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acute lymphocytic leukemia (ALL). The old concept of an abrupt, explosive transition

20  from the chronic phase to a so-called blastic crisis is incorrect. See Spiers, Semin. Oncol.,
22(4):380-95 (1995). In most cases, CML is observed to undergo two or more stepwise
evolutions, e.g., from chronic phase to an accelerated myeloproliferative phase to a phase
that resembles AML.

A variety of therapies have been used to treat CML. Traditional methods for

25 treating leukemia, including chemotherapy and radiotherapy, have limited utility due to
toxic side effects. The use of monoclonal antibodies to direct radionuclides, toxins or other
therapeutic agents selectively to tumor sites has reduced the level of toxicity to normal
tissues. However, due to the large quantities of conjugate which must be administered,
such therapies continue to produce toxic side-effects. These aspects limit the effectiveness

30  and duration of such treatments. Another therapy, allogeneic bone marrow transplants, has
had the largest impact on survival among patients with CML. See Clarkson, J. Clin.
Oncol., 5:135-139 (1985). Like the previous therapies, however, bone marrow transplants

are poorly tolerated by patients.
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conjugated immunotoxins can be short-lived due to in vivo modification of the toxin.

Third, since naked antibodies are well-tolerated by patients, multiple rounds of therapy can
20  be administered. Fourth, combination therapy utilizing naked antibodies is better tolerated
by patients because lower quantities of the toxic component of the combination are required
to achieve effective results. Finally, the use of naked antibodies dramatically reduces the
costs of treating cancer by reducing the need for expensive radioactive or therapeutic
conjugates which possess short shelf-lives and whose administration typically requires
special facilities and personnel. Thus, such cost reductions enable more patients to beaefit
from the therapy.
There is a need, therefore, to develop immunotherapies which utilize naked
antibodies to treat CML. Such therapies would cost-effectively treat patients without

inducing toxic side-effects
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cytokine, stem cell growth factor, lymphotoxin or hematopoietic factor. In still another

20 embodiment, combination therapy of the present invention can comprise antibody-toxin
fusion proteins.

In yet another embodiment of the present invention, naked anti-granulocyte
antibodies are administered in combination with inducing agents which etther enhance or
induce the expression of the targeted antigen. Such inducing agents enhance the efficacy of

25  the administered therapy by up-regulating the expression of the target antigen on the surface
of a cell of interest. In addition, inducing agents can extend the inventive therapy’s tumor-
killing potential to additional cetl-types and cancers by inducing expression of aptigens not
normally displayed on the surface of these cells. Accordingly, the antibodies of the present
invention can be used to treat AML, as well as CML.

30 Thus, in another embodiment of the present invention, there is provided a method
for treating acute myelocytic leukemia (AML) or acute promyelocytic leukemia (APML) in

a patient, comprising administering to the patient a therapeutic composition comprising a
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particularly CML.. The inventive methods utilize naked granulocyte-specific antibodies to

destroy myeloid leukemia cells without the toxic side-effects normally associated with
previous forms of therapy. In one embodiment, the treatment utilizes only naked

20  granulocyte-specific antibodies. In another embodiment, the naked antibodies are used in
combination with immunoconjugates or other therapeutics. In either form of therapy, the
patient is provided an effective treatment for chronic myelocytic leukemia that avoids the
toxic side-effects that accompany administration of typical amounts of antj-cancer
medicaments.

25 The anti-granulocyte antibodies used in the present invention are directed. to antigens
associated with various cell-types in the granulocyte lineage. Uualike in AML, malignant
myeloblasts of CML patients differentiate into a variety of cell-types, including myelocytes,
metamyelocytes, bands, and granulocytes. Accordingly, immunotherapy directed to one or
two of these cell-types is incapable of meaningfully reducing the number of leukemic cells.

- 30 Since the antibodies of the inveniive therapy recognize immature and mature granulocytes,
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myelopoietic cells in the bone marrow and extramedullary sites in which the malignant
20 myeloblast is able to differentiate and give rise to myelocytes, metamyelocytes, band cells
and granulocytes.

Acute myelocytic leukemia is characterized by an-uncostrolied proliferation of
myeloblasts which are unable to differentiate into more mature cell-types.

The termn “anti-granulocyte antibody” refers to an antibody which recognizes an

25  anptigen which is preseﬁt on two or more cell-types of the granulocyte/myelocyte lineage.

A “chimeric antibody” is a recombinant protein that contains the variable domains
and complementary determining regions derived from a rodent antibody, while the
remainder of the antibody molecule is derived from a human antibody.

“Humanized antibodies” are recombinant proteins in which murine complementarity

30  determining regions of a monoclonal antibody have been transferred from heavy and light

variable chains of a murine immunoglobulin into 2 human variable domain.
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20 - A “structural gene” is a DNA sequence that is transcribed into messenger RNA
(mRNA) which is then translated into a sequence of amino acids characteristic of a specific
polypeptide.

A “promoter” is a DNA sequence that directs the transcription of a structural gene.
Typically, a promoter is located in the 5' region of a gene, proximal to the transcriptional

25  start site of a structural gene. If a promoter is an inducible promoter, then the rate of
transcription increases in respomse to an inducing agent. In contrast, the rate of
transcription is oot regulated by an inducing agent if the promoter is a constitutive
promoter.

An “isolated DNA molecule” is a fragment of DNA that is not integrated in the

30 genomic DNA of an organism. For example, a cloned antibody gene is a DNA fragment

that has been separated from the genomic DNA of a mammalian cell. Another example of
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selection o %ﬁel S tP?aéhg&PE)a?@rre‘ﬁ vf[\%ﬁgét%t%bsgfoeg?éng vector Ie I\/aeg{yeufomyggﬁ Snmer

t ypi cal | ycompiétieiatyerogsortiba ofpmnBiNAds doegloyedyfok ideciniesioatod newersy tramyeriptibhi n
resi stance. An "expression vector" is a DNA nolecul e conprising a gene that

i s expresbgeiskilizd imothe ag|also wipikgalerm, “GANA " eivpredersicon doubln-ytanded dabia
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enhancer syragych a gene is said to be "operably linked to" the regulatory

el enents. A "reconbi nant host" may be any prokaryotic or eukaryotic cell
that contai ns Fhd eem “expréssiunigefees toothedriosynpiress sifangerecproductThFer exampla) so
I ncl udes those prokaryotic or eukaryotic cells that, have been genetically
engi neer a8 Bl H HIuaiEak St SXRIBHILINVPIYeY HanscEREOROS SifcstBictahEtas igfo

t he host ¢ . 30.An "anti bo nt" is i Q f an anti body such
as F(ab’ )rﬂﬁNl‘ft %‘??er}%ﬁfmn gé"‘é'[g‘% h"e“ﬁ".%%&e%%éé”ﬁaﬁ%%s of struct u?/e, an
anti bgdy fragngnt«-Riniels véctdr»t he SapRA rholecheB @RHS ai0alpldthi@S cosmid or

bacteriophage, that has the capability of replicating autonomously in a host cell. Cloning

vectors typically contain one or 2 small number of restriction endonuclease recognition sites
at which foreign DNA sequences can be inserted in a determinable fashion without loss of
an essential biological function of the vector, as well as a marker gene that is suitable for
20  use in the identification and selection of cells ransformed with the cloning vector. Marker
- genes typically inctude genes that provide tetracycline resistance or ampicillin resistance.
An “expression vector” is a DNA molecule comprising a gene that is expressed in a
host cell. Typically, gene expression is placed under the control of certain regulatory
elements, including constitutive or inducible promoters, tissue-specific regulatory elements,
25  and enhancers. Such a gene is said to be “operably linked to” the regulatory elements.
A “recombinant host” may be any prokaryotic or eukaryotic cell that contains either
a cloning vector or expression vector. This term also includes those prokaryotic or
eukaryotic cells that have been genetically engineered to contain the cloned gene(s) in the
chomosome or genome of the host cell.
30 An “antibody fragment” is a portion of an antibody such as F(ab'),, F(ab),, Fab’,

Fab, and the like. Regardless of structure, an antibody fragment binds with the same
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Rodens nonocl onal antibodies specific for granul ocytes can

-met hods exammp, tagtibodys dragrdorse dndiudet hisolated . fr@pmeme roensibting Kdhther liahd chain
M1 stein, Nature .256;495 1975); Coligan et al. (eds.), CURRENT PROTOCOLS
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be obt ai L0l | 1.C | sition c ri.sing, for exanp] e,
oo SRR ul PR A Bty B,
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ybr i doneensis sgmpmsacid vesidnbothas mithicihe fhypevasaisio téoidicA- anti bodi es,
culttding the clones that produce antibodies to the ant%lgen and isolating
the anti bodies fromthe hybridorna cultures. Mnoclonal antibodies can be

i sol at e%%%hiqﬁégﬁg%(gg hybri doma cultures by a variety of well-known

t echni ques. Suc techni ques include affinity chromatography -wth
Prot ei n- A SepRade&emosdciial XEHBLHIQNpetiR TBE QEHnARRYies 304 bi i

chromat ography. See Coligan et at. Feds.), f:U'rg ’_I\% PR@&%@ 63Fl@%%?\?ﬁfOGY
(John Winowig tedhesel Siglied iBahnast. etSeal geneqaigeKomer 204, MNEHIO kN 256:495
MOLECUL OLOGY (The Humana Press, Inc. 1992). Suitable amounts of the
NG 55 TS o ligsrt vt (s CLBORENERER TORIL S &N SbMLREQL OGEY ipbet Wit
t echm qugs I OWR....R,t Fqr. e, NCA-.90, prateip can be .

obt ai nedr s 194015y Brlely BRmBhbuy BipBARYRaR vy Pt B dnein Gice Wich o
Expr essi coimpatot Sconfiitsing Ot efAnpA NOlaeg!! §2ri ObhB 9p Pséca0

constructed usi ng t he pl_]j1b=| I shed NCA- 90 nucl eotli‘1 e gs)equeﬂce. Segpg&&ta%&/gyet
al ., Bi quRéusticdi bphgmovingsa senmnsample] 46mo@itg the spleen to obtain B-lymphocytes,

fusing the B-lymphocytes with myeloma cells to produce hybridomas, cloning the

hybridomas, selecting positive clones which produce anti-NCA-90 antibodies, culturing the

20
clones that produce antibodies to the antigen and isolating the anmtibodies from the

hybridoma cultures.

Monoclonal antibodies can be isolated and purified from hybridoma cuitures by a
variety of well-known techniques. Such isolation techniques include affinity
chroinatography with Protein-A Sepharose, size-exclusion chromatography, and ion-
exchange chromatography. See Coligan er al. (eds.), CURRENT PROTOCOLS IN
IMMUNOLOGY (John Wiley & Sons 1991): Baines er al., pages 79-104, METHODS IN
MOLECULAR BIOLOGY (The Humana Press, Inc. 1992).

Suitable amounts of the NCA-90 antigen, also referred to as CD66¢c, can be obtained
using standard techniques well-known in the art. For example, NCA-90 protein can be
obtained from transfected cultured cells that overproduce NCA-90. Expression vectors that
comprise DNA molecules encoding NCA-90 can be constructed using the published NCA-

S0 nucleotide sequence. See Oikawa er al., Biochem. Biophys. Res. Commun., 146:464-

30
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Simlarly, we¥p@ss on vectors for produci ng NCA-95 protein pafyuaei 24691
constructed using the published NCA-95 ywcl eoti de sequence. See Berling et

al ., Canggy (198%; WhHSin6234: 593 %¥Ap] A0Y. [33:A37 qh991)l U¥ilsat epr/., DNAImmiecill es
encodi ng NCA-90 can be obtained by  synthesizing DNA no| ecul es using
nut ual I y/J50An§19%0g Sinidpshyucixporssigasvecsys faprpdicing NGA-95 pedein) can be

CURRENT PROTOCOLS | N MOLECULA Y (John Wley & So . Inc. .1990):
FP bl o gy gl ot
- B ey ons, Inc. . Establishe

t echni q%’gﬁ&‘?ﬁg‘?ﬁé%gﬁ?% ase chain reaction provide the ability to
synt hesi ze gengs a@s ijjdsahfen, ADNAS didibahas anchding eNEN0 Adangbet otfthined Pbant
Mol ec. Biol., 21:1131 (1993); Banbot er at., PCR Met hods and Applicati ons,
(2H 266 (1ﬂ&ﬁjp esiiﬂltg' D@I.tg ggbé@c.ule:vﬁihigﬁmuh![ly mﬁﬁgf Jlotmg cﬁlgmﬂmqncﬁﬁagése 2’68}112%%;\ 00
umana Press, Inc. .. ln a variati 0 [ p anti- -
rmlnlocl ?nfaﬂ-, @dﬁq)b@%ﬂ%@@ﬁﬁ&%@ﬂ&é%ﬁ%ﬁ@ﬁégﬁﬁﬁ 3)?\}\;3{ %‘ SPhSeen
w th NoARSo BN UBERBER ceindtquBe el Tkh iR TR ettt e el oS E TS
sui tabl e dtf}R t b@-@@[mmp hR Wiey & 3dn8, MY 39950 NB&hSivdkd
ant i body?@hme E§ Ig];’ltl ody was iBts%?gtbeXgu?lrlgm %ﬁ/y‘bri dorrarsﬂgzizri%d from
BALBIX niecBniglits: ising e polyuriase thaint heapdon ipadvige ther atfiligydiocsymthestengange resc
antigen 20 (CEA) derived from GW¥39 human_col on_adenocay ci norr;a §§ﬂ°§r fts.
See Hanskagees hi8 Kilobasasdadengi.: dvippg suahb. PlegbilplecrFiolynd1sl bk {18 ambot

ific f - 90 ' .a.. ' ' I d
onCor anuFodi e ECRMifions” Bt YERhiicriohO U348 QBRI 1815 NETRIDESHE
adenocar giCEBRUISER HOTHSGY S hadds 2635868 (Hudbied Prebidinc. 2948) © 13- adialidADA) ;

Watt et al., Blood, 78:63-74 (1991). 25 One exanple of ‘a suitable murine
ant i - NCAeHS apytoablndyn iasti dN(RA BY 260¢d8dl atibodiodsn bSebtadusisbytfusing anyelomat .

Aot Hor G Splern KA BRI HOBYaRSL & TrGe grox et e ety Tasppeed
e s ASENG 0, AR oafR B S aRIR B 0, 5 e M2
derived from BB GantpI€ 8f WhivhbMeherihe abfiiNGA-90i inbnoddsial iagtibodyp iy thiei AN -3
carci noenbryonic antigen (CEA) derived from GW¥ 39 human col on
monoclonal antibody. The MN-3 antibody was isolated from hybridomas derived from
BALB/c mice which were immunized with partially purified carcinoembryomnic antigen

20  (CEA) derived from GW-39 human colon adesocarcinoma xenografts. See Hansen et al.,
Cancer, 71:3478-3435 (1993). The MN-3 amibody is specific for the NCA-90 antigen, a
homotypic adhesion fnolecule expressed on granulocytes, as well as normal colonic mucosa
and colonic adenocarcinoma. See Becker et al., Semin. Nucl. Med., 24(2):142-33 (1994);

-Watt et al., Blood, 78:63-74 (1991).

25 One example of a suitable murine anti-NCA-95 antibody is the BW 250/183
antibody. See Bosslet et al., Int. J. Cancer, 36:75-84 (1985); Meller et al., J. Nucl. Med.,
39:1248-1253. Another useful anti-NCA-95 antibody is Mab 47. See Audette er al., Mol.
Immunol., 24:1177-1186 (1987).

Another suitable antibody is the MN-2 monoclonal antibody. The MN-2 antibody

30 was isolated from hybridomas derived from BALB/c mice which were immunized with

partially purified carcinoembryonic antigen (CEA) derived from GW-39 human colon

adenocarcinoma xenografts. See Hansen er al., Cancer, 71:3478-3485 (1993). As a class



adenocar ci noma xenografts. See Hansen et al., Cancer, 71:3478-3485 (@%’?.
As a class WD 02/12347 10 0 7 FEB 2005 PCT/ U SO 1 /24691 IIA anti- B 2005
antibody, Mgy @3y be identified readily using bl ocking assays/vahhidspown

in the art. See U S. Patent No. 4,818, 499, which is hereby incorporated by
reference in its entirety. Another suitable antibody is the M\-15

nonocl onagl ant.i body. The anti bady..5 di spl ays gross-reacti vi

et ween HEa20-Ghd 3atihodss MRRD £anpeg drtick sy e HiBTiing 356VH M kRr s om
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anti gen (”E:%ﬁa%'elgle\ég‘fﬁf ? I ng\@\’l’iﬁ@? g{) dﬁs%g%g%édgﬁﬁrgﬁ%aﬁignogr a% %ﬁs)m
See Hansecﬁf\]}ﬁ at., Cancer, 71:3478-3485 (1993). As a class | anti-CEA

ant i body, 5 can be identified readily using bl ocking assays well-known
in the art. 10aASHthed stanbleraatibedy isabé Al toniycloml amEbddP- 2ThoNEE1 1o rearibody

antibody. The NP-2 has specificity simlar to that of -2. NP-2 was
i sol afed dispdayshyprssderniyity cberwaen ffﬁ%-%@é/ NGABR. whvd¥r laetvas i isplatad, fpm

et ast as QY OBHORBRHFTLER GFOE BACHL ALEF nhan o e, imptiel (RE MR RMnKE
Ki . 3 : Tad-AQA2 wiodli funesh WaBkhakcei 1
(Eggggret es.@o@@?%c?% ?(?E%iedégg‘%éu?)g a%t., IClﬁancerl%g}adsﬂ‘.a, 43:%%&%3 °

(1983); WeBografigt e8ke Mansdn 24@I.7 Qunc¥st 7TaBTHSASS (LIWBY) e Aand ickmsslyl asti-OEA
NP-1 nonocl onal anti body. The NP-1 has simlar specificity to that of

M\- 15; NRatibeds, MGl dtcer be idsniifigd Faaddesingdiockdes pysayh WEkERPYL AR &R #hi ch
were inmuni zed_wi th partial.l | fied.carg no | l.ge Orlg’(-ﬂ?a?
deri V8d from I$&@H§’F&§Pk@gg aﬁ'&?&?’n&n%%ﬁ?ﬁ?ﬁ@é%@@%ﬁ%ﬁ%d : arTch%or ihg to
the pro it9fsi HMWOhoy isoRitéd fromd AYBlilomads deBided itfsin by
Newrran eﬁgﬁ‘f&‘%@ﬁ?‘%f‘,&g%bglﬁ (1974)) ils Sete Pri rrug elt mgt ., Cancer
Res., 43:B8BBY nitd83hichUv&e inRatmined Noith 428i8ly7 perifich earsizoepibeyorfic aantigen

anti body suitable for nmultinodal therapy is M95. See U.S. 25 Patent E@
6, 007, 814CErk) derivrd foay liver mstsiasgscof BRMAR COME QFIOFYSHOMAATRTHIE JP O nt

on eloid cells d monocytic cells. 9 o] . '
Pesult neprerdties of Kipth 26 dedpatoin- g ey TRIRDNE RO, Nensh PRl
cel | gsof T s 0lxd. f , Privilid ez 80, \@ kesi g36921 (1983 QMU 8.
pat i er?t mﬁalimﬁpwﬁb%FA%i%)gngtﬂg?l&éganpI es Ier(z)faﬂa\r%aihgeoﬁd?égs suiat gﬁl e( forp

mul t i nodaPatedteNapy,8a8F0ant i - SSEA-1 and 30 PM 8i. See Thakur et at., J.

Nucl . Med., 37:1789-1795 (1996); Bal t ., J. l ..
e ’ Yet another suitable aglﬁbo y llS %1&: ?QIP-I monocmguafgnnbody. The NP-1 has

similar specificity to that of MN-15. NP-1 was isolated from hybridomas derived from

»

BALB/c mice which were immunized with partially purified carcinoembryonic antigen
20 (CEA) derived from liver metastases of human colonic adenocarcinoma according to the
procedure of Krupey er al. (Immunochem., 9:617 (1972)), as modified by Newman et al,
(Cancer Res., 34:2125 (1974)). See Primus et al., Cancer Res., 43:686-92 (1983); U.S.
Patent No. 4,818,709.
One example of an antibody suitable for multimodal therapy is M195. See U.S.
25  Patent No. 6,007,814. This antibody is specific for the CD33 antigen, which is present on
myeloid'cells and monocytic cells. M195 was produced from hybridomas resulting from a
fusion of SP2/0-Agl4 mouse myeloma cells and the spleen cells of a 5-week-old BALB/c
mouse immunized with leukemia cells from a patient with AML (FAB-M2).
Other examples of antibodies suitable for multimodal therapy are anti-SSEA-1 and
30 PM-81. See Thakur er al., J. Nucl. Med., 37:1789-1795 (1596); Ball et al., J. Immunol.,
30:2937—2941(19.83)& These antibodies recognize CD-13 antigens, which are present on a

variety of myeloid cells. Anti-SSEA-1 is produced from a hybridoma derived from mouse



30: 2937-2941(1983). These anti bodi es recogni ze CD- 15 anti gens, which are
present on a variety of nyeloid cells. Anti-SSEA-I is produced frof7sFER 2005
hybri doma qgs h¥edsf rom nouse WO 02/ 12347 07FEB2005 PCT/ USORCTAGB1L/ 24601
teratocarcinoma cells. PM81 is produced froma hybridoma derived froma
fusion of cells of the NS-1 nyeloma déll Line with cells froma nouse

i muni zed with the HL- 60 el ic | euken |1 L | :
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The advanb'ﬂgﬁf}al&g tie DR fdif celfNhé bodi es i ncl ude decreased i munogenicity and
i ncreased 1 n Vi g stability. Techniques for constructing chineric

anti bodi es" ar e Invah| additiomal embodosentpfan siatibodyi of the passent Sventienunyga etimgric,
Hybridoma, 13:469 (1994). 10 |In anqther_enbodi nent, an antibody of the
presen? i Rodbndyoin which Sgntarisbic proipms af aM%WbOQrJ@WﬁIbQCB&?Na&?J&@Yf@F

el o, | VATEF EHERE G & SF, AR ARGENSD RAPERE PN PARRER N, ctieric
91/ 11465 ' ' ela?e?e {Iﬂggnm(é; f 1 IHHityt STEFK ,
and in Loé&nggﬁ%twgiua,g qe% .Hglnce , 4 a%nﬁgin?bfsgeg)ﬁﬁg&?%dﬂ% 'a'rI;ot hedriﬁsy
embodi nentfor ehstiétidpochimeric hebgtiessaretwélhkmowid tnthiose af Sillimnhe ax;’ See Leung

nonocl onal antibody. That is, nouse conplenmentarity determning regions are
transf er r @tial. § Hybnidarasl3aaP (198H) vari abl e chains of the nouse

g oot 36 SRR AL A ko7 PR bt Ry o fSufekacsiRRk
count er para},abo% i”téggfrgﬁ%eg?xﬂﬂﬁésofb@raﬁﬂig Beek aﬁidan¥ ISR AR fnfbdbbbss May

I nvention are se in therapeutic nmethods. General techniques
for clonimg foond, ke exampleginGdldenbery eabl. ¢ lotlermatinsalaPuenteBublidatidy Nor WO
exanpl e, % the publication of Olandi et at., Proc, Nat'l| Acad. .Sci. USA,

86: 3833 ( PISLLAOS TEOH witich is berghyoaeeiPAERechnERFLaEE HbRDEMERS!: AALP RS
are described, for exanpl e, s et al., Nature, 321:522 (1986),
Riech'nannegflga{".t‘,i ?’Eﬁgg,fsaggyg%eﬁl%&, Ver hoeyen et al., Science, 15
239: 1534 (1988) 1nGRY hfithé&! erodimPhi0 G Adibody ¥ préseht inVEiftiotBR: AMIMAdILAY) ,

Sandhu, Crit. Rev. Biotech., 12:437 (1992) and Singer et al., J. |mun.,
150: 2844 (A@®@3)anal mtirody heéFhae ik gudusernomplementarity cidiermining, cegiowssaAtransferred

[ r om t r andHuRea 68! LRBk VAIFDLE B OF BiPAie: BHRSHos B JEe € SOBrR Br I
anti bodi egy ;¥ EZABREE bl WP P12 Heht 6P 3h& BGRan tbidues in the framework regions of

-

their murine counterparts. Humanized monoclonal antibodies in accordance with this

0 invention are suitable for use in therapeutic methods. General techniques for cloning

murine immunoglobulin variable domains are described, for example, by the publication of

Orlandi et al., Proc. Nat'l Acad. Sci. USA, 86:3833 (1989). Techniques for producing

humanized monoclonal antibodies are described, for example, by Jones et al., Nature,

‘ 321:522 (1986), Riechmann er al., Narure, 332:323 (1988), Verhoeyen et al., Science,

15 239:1534 (1988), Carter et al., Proc. Nar'l Acad. Sci. USA, 89:4183 (1952), Sandhu, Crit.
Rev. Biotech., 12:437 (1992) and Singer et al., J. Immun., 150:2844 (1993).

In another embodiment, an aatibody of the present invention is a human

monoclonal antibody. Such antibodies are obtained from transgenic mice that have been

- “engineered” to produce specific human antibodies in response to antigenic chailenge. In

0 this technique, elements of the human beavy and light chain locus are introduced into

strains of mice derived from embryonic stem cell lines that contain targeted disruptions of

the endogenous heavy chain and light chain loci. The transgenic mice can synthesize




10 this technique, elenents of the human heavy and |ight chain | ocus are
introduced into strains of mice derived fromenbryonic stemcell |idesFEB 2005
t hat cont awpbdnarget ed di sruptions of the endogenous heavy @icavusoangsyhi ght
chain loci. The transgenic nmce can syntthesize 0 7 FEB 2005 WD 02/12347
PCT/ USO 1/mx4f@1antiBodibs spetifice torbnhas atjgeas, fand tho midteicanbensddoerodecedhurhen

m ce can be used to produce human anti bodé-_secreti ng hybri domas. Met hods

for obt aiantihgdrspegiingnayhsisiomas. f Mawads £aE gbwining huwan Ankibogies oM WROESEDIt e
368 856 (68 Wl naimn e ST B OroA 1 QB Gahay Puilog B montert & ©
5 Curr. Qi nyo Bl otgehng (199! 3@1@@&3:.19@,2517,@%{ggggphggbﬁéiﬁr}gab o et ., |

anti bodi es’’t 0 anti"gens o e So can

di spl gy. Gee, OpiraBoRtardl., 8:485045\19MPdiA¢BatiBely buhGs 0GB toPtipanebf on
of I munoconjugates 10 The present invention contenplates the use of naked
ant i - gr arintenesy talsoagani txo dbtained susing) @hage diaplgy .t Reeapiatiecerctinp Hyin i Aniibotlies,
ClVIL. However, in one enbodi nent of the invention, naked anti-granul ocyte
anti bodi €519%188 (1993 or M\-2, are adninistered to a patient in

conmbi nation wth one or nore i munoconju gates. Such imunoconjugates can
be prepared by conjugating a therapeutic agent to an anti body conponent.

Cener al Ioehgedifl pAobifaEhfeed in Shih et al., Int. J. Cancer,
41: 832-839 F1988). Shih et al".” Int. J. Cancer, 46:1101-1106 (1990) and

U. S. 1@at ent - NoTh&p@Sahtdfi@sntioni aintemplates tebyse dfheaked omtitgranbipcyte faghibedies as

their entjreties. The general nethod i.nyolves reacting an antibod
conponentthﬁdm“%‘yaﬁleé%eﬁp’ie@%%&faé@ﬁporgpﬂﬁvwt 0% ZRaodimes) ghdhe

that ha a n ' | O n A ho ;
bl al 1 £y incgft B Sl BRGREY P st P oSk A%y M ORREdaithdillefta 1o o
agents. Tdatisnt RAEImMKIRatidhs WithSodeNoBMotd idunadocobiuiahtel. Hgh ifroideednjupatkagsn

whi ch can be stabilized by reduction to a secondary amne to formthe
~ final coreupatparedThy cemjugasingpel thesapentic pgedtetomldnyantibodii eeropsacntn bieneral

I tide of at | t.50. ' ' L d , ‘ .
DS gt SRS i Shur S o PSS MR St o o
adni ni st1 at aneANhe! {ACH0R (1996)°hhd' .ot NParlde 'R, | STBYNAG SN WAREH Curk Sereby
preferably sol'uble Th an agueous “sol ution, such as manmalian serum Thus,

sol ubi | i Zhegpofakit by OfRGereicel he tigsr fentretipnl YTt geddril meltmdcmviohes seaeting an
solubility of the final inmmunoconjugate. In particular, an am nodextran is
pr ef er r ecintivhdy sompesent fhawing: ap i errbohydrase parinpawithy carcigs polymer that

o OdeK 8% SRRk Sk 139 5B hhoP R B M 5 BB e, o
20  chelator, boron addends or other therapeutic agemts. This reaction results in an initial
Schiff base (imine) linkage, which can be stabilized by reduction to a secondary amine to
form the final conjugate.

The carrier polymer is preferably an aminodextran or polypeptide of at least 50
amino acid residues, although other substantially equivalent polymer carriers also can be
25 used. For ease of administration and effective targeting, the final immunoconjugate is
preferably soluble in an aqueous solution, such as mammalian serum. Thus, solubilizing
functions on the carrier polymer will enhance the serum solubility of the final

immunoconjugate. In particular, an aminodextran is preferred.
The process for preparing an immunoconjugate with an aminodextran carrier
30  typically begins with a dextran polymer, advantageously a dextran of average ruolecular
weight of about 5,000 - 100,000. The dextran is reacted with an oxidizing agent to effect a

controlled oxidation of a portion of its carbohydrate rings to generate aldehyde groups.



wei ght of about 5,000 - 100, 000. The dextran is reacted wi th an oxidi zing
agent to effect a controlled oxidation of a portion of its carbohy@r7=tf8 2005
rings to gesesafzes7al dehyde groups. WO 02/ 12347 0 7 FEB 2005pcPTBHUSKDRA 24691
.13 The oxidation is conveniently effected with glycolyti: chem cal
reagents such as Nal &4, according to dénventional procedures. The oxidized
dextran i&et prafatioBaist comvarently eisFigdnie slysobrisr diemical rgagenthsucmas Nafoy e
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di am nes, di etqRul lLsapd-ne [ Y] ] . : .

1, 3-di am no- 2- yd@g%ﬁ ggggﬁg?éér)mg?hlleé?a'?% %@?@%ﬁ’e@egﬁrﬁb&yﬁegm&m& and
pol yam negorangkefdifbly] lkemond- @tcpsighpirokfetianinne Selable Vanines tihdudd (eiigR
groups of the dextran is used to ensure substantially conplete convérsion
of thé aldiashipdeprfopplene ciiaming orSothef ikd polympthyiees diamides; eliethylene agenine @uch
as NaBH4,  NaBH3CN or the like, is used to effect reductive stabili zation
of the rd&q| RAlrmIBeh {£-Gamenq-AdyArRyPERane 15 others like hydremdeisd daminss or

rified 4 i onal_sizing .col t.o ,renove
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cyanogen bronide, followed by reaction with a diamne. The L5 am nodextran
t hen i s rohiff bate\gradpsa derivative of the particular drug, toxin, chelator,

I mu dul at or, ddend tic agent to be | oaded, i
an a0 vat ed A BV AEEE AFY 25 NABH.p MR QR TE SHat 5pd P P reai
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ricin A-chain and the Like, can be coupled to am nodextran by

gl ut ar al dehyaisiopa naethods iof eoivaizing eadexan toolradudevaned fuactioosyalsgroanps on
the protein with am nes; I@P t he am, nodext rgaﬂ_) eghel ators for. radionmetals or
magnet | p“rsg%o"n&ncr&a‘éqﬂ‘i‘a e §72gpee F?‘mdﬁn W DhETHHO Wibidcaamine The
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1, 4, 7, 10-iinefunemodslyir 0 8ogtac adienll, 0¥ othEs Mefapketid agaetib bealvabed, DT acthaese
chel ators typically have groups on the side chain b% whi ch the chelator can
be attacHemn. preferablyy ri earbostlartivred geriviiey pespasedy by dwanentidrabmeansyegat e,
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coupl ed tigrefAn&fbtha8ludy activation or prior derivatization and

0 Alternatively, polypeptide toxins such as pokeweed antiviral protein or ricin A-chain
and the like, can be coupled to aminodextran by glutaraldehyde condensation or by reaction
of activated carboxy! groups on the protein with amines on the aminodextran. Chelators for
radiometals or magnetic resonance enhancers are well-known in the art. Typical are
derivatives of ethylenediaminetetraacetic acid (EDTA), diethylene-triaminepentaacetic acid

'5 (DTPA) and 1,4,7,10-tetraazacyclododecane-N,N' ,N" N'"-tetraacetic acid (DOTA). These
chelators typically have groups on the side chain by which the chelator can be attached to a
carrier. Such groups include, e.g., benzylisothiocyapate, by which the DTPA or EDTA
can be coupled to the amine group of a carrier. Alternatively, carboxyl groups or amine
groups on 2 chelator can be coupled to a carrier by activatioln or prior derivatization and

i0  then coupling, all by well-known means. o

Boron addends, such as carboranes, can be attached to antibody components by

conventional methods. For example, carboranes can be prepared with carboxyl functions
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carboranes, can be attached to antibody conponents by conventional 07FFB 2005
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pol yners of these ami no acids and others, e.g., serines, to confer
desi r abl ASBYTAIHiEFidYes. pr BisePendast amines eofr lyginet kesidueo and peodanti aarbaxytates of
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carbonyls with am ne groups remaining on the carrier after

drug, toxdamiersatlade polyilysine Qoiygitamir acithopaipaspdetenstior copbigneth dietFUbhe
agent. Alternatively, an internediate conjugate can be attached to an
oxi di zed BHeEd 198[}?“% b Shesn AR 35ids and o1Bersr epssarings. thavafapsesiribie salubitien

in the i | canj ter.| kng with. the therapeutic agent.

Oxi dat i owr?éé@gén%%ee%?#%?&gg & ﬁrt%ﬁ(g}m%ﬂgﬂ?%‘fﬂ%ﬁ‘ e.g., with NalO4 or

ot herisgl ycol yt@enju@amanss terin@mvinid Giljlgite #if the %Eiﬁod}e%xﬁﬁ&r%}hpﬁsgﬁ?&ﬁl
ot all o e

gal actose oxidase. In the case of an amnodextran carrier,
am nes ofb tradigingnbd exrholuydratsy poaiminl of the entitwely domtponemdimigreactinyetha pesiliog
agent. Th am.nes, of am'_tgode.xtran 25 condense with the oxidized

ant i body %ﬂﬁ%gg??@;ﬁf-?GOP@rwwl% W13 ALUDE FEANDS STETAFIRE, O rthe cawier after deading| y
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20 'via amine groups that have been introduced in the intermediate conjugate after loading with

the therapeutic agent. Oxidation is conveniently effected either chemically, e.g., with

NalO, or other glycolytic reagent, or enzymatically, e.g., with neuraminidase and galactose

oxidase. In the case of an aminodextran carrier, not all of the amines of the aminodextran

typically are used for loading a therapeutic agent. The remaining amines of aminodextran

25  condense with the oxidized antibody component to form Schiff base adducts, which are then
reductively stabilized, normally with a borohydride reducing agent.

| Analogous procedures are used to produce other immunoconjugates according to the

invention. Loaded polypeptide carriers preferably have free lysine residues remaining for

condensation with the oxidized carbohydrate portion of an antibody component. Carboxyls

30  on the polypeptide carrier can be conmverted, if necessary, to amines by, e.g., activation

with DCC and reaction with aa excess of a diamine. The final immunoconjugate is purified

using conventional techniques, such as sizing chromatography on Sephacry! $-300.
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For exanpl e, the carbohydrate noiety can be used to attach
(Cambridge University Press 1995).

20 As described above, carbohydrate moieties in the Fc region of an antibody can be
used to conjugate a therapeutic agent. However, the Fc region is absent if an antibody
fragment is used as the antibody component of the immunoconjugate. Nevertheless, it is
possible to introduce a carbohydrate moiety into the light chain variable region of an
antibody or antibody fragment. See Leung et al., J. fmmunol., 154:5919 (1995); U.S.

25  patent No. 5,443,953, which are hereby incorporated by reference in their eatireties. The
engineered carbohydrate moiety then is used to attach a therapeutic agent.

~ In addition, those of skill in the art will recognize numerous possible variations of
the conjugation methods. For example, the carbohydrate moiety can be used to attach
polyethyleneglycol in order to extend the half-life of an intact antibody, or antigen-binding

30  fragment thereof, in blood, lymph or other extracellular fluids. Moreover, it is possible to

construct a “divalent immunoconjugate” by attaching therapeutic agents to a carbohydrate




pol yet hyl enegl ycol in order to extend the half-life of an intact anthl?cﬁ)é,
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utilized in conbination therapies of the present invention can conprise
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Wi th pepsin tolphmvbehgks®Ss utilidIaNof8RaAtiss fdrafie] | Sk be
further cleaved using & thiol reducing 10 a{gent t‘gﬁg °Sp@?ﬁ%ﬁfef‘§, a EP'gca:c{élnng

group f or carhpriseuhdtityodiyy fragmentps r $iwhl aitibgd§ rfeapnednen eag ®e Cdbtaided Wy b&iRin or
| i nkages, to, produce 3.5S Fab' nponoval ent fragnents. Alternatively, an

enzymat i cPath digsstion jofgwhels sankibpises Weeonvaationah anethedst Fab examphe namibady

an Fc fr Lrectl These nethods are desctihbed, for exanple, .in U.S.
Pat ent No@%ﬁ%%ﬁ 55 @rnieed B3 snrialic CedVage of 2tihodins itk Brasiy HoBROViE 23S,
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Port or . B e et b k>, TaBeashal A bR g B SRR bR wiesingy
page UP?2 {geondedriaptbnaly, 4d60¢}ing arskpTot iﬂﬂﬁ@lmgd?l grodp8 d8sultindBRFNavage of

PROTOCOLS, | N_| MMUNCLOGY, (John Wley & Sons 1991). Other met hods of

cl eavi ng delfiedliakagesuch arodvepat-abi Fab’omdnexsiync Hedgmentso f eviternativebyakent

Iight-heavaé chain fragnents, further cleavage of fragnents or other
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ant i body. r exanple, ragments conprise dn a

chai ns. Thi36,9¢S amidad 391, 633 ranklethB QEfeRMabL Béntainsd BRS&HRI bSak 180 MBS0 e %{) al .,
Proc. Nat'l. Acad. Sci. USA,. 69:2659 (1972). Alternatively, the varia Iae

chai n? caffchpBiegheme Binghyan §h2HT MAGELRarter dBinchendé. , F8nHi S¢1958)) SEddlinak e
by chem cagl hyde. ., See. Sandh Crit, Rev., Biotech.,
12: 437 (1 gmﬁ’ggﬁiﬁﬁ@@‘gﬁ é@%ﬁ’eﬁﬁsf cskregl e, wad erbsamsendi ch
are connqesesl CYRRENPIRGTOLONCHY IIMPIROTOY S (HiaWadrkl 451 084! ng
proteins (sFv) are prepared by constructing a &tructural gene ¢conpri sing
DNA sequences @teodhetjodsef Veaving avtibodissisash apltesdrafidit of ABNSCERGNDYo Frm

ol i gonucl eotide. The structural gene is inserted Into an
monovalent light-heavy chain fragments, further cleavage of fragments or other enzymatic,
20 chemical or genetic techniques also may be used, so long as the fragments bind to the
antigen that is ;ecognjzed by the intact antibody. For example, Fv fragments comprise an
association of Vy and V,_ chains. This association can be noncovalent, as described in Inbar
et al., Proc. Nat’l. Acad. Sci. USA, 69:2659 (1972). Alternatively, the variable chains can
be linked by an intermolecular disulfide bond or cross-linked by chemicals suclzh as
25 glutaraldehyde. See Sandhu, Crit. Rev. Biotech., 12:437 (1992).

Preferably, the Fv fragments comprise V,, and V| chains which are connected by a
peptide linker. These simgle-chain antigen binding proteins (sFv) are prepared by
constructing a structural gene comprising DNA sequences encoding the V; and V, domains
which are connected by an oligonucleotide. The structural gene is inserted into an

30  expression vector which is subsequently introduced into a host cell, such as E. coli. The
recombinant host cells synthesize a single polypeptide chain with a linker peptide bridging

the two V domains. Methods for producing sFvs are well-known in the art. See Whitlow
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i nventive therapy.” 2 e present Tnvention con efpl a use—o

anti-gr arpﬂvesyﬁé-laat(ﬂaﬁﬂirﬁlge asnivéSy (Presyelopsy;hBirepetiki. C(é@l@')pMGNOEL(DWAL
treatnent of CM.. Such a EEOSI tion can contain polyclonal

ant i - gr anWNJdBOPIEA |Pn?dﬁic'el§ 5 ADHD ABNEICATON Y pages 037+ 85a (Wilbpdiisss . Inc.
Met hods flcag Siet erm ning the binding specificity of an anti-granul ocyte

ant i body |9 wel | -known to those of skill in the art. General nethods are
provi ded, for exanple, by 25 Manson (ed.), METHODS I N MOLECULAR Bl OLOGY:

| MVUNOCCHEM CAL PROTOCOLS, pages 105-116 (The Humana Press, Inc. 1992). The
epi t dpe sPeeriapeati¢ Yseabf AntisGraindocyte Kntfhodiksby bi nding a test antibody with
a panel of antlgens whi ch |ack particular domains. |n another enbodi nent
of the present iﬂﬁ%@ﬁ‘t@é‘ho‘dlﬁ&%@%ﬁﬁm@ﬁMFNW@%@ ARfigene sresgu amimupaturs ed
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malignant cells from a patient with myelocytic leukemia, in particular CML. As discussed
above, a variety of anti-granulocyte antibodies can be used in the inventive therapy.

20 The present invention contemplates the use of naked anti-granulocyte antibodies as
the primary therapeutic composition for weatment of CML. Such a composition can
contain poiyclonal anti-granulocyte antibodies or monoclonal anti-granulocyte antibodies.

Methods for determining the binding specificity of an anti-granulocyte antibody are
well-known to those of skill in the art. General methods are provided, for example, by

25 Manson (ed.), METHODS IN MOLECULAR BIOLOGY: IMMUNOCHEMICAL

- PROTOCOLS, pages 105-116 (The Humana Press, Inc. 1992). The epitope specificity also
can be identified by binding a test antibody with a panel of antigens which lack particular
domains.

In another embodiment of the present invention, naked anti-granulocyte antibodies

30  can be used in combination with other cancer therapies, e.g., an immunoconjugate or
chémotherapy. Such combination regimens are advantageous over therapies previously

practiced in the art because they achieve effective results with less toxins. Thus, suca
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therapies elimnate or greatly reduce tike negative side-effects typically
associ at ealgwith cancer thera ch nul.
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growt h f agkpl of batapanictes 48, gakmnd rays, tamsr confudacsl © dnaantibody Edponem dsing
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(Mack Publishing Co. 1990). Alternatively, Y, which emits an energetic beta particle,

20 can be coupled to an antibody component using DTPA or DOTA. Moreover, a method for

the direct radiolabeling of the antibody component with "'

is described by Stein er al.,
Antibody Immunoconj. Radiopharm., 4:703 (1991). Alternatively, boron addends such as
carboranes can be attached to antibody components, as discussed above.

In another embodiment, immunoconjugates can comprise an immunomodulator

1~
h

moiety. As used berein, the term “immunomodulator” includes cytokines, stem cell
growth factors, lymphotoxins, such as tamor necrosis factor (TNF), and hematopoietic
factors, such as interlenkins (e.g., interleukin-1 (IL-1), [L-2, IL-3, IL-6, IL-10 and [O.-12),
colony stimulating factors (e.g., granulocyte-colony stimulating factor (G-CSF) and
granulocyte macrophage-colony stimulating factor (GM-CSF)),. interferons (e.g.,

30  interferons-c, - and -y), the stem cell growth factor designated “S1 factor,” erythropoietin

and thrombopoietin. Examples of suitable immunomodulator moieties include IL-2, IL-6,
1L-10, I1.-12, interferon-y, TNF-c and the like.
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Becker et al., Proc. Natl. Acad. Sci. USA, 93:7826 (1996), Hank et al.,
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i mrunonodit:at@nceoRes. | 211961 (£%94) aad Hinsrarlp dnceruRet | 56:4898 (l9ogpaimadditibnmor
cells. The cytotoxic effects of imunonodul ators are well-known in the art.
See 18 Pe¥angta abrdesrribg adysipn pENCREETMNGEIOES aNFaPHARREONIt 496 Fe@IBIB-UEOrOSis
(Chapman || 1993). nillustgation, int er,on can.inhihit cell
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Fur t her noneans treodetivere att dsinsunbaekialasor ®ux hargs cENFarat arer partieilady eefud agamsiuce
cytotoxic 20 effects by inducing DNA fragmentation. Therapeutically useful

i nunocorfghcalds. c e ippsisattgts of mmurpmadulaiens sayvelbiagyvndnthe art.  See
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Pastan et at., Cell, 47:641 (198r§),; Gol,denbgrg CA, A Cancer_Journal for
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Therapeutically useful immunoconjugates can be prepared in which an antibody

component is conjugated to a toxin or a chemotherapeutic drug. Illustrative of toxins and
drugs which are suitably employed in the preparation of such conjugates are calicheamicin,
ricin, abrin, ribonuclease, DNase I, RNase, Staphylococcal enterotoxin-A, pokeweed
25  antviral protein, gelonin, diphtherin toxin, Pseudomonas exotoxin, and Pseudomonas
endotoxin. See Pastan et al., Cell, 47:641 (1986),; Goldenberg, CA, A Cancer Journal for
Clinicians, 44:43 (1594). For instance, one example of an effective immunoconjugate is an
anti-NCA-90 antibody conjugated to RNase. Another example is an anti-CD33 aatibody
conjugated to calicheamicin. Other suitable toxins are well-known in the art, such as
30  protein inhibitors, DNA, RNA and cell-cycle poisons.

In another embodiment, combination therapy . utilizing naked, anti-granulocyte

aatibodies can comprise antibody-toxin fusion proteins. An antibody-toxin fusion protein is




30 protein inhibitors, DNA, RNA and cell-cycle poisons. |In another

enbodi nent, conbination therapy . utilizing naked, anti-granul ocyte 07 FEB 2005
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protein that rlse one or nore antlbodé( eties and a toxin noiety.
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exotoxin A fusion proteins have been descri bed by Chaudhary et at.

Nat ure, 3BRtlgeK {or9RAkingBritiboty~ozin msan Prateins Nake' weBdadwnSen th&JSuﬁrz For
88: 8616 (1991) Batra et al,, Proc. Nat'l Acad. Sci. USA, 89:5867 (1992),
Fri edran efmgle, ang odyrRegHgPmMORas FXaXD (f‘a dusipn peteing haye. beanmdescnbecta y,
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toxi n noi ety have been descri’b y Kreitman er al

(1993), Ni.clrohilomigt150a3054 (L99B), WelsGnain, Ine2 678 CaR026(; 199%1995Th9mﬁﬁﬂ@a &t atl, -
J. Biol. Chem, 270:28037 %69953 and Vallera et al., Blood, 88:
(1996) . DEOFAF- aC’Fﬂ”ét: 244:105 ﬁaKg@ e, alomfrmsrmgbs?&?%w&éhm Sctbmﬂltan

antlb y in.fu n. pr RNase |et |le 15 Lin u_.et
CBEY Stk o €m0 58! S 00 Ry R AR SR B spPeaiiing  GhBhia
pr ot i N CRER m%hag navPHEé@déscﬁeaﬂ)gpqmmﬁf lePBl nLE{ﬁc%niz‘&e%?? (l )5 NieBUs er
nmoi ety in the antibody-toxin fusion protern of Wang et stracts
of the 208k h/ ABBI!NGherpnA68: ﬂﬂet(m%) Aheatheson erGA, , 2- &oAptEhdm 299280FA(1595,)
Bl OT005. As a further_exanple hlsten et al.(Proc. Nat'l Acad. Sci. USA,
91: 8945 (aWhXylerde fople Blasd ol r%%ﬁ%@. nDeowprpiaseio@l. pilemer niasemng. sl g7

ot ohar art eo3p U a3k aHod 36 PO IR RRRn PR LAY S R oS apb e HaE
al kyl155ul LRRscRs er WLl (CeQUBRBRYs. | rH4aZRIES (1998)) Grodifckd ﬁ-ﬁ%as&iy %k ThdbRe

anal ogs, purine anal ogs, anti bl otics, epi podophyl | ot oxi ns, platinum
coor di nat prstein mepipsisng, atﬁNmbsomamhnt heGdlotie. WSl isesbhe theheit hmiatpdntthe
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skil'l i n DbBisent er al.(Proc. Nat’l Acad. Sci. USA, 91:8945 (1994)) rcpo;ted an annbody-toxm
20 fusion protein comprising Staphylococcal enterotoxin-A.
Useful cancer chemotherapeutic drugs for the preparation of immunoconjugates
include calicheamicin, nitrogen mustards, alky! sulfonates, nitrosoureas, triazenes, folic
acid analogs, pyrimidine analogs, purine analogs, antibiotics, epipodophyllotoxins,
platinum coordination complexes, hormones, and the like. Suitable chemotherapeutic
25  agents are described in REMINGTON'S PHARMACEUTICAL SCIENCES (Mack
Publishing Co. 1995) and in GOODMAN AND GILMAN'S THE PHARMACOLOGICAL
~BASIS OF THERAPEUTICS (MacMﬂIém Publishing Co. 1985). Other suitable
chemotherapeutic agents, such as experimental drugs, ar-e knowan to those of skill in the art.
In addition, therapeuticaily useful immunoconjugates can be obtained by conjugating
30  photoactive agents or dyes to an antibody composite. Fluorescent and other chromogens or

dyes, such as porphyrins seusitive to visible light, have been used to detect and to treat

lesions by directing the suitable light to the lesion. In therapy, this has been termed




In addition, therapeutically useful inmunoconjugates can be obtained b7y
conjugating 30 photoactive agents or dyes to an antibody conposite. 0 FEB 2005
Fl uor escenwaomizther chronogens or dyes, such as porphyri RETASMER{6Ve tO
visible light, have been used to detect gnd to treat |esions by directing
the suitable light to the lesion. In therapy, this has been terned WO

02/ 12347 21 07FEB2005 PCT/ US01/ 24691 phot or adi ati on, _phot ot hera

sho ooty ot s WKy, SecofCHiRule e 6

i brer 0 SWRVEYy :
Britain, PHOTADYANL Wg 6%@% A.éﬁ][ F%EIE;& Iﬁ%%n%‘%@ed
ith ph ti d f hi V] H R ]
Mmrunol - Eragasioy 1965); Y48 en Rerdiy (R Biagh ANESGRIGEEE MDA IncRbclond!
Gser of f %ti@c}_%i% gévlﬂ;g Pe&'ﬁ&éupl&?%ﬂth él;}c@toadd'ﬁéted&ﬁj&?féﬂ a(Hiedny ;phvesthertippl . See

Phot ochem ., 4683 (198 Hasan et al., Prog. din. Biol. . Res.,
288: 431 (MOBYr; alTaY s bhawedl., &80:14T$ES)SMay engd, Cancan Ref.1 FPo338PEI P n

et al., Cancer, 67:2529 (1991). Howev et studies did n

i ncl ude WBweraff andosopd cNethedegd ﬁ@ple[il}‘%‘bt %Qﬁig“ 22@5&1 MY éin‘ﬁh %"E"ﬁg‘g’ﬁ‘se
of anti bo fra ubf ragment sp_T -t S AV '

cont enpl dheeobipha tERar QST FeSERE 81 Prdburcicn i, HeE3 BT EPRAP Matsuia et
phot oact i ye r esg.4hil 19999 dpdle i eABL. € Cander] BE2F2SEEIN) | rH@wevarn
further iﬁntll%%gﬂf%hg%ﬁé’f%gi/ (?:gogggripés?ng two or rme{e na}ke‘ol$ ) ,
ant i - gr anykRCosrBerdsthdibodidesot ihcludnoschel emivboafiiertierapy applieatiopdatsperiaty pyith

conpri ses adm ni stration of naked apti-granuylocyte antibodies 15
supp! e rthe arseviof luarihedsd TagmERs AIr s40 ?‘5‘8%‘?%(1%13’3%% Rfé&FS bl?“éeélglﬂf‘ C(S’Hteénpsl?tﬁal e

granul ocyt e recursor. .For exa naked: - ' be
adni ni ste‘ilﬁéh‘ieﬁped%ﬁj‘ﬁﬁé’f irpuppoii ites O @Mgﬁﬁé‘?‘%’?@%ﬂ@?&i bodi es.

I'n anot her enbpgy OfpekdifeP o8 S@Bt prad¥an ihwation afsediearinéindeli imsnematherapy
adm ni st ered ?%Hl%%gg%li er?teq;iﬁ% conbi ngt ion with an induci ng agent, wherein
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| eukem a cell's. See Boccuni et al., Tissue 25 Antigens, 52:1-8 (1998). By
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i n one
to a patient in combination with an inducing agent, wherein the inducing agent induces or

20 enhances the expression of a targeted antigen in cell-type of interest. A variety of inducing
agents are well-known in the art. For example, arsenic oxide has been shown to up-
regulate the expression of NCA-90 in acute promyelocytic leukemia ceils. See Di Noto et
al., Tissue Antigens, 54:597-602 (1999). Similarly, retinoic acid also enhances the
expresson of NCA-90 in acute promyelocytic leukemia cells. See Boccuni er al., Tissue

25  Antigens, 52:1-8 (1998).

By up-regulating the expression of the target antigen on the cell surface, such
inducing agents enhance the efficacy the administered immunotherapy. Thus, in ome
embodiment, inducing agents are co-administered with the naked antibodies of the present
invention to enhance the toxicity of the therapy.

30 In another embodiment, inducing agents are co-administered with naked antibodies

to increase the therapeutic scope of the eatment. By inducing expression of antigens not

normally displayed on surface of particular cell-types, inducing agents extend ..thc




enbodi ment, inducing agents are co-adm nistered with the naked anti bodi es

of the present invention to enhance the toxicity of the therapy. 3007FEB 2005
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intrathecal, by perfusion -through a regional catheter or by direc
such factors as the patient’s age, weight, height, sex, general medical condition, disease

20  state and previous medical history. Typically, it is desirable to provide the recipient with a

| dosage of antibody, immunoconjugate or fusion protein which is in the range of from about

1 pg/kg to 20 mg/kg (amount of agentfbody weight of patient), although a lower or higher

dosage also may be administered as circumstances dictate.

Administration of antibodies, antibody components, immunoconjugates or fusion

25 proteins to a patient can be intravenous, intraarterial, intraperitoneal, intramuscular,

subcutaneous, intrapleural, intrathecal, by perfusion-through a regional catheter or by direct

intralesional injection. = When administering therapeutic proteins by injection, the
administration may be by continuous infusion or by single or multiple boluses.

Those of ordinary skill in the art are aware that intravenous injection provides a

30 useful mode of administration due to the thoroughness of the circulation in rapidly

distributing antibodies. Intravenous administration, however, is subject to limitation by a

-vascular barrier comprising endothelial cells of the vasculature and the subendothelial




I ntral esional injection. When adm nistering therapeutic proteins by
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will be 5 advantageous to wait until non-targeted immunoconjugate clears
bef or e niabeledrimmunpdomjugaas, a preferable dosage is in the range of 15 to 40 mCi, while the
20  most préferable range is 20 to 30 mCi. In contrast, a preferred dosage of *Y-labeled
immunoconjugates is in the range from 10 to 30 mCi, while the most preferable range is 10
to 20 mCi.
Immunoconjugates having a boron addend-loaded carrier for thermal neutron
activation therapy will normally be effected in similar ways. However, it will be
25  advantageous to wait until non-targeted immunoconjugate clears before neutron irradiation
is performed. Clearance can be accelerated using an antibody that binds to the
immunoconjugate. See U.S. Patent No. 4,624 846, which is hereby incorporated by
reference in its entirety.
The anti-granulocyte antibedies, immunoconjugates, and fusion proteins of the
30 present invention can be formulated according to known methods to prepare

pharmaceutically useful compositions, whereby the therapeutic proteins are combined in a

mixture with a pharmaceutically acceptable carrier. A composition is said to be a
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polyanhydride copolymer of a stearic acid dimer and sebacic acid. See Sherwood et al.,
20 BioTechnology, 10:1446 (1992). The rate of release of an antibody (or immunoconjugate)

from such a-matrix depends upon the molecular weight of the protein, the amount of

antibody/immunoconjugate/fusion protein within the matrix, and the size of dispersed

particles.  See Saltzman et al., Biophys. J., 53:163 (1989); Sherwood et al.,

BioTechnofogy, 10:1446 (1992).  Other solid dosage forms are described in
25 REMINGTON’S PHARMACEUTICAL SCIENCES (Mack Publishing Co. 1995).

The present invention also contemplates a method of treatment in which
immunomodulators are administered to prevent, mitigate or reverse radiation-induced or
drug-induced toxicity of normal cells, and especially hematopoietic cells. Adjunct
immunomedulator therapy allows the administration of higher doses of cytotoxic agents due

30 to increased tolerance of the recipient mammal. Moreover, adjunct immunomodulator
therapy can prevent, palliate or reverse dose-limiting marrow toxicity. Examples of

suitable immunomodulators for adjunct therapy include G-CSF, GM-CSF, thrombopoietin,




25 REM NGTON' S PHARMACEUTI CAL SCI ENCES (Mack Publishing Co. 1995). The
present invention also contenplates a nethod of treatnent in which 07FEB 2005
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radi ation-induced or drug-induced toxicity of normal cells, and especially
hemat opoi etic cells. Adjunct immnonodyl ator therapy allows the

adm ni stration of higher doses of cytotoxic agents due 30 to increased

tol erance of the recipient mamal. Mreover, adjunct inmunonodul ator

t herapy can prevent, palliate or reverse dose-l imting marrow toxicity.
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phase, w Nr§.ma mms(ﬁehéhtg’cm Hl@' | South SaBeFraEEfsE:S’V‘CPAt 1st$"sﬁ1tﬁﬁlEﬂNF— e
patient is infused with 500 ny of naked, humani zed nonocl onal

anti body peephrateeak, for a total of four weeks. After SIX weeks the Phl

cells.in the nmarrow are reduced to very |ow nunbers, and after 10 weeks
are uhtet ect abilse fpllgwing examples are providéd by way of illustration and are not intended to

be limiting of the present invention.

Examples
1. Method of Treating CML using Naked Anti-NCA-90 Antibody
20 A patient with CML is treated with [FN-alpha2b for six months, but demonstrates a
slow progression into the accelerated phase, with marked increase in Phl cells in the
marrow. At this time, the patient is infused with 500 mg of naked, humanized MN-3
monoclonal antibody each week, for a total of four weeks. After six weeks the Phl cells in
the marrow are reduced to very low numbers, and after 10 weeks are undetectable. A year
25  later, the patient demonstrﬁtes rapid progression, as evidenced by increases in Phl cells,

anemia and thrombocytopenia. The four week hMN3 therapy is repeated. Two months

after therapy, Phl cells are not detected in the marrow, and both red cells and platelets are

at normal levels.




25 later, the patient denonstrates rapid progression, as evidenced lﬂy] 2005
I ncreases in Phl cells, anema and thronbocytopenia. The four week hw
therapy isygpopl;e8. Two nonths after therapy, Phl cells arg-mgé§nigatacted
in the marrow, and both red cells and platelets are at normal |evels.
O7FEB2005 WD 02/ 12347 26 PCT/US01/24691 2. Method of Treating CM. using
Conbi nati on Therapy Conprising Naked Anti-NCA-90 Antibody A patient with
CM. is treated with IFN-al pha' b for six nt hs, but denonstrates a 5 slow
progression into the accel erated phase, with marked increase in Phi cells
in the marrow At this tinme, the patient is infused with 500 ng of naked,
humani zed MN-3 nonocl onal anti body each week, for a total of four weeks.
After six weeks, the Phi cells in the marrow are reduced to very | ow
nunbers, and alter MethebéSTdnbys ML unthet@ahbinbton TieryeR ColrirBing NBRed
patient denonstr at edpbiaRCd -90 AgKi8s&F on, as evidenced by increases in Phi 10
cells, anem a and thronbo-cytopenia. The four week, hMN3 therapy is

repeat ed, but ,conbine | naked | her.apy .conpri si hunani zed,
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detectable in the marrow, and both red cells and platelets are at normal levels.

15 3. Method of Treating APML using Naked Anti-NCA-90 Antibodv

Retinoic acid therapy is initiated in a patient diagnosed with acute promyelocytic
leukemia. When NCA-90 is found to have been induced on the malignant cells, the patien:
is given an infusion of 500 mg of humanized MN-3. The therapy is repeated each week for
a total of four infusions. Bone marrow examination after MN-3 therapy demonstrates that

20  the malignant cells undergo apoptosis. Three months later, normal cells predominate in the
patient’s marrow,

It-will occur to those of ordinary skill in the art that various modifications may be
made to the disclosed embodiments and that such modifications are intended to be within

the scope of the present invention, which is defined by the following claims.

25




for the treatnment of chronic nyelocytic |leukema (CM) in a patient,
wherein said anti-granul ocyte antibody is an anti-NCA-90 anti body or an
anti NCA-95 antibody. 2. The use according to claim1l, wherein sai mFEBgDOS
anti-granul ocyte antibody is an anti-NCA-90 antibody. 3. The use accordi ng
to claim?2, wherein said anti-NCA-90 anj4 body is MN-3 4. The use according
to claiml1, wherein said anti- granulocyte antibody is an anti-NCA-95
ant i body. Sw j&]_eAf;ﬁ-e of a pharmaceutically acceptable carrier and at |east
one naked anti=granul ocyte antibody in the preparation of a therapeutic
conposition for the treatnent of chronic nyelocytic |eukema (CM) in a
patient, wherein said anti-granul ocyte antibody i.s selected framth roup
consi sti ng She we-of 2t kgestpnerikedantiptaguigpye ppibodydn thﬁféa%}gfégaf&‘ﬁﬁd? calgl%enlg
cl ai m fbr thertevathentsfictiroar nyeloayiin lsekameia 4GMLY by prientaybereBard B FRLOGHS up
consi sadtivgdeis mudtiuNEA-$0 antetody anan bod WC AP angbadynocl onal anti body,
chimeric antibody, humanized anti body and human. anti body. 7. The use
accor dg.ng t he e aecdrdinghtercdiim ks athetrdih eaid prtiHgrmuboysaskibpdiniscorptiiNes-0no or
nore paledyanti-granul ocyte antibodi es. 8. The use according to claim i1,
further conprising adm nistering an anti-CD33 anti body. 9. The use
according t orpel\@é RBedivk €5 Slaiin S i Herditsaid@aEINGALIPatbodg iSWINS. 10. The use
according to claim1, further conprising adm nistering an anti-CD 15
anti bogy.  %he udd R chiBnAO i NGvHicpeif kAl A& graMdfyciehativbdy RiiniangNOAIIECY €
ant i bo%ﬁlﬁgoﬁ selected fromthe group consisting of subhuman prinate
ant i body, Wit i ne nonocl onal anti body, chineric antibody, humanized
?Ete'r ggg_y . ?“%ggﬂ%ﬁﬁahﬁg%ﬁc% eacE aﬂﬂé‘rém%%{:ﬁ{cﬂ&tﬁgaséen&ﬁademaébi-gvﬂﬁlfw sai d
o e R e e
- admi ni £ L hi%3 BaHents Whstal 33 antt- nmﬁﬁgeﬁgé ACCSrarng ?8 I aEm T3,
wher ei RORSASBZ A MNEDEN Fn 'déyl\ S X2 15, The use accordi ng to claimb5,
further Corgg'ielsdsggggodgt%gﬁé aﬁﬁaﬂgxﬁgreﬂp%di G- brafid Qﬂibo&gjs sEhe1diSRoR thd
ey
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phar macGeut . carrier east 0 ed. ankl - :
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are m mumE1ard anupedy Ay IHIAOAY-f ace of nyel obl asts, in the preparation
of a therapeutic conposition.for the treagtnent aof acute. rnyel ocyti
eukeni’a. ( ANLe e SREATOR P GIAFEIlo SETEED FE0 KRR PR EREPOTHOR WP IET 0 or more
07FE820ebkedantl-granyis yigsantinee§f-ding to claims | or 16, further conprising
admi ni steri n]gh an i mmunoconjugate to said patient.

8. e use according to claim 1, further comprising administering an anti-CD33 antibody.
9. The use according to claim 8§, wherein said anti-CD33 antibody is M-195.
10.  The use according to claim 1, further comprising administering an anti-CD 15 antibody.

11.  The use according to claim 5, wherein said anti-granulocyte antibody 1s se_lectc@ from the
group consisting of subhuman primate antibody, murine monoclonal antibody, chimenc antibody,
humanized antibody and human antibody.

12.  The use according to ciaim 5, wherein said therapeutic composition comprises two or more
naked anti-granulocyte antibodies.

13.  The use according to claim 5, further comprising administering an anti-CD33 antibody.
14. The use according to claim 13, wherein said anti-CD33 antibody is M-195.

15.  The use according to claim 5, further comprising administering an anti-CD 15 antibody.

16.  The use of a pharmaceutically acceptable carrier, at least one naked anti-granulocyte antibody
and an inducing agent which induces expression of antigens which are minimally displayed on the
surface of myeloblasts, in the preparation of a therapeutic composition for the treatment of acute
myelocytic leukemia (AML) or acute promyelocytic lenkemia (APML) in a patient.




18. The use according to clainms | or 16, further conprising adm nistering
chenot herapy to said patient. 19. The use according to claim17, dﬁﬁ
sai d i mmunoconj ugate conprises a cytokine noiety, wherein said cﬁg ﬁ@
noiety is selected fromthe group consisting of interleukin-1 (IL-1), IL-2,
IL-3, IL-6, IL-10, IL-12, interferon-ag interferon-8, interferon-'y and
Gwt CSF. 20. The use according to claim17, wherein said immunoconjugate is
radi ol abel ed. 21. The use according to claim 20, wherei.n said radiol abel e 9
i munocbhj ugRbeusmroridéegstoaclaimsdi Bride Urther seNBasiaa JBMIRFERBE G SRrunoconjugate to
consi stiaidpatfent.98Au , 32P, 1251, 131I, 90Y, 6Re, 188Re, 67Cu, 2" At, 213Bi
and 225Ac. 22. The use according to cI aim 20, wherein said radl ol abel ed

i mTunocpy)j ugathe ukeaédopding aarplimses or 46,dyttbi coeprisig admiwstgrigrchemathessRydR isHE
noi ety t;ﬁ,e%@ ected fromthe group consisting of interleukin- 1 (I1L-1),

| L-2, , IL-6, IL-10, IL-12, interferon-c, interferon-a, interferon-' y
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or an a rotérn. e use according to claim17,

wher e nzgﬁlg LITHNOSONS SO 8ol ) £ RSB HurddchnBBaB M fadidibbe1 80 ant i body

or (ii) yand calicheamcin he use according to

claim gﬁg éeggﬁ, gcg'f,gd?ghfo"ag T e VR o
cyt ar ablaged eﬁi"(“B)Fgﬂ?‘f frlldlpé&l %on darUbl ci'n, Re, "Cu, “AL
honohar |Bﬂg&ft§1n| . amsacrine, busulfan, hydroxyurea cycl ophospham de,
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furt her! @&np Henl- a‘g&n \‘/Ef it} Zaipitsy ?Iﬁ?:lanﬁﬂ%fa%rﬂf' 2 ré%é}f’ v and GM-Gatici ng
agent enhances the expreSS| n of t e targeted antigen or antige 28. The
use accdrdi ngh% BSEAcEP I 818 ’“’2]7 é?"é?%g JHMOP %’8%%&1%%?1?&1 gy;%sf?n %mtc]em'
acid or arsenic oxide, 29. The use accor. one of clali or

to 25, her el e 43 WOPWIREHSCHT R erean 53 ﬁ?ﬁt?%qoeﬁ'é DRI A0 mEB? yently,
or aft dimmumameditiatar fUSIPNGIOGH] oF WaRbROAYHWR GFIOBRFOe e Use according to
clainms 18 or 26, wherein said chenotherap éal S adm ni st ered before,

concur r&ht | yThQ)ﬁS%CP@TId!W%&Q% Fatiisrein faid APEURaReIN USHIE iHR ggruugate of (i) an anti-
NCA 90 antibody or (ii) an anti-CD33 antibody and calicheamicin.

26. The use according to claim 18, wherein said chemotherapy comprises the administration of at
least one drug selected from the group consisting of daunorubicin, cytarabine, 6-thioguanine,
mitoxantrone, diaziquone, idarubicin, homoharringtonine, amsacrine, busulfan, hydroxyurea,
cyclophosphamide, etoposide, vincristine, procarbazine, prednisone, carmustine, doxorubicin,
methotrexate, bleomycin, dexamethasone, phenyl butyrate, bryostatin-1, calicheamicin and
leucovornn.

27.  The use according to claims 1 or 16, further comprising administering an inducing agent,
wherein said inducing agent enhances the expression of the targeted antigen or antigens.

28. The use according to claims 16 or 27, wherein said inducing agent is retinoic acid or arsenic
oxide.
29. The use according to anyone of claims 17 or 19 to 25, wherein said immunoconjugate is

administered before, concurrently, or after administration of said naked antibody.

30. The use according to claims 18 or 26, wherein said chemotherapy is administered before,
concurrently, or after administration of said naked antibody:.




