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effective, targeted therapies. 27 July 2005 WD 02/060955 ?ﬂhﬁ?ﬁﬁéOZS?S

One attenpt at enhancing the effectiveness of such treatnents ol'ves the
use of  {hegARE4LI ¢ antibodies to reduce undesirable cro%{ﬁg}o'&s\%ty and
increase tunor cell localization of one or nore cytotoxic agentsS. The idea
of recruiting antibodies to use in treating neoplastic disorders dates to
at | east 1953 when it was shown that antibodies could be used to

specifically target tunmor cells. However, it was the sem nal work of Kohler

and Mlstein in hybridoma technology that allowed for a continuous supply
of nonocl onal anti bodi es MAHFEEPANTIBODIES ANg®et a defined antigen. By
1979, nonocl onal anti bodi es ( MAbs had been used to treat nalignant

di sorders in human patients. ]?@@§H@F§E?%ree unconj ugat ed nonocl ona
anti bodi es, Rituxan(r)Canpath(err) & Herceptin(err), have been approved
for the treatnment of non-:Hodgkins |ynphoma, CLL and breast cancer
respectively. Currently, a nunmber of nonocl onal antibodi es conjugated to
vari ous cytotoxic agents-(e.g. radioisotopes or protein toxins) are in
clinical trials related to the treatnent of various malignant disorders.
Over the past decade, a wi de variety of tunor-specific antibodies and

anti body fragnents have been devel oped, as have nethods to conjugate the
anti bodies to drugs, toxins, radionuclides or other agents, and to

adm ni ster_the conjugates to patients. These efforts have produced shown
prom se, but 'a variety of largely unanticipated problens have limted the
di agnostic and therapeutic utility of sonme of the reagents thus far

devel oped. Anong the nobst intractable problens is that which is caused by
t he hurhield bfthendevensyst em it sel f, which may respond to the targeting

conj ugat e ai a forg%%g_ ntigen. For, instance, patients treated w th drugs

or radi onuclPadsad BT YO B s, 1B AP BAF COMRQSHisls g pRlogh have
been t : , ; tda i-hodi ev
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Furt hernore, , eve hen.adverse side effects ar inimal (for exampl e, as
in a silwgn‘fge%afﬁl?ﬁ%\t?ﬁa@ﬁ%ﬂdr S‘E’F?‘&ﬂ?"é’f‘iol?@‘qﬂm?edgﬁ T M) Gve
C0nce“.tr{e%ieﬁf‘oﬂfaal‘iétlﬁn&@{ 9Rld d15t1598 ?ﬁeftﬁdas bh€co ?(?]sgﬁftﬁ% S%P%P&é?@ﬁ(s%ﬁ g 1 mting

t he di agnostic or erapeuti c agent fromreac ge
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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previ ously undergone traditional chenotherapy are especially vul nerable

t hrough reduced red marrow reserves due to the extensive prior drug
therapy. This has limted the use of RIT in conmbination with cytotoxic
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drugs. toxins, radionuclides or other agents, and to administer the conjugates to patients.

These efforts have produced shown promise, but a variety of largely unanticipated problems
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



dose of adm nistered RI T thereby increasing the anmount of i§9t g@;oggl I ver ed
or targeted via the MAb to the tunor. Previous studies havé Ul

enzynat i caydyrehoasst ed or genetically engi neered MAb frags@pisnohat retain
high affinity binding to the targeted cancer cell and are rapidly cleared
fromthe blood to |lower toxicity to the bone marrow. Exanpl es include both
nonoval ent (e.g. scFv and Fab fragnents) and nultivalent (e.g. F(ab')2,

i nverted F(ah')2 and double chain Fv fragnments) antibody fragnents. These
constructs when conpared to traditional |Cs have denonstrated rapid
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tunor site. As such, it is an object of the present invention to provide
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broad sense, is directed to nethods, conpounds and conpositions that may
be used witht RE tineluderebut aigf nefebplitgd ttoc rastalnlige pzympo inhibitore (g2 tM&Xpr esent

i nvention provjdes, f ifi | .bodi s, .. t / .used to tr.gat
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nodi f i edafininekBeiiRS Q€.gl MiMGREtEN) | IMbeplkint h@abslafenttetdpueit) ook hBwes been
surprisingly found to exhibit biochem cal characteristics that nmake them
parti cul Wiarolgers(gie. Aothradyeling Fampiaghecingfetayy el osuppr essed patients. Mre

specifically, A\'dctliti\cly-xé}zﬁlyl,J NEM grctp%gelﬁs fh%l*frﬂldg tegf%}lsi%gebone marrow metastasis are

~ especially at risk due to the additional irradiation of the red marrow via neighboring tumor
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
3



nodi fied anti bodi es described herein are rapidly cleared er?n w?ogjsood
whi | e provi di?r‘]’%@f or effective tunor |ocalization. As such, hje I'SCl osed

conpaunds n¥ 609%3%ed to substantially reduce the toxicitPCISEIYIBIEd with
t he non-specific dissem nation of conventional inmunoconjugates while
still providing therapeutically effective levels of the selected cytotoxin

at the site of the tunmor. This is particularly true when the nodified
anti bodi es are wused as radi oi mmunoconjugates. Accordingly, one inportant

enbodi nent,..0f .t h r nt__i.nvent.i.on c [i. L f t andi f.1.ed
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such as 90Y or 131l and adm nistered to patients suffering fromany one of
a nunber derekss efficienthie thair philiy| tagarget iptopeite $he fumarepapnlagions ethusoiBbunds

(i.e rapi J), | anee.and effectiv DI 7 Ly 2005.
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such as rei mby Besed 1d AepehAidpRkElidels.i on of toxic agents. As such, another
significant aspect of the present invention is the use of the disclosed

conpounds (wi t} is anothgr ohisat ofthe myensionde o vidaicasnpayndpidpt may elbestivelytuseth wit h
adj unct ¢h herapy or .radiation. It is particularly useful in patients

t hat havetoﬁ{eggé'ﬂg%%ﬁ'épmﬁeﬂ ?\}ﬁn e gone through prior chenmotherapy resulting
In a nyel osuppressive state. In such patients (and often in relatively
heal thy patients) the dose |limting toxicity of radiolabeled antibodies is
nyel .ot oxi i) nexposure of circul ating radioi sotope to nor nal

L Vi
marrow cel l's. the present .invention r.educe his exposure and,corre ndi ng
Loxi of ty. t her ige S QRFHabI RS mierirvides BBy HNPrenereron Shie MsLoR?
adm ni st R, iskNBNE fo mehBhd, KemPhmaS aftf donfRRTRGHOME! thilehe sedl HEde edtntent ¥,
the nodified anti bodies of the present invention still exhibit effective

t unor | oc¥finegplastisrdisdnders.f Uo et end, e prsind gnvehdosbproridey for modified antibodies

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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to the patient. It will further be appreciated that these s3ng prpgerties
make the conpounds and conpositions of the present invention partircularly
suitable for diagnostic procedures such as radioi magi ng of tunors. That
is, the nodified antibodies of the present invention could be associated
wi th diagnostic radioisotopes (i.e. ""In) and wused for the diagnosis or
moni t or i ngloodlizatoplsabdtinttially ratueey asdodmed erxscityl 16 heliklsy dregar(@spgeb@lly tapi d

cl earance of the bound nodified anti bodi es and the high and rapid tunor
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specifically to a tunor associated antigen that is expresse y tunor

cel | s of asignjBtas apnseieddheiprsasnd drveption irthe itse aftthe diaclaseslatompeunds (vdth

medi canment _f the treatnment ,of cancer in said Il ent. |.n another aspect
of the preSen thquﬁ\?gr‘?f?og}?t?ﬂ@ldémfogo 56’{} iCgadngeE ‘gﬁfl &8@@ C@B}?gl?%a@’e?ret ed
ant i body tdadiatih. Nggs %&%hlfaﬂﬁaiskﬁll iR patitntEhat 3590 GEIapRA ANGthaSAsApsheat 5 27
July 2005  |east one chenotherapeutic agent, for the preparation of a

medi canentthfasghmier chemathgrspy refulting sopimyalosuppiesdyalstate. Whene patidnts

nmedi cament,_j f - domaj.n del et.ed ant,i hady .and t he
ot ) oastcah® often S R AY It baddify he o MRl hel Ffaf o R PR g, o1
concur r entdnyibodias Bmafdieoxiaip €abugf the BRp@LASEircLAMEH tAd@HsdtHRS 1© Hosmalr ovi ded

a pharmaceuti cal c%gpositiqn for the treatnent of a neoplastic disorder,
conpri si ng&TeHselfo HEF Rreseit|IaYHoR Aedusenthis Fposuse aad capeseprdiaglaycito a

LT oSSt SRR O, B IRy S
i n any or deike priocoart compninky that reduce toxicity, the modified antibodies of the present

invention still exhibit effective tumor localization thus further increasing the benefit

to the patient. _

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
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In yet another aspect of the present invention there is pr O\é%qﬁgzaoglt for
treating a patient having a neoplastic disorder, conprising:
therapeutically effective amount of a CH2-domain del eted anti body t hat
binds specifically to a tunor associ ated antigen, and a therapeutically
effective anount of at |east one chenot herapeutic agent, wherein said

anti body aldstsaed ché]ﬁdi’tbéﬂaﬁétﬂiaeagein@ fogetht geparhifun EI N gneaiinitnstier @ i N any
‘order or concurrentl her objects, features and advantages of the
present i nYENEEEP mqopl@éﬂc élﬁgré%m epein theguedieanent dyol wfqrmesugh that thsm a

cbodi ment S arabr IR 2080, S5 B’ A Jos-b S shBb AR LB BLARE i

Descri pt i oadrofistened 4 agpyoeder oFcgsurndfiand | B show, respectively, an anino

aci d sequence an i nt act 3 heav chai n,and an am ci d sequence of
"a derived dorrmi’i‘?i’é’ﬂ?f@ﬁpeéb% JHESeRt Everifng, Bpty lt‘sﬁ’éo‘“@?‘il]ﬁpg@%ﬁ‘ ﬁgls been

del et ed; Fi@posAidnaidg (RS th@N¥nt 0 SP RESHIAEE Ydis AU EhS! Pﬁglﬁgeafgg 36@%1@‘ an

intact C2B8 heavy chain and a nucl eoti de sequence o onai n
del et ed C2ddeted artibody tthatthéndsispedifieallyo 2 tumonassotiatsd betgerdaidedtdest #heFi gs. 3A

The cor  oHiSSERGTRN s, SnGER AL e Bey A SaRFerbricrokurin Tt 487 4a ana

4B show, rﬁﬁspemgla&mimsm@h%@g]mela&idanmggace of a huCC49 domain del eted
heavy chain wherein the CH2 domain has been deleted and a correspondi ng
nucl eoti de sequiEny® gnether raspechrad the avgsesh anventign ghere 5A naerddsB askibvipr

espect | vetoung AR5, | AESRS e GRIG O, Chen i
show, respedhdrymiuyicalBn effBitive @fdghtSEHeDERd&haianddlett@Gintibbdyl Ghat binds
specifically to a tumor associated antigen, and
a therapeutically effective amount of at least one chemotherapeutic agent, wherein
said antibody and said chemotherapeutic agent are for being administered in any order
or 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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heavy chain and an am no acid sequence of a derived donmain g:;l e&% g5E10
construct wherein the CH2 domain has been deleted; Figs. 7 '3H B show,
respect i veyy o/dsodscl eot i de sequence of an intact CS5E 10 hegvwyysesh@ds and a
nucl eoti de sequence of a derived donain del eted CS5E10 construct wherein the
CH2 domai n has been deleted; .Figs. 8A and. 8.B show, respectively, a

nucl eoti de sequence of a C5E10 light chain and the correspondi ng am no
acid sequence of the sane light chain; Fig. 9 is a graphical representation
of the blood clearance rates of intact huCC49 and huCC49. (err)CH2 | abel ed
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specific illustrative enbodi nents thereof that exenplify the principles of

t he i nven demainhas béeoykldtede enphasi zed that the present invention is not
limted to the specifi nmbodi nents, illustrated. The pre Jnvention. is
pr edi cat ed,  atieh eduend B sHPYs Nyt asbleni eprs o aCCoR piehl Gk
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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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serum half-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 _




the treatnent of non-Hodgkin's |ynphoma. In this respect, p?ﬂ 'I'I 5@@%
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invention. It will further be appreciated that the nodified antibodi es may
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wel | - est abl i.shed 1gtr.ot gcols. I'n selected embodi ments, modified antibodies
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conbi ne shemed bihfdricSed frohylay 2B8f a number of antibodies that react with tumor
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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nodi fi ed anti bodi es. Conpati ble single chain constructs na 124 grat ed

in a simk@hoEgaesr - I n any event, it will be appreciated pdgdorfobes
anti bodi es of the present i nvent i on may al so be engineered to inprove

affinity or reduce inmunogenicity as is common in the art. For exanple,
the nodified anti bodies of the present invention may be derived or
fabricated from anti bodi es that have been humani zed or chinerized. Thus,
nodi fied anti bodi es consistent with present invention nmay be derived from
and/ or cmwrdrﬁezsleconsmmmgioy tommem@ dasired arodufiddnantibodienc mlmgblemmﬂ) or
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enbodi nment s, the nodi fi ed anti bodies of the presént invention will bind to

the saneastwelbas myswudiredcsde &ngmgémf@eshtype anti bodi es enuner at ed

i medi atel y ahov rticul arl ref t he nodi.fi

ant i bodi es Wi ﬁ'éde&éf’ i“@%c? f’lﬂﬂlﬁuﬁly Oéje%ggagﬁﬁ 83’?&‘ t‘ggorﬁi?%atc%zl%,
CC49 andant@éﬁé‘-@na@fnﬁh aRMEA ames‘cr%&fmeaﬁlta 7p1Wlaé tiROMRMifRd 4RIbBERs d!thé ed
ant i bodi es (i . ACri2 antibodies). As will be seen in the discussion.

and exanpiesst bmremmnsLEXenmmfanabodlemthabMyebe asesl praprovisiel antiggn dsrding t he
et e ok SSUBRL SP%E0uP B R BEL e SR R SR 1
bind to ﬁlﬁﬁﬁ@@%@eﬁﬁmﬁd W@@Eﬁg"%t]{ﬂﬁ@n{&sﬂfﬁ@ WPiaARaccilidat 80 aka® known
as Rituxi mab, |DEC C2B8 and
Dlego_) Lym 1 and Lym 2 (Techniclone), LL.2 (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



C2B8) was the first MA-approved nonocl onal anti body for tregggeln 8% human
B-cell |ynphoma (see U.S. Patent Nos. 5,843,439; 5,776,456 Y0936, 137
each of WRy@ habeoss10 27 July 2005 WO 02/060955 PCT/ US02/ Ggdfsohiiss0s por at ed
herein by ref erence). Y2B8 is the nurine parent of C2B8. Rituxan is a
chimeric, anti-CD20 nonocl onal. anti body (MAb) which is growmh inhibitory

and reportedl y sensitizes certain |ynphoma cell |ines for apoptosis by
chenot herapeutic agents in vitro. The anti body efficiently binds human
conpl ement, has strong FcR binding, and can effectively kill human

| ynphocyinesrporated hereinvbardiatice).onyi2 BSrén thedmpane pateny( OI)C}ZBsn dRitman is a
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hcon; ugEediosyal Billrrise ) mgatete it ooyt bol choriegient danas LPOVEY ¢ 1 et
any one Q{tlb%d*(“d@;???\ﬁeﬁf(m%@afahﬁn@ (RefIRLS dBﬂt)Hd Q8 hess pAL] l@@ﬁﬁd Those

enbodi nents o e present ‘invention, the nodified anti body w
deri ved dkilded inahe bntwdliiappret:la’e thanvribomof CﬁBB@mﬁ’é’ﬂBdmdtﬁe@emcaﬂlr@Gaghe As

previous]y al]uded to, L nds .human tunor, associ at e n TAG 72
Dbt en 1 stoaabetoge i b6 tRe B TURE O BRPRIOANES TR FLecl TR edh

origin, %ﬁﬁ&fﬁr&%hﬁ Wik d2d+ C%éﬂ_%'\rfbaﬂ@‘@g Wrﬁ gerlekdlB; it Will W%}r&cﬁﬁ@d Hegn Type

Culture I on ereln AT I's avari ant the LS 1.80
( ATCC Nothe GhodifigV antxbolimm dadesatkercinmmayebd wsed in kithanial ‘naked’t dramctugugated

appreci ated that nunerous nurine nonocl opal ti bodi es hav been deyel oped
whi ch ha¥epTneRHEEA Tl £i FHYUYNIF FEHAR FHectaly 5Pt Hive @ L PBRAFL Of

ant i bodi gs, Shhakgd B72.3, is a nurine |gd@ produced by hybridoma B72.3
(ATCC No. p]ga%gg %? B72.3 is a first generation nonocl onal antibody
devel oped usi img)tmrhmasfa:med erhbahiments af ticrpoesantexrvengion, the niddifiedamibodewil] see
Col cher et .al cad. Sci. USA 78: 319 3.(1981 and

U S. Patb® ﬂsswdf@zazmdmfi ihdhe SER fomor 3 %at%ﬁ ot s GO, AS prebisly

alluded to, CC49 binds human tumor associated antigen TAG-72 which 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



I ncorporated herein by reference). O her nonoclonal anti bodgzzl Ilgl rgﬁt
agai nst TAG 72 are desi gnat ed "CC'" (for colon cancer). 2
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construc I C I nant nd vari ation her eo be fied and
cona | n b TR s AsRTR e Sinale BBt 4 hselrred o by RV SRR eaeh 5
ant i bodi %wﬂicﬁ‘i%ﬁ&%&g%‘ﬁed }i@xre!n%sre%r&i&s ﬁ%k’@sléllétpm t!h@lfaﬁf Wadph&iate

construction and part characteri zati on of domai n-del et ed and B72.3
ant i bodi thet ¢ahaf, th@ﬁbmgmng aatibodiesn carstrBite toh eccambin(s] hnd yadg®ng B,

Sl avi n- Chi or i mOﬁgft : gjggt J. .Cancef 53:97-103 §11993) and Sl avi n- Chi ori ni
et al. CEf¢ ?m ted apg usyhin ageRydance Pgdd %pmﬁnt\’zﬂe Homhe” appreci ated that the
di scl osed congtsimgt e Q{nﬁyl"ﬂ@-’fﬂ)gﬁtiﬂo%sadﬁdupéég'zﬁr%vetb‘ﬁ%ou@r offtMRAkl Akg with

t he net hods and conpositions of e present |nvention. while the
cited refeporetthe hanetion had piaﬂml chaeaatmaom nﬁﬂomamdwtdb (648 annd| R

OOt e S RUSR S SIS, oMREhe el Mo BAE By G PR o

particul gply Ehierishig. 103 19985 had STHAL-CRIMPRI @6 88 L ancer. Res. 55:5957-5967
(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



patients that had undergone or were undergoi ng chenot her apy gs b(z#]%t by
the instant application. Rather, these references seemto gugja hat

rapi d cl eg;g9s6s094s t he constructs would make them particul@fldoiezshul for
di agnosti c procedures rather than conbined therapeutic reginens as

provided for in the present invention. Still other preferred enbodi nents of
the present invention conprise nodified antibodies that are derived from
or bind to the sanme tunor associated antigen as C5E10. As set forth in
copendi ng application U S.P.N. 6,207,805, C5E10 is an. antibody that

recogni zgsecHicoglly bbpl of dicnsatied e nsgociacid apjzenxecvghizky by 1GSKDaattibatlicappear s
to be specific prostate tunor cell lines (e NDI

t . q. 145, C3, .
Thus, inc%%jh?ﬂzrpﬁ pdygandrused dn apqoewﬁtediqwgmwaaa%e%%m ?%rdt éﬁ?@%’gﬁté’éc)(e. g.

CH2 domapnp: . [ ' . 2

PCT/ USO 2?@%@8?%%5‘??‘7[‘ c%l f?yy“f‘%%%@’?%fe?%% e@%ﬁeﬁ%&%gg%%cg%@@gﬁ?@ %
recogni zédetivey e5dohiprisetallbodpas of deudmligbe bprdty exgitbraofi thes@sE inaraibodpjasgat ed
par 1 cul BergeQieraps B EIBECHIRE B bh A RS eee GO oo T EuiNgg: | ved
particu ; : i rive
or conpr |.sQ:@l ..0 r fal t ,ndi I ; ti body
or O SR a9y 0 oA P D RO ookl RILP

PTA- 865. adihimista@sd lté iangutientngifferiegl fmnt pivstye cowbdint frenrdascecwith ugaethade a

radi onuc] i de as described below and adm nistered to a patient suffering
from pr 08%'8%% cancer in accordance with the nethods herein. In addition to

the anti bodi e |15 , i des) | £ [ icljred
ant i bodi es derﬁll %gg%?gﬁﬁoﬁggﬁﬁsrqliﬁug%ﬁgﬁ FQ‘ZE‘I"'{%’?‘%&’% %léﬁrlé;%ﬁ)\éél‘g&o@ﬁ%%gl

ant i bodi asibgdiee dedwd frans bngormprring ahdpeobindiag vied ofinbic] aotitdiesigeneraed ogi cal
techni ques. Using art recogni.zed praotocol f .anti bodi esugre pref er ably
raised i wx%mpwwnwupkgwhﬁ%waﬁ%% agical fephriauss, Usig & 7796t i ons
of the r t i rifd t i . i r.. cells
or col 1 Lfroea AbOHES ok pibreraly ol it WERAS 3 nihGH, BObhAR GO o

i Muni zaintraperitbiydal fgddipnedl i tdeant antigen ée.g.e ppiftsietuidon associnied iasgens or
production of antjgen-reactive, anti bodies faﬁ.(gm activat egpspl enoc;/t.es or

| ynphocy?eé@.orwsﬁ"}'@?teﬁ@d%gemww SiPhi BHEISS AR N AL WARY e & Pisgmimunization
typically elicits an immune response that comprises production of antigen-reactive antibodies
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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fromthe serumof the aninmal to provide polyclonal preparat 52 !g.',qbs
of ten desi rable to isolate individual |ynphocytes fromthe B }5 | ynmph
nodes or bl ood. to provide honmogenous prepar atl-qissodh2s7
nonocl onal ant| bosgl es (MAbs). Preferably, the |ynphocytes are obt a? ned

fromthe spleen. In this well known process (Kohler et al., Nature, 256:495
(1975)) the relatively short-lived, or nortal, |ynphocytes froma. manmal
whi ch has been. injected with antigen are fused with an imortal tunor

cell line (e.g. a nyeloma cell line), thus producing hybrid cells or
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cells are gro s assayed for production of nonocl on anti bodi es
agai nst lidked desiumeabsarbentgessay (IEI.é‘izb) aBlitgs hythidotma redilnare idqueified ited pyodute t he

I I b d db b is d
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af fi ni t yAmitatios: Biekdiples ynd Pheticd. ppedd- Hdy(Asedauib Prasnd@8o). 1t will furtlngr’m | ution

G TR A N M S e

be culture medium, ascites fluid or serum by conventional purification procedures such as, for
example, protein-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



appreci ated that the nonoclonal. antibodies secreted by t he s,cjbﬁ{\?g)ﬂ S may
be separated from culture nmedium ascites fluid or serum b)2 d I onal
purificat ivhnopsgsgdures such as, for exanple, protein-A Qixbapatite
chr omat ography, gel el ectrophore3| s, dialysis or affinity <chromatography.
I n other conpatible enbodi nents, DNA encodi ng the desired nonocl onal

anti bodies may be readily isolated and sequenced usi ng conventi onal
procedures (e.g., by using oligonucleotide probes that are capabl e of

bi ndi ng specifically to genes encoding the heavy and |light chains of

muri ne aattibbdginag e gidven up dh adlatiehnidresuinahtiizs to prolyideddimrak @ld eonseerviel as  a
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Essentla 'S enta IS ‘'extraction o fromthe cted cells,
conver sitha pt'anluc@hiﬁof hagtdaffinity himanaitibodichby dein thpfEOR dsswﬂgpslcgnﬂapmmml c
primers., As will_ be discussed, in. m)redtall bel o nsfornmed cel.ls
expr essi ’RBCCP%H%@W%’CF@C@@“@PH\?E Ia)ﬁtf%@’s or 9@552?@@3 E@F/ ! Og

ant i body , | V I ni cal
and comEr e AR el oA UG R o RO L

wi || al sendasnpseguértieningai nithécIemicadmbtgheatandi las dirchs are clearly mhibihythe pugment s
may al so tbe derived from anti body phage libraries as set forth, for

exanpl e, ofithe \BEtantIBENE8A Bl and U. S. P. N. 5, 969, 108 each of which is

i ncor por at ed h 84l inPtiiohCalhAnR (R YRnksret at.
Bi o/ Technol oggarl {h%g%%gt?érg (Zi?)t esét‘g &eslgrl bgd t he rodug%nlecl)n of high

af fi ni t ysubsteasialpnhurbad nﬂﬁwdﬂ;escilnaﬂrmsgémé fahinreds (@g., \webé) élat ecnicazbby 0l

phage | | BaRTnLS FIVROEBPOBLRIRLEIG Do Gl b it aot, LS Ul HBe 9°

traditionghy ByPL|005% ARFERE HeRidiOk idddfpora@d AlkRby reference). For example,
it has been described that the homozygous deletion of the antibody heavy-chain joining
region in chimeric and germ-line mutant mice results in complete inhibition of endogenous
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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and subsequent cloning of nonocl onal antibodies and, as sucg Jﬁ@%o«ékearly
within the purview of the instant invention. Yet other 5

the presergolphi@gid on conprise the generation of substantli.@f,g%lozm%n
antibodies I'n transgenic animals (e.g., nmce) that are incapa

endogenous i nmunogl obul i n production (see e.g., U S. Pat. Nos. 6,075, 181,
5,939,598, 5,591,669 and 5, 589, 369 each of which is incorporated herein by
reference). For exanple, it has been described that the honpbzygous

del etion of the antibody heavy-chain joining region in chinmeric and
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appr eci ate that the genetic rrater h these_ hu

ant i bodi @8l y-eaq:oéalgo@nﬁ%!aﬂvatbs@%w ml ?}i“ Edmaeo SSBYS P GC fY Shmd Yet

anot her n S

i scl osed By N n B B R oo Bls GRS HBLL DG REREY. BErgiaaete ey 0
this tec llmesquey be sdedtd:cbandmﬂthmdgsmgrtedhnmmmﬁzelﬂ) Kiowsit £z thet skﬁnllﬁ:d aoidae sSuchat
contai n nopkey vari abl.e domai ns fl__]qdlp human co stapt .se IS, .

r ef er enc#MYANGHAT desFd %@dn@yvaps@@? oA TRpGElS e P PRBERons: igover,

this tec I
5 6o, o7 Eap@ACsRudS WARIE THORE e HTERALY aRUPUABEL btiow artFnceitRdin, |

r ef er enc€urrbbt Piotdoalisy mZM)rEundJQ}OWoﬁ@@@&SalP(EHsUSﬂﬁérOPBHlﬂzhm Asoapqaaraedt from
t he instan peci ficatio e C | r qduci n

modi 11 od Yl iBEEisEcs oWy get @ honsy NowrE R 98] Bieh it herPndtrarseaied b crmer
of di ffe[—c?é}tmceﬁﬂﬁéﬁ ﬁ%’ Eluﬁ?ﬁ éi‘ﬁs di scussed extensively above, a

variety of human anti y genés r available in the formof publicly
accessi bl e deposilltfarthdvibeyapprecdiated des tef scapt dfthidi ieeendnd enantpiakrosigl etdesli ng

genes have, been published a ui t abl e ,ant, d enes can be synthesi zed
from t he¥¥auksqd %E?'%Eﬁﬂ’ﬁgﬂﬂ)‘gé?ﬂu@fy 9e°ﬁ’éé‘idﬁ ‘%eé’g‘ Al ternatively,

ant i body- pr odygi;Ngeff&hbwn, RNA may be isolated from the original hybridoma cells or from

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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~_use in the invention as described bel ow are described in

lines may be selected and cultured using techniques wel | o
et ok 28Y 2t or y

skilled artisan. Such techniques are described in a variet

manual s arglo g5/idyedsy publications. In this respect, technl%?;é sosjibiabl e for
rent Protocols

in I munol ogy, Coligan et al., Eds., G een Publishing Associates and

Wl ey-Interscience, John Wley and Sons, New York (1.991.) which is herein.

i ncorporated by reference in its entirety, including supplenments. It wll

further be appreciated that the scope of this invention enconpasses all

al | el es, cowse, tlanDN Aamdy mntmad1ﬁctbawbrch¢gatouhﬁp5®ansnm§10d@$eny beidt derieg n. As

s well | sol ated f.romthe original hybridoma cells or
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i sot hi ocyanat @il aitoap s%&&exﬁéseﬁfaokﬂséiobé&‘ heRlizl. OVEHdhick8hdd 'sch@stié on or
chromat ography. Where desirable, nRNA may be i1solated fromtotal RNA by
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separatel’y, using reverse transcriptase ant DNA pol ymerase in.” accordance
wi t h wel det Knohrhareit haasbe lobtaireed theovighi tl'lcaaeedcetswf‘,oammm Bbids spmthesiegi on.

prinmers o re specific, based o ubl i shed  heav i ght
Cha n D "Hhe weeas mt<Giabbibed vig Sy O s Bufubtin Sepestay Suls

used to AIRAlPE IRl PRESIde %ﬂ%@lié@Qoﬁmﬁﬁlﬁl@tﬁtmﬁ’é’pﬂe&ﬁhinv@a'i‘tfbnheaVy Cha' ns
In this case the libraries may be screened by consensus prinmers or |arger

honol ogous pr Bihils, a saridiy af difersat Wpcspﬁantlbce@asomaprb@bdﬁam@d\mnd myqsliiged | y

| 1 d DNA, | at ed f th .d
Featr] ctRBH e e AR B MeraUEY AHERE ©hineopdAlaPUE AR Yiknown
techni qugsrSeriout Shihoh Rafl€ t'ﬁd) {hai éhd DR t&% %Lﬁﬁgf(ﬁﬁﬁﬁ'%ﬁ@ %e !1Sl|d% héfer t O

reconbi nant DNA techni ques. 6 27 July 2005 “WO 02/ 060

PCTI USO %mw&neo(ﬁ lseavy a2 [ﬂght cimynsb er aggiedate thexeof ovhdthrgot mttlhp,oq@mssa nt

i nvention at, an t.durin .the ,tﬁol atj on process. or %P e\%Hithh
tibodies' re ers to such asseniblies ch have

anal ysi nY televal shecitic immunor activity.
significant known specific immunoreactive activity to an antigen (e.g. a tumor associated
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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Preferred anti body sequences are disclosed herein. A igonucézﬁtigﬁo
synthesis techniques conpatible with this aspect of the in i gre wel |
known, t o hdsed artisan and nmay be carried out usin vera
connerciaﬁﬁ@ogég##able automated synthesizers. In additigﬁﬁﬁ%m%&giﬁuences
encodi ng several types of heavy and light chains set forth herein. can be
obt ai ned t hrough the services of commercial DNA synthesis vendors. The
genetic material obtained using any of the foregoing nmethods may then be
altered or nodified. to provide antibodies conpatible with the present
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ot Dot donh o ARG B SRR, WAL RO,
5 g'n gﬁ : \éelteg?g&@l bindiapAmSiiQacht bhsdiNg, land B8 Hk& CBY $8vehfloBicemiicdink Jigheow, 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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five distinct classes of antibody that can be distingui shed 81"5 1 cal ly.

Wil e all v%gﬁ%%sgsses are clearly within the scope of thgd 6 &sHisrs
i nvention, the follow ng discussion will generally be directed to the

class of 1gG nolecules. Wth regard to 1gG i munogl obulins conprise two

I dentical l|ight polypeptide chains of nolecular weight approximtely
23,000 Daltons, and two identical heavy chains of nolecular weight

53, 000- 70, 000. The four chains are joined by disulfide bonds in a "Y"
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used functionally. I'n this regard, it will be appreciated that the
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antigen recognition and specificity.. Conversely, the constant donains of
the Ii gh?GCB%‘?'ﬁy’_("’tfl)‘”a}ﬁ'ﬁc}ﬁ?ﬂ‘ér_vﬁé"awx%H‘ﬁfaﬂt e 1%_0111. CH2 or CH3) confer

i mportant bi oh@ed@kedIHRORE thd EfiablCiapidfh aREWE Blelabody RNERLAESRbaIRDI | i LY,
Fc receptor binding, conplenent binding, and the like. By convention the
nunber i napdofpecificallycuing epitrpes eyinomunierearitive aitigsneathal indhe Medomaiaomd Vror e

di stal from.the antigen binding,.sit or , am no-t.ern aus t he anti bpdy.
Thus. ¢ hPTHE SLAUREIRGE s o 4 s B 88n i R shur AEp R oY ¢ ne
heavy anghtiphdBindih}akits TRSRRGIMAR) ntidddd Riru@bRl fievides fé AsSsitigee Girfitngei t her
kappa or lanbda (x, 7"). Each heavy chain class may be .boun_g with elther a
kappa orsitegbstat atiththend bbeach arm of dheel alMoreispedifigrtly. Bedinbgeny indiggaitass ar e

coval ent bonded to each other, and.the 'tailiportions ef, the t heavy
cha e defind i ks TR RuatK B et GeiohS (GPIRY ph B b, 08 RlaH The
I mmunogodydldsns are generated either by hybridomas, B cells or genetically

engi neered host cells. However, if non-covalent association of the chains
can be ef fect®he isix 1R cere sbortgeameentignoushecquenepseghtaging acids that are

ronchoulLLealy RSSS 10 Tt bcaleR. e Sk Rrihel ol oo
forked efien§ibndtR@nfiguration in an aqueous environment. The remainder 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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Y configuration to the C-term nus at the bottom of each chai22. @t :qge
N-termnus is a variable region and at the CGtermnus is a OJH tQaEJ

regi on. Tgﬂ?ﬁ'ﬂ%ﬁsl ed inthe art will appreciate that hegpppsdhaonss:are
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classifie s gamma, mu, alpha, delta, or epsilon, (y, p, a, 8, S) with
sonme subcl asses anong them It is the nature of this chain that determ nes
the 18 27 July 2005 WD 02/060955 PCT/ US02/ 02373 "cl ass" of the anti body
as IgA, 1gD I1gE IgG or IgM The inununogl obulin subclasses (isotypes)
e.g. 1gGl, 1g&, 119G, 1gHA, 1gAl, etc. are well. characterized and are
known t oetcd onfupinef Qiigiei bnpdrtigpaslyi preferad pohodimsaisthoththe spdaldp andbeonstpsh of
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the antibody to selectively recognize and specifjically bind epitopes on
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provi desinkv@itichmaNbé B@NaklzditrMigheridst @1t SdligitthetifduintloPimmpaed agina of the
Y. More specifically, the antigen. binding site is defined by three

conpl enedricssguaraesr m ni ng regi ons (CD.Rs) on each of the VH and VL chains.
The six CDRs gre,shor.t . non-cqntiguous sequen f.am ng Id hat. are
specifically %%811“1%56&! "fnglbf’%% r’?‘Ff’%’ _tazr”ﬂ ?lﬁ_g’ﬁg%?aﬁrg‘f%gﬁ@?taenoggﬁi"%é %’H °body
assunmes fypRaliy e SurfleMBitfdodfathat Qething Usra sisyiantial IR reRiide S atipeh baalimnt . The
remai nder of the heavy and |ight variable domains show | ess

i nt er - noprepertiay of/the ipatsint antipoiy, irhae lass dnmuaegeniaindiumaas. Thisrad bhe

framewor k,regions. .The fra . regj ons. | I opt -sheet .
conf or rra?clhi?ﬁg%ﬁﬁ VRIS °‘?§W“?Bl§§§j %TSﬁWé*?@%gﬁa‘?‘e gﬁ%ﬂ}‘rﬁ%}s g%éa%geasoensla Br i ng
part of, orfth@umas ol r&dibnsab Yetoratt RibnericegiBodiea B ingegil@msa pat of 0 form

a scaffold that provides for positioning the six CDRs in. correct
or i ent at ¢ngroroypoierniche ohahiman somplementanty feiewniang rogiens ((RgHptoelpanm t he
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conpl emegt @K YrahsplARER the entire non-human variable domains, but "cloaking" them with 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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pronotes the non-coval ent binding of the antibody to the ing? no[%@ tive
antigen epitope. For the purposes of the present invention, ﬂulg ﬁgd be
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propert i & B‘SEFF’“ tci?és Sad ge e‘éﬁbﬁ EBH\/@@&}PQW g’ﬂnﬁ g ‘i‘&g@“ﬁyﬁ?ﬁﬂﬁﬁgeﬁi IE“’?tnfxf‘lurnams.
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non human, eBIPLerenl S, LGNS, 1o o0 (RSl LRt Human, { paever
5L S0 Bl AR B L B g .
r esi duesfortBuiahUnst BRad Noar £,585,68%,05695,761 ab61603.362.6t vall . he Relbovithiatthe Acad.
Sei. 8L co%?pi:%én&:e (o% 81%451(2, ic.ki M:)c{ irn.it g Qrt_.eéiﬂ%lr_ by ég'\r/yiﬁgl (%Hggtlilie experimentation or by

trial and 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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are hereby i ncorporated by reference in their entirety. Those skﬁ ed in
the art will appreciate that the technique set forth in option (a) above
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are altered by at |east partial replacenment of one or nore CDRs and, if
necessar 91 they cprmtant aegionsanbvlr karipusginonunaghtbabo ndassesnate welueerar. cigngi ng.
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maintain the activity of the antigen binding site. Gven the expl anations

set forthe G-tertginad of Mzt Ig(Nowlechle588, @BYrisss g§yBoxismieind0S reddiey grhileithe wi | |
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region encompasses on the order of 25 residues and is flexible, thereby allowing the two N-

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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by a showtd this rsluee the sspue belf (i€ gpd nanspecélis aivecitionet a periveaRdscd@miivof t he
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may not be appreciated. However, as shown in the examples below, the resulting
physiological profile, bioavailability 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
23
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car bohydrate chains are interposed between the two CH2 doma'%?? ofeqﬁ.
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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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infroduction into host cells that may be used to produce the desired quantity of modified
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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i mune response agai nst the construct. Accordingly, it is preferable that
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nore preferabl 1 I (W LI i 1 cal i ties of
the’ Mot s e SRl SR erbbackl v BRUE R AFIEREH pilHBidei v e
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e oS A P B Be RS SR e SEOTNE b o PAETR
| ocal i zaydr@RighTevel bRfrkssion &f AifYodies @RBIihdRpRatich &f viphbledal ebitdndadgigart of
one or nore constant region domains that control the effector function
(e.g. cogfesrimgsiecian ip@HO cells, followed by selection in G418 containing medivm and
methotrexate amplification. This vector system is substantially disclosed in commonly
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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(FACS), immunohistochemistry and the like.

As used herein, the term “transformation™ shall be used in a broad sense to refer to
any introduction of DNA into a recipient 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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system pEavind@s dtivfer Rdagtor CorinRicHiRfed @VedliEippdd: R cuhu) e.gP 8 Bslldv didprs, | n
ot her preferred enbodi ments the nodified anti bodi es of the instant

i nvent i omicrpgpsiles, op peaessaicachends protejanmis cadrdges.c basisplation ofthemedifiedhose

di scl 0sedseongndl o HRGEY iShal G5B QiR ORR ard bRl SRl Mo 2. by
precipitation with ammonium sulphate, dialysis 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.

28



I ncorporated herein in its entirety. In these novel. expresiegﬂl§%ﬁéens
mul tiple gene products of interest such as heavy and |ight Enar'

ant i bodi esygeyoedassspr oduced froma single polycistroni c copsindoshzzzdhese
systens advant ageously use an internal ribosone entry site (IRES) to
provide relatively high levels of nodified anti bodies in eukaryotic host
cells. Conpatible | RES 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 systens 26 27 July 2005 WO 02/ 060955 PCTI USQ2/ 02373 may
be used to efedditiom tp pipkatyates, teﬁléarwm mwarhjérw fﬂfmbff resgd- faechamyees

di scl ose e t n o] r or
ONA sequire b ora FARA, hABR, Bl e AEE 5RR0Rl bacd® Bt WIS

expr essi mﬁbru@gmgmmmdagh blmu‘ribéxuﬁﬁﬁhdr rstrmnmeapmmmﬂy ataaaﬂslest cell. That

Is, the host cells e transfornmed. |Introduction of t lasmd into the
host cel For @ﬁﬁesﬁ@l‘décé}?ﬁllqu%mwsab@evﬂﬁ%ﬂs YRRG O dﬁé‘é‘ﬂf‘oelﬁsm!@ﬁ%bt%aihose of
skill iy l r f n

(i ncl udi né"}aﬁi 2 39 or ééﬁ“gélgrlr?}cj%?? égﬁ%’a{)ﬁ&[@gz%) ﬂéhglq{)é‘%tafst@%h%?%nsp

cal ci um @D@@)@h&b@nﬁbﬁl@l wkd.aThio Plaseéd klrdads icomaink tthe &pVgémp@chDhslﬁowdcs a
mcroinjection, and infection with intact virus. See, Ridgway G
" Manmal | SEHECten Fagkes iforna yaiang sain o ytse lacking she ﬁlahtmfpoerwzn\re@@@ hgn, for

Rodri guez ?ﬁg‘g‘pﬂﬁgﬁ 4076 e Eﬁ’?l{t(&(ﬁ{e@qr]érﬁﬁes §9§§Qﬁ'977ﬁ cbert s B thd DSt

preferab roduc on in roporatlon The

transf ormﬁdlegaehlas zaﬁ:aar@crtawtxcwfdmé yean didsi o¢lb gampn® plidnapevides taheeffeptiwduct i on
of the light chains and heav halns and assayed for heavy and/ or |ight
chain pyirepmen)ordetosting trans Horb wg é‘?ﬁ%ﬁ%ﬂ?@§ f frpipplisa - enzymne- | i nked

[ rmunosorbent %;ﬂ

fl ourescence-'a |' v%‘%’egﬁ I chp qke%l ySI'S dw&l&&@ thmﬁﬁgbfﬁfisﬁngg%deﬁ stry
and t he ¢fl #e. présent$e@dntied endy, bé hneed er asy ‘ohé afsd anmbed oft cosjngdted fee.used in a
broad sense to refer to any introduction of DNA into, a recipient host cell

t hat cha}ﬁge@mﬁ@ug%%@yﬁ@c%waleeof?%auéﬁtnayﬂquéﬂgu FlttfsaﬁtHwéleé nge Areserhe
reci pi eng,,, ansggléﬂr %gc%i ?ga‘?ecﬁ Byt sudhOf rffidibSropds ihliipdufic CAehi, t hat

have been
cytostatic agents, biological toxins or prodrugs. Alternatively, the modified antibodies of

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)
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leadmU 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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of how clinically useful quantities are obtadined, e nodi fied anti bodies
of the pﬁ@ﬂtamdnanﬁeh‘h erbuffaysdi)mqmsmh iam aasn@lunnwiaﬁ%mal phﬂmlew-&?@iutmmm(bat ed

anti ent pre erred radionuchdes for directly labeling antibo 1es are
(i.e. lgg o CBCﬁcon gﬂén‘f (iul atefjdfo]rma {1 P%rltlcu % 8

ant i bod|
well known in the art and a particularly preferred radionuclide for direct labeling is B3l

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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I nvention may be conjugated to cytotoxins such as radioisot ?P S
t herapeutic agents, cytostatic agents, biological toxins o §P3&PB%S

Al ternati ¥gah ¥andedd nodified antibodies of the instant invygRti@yesmy be
used in a nonconjugated or "naked" formto harness the subject’s natural

def ense nechani sns i ncl udi ng conpl enent - dependent cytotoxicity (CDC) and

anti body dependent cellular toxicity (ADCC) to elimnate the nalignant

cells. In particularly preferred enbodi ments, the nodified anti bodi es may

be conjugated to radioisotopes, such as 90Y, 12'1, 1311 , 1231, 1111ln,

105Rh, 1bdew Srthgthes pompatibie ehqdatorpyipelydingdrme yebirdeBgrecrodimy epsiiobee of a
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drugs, prodrugsm@atitlé ehélsiofsa inchRIBROMS RpEtdfid bif@ichionil CheRfor MR facilitdte,
adrianmycin, and | ynphoki nes such as interferon. Still other enbodi nents of

t he preséhlationvisrorpardingrapplieationt $psial Nos of8/Hbus k3. £8/4a816 cadB/48:H0gat ed
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wherein the resulting nolecule binds to both the neoplastic cell and an

ef f ect or radisinuclidecds taygetsitgs, ¢ 6} B-cellHgmpbene timassiteo f Homp s atberj hijactimabr
unconj ug | modi.fied antibad | ng..of . | VR a age of
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radi at i omhy a8 be benkificial 0&mor Werdps/ 060955 PCT/ US02/ 02373 and pati ent
condition. It will be appreciated that one skilled in the art could readily

make such. altswdiledso bmapmseciatedithsf. inrascardanshivigsthgdeashings Asreirs gpodifedki n, "a

cyt ot oxi r t ot oxi c_agent” S y t.that oLr] to the
grow h a‘%g%&d%%lllﬁéf’ g)te i %Orli‘%c?ﬁ&egeﬁe?ﬁg% n%a;a% g‘%[elst g&r celf(?g%ogh,%i Wg}te?"lpglrjﬁ%i stroy
a nal i gh@pess MTenhie xR SetafbRReleationedrosambing applidations inefein frbipdeatedbyt are
not limted to, radionuclides, biotoxins, cytostatic or cytotoxic

t her apeutefwenggein theirpewiteiygslisclasenradiolabeled dhérgpantici canjvgatpsntes dipgnostic

bi ol ogi cal .response npdi fd ers. such as oki : 11 .di ed in
nore det al' i ophel o‘%%,sf“‘%‘%*%erfafé I ?d(?gH%?g? f("i)l no)%?ﬁ%eragggt?cpgﬁf?t?og 1 ar[}]?ﬁ%r 8‘?“@#?*’3% for
use in tagnprives anhurdidy6hoA6nal HAMBNET 2B8NYpebificab tiiiniant ®DLO a6tigen] ehat &¢ ard or

stowt heattached to '"'In via a bifunctional chelator, i.e., MX-DTPA (diethylenetriaminepentaacetic
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;
32



grow h of malignant cells or to elimnate nmalignant cells a?2J§§¥QB§
associated wth. the nodified antibodies disclosed herein t he
purvi ew ofwd gfoedassssent invention. It will be appreciated tgatysehafdgeVi ous
studies, anti-tunor antibodies |abeled with isotopes have been used
successfully to destroy cells in solid tunors as well as
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Par t i cul sholid qumhﬁ]eiioradﬁac@dt@m&bilsﬂla&aﬁg)theitm@etrmﬁgcﬂ abel | ng i nclude 111In.
and 90Y. As used herein, the phrases "direct |abelin ? and "directy| abel i ng
approach” both e%’é’ﬁﬁ‘ﬁ%ﬁ%”ﬁﬁﬁi@ﬂ%ﬁél(i g thesaneutienlly pifegtive amenen oi r¥éct 1y to
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be

ablative dosages of '*'I-labeled antibodies range from between about 5 and about 70 mCi,
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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dinmer or tetranmer, such as the N-linked sugar residues pres??t P?’gﬁ on the
Fe portion of the conjugates. Further, various direct |abe r‘f{jy ﬁni ques

and prot ogRh Gipsssconpatible with the instant invention. gegy 5504 €,
Tecl unetium 9&l)m | 'abel | ed anti bodi es may be prepared by I|i gaﬁudﬁgxchange

processes, by reducing pertechnate (Tc04) with stannous ion sol ution,

chel ating the reduced technetiumonto a Sephadex columm and applying the
antibodies to this colum, or by batch | abelling techniques, e.g. by

i ncubating pertechnate, a reducing agent such as SnC 2, a buffer solution
such as wspestiialphepgarams iandhbetat énsiktarscare @ll onpatiblgrwith imhtheanstiantoigiverdionl n any
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approach is particularly preferred. Patents relating to chelators and

chel at ortargstgduigamasotberapyk Aovansd ¢t alhénmimol. Cell Biph$6ahte 120 (B)87Ratldigse No.
4,831, 175 ,of sow,i s @it ect edsd O pol ysuheti t ut _

di ot hyi eneBrrdRRR BT SOt FAE AL el 3 e A AR orGr & B oo TERte S
cont ai ni Pgedth®oS %wso,?W%rmddaOQcﬁiiM{al tdhed rregw@iﬁgr Qich OfdidikorpeFadntis Nos.
5,099, 069, 5, 246, 692_, 5, 286, 850, 5,434,287 and 5, 124,471 of Gansow al so
rel ate tigcppbiateddwréinby eefc®ig2A chel ates. These patents are incorporated

h in. in thegi tirety. | . L bl t.al hel at
hr e’ et iyl encafdiaLbrdionies s RORIGER B ot bR efor B Rhemsieadior
aci d  ( DRT&hjughted 8, iRl Al §hR @RE 8'€ number of biological response modifiers,

1,4,8,11-tetraazahet adecane-1, 4,8, 11-tetraacetic acid, .
1- oxa- 4. phatpadeBticatagants.drios ad somuaclogizally adtetligandsacBiose skitled in the arhe

e Bl SR TR PRI BBt b BB AL st
Lo S Pl R st g LI S el e
wi t hi n tpreparedpe. by reaetngthegnedifictomitodiss . with an activated ester of biotin such as
the biotin N-hydroxysuccinimide ester. Similarly, conjugates with a fluorescent marker
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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Conmpati bl e chel ators, including the specific bifunctional cggla&%b gsed to
facilitate chelation in co-pending application Serial Nos. HH ,g

08/ 475, 8183y@shoddeds2 78, 967, are preferably selected to prodPesiiodhts
affinity for trivalent netals, exhibit increased tunor-to-non-tunor ratios
and decreased bone uptake as well as greater in vivo retention of

radi onuclide at target sites, i.e... B-cell |ynphoma tunor sites. However,
ot her bifunctional chelators that may or may not possess all of these
characteristics are known in the art and may also be beneficial in tunor
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vari ety of radionuclides are applicable to t present invention and those
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several factors including: eight-day physical half-life; )
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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anti body both in the blood and at tunor sites; and em ssion
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comprise cytokines such as lymphokines and interferons. Moreover, as indicated above,

32 27 July 2005 WD 02/060955 PCT/ US02/ 02373 dehal ogenati on 29fJu|y02%|ogat ed

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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radi oi sot opes are used for imagi ng. For exanple, additional ra‘{di&q’? t opes
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In addition to radionuclides, the nodified antibodies of the present :

i nvent i oproviding thp eonvenicnerenf@dministering ta dwpatientegingladiug.any one of a nunber

of bi ol ogi cal (hesponse mdif.i ers har maceut i cal agent t oxi ns. or
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t echni ques dependi ng on the sel ected cytotoxin. For exanple, conjugates

wi t h bi ovderthggeeantibp@ipn itethyeloguppipysed qubentagesperallyoidipsei who aret intdotfiolng. wirt h an

activate ster of bieotin such as ,the biotin N hydroxysuccinin de ester.
S 1 ar | SPECrar e el Srebs Be rr iRy o Y RNEE A R he
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an isothiocyanate, preferably fluorescein-isothiocyanate. Conjugates of the

chi meri cof fmtmpdified sndodidsemileps shen particulakly ayselol tfert ireating tratients ¢hat tase ances
and netal ,chel ates are repared in _an anal ogous . . Preferred. agents
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delivery profile of the modified antibodies make them very effective for the administration of

radiolabeled conjugates to myelosuppressed cancer patients. As such, the modified
antibodies are uscful in a conjugated or unconjugated 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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t hose which are used for cancer therapy. Such drugs .incl Ud?’?.JIH[‘}C#ﬁ eral,

cytostatic agents, al.kylating agents, antinetabolites, anti- erative
agents, tubghsbeobdsndi ng agents, hornones and hornobne ant agopishieszand the
| i ke. Exenplary cytostatics that are conpatible wth the present 1Invention
i ncl ude al kyl ati ng substances, such as .nechl oretham ne, :

triethyl enephosphoram de, cycl ophospham de, ifosfam de, chloranbucil,

busul fan, nel phalan or triaziquone, also nitrosourea conpounds, such as
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m t oxantrone, procaine, tetracaine. lidocaine. propranolol, and puronycin
and anal Spmotherdpontd aggatscheld defadministered asstandards sleldknewn gpraggoitgaensuch as

corticosteroids,.e g. prednisone r.ogestins,. e g. hydroxyprog ne or
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am nogl ut heti mde are al so corgatl ble with the teachings herein. As noted
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pr evi ousfoflowed by sitidr englized ex beamradiatinkeln yehetheicambodpagmis, hetmedified o t he
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derivatives

readily be able to discern effective combined therapeutic regimens without undue
experimentation based on the selected adjunct therapy and the teachings of the instant
specification.

In this regard it will be 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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of the enediyne famly of anti-tunmor antibiotics, includi ng z?JLI' %{l}ﬁgm cin,
esperam cins or dynemcins. These toxins are extrenely potg & ct by

cl eavi ng Ri§hHRhedNA | eading to cell death. Unlike prot gidyid%isdss Whi ch
can be cleaved in vivo to give many inactive but imunogenic polypeptide

fragnents, toxins such as calicheam cin, esperam cins and other enediynes
are small. nol ecul es which are essentially non-imunogeni c. These
non-peptide toxins are chenically-linked to the diners or tetraners by

t echni ques whi ch have been previously used to | abel nonocl onal antibodies
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the conj HBRCE: 3sach & VedhilF auk EemARRbTRCMeof B nBlinoro i Jeh Bl °0

reduci ngethhisimess il Hodfite ahittbod§ Will DsagRimgetet evilin 8] A3, I OPEGAyseF thf t he
conjugate. As previously alluded to, conﬁat_l bl e cytotoxins may conprise a
pr odr ug. sekstedsehgmothsrapeutic ageat oefragimsriodh unill fosther be prpreciaed dist sy

derivatiyve formof a phar ' | Y 4.35 2 ; : / .
o) Uso2l 635 UstoneDis MaGh B AR S o Pl 4l e o ol ol il
conpar ed(feOsubkigntR@r eidul@hetgisend i s capabl e of being enzymatically
activated or converted into the nore active parent form Prodrugs

conpat i bl e wi Mareoker, imaesardante Witk thedwesepiuinveition fony¢lpswppressed gatient shall
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pr odr ugSappfiRiad ik lieré 4Bs sbverd @lodth EAOX YaRMIeRR Eoneanb@liRi Med apraiicips or
optional I'y substituted phenyl acet am de-contai ni ng prodrugs,

5- f | uor oegicatsrsneof myedlosuprsesian fandoeneir ¢ani wasibyr saragys theatexteah t9e vdiehvert ed
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i nvent i OfcAaRR1che afch axe AROIRS NYLEBEME | Coudd ANC Y @5 ChlueRe @have. SGspng
ot her cytotoxins, it will be apBrem ated that the antibody can al so be

associ atmpeloguphressitn on paviial mepleahlagion magibe asgelinet varioug biorkemigsl shseedery
ot r otor B e ASRRE e DB FaRbPbuR sh AR b el ShERE: b i .
such congkgedt isos¥skilledth BGE Wll dpPre@RREEICHRRAS RARY havl uh@&BoicdkRitionahat
all ow for direct expression of the antibody-toxin construct. O her
bi ol ogi cicmothepmplidepically exhibit reduced red marrow reserves. As discussed above, such
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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nodi fiers that may be associated with the nodified anti bodi 22 f@@B?
present invention conprise cytokines such as |ynphokines a Jpiy erons.
Mor eover, v@éoi J(S%at ed above, simlar constructs may alsg, &Lfd Shsk-4 0
associ ate 1 fmunologi cal ly active ligands (e.g. antibodi es or tragnents
thereof) with the nodified anti bodies of the present invention.

Preferably, these inmunologically active |igands would be directed to
antigens on the surface of imunoactive effector cells. In these cases,
the constructs could be used to bring effector <cells, such as T cells or
NK cel |'s, in akdsdicgedxbove yndny migelonpppbmdt paticois| haye bandeigoge aogmernof

associ at ed anti gen thereby pI’OVQkI t he desired ne respopnse. Vi ew
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effectively directe r cells. Such.drugs enhance the sen ity to
i oni zi ngMRaN28EY Hﬁfé{\vﬁ@k@bvro%ﬁ@ﬁgg ?li'ﬁ S't‘%‘éftgﬁggfﬂ%gﬁt:?“ g svsth gﬁﬁ%‘k’ﬁ%

ant i body, 6019380484 Gh lbtzﬁﬁidbﬁ() B8 fayPRLstiC Sdidordy i ﬁaﬁieht‘éeéxhlﬁlﬁﬁg
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maxi mal . m}%iesuppmbsimmcbgmitthsmeéﬂslcawemdIspﬁkﬁchllupnllajf bedsqinmdgmdn@@nwwﬂd be
cleared quickly fromthe b 8 27 July 2005 WO 02/060955
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cl earance froﬁlnﬁl‘lluqof%l\%%(} h{jr}uunct - d&l’Pot herapf;1 woul 7 be admanl stered in
one of timseat inapnsionlmpy éxtueedal od:@mtctmmdr abimbmation mﬁe&hysqiemoﬂlwmewc to the

tunmor, 2 radi oactivity directl ted in th unor temc
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t herapeutic radi ol sotope to the radiosensitized | nmunoconjugate, thereby
provi di ndistussedc suwhesgern oftenfesaliin mesecmcnmg of mdtdmcpwaresemes alkis mglueuon ug.

Whet her or not fhe di osed ant t ed
unconj ugeBde offgetain W oﬂﬁnqllmﬁ’éﬂ bbq@c‘fg‘ﬂrg%&fiﬁgg %gonﬁ’&?t%c glclﬁ‘i/ga X 8%10ft he
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nyel osuppresse fients, especta ose V\/no ar e undergoi ng, or
in such patients. In other preferred embodiments the radiolabeled immunoconjugates

disclosed herein may be effectively used with radiosensitizers that increase the
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
40



have undergone, adjunct therapies such as radiotherapy or cgﬁgoli t}?r py.
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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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t he therapy and the disclosed anti bodies. Those skilled in e ar 1]
appreciate that the admnistration. or application of the égrjlu&éoo\g”

conponent §y8f2hdisssconbi ned therapeutic regimen nay be ti rﬁfﬂ‘i phance the
overal | eﬁect?veness of the treatnent. For exanple, chenot [Eéérbgfgeutic

agents could be adm nistered in standard, well known courses of treatnent
followed within a few weeks by radi oi rmmoconj ugates of the present

i nvention. Conversely, cytotoxin associated nodified anti bodies could be
adm ni stered intravenously followed by tunor |ocalized external beam
radi at i oflomustineetnitoxdndronegpacibiverand pradnisoms) ¢adh with wakth ki fosing/ratss and
adninistereg concurrently with one or nore sel ected chenot herapeutic
agents i °i9Wfhgle office visit. A skilled artisan (e.g. an experienced

oncol ogi st) wayk dmBEnt c{f%ﬁah&meﬂagaaﬁela@eﬁt% dé 521iA cohbRstdn it aEh6&ded

therapeutic regi nens w thout undue experinentation based on the selected
adj unct amérodiss ik tisiant Backtiongsapvay thy suhistiaent may peadrhinisgercd according hi s
regard it wil].be appreciatedthat the combinatji of the di.fi ed antibody
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therapeutic benefit to the patient. That is, the chenotherapeutic agent
and nodi f2&0((&oel Go bldydnmeanyes bd.. adori Hi &t 9. i n any order or concurrently. In

sel ected enbodi nents the .nodified antipodi es .of..the_.present invention wll
be adni ni ster ?E?"f?é‘?"eﬁlsgusts _tg’_r‘?a\‘f'@dgl?%/i Hg‘P‘%'lcsur‘l’ﬁet?‘&oﬂ@s%elr?gf’?\té%py. In
yet ot heﬁnmﬁlf]?@gdtﬁ?@mﬁagmkﬁ@ R diddogfbiiils DAEles ARY bheadhnmaber apeytic

treatment w be adm™nistered substantially similtaneously or

concur r epbdrnacéivicalbxeliioties ambent fart the it vinm yrefgmengpivmammplianmalignagdesade i body
whi | e unger goi .a caurse of chenotherapy. .l n.prefer.red . enbodi,nents the
ot §i ot Bt AT S et e dhied i il 3 rffiaea ik

chenmot hepanAME| %dl%ﬁﬁﬂhti@% bAEaLBRMe étﬁbi%h%’f Hffgfa@%&eegbg%g@odim@@w}a he

nodi fied antibody w e adnministered within , 8, 6, 4, or 2 nonths of

any chenphdrerepeitl comgesitiosr in 3@c@adael Wid0WE: PABCE2AI060065 ROTIES02/ 02373
RS TN DA R O o i T e
treat menfoxid Buds, Peti@latives and the like. For the purposes of the instant application, a
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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enbodi nents the nodified antibody will be adm nistered withi_9 5 2@‘0 3, 2 or
1. days of the selected chenotherapeutic agent or treat ment: J‘F{y P
further bgyaphigsssated that the two agents or treatnents gryudi®o2srs

adm nistered to the patient within a matter of hours or mnutes %i.e.
substantially sinmultaneously). Mreover, in accordance with the present

I nvention a nyel osuppressed patient shall be held to nean any patient
exhibiting | owered bl ood counts. Those skilled in the art will appreciate
that there are several blood count paraneters conventionally used as
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modi 11 ecbshEatlE fipitdngtic o TS EQ:éﬁﬁﬁmn% Ryt 0%#'@3@%@&’8’6 B et foct i vel y
treat patientg Itb%}{igggmﬁi\@% scOMEST thb prosert il osdROHerriBdified apliftidedsalf thount s

| ower than about , 000/ mMmB." More preferably the nodified antibodi es of
t he presrentionyewayi b agminigiered sleda thumaneett offisr iaainal vaefepidanscsvigs thess

t han abo 1500/ | ess,.than about 1000/ or. ev r rably |ess
than abo r%gmﬂ%éﬂ’g&?ﬁf Q?%Veg{) ﬁe%ﬁ?‘fﬁt g}(;ii% St ]‘ gooﬁﬁgggp%gucﬁ ﬁ?egtr @s%ant

I nvent| Omcfﬁﬁb’ut%rgﬁ@}% 1Rt d8@ke. PThé BRRILDich Y tHRnwenfibalceh BE ad@ihidtered td ess

t han. about " 75, 000/ mﬂg’ | ess than about 50,000/ mMm®B or even |ess than about

1. 0, 000/ sneB. hummnaomethes gumel &1 agenventionslodesagsk farmeprepared iy eambinipg theasi |y
e 20 oo PR P TR B35 st BN B
diluent according to known techniques. It will be recognized by one of skill in the art that
the form and character of the pharmaceutically acceptable carrier or diluent is dictated by
the amount of active ingredient with which it is to be combined, the route of administration
and other well-known variables. Those skilled in the art will further appreciate that a
cocktail comprising one or more species of 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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WO 02/ 060955 PCT/ EJS02/ 02373 As indicated above, many nyel o?rzgﬁlr%? d
patients have undergone courses of treatnent including chefrot'Hé ﬁg

i mpl ant r g6h ¢4hesaPy or external beam radiotherapy. In theG@agsoshst he
latter, an external radiation source is for local irradiation of a

mal i gnancy. For radi ot herapy i-nplantation nethods, radioactive reagents
are surgically located within the nmalignancy, thereby selectively
irradiating the site of the disease. In any event, the disclosed nodified
anti bodies may be used to treat neoplastic disorders in patients exhibiting
nyel osupgripsEstaty.r s sititabiccpharmacentieal campesition forsipicstion sy |cpmprisg 2 batigsed i n

conjunction with external beam radiation or. inplant radioth In this

regard i _te'zwi "1‘°I°¥HP€(’J r‘ﬁ‘ﬁé‘? e Oﬁﬁgtf’%%:i E&g » £ hgaa{ﬁ§tﬁ'!é%i #qlg%%aa%)i (éé%lﬂélsly of the

instant k@MERA RBntRY:. hemds &tbinin€ BicU HdweRr,Gh otifsrimdlieddsadniatible avigh

chenot her apeuti c agent or %gents or reginmen. f_e. rovi de, a conbi ned
t 1

t her apeuthiecteachifigrdwicinnhe medified aalthedies cagbe als "‘ng@] id}ffg‘%t W the g ob1the t he
wt h of | i l.s in.vivo. di X - - |
Phthe T aEEPOR St el okt U8 bR URRL BRGNPl f oS

whol e or agagnt.part, by the di m nished nyelotoxicity of the conpounds of the
present invention that advant ageous_l.y all ow for the aggressive treatnment of
neopl asns i nPrpamatipnes fos peeentera) agntieptrapionfingludes srilo aaypens or pereaqueous

di ol abel.ed i h i di herei ecti d
it r adregians TRERt ARt s QaSc mRABPIel BE BolialiRaur BobrS B htishE ¢
cel I's tograsi 9&?&@1@3@ 2lvE6l vedermd 6ils 5iIRtiQIRNGdil, 2hd ehjetsbTporpaLR d¥Rys be

adm ni stered after the radi ol abel ed nodi fi ed anti body has been | argely
cl eared $uchrig fethybl Jerist r denedist cariens| inchidai watent alcpRalisfayequsasalytianss ect i ve

| evel s at _the site f .the.t , Oh: Wit h +espe . pects
of the | HORRERSR* Susedinibly o'k ik dBP bRl rae 2RO LBk RIEERE I T
the i nst gRdrmbBXEBAIy0 Acdepedbitd @ardeley litiddg bRag @ Snot ViihRtel 3,k 810040dEM( end). |,
vincristine and vinbl asti ne)i I%r ocar bazi ne, nethotrexate and predni sone.

The f our pisfaugbly OHHdil rbobphat r(orebRVetating rathenicompgarpareneral wghicles
{reati ngae Gua sl HsRaR. pEPe B, 8 hs A R e "o
the prespdiatddn ReAkdr'9N or | AxdORIIS! € Sintraddhioup afchfiMsS inchABVEE . gid, nutrient
adriarnycin, bleonycin, vinblastine and dacarbazine), ChlVPP (chl oranbucil,
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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vi . nbl astine, procarbazine and predni sone), CABS (| onustine, QOQg?gﬁi cin,

bl eonycin and streptozotocin), MOPP plus ABVD, MOPP pl us A%Z/ ¢ rbi cin,
bl eonyci nyapghiudfss27 July 2005 WO 02/ 060955 PCT/ US02/ 023 3-vidibledsti ne) or
BCVPP (carnustine, cycl ophospham de, vinblastine, procarbazine an
predni sone) conbi nati ons can be used. Arnold S. Freednmanand Lee M Nadl er,
Mal i gnant Lynphomas, in . HARRI SON' S PRI NCI PLES OF | NTERNAL MEDI CI NE
1774-1788 (Kurt J. |Isselbacher et al., eds., 13 h ed. 1994) and V. T.
DeVita e[ al., (1997) and the references cited therein for standard dosing
and schedul i ngrev@ntigeofttheadion @f micrnorgenisme darubrdvhinyed by variouslantdbasteriad

needed for, a rticul ar tient, .in conbinatjo it ne or nore nodj fied
ant.i bodi 8¢ ggﬁﬁglg@r iag‘a‘{ﬁs’ﬁg’rre?’ﬁ.mpkddmr%@ﬁﬁ’l cb]@&?%r‘fgﬁ'gﬂtﬁ'é\ o'gr%“?fi’écf dF'%n the
context @fimbREaIMASROfikd. nrﬁ%&dsfaasé’spﬁlvﬂﬁ%eqﬁ@ferggfe 51 iRdhd® i%t&ﬁﬂc%‘gbﬁlg, fapent s

such as cycl ophospham de or chl oranbucil, "or conbinations such as CVP
(cycl ophospipded segarsy i padyaleohplse seahd ap mesanitelo rreybitobHOP sedup  elderid i rthdi ci n) ,

C MOPP (cycl ophosphani i vi.ncrjsti.ne redni sone and oca zine),
Snp-Bop PR SROR M iscming ok i i uaRls S i hs RS R BE )
et hot r exahRlind i Y Onthoditidn dnCiseRY Which)deldys AMbRE: MOREr eﬂ[@qél,i A0Meum
nmet hot r exat e, doxor ubi ci n, cycl ophospham de, etoposide and | eucovorin plus

st andar dmoh@REarate And BEl@ih.Cyt aBOM ( pr edni sone, doxor ubi ci n,

cycl ophosphani de, et oposi.de,. ar abi.ne, bl.eonycin,, vincristine .

ot hot roxat o ULty FSBegTBr s G- GHRIGHS. cat (RaRH L g B ae i astie

cycl ophosilsslindqe. g.,'a’lﬁ{)dliiﬁTgﬂ Aftibody Iwggeﬁsals l@n B6RBIMEGAN R ith RURP WS agRit)
W

| eucovorin). Those skilled in the ai readily be able to determne
st andar dindths agpsred mthosiohisdan dnprppiiate sedusht vithtdne o¢ arcombination oClgrediends al so

b nmbi ned wi. th bl I.n, h arbazi i t . tard,
Cyt Osi neSHE dera: B8 ot Bllogee oy Risred BepBERe CeribnPRSRC
agents i peldGredy ilﬁ&%ofﬂﬁhg the dBkit8 dotPourdt Bt PELARVEHRES RS @ nkadndPA) ,

2' -deoxycofornyci n and fludarabi ne. For patients with internmediate- and
hi gh- gr abasidN#spersibo nicdium tnd thehreguird rativir Segrodients fronethapsenungasted gboveher apy

5 et Salate LhoLapl SR AY i WSRER Ao oR OB IRIORS e

rel apsedp@ferred methods of preparation are vacuum drying 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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aggressive forns of certain neoplastic disorders the foll O\S%Egalggz%gﬂcol S

are often used: |MP-16 (ifosfam de, nethotrexate and eto
(et hyl - 93¢ od/f@sdsam de, nethotrexate and etoposide), 5 ghasone
hi gh dose cytarabine and cisplatin), ESHAP (etoposide, thy predi sol one,

HD cytarabi ne, cisplatin), CEPP(B) (cyclophospham de, etoposide,

procar bazi ne, predni sone and. bl eonycin) and CAMP 41 27 July 2005 WO

02/ 060955 PCT/ US02/ 02373 (Il onmustine, mtoxantrone, cytarabine and

predni sone) each with well known dosing rates and schedul es. The anount of
chenot he pa)}phyiad:th:alalg enthetapetlubzalls erdat any geoplasmicomprising An amé;,emtndhariked that

anti bodies of .the i nst venti on may.,V S be

adm ni st@? e Fdf“fgﬁ n& 8*\%&%1"3‘?@'%'%%“ W gma‘?lf l"? Eg?qi'r é%glﬁﬁla@’ Br uce
A Chabne&a:ﬁ&rsalhat’ mANbE 1R9RH 35diide, HOSAL Sot lirit a@e ol MR, Bldast
PHARMACOLOG CAL BASI S OF THERAPEUTI CS 1233- 1287 ((Joel G Hardman ef al.

eds., 9t bvadn, lmg@)ld pascipatéevi buptefertid simbsslgognts beleatesdinbddwdantibodids e of
ms bt B e GCATHERERBLY Gl i bk SoBRATEGS it 3
t reat nen ﬁﬁmjﬂ gs?ég]

appr eci a%égfit 1at t ‘é'QME%I sea ﬁif?%e %i{ﬁggﬂﬁv\# Pf{hgg ?%‘{cg?%%lngo%gsused

faci | it ateetreatrkaposi's sdréomia, ACNS preopiasms gteapillary hymefigidhiastomas thaengigmag .
Preferably ph rrraceut i cal corrp sitions in accordance with the esent

i nvent i offidorfSbEl amesRasahc eelangmey ssEpiplesingl . ¢ s, s
carrier gu &1%2@8&50%1%1&?&11&ﬁlréf%ﬁxbl;n:?lnoblisﬁﬁé: nﬁﬂﬁ%ﬁﬁ% 142 rﬁﬁf‘sﬁx\fﬁh‘la\’es and

the like. ses of t I nst’ant a catlon armaceut i cal ly
ef fecti v&:naabiuenbmmflaapﬂmedtaﬂemﬁaamOmaﬂyhe ovany VB maetmnveor snmyrreiitlung

reconbi nant, t her eof onj ugat ed unconjugated to at era ent,
shal | becHeipgmgo It N@'éﬁmaprw&ms*n a%ERH‘T?IB)'F"é‘h?meS’d&éH}I% véf‘tétf%émg%di ng

T o AR (LA 0, TS e B e
conposi te:qy&ﬁimhtahhﬁnpvle@@lﬁthelmstmﬂtdisntnsmy be adm nistered in single or
P oSy L RnB Hemitologic maligainties that re aenable: fo. weatent with The ' "
modi fi ed prary &
disclosed invention include Hodgkins and non-Hodgkins fymphoma as well as leukemias,
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.

46



anti body. More specifically, they t he di scl osed anti bodi es 3 Bﬁ?lag
shoul d be useful for reducing tunor size, inhibiting tum)r ZKJH nd/ or

pr ol ongi ng,v?laf,\,o@ svival tinme of tunor- bearing aninals. éAghys this
i nvention 0 re ates to a nethod of treating tunors in a human or ot her

animal by adm nistering to such human or aninmal an effective, non-toxic
anmount of nodified antibody. One skilled in the art would be able, by
routine experinentation, to deternine what an effective, non.-toxic anount
of nodified antibody would be for the purpose of treating malignancies.
For exanpl e, #h¢ Hercgpegtdesalptipn awilli be matedully wofleratond dvith adferenté o die may

vary acc@rding to factqrs, such as the di seage stage 27 Jul 05, WO
021 Do o0oc Dl Rl Pk Brgmpts, A ey, duonshae TpEeast mesads Ohedi cal
conpl i Cabfa@ﬂikﬁng( ﬁ:egprcse'umﬂir@ﬁ?dhpﬂ{deﬁé%t li | bf @RSscBbe OF BRAZOSKioANE el ght
of the subject; and the ability of the ant| ody to elicit a desired

responsec!amstap@ersiaﬂﬁiecto The dosage regi nen may be adjusted to provide the
opti mum therapeutic response. For instance, several divided doses nay be
adm nistered daily, or the dose may be proportionally reduced as indicated
by the exigencies of the therapeutgGngjityation. Generally, however, an
effective dosage is expected to be in the range of about 0.05 to 100
mlligranms per kChosfraetionothd Expightiopefa 6338M1Mmungglebmlu!abl y from about

the scope of ﬂ%%éwﬁ@%&%?%bﬁnﬁﬁﬂémm‘ fielS) uif Pl FoRrpla
I nvent | o, Ry &@et&ﬂnhfgloat% ; e &, 2UERAIR Wil She %@h{ml%dnnn@qceémape Wi th

the aforenenti oned net treatment 1 n an anount sufficient to produce
such ef f egiont 0CaB3 talnérthcp@llxismd NSI@hphbablaas e “cegtydevecttn enanies bobiarean of t he

inventio can,ge dmnistered. to ) {1 n or other aninmal in
convent i Q?RRFI é%émf erniapt Exson @s "b‘?j &d R HHY SpREa ér&qﬂﬁ%‘we&fm‘t RE”
| nvent i Ofeg %6‘431 f GRN¥AD Nog@éwf@rmcsam Paaf' éq)éh %@%@é@ﬂellﬁc&aalsﬂeeme&in
di luent according to omn t'echni ques. be recogni zed by one of
ski Il i nby hefernte. t atation hef f m;,mmmm kia]n&dtmrsrmf vtah excpdraplished byi eat bfy

acceptable carrier or diluent is dictated by the anpunt of active
i ngr edi eRYCHAPPINE Hujagenesist o he combi ned, the route of administration

The gamma 1 constant domain begins with a plasmid encoded Nhe 1 site with is in
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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and ot her wel | -known variables. Those skilled in the art vviI% f :‘?&?B r
appreciate that a cocktail conprising one or nore species 6f H@ gonal
anti bodi e ng to the present invention may prove t cul arI y
effecti ve%?/g'? 0?3 of preparing and adm ni stering conj ugat&ﬁﬁsf E%ﬁl;

anti body, inmunoreactive fragnents or reconbinants thereof, and a

t herapeutic agent are well known to or readily determ ned by t hose skilled
in the art. The route of administration of the antibody (or fragnent
thereof) of the invention may be oral, parenteral, by inhalation or

t opi cal . réﬂsénwer(rmfi'areérhyea atctorseneodell tromsicin phasphetemsierase goenio Resistant

i nt raarte intr er| ton amuscu subcut ane rect al

vag nal - SelhiPRletes e R maasS ot edo e R E RO S ot o6 e

i nt rarrusgﬁllaguii_l.@;ggﬁs@jctEgadhg%%mgs pdm nistration are generally preferred.
While all these Torns of administration are clearly contenplated as being
within. the scope of the invention, a preferred admnistration form would
~be a solution for injection, in parEimﬂlaﬂ for intravenous or intraarterial
injection or 43 27 July 2005 WO 02/060955 P (gUSOZI 02373 drip. Usually, a

sui tabl e phar mafenttrection-yhExprestion phd hphddion trapueesipbalie a buffer
(e.g. acetatey lﬂ?ﬂ%ﬂt&rﬁ& oF bt eaf:ée@%éﬁi arcscuﬁ\foaﬁ@'éks \ewih ob mcd

pol ysor bat e), ly a sta I Zer age t human al’bum ne tc.
However , from thé henomﬂﬂan@ks Tmsviogaat T Behsichdin vias end:achdm mgmsmf mfan:edtth as
modi fi ed antibodies can be delivered directly to the sit

mal i gnanByNEX B Hﬁ@?@%ﬁql‘ﬁcrTéﬁsH??dyt%“ék‘fi‘éseﬁ‘F‘édeéf ing @l qa%s% F%f%til?dc 9 PSsue to
t he jthergqug_}ttxﬁ AN Etef)ar ations for parenteral adm nistration includes

sterile eous 'or hon- aquﬂous sol utions, suspensions, and enul sions.
Exanpl es of nThe Bghiead hess! chalnl wriable d@mﬁwloatyewegl iysiated fionl hedehplhsaiids
gl ycol , ﬁetable oils such as olive oil, and |méectable organic esters

such as bx (R snplif c@trou\q PEE Brimars Were Sonsipictedesugh that resimeiongdenyuslasedus

sol ution | Is f di a.
i the- outsp R iAVERE: SloBRERRLRRT s bdE 108 ST P rlthly Bt Hp T

but are négtmlmm@pg(jhg., 0.01-0. 1M and preferably 0.05M phosphate buffer or

0.8% saline. Oher conmon parenteral vehicles
The light chain restriction enzymes were Bgl I at the 5° end (immediately upsteam

of the translation initiation codon for 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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i ncl ude sodi um phosphate solutions, Ringer's dextrose, dext éﬂﬁ Wy Z)@gﬁsodi um

chloride, lactated Ringer.'s, or fixed oils. Intravenous v ncl ude
fluid and Whﬁ,b@ggs repl eni shers, electrolyte replenisher s @3t hose
based on R nger's dextrose, and the | i ke. Preservatives and ot her

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

anti oxi dants, chelating agents, and inert gases and the |ike. More

particul arly, pharnmaceutical conpositions suitable for injectable use
include sterile aqueous solutions (where water soluble) or dispersions and
sterile pomdeHsd‘fsochaimIe IDEXY 2 spthetindwasy peadpalNEl ivanatdé demeinIEG nj@d2 abl e
sol uti ona prfeﬁﬁﬁ' ons, ,In such cases,, the conposition nust be sterile
and shouf" Aiyng | ey cBpin CORSROt QWA y i ngabi | ity exists. |t

shoul d be st ap,gowingdeleqhfiRe COMhARS offthe BRI ABLINHEIR N dHeOfRims 2 Hds Wi | |
preferably be preser vegll agai nst the contamnating action of mnicroorganisms,

such as emc&sem gomaboict wagi trarffeetedaintd CHOaR G aelbsoland rrelegted dfagpEr 8 on

nmedi um cont ¢ exanpl e ter, ethanol olypol (e.g., .glycerol,
ot opy! enEP PG (CBngistEd G e oAy B, pesp ot s st Eefi dfbst

sui t abl ecdqi Pébee@SNetr@ﬁ{eﬁ%sayMl PuePqy lﬁa}dﬂngélbb’ulﬁﬁékp%sﬁﬁ' mhak&f@nce foPr
exanpl e, by the use of a coating such as lecithin, by the maintenance of

t he requhm(é@49pﬁinﬂhczhe&ndixghiahamlaessimm mﬂ?lgttspmtéJ on and by the use of
surfactants. 44 27 July 2005 WO 02/060955 PCT/ US02/ 02373 Prevention of the
action of m croorgani sns can be achi eved by various antibacterial and
antifungal agents, for exanple, parghenseschl orobutanol, phenol, ascorbic
acid, thinerosal and the like. In man cases it will be preferable to

i ncl ude i sot oni cCagsenicsionfand E)@xessnhmfas@@I(BACanaimgtdbalmsuch as
mannitol, sorbitol, or sodiumchloride in the conposition. Prolong eg

absor pti on of Muiisei (g apressins hybddems qe! sc‘ézﬁrebr@cem%h&ﬁm We JeiveRsity o

I ncl udi ngln RF&?;&;EP%‘ éédlgrhnﬁ’}{l %1 e PN ugiﬁg%@ggcﬁsﬁgﬂf {h%rRNhngﬁéa”p' €

al uni num® Wbnos e an n any cas I njecta

sol uti ond)NAnwkm]’@Rmiﬂtédbmn;,racsanamﬂtnbﬁ@ lappaaid keavy chaipoariabl¢ eegon a
nodi fi ed anti bady a( itself or in conmbination with other active agents) in
the requPiBersanBitRCR proguciee 5 on agareso ey Weing kaawn dschaiqueiiitiadts on of

i ngredi eQLs ysed 1o isolate and identify the light and heavy chains as bands in the agarose. The
bands were isolated, cut with restriction enzymes and the light chain variable region 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 ACu2 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
49



enuner ated herein, as required, foll owed by filtered sterili %
Cenerally, dispersions are prepared by incorporating the a3? &%@Qﬁpound
into a stgy 2'05’/0&6%1# cle, which contains a basic dispersion, idhand the
required ot I ngredi ents fromthose enunerated above. In the case of
sterile powders for the preparation of sterile injectable solutions, the
preferred nethods of preparation are vacuumdrying and freeze-drying, which
yields a powder of an active ingredient plus any additional desired
ingredient froma previously sterile-filtered solution thereof The

pr epar at biod'sstrfhntioil ape bidavaikbiite sipdics @s slemtribéd btlew. i A% discussed abaver directich as

anpoul es, tles,.syri S.Or 1M ) seal ed under .aseptj.c

condi ti oH’§ ’&’ ﬁbﬁdf%"ti?@m%%g 1 goﬁ?g’rl?mt *EE 1% ﬁeﬂf‘t‘ﬂ@ %ﬁ&{b‘éﬁ ations
may be %%'ﬁélgeéﬁeﬁﬂﬁs lb&ﬂl #ed ft@mmcqﬁese lé,ﬂt Spes Y6 MhePantihb@P & PRV Bed 1N
co-pending U S. S N 37 and 9/ 259, 338 each of which is

i ncor por desied lnmlmcnvdaynmﬁmjm ForSh@ Btuéneai dcsceheddfermﬂdﬂXeD'ﬁPé ohwelator

preferably have | abel s nserts indicating that the associated
Conposi tY%ﬁgseQrt‘é"}‘ig’é"P{ﬂ‘e#‘B ‘r‘“@gt ith a subject suffering from or
predi sposed  §payy Saﬁﬁ Sipg. 1@’ bﬂ&u?d“éﬂﬁ@&(,ﬂ@%!r@%ﬁl‘feréﬁ Ry QW Seta Sondlifay Ssed

in detail above, present “i nvention provides conpounds, conpositfons,
kits andsaimt f(hMC-Sa)lnnet pH ddjhesstdmens. Gofsmge(bWaB-bmccadd)sbnfder&mugahnma%al i an

The neopMiet e it tﬁ%@zf Frovee PR 1 i Y LR a ety fe
SOl 0t UARESTSHED 50 BR)AGDRE concth AR Sreek 868 72031 GRAIL ORES 38 vl

as nyel ol mat o ghanci es suc and |l eukem as. In
general , dxﬂlhed dsing [[M(éd;a]mw@tﬁl Bah tcrrayprb:anm&d;dl@ 0 mglﬁl 2 MAbwas 28@%ed With

02/ 060955 PCT[ US02/ 02373 prophyl actical peuti cal I treat, any
neopl as MV %rp ARtiRdt hﬁ“’g’t’if&}t@é %ﬂtﬁﬁ}@é)tfﬂra 4] ‘1“0%0‘?’&‘6”{‘ @ﬁe? ng of
the canc o C nay
e CaNCREAMRfEhL ofiph 5T BAHES hoBTk Bt OBKRTRIA denidieg RIGOR 1
ovar i an, times}gprarih ganatetion dete;tzmn@,’rle;fAE&t(bahderdjmﬁbdm@mﬁaalsmhmhenbmmﬁﬂ ®i ed

anti bodies of .instant invention (e.g. CC49. ACH2) will be used to di agnose
or treat MEONDRINEdMErlBE. ot her gastric carcinomas. More particularly, the

antibodi es of C&g ah@ %Zt(ﬁ@:[AdH@V\%}E ic8ﬁ5ug§¥d REMIEDHPA by the same protocol except
a 2:1 molar rafio of chelator to MAb was used in place of the 4:1 ratio used for the anti-
CD20 MAbs. Antibody concentrations for CC49 and CC49.ACx2 were determined by
A280 (1 mg/mi.=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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to treat Kaposi's sarcomm, CNS neopl asns (capillary herrangr g?l ast(ang
meni ngi omas and cerebral netastases), nelanona, gastrointe JHY1209d 1 enal
sar conas @?&g gigyosar comn, glioblastona (preferably glighl 73

mul tifor rrevg I omyosar coma, retinoblastoma, papillary cystadenocarci noma
of the ovary, Wlms tunor or small cell lung carcinoma. It wll be
appreci ated that appropriate antibodies nmay be derived for tunor

associated antigens related to each of the forgoing neoplasnms w t hout undue
experinmentation in view of the instant disclosure. Exenplary hematol ogic

mal i gnanicesixtibatvasaddutedenakiinal amibbdeaolmemraﬁmintdf G heg/ml ssingsietPBS)\péht | on

i ncl ude Hodgki ns an on- Hodgki n s, | eukem as i hcl udi ng
ALL- L3 (B&r‘remdtm%%?g W%kséﬁi“a? n@#ﬁ@%@ﬁ%?‘ﬁ%@%ﬂ%@rﬁeﬁewmc and
nmonocyti g g?]l%h)}\ fe‘H be appreci ated that the conpounds and
met hods oOf g esent Thvent1 on are particularly effective in. treating a

variety of B-cell |ynphomas, including |ow grade/ follicular non-Hodgkin's

Lynphoma (NHL), cell |ynmphoma (FCC) l e cell |ynmphoma (MCL), diffuse
large cell |ynphoma (DLCL), snall W‘é%tr ¢ (SL) NHL, internediate

grade/ follicular NHL, ¥ 185 1&d ESH hi gh grade
i munobl astic NHL, hi gh %g y(?r{ph(g aggl{i‘?l%u NHItit 11 hsgrade smal |

non- cl eaved c@bmstrubﬂsILﬁorbuEmlrﬂcsedsmd\lEppmm Mw@msvmeraﬂsp labeled with

Macrogl obtjlinema. It should be clear to f skill jin th rt that
these | yRgignae ladige RO e O P on SR Plosa AP s AisGusstit bl

changi nglvﬁ)}‘esfaégpgus aly ‘rllréa&ﬁl's{rh&@&gﬂ%bfnnﬁﬁqvérg?édlﬁﬁ;él&f“ﬁlmﬁb%a&emm@g' c

mal i gnanci es i ed trader erent nanes nay al so benefit fromthe
combi nedinduftdes felldviag tiegmmutacroder” tsrgenqmlq,me:lmlmcmv”Em indli. of] INalzdﬂmeta wa-to the

af or enent i oned, neopl as disorders, it vvr | | a recr e

di scl ose’é?cﬁll?ﬁ%f"i“gno% d&mt&@e%ayl iR dag P@‘ g‘?‘éﬁ‘t p gi‘tF’oH | 20

mal i gha o 2005
V0 097 060888 R L PRSI el MRS sAS seRhtinE R aC i bR mluied Y
under st ofd. 2 whihikes. ef Eniacarpota@dt fodinef @hd omhovgdexpnipsatting SuchephadaxpGe®, are,

however, (iiem)nstratr ve of preferred met hods of practicing the present
i nventi. oﬂ’lawaﬁca%leDﬂ@twhrm)thd%% X'he scope of the invention or the

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 radielabeled whole antibodies remained in

~circulation at greater than three days post injection. As discussed extensively above, the
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cl ai rs appended hereto. Exanple 1 Construction and Expressig of %
C2B8. (err)C(err)2 I nmmunogl obulin The chineric anti body C2B8 ?I‘JEHE@ 05

Phar maceuty s s sghodd@s nodified to create a domain del eted ' @cki ng
the CR2 domain W|9thi n the human gamma | constant region. p(t;[rgggogﬂ?c#t he

plasm d N5KGL, which is an "enpty" vector encodes a human kappa |ight
chain constant region as well as a human ganma | constant region, are
described in U S. Pat. Nos. 5,648,267 and 5, 736, 137 each of which is

i ncorporated herein by reference. Creation of a Cl12 donmai n del et ed

ver si on padorged ooipdulativad abg nensperdfific odeppsitipni efy tRCRdministgesde sadiolatitled gamma

1 tant _donmi n_beq i, t | asni d. d Nne 1 site with.is i
Lt ano at FORBTTES daF gt patstan i RSN GG o BLRFRY Sefteray i i
prinmer mouﬁ%§éﬁwnﬁ%a@&§ﬁ%%g&§ 4ueniNeRrdd. TdpRd ASarwdel of Ase HBIILEK) GSate

i medi atel y downstream™ A 3' priner mate was constructed such that it
anneal s wint Hrasticallg'redurd this mpeotokivttyin ddiuebihis Bxdmplgeranbidaln ibustrateadbees i n

frame the,first several am.no acid of, the 1. domai n. A second PCR
bt mer - pAPYan g PEUBPSRTE HE iR i LG WRERTPDl St rEg SRAcRPRRLY 1 om
the fi rSinc%bihgﬁl?etlﬂiéﬁ%ﬁ&uﬁmﬁﬁ:icﬁldﬁg'tﬁ@ﬁm@%_a@nﬁﬁisﬂéfddﬁer that anneals at a
| oci spanning the BsrG 1 restriction site within the CH3 domain. Foll ow ng

each PCR anplification, the resultant products were utilized as tenplate
with the Nhe I and BsrG 15° and 3 _rele?ctively prinmers. The anplified
product was then cloned back into NBXERIE 7, create the pl asm d

NBKG (err) CH2.  Thiinf@isvh ¢fH16QNCRhARRERARS ahltTAhorGtiafiRftnn | Medi atel y
downstreamand in franme with the intact hinge region. As this is an "enpty"

vector, the CMNs&inewniibody 2B8kida Chigistic aendiondhargofc G3BR, hath ieapt witkibwmams wer e
th [ din th I at | oni ites. Foll ow X
conti b DBR BIERe | HHRITBOREEArS §f cotihor g ened (e PRy Sore

t . t ' | dtt Grdeng 47 27
Suy 2008 ¥ b AT AR GRE RSN SR A AR APIaBACH SRKCCKE o Lihor Bedig

nyce.

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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resi stance (conferred by a vector encoded neonycin phosphot ?USf rase
gene). Resistant cell isolates were then assayed for HuCC4é-|HWgw§€Iobulin
expressi o quence of the resulting construct is shypid i-gs. 1-3.
Exanpl e 2%%%§2 P%%tion and Expression of a huCC49. ACrt 2 Innuné%?ggt?in A
humani zed version of the CC49 anti body (ATCC No. H. B 9459) was obtai ned
fromthe National Cancer .Institute. The |ight chain was encoded in a
plasmd referred to as p.L NCX |l HuCC49 HuK. The Heavy Chain was encoded
in a plasmd referred to as pLgpCX 11. 1-1:uCC49G |I.(err)CH2. The li ght
and heavigC hailavulear Maix partioreilyn sffeetive hobllevasselcalated froraihe blogd clpatannt ds by

PCR anpl i ficati PCR _pr | d such... i Ct i
endonub] BHSEere 3o KE BRI R B Bl R BRar Fmiared
| DEC' s DEOPS h&ira T B¥ %t‘c?&;l'gBiﬂﬁfglG\ﬁﬁ&lEWIe.% gr%ﬁﬁbﬂti@fdasfghﬁllobh QRbramb@idie

restriction enzynes were at the 5" e (1 mmedi ately upsteam of the
t r ansl at foyrthé diraiatdeletedoodsiruct againt demoatratuaihelcepeaty ofthp pratentanvandied tdy t he

NO plasm.d) a BsiW| at..the 3" end (i,n translational reading frame with
| DEC s y%‘g’_ﬁ%ﬁm FEB%LEWORQB%‘F‘?]WS‘%? t‘&h‘_&iabi‘?“ﬁmgf’g{nt donai ng No ani no
acids within pge.dight e HdAineianhidtldfesd8iBhe Welst Eﬂn@eaasﬁ aireoeh{féa%wgl

sequence. The heavy Chain restriction enzynes were ul at the 5 en
(encodi nproifisieht atrelelivaringothaapeliticaldy difestiveSamoants 4f ofdivdntivity yint thet tgor

I munogl obuyl i n heavy chai n signal, i de, encode by | DEC s expr.essi on
vect or) . 15 lﬁéﬁsﬁ?spﬁﬁrmﬁﬁoég’c f Bjéggphé‘ﬂ@ﬂfg?fw?mu%g ﬁ%oﬂ?se%%fll’\nf‘@spect
to the begi ““'fg-.f fed Bﬁm!%ﬁj:?éé(k N dr 3 i ARIBI 248 AA\Rs gbst*i‘ﬂﬁyi& G l,otR%R

pri mer encode e restriction enzynme Nhe | which codes In f]rama Wi

| DEC s Daoowmrakt, dotm2B8 dedbe), ag CER8Cehebmstwotssthantd megt tovaliZitenfé kb

result is an expression _construct encoding the HuCC4A9 daﬁ?' el et.ed
. 2

aﬂt | bodyP%ttiﬁquWé‘ IF’QF’I%V\}% apd He6nkspectivelso Havryrasnike :E{Earl?% H’émﬁléavy
ot ur al TR, AR IR B oo DB doRPE SRkl Bthe BURET.

domai n. constructs, C2B8.ACy2 showed tumor localization patterns comparable to 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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48 27 July 2005 WD 02/060955 PCT/ US02/ 02373 Heavy chai n: Iﬁzgg S a§§t heti c
heavy | eader-NCl variable domain-IDEC s CH2 donain del et ed W0 heavy
chain congi@ o in. Follow ng sequence confinnation of S02/0237 ‘
i mmunogl obul I'n coding regions, this expression construct was trans:f ect ed
into CHO D44 cells and selected for (418 resistance (conferred by a
vector encoded neonycin phosphotransferase gene). Resistant cell isolates
were then assayed for HuCC49 i mmunogl obul i n expression. The sequence for
huCC49. Ag. , 2 heavy and |ight chains is shown in Figs. 4 and 5. Exanple 3
Const r uctatde lantumsplasslizagian dptagofohEimmamaconiweARTo§ | shovniin Tble de TBE10

£ om ¢ he B ek TRk g L7 BGBRERKE R BISrAiyin B abiatphn Bt o ™

was PCR @rplpduiip & USS17dTams® iidm Fxahiples €6 kagpa andl tienl Yvas higirveswar wabl e
region prinmers. The PCR products were run on agarose gels. Using known
t echni quissselgsigdibnepoiiisr e used. to isolate and identify the Iight and heavy

chai ns ‘as bange |niie AORLOsE. gﬁf%%%g{ésm‘ﬁ?ﬁ\g@%%%%d flllacifh} ose .

crestriction f’} arn-varia regron was one

Neospl a dNbkdales\€ Eictbons whgfodniver dalcudBedIBomIthdpdcdntadexiasill@sd Ho®nstr gm The
heavy chain variable regions were then cloned into a Neospla (err)Clerr)?2

vect or (tsseo(%dDiem)amingsamplesdakpadtam da 72 Mopsspepl iafisionznd 299 raparted Her t o
gener at egﬁ’n i;mti body m ssing the C 12 domain. The .DNA and am no acid
sequence &ff the heavy and light chain variable regions of the parent
anti body and the domain del eted construct were sequenced as shown in Figs
6 to 8. The vectors were electroporated into CHO cells using art known
techni ques to provide for stable ceiabl¢] ne devel opment. Fol | owi ng growt h
of the | 1vh j bodi es
were purif b%@? gf?l})ﬁ%(é’fi%%f é@ r?é%%? gﬂg%ﬁ%ﬁdﬁd E—gﬁi)& %ﬁ‘ﬂfj(ﬂ]i of "In
paaI ge&q]gf(o Erygs or Normal Tissue (Blood and ow)

and 90Y Radi

Mab Type Label Dose .| Eifective Residence MIRD Dose Factor
injected Tielife Time -lgG Ratio

(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@m2 [ ™in] 10 12.9 0.31 0.71 -3.1
2B8 9G [™n] 10 38 0.97 2.2 1.0
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Modi fied anti body constructs from Exarrpl es 1-3 or substanti g | ents
and appropriate controls were | abeled with radioactive indf rH"gge @ttri um
for in vi \(,p? %‘?ﬁ & July 2005 WO 02/060955 PCT/ US02/ 02373 fiofliesfosd-put i on
and bi oaval Ity studies as described bel Oow. As di scussed above, direct
i ncorporation of radioactive netals such as "In and 90Y in proteins is not
generally effective. As such, chelators are typically used to link these

i sotopes to the antibody to provide the desired radioactive

i munoconj ugate. For the studies described herein a MX-DTPA chelator was
used to incorporate the 111In and 90Y. MAb's 2138, 2B8.F(ab')2 and

C2B8. ACr12 were diafiltered into | ow netal containing saline (LMC Saline,
pH adj ust ed t AngsémimstiogoDTaHe Baedlbrmacihdl thoebomin dedetpdigeusiraets pmivide tvabs

di af | hed Ce 3 di
o manutEBIGs %@?@a@ﬁws IO GIESROPRAT (OWECRPD D L RbRD 1§ he

g/ m =1. L. b\WQm%?%h ¢ QonbtuchRRT B indRt Bl 10. 0
ng/ m . vvaswgﬁﬁe}félcszl%I (1“ lélﬂ})dklegPls/?(-%h b'[-’fga:b )Enlttoﬁgr ?gt |co (cli ie#%t? t o MAB)

for 14- 1Bachiaifkveatof ﬁﬁrhoufsrqndﬁaﬂmmes respbttanely i Incbratconimst thete;lomalq dné%tccb was
b ot ei n COAR ESTHFT O kil Plst By tRBaF Mifcraa s G pgredtpt §mes 165
concent r ghi 49 11‘?{‘21&% %) §%ﬁfﬁ cahthy, s 4 @fhf@%ad%&lb%&qngf%@sﬁ&pb%w\@f e

conj ugated to he same protocol except a 2:1'nmolar ratio of
chel at orﬂ'jbdﬁcmeltzmd/asd usedwi o Lmﬂmebleﬁadlbm:tlﬂe gnergt. i A review dfdhe MiBDdnvdls CD20

MADbS. i body. concentration 19 and 9. 4 were r.m.ned by
N80 (1 TR TapSctG IR gt T RIS R TIEH SCLd TECHBES Lt s
and Conté%se%mmgu%&eg&gt {vRRBITBY iR MR SrloBfl oF ABRfEIn @k Cb49 (ik. 2n, and
90Y. The “I'n were e at specific activities ranging froml to 3
nCi / ng pradtreCinvs J6h divdimdi). n1s]1md¢h be eipbasgized dhatubie reddictioNyc oydw expesushai n or
Cycl otron, Products |ngc. tedto 1.4, uysing.5 sodium acet at e.
]i nrrunogV‘HEL]ﬁ”\3 oc 6% Sli’ﬁ?%b@ ‘Ef“%fﬁ’d % Ergjn%l lf CG‘Plg 1 %Eﬁﬂ%‘% DEARTHET ent
t enper at &ens‘?t?xlc%ce?ﬁez;ﬂn@lﬁt es the m xture was diluted to a final antibody
concentr ion O

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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using 1XPBS, pH 7.2 containing 7.5% human serum al bum n (HAg} ap%ngM
di et hyl enetri am nepentaacetic acid (DTPA) (fornul ati on buff )J_uy

const r uct rols were al so radiol abel ed with 90Y at o fol

activiti e?apgg(g]lg% from10 to 19 nCi/ng protein. Yttri umf‘g@?ﬂgﬁkéggi de 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 anbient tenperature. After 5 mnutes, 50 27 July 2005 WO

02/ 060955 PCTI US02/ 02373 the m xture was diluted to a final antibody
concentration of 0.2 ng/nL using 1XPBibhle@H 7.2 containing 7.5% human serum

| bumin (HAS) and 1 diet hyl [ am t.i ' A
?f olrjwulna'gi on) b ) E)fgh/'&Qﬁﬁ!fﬁe@n&%@g@gﬁ%ﬁ@éﬁﬁw d) Constructs
Constructs fromEXHMer 8eating Nuse Mppse prenageaftsdduryprdagatieationdo | abel ed

wth radioactive lodine for use in_the biodistribution and bioavailability

st udi es [di satissgd et 0v. LabBbf ®ogal PeatTlasr| [y, Réshlencg orst risebrs griebsebasgtor pl s
wer e radiolabel dd_usind. | odoil@ L Localization |dimest ¢ ileB9sefaglar guile@Ratihe

Bm \Y “w | 77 H
manuf actlurer' s deneral |gui del i(d@s| (%/gmli| (HEHEUEOR| EeednGh - | ncubal ed
with ond |odo-Bgad for |5 mnutes |n 1.00 rInM_sodi um phosphatle, pH 7.D.
Appr oxi Mat@C490.[2 amHf| i'Miupo@ opulBi2%as ad@@P and t BH9Beadt i 0p.3m x| ure
i ncubat gd "for 2 mnutgs. Un{ncorporated ijodi ne was |[renoved Oy desalt] ng on

SephadeXx—G25-—Phay HamPBr g cotyopg it o3 PBS: te16—Bkgod
Cl ear ang P\Cg\é?pc H diol IQha :§d u#g%,&(“r r2.FE gur s EIS;E par qu?-K bl ood
clearande_rates lof 1"1n0, 90Yland 1251, labeled domniln deletdd huCCA9| t o'

‘I'n or' [252BBabdl B@bdarlehtinapt i®oldy 5B%0 iln nDdH THe d6#&i n |del-8tked
construdts or tHeir suljstant|al eguival ent|s and wholje anti bodi es were

prepared agpg@esqri el |1 N'pxprpp e 31839 Lgbel egCA9 corpgirudts wey e
eval uat gd i n einer normal njce O CSI747 BABL/ C ny/ nu tunorf beari ng| m ce.

LS174T isa TAG 72 positive tumor dertved
As shown in Table 2, '"In-2B8; '""In-huCC49.ACH2 and 'I-huCC49.ACH2

showed similar tumor residence times (0.95, 1.15 and 0.92 uCi-hr/uCi respectively).

3

Additionally, peak localization of !''In-huCC49.ACy2, **I-huCC49.ACy;2 and '''In-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
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froma human col on carci noma. Tunor xenografts were establi zzed 625&

propagated in the mce by sc. injections of |x106 washed tf SHW Pture
cells. As b3 Fig. 9 all domain deleted constructs I],qﬁﬁk , the
various i g@?%géégxhi bited simlar clearance rates from the @OO%‘-II n both
tumor and nontunor bearing mce. Significantly, it should be noted that
greater than 99% of the | abel ed donai n del eted constructs were renoved from
the bl ood 24 hours post inoculation. No difference in the clearance rates
was observed using the various isotopes. In sharp contrast, significant

| evel s omrr’adhbtlmbmhledha/\imdeewantsemmwdam toefori gedps of 1@ nricykarhi ohheafougr eat er
than three days post ctl on. As discussed extensively above, the 51 27
July 200@‘“&@'@2%% $:US02/ 02373 prol onged circul ati on and
nonspecific deg@gggtg)@aIgﬁe the admi nistered radiol abel ed conpounds can | ead
to substantia lotoxicity and, in many cases, actually limt the anount
of radi oconj u@,a??‘é—hh@é?@wnsﬁ,‘ﬁlabnadm ni stered. Rapl d cl earance of the

- radi oconj ugate s,can drastically reduce this nyelotoxicity. Thus, this

Exanpl e gr aphd-CaYCOAPACH? dreiposide  advant ages of the present invention in

reduci ng undegi §@nd potentially increasing the dosage of
t unor ci dal . dz?ubﬂp‘lhn?cgﬁ&?/agﬁé y stered Exanpl e 7 Conpari son of Bl ood

G ear ance Rat Borapdtidilaty; alstmeabdalﬁmn @Ifbtcbﬁﬂsidﬂevzﬁmﬁadbaﬂyoaaﬁgfmndna)mﬁoner| c
version thereof. C2B8, both react with human

Phar nac okls &as dhengdiluies (.88 maindntePRod In awyp 1| Be mwez\a@nedwevm avithel Bdyi ned
2 o tAINY
o1 00, 2o R Rp S8 BLAR 2 Pl IohPHOhRE kb o aidptSTRE

BALB/ ¢ ninidaunert Gedidd with 0.057¢fasC @P@Yq{uCDﬂl)Qﬁ:;m&h@Oh CH&SDEP:Q whtlkioetsel | s.
Radi ol abel ed Mabs or constructs were injected i. when tunor vol unes

reached affisithe lﬁﬂloﬁ‘pipp@xﬂm@WlSﬂ)le roe rm@e imepted Mlﬁ'dp 8% rmLiof ¢he saee t unor
i e e S e AT
rinsed w I?n;f@ﬁe%gsﬂ@' ahe Gontl aREa elh@ee@h) Bl&e tisasvas PRS/DMSOPhYa
renoved stored until
concentration of 6.9% DMSO every fourth day for a total of three injections. The tumors
were measured two or three times per week and graphically illustrated Fig. 11.
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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anal ysis. Using art known techniques, radloact|V|ty in the %% g g in the
bl ood was quantified using a gamma counter and corrected f W? P

decay. Results represent the nean of three aninmals per tine point and are
graphically presented in Fig. 10. More specifically, Fig. 10A shows the

bl ood cl earance and tunor |ocalization rates for the intact C2B8 while

Fig. 10B and | OC show the sane neasurenents for the | abeled F(ab')?2

const MBAT EhHEIAMEDG4ni n del et ed version respectively. The curves show t hat
very little of the input radioactivity remained in the <circulation 24

hours post infusion using either the ... In |abeled C2B8. F(ab')2 (Fig. 10B)
or C2B8.(err)C(err)2 (Fig. 10C) construct. Conversely, relatively high
| evel s of the ."In-2B8.1gG remained in. the serum 24 hours post infusion

(Fig. I OA). Blood clearance rates of both the domain deleted and F(ab')2
constructs were therefore significantly faster than the intact 52 27 July
2005 WD 02/ 060955 PCT/ US02/ 02373 1gG nol ecul e. More particul arly,
effective half-lives calculated fromthe blood clearance rates were 5.7
hours for C2B8. ACH2 and 12.9 hours for the 2B8F(ab')2 fragrrent conpared to

38 hour's for 1the, sk 864 Cifolatautak eglieay BAELRUOBARANT L0 e DI 0o

clearance rate for the domain deleted construct again nstrates t he
capaci t 9SSQ¢1atEH@nbg@§bmls expressed by tunpor csllibef eamyelakugpresec&mcarhmﬁemdn ation

e pr ot Euffashite bER mERRSmEE, kR lie AN PLr ke ooty i g

t her apeuti cal ly effecti ve am)unts of radioactivity to the tunmor itself. In
this respect, tunor localization of "'In-|labeled constructs is also
presented i n2 Fi g. Thause acqardinzrg G!I?gl@ 1s whensth the akndrasercidtedatiticenis on 24- 48

hours p i 0 a h F(

C2138. A tcon rt%)ég 3 %E%‘%é%m% @Q% Q?gsi’ §P6 Eﬁ?s“’g”gg%t ﬁﬁ?ﬂ)ﬁél on in.

Fi gs. | BRI@dHPOQGE; EB’@EEGIPIEV)E? iﬁmavzrcmmd katizd8 JRBb CD20WaDep, showed a
si gni flég % reduction_in the per centage injected dose/ gm conpar ed to the

ot her Rét Lo cR, EoBgecpiqr apd BRRRagcaptfor | ocal i zati on patterns
conparable to anounts obtained using .. 11n2B8 (Figs. 1.0A & 10Q). In this
exanpl e, peak tunor |ocalization, expressed as %injected dose per gin

ti ssue (% D/3n) aThduderascardinggo 2B8m 2( ahérkeih thasunbordssociated 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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whereas the domain deleted version at 6 hours was 17.1% n, gqt 38&’ 6 hrs
only 4% of the 2B8.1gG localized in the tunor. The hlghest g

| ocal:i zation 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. Mre generally, the intact antibodi es appear to provide -
for relatively high tumor |ocalization (although after a prol onged peri od)
but are fairly nyelotoxic due to an extended blood half-life. Conversely,
the F(ab')2 constructs exhibit relatively quick blood clearance but
extrenely poor tunor localization. It will be appreciated these |imtations
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 estinate radiation

to the bane row alculated fromth bI |.earance .data and is
shown b&f BWS %%0159 e%p%n%%% m%“%ﬁ?%é%@ %@%‘f/%?@?’gn Ble 1. Tunor
| ocal i zaddiemarflimbacidl sefhiéhck RRAAPEEIEUOAt es i s shown in Table 2. The
reported doses were injected i.v. 1nto BALB/c nu/nu mce exhibiting the

appropriate tunor (i.e. Daudi or LS174T m ce from Exanples 6 and 7) and

bl ood h t t Ki | th t
i |1 appr et ot Ang o i RIRLERES 4 WERBTUR S pal RRASAAEECD {12 Done
mar row heavy cthaxlnmahalbledeélbmamid@&cﬂﬁeqw‘i{cagﬁtﬂeIh@@xtj} @Haﬁpbcﬂmua@gh@m tissue

(%1 Dgm_using s |les taken from| to 72 hours post infusion and are
r epor t e Fig: 4#&5’Idé£r‘?tpcc‘ﬁgt§lgét %&Wﬂeg@m%ﬁmm@l&ﬂa@r@ao Pthedight ers f or

Y2B8 (! gziRpst é@ﬂé aDomain Del eted Constructs for Normal Tissue
(Bl ood anéﬁg HE ?@ﬁ/&b ype Label Dose Effective Residence M RD Dose
Fact or

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,

59




Injected T'/-life Time -1 GRatio u) hrs uC-hr/uC rad/ §q4§ 12 In

55.70.250.6 -3.7 CC49 ACR2 In 10 6.5 0.27 0.61 -3.7 2B 7 | P In 10
12.9.0.31 0.71 -3.1 2B8 1 GlIn 10 38 0.97 2.2 1.0 54 27 July 2005 WO
02/ 060955 PCTI US02/ 02373 An. exam nation of Table |I reaffirns that the
domai n del eted constructs provide for substantially shorter half-lives and
for correspondingly | ower doses of radiation to the narrow. Mre
specifically, Table 1. shows that the F(ab')2 C2B8 construct and the intact
lgG had half-lives of 12.9 hours and 38 hours respectively. In sharp
contrast the domain deleted CC49 construct only had a half-life of 6.5
hours at the sane dose (i.e. nore than 5 times less that the intact 19G.
Significantly, this short half life |eads to substantially |ess exposure of
the bl ood-and red marrow to undesirabl e radi oactive energy. A review of the
MRD |l evel s (essentially radioactive energy delivered to the marrow) shows
that the intact C2B8 |1gG gave a dose of alnobst 4 tinmes that provided by
t he sane anount of domain deleted CC49 (i.e. 2.2. rad/nC vs .61.

rad/mGi). It ghoul ok aﬁﬁégapﬂﬁ%goega‘%p% WSy {h%%c%fsﬁ%gé ns9tr§r row exposure

will lead to consi XiIcrty, a cr factor in
devel opi ng therapeutl c regi rrens for cancer treatnent. As | ndi cat ed above,

Table 2 sho the vant%ge Cg esent, inventiqn in %\él di ng for
hi gh tunor | d&al i i"Bh?a ‘%tor RilotHs &Y effénthetcmt?"l‘c%%ﬁ“éﬁﬁf* fedt ed t hat

this erﬁm%cgbbﬁp@ddséﬁﬁg SfoyrSOKRIanGS, 6th{¢§§?er§1, glo%ﬁx?sd fegance

denonstr at ed ove | ows “for the pa | cu ectivé admni stration
of radi dasunelpginally @tuwd}gandscﬁlﬂﬂb@bﬂvtdszcthnolbgmalscsp@nsmodﬂﬁersneopI astic cells.
55 27 July 2005 WD 02/060955 PCTI US02/ 02373

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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I n
Tunor Bearing Nude Mouse Xenografts (Tunor Locali zation) Nag%@?%ba
Dose. Peak Tunor Resi dence Tunor Dose Factor |Injected Localization Tine
Dose Factor -1 GRatio (ug) 4D muCG-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 GlIn 10 .18.5%0.95 1331 1.0 As shown in Table 2,

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

"'In-2138 (18.5, 16.2, and 17.8 % 1D/ gm respectively) was also simlar,
but peaked at 6 hours post infusion for the domain deleted 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 f.ra mentszreres lted in a eséi mated.3 fold increase in the radiation

dose t o TEFRMCETSy VericaIPBeR FIHICOfeE RS REPZEHINS ESUREFISnentIGEEOE PG (i . e. 3637
rad/ ml aMropdns3aomat¥d Mbitor 9aidhearhicirs R Mnims IR AEARGn hat the faster

bl ood clearance and increased tunor tardeting w thout conpronising either
peak tunor localization or tunor retention tinme denonstrated using donmain

del eted constructs, represents a si.gnificant advantage f.or clinical
prot ocol s usitl g C %F%aatclc I%tﬁﬁfat’ﬁ&'sa g‘?reﬁ'fé'%d}o@ngg%?/rr#@rﬁ‘iog?i c Properties
of Mvdi hh@gor¥itid RRdite@FrdnPite hey RS RTRERAnEoRE, IRy prakesiehe
subcut aneously with 0.2 nL lggﬁ% X 106_gQiEg . 74T ce?lﬂlg. _lﬁg TAG 7_2+ tunors
wer e al medeapragssigionsy diethzlsplbestistltagioxifersf tegtggerongod agdnggiuthetimid®005 WD
02/ 060955 PCT/ US02/ 02373
18.  The use according to claim 14, wherein said prodrug is selected from the
group consisting of phosphate-containing prodrugs, thiophosphate-containing prodrugs,
sulfate containing prodrugs, peptide cdntaining 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.

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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mB. At this time the mce were separated in to four groups 9f ll% Hj?.ce
each. The four groups were treated as follows: 1. Etoposi dé’ JHyta

90Y- huCC49. ACu2 al one. 3.90Y-huCC49.AC.r2 + etoposide 4. Diluent control
(PBS/ DMSO) More particularly, a stock solution of etoposide was nade, at
100 rag/m - in DVMSO. 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
t he radi oi sotope. In group 3, the mce were injected with 0.05 nC of the
sane radiol abel ed nodified antibody and 1.72 ng of etoposide foll owed by
two later injections of 1.72 ng of etoposide. The control group mce (4)
were injected with PBS/DVSO, at a concentration of 6.9% DMSO every fourth
day for a total. of three injections. The tunors were neasured two or

th ti k 1y illustrated Fi 11. Fig. 11 sh
that t VISR Brecgel é%%ﬁw%@%@%@ﬁ?éﬁwfwm%ﬁ)mﬂ%@e@m Gate
radi ol abjee/ m&wqgﬁérﬁlg&l%%fa&me%ﬂ A hP'HHP tmRRGh ent gﬂﬂgan ei t her

agent alone. This synergistic result 1s parti y evil ay 25
wher e t hight gradsr lymphdlaasticsNHEdbigh grddy small mosicldanéd caliNHignd ldkyise of t he

conbi nat,i on t s _when to.either the mce treated with
90Y- huC&hges ﬁg'—’éﬁ da‘?B@S’éﬁ"d’é“ S%@?@#PP‘BHH n the art will further
appreciate that the present invention may be enbodied in other specific

forms without departing fromthe spirit or central attributes thereof. In
that the for@éloi n'g"h@lssacaqmdlwm@ﬁalmrﬂe wheessie the memr@mﬂn@rs foi theltea@senon| y

I h d
AL TR e AL R e TN
i nvent i tan abew@0ddmghl;, the present invention is not linmted to the

particul ar enbodi nents that have been described in detail herein. Rather,
reference should be made to the appended clains as indicative of the scope

and content 8 thep [V toMaim 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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27 July 2005 WHAT IS CLAIMED I'S:" 1. Use of a CH2-donain de5?tep Béibody
that binds specifically to a tunor associated antigen that d ¥%® ssed by
tumor cells of a nyel osuppressed cancer patient in the nmanufacture of a
medi canment for the treatnent of cancer in said patient. 2. The use
according to claim1, wherein the tunor associated antigen is selected
fromthe group consisting of CD2, CD3, CD5, CD6, CD7, MAGE-1l, 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. 3. The use according to claim
2, wherein the tunor associated antigen conprises human TAG 72 anti gen and
the anti body is a CH2-domai n del eted, humani zed antibody reactive with.
human TAG 72 antigen. 4. The use according to claim3, wherein the

CH2- domai n del eted, humani zed anti body conprises conplenentarity
determ ni ng regions of a non-human anti-TAG 72 antibody selected fromthe
group consisting of: CC49 (ATCC No. HB 9459); CC83 (ATCC No. HB 9453);
Ccca6 (ATCC NE7- HB Tdgisg according tosfarmEopwhereiypthy guyplosuppressed patcsot kas @ HB

9457) ; 1. : : GATCC No. BB 9460). 5. The use

accordi gtééx%¥%¢%¥%§4§§%¥§@ﬂﬁ% e -domai n del eted, hunani zed anti body
conprises one or nore of the conplenentarity determning regions of the
CC49 heavy chagin ri able region,am no aci.d sequence shown in Fig. 4A, and
one 58 27 JUE?- 2005 Us§ ageardii daiw L ssredn e g lﬁagn%?gwﬁ{?ﬁw%gi ons of
the CCAGt lehdBhe ERGhSIhYApd R aBent 88 jsUT a8BHR Suing ﬁ@?ﬁ@%ﬁmﬁﬂfé‘%ﬁ n Fig. SA
6. The use according to claim4, wherein the antibody conprises the CC49
heavy chueiihedy and tiolat leasigine chemptherapaitid agenfueacles aimintsterdvbiaany obder or

pol ypeptide shown in Fig. 4A, and the CC49 |ight chain variable region

am no aSWnggﬁ@%nce of the Iight chain polypeptide shown in Fig. 5A

29, The use according to claim 28, 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,
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



7. The use according to claim1, wherein the heavy chain pol pe&t'%g
further conprises an am no acid spacer that replaces the dg%éy éo
CH2- dormai:n. 8. The use according to claim7, wherein the spacer is 5 to 20
amno acids in length. 9. The use according to claim8, wherein the spacer
has the am no acid sequence -1 GKTlI SKKAK-. 10. The use according to claim
1, wherein the CH2-donain deleted antibody is conjugated to a cytotoxic
agent. 11. The use according to claim 10, wherein the cytotoxic agent
conprises a radioisotope. 12. The use according to claim 11, wherein the
radi oi sotope is selected from the group consisting of 90Y, 1251, 1311
1231, 1 u 105Rh 15Sm 67Cu, 67CGa, 166Ho, 177Lu, 186Re and 188Re. 59 27 July
2005 13. The use accordi.ng to claim 12, wherein the radi oi sot.ope is 90Y.
14. The use according to claim 10, wherein the cytotoxic agent is selected
fromthe group consisting of cytotoxic drugs, cytotoxic prodrugs,

i mmunol ogi cally active |ligands, and cytotoxic

bi ot oxi ns, . cytqQtoxic

bi ol ogi (Pé‘?d"f%g%o ¥ fsyrlqnhesphamids, vipistiae and CRIEERISOEC) ORI (YA, angher ei n
t he cyt e tatic
agent 5, ORAAACMOPE Ry BER Ao 8] MIEHGNR rGASE Bl Gl B

t ubul i nQﬁRTBDi’g EGEOR spluhoprmmazimdambrhtemlﬂycam)t agBBAGI'OED (GHIORT gbycl i ne

d d t. | d
ot or' i HEAPERRS Begusib i cRuiavgrES PP 08 Qe npme@aogmﬁe
radi osegsdriBiciy cﬂ'{d&&phﬁ?iﬁfdﬁmét@ﬁ@hi% A" 1Yl ki nes,

and cyt ot oxi C zto i nes. . The.'use according to clﬂal m 15, V\/nerel t he
cyt ot oxPeoM{EE+CytaBOM éﬂ@@u‘son‘ﬁ rdserotubicirayolophasphinsite, rejopkidepltirebiet, hani ne,

i R P L N i

carm nOdMﬁirﬁblcﬂ,aLU?@IopHGsﬁhﬁmﬁQ,ammé&hdﬂ) fixed dose prednisone, blcomycm and
leucovorin), IMVP-16 (ifosfamide, methotrexate and etoposide), MIME (methyi-gag,
ifosfamide, methotrexate 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).

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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doxorubi cin, aminopterin, nethotrexate, nethopterin, mithrapycin,
streptonigrin, dichloronethotrexate, mtonmycin C actinonyg¥ﬂmb?005
porfi.ronycin, 5-fluorouracil, floxuridine, ftorafur, 6-nmercaptopurine,
cyt arabi ne, cytosine arabinoside, podophyllotoxin, etoposide, etoposide
phosphat e, nel phal an, vinblastine, vincristine, |[|eurosidine, vindesine,
| eur osi ne, taxol, taxane, cytochalasin B, gramcidin D, ethidium brom de,
enetine, tenoposide, colchicin, dihydroxy anthracin dione, mtoxantrone,
procai ne, tetracai ne, |idocaine, propranolol, puronycin, ricin subunit A,
abrin, diptheria toxin, botulinum cyanginosins, saxitoxin, shigatoxin,
tetanus, tetrodotoxin, 60 27 July 2005 trichothecene, verrucol ogen,
corticosteroids, progestins, estrogens, antiestrogens, androgens, aronatase
i nhi bitors, calicheamcin, esperam cins, and dynemicins. 17. The use
according to claim15, wherein said hornone or hornone antagonist is
sel ected frogkthe roup consi sting of predni sone, hydroxypraogesterone,

on

medr opr ogest €f'one, g angpuking Resdiimol3 whegpp the tupior peeigslentisd and
am nogl ybhgkitd¥iteRran I8 G-TDantise AUGRL Eﬂtﬂﬂf& %hag(gg%&lﬁén MBI L him SR Prodrug

is selected fromthe group tonsisting o at e-contal hing prodrugs,
-t hi ophogptilndy-restiveimthhynandik G2, antigen. f at e cont ai ni ng prodrugs, peptide
cont ai ni ng prodrugs, (3-lactamcontaining prodrugs, optionally substituted
phenoxyacet am de- cont ai ni ng prodrugs, optionally substituted

phenyl acet anige- Cané aidHcBordMOR i 345 whbidRT BE P}, OSIRRM dagy 5- T | uorouri dine
prodrugs that can be converted to a cytotoxic free drug. 19. The use

accor di hgmezed antibedy comhprisss sompsmeaticisr détemiring cegensfaf@monthemmayr oup

consi st | fr te,  col skin, breast. ovar] pancreatic
cancer. hﬂg'(’)r% qﬁﬁeg%%bé%dgéglg?ta‘?%ﬁmt %‘eg%prﬁofls%ﬂgeﬂhig%%égﬁg%ws sel ected
from t hed§mp008s MSCENG HBB45HPOCHUs SATECAWIRIB 9478)] Capy (AeTRIaUeb! ast onas,
meni ngi and other central nervous system

g@as cerebral netastases

neopl asHE I8N driotATGfadlor BB ¢al | GsFCome; 943aandsGE EppTCC No.

r habdon;qgsg%@?rm, gl i obl astoma, :|eionyosarcoma, retinoblastoma, papillary
cyst adenocarci noma of the ovary, Wlms tunor, small cell |ung carcinong,

| eukem as, including acute |ynphocytic |eukeni a-L3

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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(Burkitt's type | eukem a), chronic Iynphocytlc | eukem a, and nopogc Elc cel

| eukem as, B-cell |ynphomas, including Hodgkins |ynphoma, Pﬁﬁé ins

| ynphomas (NHL), including | ow grade/ follicular NHL, cell Iynphona (FCO,
mantl e cell |ynphoma 61 27 July 2005 (MCL), diffuse large cell |ynphoma
(DLCL), small |ynphocytic (SL) NHL, internediate grade/ follicular NHL,
internmedi ate grade diffuse NHL, high grade i mmunoblastic NHL, high grade
| ynphobl astic NHL, ‘high grade small non-cl eaved cell NHL, and bul ky

di sease NHL, and Wal denstroni s Macrogl obulinem a. 21. The use according to
claim1l1l, wherein the nmedicanent is for the treatnent of cancer in a

nmyel osuppressed patient with an absol ute neutrophil count (ANC) of |ess

t han about 2000/ Mm®B. 22. The use according to claim?2l, wherein the

nyel osuppressed patient has an ANC of |ess than about 1000/ m®B. 23. The

‘use according to claim22, wherein the nyel osuppressed patient has an ANC

of less than %bout 500/mr8 24. The use according to claim1l, wherein the
medi canent i $9f or HIRASE peegrdiagio d%ﬁn Fabetein the SPIRFEISCGpiPramsiBadcigat i ent
wth a pgl,adghet count of less 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 o ressed,. atl nt has atel et, count of |ess than
Sbout. 50, 000/ne. THBBBS ARSI Sfeir b8 SEacttpdh e egiod m 20
wher ei n skhenfd/ Sl RStRRIKESBLd pat| ent has a platelet count of |ess than
about 10, 000/ m®B. 28. The use according to claim1, wherein the nedi canent

further conprises at |east one chenot herapeutic agent and is of a form

such that t h%l.CH 2 ng @é Qccg ecfmg 10 claim 32, wherein the Cy2-domain deleted antibody

is conjugated to a cytotoxic agent.

42.  The use according to claim 41, wherein the cytotoxic agent comprises a

radioisotope.

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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anti body and the at | east one chenot herapeuti c agent may be Inistered in
33 Julpod

any order or concurrently. 29. The use according to claim in the

chenot her apeuti c agent conprises an agent selected fromthe group
consisting of a single alkylating agent, a single vinca al kal oi d,

procar bazi ne, nethotrexate, prednisone, etoposide, 2 chlorodeoxyadenosi ne
(2-CDA), 2'-deoxycofornycin, fludarabine, cytosine arabinoside, cisplatin,
and ifosfam de, bleomycin, nitrogen nustard, and a chenot herapeutic

conbi nati on of agents. 30. The use according to claim?29, wherein the
chenot herapeutic agent is an alkylating agent selected from chl oranbuci |
or cycl ophospham de, or is a vinca alkaloid selected fromvincristine or
vi nbl astin8. 31. The use according to claim 29, wherein the
chenot her apeuti c conbi nation of agents conprises is selected fromthe
group consi sti-ng of MOPP (nmechl etham ne (nitrogen nustard), vincristine

Oncovi n), . procar bazi ne and .predni sone),, ABVD (adrianycin, bl.eonycin,
Vo as MerisRle e Afngtes ceiimes, m@w%@m%r&n{?ef(& MZyRF A sensiiang
procar b@@@,&n@ﬂh@ﬁ@iﬁ@%ﬁﬁ&ﬁ?&&nﬁv‘g% i KM, ard QX Ri8E €4 tBkinbd €OMyci n and

strept ozot oci n), MOPP pl us plus ABV (doxorubicin, bleomycin and
vi nbl asti ne), BCVPP (carnustine, cyclophospham de, vinblastine,

pr ocar bazi ne 4and 7 2005 redni. sgne Q/Péﬁ% cl ophosphani de,
vincristine gzd pﬂ)é‘a_g‘?%%fr%fzﬁéﬂdg‘%&%@ﬁ@mﬁ%@%%l%ﬁ .?isé?ﬁ%ﬁiﬁa

( cycl opfieapihe grsls, covibibgid (&tmé&lorahﬁﬂﬁie,sﬁﬂﬂlg@élé m%aﬁmd, ne), CAP-BOP
(CHOP plus procarbazi.ne and bl eonycin), m ACO% ( pl us nethotrexate,

bl eony c C¥clephesphanide.dfasfamidpcsivmombusipbusubies dnelpbaan, triesidioneexat e,

doxor ubi.Gi ?mg : € i de. vorin plus.standard
MOPP) , h%% %%%Cﬁg %%B%IQ pre %?E%a%g?l% xé‘?%}l‘léﬁﬁ‘,%&é@g%“&ﬁﬁ‘gg%am de,

et oposi dexorobitia; alimeterinpiethoiretats, meithietérid, infithramPéin Gtepooaieginand

| eucovor,j Hj)é?’ and, MACOP- B .( net hof rexat e, . doxor ubi ci n, cycl ophqgspham de,
vi ncri sflicRleromethatexalys mithnsigH SavEnosy e ri-croriEpmycin, & gk, | WP- 16

(i f osf apb@gidine HRelhe bah& AN Rine POR A6 e, M ABiRYa29.
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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i fosfam de, nethotrexate and etoposi de), DHAP (dexanethasons hi%ﬁegose
cytarabine and cisplatin), ESHAP (etoposide, nethyl prediso BHEW
cytarabi-ne, cisplatin), CEPP(B) (cyclophosphan de, etoposi de,

procar bazi ne, prednisone and bl eomycin), and CAMP (| onusti ne,

m t oxantrone, cytarabine and prednisone). 32. Use of a CH2-donai n 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
the treatnment of a neoplastic disorder, wherein the nedicanment is of a
form such that the CH2-domain del eted anti body and the at | east one

chenot herapeutic agent may be admi nistered in any order or concurrently.
33. The wuse according to claim 32, wherein the tunor associated antigen is
selected fromthe group consisting of CD2, CD3, CD5, CD6, CD7, MAGE-1,
MAGE-3, MJC-1, HPV 16, HPV E6, HPV E7, TAG 72, CEA, L6-Antigen, CD19,
CD20, CDEZ, CD37, HLA-DR, EGF receptor and HER2 receptor. 64 27 July 2005
34. The PhEWlacetagnids-roptaigng| papdras Seiharesiosinaen, aodsrilugsausiding Rredmigs i gen
conpris HIBO %ﬂﬁ& anti body is a CH2-domai n del et ed,
hunanizg%abantiggﬁghgggktlJgeﬁf?ﬁgﬁ%g%n TAG 72 antigen. 35. The use
according to claim 34, wherein the CH2-donmai n del eted, humanized anti body

conpri ses conppl enentarit et er m, ni regi ong of non- hunan nti-TAG 72
anti body sel &l od #‘PBﬁ%‘yﬁ@%%'ﬁp?‘%ﬁg%@ﬁﬁ%%“ ne cdisprgerngselegicd 9450 -
CC83 ( Afom e ' T, : o hR HB
9454) : OC30 (E%d% i %%étéc%%ﬁ?lﬂ%ck%e%%éﬁ%); é&@gg%%&%hcc No.
HB 9460¥anc®6. The use according to claim 34, wherein the CH2-domain

del eted, hunmani zed anti body conprises one or nore of the conplenentarity
determning regions of the CC49 heavy chain variable region amno acid
sequence sho@m, i NThé gse db@ord%g%[tﬁm%v&ﬁ@fe& Of nbbifastioMModR A Alddiad

determ ni ng_ regions aof the ) light chain variable region amno acid
sequencEoBHBAgTquR epgstirgof 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 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

37. The use according to claim 35, wherein the antibody con‘gri ses Bg\e Ccc49
Y

heavy chain vari able region am no acid sequence of the hea 7 JHY;2R
pol ypepti de showmn in Fig. 4A and the CC49 |ight chain variable region
am no acid sequence of the |light chain polypeptide shown in Fig. 5A 38.

"The use according to claim 32, wherein the heavy chain pol ypeptide further

conprises an am no acid spacer that replaces the deleted CH2-domain. 65 27
July 2005 39. The use according to claim 38, wherein the spacer is 5 to 20
amno acids in length. 40. The use according to claim39, wherein the
spacer has the am no acid sequence -1GKTlI SKKAK-. 41. The use according to
claim32, wherein the CH2-donmain del eted antibody is conjugated to a
cytotoxic agent. 42. The use according to claim4l, wherein the cytotoxic
agent conprises a radioisotope. 43. The use according to claim42, wherein
the radi oi sotope is selected from the group consisting of 90Y, 1251, 1311,
1231 uim 105153 6/CuQ7 166Ho 177Lu th, 186Re and | 88Re, 44. The use
accordiﬁ&P&QHngghF%§¥g OISR, MEroesh myisgl, g ajchemgptherapeutiqe yse

accor di RembfhafibRbfAghs, 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 nodiki er 46. The,.use accordi ng to,clai m45 erein .the
Cytotoxic agdh 1 aheURask it B i shaly BE ROTEY PRaPEE AR DN 8 1
agent s, aldylkifindbpétd séle@Bd FromdMdraRbadiPhi dyeRphdiphimide! 8 isfasifdal A@agent s,
tubulin binding agents, hornones; and hornone antagonists, anthracycline
drugs, v¢lpkied Bpmgancrisiiee ey dnblastingl eonyci ns, cyt ot oxi ¢ nucl eosi des, 66 27
July 2005

54.  The use according to claim 52, wherein the chemotherapeutic combination
of agents comprises is selected from the group consisting of MOPP (mechlethamine
(nitrogen mustard), vincristine (Ohcovin), procarbazine and preduisone), 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, 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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pteridi ne drugs, diynenes, enediynes, podophyllotoxins t oxi
radi osensitizing drugs, nethotrexate, adriamycin, CytOtOXI HV&%%@Elnes
and cytot.oxic cytokines. 47. The use according to claim46, wherein the
cytotoxic agent is selected fromthe group consisting of nechl orethan ne,
triethyl enephosphoram de, cycl ophospham de, ifosfam de, chloranbucil,
busul fan, nel phal an, triazi quone, nitrosourea conpounds, adriamycin,
carm nomyci n, daunorubi ci n (daunomycin), doxorubicin, am nopterin,

nmet hotrexate, nethopterin, mthranycin, streptonigrin,

di chl oronet hotrexate, mtomycin C,  actinonycin-D, porfironycin,

5-fluorouracil, floxuridine, ftorafur, 6-nmercaptopurine, cytarabine,
cytosi ne arabi nosi.de, podophyl | otoxin, etoposide, etoposide phosphate,
mel phal an, vinblastine, vincristine, |eurosidine, vindesine, |eurosine,

taxol, taxane, cytochalasin B, gramcidin D, ethidium bronide, enetine,
tenop05| de, colchicin, di hydroxy ant hraci n di one, mtoxantrone, procaine,
t et r acai9yslophosgbaraidae etaposie, amba:ba}zmu rroedndions anidc bleostybinp)i andACAMPI n,
dlptherl oxin ul i num sins, saxitoxin, shigatoxin, tetanus,
tetrodo{§§$¢FneIn E@h Fﬁég@ : ﬁggpﬁggﬁgﬁén corticosteroids, progestins,
estrogens, antiestrogens, androgens, aromatase inhibitors, calicheamcin,
esperam cins, and dynemcins. 48. The use accordi E to claima46, wherein

sai d hor moneSdr hérifgrBacesties] gempetitionsios dheetsqagment mﬂ@ﬁ@aﬁﬁhcél&ﬁprd%n5| sting
f d tJ | bestrol
o o oS Y DB PATEA sy oGRS RSB oo 1O

cl ai m 4antigshenéhatnlesniotde alu@atsthgap@usegmtxehbréxmaidtdmbo@ &idsalonsi sting of
phosphate cont ai ni_.ng prod rugs t hi ophosphat e- cont ai ni ng prodrugs, sulfate
cont ai nFRGSRSRPYHS 2epH gis 19 b %ﬁﬁ@ﬁhﬁl%"%ﬁbﬂm}g@r EIopgEteahy-cont ai ni ng
prodrugs, optionally substituted phenoxyacetam de-containi ng prodrugs,
optionally substituted 67 27 July 2005 phenyl acet am de-cont ai ni ng
prodrugs, 5- 56uorthphﬂmmanﬁcanﬂn@mﬁﬁumammwﬁﬂgnfdpmmdﬁugmxdnﬂmuwmaﬂ be

converted t.o t ot.oxi.c free dru The u C di m 32,
wher ei nastsﬂ@atﬁgﬁfﬁ@tl? Eelﬁ‘itg‘{)ﬁﬂré‘rtf‘? grogg FoRsisting Oém ﬁﬁa} gi%ljt%éoh&]st i ng of
pr ost at IAGRIIOMAGKIN MOECERSIPY 0¥ AP RRe, IENOE7, A HaneERat Qntigen,

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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cancer. 51. The use according to claim 32, wherein the neopEzst{' CZI aksor der
is selected fromthe group consisting of Kaposi's sarcoma, anyI 0 y
hemangi obl ast omas, neni ngi onas, cerebral netastases, and ot her central
nervous system neopl asns, nelanona, gastrointestinal sarconma, renal

sarcoma, rhabdonyosarcoma, glioblastoma, |eionyosarcoma, retinoblastons,
papil l ary cystadenocarci noma of the ovary, WIims tunor, small cell |ung
carci noma, |eukem as, including acute |ynphocytic |eukem a-L3 (Burkitt's
type | eukem a), chronic |ynphocytic | eukem a, and nonocytic cell |eukem as,

B-cell |ynphomas, including Hodgkins |ynphoma, non-Hodgkin's |ynphomas
(NHL), including | ow grade/ follicular NHL, cell |ynphoma (FCC), mantle
cell Iymphoma (MCL), diffuse large cell |ynphonma (DLCL), small |ynphocytic
(SL) NHL, internediate grade/ follicular NHL, internedi ate grade diffuse
NHL, hi gh grade inmunobl astic NHL, high grade |ynphoblastic NHL, high
grade small non-cl eaved cell NHL, and bul k di sease NHL, and Wl denstronis
Macr ogl @piGrmingng rggiogs of ths £G4 deaeerin Wg'lﬂbi/? regign g acjthtaqueneetshewn

chenot h i i . Laup

consi st ThEcf R, AR mdif SPGe SRR AREH) aaBRih SR Brdiecpuo s

pr ocar baéghtwhaimeiriablerregiah emirnpreitndegoniee skbwpaskFigeSA2- chl or odeoxyadenosi ne
(2-CDA), 2'-deoxycoformycin, fludarabine, cytosine arabinoside, 68 27 July
2005 cisplatin, and ifosfam de, bleonycin, nitrogen nustard, and a

chenot her apeghi c %@?hﬁﬁ{awﬂicﬁlfcdﬁgﬁ%ﬁn aégbrrlii&g?o HUSEn %We%iﬂ@ilé o claimb52,

wherei n the chenot hefapeutic agent 1s an a l'at1 ng agent selected from
chl or anbutihiddy epmpyiséscht 6€€3H hedviehaimrvarigbla regior amalolkealdoiequerselbétteed from

vincrisiine or.vinblastine. 54_.T use .a L tQ claiimb52, wherein the
hornt RS shbin Dol B o 1 Kie: Ao ARC e S e chiin GesAbIA Baicry o ¢ ho
group C&ﬁ&iosécid\&qﬁénmﬁue(l?l%ﬂa% B@l%é}ﬁide@ﬂ&&ﬁ Bgﬁg quistar d), vincristine

r

(Oncovi n), procarbazi ne and predni sone), ABVD (adrianycin, bleonycin,
vi nbl asti ne and dacarbazine), ChlVPP (chl oranbucil, vinblastine,

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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procar bazi ne and predni sone), CABS (| onustine, doxorubicin, _PI eomycin and
streptozotocin), MOPP plus ABVD, MOPP plus ABV (doxor ubi ci n,2 HF@%J& n and
vi nbl astine), BCVPP (carnustine, cyclophospham de, vinblastine,

procar bazi ne and prednisone), CVP (cycl ophospham de, vincristine and
predni sone), CHOP (CVP and doxonbicin), C MOPP (cycl ophospham de,
vincristine, prednisone and procarbazine), CAP-BOP (CHOP plus procarbazine
and bl eonycin), m BACOD (CHOP plus nethotrexate, bleonycin and

| eucovorin), ProMACE- MOPP (predni sone, methotrexate, doxorubicin,

cycl ophospham de, etoposide and | eucovorin plus standard MOPP),

Pr oMACE- Cyt aBOM ( pr edni sone, doxor ubi cin, cycl ophospham de, etoposide,
cytarabi ne, bleonycin, vincristine, nmethotrexate and | eucovorin) and
MACOP- B (net hotrexate, doxorubicin, cyclophospham de, vincristine, fixed
dose prednisone, bleonycin and |eucovorin), |MWP-16 (ifosfam de,

met hotrexate and etoposide), MM (nethyl-gag, ifosfam de, nethotrexate
and et oposi dé§, Dilirprharaaesniical-pompesitinn gecorting tacglpint @biwereindhe ci spl atin),
ESHAP ( i de. ' : by abdj ney 1o gpl atibsp)y, CEPP(B) 69
27 Jul y_?%@g&b&?ﬁg&%@%ﬁﬁn& g%luBgﬁ %Sﬁggggﬁ,%r o%ar a?:[’ne,h%pre hi sone and

bl eomyciHi$m, dad, Hol E?ﬁtﬁt‘?GRe,anMSﬁQegant rone, cytarabine and prednisone).
55. A pharnmaceutical conposition for the treatnment of a neoplastic

di sorder, conprising a CH2-domain del eted anti body that binds specifically
to a tunor agsoci I ' : : heleé j C agent,
wher ei n sai dgg'nti g%‘geiaangéégg?% ﬁgﬁg%?ﬁg@%deﬁgﬁc&agent’hﬁegaﬁ?)ﬁé bei ng

adm ni st@lﬁcésbtbpeiaﬁ‘?{.order or concurrently. 56. The pharnaceuti cal
conposition according to claimb55, wherein the tunor associated antigen is
selected fromthe group consisting of CD2, CD3, CD5, CD6, CD7, MNAGE-1,
VAGE- 3, MUC- 88, HPYhd fharkEdéuBBal coffibofifion 14rdtAs oGlim 64 gy CD 19,
CD20, CD22, CD37, HLA-DR, EG- receptor and H receptor. 57. The

phar macexipiost agesirip sd¢at¢biromdhogminp gonsisting of ayte®xiodrugsichtotdrdc t unor

[ i.0en. i h : . i d_the. I body i
G- donbicArtRt EERHS RinRF SubERPekel AR AtedE afl HrhtRi bR o oen

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,

72



58. The pharnmaceutical conposition according to claimb57, m@;re'gphge CH2-
domai n del et ed, humani zed anti body conprises conpl enentarit d ni ng
regi ons 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. HB 9457);
CCl1 (ATCC No. 9455); and CCl15 (ATCC No. HB 9460). 59. The pharnaceuti cal
conposition according to claimb58, wherein the CH2- domai n del et ed,

humani zed anti body conprises one or nore of the conplenmentarity 70 27 July
2005 determ ning regions of the CC49 heavy chain variable region am no
aci d sequence shown in Fig. 4A and one or nore of the conplenentarity
determ ning regions of the CC49 l.ight chain variable region amno acid
sequence shown in Fig. 5A. 60. The pharmaceutical conposition according to
claim58, wherein the antibody conprises the CC49 heavy chain variabl e
regi on am no aci d sequence of the heavy chain pol ypeptide shown jn Fig.
4A, and PPHEOREO, 1-lyptougacs Hoxuiiding, flaratiggpupercaptompingcsydarabige,sosingr ¢ he

| i ght chaj \ 1 trﬁﬁf? [J2; 3Ei C i
conposi ??é gnihog@(%’c}?) g‘?w(?qg)o Cc \é%?orgogl’gg’ %lpeorléigtler?(ﬁtEJ %peh-gﬁbgg%}ﬁ{ ac‘%é?ﬁb%%?{fbepti de
f ur t her vowmnptiics keraidimgyivimlesioe,dewpsineg taxohasxane pdyaodalasineB dehmicklin DH2-
domai n. §2.. The rmaceutjcal ¢ si.t.ion according to,claim®6l, wherein
the s pabfiumraRidh! SReti triCensidrs olphiviey GHOCORE SOPE P amceut | cal
conposi Mi&&aﬂﬁﬁx@{g&%&kﬁn&,%ﬁcﬁin@) lﬁi%caiw@,gfrﬁ%@n&tae gu%%%%,.ri%ﬁﬁs&bhﬁt am no acid
sequence -1 GKTlI SKKAK-. "64. The pharnaceuti cal conpdsition according to
cl ai m 58brimtdénthdria tokie, BMalinutomyangitedins, sakitanin, bugdstokio, ttamusigat ed to a
cyt ot oxi ent.. 65. . The pharmaceutical co sition.according to claim64,
Wher ei n SEREORY: BB ECS DB REF - ca o a P PSP, CoRpecm

antiestrogens, androgens, aromatase inhibitors, calicheamicin, esperamicins, and

dynemicins.

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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27 July 2005 66. The pharnmaceuti cal conp05|t|on accordlng é? @§@H$

wherein the 90 1251, 1311, 1231, 111 105 radioisotope is s dt ron1the

group consisting of Y, I, I, I, In, Rh, 153 67 67 166 177 186 188 Sm Cu,

Ga, Ho, Lu, Re and Re. 67. The pharmaceutical comnposition according to

claim 66, wherein the radioisotope is 90Y 68. The pharnmaceuti cal

conposition according to claim®64, wherein the cytotoxic agent is selected

fromthe group consisting of cytotoxic drugs, cytotoxic prodrugs,

bi ot oxi ns, cytotoxic inmmunol ogically active |igands, and cytotoxic

bi ol ogi cal response nodifiers. 69. The pharnmaceutical conposition

according to claim®68, 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, bleonycins,

cytot oxi ¢ nucl eosi des, pteridine drugs, diynenes, enediynes,

podophyl | ot oxi ns, toxic enzynes, radiosensitizing drugs, methotrexate,

adri anmycin, Gyt ot epj i t The

phar maceut i cal corrpo Ion gééécagr %&ﬂg)na%}(&ﬂ %ég%la&%ﬁ&ﬁ&? tK"Qcyt ot oxi c

agent hl i‘neﬁ@hﬂﬂcﬁﬂarﬂérdﬁ%&létﬁe@ﬁ'imnm%&@ﬁﬁp s@::jslimm;om:?pwx‘g sa&tckmnhl capﬂnlbary -

triet y en or am de, cycl ophosphami de, ifo m e, chl oranbuci I,
a&epﬁn‘% B

busul f afe strEas, "P?WP’&%H%W W@é@ﬁﬁ"se@ Al negygps &rfjenn,
carm noggg Qsms thﬁnﬁgﬁﬂﬂ%g%ﬁhﬁ) rengpﬁéwolﬂpi ﬁla@dorﬂ%s% r| n,
met hot rexat e, net hopt ef ranycin, streptonrgrin,

di chl or gheblhstbmxhiomymxtomymtmc@as&uﬂa lpapﬂflarymy@;ad@lﬂ)cﬁrimamia)of 2005
Do OB WSO S Lo e Lo oL B et Gaphoputi e,
phosph a‘le%keﬂﬁi PHAB&Mitt'yHyRR IR&REMDS, chronic lymphocytic leukemia, and monocytic
cell leukemias, B-cell lymphomas, including Hodgkins lymphoma, non-Hodgkin’s
lymphomas (NHL), including low grade/ follicular NHIL, cell lymphoma (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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vincristine, |eurosidine, vindesine, |eurosine, taxol, taxa?? F%h8§hala5|n
B, gramcidin D, ethidiumbrom de, enetine, tenop05|de H

di hydroxy anthracin dione, mtoxantrone, procaine, tetracaine, |idocaine,
propranol ol , puromycin, ricin subunit A, abrin, diptheria toxin,

botul i num cyangi nosins, saxitoxin, shigatoxin, tetanus, tetrodotoxin,
trichot hecene, verrucol ogen, corticosteroids, progestins, estrogens,

anti estrogens, androgens, aronmatase inhibitors, calicheam cin,

esperam cins, and dynem cins. 71. The pharnmaceutical conposition according
to claim69, wherein said hornone or hornone antagonist is selected from
the group consisting of Ppredni sone, hydroxyprogesterone,

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

am nogl uthetim de. 72. The pharmaceutical conposition according to claim
68, wherein said prodrug is selected fromthe group consisting of
phosphat e- cont ai ni ng prodrugs, thiophosphate- contalnlngﬁprodrugs sul fate

cont ai ni ng p?_adruab HJ’@E@@CG@I%MHWWQH greoinggdo qldm St awhareint gieni ng
P O UG BRI VRS 41 P AR E L AT 85,00 A R0

opt i ona Itute eny a Sont &l hi ng pro

fl uor ocM(bB]? r(amchbﬂﬂmﬁlef idero geur lmhsmd)prﬁdcfribgﬁe t (Dakowa)) p@cmm téd to a
cytotoxic free dr 3.. The p gﬁr maceuti cal conposition accordi g,g to claim
55, \AheP@F‘ﬂlS?l}?é u‘g[B ipEyHns Slepsryems wablastingdand glecarhazing)o [phl¥ERsi st | ng

o, 81ty LSS o end RS I BARE GRbpiEATCET

wher ei Inbletmymoq;ﬂdasmpmozdtosmb dMOPB psled exiB D, IMORP t plas gttBVp (dmnmbﬁim, ng of

et ast aQESHY Rt ARty ar BFUF Fouge ot RGN B e A

gastr Oi Proesrbazia) mﬁ?ﬁr@@g?ne)[ewl(cﬁ%@gmma&mg RS HED! so&b f@tfrgﬁst ona,

nmyosar conmm, retinoblastom, papillary cystadenocarci noma 0 e ovary,

Wl s €Gdrands rdoxbrobisin), I(M@Blér @mbp@sphmﬁammnle peidnigorsc Land

| ymphocytl Sbazine), 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,
¢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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| eukem a-L3 (Burkitt's type | eukem a); chronic |ynphocytic k?ﬁkp ] and
nonocytic cell |eukem as, B-cell |ynphomas, including Hodg Eyg@ﬁ%hona,
non- Hodgki n's | ynphomas (NHL), including |ow grade/ follicular NHL, cel

| ynphoma (FCC), mantle cell |ynphonma (MCL), diffuse |large cell |ynphona
(DLCL), small |ynphocytic (SL) NHL, internediate grade/ follicular NHL,
internmedi ate grade diffuse NHL, high grade imunoblastic NHL, high grade
| ynphobl astic NHL, high grade snmall non-cleaved cell NHL, and bul ky

di sease NHL, and Wal denstroml s Macrogl obul i nem a. 75. The pharnmaceuti cal
conposi tion according to clairm55, wherein the chenotherapeutic agent
conpri ses an agent selected fromthe group consisting of a single

al kyl ati ng- agent, a single vinca al kal oi d, procarbazi ne, nethotrexate,
predni sone, etoposide, 2-chlorodeoxyadenosine (2-CDA), 2'-deoxycofornycin,
fl udar abi ne, cytosine arabinoside, cisplatin, and ifosfam de, bleonycin,
nitrogen nust%ﬁd, and a chenot herapeutic conbinatjon of agents. 76. The
phar maceut i c&thEgeptically effechveypomm gf eldesst angehesiothgrenentip agens wherein

chenot h@ﬁiﬁ%ﬂﬁ%ﬁ A9 SRh chém@@lef’a?g&‘c}caa%cﬂt%é@ﬁﬁ %Ein?ealglﬁﬁﬁi@grehrig %}f Qll[dgf gmouci | or
cycl ophospham de, or is a vinca al kal oi d sel ecte romvincristine or

vi nbl aseommurentfyd 27 July 2005 77. The pharnmaceutical conposition according
to claim75, wherein the chenotherapeutic conbination of agents conprises

is selected fromthe group consisting of MOPP (mechl etham ne (nitrogen

must ard) , Vi ngri sThogi CEIGRAY 78) whbiAGR! Dbk RS oRTfkd REEH; SRR bR VD

(adrianycin, bleonycin, vinblastine and dacarbazi ne
( chl or afisurdup copsistrgst CHE, CPB oCBf a6 D AN AGEdnMadHe B, MUKBS, KP¥nust i ne,

doxor ubi gi I ' S pt 0z0t OCi I A P plus ABV
(doxoru E)Igclfrl]l?lv E%bﬁg?@c m’@%& @Eﬁ‘bf‘%ﬁ’ﬁgﬁ’}’ re%%%ﬂg Qfﬁz&s E?SEZ\’ AR’

cycl ophDR) FGR @eeptotianb I 2 RReptoRr OCar bazi ne and predni sone), CVP

(cycl ophospham de, vincristine and predni sone), CHOP (CVP and

doxor ubi cin), C MOPP (cycl ophospham de, vincristine, prednisone and

pr ocar bazi ne I rocarbazine .a bl.eomyci n), m BACCD
(oop i us ¥ horneip b e 28, e fih BAREE et bt R o

(pr edni bangn TAG-72 antigen and the antibody is a Cy2-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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met hot r exat e, doxorubi cin, cycl ophospham de, etoposide and bggcp%&b%n pl us
standard MOPP), ProMACE- Cyt aBOM ( predni sone, doxor ubi ci n, uly

cycl ophospham de, etoposide, cytarabine, bleomnmycin, vincristine,

nmet hot rexat e and | eucovorin) and MACOP-B (nethotrexate, doxorubicin,

cycl ophospham de, vincristine, fixed dose prednisone, bleonycin and

| eucovorin), | MWP-16 (ifosfam de, nmethotrexate and etoposide), M M
(met hyl -gag, ifosfam de, nethotrexate and etoposi de), DHAP (dexanet hasone,
hi gh dose cytarabine and cisplatin), ESHAP (etoposide, nethyl predisol one,
HD cytarabi ne, cisplatin), CEPP(B) (cyclophospham de, etoposide,

procar bazi ne, predni sone and bl eonmycin), and CAMP (| onusti ne,

m t oxantrone, cytarabine and prednisone). 78. A kit for treating a patient
havi ng a heopl astic disorder, conprising: a therapeutically effective
anount of a CH2-domai n del eted anti body that binds specifically to a tunor
associ ated antigen, and 75 27 July 2005 a therapeutically effective anpunt
of at | ddspndihe i shaip ¥arighle iegionramipp asidiseausascoidhe liggehaiand sai d
chenot h i for being adm nistered in any order or
concurrZﬁ?@?&kgé?ggﬁgﬁE?%géf claim 78, wherein the tunor associated antigen
is selected from the group consisting of CD2, CD3, CD5, CD6, CD7, MACE-1,

MAGE- 3, MJC- HP 6, V EQ, HPV. E/7,. TAG /2, , L6-Antigen, CD19,
CD20, CD22, éﬁ):z_?,\flklEklergEHE sw@_e@ﬁtt h%mﬁiep@o Y@&@&@Jﬁﬂﬁ%o. The kit of
Cl aim 7Qomphifes h AndiftPadit GhiceABIALHAAIARILIE T OMPIEEES  human TAG 72

|
antigen and the antibody 1s 2-domai n del eted, humani zed anti body
reactive with human TAG 72 antigen. 81. The kit of claim80, wherein the

det e mi ng. Pogi ol B L CHER SAURESTOIBIS SRS 150 FHUR/CBdh BOEY from t he
group consisting of. CC49 (ATCC No. HB 9459); CC83 (ATCC No. HB 9453);

CCA6 (ATCC No. HB 9458); CC92 (ATTCC No. BB 9454); CC30 (ATCC No. HB
9457); cC11 BATCCTRekitofslim 85 nuhapdn she sprais e theramniga eyl sequence —

IGKTISKKAK-.

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.
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82. The kit of claim81, wherein the CH2-domain del eted, hu gi @%gpgmti body
conpri ses one or nore of the conplenentarity determ ning reg? H t he
CC49. heavy chain variable region am no acid sequence shown in Fig. 4A and
one or nore of the conplenentarity determ ning regions of the CC49 |ight
chain variable region amno acid sequence shown in Fig. 5A 83. The kit of
claim 81, wherein the antibody conprises the CC49. heavy chain variable
regi on am no aci d sequence of the heavy chain pol ypeptide shown in Fig. 76
27 July 2005 4A, and the CC49 light chain variable region amno acid
sequence of the light chain polypeptide shown in Fig. 5A. 84. The kit of
claim 78, wherein the heavy chain pol ypeptide further conprises an am no
acid spacer that replaces the del eted CH2-domain. 85. The. kit of claim 84,
wherein the spacer is 5 to 20 amino acids in length. 86. The kit of claim
85, wherein the spacer has the am no acid sequence - | KTl SKKAK-. 87. The
kit of claim78, wherein the CH2-domain deleted antibody is conjugated to
a cytotoxi c dgent Thekit of plaink P, viferein shangydqtoxigregemsiinseldstedfyomtths groungent
conpris ; i O 8 : iL.0 | aim,88, rei-n the

r adi oi sg?%s%é* S BIBALAD e trsb"rahk@{é‘?%%%’h%’ Il‘gg’r‘%‘%‘%l’?er?gaﬁcﬁ]s@g erat¥ 1 1311 1231,
"I, dgeeiR] fubbER SimdintCGldehitd GeorhoHEan hokodSaitegonings, adiBBRgcli®drugdie kit of
cl aim 89, erein _the _ragi oi sotope is 90Y. 91. The kit of claim87, wherein
the cyt SHG% PRIESJRIPMYEns Sleapyeidsyir¥in dugleatiges. BeAding diusg, dmenpsot oxi c

dr ugs, [ ’ LRt.0x%] J idmlpg j y active

| gands%yég%&g’ﬁgtgg i ((:)H%;ﬁlgl %5&@?*‘?2%6%@%5%5% e s’r}ﬂl}@gg&#{:}l y 2005 92.
The ki t adsfangycin, ey@ioxinlyerpbbkintd)end yytotomid aytalgeest i s sel ected from the group

93.  The kit of claim 92, wherein the cytotoxic agent is selected from the group
consisting of mechlorethamine, triethylenephosphoramide, cyclophosphamide,
ifosfamide, 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, 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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consisting of cytostatic agents, alkylating agents, antinetgpg”ibﬁg
anti-proliferative agents, tubulin binding agents, hornone H ?nnne
ant agoni sts, anthracycline drugs, vinca drugs, mtonycins, bleomycins,
cytotoxi c nucl eosi des, pteridine drugs, diynenes, enediynes,
podophyl | ot oxi ns, toxic enzynes, radiosensitizing drugs, mnethotrexate,
adri anycin, cytotoxic |ynphokines, and cytotoxic cytokines. 93. The kit of
claim92, wherein the cytotoxic agent is selected fromthe group

consi sting of nechloretham ne, triethyl enephosphoram de, cycl ophosphani de,
i fosfam de, chloranbucil, busul fan, nel phalan, triaziquone, nitrosourea
conpounds, adrianycin, canminomycin, daunorubicin (daunonycin),

doxorubi cin, am nopterin,- nethotrexate, nethopterin, mthramycin,
streptonigrin, dichloronethotrexate, mtonycin C, actinomycin-D,
porfironycin, 5-fluorouracil, floxuridine, ftorafur, 6-mercaptopurine,
cytarabi ne, cytosine arabinoside, podophyll otoxin, etoposide, etoposide
phosphat e, r%%{ phdihg kit of claisn 941 wherein saibprpdiug ieselgctast em dhangroupi ndesi ne,

| eur osi : i i ¢l i Id] brom de,
ermet i me P PO BHAE Ropa A BRGHAR, Miho AT bl e B e e
procai neontidirighiradrigs, peptidCntening pRRIraiop Motam RUARIHRG Prodhugs) N subuni t A,
abrin, diptheria toxin, botulinum cyanginosins, saxitoxin, _shigatoxin,

t et anus OPHenallygubssitted phanpyyrsetseay dereonteiaing psesiragre Aptiensllyissbyiteied ds,
progest | . : t] ( £ 0gen 0 i nhibitors,
B L T G L A

wher ei ntlmacah bocomeas:dao ahgtototie firedagoni st is sel ected fromthe group
consi sting of predni sone, hydroxyprogesterone, medroprogesterone,
di et hyl stil bestrol, tanoxifen, testosterone, and am nogluthetimde. 78 27

July 2005 986 Thenkids oPliafl 91 AikeinthERETARNLoRE P Rclcd i 6t od from

t he group consisting o osphat e- cont al ning prodrugs,

t hi ophogphluptcensigmgaif prostatgreolimygisn, teedst,atverian; bmigaamd pancpraddicaigsr. pept i de
cont ai ni ng prodrugs, (3-lactamcontaining prodrugs, optionally substituted
phenoxyacet am de- cont ai ni ng prodrugs, optionally substituted

Bpggﬁgget anbvl.é- COR Rit BF H1inP 7@ M Sin tRe A dpRiRS ¥isORlcP RMBelcafd fromt tHdor our i di ne
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.

oo
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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that can be converted to a cytotoxic free drug 96. Thelqt 2f CE@@E
wherein the neoplastic disorder is selected fromthe group ng of
prostate, eolon, skin, breast, ovarian, |ung, and pancreatic cancer. 97. -
The kit of claim 78, wherein the neoplastic disorder is selected fromthe
group consi sting of Kaposi's sarconma, capillary hemangi obl ast onmas,
meni ngi omas, cerebral netastases, and other central nervous system

neopl asns, nel anoma, gastrointestinal sarcona, renal sarcong,

rhabdonyosar coma, glioblastoma, |eiomyosarcom, retinoblastoma, papillary
cyst adenocar ci nona of the ovary, WIlms tunor, small cell |ung carcinons,

| eukem as, including acute |ynphocytic | eukem a-L3 (Burkitt's type

| eukemi a), chronic | ynphocytic.leukenm a, and nonocytic cell |eukem as,
B-cell |ynphomas, including Hodgkins |ynmphoma, non-Hodgkin's |ynphomas
(NHL) including IOM/grade/ follicular NHL, cell |ynmphoma (FCC), mantle
cel l nihona di ffuse |l arge cell Iynphona (DLCL), small Iynphocytic
(SL) NHEl alioisk, émmaame meghatgexate, pradnisotica etolbhide, i 2nttdonodedxyadengsind €-di f f use

NHL, * hi rad nohl as L rade. as HL, high
gr ade s%gﬁpg %Od%ox"@?)g rggc%ﬁuﬁﬂaﬁne aﬁ’i’ﬂo %’ﬁ a%Plnotff eg@@ RﬁL aéﬁﬁg\l Wedenst r om s
Macr ogl bletik¢ig iGogdBmudibel, kid a HentdtiRiripetfic cohiBnatich bf@geﬁiae not her apeutic

agent conprises an agent selected fromthe group consisting of a single
al kyl ati ng agent, a single vinca 79 27 July 2005 al kal oid, procarba2|ne

ot ot 1 exat ey pr ofRl EPREcIaF SRATAATy 1 AOhEIRITRINAASAPR BS A€

2' - deoxycof ornyci n, Tao% i me 03| ne ar abr'nosi

i f osf amagiet seldcteel(ﬁmn Ichlormbmﬂq:ﬁ'myﬂuplicaplﬁhmﬂa,cbréis & hizen hlkero@cpﬁwctdd

conmbi nag i on, of gents 99, The kit of claim98, wherein the

chenot hEPHYReEistne fyp blagtingn kylating agent selected from chloranbucil
or cycl ophospham de, or is a vinca alkaloid selected fromvincristine or
vi nbl astine. 100. The kit of claim 98, wherein the chenotherapeutic

conbi nati on BI0. agEmt kit of ehgimi 28 svhiceeis Heatiemdtterapauticheorglsioatipnadngests i ng  of

VoPP (TS EL S (11 ALeURn Iuetar e VRO DS.ASHERH Vg
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, vincristine, 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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bl eonmyci n, vinbl astine and -dacar bazi ne), Chl VPP (chIoranbuc%%, y;g@%astine,
procar bazi ne and predni sone), CABS (Il onustine, doxorubicin, ﬂFg in and
streptozotocin), MOPP plus ABVD, MOPP plus ABV (doxorubicin, bleomnmycin and
vi nbl astine), BCVPP (carnustine, cyclophospham de, vinblastine,

procar bazi ne and predni sone), CVP (cyclophospham de, vincristine and
predni sone), CHOP (CVP and doxorubicin), CGM»PP (cyclophospham de,
vincristine, prednisone and procarbazine), CAP-BOP (CHOP plus procarbazine
and bl eonycin), m BACOD (CHOP plus nethotrexate, bleomycin and

| eucovorin), ProMACE- MOPP (predni sone, mnethotrexate, doxorubicin,

cycl ophospham de, etoposide and | eucovorin plus standard MOPP)

Pr oMACE- Cyt aBOM ( pr edni sone, doxorubi cin, cycl ophosphani de, etoposide,
cytarabi ne, bleomycin, vincristine, nethotrexate - and | eucovorin) and
MACOP- B (net hotrexate, doxorubicin, cyclophospham de, vincristine, fixed
dose predni sone, bleonycin and | eucovorin), | MWP-16 (ifosfam de,

met hot r progtbazing pretnizpos anfhlcongolt), {mbCAMP Jamypstink omiteminttene, eptptabineexat e
and eto%$ id@& D@AP (dexanet hasone, hi gh dose cytarabine and cisplatin),
ESHAP ( ‘gﬂﬁ' %) et hyl pr edi sol one, HD cyt ar abi ne, cisplatin), CEPP(B)
(cycl ophospham de, etoposide, 80 27 July 2005 procarbazi ne, prednisone
and bl eonycin), and CAMP (|l onustine, mtoxantrone, cytarabine and

predni sone). 81 ‘ :
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