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{57) Abstraet: The present invention discloses combined therapies for treating hematologic malignancies, including B cell lym-
== phomas and lenkemias or solid non-hematelogic tumors, comprising administration of anti-cytokine antibodies or anlagonists to
inhibit the activity of cytokines which play a role in perpetuating the activation of B cells. The administration of such antibodies
and antagonists, particularly anti-TL.1Q antibodies and antagonists, is particularly useful for avoiding or decreasing the resistance of
hematologic malignant cells or solid tumor cells to chemotherapentic agents and anti-CD20 or anti-CD22 antibodies. The invention
a also provides combination therapies for solid tumors having B cell involvement comprising the administration of an anti-cytokine
anlibody and a B cell depleting antibody such as RITUSAN®.
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The invention also embraces the treatment of solid non-hematologic (non-
lymphoid) tumors, e.g., colorectal or liver cancer, which tumors are characterized by
15 B cell involvement, by the administration of a cytokine antibody or cytokine
antagonist, in combination with treatment with an antibody to a B cell target, e.g.
CD20.

BACKGROUND OF THE INVENTION

20 The immune system of vertebrates (for example, primates, which inctude humans,

apes, monkeys, efc.) consists of a number of organs and cell types which have evolved
to: accurately and specifically recognize foreign microorganisms (“antigen™) which
invade the vertebrate-host; specifically bind to such foreign microorganisms; and,
eliminate/destroy such foreign microorganisms. Lymphocytes, as well as other types
25  of cells, are critical to the immune system and to the elimination and destruction of
foreign microorganisms. Lymphocytes are produced in the thymus, spleen and bone
marrow (adult) and represent about 30% of the total white blood cells present in the
circulatory system of humans {adult). There are two major sub-populations of
Iymphocytes: T cells and B cells. T cells are responsible for cell mediated immunity,
30  while B cells are responsible for antibody production (humeoral immunity). However,
T cells and B cells can be considered interdependent -- in 2 typical immune response,
T cells are activated when the T cell receptor binds to fragments of an antigen that are
bound to major histocompatability complex (“MHC”) glycoproteins on the surface of

an antigen presenting cell; such activation causes release of biological mediators



di sease process by stimulating hematol ogic malignant cells including B
| ynphoma 10 and | eukemia cells. Treatnment with anti-cyt okd9f@ctolag@fds in
conbination with other known therapies such as chenot herapy and
admi ni st r at WOr#1/3438%8 her apeuti ¢ anti bodi es has been found FCO/ysSPBWBEe a
synergistic effect. The invention also enbraces the treatnent of solid
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with high-grade lymphoma survive an average of six months to two years after
diagnosis.
Conventional therapies have included chemotherapy and radiation, possibly-
20 accompanied by either antologous or allogeneic bone marrow or stem cell
transplantation if a suitable donor is available, and if the bone marrow contains too
many tumor cells upon harvesting. While patients often respond to conventional
therapies, they usually relapse within several months.
A relatively new approach to treating non-Hodgkin’s lymphoma has been to
25  ireat patients with a monoclonal antibody directed to a protein on the surface of
cancerous B cells. The antibody may be conjugated to a toxin or radiolabel thereby
- affecting cell death after binding. Altematively, an antibody may be engineered with
human constant regions such that human antibody effector mechanisms are generated

upon antibody binding which result in apoptosis or death of the cell.



5 express anti body specific for a different antigen. Accordingly, B cells
are quite diverse, and this diversity is critical to th&S(abewe28§6tem In
humans, each B cell can produce an enornous nunber of antibody nol ecul es
(i.e., abolWO9UMA3$H 10). Such antibody producti on nost PgpUsSalIsszceases
(or substantially decreases) when the foreign antigen has been
neutralized. Occasionally, however, proliferation of a 10 particular B cell
wi |l continue unabated; such proliferation can result in a cancer referred
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Many groups have suggested using cytokines for the treatment of various types
of cancers. For instance, Wang et al. suggested that cytokines are “directly cytotoxic
to tumor cells” and showed that interleukin-1alpha (IL1¢) potentiated the anti-tumor

20  effect of anti-tumor drugs against several human tumor cells in vitro (fnt. J. Cancer
(Nov. 27, 1996) 68(5): 583-587). Bonvida et al. disclose that cytokines have the
potential to “enhance the efficacy of chemotherapeutic agents” and show that
recombinant tumor necrosis factor and the chemotherapeutic agent cisplatin show a
synergistic effect against ovarian cancer cells (Gynecol. Oncol. (Sept. 1990) 38(3):

25  333-339). U.S. Patent No. 5,716,612 teaches that IL-4 may be used to potentiate the
effect of chemotherapeutic agents in the freatment of cancer.

However, some groups have also recognized that cytokines may play a
detrimental role in the development of some cancers. For instance, interleukin-6 (IL6)
bas been known for the ability in some instances to inhibit apoptosis of leukemic

30  cells. (See Yonish-Rouach et al. Wild type p53 induces apoptosis of myeloid

-3.



CD2 0 nonocl onal antibody with nmurine |ight-and heavy-chain variabl e

regi ons and 5 human gamma | heavy-chain and kappa |i ght - @RdPeioken2804ant
regions. Rituximab(r) is nore effective than its marine parent in fixing
conpl ement WAA/M38R ati ng ADCC, and it nediates CDC in tRETAISe8®IRE Of
human conpl enent. The antibody inhibits cell growth in the B-cell lines
FL- 18, Ranps, and Raji, sensitizes chenoresistant human | ynphoma cell
lines to diphtheria toxin, ricin, CDDP, doxorubicin, and etoposide, and 10
i nduces apopt daiksmicellhandib-inhibdted byriarerBakielol Nbmrgdsanses-347€1991))a

dose- dependen nner . weyer., _man atients are refractory_to, or rel apse
fol l owing Ri tﬁ%&%@mw Sﬁg‘f%ﬁ’&bl}ﬁﬂé?g |air°1§§n§3ﬁé??b¥4¥@? meﬁ%?%%r, there
still remains caldgagitiice! heRBMRpetic 3SE B S nGrd By P £eBhiyed with

Ri t uxi mab(r) .ther%% or chemotherapy in 15 order to increase the chance of
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(ILla) potent]j 3t ed the anti-tunor 20 effect of anti-tunor drugs against
several human r cells invitro (Int. J. Cancer (Nov.. 27, 1996) 68(5):

583-587). Bonvida ﬁtpo@énﬁatﬂigssffemgE@Eh_ﬁéf&lﬁ%@ﬁﬁoéﬁﬁ&edfohmof&%emial to
"enhance the effjicacy of chenotherapeutic agents” and show t hat

reconbi nant t @RsfucERaciFdndh lap becarenorgd forhe vprReristaddn sgmea relldinggydenivedi spl at i n
show a sy@er gi st ' i efn : col. Oncol.
(Sept . 1098 L SR RESmANREElnQ Rl Mol AREro RS oINS o et

| L-4 may be usdwuphomapdeginbyiratiemt B6(3-Bf 25da59¢Tuly, Heom)t Hewape when thgents in
the treatnent of c . However, me _gr.ou ave 0 recqgni zed t hat

cyt oki nes nay SW%%%WPWW Eff;tea gcfréo’lgﬂa?“ﬁ'}eg’%‘?% @&ﬁeﬁs El?ﬁ%g%ﬁ‘?@m%ancer s.
For instance, nidié siphi@dticowds pladed®h the 1@eelsramakmmwiiod is bRrtu@Rifidnt ¥ i n sone
i nstances to inhibit apoptosis of |leukemic 30 cells. (See Yonish-Rouach et

al . WId type hemelogpnrpenreagiop fome BCR Lnpeste iy the gegowe pbibe Epsien B
01/ 74388 HGT/ g@%ﬁ%@ﬁgg %{3@,%@%@&&4 reforR Gt dtdut 0L Bfle MY 106 Rhd GHKI N-6 -
. autocrine growth factor for EBV-infected lymphoma cells. (See Beatty ¢t al.
Involvement of IL10 in the autonomous growth of EBV-transformed B cell lines. J.
Immunol. 158(0): 4045-51 (May 1, 1997)). Alternatively, others have hypothesized
that IL6 and TL10 production by macrophages plays a key role in the occurrence of
20  lymphocytic diseases. (See U.S. Patent Nc;. 5,639,600).
It has also been reported that X.10 may work in combination with IL6, IL2 and
TNF-alpha to increase proliferation of non-Hodgkin’s lymphoma cells, (See
Voorzanger et al. Interleukin-(TL)10 and IL6 are produced in vivo by non-Hodgkin’s
lymphoma cells and act as cooperative growth factors. Cancer Res. 56(23): 5499-505
25  (Dec. 1, 1996). Also statistically significantly higher levels of IL2, IL6, IL8, IL10,
soluble L2 receptor, soluble transferrin receptor and neopterin were observed in NHL
patients as compared to a conirol group, although no single parameter was found to be
of prognostic significance. (See Stasi et al. Clinical implications of cytokine and
soluble receptor measurements in patients with newly diagnosed non-Hodgkin’s

30  lymphoma. Eur. J. Haemotol. 54(1): 9-17 (Jan., 1995).
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Recently it was shown that IL6 may play a role in the resistance of sone

| eukemic cells to anti-cancer chenptherapeutic agents, afO¢thber2004 vitro,
anti- IL6 antibody increases the sensitivity of cisplatin-resistance K562
cells to ci%PPHI4PE i nduced 5 apoptosis. (See Dedoussis efPCIIUSOIAIRIgENOUS
interl eukin 6 conveys resistance to cis- dianm nedi chl oropl ati num - nedi at ed
apoptosis of the K562 human | eukemc cell line). A potentiating effect on
B cells has al so been postulated for [1LIO, the production of which has
been reported to bHowpvagufxamEbeearlnﬁﬂrkmn@eﬁb&eﬂoﬁﬁlﬁﬁthdﬁlfgfa&kt&éiwmhlfhﬁwnhB cell

I homas (See Cort et al. Interl|leukin-10 in _non-Hodgkin's | ynphona.
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more significance was placed on _the levels of vira , Which is
produced fr omcantibiing) to theukiseaise Hor iastanasgwiensinaneloRRe al. tesigd theedtentialiofie

genone of the | r | i Le her p.reported
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and 1L10  prodhed dyRiirR)eonbe i GidbiRtiPHSstitule®dy HeeBdihP od HR saRpLrfance of
20 | ynmphocyti c di seases.0 (See U. S F1>atent No. 576 96, 60 3). ItS hgis al so been
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to increa p ' { f. - IR Vi 1&%1 . ( Voor zanger
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| ynphoma cel | soginattian tvitichenadbangiiv egegtsaiak trebtachiobsacufedademiikes. 56( 23) :
5499-505 25 (Dec. 1, 1996).. Also statistically signifjcantly higher |evels
of 1L2, 1L6, L8 ?”Tcl_“i‘gl,"gab?ﬁﬁttmﬁﬁnﬂ 32 pp .‘,gap%”(ylclﬁﬁéﬁ’%e Sransferrin
receptor and ReRRRHNE HEERERS itkMiet SoublBe dRRLd RS yAGIEIMAlES t0 a
control group, although no single paraneter was found 'to be of prognostic
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Oct ober 2004 administered for the purpose of avoiding or overcoming the resistance of B lymphoma

cells in lymphoma patients to chemotherapeutic agents, and for the purpose of
potentiating the apoptotic activity of therapeutic antibodies. Such combined treatment
regimens would add to the therapies available to lymphoma patients and potentially

20  decrease the rate of relapse in these patients,

OBJECTS OF THE INVENTION

It is an object of the invention to provide a method of avoiding, decreasing or
overcoming the resistance of hematologic malignant cells or solid non-hematologic
25  tumor cells to at least one chemotherapeutic agent, comprising administering an anti-
cytokine antibody or cytokine antagonist to a patient diagnosed with a hematologic
malignancy prior, concurrent or after administration of at least one chemotherapeutic
agent,
It is a more specific object of the invention to provide a method of avoiding,

30  decreasing or overcoming the resistance of hematologic malignant cells to apoptosis
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WO 01/74388 PCTIUSO /10382 However, there have been just _as many reports
in the literature which have suggested that cytokines S3Pctaker20040 show
no correlation to di sease progression, and that such cytokines may

actual ly bewWBaf438% i n conbating | ynphoma rather than coearisbuiosseg to the
di sease. For instance, when Bonnefoix et al. tested the potential of 5 ten
cytoline s (L2, IL3, IL4, 1IL6, IL 10, ILI3, GCSF, GWCSF, interferon
al pha and interferon gamma) to nodul ate the spontaneous proliferative
response of B-ifiduved bipd giciapetticl agent vommprisiaf hdmiafsteias noatfi-Bititin Ddbed or
subtypes, this group found that, each cytaokine could be either inhibitory
or stinul atoryf AGIeRYRLY fo ¢ Raticntipanased yrith a hemptolegiealignascyno rel ati onshi p
with different his | ; . : :
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| eukem a. | _ : ﬂi%? f . | ho tients if .therapeutic

regi nens isilc\(l)@'#gr Sa’??ﬁg aﬁ?@yg%?%%"r%% | 8g|ye°§° Ju %atg%goaggilgssglg wher eby
such anti bodi gmtiestoul d be used to increase the sensitivity of B | ynphoma
cells to other types of 15 thergpeutic drugs. |t would be particularly

hel pful if anti- c ftlﬁﬁﬁ“ﬁ]éer fﬂﬂ?twggrf%é%"%?m%%detﬁ?g?%?e@gnsﬁahpﬁh pur pose
of avoi ding orpaQ %%@ﬁhﬂ%ﬂ)gi&ﬁalfgﬁﬁi@%@Ci@reﬁﬁct&y't&éﬂéﬁﬁ%ra §Sdohribiflg | ymphonma
patients to chenotherapeutic agents, and for The pur posg of “potentiating

t he apopt ot i c ademnistpring agfantitexiokine antihody ox Gybddiccntagistiio saddrbatisetd t r eat nent
regi mens | d add . e | aval | e ta.l Q at.ients and
potenti al Y\@UZO decgttelggéetqﬁ%ﬁe]&rog)feg{ %ﬁh?lg?‘lglggglml R%"‘f“ﬁ‘“é%@%%g Pgﬁ?as. EBBIECTS OF
THE | NVENTI ON patieritsvithn lehjaeddgiohaligvandyrwiertiak eslapbal following thepepyeiithad of

avoi di ng, decrgasing or. qvercom.ng fhe resistance of hematol ogi ¢ malignant
cells or soli cfﬁ?f?)‘??-uﬂ‘é Fr‘HthBB%QP’Epn R sterRg %anpézyg%qe@gg}pdg Recytokine

chenot her apeutdntagaiiib sai&pmﬁ{,si ng adm ni stering an anti cytoki ne anti body
or cytokin antagonist to a patient diagnosed with a hematol ogic

mal i gnancy prior, doasimether objedof e inwgniion tepravideqrmeshodaf tieatinza one
chenot her utj.c t ' r LEd ' . i pyent.Lon to
provi de aafr?gt gge%fw %\r}o%eﬂ#a%&g? ¢ %bﬁ%ggc eag)ﬁ%}gEﬁ%?tg \;g(rﬁ}(:eﬁaﬁgr%ﬁ%h%&ﬁé%ﬁgt ance
of henat ol ogi cmiitbddygemmirisinglaimirtistermgap taitcgiokibe antibody or cytokine antagonist

to said patient.

el

It is another object of the invention to provide a method of treating a B cell

lymphoma patient comprising administering to said patient a therapeutically effective
20  amount of an anti-CD20 antibody simultaneously with or consecutively with in either
order an anti-cytokine antibody.

It is another object of the invention to provide a method of treating a solid
non-hematologic (non-lymphoid) tumor wherein B cells elicit a pro-tumor response
by the administration of an anti-cytokine antibody, e.g. an anti-IL10 antibody and at

25  least one B cell depleting antibody, e.g. an anti-CD20 antibody. '

It is 2 more specific object of the invention to provide a method of treating
solid, non-lymphoid tumor involving the digestive system, especially colorectal
cancer or liver cancer by the administration of an anti-cytokine antibody, preferably an
anti-IL10 antibody and a B cell depleting antibody, particularly a depleting anti-CD20

30  antibody.



29 Cctober 2004 WO 01/74388 PCT/USOL110382 induced by a _therapeutic agent,
conprising adm nistering an anti- cytokine antibody or @%Qﬂ?‘i’bf‘ézg% agoni st
to a patient diagnosed with a henmatol ogic malignancy. It is another object
of the invention to provide a nethod of treating a patient wth a

hemat ol ogiISUMMARWIOE T INVENTIONpsed fol | ow ng chenot herapy, 5
conprising admnistering an anti-cytokine antibody or cytoldne antagoni st
to said patiemtalirst aspeChofdhpprese invention, these is mowded sisadf 38l de a net hod
of treati : i | ' | i ' fractory to
chenot herg fl),ﬁn%%hrr%rl iorl{g \ég%rgnt%F%?gg%&g%&%ﬁ%ioﬁgﬁﬁﬁgmgﬁgngdy or

cyt oki ne aombhiped pedpatatios Hrdimpaltineots. adifinistratican greequenttldminibirsamn, of t he
invention to provide a nethod. of treating a Ipati_en with a hematol ogic

mal | gnancFRARICH 48 2 PaVe SRS PP SIS A REASITHaT AR e FEHRARSB 8Lt | ¢ ant i body,

conpri si n%eﬁﬁﬂ%idﬁicsﬁaﬁﬁ%ﬂﬂt s 3P bdlid ORI AS0BR tiRGCYE1R o & 1¥4sPkhd1e

antagonist to said patient. It is still another object of the invention to
provi de achemotberapfuticragenti ng a 15 patient with a hematol ogi ¢ mal i gnancy who

i fract th i t th tig ..anti , i si
b i ster iny EhoReanoti it sR e RO R bto B0 bartoRY o FREREIIAOR o < g
patient. bt cytekiasahtgsniahs astabRfifoi inihRMERNSH O [yApREAY bsteend f of

treating a B cell |ynphoma patient conprising adm nistering to said

pati ent adelSERRAERR @féaﬁqlvnemrpﬁlﬁtln\ﬁ@ sepgn gfhgdympliorampatient. - CD20  ant i body
si mul t aneous! y | RN I | . | - cyt oki ne
ant i body 1t 3 B4 RGeAE sSRERETHE pbbent Vbl Mt IsdEbviaBl £68 oBfipA LoV
treating shesamtiiatokimnaridody ot ©goldnd magednysiphitiedjrsitaspaet ofdhe peisentB cel | s
elicit a E)r o-tunor response by the adm nistration of an anti-cytokine

ant i body, &GN anti-1L10 antibody and at 25 |east one B cell depleting
antibody, e. 9. pRRuRAE dspbdP@PthePddeROfVentibh, thereds @W‘vﬁieﬁﬁq&' dopfpridfileCt Of the
i nvention to provide a nmethod of treating solid, non-Iynphdi £umor

i nvol vi ng cemponting s tésting sytokmapraipecioadihy tocthk embodialent diaclosed abpvd.i ver

cancer by the adm.nistratiop.of an anti-cytokine antibody, preferably an
anti L 0 antt buugE ek SEegar OB S RecT BOUReS pAoE B By o
depl et i ng tignki-dk¥ine antibody or cytokine antagonist and a component for testing

cytokine profile according to the third aspect of the present invention.

In a fifth aspect of the present invention, there is provided use of an anti-
cytokine antibody or cytokine antagonist for preparation of a medicament for
avolding, decreasing or overcoming the resistance of hematologic malignant cells to a
therapeutic agent.

In a sixth aspect of the present invention, there is provided use of an anti-
cytokine antibody or cytokine antagonist for preparation of a medicament for
avoiding, decreasing or overcoming the resistance of hematologic malignant cells to
apoptosis induced by a therapeutic agent.

In a seventh aspect of the present invention, there is provided use of an anti-
cytokine antibody or fragment thereof or cytokine antagonist for preparation of a
medicament for treating a patient with a hematologic malignancy who has relapsed
following chemotherapy.

In an eighth aspect of the present invention, there is provided use of an anti-
cytokine antibody or fragment thereof or cytokine antagonist for preparation of a
medicament for treating a patient having a hematologic malignancy who is refractory

to chemotherapy.



30 antibody. G 29 October 2004 SUMVARY OF THE INVENTION In a first aspect
of the present invention, there is provided a use of an aftQctokey2e®4 ne

anti body or fragnent thereof or cytokine antagonist for manufacture of a
conbi ned preparation for simnultaneous adm nistration or sequenti al

admi ni strat i onjn knintlagpectrafelic presendinvaitioan) thetois peordded uzg of geadteasi ng or
over comni ng tge resﬂ'ﬁsff ance of hematologic nalignant cells or solid

non- hemat GYO§INE aptibesy ¢ dragmepborgytekanasantagenist £k prapardion sEamedicagent . 1 n one

enbodi mentg,0feq8a: : lia16 Xk Akl | thereof or
cyt oki ne a(r)1t aegonJié gtp Hﬁgﬁg{l}%ﬁt&d alﬁe%dt?lgg%gﬁrln@ﬁ?@? w%ﬁ%ﬁ rggp%aﬁ}%npq%%a pati ent
f ol | owi ng thalgtyewth adterapeuind ardtibodkionfagmetdti le in the serum of the | ynphoma

patient. In a second aspect. .of the present  invention, there is.provided a
it compr | i ng 1 ¢ A0 PPE A ESAarhRP s Pty MSTe  PLORHRSAT QuBMi-at of ¢ he
first aspegfokife ahlifody @ TRient SSMIKIR untdgdnAt TR pihafRiBE oF 2 HedidifmeRt €SENt

I nvention, there is provided a kit conprising a conponent for testing

cyt oki ne perdfdating apatnd with alemateloginudignansy vdiosis Irefeastbrybotherapy witha f our t h
aspect of [ t. invention, there is provided a kit conprising the
anti-cyto%ﬁ%%a%ﬁlﬁ?%twdgr cyt oki ne ant agoni st and a conponent for testing

cytoki ne profi heaseleasdh Apetivfithepretint thvasies theed istphevigddasentfai nvention. In
a fifth. aspect of the present invention, there is provided use of an anti -

cyt oki ne Arsnsytisallyetiegiviamuma af a Bl seplebrg ptbedy ard emansi-ciokingi canent
for avoidir | Vi ], | | C . mat ol ogi ¢

mal i gnant gié%%dg%? o%ragﬁéitlﬂgrc p?(la(u e?aé“?a%glélﬁ‘?f."} aﬁngﬁgt@{ ﬁfldacgof)lg%{l&gf t he present

i nvent i on prapamtien ifer spoivindewt adseinBiration @rtquentylt iiinietrativn, ody cedercyt oki ne
ant agoni st _for .el%g{)ar ation of a medi canent for avoiding, decreasing or
over coni n{° & RaH r%ﬁeﬁ_ SFIIL?EFI&%’&%gi c malignant cells to apoptosis

i nduced by a t ek ap&kh hedB8ithe pleled iBRUEE, Phéds R Bvigédﬁﬁﬁc&ggﬁﬁﬂé
invention, there is provided use of an anti- cytokine antibo or~ f ragnent

t her eof oithedy celkilepdetmstaatibedisandsthe api-eytakiat putibodfy oa cytokine antagonist

according to the eleventh aspect of the present invention.

In a thirteenth aspect of the present invention, there is provided a kit
comprising the chimeric anti-CD20 antibody RITUXAN® (rituximab) and an anti-
cytokine antibody or cytokine antagonist, and further comprising a component for
testing cytokine profile prior to antibody administration.

In a fourteenth aspect of the present invention, there is provided use of an
effective amount of an anti-cytokine antibody or cytokine antagonist and a B cell
depleting antibody which binds to an antigen expressed by B cells for the manufacture
of a combined preparation for treating a tumor having B cell involvement.

In a fifteenth aspect of the present invention, there is provided a kit comprising
the B cell depleting antibody and the anti-cytokine antibody or cytokine antagonist
according to the fourteenth aspect of the present invention.

In a sixteenth aspect of the present invention, there is provided use of an
effective amount of an anti-IL10 antibody and a B cell depleting anti-CD20 antibody
for manufacture of a combined preparation for simultaneous administration or
sequential administration, in any order, to a patient for treating colorectal cancer or
lung cancer having B cell involvement.

In a seventeenth aspect of the present invention, there is provided use of an

anti-JL10 antibody for preparation of a medicament for treating B cell lymphoma.
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medi canment for treating a patient wth a hematol ogi c nmal i gnancy who has
rel apsed followi ng chemotherapy. In an ei ghth aspect of Qt%t{é"t@i"’égg%

i nvention, there is provided use of an anti- cytokine antibody or fragnent

t hereof or cytoki ne antagoni st for preparation of a nedicanent for
treating a patileat eightcent aapdeeafithe peggent inedntignahery isqism\rz]ﬂdsd asfsfamt ory to
chenot her apy. 29. Oct ober 2004 In a ni.nth agpect of the present invention,
there is ﬁéﬂ*‘g%amﬂ’s%y%‘?rlﬁwaéﬁﬂn-&@ﬁ ?W“é%ﬂritﬁéﬁg’éﬂn"HP%ﬁ%ﬁt or cyt oki ne
ant agoni stiyhekorpg epar ation of a nedicament for treating a patient with a

hemat ol ogi ¢ mal i gnancy who has rel apsed following therapy with a
t her apeut i ¢ antli baahetasnthfaspepirefithe present inestion abpeds profidet @sqobmemiti-

i nventi on, ere i.s ovi ded use of, an.anti - oki ne anti body. or fragment

or cyt oki r‘%@ﬁ?@’&gﬁﬁg athS?S?B?%%&FgfiP@ﬁm?ﬁ mﬁl‘?ﬂ@%#&?ﬁ%ﬂ?ﬂﬂ%ﬁ &ating a

pati ent V\/!cbﬂlbﬁleb%[’%kﬁﬂti@ﬁ ifr st itaReACAINMRrhor & sedfdnBibVadnBnishMA W th  a
therapeutic antibody. In an el eventh aspect of thé present invention, there

i s provi dady QEisr.de apatier dordprating Batelljyraphiarea.i ve anount of a B cel |
depleting anti ticzCyt oki nti hady. or f nent or cytokine
ant agoni st for angﬁﬁgg%{}g%gg%fo fghe\égnsgflﬂlgﬁe&g’ﬁle gf%f Pon 14‘%3“%.0{5@ ?Iﬁheogs

adm ni st r aL1 ®ntibods endie Bt defll depltihg sti-CAI20QR B doll RPletiay dai-CDA20 a patient
for treating B cell |ynphoma. |n a twelfth aspect of the present invention,
there is ﬁﬁgl?ﬂddrefa? thepRanugasHsE P57 eRINDInEEPIBPEANoN M sinatliaageuant i body and t he
ant | - ¢y OlgfAfhifHioR 8 ecbn® b@ltiitr-AB AAAAY Shaer, 6 EBLAL A GordiPealilgne! CVENL
aspect of the present ihvention. In a thirteent’h aspect of the”present

i nvent i oncell hamphons. provi ded a kit conprising the chinmeric anti-CD20

anti bod RI TUXAN( r rd tuxi mab) ,and an.anti.- cytoki ne gnti body or cytokine
ant agon?/st, and® #4 %rﬁé" rﬁé‘ﬁlﬁg?%ﬁ)thap%?sﬁ‘ﬁﬁﬁb‘é?ﬁgﬂ?’t IF ‘SRIQ??IP%BS 28ki ne

profile prhQILi®adModanya BUHAINesleliAl hANCD20 AR HbEARRSRERE oPf t he
present invention, there is provided use of an effective amount of an
ant i - cyt okicambaedipipdiation fensimritansounadmioisirstiomensequadtiskbddminigeplicet, i ng

anti body whl GhoALNESa bRiedPrd Heh @R B SRS ISGhaY B cells for the manufacture

In a twenty-second aspect of the present invention, there is provided use of an
anti-IL10 antibody and a B cell depleting antibody for the manufacture of a combined
preparation for simultaneous administration or sequential administration, in any order,
to a patient for treating non-Hodgkin’s lymphoma.

In a twenty-third aspect of the present invention, there is provided use of an
ant1-IL10 antibody and a B cell depleting anti-CD20 antibody for the manufacture of
a combined preparation for simultaneous administration of sequential administration,
in any order, to a patient for treating non-Hodgkin’s lymphoma.

In a twenty-fourth aspect of the present invention, there is provided use of an
anti-IL10 antibody and a B cell depleting anti-CD22 antibody for the manufacture of
a combined preparation for simultaneous administration of sequential administration,
in any order, to a patient for treating non-Hodgkin’s lymphoma.

In a twenty-fifth aspect of the present invention, there is provided use of an
anti-IL10 antibody, a B cell depleting anti-CD20 antibody, and at least one
chemotherapeutic agent for the manufacture of a combined preparation for
simultaneous administration of sequential administration, in any order, to a patient for

treating B cell lymphoma.
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of a conbi ned preparation for treating a tunor having B cell invol venent.
In a fifteenth aspect of the present invention, there is29rQuplred0ed kit
conprising the B cell depleting antibody and the anti-cytokine anti body or
cyt oki ne antagoni st according to the fourteenth aspect of the present
invention. In a sixteenth aspect of the present invention, there is

provi ded use of an effective anount of an anti-LL 10 anti body and a B cel

. depleting anti-CD20 antibody for nmanufacture of a combi ned preparation
for sinultaneous adm nistration or sequential admnistration, in any
order, to a patient for treating colorectal cancer or |ung cancer having B
cell involvenent. In a seventeenth aspect of the present invention, there
is provided use of an anti-I1L10 antibody for preparation of a nedi canent
for treating B cel % h o = 78. 29 t ober 2(%% In an eighteenth aspect
of the present invg% %%%Sag%gfgﬂPgl b Tictely Pradepe ﬂmu%ﬁFWQ?E #tnt i body

for prepar at i epokihe antitedies anirytokine anthgadiits, paticullyHataidiss teIL1byiaphoma. I n a
ni net eent h_aspecf. of the present invention, there is provided use of an
anti - 1L105anP?BB&?“QﬁH- e Fmbﬂégﬁm9éFﬂmE@ﬁF%?Wﬂ@d§ﬁﬁﬂﬁﬁﬁ?eﬂﬁT t he
manuf act ure Ofesonse AP IS EspBhRRAFAbh ngaafiéﬁts Wit htnl RG4S pRAHMALES fdh| On or

sequential admnistration, in any order, to a patient for treating B cel

| ynphoma. | n &s Brehbiowbpmasgnddevkemias hesopid ssehimatologiatvinmns, sudhes breegt provi ded
use of an anti.; 10 ant | cell .deplet i anti,- 0 or B cel
depl eti ng antf?ﬁ%éﬁv 3"%%@%%% @or ? gﬂﬁﬁgﬁ?%%tu1g’§?p5$%%H%?wgﬁ‘preparation

for sinul t aneoslates tadmdthuids bf iadatingpheaiiatdegicmaligrahci@@dichisH celillifphoniad any
order, to

pat i f.or treating B cell Jymphgoma. |n a twenty-first aspect
of the pré?en?n¢ g%ﬁ??ﬂﬁ?“fﬂ@ﬁ@%%gnﬁP@V?H@H“@§ m@ﬂ”kﬁml%ﬂwPﬁF¥§@mﬁﬁtibody
and a B cell Mh%ﬁlﬂn@r&bi&@?ﬁa,amib&ﬁ&mjé&téd&'Beqen%uéfaﬁfstau&%nﬁﬁod.}ee

conbi ned preparation for sinultaneous adm nistration or sequentia
admi ni st r at i oRr antagenigisyvhihisterfere it threactieme cbdain exteldndsn &p prrdaillar, thg nphoma.

In a twenty-sgeong iﬁ%ﬁﬁ Hted 09 Iﬁﬁrfd?f'g o PUSHORR to BREN ndrfS P{vﬁi@h use
of an anti-lElO ant | ogiranﬁ£a gﬂﬁe gﬁ?et?%b aﬁ%?boéyafJ? t he q§%§
manuf act ur e ofniBate spvptosizef B lymphoma cells, such as anti-CD20, anti-CD22, anti-CD40,
15  anti-CD23, anti-CD19, anti-CD37 and others identified infra, and antibodies fo or
antagonists of cytokines which may interfere with apoptosis, €.g., anti-IL.10.

Combined therapeutic regimens including other treatments which would also benefit
from anti-cytokine therapy, i.e., chemotherapy, are also encompassed. Thé methods
will find use in particular for treating patients having hematological malignancies
20  such as B lymphomas or leukemias characterized by cells that have become resistant
o chemotherapeutic agents and therapeutic antibodies.
In another disclosed embodiment there is provided novel methods of treating
solid non-hematologic (non-lymphoid) tumors having B cell involvement (but not of
B cell origin), particularly cancers wherein B cells elicit a pro-tumor response by the
25  administration of an antibody to a cytokine, e.g., IL.10, in conjunction with B cell
' specific antibody therapy, particularly a B cell depleting antibody, and prefeiably
CD20 antibody therapy, optionally in combination with radiotherapy or
* chemotherapy. Examples of such solid tumors may include colorectal cancer, liver cancer,
- breast cancer, lung cancer, prostate cancer, stomach cancer, head and neck cancer,

30  ovarian cancer, testicular cancer, esophageal cancer and others, Suitable
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preparation for sinultaneous adm nistration or sequential_adm nistration,
in any order, to a patient for treating non-Hodgkin's I?ﬁ%‘?ﬁffzp%a
twenty-third aspect of the present invention, there is provided use of an
anti-|1L10 awDiobothgs and a B cel |l depleting anti-CD20 anti lradyushoresszhe

manuf acture of a conbi ned preparation for sinultaneous adm ni stration of
sequential adm nistration, in any order, to a patient for treating

non- Hodgki n's | ynphoma. In a twenty-fourth aspect of the present invention,
there i s proviciedofis@pief aradiscasséd infrh. 1 Dhedirtdnb@siihad B6ingridd pRhdceePlagil Ng
anti-CD22 anti b for th nuf acture of a conbi ned preparation for

si mul t aneous &8fi @T%@‘g?f{%cegé%éﬁt?&@aﬁéﬁgﬁﬂs”flﬂéﬁci‘@mg solichtumpgs Belder , to
a patient for gar€akiangsip@n- Hodgkin's | ynphoma. In a twenty-fifth aspect of
the present invention, there is provided use of an anti-IL10 anti body, a B
cell depleting anti-CD20 anti body, and at | east one chenotherapeutic agent
for the manuf a} [ Al si mul t aneous :
admi ni st ra’?i O%A%m%m %‘l, ri[‘.iuagny order, to a patient for
treating B cell | yiphdfirsasp2&, e brbat indOfibn inchokemdihsdd eRdidiigbodi nent there
Is provid the adm nistration, of ant.i- c;(/)%oki ne anti hodi es _and_ cyt oki ne

ant agoni sts, pPEPEAERE FAvFreaminehydesstancs of hepstolpgic malignagt ¢ells mshpdigs h

chenot her apy d/glos g@p’%ﬁa 2hRUBREH b 1o RIEROHRRerhQnéAgduRasgnf,Ne  response
rate and response duration in patients with hematol ogi'cal nalignancies such

as B cel | | yneepEsngadministariagan sntbeyiekine antihedy-diemakiot enfrgenistiteoy gatiesuch as
breast cancers. i ticular cancer and others. Thus, the
A S B G

present inventi 0ds of treating hematol ogi c malignancies
such as B cel |l | ymiifenpsici fesatadcd udeniabtogymaliiiidyatentB@® dells & pat i ent

havi ng a hemat ol ogi ¢, mal i gnancy such as . B cel] |ynphoma or a | eykem a,
anti bodi es di ﬁ’é‘?f][“’gﬁﬁ?yos“@“gaéﬁofw E]éélﬂ?%&magoceﬁﬁ{w ‘b‘%}cﬂré@re @ft"lﬁ?ﬁsé@‘g‘rfh%tt s

whi ch i nt er f erige Witk il B9esp6ild BRpSHtotEcidrdisN HEHELR KisBE the hathRRIOE R \Pk@En: t he
present invention relates to admnistration of anti'bodies to B Cell markers

which may i nilRyeatien mgppe destrbedfas methpdpifeneiding) desreasing br eysrcamingtsH20,
anti-CD22,1zant L [ s I - . |- t hers
158N b Ad

i dentifi edI [ n%rr é, aESf%‘ﬁ? iﬁg%%}g% % oceggo aﬁ%&%% N @{l é’fﬂg@%&’%ﬁ%ggmm ch may
interfere wit lbeagepimplesof agemys whizh triay indh€e apofiosibi Atd ehtraipppedaiec r €gi Mens
i ncluding ot h%erzgpre%gct; glﬁn%togie%}e%gd\ggyalrg%tsaolnsfge s%%ggg clatIB cells, such as anti-CD19,

anti-CD20, anti—Cl_)ZZ, anti-CD40, and anti-CD28 and other B cell targets identified

infra.

20 Because resistance of B cells is often only apparent after a patient has relapsed
following, or is refractory to, a first treatment with a therapeutic agent, the methods of
the present invention will often encompass treating patients with hematologic
malignancies such as B cell lymphoma or leukemia who have relapsed following, or
are refractory to, chemotherapy or therapy with a therapeutic antibody. However, the

25  anfi-cytokine antibodies and antagonists of the present invention may also be used in
conjunction with other therapies or prior to other therapies in patients newly
diagnosed with lymphoma to decrease the chance of relapse, and increase the length
and duration of the response to therapy.

The methods of the present invention are appropriate to treat a wide variety of

30  hematologic malignancies, especially B cell lymphomas and lenkemias, including but
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fromanti-cytokine therapy, i.e., chenotherapy, are also enconpassed. The
nmethods will find use in particular for treating patientd PrdobsHg004
hemat ol ogi cal malignanci es 20 such as B | ynphonas or | eukem as

characteri agdobwsssel | s t hat have becone resistant to chemRerapautic
agents and therapeutic antibodies. In another disclosed enbodi nent there is
provi ded novel nethods of treating solid non hematol ogic (non | ynphoid)

tunors having B cell involvenent (but not of B cell origin), particularly
cancers wher eip IBniel th Sovf biafé/AolRoull fot-HBBEkiN’S BRIASAa PNHE]) 8mallS _
adm ni stration of an antibody to a cytokine, €.g., IL10,7in conjunction

with B cell Ypadboeytis (8hi NHbdyntenmediafpgradsaiollicelar WHLy intermediete igradepl et i ng
anti body, and b ant | e ' ' i nation
W th rad of nefaye SERZ b e RaBIb RN Ch AR YraaB BB Rhet AuFL SR

I ncl ude col or gcklabmalhnaeclgavet ¢elt NE@Nmdky disdaseddHT. andMabdepsttamig cancer,
prostate canc S ch cancer,. head.and neck cancer, 30 ovari.an cancer,
Pecti cul ar ScatisrnbuBammaRrons Ry kst poic Biripeampus 19150 39801 ope
2004 WO 01/ 74 3@p13eihbtidIetiedis 3 BroneN QAP AHABIR I A CRrofic Bifdfosatbul Nf ra.  These

cancers may conprise precancers, Stage | and Il cancers, and advanced
cancers, e.g. \qukemiagiyaphoblastisienkpmie g@h@ﬁ@l%@m@%@pﬂeﬁa@e
ntro

et ast asi zed. .5 REEALL FRDESCRLATLON e e VENEL ) Bed of ol oSPect

the present in ninc avol di ng, ecreasi ng
over com ng t hekilles ibstagriha tisfse hephtmbkogillofien hignifftrent @binss duedd cidingigg €. g.

B | ynpho and | eukem a.cells t | ea ane. chenot her utic agent,
conprisin Oadﬂ%ﬁ%ﬁ%ﬁaﬁﬂﬁgwo&ﬂ“ﬁj@Pmﬁé}m&% pBwpggrgs and %W?aﬁe ant agoni st
to a patient chesifiddgiaasatieisht finBs GRY hisd ¥eRRORSN 1 doBibined Utipk@fl St ance by
a hematol ogic malignancy patient's B cells is nediated by stimnulation of

t he tunori genieimgsodtheprgsgnigReengpn.pr e cyt oki nes such that the cells fail
to respond to apopggtil, ' .S t he present

i nvention may be dgscr%ggﬁggghﬁgfﬁ%ﬁgﬁg@lé@%@g?ﬂgggﬂﬁg%g S|n§&%r over com ng
t he 15 resistdpmﬂmmdpﬁh@h@ﬁsﬁnmﬂgﬁmbRﬂBmﬁéﬁhgmmmAapﬂgmdgmgmamhﬂﬂﬂﬂJ

cherot her gpeuty ¢ 2g80LS 1y bel NG eXAMRl 65, O AR\ RnlibL SN MRork 0

apopt osi s.

Marginal cell lymphoma among other peripheral B-cell neoplasms, and separates
some classifications into grades based on cytology, i.e., small cell, mixed small and
large, large cell. Tt will be understood that all such classified lymphomas may benefit
from the combined therapies of the present invention.

20 The U.S. National Cancer Institute (NCI) has in turn divided some of the
REAL classes into more clinically useful “indolent” or “aggressive” lymphoma
designations. Indolent lymphomas include follicular cell lymphomas, separated into
cytology “grades,” diffuse small lymphocytic lymphoma/ chronic lymphocytic
leukemia (CLL), Iymphoplasmacytoid/ Waldenstrom’s Macroglobulinemia, Marginal

25  zone lymphoma and Hairy cell leukemia. Aggressive lymphomas inclﬁde diffuse
mixed and large cell lymphoma, Burkitt’s lymphoma/ diffuse small non-cleaved cell
lymphoma, Lymphoblastic lymphoma, Mantle cell lymphoma and ATDS-related
Iymphoma. All that is required is that the extent or duration of response to therapy be
extended as a result of administration of said anfi-cytokine antibody or antagonist.

30 But the methods are most preferably used to treat patients having non-Hodgkin’s
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t herapeutic antibodies directed to targets on the surface of B cells, such
as anti-CD19, anti-CD20, anti-CD22, anti-CD40, and anti 22f¥okeid08t her B
cell targets identified infra. 20 Because resistance of B cells is often
only appar ewm0onf#3g8® a patient has rel apsed fol |l owi ng, or #cI/usef/roaszt ory to,
a first treatnent with a therapeutic agent, the nethods of the present

i nvention will often enconpass treating patients with hematol ogic

mal i gnanci es such as B cell |ynmphoma or | eukem a who have rel apsed

follow ng, ort mlaQNERLY HoKeYe the preSéif HREMBARYe RfprishRlp®indvaith a
t herapeutic anti body. However, the 25 anti-cyt o%fpneﬂgr?taf?bodi es and

ant agoni st s ofdminsstghesefantiqyiakineiapibodisy apd atagsaistidesie pymergissapifertt i on with
ot her ther api %ﬁcgghe@’ffegtroftc o%fn%find%ﬁ?xﬂi}%ﬁfdeﬂiﬁ&ttﬂ BB vapﬂ' agnosed

wi th | ynphoma to decrease ance o apse, and 1 ncrease tthe length
and dur ati on emotpdiffesmbpatienatstiod difiereaiplypes P &ymphbines) andfhe effect pf esient

I nvention are ropriate to tr a Wde riety of. hemat ol ogi ¢
mal i gnanci 8s, °§‘§%‘88%D%ﬁ rel‘:%lsgagf? ﬁf@m@ﬂﬁiﬁﬁaﬂw@m&ﬂﬁﬁu udi ng but 8 29
Cct ober 2004 \rbbthef4stRific altGlinWHidtherapafié ap&its, itligip@ektddahdt @ levels of the

grade/fol licular non- Hod.gki_n'_s_kalrrpho_rra &)NHL ,..small |ynmphocyti (SL) NHL,
i nt er nedi at e §FSEERVe FEPkipeyip Andivigial patiepts e befory thepatisgisfaFause NBL , hi gh

rade i mmuno : ol hobl asti ¢ NHL, high rade smal |
9 Qhﬁ&héﬁé&&@hlaﬁg cgt_tahgé ffdfaply P gh g

non-cl eaved cel | | sease L and Waldenstroms 5
Macr ogl obul i nem a, Ichscwomdaspentkoeipyéntioh proviles amethod béireasinl egEnous | eukeni a,

acute |ynphoblastjc.leukem.a, .chronic. | acvtic | eukem chronjc

ol ogenadl " BefRletis S S B el RRUAS Fsb s eGPl i st o
nonocyti c Ieuléﬂﬂbﬁnetaﬂﬁﬁd)@gﬁﬁﬁﬁﬁgﬂxeu&ﬁﬂm&aﬁc&iﬁaaﬁﬁ%ﬁh@ﬁﬂﬂﬂo&#@&em a. It
shoul d be clear .to those of _skill in the art that these lﬁ\x{ omas w | |

of ten have di AréTelfanibodys anfan angbedydna Prig!l 1oedymseiermblyon g fication,
G er ont  namen ody AT ATUHIARR By T (A DAER M s of
t he present i nfeniibodies tordheribheslldmrgess identifenddnfra. cAlas, $hif agpacti fothes ystudes
2 0F05CS 3 EHRBRnMI: o T AR BBy, c21 00 the Fovised
A variety of chemotherapeutic agents have been applied to the treatment of
different types of cancers, and the methods of the present invention will avoid,
decrease or overcome the resistance of malignant, e.g. lymphoma, cells to at least one,
but possibly several, of these chermotherapeutic agents. In particular, chemotherapies
20 which may benefit by supplemental anti-cytokine therapy include but are not limited
to CHOP, ICE, Mitozantrone, Cytarabine, DVP, ATRA, Idarubicin, hoelzer
chemotherapy regime, La La chemotherapy regime, ABVD, CEOP, 2-CdA, FLAG &
IDA with or without subsequent G-CSF ireatment), VAD, M & P, C-Weekly, ABCM,
MOPP, DHAP, methotrexate, doxorubicin, daunorubicin, tamoxifen, toremifene, and
25  cisplatin. Other chemotherapeutic agents are identified infra in the section relating to
preferred embodiments.
There are likely to be a variety of cytokines which play a detrimental,
stimulatory role in hematologic or non-hematologic malignancies including leukenic
and Iymphoma diseases, either alone or in cooperation with other cytokines. Thus,

30  depending on the patient and the disease, more than one anti-cytokine antibody or
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15 Cassification. This classification systemrecognizes Mantle cell

| ynphona and Marginal cell |ynphona anong ot her peri pher &° @stelgri2004

neopl asns, and separates sone classifications into grades based on

cytol ogy, iweoyseaall cell, mxed small and |arge, |argeayalsor/iossz will be
understood that all such classified | ynphomas may benefit fromthe

conbi ned therapies of the present invention. 20 The U. S. National Cancer
Institute (NCI) has in turn divided sonme of the REAL classes into nore
clinically useftagodistmehylbendflt apariitaigqratisstiay @ SupplenpdneiltheraesThosat i ons.

| ndol ent | ho foll t ed t
cytol ogy " or adeeRetipeis it afhapt SR indE o BT SR ot | ynphocyt i ¢
| eukemi a (CLL)appro 3ﬂﬁ95ﬁ&hﬁ&'ﬁ?§i‘déﬂﬂﬁ@&mﬂéﬁh@ﬁ%&féﬁé&‘en?od@ﬁén%lf%p%ﬂ nem a,

Mar gi nal 25 zone mphoma and Hairy cell |eukem a. Aggressive |ynphomas

i ncl ude di ffué@dgﬁpﬁéﬂnahﬂﬂﬂal’ ﬁxe@eef@@dlanwm@mmeamn ltcomptiserasHd ) di f f use
smal | non- clsea\{_ﬁé;iaéﬁ,e | ynphoma, Lynphobl astic | ynphona, Mantle cell

| ynphoma and Al DS-related |ynphona. Al that is required is that the
extent or dur at i onTbéreaespuaaenti-6L I0hmtibpiieshehiclext &ndadindhe at areiandytbeof

adm ni stration_o t oki eantlb a 30, But the
net hods are nﬁg?J%F@FQ}’ﬁ’Bfeﬁ 06%8@8“ f‘fvgﬁqonpoﬂ eﬁ?tgm%g%gl ﬁgdqﬁﬁb‘&ﬁ?n s -
29 Cctober 2004 aM@nakhd 4383dy Eﬁ@hug@lmosﬁ%tﬂey BRI a0 dy) alplwcmn@ i{ he

present inventors have surprisi gﬁ%/? found that admnistration of
{

ant i - cyt oki ne dasribebia &8, Ratent Ha &%t@%ﬁkl%?%?wwlﬁ%dﬂém@éﬂﬂ Si nce
the effectjgof ’l%l’%{ltR) K dGSinn, 304, RE1bSE 3ﬁ'ocf6§3aldﬂﬁ’boﬂﬁ$§€4m@ﬁ09ﬁbﬁeﬁ}5 nmay

vary anong different patient's an erent t honas,” and t he
ef fect of var ilbwsarsl ajew Fhh8pecdic @ﬁdﬂh@&dﬂ}a m;re)knfe Sn&ymhﬁﬂﬁog@‘abm may

vary with diffgr herapeuti c and i not euti.c s, It is
suggest ed thatB%tIE %%§8ﬁ@%¥e§ﬂ§0%‘§°§8&°ﬁ%ﬂw&k%@”mﬂ Pfﬂrfﬁ "8 A
patients be taas@Ey29msi048, NHe 1PBI00E MiBagdhits A hlk thE ARG Fbiteid/Which CYt OKi ne
therapy. In a second aspect, the invention @;@OVI des a nethod of treating

sol i d, non 10 °A@REE &raeﬁeemf blﬁﬁlf‘é’ ariEsinlagk berpiditepiagivatedhprestrioriiles ponse
te t t t f
(pronot ety Lo ?@loﬁﬂﬂingr oﬂﬁl@%ﬁxﬂ?ﬂgﬁﬁﬁ%ﬂ%&%@l o SaRd Mt érh{ ation o

a anti-cytokine anti body, e. Q. ant | and an anti body to
a B cel | tar gettibady ehianidibé gndamtoadms erChAPassing antibody fragments as well as whole

antibodies, i.e., Fab, Fab, and Fv fragments. Antibodies may be isolated by

immunizing another animal with human IL-10, but then may be humanized using
method known in the art to decrease their immunogenicity once they are administered
20 to a human patient.

The appropriate dosage of anti-cytokine antibody will depend on the cytokine
targeted, the results of preliminary serum profiles in individual patients, the type of
lymphoma being treated and the stage of disease. For anti-IL10 antibodies in the
treatment of newly diagnosed low-grade non-Hodgkin’s lymphoma, the preferred

25  dosage may range from .001 mg to 100 mg/kg, preferably from about 0.1 to 100
mg/kg, and most typically about 0.4 to 20 mg/kg body weight, depending on whether
the antibody is administered concurrently with or prior to another therapeutic agent.
Preferably, the anti-cytokine antibody is administered concurrent or prior to a

chemotherapeutic agent or other therapy, typically from about one hour prior, to about
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anti body having B cell depleting activity. However, the invention includes
the usage of antibodies to other B cell targets identifi2ddstolerg004 so,
this aspect further includes 15 the additional use of chenotherapy and/or
radi ot her apyoor#sgsr i ety of chenot herapeuti c agents have resmseppbized to t he
treatment of different types of cancers, and the nethods of the present

i nvention will avoid, decrease or overcone the resistance of malignant,
e.g. lynmphoma, cells to at | east one, but possibly several, of these.
chenot her apeutdne ng@iprir, prdferdlstly it die to SHVETBAYR OFiaploaimaRstelibebf My benefit
by suppl enent ab anti-cytokine therapy include but are not limted to CHOP,
| CE, M t ozant r°SfBotherepautic angthis 2248 ~ ATRA, | darubicin, hoel zer

chenot her apy r egi : |- OB s §d80scfLAG &
DA vi th ofwi ¢ hout SR s AR Ag ARt I BOKEo RS R e
ABCM  MOPP, Dmtimds ikiiciceassiag to, the dresent inyeution, comyprises mtileast one anti-cyiakinef en,
torem fenes angd.. ' tin . Qher.chenot her.apeutic agenis..are identified
infra in the @%@?8&*%@%’%"?’!“%&’ %maﬁpg e@&%’eﬁﬁ%ﬁ?{irﬁﬂeﬁ&e % are |ikel y
to be a vari etphamfaceyicallyi septabldtatiier phdoneerdaitlyiiiedtédinto a Siphathat ory rol e

i n hemat ol ogi ¢ _Qr ,non- hemat ol ogi ¢ mal i gnanci es inc] udi ng | eukem c and

| ynphoma di se®8E@t 1 qapes whoredhesegim phe bawpepapstisat praferaiintssted Jaroki nes.

Thus, 30 depengioRic BRlidriBAbl ARMnidRHoS Hsafl S8 RlidFohEnd %Pf:ﬁ%@ggseti-c
ytokine antibody or -10 29 Cctober 2004 WO 01/74388 PCT/USO /1

ant agoni st mayhdfahany alsqonsdtemptivelyseonpaisé wagentssand meatgsialsdeiesting theher apy.
Those cyt;gki o . .imted to IL2 [1L6, 1L10 and

TNF- al pha.lgcx E@?ude%%ﬁﬁg%P?g%nggg%t%lgéeﬁé%mg 3‘9?” &Rt fred infra in the
preferred enmbodi meAls.enbunipased in fHe gedsém isrehtyotike cambihdieth@ragdnet frthods
anti - cyt oki ne eatment wl| conprise anti-1L 5 therapy. There are
several anti - I°§r5at‘éi'ﬁnﬁf“ﬁﬁt\é\1°§’§Wﬂi’gﬁcﬁéﬁ%ﬁﬁmcﬁgywmwd% 4§ be used
for the purpoesspMing eniRkREEMo 4 PAUERLHAR heﬁaﬁio@gzm@ah&atﬁeégéuﬁzaﬁ,

describes a rat anti-human antibody designated 19F1. " Another anti-['L10
anti body, al pis&estiveemopn of g Ereappgicchniibody sSnulfaneensty with orso8®Futvel willnt i - | L10

Vonoot onalt “ant B SeogaliEokdtehitibuf) TherBEFMHinofhs S cenmet 39LBL O

which bind to receptors on the surface of hematologic malignant cells, e.g.,

tumorigenic B cells, and mediate their destruction or depletion when they bind, i.e.,
anti-CD20, anti-CD19, anti-CD22, anti-CD21, anti-CD23, anti-CD37, and other B
cell targets identified infra. While the anti-cytokine agents of the present invention

20. will have some beneficial effect alone in that they block cytokine-mediated
proliferation of tumorigenic B cells, the combined administration of the therapeutic
antibodies with the anti-cytokine agents will have a synergistic effect in that the
duration and/or extent of response will be better than the additive effect of both types
of therapies applied independently.

25 While not wishing to be held to the following theory, the preseﬁt inventors
believe that the synergistic effects seen by co-administering the anti-cytokine agents
of the present invention are related to the inhibition of the targeted cytokine which
may usually have the effect to inhibit apoptosis. Accordingly, when the anti-cytokine
agents of the present invention are combined with an agent which acts by inducing

30 apoptosis, e.g., anti-CD20, anti-CD22, anti~-CD19, anti-CD21, anti-CD?23, or anti-
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IL-6, and a New Th2-Specific Cytokine (IL, 10), Cytokine _Synthesis

I nhibitory Factor, By Using A Solid Phase Radi oi munoad< r%?herag%y, " The
Journal of |nmmnol ogy, 145(9):2938-2945, Nov. 1, 1990. Antagoni sts may

t ake the fowowofasgr ot ei ns which conpete for receptor bi pdirnge/®s3sg., which
| ack the ability to activate the receptor while 15 bl ocking IL-10 binding,
or |1L-10 binding nol ecul es, such as anti bodies. The term antibody shoul d
be understood as enconpassi ng anti body fragnments as well as whole

anti bodi es, i .GD40 dnfibodidspine cafibinéd/adnfimgie@ioh Show¥ i syRGEReRERYwdltbeysfd at ed by
| mmuni zi ng anot her_anipal with human |L-10, but then maybe humani zed usi ng
met hod known ithf adgitivg etfect of ¢fiber agsaialan&ei r i nmunogenicity once they are
adm nistered 20t ' . ; T

N1 -Gyt oki ne anti Bor ey 1> BitddEhot pRiRABANBPLL AL SRR Albpdics [\, ¢
of preli m narynd extegonptsaff itiegsesent invedtion tiwambized thermpiss withetiey peiboflies | ynphona

bei ng treated apnd the.stage of disease. For..anti-1110 antjbodies in the
Creatment of OIS FROTCH oS S Pae CH IR B KAt R T
preferred 25 daficlgeldinyitibaigddikiamthddsmitol of thRdr caJis kg bindingfietrB y from
about 0.1 to 1012 %gé kg, eﬁnd_ nost_typically about 0.4 tq 20 ng/ kg body

wei ght, dependf et 'E‘frmgtaﬂithj%lﬁl??f’dgﬂ jtigng §uchantibedies| acy Hrrently,
with or prior &%ﬁ@%&ﬁggattéa% ARG InGy AUSEY used Brc%ﬁﬁﬁﬁmnmﬁftﬂsaﬁm | - cytokine

antibody is adm nistered concurrent or prior to a chenotherapeutic agent or
ot her t her apy cyioline egdntsyof thequesetdnnentiors Breferredraiivlabeled atibodies are those 29

Oct ober 2QQ4 [ 74388 P /,10382. ane nt.n pr.i.o eferably within
one to se\(/ign ng%%&llélc}%np%'[ i s RS 1*?9‘3 Teig g%ﬁﬂ%‘?é‘iﬁ‘eﬁﬁﬁ%ﬁﬁ ot her
agent. Al so i ZekelhaDEQ PhitmagudsanCorponMac)] whickisenlhti- €D20mnfssy! i shi ng
the disclosed nethods, A kit according to the present invention conprises
at |east one SAEPZAERNe 5 anti body or antagoni st which maybe readily

admi xed or resusperiechniiindd tRerRRALEREMHE G PreRRGRRNBBA faf Al and
conveniently injected into a Ig}/:;tnl)ggtm Eat ient. In cases ere the serum of
&

a | ynphoma patcPrpxise; admipigitadipn chenatherapgniokageet orpegihen, edepr i or to
adm ni stratio f | j - i t 1 body, S the kit may
al so or aﬁ?er E‘é |c§g@9€18%€%{rnflgé&?§é‘§§n(?fgmgl %ﬁ%ﬁé?ﬁgﬁgﬂﬁg%ﬂ%gg?’i ng the
Cytarabine, DVP, ATRA, Idarubicin, hoelzer chemotherapy regime, Lala
chemotherapy regime, ABVD, CEOP, 2-CdA, FLAG & IDA with or without

subsequent G-CSF treatment), VAD, M & P, C-Weekly, ABCM, MOPP, DHAP,

doxorubicin, cisplatin, daunorubicin, tamoxifen, toremifene, and methotrexate as well
20  as the additional chemotherapeutic agents identified infra. A preferred
chemotherapeutic regimen for the treatment of non-Hodgkin’s lymphoma patients is
CHOP. The anti-cytokine antibody or antagonist is preferably administered prior to
the B cell target antibody, e.g., anti-CD20, CD22, CD19 or CD40, and/or
chemotherapy, such that proliferation of B lymphoma cells as a result of the targeted
25  cytokine is quelled prior to administration of the B cell therapeutic. As described
above, the target cytokine may be IL.2, IL6, IL.10 or TNF-alpha among others,
depending on the patient’s cytokine profile prior to treatment, but preferably the
targeted cytokine is I1.10.
As mentioned above, therapeutic antibodies of the present invention may be

30  any antibody which targets a molecule expressed on the surface of B cells:, particularly
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10 rel ative anbunts of various cytokines in the patient's serum Al so
enconpassed in the present invention are conbi ned therap@%tqcéoh?é?ﬂ%s of
treati ng hematol ogi ¢ nmalignancies such as B cell |ynphoma and | eukenm as
conpri si ng wdni/missst ering to a patient with a hematol ogi cropiuk@nasay a

t herapeutically effective amount of a therapeutic antibody sinultaneously
with or consecutively with 15 in either order an anti-cytokine anti body.
Therapeutic anti bodies are defined as those which bind to receptors on the
surface of hersat pivargh B cEIPddpBRaE hetlw Y. A lis@nglbf suitabld BBl @8isGs Betfels, and
medi ate their _dest‘?%ct I on dgr d‘?apltg?%on v\/ne%0 t hey bi nd,ﬁi%@e. , anti-CD20,
anti-CD19, ant®f&D22, anti-CD21, anti-CD23, anti-CD37, and other B cell

targets identifiedg, | . ' ki sent
ovanton 50w I 1 pebbrifhe ol faubitend Bl 67 SRLD BeABRT Ctthrabebindio o

Cét oki ne- medi atn’él?bdy,}r:]mgal ﬁﬁa:ﬁm&tb@x_napbe admyiﬁsﬂgg:drat a;c_lcﬁﬁgaa‘zhg'ng frive Qidmsbmﬁd :
adm ni strat.io e therapeuti.c nt i S th,the anti - oki ne agents
mill Mhave 8 o el gkt otk ABEb i At 2 RS Rkt s AR B, "ot
response wil | abeutheiot2md/nsr Hobe weilti. tHrretief dosspls Rhy Bolotvet MRBEmbinel

t herapi es appljed i ndependently. 25 Wiile not wshing to be held to the

fol 1 owi ng t hedhsyapentitregimengwhich inglude aptsoytolans aggris.thgeause the projifaatiiiest i ¢

ef fects seen AT i ‘i;ﬁﬁu =LY | esent

i nvention ar etﬁ%teeﬁga;lggﬁll%}h ﬁmg{aidfal%l It |egﬁ&d8?&té1%5%’§$%@i?§g6%§/rg£?éﬁg§d Ich may
usual |y have tirechefehenti-cyioking Hiebipy, aap dptrasiie levilsoafipdienidting cydokine irhthe
anti-cyt o?ione ﬁ%ﬁnts of the present invention are conbined with an agent
whi ch act bypl‘e1 8??&“’30 apoptosis, e.g., anti-CD20, anti-CD22, anti-CD19,
anti-CD21, anti - CDZBe comibifédtherapies of thePitseidfiveaiOiftary\els0 WuihBRISr treating a

PCT/ US01110382 . CD40 anti bodi es, the conbined adm nistration shows a
synergetic ef 8% 2pgs of hyaphomas, nglpdingbnt pptdanigsdde low gadediollicaler B@fent  al one.
Never -t he- | es§1odbkh %@@;ﬁm? ﬁlau@ﬁnﬁﬂa@ydés(&m}ﬁ,hﬁnaﬁfegﬁn%%de ne

anti bodi es and antag of the present” Invention In c i'ned therapies
wi th ot her antflbodiréSHL Sntermedivds grpda diffese 8 thighvghaisemefihotdastiy NHL, not

facilitat Vi a.apopt,0si.s, , For.d.nst.ance,. radi ol abel ibodjes.facilitate

the! testr d8: | GlsORRR iRbiop s D B ERne M B aREy e et BihG Bisk B

delivering a hNhaid Waklenstbm! sidh@bglobulinGucladi¢ Rokbcgts leditenit labutas
myelogenous leukemia, acute lymphoblastic leukemia, chronic lymphocytic leukemia,

chronic myelogenous lenkemia, lymphoblastic leukemia, lymphocytic leukemia,
monocytic leukemia, myelogenous leukemia, and promyelocytic leukemia. Preferred
20  targeted diseases are non-Hodgkin’s lymphoma (NHL), and particularly low-grade,
follicular NHI.. Again, it may be helpful for the serum of the lymphoma patient to be
tested for cytokine profiles prior to administration of the anti-cytokine antibody or
antagonist.
As already discussed, the combination therapies provided herein, particularly
25  the combined usage of an anti-cytokine antibody, e.g. anti-IL10 and an .anﬁ-B cell
target antibody, e.g. anti~CD20, are also useful for treating solid, non-hematologic
(non-lymphoid) cancers, including by way of example, colorectal cancer, liver cancer,
and other digestive cancers, breast cancer, esophageal cancer, head and neck cancer,
lung cancer, ovarian cancer, prostate cancer and testicular cancer. These cancers my

30 bein early, intermediate or advanced stages, e.g. metastasis.
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anti bodi es conjugated to toxins, may al so be used in conjunction with the
anti- cytokine agents of the present invention. Pref err éd Vdehs2aBt ed
anti bodi es are those 10 labeled with yttrium[90] (94Y). A particularly
preferred rwdiogtase! ed anti body is Zevelin (I DEC Phar nagewiviséiadoss:
Corporation), which is an anti- CD20 anti body conjugated to 90Y. The

conbi ned therapeutic nethods of the present invention may further conprise
adm nistration of at |east one chenot herapeutic agent or reginmen, where 15
such chenot herapy TREhESEnvANiWANo ShcopasiR 18is firt#iinidtblng thdRpamicr one,

Cyt arabi ne, DVP, ATRA, [Ildarubicin, hoelzer chenotherapy regine, La La
chenot her apy reghode and\byenti-cropne antibady orppag st a¢copding tokhedisalgpsehout
subsequent G e - \\& . P P,

doxor ubi ci n, éﬁsﬁfoﬁtdg't ?ﬁ%ﬁgé%%?\{@?g}o% %?&’I%ea exoﬁﬁe#pe@%%bé\@;agﬁng%

met hot r exat e disanwak bntROytelené dpenta ddistohayradso colnprisetrbageatp and matedge fr s

identified_infra. A preferred . chenotherapeutjc.regi nen for. the treatnent
of non- Hodgki fesBing ‘?H"%EtPFBM"é Sbefl%wft tﬁ%@ﬂ&ﬁ%ﬂ?éﬁw A e body or
ant agoni st i s cploRfS bMotly aiftpbaiker ed prior to the B cell target antibody,

e.g., anti-CD20 , CD22, CD19 or_ CD40, and/or chenotherapy, such that
proliferation of BAppaishdhaingeltion fgthepemplaages thedreaiptest efsphd men-lynarhoid/t oki ne

is quelled pri e ' .t | Gy cri bed
above, the taru(’g}{elct)rgg%:ﬁ%kl ne &négh%g%%ulcﬁﬁfE%oﬁ’g%@g#%ﬁgoaﬁgg Ot hers,
dependi ng on tahéda Bakil epicific antibaly] prefepablyf anl aatigrdy hevit@substesiabBriell but
preferably the targeted cytokine is IL10, As nentioned above, therapeutic
ant i bodi ed%f¥ W@%@EWSW%WyR@@S%néWﬂ%WWWWE‘HJOF%r gets a
mol ecul e expr %g%ﬁéhﬂg%a{ré‘ﬁ cSVEbEIGEmaT. Bnd ® thSay AT B LR kY somkRowd Cct ober
2004 WO 011743: PCT/ US01/ 10382 one having ‘B cell depleting activity. A
listing of suilnvplied tBpromoting eryeintsming thefwmorngéniaistaty prid may inDegethdi ng on t he
patient and e . ' e I = Malel j hody,
eg o Rt e b it BRAS Sk lhiidh bl B BShe PR o RABACTY
about 5 100 ng¥lkinconporatediyetiereatd herdin, ovhichiidetiti fieslBioarySttl Ingl/ak the Appticamst

referably _from . . . . o s
P yIS describes the treatment of solid, non-lymphoid tumor using antibodies that target B

cells, including Rituxan®. It was reported therein that this treatment resulted in
pronounced anti-tumor responses, even in patients with advanced colorectal cancer,
lung cancer and liver cancer.
By contrast, the present invention provides an improved combination therapy,
20  wherein solid, non-lymphoid tumors are treated by use of an anti-cytokine antibody,
such as anti-JL10 and a B cell depleting antibody, such as an anti~-CD20 antibody.
This combination. regimen should afford an enhanced method of treating solid
tumors, particularly those wherein B cells are involved, but are not themselves the
cancerous cells. In this regimen, the cytokine antagonist, e.g., anti-cytokine antibody
25  and the B cell depleting antibody, e.g., Rituxan® will be administered separately or
together and in either order.
Additionally, this regimen may include the use of radiotherapy, e.g., external
beam irradiafion, total body irradiation, radioimmunotherapy or chemotherapy.

Suitable chemotherapies are identified infra. The radioimmunotherapy may comprise
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about.4 to 20 ngy/ kg of body weight. Effective dosages may. b Iom?® I n
conbi ned therapeutic reginens which include anti- cytoki 04 hecause
the proliferative potential of B |ynphoma cells will be reduced. Again,
effective dwoew74s88 | depend on the chosen anti-cytoki ne pcthmosgysz and t he
relative | evels of potentiating cytokine in the 10 patient's serum The
conbi ned therapies of the present invention are also suitable for treating
a wde range of |ynphonmas, including but not limted to | ow

grade/ f ol | i cultratmitanwitiie sgidlibeted|auilagmat btk 3 tar dg%fradp}eséaarﬁymhac (SL) NB
L, internmediate grade/ follicular NHL, internedi ate grade di ffuse NHL,

hi gh grade i ¥HPfobl asti ¢ NHL, 15 hlgh grade | ynphobl astic NHL, high grade
smal | non-cleaved ggbicaiyine ot %ﬁﬂéﬁwhwe afaﬂﬁ!myeéﬂe@%a&taammen

Macr ogl obul i nem a, Chronic Ieukocytlc ema, acute el ogenous

| eukeni a, acutderleimgrintbodys th ig antécipated that ﬂuhccmmhmamhﬁmﬂpgwﬂ besiigbledon a,

chronic nyel o astle
| eukem a, %mg%g%gsang’%&kcﬁ %rhav%%g?ogelﬁgo gerﬁleéluk%'ﬂ‘%gic eﬁ?ﬁﬁi%%oﬁﬁlﬁ ocytic
| eukem a. Pr eftenere Hai(beenidgat fxd Iﬁd:\&ﬁﬁﬁiei)nahﬁteﬂﬁﬂh)}'@ﬁ@bld’is Solbryerminandr.( NEI L) ,
and particularly | rade,. follicul NHL. Again, it nmay be hel pful for
the serum of the | g‘hﬁb‘%ﬁ‘&'oﬁ’ﬂ e B 631]3‘191’ 0%6%“‘1(99'{054@1%"@ B¢ofiles prior
t o adm ni st r atiRmidére | r eady
di scussed, the conbln%??%ﬁm%ﬁé?%%ﬁ%%ngpgg%gggﬂﬁgg%?gaa%ggg?%ﬁ%%gﬁéw§25 the
conbi ned usagti,WlB]be anemmom’@lwdge@mat tho thmor eite €.g., by inttaNer@usimjection aint i -
cell targgt -CD20 , are also useful for treating
solid, no%%he%at i(l)]l%gg’|¥u(§1‘r‘l%(t%thr‘le rrph0| d) cancers, including by way of
exarrpl e, col or ect aThizabmbdinatidr négiinen aelt ylts 8 Pesi @ Ot shtir}agd dfitke AHdcer s,
breast cancer sopha cer,. head and neck cancer,, |ung cancer,
ovari an cancermm‘brrgg‘eg?‘@g@éﬁ‘g@?ﬁ“%ﬂ@ést|cuI ar cancer. These cancers my 30
be in early, internedi ate or advanced stages, e.g. netastasis. -14 29
Oct ober 2004 WO 01/74388 PCT/USOl/10382 The present |nvent|on al so
enconpasses kiRELAMED BESCGRIPATONOF HTHE PR L“LL;i BODIHAHE und the anti -
cyt oki ne qgtl body ﬂ{] ot 8 e?&es%qlﬁgﬂgfggrr% er}'lgo %slﬁﬁl f?lds Kits
may conpri'se nore than one type 0 % apeutic a y and’

invention, the following definitions are provided.

| Definitions

“Cytokine antagonist” is a compound that inhibits or blocks the expression
and/or activity of a cytokine, e.g. an interleukin or interferon or another cytokine.

20 A "B cell surface marker" or “B cell target” or “B cell antigen” herein is an
antigen expressed on the surface of a B cell which can be targeted with an antagonist
which binds thereto. Exemplary B cell surface markers include the CD10, CD19,
CD20, CD21, CD22, CD23, CD24, CD37, CD53, CD72, CD73, CD74, CDW75,
CDw76, CD77, CDW78, CD79a, CD79b, CD80, CD81, CD82, CD83, CDw84, CD85

25  and CD86 leukocyte surface markers: The B cell surface marker of parﬁcular interest
is preferentially expressed on B cells compared to other non-B cell tissues of a
mammal and may be expressed on both precursor B cells and maiure B cells. In one
embodiment, the marker is one, like CD20 or CD19, which is found on B cells
throughout differentiation of the lineage from the stem cell stage up to a point just

30  prior to terminal differentiation info plasma cells. The preferred B cell surface
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than one anti-cytokine agent. Kits may al so conpri se reagents and
materials for 5 testing cytokine profile prior to adnini @grcéf’(t‘i’l??ﬁzg@4the

t herapeutic anti body and anti- cytokin e antibody or antagonist. As noted,

t he i nvent iwo oitusgder enbraces the treatnent of solid, neathgmphsyzd tunors
by the adm nistration of an anti-c ytokine antibody, e.g., an anti- 1L10
anti body, and a B cell specific antibody, preferably an anti body having
substantial B cell 10 depleting activity such as RITUXAN(r). It ahs been

reported that $0KRs BakihGrd DY sa @pwarently have B cel |l invol venent. That
is to say that the B cells are somehow involved in pronoting or

mai nt ai ni ng t he t urkbe Gl @ntigangs 2- ZhkDaagn-shpestiatadipbosphoptytem fovnd gre

def ense syste ?&?ﬂ? . oW Al ,

i ncor por at ed b@)l/ re ékrs(gefr%‘%eé?%ga&ei?gé0\/{#\1&(%&98ﬁ%ﬁ’?ﬁéﬁe}gg%ﬁ%%%ﬁa:&%ﬁ&as t he

Appl i cant 15 dd3ris bggesstrbduring asiyepre-Bodell slovel abmentmd rpmgtihoudil plasmsa celsi ng

ant i bodi es .t hat .t arget ells, includin i tuxan(r) . |t was_reported

therein that t ?eqhgﬁ%m%WW%bQ no%&aﬁ(?éévehﬁﬁmai‘%PBFégponses,

even in pati emther'ainBs f8'(D20 88 ihe KtPAiRe itiudeABARhphock e HEEHEAMICRFig@N dnd | VEr

cancer. By contrast, the cgre_sent i nvention %ow des” an |rrprove% conbi nati on
oy

therapy, 20 WRB3®: KheePRejantigemisidpseshed w Glulnst &, BNAS (VS4B 7681989, of an
anti- cytokin ihod " ) b= .cel. | et |

anti body, s adebRR ne "EHED Alediblen b A Dol 6Bl MUCELE | 1 o
af ford an enhaydediD2Ih0OD190r 1 Yeaatibaly (Kikéldt alt Lewbersia Resdotéicli] #2:11¥19 hose

wherein B el l s e, in e ut. ar.e no hensel t he, cancerous cells.
In this re‘@i néfﬁﬁﬁ)h%lk?@%’r g}?ﬁﬁr’f?‘ﬁ’&&ﬁi" ‘i‘%%ﬁ@‘{”éﬁ%@%‘&ﬂﬂﬂ&? 5P body 25
and the B cel |fditepk slehn@angt Bo@Ys podt Just pridiitd texaiel difWehtatibe inddipldhst er ed
separately or together and in either order. Additionally, this regimen may

i ncl ude t he useloPinding ofiapaptagapist to @D 19 may spysg interpalization ofald GRi18n, t ot al
body i rradi at iaﬁﬁ%cn. radi oi munot herapy or chenot herapy. Suitable

chenot herapies are identified infra. The radi oi mmunot herapy may conprise
-15 29 Cctober 2004 hemgtblopt388ignBACY! WShd¢slDg 8Rlipnamay ssoriated with eells in

radi of abeligd 1t ROl e e s EPARER SRk U0
including but not limited to low grade/follicular non-Hodgkin®s lymphoma (NHL),
small fymphocytic (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 disease NHL and Waldenstrom’s

20  Macroglobulinemia, chronic leukocytic leukemia, acute myelogenous leukemia, acute

lymphoblastic leukemia, chronic lyraphocytic leukemia, chronic myelogenous
leukemia, lymphoblastic leukemia, lymphocytic lenkemia, monocytic lenkemia,
myelogenous leukemia, and promyelocytic leukemia. It should be clear to those of
skill in the art that these lymphomas will often have different names due to changing
25  systems of classification (as previously discussed), and that patients haﬁng
lymphomas and leukemias classified under different names may also benefit from the
combined therapeutic regimens of the present invention.
A solid, non-hematologic (non-lymphoid) twmor refers to a non-hematologic
malignancy having B cell involvement, i.e., where B cells are involved in a

30  “protumor” response. Such solid tumors are characterized by palpable tumors,
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Typically, the anti- cytokine antibody will be adm nister rior the B
cglol degl eting antibody. It is anticipated that this coﬁgicbfg?l?ef)ﬁoé er apy
will be suitable for 5 treating any solid tunor having B cell invol venent.
Sui t abl e exwophessof solid tunors have been identified pegwsoumpbyg. One
noteworthy exanple is colorectal cancer. In this enbodinent, the B cell
depl eting anti body and cytokine will be adm nistered such that it s
delivered to the solid tunor site. Preferably, the antibodies wll be

i njected prox itfl%éaﬂyﬁfl_e&it 08Gth Yo ﬁbm&t@ﬁnioi’lﬂ?ﬁicﬁiyta?leaﬁ-lg) mmB3¥ dlaBeferVENOUS

i njection at a vein E_r oximate to the funor. This conbination reginmen
cel | results iBxramples Ssreohinghideeniorpiéalgancet, livereanastbreast agnest, lung qgneer,a | ung or

col orectal tunppt 5] LJEB D | MENTS 15
In order to ftigirgt aenﬁinacescrlélg’e %g%%?%@lﬁgggfﬁg’%%%n E scope of

t he inventi omancet)atefiot bamotrragd dibbisnThese nacarsenayrbe v the darlyl staglef i ni ti ons
"Cyt oki ne antagoni st .i,s a.c und t i nhibits or. blocks the_expression
and/ or actPvi cHcaD; W?W&n@ggﬁq aﬁaﬁg ?rrﬁgéﬁ?'qcﬁ‘ilk'?‘ﬁ“db‘?g SOHE 8RS Bt or

anot her cyt okih@ee metdflasfred BTR&E bolftith&® Svill Brek@ibly B¢ canBere Rhireihd @ft" or "B
cell antigen"” herein is an antigen expressed on the surface of a B cell

whi ch can be thfihRprobmgr respense.dist the prepence offp pells ibinelyed indveeto. Exenpl ary B
cell surface | . .. CD 19, CD20, CD21, CD22, C(CD23,
CD24, CD37, c%%éf%%%b%g’%“&{%#% W75,  CDW76, CD77, CDw78, CD79a,
CD79b, CD80, CD81, AGbedi "atBg®ist'Uhakdhlecaladthi@n upnchifdifbiol 28 keitynifaces ur f ace
mar ker s: e B |1, surfac rker .of particular Lnterest. is

pr ef er ent ;EQI I ?‘@%"@&"é’a 05%9%%?’?&9 gells Eﬁ’fﬁ‘?@ﬁy@gj% et FHbEPneof mors Bsues of
a mamal  and celinbeors X &5 $@hlcial oPREVEnBAES MiAGh] Bspotid clicAddhy R Hr e B

cells. In one enbodinent, the marker is one, |ike CD20 or CD 19, which is
found on B cel¢Fls The apiggpys prefeastiy isehiste dapleinB sellathe rpduse pigalating B cee st em

cell stage updRisf lél{nmllal:}%atﬁ Helg 1 naky gl - At into
pl asma cel | s. The?%%g?er re BEC%GFWS}%? %@g%ﬁ%{ga% yd%'lt 3&%&%{‘)%901174388
PCT/ USO / 1038 Zneshanksmrssuéteantibodyadeper@enii@!l avedia@a2Ptotoxicity (ADCC) and/or

15 complement dependent cytotoxicity (CDC), inhibition of B cell proliferation and/or

induction of B cell death (e.g. via apoptosis). Antagonists included within the scope of
the present invention include antibodies, synthetic or native sequence peptides and
small molecule antagonists which bind to the B cell marker, optionally conjugated
with or fused to a cytotoxic agent. The preferred antagonist comprises an antibody,

20  more preferably a B cell depleting antibody.

"Antibody-dependent cell-mediated cytotoxicity" and "ADCC" refer to a
cell-mediated reaction in which nonspecific cytotoxic cells that express Fc receptors
(FcRs) (e.g. Natural Killer (NK)) cells, neutrophils, and macrophages) recognize
bound antibody on a target cell and subsequently cause lysis of the target cell. The

25  primary cells for mediating ADCC, NK cells, express FcyRII only, wﬁereas
monocytes express FcyRI, FeyRII and FeyRIII. FcR expression on hematopoietic
cells in summarized is Table 3 on page 464 of Ravetch and Kinet, Annu. Rev.
Immunol 9:457-92 (1991). To assess ADCC activity of a molecule of interest, an in
vitro ADCC assay, such as that described in US Patent No. 5,500,362 or 5,821,337

30  may be performed. Useful effector cells for such assays include peripheral blood
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The "CD20 " antigen is a - 35 kDa, non-glycosyl ated phospho rotein found on
the surface of greater than 90% of B cells from peripher 2gp4

| ynphoi d organs. CD20 is expressed during early pre-B cell devel opnent
and remai nswhRibdssPl asma cell 5 differentiation. CD2 0 i $chRrRGGiks20n bot h
normal B cells as well as malignant B cells. Oher nanes for CD20 in the
literature include "B-lynphocyte-restricted antigen" and "Bp35 nple. The
"CD19" antigen refers to a -90kDa antigen identified, for exanple, by

the HD237- CD19,010)] ' ' LA rch 11, 12:
1119 10 (1987)). E?%C%%%%@@Lﬁ%r gﬁ@c%ﬁ%ﬂ%%%ﬁ%%?ﬁt
differentiati @ddltlbnaﬂbreADCﬁ?@a@'éty dfrtlwrmdelh@lfmf intemestahdy betasgpesed i ¥ivo,a.g30i nt
Lntagoni st toithengRfmt suBaS e Eristn piehal SR PraSEs R AR e
"hermat ol ogi ¢ fEA8ynancy” | ncI udes any malignancy associated with cells in

15 the bl ogdstream,  Exanples thereof include B and T cell |ynmphomas,
| eukeni as i ncl udi ng™BeR cifstor peiin %@*@W%Wkﬁﬁhﬁ@eﬁﬂqel%mﬁF%@%dgkl n's

| ymphoma  ( NHL )perorsdTEfrdctor HIRRGEY tl’i&'erat(lysltﬂe &l e I&E &f 1?%@ F? out

follicular NEFL, 1nternedi ate grade fuse e |rmunoblast|c
NHL, high gr ad’quK}nﬁbﬂwlfamﬂpn Eﬂlﬂ@plehpghumagrlad@cﬁmmch\mndleﬂeé@@@ cel | NHL,

bul ky di sease nd. V\al trom S 20 bul in n| C
| eukocytic | eull;e %enp}:éeéa&%%oﬁ YEIELE MB?@%@?&“&%W& 01‘@ Bbl astic
| eukem a, chr mﬁumcﬁwpﬁﬁtﬁxibﬂtbeueaﬂdeﬂu@phﬂhrvﬁmEBME@E@U&KQHBS beli@uken a,

| ynphobl asb ukem a, lynphocytic |[|eukem a, nonocytic |eukem a,
nyel ogenod ‘é"ﬁqda and pronyelocytic leukema. It should be clear to

those of Sk' | |1 N Thgrdk rcliB@btol G SECRYAPRRIRSdlbhtls 23ELHRr hﬂi’ﬁn&’é f erent

names due to changing 25 systeirs of classification (as previously
di scussed), aﬁhﬁﬁmgl%af&tembod)’aw ng | yrrphomas and | eukeni as cl assified

under different na i ned t her, utic
regi mens of the pr @%H{Efihn\%gégl on. &ééeg{'éng non 05?%79{’81)(6?0% ynphoi d)
tunor refers tRoRds omenwhienbindd mdpG antiteldy nantya ﬂaaepmpada ificthdes rdtestbisent ,
i.e., mhe ve 30 " otu res onse Such solid
tunors aré ché}?egé’ty@’l%%g%ﬁ 8%&?%@05{“@81?%%}‘@ apd slismettygly
01174388  PCT/shid/tddhd®4 these receptors. FoyRII receptors include FcyR]IA (an “activating

receptor") and FeyRIIB (an "inhibiting receptor™), which have similar amino acid

sequences that differ primarily in the cytoplasmic domains thereof. Activating
receptor FocyRITA contains an immunoreceptor tyrosine-based activation motif
20 (ITAM) in its cytoplasmic domain. Inhibiting receptor FeyRIIB contains an
immunoreceptor tyrosine-based inhibition motif (ITIM) in its cytoplasmic domain.
(see Daeron, Annu. Rev. Immunol. 15:203-234 (1997)). FcRs are reviewed in Raveich
and Kinet, Annu. Rev. Immunol 9:457-92 (1991); Capel et al., Inmmunomethods
4:25-34 (1994); and de Haas et al,, J. Lab. Clin. Med. 126:330-41 (1995). Other FcRs,
25  including those to be identified in the future, are encompassed by the térm "FCR"
herein. The term also includes the neonatal receptor, FcRn, which is responsible for
the transfer of maternal IgGs to the fetus (Guyer et al., J. Immunol. 117:587 (1976)
and Kim et al., J. Immunol. 24:249 (1994)).
"Complement dependent cytotoxicity" or "CDC" refer to the ability of a

30 molecule to lyse a target in the presence of complement. The complement activation
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typically at least 0.5 mmin dianeter, nore typically at | east 1.8 nmin

di aneter. Exanples thereof include colorectal cancer, | iA7dretabid ?? br east
cancer, lung cancer, head and neck cancer, stonmach cancer, testicul ar
cancer, prowbatgs3gencer, ovarian cancer, uterine cancer pawsoi/egs. These
cancers may be in the early stages 5 (precancer), internedi ate (Stages |
and Il) or advanced, including solid tunors that have netastasized. These
solid tunors will preferably be cancers wherein B cells elicit a protunor

response, i. e.pattfitiyRs RERPADyThe Bndifs diSihé Srst EARIHEH of the LUIPEmestSYGERPENT ,
mai nt enance or netastasis. B cel |l "antagonist"” is a nolecul e which, upon
bi ndi ng to a BBty 2 meldcalede.gcmmntitady) c@sgq%wh@momm@ng@.mowm% in a

manmal and/ or J kLN l. t i QN . by
reduci ng or p#gggﬁﬁ%ﬁgggwﬁ%%%?gﬁﬁygéﬁgﬁégsg??%%%@HE%%%PﬁgmamnéggP?‘The

ant agoni st pr eiemaiol. Mdtlsoda BD2 16301 6e1f)) maycbedpeetolrhel, (i . €. reduce circulating B
cell levels) in a,mnual .treated therewith. Such depletion may be achi eved
via vari ou55S nechan%?@ﬁémﬂ%%tapﬁéw§t§l@'8@?ﬁ%ﬁ#‘CEBWVEWHf‘%F@d cytotoxicity
(ADCC) and/ or ptblifeatibh 6fEail HpRAREGRNGNENIS ORich tieyant-chiRt bidddwdei ti on of B
cell proliferation and/or induction of B cell death &fﬁ&é‘vha apopt osi s) .
Ant agoni st s i idPUBEdthGRAEAZIRIst mey BeBeRt opfedugeipsolifpratiennf in Yige aidied ude
antibodi es, sypthgtic or native sequence peptides and small nolecule

ant agoni sts which bind to the B cell marker, optionally conjugated wth or
fused to a cyt ot oxiAmtzgyeists whildhe'igloed gropedisaant thyesvhich indoge prégammed ant | body,
20 nore preferahl B cell, depletin ti body., "Antibody-dependen

cel | - nedi a]?;ed ¢ tdé%t@fr% Pf ?b cgﬁi’d"s Eﬁf@“%%"g%g 3ROPTOSKy ‘15§%FE'CTF %S’L‘?dé‘&t i on

i n whi ch nonspfahidxin Cyk@htxiatoc 6 DNAL GRIShANAES Fatfd Jres@MtRME  ( FCRS)
(e.g. Natural Killer (NK) cells, neutrophils, and macrophages) recognize
bound anti bodﬁe%mﬁn’tcép&é@%ﬁqOHM%MEWﬁmﬁn@WlPV%?@@ the target
cell. The 25 pphpefivesddsd.s for nmediating ADCC, NK cells, express cyRIII

only, whereas nmonocytes express FcyRl, FcyRIl and FcyRIII. FcR
expressi on on henatldptiret "aatibod ] Hegein is usedindlss remiestserFabidspdcificallyage 464 of

mavesch <0 < gk o BBip e mubbSOE SR o AP TR g ulEES 10
descri bed i n SgRdsmpificbatibddids DRrmd&Rréth abeRPva3BikcRR LRI IR fiBsdyed.
Usetul et T ect of oients So long a5 thay extiont the desived biotogieal achmy. . = 0%~
"Antibody fragments" comprise a portion of an intact antibody, preferably
comprising the antigen-binding or variable region thereof, Examples of antibody
20  fragments include Fab, Fab', F(ab")2, and Fv fragments; diabodies; linear antibodies;
single-chain antibody molecules; and multispecific antibodies formed from antibody
fragments.
"Native antibodies" are usually heterotetrameric glycoproteins of about
150,000 daltons, composed of two identical light (L) chains and two identical heavy
25  (H) chains. Each light chain is linked to a heavy chain by one covalent ﬁisulﬁde bond,
while the pumber of disulfide linkages varies among the heavy chains of different
immunoglobulin isotypes. Each heavy and light chain also has regularly spaced -
intrachain disulfide bridges. Each heavy chain has at one end a variable domain (VH)

followed by a number of constant domains. Each light chain has a variable domain at

30  oneend (VL) and a constant domain at its other end; the constant domain of the light
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29 COct ober 2004 WO 01/74388 PCTfUS01/ 10382 nononucl ear cells (PBN&F:% and
Natural Killer (NK) cells. Alternatively, or additional I4,0ctsc@0eet i vity
of the nolecule of interest my be assessed in vivo, e.g., in a animal
nodel such %O o/h88 di scl osed in Clynes et al. PNAS (USA) PE3nB8bR1E£6
(1998). 5 "Human effector cells" are | eukocytes which express one or nore
FcRs and performeffector functions. Preferably, the cells express at

| east FcyRI1l and carry out ADCC effector function. Exanples of human

| eukocyt es whi dhhinriealigité wibEs ﬁr;stjlwhswﬁd@ﬁﬁihﬁf\ﬁbhéavbhﬁsﬁﬁl aﬁaﬂﬁmgﬁt}clﬂﬁtn cgl I's
(PBMC), natural, killer. (NK) c S nmpnocytes, _cytotoxic T cells an
neut r ophi | s; vﬁapﬁﬁﬁéﬂ}@ng%@gﬁg@éﬁ’%vﬁ%ﬂ oppitpidh¢hgagy chay, Barfighlay  Fe
receptor” or "MnGhb adi€rddRifsh drObARS&T th BSmPariBRAMVotvhbA ihettphdBatQndt he Fe
region of an antibody. The preferred FCRis a native sequence human FcR
Moreover, a prispefehaih vapighde dpmaibhe whi ch binds an 1 gG antibody (a gamm
receptor) d incl Q g Fc y RII |
subcl asses?jni ncl udﬁglg%%thg [ c?‘{/z?f?‘éﬁ‘% ééggr?g&gfct%éfﬁhg?ﬁ%é%f%wﬁéglg forms of

t hese recept ordmaksydidliferlextepsivgly mrssquencd ambag afthoRles And &8 uScddh thedindivg

receptor”) and EcyRl an,."inhibiti. receptor”), which _have simlar
am ng aciZ:I sﬂﬂéﬁ?@%ﬁg?acapﬁéwwﬁ&“@v& G WEIB%I%VET’ mai ns

thereof. Acti wakibifty i§ BARPEDY distEbNR oAbk \Erighle HOMMAPSEEER RS, It
tyrosi ne-based activation notif 20 (I TAM in its cyt OB| asm c domai n.

| nhi biting redspemsentratedinthines seomens palled Rypervenahioregirapbeth in e fightiebaibased
inhibitio td L ] ' r . Annu.
Rev. 1 monceuol o R EMalT bl Soth A, REPLE-IERY Honacy RESREEF il

Ki net, Annu. Rewmaidsmmacatibd the fdtméwsik rédi@SIFRs)Chlpetariable dbmains dfmtinomet hods
4:25-34 (1994).; and de as et al., .J.. L Cin. Med. : 330-41 (1995).
Ot her FcRs, 25Hef“mzfnlf}gﬁgh£&f’ﬁ’5§%°ht°8m8'ésq fa'érgéksf ]aﬁﬁ?{}l adoptipg 3%?6}&??"9, are
enconpassed byeohfigurhtRinonheded by thfes hipervriablb Siptind|viacH fach wigs the neonat al
receptor, FcRn, which is responsible for the transfer of maternal 1gGs

to the fetus (‘COYEH BEANGID somg cajeprfarming pat pfl e shacy seycturaddeki m et al ,, J.
munol . 13%: ABeldiakgiond iR ERALER ar ARRARYAY: 1f bR Rifk] ¥y 1R O

refer to the a ity o
and, with the hypervariable regions from the other chain, coniribute to the formation

of the antigen-binding site of antibodies (see Kabat ef al., Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health,
Bethesda, MD. (1991)). The constant domains are not involved directly in binding an
20  antibody to an antigen, but exhibit various effector functions, such as participation of
the antibody in antibody dependent cellular cytotoxicity (ADCC).
Papain digestion of antibodies produces two identical antigen-binding
fragments, called "Fob" fragments, each with a single antigen-binding site, and a
residual "Fc" fragment, whose name reflects its ability to crystallize readily. Pepsin
25  treatment yields an F(ab'2 fragment that has two antigen-binding sites and is still
capable of crosslinking antigen.
"Fv" is the minimum antibody fragment which contains a complete
antigen-recognition and antigen-binding site. This region consists of a dimer of one
heavy chain and one light chain variable domain in tight, non-covalent association. It

30  isin this configuration that the three hypervariable regions of each variable domain
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30 nolecule to lyse a target in the presence of conplenent. The | ement
activation -19 29 Cctober 2004 WO 01/74388 PCTI USQO / 1038%%%%"&%&8&2

initiated by the binding of the first conponent of the conplenent system
(Ag) to avool/ecssl e (e.g. an anti body) conpl exed wi th apcogsedmsanti gen.
To assess conpl enent activation, a CDC assay, e.g. as described in
Gazzano- Santoro et al., 3. Immunol. Methods 202: 163 (1996), naybe
performed. 5 "Growm h inhibitory" antagonists are those which prevent or
reduce prol i fige@atite defide sa :68dn-HxAREESRI0AThadird dfgyViOo/Wheh the

ant agoni st binds. For _exanple, the antagonist may prevent or reduce

proliferation (SHlegively the sixdiyperanableagions copfer gatigen binding gensifisits taghe ch
"i nduce apopt Qsisa: L | . fle e.g. of
pop %ﬁﬁody?ﬂ@wédeg%ﬁemég@%ua}%g%gggggqg@%@gaﬁﬁvggﬂug%%aaﬁgy

a Bcell, as determned by stan , Suc Ing of
annexi n V. fr dyeehipatiagablofegioNdspecificlforsinantigenybss thi 4bdlity torecdgnizemokbpl asi ni ¢

reticulum .cell fragnent.ation, .and/ QL . I on. of. nenbrane vesicl es
(called agoptbo]%di aggg%’d%}%%ugg %aelowgrra%mgﬁft%%&n%ﬁép PRSH% used in the
broadest sense andTaeBaS frigasdnt MsolSonesalisconbibm@omAl T EheARt chafit end ekl es,
pol ycl onal antj bodies, . multispecific antibodies (e.qg. bispecific

ant i bodi es) f o¥iEansaRbAemIm (SHYf thderpionrin. Kt rasmene siff fomdiebi body
fragments so IxBgeas vl BRMAGKEA B 4 febiBsidiRS hftﬁgcﬂ&g‘?&h]%s_ogﬁﬁéhgé‘é%h?in
f t I body, preterably

"Anti body fragnents" conprise a portion of an intact ant
conpri si ng t hé&Hnlomgavinghdidg oue amoare cysteiiee fiomghoantibhéy Eoge reginafab'eBH of

ant i body fr. nts _i.ncl ude .Fab,,.Fab., F(ab')2, .and Fv.fra nts;
di abodi es;?lgl | iR e %”diﬁ%%]? f“?‘.baﬁd?&’-%t"ﬁgi‘en"%*ﬁ%ﬁe Be&lfi‘iz‘e@b?f\@é%‘f"ég‘%and
mul ti speci fi c damkinoeliraplehsd bneded thidigas, FHIANY, anfilclgfaphsents ofahdINavere

antibodies" are usually, heterotetraneric gl%goprotei ns of about 150, 000
dal t ons, conp&&¥yceskaspiiss pidiaht Fasmentsiwirsh hays hiageeysisingsbetvoe theme Rtheral  heavy

25 (H) chai ns.ch&agh i Bles 6PR1Body gk RYrd HsA3GaYY Cchain by one coval ent
di sul fide bond, while thé nunber "of disulfide Iinkages varies anong the

heavy chains of di fThellght chanstrofangibodied (immimapiohubiss) fSacmy vetebyatand | i ght
chain al sqs ha%péc%%%&%é AsipBaf 1§ Bue of two clearly distinct types, called kappa (x) and

lambda (k), based on the amino acid sequences of their constant domains.

Depending on the amino acid sequence of the constant domain of their heavy
chains, antibodies can be assigned to different classes, There are five major classes of
intact antibodies: IgA, IgD, IgE, IgG, and IgM, and several of these may be further

20  divided into subclasses (isotypes), e.g., IgG 1, 1gG2, IgG3, 1gG4, IgA, and IgA2. The

" heavy-chain constant domains that correspond to the different classes of antibodies
are called a, 8, s, y, and R, respectively. The subunit structures and three-dimensional
configurations of different classes of immunoglobulins
are well known.

25 "Single-chain Fv" or "scFv" antibody fragments comprise the VH and VL
domains of antibody, wherein these domains are present in a single polypeptide chain.
Preferably, the Fv polypeptide further comprises a polypeptide linker between the VH
and VL domains which enables the scFv to form the desired structure for antigen
binding. For a review of scFv see Pluckthun in The Pharmacology of Monoclonal

30 Amntibodies, vol. 113, Rosenburg and Moore, eds., Springer-Verlag, New York, pp.
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intrachai n disulfide bridges. Each heavy chain has at on nd .a yariable
domain (VH) followed by a nunber of constant domai ns. Eggﬁ)"ltc?tijﬁ?g%ai n has
a variable domain at 30 one end (VL) and a constant donain at its other
end; the comavumsssdomai n of the |ight -20 29 Cctober 2004CWDsE10382388

PCT/ USCL/ 10382 chain is aligned with the fast constant donmain of the heavy
chain, and the light-chain variable domain is aligned with the variable
dormai n of the heavy chain. Particular amno acid residues are believed to
forman interRagsipaoeeen the |ight chain and heavy chain variable
domains. 5 The term"variable’ refers to the fact that certain portions of
the variabl e dona&h%teﬁpf@éﬁwdé%?t s tremgall gptibedy degmenta wh want i bodi es and
are used in tGgihhasH : of: j i for
its particul aﬁ%ﬂ%%@%@%@ﬁ%ﬁ?@%i |tg§’/’P %ﬁﬂ%ﬁh@%gﬁ:ﬁéﬁ 'stribut ed
t hr oughout t héonngeted il 2lightwhdin sargbledomaoiIgn thesamé polymeptidaxhas@# i n t hr ee

segnents call - I edl 0 0 |.n-th Wela) hai,n 10 and the
heavy chai% vﬁ)%@éﬁgﬁnﬁgﬁaﬁlgg&%@?g%@%%m%néﬁoggvy%ggmp Ptdf’%lﬁ@s 8¢
variabl e domhersamachait,chd dundilearé foacedws piir with iersmpleBathry dbaginsari abl e
domai ns of nativ eavy.and light, chains each_conmprise four FRs, |argely
adopting a P- %@E‘F cg?}ﬂ ﬁ%‘? gﬁﬁt%W%ﬁﬂ%ﬁh@ggé@@@%@@%%@@%@%gﬁ@y |
regions, whichy fQrefldipRPEP 460MTE GG B8 1 8 dad dHSIBAR: €AREBrJONRE. Napar t Of

the (3 sheet structure. The 15 hypervariable Tegions I h each chain are held
t oget her in cBesESdr Wdai48f19%3¢ FRs and, with the hypervariable

regions frgmthe o hai ra ' o.the.fo tion ..of the

ant i gen-bilﬁdi ng si eg{g a%??%%oﬁ%nnkgﬁgﬁgﬁgihqg £ e@o%%@ﬁg\ég%ech ot ei ns
of | mmunol ogifal a paptitatios bf substintiatly hebdneoddaalibddicSairey iteindiMainhional
Institutes of al.t h, Bethesda, M, qugaé%} The ggnstant domai ns are not
i nvol ved di r eBRYRPAIES CPRITHIE ROBRPHeRArrBeRfcrlsempt Enprssine nalielbexhi bi t
various ef f eChffuriint\ilithG6ts tha Wik b8 Preddit il MiddA koMt MorblenABAYRARY adeD

anti body dependent cellular cytotoxicity (ADCC). Papain digestion of

anti bodi es pr §ihbepetifin bemedirbded against yEnsle priigemig sitd. Fagrasmors, ingahtrastl " Fob"
fragnents,;cea 1L D | L L ndi. | | a . hesi.dual "Fe"
fragnent, lg\hogcgco\#gl%r%mrﬂ%ﬁ# @g%lgn@% hgﬁ}lﬁ%ﬂ%g%hggsc‘?gléﬁgpﬁ&mﬁlgg%%ﬁ%m epsin 25
treat ment yi ekdfibodies diF¢adsl @aistatifferntt deteahinhats (dpitopea)) tadh@nodaciookilng si t es and
is still

antibody is directed against a single determinant on the antigen. In addition to their
specificity, the monoclonal antibodies are advantageous in that they are synthesized
by the hybridoma culture, uncontaminated by other immumoglobulins. The modifier
20 "monoclonal" indicates the character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For example, the
monoclonal antibodies to be used in accordance with the present invention may be
made by the hybridoma method first described by Kohler ef al., Nature, 256:495
25  (1975), or may be made by recombinant DNA methods (ses, e.g., U.S. Patent No.
4,816,567). The "monoclonal antibodies" may also be isolated from phage antibody
libraries using the techniques described in Clackson ef al., Nature, 352:624-628
(1991) and Marks et al., J. Mol. Biol., 222:581-597 (1991), for example.
'The monoclonal antibodies herein specifically include "chimeric" antibodies

30  (immunoglobulins) in which a portion of the heavy and/or light chain is identical with
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capable of ¢ rosslinking antigen. "Fv" is the m ninmm antibo f ment
mh?ch contains a conplete antigen-recognition and antiggﬁfgﬁﬂ%?ﬁéggite.
This region consists of a diner of one heavy chain and one |ight chain
vari abl e deygénwazs® tight, non coval ent association. |t 3J@Tikeidvssahi s
configuration that the three hypervariable regions of each variable domain
-21 29 QOctober 2004 WD 01/ 74388 PCTIUSOL /10382 interact to define an
antigen binding site on the surface of the VH VL diner. Collectively, the

si x_hypervari aphembBghRAS c&rfeeﬁcﬁlamg@&cjfugﬁdas B Aehfites édf&&:if‘}i{a:g&lﬁrhe
anti body. However regions specific for an antigen as theability to
recogni ze and SBEHFS 98 belargingin a partichleugibedy dask ovsubcladsf Winle the tehmindtive entir e
bi ndi ng site. ghg.fFal ifagran; i he constant domai.n of the
light chain and'the f1§|1$i st c%@éﬁ@még%@ﬁg?ﬁiﬁmo gtsﬁ%leﬂ%gwngﬁﬁ‘ﬁ?f Fab'
fragment s di f fasrivedrfoom matther Speaigarertichonging thanotigeluitibody €fiss ar fidwassess dues at

the carboxy t ] th eay. hai n, CHI . donmai.n j ncl udj.ng one or nore
cyst ei ne s%f rgygn%ﬂ[aﬁlleﬁglﬁ%%t%% ?E%%%&Fseﬁq%ﬂgaﬁﬁ'q ltf%e‘?eé“?‘ir@‘%ﬁﬁ‘%?lgnat i on
herein for Fabictivity @Wfﬂ.@b’ceﬁth?o. @)836,6'671@({&%&1)11%'El(,%o&gl}\gy_hfmgpﬁtm domai Inls
bear at |east Qr r ' roup. F(ab')Z antibody fragnents ‘originally
were produc ec?q 3525 {)‘ggff%s(tl gf#‘g):gglmmﬁéﬁw&% OWH’FCEfﬁt hezgie ngludg &W@i"nes
bet ween them aflittfes cMBMiAN arisBlb RbhE Sntffen %Hingg%ﬁ‘{egggp?‘% Sofif £ al so

gl obulT ns

known. The "light chains"” of antibodies (T I mun rom any
vertebrate 13CBHREARRIEYA (4 Oid ¥ogdddonkey, swe asbaliomo, théswa vt gyndinslgisct

types, caljged Maﬁaﬁﬁ“ﬁ&%&%%ﬁ?ﬁﬂ“g(%#eflﬁéfﬁgPgt%%gf%?@%@o aci d sequences

of their constant “donai ns. e am no uence of the
constant domai n of "Hirednized®fovms otxvaingman @ng.j adicd antibafiebsre dkigicgped t o
different cl a3 58S idicl AEL € %ﬁ;‘g fi.vgT mall or (fl.as s of _intact antibodies: |gA,
gD, IgE, |gGuingdiep §fot contaimyminingl ssqtegge qepigeckifom ponshuman immmoglgbaling | ded

i nto subcl ass®sr tib aobypeshumied antheGed are bR imrh@GBlobulld Gcipient 9A, and

| gA2. The heav%q-? Yai n_c¢c ngt@nt domai ns that correspond to tﬁe di fferent

classes of antf S oF &g hypervagiablp regiepiofitic roaigisaioart teplaged The
subuni t - SUBUC by @fmaEorh BhGRr H-IBIN S RNAF 2 n6R b B RLLOQAS A T idlile T ent
cl asses of inmunogl obulins are wel |l "known.
such as mouse, rat, rabbit or nonhuman primate having the desired specificity,
affinity, and &apacity. In some instances, framework region (FR) residues of the
human immunoglobulin are replaced by corresponding non-human residues.
Furthermore, humanized aniibodies may comprise residues that are not found in the
20  recipient antibody or in the donor antibody. These modifications are made to further
refine antibody performance. In general, the humanized antibody will comprise
substantially all of at least one, and typically two, variable domains, in which all or
substantially all of the hypervariable loops correspond to those of a non-human
immunoglobulin and all or substantially all of the FRs are fhose of a human
25  immunoglobulin sequence. The humanized antibody optiona‘tlly also will cornprise at
least a portion of an immunoglobulin constant region (Fc), typically that of a human
immunoglobulin. For further details, see Jones et al., Nature 321:522-525 (1986);
Riechmann et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol,
2:593-596 (1992). '

30 The term "hypervariable region" when used herein refers to the amino acid
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25 "Single-chain Fv" or "scFv" antibody fragnents conpri E}S t he VH and VL
domai ns of antibody, wherein these donains are present é)cé‘i’

pol ypeptide chain. Preferably, the Fv pol ypeptide further corrprl ses a

pol ypept i dewbienksss bet ween the VH and VL donai ns whi ch ewahisesiosdze scFv to
formthe desired structure for antigen binding. For a review of scFv see
Pl uckt hun in The Pharnacol ogy of Monocl onal 30 Anti bodies, vol. 113,
Rosenburg and Mbore, eds., Springer-Verlag, New York, -pp. _22.. 29 Cctober
2004 VO 01/ 74368nRCTH 30k 3fbich R6Rsibbible ¥9OMigerFHRGLE TR hoberporbRs”
refers to small antibody fragments with two antigen-binding sites which
fragnents compegieecomprisepAivhesidresidnesipnea d@mleﬁlepwmdetW%nt 0 a

| i ght-chain varh \/ Ned (VH 5
VL). By usi ngﬁ- éﬁk ﬁ%i@tﬁ%éﬁs&%%?’ g(?mr 0 ow pZ%élhggglg[et ween the two
donmi ns on tWenmmmmnaand3lt3ﬁe(fﬂ);ﬁ®ci6ﬁﬁlaraadﬂﬁﬁ10ba{3)onﬂuihleawdhhmt he

conpl ement s _of not h chain d.cre ant.i.gen di ng
it D Sonares e S PR S ot St asiaritees 38a. 097, vo
93/11161; and HdoPhbligBAalteSeriice, N#tiofal INGehtesAHE Bidalth, Bethesda U, (1901H444. - 6448
(1993). 10 The term "nonocl gnal anti body" as used herein ref e(ré(s%é?o an

ant i body obt ai®A&@r P%ﬁﬁl@%ésmaabmww g inopt cr reaidugs Hodbdeh
anti bodi es, i .y HB?-gbgﬂﬁll)b urgllﬁ_wfaﬁﬁﬂ@&on?md%- |12,§583 £ o§tion are

i dentical except occurring nuta t “may be
present in m nod 9édﬁhﬁ{3mﬂzbhwfbfohahvamblebbmabs Chothia dnil glesky). pdchibl c, bei ng

convent: od (B5PEPLEEeS R akRERage o MG raieh SSRRE Rl SRR, el ude
di fferent antrbd@ds ethercthiretaé emaams tegibinfrésduents edie detinRan s anfagiigtopes) ,

each nonoclonal . antibody is directed against a single deternm nant on the
antigen- | n ad¥hichbinds'anamigen of snerests 6.8 2B celk JE29ponBkerols Q0o sapEPB 68| es are

ot o gﬂty other J !en%ﬁlmﬁ §1‘F.§1§3§andﬁ¥a% i R zotagé’%lgtlge

uncont am nat e ni muno l'ie d| fier nonocl onal "
i ndi cates the wtfa}ea@ﬂharap@ﬁﬁq mnﬁntta@‘dn}g a@elltﬁapwmgﬂlaammnf roma

subst anti al.l y honoge i es " "

const rued s 1 equErRRg Rt it PO sigen R T s Wil

met hod. For exangl ealletl hﬁtmqmab“ (“RITUXAN_@“) (US Patent No. 5,736,137, expressly
incorporated herein by reference); the yttrium-[90]-labeled 2138 murine antibody
designated "Y2B8" (US Patent No. 5,736,137, expressly incorporated herein by

reference); rourine Ig(G2a "131" optionally labeled with 1311 to generate the

20 "1311-B1" antibody (BEXXARTM) (US Patent No. 5,595,721, expressly incorporated
herein by reference); murine monoclonal antibody "1F5" (Press et al. Blood
69(2):584-591 (1987)); "chimeric 2H7" antibody (US Patent No. 5,677,180, expressly
incorporated herein by reference); and monoclonal antibodies .27, G28-2, 93-1133,
B-Cl or NU-B2 available from the International Leukocyte Typing Workshop

25  (Valentine et al., In: Leukocyte Typing II (McMichael, Ed., p. 440, Oxford University
Press (1987)). Examples of antibodies which bind the CD 19 antigen include the
anﬁ-CD 19 antibodies in Hekman ef al., Cancer Immunol. Immunother. 32:364-372
(1991) and Vlasveld et al. Cancer Immunol. Immunother. 40:37-47(1995), and the B4
antibody in Kiesel et al. Leukemia Research 11, 12: 1119 (1987).

30 The terms "rituximab" or "RITUXAN®" herein refer to the genetically
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nmonocl onal anti bodies to be used in accordance with the %‘20(?] an g ntlon
may be nmade by the hybridoma method first described by qgergp

Nat ure, 256:495 25 (1975), or maybe made by reconbi nant DNA net hods (see,
e.g., U S vaoegmnsssNo. 4, 816,567). The "nonocl onal anti bedrmsti/woseg al so be
I solated from phage antibody |ibraries using the techniques described in
Cl ackson et alL, Nature, 352:624-628 (199 1) and Marks et A, J ML BiolL ,
222:581-597 (199 1), for exanple. The nonocl onal antibodi es herein

specifically ifgheted chihdritehiriic/hambh Rofbdsal andBody dFRA kAR kietDI0 i N whi ch
a portion of the heavy and/or Ilght chain is identical wth -23 29 Cctober

2004 WO 01/ 7488geen pedlesisnated | 619Uﬁé’ﬁiﬁ%@%és73éd32>@ﬁp@§qébmmﬁgra§eéquences
in anti bodi es | QTRe R I

particul ar an??‘%%l&%gﬁegegs or ggbt)?)gfggﬁi%§?§ﬁ1ﬁ%@{e%l n grghtg%]ﬁé)he chai n(s)
is identical mmnezghtmﬁma@gohmnvmabbrrmmq@nn@ aséd}ummemsiantlagbnbodl es

derived frgm 29" b Jon A ant bod SSs or
subcl ass, 9 g‘%v\%lp:l%g Rslglf‘ra e 8 ]Ings Ct 95%%%@8%@%““‘%% t? ey

exhi bit the desiuned bi ol og| cal activity (U S. Patent No. 4 816, 567,
Morrison et at., Proc Acad.. Sci. USA, = 81;6851-6855 (1984)

Chi neric anti bodi eéno’ls"]?ﬁfi ?Tﬁ%ﬂomﬁb‘ﬁ engwhigh hasdger id phiffiedand s@grated iR odi es
conpri sing vakdcaidrés E&H%'cﬂmﬁ&ﬁehﬂﬁﬁts%ﬂf’aﬂ@&u% URfe G %g]gr:.ﬁéﬁm@

non- human primate (e.g Wor | d Monkey, suc aboon, rhesus or
cynonol gus loltﬁmﬂ%@%/?nvannmmmatmmm We@dmter@qwuhdmm(stis@at No.

5, 693, 780 p farns, of .naon-hunman e ti.bodi es are
chineric ant Fit? | eszugg r%oﬁfltagomsrtﬂaﬁflnn% m‘%“g‘uéﬁ%“egle{}" %‘bﬁ)s’farugﬁﬂjr%n human
i munogl obul i protelﬁneolishemmdtelﬁwebus sblht&f&h@@éier@dﬂtd:ﬂvédil&%tsaﬂle alid Bkt

I rmunogl obul i ns reci r5t ant i glf%gﬁ ., N Which residues froma

hyper vari abl e Vi ‘?B‘?‘F {(Drie ereater %3y ¥etedptinegons s deewainelissthe r om a

hypervari abl ephgg) AK&d, aRd MO pRAEERy %%&‘:?990@%%@ QQQ)&E esuch as
nouse, rat, rabbit or nonhuman primate having t eS| speC|f|C|ty,

affinity, andslefﬁpla@ﬁt?ybtammt éﬁ@%ﬁ%ﬁiﬂ&h@fé‘ﬁenmmtemgamn gfiRpequendcdues of
th h I corre uman
regl dugrsm 15 ;:L??H&?%%E%gﬁ%@ S g’n’{%l gﬂégg%m%nelg&%%ggA@@gges that are

not found i n tdiecing or nonreducing condltmns using Coomassie blue or, preferably, silver stain.

Isolated antagonist includes the antagonist in situ within recombinant cells since at
least one component of the antagonist's natural environment will not be present.
Ordinarily, however, isolated antagonist will be prepared by at least one purification
20  step. "Mammal" for purposes of treatment refers to any animal classified as a ';
mammal, including humans, domestic and farm ani£nals, and zoo, sports, or pet
animals, such as dogs, horses, cats, cows, efe. Preferably, the mammal is human,
"Treatment" refers to both therapeutic treatment and prophylactic or
preventative measures. Those in need of treatment include those already with the
25  disease or disorder as well as those in which the disease or disorder is te be prevented.
Hence, the mammal may have been diagnosed as having the disease or disorder or
may be predisposed or susceptibie to the disease.
The expression "therapeutically effective amount” refers to an amount of the
antagonist which is effective for preventing, ameliorating or treating the autoimmune

30  disease in question. The term "immunosuppressive agent” as used herein for adjunct
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20 recipient antibody or in the donor antibody. These nodificatiqgns are
made to further refine antibody performance. In generaligﬁh@ﬁﬁﬁﬁgﬁ}zed
anti body will conprise substantially all of at |east one, and typically
two, variabWeodoss ns, in which all or substantially al lpcofusoimmssz
hypervari able | oops correspond to those of a non-human i munogl obulin and
all or substantially all of the FRs are those of a human 25 i mmunogl obul in
sequence. The humani zed anti body optionally also will conprise at |east a

portion of an thérapprafee tolublsianceaalis hetdd supp@sot nidsk the ioyiing 8ystorn bftaé of a
human i1 mmunogl obul.i.n, For rther details, see Jones et al., Nature
321: 522-525 ( %@%’3’?1 be}%géréﬁﬁéﬁﬁememw. ‘3‘1 Reclude substenceshat ompress ogglfine ang
Presta,  CQurr.préducticd, dbhregihte br suppres3Ie e b2 3sion3 O thi thEMMC

"hypervariable region" when used herein refers to the amno acid -24 29
Cct ober 2004 \ABHEEEF-74388 PCTI USOL /10382 residues of an antibody which are

responsi bl ¢ for antd gen bjadi pﬁw Liable o JLeghon. conprises
am no aci d%r esi dues fr l%pgmglg ePt-eE%rlllfdg%i y cgét rr?isrlllPthgt&?%%ﬁn or "CDR"
(e.g. residueqs4.84P4.N9. 4,66507Fhe dit)osaedf &9ich Ts int@porated bbein byght chai n

vari abl e domai n. and.31-35 ((H ), 5Q0-6 and 95-10 H3) .in the heavy
chain 5 vari a5?@38%?1&&“%&5%&@@?1%8Fﬁ%g@@ﬁ@‘é‘@%‘f@ é‘?“&%‘g FRpsQgE;

| mrunol ogi cal g'hﬂﬁzﬁfd@ﬁ}de(v5ﬁibhnﬁ§iestfé&@ii%ﬁ?e%h,tégdgfcﬁ%@ﬁ’uw&tw| Institutes
of Health, Bethesda, MD, (1991)) and/or those residues froma

"hyper var i abl ¢-128619); eati-gliotyrie pefibediep fr YFHC pytigensmdHC (fragmentsd 91- 96 (L3)

in the |ight ' Al | -32.(H ), 53-55 (H2) and 96-101
(H3) in t%@ hg"?@?‘!’b@ﬁgﬁ“ﬁ%ﬁ’?‘?ﬂ%@%‘%&%ﬁ@ﬁg‘%‘i %g'aﬁlifaﬁé%"r?’ J. Mal. Biol. 10
196: 901- 917 ( xe8hylpredisaiaepandrdekanethdséife; cytelkinchragtokine rédspideantaonsll e domai n
resi dues ot her. tlh(ﬁg t he. E%%ervar}}abl e r.gq%i#tc)gn resi dues as _herein defined. An
ant agoni st " W't %?tﬁlﬂg“ TPz e Pt i eAnligimonegrosis faglord) | syrf ace
marker, is onenEfdads] &ioimoRietydiin Siclol AlanABYdi@ SM i nicRedi-b ahtikates ahd i Ni ty
and/or avidity such that the antagonist is wuseful as a therapeutic agent

for targeting BITETewRF é%tﬂjioﬂig&taﬁ@l—ﬁﬁfl ﬁ@h?di%m#}ﬂ 2a8-GP Llannd b es
s SR R e, e e
i ncor por at ed hwetiEidieshyrefembbranCBB or tkieCREAMa mafides] mhdiagtpBds88 nuri ne
anti body containing a LFA-3 binding domain (WO 90/08187 published 7/26/90); streptokinase;
TGF-0; streptodornase; RNA or DNA from the host; FK506; RS-61443;
deoxyspergualin; rapamycin; T-cell receptor (Cohen ef 2l., U.S. Pat. No. 5,114,721);
20 T-cell receptor fragments (Offner ez al., Science 251: 430-432 (1991); WO 90/11294;
Taneway, Nature, 341: 482 (1989); and WO 91/01133); and T cell receptor antibodies
(EP 340,109) such as TLOB9.

The term “cytotoxic agent" as used herein refers to a substance that inhibits or

prevents the function of cells and/or causes destruction of cells. The term is intended
25  to include radioactive isotopes (e.g. I, Y, Ar®!!, P Re'®™ Re'%6, anm, B2 and
others), chemotherapeutic agents, and toxins such as small molecule toxins or
enzymatically active toxins of bacterial, fungal, plant or animal origin, or fragments
thereof.
A "chemotherapeutic agent” is a chemical compound useful in the treatment of

30 cancer. Examples of chemotherapeutic agents include alkylating agents such as
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designated "Y2B8 " (US Patent No. 5,736,137, expressly i a her ei n
by reference); nurine Ig&a "131" optionally |abel ed r}gﬁs‘}f)%ieitzﬁg
generate the 20 "1311-Bl" anti body ( BEXXARTM (US Patent No. 5,595,721,
expressly iWReVPdiBated herein by reference); nurine none€T/osEesat i body
"1F5" (Press et al. Blood 69(2):584-591 (1987)); "chineric 2H7" anti body
(US Patent No. 5,677,180, expressly incorporated herein by reference); and
nonocl onal anti bodies L27, &28-2, 93-1133, B-C or NU-B2 available from
the Internati élﬁaiepa_mﬂwdpslﬂlomplhﬂhig (PETRXAIMY aﬁsybsuﬁ’ohdtesesueﬁ asdtusylfah):
Leukocyte Typi. a 440, OX |ver5|t Pr ess
(1987)31 Exanp g"’s“olf aﬁ%ﬂi’ ﬂﬁ%‘é d%‘%?gﬁ‘f"i?d‘sP?F&" LAQHP‘?D@eWG dPRfe t he
anti-CD 19 anthdbogi€ss ethylbEiuims aed matylamEaneRs ﬂcmmﬂgtaltretd:ﬁmwot her .

32: 364- 372 (199 and_Vl asvel d et_ at. Cancer nol . | mmunot her.
40: 37- 47( 1995 uetiylenemglangipe, %?Dsawph%aqnid@.mthﬁ@qeﬂmphomwewda apdsear ch

11, 12: 11%9 Qm%ﬁ&ﬂlolo%ﬁla-ﬂiﬁe hﬁfog&mﬁétmmﬁlas chsorQ%lR"@' ;lgig’R( Ldine,NEr ei n
refer to the genetically - COct ober 2004 WO ]71 CH 00 1/ 10382
engi neer ed chﬁh@@@sphﬁmldfeﬁmmnemmmmechlmatﬁmﬂ;e dlec]ﬂm'eﬁalmaxgal nst the
CD20 antige n nat LC2B8" i.n . US , 137, expressly
I ncor por at ed Bﬁ@r e?"ﬂg%d&}%férglgh%%n’ n%eglbé?]i’flf’B eﬁht}& ppa

i mrunogl obul i mﬁmmﬁegmﬂ nitistatd) Gitdokgbds smmme@mnﬁdﬂau&oy@adlﬁbl e region
sequences andlﬁﬂuman colnstant r.egi on 5 sequences, Rituximab has a bi ndi ng

affinity for ¥sHpe longpitngimBsiing sapinmstag: antipiotigs wyslyes axlpcimomysias. e
ant agoni stoi s agif calﬂm y8I8 SRase AR blebin§dna BebiRGRAL AL GebnaRdLar T ecover ed

froma conponent o its natural envi ronnent . ~Cont am nadnt componénts of its
natural envir 6¥ARAE, %ﬂémm@m talmnth@hchl\mu¢1dqustéachmqu,ﬁhundnﬁ)@mst ic or
10 t herapeuti r t-agoni st ncl ude enzynes, hornones,
and ot helro pr g%tgﬁlﬁgﬂ'(l‘f{égudémes &%o]gg"%‘?“&nﬁ é%ﬂgaé‘o e, eSoriicie ¢ e

enmbodi ment s,  idambichi, agoedllsinycin thitorhine i dopReholid heill, aogal@ajey, t han 95% by
wei ght of antagoni st as determ ned b}}/ the Lowy method, and nost
preferably noPEVEREHSOFD, WGWePﬁﬁfom @3) P‘Feméic’ﬁéblfﬂé@y%‘ﬂ:frf’ii%?@ﬁﬂ: to obtain at
| east 15 ussl%@fsor@éublsuépwzehﬁ%b&&dmnﬁb%m A sBin a@lnﬂys quence 15 by use

of a spinning cup sequenator, or (3) to honpbgeneity - PAGE under
anti-metabolites such as methotrexate and 5-fluorouracil (5- FU) folic acid analogues

—

such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs such as
fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine,

20  doxifluridine, enocitabine, floxuridine, 5-FU; androgens such as calusterone,
dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals
such as aminoglutethimide, mitotane, trilostane; folic acid réplenisher such as frolinic
acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid; amsacrine;
besirabucil; bi;;antrene; edatraxate; defofamine; demecolcine; diaziquone;

25  elfornithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyuréa; lentinan;
lonidamine; mitoguazone; mitoxantrdne; mopidamol; nitracrine; pentostatin;
phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK®;
razoxane; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,
2',2"-trichlorotriethylamine; urethan; vindesine; dacarbazine; manmomustine;

30  mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside ("Ara-C");
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reduci ng or nonreduci ng conditions using Coonassie blue qr, preferably,
silver stain. |solated antagonist includes the antagoniéP(W§d§Fggoﬁﬁthin
reconbi nant cells since at |east one conponent of the antagonist's natural
envi r onmentwoiol43eot be present. Odinarily, however, i girasediosgat agoni st
will be prepared by at |east one purification 20 step. "Mammal" for
purposes of treatnent refers to any aninmal classified as a mamml,

i ncl udi ng hurmans, donestic and farmaninmals, and zoo, sports, or pet

ani mal' s, such o3sloptR@phanti®y; Bfistep=S tikSids, €PMVBaclifthl (TREII &Y, Bpkisl-MyBR SeawsRl s
human. "Treatnent” refers to both therapeutic treatnent and prophyl actic or

preventative rucslveErinpeien ) pndroxetaed (FAXQTHEA RhfpecPendeac Reeseidpmeady
with the 25 di L SOF. a8 : : ' Ech sease or

di sorder is toI§ @%F@é@%@@?ﬁ%ﬁ‘gﬁé@éﬁ%ﬁrﬁ'@?&% = ave’ t&@ﬁtgéagegnosed as
havi ng t he di péaimemomaldgssuchley cisplatinrmg cdybopbatimcliiablasting; [atimmms etopssidel e t o t he

di sease. The ressrLop “therapeutical.) ffective,amunt, . refers.to an
arount of | he CRHEEJBRPEEORATERYHE C&Rie¥yns Ntiminy BHOEipes SERI: ar | ng
or treating thevaiicas; TipRideS@ubbBRAE minbpeiastdldi; ibddiorda®¥ OPT-11;
"i mmunosuppressi ve agent” _as used herein Por adj unct_-26 29_Cptober 2004 WO
01/ 74388 PCTI tespisproeirse inbititer REY 20 diflyoropethylosaithined BMEQ) refipqic adidisuppr ess
or mask the ingQ 1 : ' i Thi-s..woul d
i ncl ude substance@m%ﬁ%’t‘ﬁ J%%?%%?m% to |ﬁg S?gﬁﬁégﬁgﬁgm’o&ﬁ?g%uxg%émor
suppr ess sel f ofiany ofghe ghoye.eslso inclpdeiin s definkton iQuti-tantomgb agents ShaEaetnpl es of
such agents include 2-am.no-6-aryl-5-supstituted pyrim dines see U. S
at . o, 40680 SEva o PR ERTEY wigh S ek st e Bt e oy
reference); azatbplepirhdieien, :ElsLiaB WSARAMTEELiRE HBPRAMPlNL danazol |
dapsone; gl utaral dehyde (which masks the MHC antigens, as described in
U S. Pat. No. bydroxgigmguidan, trigxifene; knogiing kY hiY01$ sammistong,ang fqeemidgpei gens and
MHC fragment s s hdShiflahdrobns Shefl it i A b YRQRREREOS! o1 Of ds,
e.g., prednisone, nethylpregnlso one, and dexanet hasone; cyt oki ne or
cyt oki ne r ecepewproluie mgeoiatln; aidphamedicenfically dccepidbde falis, anidy or defi8atives - a
antibodiegs an%i- &HﬁgacﬁEOSis factor-a antibodies, anti- tunornecrosis
factor- (i antf%o es, anti-interl eukin-2 antibodi es and

The term "cytokine™ is a generic term for proteins released by one cell

population which act on another cell as intercellular mediators. Examples of such
cytokines are lymphokines,, monokines, and traditional polypeptide hormones.
Included among the cytokines are growth hbnnone such as human growth ilormone,

20  N-methionyl human growth hormone, and bovine growth hormone; parathyroid
hormone; thyroxine; insulin; proinsulin; relaxin; prorelaxin; glycoprotein hormones
such as follicle stimulating hormone (FSH), thyroid stimulating hormone (TSEH), and
luteinizing hormone (LH}); hepatic growth factor; fibroblast growth factor; prolactin;
placental lactogen; tumor necrosis factor-a and -0; mullerian-inhibiting substance;

25  mouse gonadotropin-associated peptide; inhibin; activin; vascular endofhe]ial growth
factor; integrin; thromb-opoietin (TPO); nerve growth factors such as NGF-P; platelet
growth factor; transforming growth factors (TGFs) such as TGF-a and TGF-0,
insulin-like growth factor- and -IT; erythropoietin {(EPO); osteoinductive factors;
interferons such as interferon-a, -P, and -y; colony stimulating factors (CSFs) such as

30  macrophage-CSF (M-CSF); granulocyte-macrophage-CSF (GM-CSF); and
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anti-1L-2 receptor antibodies; anti-LFA-1 antibodi es, CD 11la
and anti 15 CD18 anti bodi es; anti-L3T4 anti bodi es; het erglgl’tg%?r}ge %M

anti -l ynmphocyte globulin; pan-T antibodies, preferably anti CD3 or

ant i - CD4/ CDHe oem3sodi es; sol ubl e peptide containing a PEAASRoi0sEL Ng
domain (WD 90/ 08187 published 7/26190); streptokinase; TG-0;
streptodomase; RNA or DNA fromthe host; FK506; RS-61443; deoxyspergualin
; rapanycin; T-cell receptor (Cohen et al | , US Pat. No. 5,114,721); 20

T-/cel I recept @tarifoageEISFYGOSES; Iihftérleukinsz 613)853)8‘;3% ; \%ﬁ%ﬂ:—%@-ﬂ%(laﬁl); ?/\:D
90/ 11294, 341:. 48 1 an 11011 and T ce

r ecept or ant i Bﬁ_gaﬁg,] %Pﬁﬂidl’fé ?uglﬁiét?t‘FEWr°51?I§@tctféP‘ihas ot O c
agent” as useqNIEPSinA ofiRf FIFpbRICLSHRHANES, Eﬂ?%dmhlgﬁidtm?%mﬁé@vent s the

function of cells and/or caUses destruction of cells. The termis intended
25 to incl ude begif, wd@qugmwﬁ@@s peotajns frqng paturaygicep\pr/ftdm rqogmbinaiRe 188, -

Re; 86, Sm 153, a ent s, oxi ns such
as smal | m:'I)j | eC aﬁgﬁfuéi‘%}%sbz%i?él@ %@@%‘@/&g%@géﬁ 1o cy%’%nte%rl al ,
fungal, plant or aﬂ'hemh-mdpnognug"asarsedmaljﬁap;ilﬁ:audmefemﬁapfkcﬁﬁhmmt her apeutlc
agent" is a chem cal .co useful_ in.the treatnent of 30, cancer.
E)%arrpl es of c%@%ﬁ%ﬁéf Eﬁraﬂgewpgallyrfalwbstacm%fs iL53 cyglonicdo B as - 27
29 Qct ober ZOQ@HMHeZ@&%pB%&@ﬂ&Q@&%ZbEBN&SW sdiosphgsphani de

(CYTOXANTM ; al kyl Sul fonatées such as busulfa | mpr osul fan and
pi posul fan; aZPRvedphido @emra@hb@m@aéw S%ﬁ@edﬁbﬂ@,’ "Rredwesigdfzacer  and

uredopa; 1§t Dbeokgy SpalE 942 Jhegunﬁlaﬁmc%%éw G50 B 5t RaR" e

triethyl enerrel am ne S
triethyl enet hlmlfasjimﬁébaﬂrﬂtelﬂm athroﬂniwmhmicaﬂ ApppdamhtoBarpeted Druggen

nust ards such CI| chl azi ne cho] opho am _de,
est ranusti ne, I?%E‘V’a ""Ef@te %PF!F”&P’@ H’&ﬁg‘H&e‘ al., (a3 P o%t'f@nﬁﬁﬁ‘i‘%“aprﬁ% de
hydrochl ori de,(1983). 8 basags F @IhRtiBe ibhEs &%t £6 hh@imiReeni nust i ne,

trof osfam de, uracil nustard; nitrosureas such as carmusti ne,

chl or ozot oci n,PRoFpBElEsRRENNG Prodevassthionbosphateroentiiniag prodmgﬁa,sgtfatﬁ@ontmm otics
such, o 2SL2CRaRS. iR BNLE S MR oSBT 7>
chr onoi nyci ns prafbuegs) @dagmh-rwpntmdmgtpmdnmsmpnonally substituted
phenoxyacetamide-containing prodrugs or optionally substituted
phenylacetamide-containing prodrugs, 5 fluorocytosine and other 5-fluorouridine
prodrugs which can be converted into the more active cytotoxic free drug. Examples
20 of cytotoxic drugs that can be derivatized into a prodrug form for use in this invention
include, but are not limited to, those chemotherapeutic agents described above.
A "liposome” is a small vesicle composed of various types of lipids,
phospholipids and/or surfactant which is useful for delivery of a drug (such as the
antagonists disclosed herein and, optionally, a chemotherapeutic agent) to 2 mammal.
25  The components of the liposome are commonly arranged in a bilayer fannaﬁon,
similar to the lipid arrangement of biological membranes. The term "package insert"
is used to refer to instructions customarily included in commercial packages of
therapeutic products, that contain information about the indications, usage, dosage,
administration, contraindications and/or warnings concerning the use of such

30  therapeutic products.
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detorubicin , 6-diazo-5-o0xo-L norleucine, doxorubicin, §pirubicin
esorubicin, idanbicin, marcellonycin, mtomnycins, rrycopﬁ rQﬂt‘PQ?rgeQ‘H,

nogal amyci n, ol i vonyci ns pepl onycin, potfromycin, puronycin,

qguel anmyci n,wodted3sthi ci n, 15 streptonigrin, streptozocin, PCEAiSerwsgt n,

ubeni mex, zinostatin, zorubicin; anti-nmetabolites such as nethotrexate
and 5-fluorouraci | (5-FU); folic acid anal ogues such as denopterin,

nmet hotrexate, pteropterin, trinetrexate; purine analogs such as

fl udar abi ne, 6-nercaptopurine , thiam prine, thioguanine; pyrimdine

anal ogs such as ancitabing, .azacitidine, 6-azauridine, carnofur,

cyt ar abi ne, di deox%ri df Fsluction ol ANtagoMSts i ne  enocit abi ne, floxuridine, S
- FU; androgens  suciThe sncBidlay sldeiriiles of nthnRaPSe T M Ssentih ARt e Cor
epitiostanol, nepitiostane, testol actone; anti-adrenals such as

am nogl ut et hi rineRsporats; m@Entgaestwhi¢hoxndsrie a Breslliswrfage mirkee prdéoriagytokineuch as
frolinic I dj . ' . | de; ] vl Bi ¢ acid,
ansacri ne; %Cbe%%c?‘g%%lcﬁ P%B%F%%kgg%gﬁﬁggﬁa¥%§%¥g%% %efsgﬁeﬁgll;ﬁ%dgh%gol ci ne;
di azi quone; 25ceHlIstirdace maklien er cygdklineptd bausehfagebdiction ef agicreenidg fagal | | um
nitrate; hydroxyurea; .l entinan; | dam pe; mtoguazone ; m}oxantrone;
nmopi danol ; nit P’?“%@ mﬁ@hf’ﬁﬁ’ﬁﬁoh’fg?e fgﬂ’éﬁgﬁe?‘?“geﬁ% %P%?%ﬂlﬁ’,e"éodophyl linic
acid; 2- ethyldainizd 6 despeP&HoPA AR ativsHA (0 hdditibrRAP e axpSsGRf fhed;

spi roger mani um tenuazoni c acid; tiaziquone;

2,
2' , 2" -t dchl or ctcHisefaeg mapien at theigpedl siefice ogn hease fegengraten piigrcen £,

mannomust i : 1-1.0RrQn] 1A s i abr ; :QSi ne;

o abi oot dF (el Oty s L2 B ey BRENAR Lir BENEE 1 0362
cycl ophosphani aléggonisth mill boappateatdoitittse slllgl in theeeat, i Brefoably, thd BXell @rface
Bristol -Mers Squihb cal 0 Pri.nceton, )., and doxetaxel (TAXOTEW
Rhéne- Poul enc rF{%Eéérﬁ? thﬁﬁﬁ}ﬁf%ﬁgpéﬂﬁ%e}l; &’Earﬁl‘?’r@'i}%%%@ﬁt‘?k?m 1&&%& abi ne;

6-t hi oguani ne; mer oRElEAPs!Preftied altBidARE fsOX ah8body MndlsbRstEL@ABALAYS such as
cisplatin and carboplatin;, vinblastine;, platinum “etoposide 5 (VP-16);
i fosfam de;  rAvtibediesi ae contemplaisdalirreinnbor eyample; the aniegonist may edniirise &

| bi ne: . : i da- i n: ' terhn, . ;
bandr onat 5. | QPN R dERbASR ey M RTUEbRin ML ARR, £ dlonct BpAE 2

di f | uor onet hyl(swchias Hosedds@iffe@hereindtliimaiies afeindl]l moksples may be stseenedagzraist abi ne;
and pharnaceutjcal ly acceptabl e..sal t acids,or derivatives .of. a of the
Above. 'S0 i b BreloRRE RRE % SRR s R SROHH b Bgkie T act

binds to that antigen. The small molecule may further be screened for its antagonistic

properties and/or conjugated with a cytotoxic agent.

20 The antagonist may also be a peptide generated by rational design or by phage
display (see, e.g., W098/35036 published 13 August 1998). In one embodimenti, the
molecule of choice may be a "CDR mimic" or antibody analogne designed based on
the CDRs of an antibody. While such peptides may be antagonistic by themselves, the
peptide may optionally be fused to a cytotoxic agent so as to add or enhance

25  antagonistic properties of the peptide. .

A description follows as to exemplary techniques for the production of the
antibody antagonists used in accordance with the present invention.
Polyclonal antibodies
Polyclonal antibodies are preferably raised in animals by multiple

30  subcutaneous (sc) or intraperitoneal (ip) injections of the relevant antigen and an
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10 to regulate or inhibit hornone action on tunors such nti - ogens
including for exanple tanoxifen, ral oxifene, aronatase ?ﬁﬁ?%‘?qefﬁgéi
4(5)-im dazol es, 4 hydroxytanoxifen , trioxifene, keoxifene, LY1 17018,
onapri st onewoan@#3sor em f ene (Fareston); and anti-andr og@®a3/usuciossas

flutam de, nilutam de, bicalutam de, |euprolide, and goserelin; and
phar maceutically acceptable salts, acids or derivatives 15 of any of the
above. The term"cytoldne" is a generic termfor proteins released by one

cell popul at iadjuvisti Icthapbé vseful &nainfigste tiel rtbleadt itiger fed prodelrihatédi at or s.
Exanmpl es of such cytopkines are hoki nes, , noki nes, and. traditional
pol ypept i de hdPHfeEsmc I |Sa%ﬁt%%{%n%@3c%dwﬂ§§ MRECHOBHEH: i Fone
such as human Mm,mo%é@@to%%%wkmm&rﬁﬂﬁﬁﬁm&m& and

bovi ne growt h hornpne; parathyroid Hhornoné; thyroxine; insulin;
proi nsuli n; r deaydtiginggeentdonsyamplegmplebpidehcaayl fbfomsninimidgesi¢r as follicle

ISLEL 2}1 Irlfitz: Rg Eﬁ%&gﬁé{%’gbhﬁi "‘i‘gSi‘S‘%“w h g’c &Pgﬁﬁgf%ﬁg@wsgﬁ%\% h factor;

prolactin; plresdrt)aglutasddehyde suctimitmmhydeide,BOG 2 acR IN=G=NROvhefs R and

mul | eri an-inhiQiti subst ance; 25.nouse .gonadotropi n- associ ated pepti de;
bt bi p act (R SR EORLTPRA A POMRA FEEDRe SRRy r |

t hr onbopoi et i AmmhR6IenictBhBatey, M RivhRes BY Sonitifls, 2%, YO0 pPor Phvloghigt growth
factor; transformng growmh factors (TGFs) such as TG--a and TGF-0;

i nsulin-1ike grooner eqjuagie (for zapits pn miceresphetiyply) with A velupey of Breensdsi nduct i ve
factors; qant : -1 n-a. . - = V. . timulating
factors ( Qs FoRBHLSHE bbb ShRTs s b i OHR00R

gr anul ocyt e- nagontiplatg the@BiEn 2 CGivk GRisjed vathd /5 201/209 tHewtigival andd@ndofipepiide of 4388
PCTI USO01/ 10382 gr anul t e: CSF F); interl eukins,(lLs) suc IL-1,

T L oo ety it campteis aiiuyint by seboufipeyS Tjgcligh byrpttte S, 15
I1.-15; a t umy¥evéifieadags 18£the bnifdi Rretsled T tte Rfum EMEsaléd RPshtiBbMEfiter.

pol ypeptide factors including LIF and kit ligand (KL). As used herein, the

t er m cyt oki ne Amuplygedopsted with dertites platesny Pxaferadirtbeapinnl is bonsicdodiihe nant 5
cell cultuye o) ' . ' LU ' ence
cyt oki nes.uls T?fg 'El drt%bﬂg% gﬁéu%'n a b%@ﬁﬂg%@hgg lijge;}j"p tPI(.:Jg% %?]é/ ér\eéﬁrgrﬁgg%o a
precursor or direntatdss-finkiog reageint. £ opjegatesaleudan da kiafe motionbirmmbetlance t hat

Is less cytot Wilere Fagpltoyerlrnoﬁlsions. Also, aggregating agents such as alum are suitably used o

enhance the immune response.
(ii}  Monoclonal antibodies
20 Monoclonal antibodies are obtained from a population of substantially
homogeneous antibodies, Le., the individual antibodies comprising the population are
identical except for possible naturally occurring mutations that may be present in
minor amounts. Thus, the modifier "monoclonal” indicates the character of the
antibody as not being a mixture of discrete antibodies. For example, the monoclonal
25  antibodies may be made using the hybridoma method first described by Kohler et al.,
Nature, 256:495 (1975), or may be made by recombinant DNA methods (U.S. Patent
No. 4,816,567).
In the hybridoma method, a mouse or other appropriate host animal, such as a
hamster, is immunized as hereinabove described to elicit lymphocytes that produce or

30  are capable of producing antibodies that will specifically bind to the protein used for
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cells conpared to the parent drug and is capable of bein zymat i cal |
activated or converted into the nore active parent for 9%&%&’6@5@9‘% Y

W hnan, "Prodrugs in Cancer 10 Chenot herapy" Bi ochem cal Society
Transact i omyp oi/4438pp. 375- 382, 615th Meeting Belfast (198¢)usenmmd3sBtel | a et
al ., "Prodrugs: A Chem cal Approach to Targeted Drug Delivery," Directed
Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Humana Press (1985).
The prodrugs of this invention include, but are not limted to,

phf?‘phat e- contidinihiz g:idﬁmﬁgzuamelytlym h@ﬁd@d Wmmmmmarmmwms

sul fate-contai ning 15 prodrugs, pept.ide-containing prodyugs, D am no

aci d- modi fi ed %@@%fvv@%%@w slls gsing p gtahlgdt mg(as&wtawéﬁ?g blRindems, ng
prodrugs, optiBRal lyrakRaliddéd Pphenoxyacetam de -containing prodrugs or
optionally substituted phenyl acetam de-containing prodrugs, 5 o

f 1 uor ocyt osi neck Haoding fonselphal dnbadiadi Pranqimlescind Fsastise. op- 50293 A cademicer t ed
into the ngreptilgstsi\éga ytotoxic free drug. Exanples 20 of cytotoxic drags
that can bé derlv’a]tlz d into a prodrug formfor use in this invention

i ncl ude, but are nOhe hybtidord ctlis thisodpared hergetded napgotvndn agetablk cdinger i bed
above. A "liposonme" is a.snmll vesicle conpgsed of various t s of |ipids,
phosphol i pi ds SssEEhatRieferolAoptals o o’ﬁrgorﬁé‘gﬁs@me%qatﬁ’é}bﬂ ?%‘%%f%%f drugp

(such as the sﬁmxagenhéaﬁmwdﬁ%&sﬁ%y%micm@mexafafﬂie,qmaielfpxjenm myeloma
chenot herapeutic agent) to a mammal.” 25 The conmponents of the |1 posone are

commonl y ar r arfgdaila¢kihg engymedypoxapiinggianine, phoshatibasy] trapsiersee (HGRRIL or
arrangene ofmq,]i | @qi DLLA0ER : ' y ﬂﬁE used to
refer to iqtr?st ruc ﬁb%g c@ﬁ%% lg%marl y |%%ﬁalg}g%&lrtﬁblg@%fﬁgﬁ?cg}d%%%ix%es of

t her apeut i ¢ prafdstesin, addathymidiviefiTA Tinddhmiliptvhioh sublstatites plegentril gretrthanf's,

usage, dosage, drm' nlest ratjon, contraindications and/or warnings

concer ni ng thé{({ﬁ% -deidsRt RS0 t her apeuti ¢ products. -30 29 October 2004 WO

01/74388  PCT/ LI SObfck@a@dnielomd ¥cAsie iiordinaf fuf ¥rademiySéuppdidsabiet hods and
articles of manufacture of” the present invention use, Or incorporate, an

ant agoni st whihigh-lsvel @eoduetian of agidhody by e selectefankibedypredusingocly pakarpe. 5
Accor di ngl, : rat | ea-Yy\arTolel N ] 1Ses&Hi bed
here. The Ié (rzgglltl 33? %%eg&%sﬁ]ﬁg%é %‘chﬂilét oki'ne t gﬁi‘)e%é’ gée%ﬁelflo&r?&pr oduﬁclt i on of,
or screeni ng flas are murine myeloma lines, such as those derived from MOPC-21 and MPC-11

mouse fumors available from the Salk Institute Cell Distribution Center, San Diego,

California USA, and SP-2 or X63-Ag8-653 cells available from the American Type

Culture Collection, Rockville, Maryland USA. Human myeloma and mouse human

20  heteromyeloma cell lines also have been described for the production of human
monoclonal antibodies [Kozbor, T. mmunol,, 133:3001 (1984); Brodeur et al.,
Monoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel
Dekker, Inc., New York, 1987)].

Culture medium in which hybridoma cells are growing is assayed for

25  production of monoclonal antibodies direcied against the antigen. Preférably, the
binding specificity of monoclonal antibodies produced by hybridoma cells is
determined by immunoprecipitation or by an in vitro binding assay, such as
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). The
binding affnity of the monoclonal antibody can, for example, be determined by the

30  Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980).
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ant agoni st (s) maybe, e.g., a soluble formof the antigen_qgr_ a or{)' on
thereof, containing the desired epitope. Alternatively, 2§r0cé £ ally,
cells expressing the B cell surface marker at their cell surface can be
used to gengoai/masggor screen for, 10 antagonist(s). O her ptoms®/0is2t he B
cell surface marker useful for generating antagonists will be apparent to
those skilled in the art. Preferably, the B cell surface marker is the CD
19 or CD20 antigen. Preferably, the cytokine is MAO Wile the preferred

antagoni st is an anhbNRMYdoR e aRtliddntified A prédiRb antdfich 6fthe destb
contenpl ated herein. For exanple, the antagonist may co;E_ rise a 15 smal |

mol ecul e ant agessifisity.affinionald/or aptigedthe elonesrmaydiyjswepdensd tingdikiont oxi c
agent (such e i el B) . kh DEar | J_am] ecul es may
be screened aglz}ic%s & apﬁ%?o%;nc I%Q%F%(@%’dsmlg’%ﬁ?ﬁ nefl?ggi!tlg dtegrg'ei n in order
to identify aPswaples ond Beactice, ph52-H03 (ioadianit Brebd) AP8@ Suijahie culinee medd |

nol ecul e y furt.her be .screened for i t ISt 1 r oper t,i.es and/ or
conj ugat eg? wi 9% ﬂf’is BWBTedQ‘{’iE‘%agoéﬁl‘gmfgﬁ ﬁr@@ﬂ?ﬂﬁ%ﬁéﬁ%@“@%&d % peptide
generated by gRiyBRImLAGHs 8y 85 ch¥mRh 988 as £dtisd hdtort 58 angmal. , W98/ 35036
publ i shed 13 August 1998). |In one enbodi nent, the nolecule of choice maybe

a "CDR minic" or ahb¢mousrlambinsyediesrearighbnihsasdonsharespiéabbrygaraied an
anti body. Wi lag, SHE Pllﬂﬂ.ﬁgﬁle@ﬁ&l Wes%%gf?eglﬂﬂbgr:éﬁeﬁyonm%ﬁ it he
peptide may optionallTy be Tusé 0 a cytotoxit agent so as t0 add or

enhance 25 anpagficatish procpiuppentt asfoo Exanipte, pepdin deSephardesbydrptylapatittol | ows as
to exenpl ary

technj ques for .the productjon of .the . antibody antagonists
used in actor & E’étq%atp Yt B elfﬁ”@l%’]g%?mﬂ’ ﬁ\?@ﬁ‘?’i%_ . !CWP&t’ngapgﬁti bodi es
Pol ycl onal anti bodpgg &lcediRg Bfe@hcHotMndl ahifRdich It roddiyRotftddyanddédubitlee 30
subcut aneous (Sc) or i ntraperitoneal (ip) injections of the relevant

antigen and amsinggomeni@rabyesedugefegrdyyosmgoiguuperidggenbes fabae senablpant . |1t
may be usef ul ] I | Aol :mﬂmE' at is

I munogeni c i Rgﬁﬁgﬁgs C?ﬁecgm%%%gé@s;%ﬁg}%ﬂ?éaﬁfé@%ﬁ?ﬁ%ﬁe& | rrpgt

henocyani n, s entibndica). Mherhybridomaicelts setvy aogpwofiuded sourceort ssayB¥ANOnesy psi n
o e R bl UAEA LN o S ki iR Rcn of e 2R S

mal ei m dobén
into host cells such as E. coli cells, simian COS cells, Chinese Hamster Ovary (CHO)

cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to
obtain the synthesis of monoclonal antibodies in the recombinant host cells. Review
articles on recombinant expression in bacteria of DNA encoding the antibody include

20  Skerra et al., Curr. Opinion in Immunol., 5:256-262 (1993) and Phickihun, Immunol.
Revs., 130:151-188 (1992).

In a further embodiment, antibodies or antibody fragments can be isolated
from antibody phage libraries generated using the techniques described in McCafferty
et al., Nature, 348:552-554 (1990). Clackson et al., Nature, 352:624-628 (1991} and

25  Marks et al.,, J. Mol. Biol., 222:581-597 (1991) describe the isolation ofmurine and
human antibodies, respectively, using phage libraries. Subsequent publications
describe the production of high affinity (nM range) human antibodies by chain
shuffling (Marks et al., BiolTechnology, 10:779-783 (1992)}, as well as combinatorial
infection and in vive recombination as a strategy for constructing very large phage

30 libraries (Waterhouse ef al., Nuc. Acids. Res., 21:2265-2266 (1993)). Thus, these
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5 (conjugation through cysteine residues), N hydroxysucci,ni m.de rough

| ysi ne residues), glutaral dehyde, succinic anhydride, é&rg‘ﬁ?b%?&égl\lzczNR,
where Rand Rl are different alkyl groups. Animals are inmunized agai nst

t he anti gerwo oi/nmggnogeni ¢ conj ugates, or derivatives by eomwisoi/nss2 e. g.,
100 pg or 5 wg of the protein or conjugate (for rabbits or mce,
respectively) with 3 volunes of Freund's 10 conpl ete adjuvant and injecting
the solution intradernally at nultiple sites. One nonth later the aninmals
are boost ed witdchnifudstaré Giable dfecrhitfy ool tehiditidhal aadtlbnA bntidAY heteidefa coONj ugat e
in Freund s conpl ete_adjuvant_ by subcutaneous injection at nmultiple sites.
Seven to 14 dasFenigagsder isplationefmneclgpal aphogdicsnd the serumis assayed for
antibody titer. AghLOPhe A& D5 t68 60 by thd Shstidliile@US dinkr ef er abl y,
the animal is boosted w tﬂ t 2915 confmugarte}e{ o@e’twe_s%rre gntigen,E but

conj ugat ed t o sequendeffor bumandrearyeiand Hght/chan constobdemainsdn plaee efithe cr oss- 1 i nki ng
reagent . nj ygates also.can be ng% r.econii .acell culture as
protein f%i olr‘f’g’?" g%s’,mlérélberse Eiif agg%%iougﬁhgggﬂ;a uor"rT’ﬁ?”ee};aLlri}?rgﬁl y used to
enhance the i MmNl 65 QIS 81(685) (19BN @k b advaknily oadhes B8O Monocl onal

anti bodi es are obtained frgma popul ati on of substanti all honbgeneous

anti bodi es, Lé@@“??l%@%i?&&&é?‘ﬁ&?ﬂeiag%?%omSF@PGPFF’e%‘I’b%puI ation are

i dent i cal eXC%ﬁ-i&Rﬁn@QéﬁiﬁB[F%lﬁ@ﬁﬂ&EgH%d_ R e

present in mnor anounts. Thus, t ITier "nonocl onal™ T ndi cates the

character of trsubsiitetedfuhesonsiont dowiing ofanraniibedyeothextirs substitated forithodi es.
For exanpl.g, the acl.on 25 ti bodi es he using. the hybridoma
et hod 110 QAT BaGH B tonf Auith B oY G lBRE o Bl pg BB 0L VD

made by r econtbivatnt adti¥bdyednyaiting(dde Satigeptembininiy@ite Haviiddspb&figity foiar he
hybri doma net hqd, a_ nouse or ot her_appl:ogr l.at e hqQst %ni H%L’ such as a
hanster, is i FHUSARM 2BheiepisH oABbRmEsHe PiviagsPee iy or & AFHREhatEPRs t hat
produce or 30 areggapaph gt hAgusing antibodies that will specifically
bind to the protein used for -32 29 Cctober 2004 WO 01/74388 PCT/ USO1
/ 10382 i nmruni zat i oMetlnds ériamagiging non-pnpoepibedicnlizayp bednrdesambe@th thevarki t r 0.
Lynmphocyt el§ ¢ &Qﬁaﬁé{eﬁﬂlﬁﬁ%@ze‘&%ﬁboﬁ%ﬁ&o&% of flokeSantRb Ba Rosfildld B MacldiRto"9
agent, such as polyethylene

it from a source which is non-human. These non-human amino acid residues are often

referred to as "import" residues, which are typically taken from an "import" variable
domain. Humanization can be essentially performed following the method of Winter
and co-workers (Jones et al,, Nature, 321:522-525 (1986); Riechimann et al, Nature,
20  332:323-327 (1988); Verhoeyen ef al, Science, 239:1534-1536 (1988)), by
substituting hypervariabie region sequences for the corresponding sequences of a
huran antibody. Accordingly, such "humanized" antibodies are chimeric antibodies
(U.S. Patent No. 4,816,567) wherein substantially less than an intact human variable
domain has been substituted by the corresponding sequence from a non-human
25  species. In practice, humanized antibodies are typically human antibodies in which
some hypervariable region residues and possibly some FR residues are substituted by
residues from analogous sites in rodent antibodies,
The choice of human variable domains, both light and heavy, to be used in
making the humanized antibodies is very important to reduce antigenicity. According

30  tothe so-called "best-fit" method, the sequence of the variable domain of a rodent
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glycol, to forma hybridoma cell [Goding, Mnoclonal Anti %i S: | nci pl es
and Practice, pp.59-103 (Academc 5 Press, 1986)]. Thezﬁ q%%ﬁé‘tel | s

t hus prepared are seeded and grown in a suitable culture mediumthat

pr ef er abl y woayaBsss one or nore substances that inhibit ®Pogugeomss: or
survival of the unfused, parental nyeloma cells. For exanple, if the
parental mnmyeloma cells lack the enzyne hypoxant hi ne guani ne phosphori bosyl
transferase (HGPRT or 10 HPRT), the culture nmediumfor the hybridomas

typi cally w | lantibodly ixkerdaygiagaimttttheéentire Bithry@f kédvwilhumaandriitiydddaine ( HAT

medi um), which substapces prevent the growh of HGPRT-deficient cells.
Preferred nye ﬁ%ﬂ}ﬁgﬂf@ﬁ%ﬁlgp@n f%@‘@et"‘ﬂ’éﬁh 13 plosestipthat Pgii"? Feflentdy F“"tccg"P%bl e

hi gh-1evel prqsiﬂﬁfhbﬂan%maﬂ&ﬂkgeg&@mtﬁ&%&ﬂﬁm iz%g_aﬁtmoa?eﬁaﬁ-s%qdﬂm ng cells,

and are 15 sensitive to a nmedium such as nedi um ‘Anpong t hese,

preferred nyeliswanalelil:3290€093), &bnilia i al.ody MobrRiol] 19561 (E8T)). Anothérose
derived frem - - . i le fro Kk
Institute I Fﬁ%%g t%r% ?M%PS%&E%B%%gé %X%at#??og? %Ills'és ,ngaon SP-2 or
X63- Ag8 - 653 tetohs antibaidies bf epdriiaubar tltterduperf lightror hygve ch4od. The @nfeol | ect i on,
Rockvil I e, Maryl and USA.. Hu el and, nouse human. 20 het er gnyel onma
cell lines al &9&%@@%%@@%%&@ r@h@%ﬁ@%&eﬁ&mﬁﬁﬁ%’ monocl onal
anti bodi es [ KgzbOWadIdcaiNSoiNO8 A, 89:4088 (1308)L {8441, JBraseNY 18120603

Monocl onal Anti body Production Techni ques and Applications, pp. 51-63

(Marcel Dekké¥®93PDnc., New York, 1987)]. Culture mediumin which hybridoma

cells are.grow ng j . ' : | bodi es
i rect od- Aai not ot ids HEBENER0NRS 1P uhBRNC gl cERAR Fu BN Pk 1O
nonocl onal a_n{aﬁi‘;m@if@sth@gm@mmﬂ d@ﬁrlﬁ@dﬂﬂk@hﬁiﬂo@éﬂlp&oﬁeﬂis&d&i&hﬁﬁﬁm goyl,

i mmunopr eci pitatian or an.in vitro hinding assay, such as

i of mmunoas SR Ry BHoBRLTREN THREH RIS BERed BCTaigeest | Sa)
The bindi ng afhilfid of thé pdréiRal¥Bdieaded B vaaidtis £2E8ptEA BumbRsedP¥RRBk Asinp e

determ ned by the 30 Scatchard analysis of Miunson et al., Anal. Prochem,

107: 220 ( 1980 fhree dimepsjonat mgdelp oDibo parpytalend hupegzacspquosess. / 10382

15  Three-dimensional immunoglobulin models are commonly available and are familiar

to those skilled in the art. Computer programs are available which illustrate and
display probable three-dimensional conformational structures of selected candidate
immunoglobulin sequences. Inspection of these displays permits analysis of the likely
role of the residues in the functioning of the candidate immunoglobulin sequencs, i.e.,
20  the analysis of residues that influence the ability of the candidate immunoglobulin to
bind its antigen. In this way, FR residues can be selected and combined from the
recipient and import sequences so that the desired antibody characteristic, such as
increased affinity for the target antigen(s), is achieved. In general, the hypervariable
region residues are directly and most substantially involved in influencing antigen
25  binding, |
(v}  Human antibodies
As an alternative to humanization, human antibodies can be generated. For
example, it is now possible to produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire of human antibodies in the

30  absence of endogenous immmoglobulin production. For example, it has been
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After hybridoma cells are identified that produce antibo f desired
specificity, affinity, and/or activity, the clones naybegg%%?%ha

limting dilution procedures and grown by standard met hods (Godi ng,

Monocl onal weabvi/egsi es:  Principles and Practice, pp.59 -¥@3dséumeen c
Press, 1986)). Suitable culture media 5 for this purpose include, for
exanple, D-MEM or RPM 1640 nedium In addition, the hybridoma cells naybe
grown in vivo as ascites tunors in an aninmal. The nonocl onal anti bodies

secreted by t escHbdicthanBshaicygdis delblioh SFeRAdndibedy hehvPehaldieintig regioe medi um
ascites fluid, _or serum by conventjonal inmunogl obulin_purification

procedur es su&ﬁﬁﬁnemépl%ﬁﬁqlémplﬂﬁ%‘ﬂtﬁtm%ﬁﬁﬂ&?sé%@m slaidubiionfiite 10
chr omat ogr aphynagighous hfok ?Blkb‘aﬁ&ﬁhsl‘ra@f@o\f?de%uxf Fﬁeﬁﬁfnmgmﬁmxpgr aphy.
DNA encodi ng the nonocl onal “anti bodies I's readily i solated and sequenced

usi ng convent |gommﬂrrawmwhm¢resh1§eangtantnm;:ewﬁlmgﬂtmlﬂmﬁn@l@h@ooﬁmamobes t hat
are capabl 8 %Ltﬂ%ldﬂ:ghp%%z% I fl leys%e ege?&%bowsegalngi‘rgchﬁlagegc\:/c%f §cr}d |1 ght
chai ns of “nurTtne anttbo P cerll veas a preferred

source of suclUSAN0:2531q@993); Jmmmazlmm%m-m (W%geﬂiuggthﬁmwr essi on
vectors, which areth n transf |nt%host cel coil cells,

siman OOS celf-steaty %@%&#éﬁlﬁﬁmws @];q@Noscé*Spiisg%,S %@éﬁ%ﬁ‘&l cells
that do not ofshakwhseaRsRses, ﬁﬂﬂy%ﬂhf{%%ﬂoﬁb@@fcéhﬂeﬁé?al Qhen the

synt hesi s of monocl onal anti bodi s in the reconbi nant host cells. Review
articles on r34%aHi- ﬁ%ﬁn&l%ﬁbm@é@mmﬂtpm@a@fﬂenmw@ﬁbmaeﬁlemorhg t he anti body

i ekt hun. 107 migRapit s, 04 Gy ReBh 0 {RibTYS Bhnain picFRBERERAGY ), °°
anti bodi es or uajmlhﬁxhﬂ dbnagmmbﬁmgaa t]iieteclﬁﬁdpfet ﬁdlbod)ﬂﬁlﬂlbﬁlﬁillgbmi)arq)hage

Nat ur e, 348 SEISPAE-{TUnE0 ol BrAOROGPIdtog Con KB e SEPTEBIERS (1501) and
25 Marks et abggienbpnhde! sucﬁ'a.@MlB o &2 meBdispfd bd AR ord PARIbL ggfenis%ﬁl ation

of nurine and human anti bodi es, réspectively, using phage libraries.
Subsequent puldhd ee¢eishe hagapartinte. Beeause @d@é@mqytpuaparhplgﬁor&mm pity (nM
range) hu hnol ogy,
101 979 7835( ( 138’%"’)%%%@@‘& 8‘5@’ égéhr@i‘%‘{ %r“u&g‘ {%%Sr?aé’ﬁ e%r‘f?é\‘i‘];%

r econbi nat i on paspenies bf tht egiboltpalscreadt nselkectiog c\fﬂ’[eygehaé@adlp@ agemtﬂitﬁlyl I braries

(Vaterhouse Etex]%l)iﬁhg 086 prﬁgérggs us, the pﬁg'g:ezn%ga?c_:szs%glg o %%?3 ert1 t hese -34

cell. Phage display can be performed in a variety of formats; for their review see, e.g.
Johnson, Kevin S. and Chiswell, David J., Current Opinion in Structural Biology

20 3:564-571(1993). Several sources of V-gene segments can be used for phage display.
Clackson et al., Nature, 352: 624-628 (1991) isolated a diverse array of
anti-oxazolone antibodies from a small random combinatorial library of V genes
derived from the spleens of immunized mice. A repertoire of V genes from
unimmunized human donors can be constructed and antibodies to a diverse array of

25  antigens (including self-antigens) can be isolated essentially following fhe techniques
described by Marks et al., J. Mol. Biol. 222:581-597 (1991), or Griffith et al,, EMBO
J. 12:725-734 (1993). See, also, US Patent Nos. 5,565,332 and 5,573,905. Human
antibodies may also be generated by in vitro activated B cells (see US Patents
5,567,610 and 5,229,275).

30 (v}  Aniibody fragments
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29 COct ober 2004 WO 01/ 74388 PCT/USO 1/10382 techni ques arg Vi ab
alternatives to traditional nonoclonal antibody hybridon28(¥ggﬁﬁﬁgﬁ's for

i sol ati on of nonocl onal antibodies. The DNA al so may be nodified, for
exanpl e, bywewbsttg uti ng the coding sequence for human Peawper/ At

| i ght-chain constant dormains in place of the 5 honol ogous nurine sequences
(U.S. Patent No. 4,816, 567; Monmson, et al, Proc. Natl Acad. Sci. USA,
81: 6851 (1984)), or by covalently joining to the imunoglobulin coding
sequence all or parvarohs fediRiquedhary beaqisesiogedifor thaprodefion Biidglipbul i n pol yp

eptide. Typically such nan- i nqgl obul i npol ypepti des _are subpstituted for
t he constant epis- Hrdiepaliythess dipements Wadetyed daproteolylie digsstion of he 10

vari abl e donaiifacOhtitdies k] HENMERMBICY: RY Blibki @@%@g}%ﬁ?@@sﬁﬁm e a

chimeric bivalent anti body conprising one anti gen-co e havi ng
speci ficity fdHethods 24H07d&h (180 and Brérwen efrali Geienceci?idili(he85). Hewheari ng
specificity: f | t tigen. k). Hu I.zed. ant i,bodi es hods
for humani ZSI ngtﬁ%sgnﬁq E%l%rlg‘%gaglr?tol brbg |%@c%daé}%%%%@ﬁreg€n§%1?@glelasq icﬁlgt ﬁ%r G 15
Preferably, a thesmibbdefiagmenisieatye Related fiemdhe aMtibedpphage libaiiek diQukddes

i ntroduced i nt it frome%é%gtt#r e which is ngn-human. “These_non- hunan am no

aci d resi dues RP¥- HHE@REV Shdragents cag ily reeQierrgdtom Brgolirangd, o

typicall'y takeshehically euplell BRI F(3tAE ralhhts (QRRE & o7 HIRPRERIdYN can be
essentially perfornmed follow ng the method of Wnter and co-workers (Jones
et al" Nature,103%63-157£1992). 4a0p8Hye toRnetbenrpreads Fiab)2 Ragraerds capbe 33MaR3- 327
(1988): VerMOGHRBPhoft recomhlndli s &t Zinhind ek I0nLHER Y e Boau iR Ul I NI
hypervari abl e regi‘on sequences tor e corresponding sequences of'a  human
anti body. Accamtibatyl fyagmente vill beappaicaieid theashillel @eticeiSort. 8n 6thien@iodiragitd, bodi es
(U. S. Patent . 4,816, 567) wherein suhstantial ess_than an intact human
vari abl e don%ﬁ%g&%‘éfgﬁ"%ﬁﬁﬁsﬂ fé'am%fy Wee'od"%%é’g-pﬁ?ﬁm 983@&%@9& froma
non- human 25 sp@gk 8S. 5,57, 906aGldREPatéd ] 381450 trhb 2dinedy AhSndny Rlagalshy human
anti bodies in which sone hypervarlable region residues and possibly sone

FR resi dues art® asiipear petihodyl’, pyg. ay daserehed éo Vb SaicahhdHgiidosspaple fuchodent
anti bodi esys T emjl:iﬁ@dy(}fa%%@ﬂa ygg' a &%egﬁmﬁ]%:ecitﬁ?t h Iight and heavy, to
[ maki ng the~ hu & an odies Is very i

be used in nize (1D ry inportant to reduce
antigenicity. According(i)  Bispecific antibodies

Bispecific antibodies are aniibodies that have binding specificities for at least
two different epitopes. Exemplary bispecific antibodies may bind to two different
epitopes of the B cell surface marker. Other such antibodies may bind a first B cell

20  marker and further bind a second B cell surface marker. Alternatively, an anti-B cell
marker binding arm may be combined with an arm which binds to a triggering
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2 or CD3), or Fc
receptors for IgG (FcyR), such as FeyRI (CD64), FeyRII (CD32) and FeyRIH (CD 16}
so as to focus cellular defense mechanisms to the B cell. Bispecific antibodies may

25  also be used to localize cytotoxic agents to the B cell. These antibodiés possess a B
cell marker—binding arm and an arm which binds the cytotoxic agent (e.g. saporin,
anti-interferon-a, vinca alkaloid, ricin A chain, methotrexate or radioactive isotope
hapten). Bispecific antibodies can be prepared as full length antibodies or antibody
fragments (e.g. F(ab")Z bispecific antibodies).

30 Methods for making bispecific antibodies are kmown in the art. Traditional
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30 to the so-called "best-fit" method, the sequence of t varlag domai n
of a rodent -35 29 Cctober 2004 WO 01/ 74388 PCT/ US01/ 103 %‘i‘%eﬁ é@“
screened against the entire library of known hunman vari abl e-domai n
sequences. wWoei/fussgn sequence which is closest to that ofctfusoweskent is

t hen accepted as the human framework region (FR) for the humani zed

anti body (Sins et al, J. [Imrunol, 151:2296 (1993); Chothia et al., J. Ml.
Biol, 196:901 (1987)). Another 5 nmethod uses a particular framework region

derived from tﬁmﬁm&ngtﬁ%gaﬁﬁc hibadibs is BAREBn BRlcbHQHsEISn Bf tvd
particul ar subgroup of |ight or heavy chains. The same “framework may be

used for sever@muapslpwmt%awwhﬁﬂ light cham pairs) whereryhiyo chaing hpwaifferentgo3) ) . 10
It is further gﬁﬁ]ﬁs@é’i‘ﬁ t n of high
affinity for tgﬁe aén%l en and %{?h}ggﬂ?éé\glgsrg%l @%3@3 %%ugér:?f{)t%ée@tﬂﬂidgg

achi eve this gﬂakumnmmﬁnmmdm?gdnmnaspwehéhgadhmmgtmwthMumanngdmhmnubodles
are prepar rocess. o arent a es

vari ous co ﬁ%“ﬂ“ﬁﬁc ABRE %@8‘“&?8@&%3@@3 W&)‘goq hT‘P‘gEc r&tsﬁgﬁ%lh%i s of
the parent al andco&ewmyeaﬁdsm@m@ﬁﬁca@ﬁomee@r&tﬁammlertﬁhchﬁmmgl obulin
nodel s are conmon|ly available and are fam liar to those skilled in the

art. Conputer JoreBY affsitnshsomtasraristeptis @ther sumhsrsemecand e praduchyiglds pr obabl e
three- di mensi apal,.C oRdink @Eéd&%'a:e%%ib%&c\‘i?ﬁtﬁﬁ%lo% G RARRbEALLL,

i xnmunogl obulinsequenc I nspection ese | Splays permts analysis
of the likely EM&DQr 15)‘3655665%6119!%5 in the functioning of the candidate

I mmunogl o I n seque 20 the an si;s of 'residues I nf L uence
the ancl it of e AR EATeRR AR SO v oLl TR E SR geffed b s
way, FR resi dmﬁ@@e&iﬁmﬁ@ eaitdy: &El%eﬁ@éfﬁb:ﬂﬂg sﬁéspmetﬂhued td @@hpogRbuiand

i nport sequences so that the desired_anti body characteristic, such as

i ncreased af f i SRRt demain sequengeg cibe fpgiqnguefehly is with amnarpeneslobRlighetdy al , t he
hyper vari abl e chﬁiﬁ%x?s?an‘i@éhﬂﬁ'f‘c% gﬁgngatqaﬁ{ﬁm&%ﬂg}tﬁ%%% gﬂ%ﬁ%ﬁj Bios. 1VOl ved

in influencing antigen Iv) Human a es As an~alternative
to humani zat i daprefemed to kave ﬂbdmtésawachaﬂu@ogﬁmmer@wdc}mmontaemtm gteit is now

possi bl e tﬁ pr (%gelzjsga%y %or%%ﬁt%%m Pﬂgf?;ressengm aPlenst Ohe 01) the 1Ionsa r

encoding the immunoglobulin heavy chain fusions and, if desired, the
immunoglobulin light chain, are inserted into separate expression vectors, and are
co-iransfected into a suitable host organism. This provides for great flexibility in
adjusting the mutual proportions of the three polypeptide fragments in embodiments

20 when unequal ratios of the three polypeptide chains used in the construction provide
the optimum yields. It is, however, possible to insert the coding sequences for two or
all three polypeptide chains in one expression vector when the expression of at least
two polypeptide chains in equal ratios results in high yields or when the ratios are of
no particular significance.

25 In a preferred embodiment of this approach, the bispecific anﬁBodies are
composed of a hybrid immunoglobulin heavy chain with a first binding specificity in
one arm, and a hybrid immunoglobulin heavy chain light chain pair (providing a
second binding specificity) in the other arm. It was found that this asymmetric
structure facilitates the separation of the desired bispecific compound from unwanted

30  immunoglobulin chain combinations, as the presence of an immunoglobulin Light
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capabl e, upon i mmuni zation, of producing a full repertoir f hugﬁ(?
anti bodies in the 30 absence of endogenous i mmunogl obuI| C&’ bn. For
exanple, it has been -36 29 Cctober 2004 WO 01/74388 PCTI USO1110382

descri bed twefit43es honozygous del etion of the antibody heeywsel@ssa j oi ni ng
region (JH) gene in chineric and germline nutant mce results in
conplete inhibition of endogenous antibody production. Transfer of the
human germ|ine hnmunogl obuliu gene array in such germline nmutant mce
will result i rbhluh%l&ﬂ?dﬁ@lﬁdlﬁl‘tﬁgbxéyé&ﬁﬂmﬁle@ﬂbbﬁ@ﬂb@ﬁ)ru%ﬂe% bﬂe“ chal | enge.
See, e.g., Jakobovits et al., Proc. Mad. Acad. Sci. USA, 90: 2551 (1993);
Jakobovits et sgparationgThis appronsh isxtissloserbin WO G4/04698 Fopfurthandatadsof al ., Year in

5. 545, 807 Al Lor I Iy iy g ot 88 ol Bamolt S e fBr) 0 e

Nature 348: 552uzFE8ody] 9810310 (@986)be used to produce human antibodi es and

ant i body 1 fragnments i.n |tr from | ar domai n
gene repert0| res fp‘gﬁ? dﬁ‘ﬁ ﬁqeﬁﬁfr%]ﬁg‘?sg eﬁﬁr&ﬁlﬁfy #&tﬁﬁ gl’ﬁasl%?’et%}/%ml que,
anti body V doripteifag@®effee b Bair 6f MABSHy rioiédufBarl B DgRidrb®fo BaxiBiz@he0r N NOr
coat protein gene of a _filapentous bacteri oghage , such as ML3 or fd, and

di spl ayed as fRFERPERihcEmdmBIRYhch srRmYecd Omtf?f@ﬁ%’mﬁﬂhf@@%\mf?h@ephage
particle. BeCapgeridifetthdATRp | stranded
DNA copy of tﬁ% phageegenorre hgéél%e%%%%hﬁgfase or(lielt?lﬁiﬂ %gtﬁ%ﬁi’gnal

properties of mh@aradommgd@a tirib mtbloé,smbbrmnressaﬂa]éamimracnifsﬂemhalgeﬁemehmodi ng

t he antib 1.ng. t.hose .properties m m cs sone of
t he prope 8’?‘5 ih’@gﬁr%t@flﬁb°“3ﬁ‘5’8%“%ua§°p‘r°’%° glﬁthh ﬁf%&ﬁﬁ@ﬂ( i#n a variety
of formats; f ayrosii€br trypedpheyy. SGfpentatély "catRissi¥identiel bsiBiladid tStes Vel |

David J., Current Opinion in Structural Biology 20 3:564-571(1993). Sever al
sources of V- d%‘ﬁ%s@‘é@t}?ﬁ@@ec‘a?ﬁi%’é’%%@twe Cﬁﬁ‘&'g"éc%ds}’ﬁﬁw y moigeladyon et al .,

Nature, 352 naa(g]%%&ﬁo AR dinSwih L’Iﬁ{lﬁef %J é% a?a;mne%?ftﬂre ol one

anti bodi es from a S random conbi natori a enes erived
fromthe spl eekiss Mﬁdeemsmf@encrﬁsmgﬁamﬁd vféh@hetwogmevdr other
uni mmuni ze, .d hu e?cp%mfl onstruct ed and anti bodies to a diverse

array of arﬁIL geﬁs Srlllﬁ se ofnogm%l gens) can be isolated essentially

fol l owi ng the techBigedfic astibsdies Mehlddyroddlinked @t hetkbroconjugatdVahtibodicd! For

222:581-597 (1991 or iffith et al EMBO
example, one of the antibodies in the heteroconjugate can be coupled to avidin, the

other to biotin. Such antibodies have, for example, been proposed to target immune
system cells to unwanted cells (US Patent No. 4,676,980), and for treatment of HIV
20  infection (WO 91/00360, WO 92/200373, and EP 03089). Heteroconjugate antibodies
may be made using any convenient cross-linking methods. Suitable cross-linking
agents are well known in the art, and are disclosed in US Patent No. 4,676,980, along
with a number of cross-linking techniques.
Techniques for generating bispecific antibodies from antibody fragments have
25  also been described in the literature. For example, bispecific anﬁbodieé can be
| prepared using chemical linkage. Brennan ef al., Science, 229:81 (1985) describe a
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab'")2
fragments. These fragments are reduced in the presence of the dithiol complexing
agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide

30 formation. The Fab' fragments generated are then converted to thionitrobenzoate
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J 12:725-734 (1993). See, also, US Patent Nos. 5,565, 332 grtg E@Séé 05.
Human anti bodi es nay al so be generated by in vitro acti\?t iotsT ? s (see
US Patents 5,567,610 and 5, 229,275). 30 (v) Antibody fragnents -37 29

Oct ober 2000 V¥r4688/ 74388 PCTI USO /10382 Vari ous techni qrewvbmiessbeen

devel oped for the production of antibody fragnents. Traditionally, these
fragnments were derived via proteolytic digestion of intact antibodies
(see, e.g., Mrinoto et al., Journal of Biochem cal and Bi ophysi cal

Met hods 24: 10 (FNBYderil Q). @icb i FHBaINE Uerddatives36 theh f@onveadd B1hd 1985) ) .
However, 5 these fragments can now be produced directly by reconbinant host
cell's. For ex&apitEol byméuckian wibmerepiagtidamine andhispaixed with pbepirnelas t he

ant | body phadgmbhillofile&ind ¥ MAGLELvARRNE forfl i GRL IR Ghifhodlathe. 1 |

fragnents can be directly recovere romeE. co cally coupl ed
to form F(ab' pipedificapibodiss frGarced candte usdd as aBindy fdethk nabaiyy ifotilizatibs 7
(1992)]. Agcorogltimr%?mtso anot her approach, F(ab)2 fragnents can be isol ated
10 directly from B8&8nbi nant host cell culture. Cther techni qgques for the
production of ant ReagypopegriRe tailivttd thbdir@aprasent off LTI fsdhdtiefom
practitioner. _In other enpodinents, the antibody of choice is a single

chain Fv fragRefflh poighsp b%@@%@%‘?@ﬂ%@@@imﬁéﬁ?ﬁmél.&‘@,hﬁl?}ﬂ #9h; and US
Patent No. 5, 587.4BRs THe _zgﬂm_)a@yz [ deBE fHe g@ﬁ@dggaﬁ@g fmaniB§ a0

anti body", e.g:, as described in US Patent exanple. Such 15
| i near ant i bo&ispéoifieansihody Faly)2Zuwolemito Epabdiab! fragorentoi spepardtely secrdted from

Bi speci ft ant | hodi.es, .Bi.speci.fi.c,anti.bodi es are.antibodj.es.th have
bi ndi ng sggci ?T ?:Oﬁ'}afngssu?%?te%% L &e%i)%ﬂ"ﬂs“%& B ?%Ibg@.%l%? | ary
bi speci fi ¢ anthtitody.ctherbigpedifitishilbod) thos Bithéewatble te pindepedisof the B cel |

surface marker. O her, such Enti bodi es may bind a first B cell 20 marker and
fur her bind SVERESTHING RefPBL trorniprand peoal human T pells; sl as thggenthei - B cel |

et bi i g/l B QBB i A8 BTG b ind gl | 99T 0

nmol ecul e on a 1 eukocyte such ‘as a I” receptor nolecule or
CD3), or Fe recepVenwsiienhniqyd fpRogii)g andugilating bispenjiii antipGhoiigmertsy R |
(CD32) an F .. (CD 16). so .as.to.focus cell.ula f ense chanisns to
the B cel ﬁS B:ﬁ%%!élé(iﬁ#% Tecol 6%18%11&0% scurlr%uf Ha¥s 4150 Seen dBSCI’l{)BdC.j For exa::nplrg,E

bispecific antibodies have been produced using leucine zippers. Xostelny et al., J.

Immunol,, 148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and
Jun proteins were linked to the Fab' portions of two different antibodies by gene

fusion. The antibody homodimers were reduced at the hinge region to form monomers

20  and then re-oxidized to form the antibody heterodimers. This method can also be
utilized for the production of antibody homodimers. The "diabody” technology
described by Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993) has
provided an alternative mechanism for making bispecific antibody fragments. The
fragments comprise a heavy-chain variable domain {(VH) connected to a light-chain

25  variable domain (VL) by a linker which is too short to allow pairing betﬁeen the two
domains on the same chain,

Accordingly, the VH arid VL domaius of one fragment are forced to pair with
the complementary VL and VH domains of another fragment, thereby forming two
antigen-binding sites. Another sirategy for making bispecific antibody fragments by

30  the use of single-chain Fv (sFv) dimers has also been reported. See Gruber et al., J.
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25 al so be used to localize cytotoxic agents to the B cell,. es
anti bodi es possess a B cell marker-binding armand an agh\%%ﬁﬁg(%ds t he

cytotoxic agent (e.g. saporin, anti-interferon-a, vinca alkaloid, ricin
A chain, nmewaoi/f4essate or radi oactive isotope hapten). BPrep®soiiozs2

anti bodi es can be prepared as full length antibodies or antibody fragnents
(e.g. F(ab')Z bispecific antibodies). 30 Methods for neking bispecific
anti bodies are known in the art. Traditional -38 29 Cctober 2004 WO

01/ 74388 PCT( Wabuidsl] DREB6P { II94E t Axtibodiks fvith okttt fwddiatdpeies &eCc anti bodies is
based on the coexpression of two. inmqunogl Qbulin heavy chain-1ight chain
pairs, where tcﬂléte‘gﬂ}@t%h%r%%énﬂleg‘gg%%D%%ﬁ@g%qmﬁqqde@tf?ﬂ“#I stein et
al ., Nature, 3JRaund/14380(1b983)). Because of the random assortment of

i mmunogl obul i n heaég and l'ight chains, these hybridomas (quadronmas) 5
produce a pot ent i atl.ffomiugatesmd Qthey Modiicationsrfithoodytagonisicul es, of whi ch
only one has the ' j £4 C s . Lf- Lon. of. the
cortect mofecul o SpafentREF héryeBbdadF it bt bR bluilndhilf
steps, is r at ercicarabpiicatipconfupdtet ea pratdric kgent. eCltkanotiset etitvrges madfdr
procedures are disclosed in 93108829, and in Trauneckery et al,, EMBO
J, 10: 3655- 363’@9”6525%3"!0’1% S‘E@?BP&W%}'%*%‘%%@P@HS“%&&Y% ge describedy o dy

vari abl e domaizggyewi th the desired binding specificities (antibody-antigen
conbining sites) are fused to i munogl obulin constant domai n sequences.
The fusion pref er ablopupaesgitan anagonigienthensl o5 biord snallanelpculeloning sadrastaant

domain, c ri Si : f i%, . 1.8 j-ons. It
is prefer ?gﬁ tcgh%g%%gﬁhgﬁ%%r%ﬁ%@vlﬁ%ﬁgph ’COhOSZ 'P gr?t%n ¥e glg%% %ﬁ?@% nt ai ni ng
the site 15 necedsaopntefuplatéd igphdin di anaentbodhengof the isedtion] the atadodlisis one of
the fusions. DNAs ncodi ng the i nmunog| ohulin _heay hai n fusions and,
i f desired, tﬁgnjug"’r’ﬁﬁﬁcS’QFB Pﬁeﬁnaryka@ﬂPeE'ﬁi?F‘ﬁ?sl eéﬁeaqoﬁgh%‘tagami ]ﬁt o separate
expr essi on VeGhdtasindiéle@il® pef SitddoREhiedRs). Majtnsthehidy! R kLmi}IS the O gani sm
This provides for great flexibility in adjusting the nutual "proportions of

the three pol ypeystEdt ¥May§adde which maybetidaeadtie May-Siiand uersigd afithr at i os of

t he three yg0l ' ' i } ' opti mum
Vel ds 100 s B RBNR e E Ok I R RLIA T30 QO B Rk T o
al |l three pol ywypnsidetdenmgossticonjogee.expr essi on vect or when the expression

of at | east

Alternatively, the antagonist is conjugated to one or more calicheamicin
molecules. The calicheamicin family of antibiotics are capable of producing
double-stranded DNA breaks at sub-picomolar concentrations. Structural analogues

20  of calicheamicin which may be used include, but are not limited to, 'y¥1, a21, a31,
N-acetyl-yl', PSAG and 011 (Hinman et al. Cancer Research 53: 3336-3342 (1993)
and Lode et al. Cancer Research 58: 2925-2928 (1998)).
Enzymatically active toxins and fragments thereofwhich can be used include
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain
25  (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain,
alpha-sarcin, 4/ euritesfordii proteins, dianthin proteins, Phytolaca americana proteins
(PAPL, PAPIL and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria
officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and the
tricothecenss. Ses, for example, WO 93/21232 published October 28, 1993.

30 The present invention further contemplates antagonist conjugated with a
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two pol ypeptide chains in equal ratios results in high y?ggi @1 n the
ratios are of no particular significance. 25 In a prefe of 8 nt of

t hi s approach, the bispecific antibodies are conposed of a hybrid

i mmunogl obuw0e1/74388avy chain with a first binding specifi @CrEsvio3sene arm
and a hybrid i munogl obulin heavy chain |ight chain pair (providing a
second binding specificity) in the other arm It was found that this
asynmetric structure facilitates the separation of the desired bispecific
conmpound fr omcuﬂmnidaﬁhﬂﬁﬂmlemww@ivﬁpw £. 12 ribBAdclieas:oot DA icadtmclase kid
presence of an |5m_| Iobllngﬂ% -39 29 _Ogtober 2004 WO O 74 88

PCTI USOL110382 28R%VROPHClsATey DYAE) hAIvPrgy of IRALOpGHY B &otoppLatrAY Tor ovi des

for a facile vgy z@ﬁuctr;%ﬁBﬂfa&fob&i‘ugai@ﬁ'aﬁtaédﬁﬁ&@ﬁﬁﬂnﬁl@s Hkmgd KRGS "MZ\GOY%/ 04690.
For further details of enera ng@I speci fic anti bodies see,” for exanpl e,

Suresh et al. Rﬂ\?e%h%@l ésﬁ, ml Ehﬂ%ﬂrl?l \and pegtioagtiv igotegepf i Peniugetts afthe o
h 7
anot her apgr O% 1t t : %Qﬁgtoh@ Ve%t E%& 3Q}uanli\%lsu%ﬁ \?é}iel& alfé.%gﬂ%a)l( Plto?g ace

between a pair P82\ can mze the
per cent age of doeplmgmgememhmmshcmmm/@m@d&mﬁm) pregiondté (S@DP),cel |

| t . Th f t. | t t of t
Gommin_of ' an AMTHEH SRR Reer SCaD e, RO omal |
am no acid si dgruabinASdefivaived @ﬁ:ﬂ&ﬁ&%%&ﬁ%&m&rﬁﬂm{cﬁ{e m[a)l E&i% mol ecul e

are replaced with [arger side chains (e. yrosine or tr

Conpensat ory "egigisi(fuchgs digrecingmisyl shpralg), T’rlﬁdle%&su@l aseghytageld de]= gllsgiéldgl de
chai n( s) a]]r 0€ Ghf B\ﬁﬁs?&cﬂ gﬁ)ﬂ; L&k 0%8120ﬁémh%1%§ed? P @?bl@%ﬂ&&?gﬁﬂ ng\Jrﬁ?%g e by

repl aci ng Targe m no “acl Al ahl ne or
t hreoni ne). Thich apbm(pdiaamnmmbemmyeﬂaylehahamme); didotygatedh@Gush altclyaie t he
het er odi nmer ve{) ot her %5 want e roduc ‘{SE ECh as hormdi nmers.

Bi speci fic antrbitfioexenpty S “P FPEPNERBCR A conj ugat e" anti bodi es.

For exanpl e, 1051mfm5rotmdaﬁt&dbeméh%smr@xmﬁe hatdid ReRtiotsdt &m bedbphRdcoupl ed
to avidin, the other to biotin uch anti bodi es have, for exanple, been

proposed to t &8 gesenboginVitetts gl Seicned 238:1098 (9@ Catrondlabeleds Pat ent No.
4,676, 980)y5 1635
92/ 200373, 1S, gpioek pEp el fenlae ] Glégen% B fihosRiagcb 2 R AYS

an exemplary chelating agent for conjugation of radionucleotide to the antagonist. See

'W094/11026. The linker may be a "cleavable linker" facilitating release of the

cytotoxic drug in the cell. For example, an acid-labile linker, peptidase-sensitive

linker, dimethyl linker or disulfide-containing linker (Chari et al. Cancer Research

20 52:127-131 (1992)) may be used. Alternatively, a fusion protein comprising the

antagonist and cytotoxic agent may be made, e.g. by recombinant techniques or
peptide synthesis.
In yet another embodiment, the antagonist may be conjugated to a "receptor”

(such streptavidin) for utilization in tumor pretargeting wherein the

25  antagonist-receptor conjugate is administered to the patient, followed By removal of
unbound conjugate from the circulation using a clearing agent and then administration
of a "ligand"” (e.g. avidin) which is conjugated to a cytotoxic agent (e.g. a
radionucleotide). The antagonists of the present invention may also be conjugated
with a prodrug-activating enzyme which converts a prodrug (e.g. a peptidyl

30  chemotherapeutic agent, see W081/01145) to an active anti-cancer drug, See, for
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may be made using any conveni ent cross-Ilinking nethods. I tahl e
cross-linking agents are well known in the art, and are%ié‘é‘ﬁﬁ%%@‘ﬁ n US

Patent No. 4,676,980, along wth a nunber of cross-linking techniques.
Techni ques wopi/giesser at i ng bi speci fic anti bodi es from ant pbowgorfiamgnent s
have 25 also been described in the literature. For exanple, bispecific
anti bodi es can be prepared using chem cal |inkage. Brennan et al.,

Sci ence, 229:81 (1985) describe a procedure wherein intact antibodies are
prot eol yti cal leyaple,aneoBSI0TIPERANAL Ppdo) L975fa7@gent s. These fragnents are
reduced in the presence of the dithiol conplexing agent sodiumarsenite to
stabilize vicinal &heeHzyme cAERPISRf Sih conipgaiepindBdas apy enzr eanghle b

formation. Th iﬁ?gtb : : :
thionitr obenz%gt e -n4%5r29 &ﬁ{%g%?&%%iﬁ%@%@ﬁﬁ%ﬂgé&%@ﬁ%ﬁ, %&0&082 ( TNB)
derivatives. @ Ghzyhes tiFd bre-uFeds id érei methaded'$his mverntion inchotsnmdategdt t 0 t he

Fab' -t hi ol by reductiqn.w th capt hyl am.ne _and. i.s m.xed w t.h an

cqui 1ol ar > st o, i pro Rt RE R bt YRR pBOtPa S o PidiFie Riaihe?

bi speci fi c antintb@ay drugfierylhifspenistint fon bérveril e {4 @ttty pradmpeintssed as
agents for the selective inmohilization 5 of enzynes. Recent ,pr_o?ress has

facilitated tHEedMeEQIOsBE eANTYASE PSSEH Sor CORySring IpBrpRc PHEERTOCKHOSIBRHINTG  whi ch

can be chem cajld yGRHRL 8ot QARGERRCiDibsREELS &ith m&ﬁﬁéifgl_%%ase?maﬁo@yshﬁt al .,
J. Exp. Med., 175: 217-22%’ (1992) CieSCI‘I be the production of a fully

humani zed bi spelilising carbexyptrtidgses-{raliraibgpsina{bush @b eathdBsiohBrRad L), fhrabgiwent was
separ at el y .secr from. 10 E. coli. .and subjected to directed chem cal
coupl ng. 18 vibrs e el Ming peetios EutinRP otk Bfe Bk dfe b speci 1

anti body t hus IJ-alaagéchrvagpaplitissesd, asdinltor doavertng Frodrayehaepcphamid-aginotde®l Er bB2
receptor and normal human T cel|s, as well as trigger the |ytic activity
of human cyt OFB%“PGPVWWQ@CgﬁﬁP%%WhﬁEﬁac‘toﬁiﬁfﬁeaf“?argets. Vari ous

Lechni ques 1 OfcifRikisihed kel 16l Bhichhe RS frodabd Bdbiecldrggmrent s _ 15

directly fromreconbinant cell culture hdave al so been descri bed. For
exanpl e, bi sf@dictamasavseiubfuicenyetingdrips deriyatioufwidu(Gulestanys Intulcderdsugst pper s.

Kost el ny al -] U . 148(5)n.1847-.1553 (1992) . . The | eucik.ne zi pper
pepti des 1?1 %om*%gg%gmaa%&aggsﬂ%m%% é@f%%m%%%laﬁer?ﬁéﬁn%@t%%mﬁ%q usﬁ%'l?t i ons of
two different fanohbathedufydegestized at their amine nitrogens with phenoxyacetyl or

phenylacetyl groups, respectively, into free drugs. Altematively, antibodies with
enzymatic activity, also known in the art as "abzymes", can be used to convert the
prodrugs of the invention into free active drugs (see, e.g., Massey, Nature 328:

20 457-458 (1987)). Antagonist—ahzynie conjugates can be prepared as described herein
for delivery of the abzyme to a tumor cell population.

The enzymes of this invention can be covalently bound to the antagonist by
techniques well known in the art such as the use of the heterobifunctional crosslinking
reagents discussed above. Alternatively, fusion proteins comprising at least the

25  antigen binding region of an antagonist of the invention linked to at leasta -
functionally active portion of an enzyme of the invention can be consiructed using
recombinant DNA techniques well known in the art [see, e.g., Neuberger et al.,
Nature, 312: 604-608 (1984)].

Other modifications of the antagonist are contemplated herein. For example,

30 the antagonist may be linked fo one of a variety of nonproteinaceons polymers, e.g.,
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fusion. The anti body honodi mers were reduced at the hi ng? r(g(g(!? é&form
nononmers 20 and then re-oxidized to formthe anti body he 8 Bl Thi s
nmet hod can also be wutilized for the production of antibody honodi mers. The
"di abody" t %90y described by Hollinger et al., Prog }lesszAcad.  Sci
. USA, 90: 6‘?&9{}%448 (1993) has provided an alternative rrec’:lp:égr'{liog?nfor

maki ng bispecific antibody fragnents. The fragnents conprise a
heavy-chain variabl e donai n (VH) connect ed to a Iight chain 25 vari abl e
domain (VL) b nker t%ﬁ alrlnaH ween the two
dormains on th n%le%arﬁaco Pﬁ%@% ﬁl’%&o?(ﬁéo 161%5 N (o} ngit of one
fragnent are fpolyethyleﬂmglml md\potybmpp]hm gimpl'ﬂimntagmmsté/&scﬂm h(d:ﬂeidmi ns of

anot her fragnent her formng two anti en—bl nd| n Sites. her
ey T aaMEl, bty 2t Ao, LR bt Pleittaraemany

si ngl e- chai n ek kovil ilBeartNach ad &acrive@ i F éza@l P;%eeM@uaﬁScet al ., J.
41. 29 COct ober 2004 WD 01/ 74388 PCT/ USO1/ 10382 | mmunol ., 152: 5368%%1994)

Ant i bodi es Swi tUS4nBA:0SEKIMBSL i apgeete Pecs: NptbAcadoftiiphat7ed30 (9805 ¥

trispecific amy RRdiams0anabe SOAR LA WooTHehs Sfubfilhed botobkTTTeYy, - _147: 60
(1991). M Conj ugates and O hér f\/bdl I cations of the Antagonist 5 The

ant agoni st s uddnpspmestwith embarcedisiraylatipmidtne ske disclosadie UaS. Patshig¥o. §{018:800f act ur e
herein are opti ona t t herapeutic
agents usef ul %’Jﬁﬁ‘“g% e@g@fﬁ%& eS%an%‘y%% r%gﬁyﬂ%%% ogga%gg agent

conj ugat es ha‘eeapbeanndxe&@dlwlithdhpﬁlbﬁmgoquou@ﬁbxﬁgpmfsplwtudﬂn‘mcﬁgan| st and one

(Us Pat entiOno Besion 3 8HC- el phondnboviahso PeistBBOAD. LPESREL Heonpl at cdl

herein. In On%x@ﬁﬂé@ﬂir&%ﬂtﬁlﬁfs o&‘b@ﬂeﬂly&%ﬁ@fbm&@ﬁp@%@m%dbﬁxedCOHJ ugat ed
to one or nore rraeie;anm ne nol ecul es about | to about 10

nmayt ansi nenol Sémeks. Bybifr W@tgeﬁwﬁhﬂy@gmewsenm«ewmq% begapiugeist iaxanpl e,
be converted g0; d%!%\?ﬁg%%t}ﬂ%d(ﬁb Qa?a[ SABLEErLA. Myzs%ﬁsg ggﬁ ted with

15 nodified anta ar | Caricer Research 52 1992)) to
generate a nisubids imotibnggreadion. u% t:heomthemyalt@ agent is optionally contained

15 within the liposome. See Gabizon et al. J. National Cancer Inst.81(19)1484 {1989).

»|

Amino acid sequence modification(s) of protein or peptide antagonists described
herein are contemplated. For example, it may be desirable to improve the binding
affinity and/or other biological properties of the antagonist.
Amino acid sequence variants of the antagonist are prepared by introducing
20  appropriate nucleotide changes into the antagonist nucleic acid, or by peptide
synthesis. Such modifications include, for example, deletions from, and/or insertions
into and/or substitutions of, residues within the amino acid sequences of the
antagonist. Any combination of deletion, insertion, and substitution is made to arrive
at the fmal construct, provided that the final construct possesses the desired
25  characteristics. The amino acid changes also may alter post—translaﬁonai processes of
the antagonist, such as changing the number or position of glycosylation sites.
A useful method for identification of certain residues or regions of the
antagonist that are preferred locations for mutagenesis is called "alanine scanning
mutagenesis" as described by Cunningham and Wells Science, 244:1081-1085 (1989).

30  Here, a residue or group of target residues are identified (e.g., charged residues such
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Al ternatively, the antagonist is conjugated to one or nore cal i cheam cin
nol ecul es. The calicheamcin famly of antibiotics are cgﬁ ehesf ?f’rodum ng
doubl e- stranded DNA breaks at sub-pi conolar concentrations. Struct ural

anal ogues 2AQoof/74ssd i cheanmicin which may be used i ncl ude pciasozioss2not
limted to, ' yJl, a2l1, a3l, Nacetyl-yl', PSAG and 011 in an et al _
Cancer Research 53: 3336-3342 (1993) and Lode et al. Cancer Research 58:
2925-2928 (1998)). Enzymatically active toxins and fragnents there of
which can be usegt, &spChibldgs, asti @i 436 fréplacd Bh@héutral @RV Ehagéd antinb r agment s
of diphtheria toxin, exotoxin A chain_ 25 (from Pseudonpnas aer ugi nosa),
ricin A chainacidimpst preferbly slanips qepelyalenipe) ct the B’I*Féa‘@a?(é‘f the appino

euritesfordii \prQbahAs eg' ﬂ%@ B%Qiﬁi?%dﬂéons'ﬂ@ﬁﬁ%ﬂén%ﬁﬁ s RilE{dng@ANa prot eins
(PAPI, PAPI | and PAP- |cac arantia inhibitor, curcin, crotin,

sapaonari a ofsf:nsmvma Itp ﬂleusumnmﬁpmr theryast eafiined binmotrodpsing fiwther enethéroRGEI,

phenonycin an 3/ 21232

publ i shed act (r)%er i’geﬁg?g@ﬁﬁuf’%e presgﬂﬁémﬁ\?ﬁ% olr%% F'?‘Zﬁ?%er cox\%)ec?rpl at es

ant agoni st combqlgasteesihnmdﬂls predék&mﬂﬂedﬂhb@btﬁfe cﬂ‘&]ibéhnm&]ﬂe?%ﬁ&d R6fHeUS01110382
conpound with nugcl eo]y |c actl a ribonucl ease or a

endonucl ease Piedsierguied F @gperﬁmg@%ge Ofﬂ(WO&aﬁlaWﬁ?’%@r oactive

i sot opes are avAch@flor rmdoﬂrh&aégn&&yﬁtcbmc@a atrtﬁglai)% Bideg ot ReioanbageNi St s.
Exanpl es include Ate™, 113" ,1125," Y90 Re 186 8, Sml53, Bi 212 P32

and radi oact i wepﬂe@odegie@n@tvmants@mcmgmdefgrfbe d@mdécte!mfagom st and

cyt ot oxi c ,agent nay,_be nma ing a.var.i tein

coupl i ng agents suc a%mf{fﬁl ?:Ifcﬁl%lr% y Smgl%%eZ pyrlaélyl g?’%‘ﬁ&%:l %'?%El onat e
(SPDP),  succifidiofsaymgingin(dgthbfirai Bh&i@ﬁi&ﬁdtyslpblypewﬂbmma&ﬂﬁg ahmﬂﬁadthyl at e,
imnothiolane (IT bi functional derivatiyves m doest uch as

di met hyl adi pi”Sﬁ Sidugyepy e a%@trwueegetlg%egh@éegﬂn%lso E]GE%%‘Hléﬂ?er
suberate), ai Q@J‘%@%ﬁﬁﬁ%oﬁﬁxﬂhﬂtﬂeﬁiﬂ@mﬁﬂém&t&o%tdﬁh&@m&mnds (such

as bis (p-azidobenzoyl)  hexanedi am ne), bis-di azonium derivatives (such
as bi s- (pdi azongthiamd mesidpe pr @phpﬂascmﬂﬁssnd e cytadonie plypentide Othes insertigeal t ol yene
2, 6-di i socgyan 0,

T 5di 1 udpo. Fuphs &\ BeiicBEt el HRhisR e AR G Gl ot |
be prepared asiagesstrdf be endyme)\brtagiolypestide sthichSadressesth Sfurh GRIB-1ifel AT .

Car bon- 14-1| abel ed ]
antagonist.

can

Another type of variant is an amino acid substitution variant. These variants
have at least one amino acid residue in the antagonist molecule replaced by different
20  residue. The sites of greatest interest for substitutional mutagenesis of antibody
antagonists include the hypervariable regions, but FR alterations are also
contemplated.
Conservative substitutions are shown in Table 1 under the heading of
"preferred substitutions”. If such substitutions result in a change in biological activity,
25  then more substantial c}}anges, denominated "exemplary substitutions” in Table 1, or
as further described below in reference to amino acid classes, may be introduced and

the products screened.

Table 1

Original Exemplary Preferred
Residue Substitutions Substitutions
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Substantial modifications in the biological properties of the antagonist are

accomplished by selecting substitutions that differ significantly in their effect on

maintaining (a) the structure of the polypeptide backbone in the area of the

5

substitution, for example, as a sheet or helical conformation, (b) the charge or

hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain.

Naturally occurring residues are divided into groups based on common side-chain

properties:

10

(1) hydrophobic: norleucine, met, ala, val, leu, ile;
(2) neutral hydrophilic: cys, ser, thr;

(3) acidic: asp, glu;

(4) basic: asn, gln, his, lys, arg;

(5) residues that influence chain orientation: gly, pro; and

(6) aromatic: trp, tyr, phe.
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neur am ni dase useful for converting glycosylated prodru | nt.o e drugs;
(3-1actamase useful for converting drugs derivatized w t%ﬁ&%_toheééé(i ns
into, free drugs; 15 and penicillin am dases, such as penicillin V am dase
or penicil IWQO0GE4E8H dase, useful for converting drugs de®CralSIEZ®ds2z at their
am ne nitrogen with phenoxyacetyl or phenylacetyl groups, respectively,
into free drugs. Alternatively, antibodies with enzymatic activity, also
known in the art as "abzymes", can be used to convert the prodrugs of the
i nvention into fre®Noasbhseevativeigbstitarims vell gutall Mrbaregyng dNatmbe oBaE: of20 457- 458
(1987)). Ant aggni st - ab rreﬂgon%]ggat es can be prepared as described herein
for delivery Of%fRESEHAARHE @t unor cel | popul ati on. The enzynes of this
i nvention can be cowglcoaéihyrefiaiiebt iolvee itmbiaARsSthe Pbpel BaBRhasaDIVE! |
known in the art such as the use of the heterobifunctional cross]inicing
reagents di scUB%uipeanistalso mpy e syhstituted, wenerallyivwith ssries, & imprevsikn oxddadiye at

| east the 25 | L ad LED] | | tion

| Tnked to & |onufrr ) Rlcac PRl b nA AR Colertcld oL | o

i nventi on can hord(somay barsideditoubes adgagonistiodoprosaits DMty §eanticudply svherd the known

in the art [see, e.q., Neube r et al. ture, 312: 604-608 (1984)].

Ot her nodi fi cﬁPP%%gé%QWﬁg?iﬁWPﬁmgﬁsemﬁn%ﬁFﬁp ted herein. For exanpl e,
30 the antagoni st pEariildriypkarsirdday sl stistitutivad] vaiaht BfvoRebaiiaindameous

pol yners, e.g., -44 29 Ogtober 2004 WO 01/74388_ PCT/ U%Ol/ 10382

pol yet hyl ene” §F {105t hypgrisoiegior aesidyes efA parenp antibedy, Siersrribn the rewltingopol ymer s
of  pol yetjayl %J ‘ | -.di scl osed
ner el n "l anefie) et TS, AR APl HGE o R RDEBABDLE L

ant agoni st ar eclpiiepga thegatept antibbiyofiem kwbiolrthéyrere gepemtetl, A somdeniast wkysfor i bed i n
Epstein et al., Proc. d, Acad Sci. 5.UJA. 82:3688 (1985); Hwang et al.,
Proc. Natl ASSH™ is.u‘l;\{?)%l ?““7‘%‘?“&@‘?61&’(“1 DIty JZERratigf ysin 53‘5%'\1@ 5,045 and
4,544, 545; an(BriAﬂQﬂe@éHﬁ@pﬁ”ﬁidbfeh@@oﬁﬁte@?@gﬁ-z’?site%&%hutatbd PORAGES aM th
enhanced circul ation tine are disclosed in U.S. Patent No. 5,013, 556.

Particul arly $SEtRleaming splshittionsafsa¢hesitgcheantibady ypriantethysgraprsisd piease

evaporati ; it L1 | 1 L.Si .
PhoSphat i gl clt e Siey b RRah HisBRof AL padcfes asfusions o he

phosphat i dyl etghendl mmoduskof MESpREygedIwithirseaale particle. The phage-displayed variants
are then screened for their biological activity (e.g. binding affinity) as herein

disclosed. In order to identify candidate hypervariable region sites for modification,
alanine scanning mutagenesis can be performed to identify hypervariable region
20  residues contributing significantly to antigen binding. Alternatively, or in additionaily,
it may be beneficial to analyze a crystal structure of the antigen-antibody complex to
identify contact points between the antibody and antigen. Such contact residues and
neighboring residues are candidates for substitution according to the techniques
elaborated herein. Once such variants are generated, the panel of variants is subjected
25  to screening as described herein and antibodies with superior propertieé in one or
more relevant assays may be selected for further development.
Another type of amino acid variant of the antagonist alters the original
glycosylation pattern of the antagonist. By altering is meant deleting one or more
carbohydrate moieties found in the antagonist, and/or adding one or more

30  glycosylation sites that are not present in the antagonist.
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extruded through filters of defined pore size to yield Iiggicgﬂ?s 1 th the
desired dianeter. Fab' fragnents of an anti body of the B rg ntion
can be conjugated to the |iposones as described in Martin et al., J. Biol.
Chem 257: w86v28% (1982) via a disulfide interchange rearnsemoss}

chenot herapeutic agent is optionally contained 15 within the |iposone. See
Gabi zon et al. J. National Cancer | nst.81(19)1484 (1989). Amno acid
sequence nodification(s) of protein or peptide antagonists described

herein are C_Onf[e”DGﬁ‘c@@laﬁEﬁbfﬁéﬁﬁj@ﬁdbs_iéﬂyf)i&ﬂl@bﬁthéﬁ_ﬂilﬁlﬁéﬂ&(l&nkdﬂ[pr ove the
binding affinity and/or other _biologica roperties of the ant atgonl st .

Anino aci d seqUbidled refarsitathe attaphmeniof, f&ﬂ@ﬁy@%tea}%e%toabﬁfiéﬂd@m REr oduci ng
20 appropri at g AdisR. —ﬁﬁaﬁg@pﬁdg E'éqﬁeﬂc@%sﬁ%%@ﬂ?—?ﬂ-&ﬁn@ eic acid, or by

peptide synthésis. Such nodiflcations include, for exanple, deletions
from and/or esREgineckthrednineywherd Xois anydsing gcit exeept prbling; arsithhrgeognitioni n t he
anm no acid:se nces.of the.. oni Al c i_nati of del.eti.Qn,
Chsort hon. S anQeBORES i cptiiatic HARREN i e SonIRR iy BindtepfiBee Wi,

provi ded t hat chdie Thufiahe moatd ofeithpes dRssEpeitile seifpshdes th 2folgdeptidct eri sti cs.
The ami no acid changes al so may .alter post-trans] ational processes of the

ant agoni st, s GteAtes Petralial elygosyltion ity Orlmked glyeqsylation tsferg fofheatizrlipentn i t es.

A useful et h%@loﬁa{ffﬁéﬂ&gh& N-&%?lga&t@mm EAhdiosk St ixg16eS oW hyliRGL AR Of the
antagoni st that are preferred 6cations for nutagenesis is called "al anine

scanni ng nut agéraeit somponlysewne dyddemineCulihonely hdmrangrelielos Sci ence,

244:1081- 1Q85 ( . I a _hesi rQup.. of ..t t_residues are
Cdent i 11 ed0( o SgTeiRpigEa ToF e BelicRunEn B BB b S3 isEBhFLE S5
PCT/ USO111038 2onvasicatlpaccanplishad By alteying therachigd atld segichce ephake it chitaims neut r al
or negatively charged 1 N acid,_(nost preferably a I.n or pol yal ani ne)
to affect ;heOPﬁ?ret%arétO?%ag?vefffféc ief frepep %qsasuwﬂ(foahﬁﬁr&sﬁ.gl .%m; no
aci d | ocati ong;gle mRsiatidd\daf 4QC8d ARRIbySRIRIHohiok)or kibstiRBoS BRDhb bt | ons
then are refined by introducing further or other variants 5 at, or for,
the sites of sBeterngpf Greoningaesidughioltee sepuense pkihe onginglap@genstfgran ani no

acid seqyence, l,at.| | eterm ned, the nature of the nutation per
497C 0 ML OB e

se need no erm ne or exanple, to analyze the performance of a
mutati on at a gi veNusleicacid nadlecubs andcoiding aming auidissquenct agimessifshed S conduct ed
at the target aﬁt%ggnri]st gl.[e prreep%irecc)lqay%r{%ritetg%f methods known in the art. These methods
include, but are not limited to, isolation from a natural source (in the case of naturally
occurring amino acid sequence variants) or preparation by oligonucleotide-mediated
20  (or site directed) mutagenesis, PCR mutagenesis, and cassette mutagenesis of an
earlier prepared variant or a non-variant version of the antagonist.
It may be desirable to modify the antagonist of the invention with respect to
effector function, e.g. so as to enhance antigen-dependent cell-mediated cyotoxicity
(ADCC) and/or complement dependent cytotoxicity (CDC) of the antagonist. This
25  may be achieved by introducing one or more amino acid substitutions 111 an Fc region
of an antibody antagonist. Alternatively or additionally, cysteine residue(s) may be
introduced in the Fe region, thereby allowing interchain disulfide bond formation in
this region. The homodimeric antibody thus generated may have improved

internalization capability and/or increased complement-mediated cell killing and

30  antibody-dependent celluiar cytotoxicity (ADCC). See Caron et al., J. Exp Med.
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expressed antagoni st variants are screened for the desir ctivity., 10
Am no aci d sequence insertions include am no- and/or car @gx@t@‘ﬁﬁbﬁ%m
fusions ranging in length fromone residue to pol ypeptides containing a
hundred or weoormsssesi dues, as well as intrasequence i nsewcirasey/msszsi ngl e or
multiple amno acid residues. Exanples of termnal insertions include an
antagonist with an N -termnal nethionyl residue or the antagonist fused
to a cytotoxic pol ypeptide. Qther insertional 15 variants of the antagoni st
mol ecul e i ncl ude 119161 108 $1980) idl SHIPeNB. L Imfaukdly THBIY38-0622 f1992)ant agoni st of
an enzyme, or_a polypeptide which increases the serumhalf-life of the

ant agoni st . ARGTIpdferipsatibadies svith-arpanced anti-lmonactixty may alse be pigpweh vari ant .
These vari ant ssinfeérofifde Aot cARELAMIIA gBLHHed i8S leies L) ey RBLARAN S!

nmol ecul e replaced by different 20 residue. The sites of greatest interest
for substi t ut iS3Ba$0-PARS{G¥IAlermtivelyt anrotiyodyramboerigatesreil mbiohdes died Fc
hypervari abl e__regi ons ut ., FR al terations,are, al so .contenpl at ed.
Conservati\?/e G ﬁ%ﬁ%ﬁlgmg?{gm?ﬁ °?41°°1%?‘%e”i%alﬁ&8‘? t he headi ng of
"preferred subBSIGCT cdpabilifiés. Std Stewenkorsdl BB UntilQdnedrDrig Dekibn B1219.280E198S). | N

bi ol ogi cal activity,. 25 then nore substantial changes,, K denoni nated

"exenpl ary substit fﬁ? insFrase the, sepup jhalf ife of theantaggpisty gre agsineorpatedel ow i n
reference to ' ' 4 : [ .

Gor oenod.  Tabi oV Shr BnERE Siop Y e DL M AR ama v RS L)
Subst i t ut i ons as d@cfgdde USHatenpf D3P, 240, (1 £70@88 AsPET higen/theBsn "#leagé A) val ;

| eu; iIevqb

receptor binding epitope" refers to an epitope of the Fo region of an IgG molecule
fe.g., 1gG1, IgG2, IgG3, or IgG4) that is responsible for increasing the in vivo serum
half-life of the IgG molecule.
¥IV. Pharmaceutical Formulations
Therapeutic formulations of the antagonists used in accordance with the
15  present invention. are prepared for storage by mixing an antagonist or antagonists
having the desired degree of purity with optional pharmaceutically acceptable carriers,
excipients or stabilizers (Remington's Pharmaceutical Sciences 16th edition, Osol, A.
Ed. (1980)), in the form of lyophilized formulations or aqueous solutions. Acceptable
carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and
20  concentrations employed, and include buffers such as phosphate, citrate, and other
organic acids; antioxidants including ascorbic acid and methionine; preservatives
(such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl
parabens such as methy! or propyl paraben; catechol; resorcinol; cyclohexanol;
25  3-pentanol; and m-cresol); low molecular weight (less than about 10 re’sidues)
polypeptidés; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides,
and other carbohydrates including glucose, mannose, or dextrins; chelating agents

30 such as EDTA,; sugars such as sucrose, mannitol, trehalose or sorbitol; salt forming
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Argl ; gin;lys Asngin; his; asp, lys; arggln Asp (Du; asngl S g@ r;
al aser G nasn; gluasn GQu; ginasp G Gl aal a H sasn; gi n?gl(éj%f%/eé? erg I1e

(I)leu; val; met; ala; ICU he; norleucine Lea (L)norleucine; ile; val; ile
net; ala;, pNeolMEsxr ; In; as arg Metleu; phe; ile |eu Paoaguseuosszal ; ile;
ala; Proalaala Ser Sthrthr Thr serser TIPtyr; he Tyr (Y)trp; he; thr;
serphe val (V)ile; | eu; net; phe; ICU ala; norleucine Substantial

nodi fications in the biological properties of the antagonist are

acconpl i shed kypuneliend sudl assoldBind; inetdl odisplees (e.gliZhnfieoteil @hiplsxeddddyori n t hei r
effect on nmaintaining aé%%tsts‘lp structure of the | ypept.i de backbope in the

area of the 5TSBBYEGFHE 28 RN M. BLURO OF Ppgstindge glyco

conformati on, jg@_t he charge or hydrophobicity of the nolecule at the
target site, or (c) the bulk of the side chain. Naturally occurring

resi dues are divi d&demplag agiddpAd dptibuly formudationpare desgabestiniW098/56418,

5  expressly incorporated herein by reference. This publication describes a liquid
multidose formulation comprising 40 mg/mL rituximab, 25 mM acetate, 150 mM
trehalose, 0.9% benzyl alcohol, 0.02% polysorbate 20 at pH 5.0 that has a minimum
shelf life of two years storage at 2-8 °C. Another anti-CD20 formulation of interest
comprises 1 Omg/mL rituximab in 9.0 mg/ml. sodium chioride, 7.35 mg/mL sodium

10  citrate dihydrate, 0.7mg/mL polysorbate 80, and Sterile Water for Injection, pH 6.5.
Lyophilized formulations adapted for subcutaneous administration are described in
W097/04801. Such lyophilized formulations may be reconstituted with a suitable
diluent to a high protein concentration and the reconstituted formulation may be
administered subcutaneously to the mammal to be treated herein.

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

20  antibody that binds T cells, e.g. one which binds LFA-1). The effective amount of
such other agents depends on the amount of antagonist present in the formulation, the
type of disease or disorder or treatment, and other factors discussed above. These are
generally used in the same dosages and with administration routes as used
hereinbefore or about from 1 to 99% of the heretofore employed dosages.

25 The active ingredients may also be entrapped in microcapsules brepared, for
example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems (for example,
liposomes, albumin microspheres, microemulsions, nano-particles and nanocapsules)

30  orin macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical
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properties: 10 (1) hydrophobic: norleucine, net, ala, val
neutral hydrophilic: cys, ser, thr; (3) acidic: asp, dl uzgﬁﬁtebﬁégb@f asn
gln, his, lys, arg; (5) residues that influence chain orientation: gly,
pro; and (Wpoxrsssmtic: trp, tyr, phe. -47 29 COctober 200¢TNEVQIDA824388
PCTI USO / 10382 Non-conservative substitutions wll entail exchanging a
menber of one of these classes for another class. Any cysteine residue not
i nvol ved in maintaining the proper conformati on of the antagonist al so
maybe substi t Wekslcesd6thaxiitiohyOsultA Bde(lp®®, to i nprove the oxidative 5

stability of the | ecul nd prevent aberrant ssl.i nki n nversely,
cystei ne bond(s) ‘@&éﬁfgﬁ’aﬁ’i‘@nﬁﬂi‘y QBFﬁpérf’gt ol P ‘?Stogost ability
(particul arly whehed-feltase REfAROR lﬁ&1ua§seﬁﬁbeﬁﬁ&dbmgahﬁés%@mhyaf@ﬁoﬁé an Fv
fragment). A particularly preferred type of substitutional variant involves

substituting dwlmesycorisiningipantesenish béchmeagiiess aveds thfern of shapdartisins,
anti body. @e”eé[’%ﬁ'ﬁr‘rﬁ(s\? o}ﬂi?cr&?i@éﬁ!ldésbﬁﬂf]%%s\éﬁ deBR3d a%@kﬁﬁ%c%fm ffie FUr ther

devel opnent” wi e 1 nprove gl ca proper I es ive to the

parent anti bocjyol;festgn; hydiughls (foegxampis, pap@intiedyctidyl amiveniae) omay f or ]
i opl ay. ert aphynggoRiay. el PR Pel Ro sl celradpolloientl) “or e

nmut at ed t o gengidane K%Hyl-—L%@ﬁa&hﬁé %omgmaswwﬁénm:@me&te 6é’§£ﬂa§let1£‘cuc-rhe
anti body variants thus generat ed are 15 di SE in _a monoval ent fashion

from fil ament cgis-ghrrele agd penobimess sieh #318¢ BHERO, EE%OTE}MK@J‘?CMbIGprOdUCt of ML3
kaged hi
packaged Wit M ficRasibBRbHhakFor TR BRGARNL 38) XGRREPIIPRLSOIASLLRE |

di ZC:‘ _osefl_. I n aud?elym{y)-ﬁdgdtoxfbummdmdat e hyper varr ab:c e regl on js:jt e;s ;or
nmodi fication, alapjne scannin enesrs an. er ornmed .fo_j.dentify
hypervari abl e regi %m.u@g EEGE‘?} FBIraA ?@Hﬁtbf’)?tefli? y‘r’f‘rs’gen

bi ndi ng. Al t erBatily wedoyhplised b} faekfibh iRRah shrile ﬁltratlon membranes.

15 V. Treatment with the Antagonist
A composition comprising an antagonist which binds to a B cell surface
antigen and a composition which contains a cytokine antagonist, e.g, an antibody,
wherein both may be in the same composition will be formuiated, dosed, and
administered in a fashion consistent with good medical practice. Preferably, the anti-
20  cytokine will comprise an anti-JL.10 antibody and the B cell antagonist will comprise a
B cell depleting antibody, preferably an anti-CID20 antibody such as Rituxan®.
Factors for consideration in this context include the particular disease or disorder
being treated, the particular mammal being treated, the clinical condition of the
individual patient, the cause of the disease or disorder, the site of delivery of the
25  agent, the method of administration, the scheduling of administration, énd other
factors known to medical practitioners. The therapeutically effective amount of the
antagonist to be administered will be governed by such considerations.
As a general proposition, the therapeutically effective amount of the antagonist
administered parenterally per dose will be in the range of about 0.1 to 20 mg/kg of
30  patient body weight per day, with the typical initial range of antagonist used being in
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It may be beneficial to analyze a crystal structure of t anti - ant i body
conplex to identify contact points between the antibodyagﬁ@“%ﬁggggh. Such
contact residues and neighboring residues are candi dates for substitution
accordi ng twobhmsgsechni ques el aborated herein. Once suchcwasélaniss are
generated, the panel of variants is subjected 25 to screening as descri bed
herein and anti bodies with superior properties in one or nore relevant
assays may be selected for further devel opnment. Another type of am no acid
variant of theeaghR@@absi 24 I®mg/kEhe original glycosylation pattern of the
antagonist. By altering_ is _neant deleting one or npre carbohydrate

noi eties found in F%PfﬁﬁFﬁ@W“ﬁﬁﬁmboéﬂ&i&q@%OWS%%RQ%]XAN@

gl ycosyl ati on g} : Ltl @i ' T Cct ober
J004 b 01/ 74305 BOH CRAPPBLES RS Bt Stabe BRIl kb tmyotladt 1 cal 1y
ei ther N-1i nkeutitmdy @re} fon kxrguple, i he regel fromfabowt 20mgmintoaboud BIM/BR. t he
carbohydr ake gpL o didle bl d1ea Rl ool RPALAR N Gecd St due. The
tripeptide”sequences aspaﬁamlu}%iserine an asparaglﬁe- “{hr eoni ne, where
X is any am neecatinbndedcfopRITUXAN®CForakanlBeont ang giinisdt 151t paticancss f or
enzymatic attachnment of the carbohydrate nojety e, asparagi ne side

to t.
chain. Thus, th&%F %@W%&ﬂlﬂﬁ%?ﬁ@g@%ﬂwpw €& W€ in a .
pol ypepti de  @h&Ak GSherded ShhlaBbut QbMEARMb bduBshd/f2, Br bidMpRdegh ¥eqsy! ation
refers to the attachnent™ of one of The sugars N-aceyl gal act osam ne,
gal act ose, or Sgmgmldotabodt 200megmdxyani i no  acid, nost commonly serine or
t hr eoni ne,;,al t hough, 5- hydr oxyprol.i-ne qor 10 5-hydrox S al so be
used. Add}on of Biogieyey PATHERIGIRE Qs o o AL BN 51 B E. Tenc Ty
acconpl i shed (iylicatet] ®Fiongoit iere 3tibssqueaicdode(Sedtierti dhsmgmat dvae of the adidbaéy ns  one

or nore of the above-described tripeptide. sequences (for N-1inked

gl ycosyl ati on m@ﬁ%‘?ﬁﬂ“#ﬁ@%@(%@@?ﬁﬁ%Zanﬁ%%lﬁwyﬁﬁeﬁEugddi tion of,
or substituti QBsdpsy), FlRRRaRSle, (APMRiaPalsk Ry BE inlths RARS H6m LB&It3BRS/MINt he.
sequence of the original "antagonist (for 15 O-linked glycosylation sites).

.

Nucl ei ¢ aci d r#boweblmag/mer(egdirony 2bavk Aémaloi2do shoah20{bne/ma) 4nd thessubsequend

ant agoni st, -ar r ed .b \iarl et d i he art. These
oo < hsar SaB R e Bl gD ISR R

net hods incl U8 0,”1solatio a natural source
(in the case of natAumatel ybove, however, these suggested amounts of antagonist are subject to

a great deal of therapeutic discretion. The key factor in selecting an appropriate dose
and scheduling is the result obtained, as indicated above.
For exarople, relatively higher doses may be needed initially for the treatment
20  of ongoing and acute diseases. To obtain the most efficacious results, depending on
the disease or disorder, the antagonist is administered as close to the first sign,
diagnosis, appearance, or occurrence of the disease or disorder as possible or during
remissions of the disease or disorder.
The antagonist is administered by any sunitable means, including parenteral,
25  subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if désired for local
Immunosuppressive treatment, intralesional adwinistration. Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous
administration. '
In addition, the antagonist may suitably be administered by pulse infusion,
30 e.g, with declining doses of the antagonist. Preferably the dosing is given by

-53 -



occurring am no acid sequence variants) or preparation b

ol i gonucl eoti de-nedi ated 20 (or site directed) nut agenes¥2,0W2004

nmut agenesi s, and cassette nutagenesis of an earlier prepared variant or a
non-vari antwgeissisgsn of the antagonist. It naybe desirabl ectosomadisty t he
ant agoni st of the invention with respect to effector function, e.g. so as
to enhance anti gen-dependent cell-nmediated cyotoxicity (ADCC) and/or

conpl ement dependent cytotoxicity (CDC) of the antagonist. This 25 nay be
achi eved by i i;E@@RE int@t R8Rra08ly ilPfvBnchE bN@ibaRhitosd ibfebiidnd] depiiffiidgn it FC
region of an antibody antagonist. Alternatively or additionally, cysteine
resi due(s) naynpdetherbe adipiestation is eefpeclrerjp.on, thereby al l owi ng interchain
disulfide bond for Bk 1Y abhinictd? bihet ClBnas HhEn BOURALAIELLEGaNt | body 't hus
generated may have 1 nproved I nterna I Zat 1 oh capabi I Tty and/ or increased
conpl ement - medhahatberapeitic kjehtsj inguranshpp@Ssivrageits and/areyelthenwiti el ul ar

cytotoxicity . oee ron et al. . J Exp . -49.2 t gher 2004 WO
01/ 74388 PETI %%%%g"}ﬂ&-? o fghin %%mt"f%’é’)“ ’%W%ﬁ%%&’é‘}‘&@%&“’?ﬁwnol .
148: 2918- 2922 sph@formuld@eiR Gk BeinkIe phatiatdeled] s matibn, @Rl snsemtaat i - t unor

activity may also be prepared _using _ heterobifunetignal  ,cross-Iinkers as
described in \Aéministiationin eithenprdsr, whesein preferablysthons g tige perfoflgnly both (or

Al ternatively, aptibody gan i 8 | &Rvit@s dual Fe 5 regi ons
and may t her egl)}?%g\?gs Snhanced cong%g&ngﬁﬁngg%@man ADCC capabilities. See
Stevenson et al. AdsideGancaimibstrgiobefprgteirGmPEoniis® the 98&Nt the Prgsdnhcr ease t he
serum hal f, Iife of .the antaqgoni.st. one | ncorporate, a sal yage receptor
bi ndi ng epl!ot o PBPHCAHRR ?%genﬁﬁ‘iqﬁgagﬂ?%fmflg’égé%’lmﬁﬁts gﬁ g%ﬁ?t%?eﬁ%?gyglfarﬂagnent) as
described in WenRadteMbn 6f iRic%bil enteingke Mphgdnists cHcRshakiet By the the term
"sal vage 10 receptor binding epitope ' refers to an epitope of the Fe
region of an IgEesRAncednistyringg therapgutically gifetive gagmt o Elﬂg?&‘)mt'h%ﬁte’i s
responsi bl e fqg. hQGE E?Wo@@loféﬁ C?lu 'ﬁﬁb&’ﬁl&&ﬁfﬂd”wg@%ﬁde}ﬂiﬁ QBsetd?gsﬂegG

nol ecule. 1V. armaceut | cal” Fornul ations Therapeuti c 1ornul at’i ons of the
ant agoni st s uskstapiyrio gersmtelmireceliviat éntibbdies. 15 present invention are prepared

for stora by m xi an antagoni st or antagoni sts, . hawving. desired
degree of purity wﬂ%egfﬁtfv&?é OIF?H%IP%S%&%B@%?%n&@(‘?@%ﬁ%ﬁ?@"%&&i ers,

contained in a vector) into the patient's cells; iz vivo and ex vivo. For in vivo delivery

the nucleic acid is injected directly into the patient, usually at the site where the
antagonist is required. For ex vivo treatment, the patient's cells are removed, the
nucleic acid is infroduced into these isolated cells and the modified cells are
20  administered to the patient either directly or, for example, encapsulated within porous
membranes which are implanted into the patient (see, e.g. U.S. Patent Nos. 4,892,538
and 5,283,187). There are a variety of techniques available for introducing nucleic
acids into viable cells. The techniques vary depending upon whether the nucleic acid
is transferred into cultured cells i vitro, or in vivo in the cells of the intended host.
25  Techniques suitable for the transfer of nucleic acid inio mammalian ceils in vitro
include the use of liposomes, electroporation, microinjection, cell fosion,
DEAE-dextran, the calcium phosphate precipitation method, etc. A commonly used
vector for ex vivo delivery of the gene is a retrovirus.
The currently preferred in vivo nucleic acid transfer techniques include

30 transfection with viral vectors (such as adenovirus, Herpes simplex I virus, or
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exci pients or stabilizers (Rem ngton's Pharnaceutical Sci 1
edition, Gsol, A Ed. (1980)), in the formof |yophili z gﬁ%&%ﬂ?é@ ons or

aqueous sol utions. Acceptable carriers, excipients, or stabilizers are
nont oxi ¢ t ovoerigsents at the dosages and 20 concentr ati easusimpbisged, and
i ncl ude buffers such as phosphate, citrate, and other organic acids;
antioxidants including ascorbic acid and nethionine; preservatives * (such
as oct adecyl di net hyl benzy | amoni um chl ori de; hexanet honi urn chl ori de;

benzal koni um &Bé@tésﬁ&latéﬂ&ﬂﬂﬁ}dﬁﬂfﬁbﬂmas&fﬂyﬁéﬂﬁ@ssefﬁﬂﬁﬁdﬁ for Wil Wediated benzyl

al cohol ; al kyl parabens such as net par aben; catechol;

resorci nol ; cmﬁéfmme%m%%ﬂéﬁan RE- (Sf‘irf@'s‘?ﬂa‘jﬂl’e )-SWEA ecul ar
el ght (Tess LiaoabRil acasbiiRine RRIORRI RS w0 LGBy SHE a5 serum

al bumin, gelatin, or |mTunog |c pol ymers such "as
pol yvi nyI pyr r dhe fdmabceﬂarsumaolan@@uw@s f@wﬂﬁyfacegiembmp@temguhe agi ne,

hi sti di ne, -.argini.n [ i ne; nNosac ha charides, and other
car bohydrat5 Qar %tlcudlaﬂl a%'%/f? récep t@ &I ereﬁp%sﬁg’fea%rl ng agents 30

such as EDTA; empggm éahsamch umﬂmscenrmﬁmetxﬁémbrhﬂeqhabmmoameawithl tol; salt
formng -50 29 tober 04 V\D 01/ 74388 _PCTI USQ1/ 10382 counter-| ons such
as sodi um neteafo sy be vped 1y targpting andior tp fagiiigiediplks, e-g FPEPIOEBH i oni ¢

surfactants sugh, wg%en%aamo LRSI oo OB 630G 88l _( PEG).

Exenpl ary anti - anti body fornulations dare described in W98/56418, 5
expressly i ncomé@gomnﬂmmmnbxchngfaodpmns ﬁmt@gtptumapdh:ﬂarmamgeml bes a

l'iquid mul |dos formJ,I tUXI mVl acet at e,
150 T (0knang g g acsilai St Ao Rresblot R n R RS O

t hat has a m nriesaibed S‘Jilealxﬁmblleﬂgrwﬁ ethyaar Cheh. V6A G420 1432-(8983); aﬁﬂot her

anti - CD20 forrrulatio | re ses / rituyxi in 9.0
o/ L sodi um HIBET €l Srosshathtd ST amOTo A0 S AR nfarate? obhong/ ni
pol ysorbat e 8Qyaff) 18behigh MbkiRk ahdEenk MY pRitocoRtFcdARdersob ¥oRNI | | zed
formul ati ons adapt éd for subcut aneous adm niStrati on are described in

W97/ 04801. Slﬁ@f?n¢6§/5tﬁ§kﬁ0ﬁ‘rsiéﬂl99§} ﬁm s WEsO32Hph2 andetbo references dtgd fierdin.a

sui tabl e (}l | uent 1723 %rt: l_%oncent ration and the reconstituted

f or mul atlon may be "a mnls ere ubCut aneously to the mammal to be treated
her ei n. In another embodiment of the invention, an article of manufacture containing

materials useful for the treatment of the diseases or disorders described above is
provided. The article of manufacture comprises a container and a label or package
insert on or associated with the container. Suitable containers include, for example,
20 bottles, vials, syringes, etc. The containers maybe formed from a variety of materials
such as glass or plastic. The container holds or contains a composition which is
effective for treating the disease or disorder of choice and may have a sterile access
port (for example the container may be an intravenous solution bag or a vial having a
stopper pierceable by a hypodermic injection needle). At least one active agent in the
25 composition is the antagonist which binds a B cell surface marker. Proferably CD29,
and an anti-cytokine antibody, e.g. an anti-IL10 antibody. The label or package insert
indicates that the composition is used for treating a patient having or predisposed to
an autoimmune disease, such as those listed herein. The article of manufacture may
further comprise a second container comprising a pharmaceutically- acceptable

30  diluent buffer, such as bacteriostatic water for injection (BWEFI), phosphate-buffered
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15 The formul ation herein may al so contain nore than one_ active ound
Zi.; necessary for the particular indication being trealzgcﬁ:,SCt‘ﬂ?eéggé’%bl y
those with conplenentary activities that do not adversely affect each

ot her. For weampisegg it nay be desirable to further provirdg/UsoEIWss2t OXi C
agent, chenot herapeutic agent, cytokine or imunosuppressive agent (e.g.
one which acts on T cells, such as cyclosporin or an 20 anti body that binds
T cells, e.g. one which binds LFA-1). The effective amount of such other
agent s dependsaliie, Rivgersiohutibn &id deriré@eoingbn. B eschtthdr indhiie otief matesinison, t he
type of diseasge .or_ djsorder orgijr eat nent, and, oﬁlg_er factors discussed
above. These dlegrablgdrigy areymersialandiseniiandporat, MGRigiye othenbrifrs, filuents,

admi ni strat i orHeRUL&Alea S Sfheher ei nbefore or about from1l to 99% of the
her et of ore enpl oyed dosages. 55 The active ingredients may al so be
entrapped in ni cr Hedles deteds gfitepiavedion prgrillusrigdpy the foovinzaen-lmitingn

techni ques O gt L et AGL Al ROLAUTERLEAL L8 of S5 SKATR) Spresty

hydr oxynet hyl ¢ os’ e gelatin-m crocaps
pol y( et hyl netihaepdratedEdy referaacapsul es, respectively, in colloidal drug
delivery systens (for exanple, |iposones, album n mcrospheres,

m cr oenul si ons, nano-particles and nanocapsul es) 30 or in macroemnul sions .
Such techniques are disclosed in Rem',rmﬂh-'l& Phar maceutical -51 29 October
2004 WO 41/ 74388 PCTIUSO 1/10382 Sci ences h edition, Gsol, A Ed.
(1980). Sustai ned-rel ease preparati ons maybe prepared. Suitable exanpl es of
sust ai ned f.el parations include sem perneable matrices of solid
hydrophobilcg)e M cont ai ni ng the antagoni st, which matrices are in the
form of shapediwatmenk efNon-Hodgkin’sfliynighonts n crocapsul es . Exanpl es of

sustai ned-rel ease natrices include polyesters,  hydrogels. (for exanple,
E)(L)JI é( Zgy;:lr o%et gy;;%t‘z%?’l’%%”ﬁ degkg'rs l%gfm%aé{?@gﬁﬁﬁﬁmsa%? ctides
.S, Pat. . an@-T YPar¥ t @ @BSksY BP0, 0r four Yetlés. SMeredfier, th
et hyl - L- gl ut arfagte, non-deyg% adabFe et hy%);gne-vi ny?a acgtrate, degr adearlblz | actic

aci d- gl ycol i c ratitnd isadpotigtaed RIEUEANG intrpeenpubRanordDERORENPiewipedesat e 10
m crospherlejs c%%lghseg_d of lactic acid glycolic acid copolyner and | euprolide
acetate), Tand poly-D-()-3 hydroxybutyric acid. The fornulations to be
used for in vivo adaj ni SOmgti’@Vidapst be sterile. This is

150mg/m® IV days on 8, 15 & 22

(B)  150mg/m® IV day 1
20 375mg/m’ IV on days 8, 15 & 22
(©) 375mg/m’IVondaysl,8, 15 &22
This same patient is administered CHOP chemotherapy according to the
tegimen described in US Patent 5,736,137,
25 After freatment, the patient is monitored to evaluate the effect on lymphoma

status, e.g., number and size of tamors.

Example 2
Treatment of Solid Tumor in Advanced Stage

30 A patient having an advanced colorectal cancer characterized by B cell
involvement is treated concurrently with an anti-IL10 antibody and RITUXAN® at

the same dosages as in Example 1.
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readily acconplished by filtration through sterile filtr 5§ﬁ? Teghy anes. 15
V. Treatnent with the Antagoni st A conposition conprising 9? ni st
which binds to a B cell surface antigen and a conposition which contains a
cyt oki ne arwa@om3st , e.g. an anti body, wherein both nay PE&USH/W0 sane
conposition will be fornul ated, dosed, and admnistered in a fashion
consistent with good nedical practice. Preferably, the anti 20 cytol dne
will conprise an anti-1L1 0 antibody and the B cell antagonist wll _
conprise a B cell Adrphefag daatibndyevaari 6 ddernin@iwiiier sucké@n@nt | body
such as Rituxan(r). _Factors for consideratiqQn in thjs context include the
particul ar di JEREEulE R ALPRHPEOT FHEPREE: €180 REBE O FHRATTEHRKAGE 1S {¥ARRal  bei ng
treated, the GhiipnGaLr6oRlolRP minstoRCvatiditlh istiddbropAdsisent . the cause of
the di sease or disorder, the site of delivery of the 25 agent, the nethod
of adm nistration, the scheduling of adm nistration, and other factors
known to nedical practitioners. The therapeutically effective anount of the
antagoni st to be adm nistered will be governed by such considerations. As a
general proposition, the therapeutically effective ambunt of the antagoni st
adm ni stered parenterally per dose will be in the range of about 0.1 to 20
ng/ kg of 30 patient body weight per day, with the typical initial range. of
ant agoni st used being in -52 29 Cctober 2004 WO 01/ 74388 PCT/ US01114382

the range of about 2 to 10 ng/ kg. The preferred antagoni st is an anti body,
e.g. an antibody such as RITUXAN (r), which is not conjugated to a
cytotoxi c agent. Suitable dosages for an unconjugated anti body are, for
exanple, in the range fromabout 20ng/nz to about | 000ng/n2. 5 In one
enbodi nent, the dosage of the antibody differs fromthat presently
recommended for RITUXAN(r) . For exanple, one may adm nister to the patient
one or nore doses of substantially |less than 375ng/ n2 of the anti body,
e.g. where the dose is in the range from about 20ng/nz to about 250ngy/ nP
, for exanple fromabout 50ng/n2 to about 200ngy/n2. 10 Moreover, one may
adm nister one or nore initial dose(s) of the antibody followed by one or
nore subsequent dose(s), wherein the ng/n2 out 20ng/nR to
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about 250nmg/n2 (e.g. from about 50ngy/n2 to about 200ng/n%3 and t he
subsequent 15 dose nmay be in the range from about 250ng/§ﬁ ciebenBeit
1000ng/ m . As noted above, however, these suggested anobunts of antagoni st
are subject to a great deal of therapeutic discretion. The key factor in
sel ecting an appropriate dose and scheduling is the result obtained, as
i ndi cat ed above. For exanple, relatively higher doses may be needed
initially for the treatnent 20 of ongoing and acute di seases. To obtain
t-he nost efficacious results, depending on the disease or disorder, the
antagonist is adq% i red as close to the first sign, diagnosis,

appear ance, or oc ce of the disease or disorder as possible or during
rem ssions of the' disease or disorder. The antagonist is adm nistered by
any suitable neans, including parenteral, 25 subcutaneous,

intraperitoneal, intrapul nonary, and intranasal, and, if desired for |ocal
i‘mmunosuppressive treatnent, intralesiona | admnistration. Parenteral
i'nfusions include intramuscular, intravenous, intraarterial |,
intraperitoneal, or subcutaneous administration. In addition, the

ant agoni st nmhy suUseabf gn bati-aginking shébawly dryfrapment thendof oir eyfokir@Oantagpnist wi t h
decl i-ni ng doses of the antagonist. Preferably the dosing is given by -53 29
Cct ober for GighuiRnité/ of 43 88mbiadd \ghépatalidd I82 sintul@addus A mititisdtionr &f ssgaditial
i.ntravenous or subcutaneous injections, depending in part on whether the
adm ni sidiabisRibs W b oRfderC %nPEtiein@r BRYidRGMdebhdik O hSeralTROURES .

such as .cytotoxi ¢ agents, chenotherapeutic agents, | nmunosuppressive
agent:s h: : W St ' '

i stepeRls, SR8 gtk O by REHIRh A RoEIcTtlor LI FAORATE,
or der, erein preferably there is a tine period while both (or all)
active ag%%%%ﬂﬁgﬂﬂfﬂﬁﬁéously exert their biological activities. Aside from
adm.ni stration of protein antagonists to the patient the present 10
application contenpl ates_adm nistrati on of antagonists ene ther ,
Such admi ni 4t r at Vem aesording (tejclaimc.gwhereigoths eppéelagie ﬁﬁ%icgwnge &e@ﬁpassed
by the expression "admnistering a therapeutically effective anmount of an
ant agonlysiphom8es Jeukemia cells. .

3. Use according to claim 2, wherein the B cell lymphoma is selected from the
group consisting of low grade/ follicular non-Hodgkin's lymphoma (NHL), small
Iymphocytic (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 disease NHL and Waldenstrom's Macroglobulinemia.

4. Use according to claim 3, wherein the B cell lymphoma is low grade/

follicular non-Hodgkin's lymphoma (NHL).

5. Use according to claim 2, wherein the leukemia is selected from the group
consisting - of acute lymphoblastic leukemia, acute myelogenous leukemia, chronic
lymphocytic eukemia, chronic myelbgenous leukemia, lymphoblastic leukemia, lymphocytic

leukemia, monocytic leukemia, myelogenous leukemia, and promyelocytic leukemia.
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for exanple, W96/07321 published March 14, 1996 concer ni t he of gene
therapy to generate intracellular antibodies. 15 There aﬁ@%q@%ﬁ@%
approaches to getting the nucleic acid (optionally contained in a vector)
into the patient's cells; in vivo and ex vivo. For in vivo delivery the
nucleic acid is injected directly into the patient, usually at the site
where the antagonist is required. For ex vivo treatnent, the patient's
cells are renoved, the nucleic acid is introduced into these isolated
cells and the nodified cells are 20 administered to the patient either
directly or,6.for Usemepordingen ciaimul. atheseinithenitiessh pagigh eﬂi‘@ﬁﬁ?‘@ﬁﬁ’é‘ﬁ: agpmtdf are
inplanted into the patient (see, e.g. US. Patent Nos. 4,892,538 and

5, 283, I8E)ted Then ¢heagroup comsistiag yof (THOR,CIIE, dMidszantvaid, Alytazabiing, DVPs ATBA, ng
nucleic acids into viable cells. The techni ques vary dependi ng upon

whet heraimBici ChdRizer abbsotheipy Negiafee Maellai tHemotherdpyr aimel ABVD, CEOR), or
invivoin the cells of the |ntended host. 25 Techni ques suitable for the

transfeycah MHAGTE @A dvittDof WRIBIRIsIBRqeRt |G -C'SFVtréa{tﬂentD nelagsien ke pyse of

Ilposones él'ectroporation, nlcr0|nject|on cel | fusion. DEAE-dextran,

t he cal hum ho e n co u tor
For ox GTUB el rosy SPOFR TyuRt, AeuIFieR: hGubieyh TRt RpE! o
in VI vo n cI eic acjid transfer techniques include 30 transfection with
-viral plrexates Cléléla Uenovi rus, Herpes sinplex | virus, or -54 29
Cbtdber 2004 V[)01/74388 PCT/iSSO 1/10382 adeno- associ ated virus) and lipid
based systens (useful ids for pid nmediated transfer aof th gene are
DOTMA, DOPE And [S@‘;ear@pr igghfo él@&ﬁﬂlae‘)’ eri @6@“ cytaking: pRHhedy tor; Gagiehity abl e
to provide the nucleic acid source with an agent that targets the target
cel | s, therebf as cpiokimnatantagdyistsiseni antellf2oanttbody) an suti-llae @nteadyr anenpribd@i n or
the 5 target cell, aligand for a receptor on the target cell, etc. Were
|'i posonggibade an%ﬂﬁ’J'IWanti%gjr Qr BA affapsitistloif Nk, 106 J1.¢6) dr BNFd.ace nenbr ane
protein associated with ocyt05|s may be used for targeting and/or to
facilitate uptake, e.g. capsid proteins or fragnents thereof tropic for a

particular cell type, anfih %j' giﬁnf'f)rwﬂérahetﬁgsanm ind! BAEIAY or fragment

internalization in cyclin protel ns that target intracellular

| ocal iz t| Oﬁ‘?fg&)’é nd enha?ﬂ%ggl nt r@rng d ody leE) antaghEiSE echni que of

recepto

9. Use according to claim 8, wherein the anti-IL10 antibody is a humanized or

human monoclonal antibody.

10.  Use according to claim 9, wherein the anti-IL10 antibody is suitable for

administration at a dosage of 0.01 to 1000 mg/kg body weight.

11. Use according to claim 10, wherein the anti-IL10 antibody is suitable for

administration at a dosage of 0.1 to 50 mg/kg of body weight.

12.  Use according to claim 1, wherein the anti-cytokine antibody is suitable for
administration concurrently with and/or prior to administration of the chemotherapeutic

agent.
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descri bed, for exanple, by Wi et a L, J. Biol. Chem 262:6 9-44% (1987);
and Wagner et at, Proc. Nad. Acad Sci. USA 87:3410- 3414 ﬁ%@m Hor
review of the currently known gene marki ng and gene therapy protocols see
Anderson et al., Science 256:808-813 (1992). See also WD 93/25673 and the
references cited therein. 15 VI. Articles of Manufacture In another
enbodi nent of the invention, an article of manufacture containing
materials useful for the treatnment of the diseases or disorders described
above is provided. The article of manufacture conprises a container and a
| abel or package Useraseerdingoslaimsks ovherean thei anti-¢yieking antiodyis switableafare
containers include, for exanple, 20 bottles, vials, syringes, etc. The
cont ai reinsiniseytiom doncureshtly vdth ar fucan nledug oné homtte thiety slaysprady tasdmirasistion

pl astic. The container holds or contains a conposition which is effective
for trestthdeheithaiipeansasept. di sorder of choice and may have a sterile
access port (for exanple the container may be an intravenous sol ution bag
or a vial having a stopper pierceable by a hypoderm c injection needle).
At | east onemctiyg M@ﬁn%(fb thgn 26 &Wﬁ%&'aﬁﬂ—dyﬁ)l&ﬁheaﬁﬂioﬂ?flﬂ' Fhgnditch
binds a B cell surface marker. Preferably CD20, and an anti-cytokine

anti bo . e : 1 V. : -

i cat herofh & coaRT ety s B scmiiy R0 LA RGAR R Gl vine
predi spposed.to. a au.oinn¥ne. | sease, .such as those |isted-herein. The
articl QWHWHﬁNGPQEPﬂP%mﬁB9’ﬂ?ﬁh ﬁ@?m@éﬁgFﬁ¥@P CBRPYH cont ai ner conpri si ng
a pharmaceutically- acceptable 30 diluent buffer, such as bacteriostatic
water for injection, (BWI), phosphate-buffered -55.29 COctober _ 2004 WO

01/ 74388 PCTJISUSO 1A ks sgmprigiag fheeantirgyinkepe %ltlgafﬁ){ﬁfu Qe etclagt Lt i on.
It may further include other materials desirable froma commercial and
user standpoint, including other buffers, diluents, filters, needles, and
syringes. Fuk herA détconmpsising a spmponortrfor tsting eytpking oroftle aecasding fie clkén| owi ng
non-limting 5 Exanples. The disclosure of all citations in the
specifibhtion are expressly incorporated by reference. . Exanples 10
Exanple 1

17. A kit comprising the anti-cytokine antibody or cytokine antagonist and a

component for testing cytokine profile according to claim 16.

18.  Use of an anti-cytokine antibody or cytokine antagonist for preparation of a
medicament for avoiding, decreasing or overcoming the resistance of hematologic malignant

cells to a therapeutic agent.

19.  Use of an anti-cytokine antibody or cytokine antagonist for preparation of a
medicament for avoiding, decreasing or overcoming the resistance of hematologic malignant

cells to apoptosis induced by a therapeutic agent.

20.  Use according to claim 18, wherein the hematologic malignant cells are B cell

lymphoma celis or leukemia cells.

21.  Use according to claim 19, wherein the hematologic malignant cells are B cell

lymphoma cells or leukemia celis.
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Treat ment of Non-Hodgkin's Lynphoma A patient with non- kin's_lynmphoma
Is intravenously adm nistered an anti-IL10 antibody aragg}fé‘gjﬁé%o%‘f
50ng/n2 IV weekly for four weeks. Thereafter, the patient is admninistered
RI TUXAN(r) intravenously according to the follow ng dosage 15 schedul es:
20 (A)S0nmg/n2 1V day 1 150nmg/m 1V days on 8,15 & 22 (B)150ng/n2 [V day 1
375nmg/ n2l V on days 8, 15 & 22 (C)375ng/n2 IV on days 1, 8,15 & 22 This
sanme patient is admnistered CHOP chenot herapy according to the -reginmen
described in US Patent 5,736,137. 25 After_treatnent, the patient is

moni t or ed tc?zevall'?:s&t‘éft Inantisgyteleipe aptihagdy i Fagment fheseof & qytoking apagomisty si ze
of tunors. Exanple 2 Treatnent of Solid Tumor in Advanced Stage 30 A

pat i entfoharepatgtion of dvmerieanent fen weating acpaticnt with ar bamatelogisombljgraneye who

i nvol venent is treated concurrently with an anti-H 10 anti body and

Rl TUXAN(as yelaised fdlbvdagrehedosizggsy. as i n Exanple 1. -56 29 Oct ober 2004 WO
01/ 74388 PCT(USOL /10382 After treatnent the patient is evaluated to
determ ne whether such treatnment has resulted in an anti-tunor response,
e.g., based XN t GRS ofSd Adfik&@kiné @uEBodyWIthagnddht igRELIOfNIyRSahE BntBgorRéther
means of eval uating di sease prognosis. 29 Cctober 2004 CLAIMS 1. Use of an

o L SAREBRR O CASRFS g Bl AR SRR

manuf act u preparat|i si mult aneous I on or
sequent.i al dmni,stration, in any order, to a patient for avoiding,
decr east ﬁefagg’rgl\f’ecrhg @%ﬁiﬁﬁapy he

24,  Use accorciing to claim 22 or 23, wherein the hematologic malignant cells aré

B cell lymphoma cells or leukemia cells.

25. Use of an anti-cytokine antibody or fragment or cytokine antagonist for
preparation of a medicament for treating a patient with a hematologic malignancy who has

relapsed following therapy with a therapeutic antibody or fragmenf.

26.  Use according to claim 25, wherein the therapeutic antibody is an anti-CD20,

anti-CD19, anti-CD22, anti-CD37, anti-CDA40, or anti-CD28 antibody.

27.  Use of an anti-cytokine antibody or fragment or cytokine antagonist for
preparation of a medicament for treating a patient with a hematologic malignancy who is

refractory to therapy with a therapeutic antibody.

28.  Use according to claim 25, wherein the hematolbgic malignancy is B cell

lymphoma or leukemia.

29.  Use of a therapeutically effective amount of a B cell depleting antibody and an

anti-cytokine antibody or fragment or cytokine antagonist for manufacture of a combined
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resi stance of hematol ogic malignant cells or solid non- hgmat ol ogi ¢ tunor
cells to at | east one chenotherapeutic agent. 2. Use ac 3r(}ﬁt91ft‘jrg%0"cl aiml,
wherein the hematologic cells conprise B cell . |ynphoma or |eukem a cells.
3. Use according to claim?2, wherein the B cell |ynphoma is selected from
the group consisting of |ow grade/ follicular non-Hodgkin's |ynphoma
(NHL), small lynphocytic (SL) NHL, internediate grade/ follicular NHL,

i nternedi ate grade diffuse NHL, high grade i mmunobl astic NHL, high grade

| ynphobl asti c L,. high grade.smal)] non-cleaved cell .NHL, bul ky di sease
N B HORPF SRS GBI Hom o SeasenBa S BHTaroly Th SO cfen 19 5
wherein the B cell |ynphoma is |ow grade/ follicular non-Hodgkin's |ynphoma
(NHL) . ;Btle@é@rw@ag&qgglmpm%n 2, wherein the |eukenmia is selected from
the group consisting - of acute |ynphoblastic |eukem a, acute nyel ogenous
| eukem a, chronic |ynphocytic |eukem a, chronic nyel ogenous | eukem a,

| ynmphobl ast i38. | diskentadingochinn 9 whetesuiwhiB celhdemleting antibedk binda a B

nyel ogenous | eukem a, and promyel ocytic | eukema. - 58 29 Cctober 2004 6.
Use accell dntigent selectedifrond thevdretieeonsisting af CDaasCDR0CDIETID IR GIPEY 0B 7agent
is selected fromthe group consisting of CHOP, ICE, Mtozantrone,

Cyt ar algmss, AR, (NBACDMIeD4T’C CM790aSh 7y, CINUTCINET P8, €WgIe Chwed a
chenot herapy regi ne, ABVD, CEOP, 2-CdA, FLAG & IDA with or w fhout

subseq 5 Sd glreatment), VAD, M& P, CWekly, ABCM MOPP, DHAP,
~daunor ubi ¢i n, doxorubicin, tanoxifen, torem fene, nethotrexate, and
cisplatin. 7. Use according to claiml1l, wherein the anti-cytokine antibody

f h f . i i i i-1.12 i, b
o O oo A A ABRYE n kL b bl EBp. o
ant agoni st of 1L2, I1L6, 1L10, or TNFa. 8. Use according to claim7, wherein

anti 1L10° dt | byUG SeroraA e g S gutree g ook enletnen R Bod CPAvs, ©
wherein the anti-1L10 antibody is a humani zed or human nonocl onal

anti body. 10. Use_according to claim9, wherein the anti-IL 10 antibody is
suitable foPl3  Use according to claim 29, wherein the combined preparation further

comprises at least one chemotherapeutic agent.

34.  Use according to claim 33, wherein the at least one chemotherapeutic agent is
selected from the group consisting of CHOP, ICE, Mitozantrdne, Cytarabine, DVP, ATRA,
Idarubicin, hoelzer chemotherapy regime, La La chemotherapy regime, ABVD, CEOP,
2-CdA, FLAG & IDA (with or without subsequent G-CSF treatment), VAD, M & P,

C-Weekly, ABCM, MOPP, DHAP, daunorubicin, doxorubicin, methotrexate, and cisplatin.

35.  Use according to claim 29, wherein the anti-cytokine antibody or cytokine
antagonist is suitable for administration prior to administration of the anti-CD20 antibody and

the at least one chemotherapeutic agent.

36.  Use according to claim 29, wherein the anti-cytokine antibody or cytokine
antagonist is suitable for administration prior to administration of the B cell depleting
antibody.
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adm nistration at a dosage of 0.01 to 1000 ng/ kg body ight. 1 Use
according to claim 10, wherein the anti 11,10 anti body Y\§9g$}itql%§5%g04 or
adm nistration at a dosage of 0.1 to 50 ng/kg of body weight. 12. Use
according to claim1l, wherein the anti-cytokine antibody is suitable for
-adm nistration concurrently with and/or prior to admnistration of the
chenot herapeutic agent. - 59 - 29 Cctober 2004 13. Use according to claim
12, wherein the anti-cytokine antibody is suitable for admnistration
concurrently with or from about, one hour tq thirty days prior t

admi ni stratign  dfsetasEordHEntY éﬁﬂhﬁgm“"lﬁ%‘e&’ggﬁt@t‘l tokipg, ag ATEREREE | ai m
1, wherein the anti- cytokine antibody or fragnment thereof or cytokine

ant agorthereof er eytpkiap lantagonistaigrannemt-Hak patibody, en pytindbe aatibrtyi entanfidliBwi ng
determ nation of cytokine profile in the serumof the |ynphoma patient. 15.
A kit cartbsdys b gnii-TelFaivritibody, ok hil entagdnif @F YLD 1L ML ordNid.agoni st of claim
1. 16. A kit conprising a conponent for testing cytokine profile according
to claim14. 17. A kit conprising the anti-cytokine antibody or cytokine

ant agoni st ajpd a y&ORARIY tof Qhint 83! WhBrehY tRKintEcyR61Ghd LRHIRRG WrdicRiEnd® ! ai m
16. 18. Use of an anti-cytokine antibody or cytoki ne antagonist for

Use "of an ‘ant ™~ ant b ne”an Tor
Fec ot anEorR rBERkARIEN oh b Y iRy BT TR PRl o 10 " Lie

of an anti-cytokine anti body or cytokine antagoni st for preparation of a

medi canment fQr avoi di ng,,.decregsi ng,or ,overconmng the resistance of

hemat ol ogi ¢ ral i é‘%ﬁn?ccgtdé‘i‘g doy a‘H’p%Bt JdjeLeip ntgﬁclgaceﬁ)lyg‘a’l?% Qgtértff’%yclsaﬁent .
20. Use.according to claim 18, wherein the hematol ogic malignant cells are
B cel | ohimeni humawipedordumas aalirk2¢antibedy.21. Use according to claim 19,
wherein the hematol ogic malignant cells are B cell |ynphoma cells or

| eukem a cells. - 60 29 Cctober 2004
40.  Use according to claim 39, wherein the B cell depleting antibody is a chimeric

anti-CD20 antibody.

41. Use according to claim 40, where the chimeric anti-CD20 antibody is

RITUXAN® (rituximab).

42.  Use according to claim 41, wherein the RITUXAN® (rituximab) is suitable

for administration at a dosage of 0.4 to 20 mg/kg body weight.

43.  Use according to claim 33, wherein the at least one chemotherapeutic agent is

part of a CHOP chemotherapeutic regimen.

44,  Use according to claim 29, wherein the B cell lymphoma is selected from the
group consisting of low grade/ follicular non-Hodgkin's lymphoma (NHL), small
lymphocyﬁc (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 disease NHIL and Waldenstrom's Macroglobulinemia.
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22. Use of an anti-cytokine antibody or fragment thereof gr t okl ne
antagoni st for preparation of a nedicanent for treati ngzg%g eéﬁb&bvith a
hemat ol ogi ¢ mal i gnancy who has rel apsed foll ow ng chenot herapy. 23. Use of
an anti-cytokine anti body or fragnment thereof or cytokine antagonist for
preparation of a nedicanent for treating a patient having a hematol ogic

mal i gnancy who is refractory to chenotherapy. 24. Use according to claim
22 or 23, wherein the hematol ogic malignant cells are B cell |ynphoma cells
or leukema cells. 25. Use of an anti-cytokine antibody or fr nt, or

cyt oki ne ant®goni ?Wﬁlﬁgeﬁaaﬁti I ';‘engdf’%léﬁﬁwpg‘?% ‘Frﬁ%ﬂ‘%g? giqn'sat i ent
with a hematol ogi c malignancy who has relapsed followi ng therapy with a

t her apdympboma gy or fragnment. 26. Use according to claim25, wherein
"the therapeutic antibody is an anti-CD20, anti-CD 19, anti-CD22, anti-CD37,
anti-CD40, or anti-CD28 antibody. 27. Use of an anti-cytokine antibody or
fragment or 46yt okilseeacotdigp o stlaifrod5, pwheanr dbé dh cell lympbaing asdoniv-grede,
treating a patient with a hematol ogic malignancy who is refractory to

t her apyfolictfar aoi-PRdgkiaY Iy Bplaid @dy). 28. Use according to claim 25, wherein
the hematol ogic malignancy is B cell |ynphoma or | eukem a. 29. Use of a
therapeutically effective anmount of a B cell depleting antibody and an

anti - cyt oki ngy antyjoshtoRling ERORRA 1290 wHeydi® thd EntRBYBRIAR I antibd B o BRUkAEt Ur e
of a conmbined - 61 29 Cctober 2004 preparation for sinultaneous

adm ni s Lan: 0L, j : 1L.pi.st.rat 1D ANV s detPm: ient for
treati naéﬁ%ﬁj%lgﬁs “&ngﬁéﬁng%‘%“‘&%sﬁéﬂé%ﬁg‘?ﬁgh‘?é’g‘é aif%ﬁé‘gl,ﬁ% e‘érel ﬁﬁgﬁgﬁ B
cell depletin t.i hody bin B, cell antigen selected fr omthe group
consistquFFgWﬁIg‘&%éF%ﬁ%H{m@gg’??Wa@ﬂﬁ%; CD37, CD53, CD72, CD73, CD74,
CD&8, CDr79a, CD79b, CD80, CD81, CD82, CD83, CDw84, CD85 and CD86. 31. Use
according to claim 30, whereipn the B cell depleting antibody .bind 20.
32. Use accdfdi ng* &Y comprising ,ewfépéieale¥lﬁ%m§ﬁ>@épf|angéfpﬂaé¥w@%milrﬁ Ybi nds
CD22. 33. Use according to claim?29, wherein the conbined preparation

f ur t heror cytokine antagonist of claim 29.

49. A kit comprising the chimeric anti-CD20 antibody of claim 41 and an
anti-cytokine antibody or cytokine antagonist, and further comprising a component for testing

cytokine profile prior to antibody administration.

50.  Use of an effective amount of an anti-cytokine antibody or cytokine antagonist
and a B cell depleting antibody which binds to an antigen expressed by B cells for the

manufacture of a combined preparation for treating a tumor having B cell involvement.

51. A kit comprising the B cell depleting antibody and the anti-cytokine antibody

or cytokine antagonist of claim 50.

52.  Use according to claim 50, wherein the anti-cytokine antibody binds to a
cytokine selected from the group consisting of an interferon, interleukin, tumor necrosis

factor, and colony stimulating factor.
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conprises at |east one chenotherapeutic agent. 34. Use a i.n claim
33, wherein the at | east one chenot herapeutic agent is sé?gg%bﬁggb@%the
group consisting of CHOP, ICE, Mtozantrone, Cytarabine, DVP, ATRA,

| darubi ci n, hoel zer chenot herapy regine, La La chenotherapy regi ne, ABVD,
CEOP, 2-CdA, FLAG & IDA (wth or w thout subsequent G CSF treatnent), VAD,
M& P, CWekly, ABCM MOPP, DHAP, daunorubicin, doxorubicin,

nmet hotrexate, and cisplatin. 35. Use according to claim?29, wherein the
anti-cyt oki ne antibod r. cytokine  antagoni st i s syitable for .

adni ni stratidn pr¥ rklng?&‘&H‘rﬁlsW‘ﬁﬁrbﬁm tegytoking putihedy bings; B susytakige ¢ he
at | east one chenotherapeutic agent. 36. Use according to claim?29, wherein
t he antselectpd dkdom dhea aroup sapsistingcyk ok intsferemtinigdenkin, thmos nicerasip dadter; and

adm nistration prior to admnistration of the B cell depleting antibody. -
62 29 GColomyetimdliihgIaciolUse according to claim?29, wherein the anti-cytokine
anti body or fragnent thereof or cytokine antagonist is an anti-1L2

anti body, an anti- IL6 antibody, an anti-I1L10 anti body, an anti-TNFa
anti body, ors4an an¥eagebidiig @f clhi,50| biherdit R antbeytdhihe antiB&ly Sjeeifiaitpr di ng
to claim37, wherein the anti-cytokine antibody or fragment thereof or

cyt oki r}gmgrﬁﬁg‘oni st is an anti-IL 10 antibody or an IL 10 antagonist. 39.
Use according to claim?29, wherein the B cell depleting antibody is a
chimeric, humani zed or human anti-CD20 antibody. 40. Use according to

claim 39, rei h . I -‘bﬁg‘}i““l’- aehl L L= GD2 0
ant: body. 4I.° UISZFH §C§6?’5?‘:%'£][ gﬁp%ﬁ%ﬂcﬁgﬁ%%v% re tigﬁt é@?ke@??ﬁgﬂp{ bl-n 20
anti bo S RITUXAN(r) (rituximab). 42. Use according to claim4l, wherein

t he R N(r) (rituximab) is suitable for adm nistration at a dosage of
0.4 to 20 ng/ kg body weight. 43. Use according to claim33, wherein the at

| east one chenot herapeutic agent | s part qf chenot herapeuti c
regi men. 4450Jse Usecaseerdmg tPcﬂ%F‘a?%“@’Q{“%ﬁ@r[gFmaB'gc@t'Eo‘?&?R?ﬁlﬁ‘?ﬁul’ s
selected fromthe group consisting of Iow grade/ follicular non-Hodgkin's
| ynphorkandsNella) B cslwintigen selected from the group consisting of CD19, CD20, CD22, CD23,

CD27, CD37, CD53, CD72, CD73, CD74, CDw78, CD79a, CD79, CD80, CD81, CD82,

CD83, CDw84, CD85 and CD86.

57.  The kit of claim 51, wherein the B cell depleting antibody is anti-CD20

antibody and the anti-cytokine antibody is an anti-IL 10 antibody.

58.  Use according to claim 56, wherein the B cell depleting antibody is an anti-

CD20 antibody.

59. Use according to claim 58, wherein the anti-CD20 antibody is a human,

humanized or chimeric anti-CD20 antibody.

60.  Use according to claim 59, wherein the anti-CD20 antibody possesses ADCC

and/or CDC activity.

61.  Use according to claim 59, wherein the anti-CD20 induces apoptosis of B

cells.
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| ynphocytic (SL) NHL, intermedi ate grade/ follicular NHg d nt.er (ﬂ‘i ate
grade, diffuse NHL, high grade i mrunoblastic NHL, high ? 2% obl astic
NHL, high grade small non-cleaved cell NHL, bul ky di sease NHL and

Wal denstrom Macrogl obulinema. - 63 -. 29 Cctober 2004 45. Use according
to 44, wherein the B cell |ynphoma is non-Hodgkin's |ynphoma (NHL). 46. Use
according to claim45, wherein the B cell |lynphoma is |owgrade, follicular
non- Hodgki n's | ynphoma (NHL). 47. Use according to claim?29, wherein the

anti - cyt oki ne. anti body or cytokine_ anptagonist _is suitable for

adni ni strati® t U ?cfﬁiflh%%’ Haim eft Whepindhe ﬂ@t“@?@r%ﬁt dy b”hﬁg?uxéﬁ@)ki ne
profile in the serumof the | ynphoma patient. 48. A kit conprising the B
cel | dddmim@,anmm@wéﬁwz&@tﬂmﬁ produesdiby AEGE 6Bby or cyt oki ne
antagoni st of claim29. 49. A kit conprising the chineric anti-CD20

anti body of claim4l and an anti-cytokine antibody or cytoki ne antagoni st,

and further @onprUsi svgodirgatoptaiardi0, whereinab¢ tungpr compusasrassofid abiilgnphdidr t o
anti body adm nistration. 50. Use of an effective amount of an anti-cytokine

ant i bodymRk aSabtRtddNRitla A lcadkRp isélkcted f9mAthB gedipl cotlsinigt dMijvea Rhhdegdicadand h
binds to an antigen expressed by B cells for the nmanufacture of a conbi ned

pr epar g{d.on. %r,BB{?g.ﬁ[éaggeragfogﬁ&r cdh@M E%tigllglel: b \GQh YA EBMcer, Wng canfedk

conprising the epl et ng anti body and the’anti-cytokine -anti bdody or
cyt oki ne

nt agoni st of ,cllaim 5Q.,52. Use ording t ai m;59. wherein the
ot - oy eaR eGP Aeeer e e RSl R Pl e
consisting of an interferon, interleukin, tunor necrosis factor, and
colony stimulati factor. - 64 t ober 2004.53, The kit of claim 51,
Shereln”the Gt i O5r SiepiissisBogD. SRR Hs 5 oo injeIveer it Pl ¢ e
group consisting of an interferon, interleukin, tunmor necrosis factor, and
col ony efi lovulzeadeh folfiewlaropon-Badghin's lymphnmen (RIHLS small hmocyfte (EnNHLe

anti-cyt oki ne anti body specifically
‘intermediate grade/ follicular NHL, intermediate grade diffuse NHL, high grade

immunoblastic NHL, high grade lymphoblastic NHL, high grade small non-cleaved cell

NHL, bulky disease NHL, or Waldenstrom's Macroglobulinemia.

65.  Use according to claim 50, wherein the anti-cytokine antibody or cytokine
antagonist and the B cell depleting antibody are suitable for administration by intravenous,

intramuscular, intratumoral, or intraperitoneal administration.

66.  The kit of claim 51, wherein the anti-cytokine antibody or cytokine antagonist
‘and the B cell depleting antibody are suitable for administration by intEavenous,

intramuscular, intratumoral, or intraperitoneal administration.

67.  Use according to claim 50, wherein the tumor is a precancer, early stage

(Stége 1 or I solid cancer), advanced cancer (after Stage I cancer), or metastasized cancer.

68.  Use according to claim 50, wherein the tumor is associated with colorectal

cancer or lung cancer.
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bi nds 1L10. 55. The kit of claimb51, wherein the anti-cy i ne apti body
specifically binds IL10. 56. Use according to claim 50, \%ﬁ@cé‘?etﬁr%%fB cel |

depleting anti body specifically binds to a B cell antigen selected from
the group consisting of CD19, CD20, CD22, CD23, CD27, CD37, CD53, CDr2,
CD73, CD74, CDwr8, CDr79a, CD79b, CD80, CD81, CD82, (D83, CDwd4, CD85 and
CD86. 57. The kit of claimb51, wherein the B cell depleting antibody is
anti-CD20 anti body and the anti-cytokine antibody is an anti-IL 10

ant.i body. 58, Use accordipng to claimpb6, wherein the B cell depleti.n

anti body is &h arlfse Qf[ﬁbeg‘?ﬁw%&ﬁ&??’nﬁs@ga‘b%@kmo‘?‘m R Pﬁgéléicﬁﬁgﬁ’lﬁ rein
the anti-CD20 anti body is a human, humani zed or chineric anti-CD20

ant i bocanti-6020 Uswsibedg o feti meamufachirei af 50, comphined rprepasation: | forosimulianacddy
possesses ADCC and/or CDC activity. 61. Use according to claimb59, wherein
t he antddn(ibiRRaticiderceeguaiapadmingstrafion io ahy orde§So a2@atieot fvdreat@doléctalls e
according to claim59, wherein the anti-CD20 anti body is R TUXAN(r)

(it uxigxmber.or furali®r haviah B celBRbivmidnbody produced by ATCC 69119. 63. Use
according to claimb50, wherein the tunor conprises a solid non-Iynphoid
tunor associated with a cancer selected fromthe group consisting of |iver

cancer, head;and yReLKoRHIGS Claik (69 27herEANRE B ceNBSIEAIEARACDO0 anfiishyiis ul ar
cancer, ovarilan cancer, ng cancer, esophageal cancer, tracheal cancer ,

ki dney cancer, Dbl adder I colorectal cancer. 64. Use according to
claim %ﬁ%?&?ﬁmﬁgOééfc%e%ﬁcflﬁ@&%yfenent is associated with of |ow grade/
follicular non-Hodgkin's Iynphoma (NHL), small |ynphocytic (SL) NHL,
intermediate, grade/ foll.icular.NdL, inter i a rade di e NHL, .hi gh
grade i mmunBbl as §ecacRH<_i1mgﬁp§F?uBﬁbdgh Al %Eglcgﬁaeaemz,l&ﬁ?wﬁé}lg%oe@slﬁal I
non-cl.eaved cel|l  NHL, bulky disease NH., or Wl denstroms

Macr ogl REIXAN® Gitwgmab) prediged by i M 6311 ai m 50, wherein the anti-cytokine
anti body or cytokine

72.  Use of an anti-IL10 antibody for preparation of a medicament for treating B

cell lyﬁphoma.

73.  Use of an anti-IL10 antibody for preparation of a medicament for treating

non-Hodgkin's lymphoma.

74.  Use of anti-IL10 antibody and at least one B cell depleting antibody for the
manufacture of a combined preparation for simuitaneous administration or sequential

administration, in any order, to a patient for treating B cell lymphoma.

75.  Use according to claim 74, wherein the B cell depleting antibody binds to a B
cell antigen selected from the group consisting of CD19, CD20, CD22, CD23, CD27, CD37,
CD53, CD72, CD73, CD74, CDw78, CD79a, CD79b, CD8O0, CDS$1, CD82, CD83, CDwg4,

CD85, and CD86.

76.  Use of an anti- IL10 antibody and a B cell depleting anti-CD20 or B cell
depleting anti-CD22 antibody for the manufacture of a combined preparation for
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ant agoni st and the B cell depleting antibody are suitabl

adm ni stration by intravenous, intranuscular, intrat um)ﬁgl(ftcﬁh’erzo04
intraperitoneal administration. 66. The kit of claim51, wherein the
anti-cyt oki ne anti body or cytokine antagonist and the B cell depleting
anti body are suitable for adm nistration by intravenous, intranuscular,
intratunoral, or intraperitoneal adm nistration. 67. Use according to claim
50, wherein the tunor is a precancer, early stage (Stage | or Il solid
cancer), advanced cancer (after Stage |l cancer), or netastasized cancer.
68. Usesimubizneany gdménistration csoseqwmwguadmﬂrﬁ‘ératt@nmn a8y 5deye itata ratignt Hfor

col orectal cancer or lung cancer. - 66 29 Cctober 2004 69. Use of an

ef f ect i tveatiagBurel! lphpbomant i - 11, 10 anti body and a B cell depleting

anti-CD20 antibody for manufacture of a conbi ned preparation for

simul taneous adm nistration or sequential adm nistration, in any order, to
a patient forztrdaid ofarcakpblaotatibodyameks Bocell depdetngraeirCDaY iantbddyciet |

i nvol venent. 70. Use according to claim®69, wherein the B cell depleting

ant i - COg0 aiHeRAAY dfSa BoMbiBA prepRdibh 288 sinfill tahdbul RidivEnisitdtidaosty seqhdatial/s e
according to claim 70, wherein the B cell depleting anti- CD20 ant| body is

ant  body s, AR, S AMER T MeARER oy 50011 Ty mphorm. 75,

Use of an anti -11 10 anti body for preparatl on of a nedi canent for treating

non- Hodgki n' t t,one B
cell depl et i@g ?608 ;ﬂ“r&?“ﬁ@ ﬁ(ﬁ#ya qure ofglg (R%?%mge%ﬁ%o :fr%gttlhgn for
si mul t aneous adm nistratjon or sequential] .admnistration, in or er, to
a pat i emanylagtuner gha sgmpbigd mrepayrﬁtmﬁb% EC@%!P&FH@OI% o c?

wherein the B cell depleting antibody bi nds to a B cell antigen sel ect ed
f rom t halnynistrptiar isanyt drdey, fa @O, fopeating ape4lodgiip’s lymapioma. cD37,  CD53,
CD72, -CD73, CDr74, CDha 78, CDr79a, CDr9b, CD80, CD81, CD82, CD83, CDwg4,
CD85, and CD86. 76. Use of an anti- IL 10 anti body and a B cell depleting
anti-CD20 or78 celUse of an anti-IL10 antibody and a B cell depleting anti-CD20 antibody for

the manufacture of a combined preparation for simultaneous administration or sequential

administration, in any order, to a patient for treating non-Hodgkin's lymphoma.

80.  Use of an anti-IL10 antibody and a B cell depleting anti-CD22 antibody for
the manufacture of a combined preparation for simultaneous administration or sequential

administration, in any order, to a patient for treating non-Hodgkin's iymphoma..

81.  Use according to claim 77, wherein the B cell depleting anti-CD20 antibody is

RITUXAN® (rituximab).’

82.  Use according to claim 79, wherein the B cell depleting anti-CD20 antibody is

RITUXAN® (rituximab).

83.  Use of an anti-IL.10 antibody, a B cell depictiﬁg anti-CD20 antibody, and at

least one chemotherapeutic agent for the manufacture of a combined preparation for

- 68 -



depleting anti-CD22 anti body for the manufacture of a cogBigeﬂ Er& ration
for - 67 29 October 2004 sinultaneous adm nistration o ¢

adm nistration, in any order, to a patient for treating B cell |ynphona.

77. Use of an anti-ILIO antibody and a B cell depleting anti-CD20 anti body
for the manufacture of a conbined preparation for sinultaneous

adm ni stration or sequential admnistration, in any order, to a patient
for treating B cell |ynphona. 78. Use of an anti-1L10 anti body and a B cel
-depl eting antibody for the manufacture, of a conbi ned preparation for

si mul t AHedpaceusnAdmiBistation o sequdlale Administraion, 1 aRy 995N 10 janpalisht foer, to
a patient for treating non-Hodgkin's |ynphoma. 79. Use of an anti-IL10

ant i bodseatingiB zeB yzephondepl et i ng anti - CD20 anti body for the manufacture of
a conbi ned preparation for sinultaneous admnistration o sequenti al

adm nistration, in any order, to a patient for treating non-Hodgkin's

| ynphoma. 8@4. Us &Jsefacamdiagto elhind 83,avlterdin the Bioell depbeting] dntic@ipR@ antihgdpigt i - CD22
anti body for the manufacture of a conbined preparation for sinultaneous
adm ni gtiret{ANEQFins@dagnt i al  admi nistration, in any order, to a patient
for treating non-Hodgkin's |ynphoma.. 81. Use according to claim77,
wherein the B cell depleting anti-CD20 antibody is R TUXAN(r) (rituximab).
82. Use accgydi n%éeoa&bﬁliﬂpt 19, clRE88] Rutleliin Bihé Spatichte Rhe trélagsed N Fal oWy
antibody is RITUXAN(r) (rituximb) . 83. Use of an anti-E1l,10 anti body, a B

cel | dgﬁ%ﬁ%&%aﬁﬂém_ %%%&%%E%gaﬂﬂgo t | east one chenot herapeutic agent

for th ufacture of a co préparation for 29 Oct ober 2004
si mul t aneous admi ni stration oY. sequential adm nistration, in any order, to

7L ST e, A9 NPT, R SpREGP L D AP

(rituximah). 85. Use .according to claim83, wherein the patient has
r el aps dHEYIONS ERRAHARNL friimakl th a B cel | depleting antibody. 86.
‘Use according to claim85, wherein the patient has rel apsed foll ow ng

87.  Use according to claim 75, wherein the B cell depleting antibody binds CD20.
88.  Use according to claim 75, wherein the B cell depleting antibody binds CD23.

89.  Use according to claim 87, wherein the B cell depleting antibody is a chimeric
anti-CD20 antibody.

90. Use according to claim 89, wherein the chimeric anti-CD20 antibody is

RITUXAN® (rituximab).

91. Use according to claim 74, wherein the combined preparation further

comprises at least one chemotherapeutic agent.

92.  Use according to claim 74, wherein the B cell lymphoma is selected from the
group consisting of low grade/follicular non-Hodgkin’s lymphoma (NHL), small lymphocytic
(SL) NHL, intermediate grade/follicular NHL, intermediate grade diffuse NHL, high grade
immﬁnoblastic NHL, high grade lymphoblastic NHL, high grade immunoblastic NHL, high
grade lymphoblastic NHL, high grade small non-cleaved cell NHL, bulky disease NHL, and

Waldenstrom’s Macroglobulinemia.
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previous treatnent with RITUXAN(r) (rituximb). 87. Use r.di o claim
75, wherein the B cell depleting antibody bi nds CD20. 8@?%@%2@%‘% ding to
claim75, wherein the B cell depleting antibody binds CD23. 89. Use
according to claim87, wherein the B cell depleting antibody is a chineric
anti-CD20 antibody. 90. Use according to claim89, wherein the chineric
anti- CD20 antibody is RITUXAN(r) (rituximab). 91. Use according to claim
74, wherein the conbined preparation further conprises at |east one

chenot her apeuti ¢ agent. 92. Use ,accarding to ¢claim74, wherein the B cell

| ynphoma is $2I ecHeaiasorting it claimo{fy wherein ghﬁf ARG anticpdy aodsthe | B cgilar

non- Hodgkh 1: : SATB: [gp[g!p& I anﬁﬁ i Lat e
grade/fo %lglglag%{ L, ?l%t}lgpnfg{jl at ?SSIF‘% e “di % tésh(em:f\lah) | S‘Fulafgj?g%gﬂﬁ%e

i mrunobbEistageritdidal admigistrggiade | ynphobl asti ¢ NHL, hi gh grade i nmunobl astic
NHL, high grade |ynphoblastic NHL, high grade small non-cl eaved cell NHL,

bul ky disease NHL, and Waldenstrom s Macroglobulinema. - 69 29 Cctober
2004 93. Usegqiccopst Bétotding t@clind D1, WiRreph the HiRndrapeutid Qgaitis hedyeand t he
B cell depleting antibody are suitable for adm nistration by intravenous,

i nt ranuBewl he gromr googiwing) of GHOPnICKEy eMitoganiigne, &atarahing,r BVPonATBA, Use

accor di -clai i C t [ Nt, dSnS from
the. or orfiif RleRel tuottABRADY rigilien LF T3 CHERSRERY Y o BIET ARVDEEERT, 02

| dar ubi cﬁ%a Fbhagl &e{DAc@ﬁtm?ﬂxeiﬂmyh sﬁlﬁgf[ugﬁt G@%ﬁeﬁﬂﬁemtmamr,«giwramy)e\wa
CEOP, 2- A FLAG & I DA (with or wthout subsequent G.CSF treatnent), VAD,
. MVEP, C- hBEM\MOFPRpBRIAR,dppmorghipip, doxgmbiin mrethoirexafg,andipisplatie. et hot r exat e,

and cisplatin. 95. Use according to claim 74, wherein either or both of the
anti-1L10 antibody and the B cell depleting antibody are human, hunmani zed,
or chineric enti bdsk exorditg tdsleimadé,owbiéraiy. dither babeth of, thevheti-#i. 10 artibodnt i - | L

10 anti bo nd..the, B cell depl.eti ng, anti. bqd te suitable for
S Lmithe B dRGiefng Sribogy 3B Hipen Syt D B ARIOE Y. 07, Use of
an anti-I1L10 anti body and a B cell depleting anti-CD20 anti body,

‘96.  Use according to claim 74, wherein the anti-IL10 antibody and the B cell
depleting antibody are suitable for administration at a dosage of 0.001 to 1000 mg/kg body
weight.

97. Use of an anti-IL10 antibody and a B cell depleting anti-CD20 antibody,
wherein the anti-CD20 antibody comprises an antigen-binding region of C2BS§, for the
- manufacture of a combined preparation for simultancous administration or sequential

administration, in any order, to a patient for treating B cell lymphoma.

98.  Use according to claim 97, wherein the B cell depleting anti-CD20 antibody

further comprises human constant regions.
99.  Use according to claim 97, wherein the B cell depleting anti-CD20 antibody
comprises the beavy chain variable region of C2B8, and the light chain variable region of

C2B8.

100. Use according to claim 99, wherein the B cell depleting anti-CD20 antibody

further comprises human constant regions.
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wherein the anti-CD20 anti body conprises an antigen-bind?qu%ﬁggg&ypf C2B8,
for the mnufacture of a conbined preparation for sinul{aneous

adm nistration or sequential admnistration, in any order, to a patient
for treating B cell |ynphoma. 98. Use according to claim97, wherein the B
cell depleting anti-CD20 anti body further conprises human const ant
regions. 99. Use according to claim97, wherein the B cell depleting
anti-CD20 anti body conprises the heavy chain variable region of C2B8, and

he 1igh hai i abl e, ion of B8. . 100. di .cl ai m 99,
whor ei 1 1 he 181 coll e aasrgns g im0, whswHahe 1 6t PaFEHGRtGRaP 2 UE Ruman
const 2Qbmb AR NS hodY GRLPPRIBROMHCH Y I8 ARG Hylieth Shiol o e of 1

ce epletin ait

the B ant| - I body conprises the heavy chain variable
regi on(@B8C2B8 and the light chain variable region of C2B8. .102. Use
according to claim 101, wherein the B cell depleting anti-CD20 anti body
further conprises human constant regions.

102. Use according to claim 101, wherein the B cell depleting anti-CD20 antibody

further comprises human constant regions.
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