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combination antibody therapies for CD40+ malignancies, which include using anti-
CD40L antibodies to prevent CD40L from binding to CD40. These antibodies or
20  other agents which can inhibit CD40/CD40L interaction further can be combined with

chemotherapeutics, radiation and/or other antibodies, preferably B cell depleting
antibodies, e.g., anti-CD19, anti-CD20, anti-CD22 and/or anti-CD40 antibodies, or
fragments thereof.

25  Backeround of Invention

The immune system of vertebrates (for example, primates, which include
humans, apes, monkeys, etc.) 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

30  microorganisms; and, eliminate/destroy such foreign microorganisms. Lymphocytes,
as well as other types 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 hurnans (adult). There are two major
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20 tbe 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
intermediate- or high-grade lymphoma. Patients diagnosed with intermediate-grade
lymphoma 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

25  diagnosis.

Conventional therapies have included chemotherapy and radiation, possibly
accompanied by either autologous 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

30  therapies, they usually relapse within several months.

It is known that B cell malignancies, e.g., B cell lymphomas and leukemias

may be successfully treated using antibodies specific to B cell antigens that possess B

cell depleting activity. Examples of B cell antibodies that have been reported to



- possess actual or potential application for the treatnment of B cell
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25 A murine monoclonal antibody, 1F5, (an anti-CD20 antibody) was reportedly
administered by continuous intravenous infusion to B-cell lymphoma patients.
However, extremely high levels (>2 grams) of 1F5 were reportedly required to
deplete circulating tumor cells, and the results were described as "transient” (Press et
al., Blood 69: 584-591 (1987)). A potential problem with using monoclonal

30  antibodies in therapeutics is non-human monoclonal antibodies (e.g., murine
monoclonal antibodies) typically lack human effector functionality, e.g., they are
unable to, inter alia, mediate complement dependent lysis or lyse human target cells
through antibody-dependent cellular toxicity or Fc-receptor mediated phagocytosis.

Furthermore, non-human monoclonal antibodies can be recognized by the human host

3



as a foreign protein; therefore, repeated injections of such foreign
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RITUXAN® has been recommended for treatment of patients with low-grade
or follicular B-cell non-Hodgkin's lymphoma (McLaughlin ez al., Oncology
(Huntingt) 12: 1763-1777 (1998a); Maloney et al., Oncology 12: 63-76 (1998); Leget
et al., Curr. Opin. Oncol. 10: 548-551 (1998)). In Europe, RITUXAN® has been

25  approved for therapy of relapsed stage III/IV follicular lymphoma (White et al.,
Pharm. Sci. Technol. Today 2: 95-101 (1999)) and is reportedly effective against
follicular center cell lymphoma (FCC) (Nguyen et al., Eur. J. Haematol 62: 76-82
(1999)). Other disorders treated with RITUXAN® include follicular centre cell
lymphoma (FCC), mantle cell lymphoma (MCL), diffuse large cell lymphoma

30 (DLCL), and small lymphocytic lymphoma/chronic lymphocytic leukemia
(SLL/CLL) (Nguyen ef al, 1999)). Patients with refractory or incurable NHL
reportedly have responded to a combination of RITUXAN® and CHOP (e.g.,
cyclophosphamide, vincristine, prednisone and doxorubicin} therapies (Ohnishi ez al.,
Gan To Kagaku Ryoho 25: 2223-8 (1998)). RITUXANR® has exhibited minimal

1
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D40 is expressed on the cell surface of mature B-cells, as well as on
leukemic and lymphocytic B-cells, and on Hodgkin's and Reed-Stemberg (RS) cells
) of Hodgkin's Disease (HD) (Valle et al., Eur. J. Immunol. 19: 1463-1467 (1989); and
Gruss et al., Leuk. Lymphoma 24: 393-422 (1997)). CD40 is a B-cell receptor leading

25  to activation and survival of normal and malignant B-cells, such as non-Hodgkin's
follicular lymphoma (Johnson ef al., Blood 82: 1848-1857 (1993); and Metkar et al.,
Cancer Immunol. Immunother. 47: 104 (1998)). Signaling through the CD40 receptor
protects immature B-cells and B-cell lymphomas from IgM- or Fas-induced apoptosis
(Wang et al., J. Immunology 155: 3722-3725 (1995)). Similarly, mantel cell

30  lymphoma cells have a high level of CD40, and the addition of exogenous CD40L
enhanced their survival and rescued them from fludarabin-induced apoptosis (Clodi ez
al., Brit. J. Haematol. 103: 217-219 (1998)). In contrast, others have reported that
CD40 stimulation may inhibit neoplastic B-cell growth both in virro (Funakoshi ez al.,
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Ejsed %2) i nhi t??‘?refsl‘?é Opﬁ& XTtF‘gg’“(t) #Teﬁ'i’?% D@ﬁ 88 €1 5., f Eﬁ/ﬂ”‘? fect eé
mce (Geen qteals43- Msth@@g Rée 2802887 (98801 - 2#93\@6578 ﬂ@@z) FRERAYI sm

of CD40OL-CD40 signalin to survival versus cell death responses of
mal i gnant B- et sf Ifsnmndl 2] o 1 %KI%BM@th 46 ehdl (RA0krhavy bptodanedards,,

donr T equl oL 0.0 RRARLESS e U508, T8 Ko Ref DSi0 o 00
BCL-2, apnd i Wdihe 357580-8D (1992); Lederman er al., J. Exp. Med. 175: 1091-1101 (1992); and
Hollenbaugh et al., EMBO J. 11: 4313-4321 (1992)). Human CD40L is also
described in U.S. Patent No., 5,945,513, Cells transfected with the CD40L gene and
expressing the CD40L protein on their surface can trigger B-cell proliferation, and
together with other stimulatory signals, can induce antibody production (Armitage et
25  al,{1992), and U.S. Patent No. 5,945,513). CD40L may play an important role in the
cell contact-dependent interaction of tumor B-cells (CD40™) within the neoplastic
follicles or Reed-Stemberg cells (CD40") in Hodgkin's Disease areas (Carbone ef al,
Am. J. Pathol. 147: 912-922 (1995)). Anti-CD40L monoclonal antibodies reportedly
have been effectively used to inhibit the induction of murine ATDS (MAIDS) in LP-
30 BMS3-infected mice (Green et al., Virology 241: 260-268 (1998)). However, the
mechanism of CD40L-CD49 signaling leading to survival versus cell death responses
of malignant B-cells is unclear. For example, in follicular lymphoma cells, down-
regulation of a apoptosis inducing TRATL molecule (APO-2L) (Ribeiro er al., British
J. Haematol. 103: 684-689 (1998)) and over expression of BCL-2, and in the case of

6



6 WO 02104021 - 9 MAR 2005 PCT/USIII/].;fi77 B-CLL, down-regul ation of
CD95 (Fas/ APO-1) (Laytragoon-Lewin et al., Eur. J. Haeniatol. 61:-2¢3R20
(1998)) hexeodanen proposed as nmechani sns of survival. In cpot/a8khaeT?

evi dence exists in follicul ar | yrnphoma, that CD40 activation |eads to up-

| ati W t |nvi zzi , 61 1 -1890
(1994} ' Coos PeChy depgesmranCBbS a/h%tﬁaaa&t&r%%%tmﬁ chadty ).
Anti - CDA0 antpbpd; aSsNavg. ?ﬂx er@ﬁ%@é BRA Bfbob Ol Bfﬁﬁ%v%”tlﬁ body-

medi at ed di seases, such as al es and a i Mmune sor ers as descri bed
in U S. Pat eotitrdsg. evﬁteaadgﬁ% 14 TdBonlar Pya‘hphmdﬁharﬁmhbahmatwmhadsttedpy have

b ffect I ined with t'-CD20, bd Pt
of foct i n i nHEBHIRPINRAWOTD P nbHeHAGRAH B dr | SHyABOGES h %8l |
cul't-are {Benoijl.. gl (@hr%%ﬁérrglngmr hR3E 0l s0g (1§§5t) 129-139 (1996)). In idvo

studies in mce pur ‘denonstrated that an CD20 anti bodi es were
nore ef fd caci ous tﬁhnnCMm:ﬁBéﬂtes aate dledbesn prbpared 36 preedntiandﬂemi altibddyy i n
pronoting the SUI’VI val of mce b arj ng aoma but not i’ﬁ-éﬁ? homaé{si'nes

( Funakoshi efmedfated diseasginfueh H%iﬂ efEteﬁ&H Sutoimmyne shsoy rt gibed | §.5.93. 101
(1996)) ... Anfi t
the treat mentP-o tﬁ%@é‘g%?g% use tge‘#h oéieﬁ?e@??&%&%!@‘g%: e,&féélﬁ‘% utt

er al. é 1998)((1:)>mbmeﬂ|vbﬁdm@]20&ﬁ4mbdwfimeldirﬁgmdmmmv@®£fcct inexiubiing geevth o
555. 880 (360 yon-?ﬁa%‘éﬂn%fﬁrye% phoaRet FHiLrilfise ASMSEHBAL ant | bodi s 3E4
2115, ZHS AR noﬁ;i'az%m%ﬁzbgg 39, 1%11@@(1 4 35131;1 9 §dRPth SRe Phrpdedgescr i bed

in US. Patent No 7 (1998) anti1 -CD40L anti bod| es deéscri bed
in U S Pat eratbni\stnstr&:chlﬁt mqumnmgw were moregtficacious than anti-CD40

graft ver sus- t di seas 22 Anti bodi es The

nonocl onal aﬁPP %?%@&éﬁt?{gﬂ @’é‘é‘uéﬁﬂq R’Eﬂnimtf&etﬁf: ﬁurygxa.f%qﬂrp Z’ﬁ% Bt mens
has al so beemut RRONL BnpidR21ihe FuBalkddhl 2SREL) PhbwABHSE szln@;hag@\mtzwed in
B-cel | adhesion thaf “‘may function in hom)typl c or heterotypic interactions

( St ai nenkdvi dmertunal JoN3-1pe (MDYW@Q@DP apfibedes e reportedlyrilye effoptve in

173: 137 199 Cel.l T

T expr sssedMainRbEETRSE S TR AT TRosh s AL BB Pk
al, J lini nU'e?Q! (18R 38ndofled bIBOIOL Bavk 8l olee@bescribadioe asd ’Q:I”trt:@tc

cyt oplasm c CD22 in B-cell ontogen I n Leukocyte Typing M Wit

Di fferenti at idisorders pgerigtedvrith &@@{aﬁéwaapn (Burppean PREHNIP. AP PEP 99t9§)]Pr ess,
e ik X
9, 24-31, 24-43, 89-76 and 89-79, as described in U.S. Patent No. 5,7474,037 (1998),
and anti-CD40L antibodies described in U.S. Patent No. 5,876,718 (1999) used to
treat graft-versus-host-disease.
C. Anti-CD22 Antibodies
The synthesis of monoclonal antibodies against CD22 and their use in
25  therapentic regimens has also been reported. CID22 is a B-cell-specific molecule
involved in B-cell adhesion that may function in homotypic or heterotypic
interactions (Stamenkovic et al, Nature 344:74 (1990); Wilson et al, J. Exp. Med.
173:137 (1991); Stamenkovic et al, Cell 66:1133 (1991)). The CD22 protein 1s
expressed in the cytoplasm of progenitor B and pre-B-cells (Dorken et al, J. Jmmunol.
30 136:4470 (1986); Dorken et al, "Expression of cytoplasmic CD22 in B-cell ontogeny.
In Leukocyte Typing III, White Cell Differentiation Antigens. McMichael et al, eds.,
Oxford University Press, Oxford, p. 474 (1987); Schwarting et al, Blood 65:974
(1985); Mason et al, Blood 69:836 (1987)), but is found only on the surface of mature

B-cells, being present at the same time as surface IgD (Dorken et al, J. Immunol.
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B-cells, being present at the sanme tine as surface I1gD (Dorken et al,

| hnnwi ol . 7 WO 02/414021 - 9 MAR 2005 PCT/US01/1 x677 136: 4470 (19836%)? 2005
CD22 expr ewsi@m4orcr eases fol | OWI ng activation and di sappeaprst/uwhiMsehurt her
differentiation (Wlson et al, J. Exp. Med. 173:137 (1991); Darken et a],

i m ol 1640 K0Sy %‘a Bt BlEvain SONAuRR P aar A hal
center B-cell $v11(}%ﬁ@f‘d§fe‘?éntﬁhon éwnkmtra@u Eﬂﬁ% 9 i&%@m),tm&eﬁ%t al,

"B-cell and plasma antigens: new and previous defined clusters
Leukocyt e Typi/nlyuhikol. ViG:447(CdOREYN Inflgmplntid tissues) CDR 1k gepessekitbv foﬂma[lalet

al, eds., Oxford University. Press, for (198 r, Ln
situ hybri di 24k g yaarewa) et P@%@%P w@%&w&m@%ﬁnﬁ (Demken
the ger m “ﬁ' E?élt 9rIn€F}H Hﬁ?%%wgt@?%&% eIt ¥ e li%}ﬁit ecm é’| nv %Gl i”nEt

10 al, J. 137 (1991 I's’ specul a
the r egul at i oprewbuslBy deﬁxhccbcdustmat IndpevkboyeeT yiiag Hl.n g (Oefll Diizez emofttiono

e |y RS BT AR O Gt ek s
Cr 055+ 1 K1 N0 ERfw S ffl St bR BTN e nBlionkesl AN of &3 9FRANOBT):

Pezzutto et a I nmuno 1988 tudi es ave
det er mi ned, 1511ﬂnnmﬂegcmmmmcmthemm;gcmmt @fpression fvithnt the hopnitlecone (Wilson et

< const | 10t 1 bk Efho dator A4 LUSOB; CPRLsseFaNteio OLENGH il SeTORIPLcT
augrment ed af t %TE—EQP&&%%OB%E@Mﬁ%lM{]QO%i Boieo-cdls indiro hﬂﬂbé&'ﬁ%hﬂd

140:192 (1988)). Furthernore, a solubl® formof CD22 inhibits the
medi at ed act i vatugmentfbdtly fenndieaselih mtr:seig@ms&aemglcmmd@p mehﬁerqﬁmnt ant in

T-cell 20 B-cell interacti Sta et al ).

Li gands t hat é‘b%t‘l '%‘ﬂ??sﬁﬁﬁ&&“éﬁt ‘%?9‘22 Eézd’t“(?ret ﬁ]age "B’é‘@ﬁ’llé%o?f{ég%% 33 have
potential applpegattd& 411V, URGubE RICTEN1 QDSHRT ORIE std&%@ﬁ%%t&%ﬁﬁ@d ally
B-cell |ynphonmas and autoirnmune diseases.” In particular, the use of

| abel ed ahfl ndowevenshasdhantgmeBneizn af abigindecedqroliferstionanimodest {Dotken et

di has bee Tedd
5. 464 852, ¢ hab pAPRRTCLAry A7l ReBaC TR firoRRyne e PPYoR bR B e
i nteraction ofofﬁslﬂaanwryml@ﬁ RefughleaRdSer tfdagHent oﬂ@él@%ﬁﬂ?Mﬁ(Bd:Mla@‘S] are

di scl osed to be useful in treating autoini nune di seases such

gl oner ul onephdimiugiol GdékiiF2stl A88). sF wiyheamorred solekle éctmwﬁ@D%s@ublF&t the CD3-
I hadeni ti s tls S
aﬂrﬁrl tis, 30 ntlﬁ:f%ngg%{; SisE 0t %Bl(éﬁgpu?c;% Sng asﬁﬁéocy osﬁ%s%&ﬁﬁ?o%{ﬁ”“ceu'

henol yti c2anem-asll itBthclions (Stahénblicr® al, TBNIOE 113RABDDNS agai nst forei gn
antigens such as fetal antlgens during pregnancy nmyast heni a gravis,

i nsul i n-resi stant di-sededial pegifisally nd Shiecanteidiaye deen reported to have
potential application in the treatment of various diseases, especially B-cell

lymphomas and autoimmune diseases. In particular, the use of labeled and non-
labeled anti-CD22 antibodies for treatment of such diseases has been reported.

25 For example, Tedder et al, U.S. patent 5,484,892, that purportedly bind CD22
with high affinity and block the interaction of CD22 with other ligands. These
monoclonal antibodies are disclosed to be useful in treating autoimmune diseases
such as glomerulonephritis, Goodpasture's syndrome, necrotizing vasculitis,
lymphadenitis, periarteritis nodosa, systemic lupus erythematosis, arthnitis,

30 thrombocytopenia purpura, agranulocytosis, autoimmune hemolytic anemias, and for
inhibiting immune reactions against foreign antigens such as fetal antigens duning
pregnancy, myasthenia gravis, insulin-resistant diabetes, Graves' disease and allergic

Tesponses.
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responses. 8 - g MAR 2905 WD 02/04021 PCT/US01/1.5677 Al'so, Leung fg #05 U.
S. Patent 5,789,557, disclose chinmeric and humani zed anti-CD22 nbnocl onal
ant i bodi eswy eglumesl by CDR grafting and the use thereof in pEgpiMaREEd and
unconj ugated formfor therapy and di agnosis of B-cell |ynphomas and

| eukem as. The reference discl oseg especi_al ly such antjbodi es conjugated to

5 cytot oxi ¢ agent s, A8RcHuRg et pleHo 'ﬁﬁ%éJﬁ?’égﬁ%QseFW%,aﬂ@Wﬁdal s

and radi onucl,j.de 4 3 i 4 to
Coung ot ar. dnd o2k PRebiop) ik snodicly FEDR SRHAR SUIME hedmedPl 1o
98/ 42378, WO Q@nhAf8fed anad mdcdifu@fdd4dod for thesprand eiaguoeie oo Batelblytiphodiaes,

conjugates and fragnents specific to CD22 and _10 therapeutic use thereof,
especi al | 'y f oranddeditenngs. BLheapiergnse disdaseyiesnsgialy suchy aygibodigs comjagaied it i - cD22

ant i bodi es.for : i ' S d been
suggest ed. SSe&ﬁ%$§E@%§%L@ﬁ%e%%% : § sts%{g%’ g%‘g&éﬁ@%%%dlg% to
Hansen et al andicasdidgnebel Q) & PaERONEE) 654, is3aed Abaist PUT IR, teLewngdasit rande

anti-CD22 i nmunoconj ugates for_diagnosis and therapy, especially for
treat ment of BSSKZREGHI0 kHH@IU dal infectious diseases, cardiovascul ar

di sease, .autoi munegd; rﬁ?ﬁ n 15‘}@
| ssued January 16, el:l‘gﬂ%?t 0 ?&é@?ﬁo@g%@gﬁgﬁggﬁ)?ﬁé tg’ ﬁana- g?%i%“&ancer
institute, | nclestsditad mpuoadaral antitod@gonjugsteyaxdi fragenentagpecifientalClak atiodi es

directed agai nst CD22, for treatnent of diseases wherein retardation or
bl ocki ng 8P crhorapeiesyse tharenfcespemallydor Heang Butsllosiated gigsases-cial, .:;, 20
particul arly autoi ' .. Oy IN : Go5:

anti-CD22 anti bodgmég’ ?g‘gﬁégﬁﬁn%?libgﬁﬁféﬁi‘cﬁ%@or |n?1g?%§§iﬁl§}n%%ﬁ?g%s§%ed to
a desired eff esidagancerdiaebyen mggesteda Skqleed., .BaRatern 498,161 mehatlAugust B2as an
enzyne, fluorophore radi opuclide, electron transfer agent during.an in
vitro i nmunoassiy t8Hiansenstadang ssgnsrge “&D?lﬁéf;%l uthat @Ppgéf%geﬁ%ﬁg%t Y,
€.g., a toxin, e o RabroHE bkteh &pLdialV G rdabBent of
nonocl onal anti oggjzgm?ﬂ%b%%%a%gg?rype 'S comqrrg?g’l aPI ;aawyai | abl e froom

Lei nco TedBnol dgilesd bacterial épiprticed diseasss, gawdiayvhschibar diseaseataterpmufie Bisgades,

a3 Tt anofd csiEns ik 8ispt ol sk ey iy e 4 2R i
nhnunol . 150: ALk 198 PRMeFOGRk iiiral, Ind ik Fhapalo AEIASG0699)

both 30 describe nonocl onal antibodies specific to . D. Anti-CD19
Ant i bodi s Al smenodienal setilddiesntiieciebagrinet CD23dice weatment phdiaeases whiketeof f or

b 2 o o P AT or Bkt S hehlsiVe findri oSS MeiguiCAly SERTRIE, Y S

+:20  particularly antoimmune diseases.) These references suggest that an anti-CD22

antibody of fragment may be directly or indirectly conjugated to a desired effector
moiety, €.g., a label that may be detected, such as an enzyme, fluorophore,

' radionuclide, electron transfer agent during an ir vitro Inumunoassay or in Vivo
imaging, or a therapeutic effector moiety, e.g., a toxin, drug or radicisotope.

25 Further, an anti-human CD22 monoclonal antibody of the IgG1 isotype is
commercially available from Leinco Technologies, and reportedly is useful for
treatment of B-cell lymphomas and leukemias, including hairy cell leukemia.
(Campana, D. et al, J. Immunol. 134:1524 (1985)). Still further, Dorken et al, J.
Immunol. 150:4719 (1993) and Engel et al, J. Immunol. 150:4519 (1993) both

30  describe monoclonal antibodies specific to CD22.

D. Anti-CD19 Antibodies
Also, the use of anti-CD19 antibodies and fragments thereof for treating

lymphoma has been reported in the literature. For example, U. S. Patent 5,686,072,
issued November 11, 1997, to Uhr et al, and assigned to the University of Texas,

9



I ssued Novenber 11, 1997, to Unr et al, and assigned to the University of
Texas, 9 WO 02/(14021 - 9 MAR 2005 PCT/USO1/ 15677 discl oses the ule Mot 2005
ant i - CD19 vamaetsantii - CD22 anti bodi es and i nmunot oxi ns for trgeetpenisef
| eukem a Iyrrphomas This patent is incorporated by reference in its

ther, the use of antj-CD 19 anti bodies for cl a55|fy| ng

ti t h
'? Eel ;'? a%luse;ﬁ’énloﬁ Sd %a%%ﬁ@U&Di%mﬁﬁl%]?r?e?savé@eﬁlqswérm@amomgs Oased on
the f ted t
1 Tor o001 Mt il PP 0L D90, 5 A, FEADO L =4 1

Not wi t hst andemiyetyrtesethact, it is an object of the invention to provide

novel antibody reginens for treatnent of B cell homa. 10 Brief -
Descri ption and ObPEResthsfuse pbanthEHO! 8iHb q@\ﬁfaf@ qlmtgg}ﬁj&m.stamssangn obj ect

of the inyen I oved anti body t herapy for
treat rrentgof b@%o]ﬁ, Fop{eﬁi{%ﬂgﬁg?iﬁeegrﬁééwe@ ng Hodgki n's and non- Hodgkin's

| ynphone of any gfTadg baddd dvthe f&p %ﬁnglxcwdwar thdt nusn20u® BhteisddidthaldBeen
i nvention to prow de a novel anti reginmen for treatnment of a B cell

mal i gnancy i FRPGFIGH HRpaspess depsrpruge patenaﬁl f@f trgptmeag of B enllemplignapriegiepl et i ng

Bven nor e spboryidaR G GEH PLPOHIER' e et R PR fibb e
20 anti body tdganamyfof&&aﬁﬂeﬁa&mwlgﬁﬁ oa@d.l malignancies that i nvol ves the

adm ni stratlon of at |east one B cell depleting antibody preferably
sel ectedProm an anti-CD20, anti- CD19, anti- CD22 or anti-CD37 anti body and

at | east one i mmunonodul aélthyD @% !tn%ﬁda)ﬁd%ﬁ & v% hgﬂ froman anti-B

7, anti-CD23, anti-CD40, a1 = 25 |1t is another

obj ect of the i nvabwanhthaDergl i\ sieObyeamfehe iﬂveﬁa@letﬁ pmxni@egaﬁartlirﬁproved
treatnment of a B ce]l mallgranc such as non-Hodgkin's_ |ynphonga or chronic
>¢

| ynphocyt e | &ufikadydherapy jor frpatmeat aﬁ%%ﬂ%ﬂ@a@ﬁ%fmﬁlﬁdmﬁﬁ%nfaan@m;

(preferably Hgng g@p %ody to B7 or CD4AOL (respectively
preferably Pringtize ﬂtl odi es reported in US Patent 6,113,198

to Anderd46n et al Mar spemﬁcraﬂ]genl is3h abijedt-oEdinventi orbtudyrovedros heat] amtiboBy
Pat ent 6, 001, 358, assi ned t DE rmaceuticals Co r.ation) I S
anot her obj eETguE)‘Fn? H@"é’r’if’ Bllﬁ’ eﬁ’ﬂ?ﬂ@a&@’mﬁ? YmSMB‘i’B{’P%m&ﬁ’éak St for

one B cell depleting antibody and at least one immunoregulatory or

immunomodulatory antibody.
Even more specifically, it is an object of the invention to provide a novel

20  antibody therapy for treatment of B cell malignancies that involves the administration
of at least one B cell depleting antibody preferably selected from an anti-CD20, anti-
CD19, anti-CD22 or anti-CD37 antibody and at least one immunomodulatory
antibody preferably selected from an anti-B7, anti-CD23, anti-CD40, anti-CD40L or
anti-CD4 antibody.

25 It is another object of the invention to provide a novel therapeutic regimen for
treatment of a B cell malignancy such as non-Hodgkin’s lymphoma or chronic
lymphocyte leukemia (CLL) by the administration of an antibody to CD20 (preferably
RITUXAN®) and an antibody to B7 or CD40L (respectively preferably Primatized
anti-B7 antibodies reported in US Patent 6,113,198 to Anderson et al, or humanized

30  anti-CD40L antibody reported in US Patent 6,001,358, assigned to IDEC
Pharmaceuticals Corporation).

It is another object of the invention to provide novel compositions and kits for

treatment of B cell malignancies, in B cell lymphomas and leukemias, that include at
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treatment of B cell malignancies, in B cell |ynphomas and | eukem as, that

I nclude at 1() WO 1}2/04021 PCT/USOL/ 1, PAR 2005 | east one i nmunoregul gé ry
or i nnnuney@éeulsadiory anti body and at | east one B cell depl.q{éwgg,lﬁng @]5
Preferably, the imunoregulatory or ininmunonodul atory antibody wl

conprise an antl-CD40 anti-CD40L or anti-B7 antibody and the B ceII

depl eti ng ant§a50oRe Wmlﬂnqség‘%ﬁ@a oy inmenaqupdnlaiory atibadpzpd gt leegiape Bl\mHt

Bt body. and Shoig ANBRRY' PRRet b S RE RS skt SRt heRba0Bh on 1< 1o

provi de a conbiitaly will ddiesraranf @i- (CD@O dntkaBﬂUE&ﬂtanﬁfB’amﬁﬂﬁa landl yHEE &R OF
a B-cell leukenmia conprising an anti -CD40L  anti bodil%(())r anti body fragnent

or CD4OL ant dgplsiiag anfrhwdytwilldespeaifie to CRe GLYI9, S Fgori@D3 &) Mest preferably,
herot h nt nbi nat ut t
O e 8P Gy SR8 BB 4oE S TRALEY b end BRI o)

ant i - CD40 arahumg,y or fragment thereof (e) an anti-CD 19 anti body or
fragment thereof; (f) an__anti-CD22 ant i body or fragment thereof, (Q)
cyt oki nes, and codEiotaariobinst @ﬁﬁmee@venhommto@ramdemr@ynm therapy Friifat ed

vmthatoxm nst ant

regi ons as t tl%g?%&%%?ngégﬁmp%ﬁgga&eabﬁ ff(l)?%ﬂ‘% g é%ﬁg{{&;})&% ting in
apopt osi s or adébédy @fantibo@ehiegment dr&CDJBM, eﬁta@@slgtrmﬂtat@mpdnetdmhffcmuw&g Fig.
1. Sensitivity of B-lynphoma cells to adriamycin after 4 hour exposure. X

20 Fig. 20 %hemotM@pewazm(qr@E@nltanah%vefrqhewshmuc peentaied

resi stance t f of

RI TUXAN(T) Jadibihictaly g%ﬁ%ﬁt@%% Rt %ﬁ%@t&ﬁ?@?ﬁdﬁé il (35‘50( Panel A)
Bl ocki ng of Gdbhdymdiagnesht dedréofs(H) wh wati-CIb 1 Baklibodyyor fﬁighienﬁﬂ%éfﬁof gRtanbody
(1 DEC-131). (Panel B) Bl ocki ng of CD40L medi ated survival . 25 of B-CLL by
Rituxan(r). BPH:CL22 atrbody o fiagment termofdighgyia %@W)&Q FDARAtIGRS T-hﬁf 19+ CLL

cells cultur BN iy

Description o t%\% t?’nvent |A(-)y go%at%istgn?g}fwje%éon plflci\?lpgrhg a novel

conbi nat ilén &ngmbexﬁgl mﬂghmmn tdmtant ragvcmisxassmehelthdmanlasmbmm gifecmk at | east
one i mrunor e tary or irnpunonodul ator a tc{;body, e.g., an anti-B7 or
anti - CD40 or AU te- GLIREIY 2RAROSHS o dgab affereled £ 02/ 0- 1021 - © VAR
2005

Brief Description of the Fioures

Fig. 1. Sensitivity of B-lymphoma cells to adriamycin after 4 hour exposure.
20 Fig. 2. (Panel A) Anti CD40L (IDEC-131) overnides CD40L mediated
resistance to killing by ADM of B-lymphoma cells. (Panel B) Effect of RITUXAN®
on normal and sCD40L pre-treated DHIL-4 cells.
! Fig. 3. (Panel A) Blocking of CD40L mediated cell survival of B-CLL by
anti-CD40L antibody (IDEC-131). (Panel B) Blocking of CD40L mediated survival
25  of B-CLL by Rituxan®.

Fig. 4. FACS analysis comprising HLA-DR expression in CD19" CLL cells

cultured with sCD40L and not cultured with sCD40L.

Detailed Description of the Invention

30 The present invention provides a novel combination antibody regimen that
involves the administration of at least one immunoregulatory or immunomodulatory

antibody, e.g., an anti-B7 or anti-CD40 or anti-CD40L antibody and at least one B

11



PCTI US(1111%7 cell depleting antibody, e.g., an anti-CD20, anti-CD19,
anti-CD22 or anti-CD37 antibody having substantial B cell depletin§ MAR 2005
activity. wadoiesodel i eved that such conbination will afford gmes@hsihc
results based on the different nmechanisns by which the antibodies elicit a
t herapeutic benefit. In 5 particular, it |stheor|zedth t he

conpl enent ar fem%}wt@odéﬁ Lo ati-CR20emny-GD 1 fapng- %3%@[ AtigkB3pot ent
clinical res%ﬁggdg?j ﬁg@ﬁﬁhﬁﬁ@%f@@ﬁeﬁg%&l eI | depleting antibody

will deplete activ P& FesPstant to the action of

i munor egul at ory ot ik keHe@sHod et s&tl@btym&mm&ﬂdﬂmffcﬁdlQﬂﬁxeagstﬁﬂbt,ul@%a@éd on the
anti-CD40OL antibodies. Such activated B cells can otherw se serve as

ef fective antdifferenbmeasharisms byoviieh the angbodiecelicity therapgatic bal@,efﬁnﬂ-ﬁ body
produci ngsce C\%a?t&cdlgr & r}é@?ﬁz@étﬂﬂaﬁh gﬁol Fr@ 'ngensgﬁ'?rg S §€ wg %e‘f@ﬁed B

cells may~in rfse to

new cancer cehbd® ca.ﬂdbletumrmeﬂ?rch@m:alt@s SeasiBiseliseg t}hdﬂ\ﬂférB e de dplaﬁlg
fol l ow ng definitions are provided: he term "anti bod as used herein is

i ntended to iantibods Wllhﬂm&ﬁjﬁ ayinatadB calls vgh flwagmsts@nt elbeaetiontiich are

ant | body. can TRBEEaR S AFRaHRERT SR RlFoDef Rl phiBr ol iR madly

anti bodi es, hingipedidsi fSu%Htalcﬂ%ichB,cehslﬂﬁmrﬁ@dqs%%ﬂv@ﬂﬁ]bﬂéohv@@hﬁﬁ&?ﬁbr@@nﬁﬁ@ed
to ot her proteins or radiol abels, and anti bod fragrrents The term

"anti body® heedlsfor § aghleas wielltas entibasiyueducirgnells. abud gp@n@ftméa o)l 20 covers

i ntact nonocl b e
ant i bodi es IBQ@L’H Qﬁés 8 |;(§:c’t1§§tt%#éc?%§3ayﬁgérﬂrlr€d‘%w r’aﬁnrq-é Feascf%c'%nl i nt act
ant i bodi es, adi}ddﬁﬁteuttgdgivefﬂsamw Sarfter &gmgn@amﬁdagy exhi bit the desired

bi ol ogi cal activit¥ "Anti body fi-ag cents" conprise_a portion of an intact
anti body, pref er abPyior gdisepssingghe mventinn, genoBowiag dgfiwfonsire #EMadsdegi on

thereof. Exanpl es g’%le Elrn b&ﬂ%o% n{%@eﬁl S%Lﬁfﬂ gﬁludgigmupgélggﬁﬁl%’ and

Fv fragnents; diabodiesS; |inear I es SI ng aln

nol ecul eg5 aruimdnﬂnhgmsmﬁhéﬁesfahichlam:ﬁpeslﬁfcmlnynﬁdctfwemmnhsﬂgnﬁyd pfotdgoent s.
Anti body fragnents may be isol ated usi ng conventi onal techni %E t%’gFor

exanpl e, F( amwdpﬁaerﬁeﬁtén@aﬁbw Groasldeuman antiged1ps, grigRi? digsyt h
pepsin. The I_g'ﬁgj,bﬁé%g l%lgpéc{ﬁgﬁfﬁg&ﬁlﬁﬁ'Tmﬁl?imtzéc?iﬁ'[’)rﬁsgdﬁa? AnBHNEEs H;'s,édJﬂof i de

bridges to pro ragnment s tive ant Ies" are usually
het er ot etrarreasthergx’rqmﬁpbotaﬂmiabm aab(anubodyﬁfhgﬁ(&ﬁtsdal tons corrposed of two

i dentical |ight (L chai ng a i dentic i ns h Iight
chain is Iinked to e %%ya’&‘ﬂ%ﬂ Fredia v alﬂéeﬁlfm eékﬁ eoeél 588?18‘35 ile the

e gger ofycdi S%Jekﬁﬁtéét%&%oﬁé%ﬁt%dmy&&%l hamerieshahmspRificlAtibodied AR
(e.g. bispecific antibodies) formed from at least two intact antibodies, and antibody
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
25  fragments include Fab, Fab’, F(ab’)E; and Fv fragments; diabodies; linear antibodies;
single-chain antibody molecules; and multispecific antibodies formed from antibody
fragments. Antibody fragments may be isolated using conventional techmques. For
example, F(ab'), fragments can be generated by treating antibodies with pepsin. The
resulting F(ab'), fragment can be treated to reduce disutfide bridges to produce Fab'
30 fragments.
“Native antibodies” are usually heterotetrameric glycoproteins of about
150,000 daltons, composed of two identical light (L) chains and two identical heavy
{H) chains. Each light chain is linked to a heavy chain by one covalent disulfide

bond, while the number of disulfide linkages varies among the heavy chains of
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WD 02/ 04021 PCT/ US01/ 15677 different immaunoglobulin isotypes. Each hgeMin
and light chain also has regularly spaced intrachain disulfide bridges.

Each heavywohaisdohias at one end a variable domain (VH foldeweshiRY:3
nunber of constant domains. Each |ight chain has a variable domain at one

end (VL) and a constant domain at its other end; the constant 5 domain of

the |ight chadifferentampymeglofplipisehees.ibesh heay sndlightrbaim slscoifasrpgiladayy

chain, :r. i - ' i ip:is.aligned.wth the
vari abl e donaa%is(r;\m%#ﬁlﬁagg eg\gsg}mdcéhb\é?{r%a é‘_%{@% ?%%? 5&313%3%%“% ie8drae"§f’alf}gs are
believed to fdymaianViHitfelléwesbPennamer éfenstirit@binaiiaEahanght bRAN Bashai n
vari abl e domains. The term "variable" refers to the fact that certain

portions of tYasiaplg deippia al oneidife( \s) ardfafcenstent demeinaslity ofher sudjthaeenstambng
e | g ray e e SRR N . Ayl
ant bgdlye?o?nﬁrgg’%fﬁﬁgwﬂ;thﬁtlgglg%ﬁ%mmq@%@&?cétdn\g/g?%%\%ﬂfﬁ?@"?agg%%ﬁy o

evenly distridid @d light-obdh osiadld@ovaini sl gped 0amithsvafabB ddrkad befhe Hebvy | S
concentrated in three segnents called hypervariable regions both in the

| i ght chain <hdn.thastigidenaming afid rosiduesgredeliovadi ta dormrainiesifase begaey the
conserved pori] f ri d ' .are called the franmework regions
(FRs). The valtrl¢]§brli%gﬁl gﬁg}%@%}?’%ﬁﬁﬁ\%&ﬁiﬁ% and |ight chains each conprise

four FRs, largely dHepirttyatiabid? sdfestio the Btk LiguEatanOportionHofhE earidblet hr ee
hypervari abl e regions, which formloops connecting, and in some cases
formng pRrt dymaiRdifferesicaaelyin sequenes amang ankhbeshes,and aip needia grobiading each

chain are hel i Lt.h t he
hyper vari abl eﬂ}&egi%g{n%%rog %acﬂﬁ?ﬁér?ﬁﬂgﬁgc%}%f’op%{%ﬁ{]ﬁ?@%aen-[égnf@%v?\@rrhtggi on of
t he anti gen- byargkbilityss het eknlgndisttibolie shrhdoui<abadrisdle ddmainSetaigivedies of

Proteins of lmunological Interest, 5th Ed. Public Health Service, .
Nat i onal | nstistonegrterediadhnes seerpathealsd hypanyareblpgegipns pld 1p Sidight chdiBmai ns

are not invol [ 1 Male): : ' ' ut

b bi t var i oA LEHEEr) bih DarploREh ISR B Bl EK B AT BrIGR of

ant i body 15n avdridbdelgomaime artarnatled te fdmewaly tepioxi(ERS)y Théd\RDEble Rapanm of

di gestion of antihodi es pr.oduces t I dentical _antigen-bjndin fragnments,
cal led "Fab" F4#'§ ¥ anlight Pﬁ%&?ﬁ@%ﬁéﬁ%@dﬁ%ﬁ%ﬂ? hgg?é?-%ﬁ% a
residual "Fe" gy U, cmﬁd%%%%%%gg&)ﬁgle;régiéﬁé, Wi FPmAbYR all'i ze

readily. Pepsin reatnent yields an ragnment that has two
ant i gen-bi-ndi eaprectieg, anddn senscdses forBingympalf] he Bf -shead ssudtioekThgy ant i gen.

ecognit i on aRPEHE U BT R 0 1R e IR EPETDP & GRS of
one heavygp ?hﬁid} _vﬁﬂgtﬂéflﬁrﬁéﬂvgﬁébléf@iéhs\@rﬂ B loghed e, Ntonttidut Ot the RitraGiBN al ent
association- It is in this configuration that the three hypervari abl e
regi ons of eaehtbgantigen-bindtngesite of 3ntib@ligesre Knhat et 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
antibody to an antigen, but exhibit various effector functions, such as participation of
25  the antibody in antibody dependent cellular cytotoxicity (ADCC).
Papain digestion of antibodies produces two identical antigen-binding
fragments, called “Fab” fragments, each with a single antigen-binding site, and a
residual “Fc” fragment, whose name reflects its ability 1o crystallize readily. Pepsin
treatment yields an F(ab’)2 fragment that has two antigen-binding sites and is still
30  capable of cross-linking 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 domam in tight, non-covalent association. 1t is in

this configuration that the three hypervarniable regions of each variable domain

13



WO 02/ 114021 PCT/ US01/ 15677 interact to define an antigen-bindi n.@bﬁj\p; #bn
the surface of the VH VL dinmer. Collectively, the six hypervariable

regi ons owof@s@nt i gen-bi nding specificity to the antibodypcTHmswesmssry even
a single variable domain (or half of an Fv conprising only three

et e S B oL O e

site. The Fa S ' : odonai L chain
and the fi r:?tO iléonsﬁé%%e%h‘ow&%p ﬁ% ﬁe lte%\%”eglﬁg?ﬁﬁlgggﬁﬂﬁtggﬁem&s
di ffer from kadibodfyr Hgwever sevey atshlaettiabicodorimgof kaifoé ah dvesonarisingordar boxy

term nus of the heavy chain CH danmain incl Ud§ Eg g)ge QJ. nore cysteines
fromthe ant fieehynsrizgablesegions speoificdor anspptigeny has s%bgfﬁ%’ttpaﬁcq%l}@iaﬁ f or
Fab' in which; .G ' r.esi (-Fni HOINETALE i ns bear at

| east on\é\pf rglentd?glltlﬁ'%hs’éﬁ%&t}%ﬁ aﬁ?é&%ﬁ%ﬁ%ﬁ g%gﬁh ¥ agrreb?#%mggﬁagi nal ly were
produced as pai rsTaté FRsbaghemtaiieeniontams thl chastanthdongen of sheli gletschainetndeba

them Qher chem cal couplings of antibody fragnents are al sqQ known. The
"I'i ght chai nd&stépnsignt ﬁa@ame@ilv ﬁfﬁh@é@ﬁ*@bﬁh%sf)aa%rn?@&f%ﬁs @*gargw%’fé@ 15

speci es can | -ane «Qf : I LSk P edmb pa
and | anbda, %‘b?igtg%%'s%ﬁ%%ﬁggnqﬁn%ﬁafg%vgggggﬁé%%g%@%ﬂe|r %ﬁ(ﬁ)’sﬁétitg%?l E%j\gﬁca}{ﬁ%{s)
Dependi ng on GHielogmimmchding aroquenee cpftethbefronnieantibddyhingeakgivhei r heavy
chains, antibodjes. can be assigned to differe_n&]I | asses. There ar e five
maj or cl &4 sedaBiSHiinthgdesigrationdres for gk’ 1 whic %E,cwtﬁtae rsidue§hvpt hRd

several of t L\ | | s),
oo g, (e Rl Pt Rasihelt ok I gD FRA B AR e L

domai ns t hat otigimaby perdpriodudedes giaifré of Balt’ frdgasseswhichdmviebouogesystanes cal | ed
al pha, delta, epsil.on, and.nu, respectiyve Pr ef er abl t he

heavy- chai n @aﬁ@amenaéﬁtﬁ?%e e W&Pg@%@aﬁﬁ@i{m ‘??o‘ﬁ’fﬁmm%
and game- 4 constmaptqiEeaihoRs 6Y SibhaRh (imhifSQo5ANE) Fiim dagReAsyie! | al so
conprise 25 nodifications to enhance antibody Stability such as the P and E

nmodi f i call§ on sgedes s bd assigned tSon®af Byt clbimly is0ndt, tyges, icalied bepratand lyypbda,

reference in.its,entirety herein. The. _subunit ructures and three
di mensi onal (,b&ﬁ?di‘ﬂlf&’% cb‘{SE@PW%FEBWBEICQM?@?ma%nogI obulins are

vel | known. "Si ”9'1&3};@5@}1@05‘(& Rhino 367 %keqidHck BEWe ESRBIR AbHAEP PR RchRe VH
and VL 30 domai ns of antibody, wherein these donmains are Present in a
1

si ngl e pol ypepeingentihedies canfregfs gadl ty,diﬁmnmamp.y"ﬂwﬁ!a@ vemaerclesseit ses
3PP IPEP 05 bR 4SRN et Mg AR BB g o0
see Pl uckbhuniiiided o SMR16RE QlsOF¥ed) e MOTEG], 056D, I3, IOGHAIR A4 WA 0PRH4021
PeT UL 1567h7eavy-chain constant domains that correspond to the different classes of antibodies
are called alpha, delta, epsilon, gamma and mu, respectively. Preferably, the
heavy-chain constant domains will complete the gamma-1, gamma-2, gamma-3 and
gamma-4 constant region. Preferably, these constant domains will also comprise
25  modifications to enhance antibody stability such as the P and E modification disclosed
in U.S. Patent No. 6,011,138 incorporated by reference in its entirety herein. The
.subunit structures and three dimensional configurations of different classes of
immunoglobulins are well kmown.
“Single-chain Fv” or “scFv” antibody fragments comprise the VH and VL
30  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
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Anti bodi es, vol. 113, Rosenburg and Moore eds., Springer-Verlag, NeywMxpnis
pp. 269-315 (1994). The term "di abodi es” refers to small anti body
fragment swonireioam anti gen-bi ndi ng sites, which fragmentspcomgsois®ra
heavy-chain vari able domain (VH) 5 connected to a Iight chain variabl e
domain (VL) in the sane pol ypeptide chain (VH _VL) using a_linker that
is too short 4wibgdiesw ~a10 ' SW%@MP@GF% %@?’Pﬁeﬁ cgag, New KkePRhai n,
the donains af §ﬁ,\g io pair with the conpl enentary domains of anot her
chain and create antigen-binding sites. Diabodies are described nore
fully in, for exanpheterPdidédied refeodalllth6ibodyafrdgddalits iw’t@‘equet al., Proc.
Nai | . 10 Acad.  Sci . USA, 90:6444-6448 (1993). The term "npnocl onal

anti body” as diggnfpardingsitess ‘éh%h@ég%iﬁméﬁ?m%w asvyichal vanegls Smpp(VE i on

conpr 51 ng. ¢ RETBERAdSOF HER o VokaPlitein (i s bcttifte B PREY ©°

occurri ng: nut gL @ udih g‘a linkyr the iProeShat td 41loW paifing bemuees thdiwwoddraaiak on
anti bodi es are 15 hi y specific, belng directed against a single
(e}

antigeni c si t&e sEper @pnwéiomawsemﬁorc&é p%lbwetbﬁ%mmﬁiﬁmentaﬁbﬁv@ﬁ@ﬁ@ff )
tibod t
i r ect et *hoa, phertipin Bl EPesty Mool bRISRe, Tip Sl are BBlcrBpE kife

antibody is dﬁﬂ@qhefd)ragmp‘lamhmimﬁ w@%ﬂn%nmﬁ Hullihdee eanl | Beie, Noii
addition to their _ speci monocl onal anti bodi es are advant ageous

in that tifey 4fed ﬁht%l%@ﬁ%ﬁﬁ%ﬁk%é) ‘hybri doma cul ture, uncontani nated by
other immunogl obul | éter%hg%(gﬂzﬂioﬁl ubomm%k@y?éan Ig;g s g

of the antibody as e| ng rom honbgeneous
popul ati on of frent i palil&zn oa"rsdbstmtmnjrhbmomecmtnbuéﬁsag theqmw:dug

production of the antibody. by a articul ar t hod. _ For t he
monocl onal  anERHESSORprBRE seRoIOSR  daical S ceR @ﬁ@oiﬁﬂﬁggﬁwﬂment i on

may be 25 mdgggﬁ?fi%i;%l@ﬁ%% @%gglaggfz Ergeceﬁt L ﬁﬁnd}%ﬁﬁfuhgeﬂdoq%c@m ﬁ{ub%ﬁle%‘lara

Nat ure, 256:4 by reconbi nant DNA net hods (see,
e.g., U S.15at highly\mecim Bdifg G67dted Aghamst mnelclanngetmamta Fodhestionsap a@ngestbe

O acicson ot al et Ol el pBbee mbahhah b Rl SR SaS i |
Biol ., 222:583n58dsk@%bkd ag%sﬁm&%@ete%ﬁmms Q%E'F@d’ék)zeﬁjc}?ﬁhbh@élgﬂal i's meant

an anti body derived froma non-human anti body ically a nurine
anti body #:t hatanhlmcha indirented agranshasinglel qttemmnh@l thﬁemaa@n Q@ﬁddlbpnd@ ﬂt}lr

roperties of th rent_antibo h is Iess nogen nmans.
'FI)'hl E may “be athf% @‘gﬁ’ R'L s C(B?f??%g{bﬂg’ﬁ arela R t;h%yt%f néd%ft & eﬁt ire
non humarpar bg%@h m&&u@tﬂieo\dium&uﬁﬁéwbgsﬂ]ef ﬁﬂhﬁﬂi\ﬁgl&mgﬁn%@mdmﬂmr ic

la - 9 MAR 2005 WO 02111-1021 PCB' / US01/ 156
~ “monoclonal” indicates the character of the antibody as being obtained from a

substantially homogeneous population of antibodies, and 1s not to be construed as
i 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

25 made by the hybridoma method first described by Kohler et al., Nature, 256:495
(1975), or may be made by recombinant DNA methods (see, e.g.,U.S. Patent No.
4,816,567). The “monoclonal antibodies” may also be isolated from phage antibody
libraries using the techriques described in Clackson et al., Nature, 352:624-628
(1991) and Marks et al,, J. Mol. Biol., 222:581-597 (1991), for example.

30 By "humanized antibody" is meant an antibody derived from a non-human
antibody, typically a murine antibody, that retains or substantially retains the antigen-
binding properties of the parent antibody, but which is less immunogenic in humans.
This may be achieved by various methods, including (2) grafting the entire non-

human variable domains onto human constant regions to generate chimeric
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anti bodies; (b) grafting only the non-human conplenentarity determ m?ﬂAR 7005
regions (CDRs) into human franmework and constant regions with or w thout
ret enti onw@fozogu2nti cal framework resi dues; and (c) transpl antT/ogoitiagrrentire
non- human vari abl e donmuains, -but "cl oaki ng" themw th a human-1ike section

by repl acenent of su ace 5 residues. Such nethods are disclosed in
Morrison et #itibodissyd, gr\%fppg OWé’ége nep-humgy. compaemenfayi podel sTMINETESIORS et

., Ad \V/
1534 1536 ("E%ﬁ@ ’%god’i“ﬁﬁm%mﬁé‘%ﬁ{) ?%ﬁdn@%gv&%@{ 4‘8%11 ?53'3%"6 Rfentilat,
Mol ec. | ni muortidd fram@Sofid res{dief4ngd (el ﬂrarcsialaﬂcmg hhaeeirk eroadynmacerjableat ed by

reference in thejr entirety. Humanized anti - CD40L antl bodi es can be

prepared as $em@esdut fegakipg| them wih @dumeadlikesaction bugerlosrmeR o agfade] ed

Novenber 7, I r ety By
"human an?i bé‘%&ﬁegs%alﬁtg& ggé)%{rai?ﬁ %godsggco%rﬁﬁ?%glf@ﬁtqﬁ ?glyﬁéuﬁn@ﬁ‘s I'g ]t

heavy chain 685M|(198&$ M@msloarﬁ af. ,egdiwtlﬁzmmbbducéﬂ-m)(ma&) Gﬁerhdt@cﬁamm
standard nethods. imtized antib a reconbi nant
oasday B

anti body whi SFeRees2 ﬂé’é?bd’aﬂbneW%ﬁ A %%r‘}%?of%i? HEVY a8éd 1 ght
donmai ns of ap r t

cynonol gus mg@%f%%%gt{g%g@?gld%vgmm@gg% zf? lnéfq% ﬁiﬁ%ﬁ&%&ﬁgﬁyﬁt@b rﬁec‘lby
sequences, preféxenedmhyhmh entivetya rHumpnized hetb @D401gaitibodies can b@qm}ﬁréﬂ as;onst ant
donmai n (or PE varl ! %&The reparatiqn of such antibodies is 20 descri bed

in NewnanUet dggeribe Paical doplication Do 81504840 Bled Novanaber 7n 13 matem| y
assi gned 08/ %%%r&z%?degg%ég@ ﬁn&rm%/e% +961, all of which are

i ncor por at ed elr entire herei n. These anti bodi es have
been reported to @yh‘ihbmanannhmegﬁ 1slagaerarpdntibodylcogiaiiing lentiwdhy lnhabbghtes,
I.e., 85-98% | ay human effector functions ave re

i Munogeni ci F?éj i’%@ﬁ' 3(—:'5)?%‘? Is comsigRt Leetqns; Erygpgeﬂgw g&’ﬁﬁ?‘f’l‘j@ﬁ?ﬁdw
"anti body fr " is nmeant an fragnment of an antibody such as Fab,

F(ab')2, Fab' and scFv. By "chimeric antibody" is neant an anti body
cont ai ni A§ sequencﬂafs"pdmdtizedianmbodm tsumeshtfaf recembirant ﬁrhﬂ:ﬁdgs:yhimmms'rbeen

typically are of different. cie Mbst 30.typicall chi | bodi es
conpri se hum&RBEAT ‘?‘Wéalﬁlifq Yﬁﬂﬂg’lef ‘Sélg%g ﬂ’&éﬁéﬁm Eronstant
and nurine V?hh?al?cl %ﬁﬁ&iypﬁpaﬂl&l@l |cy9§ﬁio?% isRHoR a@n@l@)bdyteﬂﬁr\ﬂﬁlﬂh tSnt@is
anti body or fragneént that upon mnistration, résults in denonstrable B

cell depleti chnmaﬁycpnatmtldpmagumumasmfemhly fthe binnan inmamBgiodhlin gamingdn or

g 2;:8 |3 Iozgalrgléﬁ_lr %X ! essed spant Eig]rgm% or %3191];111? %he prepara]tlon ofgsu'c\:%antzbo%les 1S

20 descnbed n Newman et al., Biotechnology, 10: 1458-1460 (1992); also in commonly
assigned 08/379,072, 08/487,550, or 08/746,361, all of which are incorporated by
reference in their entirety herein. These antibodies have been reported to exhibit a
high degree of homology to human antibodies, i.e., 85-98%, display human effector
functions, have reduced immunogenicity, and may exhibit high affimity to human

25  antigens. '

By "antibody fragment" is meant an fragment of an antibody such as Fab,
F(ab"),, Fab' and scFv.

By "chimeric antibody" is meant an antibody containing sequences derived
from two different antibodies, which typically are of different species. Most

30 typically, chimeric antibodies comprise human and murine antibody fragments, and
generally human constant and murine variable regions.

“B Cell Depleting Antibody” therein is an antibody or fragment that upon
administration, results in demonstrable B cell depletion. Typically, such antibody will

bind to a B cell antigen or B cell marker expressed on the surface of a B cell.
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Preferably, such antibody, after adm nistration, typically w thid §apaais
several days or less, will result in a depletion of B cell nunber by about
50% or nowe.ozlomz2a preferred enbodinment, the B cell depl etipggresviissoty wil |
be RITUXAN(r) (a chinmeric anti- CD20 anti body) or one having substantially
the sanme or at |east 20- 50%the cell 5.depleting activity of Rl TUXAN(r A
"B cel | sur f Beederalykaich aytibody, afiey admpytratogy typg éfl"f”hé?mglPQj’éﬁw% Y5 s an
anti gen expr r h an
ant agoni st é llonsug t%&é&i%% fBaﬂﬁ%lry %w}f@égw’a&g?éﬁgr%ﬁj gfélférel}cgdude
the CD 10, canwduneem@e BGR HeplebiAg antBif wiiDB4 RITOXAN@IB Bnin@hit 20t CD7 3,
CD74, CDw75, 10 CDw76, CD77, 78, CD79a, CD79b, CD80, CD81 CD83,
CDwS4, CDS5 Cm@@Dbedy)mm&@emg@ub%@aih’rtﬂaéﬁemevhet 183%801*03’91?1116&@1% mar ker

of particul ar. tere tially expressed on B cells conpared to
ot her nonyB Q%HIF 1‘%&%"3%% gﬁm and may be expressed on both
precursor. B cel|s sorgl combmtRe BngReM 9r “BreeiNgrgee OB s@NdntigkfChérainkean i S

one, like CD20 or CD19, which is found on B cells 15 throughout
di f f er enti at Eutigenfexpressed orethgsutiremefiB cllevhick pan be wegetehwith 28 B8RRI ust

prior to term |, .di.fferentdati [ sma e BceII
surface “mar kéxgch‘tﬂg?l%ghﬁ g?eé p? g:?@b%ﬁ-gaccqlm%%g&mg (“ﬁé/ﬁ{Antl bdy
refers to ancgprol ooy, Ok, elbzsi cwancemecbsgncmzecmameny(spw,by a
nmechani smdifferent fromB cell depl eti on, 20 and

acti vi t y10 Ex6RWEs @75 (T h RiRe, SR B0 G0, mm ﬂwbppﬁ @aws4. ﬁﬁﬁ%. ty,
B |1 t
et mmmoetib PRy VAL £ A8 LR MRy A it

ot her i m’runog{ﬁpgr SSS SRt ANt |

si gnal i ng (aiy prefeBentiallyapieszd. oh B a8lls cd@éaredmdi btlﬁDﬁ&;—Beieﬁ t)ssudsrofaorre
I nstances, the i rmunoregul atory antibqody may possess {he abjl |
potenti ate apwFmaland mEgbe expredssd gpbPBLRRFCsaT Bicsllnapdumptuge § o8 1&&? P“e

depl eti ng an%hﬁ%ﬂ%&ﬁ%@g}%w&% S\ CHAFEPED10, WAL SRS Yy

substanti ati ng  human con regi'ons as to takeé’advantage of = different
ef f ect or 15eChinbughout di’ffer&xtmioh of lilliiff momdne lthe sienekh siage ap taapogpejust

expressed on the surfac g% cel | %ﬁg

Pne ?ggnl 5}1 het f %%2 CD23, T]?CD24? CD37E%1¥(\:A¥E%EE:SD72
i ncl ude e 19 D2

CD73, CD74, ersgggﬁ%‘ﬁs 77, CDW/8, CD79a, CD79b, CD8O (B7.1), CD8I,

CD82, CD83; CDws4 “Iﬁﬂﬁﬁxomgulam@mtﬂubdy) r¢femktvcapta@nbm13f teteliovreketiect othe B
17 VR 2OReABES A bY SSeSohPEa AT o T Er R GIATAF B S her |
non- B cebly ti3aneATNCCAHRITEEXARSBY A mﬂaeaﬁﬁsbm that inhibit T cell
immunity, B cell immunity, e.g. by inducing tolerance (anti-CD40L, anti-CD40) or
other immunosuppressant antibodies, e.g., those that inhibit B7 cell signaling (anti-
} B7.1, anti-B7.2, anti-CD4, anti-CD23, etc.). In some instances, the
immunoregulatory antibody may possess the ability to potentiate apoptosis. Also, an
25  antibody that is normally a B cell depleting antibody can be engineered to become
immunoregulatory by substantiating human constant regions as to take advantage of
different effector mechanisms.
A “B cell surface marker” 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
30 surface markers include the CD10, CD19, CD20, CD21, CD22, CD23, CD24, CD37,
CD53, CD72, CD73, CD74, CDwW75, CDw76, CD77, CDw78, CD79a, CD79b, CD80
(B7.1), CD81, CD82, CD83, CDw84, CD85 and CD86 (B7.2) leukocyte surface

markers. The B cell surface marker of particular interest is preferentially expressed on
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both precursor B cells and mature B cells. In one enbodi nent, the m_aglﬁrq Zhlﬁ
one, like CD20 or CD 19, which is found on B cells throughout

di fferent v@omoet the |ineage fromthe stemcell stage updmusnpsimt | ust
prior to term nal differentiation into plasma 5 cells. The preferred B cell
surface mark erer n are C@E gDﬁ CD23 CDSOEI 6. The " CD20"
antigen is a® WP‘WS Toyplhetadn-Brcstl tisiss sho prsal and gy desrrassed Qiur f ace
of greater thafh gR%RorB &@islaﬁd Ha@t%e@%élﬁ heroak eﬁb@@ﬁhéﬁﬁ tiéé’ ARNQE ¢ &{egf}ﬂ%

CD20 is expressed during early pre-B cell devel opnent remal ns uht
pl asma cel | ﬂDZﬁ) tf €Tk h?, whichms foﬁﬁn@n&cqﬂsdsemghouhdlﬁﬁatmhmmmmBlmedges as

vveII as mall i‘EB cells, O her narres f or. CD20 m@%& literature include
B yrrphocyt G SEEMCPLTiRgegEnio ANt JuE pRAT 1o tepn CrsRttipmnfosplasma

descri bedsin dRAS] glhl?ﬁr)e '
refers to a gi rt°?ég“é°n | ent é&g’ ¥%rr2ﬁ§%%%§?g? k%ﬁ%@?@%%%%@ﬂor
B4 anti body (CKDS;&eI et al. Leukem a Research I, 12:1119(1987)). 15 Like

CD20, CD19 is fou ll,s thrau I differentiation of the |i i neage from
the stem cel stagﬂh cf)‘é %lsgu KD ngp-glysoppter rhpspipprotgin feymngdiaron

into plasma o %P%lg
internalizati o%h%faﬁeﬁeﬂ%ﬁ%ﬁfgﬂ? P/agﬁﬁgaﬁeﬁ}n&’) aa%tg }ogg)rér?g[@%ld P& an
anti gen expr é592@iexpBessed Idenn@baly predelbdeve BhmeAh\dndaemtalis whil p Mmceli;

corr. 5 o RAEspRsERDL sedlod bef rarna el es vaae “ks@r%y&s Thi s
antigen is a (pEPhAREs FFUNATLOAL 'll'té}atﬁfesrﬁﬂhéé a3l ﬂ}ﬁﬁ& rEgﬁ'lEtcHEnﬁ%tg Al

phosphoryl at ed when nenbrane Ig is gat ed
181(4): 1521 “Eﬁﬁé”(mspzoaﬂugexgmmmwﬂ@:kmd B.NHS@H&Aﬁ&El%&{M&ﬂ)oned

dits | d d. .25 B7 I he B7..1
872 (Co8d) and ByTHE SADIge At e nracoPkhs Sitken Fmbnes by Brreniibdbe o
on B cells. Ambpbndimss M‘B@Qnﬁﬁ’&ﬁl ezl bzyarmézrréemﬁﬁe@mrwﬂniz 119! (wok 7

human B7.1 and B7.2 antigens are known in the art. Preferred " B7 antr%odi es
conpri selfhe Ipke 832G, €219 lswuahvm pellhi tbmuahtmt diffesehtiagormnfithedimeags frah the n

US. P 13, 198, l.
vell harell Mmool Sk Bt RS pifr ot dRS S R R AR Sl 0

affinity recepnaing &fan ﬁiia@fﬁt@@s:em PiaPcaidd iéslzatie g bf the ¢D 1bfhengéxﬁsent
i nvention, CD23 w || preferabl y be human CD23 antigen. CD23 anti bodies are

al so known in the Bhe ‘CRB3{ aphzangefass tp, an antigercenprassedan B eolnlsorknopmas| 18

VO 02/ D4021 B%—W%ﬁ “L %I” iy 4 &%&@Zd in B cell signaling and an adhesion. (See

20  Nitschke et al., Curr. Biol. 7:133 (1997); Stamenkovic et al., Nature 345:74 (1990)).

This antigen is a membrane immunoglobulin-associated antigen that is tyrosine

phosphorylated when membrane Ig is ligated. (Engel et al., J. Etyp. Med. 181(4):1521
1586 (1995)). The gene encoding this antigen has been cloned, and its g domains
characterized.

B7 antigen includes the B7.1 (CD80), B7.2 (CD81) and B7.3 antigen, which
are transmembrane antigens expressed on B cells. Antibodies which specifically bind
B7 antigens, including human B7.1 and B7.2 antigens are known in the art. Preferred
B7 antibodies comprise the primatized® B7 antibodies disclosed by Anderson et al. in
U.S. Patent No. 6,113,198, assigned to IDEC Pharmaceuticals Corporation, as well as
human and humanized B7 antibodies.

CD23 refers to the low affinity receptor for IgE expressed by B and other
cells. In the present invention, CD23 will preferably be human CD23 antigen. CD23

antibodies are also known in the art. Most preferably, in the present invention, the
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CD23 antibody will be a human or chineric anti-human CD23 anti body
conprising human 1gd or 1gG3 constant donains. A B cell "antagoni sf"MARSIH
nol ecul e whoobpinzpon binding to a B cell surface marker, HETIUSHYISGT
depletes B cells in a mammal and/or interferes with one or 5 nore B cell
functi ons, e;ra. by reducing or_ preventing. a hunoral sponse. elicited by
the B cel | . ThP23rmtgedy wil b%bématbwhr%e%m@-EW%Gf)gﬁén Qdy| qazopTising
reduce circulatin I )a a2 mamal treated therewith. Such

depl etion rrayhlﬁgalggw(i%ec\gfgﬂgbéicg}{&é%rdloglglsng’rrechani snms such anti body- dependent
cel | -medi at ed cyt otoRicell t¥nthITE) is axbeiéqle whith] errtindiag enaBndellsurfatoxi city
(CDC), inhibition of B cell proliferation 10 and/or_ induction of B cell
death (e.g. vinarkgsojrstroysor deprtesddasllstina maempa aad/er prsrierehwith Qg 9& of t he

t inventiondinelude. antibodies. . | ¢ -
pept 1 des. ana Sinct P oror HEGHB. o S5 RRer R MRRR e PRV BBORSRC ey
optional |y  cRjpga ethedntdkofist présepsbly @ ableay deplewiB celipahe. redudefiinlating

antagonist is a nolecule that specifically binds CD40OL and 15 preferably
ant agoni zes t Becelldeesigloniagnanem thgrewidpiorch deplaiioremay e eV ehdrude

anti bodi es and_anti body fr < Lha I Ll ' , l e
CD40,  sol ubl EAESSRFFEP "‘ﬁ%@%ﬂﬁﬁé@gﬁ%&gﬁ bt GG ATRER) &
The pref er r edandbt a@aplefientdependtind gytbioxicing (CDCE hthibhionaf B ¢edesrodiferann body
or anti body fragnment specific to CD40. 20 "Anti body-dependent

cel | - medi 4t edand/ppinskréon of B selljdeatipes: viegpaptosls)- Angagonistsipgluded yvithinthei on
I n which nonspeci fi | - : : CRs)
(e.g. Natural Q%ﬁel éefﬁhfﬁl{i%é‘gﬁ%ﬁ%@g{“?gghﬁbﬁgg’mm%%?gg agce%)au?l{ggogni ze
bound ant i bodgegtider aharsgall mabduleadgubsedhicnbing tc thest c¢ly maskef optiaalinr get
cell. The primary cells for mediating. ADCC, NK cells, express FcyRITI
only, wher eascPBugge Withear fasgdita acyiolXI 28Ry RI | and FcyRI11. FcR

expressi on on hemat L Byl [ ?‘.’lﬁggm ' ' 4 ge 464 of
Ravet ch and Kin et ’Q@r@i éa\Fo’.% ﬁlst fr;snfrlurnﬁool : 4?753’8%‘&%%%%%%’ gg‘s{g?s ~ADCC
activity pf aprefembly entafonizes dediateraction 6§ CDH0L amt GDEC Bxsmuples therdrfancludemt

described in US _Patent No..5,500,362 or 5, 821, 337 e perfo . Usef ul
effector cel | antibpdiesang apiibady ?ﬁ%mﬁawwlgﬁ@fy}m%ﬁ%@%@aﬁg{?oéﬁg ‘ear
celI's (PBMC) g 48! fadfhih %I?Eeiﬁi\'@d Gl oleAhbSthRAShE €IDUOLOThe preferred

additional ly, activity the nolecule of interest may be assessed in
vivo, e.gs, antagonist amiordinglitsl the invientés comprisel aicintibedy prantibpdEdragmest . PNAS
(USA) 95:652-656 . 19% ~ "Human effector cells" are | eukocytes which

express one ofPHSREIEERS03nd 19 - 9 MAR 2005 wo 02/ 04021

20 “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) reco gnize
' bound antibody on a target cell and subsequently cause lysis of the target cell. The

primary cells for mediating ADCC, NK cells, express FcyRIII only, whereas

25  monocytes express FeyRI, FcyRII and FeyRIIL 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
may be performed. Useful effector cells for such assays include peripheral blood

30  mononuclear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or
additionally, ADCC activity of the molecule of interest may be assessed in vivo, e.g.,
in a amimal model such as that disclosed in Clynes et al. PNAS (USA) 95:652-656
(1993).

“Human effector cells” are leukocytes which express one or more FcRs and
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PCT/ US01115677 performeffector functions. Preferably, the cells expyggsz004
| east FcyRIIl and perform ADCC effector function. Exanples of human

| eukocyt ewovnz/edozimedi ate ADCC i ncl ude peri pheral bl ood nomarwob@arsecel |'s
(PBMC), natural killer (NK) cells, nonocytes, cytotoxic T cells and
neutrophils; wth PBMCs and NK cells being 5 preferred. The effector cells
may be i sol atseom effegtonnstinns sRyatesably.1be eelis expreps 2t legph FoyRddbanst periBmizs as

descri bed her e ter ) re " oor "FCR! u . ribe a
recept or thatﬁgeﬁ%gggf%r ﬁinﬁn@m}:?%?lggf%%tfgpmgﬂ 1%%&0?%{8%3%@%’31%%%%%% FCR is
a native sequseled pexipBeraFslBod Mehesitasar cellPHMCY amhnheRkiller ONE)whilgh bi nds
an 1gG antibody (a gama receptor) 10 and I ncl udes receﬁtors of the FcyRI,

FcyRI |, and MegREYesstiteideEsells ans nayiraphids; vath BBMGy C eally being
alternatiyely spli f of, these .receptors. FeyRl I regeptors ipclude
FoyR 1A (A PrER it PR i e Y oOTAR R o e bt B Sh Eecbim
whi ch have sigdd @ PEMCESs dGthibedarsgnces that differ primarily in the
cytoplasm c donains thereof. Activati ng receptor FcyRII A cont ai ns an

i munor ecept or t yribsitermstEs eerep®riaen TReRe jape usast to fdesqrinaN recapior thag indplasni ¢
domai n. InhiQjtiLng receptor, Fc B__contalnis.an ijmunorecent or. tyrosi ne
based | nhi bi A6 B e eI bt erelg AR i A S MM ERE R R0 P 1
Daeon, Annu. NR8iovdrabifdrred FoR20 3n@ ¥hichH0d9 an IgEE RAibodl §a @ity Bl eptor)
Ravet ch and Kinet, Annu. Rev. Inmunol. 9:457-9 %@991); Capel et al.

Y,

| mrunonet Rodsand inondzs recepmm) of thiyiodRd, FarRIeanddfcyRIp sutckassesoingiuding gllelxo

126: 330-41 i ' ' i fi i
future, ar e( nga%%)(l)tﬁpm% gﬁg%ﬂ%ﬁhsg h?agdr %%Egﬁlﬂgg ?eecfgﬁt.opgﬁlggﬁ‘@tr llr? S Eéﬁrsgolﬂlclh@f udes
the neonat al F&REP! @k, “acthvaiRig resBht6P’) iafid FEFIRUBS(ah I“tnHibiting Recdptafy ettictof

maternal 1gGs to the fetus (Guyer et al., J Imunol. 117:587 (1976) and
Kimet al., Javepmilegaeino syl sequencesthe) fiffer psmsrdyrihthe qyparagnic domans

cytotoxicity"” Y GDC! f L 10 e a
target in théh%%% gr(?g‘e’ 0 r%%ﬁf)#?ﬁ%ﬁ‘ﬁ&%@%%ﬁﬁ%%euﬁ?ma t?ﬁé{r?gﬁﬁ? ]:’|l'c])s)a(3ttcj hway i s
i nitiated5sby dckieationiabtiIDAM) heits Eyteplashivniviedin. Inhititieg cemepiorFegRIBY st em
(Adq) to a nolecule (e.g. an antibody), conplexed with nate antigen. To
assess conpl ©REARS BRATIAROTeSEpoRlyrgRnckassd F@bl&?ﬂé@%ﬁéﬁﬁﬁ% ity pytoplasime

Gazzano- Sant 0&4}@ \Xﬁ?r{"‘ﬁlﬁ“' NCHYRbn, M ed%. RRRub6 1§.Jz%9\fz)h3}4cg@g7ﬁ.€‘ﬁclts

perfornmed. 30 I brtory” %nt agoni sts are those revent or
reduce prol idrersievand i0fRasetclebhd Eiet, efasiun i esninantmate H:453- {1991 );Heapel et

SRR T T W TS e
20  126:330-41 (1995). Other FcRs, including those to be identified in the future, are
encompassed by the term “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” refers to the ability of a
25  molecule to lyse a target in the presence of complement. The complement activation
pathway is initiated by the binding of the first component of the complement system
(Clg) to a molecule (e.g. an antibody) complexed with a cognate antigen. To assess
complement activation, a CDC assay, ¢.g. as described in Gazzano-Santoro et al., J.
Immunol. Methods 202:163 (1996), may be performed.
30 “Growth inhibitory” antagonists are those which prevent or reduce
proliferation of a cell expressing an antigen to which the antagonist binds. For
example, the antagonist may prevent or reduce proliferation of B cells in vitro and/or

i VIVO.
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- 9 MAR 2005 PCT/USUL11/ 15677 Antagoni sts which "induce apoptosis" are

t hose whi ch induce programmed cell death, e.g. of a B cell, as detérgrrW?'&e@[15
by bi ndi ngoefmannexin V, fragnentation of DNA, cell shrinkap@sodidezti on of
endoplasmc reticulum cell fragnentation, and/or formation of menbrane
vesicles (called apoptotic bodies). 5 The term "hypervariabl e regi ora" when
used herein ref er4ntagonifte véiehmndegecrpopiosisd @eas these M nIRSHRyOAT are

responsi bl e far, anti genzbLndi,ng. . The .h VAl r.egi ' an no
o 8 rest dudsTraath s RERBEhom el PRAERLU MR fonde R P AR 2
residues 24-13% A kbl shratea2f, diladdn dPendPBmié kdjculum] ¢l fragyhdntativa) ad/srar i abl e
domai n and 31-35 (H), 50-65 (H2) and 95-102 (H3) in the heavy chain 10

vari abl e donfaimatikabtmenbraak vesices (ralled speptoe 80@ichls of 1 n: ni unnol ogi cal

Interest,  5th Ed_. Public Health.Servigce ' . ' lth,
Bet hesda.® MD. (19815 ﬁémaﬁéﬂ’%?’arfaﬁ%% SR u%gsgfe?gl %L%h 9%%3? It/kgeﬁng&i) Eglaoo p"
(e.g. residugsiddbs Par(dnkibodPAhRA aré kekpoiible For 2idehBinding! Tiee Hypgivarichial n
vari abl e domain and 26-32 (H), 53-55 t(KHZ) and 96-101 (H3) i.n the heavy

chai n vari ablegicioeaipriseOrming agidaregidues Rom 2 fasmplpmsptarpsdefomining regign

(1987)). !Frampwork", or "ER' | S LG} : ' si dues
Sther than 16 abefoaredtre Ten B aEpR ke KEPURE fotieR i

ant agoni st " i 4be Min4s andB 1 3LENGNS0ES (ML E4RB95-162 GH3 pinBhe htdvysheihace
marker, is one capable of binding that antigen with suffjcie affipjty
such t hat0 t hearizbe doposinsKabas enalbflaquaires of REES of remageag el e gdti ng a

cell, i.e. Ll ,.expressin . i " j - ti body"
rerein i anEans oL draoha] Gl A adlnedid SEQ1000) DO
humlan CDzo,b Q@d//&{gg)omh %heéofrl@n? Qxl@,'h)ler\dﬁ phletlony’ @qL }rwidgfs 265324 Lé), 652 Ba\éi ng
at east about % t he ce e etin activity.o r. L.
Patent No- 5{IZ2end$1-96 d0ipthediess chan %@@qleﬁe@%wﬁé-?ﬁ%&é%?ﬁﬁ& y). 25

An “anti - CD2 é@g@{@?ﬂﬁai@q@%mm ARHbROMMARIERSAELhId IGALIMBI it CD22

antigen, pre having nmeasurable B cell depleting
activityjs pnebSoaishy (besmngFaimevwank? ontkRit rebifdes hre Bosevariatiigplomalmg
activity of RITUXAN(r) (see U S. Patent. No. §J, 736,137, incorporated by
ref erence herendies giher thagibe hgpepyaniage regiom; e “ﬁ%asa}?ﬁr?lﬂéfﬁﬁme%erei nis an

anti body t hat spechl 4al e BLACS 1ER1S % 2 g of GRBrespE 8f eBblINuimiTan CD 19,

havi ng neasurabl e pleting activity, preferab havi ng at | east
about 10% t hendBkerelslondeppade ofbiadinigwhatynt gerRvitsafficipnt(afBrity uck thadfheent No.

Son36, 13T, i nconROraled DY Lelerence, DErPhY dibehhg o SBh! { S0 carl bupredidf R

20  the antigen.

An “anti-CD20 antibody” herein is an antibody that specifically binds CD20
antigen, preferably human CD20, having measurable B cell depleting activity,
J preferably having at least about 10% the B cell depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety).

25 An “anti-CD2?2 antibody” herein is an antibody that specifically binds CD22
antigen, preferably human CD22, having measurable B cell depleting activity,
preferably having at least about 10% the B cell depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety).

An “anti-CD19 antibody™ herein is an antibody that specifically binds CD19

30  antigen, preferably human CD19, having measurable B cell depleting activity,
preferably having at least about 10% the B cell depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety).

21



An "anti-CD37 antibody” herein is an antibody that specifically bindgzCigy
antigen, preferably human CD37, havi ng neasurable B cell depleting
activity, weophanrably having at | east about 10%the B cell maplsiiiigg7
activity of RITUXAN(r) (see U.S. Patent No. 5,736,137, incorporated by

reference herein in its enti retyg. 2. An "anti-B7 antibody” herein is_an
anti body that specfRi‘aaiitGDhi Aulabagly” hereigis ap angipodythay spagifieallyrtinds GIRR Y

h B7. 3, t ' LB LAt t] ' . . t
Cubstant o 1 bken bR BEHAFCD S Fral B8 Mol AR cHlalbaBaGHE5S, 1O
the particul greRpdblPaavies & ewet ied 10% the B clategRtin@ackib iy BIRITURAN® Ftcat ed

by reference in its entirety herein. It has recently been shown that these
anti bodi es 103J5 BatsneNapbd364i3§, uithwpoudtet by rafereycedreecingl its entiretgld f or

apeci 11 caPly bi ndcheraBt I Ao it aptad Ggokisaliybndiit bitpy "
one havi ng aQﬁ'B'ﬁSJIﬁoé’tcﬁr]lgfériﬁiy HimaBEf £ th R GnidBi B_ﬁ@ﬁass@gacﬁagvanu,swﬁ&ﬁ

havi ng the specificity of a humani zed anti body disclo In U 'S " Patent
No. 6, 011, 358né¢mskicgmetisutstanEly PabnBIEUTL. A4 mtetactiGos, jand avénomdre

I ncorporated by.reference in. .its entirety . herei n "anti - . anti body" is
one that - s peciFiecahs/Bp Pretc s A BPUPE et . P 8 B e e e, o
primatized orpywiHBheSH it rtirbiheddh! RORY rechily B8l shéiiM Sha ek ORHBodIes an
anti body that "specifically binds CD40, preferably human CD40; such as

t hose di $@1 ogwdmote apcptoPat Eheresys,the V3%, wedl Bifidd G8anti-n2oplBstRGappheations.

5,674, 442, f 5,667,165, 4l f .whj ¢h ' f
herein. Pr efS gr abl y{ﬁ“b%{lﬁ“fﬂéblggﬂgﬁ)?dygéfﬁlré{?ﬁ%(ég,rﬁl?&}?%}?ngﬁ'{jcg.ﬁﬁb{uﬁa?ﬁ%ﬁe(also

i munor egul atig@iovn Mbhsdyaw, B0 B RibIR O CRASIARbndAE B Sy, AU t abl e
anti bodi es may incl ude Ig , 1g&, 1'gG and 1 g&4 isotypes. 25 Specific
exanpl es of aefemediansi-(A#eh ablibein ik enchaong Hie sgecnﬁqnnmf{)pd@m. anizRidagiborvh "

Fefer ence) ) yEARRRIoR: PAGE! Re’ SRaTss (RERERT ulbey EOBEANE patent | o,
5, 736, B7,1sexmmwidnm,qaeglﬁadte@bpeﬁe&eﬂc@m itsed@ir@pB&rin. Muri ne 1g&a "B 1"

optionally labeled with 1 <1311 BI" anti bodiy ngE_XXARTI\/p (US Pat ent No.
30 5,595, 721, expr &sslaptirGR4apEpadEds gee Biahspepifally binde €4, meferaidy human

nonocl onal antyho " " ) AN 1987); and
"chineric ZHQé ahﬁ%ﬁ%ﬂ%%%ﬁg‘f%gﬁéﬁﬁ&@rh@%%f%ﬁ?@(%%é???% i(ncor|)oorat ed
herei n by referencah “ad-cD0 MARbZDOTs W a4 QR spCTTlddBE birdt €40, Speci fi c

exanpl es of antibodi es which bind CD22 include Lynphoci deTM reportfd by
| nr nunonedi csprefaably fuaanPAP; suchas shoss disslasedidgRi Patent Sdydiflfres.874,082,

20 5,801,227, 5,674,442, snf 5,667,165, all of which are incorporated by reference
herem.

Preferably, both the B cell depleting antibody and the immunocregulatory
antibody will contain human constant domains. Suitable antibodies may include
1gG1, IgG2, IgG3 and IgG4 isotypes. _

25 Specific examples of antibodies which bind the CD20 antigen include:
“Rituximab” (“RITUXAN®™) (US Patent No. 5,736,137, expressly incorporated
herein by reference); yttrium-[90]-labeled 2B8 murine antibody “Y2B8” (US Patent
No. 5,736,B7, expressly incorporated herein by reference); murine IgG2a “B1”
optionally labeled with 1311, «1311 B1” antibody (BEXXARTM) (US Patent No.

30 5,595,721, expressly incorporated herein by reference); murine monoclonal antibody
“1F5” (Press et al. Blood 69(2):584-591 (1987); and “chimeric 2H7” antibody (US
Patent No. 5,677,180, expressly incorporated herein by reference).
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Exanpl es of antibodies that bind B7 antigen include the B7 anti body_gi MAR 7005
reported U.S. Patent 5,885,577, issued to Linsley et al, the anti-B

ant i body mapesbhesiin U.S. Patent 5 5,869, 050, issued in Debgarysat/igl;
‘assigned to Chiron Corporation, and the primtized(r) anti-B7 antibodies
disclosed in U S Patent 6,113,198 to Anderson et al., all of which are

i ncor porat ed by r efPpeafic eximplenef antibadies which bspbcPR? tnchdgdpmphogrdeT™M

ti bodi es that bi 3 1l k . and. f erabl v .ingl th
o et ped(r eRRed BurEe R o A B o bRt b DR T ¢,
al., in US. E%géx%a%% 6 £ QiibobiR thit DeUED7 eftighlivcidde OB anGBodBsepeteaiduso | DEC

Phar maceut i cal . and Sei kakagu Corporation of Japan; those reg;)rted by
Bonnef oy et atentNg389677,37ed toReintloy etal, the anti-B7| amtrbeny reposedsig {U.58Batento8s)

Fl or es- Rupeo l..~Sci ence 1:1038-1046 (.1993); ~Sherr.et al. J.

| ni n7unol gE ’i%@ﬁé%‘&%‘bf’ﬁﬁ%g’??f %ﬁg BRFeddp @1“?”? cﬁ&?&é‘?"“i‘}sﬂl‘iﬁﬁeaszo- 6824
(1988) . Such J5naRtdd®dheB PERibb&ROaKass HTeE Patdn@b,11 3,208 EAhd@bordtlatl Y,
aut oi nmune di'seases, and inflamuatory diseases. The terns "rituxi mab" or

"Rl TUXAN(r)" dlbofwhichefre indorparited he nefeicoed imthexeenjiretger ed chi neri c
mur i ne/ human nonoclonal. anti body_.directe al t he 0__antigen and
desi gnat ed " C2B8" He%§°|§§%. Sﬁﬁ@%?%%&é??”‘&@%ﬁé? 9’%%88?’88}?‘%; ed 20
herein by reﬁgg?&}&ﬁiy_ bR e Ml RRehYizk&@ ARt bR spadRetd hunBaNODE D Rspottad by

i

cont ai ni ng i ne I'ight and heavy chain variable region sequences and
human cori$t anReffegizbénin &g Reteoes 01 Rl 18 kdsnebombay 4, 199 dionassiened i MEG or t he

CD20 antigen of approxi el 0 An, "isol ated”" antagoni | 8,,0ne which
has been | den]?}i“_f © {iﬁ&?@gﬁﬁ%ﬁﬂﬁ%& %aqogcoﬁ@%d&?g%%pgh%%ﬁ%o_nent of

its natural eByhh&BYRRALL, FONIEII7A R e B RN ENLSnMIol 5148 1rH8EL1885)enVi r onnent
are materials which would interfere with di a&gostlc or therapeutjc uses for

t he ant agoni sFloremBumep e aé ISgttacary H38-1046r (HBADs Shemef @t-hdrmpelht ei naceous
tei ) | . | t i st i1
be pur 1 icd (5218 grodtof midr8ed B PR T SRR st H ) SR8 N ned by

the 30 Lowy amities a8deporrtlynisefid fahteatmn of sltwgy, A0 hmune dgbises,@@ to a

degree sufficient to obtain at |east 15 residues of N-term nal or internal
am no acid sedflanematopy dis§asedf a spinni ng cup sequenator, or (3) to

nomgenel ty Y SDS- D AandB0 U | RETOX ARRI 1RSI 106 tSQl‘P%éﬂeﬁE‘a?l)ﬂJSi ng

Coonassi e blue or, pre abl'y, silver stain. Is ant agoni st "i ncl udes
t he ant agoni séngifesietl ¢hishérid mutisemrhimmohodetdl sntihodg diredte® 3gain® theGD2005 WO

112/ 441121 PCT/ USA1/ 15677 | east €.conponent. o ant agoni.st' s natur al
envi ronnent wARHEEAnGEEsHFE nf:?-%%%”a _ ﬁtﬁrﬁ&ohm%;g?a exP%%P%’t‘B‘E?‘B?f?% oni st
wi T be piepapediPyy (et RS I THRMGHBSEY i afi 256G PRappa immunoglobulin containing

murine light and heavy chain variable region sequences and human constant region

sequences. Rituximab has a binding affinity for the CD20 antigen of approximately
) 8.0 nM.
An “isolated” antagonist is one which has been identified and separated and/or
25  recovered from a component of its natural environment. Contaminant components of
its natural enviromment are materials which would interfere with diagnostic or
therapeutic uses for the antagonist, and may include enzymes, hormones, and other
proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antagonist
will be purified (1) to greater than 95% by eight of antagonist as determined by the
30  Lowry method, and most preferably more than 99% by weight, (2) to a degree
sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence
by use of a spinning cup sequenator, or {3) to homogeneity by SDS-PAGE under
reducing or nonreducing conditions using Coomassie blue or, preferably, silver stain.

Isolated antagonist includes the antagonist in situ within recombinant cells since at
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step. "Mammal " for purposes of treatment refers to any ani mal cl assifie8AR&005

a 5 mammual, including humans, donestic and farm ani mals, and zoo, sports,
or pet aniwelogma®@ach as dogs, horses, cats, cows, etc. Prefpeahisyiiniche
manmal is human. "Treatnent” refers to both therapeutic treatnent and

prophylactic or preventative neasures. Those in need of treatnent include
t hose  al r eady'*@fttdRe cpmpongnt abibe aniagenistoy vpfirahenvirnmens wil oot be prasaiich t he

di di - [ d. .1 I 1 b
L e

suscepti bl e tgeep.he di sease. B Cell Malignancy According to the present
invention this inc|ludes any B cell nalignancy, e.g., B cell |ynphomas and
| eukeri as. Preferred o puipaeds f drepimengk refers tdiapy agimal afldssifledfasrans,

I ] kin s disease,, resist Hodgki,n' s .di sease
s Hodgkn sl b dnd HIGREC aobeRCHA B BRI Ba Zodr Bilssprmet  an
ot her types) . afRfARDERS as 16K, HoRes Bt cowsTRR ORI EH1S EE%IﬁaxﬁI:Ha@m(]ﬁm

| ynphocytic | eukema (SLL/B-CLL), |ynmhopl asnmacytoid | ynphoma LPL?E,I' mant | e
cel | |ynphoma (MCL)Tredtglent gafezs to HojinihierapautiFiryatmeint dndsprobhylgeticet | | ynphorma

DLCL), Burkitt's | h 20 AlLDS: | d. | h , tic B
el |1 ymphom XSOt e & AR FHBHa SeHAE TR Aodamaette o,
fol licular, ddikédseor binbrder 48441 asthbdelis SIS APIHe disdaa¥eH 6kt is tb@%g;ﬁe%éd.

i mrunobl astic_| ynphobl astoma, small, non-cleaved, Burkitt's an
non- Bur ki & ' sHenpest, fheguanamal meebayieiheam tiagnosed ge bewinig the diskiseudralisorder or

predom nantly I C ell..and.fallicular, mxed small cleaved and
| arge cell | y“n%ﬂ%ﬁéé‘?ﬂﬁg%ﬁ%%ﬁ%ﬁi’%b&%O g‘te%éﬁe?‘s,e‘ "Lynphomas”, | N CANCER:
PRI NCI PLES & BRAIIIMeEeddicy ONCOLOGY, Vol . 2: 2131-2145 (DeVita et al., eds.,

5" ed. 1997). Oher types of |ynphoma classjfications include inmnocytonal
Val denstrom s MALTAcopangoh Beypreseat iBvertion thivapelndescany| B colpralisnase Celg . B L,

di ffuse | arge ol 14.cul ar ona recursor B-LBL. 30
hs not ed, B cet] SREomtERIO T kentfh Bl kB R o BB ARea il
ALL-L3 (B Ki fdrins, ¢.¢ peeldpeetkHod@in’s @iseadd, fesisyip Fodylines digedeenan-Hddokin’s
chronic |eukocytic |eukem a, acute nyel ogenous | eukem a, acute

| ynphobl ast i clymgrhesiss flow srpdep Hitemegdinthsrege.iligh stademnd othen onee). dpemmenous
| eukem a, |y ' evile/ MR IIII?I%I g@{ U@q O
| eukem a, | y%@??ﬁ%hﬁ%ﬁé@#ﬁ? rmIIc%cy IC uogﬁg%?eur%%Iao ehjl’g)jéséi‘g‘afkem a,
and pronyel obytihopldseakgoiddyaphorn® (R manttetdl]l henkma@viCTeftkqaassi on
"therapeutica{ylﬂ)j/p effe(%ﬁ ve _ampunt” refers to_an amunt of the

homa , ditfuse large cell lymphoma (DLCL), Burkitt’s lymphoma (BL),

20 AIDS- related lymphomas, monocytic B cell lymphoma, angioimmunoblastic

lymphoadenopathy, small lymphocytic, follicular, diffuse large cell, diffuse small
cleaved cell, large cell immunoblastic lymphoblastoma, small, non-cleaved, Burkitt’s
and non-Burkitt’s, follicular, predominantly large cell; follicular, predominantly small 1
cleaved cell; and follicular, mixed small cleaved and large cell lymphomas. See,

25  Gaidono et al., “Lymphomas”, IN CANCER: PRINCIPLES & PRACTICE OF
ONCOLOGY, Vol. 2: 2131-2145 (DeVita et al., eds., 5 ed. 1997).

Other types of lymphoma classifications include immunocytomal
Waldenstrom’s MALT-type/monocytoid B cell, mantle cell lymphoma B-CLL/SLL,
diffuse large B-cell lymphoma, follicular lymphoma, and precursor B-LBL.

30 As noted, B cell malignancies further include especially leukemias such as
ALL-L3 (Burkitt’s type leukemia), chronic lymphocytic leukemia (CLL), chronic
leukocytic leukemia, acute myelogenous leukemia, acute lymphoblastic leukemia,

chronic lymphocytic leukemia, chronic myelogenous leukemia, lymphoblastic
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ant agoni st which is effective for preventing, aneliorating or treat i_rgg Qﬂﬁm
B cell 5 malignancy di sease in question. The term "i mmunosuppressive aa

as used h@rgidghar adjunct therapy refers to substances thatrieahnio?
suppress or mask the i mune system of the mammual being treated herein.

This woul d include substances that suppress cytokine productjon, |
downr egul at e lenkensigpbmepheocwis eukemiagwanesipicdseican 2, Byelpgsprouisukgneasidi gens.

10 Exanpl es of such nts_ include 2-am . -5-substituted pyrimdines
e s L S

(see U. S osure Of "which is incorporated

herein by referenggg exprég&aintiBfitpdificaldy effopivespiams? cefersiit anmetannt ofitke
danazol ; dapsone; gl utaral dehyde (which masks the MHC anti gens,

_ as
descri bed i n atlagnifavhiciNs effectivofos pogventingytameligraingicireatingibePesllt or MHC
anti gens Snd VHC fra%msnt S c¥é{?ospori n A, 15 steroids such as

gl ucocor t PcodPaMERIMEY diskays 10 AFSUSR; sone, et hyl predni sol one, and

dexanet hagone; Cytgk idrBf iRmBbheiprE8ive QG Ak usd Barelii K adjunet tefapg refers
anti-interferon-a, P- or 5-antibodies, anti-tunor necrosis factor-a
anti bodi es, amsibstaneesrthatect tosuppressentmasksthg wonpodisystenyel theimparampldigmien- 2

anti bodies and anti-lL-2.receptor antibodies, .. ~l l- - L:hodi es,
i ncl udi nd"antqe?@%ileﬁeﬁl‘&ﬁ&vé?ﬁﬁ}%ﬁ% Sﬁhf’tf"ﬂ%edﬁlaaé;sugﬁ%lg% E%EPE& %ﬁggé]ctk‘? odi es;
het er ol ogous RRkitephfPHOEYMRsPiPDM tighn eRBRsslod b ihadt the MECeirgizaby. y
anti-CD3 or anti- / CD4a” anti bodi es; sol ubl eﬁg)eptl_de containing a LFA-3

bi ndi ng 1@omdixamplas of Sudisipemts padindshaning-oGrda)-substinatisd pyaRtmes (serl-

st r ept odor nasg; r f.rom.t he . F : :

deoxysper guarih NG dsnparre sifRR b A Bl Ry sl
5,114, 721); Tezaei ﬁhé’;&?@loghosfph&ﬁmﬂbﬁ)rﬁﬁrﬁmﬁfe; @anazbl;alapsorks ighnare)deRdk:
430- 432 (199r18;_ 90/ 11294; | aneway, Nature, 341: 482 (13%8); and WO
91/01133); ar(tvhichaeasks theddHCoantizans, B8 desesibem Y4 PesoNostd i0-8E9Y1089. The

term "cytot oxj ¢ . 19 : ' 1 Rhi bits
or pr ovent o PaCF s PEolRS o VR Al EhC i Mise SRR SR A
termis it eng@sids bich Ralwdeoraoitamids 5.g., psalnigpes, Hethydprednidibng, @8 1125
Y90 Re 186 Re |1 gS sML53 30 Bi 212 p32 and radi oacti,ve,iégto es .of Ly%ﬂn
chenot her apeulexamafasans; cyighane o5 ieking raserigs artAgpHsineloging rpxpifLicmpn-o

enzymatical | YQ_%(ftﬁi.a}ﬁFib&ﬁégﬂ gﬁé-?rﬁor?ﬁgﬁéc%sii@facto&-%bod@s?&ﬁt%—%oﬁﬁﬁc%hs origin,

or fragnments T hereo rapeutic agent” is a chem cal conpound
usef ul i -t hefatiospanEbddiespintt-anadeukiER anfibedesdndcinsivbt-Rercagrior adibadiesit s

PCT/ USoL 4567 b T bR 8RB AR B0 FES ARy SO URR AP 4G onat es
P il A B
" anti-CD3 or anti-CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding
domain (WO 90/08187 published 7/26/90), streptolanase; TGF-; streptodornase;
' RNA or DNA from the host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell
receptor (Cohen et al., U.S. Pat. No. 5,114,721); T-cell receptor fragments (Offner et
25  al, Science, 251: 430-432 (1991); WO 90/11294; laneway, Nature, 341: 482 (1989);
and WO 91/01133); and T cell receptor antibodies (EP 340,109) such as T10B9.

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
to include radioactive isotopes (e, g. At211 1131 1125 Y90 Re 186 Re 1g8 sM153

30  Bi212 p32 and radioactive isotopes of Lu), chemotherapeutic agents, and toxms 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 cancer. Examples of chemotherapeutic agents include alkylating agents such as
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and uredopa; ethylenimnes and net hyl anel am nes i ncluding altretam ne,
triethyl enenel ami ne, trietyl enephosphoramn de, triethyl enethi ophosphaygabisde
and 5 trwoaizimabol onel ami ne nitrogen nustards such as chi orembusiilise7?

chl or naphazi ne, chol ophospham de, est rarrusti ne, ifosfam de,

mechl or et ham ne, mechl oret ham ne oxi de hydrochl ori de, nel phal an,

novenbi chi n, tBatensend cyelesphasphiamidesiG KEO o) (ﬁék}dm&f@;atasrsadl b Imselfa; d

ni trosur eas SLCh a car sti nﬁ%?chlo(i]gzoto terrus i ne, |onustine,

ni nustine, r4HPMYSEH HJ[OSB i %S“ﬁlg E‘F‘E@ ﬂ%uonfdnﬁ@{eidﬂ%ym n,
aut hranyci n, asg afeiol ﬂeeth?ieﬁﬁﬁiﬂéb Bfid nﬁ@?}lhﬂi&ﬁ%ﬁ%é&maﬁémgﬁﬁé{&ﬁhé‘

carabicin, carm norryC| n, " carzi nophi I'i n,” chronomyci ns, dacti nomyci n,

daunor ubi ci n mcth}él@ucmblamm&?, tﬁﬁd{lamphﬁspiwmmdmmbmmnnmmpﬂosphaodamdemnd

epi rubi ci sor | daru i cin, el | onmycj.n |

mycophendl i ¢ ﬁly %86’5!%‘? ogS?Pi‘HfFﬁ} nghmé Eﬂﬁ’%\ ﬂ%?ﬁ@@ﬁﬁci n,
pUF ONYCi N, URbRHEYHHAmIA0 LRf RSk, i3 aRdE @RI FEhmirs! ﬁg&ﬁ&%@.

tuberci din, ubenirnex, zinostatin, zorubicin; anti-netabolites suc as
met hot r exat e oz fB‘di'(bQIﬂOlmlﬂ anwlphﬂﬁn,l-‘rm)vendba&um paciaitermarediimastigch as
denopterin, nethaqtrexate, ter erin, tri rexat e; . purine anagl ogs such
as fludarabi H81° alﬁ*é‘fec nitﬁ‘?sélﬁqaﬁF? CERPBH ST OZYI06 M di ne

anal 0gs  suclh,smRffe, t1a§m9ﬁm %ﬁﬁaﬁkﬁ w7 B ASuclE A FPctHomys

cyt arabi ne, di deoxyuri di ne, 20 doxi fT'uri di ne, ’ enoci t abi ne, oxurl ne
5- FU;, ant® ogectsn@uma@ltbmwmraaasqnnedblamnsclamadaommmyuup |calmdieapicin.

epi ti ostanol , t.est ol act Q anti-adrenals such

i.ti ostane
ami nogl ut et hi° ?ﬁrrg ein, GAINGyCifl, ¢ 4Zuppiy CI‘hB‘PIPEmXElP& RIRY L, “’%‘UE}HC’&S
frolinic acigdtorasien, &LdRLs- SEB)QPBHQ;?EH@&H& ERxBhILEIS] GrubRiH, Br@Yikinl Ni - 1.
aci d; anmsacrine; bestrabucil; bisantrene; edatraxate; defofam ne;
denecol ci ne: 1¢ﬁrablcqumcelksnﬁ¢momﬁpmcn§, mempl'pmlm amd,amgalameszmet ogl uci d;
galllummtra droxyure | entd nan dam ne; t.ogu zone.
7t oxant rone SgopEio PRt Rdin. BRIBR Ty REPEDRR. WhpBlRRe RS8R i ci n,
podophy! i 5 ni gtragiodigray, StrBytbRyEhagibeRidiR! ez hﬁﬁstaﬁé%wblcmr azoxane;
si zofiran; spirogernmani uny tenuazonic acid; triaziquone,

2 2"-trichl @natmf:f@bmeamlﬁeas mﬁ&oﬁaﬁﬂe@nﬂmaémom@lm@éé’ﬁﬂﬁph@amd
mannonust i ”e(auiﬁjgﬂlg %.H‘i\o 4 e%t leﬁlcé;%xat? té’r% {e9m ﬁ'lax%x%gXtteoéunn% analogs

ar abi nosi de cyclo osp am

paclitaxel ( FAXOag fipdarBbing] @meqmpurﬁm,lﬂﬂhn@me mmguaiﬁhe eiddine bidalognd
doxet axel (Taxotere, .Rhone-Poul enc Rorer, Antony, France); chloranbucil;

genti t abi ne; SBCR AF RfiRkMe ﬂ%ﬁ@aﬁt%ﬁ%ﬁmﬁm ggmotiay, KRRrapIesdidemsyging4021

PCT/ US014456 I d
car bopl a/tzlén Zl\Z/)l %?ﬁ%ﬁkﬁﬁlﬂ%l nlﬁmaél?%ggg? nd HQM a§9%1ﬁ§t H?Se

m tonycin C dibinoxtanbdlonnropiongte] qfificeanol \ﬂlé]ﬂfl@ﬂtﬁd’la:stdmmlemmeadrenals

novantrone; tenjposide; daunonycin; am ngpterin;  xeloda
such as ammoglutethimide, mitotane, trilostane; folic acid repflemsher such as frolinmc

acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid; amsacrine;
bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone;

25  elfornithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyurea; lentinan;
lonidamine; mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin;
phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK®;
razoxane; sizofiran; spirogermanium, tenuazonic acid; triaziquone; 2,

27 ,27-trichlorotmethylamine; urethan; vindesine; dacarbazine; mannomustine;

30 mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside (“Ara-C”),
cyclophosphamide; thiotepa; taxoids, e.g. paclitaxel (TAXOL®, Bristol-Myers
Squibb Oncology, Princeton, NJ) and doxetaxel (Taxotere, Rhone-Poulenc Rorer,

Antony, France); chlorambucil; gemcitabine; 6-thioguanine; mercaptopurine;
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| bandronate; CPTI 1; topoisonerase inhibitor RFS 2000; - q MAR 2009
di fluoronethylornithine 5 (DMFO); retinoic acid; esperam cins;

capeci t abivgeiziagey pharmaceutically acceptable salts, aci deconsoersvatives
~of any of the above. Also included in this definition are anti-hornonal
agents that act to regulate or inhibit hornone action on tunprs such as
anti - est rogemthqml@tﬁ, PRt aRapss Hch aﬁrﬁﬁﬁlﬂt@ha“dr%‘%%ﬂqﬂé‘n@n FtH’rﬁélt ase

inhibiting 4 %Pﬁ I ne,
LY117018, ongé)a?ﬁ)ng P %ﬁaggﬂt Q\{g{m ehe” L‘gﬂ?o(?l ﬂ]ﬂ& ﬁan? |Van %%egns such
as flutam dewlﬂﬂréluirﬁﬁhdﬁelbui& 88V ahtrang; denipdsidep ﬂmlnod@mrﬁaﬂngapmmekelnda and
phar maceutical |y accept abl e salts, acids. _ or_derjvatives of any tg‘bu t he

above. The t dvandronpteCRE! 1itepeisepaerase iBhibBeTRES 20 Qﬂé%@oﬁ%m‘?th}’]@% ®hy one

cell popyl at ich act o anoth n

eanpl o 5t - SDERFORaelindE ot SR Elpsy kiRl bR R R IRd R
pol ypepti:de RERIBBRS orldRFVEGASE FRRPOT mleab@\xet ghdoiesludddeinglio definition arne such
as human grovvth ’hormone, N-met hi onyl human growth hormpne, and bovj ne

growt h hor mmetl-muhyagﬂn@ ﬂﬂﬂb&%ﬁh@guhmmm hoymApGIaFHON O BIRSEFYCH.2s

rel axin; prore I i n_ho atlng
hor none (FSH) L‘I ngT’% \é’ff I%aﬁ 1%&1%?%%;53‘%4 %#ﬁgﬁt el nilalgﬂldl %

hor mone ( LH) ;a(8eRaidagoles,oinhiddoagtatiokifén, brﬁ@bfeﬁS&eQﬂMehLYéiﬂ&iB ormpulsmne,l n;
pl acental |actogen; tunmor necrosis factor-a and - mul | erj an-.i nhi biting

subst ancé® rmpddereqifanedFatision) au¥saandipesss prghds: ﬂurar%lidﬁlmhl %{i?’w n;
| dat. i
\éfz\?\f ha][ ag? Oﬁ)é&éﬁfﬁ.ﬁdl%%ﬁ%&k&& aa(fltd%'c%erf:lﬂi Gl gﬂarﬂfaF@u%@QWQdc%thﬂe@aﬁoh d§1er ve

actor” transformng growh
factors (T@%&ﬁﬁﬁlﬁ&mﬂhdaﬂﬂﬂ@: 13 insulin-like growth factor-|

and -11; erythrop0| etin (EPQ); qgsteoinductiv factorﬁ gerfer S such as
interferon-a, -J3, Thetermy “cyielingyis SEERTICIETT {Prselpigs & %3(%5; y on%g

macr ophage- ?%%cgiragper UfihrEef s gplg@gm@méﬁ%gsﬂamﬁ@yofmh

gr anul ocyt e- cins such as IL-1, I'L-la, IL-2,
IL-g, |L14, dytolSned dreQymiphoRines,lmdhokiries,3nd infaditios] polypepiide horm®nesa t unor

necrosis factor such as 30 TNF-a or TNF-P;. and ot her epti factors
i ncl udi ng LI Anghuted pmanedhi gviokines agZrowlihprmgpe i aﬁﬁgmfy“gﬁfﬂmsﬁ8

i ncl udes prot LA FbwPhrARRe, Hnd bb ok of RARKBIHGR &e&brrdidllture
and bi ol ogi ca ﬁ‘g&é’%‘{. ve%w@al ents ofet he nati \f/%fe sequence pcytok| nes. 27 -

9 MAR 2005 \V¥R@Rired03toE0e] iwSolin; proisdilinTredaxitg prorelsxicg lygopTasmUR@HEONes t hi s
20t ve- subst afcd aficfe SrBalriagpafionedr il i B Be BRaR RS e Y
parent dritp affeihifPRGRhGh }Behélﬂm@ Wtﬁ&@\* Ehfroﬁﬁt%t gk@ﬁvﬁdfaefor pronvn;t ed
into the nore active parent form See, | man, "Prodrugs in Cancer
placental lactogen; tumor necrosis factor-cz and 13 mullerian-inhibiting substance;
mouse gonadotropin-associated peptide; inhibin; activin; vascular endothelial growth
! factor; integrin; thrombopoietin (TPO); nerve growth factors such as NGF-13;
platelet-growth factor; transforming growth factors (TGFs) such as TGF-o and
25  TGF-P; insulin-like growth factor-I and -1I; erythropoietin (EPO); osteoinductive
factors; interferons such as interferon-a, -B, and -y; colony stimulating factors (CSFs)
such as macrophage-CSF (M-CSF); granulocytemacrophage-CSF (GM-CSF); and
granulocyte-CSF (G-CSF); interleukins (ILs) such as IL-1, IL-la, IL-2, IL-g, IL-4,
.5 -6, IL-7, IL-8, IL-9, IL-11, IL-12, IL-15; a tumor necrosis factor such as
30  TNF-a or TNF-B; and other polypeptide factors including LIF and kit ligand (KL). As
used herein, the term cytokine includes proteins from natural sources or from

recombinant cell culture and biologically active equivalents of the native sequence

cytokines.
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5 Chenot her apy" Bi ochem cal Society Transactions, 14, pp. 375-382, 615th 2005
Meeting Belfast (1986) and Stella et al., "Prodrugs: A Chem cal Appro%é"ﬁR

to Target ewoDugn2iDel i very,” Directed Drug Delivery, Borchapginghiidery

(ed.), pp. 247-267, Humana Press (1985). The prodrugs of this invention

i nclude, but are ngt limted to, phosphate-containing prodrugs,

t hi ophosphat e- cont aPs tEE MWSJQ%F; US%dﬂnﬂhlS@PDbfmt@nrwﬁgSmWeouhsugsz

et Cor oy B0 e L TR L8008
phenoxyacet antglB-coaipagdd o Nlge fure GHGSan@Ns %ﬁbmbleﬁlgséiﬁ%aheﬁl actlvated or

phenyl acet am de- cont ai ni ng prodrugs, 5-fluorocytosine and ot
5f | uor our i di NROTIVSFied inie shaanere activerpant Sumy See.otie Wlbnamé‘Pmni:regsam Camecer

t ot t d be d tized
Mt 0.5 pr dor g P B Rerns e e el il ed i e PR B 450 Meetbe m ¢ od
to, those cheBelfie(Fss)bidSRISH S, dﬁ%@ﬁig?‘aﬂ (?ff%ﬁ'}i@al rb.&d% tk&Iﬁu mal |

ihi g

vesicle conposed of various types of |lipid hosphal I pi s an
surf act ant whiPehvers, thé¢@¢d Do MivervfeBWCbardaedalugecl Ss,q:q:h 243 %m,eHumahagom sts

di scl osed h ly henot h t . 20
The. component Sress Ciofe)- ks pRiRieskr i e e RE R e Ao dpn, T
f or mati on, S]bliﬂsbﬁﬁteicﬂntabﬁné Pl g R BMIRPRAE -cOhtaldif) ﬁ?‘%ﬁ%t g%%g&ri Bﬁt%mlﬁg @

term’ package insert" is used to refer to instructio 'y 1nc
in comrerl® alpy glé@fldﬁ-cﬂﬁémmg@yodr@gq@ilbmmosamd -tratdi fedhp@idrudsnf or mat i on

andlor war ni e e o BT prolRASTs 4R EREEE RS RSl e Y S Slen 11T

Product i on of pistiok padimsdd- b@tﬂ%@@?&r@@%r%hbﬁélﬂss&fsuf@é&‘f acture of the
present |nvent|on use, or incorporate, an antibody that has

i munor egul at E}pe}nyg?@{ztiaml@grconémgng arndruge75-flanrdcy©se, and3gherfiluognailine

anti -CD4 or i <= n.antibody. t ha b|n cel
surface mar kgé}toﬁ % nglugp%hbq%gcﬁ“ﬁ%{égéﬁ?ﬁetvom a%“'ec dr%tgx%
anti-CD 13, o6f cyastbkic@pdgs mﬂmwbdaenﬁﬁgwlﬂtmggwdns%f dredforhes 1@&%@&%
such antibodies will be described herein MAR 200 WD 02/04021

PC s/ USUI n56 7icinds, busjagengtdimited pe these gheraetherapentia amt%ﬁescnbe%w@m ng for,
fhey Son(S) Y or A Hirdsom 8 4B SeS AL IMARoLADeABLL IR ofuRAL | OF
esir

t hereof, containing t erna or addrti onal | Y,

cells expres sphtgphﬁq:xdmincgﬁmuﬂictithIﬁcmehkcﬁhfoﬁ-aeﬁvﬁ-grbfbﬁdmglmdhfa@ the
generate, or screen fg ant agoni st (s Xt her. forns of the B cell surface
marker 5 usef HH2EPRStY AisElosadihstrin ad gationelly, arhemasherapenticeaaent)do arpammal.

skilled iy t PEhAEdmpottnts®Ptife liposome are commonly arranged in a bilayer formation,
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 warmings

25  concerning the use of such therapeutic products.

HE Production of Antibodies
The methods and articles of manufacture of the present invention use, or
Incorporate, an antibody that has immunoregulatory activity, e.g. anti-B7, anti-CD23,
30  anti-CD40L, anti-CD4 or anti-CD40 antibody, and an antibody that binds to a B cell
surface marker having B depleting activity, e.g., anti-CD20, anti-CD22, anti-CD19, or
antl-CD37 antibody. Accordingly, methods for generating such antibodies will be

described herein.
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antigen sources for CD40L, CD40, CD 19, CD20, CD22, CD23, CD37, CD4 and B7Y
antigen (e.qg., B7.1, B7.2) antigen for producing antibodies accordl nggt"H\R 2605
t he i nventywenznang well known. Alternatively, peptides can ggeryggntiRets cal ly
prepared based upon the am no acid sequence. For exanple, with respect to
CD40L, this is disclosed in 10 Armtage et al. (1992). Preferably, the

CD40L anti body or &htinolebuleito beuseddypridudtionet; hescrtmﬁmg]fm'eahtégm(@@mdhe

anti body discl osed ent 6,001, 358, .isSs 99, and
2551 gnetl to- | BRc asALtpleEh f B RBtes SR LPON TR wriEpRE B dBtdsmpPe

ant agoni st | 5A@t@nﬁﬂ%él?%@ﬁdmﬁﬂﬁﬁ@oﬂél&te%p&%ﬂﬁé thd@fligen at Bl &q’pélﬁf-’acg@éﬁlﬁé SO
be admi ni stered. For exanple, thé antagoni st may conprise sol uble CD40, a

CD40 fusion pusf.'tddo @emata og seriebn foo) atagopist(p) &yber forme pf ﬂmrialdsu smfsmmatk@r or
conj ugat ed W t t ot axi c_agent h as those, des erein).

by afes o uistlor Sopatie Sutday e b LB alecrtin re okiled T8 hERT Sliblece
mar ker of i nt | réphot 2 8¢ Utp4\Whh HY

bi nds to that %@PSQ&E&%@CE&O @%D e%}%%%zdng@f%;mh r%ﬁe) st:{ir:eened for

i ts antagoni santmgepl(e)gxeBtmeB?’amdm[gcncfommgmw anhbcbﬂ@ acx;:yrctnngm thedgesntionThe

antagoni st may_al be a de gener at ed .b n desi or age
di spl ay (V098 Wt i "1@9‘5%/5 éﬁ& %Sﬁé‘g@?g
embodi ment,  bLhgndRiEEHIG S F&ﬂ”@aﬁ%&@b{th% sprect QQEQD%H‘ fhis Erdzﬁﬂ'édeﬁ%ly

anal ogue desi gned based 25 on th of an antibody, for exanple. Wile
the pepti e neymiegestahgi¥23tic by itself, the peptide may optionally be

fused to a cytotoxi,c_.agent_ or SO0 as
to confer ADCC and/ll){)erfr& FW%PFBW%E’%Q&%EJE%% g%qﬁechm ques
for, the produgiihmzef antib€DAL, bRHhAy BNCABENISUS. Faedt 600133 82¢asdian PgneM t h
t he present invention are descri bed (i) Polycl onal anti bodi es Pol ycl onal

anti bodi es ar 84pt¥Peandtassignes te SRECPhannpesnticdly Gomparapde  subcut aneous (sc)
or intraperitoneal i_njec of .t he. Ieva
0%/ 04021 < 5 N 20 astcRleriEs IR Fordaifisl b Bbo Rl AEEeRF oty B

conj ugatejshe aﬁﬁmﬂ@mayalﬁd 1geintifistrdd. Bbedaniplatthe antabSMENDESROMpriSe t he
species to be inmmunized, 8 ﬁ keyhol e |1 npet henobcyani n, serum al bum n,

bovi ne t hyr ogiselbiei(D40pn A prqtmmﬁausmilan?léﬁulsépwoawb ppieralivdHesd or
dor Vet ) 09 SR Bl IR Sy BSOS s e g or ©
lysine i small molecules may be screened against the B cell surface marker of interest herein
in order to identify a small molecule which binds to that antigen. The small molecule
20  may further be screened for its antagonistic properties and/or conjugated with a
cytotoxic agent.
The antagonist may also be a peptide generated by rational design or by phage
display (W098/35036 published 13 August 1998), for example. In one embodiment,
the molecule of choice may be a “CDR mimic” or antibody analogue designed based
25  onthe CDRs of an antibody, for example. While the peptide may be antagonistic by
itself, the peptide may optionally be fused to a cytotoxic agent or to an
immunoglobulin Fc region (e.g., so as to confer ADCC and/or CDC activity on the
peptide).
Exemplary techniques for the production of the antibody antagomnists used in

30 accordance with the present invention are described.

(i) Polyclonal antibodies
Polyclonal antibodies are preferably raised in animals by multiple

subcutaneous (sc) or intraperitoneal (ip) injections of the relevant antigen and an
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resi dues), glutaral dehyde, succiic anhydride, SOC 12, or R N=C=NR, where R
and R are different alkyl groups. Animals are inmunized agai nst the3 MAR 2005
anti gen, wmommneagani ¢ conj ugates, or derivatives by conbi ni p@ry@ndse7200 g

or 5g of the protein or conjugate (for rabbits 10 or m ce, respectively)
with 3 volunes of Freund's conplete adjuvant and injecting the solution

i nt rader mal | $digvanh ftenay be §$Qfg£t.0 conugatmithl relgvar antigendniamaptsingha iboost ed

with 1/5 to: he orj.ai nal. a nt_of peptide, or njugate in Freund's
conpl et e adj blglléﬂlﬂ?méwcgh cuspgﬁg%ﬁgg? W@ﬁ%ﬁ af W@%ﬁ@%ﬁ‘?@ew%éﬁ“% 14
days | ater th&u&ﬂhﬁ@dﬁn@ﬂ%ﬂ@é@ﬂﬂirﬂ@ séf&aﬁ@??mniiﬁhiﬁﬁ 4 BRAbAAIQLY

p

titer. Animals are boosted until the titer | at eaus. Preferably, the

ani mal is bodsneatiamg hgemitcfor exAmplaes wmalsimidobeszom sdfusigammiBeitsterconj ugat ed
to a different protein and/or through a . different cross-|inking reagent.
Conj ugat egs3 a?%od'& Dthrr?&gg o ﬂelPSd'Sﬁﬁ‘il%&ﬂ?’hé’gﬁwﬂﬂcwe g"Bﬁ‘%’?‘@Fﬁ” usi ons.
Al'so,  agyr egaidieg), URMaSdhYaE sdscidl ARyAFReSSOE ,|o¥}1|%§§é=m %E.%ge&& Re

| nmune response. . 20°(ii) Mnoclonal antibodies nocl onal anti bodies are
obt ai ned fr oprediffersmit atkiybgravpssubst antial |y honogeneous antibodies, i.e.,
t he i ndi vi dual anlt;%ﬁ:_)lod' es conprisin thgﬂgozg_ﬁl ation are .identical except
for possible natu tho%fsw-“r%z X & VR PEs TN e SUBYSHSS: Oni nor
amounts. ThugeritiiR 889 cbhfHininB0NLC] or 5ngi d he 25
anti body as ngli1 beiengslac m %fg}e)éﬂl%f is"c?ret ﬁaﬁ%ﬁ%&fﬁ?pﬁﬁ%g%ﬁ%ﬁlghe
monocl ond} ant nboy respectesel pewith d e dsagof Freuhysconiphete adjeédno and injeeting the

descri bed by Kohler et . al., Nature, 256:495 (1975), or may be nade by.

r econbi nant AR iprfeTpgflsat @H{t’é}l‘? SIGS: 6&?@%}%%.thq Fupigls 3 PRastdtith

met hod, a MousLOf/1 0 tiEsri SRR AR LE aﬁfd ' ' = , s
I mmuni zed as herei naboven%escri bed tg e .ec‘?ﬂtﬁﬁ"?@%ﬁgg??%@at é’tnﬁ)gertg c{éﬁgr "
are capabl e by spbodamrong ignttidncd negtipleatitesi $dven pe &4 daysdbtey thsianandioare ded

tei d f ' 10 zat | Al 1. L : t be i i zed
PVt o Ly ARG ABEE Bt v S or AEBRS e, At Dories bl B 6Lt abl o
fusing agent plateil. BefRablyeiRELAAS i§gpost8th399§njléé/éQ OPhQ 4828 antigen, but
PCT/ US01/ 1561/37 glycol, to forma hybridonma cell (Gdding, Monocl ona%

Ant i bodi es: PpPRERISH ée a diferepy protain and/pptiBoughoadiffacent orose likking sag®®86) ) .

The hybrid |1 s th d. d d i n. a. suit ah
culture  moar e Sl SR e RE TRt AT Bl Gl Akt
i nhibit the gsembitim adenddifueh\ialeh afditdBiyused o BB Ak RO FRp6RE! S-

For exanple, It the parental nyeloma cells |ack the enzyne hypoxant hi ne
guani ne phosphori bosyl transferase (HGPRT or HPRT), the culture nmedium for

t he hybr'w‘ioning)sﬂjoxg‘ijg%ia/mwoldllesi ncl ude hypoxant hi ne,

Monoclonal antibodies are obtained from a population of substantially

homogeneous antibodies, i.e., 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

25  antibody as not being a mixture of discrete antibodies.

For example, the monoclonal 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

30 hamster, is immunized as hereinabove described to elicit lymphocytes that produce or
are capable of producing antibodies that will specificaily bind to the protein used for
immunization. Alternatively, lymphocytes may be immunized in vitro. Lymphocytes

then are fused with myeloma cells using a suitable fusing agent, such as polyethylene
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-am nopterin, and thym di ne (HAT nedi um, which substances prevent the ;
gromh of HGPRT-deficient cells. 10 Preferred nyelonma cells are t hosd Wil

fuse effi eé@mdayzr support stable high-Ievel production of pgnyidsedysshy the
sel ected anti body-producing cells, and are sensitive to a nedium such as

HAT medi um Anong these, preferred nyeloma cell |ines are marine nyel ona
lines, such aywhds fortes hxetiohraorlNGRding] Mondclrd Anribaviess Eringipbessand

avail abl e fr t he Sa itute |1 .Dustribution Center, San D ego, 15
Cal i f or ni a USAZCTH{dP %’gﬂbgf‘&%’nﬁg -66%318_5@51 s available fromthe American
Type Culture Col Ity 8RdodYRBARSASs prébardl At PseckiRPand Lo iMYLhOEBlediHure

nmouse- human heteronyéloma cell |ines al so have been described for the
product i on ofméximma that poeferablyrcahtaarst dnged nege Sibstdnses thit intipittheggrowthi®3: 300 1

(1984); Br.odeur .e l.., .Monocl onal Antibo oduction..Techni ques and

Aol 1 Gat i cns Sipyvel o MigamfRgA Car T gn SRRa ety he X REnEIg iR PASRH 7Y AR ur e
medi um i r_ whi eclﬁﬁfmg S fl’ﬁh@%lﬂm HoSplass % gltrdrferasty GIGERT on Of
monocl onal anc'(télnf)%?gﬂs | ecfﬁg% aagai ns t_hﬂ;&)antlljgen. _re_fercgbly, the

bi ndi ng speciHPRTY), theofultorzmoedionabr tathivbudemas ppoadlyevillinclyde byproathens, | s i s
determ ned by i.munoprecipitati by. an in.vitro bindin sa uch as
25 adi of mmurRESRHFE R ORI AL metivE WhRkREER SR LR e
The binding afi&pRirtderefent 8gnonocl onal anti body can, for exanple, be
determ ned by the 30 Scatchard anal ysis of Miunson et al _, Anal. Biochen:.,

107: 220 101980). Areferrefpiyeicioneellsatd those that fisaeffidiend!y Beppgst dehlee

anti bodi es of. .the desired. 30 _specifi.cCi affinit and/.or. hVi t he

cl ones may behlglb'gee'F Qﬁu‘gvnquﬁﬁ&?% L tﬁ%??%‘f‘ltcd iR dedgmrgggéﬁg%éfrl%\i\aﬁhg%rf
standar d_met hedg(4e0i ABdiuMReE hOBRAIT MBsuRN difsng tHekd, peéfetres neelbr edl i ce,
pp. 59-103 (Acadeni c Press, 1986)). Suitable culture nedia for this _Plurpose

i ncl ude, for lineanars rouniB mEsloma lnesisudisantheseifertied from MMPP oAl and MPC
hybri d ] b Ln Vi scit . y Lom. 31 - 9
VAR 2005 vio Bt gsmoncTr i fomeby SaRandifile COl bt Rid Galel Sl Bleeet, ©

t he subcl pnescaifemsaUsabhyd SR HEIA gh16amceNeaviilable feormate Ameraas Typs
fluid, or serum by conventional immunoglobulin purificatiaon ﬁ;o edur es

such as, for ewdirpCollegion M%?ﬁ%éﬁ?ﬁ%s@ﬁ%m&ﬂaﬂ%@d TEOHSET r aphy,
PeL oot oPnglER i AbHR 2l b S1AATS 08530 cH Pingicoci 1
conventi epal moaeRehH estifodied.(Kobyor s Umgnabi. grisa00eb(1984) Buidesr ¢/ladt ar e
R of Chrur MasioShal Meeibods Brodiction Fohmigues and Apisanions, pp. 5163 (ardl
20  Dekker, Inc., New York, 1987)).
Culture medium in which hybridoma cells are growing is assayed for
production of monoclonal antibodies directed against the antigen. Preferably, the
} binding specificity of monoclonal antibodies produced by hybridoma cells 1s
determined by immunoprecipitation or by an in vitro binding assay, such as
25  radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA).
The binding affinity of the monoclonal antibody can, for example, be
determined by the 30 Scatchard analysis of Munson e al., Anal. Biochem., 107:220
(1980).
After hybridoma cells are identified that produce antibodies of the desired
30  specificity, affinity, and/or activity, the clones may be subcloned by limiting dilution
procedures and grown by standard methods (Goding, Monoclonal Antibodies:
Principles and Practice, pp.59-103 (Academic Press, 1986)). Suitable culture media
for this purpose include, for example, D-MEM or RPML-1640 medium. In addition,

the hybridoma cells may be grown in vivo as ascites tumors in an animal.
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anti bodi es). The hybridoma cells serve as a preferred source of such DNA.
Once isolated, the DNA may be placed into expression vectors, which ar@eMAR 2009

t hen tranwbam(adz]lo into host cells such as E. cols cells, ;&jmgm“%
cells, Chinese Hanster Ovary (CHO cells, or nyelona cells that do not
ot herW| se produce inmmnoglobulin protein, to obtain the synthesis of
monocl onal  ant i bodkesmpnoglaralrantiboties aeuretbdby thesiubslong@ews sutablyrsepariied on

Cecomo "B L AL S SRSE0 B B AR OB
Inznmunol  1puRG¥stion pRedirds 48h Asl 99 OxamPROPIVESIn TREEDERE, AR AL t'i‘tg

speci fic antibodies, or antibody fragments, ~reactive against a oL, CD
19, CD22, CDQbrODGﬁtOQBPme@tGIﬁctrOphomeqst dlaﬂafslémr@fﬁmMOmasgltapby gp39 fusion

t d bed us. .P t
[l brar  es> encod ng N AnARSRdBE o islal ntbpdit i oG HEFRar Sekpredsed i n
20 bacteria ywking 0%11%31 %c&&me@'?@@ b?%s@%ﬁﬁ%ﬁﬂﬁ&hﬁe obBSRb é}Ecaﬂ:agfe

exanpl e, conplete Fab fragnents, VH'regions a Fv reglons can
expressed i nobhuoidng @ectﬁqaﬂig tplzzges engodmgholealvy and tightshaie of Murinexanpl e,

ward et al 544.546 (1989): H t al
1275. 1281 (16%’\@%’ uélﬁ??d : Bxprdoma "8{15 S§TVE ASRTE R %dég’smsgé%giﬁégéﬁ“‘e
Screeni ng sugddlatedrBe IDNA%&ghbe bwce&&ﬁ%kﬁessﬁm%%s wHidZare drnHahsilete®’

CD20 peptide, can identif é i rmnunogl obul i'n ragrrents reactive wwth CD40L,
CD22, CD1Q9, imp hospeellsauck andt r:qlelcgzlls s as COS- delis nChinese Hamsitder AMaey (GTHH

Genpharrr) can pr ce .anti bodi es or .fragnents reof. I.n a
Fur ther erboar et oeioPaBEREHES BT pRERG S MeghisREsRiohiobaft BHaedl - om
anti body phagetdih fiedynBsesteitanahdtlonaiahGbddid ih BEdYRESHEIRa D6t del Review
McCafferty 30 et al__, Nature, 348:552-554(1990 Cl ackson et al., Nature,

352: 624- 628 @utyxay ogmomt@ﬁp@ﬁsswngn baatiria GIINA engczﬁngmas@bodymme
descri be the NA~0 e d hu usi ng
phage |i brar |%§%%hﬁgegﬁ%n Pm Jéle cat 5‘8%2%28@9? e pr ocf%ﬁ}%b o’ ’*"r’n gh

affinityl1$ nMReange3o: mBnﬁlssa(mpg):Qodl es by chal n shuffling (Marks et al.,
Bi o/ Technol ogy, 10:779-783 (1992)), as well _as conbinatorial 32 - 9 MAR

2005 WO 112/ 114021WWMWEWW%WW¢G§,W@HWM®W¢8W as a

Nue oy o RERARRSYSHISER CYBIOL (RS APAEDA] B CDIEBAd bRt £l ot
al ternatives akthd gpafl fusivhadrotein descitat imttS. mwt Nybs b)) id wabreegues f or

i sol ati on of nonocl orsial anti bodj es. 5 Methodol ogi es for producjng
monocl onal afEPESHeRA men&mi@@tleanw&mg{m gmeﬁrpqwsalaﬁrﬁ@tj RS e 0L

and museo DAkt 4TIk (DO ARR]or I HBRLFS: Jefliad! ForlcRafie, et hods

of the invention, are descri
complete Fab fragments, Vy regions and Fv regions can be expressed in bactenia
using phage expression libraries. See for example, Ward et al., Nature 341: 544-546
(1989); Huse et al,, Science 246: 1275-1281 (1989); and McCafferty et al., Nature ;
348: 552-554 (1990). Screening such libraries with, for example, a CD40L, CD22,

25 CD19, or CD20 peptide, can identify immunogliobulin fragments reactive with
CD40L, CD22, CD19, or CD20. Altematively, the SCID-hu mouse (available from
Genpharm) can be used to produce antibodies or fragments thereof.

In a further embodiment, antibodies or antibody fragments can be isolated
from antibody phage libraries generated using the techniques described in McCafferty

30 et al, Nature, 348:552-554(1990). Clackson et al., Nature, 352:624-628 (1991) and
Marks et al., J. Mol. Biol., 222:581-597 (1991) describe the isolation of murine 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., Bio/Technology, 10:779-783 (1992)), as well as combinatonal
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Application No. WO 95/06666 entitled "Anti-gp39 Antibodies and Uses _ AR 2005
Therefor;" the teachings of which are incorporated herein by referenﬂ:(g| ?ZI
their ent w@byws0k® Particularly preferred anti-human CDAOL mAtudedies of

the invention are MAbs 24-31 and 89-76, produced respectively by

hybri domas 24-31 and 89-76. The 89-76 and 24- 31 hybridomas, producing the
89-76 and 24-igfection ahddr edp reewpBOsionsisys stnatary formpstsictieg verydangephese

i si f.the B t T i th ihe Ager] t
ol ot on (AREEes QbRRTUTF FLAI Vi BPdh. teonay a2t ac20a Roanttbisotiese on 15

Sept. 2, 1994echHifucd%rd 9idbBYOAEAIR 085 trAfE b SitbnOdIhal AREERS/ 1RBribibiaRer  HB
11713 and the 24-31 hybridona was assi gned ATCC Accession Nunber HB11712.

The DNA al so taelyidpeesfodisolanhn dfonomchompl atibbdiesubst it uting the coding
sequence for huma avy- and_.light-chain constant dommins.i.n place. of the
20 honol odous. mur | MECRARRAES or PR GHEE! Sba gt BUAD) Rireie Lotrinee,

al ., Prog @D{:lorgﬁﬁéludﬁ%hﬁiﬁ& CPlofSmd nfcfn%g@ijoénd@ﬁitﬁngéﬂioogxlﬂélbﬁaﬂ oi ni ng

to the immunogl obulin coding sequence all or part of t ng sequence
for a non-i rmmbodiestbort wse ipdhe pefitodd ef thEyprentbh.yare daschibadon POTRatewl obul i n

A el R R o A U R S ISR
of an anti bodye &éacﬁfnggtoguaﬁabm%e RiaaheRhn BP1FReSE in GRMLMPI One

ant i gen- conbi ni ng si aving speciticity for an antigen and anot her

ant i gen- ¢8nbiRdrhenigily préfamcd gngpaoiahi@P40L dmrbodiesipf the membtiemare d&Abs 3B3Li i)
Humani zed anti i Met hods for .h ni,zj ng_non: huma I hodi av een
dosor | bed | n THEDsTE. PrOBNCHESAY VEId ONWEHTBE 24t BOGL- Facl D20 BHorE
am,no aci d resj gieRIonYs, BRRRhe thBBY.76lanf RAM 18NSR &S rebPictiRelySwBRN - human.

These non-human amno acid residues are often referred to as "inport"
resi dues, whidsgpositast undsirdbe pxovisatasroftheoBudapest Trpady withde AmeriaRI 9B05 WO

02/ 114021 PCTLUSUL/ 77 vali e in. H i.zation can iall
por for med 1 of PN R LRE S or S RrlvertiBS Mo\ ou 0305, & Y
Nature, 331: 5ept529 90398 39396 ﬁgsmae&aﬁssigned\hmm&%&i&?ﬁn&% (1988);
Ver hoeyen et al., Science, 239:1534-1536 (1988)), b substituting

hyper var i abl e1Bé47 bhardktheedfc 3t hybmdamewaoissizngd eeegiehDeEbeY a 5 human
anti body. Ac qﬁﬁpr, such "humani zed" anti bodies are chineric antibodies
(U. S Patent]ﬁg. 477816,567) wherein substantially |less than an intact human
vari abl e z:domai n h@Rke DAEA atsdosiby behedifind, fdrexeaplegspabeittnsteuedimg from a
non- human species. In_practice, hunani zed anti bodies are typically human
anti bodi es i reeaHeRgs for human heavy- and light-chain constant domains in place of the
20  homologous murine sequences (U.S. Patent No. 4,816,567, Morrison, ef al., Proc.
Natl Acad. ScL US4, 81:6851 (1984)), or by covalently joining to the
immunoglobulin coding sequence all or part of the coding sequence for a
[ non-immunoglobulin polypeptide.
Typically, such non-immunoglobulin polypeptides are substituted for the
25  constant domains of an antibody, or they are substituted for the variable domains of
one antigencombining site of an antibody to create a chimeric bivalent antibody
comprising one antigen-combining site having specificity for an antigen and another

antigen-combining site having specificity for a different antigen.

30  (iii) Humanized antibodies
Methods for humanizing non-human antibodies have been described in the art.
Preferably, a humanized antibody has one or more amino acid residues 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”
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sonme hypervariabl e regi on residues and possi bly sonme FR residues arg
substituted by 10 residues from anal ogous sites in rodent antibodi e: .M%@BS
choi ce of womaniozari abl e domai ns, both light and heavy, to merusedidsh

maki ng the humani zed anti bodies is very inportant to reduce antigenicity.
According to the so called "best-fit" nmethod, the sequence of the variable
domai n of a r@EBRle domm—ﬁ@aym@emebe@sa@éﬂkygerfe@egrfommngithc argthaf of

k h ¥ ' T . whi ch i
1 osest 1ot @R OB o B 8 Ve P01 01205 DB BRI Rt et ot
regi on (FR) fM&tuI-@EmmBQI@QS@yﬂW?ﬂ@s%ﬁn(éil&m,sS@z‘En@é 239453411388 N048)). bﬁz

151: 2296 (1993),; Chothia et al., . Bi ol , 196:901 (1987)). Anot her
met hod uses aSupakitutieghypertatahiawegin sesentesdeor the edrrespamdinpseguasas s

equence @f h n.anti bogi of . a, part.i cyl ar..sybgroup .of light qr
heavy onatns. e SR8afChORRER, Sionar Rk GEd Al e nprir hbbades
humani zed ant {9 dPfent (4526, 58Y) Rherein s%%%ﬁaﬂgtléss tﬁ‘&ﬁ”"% in'i»fiz‘éft-hlug%;h 1e:fe285

(1992); Presta et al., J. Irnrnunol., 62 (1993
i npor t ant  t hatoman hevekcasubsitiiedrbn theedrvinondingt senuérwe fofin hingn-hahén ni ty for

t he antigen y er_favorabl e. biol ogi.cal properties. To .achi eve this
goal , Zg aC(a:S{g’(rgc ?‘% PO C%PWE%Q@%BFT%M@@%@ gaﬁhﬁ 1, hich
prepared by asopicdegesyaghbl@nediySiesidats iﬂaQ)oﬁﬁbma FEQ%&'@&%@Q&&;Q{%&Q%

conceptual humani zed products using three-dinmensional nodels of the
par ent al 18nd 1§6idues Fem asalgaenscilss inThdan antihadessi onal i nmunogl obul i n nodel s

are comonly avail e fam.l,ar to.  thos i1Jed in the art.
Conput er progr ans gﬁ%&f\%ﬁ%m@&ﬁ?%%e ???@gf’rbﬁﬁéﬁﬁﬁw }ge&vgyt.oﬁf e bI e

t hr ee- di mensi makihg cie huidiidedaBabodiésis Oy iBPpoRhntI6IreddRAnGgBsicAAt Rccording

i mmunogl obul i n sequences. |nspection of these displays permts analysis of

the likely rtgithe 8 caligd “pestifif msthpd, thesequenest ¢fdhe maridfle dhmatmekih tdest

i mmunogl obul i | e. | vsi s,0f residues that.influence
the ability citPRdys Stpentd ?&%ﬁ%ﬁﬁ%@ﬁ?ﬁ" KBbR ol Gapmai, "t hi's
way, FR rési duigserasn The malaactquinenehich idiload: fotm dfhbe 3ddent & tMBR a2&pedNO
02104021 PCT/ US91/ 15677 recipient and inport sequences so that the desired
anti body char2idpepy@an Fameyerk 1ggion(FR} o5 thednupamped sntbedy(hens erajer/.
antigen(s), ig,Rahe 9 I . hy iahle. [ r esi s are
directly and j!rir’gst é’ﬂggga%étq]g%ﬁicﬁl\?g}%%gd? gpl?fr? 'ﬁ‘é’ﬁ?igﬁg%gﬁ(??g@% E%#%%‘le ng. 5
t° (iv) Prinmamethed ufesta feoticida ffenatwiek rdpighdetivet ffrom @nd comsansisfsequgesefat i ng
reconbi nant a { bodi es i 3} . . .

all human antibodies of a particular subgroup of light or heavy chains. The same

20 framework may be used for several different humanized antibodies (Carter ez al.,
Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J. Immunol., 151:2623
(1993)).

1t is further important that antibodies be humanized with retention of high
affimity for the antigen and other favorable biological properties. To achieve this goal,

25  according to a preferred method, humanized antibodies are prepared by a process of
analysis of the parental sequences and various conceptual humanized products using
three-dimensional models of the parental and humanized sequences. Three-
dimensional immunoglobulin models are commonly available and are familiar to
those skilled in the art. Computer programs are available which illustrate and display

30  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 sequence, i.
e., 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
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di scl osed by Newmran, Biotechnol ogy, 10: 1455-1460 (1992). More
particularly, this technique results in the generation of primti ZedMAR 2003
ant i bodi esygMugdazcont ai n nonkey 10 vari abl e domai ns and hugfi,GQRREEAT
sequences. This reference is incorporated by reference in its entirety
herein. Moreover, this technique is also described in commonly assigned
U.S. Appl i catrtopieniandgp8i SeiEfsesfso thead therdcdmad anyb@ly, chae@seristwhiusch ass a
continuation.of U S . Serial No. 07/912, 292, filed July 10, 1992, which is a
Cont i nuat | on GiedaT ARy Phb Gied 4nAGIT0F eSS 13 SHah RERBIFSE o600
which is 15 fidigh lokides HRIGBURS ifdndd sRAEtRly thdlved@lihAleMNng Adbded S, 064,
filed July 25,1991, 08/379,072 and the parent application thereof all of
whi ch are i nbidmng.ated by reference in their entirety herein. This

techni que _nodifies antibodi es such that they are not antigenically

rej ected élpon adm nistration in humans. This technique relies on

I muni zatj on Qf : noonkeys with human anti gens or receptors.
Thi s techni q&@’m?ggé\?[é}?ggggb?%épgreat e high affinity nonocl onal anti bodies
directed to human Amseither highl§ effieicanmegsrier gditeating iecanbmantintitndague

anti bodi es to_ human oL, 20,  CD22, r y. screeni ng of .phage
di splay |4 bré’llﬁcé%ge‘ép.‘f(':géﬁm’ @gqgﬁzwwmlggﬁ%é-g%é%gﬁﬁ OF8 PAYC fholy, s

| ynphocytes f : &@Q@u A Qi ed | HethiRIHERYe Ccan
be perforned t%@%ﬁ%lt%%ggg%@“ e aitf%&é(%%}mnl ;éﬂg}ségicgﬁed u. S. ¥

Appl i cat i16n Nariabig/déBiAins 20d hfnke condtaneseqperic@85 Thisweterporeds encdryoratedfbar ence
inits entiretﬁy herein. Anti odle(smgeneratgﬁd usin thﬁ métho s,described in
t hese appl i cAEFETCE HRTRCTMERY BEX QURTEPVHBRS 155 &4 35 GFEHPESY Muman

ef f ect or f UnchBRontl 8Erme8 AHS Shlp1icIHBITRESTH/$79,872,3116d bRDSmeRY a8 sl -1 fe.
The technology relies on the fact that despite the fact that cynonol gus

nmonkeys are phlyich ispecoatingationyof 1.8 Jeaial No. BiiREH292, filndJulytli0, 198 cvlyah 52 many
h tei f ' .ef ' D1

Vor eover - becRaBRARE G R b SehaRe it h T TIHER 23 RR P B it a5,

- 9 MAR 3Q05 fipMiyhlcdhfididetidd-iRedh U018, BeA4INBUTANSS, 06 dilaaTulkaxs, es9pener at ed

i n these nonkeys have been di Scovered to have a high degree of am no acid
honol ogy to tOfd3%,@roddheipdrentiapplinasion fresead ]! off which arecdiggermeorsigd Récaque

I mmunogl obul i n_l i ght g};d heay: hchai n variable region genes, it was found
that the seqUEREETED He Y ly was 85-98% honol ogous to its 5 human
count er pagt ( NewmehiStecBhique hB38Hiks adtitydidssaéh ait tHxgdye genaitileaitalin this
way, an anti-CD4 antibody, was 91-92% honol ogous to_the consensus sequence
of human - i nrigiRsEdoan adminisrias khymaiso F&uy Iehmgne elies pn gy zation of

20  cynomolgus monkeys with hurnan antigens or receptors. 'I'his technique was

U

developed to create high affinity monoclonal antibodies directed to human cell
surface antigens.
| Identification of macaque antibodies to human CD40L, CD20, CD22, CD40

or CD19 by screening of phage display libraries or monkey heterohybridomas

25  obtained using B lymphocytes from CD40L, CD20, CD22, CD490, or CD19
immunized monkeys can be performed using the methods described in commonly
assigned U.S. Application No. 08/487,550, filed June 7, 1995, incorporated by
reference in its entirety herein.

Antibodies generated using the methods described in these applications have

30  previously been reported to display human effector function, have reduced
immunogenicity, and long senum haif-life. The techmology relies on the fact that
despite the fact that cynomolgus monkeys are phylogenetically similar to humans,
they still recognize many human proteins as foreign and therefore mount an immune

‘response. Moreover, because the cynomolgus monkeys are phylogenetically close to
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As descri bed above, the present invention relates, in part, to the use of
nonocl onal antibodies or primatized forns thereof which are specifitc3tMR 2005
human 10w@MBloant i gen and which are capabl e of inhibitingp&pQysisgnal i ng
or inhibiting CD40ICD40L interaction. Blocking of the primary activation
site between CD40 and CDAOL with the identified antibodies (or

t her apeut i cahPtpags, flee antikodiesgpmerated imbesompnkeystiiavebetnl disdongred hehaversbi ned

ant agoni sti c fect on.positive co-stinulation with.an agnqsti ffect on
negati ve si g%ghlcﬁe%% ?qagﬂl@oa?c@léqrﬁf)lsotgﬁgg %Pf%%ﬁ%?@margoﬁ“&fg&iﬁ%r veni ng
in rel apsed tejueEcial mBlane 8RBYinoSRBAGh Mghy alt K&l chyARAA egg,mi] '

| eukem as. Théeqf u?]ct%i onz;i:q activi ?y of theéh;jgent i ?’#’éd ant i E%lglr S i%ﬂnglsé ti ned

by bl ocki ng Was&owidjihat hestqemeo of sach geienfgmiily was &5u98% \bemmingoas/@iits | gM  or
Fas-i nduced apopt osi s. nyf act ure of

clonal antihodi es which.
speci fical | y DrAd REVER pvman, gf %Ill%gg tﬁ?ﬁﬁ? P&M%é{rﬂepﬁéﬁﬁ B5thisvaYs ed
t herefrom ca i HEBSHWIS) tde, | ' t
Nos. 6,001, 3%%@%{5, AL 5552?‘8‘%?3&@3‘@ FODI%%%%‘ %?%a%cgﬁﬁcggfgﬁﬁp

Cor por at i on, Iismugeglebulin siemerverk oosonPéwmahleygl.,4982). ant i bodi es  wi | |

Pmﬁgzuggggsggm ?%s%ﬁbﬁo%cﬁ&géger %’%%y%g?eﬁﬂﬁ%@?melué? of echni ques
will yield nmxuseyloant iiddes ot peiehdtized tormPRRrec ERh b a@%cﬁ{cbt% 25
erably be effe

Preparati on of nonkey nonocl onal antibodies will pref cted by

f] creen |h nlEE)P OI:I C@@é@nﬁgplaasllwlﬁd‘; avei @pable dfynlp'b'ﬁim%gr(aﬂﬂasiguﬂmgm kdnbiting
' ' g [ oL . g.,
oLy ) mmunc I ChadyerachiB RN Re BT e cEhyon i e et G

protein desciGIMOL with\thSidenRALE BhtiDlied(oR4Reradedtic A AfcBOL 84 '
met hod for generating ant ieflCD40L, CDllgss( CD20, CDSZEIM cCD40 %%%?%Bﬁg#%?t’

i nvol ves r ecdiierndawing threcomtipehyntegetisiat offgct ofpesitivecomiipubtion wigener al | y
seser{ e, U ELRED L L 0 S O Ly AR SR "0
or CDAOL1&Nt igervesihgin Felpidd2B8as WONMMBB48A], cipfetialip®Blict Bnhhémdi &Rl ayed on

the surface of filanmentous phage and sel ection of phage which secrete

anti bodi es hasakemiag ghhesfonrtiona) agtgvitpabihesfentified anpbodiet isdleSngsi by, blocking
preferably I | { A : ' ' : ~ L._and
Coro. To o + S8Rt RPUlddpeBitie SCRRTe all ST L BOFR DU i
uni que library foMamifkeyréof mbhevlosd ankibelics adithapedificalpobiad Birhalt DAL,

reconbi nati on and inproves stability. Essentially, to adopt phag_‘e di spl ay
for use w th3f¥eHfsPTIRMizedaplibodips derjued herefioanean hepesiormed pengptieners f or

PCR anpl 44 Y1 oK RYcHPEARY SO L INBE " B01,I 5E5,750,105, both assigned to IDEC
Pharmaceuticals Corporation, or other known methods. Preferably, such antibodies
will possess high affinity to CD40L and therefore may be used as
immunosuppressants which inhibit the CD40L/CD40 pathway. Similar techniques
will yield monkey antibodies specific to CD20, CD19, CD22 or CD40.

(@]

25 Preparation of monkey monoclonal antibodies will preferably be effected by
screening of phage display libraries or by preparation of monkey heterohybridomas
using B lymphocytes obtained from CD40L (e.g., human CD40L) immunized
monkeys. The human CD40Q can also be from the fusion protein described in U.S.
Patent No. 5,945,513.

30 As noted, the first method for generating anti-CD40L, CD19, CD20, CD22 or
CD40 antibodies involves recombinant phage display technology. This technique is
generally described supra.

Essentially, this will comprise synthesis of recombinant immunoglobulin

libraries against the target, i.e., CD19, CD22, CD20, CD40, or CD40L antigen
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primers are based on macaque sequences obtained while devel oping the _q MAR 2005
primati zed technol ogy and databases contai ni ng human sequences. 10

Sui t abl e pwig amaez2are disclosed in commonly assigned 08/ 379,84 2us01/15677

i ncorporated by reference herein. The second nethod invol ves the

| mmuni zati on of nonkeys, i.e., nmacaques, against the desired antigen

target, i.e. displayed oGDhE suCB200f ERENtoCDYRgeranCB4iBLion dilpbagawbickmécrete

advant age of cagues f or ner.ati on _aof nacl onal anti bodies.is.15
di scussed suBRaPodiEs Pauive Bty inCRUdkapisen Agnoted pipsesra e bhonkeys,
may be i mughagsehiagaimet sQLERE wARH BiRA%o BEhIRGRRICDEL MY EOYE' To bittet

resul tant antibodies my be used to make prinmatized anti bodi es according

t o the net hodotloopethwidoMemrtire pretenainvenioiOieR e createt Nemgemlitetryabr moskeyonl! y
assigned U. S, Serial No. 08/379,072,. . filed January 25, 1995, ich are

i ncor por a edllb?qeéf”@lgﬁéeéi‘ﬁcﬁs theqossibilty Pé ‘?mgﬁlaﬁ*l"\%a%qg ’&Fﬂ“?‘feéél‘?yﬂ%vant age
of anti badi es obt & : %@S ' MRRkK

recogni ze many hu%%gg%%r?gfgn?d}g@% el gln Eaﬁchgt%ﬁﬁgbﬁﬁ%é%%}ﬁgﬁ?sér t gor
formati on of camainsopeeific psimnes fiort PCRiagipliffihg mdakey onuesdglaulingrass. ditesgens,

e.g., human surface proteins and cell receptors... eqver, because the
o O byl o enBRere 419 bAsel G8 BacaN aHEnCes A0 ke SHDPE 00F WEhRefiD) § o

hi gh degree Qéchﬁmcfr%r,‘c}iaﬁa@d&ta@zﬁsm&zﬁﬂﬁﬁﬁth%iaﬂ%ﬁwﬂfz&duced i n humans. As not ed

above, after seque g nmacaque 1 nmunogl obulin Iight and heavy vari abl e
regi on gédes, it vistabteprdimerisare tiselosedmerooenowy aengred83d 9f0aR ingorpaxated
85- 88% honol %g(ou to i.ts .human counterpart (Newran et al., 1992).
Essential |y, % fﬁ”?ﬁ? TfHcaque nonkeys are admini stered human, CD 19, 30

CD20, CD22, CDAO, Phe (ARE nfMdDBRo1VEs BR!HrSmafi fatiod df McBfevish e ShbQfhes: 9.
| ynph node biopsies are taken fromthe animals, and B | hocytes are then

y
fused with IgemnB6themesised antigemtaiget aee humpe KAWL, E€8120sCHEZ.fgDAHdPYEPAJLene
gl ycol (PEG .. Hetero ri domas _secreti ant . bodi.es i ch bj.nd,.hupan CD40L
a7 Fgent ar e (TRATEBRER Avenizge o3 paey ot sRRas0ArsErEasA BB RH S 15677
In the case insc%@&édbﬁﬁi-@sky\ﬁﬂrﬁbm@f,%dcﬁ RoBRARL:. &1 cyaliRigus indnkepie giafydkl € t hat
ich i

they do so in a manner wh nterrupts or regu1 ates CD40 signaling because
such anti bodmssupzedagaingt hpymenyanhgenssw deqeptarihMeireoven éhe rasagtagibadiss

COL0L 1 IR b Wl AL 50 b £ R
anti bodi es- are o0t (1|992¥?,C£n'ﬂ€w@{r1h@ﬁ et &I @ofnrEei1P asiecheddE ] Serfay NOBYR/PTLETH, | al | y
Pyt o Sle grmunan 2 995, which are incosporated by Teference In (eit entrey. - C O "
20 The significant advantage of antibodies obtained from cynomolgus monkeys is
that these monkeys recognize many human proteins as foreign and thereby provide for
the formation of antibodies, some with high affinity to desired human antigens, e.g.,
l human surface proteins and cell receptors. Moreover, because they are phylogene-
tically close to humans, the resultant antibodies exhibit a high degree of amino acid
25  homology to those produced in humans. As noted above, after sequencing macaque
immunoglobulin light and heavy vanable region genes, it was found that the sequence
of each gene family was 85-88% homologous to its human counterpart (Newman et
al., 1992).
Essentially, cynomolgus macaque monkeys are administered human, CD19,
30 CD20, CD22, CDA40, or CD40L antigen, B cells are isolated therefrom, e.g., lymph
node biopsies are taken from the animals, and B lymphocytes are then fused with
KH6/B5 (mouse x human) heteromyeloma cells using polyethylene glycol (PEG).
Heterohybridomas secreting antibodies which bind human CD40L antigen are then

1dentified.
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produce a particular antibody (e.g., primates, such as organgutan, baboonﬁ,
macaque, and cynonol gus nonkeys). O her animals which may be used t o ¥ MAR&00S
anti bodi eswionzk@otiuman CD4AOL i nclude, but are not |imted teeT/UB®i15677
following: mce, rats, guinea pigs, hansters, nonkeys, pigs, goats and
rabbits. Cell lineg which express antibodi es which specifically bind to

human CD40L ant i gBhthgcase ¢feantibedaes wiich binddo ¢AMO0Amr XMt is destreladt f or

t he manuf actu ' ' _eg]- i Les essent i-all.y..as.described i.n
Newran et al . ﬁf‘eg%%gg?ﬁ g%m%ﬁ‘g&g&’ a?r.r?g%.’%? t@épisé@aﬂb"g @‘}sﬁfﬁfhfi | ed
January 25, 18&hodhetpbientialinahbensdits atitiphetiseraciyn bECBRNCRINETNO)-
Essentially, this entails extraction of RNA therefrom conversion to cDNA,

and anpl i fi caMi@iheihequagsr-necapts. U anigbadips spre be fievelopadragamst Suire danene

primers are descri ' n.et .al. 92, .and in LS  Serial No..
579 072, S i ?gl?gpe?’g&%{%u %%4?’Ian§1/?éﬁ 5&‘%3%‘121?5 fie yulize Qp%?{rr‘b%‘% coRPMsgdi es
specific to ChébsityehihBpotéd2ly prodfietfynbidde ek, | i nes whi ch express
anti bodi es which trsi&tel(:i fical I;pbi nd tyg hum?lr? CD40L antigen are then used to

cl one vari abl e domdhediselgsediaEentipp involies thentse € au pringf wipch meprimedito

anti bodi es es ' . ri.bed i n. Newman.et al., (1992) and Newman et
o PO cor P it BRhay Bk BBl Guanientsry Rale i nhFadRG

i ncor porated 2fd byonRigisenctehsr Gitlier alms@WvhizhnYay Beised @9 kaké §n1f?dﬁdié}>%i on

of RNA therefrom conversion to cDNA and anplification thereof by PCR
usi ng | g dhechrman fPAREABCuds, butgse Bot Ipnitedete stha fellaven ey inkved rats, SuengeEmSSt

al., 1992, ang mElmls’Iﬁomégfs,'[;IﬁB% ats §1¥d9ragg1 Simlar techniques wll yield
|

cell lines that exptess dn es specific to Cb40, CD 19, CD20, or CD22.
30 Cell lines whiclieBlipeewhichriprogdintibodibd whick Beedifid851 Hidd b Rembe MUN
CDAOL antigen are then used to clone variable domain sequences for the
manuf act ur e oRNUSSRAHRIED BEELA clops yadabledamsn sequepcessior thecmppef@ciure aewman et

al ., (1992) aaﬁ!yg ek Lal s NG 72 &l 25,
1995, both ofEI I ch ar 31’.8‘?1‘8%%56%“?5{1@85 §%§h€é§f1§$eeﬁg%g%%réi’rﬁb@ga€é?i@ %{?!F‘y?
this entdids exdal,&Cs.iSemabNoRNA, (Refikll]amarc25)VIS0S,] ith 38which MARNRRPEraikd
02104021 PCT/ US01/ 15677 t.o ..and .anplification thereof by PCR using Ig
speci fic pri nBY elerepes basein. %gfl’\"lbﬁh%ﬁégﬁf gtgpissepten pHRNAWhsrefm gonversyyy
and in US  SgfimliaNhd &4 bdon Sleflo ' Ll vl el li nes
that express anti b%’di es specl f?% to E?QSCRE%%Q%%%%E%F% 'Zg?lﬁ%&%‘he

cl oned nonkey pumeisayt desgahedindievitires aln$2, enld it S. Serielkio 3,072, Eaailar

s ch contal v PR, DSRon o0t LGB, Shaln Conglan 1201 O 950ER e oo
I DEC, Incag refepped to as
Cell lines which express antibodies which specifically bind to human CD40L
antigen are then used to clone variable domain sequences for the manufacture of
primatized antibodies essentially as described in Newman et al., (1992) and Newman
et al., U.S. Serial No. 379,072, filed January 25, 1995, both of which are incorporated

25  Dbyreference herein. Essentially, this entails extraction of RNA therefrom, conversion
to cDNA, and amplification thereof by PCR using Ig specific primers. Suitable
primers are described in Newman et al., 1992, and in U.S. Serial No. 379,072. Similar
techniques will yield cell lines that express antibodies specific to CD40, CD19, CD20,
or CD22.

30 Cell lines which express antibodies which specifically bind to human CD40L
antigen are then used to clone variable domain sequences for the manufacture of
primatized antibodies essentially as described in Newman ez al., (1992) and Newman
et al., U.S. Senal No. 379,072, filed January 25, 1995, both of which are incorporated

by reference herein. Essentially, this entails extraction of RNA therefrom, conversion
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NEOSPLA. This vector contains the cytonegal ovirus pronoter/enhancef, MARHAG05
nouse beta globin major pronoter, the SV40 origin of replication, the

bovi ne gr ombh24f2hor none pol yadenyl ati on sequence, neomyci IPCT/USO1/15677
phosphot ransferase exon 1 and exon 2, human i mmunogl obul i n kappa or | anbda
constant region, the dihydrofolate reductase gene, the human

i mmunogl obul i i G¥¥veand amplgisaaen theppf kyRSRamsing lggpesifiapdmegraafeitatdequence.

This vector has been fou t.o.result | y _hi level. r | of .

ot mat | sed. antiBaaER apaTF Rl E 1D SR ARy Senae AN hmies,

15 transf ect i Rbhdigudshiallogdil Sell fidslRaetipleys Sftibeaies pedific fAEB400aDABNCIA0,

medi um and nethotrexate anplification. For exanple, this expression system
has been prev@fuBlY. di scl osed to result in prinmatized antibodi es having
high avidigy (Kd 10:'1 agai nst . and other. h n.cell surface
Feceptors.S Mor sovelbe ERERLAIRIS TPaTR SRS sEL Ik ssHER B FhiopPIESBE R G ane
affinity, speghichGohtaiRtmat RedvyoRalighCiHat EohsBnt FddorPEdnts N RlefBRBKE Yhis is
antibody. This vector systemis substanti al Ify di sCl osed in comonly

assi gned U. S. ef$entédaisinga propragiaryzxpressico veniexeid DRS) Inef efemedktaasrein as wel |

as U S Seri 8/149.099, file on Novenber 3, 199 al so
incorpora‘t'edwg‘g}‘eﬁyév? OIi?Eéagﬁg#‘?@RWﬁ%ﬁngﬂ'}s Pfﬂw?elfsé??@?‘é‘}?ﬁptbmc’dlé% f or
hi gh expressi péalgR¥b@) fajdr pfomotet, B SVIHORIgiA OB¥plidticeOHeROvikd@oSaRE 25
met hods can be used to produce cell lines that produce antibodies specific
to CD 19,10 cDremogepRlyadenylztop sequehce-naemnyeinPhopliptransieraseexon bendekews o
humani zati on, , human ant i hgdi.es._can he nerated. For . 30.exanple, it 1S now
possl bl (o PO APPSR R kel bR SRRl regie e MaG ssiion, pon
i muni zat i on, géfe, etitnignAmbalbbuline@eih il of ghnfAUNBR caRithNadbRS dnd t he
absence of endogenous i munogl obulin production. For exanple, it has been
descri bed t haleafiersenusnse.y §ys yeeen hes been foung tereawit itbwery gtnlgyeberdiressiai ¢fi ng

oot on of Pagalife BREBG SRR e B SCC ARAYB 1RBRY et oo < ¢
anti body p§ odtratsfemionh QK3 edllspfollbwed by salectipmrimG4l 3 onaining @haihni and gene

array in such germline nutant mce will result in the production of human
ant i bodi es upBithoYexae AMpRArIOAge. See, e.g., Jakobovits et al., Proc. Mad.

Acad. Sci. USA 9@, 2585 1 - Lt - . ; 58
(3893) ; C:Br' ugger mangog et :!1{’ %ﬂ?%)epg?s%?ﬁ%??cﬁ%}?‘ag%Eer?ﬁxggm?l?%i%?clo%?ﬁ Oégélé’%? ent
Nos. 5, 591, 66@rinfatis@Partibbdianavitg K45 a@aity (FH kelon A M vadaynst (iyendlothet ay

;?g 232 leoﬁﬁ m(an 3%{?;1 gé&g tca?%égtﬂg? (Efgove:i%',4 :C?HSIU -05(1?838 lga:*l&g%%) foun tgeexg_ﬁj?td to

20  the same affinity, specificity and functional activity as the ongimmal monkey antibody.

This vector system is substantially disclosed in commonly assigned U.S. Senal No.
379,072, incorporated by reference herein as well as U.S. Serial No. 08/149,099, filed
on November 3, 1993, also incorporated by reference in its entirety herein. This
system provides for high expression levels, i.e., > 30 pg/cell/day. Of course, the same

25  methods can be used to produce cell lines that produce antibodies specific to CD19,
CD20, CD22, or CD40.

(v} Human antibodies
As an altemative to humanization, human antibodies can be generated. For
30  example, itis now possible to produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire of human antibodies in the
absence of endogenous immunoglobulin production. For example, 1t has been
described that the homozygous deletion of the antibody heavy-chain joining region

PH) gene in chimeric and germ-line mutant mice results in complete inhibition of
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fragnents in vitro, from i mmunogl obulin variable (V) domain gene
repertoires from 10 uni mmuni zed donors. According to this techni qﬁg,MAR 2005
anti body Wgemasn genes are cloned in-frame into either a papegnassm nor
coat protein gene of a filanmentous bacteriophage, such as ML3 or fd, and
di spl ayed as functional_ antibody fragments on the surface of the phage
particle. Betlggenqusantibodyrpipdocisorpdrandeeolidahamas samdinggimenuwpelabdind DNA

copy of the phage _genone, selections, based.en_ the functional roperties
o "The ant; bBy 3R PRE s Bl PIRE B Prre m M kB A BBt T boay
exhi biting t hafpedi¥Epek hhﬁ%en Jﬂ?ﬂlén%é. ISee P20 SalbibBVES eI TProb. MIE AREOPRI L1 es
of the B cell. Phage display can be perfornmed in a variety of formats; for

their revi ewlU§4e90:35%1 (199R0hinkehovikessial, Hatuned36H2EWS5S (1998 Bruggermawy r ent
inion in St | Biol . 564 57 3) . S £\
Segnent s Lanvist QO ek SR ey S B Y65 S s St T 0

352: 624- 628 £3993Yh7isol ated a diverse array of anti-oxazolone antibodies
froma small random conbinatorial l|ibrary of V genes derived fromthe
spl eens of i mMmuni Adematively, phagsphsplay teshndlogy dMebaffenty er cinVarmeni zed hunman

d b t d .antibodi es, t di ver.se,. ; ti
(el udi ng Sei SSRsra 80 Boised & hd Limn Birg R Fpthgi T he.
techni ques 2§.gdasak k;bﬁggbﬂgh@fﬂﬁuﬁ%g_lawm vaidtle (@'e@clmaiﬁ%%ﬁéﬁ%eﬁsﬁes(ﬁﬁ@ 1),

or Giffith et al., EMB 12:725-734 (1993). e, also, US Patent Nos.
5, 565, 3320 anunispREz8hdMOoEk A acerdingio dive seqhayquel, sehitiody e Aemainegenggareé n vitro

activated B cells. (see US Patents.20 5 567 610 and 5, 22 /5). A preferred
oane of - gentPard TR REAEHEer Juitnf cOR bR Bnf 8P s Highenal! ¢
comonl y- owngghterfphRgd) 1810 aSN 130R fCald @eSlayéd bd b0 dirti s B Oidpicats ar i ous
t echni ques have been devel oped for the production of antibody 40 - 9 MAR
2005 WO 112/ thesorzcergsithesbage panivler Bagawsathe fipmeatqus pagidlg contaasa f r agnent s

were derived_vi ' ' [ ' [ | . e.:0.,

Vor i moto ot 36 SERIEEOKA Bt BEBPRRRE bendl AelecBit HiSE BF pBRsinRAC 1. 7
(1992) ansl Bpepeniesof tH antibbal aeaesudida: sBlectidf 8% e geho epv@ling tHehagidy
fragnments can now be produced directly by reconbi nant host cells. For 5

exanpl e, t hecdubitgdyoseragprities Than, the Phagt BUBHSIsPBINOf N RIRPFBsE 9! BhBge
i ooty oosdL B AR B SR L B S SORE S0 02

directly recovereé coFil em calty coup

fragments ( Cashreon,evah S, aldl Chikewdl, Davidlly, CikbendOBnidmnin(SHA&A)rp] Bibtoger di ng
t o anot her approach Féab'd?g fragnents \cg‘an be isolated directly from
reconbi nant Ro$f-Tel (1998)- S5veral e9ess oY 187G SEEDPYF Camhbe UFSJPERIACE| on of

ant i body 5§ " agEBRlScWddorts APRAFSR! 33206301828 K 9915 hoRAAFS biVeARSfmayl Ot her

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

antigens (including self antigens) can be isolated essentially following the techniques
25  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 20 5,567,610 and 5,229,275). A preferred means of generating human
antibodies using SCID mice is disclosed in commonly-owned, co-pending

30 applications.

(vi)  Antibody fragments

P

Various techniques have been developed for the production of antibc;dy
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enbodi nents, the antibody of choice is a single chain Fv fragnment (@gFM})S
See WO 93/16185; US Patent No. 5,571,894; and US Patent No. 5,589],' é The
ant i body wipr@ggent nmay al so be a "linear antibody", e.g., atTdsspriched in
'US Patent 5,641,870 for exanple. Such linear antibody fragments naybe
nmonospeci fic or bispecific. 15 (vii) Bispecfc antibodies Bispecific

anti bodi es afregmentshBraidittonalsit thage Saghenis Mgresdratved vid prpesltisdiggstionefst  t wo

di fferent epitopes,. enmpl ary_bj speci fi nti bodi : o] :
i1 oront ool AREoGHET et s oMt Eiob d af iR o Bl ReL b BobWical o
bind a firstzRkgisl242Q0mark@nsanshd Bednnah ebal) Bernse 00n® 1 B19830). Howebace

marker. Alternatively, an anti-B cell rmarker binding armmy be conbi ned
with an arm Wese frapinedts aap naw bd prgdreadydivaetly by gecongnnant hestieglesyFer such as a

(FoyR), " Shichosamie, e soBatdh Basatis Bon BERbIa B 400 HRABM SRl dprils. .

focus cell ul gscAREEABSVITEARGNREVE Y [at? IBH Bag@bhts cill E@@@écﬁl?@e@%ﬂeb@ﬂhﬁﬁ. 25
may al so be used to |ocalize cyto¥oxic agents to the B cell. These

ant i bodi €5 posk esd chemidabyounted ieformi FHabhg fuewents dCarera al Whvdlechiiorgy t he

cyt ot oxi c_agent. (e ri nti-interferon-a,-\Vis ' ricin A
chain, m?"hoﬁﬁek@'é%ﬁ@g rd‘g%ctof%git‘%ﬁ?%tﬁ%r aﬂ%oﬁf%(% g%ﬁé@fgﬁ% géng‘?]eti bodi es
can be prepaigfhatas dirdtly fMGEHorABinhROsse SelDEntRRd. idtBeecniq@sitlse (€. 9.

F(ab) 2 bispecific antibodies). 30 Methods for naking bispecific antibodies

are knowhOi nprovauction of Tntibiidyi frrementpwild be eppaserd fio theiskilled peachitiones plaqther ¢

anti bodies is_hased qn fhe .o ’ ign . ' '

chai n1i gnt SRRpgp b GRS RERBlGE Te R b el FURRAER G SEENO0 oo
(M, istein ew3al6185NBEFasnt B3RP 5351 ;589 ahd B8P atent Bec 835,468, THeantibsdyom 41 WO
92/04021 - 9 MAR 2005 PCT/1180QJ115(i 77 assortment of .inmunogl obulin heavy

and |ight chdragment mayealsoyera deneas apiahedyr of@s s dsseabride WS PUER YIS R xt ur e
f 10 diff ' | ' ; t
bt speci 11 ¢ spyeine e TR by e il BPbd mdBfipBihc of BRplific. 2

usual ly 1done by affinity chromatography steps, is rather cunbersone, and
the product yields 5 are low Simlar procedures are disclosed in WO
93108829, andVith Wiseerdek@rbadies . EMBQJ., 10.3655-3659 (1991). According
to a different ap b RREYar¥ ARAiBEM s AARIVE Bintiddsgebi®i RS Fdr@fleast

bi ndi ng specifi ci %%‘g g?\?ﬁ)o{g@- ANt | gén clonbi ni ng si te“s)_ﬁeare fused to

i munogl ohul itwo diffesshaepitapeseivengdapychispesificTanibbdiss may prref tertwbdifférentwi t h an

e ot poass o fohe H G sy 0s hidiker Ot Juor RGARE Ady Bnd SRR BREA" O

26 marker and further bind a second B cell surface marker. Altematively, an anti-B cel}

marker binding arm may be combined with an arm which binds to a tnggering
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2 or CD3), or Fe
receptors for IgG (FcyR), such as FeyRI (CD64), FoyRII (CD32) and FeyRIII (CD
16) so as to focus cellular defense mechanisms to the B cell. Bispecific antibodies

25 may also be used to localize cytotoxic agents to the B cell. These antibodies possess a
B cell marker-binding arm and an arm which binds the cytotoxic agent (e.g. saporin,
anti-interferon-c, 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)2 bispecific antibodi;ss).

30 Methods for making bispecific antibodies are known in the art. Traditional
production of full length bispecific antibodies is based on the coexpression of two
immunoglobulin heavy chain-light chain pairs, where the two chains have different
specificities (Millstein et al., Nature, 305:537-539 (1983)). Because of the random
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It is preferred to have the first heavy-chain constant region (CH)
containing the site necessary for |ight chain binding, present i-§ ap ligRst
one of thevbuwsives. DNAs encoding the inmunogl obul i n heavyp@hagn ki ons
and, if desired, the inmmunoglobulin [ight chain, are inserted into
separate expression vectors, and are 15 co-transfected into a suitable host

organi sm Thi ¥SprBEnHeSimaunegleudintheasy a5 light chiapns, thasekybiridgniah qwadromés)

proportions . ti fra ts.in enbodi nents en unequal
ot o5 of 't heeHREe » BERERAEXARE L 15 it RALERR Y MeRERf, ShivhRn oo B

the optimum ythelcdsrect Bispedifimruge. Pup@sionlof tHeoRahiblebMe, #AMMNYusAYences
for two or all three polﬁfeptide chains in one expression vector when the

expressi on of dqjie PeafEimty ghromatpgrphesensde rathericnmibersomguard thapraduct geidst s in

pr of ot r o erbaingn et e 8 o Bivlospiis B bR, Sndl Pabiekesen.
conposed of aEMBIDugmmﬁgnggbpp}ggm. heavy chain with a first binding

specificity in one arm and a hybrid i munogl obulin heavy chain-1ight
chai n pair (provi diAsgomlusio a diffexsntiapproadi,agtisphyoiatiablietdpmams witb thy desiredr m

It was found . t his -asymetri structure.facjilitates. the separaji.on of
Lhe dosi r o phigind B oy i den Chmb i Fleny a8 b R0 1 P arAbuSs
conbi nat i ons, caastdnd@odbRSRAGEceS. TR fisioR Ot BRHs viH AiMmusdiaéBulidhadly one
hal f of the bispecific nolecule provides for a facile way of separation.

Thi s appr@achchain gerstans demaim composangatdesst parbef thehinger CHat arid €Hafregons.

i ng bi | foi i_bodi f.or . S L., Method
T Enzymol ogh - st bag e Tl R ub e R RRR EREY i b a o
US Pat ent No.neze#shiy $638ight bigain biidedd pesenbRl 48@8t cheldithe fisiohl! DROGY

nol ecul es can be engi neered to maxim ze the percentage of heterodiners
which are rectBrefas the mmuaegiebilimbeavy ehain figiong ped, ifidesingd, theg MAR 2005 WO

02/ 0. 1021 PCT, ferred i f.ace ri . t rt of
the CH3 doni %&é%lgg%ﬁ E‘%ﬁfﬁ&%b%seﬁ%%ﬁéd orrasleﬁ%an'}gr? kﬁﬁl %1%%??%%3 algtll'l%%or nor e
smal | anildo aci-tassfdeted ivab ﬁ%uftﬂﬂﬁhbshGrgahi@ﬁle'![‘ﬁi@?ﬁn@destfbﬁgrfehfﬁéxiﬁmtj! hody

e.g

nol ecul e are regplaced with | arger side chains . _tyrosine or

trypt ophan) . ¥BhFBHshEe Supual pepariiesof dre thige peivpentids fragmentssin esbodimentt he 5

| arge side chgiBslnah& | - QI;JF! ti

nol ecul e by rép ac%g]fg@gé?%%%ggggyg%ﬁ égﬁﬁﬁ%%gg% eﬁC%glrra tgoglﬂgﬁ\glgx(e. g

al ani ne or t htheaptmajm yields. & iprowettas pasibiab aibert thd codingsegaasdas ot teo ori el d
' unwant ed end- products such as_honpdi ners.

of the hetero over other .
Bi speci fic an‘m Hﬁ'ﬁ? B%‘Wﬂm%&@meﬁ&gguq XRlEEROh Yeoit eyl dbo RYRIGEI ohd§asbdi es.
For 20  two polypeptide chains in equal ratios results in high vields or when the ratios are of

no particular significance.
In a preferred embodiment of this approach, the bispecific antibodies 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
25 second binding specificity) in the other arm. It was found that this asymmetric
structure facilitates the separation of the desired bispecific compound from unwanted
immunoglobulin chain combinations, as the presence of an immunogiobulin light
chain in only one half of the bispecific molecule provides for a facile way of
separation. This approach is disclosed in WO 94/04690. For further details of
30  generating bispecific antibodies see, for example, Suresh ez al., Methods in
Enzymology, 121:210 (1986).
According to another approach described in US Patent No. 5,731,168, the
interface between a pair of antibody molecules can be engineered to maximize the

percentage of heterodimers which are recovered from recombinant cell culture. The
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10 exanpl e, one of the antibodies in the heteroconjugate can be coedphmdpio
avidin, the other to biotin. Such antibodi es have, for exanple, been
proposed twobanget i mMmune systemcells to unwanted cells PUBUSAL/ERE7 No.
4,676,980), and for treatnment of HN infection (WD 91/00360, WD 92/ 200373,

d EP 03089 t t bodi d t
Cr o551 | nki g HETFUSCt s OB e 5 g Gaty TN g>auarit o PEasadicnonn 1 n
the art, and Qhgadl RELARAH i pdRoBalRN: e smdll GO siiceinbifidin thenurber

of cross-linking techni ques ni ques for generating bispecific
ant i bodi es f rioterface ofthe firftraageiynsolbaeare atdaced oath degas sidgedaing (e be

it t F I f t 1 bod; b
cher cal || nﬂﬁ’éor i o SRRl GpipersEPBhcavius oo arnogs YEORF Fhs 150
pr ocedur e suha g bideT gt ARIARI LATERRALCLEOLYLIGRI DB PRtLulabgener at e

F(ab') 2 nts ragments are reduced in the presence of the
di t hi ol corrplxeplangb lageahnMMeaﬂmamwlﬂl smoalr abéd ﬁege alﬂnmermlthmomﬁ)l s and

prevent internol ecular disuylfi formati g E 315 ment s nerat ed
are then “‘convBs B@Vidssen PIB %Tri%‘&?%nb NE%-I gEhehaigrodimier ey It he
Fab' - TNB derlﬁiﬁ] Serld ZPII’I:I'S‘IIsg‘J%EQ ﬁ%(ﬁHI}IO the 25 Fab' -t hi oI by reduction

wi t h mer capt oe am n IS mXxe an equi nol ar anount of the other
Fab' - TNB deri vat i vlélspemﬁomultokigs bichplecrdss-dinked ommxommugm”sg@@pﬁieé For

ant i bodi es produc d can_he use nts for the selecti zation
of enzymdd) S srg Beatnasia i ety P dechiple b ARG a5 | )
fragments frofpe3d vhotid (SIubh aIYI:IIJIoﬁlIEs ﬁé’\ﬂ: ke eﬁﬁlﬁﬂecﬁéeh)br%@h el tah gt ihiine
bISpeCIfIC ant | bodi es. Shal aby et al 175:2 17-225 (19 92)

descri be the gpseducdlisdo uovasted mllswsmr b9d4 bV@B&@L tid forrirdaboent of (HN' ) 2

[ I Each .F I d
Subj oct o 1o Bir0en oV ORBTES ROLH G TF gl e Aok e ped 11 o
anti body. TheaQit3BRE inid a/%ea:asdehﬁﬂlg ahl) UenVeRleNEovREnIARE tdiBodai Soitdle cel |'s 43
WO 02/ 04021 - 9 MAR 2005 PCT/ U SO 111.5677 overexpressi n%the Er bB2

receptor nd coswhikihgegenty: al@evellémoa’sm\@elaﬁasnd pregigsstosef an USRatentNg i vty
of human cyto ho es a unor targets. Various
t echni ques fo?%ﬁé%#rgﬁ@?ﬁj Spglp Ossfjg]‘gxl%fnlg%c CII'ID(E)dy fragnents directly
from reconbi nant C%&hrﬁquets%legehau@@b@wﬁmmems iforrlantfioidy degmenes, ha§e

bi speci fic antibodi es have been produced using | eucjne le ers- Eostelny et

al., J. #70iekaben Qweqxggd mshpﬁltmsse Fpo examplehisnesifi %lb? &1 BBpt i des
from the Fos and J 2 g@ i ne hﬁﬁﬁﬁgéaﬁyﬁﬁ%w %ch&cﬁaﬂ9 @Rﬁﬁﬂa@%ﬁbédf\o

di f f erent - ant PHBAN u3| 81 e “ant’ibody ‘honod were reduced
at the hipge pRELEReWhetdf Mt aRIBRIIRks afcbroteolytically cleaved to generate F(ab’)2

fr:igmcnts. These fragments are reduced in the presence of the dithiol complexing

agent sodjum arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide
formation. The Fab’ fragments generated are then converted to thionitrobenzoate

(TNB) derivatives. One of the Fab’-TNB derivatives is then reconverted to the

S0
th

Fab’-thiol by reduction with mercaptoethylamine and is mixed with an equimolar
amount of the other Fab’-TNB derivative to form the bispecific antibody. The
bispecific antibodies produced can be used as agents for the selective immobilization
of enzymes.

Recent progress has facilitated the direct recovery of Fab’-SH fragments from
30  E. coli, which can be chemically coupled to form bispecific antibodies. Shalaby ez al.,
J Exp. Med., 175:2 17-225 (1992} describe the production of a fully humanized
bispecific antibody F(ab’); molecule. Each Fab’ fragment was separately secreted
from E. coli and subjected to directed chemical coupling in vitro to form the

bispecific antibody. The bispecific antibody thus formed was able to bind to cells
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then re-oxidized to formthe antibody heterodiners. This nethod can al so be
utilized 10 for the production of antibody honodi ners. The "di abody'S MAR 2005
t echnol ogWw@exembed by Hollinger et al., Proc.Natl. Acad. p8¢iusel/BRy7

90: 6444- 6448 (1993) has provided an alternative nechani smfor making

bi specific anti body fragmen The fragnents_ _conprise a heavy-chain

vari abl e dorré’i"ﬁfee(mwe&%ﬁe%rbga reeepion aghnareishhnmaali eallseas wokas mggethyby a

l'i nker whi ch et t he omai ns 15 on

t he sane cha| : %A\Lg@g?g)l ng %lt% éﬁ‘%%téc% r%’? %Ph%?aﬁﬁ?éea#%&%m’g%
forced to pair WV@dﬁ&e&l@f@b@@ﬁﬁﬂhng‘dﬁd ayodatid wieperi fis atib ol FadBlents
fragnent, thereb form ng tvvo antigen-binding sites. Another st rat egy for

maki ng bi spediferty frm 1seembingp @xr%ba‘terﬂsmbeerodesgnhgi §ochamnp15v (sFv)

di h I . 368
(1504 20 AtiinsOaE Ao ERRES fille PeER arediiel bbb Btodte Zppefohpanisyal 6h ~ For
exanpl e,  trilspasif 143(3)11543;0113333(199 9.0 MeRERME Sigperpipiided fidtn thd Fob BRI -
147: 60(1991). I11. Conjugates and her Modi fications of the Antagoni st

The anti bodi G¥OGHE N ere lmlmsi teghe bal’ partiprrcofianediifferent entibedied b ganke fusion.

manuf act ure nal | n ated to.a ot oxi ¢ _agent
Chenot her apeut | caggé(g S use u%g&ﬁrerﬁéu%f'g déﬁg‘?f"&%eé?gl%g#éﬁ’t‘?B’&% E 1t oxi ¢
agent conj ugahesrehan@izet e fosashe aitihdyiRyeodionnh UHES afetffd @M MM idadie@nd
one or more small nol ecul e toxins, such as a calicheamcin, a maytansine

(US Pat erdf Ndor the pogiugtion of anttwidﬂ@mers»aﬁbe 6d2bods” teghnalpgy d¢scnbed by
t | at ed t th
ant agoni ot 1 g e ol PROBIBEE MRl X ORR0 bR Baah Bt D pis a4

to about 10 ammaaﬂsm’ebe}mﬂjhﬂ@ﬂ rﬁ&lcﬁ@bzs’}i&&&@ﬂh&bd?ﬂa@,ﬁlﬂn&) Thdaubasskne
rnay, for exanple, converted to May. SS-Me which may be reduced to

May- SH3 and roHBYISE a\RP%W ghgin vayiahirdomem (Np)ePnpeted to pEEht-Srin yB &
modi fied ant %%léé\!ﬂg?grlﬂ\ wﬁﬂch 1&{%(:&{&@8%?1%&9@%%;)%' Veﬁ&ﬂ&{?ﬁ@&&n{&m dy

generate a maytansi -antagoni st conj ugate e an

may be cdfj ugnai thelsdme dmi'naicdﬂsﬁdiﬁglg@thec‘b’iﬁam W domaihe e fibwsragiient are forced to
cal i cheam ci n tam I of antibiotics are capabl e of producing double 5

stranded DNA RFEHR tmﬁ%e[ﬁ%%‘oy?a?m@ﬂﬁc@ﬁ?%’ﬁ ob Arothex ragmentathersh¥| ogues
f lich ' |
20 a3 N acarn wf“f”%%% gl b Db e sty iting pEbLGHC ool

53: 3336- 3342 &@%}s bganhd ube)dfesmgleadhmrmm(zmv) Remensrhal alsd:be2R 26pori8d Bee1998) ) .
Enzymati cal | Yg %t ive t ns and éigg% thereof whi ch can be used include
10 di pht her i a”AYE] |“|l| 8ﬁ’b‘f’??61 h (&% -agment s of diphtheria toxin,

exot oxi n2f chain  Antibodies with more than two valencies are contemplated. For example,

trispecific antibodies can be prepared. Tutt et al. J. Immunol. 147: 60(1991).

III. Conjugates and Other Modifications of the Antagonist
The antibodies used in the methods or included in the articles of manufacture
25  herein are optionally conjugated to a cytotoxic agent.
Chemotherapeutic agents useful in the generation of such antibody-cytotoxic
agent conjugates have been descnibed above.
Conjugates of an antibody and one or more small molecule toxins, such as a
calicheamnicin, a maytansine (US Patent No. 5,208,020), a trichothene, and CC 1065
30  are also contemplated herein. In one preferred embodiment of the invention, the
antagonist is conjugated to one or more maytansine molecules (e.g. about 1 to about
10 maytansine molecules per antagonist molecule). Maytansine may, for example, be

converted to May SS-Me which may be reduced to May-SH3 and reacted with
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(from Pseudononas aeruginosa), ricin A chain, abrin A chain, rmdec_cg WA@ZUUE
chain, alpha sarcin, Aleurites fordii proteins, dianthin prote| ns,

Phyt ol acaygap@ijgana proteins (PAPI, PAPII, and PAP-S), nwmwiyuqa«.-n
charantia inhibitor, curcin, cretin, sapaonaria officinalis inhibitor,
gelonin, mtogellin, restrictocin, phenorrym n, 15 enonycin and the

tri cot hecenesoded anltzgonfsxéﬁhﬂrel e\ @@1@&&2@1@@*2@3@3@&983}9@ gagrate] 93,

The present inventio urther contenpl ates anti body conjugated with a
conpound wi t FEXFRFEGIANREURTICOMES2 €. g. a ri bonucl ease or a DNA

endonucl ease such a)asn iy ﬁyeun@.%arghﬁ@% ; cohNaERAd to2ReAr ¥idhé Eflxh&micin
radi oactive isotopes are availl able Tor "t he production of radioconjugated

ant agoni st s. mickanjeseThe calichdamitin Radi]y qﬂm;bzqtl@are mblq?ém@iucmﬂsgblg ML53,
Y ot oxt & aqomeha S thi S SmR A Blar oy e Pl r ™
coupl ing . age@é?hﬁ%ﬁ{k@%@%}ﬁ'ﬂﬁib@h d%iﬁh uﬁe(l%nl%)ff hb{ﬂ 1%&&1 Q4! %é‘ E‘OP' O”at €

(SPDP), succinim y’) eycl ohexane- |2 Car boxyi at e,

i rni not hi ol areadetyl)y,’, PEiAUNehd @ha(Hlﬁiﬁém ¥adll Cancef RéseidhE313866-3062 (1993
di met hyl _adipimdate HCL), active esters ;é(such as_di succi ni m dyl
suberate)? apukhydes c(lscem%rs‘lesgmubéS&Q?éh 2R3 (19989- azi do conpounds (such

as bis (p-azi dobenzoyl ) aKARedL Aifedag bt AU LIRS LBl aon s

bi s- (p-di azoni unb i'Tsocyanates (suc

tol yene 2¢6-di fm @h@h; n@tmimhng aat@xid ﬂsgrﬁbm loff diphaepipesnitsexofexirch chain
1,5-difluoro-2, 4-dinjtrobenzene). For exanp a ricin imunataoxin can be
prepared as d&om Pradormnengs pewggose). gicin éé-'lhéﬁb gbnng clm@qdf%vﬁ cham,

L1 am nepent ARkEFis el SR AR R APER e lin BRI PSR BBrIe3 001

PCT/ USO1/ 15( ; ?&e%WEWMGAﬂPmS@QﬁW&Ma chmjamganmmlmqfcurcm crotin,
radl onucl eotlde to the_antagonjst. See. W94/ 026 The. | i hker may be a
"cl eavabl e | isaaommarip gERqIpali nhpitp | gslonin, Gpite Héﬁ%ﬁ?ﬁ%%@ﬁﬁww the cell.

ror examjke. Bxdeidnant h?cdtﬁ&gﬁés, S%@%@i‘ﬁfﬁ RETPOII3YA 230 piRhed Bh@BNY|

i nker or~disu €-containin I nker arm al . Cancer Research 5
52:127-131 (1892993.may be used Alternatively, a fusion protein conprising

Lechn ques. or  peptTRRPES HOGrEon ftirsones iody EREEREh& AR i body
may be conj uqabedhyhe uﬂth 'RESERVR actiiiSYER. S tibBRhAASIORk TR exbibrhickadeisaeh i n

tunor pretargeting wherein the antagdni St 10 receptor conjugate is
adm ni stered zts@ddoayphdmxml‘rﬁasefmmmmed by renmoval of unbound

20 A variety of radioactive isotopes are available for the production of

radioconjugated antagonists. Examples include At*", I, ', ¥*°, Re'®, RE'®,
Sm'%, Bi?'?, P*? and radioactive isotopes of Lu.

Conjugates of the antibody and cytotoxic agent may be made using a variety
of bifunctional protein coupling agents such as N-succinimidyl-3~(2-pyriyldithiol)

25  propionate (SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-i-carboxylate,
iminothiolane (IT), bifunctioﬁal derivatives of imidoesters (such as dimethyl
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine),
bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine),

30 diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds
(such as 1,5-difluoro-2, 4-dinitrobenzene). For example, a ricin immunotoxin can be
prepared as described in Vitetta er al. Science 238: 1098 (1587). Carbon-14-labeled 1
isothiocyanatobenzyl-3- methyldiethylene triaminepentaacetic.acid (MX-DTPA) is an



conjugate fromthe circulation using a clearing agent and then
admnistration of a "ligand" (e.g. avidin) which is conjugated toJ AIAR 2005
cyt ot oxi c vagenm4¢Ha. g. a radionucl eotide). The antibodi es opcilguRisgEent

i nvention may al so be conjugated with a prodrug 15 activating enzyne which
converts a prodruq (e.g. a peptidyl chenotherapeutic agent, see

W81/ 01145) tTEMPlabt ehadating Jgentint eerydgaiign oSedionugleodetophe antedr8g/ HF378

and U.S. Pat-giHoaNt o7 12 8. The enzyme, conponent..of. such copjugates

i ncl udes any enz?@oc%p%?éﬁ%%m Etfef%ggléaﬁ’agleglgg%ﬁﬁ lli“ﬁmg%@ieaéeﬁgyleso as to
covert it intoytotoxid@ng aahé ¥, Foy&hite,an acfa-ThsHdTinkier) p¥pRdast Ralsiye usef ul
in the method of this invention include, but are not Timted to, alkaline

phosphat ase uUsafan dmaethyblinkst of disulfiesphtainingdowen(Gliany epab daugs: Rdsedrahf r ee
drugs; aryl sulds, L _for conyerting sulfate-containing prodrugs into
free drggg; %22?‘3@%@%&%@6#&% for converting _

non- t oxi c5-f | Uor 00 IRhAtevelyYaGudn pRRIABbIpSARERH: dlfibshy SO RGERSkkrit

proteases, such as serratia protease, thernolysin, subt
car boxypept i da8¥degnade; gich dp s¢cembimmt techiqgesston ppptidesylhensl L), that are

seful for convertin epti de- cont aj ni rodrugs,inta free drugs; .
lIZJ> al ;nyl car boxgpep;h'i1 ggg%rg}?}l’%seg’%ﬂalqe&?’ t@%ﬁ‘@@?&' ﬁ%yﬁ’f’(ﬁﬂwﬂ%%te i ‘U%B‘?ﬁt%‘i n
D-ami no aci d (saeipstréptdeidng) fofadlbative bt PRV fAin@ WHLES il

JoRst-
13- gal act osi dase and 30 neuram ni dase useful for converting gl ycossyl at ed
pr odr ugs 10nt oeFerier genigsate is admiacterah trethe petiant, f6ldoweddnirertovakp fdmbgsnd

derivatized w tFf - | 1N free drugs: an iciLklin am dase, such
as penicilli %@%@85‘?&5@?@%&?&@?? Pflﬁgécg%%%%?ngﬁ%g a‘IkPH:PShff’(B‘ﬁG i ng
drugs deri vatflzeadateghevidin Mhi: 18 chiagastod %kbt@ﬂ@@%%f%&gté" or

r e

phenyl acetyl groups, respectively, into free ugs. rnatively,
ant i bodi es wifdiamicleaidghr 2005 WO 02/ 04021 PCT/ USUL / 141 77 enzymatic

activity, also kno 0. " ahz " be used to.convert .the
prodrugs of the in@ﬁtagghgfﬁﬁ%%ittp ?éléesgéét% ?{VC%B%? ngglsgg’g,co%'yéét?d% RO ur e
328: 457- 458 (dBA)ihg eAnyagohich conbeyi®padnjgygal £6emian] SRnvtRRasRGcaSent,
described herein for delivery of the abzynme to a tunor cell goBuI ation. 5
The enzynes o?eet‘&l{)y{q{\;éﬁl oA acHYe pi-edrsT WHE|SEeptn apmriet WO 803 hant by

t echni ques weljlg ke & 468 gt such as the use of the heterobifunctional
crosslinking reagents dis$cudsed above. Alternatively, fusion proteins
conpri sing at | easThehazymaicogpondnt ofifuh cosigeaes nthas avteagent shpbie dhe
invention linked to at least a  functionally actjve portion of an enzyne of
t he inventi onacct,lé’lg Prap gu’bs[uga alygqy@ as to covert 1t into its more active, cytotoxic

20 form.

Enzymes that are useful in the method of this invention include, but are not

limited to, alkaline phosphatase useful for converting phosphate-containing prodrugs
into free drugs; arylsulfatase useful for converting sulfate-containing prodrugs into .
free drugs; cytosine deaminase useful for converting non-toxic5-fluorocytosine into

25  the anti-cancer drug, fluorouracil; proteases, such as serratia protease, thermolysin,
subtilisin, carboxypeptidases and cathepsins (such as cathepsins B and L), that are
useful for converting peptide-containing prodrugs into free drugs;
D-alanylcarboxypeptidases, useful for converting prodrugs that contain D-amino acid
substituents; carbohydratecleaving enzymes such as 13-galactosidase and

30  neuraminidase useful for converting glycosylated prodrugs into free drugs;
13-lactamase useful for converting drugs derivatized with 13-lactams into free drugs;
and penicillin amidases, such as penicillin V amidase or penicillin G amidase, useful
for converting drugs derivatized at their amine nitrogens with phenoxyacetyl or

phenylacetyl groups, respectively, into free drugs. Altematively, antibodies with
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10 reconbi nant DNA techni ques well known in the art (see, e.g., Nguﬁﬁ{)ﬂ?
et al., Nature, 312:604-608 (1984)). OQther nodifications of the antibody
are cont ewp @maekiherein. For exanple, the antibody may be HAdmised11607 one of
~a variety of nonproteinaceous polyners, e.g., polyethylene glycol,

pol ypropyl ene glycol, polyoxyal kyl enes, or copol ygers of 15 pol yethyl ene

gl ycol and perayprasisyacanity.qlscirowmaethg # 350 @abeends é@P&eé’é"'i@r‘c@P%em al so

be f | at ed | i oo L : LR .St

repar od by MSEREsSOROMYeptior R0 SRFaRUFORhas Lo d "L BN RC a1

Proc. Natl. g@g_qﬂ,ﬁgg%g)@% ﬁ%—ﬁa%ﬁiﬁﬁ-a(bkgﬁﬁ)cbnﬁgﬁtﬂgcz&ibe prleparePaodesciilzgll  Acad.
: at .

Sci. USA, 77:4030 (1980); U.S. Nos. 4, 485, 045 and 20 4, 544, 545; and
W97/ 38731 phérteirsfos delveryioé thodzyngdp a umes selhpepuMid enhanced circul ation

time are discloseq.in U S Patent No. 5 NWoTl y

| i posones’ can be &&ﬁ&%@&s% hﬁw‘éw?lét\lloéir %%%%gglm@g%orab ?%én&ﬁrt’r@ ﬁjosd%vi th a
lipid composidchRiyuediRlioRa iR iRsaRatdilyd mbakd ofthe heldabéfaheaionh! aosliffGy
derivati zed phosphati dyl et hanol am ne (PEG PE). Liposones are 25 extruded

through fil t esagents dissibsed dbpue. dAltgrnativedy,fieipa protgBs enteRNSRg ¥ 1¢askthesi r ed

di aneter., Fab' .fr nts of an_anti baod: ) : i l.Qn can be
conj ugat ed taml%fwaﬂp JEFER © gnagésaggf%gghlh%%&éﬁﬁﬁedép\é?%%% ol . Chem
257: 286- 288 {1Q8idhalty active pliroh bf sleehzyingd 6/¥0B gevehB@TEArOIE costructed using
chenot her apeutic agent_is optionally contained within the |i poso?re. See
Gabi zon &€ alrecomtnipantdA tezhniayes vl kgoyn 0y the avt (feeo8g) NeyberasH4hdlaci d

sequence nodifi.catlon I n or peptide antagonists described
o Er - (s

herein are ¢ iple, it may be desirable to inprove the

bi nding affinity amgipmodiftatiohi of hgianabody apeshtemplaréd hdneinafricaauiple, thai no
acid sequence variants of the antibody are _prepared b infroduci ng
appropri ate ﬁﬂ@b@@tmbed%ﬁ‘é&omen?%aYﬁ%ﬁt&ﬁfpﬁ%?e@?ﬁﬁ%ﬁsﬂfﬁ YT Eifc aci d, or

by peptide s ' - gﬁ@ R I;g,%% 77

nodi ficati oné’r&?%@ﬂt}%& 9&%‘9, é{ilg%q%gmge%a g(tqlﬁ’ S %%%%%%log 6i nseért%?gns into
and/ or  g8bstpolysthyiese givcol sl phigsopylehe glyche ani no aci d sequences of the
antagoni st. Any conbination of deletiqgn, insertion, a substitution is
made to artive at _T%mt}mes dé‘“tﬁl%sl."'? e,mH?‘%\i’iﬁf’er tgﬂ’é?l_a{]eﬁésﬁpﬁsﬂneébnst ruct
possesses t h%ﬂgﬁg{ié}gcﬁgtﬁﬁpﬁr gtﬂ?é irthéSist at0 BrepaflibRondifbdl IGDVAGHE Treddrt QudtRy

alter post-tra cesses of the antuggm st, such as changing the
nunmber or:posistdeseritad igBpstesy katli, Frosi Net AckduSest US4, s Hdd (1975); Hwang e

identificatio f certain ] ' of ni, i t are

preferred | ockt %Gﬂ%%‘g Aﬁ‘iff%' g‘%@i@ﬁﬁ@@ﬁd@@@ Elaq,g{‘%ﬁ%oass%,gﬁﬁﬁﬁsgﬁﬁ?

mut agenesios” 5441656 inded 05y 3N asIshEE TitobAe DS 51987 Eip6somed4vittl &ifiknddd8 5
circulation time are disclosed in U.S. Patent No. 5,013,556.

Particularly useful liposomes can be generated by the reverse phase
| evaporation method with a lipid composition comprising phosphatidylcholine,

cholesterol and PEG derivatized phosphatidylethanolamine (PEG-PE). Liposomes are

25  extruded through filters of defined pore size to yield liposomes with the desired
diameter. Fab’ fragments of an antibody of the present invention can be conj ugated to
the liposomes as described in Martin et al. J. Biol. Chem. 257:286-288 (1982) viaa
disulfide interchange reaction. A chemotherapeutic agent is optionally contained
within the liposome. See Gabizon et al. J.National Cancer Inst. 81(19)1484 (1989).

30 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 antibody. Amino acid
sequence variants of the antibody are prepared by introducing appropriate nucleotide

changes into the antibody encoding nucleic acid, or by peptide synthesis. Such
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10 (1989). Here, a residue or group of target residues are identi9iMAR 2005
(e.g., charged residues such as arg, asp, his, lys, and glu) and repl aced
by a neut rwib wrmsnmgatively charged amino acid (nost pref ergdfysalggine or
pol yal anine) to affect the interaction of the amno acids with antigen.
Those am no acid | ocations denonstrating functional sensitivity to the
subst i t ut i onsmofificatipes mehidadidr trampie, delgtionsigoryandierinsertimsisto sudorant s 15

t, f t tit Thus,.while the site f trod
an’ an o' aci o CSBYORE Bh e i e S srUna Reete: PR AR At e

nmut ation per &inbigdomsf ddiGiond IREeLA) 4MaRABktinkRIn 1§ XAARS arrh@ a2 B3 &ﬁ the

performance of a mutation at a given site, ala scanning or ran
mut agenesi s i eonstmdiy prosuidesitthettike ﬁaalgpensmnotjpmsasesrthg i:leairedmdiatdateusaxqo Maesed
ant agoni st variants. re scr ened f r the degq1 activity. 20 Am no aC| d

sequence i Shs efmsRCH Fhang EHﬁnﬁ% %H?ﬂ’ﬁb‘imﬁ TO4essesioh e antagqmgissuch
rangi ng in | engtyy Qﬁﬁmg,@rqug,ggmbgopg}yy Bhbﬂ%ﬁescont aining a hundred or

nore residues, as well as intrasequence rtlons of single or nultiple
am no acid resi dudsusefidangihabiopidentfichtioalof certen rdsoives bnedgisies afithent agoni st

with an N-termnal t hi on r the antago fused to a
cyt ot oxi ¢ pol W}’dﬁ }(ffeﬂ(j%‘ragf’ﬁ-‘nﬁr MBYASERSSIS) tcgﬁ%# ql?%n%ﬁ‘f%ﬁ‘r% st
mol ecul e i ncl Hﬂ%gtefi@sﬁ’%'dégcrlﬂéd%a@lﬁﬁnn%ﬁa&ah@W@H&l{’f&ze‘%ﬁ 2% {@ef)e i st of

an enzyme, or a polypeptide which increases the serum t he
ant agoni st0. AAOSHErHergperesidue ar gxanp of Brmﬁwﬁunmmadmm‘izﬂs’egt unhaxgedvarl ant .

These variants . have at | east ne esidue in the antagonj st
nol ecul e replﬁ?éggl %?Sf%éﬂ? %éysf, %-Fﬁglag 2 BRUTH LR PEETIVERE er est

for substitutipngea %fn%% hsit pef@mLy Qﬁﬁiﬁe%’ﬂba@@ﬁhﬁfe td AFdd de fnhé‘i"actlon

hypervari abl e regions, but FR alterations are al'so conterrpl at ed
Conser vati ve ofihetamine acids withanti gavAhose aTaibt acid lonatiens dmmung éum;monal

"preferred supstitutio substit utions, r sult a e in
ool ogi cal acriviigy 8 HessonimBoEle B bl b b ashelaf AB5 e ar
substit utliso Nszt, b fokatleQitds ofubdhution? Wu&@@%é@c%f ﬁﬁl%ﬂﬁ&:nafanfdiﬂilhb Qtid

descri bed bel ow in reference to am no acid cl asses, may be introduced and
the products m%‘@nmﬂmdqmmwé@h@mwm PRSI nee neklegpl ar y

Substitutions &E@%rﬁ“eﬂ%é“&%‘ lﬂd z%gfyze ﬁlﬁ( %}fonggnc)c of a mutation at a given site,

ala scanning or random mutagenesis is conducted at the target codon or region and the
expressed antagonist variants are screened for the desired activity.

20 Amino acid sequence insertions include amino- and/or carboxyl-terminal
fusions ranging in length from one residue to polypeptides containing a hundred or
more residues, as well as intrasequence insertions of single or multiple amino acid
residues. Examples of terminal insertions include an antagonist with an N-terminal
methionyl residue or the antagonist fused to a cytotoxic polypeptide. Other insertional

25  variants of the antagonist molecule include the fusion to the N- or C-termmus of the
antagonist of an enzyme, or épolypeptide. which increases the serum half-life of the
antagonist.

Another type of variant is an amino acid substitution variant. These variants
have at least one amino acid residue in the antagonist molecule replaced by different

30 residue. The sites of greatest interest for substitutional mutagenesis of antibody
antagonists include the hypervarniable regions, but FR alterations are aiso
contemplated. Conservative substitutions are shown in Table 1 under the heading of
“preferred substitutions”. If such substitutions result in a change in biological activity,

then more substantial changes, denominated “exemplary substitutions™ in Table 1, or
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Asn (N Asp (D) Cys (© 3hi (Q 3lu (E) 3ly (@ Hs (H le (I) =9 MAR 2005
(L) ys (K) 4det (M he (F) ro (P) er (S) (T) rP (W Yr (Y) Val (V) 5
oval ; | eu;woleersygl gin; asn val lys gin; his; asp, lys; ar®Cgrusotasev’(ser;

ala asn; glu asp; gin ala asn; gin; lys; arg glu ser asn MP ala arg |eu;
val ; met; ala;

as further described below in reference to amino acid classes, may be introduced and

the products screened.

Table 1

Original Residue [Exemplary Suhétitutions Preferred Substitutions
Ala (A) val; leu; ile val
Arg (R) lys; gin; asn lys
Asn (N) . gln; his; asp, lys; arg oln
Asp (D) glu; asn glu
Cys (C) ser; ala ser
Gin Q asty; glu asn
Glu (E) asp; gin asp
Gly (G) ala ala
His (H) asn; gin; lys; arg arg
fle (I) lew; val; met; ala; leu

phe; norleucine

Leu (L) norleucine; ile; val; ile

met; ala; phe

ys (K) arg; gin; asn arg

Met (M) Jeu; phe; ile len

IPhe (F) len; val; ile; ala; tyr tyr

Pro (i’) ala ala

/ Ser (S) thr thr
Thr {T) Ser ser

Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe

Val (V) ile; leu; met; phe; leu

ala; norleucine

Substantial modifications in the biological properties of the antibody 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
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he; norleueine orleucine; ile; val; et; ala; phe ile arg; gln; ,
phe; ile eu; val; ile; ala; tyr lala fthr ser N'; phe ~p; phe; tﬁffmgzw
ile; |euwombmuphe; ala; norleucine arg leu tyr lala |Ithr PcgawselYsa7t he | eu
Substantial nodifications in the biological properties of the antibody are

acconpl i shed by sel ecting substitutions that differ 5| ni ficantl n their
effect on ridmph phicrdy g)cmﬁ@f?éhﬂﬁéh%ebﬂtfbﬁé( odihe Sufk efdke pg EE%@%e in the

by the charShua PR pibsBe R TR s SOk R oA PRy SOCLRA™ ! o1

hydr ophobi ciprg 135; he nol ecule at the target site, or (c) the bulk of the
si de chain. I\Eitural |y occurring residues are divided into groups based on
conmon si de- chai (1) pyéjephehiesnorfenpingymepliobtle lewadlel euci ne, net, ala, val,

I( 2;1 bIa!SIGCS as§]2) g(qﬁut rtra% hy%{r ug:c,.;c';y%, se?)fﬁr, ser, thr; (3) acidic: asp, glu;

(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.

10 Non-conservative substitutions will entail exchanging a member of one of
these classes for another class.

Any cysteine residue not involved in maintaining the proper conformation of
the antagonist also may be substituted, generally with serine, to improve the oxidative
stability of the molecule and prevent aberrant crosslinking. Conversely, cysteine

15  bonds) may be added to the antagonist to improve its stability (particularly where the
antagonist 1s an antibody fragment such as an Fv fragment).

A particularly preferred type of substitutional variant involves substituting one
or more hypervanable region residues of a parent antibody {e.g. a humanized or
human antibody). Generally, the resulting variants selected for further development

20  will have improved biological properties relative to the parent antibody from which
they are generated. A convenient way for generating such substitutional variants 1s
affimity maturation using phage display. Briefly, several hypervariable region sites
(e.g. 6-7 sites) are mutated to generate all possible amino substitutions at each site.
The antibody variants thus generated are displayed in a monovalent fashion from

25  filamentous phage particles as fusions to the gene Il product of M13 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 modification, alanine scanning mutagenesis can be
performed to identified hypervariable region residues contributing significantly to

30  antigen binding. Alternatively, or in addition, 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 to screening as described herein and
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(5) residues that influence chain orientation: gly, pro; and (6) a[ﬁ b 5
tip, tyr, phe. 10 Non-conservative substitutions wll entail exchangi @R
menber ofwonemeizl t hese cl asses for another class. Any cystreEiTvEseesidue not
i nvol ved in maintaining the proper conformation of the antagonist also may
be substituted, generally with serine, to inprove the oxidative stal%i lity
of the nol ecaRtibodisa WiHEIPSTIORPROPRHIFE %PB%@TWR‘?WS?V&W%M‘?@ wlrseditore 15
bonds) may b @gp antagonist to inprove its stability

(particul arlﬁ/\1 eg%e! ensé}ght agoni st is an antibody fragnent such as an Fv
fragment). A part Aauiher typepfeisns acidtwapanodf the bstibddytaltersahe ¢aginalnt i nvol ves
substituting one or nore hypervariabl e_region residues of a parent

anti body (e. gycesvialivamatiem ok the gptaganigh Bl ine iemsantdels)ngone of BEIRA t i ng

vari ants sel [ . e Qgga% ' | bi ol ogi cal
properti esz r‘gﬂ%@&/d%ﬁ &g‘kih{é&%}‘gﬁﬁ 1!<%11(r31t| gﬁggrégpn)o\%\ﬁ?@ﬁg O%Iﬁg{/&}é?ég gener at ed.
A conveni ent gMaysyiffonOsie et iaftn pedsestinghe tttapodisd variants is affinity
mat ur ati on usi ng phage display.. Briefly, several h%/]ﬁgr%%rli a%lse region sites
(e.g. 6-7'sites) Shxkasitetos@fpelvgepfedesastymaallysitbeiiNdingsd A IHH~§‘§ itutions
at each sitew: ' | SSRRE . i len. a
nonoval ent fgélﬁll;l%ﬁr?% %‘#%gtgxfa ﬁ%%%%ggﬁ%ge paa?%?%ll%g%agm% Edselaa(l){l%%o!tf%l t he
gene |11 progpetagidksidnacRiaorpeptidasoquends hspaidiheXeserifieang hagpeagiies pl ayed
variants_are_then screened_for their biological , activity (e.g. binding

af fi ni t y}0 asXnibreanineyvereXds any amgjesid excopdarmbingyare HrdeadFuion 5815p5S abl e

region sites Y ' i AR g%' y :
per f or med toﬁ%r%renﬁ |g#"£eé&i£|c§}/%%ra\t/3ﬁhg%ﬁ'{e&r@gl onh{r&gestfg{%g con% ib%’?‘ig%g‘m'

si gni fi cant | Thiug tBOprséricged eithadifitheseAtipeptitxt seqadnges mra polypepdide cxeates at  may
be beneficial to.analyze a crystal . strycture of the antigen:antihod

conpl ex to i BeWPH IXWE’E’PnﬁﬁFn&I ¥rPsyIREon I/ETSHB %F?&h%?ﬁ’?tiaggﬂg(’%uch
contact resi gyes nej o BEnihE S ' 2Min® RS trhdsut | oN
according to the g?}g%%?%}gggggogg%@ gi%’éﬁiﬁ%?ﬁ#ﬁgw@gﬁ}?ﬁo}%r ilg‘i_ts are
gener at edl5 t bempamdy sofe vathremtine, akhoudlj bydwxyprodive erhihydraxyhdws srdybed
herein and 10, - .9 MAR 2005 WD 02/04021 PCT/ US411/ 15677 anti bodies with
superi or proﬁle"’fattf”é@e 'n one or nore relevant assays nay be selected for
further devel opmendadidRbhgk cb%PRicd siRitdHheamtiBodpisicBVer¥énthyRcanplishedy
alters the original glycosylation pattern of the antagonist. By altering

i s meant del dlyiatigriog&eoamimoracid Squendsciughl that & qeptams aig of Fagrd of Hiet he

t i st, d/ ddi . | ' ' - Nal
rcaont i 17 t BV SBORFEIRERgE Sbreaceaiorar 1P G T S4B TR Giplon
ei ther Nabi nkesl; ko Be hiaAk ®§-the addition of, or substitution by, one or more seine or

threonine residues to the sequence of the original antagonist (for O-linked

glycosylation sites).

Nucleic acid molecules encoding amino acid sequence variants of the antibody
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 occurmng
amino acid sequence variants) or preparation by oligonucleotide-mediated (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 antibodies used in the invention to improve
effector function, e.g. so as to enhance antigen-dependent cell-mediated cyotoxicity
(ADCC) and/or complement dependent cytotoxicity (CDC) of the antagonust. This
may be achieved by introducing one or more amino acid substitutions in an Fc region
of an antibody antagonist. Alternatively or additionally, cysteine residue(s) may be

introduced in the Fc region, thereby allowing interchain disulfide bond formation in

M




N-l1inked refers to the attachment of the carbohydrate noiety to tlieMst 18
chain of an asparagine residue. The tripeptide sequences

aspar agi neg@semwene and asparagi ne 10 X-threoni ne, where XPCS/UBAy1%A7 NO
acid except praline, are the recognition sequences for enzymatic
attachnment of the carbohydrate noiety to the asparagine side chain. Thus,
t he presence s regipReFhohompdimenc aniiody;ths sep hayedmpesglept i de
creates a p hal .- Ll ON. S ' : |.a i, rs to
the. st achmone oo Bt EARBHP kO Bl dised bR ShydiaRl cBl kithnd BT ° |
xyl ose to a hydbody-depémieacietinlapogiotckiciydADOIT)y SseCmenet af hi EhpiMer,

al t hough 5-hydroxyproline or 5-h dl’OXé|%Si ne na SO0 _be used. Addition of

|
ol yeosyl ati ofl 76; k98- 165 189 mriseapes B SanvePbits IO EeoRA 190Red by

altering helﬁgﬂ' cid - &l r f the
above- des%:ri be ?rilngeé"pct%ngléggﬁggﬁ@%%égmﬁg@%ﬁmbﬁoﬁ%géﬁwgggef)g’teipo agc? es).
The al t er at i eRindhetomyifah&idnBEcroBdEniRys dshiesided i Wollller ab CagbdRdskarchon by,
one or nore seine or threonine residues to the sequence of the original

ant agoni st (58i2380-29ked 993). Ydismptiaelvort Gittbpdy canprgnginecksd; il hacduad §'c

encodi ng am ng _.agj e [0 ' | gr?\c r : by a
vari ety of nﬁgﬁﬁgégﬁﬁﬁﬁﬁ?{%%gg gﬁﬁ%iﬁ:ﬁég&éﬁﬁlgﬁ%@%@gﬁgﬁgﬁiu e,@t‘;’ él(rftges' 25 not
limted to, iSwelSatvéaioh sl Anialdmcat DaguDaRm(3:D 191280¢e89)0f natural ly
occurri n%@am no aci d_sequence variants) or preparation by

ol i gonucl@ot i de- medp an@easedhe sesyrp dalfilie ot thg ntady g@isda 2 INCRXPRIZIE & SHASS S,
: g SEROT . est AU
Vorsion of  t ARRPERSRIE AlipBlinis i AifheoRbBRLEALY 3 Ao e Rl Ao 01

used in the idesedibédin US Patept §,89,230, foF dxanipty Alkuned heamn, thederns Gsahmgt o
enhance anti gen-dependent cell-nmedi ated ¢yotoxicity . nd/

A
conpl enent  dEEEHRIBHPINEIRSAPSRPE | Fejers torm epiprg pidhe e é%‘l(’ﬁ %[%:Can) %mﬁ%ﬁ&? be

achi eved by int o@gﬁl r ?,g{- WaSELEAELORS i PivdkeRfm
regi on of ar@gﬁ’tl oﬂ%%?gﬁg’n"lrg?@ telggeé Ive 13§/ or ardﬁ%nél Ii/, gystei ne
resi due(4}p nehalbhfe dbfthedgUossledute.t he Fe regi on, thereby allow ng interchain

di sul fide bond formation in 5i - 9 MAR 2005 WD 02104021 PCTI US01/ 15677 this
regi on. The honodi neric anti body thus generated nmay have i nproved

internalizatign capflilabYutiaf FoFmuiiiogased conpl ement- nedi ated cell
killing and "anti bggy-%igpeundent c’gl I uloar cytotoxicity (ADCC). See Caron et

al., J. Exp Med. Therapi@tic foriblaidRo@mpisthg SntagesistsBsedin dcomidanest with the
148: 2918- 2922 199%%. 5 Honodi mar(%1 ant i b%gi es.wt h@ﬁnh%gsggd .anii -(%zumg
activi ty may RIPSSYBRVRIGRAFERIOPHET iy TS UTRRIE BIEHOTLY DRUDF (indsedel s
descri bedgi n JMlEd op%mﬂy-wi%%aﬁﬁ%ﬁﬁ&hﬁcaﬁ%a%é@@ab@é@ﬁﬁ@ﬂsg%pients or
Al ternatively, "an anti body can be ‘engi neered " whi ch has dual Fc
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 concentrations
employed, and include buffers such as phosphate, citrate, and other organic acids;

25  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 methyl or propyl paraben; catechol; resorcinol; cyclohexanol;
3-pentanol; and m-cresol); low molecular weight (less than about 10 residues)

30  polypeptides; 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

such as EDTA, sugars such as sucrose, mannito}, trehalose or sorbitol; salt-forming
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regions and nmay thereby have enhanced conpl enent |ysis and ADCC
capabilities. See Stevenson et al. Anti-Cancer Drug Design 3:2 I@- E@UOZUUS
(1989). 1wd@oezbnariease the serumhalf |life of the anti bodyPCHWEs K77

i ncorporate a salvage receptor binding epitope into the antagoni st
(especially an anti body fragg{ant) a;l described j n US. Pat eﬂt 5,73 ,0277, for
exanpl e. As GOBBICHNUSiSHCh Py pet éﬁOWZﬁ‘é‘CS o SFERPIEH} HO 5"%531 ?’%{)5" |
refers to an_epito elgjrgm)@ﬁ AOES - alvedld ,
lg&2, 19G3, & I'%E&)esuﬂ%%%mlgg&?’e%pony Ie’?’gﬁ(?ﬁ;{:r easi w&ﬁ,teﬂ{eﬁ?r% gv?’vo serum
15 half-1ifepEdhe 119G nol ecule. N Pharmaceutical Formulations
Therapeutic formil ati ons conprising antagoni sts used in accs rgance wi.th the
present invention Hheinpneparedilstony agbndygad e Ricgll ﬂ@l‘étﬁlga?ﬁt‘g’ﬁ ¥y B5ddi ng

t he desired 0 degr.ee of. purity . w t.h.optional. ‘heal accept abl e
carri ers,gex ﬁiS%‘H?@rBP? Oﬁlﬂrln?%? sa%%gﬁg{ﬁghlfﬁs ar rﬁr%glgﬁ%t% Sci ences
16t h edi t-.0n,c P9 Ysitioh mbfurthéOBelilie othemdrhantibodnanbgdniagleid.j €BAOL or B7
formul ati ons or "aqueous sol utions. Acceptable carriers, .excipients, or
stabilizers antagmmintsxixampes theieif @siudesolubleCIoHs Ryeandfhsions rations

| oyed, and, incl.ude. buf f h s _ ot gani
aerds) 25 andRmisrRioR R Bt SRy Rl BRI AR e bE ARl oRbAhaqr gant ¢

Cc aci I oni ne;

preservatives (SsuchxasplafirddeDyh entiteidh foraaiatiohs aredesiribedih Vo0 8186418,
hexamet honi um chl ori de; "benzal koni um chl ori de, henzet honjum ¢hl gii de;

phenol , BQtylexpressbhmgorparatesisrein Ay kfereneea TaI5NB1ICANOR dsscTiRgs AUt propyl
par aben; catechal ; .nal -G NP = 200k ; Fm&sol ) ;
| ow nol ecul arm%gtfdéﬁ% ?%%g%h%g ﬁgﬁl%ég%g? Gmﬁtgﬁg‘?)ﬁ%o pof“;/%gtg’t {Bd.eS_;
pr ot ei ns, sucChel@fosee097% Bdravnilecholl @4 polysorbite20ropH Siltbanikas a imymmyphi | i c
ol ymers such as pol yvi nyl pyrrolidone; am no aci. h a | yci.ne
8| u%/am' ne, asiimlégfeﬁ%,t‘”ﬁ&gfg gioree 2b2§ Qi Wmﬁﬁflﬁ?ﬁ§°W%@§§gﬁ%Fﬁ%tes,
~di saccharides ﬁﬂ&s%bﬁmwt&@ﬁ&m &?%g%nAg/ﬂﬁJ d4diR9c bSO TS5 MBAAD SEdiudS
n S suc

dextrins; che?% g age h as , sugars such as sucrose, nannitol,
trebal osgsor siefa dibydraral FafemilipotysaBate 89, MARSIRORSV ate0ior TajecioR PH 6.5.

PCT/USO /1 .(77 counter-ions such as sodium tal conpl.exes..(e.q.
Zn-protein cf)rrpl ex &Pphilized Hrmuligpns qgﬁ?@dgﬂrspg%f%ﬂﬁ)‘és LS, fngﬁ\é%\lTM
PLURONI CSTM o?e%g%yrggmw@emggygggh nl‘g& b- ed fORSu1AH0R YRS Mt aistitytedntithixody

and the B cel et1 ng anti body e in 5 the sanme fornulation or may
be adni ni st er editable dilfidnt cud highgroteihathengatichamddberssenstitead fernulaiianisy

i ncl ude ot her non-anti body. ant agoni sts, e.q. Lo . ant agoni sts.
Exanpl es t her Qe&fi"i‘?}éﬁe{fgé@?ﬂtﬂﬁgﬁﬁ&%? "@“fg’éﬂ&oc%gfa%}ﬁésh%%gf eof .
Admi ni st rzgé i on can }f BRARAESERreil maSSMsRhtad] mor Haieie fivefchapbundas n

ei t her order. o ‘ _
necessary for the particular indication being treated, preferably those with

complementary activities that do not adversely affect each other. For example, it may
j be desirable to further provide a chemotherapeutic agent, cytokine or

immunosuppressive agent (e.g. one which acts on T cells, such as cyclosporin or an

25  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.

30 The active ingredients may also be entrapped in microcapsules prepared, for
example, by 30 coacervation techniques or by interfacial polymerization, for example,

hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)



Exenpl ary anti-CD20 anti body fornul ati ons are described in W98/ 564484AR 700
expressly incorporated herein by reference. This publication describes a

liquid nwMaedesy formul ati on conprising 40 ng/ L rituxi mabpCRBSHTNEECEt at e,
150 UM trehal ose, 0.9% benzyl al cohol, 0.02% pol ysorbate 20 at pH 5.0 that

has a mnimum. shelf_life of twa years or at 2-8C. énother anti - CD20
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hi gh protei nsﬁlﬁﬁ??éﬂﬁp’aq%i‘ ’éfﬂft%gsq@mutut ed fornulation my be

adm ni st eged subcuy, 1$d1¥ade Qr bt TRITRY eqls ' The
formul ation herein %ng@gg?s}o cg)ﬁt%?ﬁ mre%%ﬁ%}ggﬁtgaa%{ﬁ%ég%%%@ﬁ% as
necessary f osudtiiredridabcpriepsraticul inalide Befeicnneiisie atadcegpsfolid Abdipphdtis e
with conplenmentary activitjies that do n%t adversely affect each other. For
exanple, it RAYMeshcqtAnipgtheantazqnist; WhiChpreRarg %H&Mfa@bwﬁiﬂema@s@m,
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by 30 coacervation techniques or by interfacial_ polynerization, for
exanpl e, hydiesesphertsdogwiosed oblacis agetghydolic #cisk enpapgneranddguprolide
pol y- ( net hyl | at - R 2005 WD .02/ 04821 .PCTI USQL/ 15677.
e ocapsul o End By Iy 3 Ry Biae S S RO B R WA el
exanmpl e, 151 i po&O IS sehtiiH inlstBeCt @SB TERIS $s reAllidy et ishes byﬂﬂ@ﬁd@&hﬁugh es
and nanocapsul es) _or in macroenul sions. Such techniques are disclosed in
Reni ngt on ' s Stemids fliedon megbramssi ences 16th edition, Gsol, A Ed. (1980). 5
Sust ai ned-rel ease preparati ons nmay be prepared. Suitable exanpl es of
sust ai ned rel ease preparations include sem perneable matrices of solid
hydr ophobi ¢ Yol y ribreatment tveithn dnoB el Peplrgiagisitibodsi Hid BRininseregdatoryn t he
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immunoregulatory antibody will be formulated, dosed, and administered ip a fashion

consistent with good medical practice. Factors for consideration in this context
include the particular B cell malignancy or disorder being treated, the particular
mammal being treated, the clinical condition of the individual patient, the cause of the

25  disease or disorder, the site of delivery of the agént, the method of administration, the
scheduling of administration, and other factors kmown to medical practitioners. The
therapeutically effective amount of the antagonist to be administered will be governed
by such considerations.

As noted previously, the B cell depleting antibody and the immunoregulatory
- 30  antibody may be in the same or in different formulations. These antagonist

formulations can be administered separately or concurrently, and in either order.
Preferably, the B cell depleting antibody specific to the B cell antigen target, e.g.,
CD20, CD19, CD22, CD37 or CD22, will be administered separately from the



acid and y ethyl-L-glutamate, noir degradabl e ethyl ene-vinyl acetate,
degradabl e lactic acid-glycolic acid copolyners such as the LUPRON ARt
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antagoni st fornul ati ons can be adm ni stered separately or concurrentl|y, and
in el t hetO or adinisteed paveatsrally peredose #all tyriedebs wgthgsinzssdpbaEdt] 19390% o t he

o ni st or e T AR enPadhy etk iy vish S Spic Rl Rl antlgohishRed
PCT/ Uggi{)lS( E&ggdmmaﬁ@bfaﬂ)@uyz anlObadykg.e. g., an anti-CD40L anti body,
anti - anti bo

or anti-B7 antibody.. Preferably, e L.anti hod
will be the hunaniyf'i’éd’“‘é:ﬁltr?d Brsed deplgting 3gHbody ?%%Lﬁ%%&a@%sﬁ@“% Y
6, 001, 358 an | - B7 ' : | ' g’ Rosl nael osed in US
Pat ent 6, 113?%%&“%@%3&5&?%%&2%% Pﬁggﬁyéﬂgéhf%%gﬁf y l_oeebr? %iogﬁow to
pﬁssests aﬁopthO?xfﬁg/aﬂ.i’l\hictdysaag/éIcfah¢ hﬁhﬂd@&ﬁﬁ?ﬂﬂﬁ?ﬁ%&(&?ﬁb@g{?ﬁﬁﬁﬁﬁeen is
shown to have efficacy in tr 0 an cell aut qimune
di seases. Al ?&Smtbhﬁcw@ﬂéﬁ‘? ?cﬁ&r }ﬁft{i@g‘l@&j o1 1P§ TeEAPt GhRe @glt%‘és)
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toxicity. As a general proposition, ‘the therapeutically effective amount of
an anti bogy stbstarallyilés ¢hand Targnlerfihe ynigurdyd ege whicte the gpsecain fhes@gen t he

range of aboyl 0. 8050072 ok, ofpat Lerl, et el N oRPSo Bk kil he
20 200mg/m>. .
Moreover, one may administer one or more initial doses) of the antibady
followed by one or more subsequent dose(s), wherein the mg/m2 dose of the antibody
) in the subsequent doses) exceeds the mga’m2 dose of the antibody in the initial dose(s).
For example, the initial dose may be in the range from about 20mg/m” to about
25  250mg/m’ (e.g. from about 50mg/m” to about 200mg/m?) and the subsequent dose
may be in the range from about 250mg/m® to about 1000mg/m”.

As noted above, however, these suggested amounts of both immunoregulatory
and B cell depleting antibody are subject to a great deal of therapeutic discretion. The
key factor in selecting an appropriate dose and scheduling is the result obtained, as

30 indicated above. For example, relatively higher doses may be needed initiaily for the
treatment of ongoing and acute diseases. To obtain the most efficacious results,
depending on the particular B cell malignancy, 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.
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being in the range of about 2 to 100 ng/kg. The preferred B cel§ MiRpiget i ng
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di sorder as $086iphhen&eutidsl POEmMIRHS %h@ﬂﬁn&éuti»’@@dﬂirﬁﬁ?a‘iﬁn% eHh&Urger . 5SS -
9 MAR 2005 WD 112/414021 PCT/ USO1 /15(/77 The anti bodi es are admi ni st er ed
by any suit abvBermsepreferably) thenerig 2 faeaeried hile botiferalbrrsbus agents

i nt raperitone al, and, if desired for |ocal
| Munosuppr es%llnveh{l]%geugﬁ%:[:tm, ﬁ{e}r%tbrlcglpg(S:%lo%tﬁé lﬁg%m ni stration. Parenteral

i nfusi ongsi ncl ude Aridedffdracidng@histrbtivn Gf\e@eibodics tokd pudiehehk plesent application
I ntraperi toneal or. subcutaneous 5 adm nistration. In addition, the

anti body rmay WeBRlalEsHdrigifTaticr ef agbpgiephy sene therppisiSush agmipustrajon ot

decl i ning dos in%qﬂ by @Da

i nj ections, rrlglgcthg};:)El&l*f?'leraE{:l %{%@é}ﬁo‘:ﬁs@%&%g@ cu‘?gﬁeﬂ%s}“b%n%eét |Qons stering
dependi ng i n pretapeaticalhetfiectivieenadhdfiMinsdntagonisty. See, for exhmeote, GVI(BSIM]'IB”Ime
additional ly . adm ni ster ot her conpounds, such as chenot herapeutic 10
agents, i mmnrr}zﬁlﬁﬁ?%elﬁégﬁ{?@%ﬁw S 1At geRe REeRY fhgenemte Bippeinlar
herein. The gaidlpgd admi nistration includes co-adm nistration, using

separate fornulations or a
There are two major 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 1s 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

25 nucleic acid is introduced into these isolated cells and the modified cells are
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

30 s transferred into cultured cells in vitro, or in vivo in the cells of the intended host.
Techniques suitable for the transfer of nucleic acid into mammalian cells in viiro
include the use of liposomes, electroporation, microinjection, cell fusion,
DEAF-dextran, the calcium phosphate precipitation method, etc. A commonly used

vector for ex vivo delivery of the gene is a retrovirus,
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si ngl e pharmaceutical fornul ation, and consecutive adm nistrati on_lgnM el t?1er

order, wherein preferably there is a tine period while both (or all)
active agemps2/osiziul t aneously exert their biological activirCrasoidsiiAsi de
fromadm nistration of antibodies to the patient the present appl i cation
contenpl ates adm nistration of antibodies hy gene therapy. Suc

admi ni stration of TReenasrtlyRptered @b uiva gudlsie 2@ frapyey @Ehmgu?-fﬂﬁé%\ﬁﬁ%ssed by

t he expre55| [ n
ant agoni ot . eens PRI dec Gt A5 RIS iy s S 1R T gfon
concerni ng t@smmedfw@eﬁmdtE;ﬁd@ﬁsedts?stgmm(amaﬁxehpm fardipid-tlediate@ansfer of
anti bodies. There are two major approaches to getti n%t he nucleic acid

(optional ly W6sens AEPPAMAVROFSrandiDf-Ghelhforsemplsi- 18 sewesiuatignsiifa and
F
the patient. SiEplEJoRFOYNEnE b o SIS A fh dckal BRPGLRR B lffH IR

vivo treat; ”Erﬁuchta@@m@@hb@cm s;ﬁcﬁhlfbﬁa aﬂesw&mmeﬁlbrmhpr&anwaﬂleﬂaﬁgemem ds
i ntroduced into these isolated cells and the nodified cells are

admi ni st er ed kgandder paesepinr oaithtrgedcelbstcl YWhere lifaspmes afgsmploysde BRSPSt ed
hi
U's Patent NuEEPREFE st G hRufepBMARNER llcucd iR Rhaelqd S8Ry vE - O

t echni ques avadddabt eargeting antdrop de! €icitiate uptaks, @.g. agystlisproteins ofi fadynaemeihlemof The
techni ques vary dependi ng upon whet her the nucleic acjd 30 is transferred

into cul tlfr edTeRF raﬁamcmabC%Wmep%es AT Pmﬂl@sewkngh&fl $T8R MtEIENER P oSt .
Techni ques s t%@hﬁ fﬁ{ 515 ]gl{slrtlﬂ g.%@t ﬁﬁaé&ffﬁhﬂo%al%hgnhﬁﬁ&l{ﬁm 2B A& | S

invitro inc ctroporation, mcroinjection,
celyl fusion, hédEMNFe. dE)etﬂednuqudm’ re@dpmrumdmmabepidatﬁom sadepdrited] four ewemipled,

tc. A d t th
ret 7 ovi saz*mwe VE o G R eAg et DB e L Ui
preferred in yiyo Csv%q'l@ 3t4r1 956y, Fasrereé;sewq)tf%%edlﬂfénﬂg%no%ageﬁéectlon

with viral vectors suc as adeno%@r us, Herpes sinplex | virus, or adeno
associ at elb. vi mashingadd|geps thetzpygaotoyals mah(daseﬁai all, iSpiedee 250 80§- -Bild- nedi at ed

transfer of e ar nd . DC- Chol or.exanple). In sone
situations-i t&@#ﬁ%&%@@%%%ﬁﬁe {eFFéeIWﬁ%FIéefdct{‘%fEfnd source Wi th an
agent that targets the target cells, such as an antibody specific for a

cell surface nenbrane protein or the target cell, a ligand for a receptor
on the target Vdel | Awdicles Mﬁ‘éae!lfaﬂpn’mnes are errpl oyed, proteins which bind

to a cell surface oCi a ed W ocC S used
for targeting and/ gﬁ &‘Fﬁ%ﬁ’? lgltegt ﬂ%ﬁ?ﬁ?gm G an%'g%lglo mpai% z:hﬁ%@taﬁﬁng

f ragment s¢ he nffdrial® ubfaPios tHeQfeabm B lof the diseises 6 Hisé MBS deddtiidaaboes i or
proteins which undergo internalization in cycling, and proteins that

target intracerdvaded | ocalization and enhance intracellul ar

m_m

The article of manufacture compnses a contairier and a label or package insert
j on or associated with the container. Suitable containers include, for example, bottles,
vials, syringes, etc. The containers may be formed from a variety of materials such as
25  glass or plastic. The container holds or contains a composition which is effective for
treating the disease or disorder of choice and may have 2 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}. As whole, there may be one or several
compositions. At least one active agent in one of those compositions is an antibody
30 having B cell depieting activity and at least one antibody 1s an immmunoregulatory
antibody such as an anti-CD40L, anti-CD40, anti-CD23, anti-CD#4 or anti-B7
antibody. The label or package insert indicates that the composition is used for
treating a patient having or predisposed to B cell malignancy, such as those listed

hereinabove. The article of manufacture may further comprise a second container
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hal f-1ife. The techni que of receptor-nedi ated endocytosis is descri b_eg, Ag%ﬂﬁ
exanple, by Wi et al., .1. Biol. Chem 262: 4429-4432 (1957); and Wagn |N

al ., Procw®latiae21 Acad. Sci. USA 87: 3410-3414(1990). For renrapwsSHi1shTve
currently known gene 15. narKking and gene therapy protocols see Anderson et
al ., Science 256:808-8 13 .. &’ﬂ}?&‘f See al so WD 93/ 25673 and t he

ref erences ciCPEETFIASR ghﬂmagputlcp(}ly laquB buyjikerususdtagibacierogtagicatedapodi nent
of the InventiielionIBWAT sofoifle BRAULACHIMCCREPULBiIOn 28 JBHEEL gt e V!
or the treat easesS or di sord describe

provi ded. Thét may ﬁmﬂlermtluﬂamﬂeaﬁiawmlsmmblﬁefﬁoma@aﬁﬁﬁmﬁ& aﬂﬂdsﬁ | abel or
package insert on or associated with the container. Suitable containers

i ncl ude, for StREPRIMteinciging ether bufiess, diluenys,ifiligss needles, i yEBBESI ners my be
formed froma var igghye oferjRY ?Eﬂeaih%n? ﬁgreaﬁl\}\}%g t%d%ix%%%?ol | asé'q%grllmf Bat i ng

cont ai ner” hol ds of contdlins a conp
t he di sease @xadjpfe@rﬁﬁmﬁﬂoﬁmlﬁaﬂm&mﬁnfﬁi&@e@ﬁﬁaﬁbh|a§e egsressgy port (for
exanpl e the container may be an intravenous sol ution bag or a V|aI havi ng a

stopper pi erR@EBArEchhersinRyysiEenfec injection needle). As whole, there rmy

be one or several ] t hose
conpositions is an a%@gﬁ%é ggﬁ %‘é‘ﬁ‘h‘%ﬁ%ﬁ%ﬁ??‘%@ﬁ‘&%ﬁggaﬁﬁﬁl §P§‘H9
| east one antanhmiyn a&oﬁhncmwuhdiﬁjhieﬁieﬁﬁynecaﬂﬁ:ﬂi@ﬂd)bfﬁﬁsﬂmaﬁ ifan aﬁiountCD40L,

anti-CD40, anti - anti-CD4 or anti-B7 anti bod){ The | abel or_ package
insert i m@i céf‘@iclqllh@tpr?%eé&?&ﬁ@w%ﬁm%am&aOFBIFO rhylasticidegres. Sachent

havi ng or %%Hﬁ&ﬂé%q tlféjmg?lﬁnan &g% a%ﬂ'ﬁ&&@d?ﬁ% %l?ﬁmhgﬂ € ottt bfifnal in 1 4

her ei nabove. e artic ture nma er conprise a secon
cont ai ner 57 con®enhibial A6§ge \WGnd preparea 1531 cBﬁ‘:iB/iMSé ﬁdérﬁﬂﬁﬂyaﬂrthé lrmengomwnh a

pharmaceutical |y acc g abl e buffer, h as bacteri ostatl r for

i nj ection (BWER ent‘BW’i bmaéﬂﬁma% &a%‘éfp iq GRETICNPT g}engagqgr A%t dext r ose
sol ution. | teedfmy qgfeé‘ it Qg bb RebBiEOb h&‘ide RSN kRhR a{ﬂ@tgr%rﬁ@cﬁmactcr
commerci al and us st andpoi nt, 1 ncC ng ot her buffers uents

filters, lﬁeedife]mplmmhcsymwg@sce;ﬁammcarheroﬂmﬂmtss diftatddcby theeamowmm ofir e
|IIustrated by .the fqllow n-Limtin | es, The dJsclosure of all
citations in afﬂ}é"@ﬁf@@\&?'f%'&ﬁ%%%aﬁtés t@i’ﬁr"’@g@’?ﬁf it fg*i §
reference. Thgharfihadhasvaghbikfie i nvention may be adm ni ster ed to a human

or other animal in accordance with the aforenenti oned net hods of treatnent
in an anount 10 Sikfewineraf aﬂmupstomlmu@fslmmmfoﬂgo{t)rﬁ'@gmenthléﬁeqné)ﬂﬁthe or

RIS T L LI T e Ch e R D G
conbi ni ngot haysgdhérbiadycredestifteavely@) iitdpeddonbal@intramuscular, subcutaneous, rectal
or vaginal admimstration. The subcutaneous and intramuscular forms of parenteral
administration are generally preferred.
The daily parenteral and oral dosage regimes for employing compounds of the
nvention to prophylactically or therapeutically induce immunosuppression, or to
25  therapeutically treat carcinogenic tumors will generally be in the range of about 0.05
to 100, but preferably about 0.5 to 10, milligrams per kilogram body weight per day.
The antibodies of the invention may also be administered by inhalation. By
“inhalation” is meant intranasal and oral inhalation administration. Appropriate
dosage forms for such administration, such as an aerosol formulation or a metered
30  dose inhaler, may be prepared by conventional techniques. The preferred dosage
amount of a compound of the invention to be employed is generally within the range
of about 10 to 100 milligrams.
The antibodies of the invention may also be administered topically. By topical

administration is meant non-systemic administration and includes the application of
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conventional pharmaceutically acceptable carrier or diluent according 3t AR 2005
known techniques. It will be recognized by one of skill in the art that

the form gpdnsh@iact er 15 of the pharnaceutical ly accept ablPE€ETOERL/RBI7 Or
diluent is dictated by the amount of active ingredient with which it is to
be conbined, the route of adm nistration and. _other well -kn %Pvarl abl es.

The routine e antthedpi(et fragmem ﬂ@WeQﬂ]@I&H?%WﬁFé?VW’&BﬁéW“? &%) of the
i nventi on miép 8%68%;38 31%3@03? (P}hs'tlﬂ 250f Qh%Un aﬁn‘?x@bﬁgknto feeat G‘e"yE”'

parenter al des I'ntravenous, I ntraperitoneal

i ntramuscul agad SeHRCMERREE S dde@ﬁbtadlgmlﬁcm&g; axtbr ﬂlémlmc}sm@ln OBy sytemic
subcut aneous and i ntramuscul ar forns of par ent er al m ni straf%on are

general ly pr e‘ﬂmnnmhoﬁh%nuamloyalp@ﬂ@ﬁ@féwﬁi ingApergogeal d’t‘i‘ ABEAPRYRRES f or

enpl oyi ng conpoun | nye Q :

t her apeut ca%‘%ﬁ*ﬁ‘ aﬁlc?%m BH saglln%?\d %%rag%hg@t {h%ﬁilﬁ e%téﬁ{n; %Igphy]a%urceat
car ci nogeni C eHHdRéiH, wddur@engwltwmefannbod)hawsmghe ohtabent sOefify ofttbe 100,
but preferably about 0.5 to 10, milligrams per Kil ogram body wei ght per
day. The" anmomﬂombemgmeh@dlaﬁ@&ﬁwahay al so be adninistered by

i nhal ation. By "inhalation" is meant intranasal and oral inhalation

admini stration. Appropriate dosage fornms for such administration, such as
an aerosol fornmulation or a netered 30 KXAMPOES er, may be prepared by
conventional techniques. The preferred dosage anount of a conpound of the
inventiorOto be enployed is generally wi txavlgd range of about 10 to 100

mlligrams. The antibodies of pf he | nverdt Lonopy &isophe-adiini stered

topically. By topical admni non- system ¢ admi ni stration

and includes the ajpnldoﬁaéptmt@ﬁn £D40I9arviied2 @0 GlANDoeR SO 1EP40 mediated

PCT/1JS011156 77 an anti bod fragpent .t hereof,) co

i nventi on extsBFfgal I@qagg%l%)ﬁ‘éﬂ[stf&?%cgemf’@eﬁ?é' } G%‘E:eéll tngg&yfa‘yolétﬁﬁs was

(nstillation heiiah A ARDBedYS 1, Bhotld .1 5BbnoRueell i, DIRCs émwl; avaer e it
00

does not significant er the b stream By systemc mnistration
i s meant 1 aILeukersav&rst.,O.J (193@Ppexpdsed candriandydint AR JIIES-13! is a

adm ni stration. The anount an anti bod i.red fo G40
prophyl act i ¢ hugRanazeg VgFsien o EB’E?P§E‘“°93¢§9“§A%PH tpﬂléaréﬁpt 4@%03?'? %ﬁ% 4%1f he
nature and severi tx}m&fu thﬁmﬁﬁﬁﬂhtcbﬁ&rm%ag ok‘mdecgftatﬂﬁhdtb@HDJMIs was
EXAMPLES 10 Exanple 1 F’ropertles o B I : r’ghoma cells. DHT-4 cells The

o

concept t Hat detdrmiAf exposingdL-daelld heursi diffepatronsentetions oMy al
of malignant f Coh Sudd 2B SFBRAF L3R aAGYUESH ih Qe WAARBRAAR By Miar

20  Blue, a dye-reduction assay by live cells (see Gazzano-Santoro et al., J. Immunol.
Meth. 202: 163-171 (1997)). Briefly, 1 x 10° DHL-4 cells in growth medium
(RMPI-1640 plus 10% Fetal Calf Serum) were incubated with varying concentrations

) of ADM(1x10°Mto 1x 10" M) in cell culture tubes at 37 ° C. for 4 hours. After
incubation, cells were washed, re-suspended in growth medium at 1 x 10° cells/mi

25  concentration and 200 pl of cell suspension was added to each well of 96-well
flat-bottom plate. Plates were incubated at 37 °C. and tested for cytotoxicity at
different time points. During the last 18 hours of incubation, 50 ul of redox dye
Alamar Blue (Biosource International, Cat. #DAL 1100) was added to each well.
Following incubation, plates were cooled by incubating at room temperature for 10

30  minutes on a shaker, and the intracellular reduction of the dye was determined.
Fluorescence was read using a 96-well fluorometer with excitation at 530 nm and
emission at 590 nm. The results are expressed as relative fluorescence units (RFU).

The percentage of cytotoxicity was calculated as follows:



tested in vitro using | DEC 131, and the B-lynphoma cell |ine, DHL--4 WRomy

et al., 15 Leask Res. 10: 195-202 (1986)) exposed to adriamycin (ADM.

] DEC- 131 w® ®ao4h2imani zed versi on of the nurine, nonocl onal PATISIMaREN CD40L
anti body, 24-31. Initially, the mninmmconcentration of ADM cytotoxic to

DHL-4 cells was determ ned b >§p05|ng DHL-4 cells f r 4 hoursi]fto di fferent
concentrations of LADNEVerags of tesf s8R cAY%Fa%FfRﬁlIIQ gorgteal cellsik ¥ 600°%. gays

in culture Y | . ive
cells (see V\Glzfiizg?rr;lo é’ﬁg{gg?o et &OX%FQ[Y%@?TE%%@ &%fgaﬁmﬁ%‘ﬁ%’géﬁmﬁﬁgn).
Briefly, 1 xtHO&upHbr dytotdAisity wagsdvdtéd foeentseyudofdzhys1 640 pl us 10% Fet al
Cal f Serum) were incubated with varying concentrations  of ADM (1 x 10-6 M

to 1 x 104 M i n cEharegults, @f displayed 1nFiga¥, showscgH cytolpsisity of AfHlert cells

incubatio e d

cells/m hBreeﬁv}g%s d&ﬁ%ﬁ%%ﬁg ?"p%ggd;%ﬂlgbw pegas\f glnm\?/a‘is}‘a deda{éDé%(?h
vel | of 96 werbi 4 hblitprivetib eultieatCulls Mepé @ashedonct Bftdteap@tradndalttreddind
tested for cytotoxicity at different tIﬁE&I nts. During the last 18 hours

of i ncubat i ogrowth medrnt Efoxdaypand sytoteuicity U lariar Bles ¢y IR |
Cat. #DAL 11%0%)%}"?%893%%%% tagofeacﬂer aHﬁarué' ﬁl%lﬂ]%" Lgcgellk 5w Aok 2eri B4 ?:tﬁretﬁe ver e

cool ed by i néd room es on a shaker, and

the intracel |1ﬁé1ﬁbraﬁ1@‘éﬂ$ielsﬁ6n@&"sélbﬁeﬁi!&) makcolet By MowegtomdthtdDEBCEMle Was
read usi ng a 96-wel | uoroneter with excitation at 530 nmand en ssion at
h

590 rnm 1&he hazs beer found taeypress 640 195 CP20 £ PHR maleryles i Ao €xprssaian pirry)

The percenta ty was calculated as follows: 59 - 9 MAR 1005
WO 021*4021 g@%%wf%%%g%}?& - (average RFU of test sanple = Average RFU
of control cells)] x 100% Tltration curve of ADM cyt ot oxi city was

established and m nimal concentrations of the drug for cytotoxicity was
sel ected for subsequent assays The res@%&’ﬁés displayed in Fig. 1, shows

cell cytotoxicity,of BH ) ng. exposed
Co o (3 2oy ki ; . i%démxﬁs:amee{omm 8y eXPO:

Cel | s wenn& washed once aftertodor_&,;ggheaz&%wmlde@@hamcg owth rredl umfor 5

dotor | bed above. Al Ao eetaten At cuAlT oiher GoNaRGIR ( or 1 he

menbrane exprgsgi, geatrg&staﬁ&@smm@c@m ﬁccehaéatﬁxnédce&vbfxmeﬁjm-4le@hg(b§e| I's

10 have been toun 0 express CD19 nmol ec but no expression
of CD40L wasx U6t edisadl) v&rammtba&dmme-;ﬁﬁ@ﬁtﬁ afnt( gy obsedulsle @EHOCDA0L

nmedi ated resistance to killirr 15 to kiJlin
"l ynphora cel §6DAOL, P. A" Brams, BA. Tpadte, KoOHharan k. Sel 1 2Med R Roette,

20  and R. Newman, “A humanized anti-human CD 154 monoclonal antibody blocks CD

154-CD40 mediated human B cell activation,” (manusecript submitted)) for 1 hour at
37°C. After 1 hour of incubation, low concentrations of ADM (2 x 10" M - 4x 107
M) were added and incubated for another 4 hours in the presence or absence of
CD40L (10 ug/ml). Following exposure to ADM, cells were washed and resuspended
25  in growth medium at 0.5 x 106 cells/ml concentration, and 100 pl of cell suspension
added to each well of 96-well flat bottom plate, in duplicate, with or without sCD40L.
sCD40L (10 pg/ml) was added to cultures that have been continuously exposed to
sCD40L during ADM treatment and to cultures that had no sCD40L during ADM
exposure. In addition, IDEC-131 at 10 pg/ml was added to cultures to determine its
30  effect on DHL-4 cells incubated with sCD40L and ADM. After S days, the
cytotoxicity was measured by Alamar Blue dye-uptake assay, as described.
Data show that sCD40L prolonged survival of DHL-4 cells after ADM

treatment, whereas, as expected, increased cytotoxicity was observed in cells that
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Fig. 2A shows the effect of an anti-CD40L anti body on CD40L- CD40 - SriidR 280&d
resi stance of DHL-4 cells to cell death induced by ADM DHL-4 cells (0.5 X
106 cel | shvh p2/weze i ncubated in the presence of 10 p. g/ rnl pafiyusel/uiale CD40OL
(sCD40L, P. A Brains, E. A Padlan, K Hariharan, K Slater, J. Leonard,
R_Noelle, 20 and R Newran, "A humani zed anti E‘ﬁﬁﬁn CD 154 .rmn?cl onal

ant i body bl ookere@Rposautocad! el abssrcarfhi 48l c e[0Ty REPFAR©L ( pmnuscri pt

submitted)) for. r at .3 r Lpe j no t
concentrati or??tléq}D%%rma("%‘togdiéﬁﬁ(ﬁ?ﬁ5ﬁlfeier%g%%m%ﬁel?&ggg%ggEbgﬁic}@}l’vrll%au na 8d for
anot her 4 hoyf&rehse H\felpgﬁ@t@mgﬁpﬁgaM)ence of CD4OL (10 g/m). Foll ow ng
exposure to ADM cells were washed and resuspended 25 in growth metgi um at

0.5 x 106 cel | s/ m Thoadditonaf IREC-134 @longdaf ngetiedop LA« sYs GRated 48y t o

each wel |l _of = | flat bhotto _— nl_j i Lt:hout
Samior ! s iR Rt T kfiinol), SRS nol B Ry altds
conti nuously ;@xiReed ok %K}lom%ivﬁitrsioﬁg)IMWdetlemigr@B). DHL-deelsl tures that

had no sCD40OL during ADM exposure. In addition, |DEC-131 at 10.[.1g/m was
added to cul tpedscutmterbwathrand avifhoyt E4Y were ey @eeéqSFn&ei‘)?f@HIE%fg’é‘d Wi th

sCD40L and ADM_After 5 e GO ik b 3;e(chE Y. Al@amar Bl ue
dye- upt ake as%?llﬁgn?}gsmgd?ﬁ’gg 5 ow@hg%{u%gﬁa%gl ong'ei:l sur vi val
of DHL-4 cel | gyptirer s ssqantBssn et e CEASImasiob ¥phohwtpaiind ridaiz @4
cytotoxicity was observed in cells that 60 - 9 02/ 04021

it b oH o

PCT/ US01/10S67(A 93@De Afigrot days: the apiatoxcityirolifssaion of D llstealty WardfioRupsthy e,
addi tion of anti- ' g%l(‘ﬁ% ) YR P4l jeat ed cel |
survival, | ea%Y f%a'r?(%lﬁhlegir%é ég‘g?ﬁﬁée ci%o?grgisﬁips( Fi g. 5%?65 The addition
of | DEC- 131 ap@ideration oo tiedf dyestbxioity DFDIA-4 etllsdytIDES: B , wheteas BITGEA0I®,

whi ch indicates that the antjbody, by .itself,, daes, not. .have apy .dire

i nhi bitory orasnsctd nhipited geflipselifghatipppnd indng SCYtqi?lﬂ?lgfzé;\?? e%-wfscsg%q s
pre-i ncubat ed. W ds Wi J@ﬁ'ﬁ‘]@% A\ jed in the presence of

di fferent colﬁl\(/:\{gﬁ??a i%}r%%ﬂo | DEC- %ﬁ%%&%ﬁ%ﬁ the anti-CD20 anti body
CE9.1, angs anti-CD4 antibodies (Anderson et al., din. Imunol. &

| munopat hol . 84: 73-84 10 (1997)). After 5 dgys, t he
cytotoxicity/proliferation of DHL-4 cel®+* determ ned by Al amar Bl ue
assay, as described abqupsoFihy Y enS bb&8bsi OB B-Rephprel i feration or
the cytotoxicity of DHZ-4 cellTs Dby - ) ereas RITUXAN(r), as

expect ed, =i nhi bited cell prol edizrbatant pttbddy S ENHNEbxi city. No effect

was seen in the D‘%e%f(feeclt lo% CE)%'OL—LES% %’n“e&igte%nsgénﬁl%orﬁmﬁi—éﬁgb%ﬁtibc;l@
20 induced apoptosis of B-lymphoma cells was determined using an in vitro system
involving DHL-4 cells and the surface cross-linking of RITUXAN®. DHL-4 cells
(05t01x 10° cells/ml) were cultured with sCD40L (10 pg/ml) at 37° C. After

:' overnight culture, cells were harvested and incubated with 10 pg/ml of RITUXAN®

or the control antibody (CE9.1; an anti-CD4 antibody) with or without sCD40L (10

25  pg/ml) onice. After I hour of incubation, cells were centrifuged to remove unbound
antibodies, and resuspended at 1 x 10° cells/m! in growth medium (5% FCS-RPMI)
and cultured in tissue culture tubes. The cells surface bound antibodies were
cross-linked by spiking F(ab”), fragments of goat anti-human Ig-Fey specific
antibodies at 15 pg/ml, and the cultures were incubated at 37° C. until assayed for

30 apoptosis. Apoptosis was detected using a flow cytometry caspase-3 assay. Cultured
cells were harvested at 4 and 24 hours, washed and fixed at 4° C. using Cytofix
(Cytofix/Cytoperm™ Kit, Pharmingen Cat. #2075KK). After 20 min of fixation, cells
were washed and 15 pl of affinity purified PE—conjug:ated polyclonal rabbit
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Exanpl e 3 CD40L-CD40 si alias revents a o tosis of B-1 mhones cel4% MR 200%
anti-CD20 anti body. RI TUX4N(r) The effect of CD40L-CD40 nedi ated signaling
on anti - CB2Qoammbody 20 induced apoptosis of B-|ynphoma IT/ESWAEG677
determ ned using an in vitro system involving DHL-4 cells and the surface
cross-linking of RITUXAN(r). DHL-4 cells (0.5 to 1 x 106 cells/m) were
cul tured wianh-ag463 mmo@/ﬂﬂh)amaing&z (at. #613806) a8 pi gflcytopd:mmr e, cells

ot ooy | oSt RS oy e S it 580 o
on ice. Aft h |

unbound an:%'?)lr ](’!)nd | %gér b dJ a?grggg%g%g%gﬁ%eldion\)é@ %%%9%2% ;fénHH@‘ﬁ?%)I}tg éﬁi‘.ﬁl‘%i um
(5% FCS- RPMyjometrydd st intas aephired oh Fa<I8zan ahd mgdyiadbeing Whirlsebdfswanerffane

bound anti hodi es were _cross-linked by spiking F(ab')2 fragnents of goat
anti - hutan Y§EopimeeHeEE:  anti bodi es at 15 g/m, and the cultures vere

i ncubated at 37 ﬁbl%'mﬂdwsfiéﬁﬁ go%gﬁgg%%gﬂ)@t urega aBg}gﬁggitsqﬁ' s det ect ed

using a flow cytonmetry caspase-3 ass s were harvested at 4
and 24 hourlymphashedllahdefpoxad ttCR40L. Inshew sBydied, axtivationt affdaxpSyidopes NTM

Kit, Pharm ngen Cat. #2075KK). After 20 mn of fixat ells. were washed
and 15 del usfd aﬂherﬁufrygﬁamk%amﬁfeoecmmaa%% ‘66F‘§V€Pi9§£°°ﬁ§8{ﬁe%at‘6’il 9 MAR

2005 WO 11 égncli%é ;@%ﬁﬁcﬁﬁ%%g@ n,

Cat . 6733}48)4\;7 Bﬁg&l#§g‘%%§tgga erégﬁgészl a ngen, #%% 75KK v\q%9
added 1Ce!| | mirface m mﬁqamsamoedf o@Dk denreised lalatdoffapoptd3s, whareadtes not

i ncubation cell s, wer shed o and resuspended, i m Fl ow
cytometry dAPSSEHS S 4\@?@8 FF%F RAZT0E- EF%@&‘%P&%’%&P%MS&PC%B&MW
from 5 Verdﬂéhtx%@fi&\%ﬁﬁ s'a‘fﬁb'?s%t rrg-o{:ae:ﬁ%\ﬁg (CE@'I?H%E\B%d%nB (o of

I nduced apoptosis in DHL- y exposure to s OL. In these
st udi es, acthevealis. oﬁmfthcdamasggestsm sCl46t inducel sigahnp g CH4epKkbwagi nce

our previous reveal e re bet n_caspase-3 and Tunel
assay. Cr oscsanﬁF‘?’fﬁ ﬁF%&ﬂW‘bﬂgﬁﬁﬁﬂ&hﬂ%PfﬁM%&cﬁlgn t he
presencgg of sCD40L decreased | evel s ofapieq@pPt 0Si S, whereas cells not 15 20
exposed to sCD40L apoptosed. In compartson, cultures I ncubated in the

presence of an Batisthomtyof ITUKANGmediaed mtosimeHL-éﬁchbﬂyCmEQ 1),

resulted in—mne a“"“+8°'° of—the—celts—Fh the—ga % at—sCDAQL
i nduced si gnal i ng of CEISt? - Conditens can | eal to dev& ‘é ﬁ’? CQVQFPUXAN( r)
medi at ed killling of B-1ynpham cells 0“1'5

DHT-4 cells exposed to sCD40L

Celis only 3.35 (17.42) 4.94 (7.62)

Celis + RITUXAN 1.97 (1.97) 4.54 (6.54)

Cells + RITUXAN + anti-hu.IgG.F(ab™), 21.17 (17.39) 0.62 (13.44)

Cells + CE9.1 2.31(13.25) 4.15 (7.85)

Cells + CE9.1 + anti-hu.IgG.F(ab’), 2.09 (22.14) 4.14 (9.57)

Cells + anti-hu.IgG.F(ab’), 1.93 (12.57) 5.13 (8.02)

DHI -4 cells not exposed to sCD40L

Cells only 4.36 (14.34) 5.08 (17.62)

Cells + RITUXAN 5.67 (10.66) 1.08 (17.92)

Cells + RITUXAN + anti-hulgG.F@ab’), | 74.82 (22.80) 30.63 (26.84)

Cells + CE9S.1 5.99(14.00) 3.05 (18.24)

Cells + CE9.1 + anti-hu.]1-G.F(ab’), 5.96 (12.11) 2.24 (18.19)

Cells + anti-huJgG.F(ab’), 6.09 (12.27) 1.85 (17.27)

@) Percent positive celis with caspase-3 activity and its mean finorescent intensity in
log scale.
20 Example 4

Effect of IDEC-131 on the survival of chronic lymphocvtic leukemia (CLL) cells
To determine the effect of IDEC-131 on the growth and survival of B-CLL

cells in vitro, B-CLL cells were cultured with and without IDEC-131 in the presence
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Table I: Resistance of RI TUXAN(r) nedi ated apoptosis of DHL-4 cel | s~-ByMAR 2005
sCD40L Culture Conditions% A poptosis (I VHF) (2) 4 Hours24 Hours DHT-4

cel | s expased2tigeaCD40L Cells only3.35 (17.42)4.94 (7.62) @eiyustRIFIKANL. 97
(1.97)4.54 (6.54) Cells + RITUXAN + anti-hu.1gG F(ab')221.17 (17.39)9. 62
(13.44) Cells + CE9.12.31 (13,25)4,15 (7.85) Cells + 1o+,

anti - hu. | gG FREBDAPE ipgiaPenphstal hloog meppnuslgar geﬂsﬁ fgﬁ%}‘ﬁ?f-’- iglgedfomi o3

(14,3072 08 (‘Ty areeks BLool gl BYPslg eibc it n ORI B 1 pean
+ anti - hu. | gGidteahined 4. BRp42Ru88ySekhidiop26d 84) >@8%| Flow CHONESI@8nalysis
(14.00)3.05 (18.24) Cells + CE9

1 ti-hu |-G '125.96 (1 .24
(18.19) Cel | srevealsdithat > 10% Fﬁ@ﬁ'l@rbcg?’@éWF%fl%%?i.&ﬁgf’%?&%ﬁ)ﬁﬁ%@@nt

positive | | g I3 i I | ity
in log scdle. ¥ a&rrgFé@‘i%Eég%% %ﬁé@%ﬂ?pgh@ﬁgq@ﬁg\ﬁ%}gﬁﬁo ighé}gﬁr?t(e:&?ﬂ%
hocvtic | eukes¥aFCElor@sh bSautdlogoiet dundi plasnid) eugdlérsenttedodith DEOVIS-Glotantihe

grow h and survival _of B-CLL cells in vitrao,. ,B-CiLL cells were c ed
with and wit hand 10®Erm Penicilinprepioayaint dngddifion, IRpemo BB s 21

PCT/ USO1 /15627 of CDAOL .i.n.,vi.t Rer {

(PBMO) were i of % éﬁeﬁel’p%ﬁgdu é%%)al |?ﬁ’§&§5‘g%§%8%2?%@%ﬂ#%§ol i - &yﬁlgggue
gradi ent cent yh{matapm 1 Vo | thyanteslmde besigvee CLDyor buyified BoCLE able

excl usion and was >98% Flow cytonetric analysis revealedt haﬁjd>70% of the

| ynphocyt ¥ wevkuret in growibroedilngmosgly upder wephappntmegis a@pepietie el death oL L

growt h nmediumye g.. RPM .-;§4 .UM s | AVPELS AR Ymof

aut ol ogous dg%%)ﬁw%ﬁe&s%t}mga bﬁgggn%%tl}g@cﬁqgﬁﬁ%ww&%%%dne an(Ij 110§/ um

Peni ci | |'i n- St eeRiueEY Table 1T indiagies the@sll viabilitysoMED a2 pBrClk ntls groPnlig-the

B-cells were purified using CD19+ DynabeadsTM as per nanufacture's

i nstructi ons presence or absence of sCD40L (5 pg/ml) at different time points and indicates the
longer survival of CLL cells. B-CLL cells from Patient #1 cultured with sCD40L had

15 > 60% viability for greater than 2 weeks, whereas cells grown in the absence of

sCD40L had less than 10% viability.

Table II:
- Survival of B-CLL cells in the presence of sCD40L
| B-CLL Time % Viability™
Sample {(Hours) (-) CD40L (+) CD40L

Patient #1 0 >90 >00

48 88 90

96 46 77

‘ 144 30 72
’ Patient #2 0 >90 >90
72 40 72

96 31 65

144 17 51

% equals the percent viability determined by Trypan blue dye exclusion.
20 Fig. 3A shows the effect of IDEC-131 on the growth and survival of B-CLL

cells after 7 days in culture. Purified B-CLL cells from a CLL patient (2 x 10°
cells/ml) were divided into two culture tubes. Cells in one tube were mixed with
sCD40L (5 pg/ml) in equal volume of growth medium, whereas the other tube was
incubated with equal volume of growth medium as control. After 1 hour of

25  incubation at 37° C., cells were gently mixed and 100 pl of cell suspension media

added to each well of a 96-well flat bottom plate in duplicate with and without
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(Dynal, Cat. #111.031111.04) and cultured as above. CLL or purifigdyig-
cells 10 cultured in growmh nmedium nostly under went spontaneous apopto

cel | deat WO okbowever, culturing these cells in the presencepgoi/nstiXat;
extended their viabi | | ty in cultures. Table Il indicates the cell
viability of CD 19+ B-CLL cells grown in the presence or absence of sCD40L
(5 .iglm) atVayiPgEPRIFRUEHGRS %@%&lﬁr@wﬁﬂmm @3 nghml). | Savgedayulatirvall of

CLL cells. B- Pat | t th sCD40L, ha > 60%
STabt Tty f o sibtiySflcuh i LRI R st iy Mt il S B habane of
sCD40L had | epstatsharedl@b stirabill ih EiinrEaRi sOD403Ur The/Addifén Ef@iac%h |1§to' “0L

the presence of sCD40L B-CLL Tine Wia bility~ Sanpl e( Hours)- CD40
Pati ent #10>00%ee massa@on oBA6Eed ¢edldome which ondicat@Dz 662601 aﬁdﬂmlrmsmﬁ&

1441751 ca equal the nt vi,ahilit ue dye

excl usi on% eEF@“@?E ez}ﬂﬁe 3?#@8?%%% ‘gﬁmﬁﬁé‘pa%\?&e@aﬁﬁd
survival of B-dgeén Ia§ f f 1 I from
2oL pat ent (5 o o MR IDEC s FpiAuta 18%%%%5?’3% IR Ces st
Cells in one deaBe(Rigr3B)mi xed with sCD40L (5 g/m) in equal vol ume of

growt h medi um whereas the other tube was incubated with equal volune of
growt h medium as control. After 1 hour of 25 incubation at 37 C., cells

were gently mxed and 100 jil of cell guspsess on nmedia added to each well
of a 96-well flat bottomplate in dupllca e W|th and WlthOUt 63 - 9 MAR
2005 WO a#/ 01021 fQUsQD0amzitated uyiregylation ohHL 4t DR meoleuleDBB-TIL (10 g/ m

1003 0t oo Gk ot 4 A S

survival in cOLLueksfrvmtdLIS paXkdks wdl@uRG 45 emcéfceu%@) 3th dndtvithout 5
pg/mi of CD40L at 37 ° C. At 48 hours and 144 hours, the class II molecule,
HLA-DR expression, was determined on CD 19" cells by flow cytometry using

15 standard procedures. Briefly, cultured lymphocytes were harvested at different time
points and analyzed for surface expression of molecules using antibodies coupled to
either fluorescein (FITC) or phycoerythrin (PE) for single or double staining using a
FACScan (Becton-Dickinson) flow cytometer. To stain for flow cytometry, 1 x 10°
cells in culture tubes were incubated with appropriate antibodies as follows:

20  anti-CD45-FITC to gate lymphocyte population on a scatter plot; anti-CD19-PE
(Pharmingen, Cat. # 30655) or anti-CD20-FITC (Pharmingen; Cat. #33264)
antibodies to determine the CD19" and/or CD20" B-cells; anti-CD3-FITC antibodies
(Phamungen; Cat. #30104) to gate-off the T cells; anti-CD 19-RPE and
anti-HLA-DR-FITC antibodies (Pharmingen; Cat. #32384) to determine the Pclass IT

25  expression on CD19" cells. Cells were washed once by centrifugation (at 200 x g, for
6 min.) with 2 ml cold PBS and incubated with antibody for 30 min. on ice, after
which the cells washed once, fixed in 0.5% paraformaldehyde and stored at 4°C. until
analyzed. Flow cytometry data was acquired on FACsan and analyzed using WinList
software (Venty Software House). The machine was set to autogating to allow

30  examination of quadrants containing cells that were single stained with either RPE or
FITC, unstamed or doubly stained. Fig. 4 shows the comparnison of HLA-DR
expression in CD 19" CLL cells cultured with sCD40L and those cells not cultured
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culture resulted in increased cell death, which indicated a reve%ﬁbmﬂ
cell survival or a 5 sensitization to cell death. Additionally, R (r)
adm ni st emaghzatsoithe sane concentration as the | DEC 131 progemesinhess of

| ower effect than IDEC-131 on cell death (Fig. 3B). Exanple 5 10

CD4A0OL- CD40 medi ated up-re. Jation o HLA-DR nolecules in. B-CLL _To determ ne
whet her the ®BBcCLWEBho Ahighey leyelod dHud PR sxpresriapyvasdetgsiedan B-(l cdlsl | s
from CLL pati 1 r ls/m) with and without 5 g/m
of CD4OL at é@ﬂﬁ%j gﬁpgﬂgégh%%rogqgiﬁ%q‘iﬁﬁlgur , the class Il nolecule,

HLA- DR expressi on, was determ ned on CaBRflicel | s by flow cytonetry using

15 standard procedures. Briefly, cultured |ynphocytes were harvested at
different time poPHPE-GREO m@élayeﬁé@-r%rdl@@ﬂfoégﬂémg@ke@ﬂem Brfellecul es

usi ng anti bogires gphed—to Terther—ftuoorescern—tFTQqrypbycoerythrin

(PE) for single o;ﬁtﬁ'ﬁi}ﬁl e st pi ni ng"08i ng a F an.%&%ﬁﬁﬁ‘- Di ck] nllson) fil ow
cytonete... Top-stain—for flow bytometry 1 3 ° < Flibes Jere
i ncubated with ap&%’éﬁqlate ahti bdth 88 as fol | ows:8b0 anti-lcD45- FPAC to gate
| ynphocyte pppulation on a scattéf4prot; anti-CD889-PE_ (|Pharni®¥en, Cat.
# 30655) or AntCelGREIPANIC ( Phar Méigsn; t. #3328%) antilbodi esitlo
determine the CD19+ and/or CDP20} 1B4&ed | S;CTanti -CO% F1TC anti bodpess
(Phar m ngen; &éﬁ@m#@g@%@ﬁé tHaPa @b 8itiOE ol HEAIDREhD FcuRR hd @R rddin itk rabéht
anti-HLA-DR-FI'TC anti bodi es (Pharm ngen; Cat. #32384) to determ ne the
Pclass || 25 exiptessity Gllgn CD19+ cells. Cells were washed once by
centrifugati (at 200 x g, for 6 mn.) with 2 mM cold PBS and i ncubated
with anti bod@brsf or 30 mn. on ice, after which the cells washed once, fixed
i n-,0. 5% par af or mal dehyde and stored atgdfupigti|l analyzed. Flow cytonetry
data was acquired on FACsan and anal yzed using WnList software (Verity
Sof twar e House). The machi nZeparationtof TBESn] Hoand R YEAAR ow 30 exani nati on
of quadrgpts cont & nj C + . i ng taj.n i i PE or
T indPar ned of CRBHRFTLpEs (R0 HRlEnglegR et RSl 10 B bR (o
expressi on i mgil P+ idchulaphibaffet| ¢ tiMdNweifts T4 GhMEANECT ST @RIl ystriacd
cultured 64 - 9 MAR 2005 WD 0211M4021 PCT/ USI 11 /15677 with sCD40L. A

hi gher | evel S8fat pHA DR 1afysed Burapenansly Gettedagissh BIECH] Hospdmingitiedr ed i n

e s R R I B Al I P e

ranges from about 3 to about 10 mg/kg of subject weight.

)

15

Example 7
Preparation of IDEC-131 and CHOP

For treatment of CD40" malignancies responsive to CHOP (e.g., Hodgkin’s

Disease, Non-Hodgkin’s lymphoma and chronic lymphocytic leukemia, as well as

20  salvage therapy for malignancies wherein cells are CD40™), IDEC-131 is infused at a
dosage ranging from about 3 to about 10 mg per kg of patient weight immediately
prior to the initiation of the CHOP cycle. IDEC-131 administration will be repeated
prior to each CHOP cycle for a total of 4 to 8 cycles.

25 Example 8
Administration of anti- CD40L or anti-B7 in combination with RITUXAN®

to treat B-cell lvmphoma in_a subject

Combination therapies are particularly useful as salvage therapies or for

treating relapsed or aggressive forms of CD40" malignancies (e.g., Hodgkin’s

&N
th



%Positive MF1 Control 48 firs8192 144 hrs881655 Cells + sCD40L48 h[gj&%&&
144 hrs952943 5 (a) CD19+ B-cells that are positive for HLA-DR nol 05
and its nwamfdsumr escent intensity (MF). (b) Exanple b Preegarsatian; of

| DEC- 131 and RI TUXAAT(r) 10 For treatnent of a CD40+ malignancy, |DEC 131
at about 10 to about 50 /m _in a formulation buffer 10 M Na-citrate,
150 m M NaC1Pisgasa i@y 3t mpemaangiGldl)s When Hili{sddl istorbgvenousl y (i v)

to a subject, I DEC- 131 i s _adm,ni st fﬁniﬁg i Lunct.i o
with R TUXANGGHE ree%‘éf’fﬂﬁ%{[(‘qft} “d%"géggqugﬁésie{gmrangésIBFgég?lg‘ggu SIS
about 10 nu/ kgdRtusbdabete WEEGihple kD fIRoaRAIbS the Fhe@as gidciiedoot DEC- 131 and
CHOP For treatnent of CD40+ malignanci es responsive to

mal | gnan to CHOP (e.g.,
Hodgki n' s  DEEHABHDEGeR3 Hedguinstratin imiixempleand AlthmaiNcdy, Ithagsmesopgingen is

| eukem a,. as |l .as 20 t he for | i.gpnanecies wherein cells are
coios) 1 eeltered Pherdn EFCESE GrlCCRR LR G R Al bR S B BB 0 g
per kg of patient meidblencad@idb kel ¥ovRateHerély inbepbriatel b3ireierRt it fRirCHOP
cycle. IDEC-131 administration will be repeated prior to each CHOP cycle
for a total eftiety.o 8 cycles. 25 Examle 8 Administration of anti- CD40L or
anti-B7 in conbination with RITU YAN(r) to treat B-cell |lynphoma in a

subj ect Conbi nation therapies are particularly useful as sal vage therapies
or for treating relapsed or aggressive forns of CD40+ malignancies (e.qg.,
Hodgkin's 65 - 9 MAR 2005 WD 11210-1621 PCT/US0111 . 677 D sease,

Non- Hodgki n's | ynphoma and CLL). Wen IDEC-131 is to be admnistered in
conbi nation with CHOP and RI TUXANO, IDEC 131 is adm nistered as discussed
above in Exanple 6, followed by the schedul e specified for CHOP-3DEC 131
adm nistration in Exanple 7. Alternatively, the sane reginmen is
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5 effected wherein IDEC- 131 (anti-CD40L) is substantially within an anti-B7
anti body. All references discussed above are hereby incorporated by
reference in their entirety. 66 - 9 MAR 2005 CLAIMS 1. Use of an-J MAR 2005
anti-CD40L anti body and at | east one B cell depleting antibody for

manuf acture of a conbi ned preparation for sinultaneous adm nistration or
sequential administration in eitherChAAMS to a subject for treating a B
cell malignancy. 2. Use according to claiml1l, wherein the B cell depleting
antibody is selected fromthe group consisting of an anti-CD19, anti-CD20,
anti-CD22 and anti-CD37 anti body. 3. Use according to claim1, wherein the
B cell malignancy is non-Hodgkin's |ynphonma (NHL). 4. Use according to
claim3, wherein the NHL is selected fromthe subtype group consisting of

[ h ticy . foldi | . .edom tl | d ],
Fon i cul ar RN sk Pt ahat P At ARG R ek PR B ol S Finecanibd far
pr edom mamifaytukérdre aCebdmbink@eprepihiafibdi SRy SHHfJu'ltaﬁéo%@?’i?cgnﬁl%ulatiogi & E&ﬁlemi?ﬁed
asti t,

smal | and large cell, diffuse large cell, large ce I MunNo
| ynphobtdminisiratignn itheserddréa e subjBeir for treatingent caBmdbigniidyt ' s type, Al DS-
rel ated | ynphomas, angi oi ntnunobl asti c | ynphadenopat hy, mantle cell

| ynphoma, an no yioid. B-cell. |l ymhoma. 5. Us ccor.ding.to claim4,
wherei n sai dgNHL ilﬂ%%halcg‘l&lrgbnr%%\ge?lar%v%’d’vt}é?&%motge E ﬁ%&%ﬁ@ﬁf"&% é‘gﬁl?%gd'el.s Sﬁmcﬁéle
accor di fagmtthe gtapnicsisiies LimataClh 1B, sal-Crbephat-Ure2anid RAAYDE P adtbaaRt i -
CD20 or anti-CD22 antibody. 7. Use according to claim®6, wherein said
anti-CD20 anfibody is RITUXAN(r). (rituximb). 8. Use according to claim®6,
wher ei n sai d>ant i béb@@(ﬁ%fﬂmao@dwr% la Wherein e B rellamalizagnanisi houiodgkinigse
accor di jghph@rfal @ipm)l, wherein the B cell malignancy is B cell |ynphoma. 67
- 9 MAR 2005 10. Use according to claim1, wherein the B cell malignancy is
selected fromthe group consisting of relapsed Hodgkin's disease,

resi stant Hofigki nUse dfaeding thiclgim gy, adereih 6w NJLadeelacted fronetheadbigpe gauade

non- Hodgkin::s. | ynph shal.| hocyt.i cB.cell chronj.c. |ynphocytic

I eukem’d%lﬁ%lgfﬁﬁ g@'ﬂ% S| ]y]%og:gil%s%ﬁglg@%%i g Vﬁ%%w&n lﬁT_‘)a!I cr%’%‘lj ée@e%ﬁhcmar

|y nphoramd(iBled, srhail lclcavbdibnd YagBQRE tyFe,) follituifrusR prra&fifeall 1heRRESoe,

(DLCL), ..Burkitt's |ynphoma (BL), AIDS- related | ynphomas, nonocytic cel |

| ynphorfliffuse small cleaved cell, diffuse ‘mixed small and large céll, diffuse large cell, large cell
immunoblastic, lymphoblastic, small non-cleaved Burkitt's and non-Burkitt's type, AIDS-

related lymphomas, angioimmunoblastic lymphadenopathy, mantle cell lymphoma, and

monocytoid B-cell lymphoma.

5. Use according to claim 4, wherein said NHL is high grade, low grade or

intermediate grade.

6. Use according to claim 2, wherein said B cell depleting antibody is an anti-
CD20 or anti-CD22 antibody.

7. Use according to claim 6, wherein said anti-CD20 antibody is RITUXAN®

(ritwximab).

g. Use according to claim 6, wherein said anti-CD20 antibody is a human or

humanized antibody.

9. Use according to claim 1, wherein the B cell malignancy is B cell lymphoma,
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angi oi mmunobl asti ¢ | ynphoadenopat hy, snall'lynphocytic; follicular, diffuse
large cell; diffuse small cleaved cell; large cell imunoblastic -9 MAR 2005
| ynphobl ast oma; smal |, non-cleaved; Burkitt's and non-Burkitt's;
follicular, edomj Jarge.cell: | | %gialq,;g: Hee

cl eaved cel | ?ﬁandmfsgladlel&%ﬁ}rlgft?gﬁnalx&eg vélrrlrgar P t@?éﬁa%hn%% a g%g%éaf/tfdl yrrpHgmas.
11. Usegmapebdasisgng of ollgised Hbdghiney éisenssaedis@nc Elodghials dinaine higdhs ghadeldisivn’ s
di sease. 12. Use according to claim 1l wherein either or both antibody is

at t acheg@rag 2nd Anigirasdipie| sradegnexs Hogekisrsdiyiphoaag) smah ymiprsye/B eelbclienisi ned
preparai on is:f | at ed FOR i further [ ' | ch herapy
or radi&fnﬁgﬁcﬁh%?‘gal%éﬁ%4gl&9% %ké OrIST“r‘?éP{aS 8féﬁﬁbwﬁéﬁ?eraemﬁ%miem%§ﬁn%iC%g]d

pr epar afyrhoh Il falledlak Howea (AL)f diffube lar £06d)i RaiphethaWitITIe), Burkitt's
non- ant i body an(tn\gcgyrii st speg???c to CD40L or B%? 15. _l]ste accor di)ng to claim
1, wherbmpbope déﬁmi Agant | éalgd | slymphesmes.- Bmongaytibody. a8  Up@phoma,
according.t.o clai,m 20,, wherein t ant i+ B7_anti hody, ecifi.cal ly, binds,.
371 ( g g R Oob iRy el AR ARE Yo BRER offisy fa< et
speci f i gigfuky sBiaNdsleat®d. 2e1(; GBR) celll SnmldseblakRONyeiph@blastotlalisfiall, neRasi&ivadt he
conbi ned preparation is formul ated for use in further conbination with a
radi ol aBulkaty saand nopParlit g rfoilicalpopwdemrally lege celb fadiotali pecdosmieardlym
18, wherej [ di ' ' - . Use

accor di %@“? %ﬁc éc’?l]i{% EI?A \%ﬁgéuel%n?\nﬁ%%%@%%g%vaeg%%géa%ﬁt| B E@@?ﬁnﬁﬁ
yttriun{90]-Iabel ed RITUXAN(r) (rituximab) or yttriuml abeled 2B8. 21. Use
accordi ng toltl ai idst3accutitngite cldie thnhaeth padpBradll amligrarfogr isuHatigldn’s or
use in [B.urther conmbi nation with chenot herapy. 22. Use according to claim
20, whe?é¥3%sai d radiol abel is iodine[131]. 23. Use according to claim 22,
wherein said radiol abeled anti-CD20 is iodine[ 131 ]-|abeled R TUXAN

(rituxi mab) o5 iodiseelcddide tRbRIBA, ARG reiddeities &r HotlRAnBBSdy fsD4chadtth hody

and at | east one B cell depleting antibody for manufacture of a nedi canent
for treagdialgpeh B cel|l nmlignancy. 25. Use according to claim 24, wherein
the B cell depleting antibody is selected. fromthe group consisting of an

anti-CD19, apdi - CoRQ ., Aling W2 fi " wHYdin G LorABink 8 3fparation is formulated for

use 1n further combination with chemotherapy or radiation therapy.

14. Use according to claim 1, wherein the combined preparation 1s formuilated for

use in further combination with a non-antibody antagonist specific to CD40L or B7.

15. Use according to claim 1, wherein the depleting antibody is an anti-B7

antibody.

16. Use according to claim 20, wherein the anti-B7 antibody specifically binds

B7.1 (CD80).

17. Use according to claim 20, wherein the anti-B7 antibody specifically binds
B7.2 (CD&6).

18. Use according to claim 1, wherein the combined preparation is formulated for

use in further combination with a radiolabeled anti-CD22 or anti-CD20 antibody.

19.  Use according to claim 18, wherein said radiolabel is yttrium{90].
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26. Use according to claim 24, wherein the B cell mali gnancy is
non- Hodgki n's | ynphoma (NHL). 27. Use according to claim26, wherdi WAR i85
NHL is sel ected from t he subtype group consi sting of. small | ynphocyti c,

follicul d d l. I | f ol I
sral | ol oaval andorareogind Bygtainy o5 Shel s prud el A eERle e
type, diififim$s] %Hﬁéﬂm?ﬁ?@\;@@v@% ux1ﬁ|1'af)fék3ﬁtrmrﬁ<-%e$e@@jﬂ8 and |l arge cell,

di ffusé | arge ceI |, large cell imrunoblastic, |ynphoblastic, snall

non- cl eaved Bur k|tt s and non- Bur kitt's type, AIDS- related Iyrrphomas
angi oi munoBllast |Idsd gerphdidenopiimy} 3, mentrtin belcombyrmdhpneparation 1s nﬁmnmo‘gtctbl d
B-cel | I,(Plyrrpho e accardi t claim27, wherein said NHL is high

n
gr ade, S 4t & eércon" iSRG e ggpy 29. Use accordinto claim 24,
wherein said B cell depleting antibody is an anti- C, or anti-CD22

anti body. 3Qg USGU%&QBH‘!I%@QMH@@ mr}?egem‘é/ﬁ'ﬁrrﬁdhﬂla%@! idiahé[1$R0 antibody is
RI TUXAN(r) (rituxi mab) R 2005 . Use according to claim 29,

wherein said anti-CD20 anti body is a hurran or humani zed anti body. 32. Use
accordi ng t @3cl aids4accatiengi to tohmB Fel Wheedin gsradicirdidalBled| inti-iisRona.

From Ao UpPelRG T CRE o (eaon i T R A T Sam

Hodgki n' s di sease high grade, |ow grade and internedi ate grade

non- Hodgki n'28. | ynmp&osBsn aﬁmﬂ4oLyarmm@aytah@/;181e@@tldneomtelmidepleiiygrph@mdtyi for

| eukem a (SLL/B-CLL), | ymhopl asmacytaol d homa (LPL), mantle cell

| ynphomenifactyre Oﬁélm$@ﬁﬁlﬁ?ntlf9frffﬂﬁ*§ﬁﬁa(3:5“ mg]) IE9496% | arge cel |l | ynphona
(DLCL), Burkitt's [lynphoma (BL), AIDS- related |ynphomas, nonocytic B cell

| yrnphonm, gngl %gw?%gapaha% lefaith YR %HQH@P“&’&H §ePRIngl HIRRAGYUS Is.gemed

follicular, diffuse ge Cel I diffuse smal | cl eaved cell; Iar ge cel
i mmnolﬁdoast}iecgrbwrpbnmﬁtmgtqﬂm an8ED1 9, anb 2@ ant e D2 Bemdk antti- C§)367rﬂ11t1b0dy
non-Burkitt's; follicular, predorn'nantly | arge cell; foIIicuIar

predom nant |, cl eaved cel nd folljc an xed ed and
| arge cel |l "§rrphonﬁﬁesac%’ n CE% Cgaénélozrd'gl 78 é? & M 5§m} |nn§)3| dO‘%Y(

mal i gnaﬁﬁyhdrgaﬁoﬁ in's disease. 35. Use according to cI aim 24, V\/nerel n
ei ther or both an??body is attached to a radi oI abel _ 36. Use of an

anti-CD40L anti body and at | east. one B_cel |l ti ng .ant i body [1 r
manuf act ure “df a WEHPEHERE PHHAH aPelhFisin b i SUFSIES GFPT P subtype

chenot @ﬁfu%p}fox%stmg of: small lymphocytic, follicular and predommant]y small cleaved cell,
follicular and mixed small cleaved and large cell type, follicular and predormnantly large cell
type, diffuse small cleaved cell, diffuse mixed small and large cell, diffuse large cell, large
cell immunoblastic, lymphoblastic, small non-cleaved Burkitt's and non-Burkitt's type, AIDS-
related lymphomas, angioimrh11noblastic lymphadenopathy, mantle cell lymphoma, and

monocytoid B-cell lymphoma.

28. Use according to claim 27, wherein said NHL is high grade, low grade or

intermediate grade.

29. Use according to claim 24, wherein said B cell depleting antibody is an anti-

CD20 or anti-CD22 antibody.

30. Use according to claim 29, wherein said anti-CD20 antibody 15 RITUXAN®

(rituximab).
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radi ation therapy for treating a B cell malignancy. 37. Use of an
anti-CD40OL antibody and at |east one B cell depleting antibody for9 MAR 2005
manuf acture of a nedi cament fornul ated for co-administration with a

non- anti body, . ant agoni st ,.speci fi.c OL or, B7,.f reati.n | |

mal i gnancy. 38. nge 3&%06?]8%{& ct]%mc?gi %ﬁ’,n_%ﬁde?’étil’ﬁ%iaﬁg)pngﬁ P %gﬁgﬁl% Bbdy
i's an affarBed AfbbPpdy. 39. Use according to claim 38, wherein the anti-B7
anti body specifically binds B7.1 (CD80). 40. Use according to claim 38,
wherein the anti-B7 antibody specifically binds 70 - 9 MAR 2005 B7. 2
(CD86). 41. ike oUsaaccanting GDAGIm aAiwhwelp thaB call nadgwenanie Beaklympliepket i ng
anti body for nmanufacture of a medicanent fornulated for co-adm nistration

wi th a radiol.abel anti -, 2 or .radiol abeled anti~CD 20.anti bo f

treat ing s Dol | CRARRGHIRESS CHIh 2o haeRobar it b Lrirhy Kbt ef o e,
radi ol ahghp kénditifel AiRBled ABdol/at AGAN, Fdiarlt GIEd AIATS 4dsea W IGERI dhadRAicilv
radi ol abel’'ed anti-CD20 is yttriun]90]-Iabeled R ‘IDUXAN(r) (rituximab) or
yt t ri urgrhdbedd tht@Bs:diatd grideenacidodghing lyompboratsnsaall mphetyila B eehadiiaanent

is fornul ated for co-.adpini.st iqn with che erapy. .45. e_accor.di ng
o ol i HPRESSitfe i (AL Aot A e PSR HRTe IS EPTops, (Rl JeROfarry fo
cl ai m 49y,onbeReMCERIELERE BhdrehRAFaNdifitdddt deelli peipRGha ISLCL)) Blkited

RI TUXAN?FU)p (ri f.{uxi n);b) or iodine[ (1t315]] -l abel ed 2B8. gl

lymphoma (BL), AIDS- related lymphomas, monocytic B cell lymphoma,
angioimmunoblastic lymphoadenopathy, small lymphocytic; follicular, diffuse large cell;
diffuse small cleaved cell; large cell immunoblastic lymphoblastoma; small, non-cleaved;

Burkitt’s and non-Burkitt’s; follicular, predominantly large ceil, follicular, predominantly

small cleaved cell; and follicular, mixed small cleaved and large cell lymphomas.

34. Use according to claim 33, wherein said B cell malignancy is Hodgkin’s
disease.

35. Use according to claim 24, wherein either or both antibody 1s attached to a
radiolabel.

36. Use of an anti-CD40L antibody and at least one B cell depleting antibody for
manufacture of a medicament formulated for co-administration with chemothe;apy or

radiation therapy for treating a B cell malignancy.

37. Use of an anti-CD40L antibody and at least one B cell depleting antibody for
manufacture of a medicament formulated for co-administration with a non-antibody

antagonist specific to CD40L or B7 for treating a B cell malignancy.

38. Use according to claim 24, wherein the depleting antibody 1s an anti-B7
antibody.

39. Use according to claim 38, wherein the anti-B7 antibody specificaily binds
B7.1 (CD80).

40, Use according to claim 38, wherein the anti-B7 antibody specifically binds
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B7.2 (CD86).

41.  Use of an anti-CD40L antibody and at least one B cell depleting antibody for
manufacture of a medicament formulated for co-administration with a radiolabeled anti-

CD22 or radiolabeled anti-CD20 antibody for treating a B cell malignancy.
42.  Use according to claim 41, wherein said radiolabel is yttnum[90].

43, Use according to claim 42, wherein said radiolabeled anti-CD20 is
yttriurn[90)-1abeled RITUXAN® (rituximab) or yttrium-labeled 2B8.

44.  Use according to claim 36, wherein the medicament is formulated for co-

adrministration with chemotherapy.
45, Use according to claim 41, wherein said radiolabel is iodine[131].

46. Use according to claim 45, wherein said radiolabeled anti-CD20 1s

jodine[131]-labeled RITUXAN® (rituximab) or 10dine[131]-labeled 2BS.
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