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MODI FI ED ANTI BCDI ES AND VBMEMIBIED AEIBOGDEESIAND t he | nvention: In a broad
aspect the present invention relates to inproved conpositions and net hods
conpri sing nodified innunogloﬂﬂmﬂﬁiop§ﬁog E r eat ment of neopl asti ¢

di sorders. Mdre particularly, the present invention conprises the use of
nodi fi ed i munogl obul ins exhibiting inproved tunor |ocalization and
superior physiological profiles for the immunotherapeutic treatnment of

mal i gnanci es.~The di scl osed net hods and conpositions are especially useful
in the treatnment-of cancer patients that are myel oconprom sed due to
exposure to chenotherapeutic agents, external radiation or

r adi oi mmunot her apeuti cs” Background of the Invention: Patients afflicted
with relatively diverse nalignanci es have benefited from advances in
cancer .treatnments over the past several decades. Unfortunately, while
nodern therapies have substantially increased rem ssion rates and extended
survival. tines, nost patients continue to succunb to their disease
eventually. Barriers to achieving even nore inpressive results conprise
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care for pati at have under gone previ ous tnments or have
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improved fimmor localization and superior physiological profiles for the immunotherapeutic
-treatment of malignancies. The disclosed methods and compositions are especially useful in
the weatment of cancer pafients that are myelocompromised due to exposure to

chemotherapeutic agents, external radiation or radioimmunotherapeutics.

Backeround of the Invention;

Patients afflicted with relatively diverse malignancies have benefited from advances
in cancer treatmenis 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 limitations are
particularly evident when attempting to care for patienis that have undergone previous
treatments or have relapsed. Thus, it remains a challenge {o develop less toxic, but more

effective, targeted therapies.
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have limited the diagnostic and therapeutic utility of some of the reagents thus far developed.

Among the most intractable problems is that which is caused by the human immune
system itself, which may respond to the targeting conjugate as a foreign antigen. For
instance, patients treated with drugs or radionuclides complexed with murine monoclonal
antibodies (which have been the most commonly used targeting antibodies for human)
develop circulating human anti-mouse antibodies (HAMASs) and a generalized immediate
type-ITT hypersensitivity reaction to the antibody moiety of the conjugate. Furthermore,
even when adverse side effects are minimal (for example, as in a single administration),
circulating HAMASs decrease the effective concentration of the targeting agent in the
patient and therefore limiting the diagnostic or therapeutic agent from reaching the target
site,

Various problems continue to limit the clinical usefulness of RIT. Most commonly,
the dosing of radiolabeled MAb immunotherapy (RIT) is limited by myelotoxicty through

~exposure of the circulating radiolabeled immmoconjugate (IC) to normal hematological
2
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previ ously undergone traditional chenotherapy are especially vul nerable
t hrough reduced red narrow reserves due to the extensive prior drug
therapy. This has limted the use of RIT in conbination with cytotoxic
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popul ations when used In conbination with cytotoxic drug therapy. One way
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cells that were targeted by the radiolabeled IC. As aii example, Non-Hodgkin’s lymphoma
(NHL) patients treated with yitrium labeled Zevalin or ' labeled Bexxar and chronic
lymphocytic leukemia (CLL) patients treated with Lym-1, who have significant bone
marrow metastases, are more likely to develop dose-limiting toxicity than patients without
bone marrow involvement. Therefore further increasing the risk of myelotoxicity in these
patient populations when used in combination with cytotoxic drug therapy.

One way to increase the therapeutic effectiveness of RIT would be to increase the
dose of administered RIT thereby increasing the amount of isotope delivered or targeted
via the MAb to the tumor. Previous studies have used enzymatically digested or
genetically engineered MADb fragments that retain high affinity binding to the targeted
cancer cell and are rapidly cleared from the blood to lower toxicity to the bone marrow.
Examples include both monovalent (e.g. scFv and Fab fragments) and multivalent (e.g.
F(ab®)z, inverted F(ab’), and double chain Fv fragments) antibody fragments. These
constructs when compared to traditional ICs have demonstrated rapid clearance from blood

-in both murine animal models and human clinical trial. Reduced red marrow radiation
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cancer cell and are rapidly cleared fromthe blood to Iomerzg,g@g(‘ziobg to the
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met hods, m@fmwme@[tﬁtaegém?abﬁmg&t hat may be used in the treatnent of
neopl astic disorders. To that end, the present invention provides for

nodi fi ed ant i bids anpther whiechafjthdhiavention to pravideacompoundnithat way eectivgly fusesin a
variety of tﬁ%aﬂglers. | n %Igi Sl espect , the nodified antibodies or

i munogl oBUTAHEYPSUPRRESSSA RRUSAES | vent i on have been surprisingly found to
exhi bit biochem cal characteristics that nmake them particularly useful for
the treatnent of nyel osuppressed patients. Mre specifically, it was
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that may be used to treat pafients suffering from a variety of cancers. In this respect, the

=]

modified antibodies or immunoglobulins of the present invention have been surprisingly
found to exhibit biochemical characteristics that make them particularly useful for the
treatment of myelosuppressed patients. More specifically, it was unexpectedly found that the
modified antibodies described herein are rapidly cleared from the blood while providing for
effective tumor localization. As such, the disclosed compounds may be used to substantially
" reduce the foxicity associated with the non-specific dissemination of conventional
immunoconjugates while still providing therapeutically effective levels of the selected
cytotoxin at the site of the tumor. This is particularly true when the modified antibodies are
used as radioimmunoconjugates.
Accordingly, one important embodiment of the present invention comprises the use of
the modified antibodies as radioimmunoconjugates to treat neoplastic disorders. That is, the
modified antibody may be associated with a therapeutic radioisotope such as *°Y or _’3 'T and

administered to patients suffering from any ome of a number of cancers. The surprising - !

properties of the disclosed compounds (i.e rapid blood clearance and effective tumor |
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cytotoxin at the site of the tumor. This is particularly trye y}ﬂe%aoghe
nodi fi ed anti bodies are used as radi oi nmunoconj ugat es. Accordl gly, one

i mportant enbodi ment of the present invention conprises the use of the
nodi fied anti bodi es as radi oi mmunoconjugates to treat neoplastic disorders.
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It will further be appreciated that these same properties make the compounds
and compositions of the present invention parlicularly suitable for diagnostic
procedures such as radioimaging of tumors. That is, the modified antibodies of the
present invention could be associated with diagnostic radioisotopes (i.e. ''In) and
used for the diagnosis or monitoring of neoplastic or other disorders. In this regard the
rapid clearance of the unbound modified antibodies and the high and rapid tumor
localization will provide for enhanced images having substantially better signal to
noise ratios that those provided using conventional radioimaging agents. Of course
those skilled in the art could easily determine which types of imaging (e.g MRI,
radioimaging, ultrasound, etc) and what particular imaging agents could be used
effectively with the compounds disclosed herein.
Specifically, in one aspect of the present invention there is provided use of a
Cy2-domain deleted antibody that binds specifically to a tumor associated antigen that
is expressed by tumor cells of a myelosuppressed cancer patient in the manufacture of
a medicament for the treatment of cancer in said patient.
In another aspect of the present invention there is provided use of a Cy2-

domain deleted antibody that binds specifically to a tumor-associated antigen and at

5



used for the diagnosis or nonitoring of neoplastic or other '9’53@%855' In
this regard the rapid clearance of the unbound nodified angl bodi"es™ and t he
hi gh .and rapid tunor |ocalization will provide for enhanced i mges havi ng
substantially better signal to noise ratios that those provided using
conventional radioinmagi ng agents. OF course those skilled in the art could
easi |y det kasti o whémabthénipasicofigentrafpr Nfle (reparMiin of radhedidcm@nhdor the

‘ul trasound, etc) afnd what particul ar i.nmagi ng agents coul d be used
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there is provided a pharmaceutical conposition for the treatnment of a
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binds specifically to a tunor assoclated antigen, and a tHerapeutically
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anti body and said (f‘lhem)t herapeuti c agent are for being adm nistered in any
order Oor concurrently.

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.
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invention will be apparent to those skilled in the art fro
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enbodi ments thereof. 5a 27 July 2005 WD 02/ 060955 PCT/ US02/ 02373 Bri ef
Description of the Figures: Figs. 1A and I B show, respectively, an am no
aci d sequence of an intact C2B8 heavy chain and an am no acid sequence of
a derived donain deleted C2B8 construct wherein the C, 12 domain has been
del et ed,; FI gs. 2A and 2B show, respectively, a nucleotide sequence of an

intact {henFigrmgs:a nucl eot| de sequence of a derived domain
del et ed CZBS t H Fi 3A
and 38 show i, LY S0 st it B e e oS TR GRS B 0° s

the corr @ﬁiﬂ?ﬁhﬂi dilaﬁ?omexd%héeléegpe aedvedfdohidih 8A8Ed UZBBtcoﬁsJﬁ%wahé:rhﬁsthe 4A and
4B show, respectively, the amno acid sequence of a huCC49 dormain del eted

heavy chEiddoendianbechaieletad; donai n has been del eted and a correspondi ng

| eotid 5
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show, respectively, an amno acid sequence of an intact C5E10 heavy chain
and an afuhdomaihdasbepuaalctedpt a derl ved domai n del eted C5E10 construct

wher ei n the do been d ted Fi 7A and 7B

respectively, ’§S Ugaaﬂ‘gégd%o‘é'ehﬁg 3fa£H°]: gtﬂdaﬁcﬁeqt‘%‘}fe égl%vhg%%%t?%n and a
nucl eot i gy he asependih %ﬂ@dci@éqﬁ’&ﬁ@bﬂtlﬁ%bﬁ&ﬁ hi@aH) construct V\/nerel n the
CH2 domai n has been d %et ed; .Figs. 8A and .B show, respectively,

nucl eot i de seEpgen%‘eamd 43 smmasmacgmly,dhemmwamm seqeensorof eslpv@ﬁ‘&f)r@nmm no
acid SeOySdes h%];v;% ain oW eremgﬁw Eh? dOmain has been deleted and a corresponding

nucleotide sequence for the same heavy chain;

Figs. SA and 5B show, respectively, an amino acid sequence of a huCC49 light
chain and a corresponding nucleotide sequence of the same light chain;

Figs. 6A and 6B show, respectively, an amino acid sequence of an intact C5SE10
heavy chain and an amino acid sequence of a derived domain deleted C5E10 construct
wherein the Cy2 domain has rbeen deleted;

Figs. 7A and 7B show, respectively, a nucleotide sequence of an intact CSE10 heavy
chain and a nucleotide sequence of a derived domain deleted C5E10 construct wherein the
Cn2 domain has been deleted;

Figs. 8A and 8B show, respectively, a nucleotide sequence of a C5E10 light chain
and the corresponding amino acid sequence of the same light chain;

Fig. 9 is a graphical representation of the blood clearance rates of intact huCC49 and
huCC49.ACy2 labeled with various radioisotopes in 1.S147T tumor bearing mice;

Figs. 10A, 10B and 10C are, respectively, graphical representations of blood
clearance and fumor localization rates of radiolabeled intact C2B8, C2B8.F(ab’)2 and
C2B8.ACy2 as determined in Daudi (CD20+) tumor murine xenograft models;

Fig. 11 illustrates the synergistic properties provided by a combination of
radiolabeled huCC49.ACy2 and etoposide in comparison with the use of the antineoplastic

~agents individually.
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are currgifddhalf-life relative to whole antibodies having the same binding specificity. As such,

they are particularly usefu] in targeting a cytotoxin such as a radionuclide to a malignant
cell or tumor while minimizing unwanted exposure to healthy cells (e.g., hematologic
cells). This increased efficacy allows for the more aggressive treatment of malignancies in
myelosuppressed patients such as those who have previously undergone, or are currently
undergoing, chemotherapy.

As used herein the term “modified antibody” shall be held to mean any antibody, or
binding fragment or recombinant thereof, immunoreactive with a tumor associated antigen
in which at least a fraction of one or more of the constant region domains has been deleted
or otherwise altered so as to provide desired biochemical characteristics such as increased
tumor localization or reduced serum half-life when compared with a whole, unaltered
antibody of approximately the same binding specificity. In preferred embodiments, the
modified antibodies of the present invention have at least a portion of one of the constant
domains deleted. For the purposes of the instant disclosure, such constructs shall be
termed “domain deleted.” Preferably, one entire domain of the constant region of the

* modified antibody will be deleted and even more preferably the entire Ci2 domain will be
7
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precursor antibody, or fragment thereof, used to generate the disclosed modified antibodies

may be murine, human, chimeric, humanized, non-human primate or primatized. In other

preferred embodiments the modified antibodies of the present invention may comprise single

chain antibody constructs (such as that disclosed in U.S. Pat. No. 5,892,019 which is

incorporated herein by reference) having altered constant domains as described herein.

Consequently, any of these types of antibodies modified in accordance with the teachings

herein is compatible with the instant invention.

As used herein. "tumor associated antigens" means any antigen which is generally

_ associated with tumor cells, i.e., occurring at the same or io a greater extent as compared with

normal cells. More generally, tumor associated antigens comprise any antigen that provides

for the localization of immunoreactive antibodies at a neoplastic cell irrespective of its

expression on non-malignant cells. Such antigens may be relatively tumor specific and

limited in their expression fo the surface of malignant cells or showing increases in cell

surface expression on malignant population when compared with non-malignant tissues.

- MAbs reactive with CEA, MUC-1 and TAG-72 are examples. Alternatively, such antigens
g _
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antigens such as CD2, CD3, CD5, CD6 and CD7 al so conprise tunoi associated

ant i gensthal eahb of these arsibndingmey serveas pprsswsor fonmedificd antitodiesrin eseerdshes y
t unor asw'gfljtated nt| ns conprise but are not limted to MAGE-1, MAGE- 3,
HPV 16 HereeRt “Antigen, CD19, CD22, CD37, HLA-DR, EGF Receptor

and HER2 Rec @E@Inodlﬂkd”ﬁﬂ%oﬁ@§%ﬂ? thépHEReitSaléntRnaptbicRMl assotife ®aRhaef
these antigens have been reported in the literature. Those skilled in the

art wi | | biagto.éehertassodisted awsegehs astdestriied abene wtoulinghayassdtbe dwuﬁecbﬂtecur sor
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associated antigens. In preferred embodiments the modified antibodies will be derived
using common genetic engineering techniques whereby at least a portion of one or more
constant region domains are deleted or altered so as to provide the desired biochemical
characteristics such as reduced serum half-life. More particularly, as will be exemplified
below, one skilled in the art may readily isolate the genetic sequence corresponding to the
variable and/or constant regions of the subject antibody and delete or alter the appropriate
nucleotides to provide the modified antibodies of the instant invention. It will further be
appreciated that the modified antibodies may be expressed and produced on a clinical or
commercial scale using well-established protocols.
In selected embodiments, modified antibodies useful in the present invention will
be derived from known antibodies to tumor associated antigens. This may readily be
accomplished by obtaining either the nucleotide or amino acid sequence-of the parent
antibody and engineering the modifications as discussed herein. For other embodiments it
may be desirable to only use the antigen binding region (e.g., variable region or

complementary determining regions) of the known antibody and combine them with a
9 .
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t he anti foeelbss mimumea}@hecs&ngmmwefﬁacbtymay al so be eng| neered to inprove

affinity or redyce | muno enicity as For exa | e,
The mod 11 ed AeINGABE0BE PEREUHY adEred RN b s nBh b Otat T

fabri cat adidehoMa3Mbd Qﬁ&b&%s tdRadribRAMRIDE G provs@ MheZ AfddHed CAltBAIeE & -thd hus,
nodi fied anti bodies consistent with pr esent invention nmay be derived from

and/ or cynp:mt Sevansios alExeynm wantibodjesrthat maay be sk pmmﬂem’uggn limdm@) or
ot her mammul |a{;{1’ nonocl onal

ant | bod: BE0mS P SalE Sh0eh 56 s DBl R OH oM BEET QLo 6ie S g6 "Bha n
anti bodyuﬁ;ﬁe@tts UEIER aA¢ (UHE (2SalifMQ atiRaeh® VIDEC 38R cuidalLesl.! BRE-
Diego), Lym 1 and Lym 2 (Techniclone), LL2 (Immunomedics Corp., New Jersey), HER2
(I—Ierceptin®_. Genentech Inc., South San Francisco), Bl (Bexxm®, Coulter Pharm., San
Francisco), MB1, BH3, B4, B72.3 (Cytogen Corp.), CC49 (National Cancer Institute) and
5E10 (University of lowa). In preferred embodiments, the modified antibodies of the
present invention will bind to the same tumor associated antigens as the antibodies
enumerated immediately above, In particularly preferred embodiments, the modified
antibodies will be derived from or bind the same antigens as Y2B8, C2B8, CC49 and
C5E10 and, even more preferably, will comprise domain deleted antibodies (i.e., ACy2
antibodies). As will be seen in the discussion and examples below, such modified
antibodies are particularly useful the treatment of myelosuppressed patients or for use in
conjunction with chemotherapy.
In a first preferred embodiment, the modified antibody will bind to the same tumor
associated antigen as Ri.tuxan®. Rituxan (also known as Rituximab, IDEC-C2B§ and
C2B8) was the first FDA-approved monoclonal antibody for treatment of human B-cell

' lymphoma (see U.S. Patent Nos. 5,843,439; 5,776,456 and 5,736,137 each of which is
10
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02/ 06095the B fUSD21thd3iES disnlosedlmreainedayhler eded ib pitherfacmeke®) or wizBgugated he
murine parent of C2B8. Rituxan.,s a chiperic, anti-CD20 nanocl onal .

ant | bodySqtRed) SHHTEAE & BreyiRinke ReR! fo RSl FERSGHDe NS of dhapmPoe st
certain %lgp‘;gg :sGQkds. | i nes for apoptosis by chenotherapeutic agents in
vitro. The antibody efficiently binds human conpl enment, has strong FcR
bi ndi ng, and Incathergfréfertd arabodifnbhts ofi thegmeseptiphantiphatbe inmdified amtibody dt h
conpl enent dependent (

et at, BPOBHNES: fromsorn )1993&? f@,ggrhgé’%dgsé%? e 5 Y %E?Q‘QWQFSI :
that varaREs 1fcERPEnA holfEBunfBP Aot Bk aAMAREATRE- O Whilh is associated with
the surface of certain tumor cells of human origin, specifically the LS174T tumor cell line.
L8174T [American Type Culture Collection (herein ATCC) No. CL 188] is a variant of the
LS180 (ATCC No. CL 187) colon adenocarcinoma line.

It will further be appreciated that numerous murine monoclonal antibodies have
been developed which have binding specificity for TAG-72. One of these monoclonal
antibodies, designated B72.3, is a murine IgGl produced by hybridoma B72.3 (ATCC No.
HB-8108). B72.3 is a first generation monoclonal antibody developed using a human
breast carcinoma extract as the immunogen (see Colcher et al., Proc. Natl. Acad. Sci.
(USA), 78:3199-3203 (1981); and U.S. Pat. Nos. 4,522,918 and 4,612,282 each of which is
incorporated herein by reference). Other monoclonal antibodies directed against TAG-72
are designated "CC" (for colon cancer). As described by Schlom et al. (UJ.S.P.N. 5,512,443
which is incorporated herein by reference) CC monoclonal antibodies are a family of
second generation murine monoclonal antibodies that were prepared using TAG-72
purified with B72.3. Because of their relatively good binding affinities to TAG-72, the

following CC antibodies have been deposited at the ATCC, with restricted access having
11
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i ncorporated herein by reference) "CC nonocl onal anti bodies are famly of
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TAG 72 f| eg;téM th B72 3. ause %éht heir rel atively good bi ndi ng
affiniti y edand wped i mfaﬁ?‘?r R GBS RSB IPEe¥hve been deposited at
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PCT/ US02/ 02373 been request ed: CC49 (ATCC No. HB 9459) 3 (ATCC No. HB
9453) CﬁﬁﬁﬂtdﬁmonmmoﬁlaBd partB8 rhar@Oaaad E%Mtl—dd&l@ﬂw9 @@31)72(3ATCC

. I--1B ca. | No. 55 d B 946
Us. b, N atsibgdis _ »k@fpﬁéﬁlcgbaeqﬁe@ ofp fLO5TER (B3 e o y be
altered jnte Ehgis s8W7RI 19597 P BIRMREhickil &DYl Cufler. RUNBH:5957-5967
(1995)). It will be appreciated that the disclosed constructs provide modified antibodies

that are compatible with the methods and compositions of the present invention. Yet,
while the cited references showed that the clearance time of the domain deleted constructs
was accelerated when compared to the whole parent antibodies, they fail to suggest that the
disclosed constructs would prove particularly effective in treating myelosuppressed
patients that had undergone or were undergoing chemotherapy as taught by the instant
application. Rather, these references seem to suggest that rapid clearance of the constructs
would make them particularly useful for diagnostic procedures rather than combined
therapeutic regimens as provided for in the present invention.

Still other preferred embodiments of the present invention comprise modified
antibodies that are derived from or bind to the same fumor associated antigen as C5E10.
As set forth in copending application U.S.P.N. 6,207,805, C5E10 is an antibody that
recognizes a glycoprotein determinant of approximately 115 kDa that appears to be specific
to prostate tumor cell lines (e.g. DU145, PC3, or ND1). Thus, in conjunction with the

present invention, modified antibodies (e.g. Cu2 domain-deleted antibodies) that
12



constant regions (Fe) domains for nouse constant regions byzzﬁﬁﬁ{gﬂogant DNA
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present kpeeHNallpibindBes thitesmnichrinwn tassotad/ghtizeh irbmgnized dySCilBiKeahtibodics,
various grqups have als reported, the construction _and _parti al

char act e PR thegmogtced i ¥ an r Rivead ridcempeed i ﬁaoqieér.ee@.w@.t ofcal vo

et al. Bi N T I W o 1 ST . aMi.Ns CRE QT 11 I nt.
5. Cance syl BEAREE Ol poitchlaritrifitel FBCHmentsMien Sl ool ufh be

55: 5957- B&bved 4rlafipise dll ompdrt of e apipee bimlig rdpimai of the GBI agiddy as
constructs proyide nodifjed antjbodies .that are ¢ i bl jth the

met hods HisErtebipedhe pydosa quélnsg@él@aM%W$Sm§55ﬁA~t§@ﬁi ¥he emultiae e
referenc : t €46 r ] [ L ; ructs
was acce@?%@gﬁgﬁgﬁ?gg%’aﬁggq%o@ %a%/?/nho egﬁ%&r@ﬁ}t(ﬂgﬂt%% brhgg(‘?%g& qﬁ]dé@%?gi | to
suggest bdminidgidred toliagsitiosted:ffedns tfrout peostacutahcpr mvaccpalandecwiththy metiodst | ve
in treatjng nyel osuppressed patients that had undergone or were undergoi ng
chenot heF%EE‘%- as taught by the instant application. Rather, these

ref erences se ¥ - -api f ok : =enpul d
make them par ﬁ%&gﬁgﬁlﬁggﬁe 'B’F(ﬁ%sodr]&ﬁ:ssgg%%g p oﬁc%edgalﬁé&@}? %‘[el#@%@glr?\é@
conbi nedantibodicadedineddrone gt camisap 4arige biading eegions dfneve mesiediesigenaated on.
Still other preferred enbodi nents of the present invent 'pon conpri se

modi f i edUShERBBMEELN gEpled path sammpARd Rl agicabieRRAIGUsSt HeINg AR ctagRtzed

associ at i S t Bl i i i .
0o PSEb: 3Roa el broferlly Salsei ! rohlh ORI MIERRbG AR or
det er m nmntpaftomapinjedtiond ef the idievakDantigeni(e.gp padfia] timodp assepiated fantigens @r

prostate tunor cell lines (e.g. DU145, PC3, or NDz{d?@j Th%. i.n conjunction
with t hecellsrasseetblar SyERaty 6PMPITRE PUch Ankgenshaad @8 gdangat clbis 24l et ed

AR R I s S S

from activated splenocytes or lymphocytes. While the resulting antibodies may be harvested

from the serum of the animal to provide polyclonal preparations, it 1s often desirable to
isolate individual lymphocytes from the spleen, lymph nodes or peripheral blood. to provide
- homogenous preparations of monoclonal antibodies (MAbs). Preferably, the lymphocytes are
obtained from the spleen.'

In this well known process (Kohler et al., Nafwre, 256:495 (1975)) the relatively
short-lived, or mortal, lymphocytes from a mammal which has been injected with antigen are
fused with an immortal tumor cell line (e.g. a myeloma cell line), thus producing hybrid cells
or "hybridomas" which are both immortal and capable of producing the genetically coded
antibody of the B cell. The resuliing 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 genetic parentage, are termed

"monoclonal.”
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could be produced and used in a conjugated or unconjugated égd : f% t he
treatnment of neoplastic disorders. In particularly preferr 8%‘3 ?ments,
t he nodi f i hdaody will be derived or conprise all e
anti gen bibﬁg?zz'%%r%gi on of the C5E10 anti body as secret edpgﬁ*/ﬁngo?lﬁzﬁ?

hybri doma cell |ine having ATCC accessi on No. PTA-865. The resulting
nodi fi ed anti body could then be conjugated to a radi onuclide as descri bed
bel ow and administered to a patient suffering fromprostate cancer in
accordance with the nethods herein. In addition to the antibodies

di scussed aboMgbridomanes)is sausdeeparadine St:@deprwdign@vvlntda fsnigadble enltuird odidign

Goner at ot TSy ARTDS A0 Oh meis GurATces TR Eiiode SHRIAGT Gyre! of the *
techni quﬁl?fuse#;aé}gm@lrﬁwélﬁlﬁ gflisz efhosPSRLAF B B a?t“&ﬂllb&bgfe@ﬁteaﬂhﬁt Rashey bl y

raised in ma e subcutaneous or intraperitoneal injections
of the rhzhas\mdtmaha |fgethe (ferngation psaléctive dnd @mwﬂmﬁs@bnéﬂ:m@ amtdogemgcially cel | s

or cellul ar acts conpri |n such anti adj uv

i muni zai“faﬂﬂﬁ T ) TAMGET &R ‘1 €‘%90 Oc?’ﬁa BVﬁﬁ séaé’-,s;hm%
product i @241 a%lt@&“lﬂeﬁﬁ:ﬁ{ 'nwrﬂas | ROdlyBRdorhd RENAGH YRWER 'Spl.eaReyties or
| ynphocyt es. ile the resulting anti bodies may be harvested fromthe

ser um of piothectiani afahonwlgnabsitiedies lagahssribé desired antigino nErefarably sthe fhigding

B ik it e L T
anti bodi ﬁﬁnlﬁlmr%pe?)\]%ﬁaﬁir? \ﬁm Mo wﬁ.hass rgnapgs\/é @ﬂlmﬁmn@g&@ ﬂ%

spleen. In thi rocess oh er et al., Nature, (1975))
the rel ahfﬂwéllmmtmbai)sbpﬁenwﬁshy (GIL1Sv). t Alfter hghmhmayt%arﬁ ndrmtlﬁed mmdum ch

has been. ect t.h anti. e. fused n i nmor t l'ine
(oo, o inplopiienofe desittadpec it A5 and Repoliybr: & el hasdbe iiohrdBims
whi ch arﬁnmgh g t;ﬁécea&és %eagto%pfb yPLRARGH NEhelnb® G608 AbYockRped

anti body of the B cel'l. The resufting hybrids are segregated into single

genet i c duntaidies: Bynciples eed szmcaj ipp RO 3, (Azadennie diresavt I98G))L it wilt furthedbe/i dual
strain co L Si eC|f| for t he ormat{qn of a .sin | body.
They t he? Pépd;'ﬂ?}&ﬁ?: @maﬂ? dmsgcﬁetaq Ey %ﬂb@ﬂ@é&ay li’fg?g 3‘08?39 red
antigen &f"que 1‘:19d1(t§1f %c?cgél:ﬂulgg)é tg@l%h{ bP EifveBRaR! baiRahepRe&Iw& Sich %,%Ej

, onocl ona
example, _prolem—A, hydroxylapatite chromatography, gel electrophoresis. dialysis or affinity

chromatography.

In other compatible ernbodiments; DNA encoding the desired monoclonal antibodies
may be readily isolated and sequenced using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy
and light chains of murine antibodies). The isolated and subcloned hybridoma cells serve as
a preferred source of such DNA. Once isolated, the DNA may be placed into expression
vectors, which are then transfected into prokaryotic or eukaryotic host cells such as E. coli
cells, simian COS cells, Chinese Hamster Ovary (CHO) cells or myeloma cells that do not
otherwise produce immunoglobulins. More particularly, the isolated DNA (which may be
modified as described herein) may be used to clone constant and variable region sequences
for the manufacture antibodies as described in Newman et al, U.S.P.N, 5,658,570 which is
incorporated by reference herein, Essentially, this entails extraction of RNA from the
selected cells, conversion to ¢DNA, and amplification thereof by PCR using Ig specific

primers. As will be discussed in more detail below, transformed cells expressing the desired
14



WO 02/ 060955 PCT/ US02/ 02373 Rybridoma cells thus prepared arg(j's@e?%g and
grown in a suitable culture nedium that preferably contai ng’ oM nor e
subst ance hgahi bit the growh. or survival of the unfdses ent al
nyel oma cy?gg&%%se skilled in the art will appreciate thpl;at reggg'ﬁés, cel |
lines and nmedia for the formation, selection and growh of hybridomas are
comercially available froma nunber of sources and standardi zed protocols
are well established. Generally, culture mediumin which the hybridona
cells are growing is assayed for production of nonoclonal antibodies

agai nst 4dtidode giay &d saoin gpiin rdditdiebr latye\guantities e poivily climpakarfd cintyeraifal t he
nonocl onal anti bodi es proguced by hybridorna cells is determ ned by

i munopr 8wPhssftheomnnoglebalini n vitro assay, such as a radi oi munoassay
(RIA) or enzyse:..li; i 0 LA@F Na
cells are i deq;?t?(l)sf %gg&%g%g@ﬁ@g&&@ﬁﬁ%@@ggwgﬁn %: ﬁ@%gﬁﬂpgﬁs E%ge%{:dlb iﬂ'ci ty;

af fi ni t yfragmoknos may dlso bt derivel droml amedyrplyagh dibsuilos hosee tbrihy forl examplenig ER | ut i on

d d b d t .Godi ng, |, Antibodies:
B ot pl 348 s Hbr a1k VoS N oy SeBL 083 oA i, RESBORES BTN % TIFPRR! r ¢ ner
be —appreg.al ?)glalﬁé%ﬂfanst @%U%Q% lep Qﬁ‘b?io/?‘gghhm&égﬁ:g?%?%?g?@zg%&@ﬁes%ﬁg&i ones

may be separa rom | ture nedi um asci S€érum by
convent i thagkoduutionf ofddgh affinity baedhuaibodiecby dwin stoffling xavpdlleas combinatonialh,

hydr oxyl apat.i te chromat ography, gel el ectrophoresis, dialysis or affinity
chr onat o§fespAg ang "M’H&?O“%bjﬂ%@?iaﬁlaé“@tﬁ%fﬂﬁ‘ Fesiget g&ﬁ’gﬁéslmqﬁeg ired
monocl o I OGi &5 viaBRYalRfali RRAL ! dadiRAhialyBHIGRS | RRAYEACRH thSisBidtior
convent i on%@%érsg)g&euéﬁe?‘egg?eﬂtg. ,a Iﬁ% ustléﬁné oﬁygonucl eotﬁﬁﬁe pr obes St hell?n are
capabl e afd sabsediien clepgiof moabtlipnal antjsxiées andy@s didhgark lekeatip swithin the gulvieght
chains of  purine antibodies). The isolated and subcl oned hybridoma cells
serve asCfthe pFRAHPYEHO_our ce of such DNA. Once isol ated, the DNA may be

placed into eypr sﬁgi UnolGRLAL }'M}ei Bikséi BinbdHfEfon &lfrﬁ‘ﬂﬁeeﬁ%eegeﬂﬁtﬁn of

prokaryotic or eukaryotic host cells such as E. coli” cells, siman
cell's, Ghbsastalliahmehar afditadjes(BHSnsgedit snmrals e/l anee)cthhi aret haapaite obt

oLner Ui og BLOUce | IR OO MSiate 2 UCUITLY, LR IOl
o oSO TSRS s iR ks kgt s i b
her ei n. iE$aebtimbtsyribéditat dmt horthezygrty ddetionodfhe RMAbddw heavyehamejoesnge d
(S:glel:lsf i gr%gi\{)% rig ic]?i?mg'i?: m(":n ger’m—%rr}g m%tanlt InIuI:eC %gfllgsr}n tCQI%{}Fe(t)J in%itﬁa%Rofu e?lidggenlogs
antibody production. Transfer of a human immunoglobulin gene array in such germ line
mutant mice will result in the production of human antibodies upon antigen challenge.
Another preferred means of generating human antibodies using SCID mice is disclosed in
commonly-owned, co-pending U.S. Pat. No. 5,811,524 which is incorporated herein by
reference. It will be appreciated that the genetic material associated with these hwman
antibodies may also be isolated and manipulated as described herein.
Yet another highly efficient means for generating recombinant antibodies is
disclosed by Newman, Biofechnology, 10: 1455-1460 (1992), Specifically, this technique
results in the generation of primatized antibodies that contain monkey variable domains
and human constant sequences. This reference is incorporated by reference in its entirety

herein. Moreover, this technique is also described in commonly assigned U.S. Pat. Nos.
5,658,570, 5,693,780 and 5,756,096 each of which is incorporated herein by reference.
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prinmers. As will be discussed in. nore detail bel ow, transf%%ge Cf‘@%
expressing the desired 1.4 27 July 2005 WD 02/ 060955 PCT/

anti body Rpy oBs09éowWn up in relatively large quantities t 8375 1 ni cal
and conmmer ci aI supplies of the inmmnoglobulin. Those skil ed |n t e art

wi |l also appreciate that DNA encodi ng anti bodi es or antibody fragnments
may al so be derived from anti body phage libraries as set forth, for
exanple, in EP 368 684 Bl and U.S.P.N. 5,969, 108 each of which is

i ncorporated herein by reference. Several publications (e.g., Marks et at.
Bi o/ Technol ogwsif appé®ent 8Bm( the 9@ ant kgeeficalibsy gedpdid sequeacgssefutfor prodatingi gh

i ect | SAPHORITIE G1Pgdien CENBiMEEH O R0ommay B PRRPEH GPEoRSEPaCt AP Yhr ge
phage i QSL?’E%G%Df (?%ﬁﬁ)le,% ﬁﬁ@&%ﬁ?&@ﬂ&kqgm)’é RhGetfbf h:'lf d:YlE a'[&%ﬁ?s ae g

traditio ybri techniques tor t I SO atlon
of nonockedkableaint the ddine of guilliclpaceassble depeosicl meeqmdnhctsnoﬁ hlmbpdmes'laad/ of

the instant i.nventjon. Yet ofher odi nent.s e present venti on
conpr i se 2b#hodyEReading H st have LEBRe 3@"@8%@#&@3@'@8&%&% ﬁssflﬁa%gzgém c

ani mal s lobs
o bouct i SorfihesdUhitholBloRpEplRRAIARLE- B, SNGARREGN SpUERBRAERLEED

5, 589, 36%nesaahy bé se.ibdtmharidscdlmmdnpmgaeahdlqlua ol kbywn &f theakitle) artisar. Sabnpl e,
it has beep .described.that the ho ous del etiop of the, ant.i bo

heavy- ch&CARIRRSAEeSOHRAG B3 YeRew ot Pigory, s pad prmenpofitions, g-xrﬂ%@ults
in conpl ?ésﬁ%dé gﬁq (gdee RuRibIE RO0LE A UG .mhﬁ&w%/ d@gcﬁﬁ&%uew aigrd@m%& iRf a

hurman i nmru n gene array in such germline nutant mce wll result
in the plachdet Panowits hufmnwam‘gybdhbhg& etpaln Haist, iGGreen Bhbiiqhmgg&ssoc:#ﬂemtahér

" CommViey tosmelmt dopoWARRan S, Ra Yot (D15 Whied 3 hemnapearrorsied by %%

[ ncorporgéf&gn&%%%ﬁg&tyhﬁ {85 Erg 1enlr1]ém§/\n |1 be appreciated that the genetic

mat eri al associ ate ma anti bodi es may al so be isol ated and
mani pul at ed a# widSarthdyea alppreenarcd thavelte smopd bisthishnesmkipn efidoingiagns altredeles, f or

generating.reconbi napt a es is | SG ed .by Newnman, Bi ot echnol ogy,
10: 1455Y '?@E?a(l{ilb gatjons gé’@ﬁﬁ%é‘?@ﬁ?"@ﬁ?@“{’ ue results in the

generation of Apri gRf 'kﬁs@n,aﬁmbﬁg;» BSishhads £ARLR Mmm@mmﬁa ablsSordRIRI NS

other transformed cells by standard techniques, such as guanidinium isothiocyanate

extraction and precipitation followed by centrifugation or chromatography. Where
desirable, mRNA may be isolated from total RNA by standard techniques such as
chromatography on oligodT cellulose. Techniques suitable to these purposes are familiar
in the art and are described in the foregoing references.

¢DNAs that encode the light and the heavy chains of the antibody may be made,
either simultaneously or separately, using reverse transcriptase and DNA polymerase in
accordance with well known methods. It may be initiated by consensus constant region
primers or by more specific primers based on the published heavy and light chain DNA and
amino acid sequences. As discussed above, PCR also may be used to isolate DNA clones
encoding the antibody light and heavy chains. In this case the libraries 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 foregoing references relating to recombinant DNA techniques. Of
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and human constant sequences. This reference is incorporat e%@g@ %Jé’ rence

inits entirety herein.. Mireover, this technique is also
comonl y 36§ he@ekssY. S. Pat. Nos. 5,658,570, 5,693, 780 ant 6@@%,\%9@ each

~of whichis I ncorporated herein. by reference. 15 27 July 20

02/ 060955 PCT/ US02/ 02373 As is apparent fromthe instant specification,
geneti c sequences useful for producing the nodified antibodies of the
present invention nay be obtained froma nunber of different sources. For
exanpl e, as discussed extensively above, a variety of human antibody genes
are avaeduats, ¢hd DNthmaf dbe malifighiicoating mctbewsbntanmmoslat sny Miny demugiences
of antib d|e and antibo encodi,ng genes have been published and suitable
antlbody‘ﬁéﬁ’ “%ﬂ%o%%sngg%ﬁggﬁéﬂmvg?on1these sequences nuch as previously

described. A pgrhayl xﬁtt%dy agaaﬁéheéya&r Qfbeioban herh. bhgtﬂﬁucréauaeb%yﬁﬁéﬁs:t ed
and cultured using techniques well known to the skilléd artisan. Such

t echni quieslnaqwsdampambbdw:th th;lsv&apa:oétqf thé ifredntipmtans wettaknoatis toa the §i1:'111¢rhr y

bl hi s h b
P ivent | HARE! el g1 ok HBRG i ging GB8 ey corief rwﬁ?@&&u figfed
| mrunol og¥he6RkisI M agditidH, DNﬁg uendds @R INPLvER RPe SIIRGINPARIN AR hains

Wl ey-Interscience, John Wley and sons, w York (1.991.) Wmch I s herein.
i ncor porm d’dﬂbyhemzef@mebﬁ:@biamedtlbrcmghl thetgcrvwescbﬁaomglempDéln?ersmheﬂls wil |
further a ci ated that scope._of thi vention onpasses. al |

' e os, vergaRy o Beaete rafesial BfaBEq Sing Rl Lt Riebing BeBRR BES At . as
1S vell dpawor iO¥ER6 Oﬁ&@wﬂ@%t?&oﬁﬂ:sfcf)ﬁﬁhﬁﬂlé*w?ch'tﬁé PtenPyREdclama cel s or

from other transforne standard techni ques, such as guani dinium
i sot hi ocyanat Whilextt varidty of chﬁctean e'pc:ppf anmhndlefSOmlay)\h@dobj@m@iaﬂnd infadiied on or

chromat o desirabl e ed fromt ot al by
ot andar AEORHIE (uLE Beiaf BNETRhr GireOu R IYEEIicY PoUGToueR B guEn W
Techni qu@s eSHiroAPLEm#nn LARS STOHEPORE thedkitn *lﬁmuhi Tobulif $hAE bBhEldanefef €
described in the foregoing referencés. cDNAs that encode the |ight and the

heavy chaia@trammet (Pchaany iatdd Yightghalires) vadggregatd tﬁwmof ss{hntlulet ane@ut pyssesses
PRl el SRISLLEH LS R ansCh PLASE A0 RO, BOL TR SR 0uL i AR ance
(F:)L ;mﬁ‘]r E&ém%mﬁ%ﬁwﬁ%@dxﬁé fmRLhIRAivE 2SR R érhﬁlt%h'ﬁ’ é. gfwammaaxyocméh li ght
antigen), comprising light and heavy chains, with or without covalent linkage between
them. As discussed above, “modified antibodies™ according to the present invention are
held to mean antibodies, or immunoreactive fragments or recombinants thereof, in which at
least a fraction of one or more of the constant region domains has been deleted or
otherwise altered so as to provide desired biochemical characteristics such as increased
tumor localization or reduced serum half-life when compared with a whole, unaltered
antibody of approximately the same immunogenicity. For the purposes of the instant
* application, immunoreactive single chain antibody constructs having altered or omitted
constant region domains may be considered to be modified antibodies. As discussed
above, preferred modified antibodies of the present invention have at least a portion of one
of the constant domains deleted. More preferably, one entire domain of the constant region
of the modified antibody will be deleted and even more preferably the entire Cn2 domain
will be deleted.

Basic immunoglobulin structures in vertebrate systems are relatively well

understood. As will be discussed in more detail below, the generic term
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am no aci d sequences. As discussed above, PCR al so may be uz«;?] f&o gol ate
DNA cl ones encoding the antibody |ight and heavy chai ns. HY 8 se the
l'ibraries creened by consensus priners or |arger

pr obes, sﬁgzé’@%?rsguse constant region probes. DNA typically p a@%’% DINA,
may be isolated fromthe cells as described herein, restriction mapped and
sequenced in accordance wth. standard, well known techniques set forth in
detail in the foregoing references relating to reconbi nant DNA techni ques.
O 16 27 July 2005 WD 02/060955 PCTI US02/ 02373 course, the DNA may be
modi fi ed® mnl@miqbghnoccompnm e?wndlsmnwetﬂﬂssasmfaanﬂhw}y Bt sen dmrdlﬁglgUtShgi

I I d
i st osclREERD. ARG ATENEG S By HenborUn R B iokPe ALkl PG ™ ©

this as pﬂﬁtfonéwtdgedasdwﬁm 'v@l'l' g@ﬁ@'al\l‘_',e bé dikaee td ﬂxetd]%ssdf' bGesoleailtd. sawigand may
be carried out using any of several commercially avail able autonmated

synt hesi wgal. @ dg@ddnmiuseglobiinssequipnitse e ridanticalglighey polipentigs echaists hkavy
and light chains .set forth obt.al ned, t h the services of
cormer o1 TR SyriERcangoxgah caon B, Rl WY MentiA Byt (GBI EhG “any
of the fﬁhbﬁﬂﬁlaﬁgvef%t B@d@ormmg heme PBur @HatiRr86jiedBdithigde bbRdPIOY inghe

anti bodi es conpatible with the present invent | on. ile a variety of

differ encortfggp@élonfwl@rm thedightchrins racksbthgibserd chais yadirng avdhe moudrafithyy to
t he inst "Qfg tIO(I;l th LFDdIfI d anti bodi es of the instant invention
will shate i Hﬁﬂ’fﬁ%‘ ¥abIe g0y ot end, the term "i munogl obul i n”
shal | be hel dMo‘Pe rsﬁefc@ﬂicallﬁrobé’tht 13 riagﬁeranaale@eﬁ\éua@mr&diwﬁat ik 2ég1sns 6f

aggregate thereof whether or not it possesses any relevant specific
i mrunor estorchuril ynd "faetiobald hewbloges erldet wrmsc'homstane mishd e'yaviphle'’h argmweed

significant,.kngwn specific, i.munqreact t ant .g. a
utor acOBEISRD gk gy M Rasaptsiehie fhokells Rl SRR oG
l'i ght anﬁ’gﬂiew Y @@l Rewy WMV Qhalhé‘ed{@terﬁﬁnéﬂa‘iﬁgéﬁef@c@ﬁmﬁ\ antDepdcifaty.

anti bodi es" according to the present invention are to nmean

ant i bodi éenvemely, threcoostanicdomains efahertightshein (Cerandthe heavy diniar(@af, Cihonhi ch

B R
char act efee&itbiCoindng "corsplémait@asBAk, and the like. By convention the numbering of the
| constant region domains increases as they become more distal from the antigen binding site
or amino-terminus of the antibody. Thus, the Cy3 and C; domains actually comprise the
carboxy-terminus of the heavy and light chains respectively.

Light chains are classified as either kappa or lambda (i, ). Each heavy chain class
may be bound with either a kappa or lambda light chain. In general, the light and heavy
chains are covalently bonded to each other, and the "tail" portions of the two heavy chains
arc bonded to each other by covalent disulfide linkages when the immunogobulins are
generated either-by hybridomas, B cells or genetically engineered host cells. However, if
non-covalent association of the chains can be effected in the correct geometry, the
aggregate of non-disulfide-linked chains will still be capable of reaction with antigen. In
the heavy chain, the amino acid sequences run from an N-terminus at the forked ends of the
Y configuration to the C-terminus at the bottom of each chain. At the N-terminus is a
variable region and at the C-terminus is a constant region. Those skilled in the art will
appreciate that heavy chains are classified as gamma, mu, alpha, delta, or epsilon, {y, ., o,

| 8, €) with some subclasses among them. It is the nature of this chain that determines the
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tumor |ocalization or reduced serumhal f-1ife when conpared S}VIJ 8 %\,hol e,
unaltered antibody of approximately the same imunogeni ci t§ fll |2 9

purposes Qo hiGsoddast ant  application, immunoreactive si ngll%rla;llj@h,ﬁzﬁgtl body
constructs %aw ng altered or omtted constant region domains may be

considered to be nodified antibodies. As discussed above, preferred
nodi fi ed anti bodi es of the present invention have at |east a portion of one
of the constant domains deleted. Mre preferably, one entire domain of the

constant region of the nodified anti body will be del eted and even nore
pr ef er abldjasshef éet dntibodras dphalah, gk 1EGher d.etBy. inBawiaglebuwlin sobelatsed i n

structures .in vert are re ativel.y well der,st o will
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of antibody that can be distinguished biochemcally. Wile all five

cl asses aﬁeleedléardllspewblm o thee skiebartisan tineviswe o€ rihe jinstant diselosure Had,
foll ow ng di Ssi on. be directed to the class of 1gG

nol ecul € @‘Eﬁ ﬂf%\j&ﬁ“& lb%g’fr@&w? WSGPYBYHRE: conprise two identi cal

i ght pol ypephi sieticha dbov&fthe maa%gbn%wmhe%ﬁb@dy eeRbivelBrdd0hikal t ons,

and two identical heavy chains of nblecular weight 53, 000-70, 000. The four
chai ns asmdl gpoiifieddlybyindepitapes delmmmemvaanngenw tllglih%yl,dﬂmm@ﬂél\ﬁ{ t he

l'i ght chai ns br.acket t.he h ins starti t the YY" and
cont ni S B RE AT g SambR e frayPE e oblsieop Mat P a¥ hits Smbional g
and heaV%t%Bﬁ“b'&ﬁln% &refli Yhi@Qﬁateﬂ{aﬂ/ EiREHoa] Str@¢ureShrovides! fs anpidigbaibiddignal
honol ogy he terms "constant" and "vari abl e" are used functlonally I n

thi s regatedresent atithe enbobgashaonaf ¢t Yhadorespecifieallxbthe anbgen bisdiog sdoth t he

cpeci 11t BloR bamt el BRer i Mo FEDEY Bncir R M R ) ana

t he heavgpaghrain (CH ., CH2 or CH3) confer inportant biological properties
such as secretion, transplacental nobility, Fc receptor bindi n%
conpl ement bi Rl s, GRS tamesmnt,enorByonttgnmtsttqmn@dSeo @nieg |ﬁq1giso at lee

SRt P AR ER T N KA
CL domai fifefsibRal dodfig@aton ffah B§uecous environment. The remamdcr of the heavy and
light variable domains show less inter-molecular variability in amino acid sequence and are
termed the framework regions. The framework regions largely adopt a p-sheet
conformation and the CDRs form loops connecting, and in some cases forming part of, the
[B-sheet structure. Thus, these framework regions act to form a scaffold that provides for
positioning the six CDRs in correct orientation by inter-chain, non-covalent interactions.
In any event, the antigen binding site formed by the positioned CDRs defines a surface
complementary to the epitope on the immunoreactive antigen. This complementary surface
promotes the non-covalent binding of the antibody to the immunoreactive antigen epitope.
For the purposes of the present invention, it should be appreciated that the disclosed
modified antibodies may comprise any type of variable region that provides for the
association of the antibody with the selected tumor associated antigen. In this regard, the
variable region may comprise or be derived from any type of mammal that can be induced
to mount a humoral response and generate immunoglobulins against the desired tumor
associated antigen. As such, the variable region of the modified antibodies may be, for

-example, of human, murine, non-human primate (e.g. cynomolgus monkeys, macaques,
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car boxy-term nus of the heavy and |ight chains respectively 7léli ghi?oghai ns
are classified as either kappa or lanbda (x, 7"). Each heavg Hel | ass

may be bo aMeobssei ther a kappa or lambda Iight chain. |npgengkasarst he
| i ght andwﬂse]avy chains are covalently bonded to each ot her, an?fat he "tail"

portions of the two heavy chains are bonded to each other by coval ent
di sul fide Iinkages when the i nmunogobulins are generated either by

hybri domas, B cells or genetically engineered host cells. However, if
non-coval ent associ ation of the chains can be effected in the correct
geonet r yeted e lupinpyrrigiat b ertiewdalydirsigred embpdimeats hodntha yatiable ard ¢onstapk

capabl e of.reaction w.th.antigen, .l e hea i .00 _acCi
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vari able region and at the Ctermnus is a constant region. Those skilled

in the abe evgingeredhoprspedifieadlyt latlored davipnpeeied the bipding| prepirfigsedr ddugarthe, nu

al pha, delta, or.epsidon - T s) wth s u 8S t hem
' P1e ¢ i hiiaeBhiclf e RE malchnle?; bmisy ol Visabieh BBoog YSSLATE R 4TR0P, o
02/ 06095 vERAN R bO BB Shizéd @rotherise lalteredAkiob@dihedfcthiddn of Biporte@Enligds, or

| gM  The i nununogl obul i n subcl asses (isotypes) e.g. 1gGl, 1g&, 1gG3,

| g4, | gxid seguencear e wel | . characterized and are known to confer

functi onal wal i zation. .. Mogi.fi ' f . f these. cl d
| sotypes ar oB cunfy A SupRaur st F 8 ERRy AP a ARG B ANRE e
i nst ant  gbRralY W hfuirHedantiRde.othdt Retkihs & Suivitdrfially tréRingUihei emigeh-bidiling nst ant

i nvention. As indicated above, the variable region allows the antibody to
sel ect i veppertiesoljthie parentiantibogpdivt wbidh iy lash frimapegesirels hymangmihisreacke ve

ti ., That,is, .the V i n. Vi js- ' f i b ' t
Foam ¢ pisTEARY B arionehodh Rl Hi . Lating PERRe Rln BRI ad IR, "0 4 0y
site. Thifio Gumbe Ot 36 bk Yredritd GhiMiRichintivbaies (bPgrafiiganidagiedpdit BEi ng

site present at the end of each armof the Y. More specifically, the
ant i gen. o1isi grdnerg ofi the nps-hutien icoalepientaniiie detewmipingregions (ClaRs)dnta himen

T e o B A
to formghe) anhifdaring heichfreSidnSmaan RRiadt AR0sis, asns ToReking'S tHehl &6th a
human-like section by replacement of surface residues. Such methods are disclosed in
Morrison et af., Proc. Natl. Acad. Sci. 81: 6851—5 (1984); Morrison et al., Adv. Immunol.
44: 65-92 (1988); Verhoeyen et al,, Science 239: 1534-1536 (1988); Padlan, Molec.
Immun. 28: 489-498 (1991); Padlan, Molec. Immun. 31: 169-217 (1994), and U.S. Pat.
Nos. 5,585,089, 5,693,761 and 5,693,762 all of which are hereby incorporated by reference
in their entirety.

Those skilled in the art will appreciate that the technique set forth in option (a)
above will produce “classic” chimeric antibodies. In the context of the present application.
the term “chimeric antibodies™ will be held to mean any antibody wherein the
immunoreactive region or site is obtained or derived from a first species and the constant
region (which may be intact, partial or modified in accordance with the instant invention) is
obtained from a second species. In preferred embodiments the antigen binding region or
site will be from a non-human source (e.g. mouse) and the constant region is human.

While the immunogenic specificity of the variable region is not generally affected by its
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di rensi onal configuration in an agueous environnent. The reg inld?g f the
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S
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ant i bodi egiommardderifeds it is)eanishged that thern@DRs mitli iwegerivod -fromman astibodst of (e. g.

cynonol g nonkeys, cagues, . 19 27 Jul 005 02/ 060955 PCT/ 2/ 02373
o7 0 ) or ST &R gl rPraRHO o ah et hody: PR o TeBh AR 5 R Dhe
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ant i bodi EBReusoml thy dbaoi vardhble cepien morrahsfivm thes entigee )bindipg dapaaitygbhhees ed or
specifical]y tailored tq inprove,the binding properties gr reduce Lh

i mmnogeYﬁrE‘)F/’]t QifaiR H’eﬂﬂ?g}eéggi"g?r* itmphendy E%Q%(?gﬁaﬂ‘p W&Fql’a%F gnopgbqsgzﬁxgs ﬂ@gf ul in
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el st o e B B B S N |
meant anfoatht inbodg. Bar Noeds,58508% 5695, Minanl §608.562, it ywill hehwell vethan ee or

substantially y retains the aptigen-binding. typically a nurine antjbodY b
pr oper t i g¥nRsiencH et B‘é’ﬁ‘éﬁ%‘h%ﬁ‘["it BaY:, e]g’ﬁfg 1‘8)Hn$ él%ﬂgg%“- FREH TG AT P‘hf’)humans.

Thi's My, Bfand error testing to obtain a functional antibody with reduced immunogenicity.

Alterations to the variable region notwithstanding, those skilled in the art will
appreciate that the modified antibodies of the instant invention will comprise antibodies, or
immunoreactive fragments thereof, in which at least a fraction of one or more of the
constant region domains has been deleted or otherwise altered so as fo provide desired
biochemnical characteristics such as increased tumor localization or reduced serum half-life
when compared with an antibody of approximately the same immunogenicity cormprising a
native or unaltered constant region. In preferred embodiments, the constant region of the
modified antibodies will comprise a human constant region. Modifications to the constant
region compatible with the instant invention comprise additions, deletions ot substitutions
of one or more amino acids it one or more domains. That is, the modified antibodies
disclosed herein may comprise alterations or modfications to one or more of the three
heavy chain constant domains (Cy1, Ca2 or Cu3) and/or to the light chain constant domain
(CL). As will be discussed in. more detail below and shown in the examples, preferred
embodiments of the invention comprise modified constant regions wherein one or more

domains are partially or entirely deleted. In especially preferred embodiments the modified
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achi eved by various nethods, including (a) grafting the enti ce P%@ Eurran
vari abl e donai ns onto human constant regions to generate cﬁ nlé' 0

ant i bodi ey 6 30%’6“‘“ ng at least a part of one or tore m%shunan
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constant regions with or without retention of critical framework re5|dues,
or (c) transplanting the entire non-human vari abl e domai ns, but "cl oaki ng"
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affected by its 20 27 July 2005 WD 02/ 060955 PCT/ US02/ 02373 source, a

human coﬂ@t antis mglcdmelys phiggghs Wlﬂkem}ﬂwrodeﬂnamn t Ihi:ﬂlarnﬁwnel\lflea&gbrtsmdmbm a
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necessary, by partial framework region replacenent and sequence changi ng.

Al t houghtheHe-tappiReal whyhebkg(erlacatt dndoremprisemaprirpithatedy 10% eesiduse vdiilggbe or
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Idlt f mgentegfdnaeﬁéoaﬁgsar&t 186 BRleY of 2PN iPRENbIE! BRteBy dilbivRzqRE viPRC es.
terminal antigen binding regions to move independently.

Besides their configuration, it is known in the art that the constant region mediates
several effector functions. For example, binding of the C1 component of complement to
antibodies activates the complement system. Activation of complement is important in the
opsonisation and lysis of cell pathogens. The activation of complement also stimulates the
inflammatory response and may also be involved 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 Fc receptor (FcR) on a cell, There are a number of Fc receptors which are
spéciﬁc for different classes of antibody, including lgG (gamma receptors), IgE (eta
receptors), IgA (alpha receptors) and IgM (mu receptors). Binding of antibody to Fe
receptors -on. cell surfaces triggers a number of important and diverse biological responses
including engulfment and destruction of antibody-coated particles, clearance of immune
complexes, lysis of antibody-coated target cells by killer cells (called antibody-dependent
cell-mediated cytotoxicity, or ADCC), release of inflammatory mediators, placental

transfer and control of immunoglobulin production. Although various Fec receptors and
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activity of the antigen binding site. Gven the explanations set forth in
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the conpetence of those skilled in. the art, either by carrying out
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flexibility typica ty nparted by the absent constant region.
physrologlcal profile, bloavaﬂablhly and other biochemical effects of the modifications,
such as tumor localization and serum half-life, may easily be measured and quantified
using well known immunology techniques without undue experimentation.

Similarly, modifications to the constant region in accordance with the instant
invention may easily be made using well known biochemical or molecular engineering
techniques well within the purview of the skilled artisan. In this respect the examples
appended hereto provide various constructs having constant regions modified in
accordance with the present invention. More specifically, the exemplified constructs
comprise chimeric and humanized antibodies having human constant regions that have
been engineered to delete the Cy2 domain. Those skilled in the art will appreciate that
such constructs are particularly preferred due to the regulatory properties of the Cy2
domain on the catabolic rate of the antibody.

The ACy2 domain deleted antibodies set forth in the examples and the Figures are
derived from chimeric C2B§ antibody which is immunospecific for the CD20 pan B cell

antigen and humanized CC49 antibody which is specific for the TAG 72 antigen. As
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As previously indicated, the subunit structures and three d'% @si B&%l
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region usually extends from about residue 231 to residue 340 using
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(modified or unmodified) is joined to the hinge region with a 5 — 20 amino acid spacer. In

this respect, one preferred spacer has the amino acid sequence IGKTISKKAK (Seq. ID No.
1). Such a spacer may be added, for instance, to ensure that the regulatory elements of the
constant domain remain free and accessible or that the hinge region remains flexible.
However, it should be noted that amino acid spacers may, in some cases, prove to be
immunogenic and elicit an unwanted immune response against the construct. Accordingly,
it is preferable that any spacer added to the construct be relatively non-immunogenic or,
even more preferably, omitted altogether if the desired biochemical qualities of the
modified antibodies may be maintained.

Besides the deletion of whole constant region domains, it will be appreciated that the
antibodies of the present invention may be provided by the partial deletion or substitution of a
few or even a single amino acid. For example, the mutation of a single amino acid in selected
areas of the Cyy2 domain may be enough to substantially reduce Fc binding and thereby
increase tumor localization. Similarly, it may be desirable to simply delete that part of one or

more constant region domains that control the effector function (e.g. complement CLQ
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Wiile not limting the scope of the present invention, it ié %e&kﬁﬁﬁd t hat
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which is specific for the TAG 72 antigen. As 23 27 July 2005
antibody.

The term “vector” or “expression vector” is used herein for the purposes of the
specification and claims, to mean vectors used in accordance with the present invention as a
vehicle for introducing into and expressing a desired gene in a cell. As known to those
skilled in the art, such vectors may easily be selected from the group consisting of plasmids,
phages, viruses and retroviruses, In general, vectors compatible with the instant invention
will comprise a selection marker, appropriate restriction sites to facilitate cloning of the
desired gene and the ability to enter and/or replicate in eukaryotic or prokaryotic cells.

For the purposes of this invention, numerous expression vector systems may be
employed. For example, one class of vector utilizes DNA elements which are derived from
animal viruses such as bovine papilloma virus, polyoma virus, adenovirus, vaccinia virus,
baculovirus, retroviruses (RSV, MMTV or MOMLYV) or SV40 virus. Others involve the
use of polycistronic systems with internal ribosome binding sites. Additionally, cells
which have integrated the DNA into their chromosomes may be selected by introducing

one or more markers which allow selection of transfected host cells. The marker may
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assigned U.S. Pat. Nos. 5,736,137 and 5,658,570, each of which is incorporated by
reference in its entirety herein. This system provides for high expression levels, i.e., > 30
pe/cell/day.

In other preferred embodiments the modified antibodies of the instant invention
may be expressed using polycistronic constructs such as those disclosed in copending
United States provisional application No. 60/331,481 filed November 16, 2001 and
incorporated herein in its entirety. In these novel expression systems, multiple gene
products of interest such as heavy and light chains of antibodies may be produced from a
single polycistronic construct. These systems advantageously use an internal ribosome
entry site (IRES) to provide relatively high levels of modified antibodies in eukaryotic host
cells. Compatible IRES sequences are disclosed in U.S.P.N. 6,193,980 which is also

incorporated herein. Those skilled in the art will appreciate that such expression systems
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As used herein, the term “transformation™ shall be used in a broad sense to refer to
any introduction of DNA into a recipient host cell that changes the genotype and
consequently results in a change in the recipient cell.

Along those same lines, “host cells” refers to cells that have been transformed with
vectors constructed using recombinant DNA techniques and containing at least one
heterologous gene. As defined herein, the antibody or modification thereof produced by a
host cell is by virtue of this transformation. 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 unless 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 cells.

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 determine particular

host cell lines which are best suited for the desired gene product to be expressed therein.
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60/ 331, 48dcibithtRsh Wl emBRhivk SulpRé) Hididds against hygroscopic material such as PEG,
filtration through selective membranes, or the like. If necessary and/or desired, the
concentrated antibodies are purified by the customary chromatography methods, for
example gel filtration, ion-exchange chromatography, chromatography over DEAE-
cellulose or (immuno-)affinity chromatography.

The modified immunoglobulin 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 transformation,
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, the

-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.
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the instant invention may be used in a nonconjugated or “naked” form to harness the
subject’s natural defense mechanisms including complement-dependent cytotoxicity
{CDC) and antibody dependent cellular toxicity (ADCC) to eliminate the malignant cells.
In particularly preferred embodiments, the modified antibodies may be conjugated to
radioisotopes, such as Wy, 1257, B3 1231 Ny, 105p 3G, 67C-u, *7Ga, [66H0, mLu, 186Re
and "Re using anyone of a number of well known chelators or direct labeling. In other
embodiments, the disclosed compositions may comprise modified antibodies coupled to
dnlgs, 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 modified antibodies conjugated to specific biotoxins such as ricin or diptheria
toxin. In yet other embodiments the modified antibodies 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
TN selection of which conjugated or unconjugated modified antibody to use will depend of the

type and stage of cancer, use of adjunct treatment (e.g., chemotherapy or external radiation)
29



het er ol ogous gene. As defined herein, the antibody or rmdlflf.}a‘]t ho%oghereof

produced by a host cell is by V|rtue of this transformatiof
descri pti 6 o9hsopiocesses for isolation of antibodies fr 'f/ﬁgdiﬂfg;?ﬁant
hosts, the ternms "cell"” and "cell culture” are used interchangeably to

denote the source of antibody unless it is clearly specified otherwise. In
ot her words, recovery of antibody fromthe "cells" may nean either from
spun down whole cells, or fromthe cell culture containing both the nmedium
and the suspended cells. The host cell |ine used for protein expression is
nmost pr ehed pigiept obndieraltivdll beappgtiatedtthgmeskillet éul therart tmidirdaddy enakeedi t ed
with abili ‘iil tge Preferentlz}]f % etei]m ne particular host cell lines which
are best® SLPCRER 1 HEW PL e sk Pbduct to be expressed therein.. 27

27 July 2005 A%Qs@c?ﬁ&@iﬁ%%ﬁc}?&&l%@@ Qt%‘?(?@a e e @Y&Haﬁ% é{n&]}‘@%ht 6801k dbiiRRtal

I nclude, but are not limtéd to, 4 and inese Hanster Ovary
| i nes, DHFRilerrgnwsl)J dndEpmhqmm o eelli aad way @phmyducclvinh(bmmei}strdm dney
| ane) a deriyvative

hamel o Ry YR dskosse therdto, Htrian gy bty FElR RIS b et o,

i ne SE u S€ b t S 3. S | on&drugs
B;:A-?clBIEq%r}é(?ng\;?ér%e é’ndé%’shimf‘)sa?é’ Ig,cﬁ&bﬁ%huﬁg% F%hggc%) and %93

(human kidmegglogichly edivedigands mdrblpmicat re,spomﬁem@hﬁ@d sughoss cytelfihed. | Aes are
typi cal | abl e .f.romc e.Aneri i ca Ti ssu lture
Pt et BTER' 3L i P G tolivt R TE SR Y BB SGRI B iblrge

scal e- Upfér%s@'xﬂQhé Mot %m%&& Plowelér, 4657 'c?t%ﬁ)xﬂf‘ﬂ‘la?‘ﬁgﬂs 98 retarﬁe&hﬂbmﬁ@ for
manmal i an cell cultivation under tissue culture conditions are known. in

the art grogvth o€ Inudlglmmm}j%nemﬁummqoendlgmnmﬂis ané may. hg: assorigied aith] theé t
reactor or

i 0 tlrrer rea i zed ar entrapped
o oul PapttagngBods ity S salife bt of B PsrnCigiBen’m cr obeads
or ceramc Ca]‘ttMIldEeeaaplé:c@éted 8t 3hipRiSfs ddMied i fnnRbr mﬁ%ﬁi&@@zlb%ﬁad e
i mmrunogl obulins in the culture supernatants are first concentrated, e.g. by
pr eci pi t‘c‘SDtOlpﬂS vhat«h eoenonietdnegessfidlye fo diestrysicslingni sdid hygmresmme&l mat eri al
such as

necessar E’ "H:]J?HP’@F %}%g'tniaggnt“m Olljg@’galgleﬁﬁlla;égﬁggﬁ%rsg’ggp@ggcartg]%ah’:of’}“éﬁie%y t he
CUSTt OMBI Yor GRNAIRLIY AR RURGER wHId caﬁ&aﬁﬁmlﬁ)l@ﬁl’aﬁi'ﬂl&ﬂé% AleledropNAXChange
chromat ogr aphy, chrionat ogr aphy over DEAE-
leading to cell death. The isotopes used to produce therapeutic conjugates typically
produce high energy a-, y- or $-particles which have a therapeutically effective path length.
Such radionuclides kill cells to which they are in close proximity, for example neoplastic
cells to which the conjugate has attached or has entered. They generally have little or no
effect on non-localized cells. Radionuclides are essentially non-imniunogenic.
With respect to the use of radiolabeled conjugates in conjunction with the present
invention, the modified antibodies may be directly labeled (such as through iodination) or
may be labeled indirectly through the use of a chelating agent. As used herein, the phrases
"indirect labeling" and "indirect labeling approach” both mean that a chelating agent is
covalently attached to an antibody and at least one radionuclide is associated with the
chelating agent. Such chelating agents are typically referred to as bifunctional chelating
agents as they bind both the polypeptide and the radioisotope. Particularly preferred
chelating agents comprise 1-isothiocycmatobenzyl-3-methyldiothelene triaminepentaacetic

acid ("MX-DTPA") and cyclohexyl diethylenetriamine pentaacetic acid ("CHX-DTPA™)
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covalently attached via tyrosine residues. Modified antibodies according to the invention

may be derived, for example, with radioactive sodium or potassium jodide and a chernical
oxidising agent, such as sodium hypochlorite, chloramine T or the like, or an enzymatic
oxidising agent, such as lactoperoxidase, glucose oxidase and glucose. However, for the
purposes of the present invention, the indirect labeling approach is particularly preferred.
Patents relating to chelators:and chelator conjugates are known in the art. For
instance, U.S. Patent No. 4,831,175 of Gansow is directed to polysubstituted
diethylenetriaminepentaacetic acid chelates and protein conjugates containing the same,
and methods for their preparation. U.S. Patent Nos. 5,099,069, 5,246,692, 5,286,850,
5,434,287 and 5,124,471 of Gansow also relate to polysubstituted DTPA chelates. Thesé
patents are incorporated herein in their entirety. Other examples of compatible metal
chelators are ethylenediaminetetraacetic acid (EDTA), diethylenetriaminepentaacetic acid
(DPTA), 1.4,8,11-tetraazatetradecane, 1,4,8,11-tetraazatetradecane-1,4,8,11-tetraacetic
acid, 1-0xa-4,7,12,15-I:etréazaheptadecane-4,7,12,]S-tetraacetic acid, or the like.

Cyclohexyl-DTPA or CHX-DTPA is particularly preferred and is exemplified extensively
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such as helpwotStithaihes compatitderphalaiorsaingludingihess ehiedesliccrversd.imavesasidy bh.
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cyt ot oxi ns i nkvwiliealsobg apnrecizied that.niptaseprdance witdibsrierohings dereis, gredified
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particularly preferred for use in the instant invention. Howeyer, any

cyt ot oxi ¥efarpree wcthsin entirelyadiclose sadinlabpled therepguticooniregaiagnit diagnopléc or t o
elimnate_malignant cel and, may. be assaci | L.t h difl.
ant i bodi ens‘nag%ngclogﬂ:g%?(%eﬂgeg?w gl'dsn HW%P F%ll%n fsj ﬁgmeﬁa%%\ﬁ;tﬁjce%%ﬁbdy heeIB%%gs)eﬁ%djﬁ \% ntion.
It will &gn@ies achadedmbhddlond Rnfib@l| OBS, Sietidlicas, huaiinl CDIORALEM, RO es

| abel ed with isotopes have been used successful Ig{ to destroy cells in
sol i d t usttachedgte ‘Wén viagsbifunctional chelator, i.e., MX-DTPA (diethylenetriaminepentaacetic

subj ect's natural defense nmechani sns including conplenent-d n
37 oaseBls ¢ o
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acid), which comprises a 1:1 mixture of -isothiocyanatobenzyl-3-methyl-DTPA and 1-
methyl-3-isothiocyanatobenzyl-DTPA. '"In is particularly preferred as a diagnostic
radionuclide because between about 1 to about 10 mCi can be safely administered without
detectable toxicity; and the imaging data is generally predictive of subsequent **Y-labeled
antibody distribution. Most imaging studies utilize 5 mCi ''In-labeled antibody, because
this dose is both safe and has increased imaging efficiency compared with lower doses,
with optimal imaging occurring at three to six days after antibody administration. See, for
example, Murray, J. Nuc. Med. 26: 3328 (1985) and Carraguillo et al., J Nuc. Med. 26: 67
(1985).

As indicated above, a variety of radionuclides are applicable to the present
invention and those skilled in the art are credited with the ability to readily determine
which radionuclide is most appropriate under various circumstances. For example, Bllisa
well known radionuclide used for targeted immunotherapy. Howéver, the clinical

usefulness of *'I can be limited by several factors including: eight-day physical half-life;
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| ynphomas/ | eukem as in aninmal nodels, and in sone cases in gzgap%?
radi onuclides act by producing ionizing radiation which ca y P |pIe
strand br gpds20ddedzucl ear DNA, leading to cell death. The gEoipgs;7ysed to
produce therapeutic conjugates typically produce high energy a-, y- or
O-particles which have a therapeutically effective path I ength. Such

radi onuclides kill cells to which they are in close proximty, for exanple
neoplastic cells to which the conj ugate has attached or has entered. They

gener al Ia have little or no effect on non-localized cells. Radionuclides
are essefighalngeyation pf lﬁﬁﬁlﬁ@ééﬁi@dhﬁqﬂh in ggpllopd epd gh BN Sites: and FAEFEOR| ed

ant | bodi SRride il (W1E, 1R bl (P RERT Rhich ol b BlmAl 16y BT Hse (o
1 abel ed d@ﬁsnﬁﬁhhwmbr ouyhh thdradwene oﬁfsu;&rmhehalbhm agegy) tthe Appmﬁmdyffef ein,

the phrases  "indirect |abelin and "indirect |abeling approach” both nean
that a chéchnerpetagdslating grqy@vgﬂ witerns has inpsensed ths opROBRIligRyIAe ogtsr | east
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agents are typically referre to as bi functional agents as t hey
bi nd bot fndidienpabihpeptiutitcappiidatione: thad# dbsohalpife cﬁaﬁ"Yu@ &dx@rdnysu@feiadrmed
chel ati ng agents conprise 1-isothi ocycmat opﬁ 2yl - 3-net hé% di ot hel ene

triani nepEibody @esqnzulation by fumgr angpunlike g, cyb| o%é&wpuéﬁ twmétﬁ'étqfuhaah ne
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Parti cul @r1,000 pdlediemeres. r Bdtleatiorl) ﬂhesmhmﬁal lapthuneof pdn&bﬁingﬂ@dﬂaﬁﬁlh dde~d 111 n.
and 90Y. As used herein, ther(ggb;)ases ‘direct | abeling"” and "direct |abeling

appr oac hfor HEEpticH admimsiatign gﬂ@?ﬂlqddéﬂtl@d@évéldéﬁﬂli}‘”)at ingeEHEgatAn, @Et ly to
an ant| bﬁgéﬁe& hYdRof 4%%@&8 f?ﬂghri(‘ﬂhﬁ% lofld tﬁ%ﬂo@éﬁ@mé}@{ Sfuﬁﬁ% ol Gigd
these lin |ngtech ogiesS i nc e random lI'abel' T ng "and i'rec

| abel i ngsholuli lidiethhibfok adjacens aundrieelld labldhg tig thrgedintigat.ed at specific 5| tes on
the dinmer or_tetramer, such as the N-|inked sygar residues reser;,[, onIy on
the Fe porti ofl @ffhvm@gl%aﬁetw@a&@wgqsmhﬂ}erap@aﬁwaéiusef@pw@c%mmawq ng¥-

techni qu g‘?une‘!’ﬁ&? jBodibs raith dﬁ&hbhgm)g&ﬁ hboht'8 LA LABL: '75“’:%@:5' ¢ FOT

exanpl e, I um ant | I'es nay be prepared and
exchangeprefepaty sersvech ubostdUL hpalper 4o chORt Effedid@4gingle tieasienn monmaamw

solution, chelating the reduced technetiumonto a Sephadex colum and

appl yi ngat{ Hive957358 @f o si-lageled antibodies range from between about 5 and about 70 mCiy,
more preferably between about 5 and about 40 mCi. Effective single treatment ablative
dosages (i.e., may require autologous bone marrow transplantation) of B labeled
antibodies range from between about 30 and about 600 mCi, more preferably between
about 50 and less than about 500 mCi. In conjunction with a chimeric antibody, owing to
the longer circulating half life vis-4-vis murine antibodies, an effective single treatment
non-marrow ablative dosages of iodine-131 labeled chimeric antibodies range from
between about 5 and about 40 mCi, more preferably less than about 30 mCi. Imaging
criteria for, e.g., the ' ''In label, are typically less than about 5 mCi.

While a great deal of clinical experience has been gained with '*'1 and *°Y, other
radiolabels are known in the art and have been used for similar purposes. Still other
radioisotopes are used for imaging. For example, additional radioisotopes which are
compatible with the scope of the instant invention include, but are not limited to, 1231 1257

32p S1Co, MCy, 7Cu, T7Br, ¥1Rb, ¥'Kr, ¥Sr, PIn, 177Cs, PCs, P21, 97Hg, 2%Pb, 2%Bi, TLu,

'86Re, ?'2Pb, 2178, *’Sc, 'R, '®Pd, '®Sm, "®Re, ¥ Au, #'Ac, *''At, and **Bi. In this
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this colum, or by batch I abelling techniques, e.g. by incu??tip%‘?
pertechnate, a reducing agent such as SnC 2, a buffer solu H gﬁ as a

sodi um polAs §abedaht hal at e- sol ution, and the antibodi es. Pt f,:,\.}
preferred radi onuclides for dlrectly | abel i ng anti bodies are wel nomn in

the art and a particularly preferred radionuclide for direct |labeling is
1311 covalently attached via tyrosine residues. Mdified antibodies
according to the invention may be derived, for exanple, wth radioactive
sodi um or potassiumiodide and a chem cal oxidising agent, such as sodi um
hypochl orespast alphhoganinaand beta enhigtetsi &e all mompatibla yithin the lcalmtu igvengicagent ,

such as t oper axi e oxi.dase,a ucose, for.the
pur poses %rﬁhelrhlé’ Yﬂ"‘ésgﬂf r’r‘?\g‘éﬁﬁ’ls‘glﬂqur{:HEISl Bwﬁgéj?tlh'f]ta%q filledy tTSz‘ﬂ:th" é‘i
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conj ugat es are known in the all. For instance. U S. Patent No. 831 175
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chel ates. These patents are incorporated herein. their entirety. O her

exanpl estalﬁet@omatlmﬁﬁh%aqurel'SZcﬁeﬂlaiﬁwﬂymdr Eeliligh éﬁédﬂ b2 hé&t W .addess ¢ aci d
?LEETQ) 111%&%1?%1&%&%&{!' ﬁﬁp an ndt Q@[feegsl \%eﬁl%ls dggA(l and'%)’Cu to a lesser extent. U.S.

1,4,8, 11Pz¥t@ﬁtrmza§‘%cﬁﬂﬁc%ﬂﬁﬂdm4acﬁhﬂénal eddi2asQhlifg @Rhdradioisotopes and is
1- oxa- 4. 7, 12, 15- t et r aazahept adecane- 4, 7, 12, 15-tefraacetic acid, or the

li ke. oylgmh@quhdmmymfw@m DTPA is partlcul arly preferred and is

lified ext US02/ 02373
boon. St 11 B ot adPapdides dod pigraea, afbories 6 PR SuS LV lodndy
di scovergdeoniihicdds)] drasRiatdll WHIE 30§ Snd¥f @nﬁr‘ﬁbér' @%laé&lbaa aéspondd mb@figlsear | y
wi thin the stope of the present 'invention. atible chelators, includi ng

t he spechlfarpadsivtical cgennabxiohol anmmneisgvdalboacftacu gndst elhose skillediin the art

co- pendi Ilcatl Seria 08/ 475,813 8/ 475 5 and 08/ 478,967,
e or ot WHLBER e Qo o BTV P e iy B pPmplR sl VRSELPC

exhi bi t fepali@RsQRpeddiiPbn HR- RRRrHWIRIokiAl FaS eRdple chfRard Vhﬂlnﬁloﬂﬁt@é(e as
wel|l as greater in vivo retention of radionuclide at target sites, i.e...

B-cel | | yrapivedra.gt bynsactig the. modified entibodien evitthirt agfiveiedeater of histintsuelsas hat

MRy Of MRY 1i8in RRASESRysBeciniBtiad 068° SHRALAS BhjubhleS Wiftl § R Bek b, 2"t
may be prepared in the presence of a coupling agent, e.g. those listed above, or by reaction
with an isothiocyanate, preferably fluorescein-isothiocyanate. Conjugates of the chimeric
antibodies of the invention with cytostatic/cytotoxic substances and metal chelates are
prepared in an analogous manner. .

Preferred agents for usc in the present invention are cytotoxic drugs, particularly
those which are used for cancer therapy. Such drugs include, in general, cytostatic agents,
alkylating agents, antimetabolites, anti-proliferative agents, tubulin binding agents,
hormones and hormone aniagonists, and the like. Exemplary cytostatics that are compatible
with the present invention include alkylating substances, such as mechlorethamine,
triethylenephosphoramide, cyclophosphamide, ifosfamide, chlorambucil, busulfan,
melphalan or triaziquone, also nitrosourea compounds, such as carmustine, lomustine, or

semustine.  Other preferred classes of cytotoxic agents include, for example, the

~ anthracycline family of drugs, the vinca drugs, the mitomycins, the bleomycins, the
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may al so be beneficial in tunor therapy. ii It will also be ?§§Q%§®gted
that, in accordance with the teachings herein, nodified an?' i may be
conj ugat eqyd 92/dobdser ent radi ol abel s for diagnostic and thgg, l0$373
purposes. To this end the aforenentioned co-pendi ng applications, herein

i ncorporated by reference in their entirety, disclose radiol abéled

t herapeutic conjugates for diagnostic "inmaging" of tunors before

adm ni stration of therapeutic antibody. "I n2B8" conjugate conprises a
murine nonocl onal . antibody, 2B8, specific to human. CD20 antigen, that is
at t achedcytetoxicinuslepsides, the pleridinedamtly of drugsodiyngnes, andvike pypdpphyliotoxins.
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di agnostic radionuclide because between about | to about 10 nC can be
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i s both sabdnandbinasidd, peaeRsa6tokiRe Pelophildtdan ayriCaiveasn Rt ddietdpobidver
doses, with optinmal i magli ng occurring at three to six days after antibody
adni ni st etapeside pigsphate.gnelphglampiieblasime.r dypcristine, Apwrosidied vindesing dogogino 85)
and Carraguj,l 1.9 et..al ... . L .Nuc. . 26: 67..(1 . ..ndi cat e ve, a
vari oty SRt Pediisncrdt ober Grdt s Midlant Sorpartipi i e o BE RGP IR Thoce
skil'l ed {aRol, haxae! cifobhdlssesliB, egraWidiflint D¢ e@ifiuni brdridesathetive, dRhepo¥ideg

whi ch radionuclide I's nost appropriate under various circunstances, For
exanpl e, calgiiginj dibydrops |ankyesim digne,o mitKpriEoNgs qUogade. ¢ Eitgediesy lidocame,

soveral  FRRRIPTA BhomblR ot bl op o Selta et | PR dng hoshfhd 56,27
WO 02/ 064 ekl skiD2d LutBdostedsiaal Ogeiednisone Oprogdddhs) &l € hydfixiypodystdieid i n

the blood and at tunor sites; and em ssion characteristics (e.g., |arge
gamma cofipordrprogdsiceinec gatregens upapdiatiayistilbestipb cagttiesteazedsseg dposien; on in.
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Oppor t Ungdph@tibleOwith tHeitéRhMoh BErein. As noted previously, one skilled in the art may make
chemical modifications to the desired compound in order to make reactions of that
compound more convenient for purposes of preparing conjugates of the invention.

One example of particularly preferred cytotoxins comprise members or derivatives
of the enediyne family of anti-tumor antibiotics, including calicheamicin, esperamicins or
dynemicins. These toxins are extremely potent and act by cleaving nuclear DNA, leading
to cell death. Unlike protein toxins which can be cleaved in vivo to give many inactive but
immunogenic polypeptide fragments, toxins such as calicheamicin, esperamicins and other
enediynes are small molecules whic]i are essentially non-immunogenic. These non-peptide
toxins are chemically-linked to the dimers or tetramers by techniques which have been
previously used to label monoclonal antibodies and other molecules. These linking
technologies include site-specific linkage via the N-linked sugar residues present only on
the Fe portion of the conjugates. Such site-directed linking methods have the advantage of
reducing the possible effects of linkage on the binding properties of the conjugate.

As previously alluded to, compatible cytotoxins may comprise a prodrug. As used

~ herein, the term “prodrug” refers to a precursor or derivative form of a pharmaceutically
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radi onuclides such as '['In and 90Y. 90Y provi des several b%ﬁefltzﬁ Eor
utilization in radioi nmunot herapeutic applications: the 64 ol 9965 -1 fe
of 90Y is yw@hge@saugh to allow antibody accunulation by tampps@ahshsunlike
e.g., 1311,90Y is a pure beta emtter of high energy with no acconpanying
gamma irradiation in its decay, with a range in tissue of 100 to 1,000
cell dianeters. Furthernore, the m ninmal anmount of penetrating radiation
allows for outpatient adm nistration of 90Y-|abel ed anti bodi es. Addition
ally, internalization of |abeled antibody is not required for cell
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preferably [ess than about "30 mC . Inmagin criterira for, e.g., the 111In

| abel , are tyAnmakl gthéresgotorims, ibwilt bb ayprecidiu Kthent athgrantibodieadn alsocbé ni cal

experience has been gained with 1311 and. . 90Y, aqther  r.adi o] abels, are known
in the afodgd Hﬁab abgé)ﬂ”‘t‘}% Sl g5 Tignysy ltpgr FBdRs .glpgﬁﬂﬁl oy, Pf“?m“m

radi oi SOE;%H%@oQﬁse. sgﬁﬁﬂh{, %Eiéai&%ﬂxi, raaanu's:,ogen?@sph,%cﬁ&ﬂé&ha NRbbAGiapi G04 opes

whi ch are npati ble wththe scope o nstant 1 nvention inhclude, but
are not toixia aneginé.oPref2dily, st@bdonsiBRB; wblACon&iQsing feocticAnBme&inghechigdies 37 Sr

1131nn 127 129 1321, 19714203Ph. 206Bi, 177Lu Re 212Pbh 212Bi, 47Sc.
105Rh, 1%@%}0“1@%%%%5@9@ @@z%‘&h&&@fiwﬂsm- ;ﬁtg%‘u biojogicglesponge; 57
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emtters are al onpatible wth 1n the instant 1 nvention.
comprise cytokines such as lymphokines and interferons. Moreover, as indicated above,

similar constructs may also be used to associate immunologically active ligands (e.g.
antibodies or fragments thereof) with the modified antibodies of the present invention.
Preferably, these immunologically active ligands would be directed to antigens on the surface
of immumnoactive effector cells. In these cases, the constructs could be used to bring effector
cells, such as T cells or NK cells, in close proximity to the neoplastic cells bearing a tumor
associated antigen thereby provoking the desired immune response. In view of the instant
disclosure it is submitted that one skilled in the art could readily form such constructs using
conventional techniques.

Another class of compatible cyfotoxins that may be used in conjunction with the
disclosed modified antibodies are radiosensitizing drugs that may be effectively directed to
tumor cells. Such drugs enhance the sensitivity to ionizing radiation, thereby increasing the
efficacy of radiotherapy. An antibody conjugate internalized by the tamor cell would deliver
the radiosensitizer nearer the nuclens where radiosensitization would be maximal. The

unbound radiosensitizer linked modified antibodies would be cleared quickly from the blood,
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Further, in. view of the instant disclosure it is submtted 282@ afc&%
skilled in the art could readily determ ne which radionucli Y,
conpat i bl gy@iphBsedssSel ect ed course of treatnment without urﬂ;ﬁ{
experinentation. To this end, additional radionuclides whic %o&gzglsr eady
been used in clinical diagnosis include 1251, 1231., 99Tc, 43K, 52Fe, 67Ga,
68Ga, as well as 111 In. Antibodies have al so been |labeled with a variety
of radionuclides for potential use in targeted inmunotherapy Peirersz et
al. Immunol. Cell Biol. 65 111-125 (1987). These radionuclides

i ncl ude' l@rzinm the re@Rwingsradiesdnsitigatipp ggentdn dheba@et fumaer and previdiag animal U. S.
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reacting the nodified antibodies with an activated ester of biotin such as
t he bi ot PEeviding die esapsnicasenimilniiniveringro tgipafientelsingladng.ugates with a

fl uorescent rker may be prepared.in.the presence of couplin nt,
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invention wth cytostatic/cytotoxic substances and netal chelates are

pr epar edusenihese anihpdge us myelesuppressed dfatients despepeallysthpssr wh ere undetpoing: esent

i i i . i cul atl h whi ch d f
cancer + TERaedeRl Mg ahetiniel Bick' &' rRiaulerniy 87 Syetipdal ° 0BRS¢
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bi ndi ng agents, hornones and hornone antagonists, and the |ike. Exenplary
cyt ost at ¢lcthethedified endlndiest inghes them tpartichlarly russih tfori eating inatierts dhay dwve

al kyl ating substances, such as, .mechlorethan ne,. . triethyl enephosphoram de,
cyol opho BN b BRFRSL bt oif SERIBEA? FvelolSiniphn hifdr ARG e, SRR

tri azi qUEReryRIr&Mle B iHeQROUHTiQParEBOMEd MR theH GRS e fFd P the RBmidifliph ope, or
senustine. Other preferred. classes of cytotoxic agents include, for

exanpl e, ragiodabelgdt eordiegatdsi e miyslasinprestedd icanpsr patients. nde swagghe trmedified

m tomyci Qn%ibo&igs? a:%l iy St Q%bni{lga?ed §r4unconjugated form in patients that have previously
undergone adjunct therapies such as exiernal beam radiation or chemotherapy. In other
preferred embodiments, the modified antibodies (again in a conjugated or unconjugated form)
may be used in a combined therapentic regimen with chemotherapeutic agents. Those skilled
in the art will appreciaie that such therapeutic regimens may comprise the sequential,
simultaneous, concurrent or coextensive administration of the disclosed antibodies and one or
more chemotherapeutic agents. Particularly preferred embodiments of this aspect of the
invention will comprise the administration of a radiolabeled antibody.

_ While the modified antibodies may be administered as described immediately above,
it must be emphasized that in other embodiments conjugated and unconjugated modified
antibodies may be administered to otherwise healthy cancer patients as a first line therapeutic
agent. In such embodiments the modified antibodies may be administered to patients having
normal or average red marrow reserves and/or to patients that have not, and are not,

undergoing adjunct therapies such as external beam radiation or chemotherapy.
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In this regard it will be appreciateci that the combination of the modiﬁed. antibody
(with or without cytotoxin) and the chemotherapeutic agent may be administered in any order
and within any time frame that provides a therapeutic benefit to the patient. That is, the
chemotherapeutic agent and modified antibody may be administered in any order or
concurrently. In selected embodiments the modified antibodies of the present invention will
be administered to patients that have previously undergone chemotherapy. In yet other
embodiments, the modified antibodies and the chemotherapeutic treatment will be
administered substantially simultaneously or concurrently. For example, the patient may be
given the modified antibody while undergoing a course of chemotherapy. In preferred
embodiments the modified antibody will be administered within 1 year of any
chemotherapeutic agent or tréatment. In other preferred embodiments the modified antibody

will be administered within 10, 8, 6, 4. or 2 months of any chemotherapentic agent or
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subjects often cannot be treated using optimal levels of cytotoxin (i.e. radionuclides) due to
unacceptable side effects such as anemia or immunosuppression that result in increased
mortality or morbidity.

More specifically conjugated or unconjugated modified antibodies of the present
invention may be used to effectively treat patients having ANCs lower than about 2000/mn’
or platelet counts lower than about 1 50,000/mm>. More preferably the modified antibodies 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’.
Similarly, the modified antibodies of the present invention may be used to freat patients
having a platelet count of less than about 75,000/mm?’, less than about 50,000/mm’ or even
less than about 10,000/mm>. In a more general sense, those skilled in the art will easily be
able to determine when a patient is myelosuppressed using government implemented

guidelines and procedures.
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susceptibility of the neoplastic cells to radionuclides. For example, radiosensitizing
compounds may be administered after the radiolabeled modified antibody has been largely
cleared from the bloodstream but still remains at therapeutically effective levels at the site
of the tumor or twnors.
With respect to these aspects of the invention, exemplary chemotherapic agents that
are compatible with the instant invention include alkylating agents, vinca alkaloids (e.g.,
vineristine and vinblastine), procarbazine, methotrexate and prednisone. The four-drug
combination MOPP (mechlethamine (nitrogen mustard), vincristine (Oncovin),
procarbazine and prednisone) is very effective in treating various types of lymphoma and
comprises a preferred embodiment of the present invention. In MOPP-resistant patients,
ABVD (e.g., adriamycin, bleomycin, vinblastine and dacarbazine), ChIVPP (chlorambucil,
vinblastine, procarbazine and prednisone), CABS (lomustine, doxorubicin, bleomycin and

streptozotocin), MOPP plus ABVD, MOPP plus ABV (doxorubicin, bleomycin and
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and leacovorin) and MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,

fixed dose prednisone, bleomycin and leucovorin). Those skilled in the art will readily be
able to determine standard dosages and scheduling for each of these regimens. CHOP has
also been combined with bleomycin, methoirexate, procarbazine, nitrogen mustard, cytosine
arabinoside and etoposide. Other compatible chemotherapeutic agents include, but are not
limited to, 2-chlorodeoxyadenosine (2-CDA), 2'-deoxycoformyein and fludarabine.

For patients with intermediate- and high-grade NHL, who fail to achieve remission or
relapse, salvage therapy is used. Salvage therapies employ drugs such as cylosine
arabinoside, cisplatin, etoposide and ifosfamide given alone or in combination. In relapsed or
aggressive forms of certain neoplastic disorders the following protocols are often used:
IMVP-16 (ifosfamide, methotrexate and etoposide), MIME (methyl-gag, ifosfamide,
methotrexate and etoposide), DHAP (dexamethasone, high dose cytarabine and cisplatin),
ESHAP (ctoposide, methylpredisolone, HD  cytarabine, cisplatin), CEPP(B)

(cyclophosphamide, etoposide, procarbazine, prednisone and bleomycin) and CAMP
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marrow reserves. A@‘ di scussed above, such
pharmaceutically effective amount of the modified antibody, immunoreactive fragment or

recombinant thereof, conjugated or unconjugated to a therapeutic agent, shall be held to
mean an amount sufficient to achieve effective binding with selected immunoreactive
antigens 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 modified
antibody.

More specifically, they the disclosed antibodies and methods should be useful for
reducing tumor size, inhibiting tumor growth and/or prolonging the survival time of tumor-
bearing animals. Accordingly, this invention also relates to a method of treating tumors in
a human or other animal by administering to such human or animal an effective, non-toxic
amount of modified antibody. One skilled in the art would be able, by routine
experimentation, 1o determine what an effective, non-toxic amount of modified antibody
would be for the purpose of treating malignancies. For example, a therapeutically active

“amount of a modified antibody may vary according to factors such as the disease stage
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the form and character of the pharmaceutically acceptable carrier or diluent is dictated by
the amount of active ingredient with which it is to be combined, the route of administration
and other well-known variables. Those skilled in the art will further appreciate that a
cocktail comprising one or more species of monoclonal antibodies according to the present
invention may prove to be particularly effective.

Methods of preparing and administering conjugates of the antibody,
immunoreactive fragments or recombinants thereof, and a therapeutic agent are well
known to or readily determined by those skilled in the art. The route of administration of
the antibody (or fragment thereof) of the invention may be oral, parenteral, by inhalation or
topical.  The term parenteral as used herein includes intravenous, intraarterial,
intraperitoneal, intramuscular, subcutancous, rectal or vaginal administration. The
intravenous, intraarterial, subcutaneous and intramuscular forms of parenteral
administration are generally preferred. While all these forms of administration are clearly
contcmplatcd as being within the scope of the invention, a preferred administration form

“would be a solution for injection, in particular for intravenous or intraarterial injection or
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the present invention that advantageously allow for the agg(tﬁési ég
treatnent of neoplasns in such patients. In other preferre@’ Prent s

the radi oha®glgdedshnmmoconj ugates di scl osed herein may b%cﬁ‘&ﬁs%%is‘i?' y used
with radiosensitizers that increase the susceptibility of the neoplastic

cells to radionuclides. For exanple, radiosensitizing conmpounds may be
adm ni stered after the radi ol abel ed nodi fied anti body has been | argely
cleared fromthe bl oodstreambut still remains at therapeutically effective
levels at the site of the tunor or tumors. Wth respect to these aspects
of the iduipntsushy, @xtambleaﬁl;ar@hwﬁ@ﬁéﬂwp@t%&ﬁ@Jeph@n nlﬂ&ﬂ@lr@ﬂﬁq)athuﬁ'% with

Vi mer i ot e R iRl ol BB B BAEHAC (et R RAR Spallf £

The four sibiliger zﬁg@ﬁﬁ)ﬂe@ﬂmﬁﬁnmlﬁﬂe%ﬂ' H{dVadVier) 6n (Ol Rgledtisrasaipatibte , with
vincristine (Oncovin), procarbazine and prednisone) is very effective in

t L eat i ngﬂmatﬁ@mst}y?ﬁé% b mydifierbatiibedis cawbp delivered dﬁ’?@b’eﬁf’r sépipbdhérent of
t
aer| Dy BB SN Bty pdiioe (5 sRAfle b Blaacuc W0 O30 prermpgasic i

. nbl aspgdne, procarbazi ne and predm sone), CABS (| onustine, doxorubicin,
bI eomycin and streptozotocin), MOPP plus ABVD, MOPP plus ABV (doxonrbicin,
bl eonyci n andPreparaiqnsyior pamotysal adpinsraien IBEuES HIandD 2AGPEY 9 DPTHBAUESES ne) or

BCVPP t

pr edni ggg@@%o%%%ﬁ%@hﬁsg&(gﬁpg {gﬁgeg Ka';&ﬁllr%% gthlgn egg%rgl%%ﬁg Ia{}e%l%ﬁﬂe]&%dl er,
Mal i % HAER BN hNel d D& ofdabllc (@stids
177|49257ag ;ﬁﬁ??p&mg?%?glcgacher et %BB Edgsdﬁk]E?épﬁmegﬂ 1994)0 and \j T.

DeVita epuchl as efhydodipatand f’tflﬂémiﬁeﬁ@’flélﬁc wslude water.t Rlepkalis/aayeoust salutions. dosi ng
and SCheglpu 510 gp{?@sjﬁ%t c{r)]nesr | en ng garllmg %&%%ﬁ&g‘éﬁ E?eﬂi the%[hbj%l:tt 1?1{}

needed f I'n conbi na m)gi fie

anti bodi gEardScalasslly Qe&p%[eelcﬁmeﬁdﬁhcﬁudéﬂadut ra@@lrrmrmnttémo anmumnﬂuhnd nt he
context of the present invention include use of single alkylating agents

such as pseédrdﬁh@gbﬂiémm@f@re beffesrem® 8% salingr Qbsbicomimoprareiierpl veficles/p
oy OB e TG RGB! P SGED URREY: o515 Ry e o
CAP- BOP (46HHfdd Ringer's, or fixed oils. Intravenous vehicles include fluid and nutnent
replenishers, electrolyte replenishers, such as those based on Ringer's dextrose, and the
like. Preservatives and other additives may also be present such as for example,
antimicrobials, antioxidants, chelating agents, and inert gases and the like.

More particularly, 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. Tt should be stable under the conditions of manufacture and storage and will
preferzib]y be preserved against the contaminating action of microorganisms, such as
bacteria and fungi. - The carrier can be a solvent or dispersion medium contatning, 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,
for example, by the use of a coating such as lecithin, by the maintenance of the required

particle size in the case of dispersion and by the use of surfactants.
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pl us procarbazi ne and bl eomycin), m BACOD (CHOP pl us net hot %?éa'&?(?%
bl eonycin and | eucovorin), ProMACE- MOPP (predni sone, net ho

doxor ubi ¢ ba@phospham de, etoposide and | eucovorin grd
M OPP) , W/&%@ t aBOM ( predni sone, doxorubicin, cycl ophosp am %ﬁ

et oposi de, cytarabine, bleonycin, vincristine, nethotrexate and

| eucovorin) and MACOP-B (nethotrexate, doxorubicin, cyclophospham de,
vincristine, fixed dose prednisone, bleonycin and | eucovorin). Those
skilled in the ail will readily be able to determ ne standard dosages and
schedul i ng f oPrevastionodf thhagion o€ giicreorganighiOparhbsachidvsd bh sarious antibattahahi t h
bl eonyci n otrexate rocarb zine,. nitr ard ytosine

ar abi nos Pk aﬁﬂﬁm’é?]oﬁg‘éqt%e Of B %o?ﬁfgl?el B 8%5@%@ phsaok | 4500 K 281

i ncl ude, yipikro341€ndQhe hké nintaﬁéhytdases%tcvﬂhﬂe%@f@?éﬁmU&ﬂhdﬁs&t%ni@@@}nts for

2' -deoxycofornycin and fl udarabine. For patients with internediate- and

hi gh- gr aceany,, swgam fmi)laltmbo]ac lchy @s mesmingel, cwrtiiol, prisedivia, cldatidade thter apy

d. . Sal t
Ci spi at ] FOMRSggs I eloRRy Repeanp e e Rt onaoayo R BruRhER SRt b
rel apsed;ffudifOH %Sdo\eﬁmfs@iroﬂ%noetgeﬁteﬁvh@hraem@%@&bngn oS ex8p1s, ﬂhmmlll ow ng
protocol s are often used: 6 (ifosfam de, net hot r exat e and

et oposi dm)mOMME(anégﬁgﬂmgag, [ fosf am de, nethotrexate and etoposi de),

ot oposi der it T e Ets SE bR yfanisdan 18, prarebfl & ijtporsit g active
(cycl Oph%i%&%‘d% £ deatﬁe@iﬁte@ SntiRHOLATIRARIGR In O BRMIGORRN Hr aDERORRUALY) and

CAMP 41 27 July 05 WO 02/060 PCT/ US02/ 02373 (| onusti ne,
m t oxant muhegewedVMUn'eummmrMﬁtwh@)lt wath longior la opmbinakinn wh lltﬁlj@dlﬁgb rates

and schedul es he.anount .o not he e nt t

conbi nat ?IB%%’W'F?% TN ﬁﬁ?fF‘ﬂ‘f”@g %Dgﬁf”egg’é @gerg S@HE%%WEI nequeﬁltsp%rﬁm%y vary
by subj egl REpHEYDL bﬁcéﬁ!)mdﬁ'ng tﬂ?er&@iv@es]ﬁf;&mmlnot PstéhiRtvehiik RNh domtdifea art .

See for exarrple ruce A Chabner et al., Antineoplastic Agents, in

& G LMANb&cTHEp@HARm@mmm repsics cUier ThiERNPELTiogsthossewune?gsd gbosel G
Fer A Bl oo gt o S0 e PR, s SRR Rl TR e
reconmbi ngnRgrddnptRglls BRprdRraAidn o $h@&d diyin@and freeze-drying, which yields a
powder of an active ingredient plus any additional desired ingredient from a previously
sterile-filtered solution thereof. The preparations for injections are processed, filled into
containers such as ampoules, bags, bottles, syringes or vials, and sealed under aseptic
conditions according to methods known in the art. Further, the preparations may be
packaged and sold in the form of a kit such as those described in co-pending U.S.5.N.
09/259,337 and U.S.S.N. 09/259,338 each of which is incorporated herein by reference.
Such articles of manufacture will preferably have labels or package inserts indicating that
the associated compositions are useful for treating a subject suffering from, or predisposed
to, cancer, malignancy or neoplastic disorders,

As discussed in detail above, the present invention provides compounds,
compositions, kits and methods for the treatment of neoplastic disorders in a mammalian
subject in need of treatment thereof. Preferably, the subject is a human. The neoplastic
disorder (e.g., cancers and malignancies) may comprise solid tumors such as melanomas,
gliomas, sarcomas, and carcinomas as well as myeloid or hematologic malignancies such

as lymphomas and leukemias. In general, the disclosed invention may be used to
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pharmaceutically effective anmount for the in vivo treatnent of l'ian
2hduiy2dHp

mal i gnancies. In this regard, it wll be appreciated that osed
ant i bodi egy@hiheob® formulated so as to facilitate adm ni %ﬁéﬁ?fﬂzﬁf‘d
pronote stability of the . active agent. Preferably, pharnaceutica

conpositions in accordance with the present invention conprise a

phar maceutical ly acceptable, non-toxic, sterile carrier such as
physi ol ogi cal saline, non- toxic buffers, preservatives and the |like. For
t he purposes of the instant application, a pharnmaceutically effective
anount oprophdactizally bethemptuthaly freatranyneoglasn icompfising me antigemic madkentliahant

t hereof; conjygated or .unconjugated to t her apeut.i.c, agent, shall be held
Lo moaneli Bt art of di CRtseur tals Tt PECTPYLeH RUPIY: vERFTEB b et ed
| mmunor eagi-bMGharPiihy 88 Head iRQOR, aut bfe £l s, PfRMId ol sBa, bRrakease in

the death of those cells. OF course, the pharmaceutical conpositions of

t he presevariannlumgtandrpaneyatire  Bdpiefiirst evwwdiments seleptes! modifigdtanpbedidoefs to
provi de for a pharmaceutically effective ampunt of the nodified antibody.
Mor e speexswﬂm:@WF@I}O%@;,@%@%@LWSE@W AP HEese o e Rl ERUCR B Phche
useful f 5d 4G t | o Dl B9 I I ngi ng
the surv E\{iggll({??ﬁgb@%'tﬁ%]? "‘é‘g“?ﬂl’}ﬁgw a%lutr?g{ﬁg? Bifgigérr} méﬁ\&?ﬁ?‘ﬂlﬁggrib%}{eg%% on
al so r el at #eatt Kappsieidiamna)fCNS arbplagms eapiliary hemangdiobtastornas, obdigngiamasral by
adm ni sterjng t ?uch human_or ani mal an effective, non-toxic amount of
modi f i ed2ht i%@ry% OE1asRPSS) e d MEHNORE: ardesRinie e #BIde, TERAL r oRfFTaTRES,
experi me ' Q. dej W : ' b OX f
TR B e S S b R T
exanpl e, reginbbiestampe.yiapitaly gysadénocercirmawithodvaay, Wi sitedoaot sniatichelltayg var y

according to factors such as, the disease, stage 42 27 July . 200 VWO
02/ oeogs@r@mesdmli}wpp@Pe@d G aRProPHAly §%éb°éfeagw @5 ,dg‘abf‘é‘, fog d¥MOhedi cal
conpl i cagd e, n;g&g upypr e NG LLRRS REpiNSEas8RdutaRNgdye! ght
of the giébf?éel%l?& gﬁh e% e a ?CFI!?{; %ﬁt té gl%ti%'?gy%té elflgééll?t a cPesi red
r espons eexperiireatasivijrevitw of bie idsisgiisciegierren may be adj usted to provide the
opti mum therapeutic response. Fqr instance, sevgﬂrﬁlgleI di vi ded dos. s.tgfgy be

[

admi ni st ered E¥anplgry Bymatplogigomsligapcise hlopisr &1 {p (reanesy v i cat ed

by th g i f t t : . i .
oY eos i CSYBRR R fbn ludel NESARR I AR ymRIIRE 8 bt 20 AR fes, 27

including ALL-L3 (Burkitt's type leukemia), chronic lymphocytic leukemia (CLL) and
monocytic cell leukemias. It will be appreciated that the compounds and methods of the
present invention are particularly effective in treating a variety of B-cell lymphomas,
including low grade/ follicular non-Hodgkin’s lymphoma (NHL), cell iymphoma (FCC),
mantle cell lymphoma (MCL), diffuse large cell lymphoma (DLCL), small lymphocytic
(SL) NHL, intermediate grade/ follicular NHL, intermediate grade diffuse NHL, high grade
immunoblastic NHL, high grade lymphoblastic NHL, high grade small non-cleaved cell
NHL, bulky discase NHL and Waldenstrom’s Macrogiobulinemia. It should be clear to
those of skill in the att that these lymphomas and lukemias will often have different names
due to changing systems of classification, and that patients having hematologic
malignancies classified under different names may also benefit from the combined
therapeutic regimens of the present invention. In addition to the atorementioned neoplastic
disorders, it will be appreciated that the disclosed invention may advantageously be used to

treat additional malignancies bearing compatible tumor associated antigens.
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range of about 0.05 to 100 m | ligranms per kil ogram body wei %zt P?;g) gay and
nore preferably fromabout 0.5 to 10, mlligrans per kil og rﬁuy 8 wei ght
per day. hpholeedbsad Wi th the scope of the present disclosuy@pifaRpdified.
anti bodies of the invention may be admi nistered to a human or otﬁer ani mal
in accordance with the aforenentioned nethods of treatnent in an anount
sufficient to produce such effect to a therapeutic or prophylactic degree.
The anti bodi es of the invention can be adninistered to such human or ot her
animal in a conventional dosage form prepared. by conbining the antibody
of the invent Tha foliegding deswriptinn i witlabe phete by wnideratobd widle opferebte tedhg i er or
di | uent ording to k techniques. It will be recagnized, by one pf

Ski | i nicliing pebmples” Nuh Eegmplaie. dionene, demosptptie Qlpisfeired meed e
accept ?bbr%cﬁc}ﬁgf[' k! predenflidvidfttin Ardl &t GloRTiRfkidYY of fh'@%c@;%@éﬂ“iheoﬁnvé}ﬁibh‘@ the
ingredient wth which it is to be conbined,” the route of adm nistration

and ot heclained dpptmiedmeretx i abl es. Those skilled in the art will further
appreciate that a cocktail conprising one or nore species of nonocl onal
anti bodi es according to the present invention nmay prove to be particularly
effective. Methods of preparing andggggipistering conjugates of the

anti body, imrunoreactive fragnents or reconbinants thereof, and a
t her apeut i ¢ agenConsteaetizin anddixpwessian of a C3BRIACH2dmmennoglebulry t hose skil |l ed
inthe art. The route of adm njstration of the antibody (or fragment
thereof) of thBe PRV SOy BEEREC B’éﬂf’é‘ﬁ?eé’iﬂaﬁ?lg) By iR R |
topical . 4Jhig tcfew&cp%%mneraamg%hyiﬁé OihGh Nyt | tHE $Rndalt A%RAUSonstant
intraarteri aP, I ntraperitoneal, intranuscular. subcutaneous, rectal or
vagi nal egivnni €2Batandrthe Pleamid NSKAVE nehish is an Fempty@riecator enobbestaabwoars and
intranmuscul ar  forps, of parenteral a_tqgi ni séLruati on are generally.preferred.
Wi | e al KanpA @t (hpits COs laRH PP 87 Y5 bAS &r BURite gRTNPa Loopeap B &5° pei ng
WEhin. BherscORey 8 phROLNY BN andds PIET #F &l of WhiCH RliheHrptBreli Qflin WOUI d
be a solution for Inpection, 1n particular for intravenous or iIntraarterial
i nj ect i oby ozfered&. 2 Treatiioy FOOE 2 \WOnG dEloR8 SvePii W@ 2c0aBplEshdd iby. wigsahil |y, a
sui tabl e %)h rn}ac% i cal conposition for injection may conprise a buffer
(e.g. acRYERBPBHOSPREPESSF Scitrate buffer), a surfactant (e.g.
pol ysorbat e), 'I"ﬁé’éé}ﬁ’rﬂélllc nﬁanm%ltré,ﬁﬁs WAR Apldsfri® endbdER N2l RHEWHB)is uft C-
However, in other nethods conpatible wth

translational reading frame with the immunoglobulin sequence. A 5 PCR primer was

constructed encoding the Nhe [ site as well as sequence immediately downstream. A 3’
PCR primer mate was constructed such that it anneals with the 3° end to the
immunoglobulin hinge region and encodes in frame the first several amino acid of the
gamma 1 CH3 domain. A second PCR primer pair consisted of the reverse complement of
the 3° PCR primer from the first pair (above) as the 5° primer and a 3° primer that anneals
at a loci spanning the BsrG I restriction site within the Cy3 domain. Following each PCR
amplification, the resultant products were utilized as template with the Nhe T and BstG15’
and 3°, respectively primers. The amplified product was then cloned back into N5SKG1 to
create the plasmid N5KG1ACy2. This construction places the intact CH3 domain
immediately downsiream and in frame with the intact hinge region. As this is an “empty”
vector, the C2B8 immunoglobulin light and heavy chain variable domains were then
 inserted in the appropriate cloning sites.
Following sequence confirmation of the immunoglobulin coding regions, this

expression consttuct was transfected into CHO DG44 cells and selected for G418
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t he teachings herein, the nodified antibodies can be deliverzg pirﬁgtly to
the site of the nalignancy site thereby increasing the expg' MY 28P5¢ he
neopl asti gy hHGdessst © the therapeutic agent. Preparations gudshsnseral
adm nistration includes sterile agueous or non-aqueous sol utions, :
suspensi ons, and enul sions. Exanpl es of non-aqueous sol vents are propyl ene
gl ycol, polyethylene glycol, vegetable oils such as olive oil, and

i njectable organic esters such as ethyl ol eate. Agueous carriers include
wat er, al coholic/aqueous solutions, enulsions or suspensions, including
sal i ne aradistuté &oaterreddivaa végion ¢nsoderbicemycimphasphefranstepsse g e Reststnt y

t abl [ i,ncl ud t lim t 0.01-0. 1M and
oo bk 3 LB S Y i bl R b ot
vehi cl esthelrB&ilititteconiidy 18 POORRA IR, B9l utions, Ringer's dextrose, dextrose

and sodiumchloride, lactated Ringer.'s, or fixed oils. Intravenous
vehicles include fluid and nutrient replenishers, electrolyte
- repl eni shers, such as those based dixamplg@r's dextrose, and the |ike.

Preservatives and other addjtives may_al so be present such as for exanple,
ant i ni crobi al s, CaRstrasiemkExpresyion Pﬁ’ghﬁgﬁ?éclmmﬁ@?globaé‘bs and t he

like. More papt illﬁﬁ"c}lﬁ%gyverﬁg&?!b eoEhs %tﬂﬁﬂ?&%ﬂ‘dﬂ‘ s Fﬁ}'gkﬁi Wasl @:E)t?lllj‘igﬁl e) or

i njectable use Inc steril e aqueous sofutions (wher er
di sper si finm thatNatbdred Cascqpdnutieuts. The liglhehaiaxtag eporded doa plasmépefoateddo af
sterile injectable solutions or_dispersions. In such c?ses

S t he
conposi t PENCRuE HueC4R duk.-o Thedleavy [ihpim avap | sapedadoin ; @laspid mrfereth o agsy
syringabjijj 16 shoul d be stabl e under the conditions of
manuf act-hllr‘@%gﬁﬁ%@?gc}ei'é% Wwill preferably be preserved against the

cont am nat i NgTRE lighaané heaNycshady @iabis @ maiis Onlya®erclissiited fomatheselplignids The
carrier can be a solvent or dispersion nediumcontaining, for exanple,

wat er, ebhERH amplsigpgpn FCR prigessceers (consirugisyl gl that yesgnctionradpnysigage

0oL vl SR, A S P 90 P S 8B

such as {&etN8KG1 A phe mai ntenance of the required particle sigga?hn?he
case of dispersion and by the use of surfactants. 44 27 July 2005 WO
02/ 060955 PCTTlushigitehan3esrieticmranzpnesowveneigl dkatithe Soendniimmsdiatsinipsieantan be
achi evedoib ¥hevfarerngs?altll%na‘1%t;a %ﬁtc%ﬁiar? Ifor the natrual leader peptide encoded by the NCI
plasmid) and BsiW I at the 3° end (in translational reading frame with IDEC’s vector
encoded human kappa light chain constant domain. No amino acids within the light chain
variable domain were changed from the NCI sequence.
The heavy chain restriction enzymes were Miu 1 at the 5° end (encoding in frame
amino acid residues —5 and —4 of the “synthetic” immunoglobulin heavy chain signal
peptide encode by IDEC’s expression vector). The PCR primer also encoded residues —3,-
2 and -1 with respect to the beginning of the heavy variable domain. The 3’ heavy chain
PCR primer encoded the restriction enzyme Nhe I which codes in frame with IDEC’s
gamma 1 domain deleted heavy chain constant region. The final result is an expression
construct encoding the HuCC49 domain deleted antibody with the following components.
No amino acids within the heavy chain variable domain were changed from the NCI
Sequence.
Light chain: Natural light chain leader-NCl variable domain-IDEC’s human kappa
 constant domain,
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and antifungal agents, for exanple, parabens, chlorobutanol th®l
ascorbic acid, thinerosal and the like. In many cases, I y

pr ef er abl Qv(t,gz,b@ggsude i sotonic agents, for exanple, sugar fﬁ’%ﬁb ohol s,
such as mannitol, sorbitol, or sodiumchloride in the corfrg"os Mﬂ.ﬁ

Pr ol onged absorptlon of the i nj ectabl e conpositions can be brought about by
including in the conposition an agent which del ays absorption, for exanple,
al um num nonostearate and gelatin. In any case, sterile injectable

sol utions can be prepared by incorporating an active conpound (e.g., a
nmodi fi ed anti Bedyy byain:t IBEC’ psyntietic drebirn deademNG tvaridilh domapgeiDEC ageidzs)  in

therequired. u in an appropriate saol vent with one or a conbination of
i ngr edi ef¢a mﬁ%&%’ﬁ@&%’aﬁ ﬂgFg‘R'r‘r%g&é’oP%@m%P@Gm followed by filtered
sterilizati onpqiRRREatdghencd! &Qﬁhﬁhﬁlﬂﬁ of &h€ Iﬁfnﬁ}?ﬁ REukyY doﬂfngr RQIAL] st he
active conpound into a sterile vehicle, which contalns a basic dispersion

medi um aexpredsowr eopsted vatshmnsfm@demt@rﬁ,HOf D6dt quise apthsskectetletbrabdi®. I n
t he case of steri | ers for th aratlon e injegtable

o ut  ontssiks GirBAE Fec a0t hRBRi, PREARrR Glast gridl JFesimaahq
freeze- dgyfi mgxatewe@@tﬁéh abdPedror PROE]Y lﬂfmﬁaglesmd/&pmgibﬁd 'Iﬁ@fsed%ﬂeHé:e RAY
additional desired ingredient froma previously sterile-filtered solution

t her eof HeC47.A0a2 htavyrandflight dhajoeds shomm infFégspd endkSsed, filled into
cont ai ners such as ampoul es, bags, bottles, syringes or vials, and seal ed
under aseptic conditions according to nethods known in the art. Further,
the preparations may be packaged ?ﬁ'ﬁﬂ%g in the formof a kit such as

t hose described in co-pending U S. S N /259,337 and U.S.S.N. 09/259, 338
each of which i sCenstarcpionandExpeession din CREHY.ACHRE Imnfiioglobulincl es of

manuf acture w | | preferabl y have | abel s or package inserts indicating that
the associ at eMUé’é‘ﬁ'&éﬁ 10i @riesaing hybadaipa celis ws@awwda §’l§‘b%§é{h’1§%}’ﬁlﬁ3é Pgn

from ory redg\f\?g e eell%a%f]iﬁ% n HBHJE Qﬁ"t\f}f%{siﬂg d?iSBFHIag%th I RQkderfe AS

dlscusse ove resent 1nven rovi des conpounds,

conposi t ¢NS, wid PSRambiIfEtl lveihg afsmlest b@rnbﬁﬂﬂtzuppmhnebham@bhm%:ebld |r6@mder sin
a manmmalian subject in need of treatnent thereof. Preferably, the subject
is a hundEmersne h?el%f%ﬁlmdvet% WRTE SitHen agasoss gelt aHebe &nawa teRbNIYRRANINGS nay

CompL S8y RS HERCAIRL BT ] LIS AAACOTS Bl ! o
| eukem alsandk wege Ihﬁ[d%d:d, ctiheitd i:lmhmcbnzmemﬁncbme rtipht bleaity Si&ﬂatﬂ@ regdén was
cloned into Neospla NSKG1 vector substantially as described in Examples 1 and 2. The
heavy chain variable regions were then cloned into a Neospla ACy2 vector (also
substantially as described in Examples 1 and 2) in order to generate an antibody missing
the Cy2 domain. The DNA and amino acid sequences of the heavy and light chain variable
regions of the parent antibody and the domain deleted construct were sequenced as shown
in Figs 6 to 8. The vectors were electroporated into CHO cells using art known techniques
to provide for stable cell line development. Following growth of the CHO cells and
expression of the product, the modified antibodies were purified using affinity

chromatography.

Example 4
Prepartion of "'In and *’Y Radiolabeled Constructs
Modified antibody constructs from Examples 1-3 or substantial equivalents and

appropriate controls were labeled with radioactive indium and yttrium for in vivo
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27 July 2005 WO 02/060955 PCT/ US02/ 02373 prophyl actically %é
therapeutically treat any neoplasm conprising an antigenic MRY20PR At

. al lows f QyolhhGsebay geting of the cancerous cells by the noghqfi i body.
Exerrpl ary cancers that may be treated include, but are not |mtgﬂ3§

prostate, colon, skin, breast, ovarian, lung and pancreatic. In preferred
enbodi nent s selected nDdified antibodies of instant invention (e.g.
CC49. ACH2) will be used to diagnose or treat colon cancers or other
gastric carcinomas. Mrre particularly, the antibodies of the instant
i nvent i obiodistritimtion sed bidagaitabibity siMdies 9f 'dsscsibed: beltay. ChiSdiscunsédabrore( disgst | | ary

h bl d br.ad
Gastr o nsaROROR GhTaRarle T shies ® at qon Joearks feio: gereyb e iR e
(preferaplyygl c?@iaﬁﬂ By LAy dsed 78 Yink s rﬁﬂ&ﬁﬁ& GO AR antibBdy RPPIATRIORE.

papi |l | ary cyst’adenocar ci hona of the ovary, ms tunmor or small cell |ung
car ci nondesired r&dld)dcub@ll‘m.p]ocmlﬂ@t@ dFartthe stadips dgacnbﬁtdehm YR EP Awhelptor
derived for teH assoc ah d.gens related to each of the forgoing
neopl asn¥a¥ 6?11“"%’8{%3‘ ggr“Paeﬂ‘?at ion in view of the instant disclosure.

Exenpl ary hengi ol 8%‘3?»#%12%'5‘?%%‘5‘1‘3@&% @%r@arﬁrg@é?é@mr&mweamrmfml h the

di scl osed i nventi s and non- gkins | ynphoma as well as

| eukem asaline i(hbA(+8alig:, ﬁHLad_p&te(der&Gtusing a. SereBbmrkceaﬁ) bf)ferccctmxmgauoﬂ yifphocyti c
| eukem a nmonocytic cell, | eukem as be appreci ated that

the comp sW%IﬁQ‘P ipfilterRslyusipg megraashsde %"fﬂm‘?"n\ign“{‘if% (ty0s limess peegrding o
effectl veahrraatqﬁb3%:1(9%1&),%@&%0 uNaﬁﬁgi% as luxarrsg AR (1 rklﬁ}ci:-hbliﬂbnﬂu?]% gr ade/

follicular non- hona maht| e cel |
| y mphomadifud hisingl LM OSaliteafpie 8 6 kd appropihately (00 Ghg/ml.s WAb Wagsrrpdwtmlywiﬂm (SL)

b b R e el A AT o R bl
smal | o : r

Vacr ogl oBFy Pt e CBhisad s cRUEEY S aRSRQH Rl i CHRARN WRers O |
t hese | ynmhgnmteancbﬂcerkm:aaemﬂrhednlﬁ)t AShavdendflisfetl ¢o 2 fihalvanmestratioreoft D0

changi ng_ s stem; of classification, and that patients having henmatol ogic
mal i gnantedsl usmeddYICrRedne.r ader di fferent names rray al so benefit fromthe

conbi ned t heg%ﬁ@‘%{lag@éﬂdﬂ?ﬂ%@f grrggatgcg E?l@l?f be ] ﬁ'ng@amegdrﬁgﬂil{ekt (to the

af orenenti one neop I SOr preci at a
di scl osed 2t Inieb irgiiv dByhehtiraptMaboms ysaé inipkde bbthe 4:1 ratio used for the antl—

CD20 MAbs. Antibody concentrations for CC49 and CC49.ACx2 were determined by
A280 (1 mg/mL=1.0).

Following conjugation, the domain deleted constructs and control antibodies and
fragments were radiolabeled with '''In and ®*Y. The '''In were labeled at specific activities
ranging from 1 to 3 mCi/mg protéin. Indium-[111] chloride in dilute HCl (Nycomed
Amersham or Cyclotron Products Inc.) was adjusted to pH 4 using 50 mM sodium acetate.
Immunogiobulin conjugate was added and the mixture incubated at ambient temperature.
After 30 minutes, the mixture was diluted to a final antibody concentration of 0.2 mg/mL
using 1XPBS, pH 7.2 containing 7.5% human serum albumin (HAS) apd 1mM
diethylenetriaminepentaacetic acid (DTPA) (formulation buffer).

The constructs and controls were also radiolabeled with **Y at specific activities
ranging from 10 to 19 mCi/mg protein. Yitrium-[90] chloride in dilute HCl (Nycomed
Amersham or NEN Dupont) was adjusted to pH 4 using 50 mM sodium acetate. Antibody

conjugate was added and the mixture incubated at ambient temperature. After 5 minutes,
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treat additional malignanci es bearing conpatible tunor asso§i gt e%ﬂsnti gens.
46 27 July 2005 WD 02/060955 PCT/ US02/ 02373 The foregoi ng ESEViZAPY on wi I |
be more fyhd ¥ skgsigr stood. with reference to the follown Such
Exanpl es, ar ez,‘r however, denonstrative of preferred net hodg’ o? p)})gsg%i cing
the present invention and are not Iimting of the scope of the invention or
the clains appended hereto. Exanple 1 Construction and Expression of a
C2B8. (err)C(err)2 I munogl obulin The chineric anti body C2B8 (| DEC

Phar maceuticals) was nodified to create a domain deleted version |acking
the CR2 themnixmursviwakidiiutet eo b dmahargdoty conceningioantl 0.2 egyroh .usigBSKRER] pHhe
plasm d NoKGL, which is an "enpty" vector encodes..a, human kappa |i ght

chai n cofdtai@ining-or *&gn%eqerlﬂ%%a%ﬁ%é)g%{%dhﬁ %ﬁh@fm’m@ﬁg@ﬁ?ﬂ% .
descri beg.:i P48, 267 and 5, 736, 137 each of which is

i ncor por%‘%?ﬁé&egﬁﬂ%@\?é er e)gce. Creation of a Cl112 domai n del eted

versi on was acconplished by way of overlappi ng PCR nutagenesis. The ganma
1 constant domain begins with a plasmd epcoded Nhe 1 site with is in
transl ational reading frame with tHe@MiAogl obul i n sequence. A 5' PCR
priner was construct edpgaGestidiSii ™ R¥ASIAbatdd Eofsri@l | as sequence

i mredi ately downstream %ﬁ% %%’R prllir}fler l%]bate %gs constructed such that it
anneal s wit h ChestiBicts efinoint Bxanlydes il +3namb gpprbpridte chiningle wargiatsp hbeleéndthdes i n
frame the first several amino acjd. of the  ga ..CH3 .dommi n. econd PCR
pri mer pEAloagysdoding dorgiseim “rbé(ffé?"é}éut@ﬁﬁﬁfi@??é%g@fjhw FWQ‘GFBH?W%Pa%r from
the firsgopabdnit@hay {riAGs Bnd Rk OB wa thafl el & Ui 1ol Acad B8k at @
| oci spanﬁ?ﬁgéql'é@%s’?% ‘?(ﬁ]rseslt??i%:t%n siv'éreg\?\'/lﬂ1 '?%?Jne t heﬁg—ig dor%i n. Fol |l ow ng
each PCRndastibs)ffoltawinghe theufaesiet's gatergronitietines. Bwe mii dfiN2H1 asre el at e

with the Nhe I and Bsr 5 and 3', respective dnmers. The applified
product REEDAG Wi I%‘??eg"%’a%?@di R & REReRS 1§ d-OOer&VatSEéiPwep GSRERlE o PIT b

N5KA (er s R et ioon i e i jately
downst r caasratl 2 RESAL o IoBLRS Shs aifed BIARL sicoO ATRAR, I TR 2 iy
vect or, fone @AbB&es. mimiagdrpbratadniodinghtvasneindvedvlyy doesaltings ani Sdphedato@elins wer e

t hen . .
~ (Pharmacia PD-10 column) into 1XPBS.

Example 6
Blood Clearance Rates of Radiolabeled huCC49.ACy2

Figure 9 compares the blood clearance rates of ' 'Tn, 2°Y and '21 labeled domain
deleted huCC49 to '"'In or '*I labeled parent antibody CC49 in mice. The domain deleted
constructs or thetr substantial equivalents and whole antibodies were prepared as described
in Examples 1-5. Labeled CC49 constructs were evaluated in either normal mice or
LS174T BABL/c nu/nu tumor bearing mice. LS174T is a TAG-72 positive tumor derived
from a human colon carcinoma. Tumor xenografts were established and propagated in the
mice by sc. injections of 1x10® washed tissue culture cells. As shown in Fig. 9 all domain
deleted constructs labeled with the various isotopes exhibited similar clearance rates from
the blood in both tumor and nontumor bearing mice. | Significantly, it should be noted that
greater than 99% of the labeled domain deleted constructs were removed from the blood 24
hours post inoculation. No difference in the clearance rates was observed using the various
isotopes. In sharp contrast, significant levels of radinlabeled whole antibodies remained in

~circulation at greater than three days post injection. As discussed extensively above, the
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inserted in the appropriate cloning sites. Follomnng sequengf cogwaénatlon
of the immunogl obulin coding regions, this expression cons by

transfecteg,(;l0 bdé s(5‘1-10 D34 cells and selected for GA18 47 gdrnddd Q05 WO
02/ 060955 PCTI u"%o 02373 resistance (conferred by a vector enco%{‘d’%neorrym n

phosphot ransferase gene). Resistant cell isolates were then assayed for
HuCC49 i mmunogl obul i n expressi on. The sequence of the resulting construct
is shown in Figs. 1-3. Exanple 2 Construction and Expression of a

huCC49. ACrt 2 | mmunogl obulin A humani zed version of the CCA9 antibody (ATCC
No. H.B meged/asmmtmnn@dd homspecifie depositom| ofcalmft eadministerds yadiolaligled | i ght

EQS'VS ChaP RS aat derdold SORBislHOSERY A8 ihiney Shretpeeh Ay oA a0
.(err) Cld'{%ouﬂmﬁle!ldl {)@gaei 1hRAMYy Eéﬁhﬂnﬁ@fedam(%@amm drrmhe/ma@&@uug@é at ed

fromthesepasm S PCR anplification rimers were constructed
such. thean desmcaﬂlgtrc@weethtsanmdbteméy sﬁlme,stm@eEéampiclgn@i@@baayliliwtna@s the

subsequen bel o into. J et ar Si t or

N O R BES b U rspent e ipna FEBEoE kRS SHE s A7 Pkt o
end (i m‘ﬁQic%E:ﬁ Yhe szh tuﬂt)rcﬁdh?dﬁfgﬁmai|n?éy*l§érhdhﬁ'n§tle€8d' on codon for the

nat rual | eader pept| e encoded by tthe NO plasm d) and BsiWI at the 3' end

(in translational reading frane with IDEC s vector encoded human kappa
| i ght chain constant domain. No arriﬂ’f_e)a aa C}S within the light chain
vari abl e domain were changed fromt sequence. The heavy chain

restriction enzyn@Egy xé?me‘BlJchCleHlﬁm@Raﬁéa‘inﬁw Iétalizatfonane am no acid
residues -5 and -4 of the "synthetic" inmmunogl obulin heavy chain signal

pepti de encodéizynd dDEbody BRH mads tlomerie version therbef, @@&pbqthrmacfamlmh@mmded

d b f bl
Gonmi -~ SRaVzatghy., PhiatoRsERip of it OBt FBt roept i REERTE SR ho |
whi ch cogdegyihey I1§1WB¥" @ﬂ?é RWEG) Snd 9BEHBLY z,déﬂfrﬁbéle&lﬁjuﬁt'e'% h& AMYorahaiife

const ant regl on result 1s an EXpI’ esSsl1 on
mice.

Daudi tumors (CD20 positive) were propagated in female BALB/c nu/nu mice by
sc. injections of 1x10% washed tissue culture cells. Radiolabeled Mabs or constructs were
injected i.v. when tumor volumes reached a size of approximately 50-100 mm®. For
biodistribution and tumor location of the various constructs, animals were sacrificed and
bled at the indicated times. In this regard the tumor was removed from the animal, rinsed
with PBS and weighed. Standardized blood samples were simply removed stored until
analysis. Using art known techniques, radioactivity in the tumor and in the blood was
quantified using a gamma counter and corrected for physical decay. Results represent the
mean of three animals per time point and are graphically presented in Fig. 10. More
specifically, Fig. 10A shows the blood clearance and tumor localization rates for the intact
C2B8 while Fig. 10B and 10C show the same measurements for the labeled F(ab’)2
construct and the domain deleted version respectively.

The curves show that very little of the input radioactivity remained in the
circulation 24 hours post infusion using either the '''In labeled C2B8.F(ab’)2 (Fig. 10B) or
C2B8.ACy2 (Fig. 10C) construct. Conversely, relatively high levels of the "IIZn-ZBS.IgG
remained in the serum 24 hours post infusion (Fig. 10A). Blood clearance rates of both the

domain deleted and F(ab’)2 constructs were therefore significantly faster than the intact
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construct encodi ng the HuCC49 domai n del eted anti body with Egﬁ f%:qbg/\é\n n
conponents. No amno acids within the heavy chain variable Hlﬁ

changed f Cl sequence. Light chain: Natural I|ight cﬁlj??g der - NCI
vari abl e éonaillﬁh-%?%EC s human kappa constant domain. 48 27P u 3?9'%38% WO
02/ 060955 PCT/ US02/ 02373 Heavy chain: IDEC s synthetic heavy | eader-NCl
vari able domain-1DEC s CH2 domain deleted gamma 1. heavy chai n constant
domai n. Fol | owi ng sequence confinnation of the imunoglobulin coding

regions, this expression construct was transfected into CHO D&X4 cells and
sel ect edIgfomoBtil. Mosi satrawigrls( cBndtireradl-lves waleulated: fram daiblgod elpaypoice

phosphotr ansf er gen ant | 1 ol .at t hen assayed, for
FLCCAG | G BGF 3&@%@5253 o2 e e e SRS Srsgl Somiaty and

| ight chgj tPIE%S|e b |

Expr essi on OP IIQrSESElOHIl%-I i Gﬁ“&g@%"ég Fﬁé | neﬁ(gfa%}; elfggggsafﬁggﬁaﬁn doma
cell s wefe thcedxanamdelfctedmonstmcwgau:edmmgstmt&s the wapacitRMALLE posserttievandioh $0 and

t hen made ,cDNA usi ng o.dT fromthe RNA, The cDNA was PCR anplified
usi ng a Sl eIBrB % n 4pge drliveipd t e W%HaEfBTe region primers. The

PCR products woh&er§ f ﬂ%gfﬁbﬁea&%oﬁ Ust ng kﬁﬁé@ﬂttﬁ@lﬂbﬂuﬁé Bfd S
were used. to |§ ]aétllg and entify th(laes |ghteand hez;vy chai ns ?as tl)]g@frﬁjs I n
t he agar peéicicihet deliveimgnibempewivhliy eﬂ“gzctu&t amputts of e‘sdjpa@mtmtoeﬁhzmr and

the ligh in variable regi on was edl to NSKGL or
subst ant ll%qiilha n Al esBest lEgT %‘*Wﬂﬂ‘bpg dz]conﬁtl‘i‘é: s ﬁé‘gﬁpr‘éﬁ%ﬁ 81 abl e
regi ons r et e r 0

subst ant |Y§I I yltl 2?8 dféé’s(gﬁlﬁg‘eg q{eﬂ( Euxﬁgﬁnp?&s&it((ﬁn%&? ﬁ(?lﬁg §Oéégfﬁ]fggn SIZEI}T 611'? é an

ant i bodylmtsstasyg botth@BEFlah ¢ wreC2B8.A062 cohitruatscshawed @ealc latalizdivant &8s of t he
heavy and |ight chain, variabl

regions, of th t t.h
domai n de9sEtiBtesiogne: Figet 1%@&&1@&%&&%\% SHSV%)‘%'? ﬂmﬂ?%néﬁg%f% C'LF ©

vectors r to
provi do TP BEARRR AnRiich 3 e Dbl SpitFil Bl mkc% RSSOl BgeE (0
and constructs, C2B8.ACu2 showed tumor 1ocahzat1or1 patterns comparable {o amounts

obtained using ''In2B8 (Figs. 10A & 10C). In this example, peak tumor localization,
expressed as % injected dose per g tissue (%ID/gm) at 6 hrs using 2B8.F(ab’)2 was 6.2,
whereas the domain deleted version at 6 hours was 17.1%. In contrast, 6 hrs only 4% of
the 2B8.IgG localized in the tumor. The highest peak localization for 2B8.1gG was at 24
hours and was 19.4%.

Thus, only the modified antibodies of the present invention exhibit the desirous
characteristics of high tumor localization combined with relatively quick blood clearance.
More generally, the intact antibodies appear to provide for relatively high tumor
localization (although after a prolonged period) but are fairly myelotoxic due to an
extended blood half-life. Conversely, the F(ab’)2 constructs exhibit relatively quick blood
clearance but extremely poor tumor localization. It will be appreciated these limitations

are surprisingly overconie by the modified antibodies disclosed herein.

Example 8
Examination of Blood Clearance Rates and Tumor Localization
The effective half-lives of the constructs and the MIRD dose estimate radiation to

the bone marrow were calculated from the blood clearance data and is shown below in
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expression. of the product, the nodified antibodies were pu Bieg ﬁging
affinity chronatography Exanple 4 Prepartion of "In and 9 ﬁa P8P abel ed
Construct gydvhgichégd anti body constructs from Exanples 1-3 saptial
equi val ent's ané appropriate controls were labeled with ra |oact|ve i ndi um
and yttriumfor in vivo 49 27 July 2005 WD 02/060955 PCT/ US02/ 02373

bi odi stribution and bioavailability studies as described bel ow. As

di scussed above, direct incorporation of radioactive netals such as "In
and 90Y in proteins is not generally effective. As such, chelators are

g ypi Ca:tl Wahésséd Tampy iﬂ@almége dataoefolhe Smmenopen)ugaasis jovs ipr bableia. t Ree
v DT TRerel e e HIRRR0 P PR S LB pUE pee PR S oBE o 5.

2B8. F(abj )2 randi @B&ifit@rl&l&enemdm gteerecbnunt)omhd)vmm @as Clpivéstadi BY
saline (LMC-Saline, pH adjusted to 8.6 using 0.5M Boric acid) before

conj ugat]iilowlec“ﬁdetlmmwﬁtsvvere di afl tered using pre-washed Centricon 30

filters (two cQ t o. t )

concent rat | on Rt BE° ) Mods' Pt ABPNHEE' AR RT) (HSLHRE) gy dose

LMC- Sal | d@imakdy 18 11%) bdne nﬂﬁﬂfv@iﬂe@daﬁiul‘atéeﬂﬁ&nf’fﬂé rced%é—imute@aé%q:cwghh
MX-DTPA at a 4:1 nolar ratio (clielate to MAB) for, 14-16 hours at room

t enper attifsee (ATD&m) ysingsaplesriakentieone & ip Jg dours\past infusiantanddgre reppitehieact ed
chel at e | Centricon 30 filters (3 tines), protein concentration
determn %g A280 and adjusted to a final concentration of 2.0 ng/m

usi ng LMC-Saline. CC49 and CC49. AC,i 2 were conjugated to MX- DTPA by the
sanme protocol except a 2:1 nolar ratio of chelator to MAb was used in

pl ace of the 4 1 ratio used for the"%ﬁbtl‘#l CD20 I\/Abs Antibody

concent rat g 8

nmg/ m ﬁy f[s gﬁﬁé@ n\g?%ié g gﬁ%’?‘l%nd
cont roI ant i ‘BBHiaé% Q@ OQE‘PE“P PRYa e’ & and 90Y.
The 11 'lon uwere | abeled 2 ; specifi % aELI_I-I-LI-E&d-—l’-a"‘ i nrlé"RfDrn 4 fl?c? i / gy
i Sl 058 Faclor
protein.| | Me um [ T¥Pa1] lé’PFi crij'eéiced et e HESEg cofred lat Rt
(ug} {hrs) (uCi-hr/uCi) | (rad/mCi)

CC49 | ACy2 |"In| 5 5.7 0.25 0.6 -3.7

CC49 | acy2 |'In] 10 | 6.5 0.27 0.61 3.7

2B8 | F@)2 | "in| 10 12.9 0.31 0.71 -3.1

288 gG [ "'In] 10 38 0.97 2.2 1.0
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Amershain or Cyclotron Products Inc.) was adjusted to pH 4 g?l nlg 38 nmv
sodi um acetate. ]innunogl obulin conjugate was added and th % £8P

i ncubat ed @4 o hent tenperature. After 30 minutes, the ng $
diluted to a ?‘Fgrala anti body concentration of 0.2 ng/nL uger%lﬁgl()?(ﬁ%% pH 7.2

contai ning 7.5% human serum al bumi n (HAS) and 1nmM

di et hyl enetri am nepentaacetic acid (DTPA) (fornul ation buffer). The
constructs and controls were al so radi ol abel ed with 90Y at specific
activities ranging from10 to 19 nCi/ng protein. Yttrium|[90] chloride in
dilute TIC] (Nyconmed Arnersham or NEN Dupont) was adjusted to pH 4 using
50 MM sodi um acetate. Antibody conjugate was added and the m xture

i ncubat ed at Anfzkeminatienmpiaile d ecaffraethabtheidotainsdelet&Dec@iptryes$ proxBleor WO

02/ 060955 PCTI US02/ 02373 the m xture was di.lyted to.,a final .aptibo
concent r sHbs@Rtgly é’.oztehéﬁ%_’é“’ﬁ% iaﬁ‘g i‘%‘xﬁ%@‘_fs?’%qim Y g"‘é’ﬁnf‘%ﬁeﬁ:"_ﬁgﬁ%‘? @)fl)‘ R‘h?fﬁ?‘u serum
al bum n (HAS) Weé ggeramgxgnﬁﬁ:awle%ﬁm&mm&p@gﬁ)@mlc@nsﬁ@t ghd B et 1pG

(formulation b danple 5 Preparation of 1251 Radi ol abel ed Constructs
Const r uchal hialBliveEofipPdwus-ad 38 doapspespectivalye losharpebairasethe demsin deddied ed

ith i ti | odi f Jn the biodistributi bj ilabilit
St udi es 6E98 Gonteuaiii 2 RupERDLES tairea 1 ik ogtier Podnbunn AESles ol s
ver e 1 adiyg] AR&hd 186) NGighffienBe adS iR ek 149 S bibs@lialfyOles¥ipBshré BE

A1 i Two MO of RNa 25l b

manuf acturer’s gener ui del 1I'nes. wer e pre- incubated
W t h onetheddedBedded arardwnonutlesirabla rddi@@tive bergo dAunvipwad shaMERDpevets 0.

bt cipssepilragitRste snT B A RAdp et S et P &2 18085 | ng on
Sephadex, Gadf aﬁ#&?ﬂ % g‘fagg’ | fie8 B Wi hmk BhRurdt SffdBRairFdTd €Clo Ble0od.

Cl earance. Rates o el ed huCCA9. ACtr2 Figure 9 conpares the bl ood
cl ear ancmdima€iess 61 rdd/m€i). O ¥hauld be 261phadizeld ahat dhid aedhiction deatrew €xpoxos® t o

constr uctdl dF RersERTEDalfer APVRBUIOR dnFRiGh dxitors TG BT
Prepar edyefindie 36 chi& treatment.

As indicated above, Table 2 shows the advantages of the present invention in
providing for high tumor localization of the radionuclide. It will be appreciated that this
enhanced localization, combined with the rapid blood clearance demonstrated above, allows
for the particularly effective administration of radioactive or cytotoxic compounds to the site

of the neoplastic cells.
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in Exanples 1-5. Labeled CC49 constructs were evaluated in §|7t hgnggr mal
mce or LS174T BABL/c nu/nu tunor bearing mce. LS174T is PH

positive t ived froma hunman colon carcinoma. Tunmpg ts were
establ i she‘gmaand&]gégopagat ed in the mce by sc. injections o?ﬁﬁgb%@é washed
tissue culture cells. As shown in Fig. 9 all domain deleted constructs

| abel ed with, the various isotopes exhibited simlar clearance rates from
the blood in both tunor and nontunor bearing mce. Significantly, it should
be noted that greater than 99% of the | abel ed donain del eted constructs
were renoved fromthe bI ood 24 hour¥aldedt inocul ati on. No difference in
the cl earance rates bserved e es n sharp
contrast, Si gnpﬂ"b%ﬁ{? Yee OB ENJFY ?@%&QEE‘I %‘B‘?&lﬁ(}ﬁg ot % #em&u ned in
circul ation at # EHFer BegangiiudeeMatse Xepsarafty damed-ocaizatioidussed
extensively above, the 51 27 July 2005 WO 02/060955 PCT/US02/ 02373

pr ol ongdd adabculfat e gntebelohdpec| Peat Tdepds| Resaiencel [t heTumam i BseFetr
radi ol aijeled cqnpoundd. can |igjected; hocslizptiopgnt | dimemy o) loPeseiFagiaryd def@Rationi nany

cases, gctually|limt tlhe _ahfbgh | G6/V/amlddeR-heHEs | ae/may e
adm ni stlered. Rdpid cl garance of the radidconjugate | can dr adti cal | y feduce
this nydl a@oabcilt wuCHEhYs,™ hi s 2ExpnpB2%r gphi 602 y i{l | BI95at s t hS
advant ages™ of tHe presgnt |n/ent|on I n reducl ng undGS|rabIe S|de eftegts

and pot 9 t ST RIS O oftomg-ri—dat: t B’;y—be
adm |F1)i stnt-(:ﬁgg)llzﬂa \Ff‘/ Ilﬁnqr:?)qn ?*3% odd (‘1‘11:\ angde § 2": z‘nrmr

Local i z4tion Mirli ne antli bodv 2B8 bnd a chilneric vergion ther of C2B8] both
react wilt h2B8mar] F@DXD |ahtlngen]0 Pharmbokilnet D&S of |ser Gl cl dar adck ahd
tunor | qcalizatilon werg exafm ned| using 2138, C2B8. ACH2 and 2B8. F(ab'}) 2,

all labglegpg tH "IgG I1[n"'tnpripepr 1agey, mice. olgpidi |t umyay (GD20qgpsifi ve)
were prqpagared|in Temslre BALE/C pu/nu mge by SC. [fnj ections of IXIP6

washed tTssue—cutture-cetts— Radi-otabeted—ivebs—or—cuomstructs—were 1711 ect ed

DL SRS S, Shge o, SRR BB, S0 e

sacrifi C?{Q}v@é&dm Iﬁia?d[nﬁ% t8gGadnad Jﬁﬁéseﬂ) $9,NE85 dnfl 6.9bSudiBAIY fbRclivdpy, was

renoved rom t e ahnl I’TB. rnse ,
Additionally, peak Iocallzation of M'In-huCC49. ACy2, L5 huCC49. ACy2 and H1n-2B8

(18.5, 16.2, and 17.8 % ID/gm, respectively) was also similar, but peaked at 6 hours post

infusion for the domain deleted constructs compared to 24 hours post inoculation for the
intact 2B8. The earlier localization of domain deleted constructs (using either '''n or *°I
labeled fragments) resulted in a estimated 3 fold increase in the radiation dose to the tumor
when compared to the intact parent MAb, 2B8 (i.e. 3637 rad/mCi vs 1331 rad/mCi).

Again, it should be emphasized that the faster blood clearance and increased tumor
targeting without compromising either peak tumor localization or tunor retention time
demonstrated using domain deleted constructs represents a significant advantage for clinical

protocols using combination drug therapy.

Example 9
Synergistic Properties of Modified Antibodies
Forty athymic female mice were injected subcutaneously with 0.2 mL of 2 X 10°

LS174T cells. The TAG-72" tumors were allowed to grow to a palable size of 150 ~ 200

56



stored
nor and

wi th PBS and wei ghed. Standardi zed bl ood sanples were sinpl re{;{é\éﬁg
until analysis. Using art known techni ques, radioactivity %ﬂ‘}{"
in the bl o)fdessduantified using a gamma counter and corg§et&dodas
physi cal decay. Results represent the nean of three animals per tinme point
and are graphically presented in Fig. 10. Mre specifically, Fig. 10A
shows the bl ood clearance and tunor |ocalization rates for the intact C2B8
while Fig. 10B and |1 OC show t he same neasurenents for the | abeled F(ab')2
construct and the domain del eted version respectively. The curves show t hat
very |itmie. okt thizetiing ghe micdveoracepavited i tnfoun gobupnof e micd eashl dftieofoup 4
hours post infusion ysipg either the ... In |abeled C2B8. F(ab')2 (Fig. |0B)
or CZBSgr(’EPSr“)"@(:érF?tf‘;&igﬁa‘ﬁ’S:lOC) construct. Conversely, relatively high
| evel s of thej.ElResB8abgG remained in. the serum 24 hours post infusion
(Fig. I OA). Blood clearance rates of both the domain deleted and F(ab')2
constructs we2.&’YiheCEHONE Bialpneficantly faster than the intact 52 27 July
- 2005 WD 02/ 06())?55 PCT/ US02/ 02373 |1 gG nol ecul e. Mre particularly,

ef fective hal3--1Y VWS CAZAEHE dte&posilem t he bl ood cl earance rates were 5.7

hours for C2Bg. (ﬂ;g . for the 2B8F(ab')2 fragnent conpared to
38 hours for "?‘h]gl'l ntgéigm%é)ﬁfbg){g@ol ecule. The significantly faster bl ood
cl earance r at ®ord gartitdiflyd sk seletiet etktemiskle rviis tmaalgadt 100 engimdtin SOt he
capacity of the present invention to substantially reduce the radjation

dose del This e they dilieeddorfeSdnmeingnin BBy & semp 1 e sllsronpreiipigeiah ibotTes of
the pr esl§ bof! j)%éﬁ%i{@,g@{)%e% &%{J ﬁ){ﬂgﬂx éigy,%?g't&hf&t thfe% iﬁjg&h‘flng.r !{Iﬁ%‘r)orup 2, the

t her apeut'Fcal ctive a radi oacti vi rtself. In

this respagtwerk WjBdted RARI0I05aA HOI &f *Y-HuCd4abat,20hsiRNS CHHAVEPA Thélk®e to
presented in Fig. 10. "11n-2B8.19gG showed peak honor | ocalization 24-48

hour s poafixith¢ uadieinotope. Fily groupGh. the| mice omere dajected otith 088 mCht fhe sane

Fros. | catieror PP 955,853 AR Noblt by B B el 0
si gni fi CAM ni@PeiopBgidd. N ThH RoMES GRBNRERC (i) 86dre G eAcEAVGN EBEYDMSU, 410a t he

other constructs, C2B8.4CH-H2 showed tunor |ocalization patterns
conpar abtaacergration of 6% BHSO rexrery foumty day for znteRS of Airegsinjeptions. gThotmorsn thi s

C1TPLe BT Dtod QSR R 80 BESBBRPIGHIME 50, 00 per ol
Fig. 11 shows that the combination of etoposide along with the domain deleted
radiolabled CC49 antibody retards the growth of tumor mass more than either agent alone.
This synergistic result is particularly evident at day 25 where the tumor burden is reduced by
almost half through the use of the combination of the agents when compared to either the
mice treated with 9°Y-1mCC49.ACH2 or etoposide.

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

invention.
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whereas the domain deleted version at 6 hours was 17.1% g r%Sé, 6 hrs
only 4% of the 2B8.1gG localized in the tunmor. The hlghest g Ul 2

| ocal,i zat.ion for 2B8.1gG was at 24 hours and was 19.4% Thus, only the
nodi fied anti bodi es of the present invention exhibit the desi rous
characteristics of high tunor |ocalization conbined with relatively quick
bl ood cl earance. More generally, the intact antibodi es appear to provide

for r AT ICIATMEBRS:unor | ocal i zation (al though after a prolonged period)

but are fairly myelotoxic due to an extended blood half-life. Conversely, |
the F(ab')2 constructs exhibit relatively quick blood clearance but 1
extrenely poor tunor |ocalization. It will be appreciated these Iimtations
are surprisingly overcone by the nodified antibodi es di scl osed herein.
Exanpl e 8 Exami nation of Blood C earance Rates and Tunor Localization The
effective half-lives of the constructs and the M RD dose estimate radiation
to the bone marrow were cal culated fromthe bl ood clearance data and is
shown below in 53 27 July 2005 WD 02/ 060955 PCT/ US02/ 02373 Table 1. Tunor
| ocal i zation data of the imunoconjugates is shown in Table 2. The

reported dosgs we(ge bf ng t he
appropriate tunor %b i?ﬁ%&ﬁg{auﬁﬁeh‘ﬁ%&g%ﬂ? #@% 1?’63‘% 7) and

bl ood vxasonated@snmthm is pxms&sbébyadnmncﬂﬂspfnamyslﬁsmeedsdmbérqﬂnem ihhe art

wil | ap e.tha r d| at dose,, estimates to the bone
Mar r ow rlg c@ﬂ?ﬁf%&’eﬁc ﬁ@q{e@ Q%Fﬂ%w&?’éld’aﬂﬁ)%te per gm tissue

(% 1 D/gnm using sanpl es taken froml to 72 hours post infusion and are

reported in Table 1. Table 1 Conparison of Dose Rel ated Paranmeters for
Y2B8 (| gG and F( abhopseasgordiuz to lwimi1n whetest thd toersassastated amdigenlir nal  Ti ssue

(81 000 el oMokt i MAR:TNE S RpCERROBDSLRRCEDYOMEGE Ao REGRLFD oo

MUC 1, HPV 16, HPV E6, HPV E7, TAG-72, CEA, L6-Antigen, CD19, CD20, CD22,
CD37, HLA-DR, EGF receptor and HER2 receptor.

3. The use according to claim 2, wherein the tumor associated antigen
comprises human TAG-72 antigen and the antibody is a Cy2-domain deleted, humanized

antibody reactive with human TAG-72 antigen.

4, The use according to claim 3, wherein the Ci2-domain deleted,
humanized antibody comprises complementarity determining regions of a non-human
anti-TAG-72 antibody selected from the group consisting of: CC49 (ATCC No. HB

. 9459); CC83 (ATCC No. HB 9453); CC46 (ATCC No. HB 9458); CC92 (ATTCC No.
HB 9454); CC30 (ATCC No. HB 9457); CC11 (ATCC No. 9455); and CC15 (ATCC No.
HB 9460).

5. The use according to claim 4, wherein the Cg2~-domain deleted,
humanized antibody comprises one or more of the-complementarity determining regions

of the CC49 heavy chain variable region amino acid sequence shown in Fig. 4A, and one
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u) hrs uG-hr/uct rad/nC CC49 AG 12 In 55.7 0.25 0.6 -3.727§§4% In
10 6.5 0.27 0.61 -3.7 2B8 F(ab)2 In 10 12.9 0.31 0.71 -3.1</7B¥ P In 10
38 0..97 2.2 1.0 54 27 July 2005 WD 02/060955 PCTI US02/ 02373 An.

exam nation of Table |I reaffirns that the domain del eted constructs provide
for substantially shorter half-lives and for correspondingly | ower doses
of radiation to the marrow. Mre specifically, Table 1. shows that the
F(ab')2 C2B8 construct and the intact 1gG had half-lives of 12.9 hours and
38 hours respectively. In sharp contrast the donain del eted CC49 construct
only had a half-life of 6.5 hours at the sane dose (i.e. nore than 5 tines
less that the intact 1gG. Significantly, this short half life |leads to
substantially | ess exposure of the.blood and red marrow to undesirable .
radi oactive energy. Areview of the MRD |levels (essentially radioactive
energy delivered to the marrow) shows that the intact C2B8 |1gG gave a dose

(i . o "2 Somibeg bETRE ebmglonR @ty Gormtihe Sl e ns e i BegHOSRBE TRt thi s
reduct i @dpiomaribraoid g@g@@,@grsﬁ)wﬂ\jnlmg_lﬁad to considerably | ess nyelotoxicity,
acritical factor in developing therapeutic reginmens for cancer treatnent.

As indicated above, Table 2 shows the advantages of the present invention

in providing for i : ] LQN.0f th dionucl i de will be
appreci at ed tg hat ?ﬂ% gpe ZEeclrtlE aﬁ%tg%@ééﬁy%g{%moﬁf a&@%ﬁncé)alp\ﬁs?%tg? Eg 4 api d bl ood
cl ear anheavgehminsiatiable dedb®¥@inoalcldysguenke bf thBGepar éHaﬁi&bcﬂfrﬂeﬁti&é Elesid ve

adm nistration of radioactive or cytotoxic conpounds to the site of the
neopl asth Hecth and tae;C649 Jight chapgepriabio remipn smomscpbserwege of g dht Tapl e 2

Conpar agjiae pbi9sigik HoRh inFigSsA! 9G and F(ab) 2] to huCCA9ACH2

7. The use according to claim 1, wherein the heavy chain polypeptide further

comprises an amino acid spacer that replaces the deleted Cy2-domain.

8. The use according to claim 7, wherein the spacer is 5 to 20 amino acids in

length.

9. The use according to claim 8, wherein the spacer has the amino acid
sequence —IGKTISKKAK-.

10.  The use according to claim 1, wherein the Cy2-domain deleted antibody is

conjugated to a cytotoxic agent.

11.  The use according to claim 10, wherein the cytotoxic agent comprises a

radioisotope.
12.  The use according to claim 11, wherein the radioisotope is selected from

- 90+, 1257 1317 1237 1
the group consisting of *°Y, I, 3 18 Wy, 195k, 1538m, $7Cu, 7Ga, %°Ho, "Ly,

186 e and "¥*Re,
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I n Tunor Bearing Nude Mbuse Xenografts (Tunor Localizati on) %ﬁ %Bg Label
Dose Peak Tunor Residence Tunor Dose Factor |Injected Local 54t i me

Dose .Factor -1 GRatio (ug) 4D muC-hr/uC rad/nci CC49 ACH2 | 2 16. 2%
0.92 3095 2.3 CC49 ACH2 In 5 17.8% 1.15 3637 2.7 2B8 F(ab)2 In 10 5.5%
0.65 618 -2.1 2B8 |1 GIn 10 .18.5%0.95 1331 1.0 As shown in Table 2,

""1n-2B8; "'In-huCC49. ACH2 and ' 2251- huCC49. ACH2 showed sim | ar tunor
residence tinmes (0.95, 1.15 and 0.92 uG -hr/uC respectively).
Addi tionally, peak localization of 1" 1n-huCC49. ACt. 12, "'Il-huCCOAQL2 and

"'1'n-2138 (18.5, 16.2, and 17.8 % 1D/ gm respectively) was also simlar,
but peaked at 6 hours post infusion for the domain del eted constructs
conpared-to 24 hours post inoculation for the intact 2B8. The earlier

| ocal i zati-on of domain deleted constructs (using either 111in or 1251

| abel ed fragnents) resulted in a estimated 3 fold increase in the radiation
dose to the tunor when conpared to the intact parent MAb, 2B8 (i.e. 3637
rad/nC vs .1.331 rad/nCi). Again, it should be enphasized that the faster
bl ood cl eara angd, . uimr rom sing either
peak tunor Icr:l?gl [ gm;cldgga%?§dmu%%r re Ieiﬁt%%ﬁetl éﬂ%}f'&h ?ra ed using domain
del eted constructs represents a significant advant age for clinical

protocols using c i nation,drug.therap nple 9 .Synergistic Propertles
of Modified Afti bodicdse aesopdin Eorﬁ}?w'c{ é‘#&?ﬁ‘éﬂﬁi@&&%@%%ﬁ@é@

subcut anegay #eYer¥hy orQishndTbe é}ftotgx&(dﬁ%@ cylt('?:tb ég%&g%é 510%% Ig‘@f E&Z Oggrm{/\z

were al | owed to grow to a pal abl e size
02/ 06095BPETIogRRHY 0ctBEdigands, it cxttblosicthictegichlacsyonse medifieseparated in to
four groups of 10 mice each. The four groups were treated as follows: 1.

Et oposi de al one
15.  The use according to claim 14, wherein the cytotoxic agent is selected

from the group consisting of cytostatic agents, alkylating agents, antimetabolites, anti-
proliferative agents, tubulin binding agents, hormones and hormone antagonists,
anthracycline drugs, vinca drugs, mitomycins, bleomycins, cytotoxic nucleosides,
pteridine drugs, diynenes, enediynes, podophyllotoxins, toxic enzymes, radiosensitizing

drugs, methotrexate, adriamycin, cytotoxic lymphokines, and cytotoxic cytokines.

16.  The use according to claim 15, wherein the cytotoxic agent is selected
from the group consisting of mechlorethamine, {riethylenephosphoramide,
cyclophosphamide, ifosfainide, chlorambucil, busulfan, melphalan, triaziquone,
nitrosourea compounds, adriamycin, carminomycin, daunorubicin (daunomycin),
doxorubicin, aminopterin, methotrexate, methopterin, mithramycin, streptonigrin,
dichloromethotrexate, mitomycin C, actinomycin—D, porfiromycin, 5-fluorouracil,
floxuridine, ftorafur, 6-mercaptopurine, cytarabine, cytosine arabinoside,
podophyllotoxin, etoposide, etOposidc phosphate, melphalan, vinblastine, vincristine,
leurosidine, vindesine, leurosine, taxol, taxane, cytochalasin B, gramicidin D, ethidium
bromide, emetine, tenoposide, colchicin, dihydroxy anthracin dione, mitoxantrone,
procaine, tetracaine, lidocaine, propranolol, puromycin, ricin subunit A, abrin, diptheria

toxin, botulinum, cyanginosins, saxitoxin, shigatoxin, tetanus, tetrodotoxin,
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2. 90Y- huCC49. ACu2 al one. 3.90Y-huCC49. AC.r2 + etoposide 4?1 qglzk}ggt
control (PBS/DVBO More particularly, a stock solution of e 568 i

made, at- 100 rag/m - in DMSO. This was then diluted to 6.88 ng/nL in PBS.
In group 1 the mce were injected with 1.72 ng of etoposide, repeated
every fourth day, for a total of three injections. In group 2, the mce
were injected with 0.05 of nC of 90Y-huCC49. (err)CH2 using a CHx- DTPA
chelator to affix the radioisotope. In group 3, the mce were injected
with 0.05 nC of the sane radiolabeled nodified antibody and 1.72 ng of

et oposide followed by two later injections of 1.72 ng of etoposide. The
control group mce (4) were injected with PBS/DVMSO at a concentration of
6. 9% DMSO every fourth day for a total. of three injections. The tunors
were neasured two or three tinmes per week and graphically illustrated Fig.
11. Fig. 11 shows that the conbination of etoposide along with the domain
del et ed cl}f ol abl ed 9 antlbod retards.the growth of tunbr mass nore

t han ei ﬂ’l‘ého GBI VEIROZLRTUCosty ﬁisgpgqgeﬁt‘qse%‘iﬁqogeqssaxﬂﬁﬁ??gﬁ?ﬁarl y evident
at day 23dMB&HsCarbMGtabd RIbIRYY, dARhbAnicALY oI hofiflifs, L Nr Ough the use
of the conmbrnation of the agénts when ¢éo ared to either t mce treated
w th 90Y- huCC49. ACH2 or etop05|de Those skilled in the art vm Il further

iate t t t nbodi ed th i fi
For e it hout "depARt FHGRFTGiAE HEm: 1y PO IRB 0o ¢ HBHRBE ¢ her eof 1
that thanhgsBaed ftbctbdront MeigfpRbndifimgRir paRRisohd) WoRokPprodisisbases only

exenpl ary “enbodi ments thereof, it is to be under 5t 00 t at ot her

vari at i mmr%e&wmetévléﬂlbaw@efmgmf%tmtnstcn@ee,wd@mtmigluﬂheurptd@sent

i nvention. Accordingly, the present inventionis not limted to the

particul ar enbodi nents that have been described in detail herein. Rather,

reference sh@ul dTheussadeortdgtib eladppanaerei QidProdtgiinsileéatd fi6mahe t he scope

and content of .the invention. 57 27 July 2005 WHAT IS CLAIMED IS: 1. Use

of a mgfoaaﬁanwt@g|Oépbespamer%a@wn&awdmgﬁd@l@b@mmtewmms PEPdENgtDr

assoct btk AR, bRHudsS pepiRe ESTARIRY prOHATRS, §:Blelahn S RnlBET: S8BT ©SS e
optionally substituted phenoxyacetamide-containing prodrugs, optionally substituted

phenylacetamide-containing prodrugs, 5-fluorocytosinem, and 5-fluorouridine prodrugs

that can be converted to a cytotoxic free drug.

19.  The use according to claim 1, wherein the cancer is selected from the

group consisting of prostate, colon, skin, breast, ovarian, lung, and pancreatic cancer.

20.  The use according to claim 1, wherein the cancer is selected from the
group consisting of Kaposi's sarcoma, capillary hemangioblastomas, meningiomas,
cerebral metastases, and other central nervous system neoplasms, melanoma,
gastrointestinal sarcoma, renal sarcoma, rhabdomyosarcoma, glioblastoma,
leiomyosarcoma, retinoblastoma, papillary cystadenocarcinoma of the ovary, Wilm's
tumor, small cell lung carcinoma, leukemias, including acute Iymphocytic leukemia-1.3
(Burkitt's type leukemia), chronic lymphocytic leukemia, and monocytic cell leukemias,
B-cell lymphomas, including Hodgkins lymphoma, non-Hodgkin’s lymphomas (NHL),
including low grade/ follicular NHL, cell lymphoma (FCC), manile cell lymphoma
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t he manufacture of a nedi canent for the treatnent of cancer 229 F?Pg
patient. 2. The use according to claim1l, wherein the tunor U¥ P8R ed
antigen i's selected fromthe group consisting of CD2, CD3, CD5, CD6, CDv,
MAGE- 1, MAGE-3, MJC-1, HPV 16, HPV E6, HPV E7, TAG 72, CEA, L6-Antigen,
CD19, CD20, CD22, CD37, HLA-DR, EGF receptor and HER2 receptor. 3. The use
according to claim2, wherein the tunor associ ated antigen conprises human
TAG 72 antigen and the antibody is a CH2-donain del eted, humani zed

anti body reactive with human TAG 72 antigen. 4. The use according to claim
3, wherein the CH2-domain del eted, humanized anti body conpri ses
conplenentarity determ ning regions of a non-human anti-TAG 72 anti body
sel ected fromthe group consisting of: CC49 (ATCC No. HB 9459); CC83 (ATCC
No. HB 9453); CC46 (ATCC No. HB 9458); CC92 (ATTCC No. HB 9454); CC30
(ATCC No. HB 9457); ML (ATCC No. 9455); and CCl5 (ATCC No. BB 9460). 5.
The use r&li 1to claim4, wherein the CH2-domain deleted, humanized
ant i bodm ‘iﬂg‘g‘é aggreeel lymphoma Dk, swall lumehocxts (SLINEL, memmeadaeegi ons
of the GEAR iq i i: i -AC| Q¥ n Fig.
4A, and one/ %g%\gar\l ul y’q%%%b(ﬁgdf %Trr%crggh%?%?ﬂpéﬂ%c}gg eré%ﬁftgg@lﬂ?@aﬁgt ernm ni ng

r egi ons high grade 19®pB0blag vt Ndhahigh geade atmiall nonetpaved celi NHLaandndkeyjuence shown
in Fig. 5A The e accordi to.claimd4, wherein the antibody conprises
the CCA§™oHE ’ca}?éiiq&awﬁ?ﬁ é%ﬁq%‘ﬁ’@ﬁ?lﬁﬁ' aci d sequence of the heavy

chai n pol ypeptide shown in Fig. 4A and the CC49 |light chain variable

regi on am no _acid sequence of the light chain polypeptide shown in Fig.

5A. 7. The ugb acdbe dsanscouling tgichaim, I, wheredt thetmmslitrazany ischaihe trpatmepept | de
furth | i i.d t | th d
G- dong! GG 3 A uB A 3l SRACR gt e debBPRRF ST CABERBH RS 5 1o 20

am no agiadsibout 20bemghh. 9. The use according to claim8, wherein the spacer
has the am no acid

22, The use according to claim 21, wherein the myelosuppressed patient has
an ANC of less than about 1000/mm°,

23.  The use according to claim 22, wherein the myelosuppressed patient has
an ANC of less than about 500/mm®,

24.  The use according to claim 1, wherein the medicament is for the treatment
of cancer in a myelosuppressed patient with a platelet count of less than about

150,000/mm?.

25.  The use according to claim 24, wherein the myelosuppressed patient has a
platelet count of less than about 75,000/mm>.

26.  The use according to claim 25, wherein the myelosuppressed patient has a

platelet count of less than about 50,000/mm>.
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sequence -| GKTlI SKKAK-. 10. The use according to claim1, wh éﬁ n Q
CH2- domai n del eted antibody is conjugated to a cytotoxic ag gy The
use according to claim 10, wherein the cytotoxic agent conprises a
radi oi sotope. 12. The use according to claim11l, wherein the radioisotope
is selected from the group consisting of 90Y, 1251, 1311 1231, 1 u 105Rh
15Sm 67Cu, 67Ga, 166Ho, 177Lu, 186Re and 188Re. 59 27 July 2005 13. The
use according to claim 12, wherein the radioisotope is 90Y. 14. The use
according to claim 10, wherein the cytotoxic agent is selected fromthe
group consi sting of cytotoxic drugs, cytotoxic prodrugs, biotoxins,
cytotoxic immunologically active |igands, and cytotoxic biol ogical
response nodifiers. .15. The use according to claim 14, wherein the
cytotoxic agent is selected fromthe group consisting of cytostatic
agents, alkylating agents, antinetabolites, anti- proliferative agents,
tubulin binding agents, hornones_and hornDne anta oni sts, anthracycline
drugs, Vi nca2dr ugdheise aepEding o damcey pihgesin the prgsRefl @aliqn bas a

ptefid'ﬁﬁnQEHﬂﬁnt &Q%Hﬁ?ﬂmﬁﬂﬁﬁbdﬂ&ﬁ? podophyllotOX|ns t oxi ¢ enzynes,

radi osensiti zing ru S otrexate, adrianycin, cytotoxic |ynphokines,
and cytotoxic cytokines. 16. The use according to claim 15, wherein the

cytotoxic ag selected,. fro consj,sti ng_.of nechl or et hanm ne,
triethyl enepﬁgsphif ha seieeoording ol 'agpwﬂﬁea'g the; pesligagpgny SrthehPIRRRASSC |,
busul T agy 5% bR BhéHothbrh@ic3YORGnd 1erftarf8ﬁﬁ‘é{1 gmpw%maﬁmewm n,

carm nonyci n, daunorubicin (daunomyci n) doxor ubi cin, am nopterin

met hot r extéhody andthe@pleastiome chemdthemapeitia agsmtrmqm onadgministered in any order or
dlchloronethotﬁexate m tonmycin C, actinonycin-D, porfironycin,

5-f | uor SYWHEEE floxuridine, ftorafur, 6-mnercaptopurine, cytarabine,

cyt osi ne arab|n05|de, podophyl | ot oxi n, et oposi de, etoposi de phosphat e,

mel phal an, vinblastine, vincristine, |eurosidine, vindesine, |eurosine,
t axol , taxané cyﬁb@ﬁ@ﬁ apsPding togiaamn%s wherein thechemptarapoitismzeRt, enet i ne,

£ eNoPOS Gl pride afi Uit Reto S KhOAY oRIDLoAG e A g TWAGNUARE LANE 2

single vinca alkaloid, procarbazine, methotrexate, prednisone, etoposide, 2-
chlorodeoxyadenosine (2-CDA), 2'-deoxycoformycin, fludarabine, cytosine arabinoside,
cisplatin, and ifosfamide, bleomycin, nitrogen mustard, and a chemotherapeutic

combination of agents.

30.  The use according to claim 29, wherein the chemotherapeutic agent is an
alkylating agent selected from chlorambucil or cyclophosphamide, or is a vinca alkaloid

selected from vincristine or vinblasting,

31.  The use according to claim 29, wherein the chemotherapeutic combination
of agents comprises is selected from the group consisting of MOPP (mechlethamine
(nitrogen mustard), vincristine (Oncovin), procarbazine and - prednisone), ABVD
(adriamycin, bleomycin, vinblastine and dacarbazine), ChIVPP (chlorambucil, vinblastine,
procarbazine and prednisone), CABS (lomustine, doxorubicin, bleomycin and
streptozotocin), MOPP plus ABVD, MOPP plus ABV (doxorubicin, bleomycin and
vinblastine), BCVPP (carmustine, cyclophosphamide, vinblastine, procarbazine and



procai ne, tetracai ne, |idocaine, propranolol, puromycin, ri 979 F}%g' t A
abrin, diptheria toxin, botulinum cyanginosins, saxitoxin? sHY Xin,
tetanus, tetrodotoxin, 60 27 July 2005 trichothecene, verrucol ogen,
corticosteroids, progestins, estrogens, antiestrogens, androgens, aronatase
i nhi bitors, calicheam cin, esperam cins, and dynemicins. 17. The use
according to claim15, wherein said hornone or hornone antagonist is
selected fromthe group consisting of predni sone, hydroxyprogesterone,

medr opr ogest erone, diethylstilbestrol, tanoxifen, testosterone, and

am nogl uthetim de. 18. The use according to claim 14, wherein said prodrug
is selected fromthe group consisting of phosphate-containing prodrugs,

t hi ophosphat e- cont ai ni ng .prodrugs, sulfate containing prodrugs, peptide
cont ai ni ng prodrugs, (3-1lactamcontaining prodrugs, optionally substituted
phenoxyacet am de- cont ai ni ng prodrugs, optionally substituted

phenyl acet am de)-cont ai ni ng prodrugs, 5-fluorocytosinem and 5-fluorouridine
pr odr ug?redgﬁaf‘e C%V%e("l‘é‘?ﬁ%@mhé’&l% vanisting @Rl corpdrasoneg)s (GHOP9(CYReandgse
accor di (GH ' e c LS sel r L OMP
consi st iiaﬁ)é&g?&%@o?t %{togﬁ ?glg igﬁl}&gﬁlﬁ?@bﬁfepgﬁt@b gﬁa%gné IaﬁglgIg ljagar%%%xcr eatic
cancer . CABBOPhe(QHEP apwor dicegrbhzine | aindn Hleompanei m-BACOERN(HOPS phel ect ed

fromthe group copsisti.n f. Kaposi.' s, sar.c i1l ary hemangi obl ast omas,
meni ngi SRSTEREy BEpycin g leudivering, RroMat QR ardaiingo meteerety
neopl as@sxoriEkL@ANO Nt 85tdngal r e ,

X0 NOFRIophSdphhheNt &hdshR! 58" ¢QIBvorln gatmll.snz%rﬁfgg@g rrl\éI’OPgépi ary

rhabdor%osarcona),amgl i obl'astona, .1elonyosarcoma, r
cyst ade RsdMAEEAGaBOM (rhednispae,ydoxwiubidis, dyclephgsphareidé, eteiosideyecydarabingi noma,

| eukeni i ncl udi ng..acut e, | vtic | eukepia-L itt's t
| cukem Qomeff HRGRD e YR ab e o BAT L T GrittEkebli s,
B-cel | Hyxapiitsios , cycldphsighdigidélo ditekiBnd, Y R0 Mse NRBAHIRABK IBlechnylcuPa MBS

(NHL), including | owmgr_ade/ follicular NHL, cell |ynphoma (FCC), mantle
cell | ylﬁ’lﬁ‘?}f?&ﬂ?slﬂﬁf’ﬂ ifgrimde,( methotrexite famdeetloamay@{cémwﬂ y(msthotrgag, DLCL)

smal | | t] ] : i [ fqllicular, NHL

it er PR bbbk (oo A TN AP Corath 8icont e ot BraPbtic and
cisplatin), ESHAP (etoposide, methylpredisolone, HD cytarabine, cisplatin), CEPP(B)
(cyclophosphamide, etoposide, procarbazine, prednisone and bleomycin), and CAMP

(lomustine, mitoxantrone, cytarabine and prednisone).

32.  Use of a Cy2-domain deleted antibody that binds specifically to a tumor
associated antigen and at least one chemotherapeutic agent, for the preparation of a
medicament for the treatment of a neoplastic disorder, wherein the medicament is of a
form such that the Cy2-domain deleted antibody and the at least one chemotherapeutic

agent may be administered in any order or concurrently.

33.  The use according to claim 32, wherein the tamor associated antigen is
selected from the group consisting of CD2, CD3, CD5, CD6, CD7, MAGE-1, MAGE-3,
MUC-1, HPV 16, HPV E6, HPV E7, TAG-72, CEA, L6-Antigen, CD19, CD20, CD22,
CD37, HLA-DR, EGF receptor and HER2 receptor.
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hi gh grade | ynphobl astic NHL, high grade small non-cl eaved 5; NHL, and

bul ky disease NHL, and Wl denst rom s Macrogl obul i nem a. 21¢ #HWQQ%

accor.ding to claim1, wherein the nedicanent is for the treatnent of

cancer in a nyel osuppressed patient with an absol ute neutrophil count (ANC)

of less than about 2000/ 8. 22. The use according to claim?2l1, wherein

the nyel osuppressed patient has an ANC of | ess than about 1000/ m8B. 23.

The use according to claim 22, wherein the nyel osuppressed patient has an

ANC of |ess than about 500/ mB. 24. The use according to claim1, wherein

the medi canent is for the treatnent of cancer in a nyel osuppressed pati ent
with a platelet count of |ess than about 150,000/ mB. 25. The use
according to claim?24, wherein.the nyel osuppressed patient has a platelet |
count of |ess than about 75,000/ mB. 26. The use according to claim 25,
wherein the nyel osuppressed patient has a platelet count of |ess than
about 50, 000/ gz 27 Ju 2005 . 27. The use according to claim 26,
wherein the nyel odHpPFeACSE ‘ifa‘[ol%’@l Fawhegein thefpmog pssepig aBFng’Ibss t han
about 1@0&9%&‘%&8&“ Ad_ e aﬂﬁgerﬁeﬁﬁ%gérﬂﬁ)()ﬁ? is% @l dmaithielegl 1%3&“ cament
further conprises | east ©ne chenot herapeutic agent an |s o form
“such thanﬂbddefrmvelmthlhunmﬁl'léﬂt@d2 aatipgrbody and the at | east one

chenot herapeuti c agent nay be adm nistered in any order or concurrently.
29. The use according to claim 28, wherein the chenotherapeutic agent
conpri ses an3596ml“héﬁé@&b@ﬁﬂg@@téﬁ%@%&ﬂuﬁﬁ@@héldbﬁﬁupcﬁel@teé' ngl e

al kyl ating agent, a_ single vinca alkaloid, procarbazine, nethotrexate,

pr edni sbﬁ@amé%(b@@@PdﬁeCOIEPmWB sowlsoentitiondyemmanin ra@ia)s, of 2 nogeomyanof or myci n,
fl udara arabin Sld cisplatin, f bl eonyci n,
i ogo R A SRRy BRI PRRE B scfiiBn a4 AT e e

9459); CC83 (ATCC No. HB 9453); CC46 (ATCC No. HB 9458); CC92 (ATTCC No.

HB 9454); CC30 (ATCC No. HB 9457) CC11 (ATCC No. 9455); and CC15 (ATCC No.

HB 9460).

36.  The use according to claim 34, wherein the Cyz2-domain deleted,
humanized antibody comprises one or more of the complementarity determining regions
of the CC49 heavy chain variable region amino acid sequence shown in Fig. 4A, and one
or more of the complementarity determining regions of the CC49 light chain variable

region amino acid sequence shown in Fig. 5A.

37.  The use according to claim 35, wherein the antibody comprises the CC49
heavy chain variable region amino acid sequence of the heavy chain polypeptide shown
in Fig. 4A, and the CC49 light chain variable rc'gion amino acid sequence of the light
chain polypeptide shown in Fig. 5A.

38.  The use according to claim 32, wherein the heavy chain polypeptide

further comprises an amino acid spacer that replaces the deleted Cy2-domain.
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30. The use according to claim?29, wherein the chenntherapeu%ic agenpt is an
al kyl ati ng agent selected from chl oranbucil or cyclophospha@idéwzgﬁsis a
vinca al kaloid selected fromvincristine or vinblastin8. 31. The use
according to claim?29, wherein the chenot herapeutic conbination of agents
conprises is selected fromthe group consisting of MOPP (nechl et ham ne
(nitrogen nustard), vincristine (Oncovin), procarbazine and predni sone),
ABVD (adrianycin, ‘bl eomycin, vinblastine and dacarbazi ne), Chl VPP

(chl oranbucil, vinblastine, procarbazine and prednisone), CABS (| onustine,
doxor ubi ci n, bl eonycin and streptozotocin), MOPP plus ABVD, MOPP plus ABV
(doxorubi cin, bleomycin and vinblastine), BCVPP (carnustine,

cycl ophospham de, vinbl astine, procarbazine and x 63 27 July 2005 .
pr edni sone), CVP (cycl ophospham de, vincristine and predni sone), CHOP (CV

‘and doxorubicin), C MPP (cycl ophospham de, vincristine, prednisone and

procar bazi ne), CAP-BOP (CHOP pl us procarbazine and_ bl eonycin), .m BACOD
(CHOP plus et hotlhg st accoplmgiadaim 38 arbersin.the spacsy is P f/erds

(predni spRgeiyret hot rexat e,  doxor ubi cin, cycl ophospham de, etoposide and

| eucovorin plus standard MOPP), ProMACE- Cyt aBOM ( pr edni sone, doxor ubi cin,
cycl ophospham de, etoposide, cytarabine, bleomycin, vincristine,

nmet hot r exat e and lls]lejcovori n apdll\/égsglg gme%hot rexate, doxorupicin,

cycl ophosphariide, TOF H8§ Fecprding torlaim oy yherep the spacshaas the agiipdc and

| eucovorgkdiencd MAR-THEKKI Aosf am de,; nethotrexate and etoposide), MM

(nmethyl -gag, ifosfam de, nethotrexate and etoposi de), DHAP (dexanet hasone,
hi gh dose cytarabine and cisplatin), ESHAP (etoposide, nethyl predisolone,

HD cytarabin cisplatin PP( B). cycl ophos  de. et.opqgsi de,
pr ocar bazi ne?ﬂ'pr eiﬁ? %enae“)cglﬁlglE%ﬁo&%a(zn%ﬁerﬁ'ﬂggﬁgmoma%ﬁ%lf’[i%ﬁé“,m cdy
m toxanﬁgmgaféﬂ&@aagadoﬂﬁi@@nﬂredni sone). 32. Use of a CH2-donmain del eted

anti body that binds specifically to a tunor associated antigen and at
| east one chenot herapeutic agent, for the preparation of a nedicanent for

for m cuh that- « nePCED: amite BsPabo ahteRLE, SuhRurar ot 8.0 ©

chenot headipiestbpec agent may be administered in any order or concurrently.

43.  The use according to claim 42, wherein the radioisotope is selected from
the group COHSiSﬁHg of 90Y, 1251—’ 1311, 1231’ l“In, IOSR.h, 153Sm’ 67Cu, 67Ga, IGGHO, 1771,11,

1¥6Re and '**Re.
44.  The use acéording to claim 43, wherein the radioisotope is Y.

45.  The use according to claim 41, wherein the cytotoxic agent is selected
from the group consisting of cytotoxic drugs, cytotoxic prodrugs, biotoxins, cytotoxic

immunologically active ligands, and cytotoxic biological response modifiers.

46.  The use according to claim 45, wherein the cytotoxic agent is selected
from the group consisting of cytostatic agents, alkylating agents, antimetabolites, anti-
proliferative agents, tubulin binding agents, hormones and hormone antagonists,

anthracycline drugs, vinca drugs, mitomycins, bleomycins, cytotoxic nucleosides,
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33. The use according to claim 32, wherein the tunor assockg%ed %@iigen i's
sel ected fromthe group consisting of CD2, CD3, CD5, CD6, 9“ 51,
MAGE-3, - MUC-1, HPV 16, HPV E6, HPV E7, TAG 72, CEA, L6-Antigen, CD19,
CD20, CD22, (CD37, HLA-DR, EGF receptor and HER2 receptor. 64 27 July 2005
34. The use according to claim33 wherein the tunor associ ated antigen
conpri ses human TAG 72 antigen and the anti body is a CH2-donai n del eted,
humani zed antibody reactive with human TAG 72 antigen. 35. The use
according to claim 34, wherein the CH2-domai n del eted, hunmani zed anti body
conprises conplenmentarity determ ning regions of a non-human anti-TAG 72
anti body selected fromthe group consisting of. CC49 (ATCC No. HB 9459);
CC83 (ATCC No. HB 9453); CC46 (ATCC No. HB 9458); CC92 (ATTCC No. HB
9454); CC30 (ATCC No. BB 9457); CCl1 (ATCC No. 9455); and CCl5 (ATCC No.
HB 9460). 36. -The use according to claim 34, wherein the CH2-domain

del et ed, umani zed. ant i body. conprises_one.or npre of the.complenmentarity
det er ni ﬁ“ﬁ@l S disngpes, FEisRat PROCRAYISHI: (K IBYmes SHiGRNSHTRE aci d
sequenc )insRoMBthbRieXztd adfidmydn i Iﬂpﬂ&n f arity

determ ning regions %f theycﬁggﬁpﬁgﬁ?h% ainfﬁa?%gﬁT%&ﬂgggﬁgﬁkinino acid
sequence shown in Fig. 5A 37. The use according to claim 35, wherein the

anti body co i se . heayy chain varjabl e region amnmno gcid
sequence of Wfqze_ h?&%@g%?%gﬁ‘gd%%%%ﬁ‘@&hsﬁ oYt lgflgeﬁ‘_ﬁiss Efﬁte he CC49
light cli@inthe @fdupdonsis@g shméukldiethaning, GRAMEAREhGphbMAMIdd, ght  chain

pol ypepti de shown in Fi ? SA. 38. The use according to claim 32, wherein
t he” hea¢yclephosphaside,dkstamide, chigrambicile byl fen enelphalamitrizziauong, spacer t hat

repl aces; - . L .39 T se according to
e e L S R
doxorubicin, aminopterin, methotrexate, methopterin, mithramycin, streptonigrin,

dichloromethotrexate, mitomycin C, actinomycin-D, porfiromyein, 5-fluorouracil,
floxuridine, ftorafur, 6-mercaptopurine, cytarabine, cytosine arabinoside,
podophyllotoxin, etoposide, etoposide phosphate, melphalan, vinblastine, vincristine,
leurosidine, vindesine, leurosine, taxol, taxane, cytochalasin B, gramicidin D, ethidium
bromide, emetine, tenoposide, colchicin, dihydroxy anthracin dione, mitoxantrone,
procaine, tetracaine, lidocaine, propranolol, puromycin, ricin subunit A, abrin, diptheria
toxin, botulinum, cyanginosins, saxitoxin, shigatoxin, tetanus, tetrodotoxin,
trichothecene, verrucologen, corticosteroids, progestins, estrogens, antiestrogens,

androgens, aromatase inhibitors, calicheamicin, esperamicins, and dynemicins.

48.  The use according to claim 46, wherein said hormone or hormone
antagonist is selected from the group consisting of prednisone, hydroxyprogesterone,

medroprogesterone, diethylstilbestrol, tamoxifen, testosterone, and aminogluthetimide.

49.  The use according to claim 45, wherein said prodrug is selected from the
group consisting of phosphate-containing prodrugs, thiophosphate-containing prodrugs,
sulfate containing prodrugs, peptide containing prodrugs, B-lactam-containing prodrugs,
optionally substituted phenoxyacetamide-(_:ontainjng prodrugs, optionally substituted
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40. The use according to claim 39, wherein the spacer has the amng_acid
sequence -1 GKTI SKKAK-. 41. The use according to claim 32, m329€Wﬁ08ﬁe
CH2-.dormai n del eted antibody is conjugated to a cytotoxic agent. 42. The
use according to claim4l, wherein the cytotoxic agent conprises a
radi oi sotope. 43. The use according to claim42, wherein the radioisotope
is selected from the group consisting of 90Y, 1251, 1311, 1231 uim
105153Sm 67Cu67Ga 166Ho 177Lu th, 186Re and |88Re. 44. The use according
to claim43, wherein the radioisotope is 90Y 45. The use according to claim
41, wherein the cytotoxic agent is selected fromthe group consisting of
cytotoxic drugs, cytotoxic prodrugs, biotoxins, cytotoxic imrunologically
active ligands, and cytotoxic biological response nodifiers. 46. The use
according to claim45, wherein the cytotoxic agent is selected fromthe
group consisting of cytostatic agents, alkylating agents, antinetabolites,
anti- proliferatiyvye agents, tubulin_binding agents, hornpnes and hornone
ant agonPEewylacetamide-genainmgpredrugs S-Huorecytesinggs anddilippeuridine prodegyci ns,
CytOtOxhﬁa@MFbéaﬁh@ﬁéiK@ﬁﬁ%ﬁo£wkﬂx > pteridine drugs, diynenes,

enedi ynes, podophyllotoxins, toxic enzynes, radiosensitizing drugs,

nmet hotrexate, adrianycin, cytotoxic |ynphokines, and cytotoxic cytokines.

47. The use cording to claim46,. erein.the cytotoxj.c ent .is selected
fromthe gr o§_§' coﬁl_éllegf‘? W@?W&@&%‘&V\&’ el CW%/@?WI%%%(}%%W i de,

cycl ophaerld@igfup dohSisti B GRost418! QIGHTRKG! breadd Ul PungTBh® PR c .
triaziquone, Tnifrosourea conpounds, adrianycin, carmhonycin, daunorubicin
(daunonp#icsy.,  doxorubi cin, am nopterin, methotrexate, nethopterin,

m t hramycin, streptonigrin, dichloronmethotrexate, mtonycin C,
actinonycin-D, porfironycin, 5-fluorouracil, floxuridine, ftorafur,

6- mer capt opusine, Thy usd RBbidthg 6138 305 wheRh heSi6|Rastic IRPMINS tddced N,

et oposi de, etoposide phosphate, nelphalan, vinblastine, vincristine,

| eur osi BPmethe gravpeonsigting of kaposiisesarqomeorapilax dpmangighlogompasi n B,

grami ci gf-eﬂjnrg)lon%sme(iiéﬁfgf metastases, and other central nervous system neoplasms,

melanoma, gastrointestinal sarcoma, renal sarcoma, rhabdomyosarcoma, glioblastoma,
leiomyosarcoma, retinoblastoma, papillary cystadenocarcinoma of the ovary, Wilm's
tumor, small cell lung carcinoma, leukemias, including acute lymphocytic leukemia-L3
(Burkitt's type leukemia), chronic lymphocytic leukemia, and monocytic cell leukemias,
B-cell lymphomas, including Hodgkins lymphoma, non-Hodgkin’s lymphomas (NHL),
including low grade/ follicular NHL, cell lymphoma (FCC), mantle cell lymphoma
(MCL), diffuse large cell Iymphoma (DLCL), small lymphocytic (SL) NHL, intermediate
grade/ follicular NHL, intermediate grade diffuse NHL, high grade immunoblastic NHL,
high grade lymphoblastic NHL, high grade small non-cleaved cell NHL, and bulky
disease NHL, and Waldenstrom’s Macroglobulinemia.

52.  The use according to claim 32, wherein the chemotherapeutic agent
comprises an agent selected from the group consisting of a single alkylating agent, a
single vinca alkaloid, procarbazine, methotrexate, prednisone, etoposide, 2-

chlorodeoxyadenosine (2-CDA), 2'-deoxycoformycin, fludarabine, cytosine arabinoside,
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E

brom de, enetine, tenoposide, colchicin, dihydroxy anthracin gi 0
27 Jubdahi n,

m t oxantrone, procaine, tetracaine, |idocaine, propranol ol
ricin subunit A abrin, diptheria toxin, botulinum cyanginosins,
saxitoxin, shigatoxin, tetanus, tetrodotoxin, .trichothecene,

‘verrucol ogen, corticosteroids, progestins, estrogens, antiestrogens,

androgens, aromatase inhibitors, calicheam cin, esperamcins, and

dynem cins. 48. The use according to claim46, wherein said hornone or
hormone antagonist is selected fromthe group consisting of prednisone,
hydr oxypr ogest erone, nedroprogesterone, diethylstilbestrol, tanoxifen,
testosterone, and am nogl ut hetimde. 49. The use according to claim45,
wherein said prodrug is selected fromthe group consisting of

phosphat e- cont ai ni ng prodrugs, thiophosphate-containing prodrugs, sulfate
cont ai ni ng prodrugs, peptide containing prodrugs, (3-lactam containing
prodrugs, .optional Ly .gubstituted. phenoxyacetam de-contai ni ng prodrugs,
opt i onalchylaé’Eb‘gﬁi1?‘15':3883%%?@7“1’?&}&“%8 m"éﬁé‘ﬁ?ﬂ‘ééé’b@ﬁ?@@%’%ﬁ%i ni ng

pr odr uggomBidatiPbL4peh@Si nem and 5-fluorouridine prodrugs that can be
converted to a cytotoxic free drug. 50. The use according to claim 32,
wherein the neoplastic disorder is selected fromthe group consisting of

prostate, col.9n, in, breast, oyari | un d ncreati c cancer. 51.
The use accor gi ng%ﬁuiﬁ %ﬁcf’ﬁ@ *O\ﬁxﬁé?‘eﬁ%ﬁf&“ﬁ%gﬁ%@@aaﬁﬁﬁsw P& sel ect ed
from t halkglafiup age séiséted froRf chfR@BICIPoSAtBAGphERARIe) bRk Y VISIFBRMENQR! ast omas,
meni ngi omas, cerebral netastases, and other central nervous system

neopl asfdfectediBpmdnmaistipger vioblastinst i nal sarcomm, renal sarcons,

rhabdonyosar coma, glioblastoma, |eiomyosarcoma, retinoblastoma, papillary
cyst adenocar ci nonma of the ovary, Wlnls tunor, snall cell lung carcinona,
| eukem as, i 64| udirhguacascordingmphag 5T, WiRkdie MeachemhotHeBipelitid torBbihatiof

| eukem a), chronic | ynphocytic |eukem a, and npnocytic cell |eukem as,

B-cel | Py RBHBTESMPINE| igdickgtedotighi the Ephprondstingopt MNARKi (neshlehapivemas
(), ARSI i EHRSHE pl TR
(SL) NH(adrirmyennsebagedn, Wnllaktine fand Idacarbaine \Idhl VPP {(eiloreibatié, dntdabengi f f use
NHL, - hi grrg)cgri)gz%?c | anﬁrgl ngpeldgligrile X NEE&BS (lomustine, doxorubicin, bleomycin and
| streptozotocin), MOPP plus ABVD, MOPP plus ABV (doxorubicin, bleomycin and
vinblastine), BCVPP (carmustine, ‘cyclophosphamide, vinblastine, procarbazine and
prednisone), 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, etoposide and leucovorin plus standard MOPP),
ProMACE-CytaBOM (prednisone, doxorubicin, cyclophosphamide, etoposide, cytarabine,
bleomycin, vincristine, methotrexate and leucovorin) and MACOP-B (methotrexate,
doxorubicin, cyclophosphamide, vincristine, fixed dose prednisone, bleomycin and
leucovorin), IMVP-16 (ifosfamide, methotrexate and etoposide), MIME (methyl-gag,
ifosfamide, methotrexate and etoposide), DHAP (dexamethasone, high dose cytarabine and
cispiatin), ESHAP (etoposide, methylpredisolone, HD cytarabine, cisplatin), CEPP(B)
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hi gh grade | ynphobl astic NHL, high grade small non-cl eaved 5?" yﬁb and
bul ky disease NHL, and WAl denstrom s Macrogl obul i nem a. 52: Hi é
according to claim 32, wherein the chenot herapeutic agent conprises an
agent selected fromthe group consisting of a single alkylating agent, a
singl e vinca al kal oi d, procarbazi ne, nethotrexate, prednisone, etoposide,

2- chl or odeoxyadenosi ne (2-CDA), 2'-deoxycoformycin, fludarabine, cytosine
ar abi nosi de, 68 27 July 2005 cisplatin, and ifosfam de, bl eonycin,
nitrogen nustard, and a chenot herapeutic conbinati on of agents. 53. The use
according to claimb52, wherein the chenotherapeutic agent is an al kylating
agent selected from chl oranbucil or cycl ophospham de, or is a vinca

al kaloid selected fromvincristine or vinblastine. 54.. The use accordi ng
to claimb52, wherein the chenotherapeutic conbination of agents conprises
is selected fromthe group consisting of MOPP (nechl etham ne (nitrogen
mustard), vincristine (Oncovin), procarbazine and predni sone), ABVD

(adr i ami@yiclephesipbamidei stoposidd| protirbazingn retidsnd azridn dleomehib)/Pid( EHMP anbuci |,

vi nbl ast4 ne... pracarbazine and predni.sone), CABS (| onustine, doxorubicin,
bleonycbﬁmgﬁ © P BE%FS%FﬁfFawgﬁﬁéﬂf "ABVD, MOPP plus ABV (doxor ubi cin,
bl eonycin and vinblastine), BCVPP (carnustine, cyclophospham de,

vi nbl astine, procarbazine and prednisone), CVP (cycl ophosphani de,

vincristine ahd pAdciitrmensetical cpposi@yHos i trapgmentist eingpplasycNisprler,
)
i

p
(cycl op g V{.0GET shi.n [ ' nd..or [ bazine), .. CAP- BOP
(CHOP ppﬁgﬁ%’q‘% a?ﬁ%goﬁlélda%%étgﬁ?%tﬁ)&@? %a? Bﬂ‘@ﬁ?ﬁ%ﬂ? C(a%g%fnﬁosr a)ssrg&a 10t r exat e,
bl eony chmtiggndnd etiesst ohé themdthadfutic ¥uk¥f, WhrednhRlomebodeidiahidexat e,
doxor ubi ci n, cycl ophosphanj de,. et gposi de_and | eycovorin plus standard
MOPP) ,  clismnthereneniic agentiaresior Being adrainistersd HuBeraer hyrengptigiphani de,
et oposi de, cytarabine, bleomycin, vincristine, nethotrexate and
| eucovorin) and MACOP-B (et hotrexate, doxorubicin, cyclophospham de,
vi ncri sti ne, 56.i xethe plempeadicalsomppsitibe acgpeding éndaink 5.cehensin the, tuinbl/P- 16

(i fosfam de, nethotrexate apd et oposide), M kﬁ%#- g [ fam de,
et hot + RS e ARG 5re TOBMPUONR KT MELE DS ibh s bD8y B b1 ne and
MAGE-1, MAGE-3, MUC-1, HPV 16, HPV E6, HPV E7, TAG-72, CEA, L6-Antigen,
CD19, CD20, CD22, CD37, HLA-DR, EGF receptor and HER2 receptor.

57.  The pharmaceutical composition according to claim 56, wherein the tumor
associated antigen comprises human TAG-72 antigen and the antibody is a Cy2-domain

deleted, humanized antibody reactive with human TAG-72 antigen.

58.  The pharmaceutical composition according to claim 57, wherein the Cy2-
domain deleted, humanized antibody comprises complementarity determining regions of
a non-human anti-TAG-72 antibody selected from the group consisting of: CC49 (ATCC
No. HB 9459); CC83 (ATCC No. HB 9453); CC46 (ATCC No. HB 9458); CC92
(ATTCC No. HB 9454); CC30 (ATCC No. HB 9457); CC11 (ATCC No. 9455); and
CC15 (ATCC No. HB 9460).

59.  The pharmaceutical composition according to claim 58, wherein the Cy2-

domain deleted, humanized antibody comprises one or more of the complementarity
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cisplatin), ESHAP (etoposide, nethylpredisolone, HD cytarab%zﬁ ;bﬁglatin),
CEPP(B) 69 27 July 2005 (cycl ophospham de, etoposide, pro Bg iHe,

predni sane and bl eonycin), and CAMP (| onustine, mtoxantrone, cytarabine
and predni sone). 55. A pharnmaceutical conposition for the treatnment of a
neopl astic disorder, conprising a CH2-domai n del eted anti body that binds
specifically to a tunor associated antigen and at |east one
chenot her apeuti c agent, wherein said antibody and said chenotherapeutic
agent are for being adm nistered in any order or concurrently. 56. The
pharmaceutical conposition according to claimb55, wherein the tunor

associ ated antigen is sefected fromthe group consisting of CD2, CD3, CD5,
CDh6, CD7, MAGE-1, MAGE-3, MJUC-1, HPV 16, HPV E6, HPV E7, TAG 72, CEA,

L6- Antigen, CD 19, CD20, CD22, CD37, HLA-DR, EGF receptor and HER2
receptor. 57. The pharmaceutical conposition according to claim56, wherein
the tumgr associated antigen conprises human TAG 72 antigen and the

ant i bodgleteEminingpeiganaf the deay chaigariabledegioniapapacidsegrene shPwh hunman

TAG 72 j . T i cal i 1] r ci cl aim57,
whor oi il b8 (o pne i AEBE M LBl e AT RES AR ARGR 1 0L

conpl embghtachainyvadiablrragion agircegiddtguaice showrir Fign®4. anti - TAG 72 ant i body
selected fromthe group consisting of: CC49 (ATCC No. HB 9459); CC83 (ATCC
No. HB 9453); CC46 (ATCC No. HB 9458); CC92 (ATTCC No. HB 9454); CC30
(ATCC No. HBgB457)}; gﬁ;ﬂn \ : B 9460). 59.
The phar rracegtg'i cal)rhg moé?@}‘%ﬁ%@g?@?%%@?ﬁéﬁ%%@ e{ét\ai?rﬁh‘{'he CH2-

domai n ahtibedg dpmipisesthe €448 hedviyatyinoamnpble segion minoraciimequaice bhithe

conplengntarity 70 27 .July 2Q05. term ni egions of .the CCA9 heavy
charn VB aheth RS AId A Rds Fis- Jaqaeite Qe Phrn FesiabkeeBiond ono. or
mor e of athfif £/ RGAERR R hdaie8 PoPhadide 3RO Bip. $41e CCA9 1ight chain
vari abl e regi on am no aci d sequence shown in Fig. 5A. 60. The

pharmaceutical conposition according to claim58, wherein the

61.  The pharmaceutical composition according to claim 55, wherein the heavy
chain polypeptide further comprises an amino acid spacer that replaces the deleted Cy2-

domain.

62. - The pharmaceutical composition according to claim 61, wherein the

_spacer is 5 to 20 amino acids in length.

63. The pharmaceutical composition according to claim 62, wherein the
spacer has the amino acid sequence -IGKTISKKAK-.

64.  The pharmaceutical composition according to claim 55, wherein the Cy2-

domain deleted antibody is conjugated to a ¢ytotoxic agent.

65.  The pharmaceutical composition according to claim 64, wherein the

cytotoxic agent comprises a radioisotope,
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anti body conprises the CC49 heavy chain variable region anzgi acEé gequence
of the heavy chain polypeptide shown in Fig. 4A, and the CE dulviZdf® chain
variable region am no acid sequence of the light chain polypeptide shown
in Fig. 5A. 61. The pharmaceutical conposition according to claim 55,
wherein the heavy chain polypeptide further conprises an am no acid spacer
that replaces the deleted CH2- domain. 62. The pharmaceutical conposition
according to claim6l, wherein the spacer is 5 to 20 amno acids in

| engt h. 63. The pharnaceutical conposition according to claim62, wherein
the spacer has the am no acid sequence -1 CKTI SKKAK-. 64. The

phar maceuti cal conposition according to claim55, wherein the CH2- domain
del eted anti body is conjugated to a cytotoxic agent. 65. The pharnmaceuti cal
conposition according to claim®64, wherein the cytotoxic agent conprises a
radi oi sotope. 71 27 July 2005 66. The pharmaceutical conposition according
to claim®65, wherein the 90 1251, 1311, 1231, 111 105 radi oi sotope is

sel ect ed fr offt he The Blasmaemsical qomposifiory acqording to claiph65,rphereindly 67 67 166
177 186 : . 9R 1257 ha phearumgc ety cal
conposip%%%mgg%%§gﬂﬁ§a%%H@ﬁ%%g¥§5?0@£%¥1?ﬁ(ﬁﬁe Era&i?@s?ﬁ%pghﬁé 90Y 68. The
phar n’acé%Sﬂnp?iCup%ﬁﬂdgﬁHoi, BrLwltredndf’Ra cl ai m 64, wherein the cytotoxic
agent is selected fromthe group consisting of cytotoxic drugs, cytotoxic
prodrugs, biotoxins, cytotoxic immnol ogically active |igands, and
cyt ot oxi c bi ghogi %?HH & : Besih agal

conposi tion QZborg?%BP%€§§#§?%1 8,O&ﬁgég?ﬁﬁgﬁ%&hgyggﬁ%xic §g§%? is selected
fron1thﬁﬂgﬁmn@m£bﬁ§isting of cytostatic agents, alkylating agents,
antinetabolites, anti-proliferative agents, tubulin binding agents,

hor nrones and

68.  The pharmaceutical composition according to claim 64, wherein the
cytotoxic agent is selected from the group consisting of cytotoxic drugs, cytotoxic
prodrugs, biotoxins, cytotoxic immunologically active ligands, and cytotoxic biological

response modifiers.

69.  The pharmaceutical composition according to claim 68, wherein the
cytotoxic agent is selected from the group consisting of cytostatic agents, alkylating
agents, antimetabolites, anti-proliferative agents, tubulin binding agents, hormones and
hormone antagonists, anthracycline drugs, vinca drugs, mitomycins, bleomycins,
cytotoxic nucleosides, pteﬁdine drugs, diynenes, enediynes, podophyllofoxins, toxic
enzymes, radiosensitizing drugs, methotrexate, adriamycin, cytotoxic lymphokines, and

cytotoxic cytokines.

70.  The pharmaceutical composition according to claim 69, wherein the
cytotoxic agent is selected from the group consisting of mechlorethamine,
triethylenephosphoramide, cyclophosphamide, ifosfamide, chlorambucil, busulfan,
melphalan, triaziquone, nifrosourea compounds, adriamycin, carminomycin,
daunorubicin (daunomycin), doxorubicin, aminopterin, methotrexate, methopterin,

mithramycin, streptonigrin, dichloromethotrexate, mitomycin C, actinomycin-D,
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hor nrone ant agoni sts, anthracycline drugs, vinca drugs, mtonycins

bl eonyci ns, cytotoxic nucl eosides, pteridine drugs, diynen fugﬁggﬁynes,
podophyl l.ot oxi ns, toxic enzynes, radiosensitizing drugs, nethotrexate,
adriamycin, cytotoxic |ynphokines, and cytotoxic cytokines. 70. The
pharmaceutical conposition according to claim®69, wherein the cytotoxic
agent is selected fromthe group consisting of nechl oretham ne,

tri et hyl enephosphoram de, cycl ophospham de, ifosfam de, chloranbucil,
busul fan, nel phalan, triaziquone, nitrosourea conpounds, adrianycin,
carm nomyci n, daunorubicin (daunonycin), doxorubicin, am nopterin,

net hotrexate, nmethopterih, mthranycin, streptonigrin,

di chl oronet hotrexate, mtonycin C, actinonycin-D, 72 27 July 2005
porfironycin, 5-fluorouracil, floxuridine, ftorafur, 6-mercaptopurine,
cytarabi ne, cytosine arabinoside, podophyllotoxin, etoposide, etoposide
phosphat e, . nel phal an, vinbl astine, vincristine, |eurosidine, vindesine,
| eur osi Merfirpmyen, SlygronEacile fomuidine, Spratys, 6-greiraRtoRIrRe Y tarabing. ¢V IHH08 oni de,
enetine ' Fh@ﬁh j ' ' Lane g oxant rone,
procai ngfalb?{g’?@ g@é’?ﬁg}ﬁ i oc’;e:t%o,s QS?% Ogir%lp%lg%ﬁ%ﬁc?g{én%a%ﬁ’ ‘rnlngll!%\th{s%ijbunit A,
abrin, diptiker kutaidim, viaksihe,dewrpsing angil, tasina scytedelasmd, rpramisidabDoxi n,
tetanus, ,.t.etrodot oxin, .trijchot hecene,. vertucol ogen, corticosteroids,

b ogest PR FOBEanétg, toP R g e chiciR TPHGNE ANBSHRSEEE | nhi bi ¢ of .

cal i cheﬁmo&hﬂhon%,s[ﬁséﬁﬁé,%&h%aine,rwdoc%@g{}éé%ﬁgg, g&mnﬁt&, Riea smasvil cal

conposition according to claim®69, wh i hor none or hornone

ant agonikin,idipthesiagoxiadbétnbmm ey agginosinsg saxdtosini, sljgatbxing tethmus,one,

hydr oxypr.ogest er on medr opr ogest er on iethylstilbestrol, tanoxifen,
{est ost S OHEOKT, BaeTeNs) VRED g gortpaSerpids BHEESRISGTOEH conposi ¢ | on
accor di agtids@ogdnd, sdfsenyResRitscSAhibitod) AUERGMiSinS&pekkAging,am t he group
consi sting of phosphat e-containi ng prodrugs, thiophosphate-containing
pr odr ug8yneskifiigt e cont ai ni ng prodrugs, peptide containing prodrugs,
(3-lactam contai ning prodrugs, optionally substituted phenoxyacetam de-
contai ni ng prodrugs, optionally substituted phenyl acetam de-cont ai ni ng
prodrugs, 5-71. The pharmaceutical composition according to claim 69, wherein said

hormone or hormone antagonist is selected from the group consisting of prednisone,
hydroxyprogesterone, medroprogesterone, diethylstilbestrol, tamoxifen, testosterone, and

aminogluthetimide.

72.  The pharmaceutical composition according to claim 68, wherein said
prodrug is selected from the group consisting of phosphate-containing prodrugs,
thiophosphate-containing prodrugs, sulfate containing prodrugs, peptide containing
prodrugs, B-lactam-containing prodrugs, optionally substituted phenoxyacetamide-
containing prodrugs, optionally substituted phenylacetamide-containing prodrugs, 5-
fluorocytosinem, and 5-fluorouridine prodrugs that can be converted to a cytotoxic free

drug.
73.  The pharmaceutical composition according to claim 55, wherein the

neoplastic disorder is selected from the group consisting of prostate, colon, skin, breast,

ovarian, lung, and pancreatic cancer.
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fl uorocytosinem and 5-fluorouridine prodrugs that can be c 8 to a
cytotoxic free drug. 73. The pharnaceutical conposition ac H&ﬁ@ Po claim
55, wherein the neoplastic disorder is selected fromthe group consisting
of prostate, colon, skin, breast, ovarian, lung, and pancreatic cancer. 73
27 July 2005 74. The pharmaceutical conposition according to claimb55,
wherein the neoplastic disorder is selected fromthe group consisting of
Kaposi's sarcoma, capillary henmangi obl astomas, neningi omas, cerebral

net ast ases, and ot her central nervous system neopl asns, nel anons,

gastroi ntestinal sarcoma, renal sarcoma, rhabdonyosarcoma, gliobl astons,

| ei onyosar conma, retinoblastom, papillary cystadenocarci noma of the ovary,

WIlms turmor,” small cell lung carcinoma, |eukem as, including acute
| ynphocytic |eukem a-L3 (Burkitt's type | eukemi a); chronic |ynphocytic
| eukem a, and nonocytic cell |eukem as, B-cell |ynphomas, including

Hodgki ns | ynphonma, non-Hodgkin's |ynphomas (NHL), including |ow grade/
follicular NHL ceI | |'ynphoma (FCC), mantle <cell |ynphonma (MCL), diffuse

arge cel| I YApNOcC R G SR LUTRAORYL o Sl Ny B 01 €

grade/ folli cuf ar ernedr at'e gra

i munobnasplasticNitorddriig el gotatiorh thgphrobp asisitinpidf Kapog'h szqéc&ﬁl:g cspimlhi-y
non-cl eaved ce NHL, and bul ky db@fase NHL, anpd. Wal de;;(]strom S
Macr ogl giahlastomns, mepingiomas, ferekipl metstasesn AL hEATNER ASFOLREYHEMCI ai m

55, Whehehdladfie mdiAHomRL é‘s"tl%ﬂﬁé&fuhﬁ s@ﬁc% , FRIPGLE AT, ALALENS F%c% hfzcted from

the group consi'sting of a single kyl'ating agent, a sinh vi hca
al kal oi g} 1ol{ﬂastomrabla-mwsamemh,a’enm)béasmmqg me;iiﬂiasmwtademicmpmmuﬂe}f the

2- chlorodeox nosi ne 2' -deox or fludar abi ne, c¢ytosine
bl oo WARE D R diesrhal] 81 g Farcinea, BRkHRCiE FORRAIGEEIY. and a
chenot h%x&@ﬁ&ﬂ-w (B&lmt sf%b ukehia %Péxﬁc 1y?1§;hom@c RUBGOIBCAH hh GRley§OMPOSI tion

accordi ng to claim75, erein t cherptherapeutic agent is an al kyl ati ng
agent se¢ 1k euksernfas gincelh il phvies) mcladmgdhdgtkphdslppma@omﬂodgkmés vi nca

al kal ol 9ymﬁ10?r%s%ﬁL) 1ncf{1dpn%rllc>\%tglr§d%/ ?olh(\:/ulla?r } cerflelymplzioma (FCC), mantle
cell lymphoma (MCL), diffuse large cell lymphoma (DLCL), small lymphocytic (SL)
NHL, intermediate grade/ follicular NHL, intermediate grade diffuse NHL, high grade
immunoblastic NHL, high grade lymphoblastic NHL, high grade small non-cleaved cell
NHL, and bulky disease NHL, and Waldenstrom’s Macroglobulinemia.

75.  The pharmaceutical composition according to claim 55, wherein the
chemotherapeutic agent cbmprises an agent selected from the group consisting of a single
alkylating agent, a single vinca alkaloid, procarbazine, methotrexate, prednisone,
etoposide, 2-chlorodeoxyadenosine (2-CDA), 2'-deoxycoformycin, fladarabine, cytosine
arabinoside, cisplatin, and ifosfamide, bleomycin, riitrogen mustard, and a

chemotherapeutic combination of agents.
76.  The pharmaceutical composition according to claim 75, wherein the

chemotherapeutic agent is an alkylating agent selected from chlorambucil or

cyclophosphamide, or is a vinca alkaloid selected from vincristine or vinblastine..
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27 July 2005 77. The pharmaceutical conposition according é9JCH§iﬁé75’
wherei n the chenot herapeutic conbi nati on of agents conprise Puly 290 ¢t ed
fromthe group consisting of MOPP (nechletham ne (nitrogen nustard),
vincristine (Oncovin), procarbazine and prednisone), ABVD (adrianycin,
bl eonyci n, vinblastine and dacarbazine), ChlVPP (chl oranbucil,

vi nbl asti ne, procarbazine and predni sone), CABS (Il onustine, doxorubicin,
bl eomyci n and streptozotocin), MOPP plus ABVD, MOPP plus ABV (doxorubicin,
bl eonmyci n and vi nbl asti ne), BCVPP (carnustine, cyclophospham de,

vi nbl astine, procarbazine and predni sone), CVP (cycl ophospham de,
vincristine and predni sone), CHOP (CVP and doxorubicin), C MOPP

(cycl ophospham de, vincristine, prednisone. and procarbazine), CAP-BOP
(CHOP pl us procarbazine and bl eonycin), m BACOD (CHOP plus nethotrexate,
bl eomyci n and | eucovorin), ProMACE- MOPP (predni sone, nethotrexate,
doxor ubi ci n, cycl ophospham de, et oposi de and Ieucovorinﬁglus st andard

MOPP) , Pr oMACE- Oy fasantapmiceutifal gipmpogision r aspisling, te yabainn Hds pMbareidethe

et oposi ' . i ' I std r t

" eucovor oot Re LA BUTKER A ooty B de1Eia FBRG LEB olihe ot e,

\(/I Pcr :c sMOg? @ﬂ?ﬁm{lﬂmﬁt pﬁ&d%ﬂns ;mﬁatarc_i)gl jﬁﬁmM t'\x;eé (@gﬂoﬁiﬁ)}rﬁﬂb@éﬁﬁﬁi?e I;%MP.- é6

i fosfani de, r ex and et oposi de),. : me -gag, ifaosfamide,
met hot rB’S?ng‘éorgsrd ‘@Wﬁoé@%‘?ﬂ%@%@%nﬂm@%ﬁe?ﬂ%@%mﬁﬁg@% &HMYPEbi ne and
ool at i P . . b Lspl atin),
(C:::Elig( g) (d(E%:ycI ophbsv‘(pl)ﬁam g’zb gg?rgg%é?égc%%%gé ’gg‘f‘lr%g?log%e n%s%oﬁgmgg%ip atn)
bl eony chldmyein dandCAptgzotmoingt M@PP nplto A3V Do MOPPR yplas akB We (duxdrubichgni sone) .

78. A kit for. treati _pati ' : | asti ¢ di sorder, i sing:
1 hor apIEURY R 151 cFPRURS. oHBYRE GFihueies dBHTORIBIY A0 t hat
bi nds  gesbiAikAndprdRisBnd)UOVP (@ﬁcﬁ%ﬁlﬁﬂﬁ&n@&&%nﬁg%?%&ﬁggneilﬂ:HO?O% a

t herapeutical ly effective amunt” of at |easf one c erapelti c agent,

wger ei (G} darghtdazoapicimd GMQAPR héwolonbms?b@uidb,c Viaﬁﬁaﬁn&;lr prefloisorze | angd
wher of PR SEiR CAEIEF (oH0R GO GHirnernd nd plegtp gl maSAcEDPChiOP

plus methotrexate, bleomycin and leucovorin), ProMACE-MOPP (prednisone,

methotrexate, doxorubicin, cyclophosphamide, etoposide and leucovorin plus standard
MOPP), ProMACE-CytaBOM (prednisone, doxorubicin, cyclophosphamide, etoposide,
¢ytarabine, bleomycin, vincristine, methotrexate and leucovorin) and MACOP-B
(methotrexate, doxorubicin, cyclophosphamide, vincristine, fixed dose prednisone,
bleomycin and leucovorin), IMVP-16 (ifosfamide, methotrexate and etoposide), MIME
(methyl-gag, ifosfamide, niethotrexate and etoposide), DHAP (dexamethasone, high dose
cytarabine and cisplatin), ESHAP (etoposide, methylpredisolone, HD cytarabine, cisplatin),
CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone and bleomycin), and
CAMP (lomustine, mitoxantrone, cytarabine and prednisone).

78.  AKkit for treating a patient having a neoplastic disorder, comprising:

a therapeutically effective amount of a Ci2-domain deleted antibody that binds

specifically to a tumor associated antigen, and
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the group consisting of CD2, CD3, CD5, CD6, CD7, MACE-1, MA -1, HPV

16, HPV E6, HPV E7, TAG 72, CEA, L6-Antigen, CD19, CD20, CD. HLA-
DR, EGF receptor and HER2 receptor. 80. The kit of claim79, wherei n the
tunmor associ ated antigen conprises human TAG 72 antigen and the anti body
is a CH2-domai n del eted, humani zed anti body reactive with human TAG 72
antigen. 81. The kit of claim80, wherein the CH2-donmai n del eted, hunmani zed
anti body conprises conplenentarity determ ning regions of a non-hunan
anti-TAG 72 antibody selected fromthe group consisting of. CC49 (ATCC No.
HB 9459); CC83 (ATCC No. HB-9453); CC46 (ATCC No. HB 9458); CC92 (ATTCC
No. BB 9454); CC30 (ATCC No. HB 9457); CCl1l (ATCC No. 9455); and CCl15
(ATCC No. HB 9460). 82. The kit of claim8l, wherein the CH2-domain

del eted, humani zed anti body conprises one or nore of the conplenentarity
determining regions of the CCA9 heavy chain variable region amno acid

sequence shown in Fig. 4A and one or nore of the conplenentarity
det er ni ni ng Pé@qr%tlﬁﬁuytﬁcme%Wfa@ﬁ%F Anschempihesapeatie agenhrivhesciaci d

sequenc @mﬁf&ﬁﬁﬁb&%ﬂg hﬁd cﬁ@moﬁn aRg_v gcr %ﬁg{%tl AL il a%gnmlmﬁqu{a Q.n%gl% AR i body

conprises the eavy e regl o am no aci guence of the
heavy cheanoumeotlypepti de shown in Fig. 76 27 July 2005 4A, and the CC49

| i ght chain variable region am no acid sequence of the |ight chain

pol ypeptide shown in Fig. 5A. 84. The kit of claim78, wherein the heavy

chai n pol ypepyi derﬁyr{& Bfaanﬁ@mhéraa (R ufiSk Q&o@ﬁ{eq RBRGES & stibatq fiGRl aces the

del et ed CH2- donai n. . The kit of claim84, wherein spacer Is 5 to 20
am no a&necgommcqnelﬁ@umofcge CPRECRE: C6, CDAi VASHE-1 WHAGE-, MRUEC-$pHBYr has the

e ot pEL TR it RSy SR et s S EBagiEASl T

kit of DIRaDORécepidient HERDR:ceptbOt OXi ¢ agent conprises a radi oi sot ope.

80.  The kit of claim 79, wherein the tumor associated antigen comprises
human TAG-72 antigen and the antibody is a Cg2-domain deleted, humanized antibody

reactive with human TAG-72 antigen.

81.  The kit of claim 80, wherein the Cy2-domain deleted, humanized antibody
comprises complementarity deiermining regions of a non-human anti-TAG-72 antibody
selected from the group consisting of: CC49 (ATCC No. HB 9459); CC83 (ATCC No.
HB 9453); CC46 (ATCC No. HB 9458); CC92 (ATTCC No. HB 9454), CC30 (ATCC
No. HB 9457); CC11 (ATCC No. 9455); and CC15 (ATCC No. HB 9460).

82.  The kit of claim 81, wherein the Cy2-domain deleted, humanized antibody
comprises one or more of the complementarity determining regions of the CC49 heavy
chain variable region amino acid sequence shown in Fig, 44, and one or more of the
complementarity determining regions of the CC49 light chain variable region amino acid

sequence shown in Fig. 5A.

83.  The kit of claim 81, wherein the antibody comprises the CC49 heavy

chain variable region amino acid sequence of the heavy chain polypeptide shown in Fig.
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89. The kit of claim88, wherein the radioi sotope is sel ect %?n"f B{ggo%he
group consisting of Sol, 12s1 1311 1231, '''In, 1o6Rl1l, 153 8 7Ga
166H0. 177LU 186Re and 189Re. 90. The kit of claim 89, wherein the
radi oi sotope is 90Y. 91. The kit of claim87, wherein the cytotoxic agent
is selected fromthe group consisting of cytotoxic drugs, cytotoxic
prodrugs, biotoxins, cytotoxic immunologically active |igands, and
cytotoxi c biol ogical response nodifiers. 77 27 July 2005 92. The kit of
claim91l, wherein the cytotoxic agent is selected fromthe group consisting
of cytostatic agents, al kylating agents, antinetabolites,
anti-proliferative agents, tubulin binding agents, hornones and hornone
ant agoni sts, anthracycline drugs, vinca drugs, mtonycins, bleomycins,
cytotoxi ¢ nucl eosi des, pteridine drugs, diynenes, enediynes,
podophyl | ot oxi ns, toxic enzynes, radiosensitizing drugs, mnethotrexate,

adri anyci.n, cytatoxi ¢ | ymhokines, and cytotoxic cytokines. 93. The kit o
‘claim 9#’%&@@{34%@159%{16%@1%@5% amyng avid sequnés ofthe hehtghwnp -
consi sti : I; wne, triethyl enephosphoram de, cycl ophospham de,

i fosfanmi g?agﬁﬁﬁﬁgﬁ@ﬁgr ., busul fan, mel phal an, triazi quone, nitrosourea
conpounds, adrianycin, canminomycin, daunorubicin (daunonycin),

doxor ubi ci n, jam ngptecin, , . hofrexate, methapterin, . mthramycin
Strepton or| A i AF S ElBe PNiaen th bty ehtin pelpada b - D
por fi r oRyabAses anfahiRS 948 8%cky thhd BXHEds Fhd Geletbd €F,80ddnai - MET Capt opuri ne,

cytarabi ne, cytosine arabinoside,” podophyl | ot oxi n, etoposide, etoposide
phosphat e, nel phal an, vinbl astine, vincristine, |eurosidine, vindesine,

| eur osi ne, taxol, . taxane, .cytochal.asin B, gramigcidin D, .ethidi ym brom de,
eneti ne, tengg'osi a-i“?ﬁ?é’?&ﬁf‘ﬁ%&’,Whed?‘ﬁ;%ﬁr%’)?ﬁergﬁsm g@?’ﬁ‘%% mn antrone,
procai ne, tetracaine, |idocaine, propranolol, puromycin, ricin subunit A,
abrin, diptheria toxin, botulinum cyanginosins, saxitoxin, shigatoxin,

t et anus, tetPodot d%f kit of elairh 86 hedessein the/spaeerdub dhyeamine eeid sesnesoi ds,
progestﬁéﬁﬂjsﬁfg&ggens, anti estrogens, androgens, aromatase inhibitors,
cal i cheamCcin, esperam cins, and dynemcins. 94. The kit of claim 92,
wherei n said hornone or hornone antagonist is

87. The kit of claim 78, wherein the Cy2-domain deleted antibody is

conjugated to a cytotoxic agent.

88.  The kit of claim 87, wherein the cytotoxic agent comprises a radioisotope.

89.  The kit of élaim 88, wherein the radioisotope is selected from the groﬁp
consisting of 20y, 251, 131y, 1] iy, 105y 183gm 670y 671Gy 166, 1777y 6Re and
188p

90. The kit of claim 89, wherein the radioisotope is Py,

91.  The kit of claim 87, wherein the cytotoxic agent is selected from the group

consisting of cytotoxic drugs, cytotoxic prodrugs, biotoxins, cytotoxic immunologically

active ligands, and cytotoxic biological response modiﬁers.

77



selected fromthe group consisting of prednisone, hydroxyprgﬂesfgﬁ@ge,
medr opr ogest erone, diethylstilbestrol, tanoxifen, testoster July

am nogl uthetimde. 78 27 July 2005 95. The kit of claim91, wherein said
prodrug is selected fromthe group consisting of phosphate-contai ning
prodrugs, thiophosphate-containing prodrugs, sulfate containing prodrugs,
pepti de containing prodrugs, (3-lactamcontaining prodrugs, optionally
substitut ed phenoxyacet am de-cont ai ni ng prodrugs, optionally substituted
phenyl acet am de- cont ai ni ng prodrugs, 5-fluorocytosi nem and 5-fluorouridine
prodrugs that can be converted to a cytotoxic free drug. 96. The kit of
claim 78, wherein the neoplastic disorder is selected fromthe group

consi sting of prostate, colon, skin, breast, ovarian, |lung, and pancreatic
cancer. 97. The kit of claim 78, wherein the neoplastic disorder is
selected fromthe group consisting of Kaposi's sarcoma, capillary
hemangi obl ast omas, neni ngi onas, cerebral netastases, and other central

nervous syst 8 nedpt ki efclainep hrdheaein tapesttotokistagentiinsslectes fremmhe gronp

sar coma : : i abl : ' ar coma,.-retinobl ast oma,
papi | | a‘r’?‘{%% g g%ﬂé@éﬁégﬁgtﬁh%@%ﬁg%\%f ?/mh%t?bﬁﬁ@esst ?Jnrrﬁﬁi% hsfer%-gtltwe cell lung
car ci noagents, exbhelinibargiing apehtshongoaes drdl Hoymphosithgonists wktBracgelime drofyr ki tt' s
type | eukem.,a), chronic i%@npho_cyti c | eukem a, ,and nonocytic _cell |eukem as,

B-cel | V¥ IRy PgMyeEKGYIRLoXI; Rprlspridesnpfaudine gRugs: dyrsagshonas

(NHL), o4 [ | : s I ), mantle
cell | y?r%éﬁg};ndgg’ ﬁgg/ﬁ@fﬂog{xﬁlﬁ ﬁ{géf cfgg%%rg%égﬁiqlﬂé)}}s &%ﬁ@hﬂ%@%@ g’%ﬁ I 1ynphocytic
(SL) NHudrianmptear, wpatatielymphakieds, bod tytotokarcykbilinesi nt er medi at e grade di ffuse

NHL, hi gh grade inmmunobl astic NHL, high grade |ynphoblastic NHL, high
grade small non-cl eaved cell NHL, and bul ky disease NHL, and Wl denstrom s

Macr ogl obul i gem aThdBit ofl1Binkss, vilerdh MLy iRoxiMABER Tk elddRIGRGARA GoApEUt | C
agent conprises an agent selected fromthe group consisting of "a single
al ky| at ¢angistine af meehlaiethgingney irieglylerephosphotanyide,@peloplaiskbaroidd, procar bazi ne,
met hot I 8X3hfide PURShBI0E buSliRROS kR ata; GRS R RIS Aok,
adriamycin, carminomycin, daunorubicin (daunomycin), doxorubicin, aminopterin,
methotrexate, methopterin, mithramycin, streptonigrin, dichloromethotrexate, mitomycin
C, actinomycin-D, porfiromycin, 5-fluorouracil, floxuridine, ftorafur, 6-mercaptopurine,
cytarabine, cytosine arabinoside, podophyllotoxin, etoposide, etoposide phosphate,
melphalan, vinblastine, vincristine, leurosidine, vindesine, leurosine, taxol, taxane,
cytochalasin B, gramicidin D, ethidium bromide, emetine, tenoposide, colchicin,
dihydroxy anthracin dioné, mitoxantrone, procaine, tetracaine, lidocaine, propranolol,
puromyecin, ricin subunit A, abrin, diptheria toxin, botulinum, cyanginosins, saxitoxin,
shigatoxin, tetanus, tetrodotoxin, trichothecene, verrucologen, corticosteroids, progestins,
estrogens, antiestrogens, androgens, aromatase inhibitors, calicheamicin, esperamicins,

and dynemicins.
94.  The kit of claim 92, wherein said hormone or hormone antagonist is

selected from the group consisting of prednisone, hydroxyprogesterone,

medroprogesterone, diethylstilbestrol, tamoxifen, testosterone, and aminogtuthetimide.
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CDA), 2'-deoxycofornycin, fludarabine, cytosine arabinoside _ﬁﬁsabﬁgin, and
i fosfam de, bl eonycin, nitrogen nmustard, and a chenntherap%ﬁ H¥
conbi.nation of agents. 99. The kit of claim 98, wherein the

chenot herapeutic agent is an al kylating agent selected from chl oranbuci

or cycl ophospham de, or is a vinca al kaloid selected fromvincristine or

vi nbl astine. 100. The kit of claim98, wherein the chenotherapeutic

conbi nati on of agents conprises is selected fromthe group consisting of
MOPP (mechl et ham ne (nitrogen nustard), vincristine (Oncovin),

procar bazi ne and predni sone), ABVD (adrianycin, bleonycin, vinblastine and
dacar bazi ne), ChlVPP (chloranbucil, vinblastine, procarbazine and

predni sone), CABS (| onustine, doxorubicin, bleonycin and streptozotocin),
MOPP plus ABVD, MOPP plus ABV (doxorubicin, bleonycin and vinblastine),
BCVPP (carnustine, cyclophospham de, vinblastine, procarbazine and

predni sone), CVP T%g cl ophospham de, vincristine and ﬁrednisone), CHOP (CVvP
and doxor ubi &n), %@Dﬁda{féﬁéleﬁGW&mfﬁéﬁug% sedqotest irpm thegredni sone and

(oo pe ol o B (ChtbiR: bidardle RipRABHAR. it nE KGN pylle> P
(predni someininpRirbérups paptide chAXMiHB pddtugss Plicephespharihdrodngboposi de and

| eucovorin plus standard MOPP), ProMACE-CytaBOM (predni sone, —doxor ubi cin,
cycl oph8Bfienshly gubstibiterhplangsyaceiprmidepeniaining| psesirpes. aptionatlysubstitpied

nmet hot r ri ( - th te. .doxoruybicin,

cycl ophgisap aangle%ggd%?&hlgaﬁ@ i E%drggggi%l@l%ggoes g?l é&ﬁ‘itl é%ﬁ'g),r gﬁcglgenérgﬁﬁlggnd

| eucovothabpan bdddnvabed(tb faastaokid dree dRigIot rexat e and et oposide), M ME

(met hyl -gag, ifosfam de, nethotrexate and etoposi de), DHAP (dexanethasone,
hi gh dose cytarabi ne and cisplatin), ESHAP (etoposide, nethyl predisol one,
HD cyt ar abi ngg ci $R gk bPdlai R L des O?IF 80 27
July 2005 procar aziﬁlne, S‘r“gggi‘é@ﬁ%ﬁgﬁghﬁ%ﬁﬁn‘%ﬁ%&?ﬁfe@%@ glr?usti ne,

m t oxangroupepnsstingrodiiprosate, aptbnpslddbremneyvaridil lung, and pancreatic cancer.

97.  The kit of claim 78, wherein the neoplastic disorder is selected from the
group consisting of Kaposi's sarcoma, capillary hemangioblastomas, meningiomas,
cerebral metastases, and other central nervous system neoplasms, melanoma,
gastrointestinal sarcoma, renal sarcoma, thabdomyosarcoma, glioblastoma,
leiomyosarcoma, retinoblastoma, papillary cystadenocarcinoma of the ovary, Wilm's
tumor, small cell fung carc_;inoma, leukemias, including acute lymphocytic leukemia-L3
(Burkitt's type leukemia), chronic lymphocytic leukemia, and monocytic cell leukemias,
B-cell lymphomas, including Hodgkiﬁs lymphoma, non-Hodgkin’s lymphomas (NHL),
including low grade/ follicular NHL, cell lymphoma (FCC), mantle cell iymphoma
(MCL), diffuse large cell lymphoma (DLCL), small lymphocytic (SL) NHL, intermediate
grade/ follicular NHL, intermediate grade diffuse NIHL, high grade immunoblastic NHL,
high grade lymphoblastic NHL, high grade small non-cleaved cell NHL, and bulky
disease NHL, and Waldenstrom’s Macroglobulinemia.

98.  The kit of claim 78, wherein the chemotherapeutic agent comprises an

agent selected from the group consisting of a single alkylating agent, a single vinca
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alkaloid, procarbazine, methotrexate, prednisone, etoposide, 2-chlorodeoxyadenosine (2-
CDA), 2'-deoxycoformycin, fludarabine, cytosine arabinoside, cisplatin, and ifosfamide,

bleomyein, nitrogen mustard, and a chemotherapeutic combination of agents.

99.  The kit of claim 98, wherein the chemotherapeutic agent is an alkylating
agent selected from chlorambucil or cyclophosphamide, or is a vinca alkaloid selected

from vincristine or vinblastine.

100.  The kit of claim 98, wherein the chemotherapeutic combination of agents
comprises is selected from the group consisting of MOPP (mechlethamine (nitrogen
mustard), vincristine (Oncovin), procarbazine and prednisone), ABVD (adriamycin,
bleomycin, vinblastine and dacarbazine), ChIVPP (chlorambucil, vinblastine, procarbazine
. and prednisone), CABS (lomustine, doxorubicin, bleomycin and streptozotocin), MOPP
plus ABVD, MOPP plus ABV (doxorubicin, bleomycin and vinblastine), BCVPP
(carmustine, cyclophosphamide, vinblastine, procarbazine and prednisone), CVP
(cyclophosphamide, vincristine and prednisone), CHOP (CVP and doxorubicin), C-MOPP
(cyclophosphamide, vincﬁstine, prednisone and procarbazine), CAP-BOP {CHOP plus
procarbazine and bleomyein), m-BACOD (CHOP plus methotrexate, bleomycin and
leucovorin), ProMACE-MOPP (prednisone, methotrexate, doxorubicin, cyclophosphamide,
etoposide and leucovorin plus standard MOPP), ProMACE-CytaBOM (prednisone,
doxorubicin, cyclophosphamide, etoposide, cytarabine, bleomycin, vincristine, methotrexate
and leucovorin) and MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisone, bleomycin and leucovorin), IMVP-16 (ifosfamide, methotrexate and
etoposide), MIME (methyl-gag, ifosfamide, methotrexate and etoposide), DHAP
(dexamethasone, high dose cytarabine and cisplatin), ESHAP (etoposide,
methylpredisolone, HD cytarabine, cisplatin), CEPP(B) (cyclophosphamide, etoposide,
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procarbazine, prednisone and bleomycin), and CAMP (lomustine, mitoxantrone, cytarabine

and prednisone).
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