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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



anti body and a B cell depleting antibody such as RI TUSAN(r). (10)
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play a potentiating role in the disease process by stinulating henatol ogic
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anti - cyt okjgne RGNk R defl Wi BHRA d3Batll: SiknQediBEration can result in a cancer
referred to as “B cell lymphoma.”

Non-Hodgkin’s lymphoma is one type of lymphoma that is characterized by the
malignant growth of B lymphocytes. According to the American Cancer Society, an
estimated 54,000 new cases will be diagnosed, 65% of which will be classified as

15  intermediate- or high-grade lymphoma. Patients diagnosed with intermediate-grade
Iymphoma have an average survival rate of two to five years, and patients diagnosed
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.



known t herapi es such as chenot herapy and adm ni stration of therapeutic

anti bodi es has been found to provide a synergistic effe@.Ocbier2t®enti on
al so enbraces the treatnent of solid non-henmatol ogic (non- |ynphoid)
tunors, e.g¥OouHB¥ ectal or |iver cancer, which tunors aPET@RewI&szeri zed by
15 B cell involvenment, by the adm nistration of a cytokine antibody or

cyt oki ne antagonist, in conbination with treatnment with an antibody to a B
cell target, e.g. CD20. BACKGROUND OF THE | NVENTI ON 20 The i mune system
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responsi bl e f gfovakid theBdielitliaes FIIS)Ranbs, and Rajif¥ehsitids Eifovesift h@smonsi bl e
for anti body Er oduction_ (huroral imunpity). However, T cells and B cells

can be consid opacell Hussdp dwhthena toxiy, %ci%’ﬁ?lé%ldoﬁ?ﬁﬂb‘ﬁ@s andptapaside, and cel | s
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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
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anti body production nost typically ceases (or substantially decreases) when
the foreign antigen has been neutralized. Qccasional |y, 29déekar 2004
proliferation of a 10 particular B cell will continue unabated; such
proliferat i WA0a8% esult in a cancer referred to as "B @€rusbymwpdioma. "
Non- Hodgki n's | ynphoma is one type of |ynphonma that is characterized by the
mal i gnant growth of B | ynphocytes. According to the American Cancer
Society, an estimted 54,000 new cases wi || be di agnosed, 65% of which

wi || be cl assiléikesicazlld indi inindibited bainterlenkin ol Niwmgr Ide345y3qTH(0sm)). Pat i ent s

di agnosed w th internedi ate-qgr I homa _have an average _survival rate
of two to fiveSElyE e wﬁ%ﬁ@@ﬁ?@ iPRyde an%rf%twa#sg%@kp%hom
survive an aveeRds affi-ciicér dRmbikerabQuitlc Woen¥sS Bt InSfitro, ShBRANPsHBody

Conventional therapi es have included chemotherapy and radiation,” possibly
20 acconpani edngsseses thhespsiyitnisisplatinoesistanpe B aoregedls bovisplatmrindwedr stem cel |

transpl antati LLf | . ' Ik . ' one. marrow
contai ne.t 30 Pebivr, (364 DARIAERE bnl ol ity ek iR
respond to contzmhinediciloroplhtmmpirediatet] hpyptostsuslthe/K 562 mpme laukéhicreever al
nonths. A rel rauié,li vel y new approach to treating non-Hodgkin's | ynphoma has
been to 25t 3} patients with a nonocl onal antibody directed to a protein

on the surface of AGRGEAHISRHGRIB fe‘eus‘ﬁm@alﬁfﬁewﬁ&,m&@dlf&ﬁ,mpmeugat ed to a
toxin or radiol abel thereby affecti ng cell death after binding.

Al ternat i vel y Progycianqfpydish heapespacnorigd i uperaplated in pamegslldispsdeaned r egi ons
such t hat mumnﬁﬁ}cwmhs&%f@&@eo@amﬂ i RIE1 ARAGE HofflgayPOn anti body

bi ndi ng which result 1'n“apo SIs or dea e ce Cct ober 2004
WO 01/ 74388 PGEMISGIal ILe@BLymiRoke 26(@et)(25)1-250(DEG 1993 Havewdr) windnthe

Cor poration) is on a_ new generation of ocl |. anti hodi es .devel oped
for the treat ﬁ%‘ﬁ?nogﬂﬁg‘ pAiepts I"%ﬁ}?ﬁ%%‘g,m ﬂﬁuqnﬁggﬁP&?@F%ﬁlﬁ "I’Hé’ﬁ’%‘ﬂﬁki n's

| ynphoma.  Ri tmbté Sigtiiednct Sraplgeid OhitleAbydls SIALINE20,86hiéH Tk brodGEdd fngBNOC! onal
anti body with nurjne |ight-and heavy-chain variable regions and 5 human

game | heavy hemalogousrpenippias firgn BCERA; ncatghiataggenpae phie Epstein Baxi mab(r)
s nore gkf eqkherkiRNLidS ARk S lPalobihD G SR
medi ati ng ADCC, aﬁEdﬁb?t rrecg'i at esgw tﬁgpﬁogg%ﬁgaggo %@%&%gﬂn%@enent.
The anti body iantertie gowtdl fhctor for EBV-infected lymphoma cells. (See Beatty et 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 IL2 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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gromh in the B-cell lines FL- 18, Ranpbs, and Raji, sensitizes

chenoresi stant human |ynphoma cell lines to diphtheria tZX®¢foberi2804, CDDP,
doxor ubi cin, and et oposide, and 10 i nduces apoptosis in the DHL -4 hunan
B-cel | | ynpMBAH$8¥8e in a dose-dependent nanner. HowevePCT/ASMYIOPRIt | ent s
are refractory to or relapse follow ng Rituximb(r) t herapy, as well as
chenot herapy. Therefor, there still remains a need for |ynphonma treatnents
whi ch nmay be conbined with Rituxi mab(r) therapy or chenotherapy in 15
order to increase rﬂae;e@éiﬁtnaehavfeBeemrjﬁﬁsdsmnngm@oﬁegﬁﬁaﬁﬁmh{wwh%haaw f rel aﬁse
in | homa patients.. M roups_have suggested using cytokines for the
treat ?lrerrﬁt of \?%fgeﬂﬁfiﬁ?wgg‘{“egﬁu &p Uel0shoyr gp Comelption e disage grogiession, aad,ggest ed

that cyt oki neshAk@h' oJiokRiss dny Mﬂ?@éh&pﬁﬂ&&mﬁn@?ﬁbﬁéhmﬁxéﬂﬂ%d that
i nterl euki n-1 al pha ILla ) potentiated the anti-tunor 20 effect of

anti-tunor dr GeeiThgtiste theskispasea Fonigptanrer whanrBanatow 6t al. tested e(potential pf Cancer
(Nov. 27, 199 I : ' 3 | S t t oki nes
have t he %ot ggh I"a %(ﬁg’ﬁﬁg’ﬁ%&’ ?E’gﬁ\g?’s? %:%tgyéglfs’ @ﬂﬁo@%@?@%@uﬁl & aélgent s"
and show t hat intederanpinnasgito odulatenkesposataseohapiotiferaive rdspense bERBbRer apeut i ¢

agent cisplatip show,a synergistic effect against ovarian _cancer cells
(Gynecol . Onc ng{@%é&@}fé?ci’fﬂ% vgyiousjusialggicy 5uhypes, Iais epppdprndifpt 5, 716, 612
teaches that ehdir ol cBRIA®S @Bhdr PbHoBEH sﬁ%cﬁla?&?de[%ﬁﬁiéﬁ&n & sample, and

chenot herapeutic agents in the treatnment of cancer. wever, Sone groups
have al so recdhtheesgvasmairelefjenship vath diffgrensibisjologicad subtynes nindhct B SePatentt he
devel opne o] P ' ' e Ei Riban L has been
known forqtbhef%'?16??’3?/9(?%%%ﬁ%gﬁosrétgﬁgg%%?%m{e’% i lfsldapopsg 8t§éns&fg%lqlgukem c 30
cells. (See YomjsintiRowathhemtthabpeuidd hgkntsyap e tpaithehinidtimat lapepinsi s of
nyel oid 3 29 Cct ober. 2004 01/,74388 PCT/ USOL/ 10382 | eykem c cells and is
i nhi bited by int erﬁﬂﬂ??‘ﬂb%avgnﬁéétﬂ%ng@wpgﬁ@j%‘ﬁ e@@@‘f)“ig?mﬂﬁecen; ly it was
shown t hat IL%cofmyatﬂEauﬁ-aytsﬂh@aﬂﬁmom@cdum&deaﬁe&wﬁém@%@n k@i ¢ cells
to anti-cancer chenotherapeutic agents, and that, in vitro, anti- IL6
~anti body i ncreddbeusaddo isregse the sengitivity of B ymphpma edlsite etherdipeg®62 cel s to
ci spl atin+iknd ; | : 651 112 ' rleukin
6 conveys Post et dea Ba8 MEkiuyd boRR RUR PRI Pl IO oo <
of the K562 hadmimisterakfniie pugiose of avoiding or overcoming the resistance of B lymphoma

cells in lymphoma patients to chemotherapeutic agents, and for the purpose of

G

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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line). A potentiating effect on B cells has also been postulated for [ILIO,
the production of which has been reported to be upregul 29dectpberd8he cel
lines derived 10 from B cell |ynphonas (See Cortes et al. Interleukin-10 in
non- Hodgki nWe 01f14sphoma. LeukLynphoma 26(3-4): 251-259 (ROTYUSOLB9%D) .
However, when the serumof NHL patients was tested for correlation between
I L10 levels and prognosis, nore significance was placed on the |evels of
viral 11,10, which is produced froma honol ogous open reading franme BCFRI,
located in then@geedbea theraphgickpait SofpBsing adbiniétetibg af EEMytoldine mBédy cknot her
group reported at. about the sane tine that. 1L10 was an, autocrine growh

factor for EBWHEAPEgoTist i hpafisnidirgnesedmaiea hemptolggiemalignancy hy ol venent  of
IL10 in the aut ongeusoEd: QWb @theER S ARSEAN i dat | Mmunol .
158(9): 4045-51 (May 1, 159%’). Ater ngﬁvg{"&? ot ELPg@#atf/ég p%%t%%tsized
that 1L6 and |witipa hayaselogic mohgmpenwbe kasielepsed flllayingahtmytberape i n t he
occurrence of AYA cyt L c. di ses. . Se S Patent No..5 639 600). It
has al so besgn cr%gl %%@gg&?#a#e%ngf%g%éc ?/\%é "mlglr:'f'j%1 onb ﬂfgf?ota%?ﬂsﬁfos 6, |L2
and TNF- al pheatienti ncrease proliferation of non-Hodgkin's | ynphoma cells.
(See Voorzanger et .al. Interleykin (IL)IO0O and IL6 re produced in vivo
by non- Hodgki n's ﬁVﬁﬁmogﬁPﬁog%ée&E%nfé@r%va%p@ﬂ%ﬁl?@%ﬁ@ﬂm&w%e& ors.
Cancer Res. 56{23)a hefhdP02R5n hols re& 28 | Sk y
significantly hig _gr levels o%%ﬁ%??lf&m I L%;y:to @Iﬁ@}@g’oﬁ%%ﬁgh%u
receptor, sol widmanisterngAantiiciitokine eptitedy aneytokingpntegonistigesadd pitisal: ved in NHL
patients conpar f o4 |t hou no si ar anet er was
found to g@ of pr gtgﬁ&%talﬁ%tﬁ%{%ﬁeﬂ ?tg%enlgg‘?nh?g&eoep rg‘fgg%?mgﬁlo‘g%gﬁ%fl%ﬁcal

i npl i cati ons gfatienttwithi atenatdogicnblifnhecyrvweedat elapsabielicweing Hesaply Withat | ent s

wi th newy diagnosed non- Hodgkin',s 30 . ymhoma. Eur.. J enotol . = 54(1):
9-17 (Jan., 138%‘??“%“2‘81%@{’8%‘8 gb T SR S yrﬂéﬁpeg%fﬂmg@éomver,
t here have beq,ﬂtdgyﬁgttagai&@ménf,eports in the literature which have

suggested that cytokines such as |L10 show no correlation to disease
progression, and dhastilbgother ebiedlof hednveaijonde prayidey methddedfpfeatingan conbat i ng

| ynphonma rat hey, .. G hAu | .d] ' n
Bonnef oi x 1:5% ;:[ayéz?g«g ed ."le|1 {%%%ngﬁcﬁh%gg%%%&g ttgﬁ'%%lag&gﬁ 1{11%3& Eg?lf_e\ﬁﬁg | L4,
L6, 1L 10, IdotiBody, onGiising@intferingrzhenti-eyiokinakmibadagidytokine antagonist

to said patient.

]

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.



I nterferon garrma) to nodul ate the spontaneous proliferative response of

B- non- Hodgkin's | ynphoma cells of various histol ogical %@?MZOQﬁ S
group found that each cytokine could be either inhibitory or stinulatory
depending on the sanple, and that there was no relationship with different
hi st ol ogi @MMY@ETHEINWme Patent 10 No. 5,770,190, herein

I ncor por at ed birbreference gests admnistration of ELI Oin_ conjunction

with chenot her é@ﬁtés%?ﬁb‘?ﬁ@e a%esalteIrV@a@%ﬁher? ﬁrpra\eld%a psspfemiaati- | ¢ woul d be
a benefit ; ating
antl-cytok e ant| I es ag’?&ﬁtsthglfgoggﬁ se ere suc g?\d@ﬁ@égfﬁes coul d be
used to i combmséd ptdparaﬂenﬁoﬂsunultgneonis dﬂrrhmsuhtmmorcsedlumualmd&nineﬁrattqnpﬁs of 15

t herapeutic d woul d be.particularly hel i f anti- c¢ytokine
ant i bodi e@%S{ﬁjg%‘bé paté?ﬂ# @F'&d ?%?as{l}georp?ﬂfPrﬁBE‘@‘%ﬁleé?Fbﬁt"dﬁcﬁaf or overcom ng
the resi staneR]ddic ﬁah%ﬂﬁﬂh&‘]ﬁ or $&td Forl-enh HSBER TEMBALISH 5 1ERt one

chenot heraﬁeut I C agents, and for the purpose of potentiating the apoptotic
activity & emwbcrap@mcua@ezanu bodi es. Such conbi ned treat nent regl mens woul d

add to the therapies bIetoI homa atle s ,and a

decrease the rat&"%of™ ?eqa IEB% |S?fdtuﬁ%§1£g)f§1(?)ét m@?g&?gﬁggn#éﬁq T&Rfél\l‘l’l ON It
i s an obj eetytokint Beragdi@nd é@ﬂabreqcﬂommm&aﬁomtah?ﬁp%mw@cﬁe@lﬂt Rdiowd@er easi ng
or overcom ng, the resistance _of hematol ogi c nalignant cells or solid

non- hemat gFi§I@atigsof qyfakinegpfile lv&ea&erm@a thedmphqmmtmtr apeutic agent,
conprising ad Kk agoni st
to a patient g}hgé%%c?fe%g\% @ﬁ)ﬁﬂ‘%}% %& W&?@Oé% %%‘géef%%‘gr&ﬂgnﬁg rrent or
af t er adnite sitirgtokine aftibadly bxa@scbkmmmtegmmbﬂmea“nﬁmtsp@t ofteplesedtt is a nore
specific 0‘) ect of the invention to provide a nethod of avoiding, 30

decr easi ng'GFU%Yer coni ng the resistance of hematol ogi ¢ nal i gnant cel I s to
apopt osis -5 2@, %1%56@%9@&3%5@&(134%n%{6 YHd 84t doﬁ'ﬁ)‘t‘ﬁﬁ%

t herapeutic agent, conprising adm nistering an anti- cytoki t body or
cyt oki ne aompoyent & testing cpakine ptoftlé acpouvdingltonhe kmhodisreat dscdgsed abavé.gnancy.

pat i ot wi th 5 hTEPUEBE 6 BT GRARY iR R s BPAeLd H SO |

chenot her gyantiTyeskiRy AribBgy aodtitolind AlthdtehisR Bn@Rbbmpodeakion @esna@t i body or
cytol dne antagonist to said
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.



patient. It is another object of the invention to provide a nethod of
treating a patient having a hematol ogi c malignancy who i28 Quéeheadfty to
chenot herapy, conprising admnistering an anti-cytokine antibody or

cyt oki ne antagonist to said patient. 10 It is yet another object of the

i nvention to pilwwinieh aspeetdfeke presdnt fatntivg, therid pr@rdednist lbof an Agtfirat ol ogi c

mal i gnancy V\,go has é{fl apsed following therapy with a  therapeutic anti body,
conpri si nGYR4iesnubdy; o1 dragmenher cyiQlinsaatagensh for prppragen of g msdicament

ant agoni Stfortt%aﬁﬁégpgﬁéﬂt%-aﬂeﬁngﬁo 'U'M“ﬁ?ﬁ\%?ﬁ{"algﬁjgﬁg seﬁffoﬁd?ﬁn. nvention to

provi de a net hod treating a 15 patie ol ogi c | i gnancy who
i s refracthargpytwith hérepgpeutié arktibady befragmentti ¢ ant i body, conpri sing

adm ni stering an anti- cytaki ne antibody or, cyt oki, ant agonist to said
patient. It i s?‘éﬂget"hb?s% jog@e NSO RVERHRSn hie{:ﬁwlgﬂ’wvﬂé%ﬂs%? g“ #thod of
treating ay@kiRlahtibddy R TR SRk lofilst br priParthioh OF b Hikdicamsad d
patient a hera_peljt i call y%ef ectﬁ\%_ 20 ﬁﬁ.r;ojnt rgf an anti-CD20 anti body
si mul t anederdrapting & patgent poihsdmatelegip nvaligharicy vdiot ik eefractary by tharapgmiiih- cyt oki ne

anti body. _Li i nQt.her, object of the invention to provide a nethod of
treating g‘ﬂtsl%fiﬁ?e&ac%}étahqqghat ol ogi ¢ (non-1ynphoid) tunor wherein B cells

elicit a pro-t e cleesBoapect diyhé%@s@ldﬁ‘iv@ﬁtﬁinr, eHekedi3 padviddd @BlFacyt oki ne
anti body, e.g. an anti-IL10 antibody and at 25 | east one B cell depleting
ant i body, thergpeuigallypffecitrsyamounhof Bdipll depleting antibody anpapriti-evielipect of the
I nvention aﬁtﬁo Q¥ lﬁ%@m@nﬂﬁ% iRl antdoBAK ﬁ?maﬁgﬁlabﬂre QPa[‘éan&’B!}P&O' d tunor

i nvol vi ng the digestive system esr§eC| al'Ty colorectal ~‘cancer or |iver
cancer by ptdperatidnifori sirhulitdnieows aEniaitraidn oreydektigeadndnisiritéody in piyefrédsrabl y an

anti-1LI 0 antibqody and el | depleting antibody, particularly a
depl et | ngt%P?t!%bgtﬁ){m@éﬁﬁﬁalwo%zg Cctober 2004 SUMMVARY OF THE
| NVENTI ON | n apf b (pd1nRagRet ofthe Eﬁ@eﬁﬁﬁ%ﬁﬂén,&ﬁ@f@%?}rgﬂge% éraﬁft%o;h nfh@Vvi ded a

use of an anti- cytokine antibody or fragment t r cytokine
ant agoni sthef B celhdeniétangtantibodyf angl the entbyteking retfrndator optokine asfagedistaneous

2O IS0 4L 1o BETASR, BB PSSRl o1 e (0 @ paLTen

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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hemat ol ogi ¢ mal i gnant cells or solid non-hematol ogic tunor, cells to at

| east one chenot herapeutic agent. In one enbodi ment of & @cteReE 200he
anti-cyt oki ne anti body or fragnent thereof or cytokine antagonist is
suitable for admnistration to a | ynphoma patient follow ng determnation
of cytoki ne pr dh ik eightechthewsisezt afithe brdsket ihyempibntherpad premided bise &f smecond
aspect of th esent invention, there.is provided a kit conprising the
anti - cyt or?PHng‘iﬂtﬁ)&&y fyrprepargianpf adnedicpsngnd for sreabipgnen-Hedgki Sect of t he
present iveK¥hoN. In a third aspect of the present invention, there is
provided a kit conprising a conponent for testing cytokine profile
accordi ng to t fheasmstaththespet o€ the psesentdbvantion, thereas prouidedl usspbotantit t he

present i tion,. there i rgvided a.kit co i Sin t he anti - cyt oki ne
nt body o LR ang Ayt oE B eaf AeniBint dns et b o Mami Pyt a o ne.
profile acembiticd@ripardibda f@mlﬁdltzal%a@é:adlﬂhjshbﬁmpé&%g\mnﬁhm&ﬁhisﬁ&iod, ha fifth
aspect of the present invention, there is provided use of an anti- cytokine
anti body @RY eyaebRe adatent &jdrating Boellgympaomaa.i on of a nedi cament for

avoi di ng, decr ' 1.N he. resistance of hemat ol pgi ¢ .mal i gnant
Cells to a tha AsUehitin QELEM Al ERlon, BB PlorETRlh Stfentt on,
there i s fLOYanithddyasd 8B @il depleting anti-020er ddlibRR@letiag gy CPki2ne ant agoni st
for preparatjon of a nedicanment for _ avoi ding, decreasing or overcomn ng the
r esi st anc@BPodydRning mgREachiEe phnesmbiaed preparation o sieiagequsduced by a

t her apeut iy @g&Hkion of s@qu@ﬁ‘ifd?g infASREGH iﬂ%n§r Bﬁieﬂrtgﬁﬁegﬁ?ﬂt?%ﬁ%%iﬁggrt here s

provi ded use of an anti- cy I ne ant 1 body” or f’ragmen ereo cyt oki ne
ant agoni stcell mphoepar ati on of a nedi cament for treating a patient with a

hemat ol ogi ¢ nali gnan who ha | apsed. follow ng.chennpt herapy. In an

ei ?hL h asggg_tpéz gf‘ﬂ@‘%‘ﬁéﬁéﬁﬁ;‘fﬁéﬁﬁ?&éﬁft I?Y?é‘ggnk;%er FsdfP Edﬁfégfép an anti -
Cyt okl ne IR ¥tHody aRdABHell - ti Qhnt

preparation of a tm(a)d?carrent forﬁ{eﬁgéa?lﬁn% patl?(gdr%fﬁhg%i ng aache%rg{ol ogi c

mal i gnancy cambined prepraration dersimplanshusasiisistrpijon or sequebtieldsisrini0@or, n a ni nt h
aspect of i AR HEES &N phdVPRY 1ing B 8LL 1ynpHRRQY | ded use of an anti-

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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cyt oki ne anti body or fragnent or cytokine antagonist for preparatlon of a
medi canent for treating a patient with a hematol ogi ¢ nal4 dﬂﬁﬂ%vz has
rel apsed following therapy with a therapeutic antibody or fragnent. In a
tenth aspect of the present invention, there is provided use of an anti -
cyt oki ne anti body or fragnent or cytokine antagonist for preparation of a
medi canent for treating a patient wwth a hematol ogi ¢ nmalignancy who is

. refractory to therapy with a therapeutic antibody. In an el eventh aspect
of the present invention, there is provided use of a therapeutically
effective anount of a B cell depleting anti body and an anti -cytoki ne

anti body or fragnent or cytokine antagonist for manufacture of a conbi ned
preparation for sinultaneous adm nistration or sequential adm nistration,

in any order, to Aols tr.eati I.n a_twelfth
aspect of the pres%?g%érlfgéeﬁr’\ SO ﬂ%?’ﬁ%‘w(b%%ngg‘ﬁ“ﬂs“@ﬁiﬁ‘bﬁ%‘}thg the B
cell depl et i ngytakihée mwmm&mm@hnmmpmmtylahmﬁm mibaki ne

ant agoni st acc d| n%tvﬁglthe g#%vent aspect of the_present invention. In

t hirteent h? R therapeiitic aptibogies {q igergass the
conpri si ng theesgbuse‘earté &dafegpbnééla%&m@ﬂlt jaRQEYwitth idal n{aﬁ@aﬂéhm@ﬂ and an

anti- cytokine anti body or cytokine anta oni st, and Turther conprising a
conponent for 2s Besl bmphepasaadieakomiss pt @hénbmhewlw@hmsm hresstr at i on.

In a fourteen there | rovi ded use of
an effecti ve%m%ﬁf&?%ﬁgg%f?{fﬁg%l e §&'% 2’&‘“ @'FPEF’S? vﬁ’éﬁ Ant agoni st
and a B cell re;lam lehnaﬂg)danfﬂréaﬁﬂyhemﬁutdbgbmnﬁ@mﬁ@esaﬁcmm gtinyaxnessed by B

cells for h act eof rrblned reparatlonfor treating_a tunor

having B ¢8| and Sterine ip p galife é‘é‘FthP"El*?énﬁfl’rgéé‘:é’ﬁf"“thﬁent i on,
there is pr ovmlgnﬂﬂoha@mukm%uwﬁesma toBeRISEd Pl egnd the
anti-cytokine anti or cytokine antagonist according to t ourteent h

aspect of t heob?fé%ms ivhicyintegere with the ashion efcart#in exdeiduss. biparmﬂ&mfbsent
t f -
i nventi on, gfe%edé E@:ﬁg %Zaﬁ?%%g%ﬁl%gg o GiHolR %@L&@H n%ké??wﬁf&'

ant i body and anti bo for manuf act ur e ~of a
conbi ned pr epantdte apopfosis of Briviploareeals, sthianamit CA20, em-ﬁ:Dzz,sma@:Mo al

o 1S 3 O e SRR Py RN o s A LSS L LS cancer
present i nventhi@gonisthEcProkizePRBivh AapintbRreOititoptosis, e.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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anti-1L10 antibody for preparation of a nedicanent for treating B cell
| ymphoma. - 7a 29 Qctober 2004 In an ei ghteenth aspect o9t 0‘1?(89%'[
i nvention, there is provided use of an anti-1L10 anti body for preparation
of a nedi cawom/74388 treati ng non-Hodgkin's | ynphoma. | n rTrisaeiesgnt h
aspect of the present invention, there is provided use of an anti- 1L10
anti body and at | east one B cell depleting antibody for the manufacture of
a conbi ned preparation for sinmultaneous adm nistration or sequenti al
admi ni st rat i orchembtherdpigs fre distusséDindra PBds€Encdr®may tQBHrise Prddaels| Staygmphona.
In a twentieth g ect OL%A%F present invention, there is prqvided use of an
anti- 1L10 ant3® zlg's?n%ﬁﬁﬂ veriefl canspiset§- Bt kes llang melyding solid fumaspihak i ng
anti-CD22 anty.boghabQs-dghe manufacture of a conbi ned preparation for
simul taneous adm nistration or sequential adm nistration, in any order, to
a patient for treating B cell lynphoma. In a twenty-first aspect of the
pr esent in\éent]'h@f here. d.9 haed L igﬁl%ﬁm%gnti-l L10 anti body and a B
cell depleting—a 3 v ture of a conbined
preparation for si fuh fisshepes, thd presirs invaitioanndhides egthets ofalvomihy ni strati on,
in any order, fo a.patient for treati n% E cell |ynmphoma, In a twenty-second
aspect of the dlﬁ?rg OTi QY FREARNg ihe Tefelrnet pE hamalpai maligranteells fpcludms, -1 10
antibody and &, B ®8kiphdRi6d ieiBen@il bR 1ERT oreRBeBRMERG SR a conbi ned
preparation for sinul'taneous adm nistration or sequential adm'nistration,
in any order, comgrigingadmiaistering e ppteextoking antbodsion gkioking antegnpisbieea patienta
twenty-t hidd -l I nvention, there is provided use of an
anti-1L10 1(Sl)nt ?%%g;&léegﬁ%tha@%@g}%ﬁﬁ%é%l eting anti-CD20 anti body for the
manuf acture of a iften] suellrepisepes Bt lemafolugicmalignbesyeatientad®dells & r at i on of
sequential adm njstration, .in_any order, to _a patient for treatin
non- Hodgki n' s ™ ‘?ﬁ(’)l?ﬁmu;lf‘“&nf’ -‘?riﬁﬁ?lf’ﬁ"%gi)'é%?ned?nﬁ‘éqﬂ?l%%f’éﬁ‘t‘c}itg‘i‘?ent i on,
there is provithesi$4l 1©frespbnd BRpbptbticle@R! EPALN cABE #R Fetb&dslor #REGEANT
anti-CD22 antibody for the manufacture of a conbined preparation for
si mul t aneous aRfAmHPBMARbe desciiffed s mgthnds eflaveidingrdostepsing erpvercomingthe or der, to
a patient {for L& | B; L—Qﬂg 4. Ry . -f..fth aspect of
t he pr esenlt5 [ r{\%%ér%lfﬁ%cg Pl,gsdtgﬁer el sﬁ% Fﬁoc\?lu%'j%eé(r}B %g&%?}l %ﬁﬁe&x&ﬁ&%&&c apents

being examples of agents which may induce apoptosis. Also encompassed are

UG 14

therapeutic antibodies directed to targets on the surface of B 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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anti-1L10 anti body, a B cell depleting anti-CD20 anti body, and at | east one
chenot herapeutic agent for the nmanufacture of a conbi ned 29r&sebeaileh for

si mul t aneous admi ni stration of sequential admnistration, in any order, to
a patient fwooitssati ng B cell |ynmphoma. 29 Cctober 2004 pemusoiosizscl osed
enbodi ment there is provid the adm nistration of anti- cytokine antibodies
and cytoki ne antagonists, particularly antibodies to IL10, in 5 conbination
wi t h chenot herapy drugs and/or therapeutic antibodies to increase the
response rat engfifhikASts QP BradsiTddkdu®R nbi HBAGKIE 8 lytnpbih (RAMRERLPYI cal

mal i gnanci es such as B cell |ynphomas and | eukem as or solid

non- hemat ol ogiernbaedicd SLENER., djernedigtetgradsbiolisplar Bibih insgimedipfe gradet est i cul ar

cancer and ot NHBYSiont ks Nﬁntt' I [ ﬁhfl © of
treati ng hemato O%I C r’r%glh naﬁ%%%@gésﬁlj%shgas h%gﬁadgiﬁﬁgwag%c ei?i'%?’l eukem as
by adm ni st er grage smalhin@atiesrt cbibMBLghdkhdissateaNHhiaad Baaldegsteoncy such as B
cell lymphoma,or a.leukem a, antjhodie irected to B cell, receptors and
ant] bodl Bo5 oMAFEIRGHEHe: STt R RS, erf eGP e EEb AT n

cyt oki nes. | nipaiHobRsticibukenti€ chidhRIGAPhocRICABIKcM, tRbAT Bfyeloder®ME Ni stration
of antibodies to B cell markers which may initiate apoptosis of B | ynphona
cel I's, such adukemia, yppboblagicilenkppi, lyvaphocytiplegkentia, merdcyticpdemigt | - CD 19,
anti-CD37 and ' N I nfr -1 badi ni sts of
vt of nes. uhi cROsagan SiRbbi S ibichheyBORuRRLL AR bOpRE 0 AR 0

t her apeuti ¢ r egilnetts artribituithise ynphivess villedienbatestifitrent mames e tatlsngiognef i t

fromanti-cytokine therapy,.i.e.,, chenofherapy, are al nconpassed. The
et nods 41 1 SR qofrestsiops it el oDl R B8 PO Bt R SR g

hemat ol ogi cal crBdifigNaiac: @Serdht ﬁﬁfc@nﬁ?a@obéﬁéﬁhﬂ&&%@bﬂbﬂﬂhﬁ{&aﬁ%ﬁc _
characterized by cells that have becone resistant to chenotherapeutic

agents and t h&eampesof dhemeseBgaY®Eon| n anot her di scl osed embodi ment there is
provi ded novel et t ' &0l | | ynphoi d)
P?rq_lﬁst%ce, 4 R84k BlssifRtid i g?@é?%ﬂﬁ%?pﬁ)ﬁﬁ'%

tunors having B ce nvol venent ut not particularly
cancer s wher eiAmdBicaepatiolegisis istcaledthe RevissdrEurepepo Aseritan Itylghoidd (REAL)

adm ni stration,of..an. antibody .t.o .a cytokine, .e. g, , .IL I n _conj,unction
Mih B colp  CHRRERHotn TRy SRR S et Mg S bt B ot 1 g
anti body, andMurghareat ipmpHoBRQmAk bihetherbhasapyell @eplagha khd/sdpirae®nbi nat i on
wi t h radi ot herapy or . chenotherap Exanpl es of ' such solid, tunors may

2

i ncl ude col or &eRaflegsifiraiens ipfogzades baseden cytleRyake- wamicsh, mixesheoabamder |
prostate cancefge HrABHN HRHIORdISB6H ARINGEKIERIHeR fymphomas 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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30 ovarian cancer, testicular cancer, esophageal cancer and others.
Suitable - 7c 29 October 2004 WD 01/ 74388 PCTI USOLI 10382° Qqiehms 2Rt api es
are discussed infra. These cancers may conprise precancers, Stage | and |
cancers, amoadwasscced cancers, e.g. past Stage ||l and i nacadisogroessel i d
tunors that have netastasi zed. 5 DETAILED DESCRI PTION OF. THE I NVENTION I n
a first aspect, the present invention includes nethods of avoiding,
decreasi ng or overcom ng the resistance of hematol ogic malignant cells
including, elfuphobhal QUMRHOKRerRE pleBtk BiveRok Bl sulRisiely SRS thane _
chenot her apeuti c, agent, _conprising_adm nistering an anti-cytokine anti body
or cytokine & tign of antieyipkineaptibodicy avd aniresnets has ¢ pynereissr pfeof.nphoma.

Oten, Such T aaicauRAM ool IR0l ABlIGIPL QARG BRLIERImS, Bpe! |5 15

medi ated by stinulation o [ unori genic y one re
cyt oki nes suchambhgdiffetdnbpatiehis and differeptypes b tymphbmas; podtbe effect of yamimbis. | n

such cases. the pethods of.the ent - inyention m descri bed as
met hods ofsavﬁycagﬁas,o %8Feé‘géapﬁ?ggﬁfy{}?h?%%?ﬁ\{ﬁé“ayﬂ'@ryl“gﬁ}cg&fﬂg?tance of such
tunorigeni ¢ BchéhdiBerhguflp o idSothétapbutic Rgsmd, Gs Qipeestddaha AR 1bwels dTehag
exanpl es of agents, which may i nduce apo&t osis. Al so enconpassed are

t her apeut i ¢ afSPERONF egolinpsi dndividenl pafiegisbs tested bplorsthe paisatsgre B cel |'s, such

as anti-CD19, dﬁﬂﬁ&-@%@, n 'ﬁgpgg inti-CD40, and anti-CD28 and other B
cell targets iadenti?‘ri e in?r%tb 2 Eaggause resistance of B cells is often
only apparent aftemn asqpend spectlibsinveitiap pedidenh toethiod gf treating solidefioract ory t o,

afirst treatgent, with a therapeyti nt, .t.the nethods of . the present
" oventi on | PeBveldn ol A ART Wkl A Aokl Fesliist PomRle et S

mal i gnanci es abdbr Iﬁétaﬁasig|cbmbﬁ§iﬁ@@6&daﬁﬁﬁsh@ﬁ6fﬂﬁa@nﬂ%ﬂtoﬁﬁ&@nﬂt@ﬂ%@$g@%
following, or are refractga/ chenot herapy or therapy with a

to
therapeuti c aftfHolfiantibedieds %nailﬁbodzso amtell darediaraieralli s 0and .
ant agoni sts ofyn&ilay RhGaEBlcell ﬁé!lﬁéi{dg%@tiﬂg% HwiPerDfie ﬁﬁ%&idn’lnd%%gltﬂégn%gge‘m Wi th

other therapies or"prior to other “therapies in patients ne nosed
wi t h | ynphona of entthediee tosheriecetltargete idehtified| infos eAlsa ibis aspectdartter inehrdbengt h

and durati,gn the. respon to.therapy. T net hods of the present
i nvention 1§1r e%%pag?%ﬁ}lglé’t% et oY %%ap%a%%éa&égtp?r@@ of
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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30 hemat ol ogi ¢ mal i gnancies, especially B cell |ynphomas and | eukem as,

i ncl uding but 8 29 Cctober 2004 WD 01/74388 PCT/ US01/ 10380¢8ker208¢ted to
| ow grade/follicular non-Hodgkin's | ynphoma (NHL), small |ynphocyti (SL)
NHL, i nter M@@ioar438yyr ade/ follicular NHL, internedi ate grada/usdi/fobsese NBL ,
hi gh grade i nmunobl astic NHL, high grade | ynphoblastic NHL, high grade
smal | non-cl eaved cell NHL, bul ky disease NHL and Waldenstronis 5

Macr ogl obul i nem a, chronic | eukocytic |eukem a, acute myel ogenous | eukem a,
acut e | ynphohhiagonist nhaybensfit a padibuilarpatiedtyep bggidnantdl ekepri Thosehr oni ¢

nyel ogenous | eukema,, | hobl astic. | ' I hocytic | eukem a,
nmonocytic | eul o8 mﬁ?@%ﬁ’g@ﬂ%%%@ﬁiﬁfg}ﬁm ﬁ%‘ﬂﬁ%’%ﬁ%@@t@@e‘i eukem a. |t
shoul d be cl e&?p:bﬁﬁét@@ﬁ&dﬂés arSidbdiificl tahR 1R frefth editdABRedsy HPRGRS Wi | |

often have different nanes due to changing 10 systens of classification,
and that pati dFdgkinzJymphana e eriredalicEgiapitazment wilcomipest anidbi0

di fferent tganqﬁ,erg%y al so benefit fromthe conbined therapeutic reginens of
the present invention. For instance, a recent classification system
proposed by Eur opedheramk sevararant-dol Opatibadiesgiisicls are &nevert Ingble srhandReasi ted

Eur opean Anmeric L honma L 5 Cassificatio i ssification
syst gm recogni"ﬁ%foiﬁmoﬁe&%ﬁ#ﬁﬁ?%weﬁm' hﬁﬁg?ﬁﬁtk‘b;& 7?@%&?"6%‘”&&0@

ot her peri phenrglanB-haflh aMBRBY asiFate@ NIF1S CDRAIRH: B5i- NI MRLHEI@SAHHaIERS,19NS i nto
grades based on cyt ol olgé i.e,, small cell, mxed small and |arge, |arge
cell. It will dﬁ@ﬂ\h’?@@r oRstent Nat 581 1293 uénii-di Wsitibedies arg mlpndmersberay benef i t
rom the aenbimigsk MRk ePal0bisbfaf AR daNkbafk saflidhif: i 2 p it | onal

Cancer Institute has 14 turn divided sone o asses into
nmor e clini cal My-6uamelfaiNew Th2iSpesific' Cyiokita@io) Slytekinel SynfhhcisrinhibitesiRantat,i ons.

| ndol ent | s ipglude folli.cular cell, | hopas, ,separated into

cytol ogy " é?g?é’;s,sm%&%o i‘gghaﬁ OW‘?B‘SV{WCB%{{%%%O”F%? ﬁ@ﬂ%&%ocyt iC

| eukem a ( CLL)145(9):39a8025a5 AS6w Y1900/ Antddbhidensdy ekt d the fMAGT gthdul figie M a,

Mar gi nal 25 zone | ynphoma and Hairy cell | euken a. Aggressive |ynphomas

i ncl ude di ff uS@mPHF fxdecsplgr bindigs, cob) Whith Japinbeabiliniie petvetesthe wepemtesveriled f f use
smal | non- gkea 0, Mﬁﬁ%&ﬁ!: | | |1

| ynphona g%d kﬁ%léﬁrggfe{?lggﬂn%np olha ?ﬁ%‘i}&f J%%gggw re Ié/?gfﬂieﬁ% t he
extent or dur atiitmdy slionldbpariswmtond as ¢nepmpsssing 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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extended as a result of admnistration of said anti- cytqkine antibody or
ant agoni st. 30 But the nethods are nost preferably used 28 Qc‘r@ﬁzﬂ%ients
havi ng non- Hodgkin's -9 29 Cctober 2004 WO 01/74388 PCTI USOLl/ 10382

| ynphoma ( N b)/74388here t he present inventors have surpri ®cmgisyt/fosaend t hat
adm ni stration of anti-cytokine antibodi es and antagoni sts has a
synergistic effect. Since the effect of cytokines and the identity of
detrinmental cytokines nay vary anong different patients and different
types of | ynphasamnihghidr,phderebll a6thintdnet@sdven!8aye piyt @kiiMBSstAod BE I esi st ance
of B Iyrrphomal?ﬁel ltﬁ may vary wth different chenotherapeutic and

i nunot her ape feFROthergeaytie or qtheragend ggest ed that the |evel s of the
respective ytoki n%&so‘iﬂclhdb@'iﬂﬂn@%?ése:ﬁ%ﬁeﬁﬁﬁnsarpﬁiﬁﬁ?&&gmgﬁ%%g%é EE@clE’féE' ents
are admnistered the anti- cytokine therapy. In a secon spect, the

i nvention pr oviaiesssaArkgtdeendiog ta the atesent inyehtion, comprisek @t leastatointigéytokinenor s
wherein B gel | _s.-€l4 Cl teln respon ronpte tumor growth and/ or
nmet ast asi s? cgﬁn%%dg%én@%ogfsg‘g%c%nsa ?”g qa@?y%cﬁm%éﬁgﬂﬁguwpg | Ant i body, e.g.
an anti-ELl Ghantachndylly Redhtadle canridr batlonvenient igjedtéd fnty Pginphainef er ably an

anti-CD20 antibhody_having B cell depleting actjvity. However, the
i nvention i nclPd Tovfassg shigee thesgerump %B’HHPE%m?BatE?PHéPf@r@YFeS‘Fﬁlﬁget s

dent i 1 ed | nih@iindlbfhles o ProABRSlrabk bhAld LSS obfrddyr tllichinal use

of chenot heraqg and/or radi otherapy. A variety of chenothérapeutic ‘agents
have been applthedet may slpreorattermetinetit coofpriseiiehgaiscmt majqriats fof tegmgdles s, and t he
met hods ofiqt h RS und ' 1.1l .ayoi d.. .decrease or overcone the
resi stancemof %?rlgt?‘%gnak{,sme{?%}.&?@tn%%%eﬁél?ﬁlgé’ﬁ%mtsgenantn'Ieast one, but

possi bly several, @fisotdnesspasded ithb ereaan itvietic@gratEmbihdil thabddutit k@thods

chenot her api es .20 whi.ch nmpy. benefit by suppl eqental anti-cytokine therapy
i ncl ude but ar‘)é%ﬁ%\ng Hpipogic W?S‘F%Ef%l\ﬂsﬂiﬁ%ﬁ%@@ﬁéd}e“éﬁ@&?abi ne, DVP,

ATRA, | dar ubi GbRprisil®finfiffsterifd RHPREA RN J 1RHIPBogid RakighabQEIRED egi ne,
ABVD, CEOP, 2-CdA, AG &Sell"%?A vr%ah or vvithojlt %%bsgﬁ%lent Gcsﬁéuﬁrgéeﬂtrrent),

VAD, M & P, C{igetivepmopgofp thepappptic apfiiagdly siroultroequslyawith or causeoutivielyovith

daunor ubi gisn, ;, L ' i € ' Sﬂtﬂi n B L0, Other

chenot herg[lsjeutni‘l élﬁ{aggéfﬁtgﬁ&aﬁng%&%giﬁ%l |e°(‘119'i ﬁ}fl%%’e:ﬁﬁé%@%%%ﬁ%g%eglasa |°Fleg to
preferred enbodiichenindto rddepiors carthe hurfeetd §f Hematndogic malignanticelld, e@yt oki nes  whi ch

play a detri %gr%genic 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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stinmulatory role in hematol ogic or non-hematol ogic nallgnan0|es ncl udi ng

| eukem ¢ and | ynphoma di seases, either alone or in coop@Peﬁq ehsrdleh ot her
cyt oki nes. Thus, 30 depending on the patient and the di sease, nore than one
anti-c ytokwaeranss body or -10 29 Cctober 2004 WO 01/ 743@8rRETitos2 / 10382
ant agoni st may benefit a particular patient as a supplenental therapy.
Those cytokines include but are not limted to IL2, IL6, I1L10 and

TNF- al pha. Qther appropriate cytokines are identified infra in the
preferred enmba@id4temtibodidsOthe BebinddOsbeHhiBEfioh ¥RFRRU Bnerp &R e Rl RGond
anti-cytokine treatnment w |l _conprise anti-1L10 5 therapy. There are
several anti - Ithg asidiive elerd pEEtbarazent 98- known in the art and may be used
for the purposes OfelfGndeesSERY dde@ UG HrdRle tihd v 5
describes a rat ante?-hurrgn antcl1 gog decg{algnat eﬁoﬁ%&%ﬂﬁ not er%éé%lgs-zl L10
anti body, al phad ma@mstssafﬂwqmmtbwnhmiucanbﬁad thetape with o887 atid8dief\nt i - 1 L10
ant i bodi es sare. sescr "Il sol ation of
vonoc! onal Santr BSPelaEaly Ve aictni b et BETD R inafibsd pus ingahf

Th2- Speci f : cd@mhakbam efjlhbodléb(ﬁclht?ﬁtﬂﬁ@b eaﬁmSymbnaﬁzbs%dun IBiy binuﬁllrgyo thea@ or, IBy
Using A Solid Phase Radj oi nmunoadsarbent Assay," The Journa | Mmuno ogy,
145(9) : 2938- 2§34 W%ﬁi’/aﬂdl delivaizg. alﬁh@é’@%ﬁrﬂfﬁ%&qﬁysﬁmﬁb?@% Eﬁr‘f‘f?lb#s prot ei ns
whi ch conpet gniidics 865RIAM B tddHsNGay Ssdbe usbiindnfufiG Lty to
activate the recept or&\i?vﬁ le 15 bSoc%{ ns(j IeLuslonb ?n&ntw’@rﬁll?%% bi ndi ng

nmol ecul es, suchiokize asﬂmswdieeseseﬂthsvemMHnPrafatrerndyol@bbdlbndlﬁoélesmdehcse ood as

t i hod || , Fab,
Fab2 and R f il i RTBRL 3" Aot b e iR Aot anot her
ani mal wi th h@eeetin (IDEO Phérttacdutieds wbﬁu&mmmblzﬁdmuﬁmmzomﬁﬁm known in

the art to decrease th | rmunogenicity once they are admnistered 20 to
a human pati efPuga g%{r"opri ate dosage of anti-cytokine antibody will

depend on the cyt o&h@@oma@erdq%s&uuéﬁems&saﬁtﬁespregenm@nhaﬁﬂaymgfum profiles
in individual patients, the ty honma being treated and the stage

e
of disease. Fé‘ﬁmamel adminigiragion 9&3 dﬁaetsmﬂ nhfmmhermeem genit or@égmsvamhem agnosed
| ow grade [e e range from
001 ng to 00 hn%d%&g%gre#yﬂagﬁgaﬂ a‘% ot I"elﬁ (?&935%%8%% ?DE[O, ®and nost
typi cal | y abouilytddabine DV?OAm‘glAkglahmd:m hetlght chenatehendi egmelathet her
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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the anti body is adm nistered concurrently with or prior tQ anather
therapeutic agent. Preferably, the anti-cytokine anti bo&§ Q%&gaﬁﬁ)% stered
concurrent or prior to a chenotherapeutic agent or other therapy, typically
from about woeytwssr prior, to about - 11 29 COctober 2004cYEseihbkd388

PCT/ USO / 10382 one nonth prior, preferably within one to seven days prior
to adm nistration of chenotherapeutic or other agent. Al so included in the
present invention are kits for acconplishing the disclosed nethods. A kit
accordi ng to thenfiesR bl ddplBing bt OAMNSISEST siitabled 8411 @RLtsddWdbntifle@ki Nne 5
anti body or antagoni st which maybe readily adm xed or resuspended with a
phar maceut i calm@&accept abl e carrier and conveniently injected into a

| ynphoma  patient. tﬂlﬂﬁ . . I; Stind S
preferably tested Plgﬁen c '?%kl eﬁg%%gﬁ’ﬁ%gg?l?%?étt%yagg%@s %ttbl on of said
anti - cyt oki ne aanbddpoxiy, Rituximatd®may be admibisierediat a dasygeahsginpfroml.Qlapabtitvel y
conpri se reag s and _materi a for .testing the 10.relatiyve unts of

vari ous cys 0kﬁﬂéggﬂﬁgnmpﬁéar%tjg&a‘ﬂ%rﬁongabggtr.ﬁ]m ,&nggg’eaﬁgﬁ?ﬁfg%@%ﬁ’bﬁ?%e present
i nvention ar e zbeftHd D rigieg SR weighE tHIRGEve dkagks R3) beBwRERRLRIAGH C

mal i gnanci es such as B cell |ynphoma and | eukem as conprising .

adni ni st er i ng Hesapsutisiegigens which melude aufi-eytelgneagepts: hypause fee arolifgatifseut i cal | y
effective ano t i i Si '

consecut vl y Poy i EPIARERIRL Sy B R A, PARRRLS ke WL fpia on

Ther apeut i ¢ an¢ dhostinesti-aytokide flierapyl, and thehrelgiive leelsodf poienithting cytekiapimthe on t he
surface of Ohemaégl,ogﬁi} ¢ _malignant cells, e.g., tunorigenic B cells, and
medi at e thlei r PREY P E¥ P on or depl etion when they bind, i.e., anti-CD20,
anti-CD19, anti - CDZHe caiiihed@b¥tdpies oFiitd prédoididnventibn arCbi3d snitaBRdoatdagng 8 cel |
targets identified infra. Wiile the anti-cytoki ne agents of the present

i nvention 20 Wifl¢ r2pgsRf hasphomsejaslindingbut gpt lppifedde nvestpde/foHichlas By bl ock

cyt oki-ne- medi gt Rdkini" {aaNER | ' e ; i ned
adm ni stration Og t%elﬁlt]%ﬁeoggapeut "csg{ala%trll i gg#%gsg\%lgﬁﬁi Ldéé?ﬁ%?@gfﬁtagﬁi ne agents
will have a syolbirgird¥ilk, infefraadiaté gradendiffuseEIL, dighgprideimemdstiastioRiHt  of

response wll ,be better .than.t dditive effect. of Dbo Ly of
t her api esvi{':ljpplhilélog’ﬁil &r‘?&gnp%hﬁ’ggaﬁ?cl ]gﬁl%églvﬁfi TN nowcgeﬁﬁﬁigce[lgfgég%gmfeﬁet he
fol | owi ng t hel, aidWaldesstomts Masteglballisemapthireiieletbitid Bekdyunaegsst i ¢

effects seen b o-adnmi nji stering.the anti-cytoki ne agents
rgyefogenous leukemia, acutge lymphoglasﬁc lelglkemia, chroni% 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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of the present invention are related to the inhibition of the targeted
cyt oki ne which may usually have the effect to inhibit apdf?@ehe 2004
Accordi ngly, when the anti-cytokine agents of the present invention are
conbi ned wiwbegmsggent whi ch acts by inducing 30 apopt osipgT/U€e1010382
anti-CD20, anti-CD22, anti-CD19, anti-CD21, anti-CD23, or anti -12 29
Oct ober 2004 WO 01/ 74388 PCT/US01110382 CD40 anti bodi es, the conbi ned
adm ni stration shows a synergetic effect well beyond the additive effect

of either agent al @RepredoyRertidf uls6 SoondpBises IHAGS: AREniRESS MelhefBEutiese Of
the anti- cytokne antibodies and antagonists of the present invention in

conbi ned t her aptikody and the gutiveytoking apibadieer anBgeyist perordingiotthedisgiesad s whose

efficacy is n | -1 ' | S FOleal CE. i | ed
ant i bod: es- f adi iR ki b Goulirte BRAERATLR i BB A GepSATELRET P
cell surface aimad odebatireytolige agehie Milmgaie comprisdeaptnto and HaleHalafiri bodi es, as

wel |l as antibodies . canju ed to toxins,. al so be used .in conjunction
with the a ti?esg% %‘ﬁ‘ﬁﬂ’éé Pfg@%‘rrﬁ’f‘gf 'E?fad’éﬂ%s“&ﬁ%%%e FRARTYEP Bﬁ?ﬁ’q@‘}’é’i‘ &d

radi ol abel ed apoikiedhidwdpbLantdyes@t. 10 | abel ed with yttrium[90] (94Y). A
particularly preferred radi ol abel ed antibody is Zevelin é)l DEC

Phar maceut i cal s Cofpapigd thhinvention dyrthies enabraces fhe_tregippgt efiselidoay-lyradisidigat ed
to 90Y. The c | heL ARG t.hac r W) ' y
further corrp(r%'lﬂsﬂélgggtrﬁem stra |181?1°o a&ﬁ%@%ﬁ%ﬁ’@%%ﬁ%@?g@ ?Ec’dégent or
regi men, wher end 4B csllspecifivaantibduiyr mpferabiycinuadiisady hyvivgsubsthoiéat Bplle, CHOP,

| CE, Mtaqzantrone, itarabj ne, DVP, ATRA, _Idarubicin, hoel zer

chenot her dffy AgRjFHAg 2ogn] svoh phRIFHAMANG  f ahebepcropedbal somepolioies FLAG &
| DA with or wig gﬁéﬁﬂg Havbs eaVRVbIvER S Thd: Bath @%ﬂhiﬁthé@@eﬂs%&oﬁ:eh&vy‘éek' Y,

ABCM MOPP, Dk doxorubi cin, cisplatin, ddunor+rbicin, tanoxifen,
torenif ene, anevoiied froprometingorainkeiningte wmoriprmiceatt eidomay impsderdeher apeut i ¢

agents identif] | . r r t] ' he
roatment of 13 st dcfeoRt SRhl R SRRLDE WOREHA SRRONL bren ™,
ant i body or amtlagweoipsiatddbypefefeatetizrein, adhichidaiti@ecBiopystal ing. @s tHelppBeae| |
target anti_body, .e.q,,. anti-CD2Q., CD22, 19 or .CDAOQ, d/ or. chepot her apy,
such t hat _Igr o%*@gﬁ%ﬁﬁewe%%gﬁﬂhwy@@ml tumor &Slpﬁg%ﬂbf’g‘gf that faree geted 25
gxéts glr<: ne i's qeehd, 8610 ituk @ It wak RlpbAdd Rekeifihd: Biffs FhabRbdt rdshRdBReut i c. As

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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above, the target cytokine maybe 1L2, 1L6, [L10 or TNF-alph t hers,
depending on the patient's cytokine profile prior to trea@n@ﬁ?,er%gpg
preferably the targeted cytokine is I1L10. As nentioned above, therapeutic
ant i bodi es wb ov/m38pr esent i nvention nmay be 30 any anti bodgrmisogiesar gets a
nol ecul e expressed on the surface of B cells, particularly -13 29 Cct ober
2004 WO 01174388 PCT/ US01/ 10382 one having B cell depleting activity. A
listing of suitable B cell targets is identified infra.. Depending on the
pati ent and exie@tﬁienoﬁnt‘dBMﬂxelddhﬂnmwhaBbﬁ@édtafg%f@@ies@d'lﬁ}'tﬁ@soh@nt| body,
e.g., R tuximab(r) may be adm ni stered at a dosage ranging from.01 to
about 5 100 mj?IR ¢ nore preferably from about .1 to 50 ng/kg, and nost
preferably from a OW ges may
be | ower in conbine Eﬁeﬁﬂgsgﬁfl ciﬂrhgglmr?ens | ncf%gﬁglﬁ%:ﬂ{-%%%gkl ne
agents, becauslerleting gtibody drlata:ﬂtmpatqddb@rﬂm; edmbsﬂahﬁnlﬂ;emphmmbeshiable\fm | be

reduced Agal e nd on chos cytokr ne
therapy, a%d t%ﬁ% %@gts{ﬂ\y/emgl Vg)]% %]g g { et n%m%acdﬁ ‘ﬁnf’fﬁ%

pat i eglt sf ser mmloﬁhevmaiaidagdﬁddrmmjsf@s Onk n?]ﬂaﬁoﬁmyeem?ﬂdégmaﬁﬁmaﬁéeel al so ;
suitable for treat a w.de range Q nphonas, including but not limte
to | ow grade/folli t‘h&’t‘i‘rmﬂ’(?ﬁ’m d@%ﬁﬁcl]sdepifl’ﬁ%%mo NIE)"Y“’%I"WI P$nphocyti c

(SL) NB L, intemnmds r / Nelb i ffuse
NHL, high gr arc?e i mrrsér%%octggg&??cs dlslﬁHﬁrédltS%%asglﬁ gre? gﬁg %g‘ﬁggﬁta@?%@%ﬁrtg hi gh
grade smal | no’ﬂﬂbpemcé@mxlmawmduwwythqnmsée, elghlby antchvihkius ajestional s

Macr ogl obulyi n | ocytic | eukem a, acute nyel ogenous

| eukem a, lJilét)cut(:%“en‘?eﬁi n%ﬂ%’% tSPﬂ PtHIPeukem a, chronic |ynphocytic |eukem a,
chroni ¢ nyel ogenouShiseukbitation ﬂegxmmh@blll feSiilisén rendssiontr dhridky SOdTakY dolid

| eukem a, nonocytic. | ukem e enous | eukem a, and pronyel ocytic

| eukeni a. Pr ef&Pet228 Wr"(jé‘?@ﬁ%@@gges are non-Hodgkin's | ynphoma (NEIL),
and particularly lowgrade, follicular NHL. Again, it may be hel pful for
the serum of the | horra atlent to be tested f or cytokr ne profiles prior
t o admi ni st r attiobAM{RE BN As al r eady

di scussed.ist he con gty tewraeaabeeﬁhgreréhgfanﬁﬁ;me&san%%ﬁ LGk By

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 particular 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

-16- -



25 the conbi ned usage of an anti-cytokine antibody, e.g. nti-IMO and an
anti-B cell target antibody, e.g. anti-CD20 , are al so2d<eher 26¢4
treating solid, non-hematol ogic (non-Iynphoid) cancers, including by way
of exanpl e,woot/eigct al cancer, liver cancer, and other gcgasbidsszcancers,
breast cancer, esophageal cancer, head and neck cancer, |ung cancer,
ovarian cancer, prostate cancer and testicular cancer. These cancers ny 30
be in early, internedi ate or advanced stages, e.g. netastasis. -14 29

Cct ober 2004 \Warksld a8 r D148 IW382 The present invention also

enconpasses kits for adnministering the therapeutic antibody and the anti-
cyt oki ne anti body Jhe HaP&Ydwtigen ina cdt ¥Pagor-glyeorslatidabpepbeptoteinsforimbion Kits

- oyt oki me P aKepSt il RS0 o EHE RO e B bAEY: BRI bfapl 70, %5

t esting cyt okiGIa20ps efpréssedodiirimg ety el cell sibvebdpnent nid redaing il plaems cedl

anti body and ant.i- .cytokipn e antibo or an Ist. As noted, t

i nvention furt ‘?re’g'r‘?é?’h Ot“r‘@refefng%ﬁ Porﬁjfaiggapscﬁs“ﬁgﬁgﬂ?‘ﬁ%f%cgfsumrs by
the adni ni st r Gth@mabs 7 COIiin &emtéaﬁt@@mnf&eI"BQ?mpho%?f@-resn@d@edadﬁﬁgen" bhkd O
antibody, and a B cell specific antibody, preferably an anti bodg havi ng
substanti al B"BePY"- The PP anticayisslescribed in Corkier @lsPNAF TWHGANRHTE6 (1885)ahs been
reported that | 6l bERPESHH Vi ! . That
is to say thatfél?é%gmégb gﬂ Fs ar e%g%ﬁ%ﬂ%/ﬁ% %v%@égn%?ﬁgéégun%ﬁ{%r\égﬁﬂg’

mai nt ai ni ng t fey thaADE3IHEDILE or BManbbaiydKiessl ef afpbaderindResdanehy! Is 12:miihe

def ense syste I pst h r Ith respect t etq, . WD_020864 Al
i ncor por a%ﬁ d W gf gﬁ‘é@?%hgﬁgg}%,ﬁ%ﬁ%ﬁeﬁﬁgﬁ?ﬁq%B‘%}’%ﬁﬂ?&oﬁ&ﬁ 48Cas t he
Applicant 15 desthebRm delletabs Gniomidint fist HiddritélerhiPbr disRRAMHEn i PhsiST NY
antibodies that_target B cells, including Rituxan(r) . It was reported

therein that AYSsBigding ofsnentagepint taddDilf maycase inteadizatien ofthm@P Pesponses,

even i-n patienhsS.y th advanced col orectal cancer, |ung cancer and liver
cancer. By contrast, the present invention provides an inproved conbination
t herapy, 20 wher eiAn hemkiothgicyoatignynepizichides amp nslignamcy assadisetl with cedls inf  an

anti- cytaqgkin tibod such anti-1110 d B.cell .depleting
ant i body, q§ ucﬁheago%&r‘%gg%?'i Ex%ﬁ%?qr}fﬂfwg 13%“2‘“%83?6?%%&6 ¥en shoul d
af ford an enhantelihgmit hodinited b &oF brade/folliculir ndriABddkin’ PBAdphéidh aviiy), t hose
wherein B cells are involved, but are not thenselves the .

small lymphocytic (SLj NHL, intermediate grade/ follicular NBL, 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

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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cancerous cells. In this reginen, the cytoldne antagoni
cytoki ne anti body 25 and the B cell depleting anti body, ébé)c‘%c’b%ﬁ??@ an(r)

wi |l be adm nistered separately or together and in either order.

Addi ti onal Iywo oi/tizss regi men may i nclude the use of radi ot befragy/108829. ,
external beamirradiation, total body irradiation, radioimmunotherapy or
chenot herapy. Suitable chenotherapies are identified infra. The

radi oi munot herapy may conprise -15 29 Oct ober 2004 WD 01/ 74388

PCT/ US01/ 10382%*;1&& Fhheat owﬂmm&bph@m&g@a@%l&a%m&ﬁm a target
expressed by the solid tunor i cal he "anti- cytokine antibody wll
be adni ni ster (ﬁ?raﬁpi%iheteéf mnlédeacqé@mtal C@éﬂﬁts élwrrc@n@ntbirmtdyncer,tlungcaaml ci pat ed

that this co EHa.zf:J:d solid

t unor havi ngnggce {;/é’eil%}(e% lgré?) e exarrpft’pémg?kc “’a g?]%’I}‘yrs have
been identifi eahqar,atﬂnnelsdnyer a@hetham &‘he:set:mceﬁmmlemths ey agest al cancer

In this enjodinent e Iet t|bo klne be
admi ni st e?gd éﬁf@fﬂgfﬁ?@e@ {fe(ﬁgg 33‘@8 ’I%&Wﬂ?ﬁ)%ﬁl Ef erably,

t he anti bodi e&avaméthst&&eﬂnm&e&ldnﬁﬁ&smwmﬁﬁaﬁiﬂ@&hb&sﬁher&ﬂ@ daugor site,
e.g., by intravenous injection at_ 10 a vein proximate to the tunor. This

conbi nati on r E4FihRPrOBBIIL respenspitic- ﬁhﬁplfeé%c%gii‘ B gellsis wnelvedisgemersf t he sol i d
tunmor, e.g., %ﬁ%g{,f%@ta{ﬁg L e d ., DETAI LED DESCRI PTI ON OF THE

PREFERRED ENMB I'n order to urther describe the preferred
enbodi nents and f ulAlB salDjastagdnidi’his 2 malscaletwineh, updrd)iﬁdihgmmgeMﬂafd tions are

provi ded. .l.. Defi ni 1.ons kipe_ ant agoni s onpoynd t hat hibits
b bl ocks Phe iRkl or SRIG T RUE A oo spcle et vt g o ore B

i nterleukin orkell RinclidB) HF W&e@ﬂﬁgbﬁﬁﬁwﬁ%ﬁ aﬂ@noraﬁ@spﬁme%hﬁﬁécﬂbﬁuéﬁace
marker" or "B cell target” or " antigen" herein is an antigen

expressed on tHE 1dgpntagaispreferablyisiablejmepleie B gelifdi-¢ apdyee igculating Baasll

ant agoni st i ncl ude
fhe Cor0. 100 BBnh gl kIS RINoRoAS b it B g 0
CD73, CD74, ChwrbBanismsGhuiy$itibGly7dependeived meditdaytoGRidly (ADDED) andZiiB 1, CD82 ,
o83, Cqug %nglglement 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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25 and CD86 | eukocyte surface nmarkers: The B cell surface marker of
particular interest 1is preferentially expressed on B celzﬁsO‘é@ﬁf’éaP% to

ot her non-B cell tissues of a mamual and may be expressed on both
precursor Bygaihssgnd mature B cells. In one enbodi ment pekARoisdser 1S
one, like CD20 or CD 19, which is found on B cells throughout
differentiation of the lineage fromthe stemcell stage up to a point just
30 prior to terminal differentiation into plasma cells. The preferred B
cell surface - (10382 rkers herein
are CD 19 and ﬂ%g%&l%&%ﬂ@%%@%%%&%ﬂ%@@%ﬁ%g ‘m,mﬁ%l -°gF ycosyl at ed
phosphopr ot ei rdfitomdlyoADCChetiatyrdf deanaéculy danteresttomrbedSdtssefl itBriealdgs, from

peri pheral bl qod_ or Qi d or . I S i rly pre-B
cel | devel opné%%mal%lai%ﬁé’?é.swiaﬁh@?&%@g@%&é@?ﬁﬂ?%ﬁiﬁgﬁg D568 Db 0 | s
present on bot(toogprmal B cells as well as malignant B cells. O her names
for CD20 in the ljterature inéﬂ ude " B- Iy%errphocyt e-restricted_antigen" and
"Bp35 npl e> The " COTYman gifaciogesiisy are dsukoqyges avhichospress oiieior gore Fde it i ed, for
exanpl e, by the DR tiFRYtomR! L DQHY ,(ﬂﬁsg )
Resear ch 11, Tfmiiten: (15%1% f&f}?%%wzof’ s 3Fteac oy b by T

t hr oughout di #41CE€ sifecier forrtiof.. Exqmples nflagen ukopyteswhich mednie{DCEt age up to

a point just ' to termnal differenti ald i nto,plas cell's. Binding
ot "an ant agont g e Pl Bie8 metbmical Y5 R, iyt BRI E850° ant ' gen.
A "henat ol 0gi enomtyignanetpxic Telisgd@incamophiEwitiRBMEs agbNKicellssbing th cells in

15 the bl ocadstr am_Exanpl es thereof include B and T cell |ynphonas,
| eukemi as *"i néf BIF‘?ﬁlg but not limted to |l ow grade/follicular non Hodgkin's

| ynphoma (NHL),  sABé lerhy MRIIOGp 0 Cor "FER) ardNed td &HS@IEHE%H‘E&?)&)Y AP6i84s to

follicular NEIL, internediate grade diffuse NHL, high grade | munobl-astic
NHL, hi gh gr adee Fomeplhobf apsaotibodyH, hi gh grade smal|l non-cl eaved cel | NHL,

bul ky di sease NHL %o} | obulg Ren chr qni

| eukocytic | eukemﬁg‘?paecﬁgﬂ%éﬁ a%ﬁﬁ%%g%%%g%mg&ﬂa% eewef’?%ﬁ%%ﬁ%ast i C

| eukem a, chr @Rds bnenpliiciclindscanl I9G ligtibody (Cduirmid @cdpyer) agdancludes rdceptisBvifa,

| ynphobl asti c kem.a, _ly ocytic. |eukem a, nocytic | eukem g,

myel ogenoag Ié%ﬁ‘g‘r%m %H%ﬁ%%ﬁt@?lﬁ%%gﬁ zriz’:%_e]i“’c @H%Pﬁdﬁw&%w to
those of  ski lshlided f6riR oRtHesd Radptded) TEFRI HORAQEBRINE FLyratA en "Banansl f ferent

nanmes due to changi ng L
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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25 systens of classification (as previously discussed), t hat lents
havi ng | ynphomas and | eukem as cl assified under di ffere%@d(ﬂﬁalﬁzﬁﬁé/ al so

benefit fromthe conbined therapeutic regimens of the present invention. A
solid, non-wematgs®gi c (non-|ynphoid) tunor refers to a nereabksl ogic

mal i gnancy having B cell involvenent, i.e., where B cells are involved in a
30 "protunor” response. Such solid tunors are characterized by pal pabl e
tumors, 17_ 29 Cctober 2004 WO 01174388 PCT/ US01/10382 typically at |east

0.5 mmin di ag&ﬁﬁfaﬁ( iSRRI R ihdin@éf thEBSE colagdndToF the AbRPRIEHt systét anpl es
thereof include colorectal cancer, Tiver cancer, breast cancer, |ung
cancer, head & thazelealsdes. agphndhcomplered with aspiuatd atigenfie assesspr ost at e

cancer, ovari : I e e @, GaNne may be in
The car 1y ot acemPER Pl COCRIGTE 5 ATl Gl iRERATBRITAE 7T et
i ncl udi ng sol i dmiveb Methdda 202:héBAG 990 msy esperfednedThese solid tunors will

preferably Jbe cancg er.eli. cells elicit a protunor response, i.e. the
presence of’bB cell s@%"wf}aﬁ@%ﬂg’&%aflﬁg?lﬂﬁf)?mﬂ@é@@ﬁ‘&gﬁ?ﬁ?‘}wﬁﬁd}ﬁ@enance or

nmet astasis. A gokifelation 8fd @URRpSsing o5 aotifHAlte Glcl i HnflonistAlsigedi ng to a B
cell surface 10 marker, destroys or depletes B cells in a mammal and/or
interferes w tFfagRE, e apiggapishmay preyent grrednespsoliferation 0B eedlg incyiing aed/or
preventing a hympi,al response elicited by the B cell. The antagoni st

preferably is able to deplete B cells (i.e. reduce circulating B cell
| evel s) in a manualAttzgeatssdvhidheliminid ipopSsisThard épbethioh indage fregramhiedved vi a

vari ous hani such_.aptibody- dependen el.l nediated cytotqQxicity
(ADCC) and/ or E%g%}f\’pﬁ'%ﬁéﬁg °8@;5’8ﬁ8‘8‘?@“i"3%yo#‘“6‘§?féi&?%&%§ﬁéﬁys’is h a5ioE9E of B
cel | proliferaifiafexai V] @emenRUUCHITONAOEcliBhbflake, d8akdh dfRndbpladhi apopt osi s) .
Ant agoni sts included within the scope of the present invention include
anti bodi es, syHRE e fraggentafionang(ps famapenef rmabraneyesiglen(calledo| ecul e

ant agoni st s mmpgﬂogéﬁyqﬁgsy_ the B cell marker, optionally conjugated wth or
fused to a cytotoxic agent. The preferred antagoni st conprises an anti body,
20 nore preferably TheBrodhhtitgdy) betdimiy vaet inbigdyroadtdusensh enll/spdeifieailyent

oo 1, st e 4L bt ANEubARES e et SEpbeTEAL et
(e.g. Natural (Kigl biggecifdlshtiodiesplomialitdm® piTedss twokBfc REFARROSRIShtiBRIFOINI e
fragments so long as they exhibit the desired biological activity.
"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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bound anti body on a target cell and subsequently cause lysis of the target
cell. The 25 primary cells for nediating ADCC, NK cel | s, 2&{ftelss 2004/R | |

only, whereas nonocytes express FcyRl, FcyRIl and FcyRIII. FcR
expr essi on WO okve4s8’ opoi etic cells in summarized i s Tabl ecC3/usm/agre 464 of
Ravet ch and Kinet, Annu. Rev. i nnzunol 9:457-92 (1991). To assess ADCC

activity of a nolecule of interest, an in vitro ADCC assay, such as that
described in US Patent No. 5,500,362 or 5,821,337 30 maybe perf orned.
Usef ul ef f ect ashaimas hlipnbdwith tetfirstsanyat dorabid dLthp Bedvplabaia | an thetght-dRin? 9

Cct ober 2004 WO .01/ 74388 . PCTfUSQ1/ 1038 nonuc) ear cells (PBMC) and

Nat ural Killer¥3 ?flﬁl’é‘f'lflésf aligned it the yamaple -l ?]P‘%‘?%?ha}‘%-{)?lﬂgé@ activity
of the nol ecul £4i88 adi <RIBS ardBHicP& 1B ISRSRA et Hoeetifben SheSight chfd sfig 2N Mal
model such as that disclosed in Clynes et al. PNAS (USA) "95: 652- 656
(1998). 5 "HurhsAVesbeECTapable dpmains.ar e | eukocyt es whi ch express one or nore
FcRs and rform af,, £ LGt - exnress at

| east FcyRI 1l andqfclzl%?érhgln gﬂ%&ﬁﬁA&%QZ? ?ggi%gﬁ%k%?%ﬂﬁnggﬁpé{é&& human

| eukocyt es whidmainsdiifitrextidEly nseduedes speni phifodies bhdard usadiothebirding cel | s

PBMO), natural, killer (NK) cells, . ocvyles, . tofoxic T cells and
geut rZJphi | s: vaﬂflﬁpiﬁék%% ogFﬁﬁ‘WE‘g?q @“ﬁ@#@ﬁ@%&%?ﬁw- veleltfs " Fe
receptor” or "VaghbiBfyds KaededlPdidenaed mo%hﬁﬁ%p&aﬁm& BéthaiRd Stk Qiiest he Fe

region of an antibody. The preferred FCR is a native sequence human FcR
Moreover, a prigfeicpiientedrn fres seemprts oflied hynsrvadsblaregiopshethin e dight(chaiganma

receptor) dj - . E : RIT |
subcl assesl:cwi n@uﬁg%a hggﬁ%%%g(rl%n sgrgélgl%éﬁﬁﬁéﬁu% nrs%%ﬂog%%gggﬁlé%m of
t hese recept ordmaiisyRi called the damewsrkiragibnsd ERs)FElyeRlalidbl¢ domiiacsfinative ng
receptor”) and FcyRIILB. (an "inhibiting receptor") whi have sim | ar

ani no acid sgjc?ﬁ aud light ﬁ‘“?‘é’f’mﬁ’r"?eré'ﬂriﬁe‘&’ _%B{Yri}é‘%ty %%Iﬂ??ﬁ ¢ domai ns
thereof. Acti wahfifigationSemRERéd bﬁﬁ:\é@h%ﬁrér@ﬁ%létdgﬁm@ﬁﬂﬁéﬂﬁé&ﬁ 1Rpept or

tyrosi ne-based activation notif 20 (I'TAM in its cytoplasm ¢ donain.

| nhi biting rec@pREHRE BRY R PEeEas Hrmingart of, b (A chest eiprcdire-tThe osi ne- based
B o ST . . _ ot
Rev. 1 monool Toperzisblab il sk AR AME e 0T Hone prB88I BT3RS

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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and Kinet, Annu. Rev. Inmmunol 9:457-92 (1991); Capel et . al_.,

| mrunonet hods  4: 25-34 (1994); and de Haas et al., J. Lalg.% Cestober 2R84 .

126: 330-41 (1995). O her FcRs, 25 including those to be identified in the
future, areavenpowgpassed by the term"FCR' herein. The tecmwsbsmssancl udes
t he neonatal receptor, FcRn, which is responsible for the transfer of
maternal 1gGs to the fetus (Guyer et al., J. Imunol. 117:587 (1976) and
Kimet al,, J. Immunol. 24:249 (1994)). "Conplenent dependent
cytotoxicity" isteraci@Pdefidehentifa-BifBn@dieloh e Rifadk oI WiaAUNiRt.0 | ySEe a
target in the presence of conplenent. The conpl ement activation -19 29

Oct ober 2004 \Wolgativelygths spidypersmyablegegonssantenenyises binding spacifigityip thee bi ndi ng
of the first. . J0 le (e.qg.
an anti body) corned b eer <t £, PRl BB A ry Sl GE)
activation, a tigethyssayiableregionaspedidic dori dpadtigan) BeizeabditBiontecrgnizetndi| ., 3.

| mmunol . t hqds, 202: 1 96 nmaype rformed.,.5."Gowth inhibitory"
ant agoni s'ltV§ a(r%em%t%gg%l’%%oégﬁtra?e]\%’ﬁrt%wwﬁg@u@%g&wB’Infhflgfg?i on of a cell
expressing an anti geeFitofadieabalkdi@onanisalodnstintiioneds. of Be ightand thd he
ant agoni st may, prevent or ‘rEdﬁ§§§ roliferation of Bcells in vitro and/or

in vivo. Antagbicepstangderppn (¢ chsdpcBandabafragments diffspfioerabnduce
programmed 10 fgehk aditi . LR d

apopt osi s assayg{}J Iggg %ﬂg;ld%?ﬁ%?ﬁ%fe%gghgﬁﬁg&?%&f&?ﬁagmn?g?}égg&@[&ﬂ%1 cel |
shri nkage, di |((GBidgmatyfincledide pheeyinmire cysteites fotuthe andibbdy hingepeging.&ab'eBH and/ or

f or mat i on gf : | cl. .l ed. totic bodi The t
*ant  bodyOhePEeh CracS gt frE TR n e PGSl SRl LAY 15 cover s

i ntact nmonocl domkingbédrap@hsesne Ped thidk goap. Feab)ZhebRy fraghbits bisdRdlyiwdge
antibodies (e.g. bispecific antibodies) formed fromat |east two intact

ant i bodi es, amiPHRTd BEaYS oftiekrrgmets sthidhdiye hises walpmes brtwee there Qfbei r ed

bi ol ogi cal actchihieM-cougiites BRAYiLbAPGIERLE ar @i o%A, @ POrtion of an intact
ant i body, preferabl g comnpri si ngantt_he antigen-binding or variable region

t her eof . Exanpl es &he Hight thaihs” o0antibedjesd(fromunagidbubies) Baty anfatrtebrasg ab' ) 2,  and
Fv fragnments; .di | £Si ] r_ant.i bodi es:. .singl e- Ln_anty bgdy

nol ecul esgi%an %u?ﬁg’? %g%%sfllgb%jetgr? ?Botgioecgeajf‘q%‘rhﬁe t S%C%r?? ikﬁ%ng 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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fragments. "Native antibodies" are usually heterotetraneric glycoproteins
of about 150, 000 dal tons, conposed of two identical Iigﬁgckﬁ%mgﬁgﬁhs and

two identical heavy 25 (H) chains. Each light chain is Iinked to a heavy

chai n by onveoewwagsent di sul fide bond, while the nunber ofecaiusod/fosgte

| i nkages varies anong the heavy chains of- different inmunoglobulin

| sotypes. Each heavy and light chain also has regularly spaced intrachain
di sul fide bridges. Each heavy chain has at one end a variable domain (VH)

foll owed by az2asBbe(1994).constant donmins. Each |ight chain has a variable

domain at 30 one end (VL) and a constant domain at its other end; the

constant domai n of TEHErR 'dapodissireseys togmsblantibasty fragpacnts /ith Sua
PCT/ USOL/ 10382355 ivndisy é‘ﬂe&,%ﬁ‘&ﬁ‘!g{uﬂn{sf&@mﬁﬁ%aﬂe A URH v-H90 iBmah heavy

chain, and the light-chain’ variable domaln is aligned wth the varrable
domai n of t he cprngeipd tmlight-chuin virgableadomaimiVilg imthe damepdlyheptideghainl(®H eved to

forman inter . WEE 1 ght i d..hea chai,n variabl e

domai ns. SBThﬁ%ﬁ?%%%F%JIF e eSFI §1Q?° oﬁ{oﬁgpaf%&ebewegfl%eeWP é.ilo Iﬁlalﬁg??i ons of

the variabl e thtoume ohaidlithé dumatnd e firsedlty painwitk Gieenaeleaithiaty doalsiledi es and

are used in the pindi.n and specificjty of, each pqarticul ar, anti body for
OQG1

its particul afPURTiCHERA g et Bro agtigen bipding sitgs; Prahodies angdeserbemorg fllyr i but ed

throughout t he, Yardxabbme, B@awY,657; Ofo 95/ | RAYhRSHollikger LAICPRLERES 284 1 n three
segrments cal | ed hypervariable regions both in the [ight chain 10 and the

heavy chai n vafi BBHOWAMI-68 (198)nore highly conserved portions of

vari abl e omai ns I I E%}M%E r.eal ons FRs)....The vari abl e
domai ns oflgnat ive T’%%tg% %‘ﬁ%‘ﬁ@gﬁ“@ | nsﬁseeélc re%:norr?{)eﬁ(tgg‘n%’%@ro &?gt?mfecgrgel y
adopti ng a P- fioeed popabuibn giwubitmaially homogmeans abitbddivsgie., ivpiadiviiuhiabl e

regi ons, which forml oo nnecting, and jn sone _cases form ng part of,

the (3 sheet Q?t?ll?é’teﬁlp‘émg%jfégc 8p § Igeftisal,sxerb FE Prfibdeaiel®ai n are hel d
together in Cbﬁcﬁ@rﬁ%ﬁ%ﬁhﬁaﬂsﬁhe@)ﬁa&'ﬁ@ pFeksnt irfithor Wnbihtd. Monoll¥RE %ﬂtﬁ{oﬁ%@%&

regions fromthe other chain, contribute to the fornmation of

ant i gen- bi ndi Highl pecifg, bemgidsededasainsiresinglp antigenic site. FudmguenciasonttasPr ot ei ns

of I mungkogi [ i.C.. . Vi, ce dona ‘
I nstitut e(sikof : avtﬁ%ﬁglggélﬁcég%@,agﬁb@?ﬁ%%%gh S%%%ftl%lﬁl? lugjé;&ﬁaﬁ%‘r%l are not
i nvol ved di r eettibpdien diveateli agginatnii @& estrdetchnitynts (epitopea)) tioh@ilonobiubalex hi bi t

vari ff f i on h . rtici i.on qf
arious e eCtagtEbody 9scdljregt63 hga?ﬁjs% a s:%,%lc %te}mlglalﬁ:%}n ﬂ'?e an%gen. 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

-23 -



the anti body in anti body dependent cellular cytotoxici tyzém. 5’@ ain
di gestion of antibodi es produces two identical antigen bi ieper ‘gment S,

call ed "Fob" fragnments, each with a single antigen binding site, and a
resi dual "Mpayofassgnent, whose nanme reflects its ability geangsoyfbal |1 ze
readily. Pepsin 25 treatnent yields an F(ab'2 fragnent that has two
antigen-binding sites and is still capable of ¢ rosslinking antigen. "Fv"
is the m ninum anti body fragnment which contains a conplete

ant i gen- r ecognirtb@slogne 168érteaR ARk e 1R eS i SitibodMs ek GY higsS of a

di rer of one heavy %E\tgi n an on_egl {iéﬂgljlh_t echai n (\)/arsi g%f%%n%?%ﬁéﬂﬁrt I ght, non
coval ent assocPERGSER belpngingtojagatisulatinsibedyrldsy or subilass, while the teenatnidemes

hyper vari abl e e84 i Ohe B RGN MAL L0.-21.29 October 2004 WO

01/ 74388 PCTI USGL / Jgedtics g?ﬁ‘i‘%”@%’ﬁ’é&%ﬁgh%’s %d’unééﬁq“ﬁ%’??&f’:h"d‘%g?"r‘%* on the
surface of t halerivad-fiam eiafieer speci€obit teixiniging lty anottee arsibsdynglae oy albc Rk, & r egi ons

confer antige Walel] ecificity,.to the tib . WeVEer. . regi ons
specific fgg %éﬂaﬁnﬁa%gﬁﬂﬁgﬂ%gc% ?{@E’é‘iﬂﬁ P V7% ﬁsa‘B@'c Hhe deseddigiegigalant i gen,
a: though at a abﬁmim(Ueﬁ.Phﬂ@hﬁl'go.mmasﬁ?Mﬁﬂéc{n&@ﬁQiﬁﬁ& mﬂ.smfja@.- .s;]thﬁ%aEab fragment
al so contains ! main _of the Iight chain and the first

const ant domaigh %?acq?@tﬁ%%%ﬁw aﬁm.ﬁ‘ ofigtprest hesgjprinetuge (iricpatized’r om Fab
fragnents by tahebaaes obipkin vadiab16 ok 8a haltRs vitkink hEnueAkba ofl BbfHl S of the

heavy chain CH _domain includi ng@gne or nore cysteine s fromthe anti body
hi nge regi on. IeAHuNE)primatp &.g. KEd Weosld denkin sudhers birohohesiabi cynomulgich t he

cysteine rgsi qugk, £ gg[gﬁ g8 one free thiol
group. F(ab')Zz aﬁ%iagi}é%@ rcg’gﬂéiﬁ?%ﬁ"é‘ﬂ |ngﬁ@i9§§§tr O'tspétgg’gg(bed as pairs of
Fab' fragments whi tuhanizedhfomgeoinmtieime g.pheahuwe) aitlbedies &k bimeric her cal

ant | bodi es.( {AeBS el R i Bl P A Sy B b gamBe einbe.

assi gned t o offer thé ndostpact] Rabidnyzed bstthomict a&ﬁﬁﬁ&hﬁﬁtﬂo@ﬂbﬁlﬁegﬁcﬁﬁ%’c and | anmbda
(k), based on tF ' ci d . sequences of their constant donains. Dependi ng

e amngQ. . \ it
on the anino &&F ‘@éﬂﬁ’ esifuct Hamadwperssiableapiemoishe tepipient arereplacedc hai ns,
ant i bodi egscamyhbeidasst o ¥ RV j or
v BRida8ShEN 8 RyfepvAihhib Bl o’fﬁ :ng% 5&1?551 §5@§ﬁd?%°§/,&£ﬁb§n@”§

{
classes of intact antibodies: IgA 19D, ) everal of
these may be FiftasaosT a4 rghhifeny npwiimas pHinkrdewisg theslesised epdificily,g. , | gG 1,

lg& , 19&3, affgl% and b&;ﬁ@i’ty. ﬂlgymel igé%%ces-,rﬁ‘gmework 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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heavy-chai n constant domains that correspond to the di ff%rent cl asses of
antibodies are called a, 8, s, y, and R respectively. A&t APe4
structures and three-di nensional configurations of different classes of

i mmunogl obuwvons ase wel | known. 25 "Singl e-chain Fv" or 'pgafisty/asg: body
fragments conprise the VH and VL domains of antibody, wherein these
domains are present in a single polypeptide chain. Preferably, the Fv
pol ypeptide further conprises a pol ypeptide |inker between the VH and VL
domai ns whi ch rgall eantabfb %&%é&&ﬂﬂn&xﬁﬂﬂ%hgrﬁﬂbﬁdﬁgcﬁﬂém drdviaBmit | gen
bi ndi ng. For a review of sckFv see Pluckthun in The Pharmacol ogy of

Monocl onal 30 I7g4en ¢neprises amjen amqlrgduqacf@@hb rogrplemenivr br detergipdng region”

Springer - Ver | agn W _
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conprise a_heav In.v . nected t | i -chain
S b e et Ry K e G SoHRntls o broens Hmaolosiedl ey b 0% g
a linker that HisPiisle Feamh Seriide, a\dtiomal Didtifut 3@ f BlRAIS BBthE4da, M!XD(I@Q[Y}}I ns on the
sanme chain, the donmains _are forced to pair W|th he conpl enentary donai ns

of another clEVAT AW revidies Eomgo baprryagablc oy (erﬁ;r@qué%fl ?tilébé&'r are

Foi 1t nger et SEHBIRL ISR e BRIl iR A MDA SHI  The
term "nonocl orad 96101 ﬁiﬁdyﬂthaheaysehmhembhdomﬁhbmmdimhbbﬁy Ribt ai ned

f | || tj bodi

i vi dbaltd arepRahPLLUOERE ke ben g o drat s R PRI 8P copt 1 or

possi bl e nat urradidés oméﬁummﬂﬁyﬁéﬂhﬂﬁbl@fbglohhﬁduﬁﬁaﬁ Hegeip HEERAL AbAniabaad
amounts. Monocl onal S anti bodi es are high specific, bejng directed agai nst

a single anti gé’ﬁ%"@ “%‘Ft@anpﬁ‘?l’t‘ﬁé?tﬁﬁﬁ?teegl ecdifurtacemarker; 15 oag eApable b nal
(pol ycl onal) g?ﬁéumﬂ%eﬁ%f :ﬁa%t addyR a6 Rt yuchraﬁdt mé%n %&L&&@nt

anti bodi es direct against ditferent determnants (epltopes each
monocl onal anmﬂ;lﬁsyth@ammmgeaﬁoawma@l@xmsmme entigemant on t he
anti gen-

l.n addi ti LEi,Gl npNnoel I,. i,bodi es are
advant agec}gs int h% ﬁe@&eﬂn bosdier%ft %’Ib &%egwﬁﬁgu&??ﬁcu &i%;ul %lljcr e,
uncont am nat eds fyw edlleé Mrituxifiabtl ("RUNORANRTS(US Pdtért NG0SI714, 1337 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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20 "nonocl onal " indicates the character of the anti body 2@ ei.n 2§8 ai ned
froma substantially honbgeneous popul ati on of anti bodi ' ot to
be construed as requiring production of the antibody by any particul ar
met hod. Forwe@rumpsse, the nonocl onal antibodies to be usedrivsoiaosmr dance
with the present invention may be nade by the hybridoma nmethod first
descri bed by Kohler et aL, Nature, 256:495 25 (1975), or maybe nmade by
reconbi nant DNA net hods (see, e.g., U S. Patent No. 4,816,567). The
"monocl onal  aebgibe@eidadimdRmaing tulan isAbddmalantibedy diRbRE aga: iRasho

| i braries usi ngwhe techni ques described in C ackson et alL, Nature,

352: 624- 628  (aieasn §9d dastenped Ks2 imUS Pajgpi NesiSef30, 13@:22@‘9@@5‘9@9@@9 1), for
exanpl e. The ppepdhqpal é’é’ﬁ‘h@&ﬁib@ &h kﬁ;ﬁﬁ %xﬂp a&% chimeric”
anti bodies. 30 (?Jr}r’?runoeal obul 1 ns éy]E %ﬂ a port| i Sﬁ gavy and/ or
| i ght chai n i swirgehghtead hwvy hhaammmem@mqumnﬂ\mﬂam FABRSt region

ot ved from pRreraraptbdsh {1 aahE SRR ordfk GOR SRR ol Betupta: | boay

cl ass or subcRawdi. while the remainder of the chain(s) is identical with .
or honol ogous to CRB IPg}_zondl ng sequences, in antipbodies derived from
e

anot her speci es or 5 ngtesgnistis PR Whigh hasisenidentified apd spaptadpad/or a5 5
wel | as fragn&%%g{ DS YmEXR sired
bi ol ogi cal activi ﬁ&ﬂ%@oﬁggliegﬁﬁlﬁgmmiﬂeﬁmg%g& %br rison c?&:tpoﬁ %cge
Nat|. Acad. S#pna nwranm%a:pm@a&ls(wlganyvpuld@mrﬁm wih dimghdetidioes  of

i nt er est gre r|rnat| ed" ant L bodi es ¢ ri sing,v rlable
domai n an'?l gequﬁcﬁ%gss%ﬁ@ence%onése’raflglajﬁyfnr %‘% 3“%%%?% ’p%d t (e.g.
ad wrld I\/bnbﬁjye,mzﬁ:lal@is oﬁﬁoﬂp&haﬁm:ﬁoﬁshemm Tan ref&)ﬂﬂ@fﬁﬂoﬂﬂienﬂa@thﬁﬁﬂﬂé@dﬂstand
hunan const ant uences us I?]at No, 5, "Humanl zed" forns
of non- human F‘%ﬁg éoﬁreé?"rf 8§/e§yﬁﬁe5hﬁ?ﬁ%‘?ﬁ*89@5taéﬂ?@%&?‘b@ﬂlﬁat

contain mni mbwg@ﬁetﬁM%ndiﬁ&t\b%ieﬁmpmoneywwggltegu For the

nmost part, humani’zed antibodi és are” human 1 nmunoglobul’ins (Teci pi ent

anti body) in ﬁ#fﬁéﬁnﬁteﬁbm@slwtdﬁfﬁldmywrwmmbl@mfeguabmmﬁ atiH eequexdepi ent
are repl aged |able | nan human
speci es (ggno%?g‘%%/l g ;Hg%lfﬁ%e%mn%%usg)\{ ar. 5" %bﬁ%éﬁg'ﬁ% %FF pri mat e
havi ng t he desdduneitg epamrédnang yqnd1tﬁni1§ iging Goondadsie BP af; ipkaferably, sﬁl@&&;talmst ances,

R=ework region (FR) residue he
g Psofatc'cgi)antagomstlljn iud%s 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 té 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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human i rnnmunogl obulin are replaced by correspondi ng non- resj dues.
Furt hernore, humani zed anti bodi es may conprise residues @HZ&EQFﬁgagf f ound

in the 20 recipient antibody or in the donor antibody. These nodifications
are made t owpDwr743e8 refine anti body performance. |n genecaluserteeszhumani zed
antibody will conprise substantially all of at |east one, and typically
two, variable domains, in which all or substantially all of the
hypervari abl e | oops correspond to those of a non-human inmunogl obulin and
al | or subst arthéragy r¢fead tb sabistanbs thaRactas supblegsse nodsk thel e Stanidithegl obul i n

sequence. The hunmani.zed antibody optionally also will conprise at. |east a
portion of an m‘?“?ﬁ?@ﬁ&&%ﬁﬁﬁe@ H“E‘Bngg%WP&aét&%@ﬁ spystancesithat suppresy cytplgpe of a

hu man i nmuno %ﬁ&iﬂéﬁrbﬁ,‘ doWRegibte Bf‘ﬁitbpfé% s%lflaﬁﬁgei%ﬁgré%{ﬂﬁxs ofhadd ﬂze ure
321:522-525 (1986); Riechmann ef al., Nature 332:323-329 (1988); and

'I'Dr est a, QJrr.an@ﬁHS-_Str't'Jct. Biol. 2:593-596 (1992). 30 The term

Ot ober 2004 w0 0177 Aans BEDeY AR AT D S ERch S O AR PR o ar e
responsibl e fd;eeéﬁﬂjmmdoM;ﬁyﬁﬁg?, tﬂaﬁscldsgq%fwhfchaﬁh_eorpomﬁgﬂzaﬁh@npri ses
(oo rost ducde By Taiobring GISpPoRps e BoeTPIcS I MOl BBt chai n
variabl e donaigitaareBite $@hichinhsks Wb B B dendE d8R5ibAPin(H8) pdt N4 he heavy

chain 5 variabl e donai n, Kabat et al., Sequences of Proteins of
| mrunol ogi cal 4X0&r8) eati-glietypiFantibpdiss for MEKG ntigeseandiMBC fivgmentsal | nstitutes

of Heal t h,y,Bet : . residues from a

" hypervarile(l)bl ecgﬁg%‘gmn?gﬁgg&(?szsé%%ﬁé&%o?@?ts{%ﬁh%e.gDPg:gms?n&) and 91-96 (L3)
in the |ight ohadhylpredmiscldlecandaterinmmetitasche? Grt@dnd ddlcytokind r&aptoHagoaiad 96- 101
(H3) in the heavy..chain. | abl e.,domai n; Chothia and Lesk J. Mal. Biol. 10
196: 901- 917 ( %%‘5 m@&%@%ﬁk“@o‘?}aaﬁ odjies 3 FRUOmEEIOiR SO 3ar i abl e domai n

resi dues ot herantiftaies} &i-tanpeydsik SbloR (80bdiks! Alidiasuas 2 hatirdrs ged i ned. An
antagoni st "which binds" an antigen of interest, e.g. a B cell surface

mar ker, is ondutdbABrerir antiodigs;ngtidLFac] antibpden ingudinesutifGR Llesnd afti-i ni ty
and/ or avigit ; L0e b-S1 1o d fuls ti.cagent
For tar getng B nahoaats; BUELID! ERBRLS nhBololGE sl R Rl S HARR bR o

whi ch bi nd t hentiB@ies, pricrapbrantiGDB wd enti-CO2EEY4awhiilsddies] ®lubdwpeptdd ed

"rituximb <c'c'm g:&nuépél\t.ﬁ[{-)j 'Qndgn%%ogl%tne(w 0 l9\5)/08 1%771)%‘(3113%% 7/ 2%}&85; %tsfgpltgkinase;
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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I ncorporated herein by reference); the yttrium/[90]-Iabel c}%él}?% t[i ne
anti body designated "Y2B8 " (US Patent No. 5,736, 137, e>@§r Qg 2

i ncorporated herein by reference); nmurine Ig&a "131" optionally |abel ed
with 1311 WO 8¥HéIBate t he 20 "1311-Bl" anti body ( BEXXARF&J/USWSOFat ent No.
5,595, 721, expressly incorporated herein by reference); nurine nonocl onal
anti 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); ardotepnas ayplabphasihriniidi(6¥ TOXANTME alkyl @iffoiA&3uch 8-bGkulfan, NU- B2

available fro e Lnternati opal Leukocyte Typi Wor kshop 25 al entine et
at., In: Leuk%@%@ﬂ@p@ﬁglpﬁ%m%F'%/cﬂléab%/ﬂ%&o%wbo@}? TGRS si ty
Press (1987)) anEwriglagsthyibniaiiics bedinebyMhtlahides pdliahe aGRk8nant i gen incl ude
the anti-CD 19 anti bo?i es in Hekman et at., Cancer |Inmmunol. | nmunother.
32: 364- 372 (P@Q}@ﬁe Fglagping fristdensphogphorgide driethylegethienhosnhacramisiesad |

40: 37- 47( 1895 }imafitlolohRidRne; AittdebPMMsthrs ﬁcﬁ%&ﬁoﬁ&bﬁd& ﬁltljgzﬁ S, Resear ch
11, 12: 1119 (1987). 30 The 'teris "rituxl mab” or r)" "herein

refer to the @gbolephosphamide, estanpstingrifesfenide0o4hMEiGd it 88chlRETkMRe 1/ 10382
engi neered chi pari ri.he/ h nmonocl. gnal , ant.i bod I.rect ed agai nst the
CD20  anti geﬁ@ﬁgg%'gé}l%%‘%t%agl%ﬁﬁgg“m;bﬁe PRl F’g‘g’,n?%t@,e’w?, expressly
i ncor por at ed  irbésfintidd) yrac helsanl; titrofiteasa it BeeynustnaathlbBStodiAPPa

i mmunogl obul i ? cont ai gh]g]g .murine |light and heavy chain variable region
sequences and “HEREHRE stive. HEETiER, BREWNshARDIOurs sugh pheplicemysingi ndi ng
affinity fior afimokRR, affbing8R DiscRARDHRY 9%£sehé/tin§m : el ated”
antagoni st is one_giv%hi ch hasg_been‘iedeﬁ.t??]%ue and separ étcg?ﬂganué‘?%f recovered
from a conponé&#ebign, ¢arminggyeinatarznpphilionehaornoinginst daviineumicin damonbidis of its

natural envirqpaent. are.npteral s which woul d interfere w th.diagnostic or
10 therapeutig use}sc grm%eseé}%)t aél%r}%ﬁgltu’e,%\%am ?’%%{?H’eem%s, hor mones,
and ot her pr dtasibivds ecusslomycin anipsmciisAg@PHEoE o hdil, @S galkbyd, ef erred

enbodi nments, the antagonist .will be purified (1), to greater than 95% by

wei ght of ant SOBTIEHS RREPUEYEHPFEEPIEETy POy Gy arckpysiBrodermlicinos t
pr ef er abl y5 mogteepk i S¥%pR¥zo¥R) tibtrcidin Zlbehithed, HRRRR, R 'éiﬁzi ent to obtain at

| east 15 residues of N -termnal or internal” amno aclid sequence 15 by use

of a spi nni ng2&ipetabelifensich ps methottexpietapd hrdlrorpurasil (5 FUY; f9bSicidAGRogwader

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 referably,
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
ot of | Bhe (VA Ekg bR Perse i ERYHE (& plekufyniatietiSiea B hise SHTEBInSY at | 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 subst ance@n%ﬁlg’t&&cg%?%%gn%et 0E| r?lel@&g?gcé%%ttg?%gﬂts o&ﬁ?g%uzg{tliesor
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-interleukin-2 antibodies and anti-IL-2 receptor
anti bodi es; anti - LAfelerartyibitittasa génbfit teth gt padibihs flRadelidydnelcant |

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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15 CD18 anti bodi es; anti-L3T4 anti bodi es; heterol ogous a te
gl obulin; pan-T antibodies, preferably anti CD3 or anti - %B&%D%&'

anti bodi es; sol uble peptide containing a LFA-3 binding domain (WO 90/ 08187
publ i shed WO®12338 streptoki nase; TGF-0; streptodomasepcRUSowI3ANA from

t he host; FK506; RS-61443; deoxyspergualin ; rapanycin;, T-cell receptor
(Cohen et al., U S Pat. No. 5,114,721); 20 T-cell receptor fragnents
(Offner et al., Science 251: 430-432 (1991); WD 90/11294; | aneway,

(Natur e, 3413 @&&ﬁ{oﬂ:ﬁ%ﬁﬁ‘(@ﬂ)SF)ﬁ\?t&lehQibim)suemﬁk]I-lqﬂ-la,ILGZG_’DIBQI[a@,hI‘]L'LSDOdi es
EP 340, 109 ch_a The term "cyt ot oxi c agent" as use erein
refers to a s g‘ﬁzéﬂgcﬁfg’l%ﬂbﬂflsz 8 15; 3 tampeiResropis dactqs spqh 45 T NGt2 @ | | s

and/ or causes g@sPy ﬁﬁroﬂﬁf]pcﬂ{lpegﬁtllé ﬁctor-Efiﬁclﬁ ]!F%n&l&itﬁ ?(L?%stlﬁed ncl ude
radi oactive isot opes Arz 1 P32, Re; 86, Sm 153,

B212 and ot héexsju, %H@Wﬁéﬁﬂ@p@@ﬁe@ pmgwﬁt fsom aﬁurai @Jams msﬁ;mh regembwait

nol ecul e t @xi ti acter ungal pl ant
or ani nal grl g?%gﬁlﬁ@%ﬂ%&&%%@b%f%%regxﬁﬂ%%pP%e uﬁlégﬁet &tché‘gent is a
chemi cal conpound Ohefeth "pmdmg'eastlrsechinrthshplﬂicau@ﬁemcalprecﬁxarml es of
chenot her apeut, ¢ ts include al. at,i ents such as -27 29 Cctober
2004 VIO 01/ 74488V RS fuRet g@?ﬁ“’e ?lj%vaftaé}}%? Si‘hﬁ%ﬁ&%?dﬁé&&ﬂ@mcd‘émmf
(CYTOXANTM) ; %EMAO@%H%&E Brefiuirhly AR iDbtpHbIE BMbeing éﬁ&ﬁéﬂ&.ﬁﬁ&u@ﬁéﬂ or

pi posul fan; aziridines such as benzodopa, carboquone, neturedopa, and
uredopa; et byPevertad o Ge moe Wéﬁ%pﬂrmranﬁﬁ%g gi» afi, IRyodiugy imtCimedrne,

triethyl engnel Bﬁle a 'Iﬁ'zo&te c%ﬂ? P)%%t%g‘i pp. 375-382 615thMe tin
opho ?13 iiie y? 6FBera i ggen

triethyl enethi ranni e an amhe”,
must ar ds such Baaisfast«ﬁlﬁ%) amitﬂldlale; al. C'Bfodnmphamemal Ap;@di@h@p’lhig@ktam@e

estranusti ne, osf q h). ore | o oxi de
hydr ochl ori de, eﬁﬁ‘! ”éfﬁt"‘dr? FERb ‘@F‘th@é’{ e&ﬁﬁé’l’ %‘%e%% nﬁﬂ%‘f“?%ess

trof osf am de, (83§ Iﬁhemdfmﬁllﬁmﬁsﬁﬁa@ﬁdélbﬁhmaﬁo%fed&&I ne,

chl orozotocin, fotemustine, |omustine, nimnmustine, ranimistine;, antibiotics

such as acl ac mh@ﬁppgtpﬁgntaqnglg@qumggntp@phosphqj@ h@ﬁﬁ?@g HrOdelffﬁfﬁéontﬁh@érrym ns,

chr omoi nyains PIRE RARE frainBE bR G T it WAOMERC oSBT LARRIRIE" 1

nor | euci ne, @mdmugsb@dmtamepmtmmimgqxoﬂ;u@s@ﬁohalm sabstitutethnbi ci n,

rcell in,.m henol i nogal.amyci n,
rarcel onyc enotx%% ¢ conatn g&ogrugscor%%hoﬂall stitut

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 férmation,
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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ol i vonyci ns epl onyci n, otfromycin, puronycin, quelamycin, rodorubicin,
15 st pzpt oni glroi Ir[: g%lrept ozgci n, rT%lubercgodi n,nyubeni (r:]rex, %ﬁ&fﬂ%{ﬁrﬁ?m‘

zor ubi ci n; anti-netabolites such as nethotrexate and 5-fluorouraci |
(5-FU); folwooaed3es anal ogues such as denopterin, mnethot PEXAISE1/10382
pteropterin, trinetrexate; purine analogs such as fl udarabi ne,

6- mer captopurine , thiamprine, thioguanine; pyrimdine analogs such as
anci t abi ne, azacitidine, 6-azauridine, carnofur, cytarabine,

di deoxyuri dine, 20 doxifluridine, enocitabine, floxuridine, S -FU

andr ogens such as I us%e%jong, 1d‘é&c!)rmst_anol one propionate, epitiostanol,
mepi ti ost ane, test oract ShAucHpR pLARRZIMSES  such as ani nogl ut et hi ni de

M totane, triloStanms nfoodsamilirSbléT e hBgre Futhratnfih bt s, aCi d;

acegl at one; al dophospham de gl ycosi de; am nol evul'i ni c aci d;, ansacri ne,
bestrabuci | ; bheprRrates AR antagemst v indsde p BfogHiswiéace et aidirrecytaliingzi quone;
25 el f or ni i ecoflldiP bl AGEl R oEAM G wifhd AN HER! Bre |
hydr oxyur ea; |'ent| natr, oni dam ne; oguazone ; mtoxantrone; nopi danol ;
nitracrine; penilest@einmrker pheynakinettp be pseddongrodiction @b olapteghihg firc aci d; 2-
et hyl hydr azi de; , pracatbazi ne; PS . _razoxane; sizofrran;

spi r oger mani urﬁnt%%ﬁgéw e’fcg"cf‘,sléf“ﬁjaeaf?@dﬁ § antigen or a portion thereof,

2", 2" -t dchl or afohtaffitp/the8dsied epitép& tA1RRIatiVEIR &R Bddi€onalAGandadidifing the B
mannonustine; 30 m tobronitol; mtolactol; pipobronan; gacytosrtne,
ar abi nosi de  (cefsurface markep gt thejr ik syHfage cap bauspditoagnrger orep 201/ 10382

cycl ophos m de- -t : i j o)

Bristol - l\/ypietfs %%&P%%t@)gtggﬁgﬁé 3rﬁg%¢ﬁacﬁ\@%ﬁgﬂn%g%gfégél}e TAXOTEW
Rh6ne- Poul enc dréagenists il beypparekt taica) skiltdd iatlandnt) Eréferablyetive Bteall isiméice
6- t hi oguani ne; rcapt apuri ne, et hot rexat.e; | at i, num.anal ogs such as
ci splatin and %%Fﬂdf)ﬁ’ﬁt(i' ,gc’.rmBlaﬁ%qnn re ?Flg?’!t ‘fﬁto edgk?@e 5 (VP-16);
i fosfam de; m t onMyghil: the préfehieX anthgoAReis aM iaREBJdS] nbBonivk BRAESHR ne;

navel bi ne; novantrone; teniposide; daunomycin; am nopterin; Xxeloda;

i bandronat e; @fibadies arg Wﬂéﬁf@g@é@r]ﬁs@ﬂ Forexampletheymtagopiyrmay comprise a

difluoro yl it ) R A=Y aleY 1o b 1 CLAS, i tabi ne;
and phar gc%ut%:aglnﬁégééggec%% thpéglﬁdgig?ﬁsg%?oggp%oﬁjﬁg%&@ﬁ a?/%}s?&mg? ng of the
above. Al so i rshchcethosmdeastrited defein)i ibmriessofemall tioldvolesmagbe sg@nedagainat act
10 to regul ate,of inhibit hornmone action on tunors such ant i -estrogens
"ol udi g1 or B SR PTG RAHeT B tefeS gt Brpud i opeti & Al ol e

4(5) -i m dazol agindsdo thayshtiguy, trREBshIE RBlecult Hag RirflRNBs sck@ped hoeieanidghhisdo’ 018,

onapri stone, and toremfene, ) .
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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Fareston); and anti-androgens such as flutam de, nil utam bi tam de,

feuprolide, and goserelin; and pharnaceutically acceptabgéqgﬁﬂFES&%gids or

derivatives 15 of any of the above. The term"cytoldne" 1is a generic term

for protei /govevBssed by one cell popul ation which act @aTasofis cell as

i ntercel lular nediators. Exanples of such cytokines are |ynphokines,,

nonoki nes, and traditional pol ypeptide hornones. |ncluded anpong the

cytokines are growth hornone such as human growth hornone, 20 N-net hionyl

human growt h hdjuvane; mapte txehil mfcogjugwtelﬂadrelbmnm:;ugpmoadlh?feiwtﬁat ifor rmﬂe

t hyroxi ne; insulin; r.oi_ nsul i.n el axin; prore ycopr of ei n hor nones
: o et opFEmar

such as fol | i CPEUReE iﬂ}eﬁa%rt fiomged, e.g. 1Ky TIREYHY- F1Hone
(TSH), and | Ylisicih Hoblle BF (dk Sbybe2aRBSih GriliRPubing #6H81ctiodal BF ObI ast
growm h factor; prol ‘actin; acent al I act ogen; tunor necrosis factor-a and

-0; mulleri an qeﬁm@nguaﬁgﬂefebmbemalzmﬁqhﬁ@ygmmmmdnmgrssoc| at ed

eptide; i | I ntegrin,;
'Ito hfonbopm eti r@ﬁ}%@ﬁ érl?ie[dru S?ezl\%vtqjﬁﬁ? ?W@u ]gﬁlﬁ]%(’{l%qg&? et growth
factor; tr ansfrmdues)gglgtamlddhydeammomm Mﬁﬁd):, SOCIR, asR TMNGHE-ENRy'vweheldGE afld

insulin-like owt fac r-1 and eryth etin EP o oste0| nducti ve
factors; int lgrgupﬁw%qnp@lﬁ “n%e& § By stinul ating

factors (CSFS)xmgmﬁbgeﬁﬁzc% uf® @&M&QM édwﬂﬁﬁﬁg e.g., 100 pg or 5 wg of the
gr anul ocyt e- macr ophage- CSF %95 CSF); and -29 29 Cctober 2004 WO 01/ 74388

PCTI US01/ 103823“@}?1&@99%%( oSApice, rpppestivelyk wib 3 (vplugies siloRunds | L- 1,
IL-la, IL- I I L-12,
115 g lg%um%mﬁlgaéégy%tf%é?rs?cng%a@mﬁ*ﬁqétadehﬂﬁ%b@lv%#g&m

|tool ypep{ [ Ee fam:rhhhterﬂxelauﬂntlaingar&bfos&ddmhj 1t/5|to Y& the (oklginal m;omsﬂtbepmﬁ)c&l n, ttge
erm cyt oki ne inc e eins fr sources ar from.rec i nan
cel | culture &Y 5# F'?dg Slc9m8](?{ E@@"@%ﬁﬁ”@ CBRpUY g 8’1?1%{?‘%%1% Guence
cytokines.  ThRvéfo T4 dRysdatetiBie adfaldSacblédand RheSseARP]sia6a ?émr Ebedptte a
precursor or derivative formof a pharmaceutically I ve substance that

i s | ess cyt ot ddimals érethsrﬁﬁﬁdU%Fheéltwﬂﬁﬁ@%é’rqf@ahlmh@mﬁhs beastpd arith the
capabl e ofysbei %uﬁﬂgé{fmé%ﬁnang&fhﬁt\/gﬁﬁ ¥ to a ‘f&[ti)gog Dorlt u%!;,e active

par ent form S 1n cer enot
Bi ochemi cal Salfferent cﬂfxsahslang Teagemf. Cbéjugﬂps al®ida BB tadbiboedontient cejf  Bel f ast
(1986) and St %Hn?re%é pr%%em ﬁJSlIchrlsO %lso aggregatmg agents suc ag zrﬂ?lgacage Eu?tagl? ruge% tg d Drug
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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Delivery," Directed Drug Delivery, Borchardt et al., (ed 47- 267,
Humana Press (1985). The prodrugs of this invention mcl%é@p&ﬁﬂso%e not
limted to, phosphate-containing prodrugs, thiophosphate-containing
prodrugs, swbfoavsstontai ning 15 prodrugs, peptide-cont aiPCir/ugoyrssir ugs,
D-am no acid-nodi fied prodrugs, glycosylated prodrugs, (3-lactam

-contai ning prodrugs, optionally substituted phenoxyacetam de -containing
prodrugs or optionally substituted phenylacetam de-containing prodrugs, 5
f1 uor ocyt osi nemandizeidie Altermbtived, Htphodyis ny®e it@aniskd z‘ﬁhztﬁﬁlllyﬂﬂphoz:pﬂwer ted
into the nore active totoxic free drug. Exanples 20 OL toto I ¢ drags
that can be dék %@E@éﬂt‘}]ﬁtf’@%ﬁEﬁ%&ﬁ‘ﬂgas‘?l%%f\‘%‘ig%Eﬁ’ét M e tion

I ncl ude but @ﬁopg;fo}ﬂl%yﬁmom t hose chenot herapeutic agent s descri bed
above. Ilposone is a snmall vesicle conposed of various types of' lipids,
phosphol i pi ds cakhiFwsting Moraelorad dntibdéds: Princirdestand Brentice apiSPel0y (deadsmifr ug
(such as tlge ressal%ﬁ)psts di scl osed herein and, optionally, a

chenot her apeuti ¢ ’agent) to a-mammal . 25 The ceonponents of the |iposone are
commonly arranged iThe hybridomnayells tharprajatedare sesdettiahdgrotva it b evitableicdlture

arrangenent of bj ol |ca rapes. The term "packa ert" |s used to
refer to inst MRIEY ﬁéfagﬁﬁrop Pﬂ%?rmaswhﬁme%ﬁ\%gﬁ%&ﬁ% FRY
therapeutic propdisat 8f tht Bi¥hsc@Oft-@hdl niyBlofta ¥R, P& aRapk, iR plaféﬂial:ﬁ&ﬂ@xﬂ&,

usage, dosage, administration, contraindications and/ or “war ni n
concer ni ng t heelisleckyhe euryme3gpexanthing guanine phesrhorbosyl trapgfemse GG Pl’ 2004 WO

0174358 FCTHSAUL035E, bl EOENEL o8l GREAIMSAA,TISELARS ond

articles o manu ure o rese I'nventton-use cor porate, an
ant agoni st mmumﬁmﬁw@dﬁmﬁbhﬁnﬁn@@ﬁhT&mﬁhﬂ@@wﬂhhhﬁmmamﬂbnwaaﬂmﬁnokmnﬁ 5
Accordi ngly, gg%qggs %or erating such antagonists will be described
here. The B YREdp rker or cytokine to be used for production of,

or screening for, 2RraEANhydS colf¥ehos€ihdt fusPefBQLMR) &iph&ti Bkt t he anti gen
or a portion thereof contai ning the desired epitope. ternatively, or

addi ti onal | y, high+lesel prqdnetioni of gniitiedy by the e¢lpote anfi @fb’"mﬁti%@g cghls, ppdbare cel |
surface cgn b%%%@t&% Bﬁ{ﬂcﬁﬁsﬁkr%&epﬁﬁff@ﬁcfnétﬂege, &%%feﬁ&ﬁ& pQ her

fornms of t surface nar use ener ant agonl sts will
be apparent t dinkhas ensite dyeldmadined) euchrat thoby detieedafodry M(B]PKELZB ag@&MPCS1r f ace
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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marker is the CD 19 or CD20 antigen. Preferably, the cytg?i(?e I S O Wile
the preferred antagoni st is an antibody, antagonists oth hahsr 2 | bodi es
are contenpl ated herein. For exanple, the antagonist may conprise a 15

smal | ol eaypd @1/aBgsagoni st optional ly fused to, or conjugatedssiiois: a
cytotoxic agent (such as those described herein). Libraries of small

nol ecul es may be screened against the B cell surface nmarker of interest
herein in order to identify a snmall nolecule which binds to that antigen.

The smal | ol ecul es@BYhybHARLEID SreS8dnBBREMal Rbduck BntidHRE B the ibsired PT OPEr ti es
and/or conjugated with a cytotoxic agent. 20 The antagoni st maK_ al so be a

pepti de gener spesiicily, affinityppral/ordetdvityntbe clopss mryhgsubaloneg by jiniangdiluion |

W98/ 35036 publ i gl%ea-“%m@ LB undiflese ol ecul e of
choi ce maybe giqp%%%%éﬁ@%:@%n?%@éﬁgﬂogsn ogueé gél gne n%%szeeé' on the CDRs
of an anti bodyrinMiplek end Bedetipe ph.59463 (Pecpddndc Bresg d08h)s Suitatdy ciflinermeatives, t he
peptide may optionally he fused to XI so0..as 1o d or
enhance 25¥ an 05&3‘?1?‘%‘? % iy FOFFE‘?J ?’ﬁm%ﬁ?@g&g@ﬂggﬁ?i I[Btaid ol | ows as
to exenplary HRARBHES:HISMal B8 gidwAGH Sivb B asitesinlifors @d d@FM. ant agoni st's
used in accordance with the present invention. Polyclonal antibodies

Pol ycl onal ant i bodTesmgnest ibediesseprglied by thesubglones s spilabis separpied 30
subcut aneous ' ri L (] Ml | vant
antigen and a@%%gélg{uﬁ%%%er’%B’g%%%%%@%%é%‘%%ﬁg’gﬁuvam. It
may be usef ul ptuifietioh poatdurdsiect | fov exumphs progsim At Sepharpsepbwiroxyldpatite i s

I munogeni ¢ in the species to be imunized, e.g., keyhole |inpet

henocyani r]|8 sé%?mam&%y Yrigt QWPWCSE%&B@&FU%#%&WFE@ ag‘j@a@b&n trypsin

i nhibitor using a biNAGEbEAR e niinocldfdl okl kel Nolatddnd Q¥uERde8,

mal ei m dobenzoyl sul fosuccinimde ester 5 (conjugation through cysteine

resi dues), N Upipgrenvgsiinnel ppesduss (agyrhyugime oligeveleotideqirehys that are capable

gl ut ar al dehyde¢q.s IS gﬁ)l;l dy| % ColiRis o R and R
are different %g}@%ﬁgsﬁéggﬁps %ﬂ?e{rlr%leegc%r I‘%@%‘-ﬁf’%@é‘%‘ggl nst0 the 21nt i gen,

i mmunogeni ¢ ceniihegase The hybrudemia vells seps aby prefomsd sovacg ofeuch PNAOOngeg or 5 wgy
of the protein or, conjugate. (for rapbits or mce, respectivel Lth 3
Vol unes oS dtohieds Beapts Hav b albed B mrbostin 1PE: rhitg Hathent iertt

i ntrader mal | y jmb hosdcENdHubh & K.Q6H céMdEsimian 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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nmonth later the animals are boosted with 1 15 to 1/10 th L.gin nmount
of peptide or conjugate in Freund s conplete adjuvant %3%2 ‘%Fﬁ?l&?fgous
injection at nultiple sites. Seven to 14 days later the animals are bl ed
and t he serwavwirsisgssayed for antibody titer. Aninals arechusst®wsszuntil the
titer plateaus. Preferably, the animal is boosted with the 15 conjugate of
the sanme antigen, but conjugated to a different protein and/or through a
different cross-linking reagent. Conjugates al so can be nade in reconbi nant
cel I cul tur e i@snigtes £¢ viabl Sli@AfivedNoIRditiogs hagotiong gAY byttidomaas al um are
suitably used to . enhance the i mune response. (ii) Mnoclonal antibodies
20 Mbonocl onal teRpiaRedPRisolaien fipmanoplapel pp Spopul ati on of substantially
honpgeneous anti bo [ I-5inBg t he

popul ation are |dght@?)cé*8g<%%%t€e ggﬁgd’s& ?%ﬂﬁawbﬁuﬁgtﬁéoﬁn%g mut at i ons
that may be pregente fpnhurmnrhﬁaﬂamml&chﬂhg@stauh@mmmpbpedﬁﬂmocl onal "

I ndi cates the.,chayracter of the a rg of discrete
ant i bodi es% F(%leOI §°u‘°1mm%eh3qurf%lﬁeosgfjona%?§§agt ?)’9%* rﬁﬁ@” ‘H ﬁrﬁ% usi ng the
hybri doma met MAdaflSS‘cz aEsys 181 B8 el (’1}98499,%&6?0@&1@&1”011:&@!0%@ 256 495 (1975),
or maybe made . b eco nant DNA nethods (U S. Patent No, 4,816,567). In

t he hybri doma QPhgcg@l@géeqypncataﬁgfpagbﬁ%?ng{geseﬁggge@Fﬁi mal , such as a

hanster, is '%H—%ﬁﬁﬂ AStdialp8iyp @;M&erﬁfc%ﬁ;%f%ﬁﬁoﬁﬁnﬁhﬁ@&buhﬁ(?&%%ﬁ&%s t hat

produce or 30 are capable of produci'ng anti bodies that w | cifically
bind to the protsbsitusé fritsrcongzntZomans ofreranfibaly, mmwammﬁd:ﬁrml

/10382 | mygni zat LQl aonﬂjﬁseéf”a“"%ei{co Xﬂ}i’lh%lgf Panar{%ﬁap(ﬁ/to@%"é‘é@'ac%‘%‘ni'@ vitro.
Lynphocytes théen are fuse eromaecer P ng “a A58 s ng
agent, such asmpw:lyaiti’wﬂﬁaﬁnprghggmb anﬂg@n%@hﬁ&xﬁghﬁbhammﬂéﬁy thadi ng,
Monocl onal Anti bodi e [égnm es nd Praﬁtlce Rp. 59-103 (Academic 5
Press, 1986)] anﬁ%?élaﬁéam |°P§1 PESIp P fiRg wgc P@@ééé%l%ﬂlﬂ@%m in a

suitable culture pgli umuylgﬁ,geﬂ,ﬁﬁgyl@sbl y contains one or nore substances
that inhibit the growmh or survival of the unfused, parental nyel oma

cell's. For exanpl eMstiods fer hymeaiaingnopruingnantibedies kavk Beda depraibethinytheart.
hypoxant hijge ¢hal.ng PROSREALRBSHY nhd FRSE 81085 Suibb' R esRes introduced into

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

-35-



10 HPRT), the culture nediumfor the hybridomas typical I gﬁé
hypoxant hi ne, am nopterin , and thym di ne (HAT nedi um, %ﬂbeg %ances
prevent the gromh of HGPRT-deficient cells. Preferred nyeloma cells are

t hose that waiee4edst i ci ently, support stable high-I|evel pcodserioss: of

anti body by the sel ected antibody-producing cells, and are 15 sensitive to
a nedi um such as HAT nedi um Anong these, preferred nyeloma cell lines are
murine nyeloma |ines, such as those derived from MOPC-21 and MPC-11 nouse
tunors avai l alahtﬂaddymctdeﬁemwtlmséﬂﬁwﬁlﬁm@@tflq:dﬁrxﬁlﬁdnhdﬁwahm@&‘ﬁﬁmgr San
Diego, California U and SP-2 or 8 -653 cells available fromthe
Ameri can Type SCH8ERGeTr e dymaR §3quehe %,égffeéttOMQngﬁ&JdggASﬂlF&ﬁ%ﬁp el oma

and nouse huna@matﬁuﬂleﬁmweﬂkq@on blforlthé\ﬁﬁnﬁbz%@aﬁ@o\baytm@epﬁSﬁrl bed for

t he production of human nonoclonal antibodi es [Kozbor] | mmunol .

133: 3001 ( 19847)1"11“8?10%@&2961(1935), Chivihiaord anbMOArﬂwlbW@r(b%ﬁTBt Auetharechni ques
and Applic at ' Ytod es %&aﬁ@%{ 8\%1:11{ r%&lf%nved ?rSm’thé\!? \ﬂs%gﬁs&e%l%egg (7)%1]395

Cul ture rredl umin ona cel are grow ng IS assay
producti on of hnmameﬂtdmdies afupdnﬁxdlﬂaesuhgrmafeghﬁgaemtchmﬁemmmﬁgaen

Preferably, the binding speciLficity ¢ bhocl on tlb produced by
hybri doma cel q‘o‘@?ﬁ'?erf&ﬁ‘g rﬁﬁye?airﬂlg{‘?@ﬂ @EF g (g"gﬁ aln vitro
bi ndi ng assayPrwmd%adrmlmmwm%@@m Ffeeéae%z e%»ﬁm;ok Ilslic%hs

i mmunoabsorbent assay (ELISA). The binding affinity of the nonocl onal
anti body can, (338)exanpl e, be determined by the 30 Scatchard anal ysis of

Munson et Ana X 04 WO

01/ 74388 ﬁ?rrl Us01 ’ti%%g%?m@%??%%%%e% ArS f‘ﬁ‘gn%‘ﬁagg ]Eﬂ%gt produce
ant i bodi es of afﬂaﬁ!tydms:he adige:s pebothér davioyableefiblogicdlproperties.dio ahibverutﬂ.v,)goalg he

cl ones maybe s ub ed (#] ‘ith‘ggﬂ di lutjon @r ocedur es r own

st andard net h8H&™ BWB BEPS BdiPpedies arppreparpd, %%pr ?ﬁﬁsﬁz act i ce,
pp. 59 -103 (Acadgyd &rtﬁé pﬁemaﬂ; Hdes anﬁw'a&i%bé &m@iﬂtﬁﬂhﬁnﬁlﬁﬂﬂd%r&u&@hsﬁl@' S

pur pose i ncl ude f or exanpl e, VEM or 640 medium [In addition, the
hybri doma cel w;vﬁeﬂ@%md@lwf/m%ara@al@@e pmgnigghRsfuenfes. an ani mal . The

monocl onaly antmpegg%@ s?&%{ﬁ{;ﬁﬂggg%ﬁw 5&@&99&%9%13 FAilabIRRhY a8 BRALAT €d

fromthe cuI ture um ascl serum conventi ona
i nmunogl obul i o 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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purification procedures such as, for exanple, protein A %gggfrOSEOO
hydr oxyl apatite 10 chronmat ography, gel el ectrophoresis, br
affinity chromatography. DNA encodi ng the nonocl onal antlbodles is readily
i sol at ed anWlospha@dnced using conventional procedures (e.rgrusbyiossi ng

ol i gonucl eoti de probes that are capable of binding specifically to genes
encodi ng the heavy and |ight chains of murine antibodies). The hybri doma
cells. serve as a preferred source of such DNA. Once 15 isolated, the DNA

may be pl aced degttibedakitiBSiniuzy MR delbtion dfheAntiBo®y liehﬁjﬂcliairﬁyﬂﬁﬁﬁgﬁ‘égdn into
host cells such as E. coil_ cells, siman CQS cells, Chinese Hanster Ovary

(CHO  cel I s, (&P sspeinshimericand germine ey sricoenisdR exmplpts dnhitition of
i munogl obul | bodi
| munogl obul i Rn@Ypeldes uﬁoﬁw%ﬁéioﬂ Tﬂaﬁsfamm%hﬁn%éreco Inan%loﬁa!iﬁﬂ odi es

i n the reconbi nant host ce Review articles o expressi on
in bacteri a ofgeDNtyaz mwh geyot-hies mavimitiyaidy willesbuldia toprefustiomofdumgn. | Curr .

Opi ni on i n m%gtg\%dies u}r)lon %ﬁg tttzc%%]lén 99§ %%ﬁgakotg k%s eygll Procnﬂ}'a?io dc%vs

130: 151-18 I'bodi’es or
fragnents can Um &I AL (903)f Taksbosdnd etlazﬂ,dlyatp*bag@ 255MRr(|19,%) gzrﬁgeﬁhﬁdl dasi ng

the t hni bed 48: 552-554
(1o00y " e Gt a7 s 41953k Sha TS Fatont Nab S50 L 4GS SAUORET R or al . 3.

Mol Biol., 22345887 SRiferhAR2i) pﬂgé&%lgfte%}ﬁﬂd@ Eh@8ys oWidride and hurman

anti bodi es, respectively, usin brari és. Subséquent publications

describe the ﬁﬁ&éﬁ%ﬁﬁoﬂ%ﬁ))Wndiquaﬁfitp@tqdyce(mw@)dIWmnéﬁﬂ@QﬂY bodi es by
chain Sy | igag CNBF kS, £lacl s BRI TORNIOLRAYY 10,13 103 (110920, a5 vel

as conbi natoria ectidn an Vo T ECO lon dS a‘strategy for
constructing waiymirzegeiopbraeccoidithg to kitiswetiatque)\ditidodyoVslemein pahes,ardNuc. Aci ds.
Res., 21:2265-2266. ( 993,é;1£hus these -34 29 Cctober 2004 V[)01/74388
PCT/ USO 1/ 103&%0f E‘h‘%ﬂﬁn‘?@ eifhgr 4/MaipT F TPPRORLITPIFEEeRG 0§ 3 e

monocl onal  anth4, hf £chQ§TB113To€ﬁi‘Bﬁdl&i§§a§e@%s ﬁﬁ@ﬁcﬁfalzﬁiﬁb@& fRRalsenal
anti bodi es. The so may be nodif for exanple, by substltutlng t he

codi ng sequerﬁ@esuffme Qf@hﬁmhamt;de Beepuse @htﬁl@mmsmﬁsls&mtmamau ns in place

ot ol Prad Rl P STt ponE M Bl B o oy, 1RO

joining to theropenigsnditk altitotinaleotsuitinselgetmart til den®encpding thefantitvelyc odi ng

sequence for %xhibiting those properties. Thus, the phage mimics some of the properties of the B

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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non-i nmunogl obul i n pol yp eptide. Typically such non-

I mmunogl obul i npol ypeptides are substituted for the consggﬁpugﬁﬁ%9%% of an
anti body, or they are substituted for the 10 vari abl e donai ns of one

anti gen- cormwori/myssite of an anti body to create a chi nerircT/USHVBBRERNT
ant i body conprising one antigen-conbining site having specificity for an
antigen and another antigen conbining site having specificity for a
different antigen. (iii) Humani zed anti bodi es Met hods for humani zi ng non
human anti bodi es haMohﬁe@ndpsﬂﬁatvbedenl devélbgedabit the prbdudfioafofdibolly a

humani zed anti pbody has %. Eﬁﬁﬁg%re am no acid residues |ntroduced into it

froma source ts; ‘Lra e frpgraents Wens- detivsdvinpsolrslyie digevtiogiofues are
of ten ref err qgiatOndBodidstield g, VMBRindHeS al. %&%z oé;%mcaw%@ez?ﬁgﬁﬂaﬁ rom an

“inmport" variable domain. Himani zati on can ssent 1 al
fol | owi ng t he Metds 4007 AN H(1€P2) @d@rm@rﬂeﬁgm{@oﬁ@sﬂe{w&m Hngrevare,

321:522-525 ( £4988) .

Ver hoeyen ?t éﬁgsgéagﬁﬁce g@% b%§§(%iu %g%l ﬁ%%efon%gmm%su St rm ople,
hypervari abl e thegttrbbd)sﬁagn&ms&snﬁ@fsolhhe ﬁ@ﬁfthesmimdymgsﬁmaﬁmﬁ&uﬁﬁeda human
anti body. Acco d|n I ni zed" antihodies are chineric antibodies
(U.S. Patent %‘@6’%} F%S%WB&W‘E@F@VW%W% %I Wiact human
variabl e donvahemkbaﬁyaﬁsmwﬁ%ﬂw)ﬁéagxeﬁ@mméz%p&we@ﬂﬂ&gc}uence froma
non- human 25 species. In practice, "hunmani zed anti bodi es are typically human

anti bodi es i n MbiG3H67<E9R)Indeserdieg toappthenapgioarh, F@D@Iﬁe&nmap@ssaotﬂtgd sone
FR resi dueg, ar S f Sit &5 in _r.odent
e e e R R L g N

anti bodi es.” The ¢ mai ns,
be used in nekiibedytfragmbntaail B@ij)pmhﬂ ibcleh skﬂleﬂ@racaﬁoner mem&mﬁbddﬁnéxﬁguce

tigenicity. di 30 t d "best-fit" od. th
22(;,:]3(;2;01)]« yt ﬁ@cgﬂgﬁ’f’%&é B‘Bﬁﬁ%ﬁ“@f filﬂ%ﬂ%%etjfﬂ%m%%(g )cﬁl’,ﬂt"é}%%r%géb&?‘%eoy 74388

PCT/ US01/ 1038@%&1\19051771 D4SHIASPHeA ORI 5587, 54 TROLtHedY ﬁ@g;@énym% akHHown
human vari abl e- domai n guences The hunan ‘sequence which is cl osest to

that of the rd@@tﬁlﬂ%@tﬁ@ Y'aeEept dacrivgd in HE Paigrah64L:39donermplsgbah (FR) for
the h d 2296 (1993); Chothia
et eaI unngllzse ]ﬂ{%g%ﬁg&ygﬁgﬁgﬁq%?bg%%?o@%%?ﬁﬁ Hfé%é’t hod uges a) parti cul ar

framework region derive@if r abispdetficemribeiisus sequence of aI | human
antibodies of a parBIlép%cl;J' 3 gmﬁ 09% gr‘é%ntﬂaodles%%ha%re brlln%?n spec1 clzlir.lless f01T Qc easéta e

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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framewor k may be used for several different human et al, - ol
151: 2623 (1993)). 10 It is further inportant that antibgaﬁé§ﬂﬁngﬁ%hanized
with retention of high affinity for the antigen and other favorable

bi ol ogi cal woeperts es. To achieve this goal, according poras@reisrred

met hod, humani zed anti bodi es are prepared by a process of analysis of the
parental sequences and various conceptual humani zed products using three
di mensi onal nodels of the parental -and humani zed sequences. 15

Thr ee- di mensi qﬂ@ducﬁwmieﬁgﬂfbisﬁedi@&ﬁﬁ%@éﬁs SRRUBA th cBMPdsABh Bf @Rd are
famliar to those skilled rn the art. Conputer prograns are avail able

whi ch i | | ust r dEsuapgobukindsrvaiehaipdishinhainmairs ahgieriahayoshains baisdifferemti onal

structures of -eCl: (hﬁﬁs@ Eﬁ’!'. e i i ection of
t hese di spl ayssﬁgééﬁﬁi&s ana ygip%l"]g?%%gw?%le@%%ggpégg%ﬁg e reersf,iil1 ues in the
functi oni ng ofastameobofdindaneclobulinheglyabd light chaog, Gresehybridemas (Rladrdreaspnal ysi s

of residues that.influence the ability of t.he candi date. ..i nogl,obulin to
bind 1t s ant i cuief APUERET RN BRI dbaeitant By B el ned
fromthe recit eiecitishetifip Siche PUEAEASn SPthE Bétkect RiBled@s, Wigsh R biangdy
characteristic, such_as _.increased affinity for the target antigen(s), is

achi eved. In &H@P&m@%‘ﬁm@w&ﬁﬁéﬁ raﬂ\@g?lﬁ?bersegwe .eai?f.@d%t F’é@ﬁl y and
most substantigl oy, SRUAE ¥RGedutbsaff didbRREd ROV OYBIRSHY aﬁéinlt’%rglgile% ekdzy) Human

anti bodies As an alter nai‘l ve to hunani zati on, Lumaﬁ ant es can be
gener at ed. ForEMB&RINHL:35513659 6198w possi bl e to produce transgenic aninmals

(e.g., m that are .capabl.e, upon i ni.zation, . o0 rodugi a, full
opdrt ot r athr | hana R BAUT SEeToH PRiagh SHah el tonRg il B adtired

| mrunogl obul i ryindiiggpaciticiaes (axﬁﬂfodyawgeheomﬁ)mmgaﬁespaerfuse% @finfaepRbeln 2004 WO
01/ 74388 PCTI USOL110382 described that the hgnozygous del etion of the

anti body heavyCoBHE domain sragnace gibs Ausiqumytorablyiewith ag ol baih &y m | i ne
mutant m ce 1 &filconstily &i&%ﬁﬁﬁl&ﬁﬁgﬁ B1kds P s ihARMRICROURGHA RORYs 1t

production. Transfer o erm|i1'ne hnmunogl o gehe array in
such ger m | i nds pigfeaned tohave theifir$t beagrdhtiniconstdneregrondGER) contaiming thesite 5

Acad, soi 15 okoabty SR R St wERny iiean Y SRR E PRy 255 550

(1993); Bruggempsdip thé immunoglobulin heavy chain fisions 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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al., Year in Inununo ., 7:33 (1993); and US Patent Nos. 66
5,589, 369 and 5,545,807. Alternatively, phage display tggﬁ?%?bc?égom
(McCafferty et al., Nature 348:552-553 (1990)) can be used to produce
human anti bwdiogsasgnd anti body 10 fragnments in vitro, fromcrivgeuossgl obul i n
vari able (V) domain gene repertoires from uni nmuni zed donors. According to
this technique, antibody V donain genes are cloned in-frame into either a
maj or or mnor coat protein gene of a filanentous bacteriophage , such as

ML3 or fd, andhsihspbay 6sk @R JfntlidpeRal mdRbhib prYides AP TRAMIE waPor t he surface
of the phage particle. Because the filanmentous particle contains a 15

si ngl e- st r andSEPAMANC By approach is diselaged igNE94/046%). Ben foher dgtaieef on t he

functional prgQ | : ARt | r t . . on of the gene
encodi ng the an'?‘?ﬁﬁgg&i Spgi;(lﬁg' |tbi%[r%lt§§tgg%lé@§§1 %é%tﬁ%élsétall]’r{%%%g%hﬁe phage mimcs
sone of the prigerdlogs1f:2Y0H@98). cel | . Phage display can be perforned in a

variety of formats;, for.their review see, .e.q. ohnsan, Vi . and
Chiswel |, Bavid J. 2efpgn ””c%treﬁFﬂ?ﬁ°ﬁ°ﬁﬁ§9??Pégﬁp§#’a%P§§8-g§7@é6g’ B

3: 564- 571( 199 3pterfimr \befvaen 8 Bhif 6£:mtiBody ndlesf:s SRONRAEMeGaNMtoIfaxieRd teor phage
di splay.. Cackson et al., Nature, §'52; 624-628 (1991) isolated a diverse
array of ant iPCEREEEA fheterndimers whieh arerenevered Famireqombinar celenlitrat B al
library of V . | : Elaseiral ' A
repertoire of %agze#egé%ﬁ%%%%%??m%gnor S oé%mgﬂggg%nst ructed
and anti bodi esotsanh dotngiarlndhiamethpd,afne 2Emerstsing® amin(oi a0kl sitkhi cheins &b thnt | gens)

can be isal.at ed sent,i al Ly follow ng the technigyes descr.i bed by Marks et
o S N SRR S T B e B Mo e e Bty

12: 725- 734 ( 1993}ine Saeyptaphad). C&iaﬁ)dﬁédt@ﬂt'camﬁs" o7 ideBBcad 3Psimileh sctd The905. Human
anti bodi es may al sQ be generated by in vitro activated B cells (see US

Patents 5, 5672€%8dy SyFsecreatesh on thjintepicefithesserndrppibpdymcleclyby29 ot ober
2004 VD 01/ 74350, RThlBOA AR aEh oM LERRPLAUTS MR REapaifg] oped o

the production of anti'body fragnments. Traditionally, ese fragnents were
derived vi a pridisgbyidésn dedpamism dor indreasing thegicldof thbbeteredines eeer othey. |
Mor i not o glts almw@]{tgajr nd'gl f B ojgglsehng Ca’lg“%d Bi ophysi cal Methods 24:107-117

(1992) and “Brennan et Al SR EE, (1985)). However, 5 these

frag n’:a nts can now Bisppeifc metibddids meluti¢ srodylinked ambetabdniasd" ateddtes. Fopr
exanpl e,

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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the anti body fragnents can be isolated fromthe anti body | i ries
di scussed above. Alternatively, Fab'-Sli fragnments can l}gr@ﬁ&ée&zp@
recovered fromE. coli and chemcally coupled to formF(ab')2 fragnents
[ Cart er et vadoi/74B¥80/ Technol ogy 10: 163-167 (1992)]. Accor dcnysaiaemmot her
approach, F(ab)2 fragnents can be isolated 10 directly from reconbi nant
host cell culture. O her techniques for the production of antibody
fragnents will be apparent to the skilled practitioner. In other

enbodi nents, (TKB) @hivaidad YO ofSFHETING darivakingiSiheh adctnvetted foalirent (ScFv).
See WO 93/ 16185 US Patent No. 5,571,894; and US Patent No. 5,587,458. The
ant i body f r agfarih Pfldib’fﬁﬂ%onB@halefqapﬁét&ﬂmaﬁlel%wmbw{jhaﬂ%lﬂé@%r| bed in
US Patent 5,6 o aﬁ[éents may be
nonospeci fic %‘3’“’%‘?@52% g&%@ﬁ@gﬁ%% é%%??* rﬁ%ﬂ%‘ﬁ%{%ﬁgl es ) speC| fic

ant i bodi es ar bisperifidadibedies fraduchdvam YHeiusali asggapeior fhie seledtivs ifunobilizatiorast  t wo
di fferent gpl tfgﬁgm Exenpl ary bi specific antibodies may bind to two

di fferent “epitopes “8f the B cell surface marker. Other such antibodies may

bind a first B cel Recflt progiearhag Rdithated thedirdet RovRrSENRIEIBAEGhdnSHdhace
marker. Alternpatively, an anti-B cell marker binding_armmy be conbi ned

with an arm wh 69H Fibirhcan Be chepyically soupied to fasmduspesifip Antibofliss, Shalpbeetelich as a

Tt SR Tl s R e BB R 0,
to focus cell bisawws@ Ffek)2anélsoule. BachtFab' Biguehi wasBesapaiely Séccetahfrobodi es

may 25 al b e .cyt.ot ox t ell..These

ant i bodi eéBpO;%sess d Sgbje cﬂ ﬂ?ﬁ?tﬁ%?heﬁ? kﬁ‘ﬂl& ’ﬁ]véﬁ:f’dtoafhﬁmégﬁ]%bm? e bi nds t he
cyt ot oxi c ageaﬁut(oaygrhem@mﬁmanubaﬂymusﬂahﬁé(fﬁascam@aobmum@aeus al kaloid, ricin
A chain, nethotrexate, or gl oactive i sot oag ﬁt en). Bispecific

ant i bodi es caﬁvﬁé"l’ﬁ‘?séﬁﬁlglt@cﬁr B2 resenton and gormah Renab f P, aswellasitmagaythet r agnent s

(e.g. F(ab") Ziypiaspasi drintmantibedt fd b bre IR kil pREgRECi fi C
anti bodi es ar eyﬂlgr?omﬂl n the a’h Tra Flagensa 519%8&519 %cm?%ber 5%%

01/ 74388 PCT(USO 1V41@®826qu§d€ﬂcfm mdﬂm aﬁdu$dlaﬂneﬂv@p¢mﬁq @:{b!bgd}fﬁragmntsl bodies is
based on t e 2SSl Qn 0 V. chaln I ght chaln
pairs, vvhere ?ﬁ%ﬁ'ﬁom Tarn n1gs)ml Eatl\{/:ee ‘a‘l?”%a‘é%?lsob#eﬁ%g‘la @‘%YF 1ste| n

al ., Nature, Bﬁﬁeaﬁhﬁlsedlémabaen phehssissingflleiche z{p@eﬁomostamj@mlrmnt of

' I lin h h h h
rmunogl obul 1, Ry, 0455 8RS o 55, S b STESs 40T

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.

-41-



5 produce a potential mxture of 10 different antibody n?[%) Iesz(ﬁ whi ch
only one has the correct bispecific structure. Purificati Obc?f ?

correct nolecule, which is usually done by affi-uity chromatography
steps, is rwokygr43gunber sone, and the product yields arerCowso1B0ss2| ar
procedures are disclosed in WD 93108829, and in Traunecker et al., EMO
J, 10: 3655-3659 (1991). 10 According to a different approach, antibody
vari abl e domains with the desired binding specificities (antibody-antigen
conbi ni ng si t dajnuadlel 525368 (1994). ativodieotrith ore hansicanlendiesmen sequences.

The fusion preferab Is with an.i maunogl gbul i n heavy . chai n const ant
domai n, conpr iGRRPAted) éﬁ?ﬁ%@?ﬁmﬁiﬁg’gﬁ@ °ﬁ’§é?‘m epatedlutigael Yogi ons. |t
is preferred tpshamei1deo{iovs). heavy-chain constant region (CH') containing

the site 15 necessary for |ight chain binding, present in at |east one of
the fusions. DNAsII.&iruiugates andcOtheniftedifications of therdukagowistai n f usi ons and,

|f desireds the |Ryung o%ﬁké'dsgd{n'tﬂé% O incﬂ{d%dmﬁg&%‘é% wta%u?a%{?ﬁé ate
expressi on vectors, and are co- ransyected TNt a Suftas & hos or gani sm
Thi s provi des hexin ge eptiorhilyodniighietl yo 4 eytotad] agdnt. NOhenfveherapeutid agpiitopsafilli ons  of
the three pol tide fragnents in enbodi pents 20, when unequal ratjos of
the three pol ﬁgﬁtg%eéat}?ﬁ' ﬁ‘?%@?‘f‘ﬂ'%@%‘ftﬁﬂwgﬁﬁ%ﬂﬁ%%a escfifed opt i mum
yields. It isgpb@wever, possible to insert the coding sequences for two or
all three polypeptide chains in one expression vector when the expression
of at least two p&Poypeyes efanepagemst ppl engeamorgimallmeleanlg toxing,suthi asir yi el ds
or when t r atq . i sd G0l 4o\ . I ferred
erbodi ment Cor CFpaaisR, Sy ARATIS e S S8 (0 f 3Gt W BCBAE BT OF Y,
hybri d i mmunogtedisd donterdpdaind/hecdinn il ond dniibodirfidnt of thbinveitiog, thp egthdontstisy in  one
arm and a hybrid i nogl obul i n  heav hain |ight chain pair (providing a
second bi ndi nﬁo%%aé%ﬁ%‘f’?‘ﬁ’?%?nﬁ?%éﬁe&ﬂﬁﬁ (.e1gt g‘(ﬁ&%ﬂ"cﬁ?ﬁﬁ @hat this
asymretric  Stifayfhsithemblosildsige ohﬂﬁﬁn&l@&ﬂé)%ﬁ&sﬁfe;ﬁi}efo@%ﬁlﬁﬁ&bfﬁl specific

as e

conpound from unwant ed 30 i mmunogl obul i n chai n” conbi nati ons,

presence of afonRYeatEMaySPive wiighmay beregocedde MaarSHID repcied with4338

PCTI USOL1%@382, 0 A1 tdeBini . $PLehf rovi des
for a faci ?e \%'/?y of aﬂtsagg%%gﬁ{agﬁ&%{‘@g&arg{)e'ﬁ%%c ﬁl Zfﬁ?éslcqlggigg‘!ofggﬂ%e&/ 04690.
For further detaisnsinofl-angeodstabaingptdi speci fic anti bodi es see, for exanple,
Suresh et al .,

et g?t%lsnaéi\rr]ely, 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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Enzynol ogy, 121:210 (1986). 5 According to another appro scribed in US
Patent No. 5,731,168, the interface between a pair of agg?)ocg(ﬁﬁ?r%&gcul es

can be engineered to nmaximze the percentage of heterodinmers which are
recover ed fwomuragonbi nant cell culture. The preferred POFESHIA0E2CcONPri Ses
at least a part of the CH3 domain of an antibody constant domain. In this
met hod, one or nore snmall am no acid side chains fromthe 10 interface of
the first antibody nolecule are replaced with larger side chains (e.g.
tyrosine or t reppipoydawith nuchelyeo setivity Ye.g. @aibbiichase @xfa DA Rbidhatlese sedhm | ar

size to the |arge sigde chain re created on the interface of .the second
anti body nol e¢P ewng?@ﬁ{éaa ﬁ?ﬂ?ﬁir B H’g'agﬂei“d“’& FQEPEHEP Aeiighle Frsmal | er
ones (e.g. al g fBARKoh BF ABRERIgated iiaSorM O ¥k aARScAinBRENARN 318" 11 9J5, iyDGr easi ng
the yield of the heterodi mer over othef 15 unwanted end- products such as

honodi mers. BiRgpkd6i R¢ ¢8% AuilphBid F3and mdicestiedsdtonek efilw r Coniegetes 0€da| ugat e
anti bodiess F , | | es. .0 the. . .[ugate can
be. coupl edt o ARl FuofRR afla: bl pEhuc\Rlg Syl o? B RRER BRI T,

exanpl e, been cpuplingagehtt mch as Yaucdinimidyb 3-(2petidyddithéd]) imropionae(@@DPRd cel s (US
Patent No. 4,676,980 for .treatnent. of H'V 20 inpfection, (W,91/00360,
WD 92/ 200373, ° ?Fd"%ﬁflyé'fégglg‘??lelﬂré w Yifﬁ%‘gﬁ‘?@%hﬁ‘%&&_smm%e@ie usi ng
any conveni _entbiﬁhmmldeﬁkaﬂws@ﬁﬂuué&emmbﬁmeﬁsrpﬁﬁsﬁd&wm%) adepts are
wel |l known in the art, and are disclosed in US Patent No. 4,676,980, al ong

with a nunber esfersdpushas dispgeinigidybsheraigh eislehyrles hhpsaiutireldelydnle bigeridg

bi speci fi gpant.i ' i .| 25, [ . cribed
T Phe 11 08 hich0h S (EOR ARt DRRl LA REASI AN, e Dbl WA T

usi ng chem cal(sichakbigdpdiBonivabenzeyl)athylenSliamine) did2@nbits (sidSBYolgarcr i be a
rocedure whergein.intact, antj.bodies, are proteolytically cleaved to generate
IF:)( ab')2 f ragr?eéi?’és.o"}mé@a a?‘i%}@"ﬁ%tmez]“a%e ‘I%érﬂ’ﬁ X ‘ﬁ‘fﬁla?]eypr esence of '?he

di t hi ol conpl qgj-amno@gmui:ﬁmw&?rm&kﬁ@plg,qrﬁﬁ@ﬂhﬂlﬁ&%xﬁisejnmalpr bdelfi 0l s and
prevent internol ecular disulfide 30 formation. The Fab' fragnents generated

are then convépdeyribed intWitelmpadl ofsienoniiSd 098 (1989 Cabemdf-labold WO 01/74388
roconvert o ta PRaCPER Bt S e e e AR SICPINARE L' TS
m xed with an aaguémpiatyahelating 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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amount of the other Fab'-TNB derivative to formthe bis body.
The bispecific antibodies produced can be used as agent gsﬁﬂt bteﬁg&idel ective
i nmobilization 5 of enzymes. Recent progress has facilitated the direct
recovery ofwéabiassdH fragnents from E. col i, which can kerwhambssal | y
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med., 175:
217-225 (1992) describe the production of a fully humani zed bi specific

anti body F(ab')2 nolecule. Each Fab' fragnment was separately secreted from
10 E. coli an@xmm/meﬂd@gq@t@thQWSmupl ing in vitroto formthe
bi specific antibod The bi specific antibody thus forned was able to bind
to cells overexpr dB%FHRyMe COBPIRERS SUGhCORIBERFS inFlades sryenzyme f@able ofel |'s, as
well as trigg S agai nst
aman’ br east i e L o R e A ot g

bi specific anﬁ@@@yzmﬁgmnmsmemﬁnmemhd@nfMWﬁmmlmnhutwlIlot culture
have al so Rheen. d Eaor Ci f tibodi e e been

pr oduced ugi ngl t:eéc ﬁg‘ 2| &g?ph affos ’%f% c"Oe]%ve&lng h?lsPﬁ'ﬂ fitioig gpr%m

148(5) : 1547- 15%3 fied 89g3; mTﬁﬂaﬂaﬁmeme@tmn@wfmdmﬁmmmmagﬁam and Jun
proteins were |inked to the Fab' portlons of .two dlfferent ant.i bodi es by
gene fusion. TPRETUSHGYIOSES derbupase Ay fopsorveriing roadose Stlerasytagiee myi on to

form nmononer s ﬂ?@aﬂﬁﬁﬂn&cﬁ‘% rﬁﬂﬁ&b&h&??r&té%sésoﬁﬁh bO&rafi blg%géé &eﬁﬁrﬂ%ﬂi Mers.

This method can al so be l'1zed he production of antib
honodi ners. Thebﬂlumab@m@mdaﬂqaa@gythemdmcbedCWPH@SBlangé),ﬂmtalal , Proc.

Nat|. Aca Sci USA 644 1 rovi ded an alternative
mechani sm c11I{)or it |fﬁf;°° if sp%geppﬂe'con%fm%% %%u[g ﬁ%ﬁ?s&u e fragnments

conprise a heall-ylaﬁ)ﬂéuﬂibx‘g@d‘pltlaﬁbﬁ uﬁkﬁﬂ&bﬁ’boﬁwrbmmﬂmgi taak doptath I-b@itio a2fdai n 25
vari abl e domain (VL) by a |nke{ which is too short to . allow pairing
bet ween t he t i8S H’Sﬂ’ﬁa ?%boéﬁdf?tﬁé caypRengReTsuchas Hreglarigridase@pé vH  and WL

domai ns of ONGehkANIBAL uka f&r%ﬁ\?c?hﬁrg‘e{;bﬁ%ﬂatw SrbdrubdBiocRERgaENt ary VL and

VH domai ns of anot her fragnent, the fform tWwo antigen-binding sites.

Anot her st r at é¥jactagraseresefun épr bel‘@ﬁ@@dfﬂ% dem\tahmﬂdlylﬂi Belgetams mtdofyeedijugshe use of

singl e-ch isn al so arted ber al . .
41. 29 cnctqoberag‘ié%g"l% %’?%%35@3%%”&&%%@8? f i chmjegeg %33%%%‘“( 1994)
Ant i bodi es wi tfbr convetihddngd denivatize® mcthdsaminenitrogens 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 leést a’
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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contenpl ated. For exanple, trispecific antibodies can be pr re Tutt et
al . lrrp | mmmol . 147:rrp60 (1991I)O. M Conj ugat es and GhePB@g‘?aqugg% ons of
the Antagoni st 5 The antagoni sts used in the nethods or included in the
articles ofypghacture herein are optionally conjugat g oﬂmﬁé&yt ot oxi c
agent. Chenotherapeutic agents useful 1in the generation of suc

ant agoni st -cyt ot oxi ¢ agent conjugates have been descri bed above.

Conj ugat es of an antagoni st and one or nore small nol ecul e toxins, such as

a 10 calicheam.ci A nsi n P, nt . 208, 0 tri chot hene,
andoc1065 apdvaRen L yEnEeReteaRebhb S o MR ycer SR e B | e

i nvention, theoyshplewglgi! ardl pobypropylgad ghybol. Clleaatagsnistodiecl Ry hatis inray

nol ecul es (e. bqut o about 10, maytansi.nemnql ecul es per ant ggoni st

ol ccul o). - Mg e Riurisy os PR ngnhigowme Sonigg B couE s R A wh ch
maybe reduced mithoRinoRidn &Gt SRE hedbsiibed inlBpstntl: b eooaMaD BB ( Char i et
al . Cancer Research 52: 127-131 (1992)) ener at

to ite a
mayt ansi noPd- aboriS1BanHrsRe & alaPras Ned ig%éil §oi- U, Hr0a8 618k Us
conj ugat ed t 0 paNR6OY 8 Gl 4 EOSATI it o TRla9S1hfshed Berdbl daC i Cin
famly of antibiotics are capable of producing * doubl e-stranded DNA breaks
at sub- pi conviLigoserosscaitit enbaricoheircuBtiondme argldisglosdddg LS Pagnidfo. S818.866Bani ci n

whi ch ey be used bgLUAS .t B8 A% bd ik eflabOme ol gl 831,

N-acetyl -yl', PSA n ncer Researc 3336- 3342
(1993) and Ledsostionmethcamiilm ipkisempeditdompfisibg plsthatidpieldline,

Enzymati cal | tive toxins. and, f nt, f her e . of i an be used

Mol ude. _ dPpheRarESeg bR inet AbPg e b SRR Do P oOBRE e | a
toxin, exot oXieirdied Adbulh fhters(cl BEMPpAY FRERNASA lipABhedwIRBRMesifeliCi N A chai n,
abrin A chain,_ nodeccin A chain, al gha-sarci n, 41 euritesfordii proteins,

di ant hi n pr ot éfamsteriightimements ahtsyantbay op speseens invepiign can pagnjugated i) PAP- S) |
monor di ca. chargdoforhdafik BlskiRlod if Mafillly aLUOBIR CHEAPRONSE. B8 (?6@;%2/%3.@6" I s

i nhibitor, gelonin, mtogellin, restrictocin, phenonycin, enonjcin and the
t ri cot hecenes disgde irflerchapgemepition. A\ChegRiiRipaRicpgtit istpidnallytcotteined8, 1993. 30

A S M e e e

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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conpound with nucleolytic activity (e.g. a ribonucl ease qr

endonucl ease such as a deoxyri bonucl ease; DNase). A var |2gtC§Ft@?eI?QQﬁ oactive
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cytotoxi c agent nmay be nade using a variety of bifunctional protein
coupling agents such as N succinimdyl -3-(2-pyridyldithiol) propionate
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conj ugat i on Ofﬂis%i!ﬂg&lrﬁ%hﬁﬁu&@an&é?@ls%@ﬁcﬁ%@h%e m?@@cod\sﬁ%ﬂ{eg%ﬁaﬁdm‘éhe
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et EPLOY! LAY a0l sl Site 0o GORL R o] kBl b p SRl CanCer

Research 52: 12 e use ernati Uusi on protein
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reconbi nant techni ues or &{)tl de synthesis. % glet a]r}llot{;er enbocgl ment ,

t he antagoni st™¢j’ ’6183%6?17"6'8 infasegpegeeipgegtinns gf single of pupltipleaapirogridyi n) f or
utilization i Redisiid® Exdfnpicd bBRkhinsl MRRIRE chhh@ arg s hﬁm ol NLB&SRI1 o

conjugate is adm nistered to the patient, followed by remval of unbound
conj ugat e fromathiend msedmlear theaniagonigy ﬁeﬁe@tmmt@ﬂgg@mepam Othe pnsertional

adm ni stratd o C C

cyt ot oxi caltasgerq/taIJl tsgf %%gl o%gtg Ieﬁl\égﬂ%me 6en‘%n Z%oér%lraé S 01Pg?¢1e pr esent
i nvention may aatagomkteafema:jmygmc&d polypeptida whichdnetepsecthe veam half-difizofitee Whi ch
converts a prodru .g. a peptidyl 30 chenot herapeutic agent, see

W81/ 01145) t&nﬁ’ﬁglﬁ ive anti-cancer drug. See, for -43 29 Cctober 2004

Another type of variant is an amino acid substitution variant. These variants

can

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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nked to one of a varie

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

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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29 COct ober 2004 WO 01/74388 PCT/US01/ 10382 pol yet hyl ene gl ycql

pol ypropyl ene glycol, pol yoxya] kyl enes, or copol yners of28 C{%‘ﬁ?&??}% ene

gl ycol and pol ypropyl ene glycol. The antagoni sts di scl osed herein may al so
be fornul atwd 03388 posones. Li posones contai ni ng t he ant KFFAISEY103§2e
prepared by methods known in the art, such as described in Epstein et al.,
Proc. Mad. Acad Sci. 5 USA, 82:3688 (1985); Hwang et al., Proc. Natl Acad.
Sci. USA, 77:4030 (1980); U.S. Pat. Nos. 4,485,045 and 4, 544, 545; and
W97/ 38731 publ i shdn@otebetiv@1bstitdifohs will eptal exvhangvd Amemnbaofast ofi r cul ati on
time are discl seg] in g}.S. tg’atiant No. 5,013,556. Particularly useful lip
osones can be t%‘éﬁ TR E ST ever se phase evaporation method with a
lipid conposition geWRydtshd@sidRéstMAled Y @ Ralaiciy thd fropBiRbrBhRMdh oNd

PEG derivatized phosphati dyl et hanol am ne (PEG PE). Liposones are extruded
t hrough fi |t erfc Braggrist Hrognpbhesubstiteted, gegaralivavifh ssone frimprpverthe orddagie r ed

di aneter. Ekab’ | - Bk ' ' can be
conj ugat edlgt o] StaH%{gp | p%@g%@@%ﬁ%ﬁ%ﬁ’%&ﬁﬁ%&W@%\rg(ﬁ‘eﬁ'&gé-t 1 ol . Chem
257: 286-288 (bb8d(@)may e sldedliioghd dritappnistip dmplosie jestability (pavticulatly where the

chenot her apeuti ¢ _agent is.optionall ontained 15 wthin the |iposone. See
Gabi zon et al ZWFEURELS %@Fg@ﬁa&m yﬁéwﬁ%ﬁwﬂm 1989). Amino acid
sequence nodi fi cat iAosdsulely phétarad thpesf sPBtutidfal AN A BRI bSsul R GEHoRRd

herein are contenpl ated. For exanple, it maybe desirable to inprove the

bi ndi ng af f i ¥ EPrelE@eTRtigeaiopresidyss efa papmb piibpde Sepgrally, thegemulipgni st .

Am no aci dpse ' Stufth ' ' oduci ng
20 appr op(riloat g}dﬁﬂﬁﬁ)e%%c@q% hang%?%%@%ﬂgma%%ggﬁoﬁPﬁd%ﬁﬂéégaﬁ g%g%ﬁgg or by
pepti de synt helgiie io Sregharambalitibbdyafrom mehichribéy miegentatedeX anmplenientdedyefboi ons
from and/or insertion Lnto.and/ or substi.futions of, residuyes within the
amino acid sefEREEES Shstuhglm% W@fﬁ”ﬁﬂ?%ﬁ%ﬁ%&%{’ $ecg§ﬂ?@ti on,
insertion, an®GrApsevdraitypérvirabBegion Sited (4 .89 sitéd) atehituthibd Rl ges@stnuct ,

provi ded that the final construct possesses the desired 25 characteristics.

The amino aci @OEHAREFEECARYMRRYS ey sitsolhe.aptibadyvarantyihs grrereied 88 of the
ant agon! stis S\l NARGHAHoIISHUATRRY GRchOR fHa0lp Rl XFAIMA k@D S1 L €S-

A useful nmethod for i1dentification of certalin res es or regions of the
ant agoni st t haenaifleprpdust ef VM3 pickagedivdthén daoh patitlad@rgbigs-displayed vatkatsal ani ne

scanning nuta sjs descri hed nni ngham and .\l |.s Sci ence,
244: 1081- 1085 a%%gg‘bﬁc.§een%gf°ﬁg‘reg,b‘°§°$‘%ai¥% erg%}‘@ﬂ’ﬁ aggm‘i\g’i?‘sglbe{e”? esi dues are
i dentified (e.dclosehfy gaer ib ddehiifyRandididhypervariable 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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-45 29 October 2004 WD 01/ 74388 PCT/USO1110382 as arg, nﬁ% %%s (H/ns; and
glu) and replaced by a neutral or negatively charged am ct F&O st
preferably al anine or polyalanine) to affect the interaction of the am no
aci ds w th wobvi/gese Those am no acid | ocati ons denonst r atsorgisburess2i onal
sensitivity to the substitutions then are refined by introducing further or
other variants 5 at, or for, the sites of substitution. Thus, while the
site for introducing an anm no acid sequence variation is predeterm ned,
the nature of the GulcasylfidnpEpolffpieRds fypicalBesithpr ¥daket sHEakedror exanpl e,
to anal yze the_ performance of a nutation at a given site,  ala scanning or

random nut age refers i g attardrasat of e qagholudrate sty torthe ege ehinsefdnt he
expressed ant 3gnp) Ve B Rids cdoaeRedd o i & dest activity. 10

Am no acid sequeng_gfeirnseret i onsaflﬁicl u%lg am %%—_ag%lld/ or carboxyl -terni nal

f usi ons rangi agparagineekureonineprhern & is evy dnieo reld putepprrpling ars thexgeaghitiong a
hundred or sk.dues | _as q.ntr nce.in tions .of .single or
Ml t1 pl e afi ngraigtds ot dRmBE M Ehmeior i pRRERIRER B3 rdleRheftae an
ant agoni st W chaisThits, thepresened of efthérhdif dieyd tripestidd uequenices hea polymptidd st fused

to a cytotoxic polypeptide, Qther insertional 15 variants of the antagoni st
nol ecul e i ncl GeFates ﬂéogeﬁ‘éq?gwc?sé'lap%mﬁ: dnked glypqsylatian t5fers fodhe affachigemti st of

an enzyne, Or 2oRAUMRERENE K- M IERadtNGHERS Badidle, ot Sy1o8R 133 ﬁyﬁf&x?z_ﬁniﬁg the

antagoni st. Another type of variant is an am no acid substitution variant.
These vari ant gcidjmess cemmponlyseringns thypinies, aldiodgh &dydraxyprelinelee ant agoni st

mol ecul e rgpl ac | f 20 .resi.due. - IThe Sites..o eat est. i.nt erest
for subst i1§ ut igo%ﬁ'gﬁ&ﬁ%’gg%g%gﬁ%sb%?segh |%1g§§°f Y?&@ﬁ?%ntsétel tr?c G gtoﬁlgé s

hyper vari abl e comvegichitpacchplishit By dlekiag therminy fiddcgence suchelnp iiabaidins
Conservative substitutigns are. sh Ln Tabl e 1 under_t he headi ng of
"preferred sulf8tPrHeieah&e adp &%ﬁ%@mvﬂfwﬂmﬁﬂgﬁ-ﬁ&eﬂg CREANGR i n

bi ol ogi cal actsjik thhe altatidd @ M&Wdﬁﬁoﬁ%ﬂﬂ@&sﬁﬁﬁﬂ&?,%&@ﬂ _
"exenplary substitutions” in Table 1, of as further described below in

reference to airegsriae pythedoning sesiduasipiiee sequenoelofibel ongital aptagonst duct s

screened. jIab l&ﬁﬂkeggiﬂbwtion sites).

Nugcleic acid molecules encoding amino acid sequence variants of the

antagonist are prepared by a variety of 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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Resi due Exenpl ar Substitutions Preferred Substitutiong_-46 29 ober
2004 VIO 01/ 74388 PCT/ USCL/ 10382 Al (A)val; leu; ileval aﬂr%qm‘?erﬁgﬁ%lys
Asngin; his; asp, lys; arggln Asp (Du; asnglu Cys Cser; alaser GG nasn;
gluasn G u;wgbnasgs G Gal aal a Hisasn; gin; lys; argarg | lrer{shimsgz val ;

met; ala; 1CU he; norleucine Lea (L)norleucine; ile; val; ile net; ala; phe
LYEar ; In; as arg Metleu; phe; ile leu Phe leu; val; ile; ala; Proalaala
Ser Sthrthr Thr serser TIPtyr; he Tyr (Y)trp; he; thr; serphe

176:1191-1195 (1992) and Shopes, B. J. Immunol. 148:2918-2922 (1992).
Homodimeric antibodies with enhanced anti-tumor activity may also be prepared
using heterobifunetional cross-linkers as described in Wolff et al. Cancer Research
53:2560-2565 (1993). Altematively, an antibody can be engineered which has dual Fc
5  regions and may thereby have enhanced complement lysis and
ADCC capabilities. See Stevenson ef al. Anti-Cancer Drug Design 3:219-230 (1989).
To increase the serum half life of the antagonist, one may incorporate a
salvage receptor binding epitope into the antagonist {(especially an antibody fragment)
as described in US Patent 5,739,277, for example. As used herein, the term "salvage

10 receptor binding epitope" refers to an epitope of the Fe 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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I n the biological properties of the antagonist are acco%ﬁ%%ﬂ%&%@f
selecting substitutions that differ significantly in their effect on

mai nt ai ni ngwoay) 7438k structure of the pol ypepti de backbon@cCirsotmsstr ea of
the 5 substitution, for exanple, as a sheet or helical conformation, (b)
the charge or hydrophobicity of the nolecule at the target site, or (c)
the bul k of the side chain. Naturally occurring residues are divided into
gr O:Jps based @ﬂuﬁétlniﬁﬁlstﬁh dﬁeoﬁfil&i; meltd]) corusietes €5g. th)rétkmddamasied)pdﬂdﬁ)r

nor| euci ne, al.a u, ile: eutr ydr ophj |

thr; (3) aC|d|D(9n1%¥§‘bg”Ié’P‘@ntsE %WN’Q@ PLURANICHEM or pol ethlﬁ?‘tj’ 3("8?

resi dues that ¢gpfhuence chain orientation: gly, pro; and (6) aromatic:
trp, tyr, phe. -47 29 Qctober 2004 WO 01/74388 PCTI USO /10382

Non- conservati ve s@Bgmpiﬁmanb@%ﬂﬂhb@mf@mﬂ@%mﬁﬁgﬁng@wém?@r‘%éi&one of

t hese cl asses 1;(8 GS%B%% %?%%P@r}gf I%Méet ﬁin@ﬁ lg%ﬁﬁ&ucfe Log ﬁ@hved In

mai nt ai ni ng t ha pr agoni StU Al eo
substi tut ed, gmﬂadcmb tfgtmndahhn smpmgmmg/mmmmnmasmdaﬁmaso&nm ability

of the nDIecuIe vent a a rassl.i nkj st ei ne
bond(s) may bk %ed léﬁf’%ﬂ & ?s/C P?%“ﬂ??ﬁ?%ﬂﬂgl’ﬁ%%? Hhas F'Elme
(particularly sﬁaeﬁﬁ&fh@o @a&ts@&ggyash-slﬂs: ARSI RAEY20f o ARNERIN oTBRBeds an  Fv

fragment). A parti cuI arly ref erre pe of substitutional variant involves

substituti ng RBIPLigHs @F wg/id giodi duoriiiges 3Hmeank seditn
anti body. WI t?altclh SinydRE, d-%5 v%gﬁﬁﬁgvsgr@atg% 1 BA%LFe %{e??otr%ﬂa«{nﬁé,eﬁ}‘t%%her

devel opnen I Npro properties 0th
parent anti bod;yop]mhzadvﬂmmﬂatiohe;daprcé fcgenhnuaahecd:s adminisration amdessryed iar

generating: suhosab {dih eahin el Aol bl MblbobellBLHALL QMbfy N9 Phae
diluent to a high protein concentration and the reconstituted formulation may be
administered subcutaneously to the manamal 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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Briefly, several 'hypervariable region sites (e.g. 6-7 si ar tated
2B In

to generate all possible am no substitutions at each si body
vari ants thus generated are 15 displayed in a nonoval ent fashion from
filament ouswphegesparticles as fusions to the gene |1 pCTMSer10882 ML3

packaged within each 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
modi fi cation, Scakeilot «iteabsl AMBdaQes®si s can be perfornmed to identify

B o e e P by e e S o1 2"
anal yze a cryshahindd-feltabd [fr&paPhiohd iBc1aiM defBRB o DR GITR IR iR prbENt | Ty

contact points between the antibody and antigen. Such contact residues and
nei ghbor i ng r eobmmeescontagingthel paiagoatst, Mpichguaidees aigtin the fome of Biprd artislashe

t echni ques < el | | Al r d, the panel
of vari ants5 [ seai(g%jgﬁégﬁeng&%b {ﬁ(])esgz}%glgﬁ#%gsuégﬁggg%%sgé%u%g%f%h%nd ant i bodi es
wi th superi or pplyegesthydsgeln (fonexample, paly@-hydtogyaintl-nasieeydatelpyr be sel ect ed
for further devel apnent.. Anofher. . ty f amn 1. d vari ant I he .

ant agoni st al tpé’ﬁgw‘g C‘E}}Dil)gipﬂ acu‘é‘?&ﬁ%sﬁ‘ﬂa ?'oan%ﬁgﬁ%’%F?Po@Fn‘?rﬁ%tQ];ﬁ'PE?&Bﬁ! st. By
al tering is neafiandlctiyi-NGIRARAatE moRAESadab RIS A PadtRt L it@sabRUAgH:I N the
ant agoni st, and/or addi ng one or nore BOL%%E)OS | ati on sites that are not

present in thecinglyeebnped copebynmess (oeh etjbe RAT M gsectbi USO / 10382

d ycosyl atjon .of | LS: Lypi gal d: ' L& ' -l i nked.
NI i nked r1e01? er@c{%ﬂ%eg%g##g%ﬁ Prfelr% coa%éﬂt eogi?cg%%@gf a eﬁﬁ%iég@?/ﬂ{eoag?t#gﬂsi de
chain of an asfjaokdd(e-3-hydmixghndyrickhid. t ri pepti de sequences

aspar agi ne- X-seri ng,and ar agi ne- X-t.hreoni ne, where X_ is any_am no acid
except proline, are E@F@ggﬁﬁf’g?g‘ﬁd ré’éﬁU@ﬁﬂ%@%’f’%Wi‘W?ﬁﬁeeﬁa $thnent of
t he car bohydr atgiilfat@mplitiRd b EiAsBR RAGigh StefiledBiraitdhdhdmbrdhtdS, the presence
of either of these tripeptide sequences in a polypeptide creates a

potential glycosylation site. O-linked glycosylation refers to the

attachnent;s OfV.QUeﬂLaM}ﬁt%ﬂﬁéAﬁfa%s}i' gal act osam ne, gal actose, or xylose
to a hydroxyaniino acid, nost co nly serine or threonine, although 5-

hydr oxypr ol i ne or HXcdmpoyitivosomysingan apvgelis whizh birgis to a Badi! tirfage of
gl ycosyl ation si.tes to the antagonist, is conveniently acconplished by
S {ering the AMEE 4 AGORBIIRIIRIh Ot 3V ORng GHpERTRG o8 & atibody,

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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one or nore of the above-described tripeptide sequences égﬁ? N | | nked
gl ycosylation sites). The alteration may al so be made b tobsy i on of,
or substitution by, one or nore serine or threonine residues to the
sequence ofwoheressi gi nal antagonist (for 15 0-1inked gl yeowyb@tinmsa sites).
Nucl ei ¢ acid nol ecul es encodi ng am no aci d sequence variants of the

ant agoni st are prepared by a variety of nethods known in the art. These

nmet hods include, but are not limted to, isolation froma natural source
(in the case @feaaicwfabdy 2 t®@PTMEAENg am no acid sequence variants) or
preparation by ol iggenucl eotide-nedj ated_2Q (or site directed) nutagenesis,
PCR nut agenesi s, a E’S@%@P‘gﬁ&?ﬂ’tsh’@éﬁé@@dbﬁga@@QP@H%‘@&?%{B@P@@‘] ar i ant
or a non-vari i bt qui | . nodi fy

t he ant agoni Sﬁ@‘i?ﬁ%cﬁﬁg%ﬁgﬁ%%c&?ﬁ ’téﬁ r%glgé%?&?lg%ée%?%efg?%drﬁ?:gir]i]g%%tgln, e.g. so

as t o enhance aaiiftady are, o pramtde in the dngerfranabeut 26yginwndo ebowyt I QOB@EHM2and/ or

compl ement e Re i Mnahdl O fistob o IhuRlay R AR AR pRLegeI ) S 25 maY be
achi eved by introdlci ng orie or re amno acld substl fons in an Fc
regi on of anradineadsd NRATINAN®. Fotlckanplatone alay adhintsietitd thepatidny onecy st ei ne

residue(s) may be |[ntroduced.in the Fe_regi by all ow ng interchain

%on, t her,

di sul fi de bond" Ffif W@Wt@pﬂ}ysleqsg@ug;{?m ﬁ@q&ﬁﬂfl ¥ €3a‘ﬁ]'l“':‘|”% y thus.
gener at ed may dhame i HPFRYE FotnAb&It DBinbAR!th Abut SRR b ! #hr SRMLA frdGh SRS ed
conpl enent -nedi ated cell "killing and™ 30 anti body-dependent cel |l ul ar
cytotoxicity (CADED?2togbent@iProgmdt al ., J. Exp Med. -49 29 Cctober 2004 WO
01/ 74388 RCTIUSO /10382 176:1191- 1195 (1992) and. Sho . nmunol .
145 2015- 3022 ( 190BR TNl PR R orkop s PRRBRF of Boaeet ™ Livor
activity may dblkavelldyphepanad subssqueat dved(ey Fhérbinniat imphe doseoDhs adtibbler s as
described in M| ff et al, Cancer Research_ 53:2560- 2565 (1993).

Al ternati vel y 2 By suhsequsatdes %@%ﬁ@ﬁf@@?é%#?@ﬁnﬂyy eigfials [ egions

and may there%é@g%&ﬂﬂﬁﬁl&,%mmgﬁﬁybémwmﬁ i MPGh ot 2DABMI0I hi s. See
Stevenson et al. Anti-Cancer Drug Design 3:219-230 (1989). 0 increase the

serum hal f | i fbowf25¢thg'min(e.gglorm ehout Hres/majo prmab? (fopeine) and theagubsegeent ecept or
bi ndi ng epito i f: n | st ' i f ragnent as
descri gedqlkn @%ﬁ%@&?ﬂghéﬁ%%%%{r S@%&%ﬁg %Rs%pll@g% er'gi n, ?he t)erm

"sal vage 10 recept @& nbicddbivg, lpevapthese sugdested athourAsofntaponist apd subjeet tbe

region of an | I . .
egton of - a ‘agg?eaggea? giu tlhgrapeutic 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
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(e.g., 110G, Ig&x, 1gG, or IgHA) that is responsible f | NGr easi t he
in vivo serum half-life of the 1gG nmolecule. |V. Phar magééclt‘ﬁjﬁ%dng

Formul ati ons Therapeutic formul ati ons of the antagoni sts used in accordance
with the Hhpopiressnt invention are prepared for storage bygrmsnMingg:zan

ant agoni st or antagonists having the desired degree of purity with

opti onal pharnmaceutically acceptable carriers, excipients or stabilizers
(Remi ngton's Pharmaceutical Sciences 16th edition, Gsol, A Ed. (1980)),

in the form ofinjbateRs) inds?ecfaBly Ttk U8 or ﬁbcﬁﬂ%@é@;eﬁﬁﬂﬂdtdeﬁaﬁmgﬂﬁﬁﬂ@t abl e
carriers, ex0|p|ents or stabilizers are nontoxic to recipients at the

dosages and 20ngydatherthe admisivgationds bYEQr cluprici ncl ude buffers such as
phosphate, citrateg, ?Eﬂggmmrgﬁlg% oa!gdsdaw gﬂ?&&gﬁg]%& i ncl udi ng

ascorbic acid and ne nine, preserv tlves

oct adecyl di rrek:hgdadjmra;;euhc agmtsrnmmmhippmml@m@t&m&ﬁﬂ%hmsmfhﬂimrl de;

benzal koni mch orlsg thoE c;hJ ré de; ‘éﬁﬂenol #ra% or. benzyl

al cohol ; kyl‘an SRS ?)réfﬁ ? OB SRR

resorci nol cxsﬂaedﬂ@foaﬁ@lahoﬁar 3 siRER B&Mlaceutitdl feRrRIE66) ahd cdR¥éutnd ecul ar

wei ght (|l ess than about_ 10 resi dues) pol ypeptides; ,proteins, such as serum

al buni n, gel atfwinisyatipnin piben i Whesen preisFabbhheteds %W?H@?OQ‘@%]@ oth{or .
pol yvi nyI pyrr %1%5’:‘39951 &wsmﬂ%é&é%%”%&ﬁgﬂ%ﬁap&ﬁ%% ut am ne, asparagi ne,

hi stidine, arginine o l'ysi ne; nosacc accharides, and ot her
car bohydr at es i ncl Adldngrogiadmms!xamanf\mem@tagdmxtsm ﬂhspabhteﬂhapliesﬂgt agents 30

such as EDRJA; s S Ssu Cl. . ma rehal.pose o orbitol; salt
forming - gg o8P %ﬁ’é%?on%ﬂ?i%%%ﬁ]ﬁl%% ﬁ}’y§ﬂ§é%r%?(¥u$.‘{°§r-| ons such
as sodi um metahikaEbesBfucleR @id chBodiOthe imiagoalipiseN&fjpassadty te non ionic
surfactants such as TV\EENTIVl PLURONLCSTM or pol yet hyl ene gl ycol  (PEG).

Exenpl ary ant iSXPIEssipn aamimraripspihoreniicalin sifeciive gaQuy phaspotagoqigosrese418, 5
expressly incqrporg nﬂd?\*i‘)gﬁﬁﬁs‘blgﬁlx ﬁs‘ﬁfe@ﬂ/ﬁf&ﬁﬁ4 UPB%O:EE&HM%%@M%&&C“ bes a

l'iquid mul ti dose fo atiron conprising 4 mL rituxi mab nmM acet at e,
150 v trehaherwtoec@%tbmwluwmhgmes 0 02% poI ysorbate 20 at pH 5.0

t hat has m ni mu shelf. life o not her
anti - al f or mul g#%‘ﬁ aﬁeftwoﬁ?aé?rég?rog\@S%ﬁr‘%es e% %fld%oﬁ} g?(‘lll mab in 9.0
mg/ mL s Odl um cbhi@inkd i a veciD) if/thd patiotis Wélls; 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 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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10 citrate di hydrate, 0.7ng/nL pol ysorbate 80, and Steril ter
injection, pH 6.5. Lyophilized fornulations adapted for zglﬁtﬁ% e&ﬁé(g{]s

adm ni stration are described in W97/04801. Such lyophilized formul ations
maybe recomnsot/usesd with a suitable diluent to a high pPOT@SI/10382
concentration and the reconstituted formul ati on may be adm ni stered
subcut aneously to the mammal to be treated herein. 15 The fornul ation
herein may al so contain nore than one active conpound zi.; necessary for
the parti cul aradédycisscridtedvifng) @ lipidembarbystihe (Befablipidd BOEsd Welibted
conplementary activities that do not adversely affect each other. For
exanpl e, it ndipospreofdhesens pedFMAPORE andPEhnd, far expmpley o gomgyent |

chenot her apeutg 2 | BeepeVITeIy s one

whi ch acts On%%t%ﬁ?ﬁ.f@?s%ﬁ%‘%@é&?@@oﬁe&époﬂ n o?psgﬁﬁggdﬂé%{l? ogg/haétﬁrt binds T
cells, e.g. orike tagetdelibisnelsasiap antibody Fivelfiefiérsodell wer favamembrage protaime br the her

agent s depends: on the .anpupt of antagonj st prese in.,.the formul ation, the
type of di §ea§aerg%rcediash§ra‘%% Or e ? racfn%g%tafgdéﬁ%f %tf’-%eff’ g%?s(??ags GFscussed

above. These afmploygdpestaint whidh bild tda Ediissusfaremeaisagasotaindssstinied with
adm ni stration routes as_used herei nbefore or .about from1l tg 99% of the
her et of or e emSPERF¥SAGER GE ysedier tyigeing Al tq g HBtH WHES Sfag2PaigEotpas

entrapped in o@‘ﬁ%bﬁ&ﬁ@ﬁﬂe_@?ﬁr&ﬁ@?@ﬁ@&ﬁcﬁ&%eﬂ %}&%ﬁﬁoﬁé&foﬁﬁé’t@ﬁ& W¥aifchon

techni ques or by Tnterfacial polynerization,”~for exanple,

hydr oxynet hy| catl¢reé prerealizationdh gyoling.rnd proicimstbatdarsetmfracellular localization

pol y( met hyl.met hacwvl at e. LGE GG l-es espective I,N, gal | oi dal . drug

ol Vvory. 99t alg il b TR RS B reb R ot el Rhg i

m cr oenul si onsiescfided)-fedkhinplests; W d: 4 T0RiaD SBbe. 062 382514321 9835;r@dmul si ons .

Such techniques are disclosed, in Sm’ ngéon' s. Pharmaceutjcal -51_29 Cctober
Qadgfr‘leﬂ §7

2004 WO 41/ 743%80ete | dshros Neshd BN EH AT Fadeyiew af they

(1980) . Sust aigjgehlyan8#a gel BRRIE hhPHRe FRYDS pRiGRRSIAndMh2Pse exanpl es of
sust ai ned rel ease preparations include sem perneable matrices of solid

hydr ophobi ¢ pofeneas?Ss: &8l 3K 1H9A) Sedwdscaly] 633 and,dh¢ reiferenees ¢itedshezaie i n t he

form of st‘i%ped arti\ﬁlfrsﬁcles%fﬁ/[ 'uff. Irgs, or mcrocapsules . Exanpl es of
sust ai ned-Tel ease matr ces Jndlgde pol yesters, hydrogels (for exanple,

(pol y(2hydr oxyet hyl mdﬂacembaﬁmi)nt,offm inv?ﬁﬁgtﬁ}tﬁﬂﬁbl&bﬁﬁhﬂiﬁdmeg@ﬂta&hﬁgt i des
US Pat. No. 3,773,9 , .caopolyners._ of, L-glutam c .aci.d and v.
et hyl - L- gl ut arfadtgelss éié’éﬂ%fd%ﬁ?‘é“b?% @F@@%ioﬁworgﬁréflﬁﬁcﬁ,edcf@@‘ able lactic

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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acid-glycolic acid copol yners such as the LUPRON DEPOTT?IF%&; néh%ctzﬁg{e 10
m cr ospheres conposed of lactic acid glycolic acid copol Ay prolide
acetate), and poly-D-()-3 hydroxybutyric acid. The fornul ations to be
used for i nwoiowesdsglm ni stration nmust be sterile. This is Poramsoi/iogs2
acconplished by filtration through sterile filtration nenbranes. 15 V.
Treatnent with the Antagoni st A conposition conprising an antagoni st which
binds to a B cell surface antigen and a conposition which contains a

cyt oki ne ant agalieSRinger'sGolution aii dekBoke solutihe My ffihdd inshydelather matehiglssanme
conposition wi |l be fornul ated, dosed, and . admnjstered in g. fashion
consi st ent wi t95si8ldraR ¢ peamengial and, yser stasangiat Mg lflgtoﬁ?@r'a?fﬁm U ol dne
will conprise @ -antcired lvhd Qrptd body and the B cell antagonist will

conprise a B cell depleting antibody, preferably an anti- CD20 anti body
such as Rituxan(r) Futigdetersofithy ingention desriBusteied by thehbBovippnaxiimitisg| ude t he

particul ar di r @l $0Hk i g {=he. ti.Cl manmmal bei ng
treat ed, thscej (S:‘%&%?%?g'l T@%‘ﬁgﬁl |63n°fo c{i%é)hglﬁﬁ%ig%eghﬁgfﬂogg‘?%%%ﬁ{' he cause of

t he di sease oringbnsastettby refdemcai t e 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 _@Iﬂﬁ_ﬁfél;%ed by such considerations. As a
general proposition, the therapeuticalTy effective anmount of the antagoni st
adm ni stered parenterally per dose will be in the range of about 0.1 to 20
ng/ kg of pakd ody wei ght per day, with the typical initial range of
ant agoni sﬁ%uszéﬁé%t% in -52 29 Cctober 2004 WD 01/74388 PCT/ US01114382
the range of dheatmedt bONOH Hudikia’s Iheplnef erred ant agoni st is an anti body,

.g. i h . whj ch j '
oy Pot oxi o agent St PUBR S oRRdukls RD UGS RO Fare, f or
exanpl-e, in thasrBoetbb® Mt akeskse 3PHATHRE IV FeddPith fdur (RO ABreaficr, the One

enbodi ment, the dosage of the antibody differs Tromthat presently
recommended f dratigt adantistered REBUX AR@pitravenonsdy saegrdadiip fiedolowingdesage pat i ent
one or noje ds%ﬁe eg_f substantially less than 375ng/ n2 of the anti body,
e.g. where'the 0S€ is in the range from about 20ng/nez to about 250ny/ n
, for exanple from(Aapoutimg/m’IV day1

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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50ng/ n2 to about 200nmg/nR. 10 Moreover, one may adm ni Stgr, e nor e
initial dose(s) of the antibody followed by one or nnrebgﬁﬁggﬁﬁgky
dose(s), wherein the ng/n2 out 20ng/n2 to about 250ny/nR2 (e.g. from about
50ng/ n2 t owaloowsss 200ng/ nz) and the subsequent 15 dose PEY/USE1/10882t he range
from about 250nmg/n2 to about 1000nmy/ m . As noted above, however, these
suggested anobunts of antagonist are subject to a great deal of therapeutic
di scretion. The key factor in selecting an appropriate dose and scheduling
is the result obtaiAfRfiredBent ik Pttt eRyRd tdduterfiliWHether fikh @lehthty hi gher
doses may be needed initially for the treatnent 20 of ongoing and acute

di seases. To e ted i 2t Hir TEoF TeSRRISS § & PA%E OR Sy S f1dOR MPPe di sease
or disorder, tﬁﬁg&’&%ﬂ%ﬂrd&%ﬁﬂﬂs%é@ﬂaﬁﬁg&ﬁeé&éﬁ%@n&s&F he first sign,

di agnosi s, appearance, or occurrence of the disease or disorder as possible
or during remssions of the'disease or disorder. The antagonist is
adm ni stered by any suitable neans, including parenteral, 25 subcutaneous,
intraperitoneal, intrapul nonary, and intranasal, and, if desired for |ocal

i Mmunosuppressive treatnment, intralesiona | admnistration. Parenteral
infusions include intramuscular, intravenous, intraarterial |,
intraperitoneal, or subcutaneous admnistration. In addition, the

ant agoni st may suitably be adm nistered by pul se infusion, 30 e.g., wth
decl i ning doses of the antagonist. Preferably the dosing is given by -53 29
Oct ober 2004 WO 01/ 74388 PCTIUSO 1/10382 injections, nost preferably

i ntravenous or subcutaneous injections, depending in part on whether the
adm nistration is brief or chronic. One nmay adm nister other conpounds,
such as cytotoxic agents, chenotherapeutic agents, |Inmmunosuppressive
agents and/or cytoldnes wth the 5 antagoni sts herein. The conbi ned

adm ni stration includes ulation, and consecutive admnistration in either
order, wherein preferably there is a tinme period while both (or all)
active agents sinultaneously exert their biological activities. Aside from
adm nistration of protein antagonists to the patient the present 10
application contenplates adm ni strati on of antagoni sts by gene therapy,
Such
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adm ni stration of nucleic acid encoding the antagonist is_enconpassed by
the expression "adm nistering a therapeutically ef f ect | ¢& QaRNeALOM an

ant agoni st". See, for exanple, W96/07321 published March 14, 1996
concerning the use of gene therapy to generate intracellular antibodies.
15 There are two mmj or 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 pq%' oS cells are renoved, the nucleic acid is introduced
into these isol at s and the nodified cells are 20 adm nistered to the
patient either directly or, for exanple, encapsulated w thin porous
menbr.anes which are inplanted into the patient (see, e.g. U S. Patent Nos.
4,892,538 and 5,283,187). There are a variety of techniques avail able for
i'ntroducing nucleic acids into viable cells. The techni ques vary dependi ng
upon whether the nucleic acid is transferred into cultured cells in vitro,
or. in vivo in the cells of the intended host. 25 Techni ques suitable for

t he transferl.of nUsd ef an anfi-dytokine antbady| drafragment ¢hergof\or toytokinenaitagdaist he use
of li-posones, electroporation, mcroinjection, cell fusion, DEAE-dextran,
t he cal fr UnanifasRbaifes poRbingd (pedpatiion oh sthul@ibdus Adadniseaioyn eiSeduentiEt or

for ex vivo delivery of the gene is a retrovirus. The currently preferred

I N ViV O, diilshGo Cind ahy ¥Rk Lo LEPARNAYES avaaingg Rlecrdhidg %E‘S&%?édn’ggg \%& h

viral vectors (such as adenovirus, Herpes sinplex I virus,

0

Cct oher ' : gdena- ' i l'ipid
pased. sySb ates T Aebiefop? slbiof e s SOREfoPARTAC RRRIGHGLAMK iR BRE | 0
DOTVA, qng and DC-Chol, for exanple). In sone situations it is desirable
to proviBOiEaRcEs 88%taci d source with an agent that targets the target
cell.s, such as an anti body specific for a cell surface nmenbrane protein or
the 5 target_cell, a ligand for a receptor on the target cell, etc. \Were
|i posones are enffopererding 4o &av@ hnyberein; the Regnatolegir | celly crompEssdhtelhne
protein associated with endocytosis nay be used for targeting and/or to

f aci | i t ymphomeak dsukemip cellapsi d proteins or fragnments thereof tropic for a
parti.cul ar cell type, antibodies for proteins which undergo
internalization in cycling, and proteins that target intracellular

| ocal i zati on3. 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.

- 58 -



10 and enhance intracellular half-life. The techni que of re e&;or-nediated
endocytosis is described, for exanple, by Wi et a L, J. 28 Qtoberr @4

262: 4429- 4432 (1987); and Wagner et at, Proc. Nad. Acad Sci. USA
87:3410- 3414 (1990). For review of the currently known gene marking and
gene therapy protocols see Anderson et al., Science 256:808-813 (1992).
See al so WD 93/ 25673 and the references cited therein. 15 VI. Articles of
Manuf acture I n anot her enbodi ment of the invention, an article of

manuf acture containing materials useful for the treatnent of the diseases
or di sorder $. desd/semseordisgie dlaim phvheraieghe ateashpng ehemasherapgulic Agentria
conprises a container and a | abel or package insert on or associated with
t he contkctedfronSifid grlolie comsistiap € CHOPAIAK] Mitdzantrenca fjytazabied) IhePt AZBA,vi al s,
syringes, etc. The containers maybe formed froma variety of materials

such agdshuBisn, Goehlef Thedothhagy Gegind, el Laoti@mottierapyntaimes, ABIDPQEGH, 0N
which is effective for treating the disease or disorder of choice and may

have a SRl IFg 2§ C€SHA RAH of fvﬁfho{ﬁf%ﬂﬁeﬁuéng% CoRFakfRhe Y VR AN & P,

i ntravenous’sol ution bag or a vial having stopper piefceabl'e by a

hypoderm.G i nj egty e I Lye. age i h :
conposi@"}vgﬁekws %ﬁmﬁg‘ggﬁ QH’#n g %‘ﬁb%lg%bgggh%é%éegﬁcﬂgur é)'(}:( e&el?far rélrﬁ.lfene’

Pr eferablt{ . CD20, .and an anti-cytokine antibody, e.g. an anti-I1L10

‘ant i bodyethatrexafe, grd cBplathckage i nsert  indicates that the conposition is
used for treating a patient having or predisposed to an autoi nmune

di sease, such as those |isted herein. The article of manufacture may
further conphise Bsesasording thekimeh Wesrpini o pgtiyinkinenarithedy ﬁ?%meﬂf
acceptabl e 30 diluent buffer, such as bacteriostatic water for injection
( BWFI ) ,thereof phaytekine fahtagenist B5ar2antici2o beibodpoan woi-Bhg andeslyPen/an8cdl190382
saline, Ringer's solution and dextrose solution. It may further include

ot her r@ﬁi%élﬁ'aﬁandqW@Q{tﬁ:oﬁY,mﬂaﬁﬁgﬁmﬁ@fﬂLZ,dnﬁl Iu$@rorSNFglpoi nt, i ncl udi ng
ot her buffers, diluents, filters, needles, and syringes. Further details
of the invention are illustrated by the following non-limting 5 Exanples.

I o o e R BT, IR B g

i ncor porate reference.
thereof or cytokine antagonist is an anti-IL10 antibody or an IL10 antagonist.

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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Treat ment of Non-Hodgkin's Lynphoma A patient with non- in's homa
is intravenously adm nistered an anti-1L10 antibody amg%&&@%bw

50mg/ n2 1V weekly for four weeks. Thereafter, the patient is adm nistered
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
same patient is admnistered CHOP chenotherapy according to the -reginen
described in US Patent 5,736,137. 25 After treatnment, the patient is

moni t ored t ol3eval Usetascerdingdpieaim %vamélwﬁantls%@mc aptibody ingfable Bd si ze
of tunors. Exanple 2 Treatnent of Solid Tunor in Advanced Stage 30 A

pat i entadasiistraticancoacwaantly dvithodrdrane bbdut oanheur to zErtndayy pricedo bgmiigmtion

i nvol venent is treated concurrently with an anti-H 10 anti body and

Rl TUXAN(fTthe eflemdii@aeati®agidgages as in Exanple 1. -56 29 Cctober 2004 WO
01/ 74388 PCT(USOL /10382 After treatnment the patient is evaluated to
determ ne whether such treatment has resulted in an anti-tunor response,

e.g., based QN t RS 2 &BIdifiK &0 Slaith OMBKhdréiiDthe aAfildyffkine ¥RIRY &nfr mé&ither

means of eval uating di sease pr ognosi s. 29 Cctober 2004 CLAI e of an
anti - cy, t.of [ r
manuf ac gllré!ép(gﬁ‘ &bgen%}{a pr epar a%| Jﬁ@%g%%%thangh@ gﬁﬁ%t@%‘?ﬂ% or
sequent | adm ni.s ion, ord at i en for avoiding,
decrea qﬁ"d'“’é‘i‘a ’898?859‘%%9{9%’ mrtgg%/mr??éﬁeﬁmﬁgﬁﬁﬂﬁ‘tb mal i gnant gel I's or

solid non-hematol ogic tunor cells to at | east one

15. A Kkit comprising the anti-cytokine antibody or cytokine antagonist of claim 1.

16. A kit comprising a component for testing cytokine profile according to claim

14.

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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chenot herapeutic agent. 2. Use according to claim1, wherein the

hemat ol ogi c cells conprise B cell . |ynphoma or | eukenmni azgé?“lt‘g?er%oo‘bse
‘according to claim?2, wherein the B cell |ynphoma is selected fromthe
group consisting of |ow grade/ follicular non-Hodgkin's |ynphoma (NHL),

smal | lynmphocytic (SL) NHL, internedi ate grade/ follicular NHL,

internmedi ate grade diffuse NHL, high grade i munobl astic NHL, high grade

| ynphobl astic NHL, high grade small non-cl eaved cell NHL, bul ky di sease
NHL and WAl denstr.ons crogl obulinema. 4. Use according tqg.claim 3,

wherei n the 8- ce|¢?se| ﬂ;ﬁhn%h%cxt%k%mg‘?%ar fragmeng thessof g rrytpldpk Aragonistnphona
(NHL). 5. Use according to clahn 2, wherein the |eukema is selected from
t he gr dap preparatips of agnediesment fiorciréajing Ropatigat Wish o kamkatoliogic meligraney sihogenous
| eukem a, chronic |ynphocytic |eukem a, chronic nyel ogenous | eukem a,

| ynpholilaa s¢lapsed Fellowdng ehenlofimpdpcyti ¢ | eukem a, nonocytic | eukem a,

‘nmyel ogenous | eukem a, and pronyel ocytic | eukema. - 58 29 Cctober 2004 6.
Use according to claim1, wherein the at |east one chenot herapeutic agent

i s sel ected3fr oridehsf 4r aitipcyackine shiitiglyWr fedgaiint tidreofN:rt G26ihé @iBgonist

Cyt arabi ne, DVP, ATRA, Idarubicin, hoelzer chenotherapy reginme, La La

S oo Bt Prifarfigh BFa nftfileineteiolcario d Biticht iyl § linitplogicoaliidibtivgg

daunor ulbiecd'_ ntor%gox&r ubi %i n., tanoxifen, torem fene, nethotrexate, and

ci spl at i e 5818}?5‘?;{'9 to claim1, wherein the anti-cytokine antibody
or fragnent thereof or cytokine antagonist is an anti-IL2 antibody, an
anti-1L6 antjbod an anti-IL10 ntijody, an anti-TNFa ant.i body, or ‘an

At agoni st O 1L 5o iegording 1 Slagn Zhgrd wherelLE demrinlvae CRVERAIGEY SEher i n
t he anti -C}/toki ne anti body or fragment thereof or cytokine antagonist is an
ant i - | 1B eell ymnbemapeldy ordpkema egllsagoni st. 9. Use according to claim 8,
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 anti body is
sui t abl e f or25dniWdesof ani anti-cytokine estdmlyobr dra@ment o1 Gkingy kytagtrasty fagei ght .
11. Use according to claim 10, wherein the anti 11,10 antibody is suitable
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

- 61 -



adm nistration at a dosage of 0.1 to 50 ng/kg of body ight. 12, Use
according to claim1l, wherein the anti-cytokine anti bod\;/\%Pg)CéQhefa@ﬁ"e for
-admi nistration concurrently with and/or prior to adm nistration 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 to thirty days prior to

adm nistration of the chenotherapeutic agent. 14. Use according to claim
1, wherein the anti- _cytokine.antibody or fr.agnent. thereof or t oki ne’
ant agomreRarationdgr simplianeus admigisfation fr;ssguenga %@z’ﬂﬁﬁﬁﬂ%“fd&t%rﬂf o9 Bwi ng
determ nation of cytokine profile in the serumof the |Iynphoma patient. 15.
A kit dofentifen tregting B cgHilymphareai ne antibody or cytoki ne antagonist 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 @fd a Uscanpudiagito claim29s whergircsuch i nell depdétingeardibody dindg atlh cl ai m
16. 18. Use of an anti-cytokine antibody or cytokine antagonist for

pr epar atll antigeén selected diona thergrofippéomistingl bNGD 18CD26SCDER, D23, TICNB7A he

resi stance of hematologic malignant <cells to a therapeutic agent. 19. Use
of an amhs3, OHAKICIFIRAMDAEN TR, CHYIK! CB79)ENY)ICHS Il eDEY, epmsatDwBf a
medi cament for avoi di ng, decreasing or overcom ng the resistance of

hemat ol G4 hghant cells to apoptosis induced by a therapeutic agent.
20. - w%ﬁ%@bng@to claim 18, wherein the hematol ogic malignant cells are
B cell |ynphoma cell's or |leukema cells. 21. Use according to claim 19,

Meukemta ol Uraciesuis SRR S0 hierdn e B fenerng TSGR, BB E0% i boay

or fragment thereof or cytokine antagonist for preparation of a nedi canent

for treati n%@ﬁo Fﬁ%"ﬁtggéprg\fntg rt]o c airt][? ,twotlle(x? il(t‘her@lciclpR&)ngng%naboyyaﬁnaseéﬁaied

follow ng c

33. 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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23. Use of an anti-cytokine antibody or fragment thereof qQr cytokjne
antagoni st for preparation of a nedicanent for treatingzgcﬁélﬁﬁﬂb&having a
hemat ol ogi ¢ mal i gnancy who is refractory to chenot herapy. 24. Use
according to claim22 or 23, wherein the hematol ogic malignant cells are B
cell lymphoma cells or |eukem a cells. 25. Use of an anti-cytokine

anti body or fragnment or cytokine antagonist for preparation of a

medi canent for treating a patient with a hematol ogi ¢ mali gnancy who has

rel apsed.fol]ow ng therapy with a_therapeutic antihbqdy or fragnent. 26. Use
according t el ai eascoRig: 1 Flai 29 Wap Hethei @“a%?l%%m@damr groenboo,
anti-CD 19, anti-CD22, anti-CD37, anti-CD40;, or anti-CD28 anti body. 27. Use
of an dherpofcgt opkiae antagpislyisgm #ntelPeantitgdy cyn enti-lled antibagtynias tanfidk.10
preparation of a nmedicanment for treating a patient with a hematol ogic

-mal i gnaimsiody) an asti-TNFor @tibedy, of an hiegdiyt oLl 1B6,INE0,apaMNH«L anti body. 28.
Use according to claim25, wherein the hematol ogi ¢ nalignancy is B cel

| ynphoma or | eukem a. 29. Use of a therapeutically effective amount of a B
cel | depletizRg anidebpdyafiidicrbla@isy; Rkl iR &&t%Q&QMe Qﬁtiﬁdd%c%feﬁ‘&gn%nt

cyt oki ne antagoni st for nmanufacture of a conbined - 61 29 t ober 2004

oy s or iR RRRHE AU AL &R oPin HORMRRELAS 5 % Gor di

to claim29, wherein such B cell depleting anti body binds a B cell antigen

selected fr gmt group,.consi st.i ng,of .CD19, 0 22...CD23 27, CD37,
cons. oo, B DelhdoRisRds' 20, iR rdh, cologhioss S5t Bnpa.
CD85 and_ CD86. 31.. Use according to claim30, wherein the B cell depleting
ant i bodimerifd funapiged ordmmanaptie} tidgdy-o cl ai m 30, wherein the B cell
depl eting anti body binds CD22. 33. Use according to claim?29, wherein the
conbi ned preparation further conprises at |east one chenotherapeutic
agent. 34. addsrageordingdo elaith AP 38herpinghe Breellideplgting arithodp irca chimeric
chenot herapeutic agent is selected fromthe group consisting of CHOP, |CE,
M t oz ardntiafi®20 &ytibadabi ne, DVP, ATRA, Idarubicin, hoel zer chenot herapy
regi me, La La chenotherapy regi ne, ABVD, CEOP,

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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2-CdA, FLAG & IDA (with or without subsequent G CSF trea t),, . M&P
C Weekly, ABCM MOPP, DHAP, daunorubicin, doxorubicin, %gﬁﬁgﬁwé¥@£%, and
cisplatin. 35. Use according to claim29, wherein the anti-cytokine

anti body or cytokine antagonist is suitable for adm nistration prior to
adm nistration of the anti-CD20 anti body and the at |east one

chenot herapeutic agent. 36. Use according to claim?29, wherein the

anti -cyt oki ne anti body or cytokine antagonist is suitable for

adm nistration prior to admnistration of the B cell depleting tibody. -
62 29 Cct obe4»5-zod&seswca@éga@céﬁdiwr&r% @Paangb,lymB?% niSt H%‘“Iélﬁag-lﬁﬁtoki ne
anti body or fragnent thereof or cytokine antagonist is an anti-1L2

ant i bodymphema )-IL6 antibody, an anti-1L10 antibody, an anti-TNFa
“anti body, or an antagonist of 1L2, 1L6, I1L10, or TNFa. 38. Use according
to claim37, wherein the anti-cytokine antibody or fragment thereof or

cyt oki ne antéigonildde accomhn@rioicldim #0, aheidoodhe & calh lyinphdmans dgergrade, 39.
Use according to claim?29, wherein the B cell depleting antibody is a

chi ner ifellichlarBon-HRdokin's o (NHIOD20 anti body. 40. Use according to
claim39, wherein the B cell depleting antibody is a chineric anti-CD2 0
anti body. 41. Use according to. claim40, where the chineric anti -CD20
anti body is 43 TUXAN(socordi %wzslaﬂﬁbz)g-, witreit iR A0Eeyking shfbsdy2bitgtdkinyher ei n
the RITUXAN(r) (rituximab) is suitable for adm nistration at a dosage of
0.4 Lo 20 HKE RAdkc Bl AthinidRriohS ASRBRORR Baficls HbRbMnd HerdtSLALA Jhe at

| east one “chenot herapeutic agent I's pa nmotherapeutt c

regi men.  44. Use accordin | aiym 29, wherein the B cell |ynphoma is

sel ect é'é’t‘#V’berﬂrPﬁlé’m eoﬁ?ﬁ"'gBﬁ&e(siWHlbo%pé}“&W'gr ade/ follicular non-Hodgkin's
| ynphoma (NHL), small |ynphocytic (SL) NHL, internediate grade/
follicular NHL, internediate grade i ffuse _NHL, high grade.i mupohl astic
NHL, high gride 14 Kprrompastmedhagcellegletipg %@OSMPE tie ARt EF“Q’@BY NHL,
bul ky di sease NHL and Wal denstrom Macrogl obulinema. - 63 -. 29 Cctober
2004  or 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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45. Use according to 44, wherein the B cell |ynphoma is < Hodgkjn: s
| ymphoma (NHL). 46. Use according to claim45, wherein tﬁg%v%@??b%mphona

is lowgrade, follicular non-Hodgkin's |ynphoma (NHL). 47. Use according to
claim 29, wherein the anti-cytokine antibody or cytokine antagonist is
suitable for admnistration to a | ynphoma patient foll ow ng determ nation
of cytokine profile in the serumof the | ynphoma patient. 48. A kit
conprising the B cell depleting antibody and the anti-cytokine anti body or
cyt oki ne antagoni st aof ¢lajm29. 49, A kit, conprisi the chineric, . '
anti-CD20 axti bddy kgt ogF'éF%SAELWQﬁ’E?“éFFe %‘quﬂ‘@?%ﬁtﬁ’g d%&af BHOkIDE oki ne
antagoni st, and further conprising a conponent for testing cytokine

prof i | selsetied frany thm mioyp Ppnsistirignelsan intréamon, Soterleldn,Jpmep ne¢rpeis facker, ahdunt  of
an anti-cytoki ne anti body or cytokine antagonist and a B cell depleting
ant i boaylangisamubiting<adiar. an anti gen expressed by B cells for the

manuf acture of a conbi ned preparation for treating a tunor having B cell
involvenent. 51..: A kit conprising the B cell depleting antibody and the
ant i - cyt oki rs. antijdeosb¢ordiig €y thaich 58, atea@o thes hntbtytokiae rntibodybgpecifrelly
according to claimb50, wherein the anti-cytokine antibody binds to a

cyt oki ngnfatgeet ed fromthe group consisting of an i nterferon, interleukin,
tunmor- necrosis factor, and colony stinulating factor. - 64 29 Cctober
2004 53. The kit of claim51, wherein the anti-cytokine antibody binds to a

i . the ant - cyt oki ne ¢ Lo
Cumor necr oo 1 atort Ot sHimISh RhGER S Byl ahdbodl B feall bR g o

claim ﬁﬁ wherein the anti-cytokine antibody specifically binds 1L10. 55.
The kit JJ? claim51, wherein the anti-cytokine antibody specifically binds
| L10. 56. Use according to claimb50, wherein the B cell depleting anti body

specifically. binds to a.B cell, antigen. sel ect fromthe,group consi sting
of CDLO, COSS: i aceending tolim Spphpreinthsd c%g«;\gglet@gmubgéy ool
CDr79a, CDr79b, CD80, CD81, CD82, o

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, 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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CD83, CDwB84, CD85 and CD86. 57. The kit of claimb51, V\,heégigu tbhe &q el |
depleting antibody is anti-CD20 anti body and the anti-cy e 65% ody is
an anti-IL 10 anti body. 58. Use according to claimb56, wherein the B cell
depleting antibody is an anti CD20 anti body. 59. Use according to claimb58,
wherein the anti-CD20 anti body is a human, humani zed or chineric anti-CD20
anti body. 60. Use according to claim59, wherein the anti-CD20 anti body
possesses ADCC and/or CDC activity. 61. Use according to claimb59, wherein
the anti-CD20 i nduces apoptosis, of B cells. 65, 29 COctober 2004 62 _Use
accor di ng t d%!l ai Hsesascorging o ¢lainh a%qphereinrthe aﬁ%ﬁﬂ?&d@“‘&’ﬁhﬁrﬁ%&iﬁ#}@.
(rituximab), a chineric anti-CD20 anti body produced by ATCC 69119. 63. Use
accor di(mgutimab), aichingdic anie(Id2(hantibedy preduced dypdTCe$981 %0l i d non- 1 ynphoi d
tunor associated with a cancer selected fromthe group consisting of |iver
cancer, head and neck cancer, breast cancer, prostate cancer, testicular
cancer, ovaréian cdscecordingtg clamdy whereindhé agealcomarisssra, solid aohdwahpleadicer |
ki dney cancer, bl adder cancer, and col orectal cancer. 64. Use according to

cl ai m S5@moragotiated! With B camdet séloved foneme grupaasictint 6fliver ichnceffheh®@vng@r ade/
follicular non-Hodgkin's |ynmphoma (NHL), small |ynphocytic (SL) NHL,

I nter n%cﬁt&ﬁrggﬁ%ft%hﬁrf ﬁ%ogﬁt%%geeﬂ, fﬂ%/sﬁ&ﬂ%%ﬁltc@ra Qvase by Silﬁlg’\u:'zuncexj:'i Igh

grade I mmuno np astic NHL, high grade snall

-cl d [ byl ky di ) | d
R/g(r:]r ggIe%\éﬁli‘qg%glrﬁaﬁ?é}lg?wfﬁga%c@&ﬁ a“?ﬁga‘%'\é?kéﬂ‘@?ﬁﬁ%&?eefgﬁ@;cg’mﬁg%‘ﬂé’ 2K - cyt oki ne

anti body or cytokine antagonist and the B cell depleting antibody are

suitable for_adm pnistratjon by .intravenous, intranyscul ar, intratunpral,

or i ntraperi$bnealsegfPiding o ‘i“B’ngd .ef%awk‘?f’%fmgrvgm?f“slf,asww "ﬁﬂﬁhe
anti-cytokine anti body or cytokine antagonist and the B cell depleting

ant i bodsf kove geadet follienlaropongtipgkin’s dymphamay (NHR,r smadh bwphocytsy (SnuBl. ar |
intratunoral, or intraperitoneal admnistration. 67. Use according to claim
- 50, wheineimefibe tgrade’ foliculpr @¥dbheemfermedibte pradge difftseagdNHLorhigh gede d
cancer), advanced cancer (after Stage |l cancer), or netastasized .cancer.

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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68. Use according to claim50, wherein the tunor is assogj i
col orectal cancer or lung cancer. - 66 29 Cctober 2004 GQb%iﬁg‘g’e\é\%Q%

effective amount of an anti-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 for treating colorectal cancer or |lung cancer having B cell

i nvol venent. 70. Use according to claim®69, wherein the B cell depleting

ant.i -CD20 antibody is. a hyman, humani zed, o hi neri.c antibody., 71.. Use
accordi ng t #%I ailseref, a"\/\ﬁé‘?“éﬁvﬁ a’é‘ﬁ‘@mBoﬁ%ﬂ Pntﬁbp]i%e?‘}qﬁﬂd%ﬁf‘ -a%ﬁﬁ% deplefingay i s
RITUXA. N(r) (rituximab) produced by ATCC 69119. 72. Use of an anti-ILIO
ant i bocantifGP2¢r enthody | or oharafacaue c aheht comhingd cyeparfion fee| simuliagaeusm. 73.
Use of an anti-11,10 anti body for preparation of a nedicanent for treating
non- Hodglsinissationnmhseaentiall adthinéstrafiom it iang drdeg tarat patiodty foanictating talaxsctabne B
cell depleting antibody for the manufacture of a conbi ned preparation for

si mul t aRekSr AiF dah&dr hatin® B @Il isRMkesdntal  admini stration, in any order, to
a patient for treating B cell |ynphoma. 75. Use according to claim 74,

wherein the B cell depleting antibody binds to a B cell antigen selected
from the gronp_caggy Rbbidtheh R %9, hEGn thDBZell ah%ai?cm%zﬁbod?%&
CD72, CD73, 74, CDa /8, "CD79a, Cbr9b, CD8O, : 2, CD83, CDhws4,

CD85, and CD36. 76. e RaRdgy, | L 10 antibody and a B cell depleting
ant i - CO2B™ 8™ u%%fuﬁe&%éﬁlﬁéieﬁﬁg ibady: cop2 ant i body for the nanufacture of a

combi ned preparation for - 67 29 COctober 2004 sinultaneous administration

o pesuentl ol 24 ok 8T G e GO YRR,

anti-CD20 antibody for the manufacture of a conbined preparation for
si mul t AREFIEAN@riinsmah) producse Y (e PO adnini stration, in any order, to
a patient for treating B cell |ynphona.

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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78. Use of an anti-1L10 anti body and a B cell depleting t i bqd t he
manuf acture of a conbi ned preparation for sinultaneous ag%dﬁ?‘&%a{@%n or

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

non- Hodgki n' s | ynphorma. 79. Use of an anti-1L10 anti body and a B cell
depleting anti-CD20 anti body for the manufacture of a conbi ned preparation
for sinmultaneous adm nistration o sequential admnistration, in any order,
to a patient for treating non-Hodgkin's |ynphoma. 80. Use of an anti-I1L10
antibody and a B cell depleting anti-CD22 antibody for , the manufacture of
a conbi faultancepn adminisitation o searentiah administrtions i A0y oHdYs tQ cypatnt or
admnistration, in any order, to a patient for treating non-Hodgkin's

| ynphonteeating B. celidpmplama.di ng to claim 77, wherein the B cell depleting
anti-CD20 antibody is RITUXAN(r) (rituximab). 82. Use according to claim
79, wherein the B cell depleting anti-CD20 anti body is Rl TUXAN(r)

(rituxi mab) 77.83.Uddsef af ambhIlcitdntibddyl ndha® balbyepletingd agi-CDA@ phébadygfonnt
-CD20 anti body, and at | east one chenot herapeutic agent for the manufacture

of a compiRaRrRUERIA! bofbhed pAPafatibR T6F sitifdnsdul HdhdiseAtPonacinEdausitant i ON

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

cell ly -84 car.di t | in the B cell depleting
anti - Mﬁ?@o&é@?r T%)?%ﬁ?rgslt ﬂfﬁ%ﬁ%l)lmg%&hﬁse according to claim
83, wherein the patient has rel apsed follow ng previous treatnent with a B
cell depleti ant.i body. 86. according te, clai wherei,n ¢ h atient
has rel apsed *fol | i Hg %8@?‘8@&@@@?@9&?‘9\& %}CE#TK[?Q%%W)M%&%W Ué(()lr %g) 87.
Use according to claimyb, wherein the B cell depleting antibod bigﬁs
CD20. Wenufadwre,pk gr grmbined ReepArpHors for,gigy taﬁeqqqeacgmg@ UoR AT $GAHE Nt | body
binds CD23. 89. Use according to clai.m 87, wherein the B cell depleting
ant i booadnhigistratidi, ireaniycorderntoi a i@bignt fonteating apn-Hyggkigsdympleamali ng to cl ai m 89,
wherein the chineric anti- CD20 antibody is RITUXAN(r) (rituximb). 91.

Use according to claim 74, wherein the conbined preparation further
conpri ses at79.eastlseooarc divilt Ieardipedy and adenell 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
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. 92. Use according to claim74, wherein the B cell lynp i.S ected
fromthe group consisting of |ow grade/follicular non- I—ggﬁi@b%iﬁ homa
(NHL), small Iynmphocytic (SL) NHL, internediate grade/follicular NHL,

i nternedi ate grade diffuse NHL, high grade immunoblastic NHL, high grade
| ynphobl astic NHL, high grade inmmunoblastic NHL, high grade |ynphoblastic
NHL, high grade small non-cleaved cell NHL, bul ky di sease NHL, and

Mal denstrom s Macrogl obulinema. - 69 29 Cctober 2004 93. Use according
-to claim74, wherein the anti-IL 10 antjbod}/i and the B,cell depleting

ant i bodymuiaseays adpinisitaien o reAvCIfial AHBIRISHRATIOR 1 BN OFRET. i@ BRHFEL 4P
intratunoral, or intraperitoneal admnistration. 94. Use according to

cl ai m SkatingB rcell iymphomahenot her apeuti ¢ agent is sel ected fromthe group
consisting of CHOP, ICE, Mtozantrone, Cytarabine, DVP, ATRA, |[darubicin,
hoel zer chenot herapy regi ne, La La chenotherapy regi me, ABVD, CEOP, 2- CdA,
FLAG & | DA (84i t h Use acddrdiogto clains 83 vehereiGieds celi deptletingtanfi-GIAZS) anviliody is

C- Wekly, ABCM - MOPP, DHAP, daunorubicin, doxorubicin, methotrexate, and
ci spl atﬂlm(glégwggrdi ng to claim74, wherein either or both of the
anti-1L10 antibody and the B cell depleting antibody are human, humani zed,
or ,chinmeric antibodies. 96. Use according to claim74, wherein the anti-IL
10 ‘anti body gand the B.corlide t8/eqhifl 839 vHkdiROMY Hfiient Had 3BhpseliOfollowin

adm nistration at a dosage of 0.001 to 1000 ng/kg body werght. 97. gUse of
an anti-| L1 i I ting anti-CD20 anti body, wherein

t he antqrqvéa%ﬁgké}g%?%%ﬁ%}&e g@in r?ﬂgg(%cﬁgen- bi ndi ng region of C2B8, for the
manuf acture of a conbi ned preparation for sinultaneous adm nistration or
sequenti al dmnistratipn, .in.an rder. .to,a patie for treating B cell
| ynphonma. 98 'Usgksﬁcﬁ‘ﬁpﬂf% tp ol isﬁl Q’%er%eqlgiﬁa%faﬂte% crg'fPéegegqtlfgﬁ% il
anti-CD20 anti body further caonprises human constant regions. 99. Use
accor dipigViews teqatingntavith RELFAN® (Baogmal) | depl eting anti- CD20 ant i body
‘conpri ses the heavy chain variable region of C2B8, and the |ight chain

vari abl e regj;on 99%11 : I L i he B
cell depl et ?gr?g aﬁ{lﬁc a_@@%gécr}m og??%t%?étaﬁg@ %ge%%pgéé%g%%d%ﬁiﬂm;\%&

regi ons.

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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29 Oct ober 2004 101. Use according to claim 83, wherein tzgﬁg celzb

depl eting anti-CD20 anti body conprises the heavy chain var C%}?eé %‘gl on of
C2B8 and the light chain variable region of (C2B8. 102. Use according to
claim 101, wherein the B cell depleting anti-CD20 anti body further

conpri ses human constant regions.

93.  Use according to claim 74, wherein the anti-IL10 antibody and the B cell
depleting antibody are suitable for administration by intravenous, intramuscular, intratumoral,

or intraperitoneal administration.

94.  Use according to claim 91, wherein the chemotherapeutic agent is selected
from the group consisting of 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 treatment), VAD, M&P, C-Weekly,
ABCM, MOPP, DHAP, daunorubicin, doxorubicin, methotrexate, and cisplatin.

95.  Use according to claim 74, wherein either or both of the anti-IL.10 antibody

and the B cell depleting antibody are human, humanized, or chimeric antibodies.

‘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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29 October 2004

101. Use according to claim 83, wherein the B cell depleting anti-CD20 antibody
comprises the heavy chain variable region of C2B8, and the light chain variable region of

C2BS.

102. Use according to claim 101, wherein the B cell depleting anti-CD20 antibody

further comprises human constant regions.
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