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The immune system of vertebrates (for example, primates, which include

humans, apes, monkeys, etc.) consists of 2 pumber 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 1n the
thymus, spleen and bone marrow (adult) and represent about 30% of the total white

blood cells present in the circulatory system of humans (adult). There are two major



medi ated i munity, while B cells are responsible for
anti body production (hunmoral inmunity). However, T

weallsignd B cell's can be considered interdependen

10

15

20

30

in a typical imune response, T cells are activa’%%Td”S"”'S"T’
when the T cell receptor binds to 5 fragnments of an

ansubgeepuldtams arf éyrbphgtdso Treglis ard B tcellonPatlisirt késponsible for cell
conpl.ex (" I\/I—IC%)1 I.%copr ?t eins on the surface of an

antEQEfF RN, e Felisarenesmonsibls fos antibadasoduction (numoral
re Haf 1hi [ i At rleukins” . or .
AR AL POLIB SIS b S MR
di fypembhhinaheraaponge Tdelle 2R ddtvahd whén iy Q@ 1Qbatptd binds to

agai nst the antigen. 10 Each B cell wthin the host
ex PREFBSRE ohan)prk gmcthat aspbphadiio wajarthistecomipatabilitytdouplex (“MHC™)

on Lowi ess. anti.body specific,for one .

e EafBtepatn s SHBR G AL R e PRB i L S Aatign causes
Spetdabe 6f biologicdl imddRstORL(“‘ARd BRns AF CoYBLMGEY wRIE & bSence,
are quite diverse, and this diversity is critical to ‘

t hefimwiaiert: cellsstoadifferentinigrand produnstaniibody (“imommo globullirss) against
an %r;]gl{im)us nunber of anti body nol ecules (i.e., about

1OT'Pt 58%3). Such 15 antibody production nmost typically
ceases fa¢h BURRhAlihMd Mot 8£H28RE %) ditfeRRt hitfboal 8h Hs Hrface-- thus
antigen has been neutralized. Cccasionally, however,

pr &g B eeB o1l gxpress antgadyispetific fir oné antigeh] whidnariothe B cell will

i h ) . can. :
B A L S ot S e B are i |
| ydivBREPandShid v ér¥ipe s it RN BmikiRe swaeﬁh%%ﬁﬁﬁﬁé,gs& B cell

by 20 the nmalignant growth of B | ynphocytes. Accordi ng

t ocanodRasrdancenerans ewmBecefamyibody maletiler(.eglasolt 000t 10%). Such
ne s wll be diagnosed, 65% of which will be

o1 SePRT Bupction RIS eat (oF gibPimaaly esreaienanhen the
Pafor€igh SntkendiiRRen Weithalizeh € (OPRELBHAY T FEver] YERAQHRon of 2

have an average survival rate of two to five years, an
papdrifitler Bicgl molegntinne wndbiatyd; guctoprolijerphoneansgesuli ne cancer

av e, of six nths to,fwo years after 25 di agnosis.
CoRART B s B o ApPDe

VENT : ™ave included chenot herapy and
radi at i Bidn-HeESiRs YympEGAIRAHEGpR YT @%rﬁﬁ%%ﬁﬂk QHAYSterized by
or all ogeneic “bone marrow or steém ce! transpl antation
i fthg malignan) ssowdh of Bilymphediteh| Accarding tb thehdmisnan Cancer Society,

e, ' too many..t.umpr cell.s on harvesting. .
gt SR 24000 b2 e U RE BoetGnocsathananicag il be Gassifd as
t higterpiefate-oh @ygwgmle h?hlﬁl@é:;ﬁ@.s Patiérth il gReee@ ath R LR iate-grade
It is _known that cell malignancies, €.9., B cell

| yivprbems have aneykeagt asrvivayatbof two ¢e S5t wedry, andgatiends diagnosed

' t | badi ific to B cell anti t hat
pou BB EE ERRRRRE e NoFR o BRAIRGS oMy g
anfliapgeskigs that have been reported to 2 WO 02/ 04021

PMUS111/1-5677 possess actual or potential application
for theCopesntiopal therapgsdaye inpdud askerapycandgrediation, 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
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
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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
throngh antibody-dependent cellular toxicity or Fc-receptor mediated phagocytosis.

Furthermore, non-human monoclonal antibodies can be recognized by the human host
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death res ses, of mali e cI e For

O Bolbsamadt e eeptin ac ghimmer Eopeils (Gl tné fpoestic
of ﬁﬂhé]@@&t R@écﬁSﬂeﬁﬂi&% @&IST@ﬂddt) @H@Eghﬁ's(ﬁi?é@sezkﬁeas (Carbone et al.,
(Ribeiro el Y Haemat ol 7 103: 684-68

( 1998Y) Pathdl. 64%191@@223@@96)) d‘ﬁntBOD@L redodlenal h@tlbIE?S@ reportedly
of have been effectively used to inhibit the induction of murine ATDS (MATDS) in LP-

30 BMS5-infected mice (Green et al.,, Virology 241: 260-268 (1998)). However, the

mechanism of CD40L-CD40 signaling leading to survival versus cell death responses
of malignant B-cells is unclear. For example, 1 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
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6 WO 02/041)21 PCT/US01/tf677 B-CLL, down-regul ation of
CD95 (FasJAPO-1) (Laytragoon-Lewin et al., Eur. J.

Haemat ol . 61: 266-271 (1998)) have been proposed .
WRLH sns of survival. In contrast, evidence oRE Tpugnnser

in follicular |ynphoma, that CD40 activation |eads to

URB-Q1g dbahireanatiod bF COM (RastaD-1) (Laytesgpen-Lowal et al, Em J.
| mnunol . 6: 1883-1890 (1994)) CDO5 5 nol ecules (Plu
el HagmatolB6 bodp 9171 PE9P8)Pess heen pmynosedat meeignsms of survival. In

ZPéo'Pﬁa%' SRt dee th SIRAA AR BT BY PLioh 18 o -

aykoh NFS(GW&% 81 @S IHRSRAiNRA InubkbiS6: 1938190 (N94)) CDY5
5, 874 082 (1999). Anti-CD40 antibodies reportedly have

5 baenleeﬁlﬁetﬁlum’syt alc ditbpd 8Y: %iﬁh?%ﬁfﬁ {19880 anti bodi es

| di t ffect hi bi ti wh 10
Pon- HodgR S Ee R FR e oI Fegts L bRt Prdsasfivody-
et mBdiated dh%omrﬁﬂ@fﬁ%’ axﬁﬁautéﬁ&nﬁﬁ’@dlﬁéﬂ@l@)ak deddiibed in U.S.

vivo studies in mce purportedly denonstrated that
anPaterDRO S:604;, 0R20(1099 hehnti+GIp40 elflﬂibqsh@ﬂ repertadhaiave been effectively

R e e e P

al ShiceBlcuthre (Bénoit Br@INOL her .
10 Mng& S %&RSE%@FHZW 158 9131 1?)31( (Ii%l%))

Anbnmmmaammogy 3% 1206l Y{1996Rd Iy valostndigstin aricey purpartedly

%%I o h é‘%ﬂr_tle ag@ﬂ;’@ fn?ﬁ%\l\é)lfeg Wi ega%lré: ?%%cg%s%hgne A\An CDA40
Anﬁﬂt%@lic@ %dﬁl?ﬂlﬁ@f‘é&'—mﬁﬁ*f&lﬁ 3519 ;J@S%nﬁgw dub@dalfofmiteBeating some,

treat disorders associ ate B-cell activation

( Ebmame ah, IPapbomaNimes ﬁglglmghl(ejgggy)fmmzmwhm -cEmphasis Tumor

15 ;uggr%é{%bggi(gld@%gocﬂ%@%@ﬂ | b[g)gleg‘iir %ém:}%fp alsgtﬁf',ctlve n
de,sz% P thedtrher®-of t@b & Phodiic BoGdd BB 1ykhpBOB)s, BGIrldmd A3l (Tutt
anti-CD40L anti bodi es described in U S. Patent No.

5 &4, (A983)) 19‘9‘9§b0d@d0 £40GL bagte also been described for use to treat

2 PR S AR B T G SR AR, S Ehap oo

t h@mh-@mmm AniBodi BETR R Ih Endclstidlantbdiies 304 aﬁssaﬁs 4D9~8 4D9-
reported. CD22 is a B-cel|-specific nolecule inyv

20 i nSE24:31.1 244 &9 thand 89-7Rags deseebpdin Vs, Raieat N fb’f"W 037 (1998),

gjﬂiﬁ t{meﬂ{;ﬁg d%%‘c%tfeﬁt @@g?%@eﬁé @él%i‘i%hjﬁﬁg) used to
(1983 grafbiverspovi-gisedseal , Cel | 66:1133 (1991)). The
CD22 protein is ex ressed in the cytoplasm of

progeni or B ls(Dorken et al, J. Imunol.

30 136: 447 ' r

oyt opl aéﬁ% %y%ggg n@% aFirttg.J;o’él}]es%Q{ngts(E Eaﬁ’cj their use in
25 Ty prdagpehtit regﬂ‘iieh§h§é’:‘ﬁllso E:érf mpeﬂbd aODﬁi iAatE- gtéha:emﬁc molecule

McM chael et al, eds. Oxford Universit

Oxhvadvedin Broal pABtIoH (echME ARt MFLONE O SEoUPi

( 1%§n§pact1 gadﬁ% acemo la‘? %aﬁ?e §§@7QJ(9%)WIEHK et al, J E¥RMed
173 137 (1991) Stamenkovic et al Cell 66:1133 (1991)). The CD22 protein is
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 I, 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 1gD (Dorken et al, J. Jmmunol.
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B-cells, being present at the sanme tine as surface |IgD
(Dorken et al, J. Immunol. 7 WD 02/04021 PCT/USO1/ 15677

wa 2444 (1986)) CD22 expression increases follag %1985%“%77

activation and di sappears wth further different

(Wlson et a], J Exp. Med. 173:137 (1991); Dorken et

al ,136]44?ﬁ1(119(8l6)) XIB2 Nk PDessibABkcydased ﬂallbyrmgfmﬁdaﬁdlﬁﬁid&ﬁsappears
' ed byfolllcular [

CD22, expr and nar %l nal
ontith hugh R FRrensRNep (iSusaet By dSpnied | B SBLE Blorien et al,
( ;:)Of W11§lo‘?t 174470 Il !Iyrép}%ldd‘l‘{lsgges( &gﬁg)ls m\l}%r&%e? By follicular

B-cel | and pl asrm antl g

definmtle mhdmtaegmﬁl donc B%dll@fb)dt @11}7 weaMQ bbf|glennﬁ/1‘5]! deﬂte@@ tells (Dorken
foereﬁtlatlo 8 hael et al, eds.
S Oxf &3 Akrrarier. tlﬁ'ﬁlﬁﬂé §l 98@(,1‘1@#1%16% Baeril 4nd péayma antigens: new and

e sy Ul PRt TR R AR B B AR Rfemsiation

an dmmgemc Muotdichadlieo tl, vds, Minfotd @niv@sity Bred® @8 o0 bsm @vs7)).
10 al, J. Exp. Med, 173: 137 (1991)). CD22 is specul ated

to H@WPH% m@al hybridization geealsitinstropgest sxm&smnazﬁ@lvaz iRINA

o R L0l SRS 5 bl MoblOabtwison o

10i ntalpgeip| Medf 1'Ee137311 89 M GIDED ik BSechla@dd tb 86 aivod¥ed in the regulation
|nduced after cross-linking of surface Ig (Pezzutto et
do Bt

| ofjBiceHiasHyrhornynasghe hipdmg;: of C@izm-tgb hceas in itro has been found
7.
T eV TR W G

antindheed afterapesspiirding (ﬁTs%I'faMgl(Bezlmﬂeét al(PoikeMoEN38:38.,(1987);
J Inmmunol . 136: 4470 C§ ]L_Z? is constitutively
phoRFAFIRG [eheb ., Imenal.HéG él(198§)) sHbepnekiss heve datergined,

15209050, ol e 500 Bl B KRR Y5ofly orien

f orah &f Infeh22oli Iﬂzﬂ M’IOS(I%@) Q@322 iseshstihaiepqihio¥ptidrolatedf but the level
huma T ceII gesting CD22 may be_ inportant in

phospho %tm 18 P\*&T’é‘?lﬁ%ci i‘féfﬁélﬂ%tmeah‘éﬁﬂ@g%"éthé{hﬁél (Bopg et al, J.
66 ﬁngrgémgfl 93@—)1? \91‘98@@2 %%F%Q%orégestﬁhfb?]é:ﬁ%%f @Iﬂ& lﬁiﬂ\%lts the CD3-

CD22 receptor ort ave ot ent
ap piniedatedoarctivatiom ef huread 'ﬂEBlls @\flgg‘ttﬁmg(ICIBQZinﬁ? dsémportant in T-cell -

207 » Berefiplirarions Ky ameRReIRe Paba U RO abel od
anti - CDZ%I%&HISMI &15&'11&/%5@‘1@525%0 Re Iﬂf‘% lﬁﬁ%sr‘éﬁol{%o have

been reported. 25 For ex
pat priential4pp)issihn mttlmﬂreqmuammf veribhung dmeﬂsts (Ba&cially Bitell

high affinit and .block the in ractlon of
ot h é‘%‘o%‘ ungRRERIES: n§1 pagiiqulgothe é‘%%ébyeé and non-
di sraberea%hmb@z usghddies! Br &Ea%h‘grb@s@dﬂ (ﬁgeagéme bELPRASASA.

such as gl onmerul onephritis, asture's syndrone,
25necr ol i ziFogexasplsl Teddss et 4l ;lﬁ:ﬁhpaﬂaﬂ 51484, 89ﬁ,ehamtrpwm¢dl§s bind CD22

o S R B TR R Chan LSl Beania nese

bengloyibtienal@tibdgies artdiiédsed 1Y tiehill ROrtAITE RO JifRAine Mseases
agai nst foreign antigens such as fetal antigens during

pr egpivdresyelompry enrphiibs, drepdpesture'n syridreme, gistrotizimg vasculitis,
di aﬁ(rﬁp%sé\ﬂe nas}’ﬁéna:%nﬁse f5&s8 nsg'stgm}celugus erythematosis, arthriis,

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

Tesponses.



responses. 8 WD 02/ 114021 PCT/ USO1/ 15677 Al so, Leung et
al, U S. Patent 5,789,557, disclose chimeric and

wiiEhipded anti-CD22 nonocl onal anti bodies produpgg 113677
CDR grafting and the use thereof in conjugated dj V6

unconj ugated form for_therapy and di agnosis of B-ceII

| yrrphormélsoah%pﬂgeﬂ!l RbM. §sPatqrné 188567 edigddosti oé,mms@snd humanized

i e R e U N L
rreto@hﬁmafaa anidafic) Ug:ltbdji%ﬁn f619R6rapy snd BakenRls & 88l Paflphomas

i ssued August 4, to Leung €t al, and assignéd to
| nramddeneinnes. ) Tharefdrerce dm@vsamgpchélmsgds aidodBys4pBjigated to
e .nonocl onal

20864 8/ 4 d
S maiareg et e demoer peuf e Wit ReRy Petais g

an%&@nﬁélﬁfe@PSSHe'@ Suﬁﬁeﬂtﬁei@%fsil 1?3%9&9.‘1@1&36, fl9£58 b i%hé‘gt al, and
B-cell related diseases. Al so, the use-of anti-

antasbrgdcés)lﬁmnunmailmgnt of autoi rnrnune di seases and

o aas, osAEotch Sdiraeee390 DuysGa8 ol bTauieR, Fr v gy e

assigaesk &Bnbc!mﬁ%ﬂ aﬁﬁshd%% doRfrgateb 8d PHERAIE §péc£ﬁcdﬁﬁ@mb @nd
anti - CD22 | rmunoconj ugates 1or di agnosis and t her apy,

10espheiaptitic ti:a@rthtrs@%\bmmll)ofor Ir5atuigrBrkcelhralatbd disesseal

i seaseaATson i B AL ni-CHA S Hirgfat e B aBHRIRe Wscases
i Ssﬁﬂdc&m%eéﬁsuégﬁﬁ tRe kg dBIS, Phtedt 5 WQS?%&hG&‘%@Oust 22,

to Dana- Farber Cancer institute, Inc. that purports to
des¥95e Hansewels2] and asignethial hrannnomdxceéncd itlha puepprts to describe
for tre es._wherei

T aER g e bR ThrdieBles sl BEF e Piiseily for eatment of

15t hevign eyt baaetiy iRRGbIsGiRhses ZArdieVabiulat dEdaYe, autcRinfiitRQiseases,
di seases.) These references suggest that an anti-CD22

antansoeppcers ang Hg%éﬁﬁenhaﬁ%@?d il&S'é%itJIa?uaéV lﬁnbﬁ%et@t'ﬂﬁﬂder et al and
Con%sugn%gg go b§e$ g%%%ab cere Jl;q];tgtﬁ{e fac, R yp néﬁ{Or]zsl toHesc \%Q'xeous

0
t hat™ ey be stc an enz uor op ot &,

I adin@RBabhdl entiBbE 64 dieddtell lapal Bt €TD Y Rt tiredithdrl @f dlkehdes wherein
vitro |mTunoassay or in viva I maging, or a t herapeutic

ef f edardationerchigekung of CDP adhiesive Tuaetiqn srtheraprusically bgrehcial,
feron
207 Sttty R BUERE, ) Pce THRRGL Ak AR B M o2
Tecamibody ioé ﬁ;agﬂﬁdt mepbds axﬁedtly ot indirs@fydonfudatedtto @atesized effector

of B-cell omas and | eukemi as, including hairy cell
| eURISHALR, -2 (gﬁﬁ\?ﬁ]a that mgy bedetegfed, suchiagap garyme, flporaphere,

{50l e ?‘% 9%‘3" for 42 bR by yizrg o YRR o 1 vive

( 19833gihgton aﬁeﬁpﬁﬂfcleﬁectﬁmﬁomt}o Bal, aamtmbi:dg esraasotbpe.
240, P22 ¢ R L CDLO, o} bod e, 820 L, 1 O e s
tr egbhRrcially 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. Jmmunol. 134:1524 (1985)). Still further, Dorken et al, /.
Immunol. 150:4719 (1993) and Engel et al, J. fmmunol. 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,

Y
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| ynphoma has been reported in the literature. For

exanple, U S. Patent 5,686,072, issued Novenber 11,

) o Uu et al, and assigned to the Universit
“‘%ﬁ%‘gﬁg V0 0511541151 Per 1983911 5 M7 vel osEETiIser?
use of anti-CD19 and anti-CD22 anti bodi es and

i iinehoseothiense bbanti-CDd Stand rntiof DR 2 akeboded ymxphnnmaotofhis gor
pat ent |s i hcor ratgd by reference inits entire

hérieeﬁmﬁn pilenkera lypphewas. of ispatenets DGORAEHBS Y S8 e n its
cleasshs YiRg the status and 5 prognosis of |eukenias

has en reported. Thus, based on the foregoing, it is

cl ear thather)tdenswews 2Bl etshddsasefob ekssifyiapalid statut and
possess. therapeutl otential for treatnent of B cell

e FosFf daukempgst hﬁﬁgﬁ%@ﬁﬁﬁﬁ@ this fact, it is an

obj ect t OVi [ :
OO e e B AL PAch G P RO ER A g ve b
Degsoriedito @nssamthaapaﬁicspménttdn €orl theceMEntost B @8l mealidhahcies.

end, it is_an object of the invention to provide a
nANQWIthaiaRdips ghis &m,uluéep objst aptheripyentioadp msayidgmopel antibody
c dgki n's and non-

HE%%E{.E? E‘gﬁ%q%‘fﬁﬁgf?%%alﬁgﬁ% & 15 More specifically,

it is an object of the invention to provide a novel

anti body reginen for treatnent of a B cel | nal|gnancy

i nvol vi ng t he Baief Deseription,andOlbje ghe Inventipr o|

depl et ifg, t

mrunon o AR ‘%"’%ﬁ%@?ﬁqﬁﬁ?@wpeﬁf rider] S5t fproved

| sanéibodpiherspydbr frésmemudrB el niali gnamrésd ncduding dlodgftin’s and non-
ant i body therapy for treatnent of B cell malignancies
t Haadekiy o Ixparhantpeolamyigsadsi rat i on  of at | east one B

cel l t -
anti - L0 BRTTo A YRk EeERE Bl fp R G By g mibody
andgiater| foastatorat ofaB meﬂnmlimhwnvahnmg)ﬂmqmjaimaﬁbh yf at least
sel ecte m an apt | nti-CD23, anti -
arﬂqe(i%:ﬁ%bﬂel’g‘?tmgeﬂ% OQ}Dﬁnda?Ft PEbApe IRHUNETGEY ?Dgﬁf Pler
&ﬁocﬁlli‘.ﬁoﬁyr%ﬁ’ﬁérfn to provide a novel therapeutic
eat merit

reglnen for of a B cell malignancy such as
non- HodBkénherel spagihoatly, aris ehobjectof ﬂlyrimﬂm'yjmtol reokiéei aovel

(%ﬂl@)‘?g i the m ni S”a%fr}%cgﬁf }f%gpantl bod Wo&%ﬁmmrmon

(T 51 Geelsd Mﬁ' B’ cEl'I eé;ﬁétﬁ{g %n%bugg}éfé&% @Tédte@ﬁo%[‘hh BRLCER0, anti-

reported in US Patent 6,113 derson et al, or

huGBhY zenti-GD22 e antCOIRY mnnbodp dpd pelsasttond mmuStRedwniory

6, O%]Sogy prefera sg %nl%cteh%'om an anti-B7, anti-CD23, anti-CDA40, anti-CD40L or
anfi-CD4 antibody.

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
Iymphocyte 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
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

10



Phar maceuticals Corporation). It is another object of
the invention to provide novel conpositions and kits

wbH @by eatment of B cell malignancies, in B cell perusuinse?

10

15

220

30

| ynphomas and | eukem as, that include at 10 WD 02/ 04021
PCT/ USO1, /1.5677 | east one inmunoregul atory or
R SROHORAROiegUlARATY 196 P RaMed | 4kery antiked ard e least one B cell

de f r

ﬁgﬁégﬁ%%ﬁﬁéy’%&fm@l@ fhe no%b%étﬁ@‘e&gln&&gt 0%%8&
arﬁ:ﬂtrb@%%ﬂ e6mpritd arBZntaﬂlD-iQ)Q diti-agol4gher &t@l@'ﬂ antlbody and the B cell
depl eting anti w |l be specific to

CD22

or pistng awbb@dmféfbtr ssicyfic ® an,c@mascwam \‘A]m? "Most preferably,
t.4, - CDAOL t

PP S e Pl e 8t il e B B ARG e p-cono

to‘m@b@&*de a conbi nation therapy for the treatnent of
a B-cel rrphorra or a B-cell |eukem a conprising an
ant i - CDADY e@@h}ﬁ@@dyh@mvam«'mbﬁdy Proagene sembinaipr derapy for the

A ARARN Sl 380 AN, 802 s0leit N LRI QUL ORiALal B Dot
¢ hanibble bARRIHIdY fAgatEns or CDMOLY ek ginhie ragf it 1eéﬁ)onar¢fthe following
anti-CD20 anti body or fragment thereof, (d)

ant?) 2 doerpothareprwisdgecst OF 7 aefvbitation of éb@not(hétapawua%gqntsctb)
f
S rARUIDRRY @ of RSP0 LUBR0Tr sy ndll PR i.cow

coarbibnay op Raginbsy thefeof, (Whar ﬁxtﬁ@ﬂ)l@&dﬂﬂu@dmy ﬁ’@gment thereof; (f) an
conj ugat ed with a toxin or a radiol abel, or 1

5
engitheb2e antibedy erubregmens fhersok (g)e@ﬁ%eﬁaénfl@m@%m@wns thereof,
hu I
apanranb ARt Sl L EEb e BECARL Bifin of gRaabRRH b ARy bE
of ergheceredyutith hufmag codstardangiohs us tt)/eli?tﬁt ]Buhmhﬂmﬂyeéﬂebtsr
to adrianycin after 4 hour expo ure.

( PRRENANIISALE| TCRHIRE I FRGPEOSIHY %%PF t%@e&fibt

nmedi ated resistance to killing by ADM of B-|ynphona

cells. (Panel B) Effect of RITUXAN(r) on nor mal and

sCD40L pre treated Dﬂtminnetﬂmtxofigg_emg(@anel

Bl ocki n QL ned eI I ryiva of .B-CLL

ot~ o LaSenBu o Besrpioma bl fopd ‘B&fnﬁlaégh@%‘ff exposure
CD40L n'F Qt Blariy! Iy Al CD%@LQEDECQ{H)%eBﬁﬂéé)@ﬁKUI) mediated

Fig. 4. FACS anal y$is conprising HLA'DR expression in
CDre‘sﬁ}an&to kidingsby AN wf @ ymip HonsOBABL. (Ranke! FOLEf6agt 0{REGIXAN®

with sCD40L. | | ed Descri f the I nventi on 30
ThaP pPaadspd |S@éﬁtﬂﬂiﬁ rigRtsdi %‘gg 430?4 combi nati on
anti body;gd 99I(ﬁ§rtbltfsgamocmg gtmdmeaﬁmwtmwmfﬁ CLL by

at | east “one ‘I nmunor egul atory or "I nmunonodul at ory
anhntbﬁmA;OLearglbpdﬁ(lUE@-ﬂBBY @ranelB) Bepkingpof GR40L @Bdiited survival

B
ant IfBO&XL%y tumn%ast one
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

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

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

11



11 WD 02/04021 PCT/ US01/ 15677 cel |l depleting anti body,
e.g., an anti-CD20, anti-CD19, anti-CD22 or anti-CD37

wanbiery havi ng substantial B cell depleting act egrkignsise?

10

15"

20

30

It is believed that such conmbination wll afford

syn isti.c resul based o the di fferent nechani sns
%3%6&% a‘&%‘?‘?‘{y Bi%edn aniGT? 0 aphd e Setit-CLBE ma pnt-CD37
aﬁlm AR AL S&Jmma%pﬁ%ag@% 5&&@ the conpl ementary

nmec

ani e dur abl e and

pot ent dt 1srbe¢1@ived gsparieodiiation Svmeffblel\/s@'deﬁg{‘sat rédnfts Based on the
cel|] depleting. antibody will_ deplete activated B cells
whiliferaaiymeehanesmspuwhichdhe aibagdies ghcibs therapeutic benefit. In

a8 & et R R R R TRe iR heta o

Cehlose darabdé hed }Mﬂ&ﬁt dRicabreaporeblae aitis yieard ihgefie B cell depleting
presenting 10 cel for T cells as well as anti body
pr amhqqyngibﬂﬂﬁetemthmd Bcsﬁlléwbméflma' keapsistant to the action of

o AR Ft0 3G AR RSk By SR OB o -0

I gnan ni ess Ive rise

t oamgvodiad CSictcadtivated Blcdlldn Stheﬁbltaﬁeﬁ@aihf&@ﬂﬁésmﬂ&eh Eﬁesentm g
invention, the follow ng definitions are provided:;

t epes fontl erlises well assandibady Brodurisg else Aate qostexhel Boel

| MEAO0LOBUL 15 ofR A0 CERINED 8BGO B s

peptadiatédBy gdfe risdrto avividaney celamandminuﬁe human
anti bodies, primatized antibodies, chinerig

ant i bodiEor tpidissussing thenyengen, the folhufme;f@étms are provided:
A of e PR LBEGES o Usethdn iOhaReNOh AR ihunogiobulins

r adi ol abel's, Fe term

anhd mgynerﬂmameramf wﬂna.)saarel spemﬁdaﬁy bemadestths dessgnatenldprotein or
specifically 20 covers intact nocl onal ant|b0d|e
poP§RlidmEerend; iAgnantiody fan m@&g&umae 9 b?ﬁdwgatﬂ(eé atibodies,

bi gp; éﬁé&fle &ntﬁ{Hd &omsﬁéélﬁé &&t;%%e‘srm&ﬁzeh%ﬁﬁo&w ahtmoﬁ?ets fused to

ant | ragnents so ong as
ex Iotﬂnrtprottemsct&sndmd:hbblsodxmbar@bbdsaﬁ’agmerttgz "Ant i body

f t t.i f t tib ,
br of or a1y BTGP ErdRg REHED S sPy b PR G 3 Pl
r eQbQ&stlﬂﬁE?ﬁfonoaﬁﬁMHﬁﬁocﬁés @B%'bmgb’anagocflésaMﬁgp%mﬁc antibodies

i ncl ude Fab, Fab 2, fragnments;
di 4bgdbispecific raaabo@ni)lfbmmhdefsqm ag leagfItwo c:rhmtmnabndltﬂadlyd antibody

nolecul e and mul c .antihodi es .for. from
an ; %éf tté %ﬁﬂct?lgg’ﬁ)ﬁeﬂ Iﬂ%’éalr?ﬁ i sol at ed
usi ng COMNBIbI R Bhgrh@RMomRSe apoftion®f A MtEot ahfiBdtly) Breferably

fragnents can be generated by treating antibodies wth
pep@nmnsmgether@@gbmbmglmgmablﬁam excah Byamplessf agtibody

fr gat%?ﬁni & ﬁla(i ffg’ EQ?” ggag's)gtsa%clgl?\gﬁﬁ%rﬁ aqtﬁa%mboﬁ%s linear antibodies;

hets@ig)é-ehhRBItibodY mslaRIe] ﬁicrh%um‘s?ﬂﬁ)ﬁnﬁmlb&&@s ffthed from antibody
dal t ons, conposed of two | denti ca light (L) chains and

t wiTagaeants.c Antihady {ragments ey hsdsolatad psing gcmveg%cg;a,ll tgchniques. For
i Qalﬁgﬁ%ptle, ﬁalgnﬁza E'Xgl%hﬁl @axp Ve géh%ra‘ié’a’ Qy SéHan'aﬁ{iﬁBJdéi;ewnh pepsin. The

resulting F(ab"), fragment can be treated to reduce disulfide bridges to produce Fab'

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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bond, while the nunber of disulfide |inkages varies
anong the heavy chains of 12 WO 02/0-1921

wheoTZ/64801/ 15677 di fferent i nmmunogl obul i n i sotypespcEashi/iser?
heavy and |ight chain al so has regularly spaced
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I'n at one en a const'ant donmal n at
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allgned1 gﬁth t he f|r cogmjtant domai n .of the_heav
chyfrable gomaithel qniegﬁ ¥ 3,2an514R) dommmal s ?@eiatmdg Hisgonstant
Wi [
S pu Bl of B 1B ErafO A el whlihe 8 kp I Uoiain plthe heavy chein,
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&L § gﬁfamﬁwp%fq xeéwgeweﬁ eirq frgsnénfetea%%bween the
di f ng anti bodi es and are
useﬁ Fﬁﬁ%ﬁ%ﬂghgﬁ&%}lhﬂ %@g@gggﬁ?ﬁg?ty of each particul ar
ant i bodyTHheotermn t* sar@iet’ irefersato thenfactghat. ceﬁhmqmﬁuonstdfehe variable
di stri buted throughout

var| abi. | |%‘£§%s not venI é e .
0y adonties F’H%“Sb‘fe %eesmceémps antibedies Apd At used & thy binding
t hr

| B8 PRAMER) 5f GRh pEicIPERY AR iR HhRHORSnERNT HOUAER the
o rvariabiiity 15 100 ee@ly dtribamtdd thmglmcfut llﬁ vaziebleloeaiitsefiansbodies. It
are called the franmework regigns . The var,j abl e.. .
dorBFoRCeptrated A fhyes Sﬁg'é\‘??tsé’ﬁgeqcll a’c‘! f RSPt Bhihe light chain

f O%Ead%hezlv%rﬂﬁi‘nlﬂ/aﬁgﬂ@tdbﬂﬂué TR mbehighlf Qéﬁée&éﬁ%h%hs of
connected by three hypervari abl e regions, which form

15| oopsiableaiementd avg calladdhé framewerkaagiess ERSH Ty yamablegfomains of
th -sheet st t h | abl
cadROLR IR B DY e RGP aP UGt R eEoaye ¢ Rt
FReog8 gaRfon M dnRedt@Eb MMIRES pkivaRhife FREHR! n&hfchcfﬂhb RSops

ot her chaln contribute to the formation of the
antqogeﬁr-tmgn andhip someaagss fanninb pait o6 ﬂ(es% eshegtrucawre.gihe,

SRRl EhiBh e P Lueit MIMRRN SRRl fgg%%(ggm?w the FRs

ervi I'ona

20 |'|eainﬂhw1th33é hesetvariable re%‘tbﬁ@ﬂr)nh therjtﬁerCc(hﬁﬁl'; apnitridarab fige formation
are not invol ved di rect in binding an antibody to an

antqfgbe antigen- lzs,mn& Flﬁe vfaaqtvbeéle%@ﬁeehﬂw ef GncYerugses aiiroteins of
as hal :50%&9:{!!']9 ar & f/l?EP %b%ﬂ?—i prgw ﬁgg%%lﬁgbsntutes of Health,

dependent terl'l OXI CI

di geshesda, MD.4 099 1)) dhe sontand do@sink L ot 81vioivedl directly in binding an
anti gen-bi ndi n fragnents, called "Fab" fragnents
eacRURPAY R aTiReR. Y CXEH VBToHSicHGoter fumctigniy Such as participation of

25" esthgléﬁjnb?f naﬁﬁﬁ%eﬂd&?éﬁlum ofiidi c(gbe(tﬁﬁf ability

to crystalllize readily. Pepsin t eatmet yi elds an
F( ab')2 Pamgmrﬂrgbsttdnajf ahtsodigepraduce v ldemtitiah gnitdendsnding

t|II C l,e of cross:Ii. k|n ant i
SRS RL | Bt R e e R L 0ek, it 0 it opd 2
antl'egﬁﬁal RO FHRehOWHBNInARE e88ds R MlliRGo ki Lalliddieddily. Pepsin
region consists of a dieter of one heavy
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 domain in tight, non-covalent association. It 1s in

this configuration that the three hypervariable regions of each variable domain
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chain and one |ight chain variable domain in tight,
non-coval ent association. It is in this configuration

wo babwthe three hypervariabl e regi ons of each var paph&oi/15677
domai n 13 WO 02/ 04021 PCT/ US01/ 15677 interact to define

an antlgen bi nding site on the surface of the VH VL
di TFact foctifing p apgsp: bipfiag it Oﬁ)ﬁb%ﬁlvéﬂqeélfl the Vg \gngimer.
C%&lﬁrcn@ﬁ{é gghkﬁéfp eab%vg ?ecgu{)ri Cdogger{aa%tl rbuﬁcgpg gﬁ?é{gﬁty to the

Flangibogy. HowwweRBloh a §1h51e&faﬁmﬂe fd\bﬂfdn@tﬂr&ldlﬁ@if ABv comprising only
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|
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fisheonstanidassata (CHhof dhe myy cheinaf abisfragments diffes/from Fab

i @5%%?%;{)& d@g ﬁ&é} gg g%? a%rc%]fﬁlng 8g{heg%[q%§( ﬁltgﬁinrﬁ%%f theoheavy chain
deSHY BerhhiaAndiedifg Bnd & mbAKEysiethadffdih tﬁdqﬁltﬂibﬂltyq'hﬁ region.

resi due(s) of the constant domains bear at [east one

10  rFab’ 1S4 i5Itheydesignation haseipnZonhat’Boayhieh theresistaine residue(s) of the
' f ot t
e R PO B B Bl HAR 2L PRV Sopmens

cherginaly wey @h‘odihgéd 8y paiv3lof Pablyfrh gmente Riticlahévalhis@e cysteines
known. The ' ght. chai ns" of anti bodies

(i l?ﬁﬁ‘f%lgtil%upﬁh% the%oaﬁylmgérqf@ﬁnh@féy iggmeats a8 absarkngan.
assi gnefhd q ighf e 5™l R (#nﬂié%bgf&hh@p@ém £ flbrate

kappa an based on 't 0 acl d seque

15 t heperies carshieaastigdahti ong .of Bep elediln divinct ﬁ@ea,mamleda@pﬁa and lambda,
sequence of the constant domain of their heavy chains,
an‘?ass%alp the amino pad seqieprrePiteinpenstant doMEifsses. There

e | st s ki e LD il

20clthing|, aletboilies oarshbhassaase o diffendny plﬁssesh@h@: art §idle, major classes of
lg&2, 19G3,.. | < JgA, I The eavy-chain
gﬁ’é%céﬂg%{%}?é%ﬁ% !a@ﬁg‘@ﬁ}s%eéﬁ% 814 o eeh faldpessomay be further
I
20 ¢! &37Rd iRb sémas@&gis%ﬁme;ye € 562%63?%@9%333 qg@iaigAt and IgA2. The

epsi | on, gamma an Ive ef’e
hebeayychaincopgar damainddhaticosespond to (bhmdhéfceentruéasgesmﬁa:mbod:es

- d t ant
e Bt i JO0 Ao SpSeet SEa SHATS r%?aerm‘éﬁxgﬁieé?rﬁws the
25nEmRdichhigabhang a%ﬁlaﬁﬁfﬁn%n@%tb ngﬁhabﬂ agg?zz ﬁf Q?\J%ﬁaa-s and

the P and E nodification disclosed _ .
6 ga_rmmasscoulsfemrrpgpaﬂ%rdfeb%bly,éh@eemosanmcpmsme willradsoycomprise

rei The uni t_structur,es and thr di pensi,.qnaj. .
25 (ChiigplatR sn 2HBHRE hndholly el ft% sBiltad (e S, FoRp B Riop disciosed
ar th VS, PatenoNs. 6,015 138l 1ﬁc€?@a&dﬁ)§r re®éren&CinMts é%ﬂirb@(lﬁem The
fragments conprise the VH and VL 30 donuai ns_of

anfiel pirugikes andthreredimegsinpal sonfigwrappns ehdiffarent dasses ef
po}%ﬁ] %&%1&Q§m%ell Prc]ef erably, the Fv pol ypeptide

onprises a po ypeptl de |inker between the VH
“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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and VL domai ns which enables the scFv to formthe
desired structure for antigen binding. For a review of
wagfrosee Pl uckt hun in the Pharmacol ogy of Monocl pevedysddiser7
WO 02/ 04021 PCT/USII1/15677 Antibodies, vol. 113,
Rosenburg and Mpore eds., Springer- Ver | ag, New York,
pp Antedies el 11§oRysentria and Maoreipdsn Spraeer-Verleg, Navo York, pp.

srmjdg ﬁrﬁtqlgﬁ«%y fragnents with two anti gen-bindi ng
si t'es, fragnents conprise a heavy-chain variabl e

domai n (M terrd “giabodies eefetsto 8mbl] ghfibcdlya dynyedid @ih ewo
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- anoyhpByaliiid Rilckr €ize &80 Eht BM1beTar J W BerSihe %o domains on
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15noriaghlgnptcifiarteinyodiecied aghinget sicblagal gegic s&teSIFﬂTg'ieEmore in contrast
determ nant on the anil gen.  In addition to their

spéeucppﬁwvnﬂt(ﬁ%ly%ﬁ@ PTRRAy RFFPAIBHENEYhichdyRisalhninglyds different
PR LR AL Eo R TRl Rt 1 B S rongpona

nodirftibedy is'directed| agnimkt'a smgle derermsndrh @na]mmatgtcﬁr Inafdditivm to their

anti body. as_bei n obt ai ned . from substantial |y
honﬁi’&é\%lﬂﬁs hE)B%’B copg) pniipodigsiargadyantageatisgn that thy arg syhesized

20C0Ns} fh@%?bﬁéomﬁ @lﬂHirE 'lﬂgorﬁﬁrﬂﬂllﬂféh' ?%ﬂ‘igr 1&%3&&:\3?@ T modifier

any “par ticul ar For exanple onal
ant ‘frbomtickma ”an&:ea‘ugsént iharagter of thernoobod)t 43 tieireg ghtemedfrom a

nventi on be 25 nmade b hyb do nmet hod first
vociraahe i Hogstachro R oyiaton ok odist gna durot 4 Bo gyfstged as

Mayredf 168 6 PR IR [ﬂ%n hARAR: (-rﬁe%ﬁ)d
Patrgﬁtlﬂl\ﬁ%%04 816, 567&1 Thg nocl onalT ant i bgggg)é&p% the

al smoheclomd Iaamlmsﬂlﬁsrtohﬁ péesign asoorddnoe yvxthltht)pmse:m snmmg may be

25 e b8 B dS5 i P LGB Endler RS 56:495
2221993y, 9Phal b9 Hade tyQbcombiiapt BN ASfheliods bséwg 298, Patent No.

ant1 body" is neant an antibody derived from a_ non- human

ant#.86@y$7)k yhe Cabneclenahantinedicsimiyp olsg betindated &oal prpggantibody
S Ub%r%{'}g l?glﬂlél the %c%nﬂ]%est cg]escr?b d'18 ' ckson 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 (a) grafting the entire non-

human variable domains onto human constant regions to generate chimeric
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bi ndi ng properties of the parent antibody, but which is
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Padl an, Ie I n2 3 217 1994) al |l of which
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human | BYPhuman dnfeRyY iCh
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heavy and |ight donains of a nonkey (or other

15 pri mat eRyaptiRadys arditbo risllﬁean%,re&rﬁammoén%adggmmasbeen

anti body, and which contains human constant do

s eqm&m&i tomontam aiolwntabﬂe mmmd hgitndsghabsbf angakeytoriother
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T : .
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20! 16kt BINLER 9% RS, 30 1OC1 0 DOUE2550nsqmmonty
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E)%W%%%TCB O?E gﬁéﬁ\%\ﬁg hg“[”%g %BBO‘? ?%éﬁggég}r‘?’? iXIkS)%u l?mman effector
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two different antibodies, which typically are of
25 dj PRREeBRt speci es. Mbst

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
adrministration, 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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30 typically, chinmeric antibodi es conprise human and

murine antibody fragnents, and generally hunan

onstgnt and nurine variable regions. "B Cell Ietl %_
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s RO T R Py o
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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. Exemiplary B cell
surface markers include the CD10, CD19, CD20, CD21, CD22, CD23, CD24, CD37,
CD53, CD72, CD73, CD74, CDw75, CDw76, CD77, CDw78, CD79a, CD79, CD80
(B7.1), CD81, CDR&2, CD83, CDw84, CD&5 and CD86 (B7.2) leukocyte surface

markers. The B cell surface marker of particular interest is preferentially expressed on
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cell which can be targeted with an antagoni st which

bi nds thereto. Exenplary B cell 30 surface markers

el t he CD10, CD19, CD20, CD21, CD22, CD23,
W@B@?P"ﬁws, D72 COT3. GO, CDuTh, Cowre, Goy7TCTUSNSeTT

Cbwr8, CDr79a, CD79b, CD80O (B7.1), CD81, CD82, (D83,

COBG4]1s CoipassditoCié ioB/B 2¢11 tissukoeHd Baiial AtEmaiBE kRFiEssed on

The B cell surface nmarker of particular interest is

pr eeBaReyrseT B cellpprdmanre B ceils.\imop emberiiment, the marker is one, like
P 0 Y, : I - - B | ] .
LR 0, RSO, B AR By o e tease

pr gou Serstémeelllstagang 0atpdit jit 6851 t6 terlnin? Aferentiation into plasma
enbodi nent, the marker is one, like CD20 or CD 19

5 whedks- Themaefeored® @lburfase narkaiyhesein ati €PdPeAD28t CHA30EDS0 and
th@jgﬁneage fromthe stemcell stage up to a point
ju pfior to termnal differentiation into plasma 5

celI's. The ‘CRLET aeideBicelds mu,h&@g%}@wﬁaé@ RRpRbpro®IFfound on
CD 19, CD20, CD23, 0 and CD86. The CD2]8) ant’i gen

i sthe susfack o grener-thany eI B esdls fivospsmpberet eload bolymaphoid organs.

th fac eat e a 0% of .B cel.ls.from .

oo s SR Pree B arIRr s S Biosho i prguppm con
10 dudiffigeaation. WTE208s @edsentdeVIgdte BoRIH Bajes REWBN BSmiAlikhdnt B cells.

plasma cell 10 differentiation. CD20 is present on both

nofitegr 1Buess| fos CAR04a the bigratareiingiede: Balymwhbeyte-rexttieted antigen” and

na sOF ' . Liter fe~incl.u .

R pnotyes P0d e s g ERBR BTCRIT s s s2-43g69985)
anti gen T ‘BT Airipeh Refelsad ks -60kTR antiBBQentifiA), for example, by the
82;1766(1985). The "CD 19" anti ?en refers to a -90kDa

an -CoE o B antibody (Kiesphnt @l Lsykeprie Resqppdrll i3 d 189 (1987)).

B4 i i t 1. A4 2

15 CTHR TBA) DY Rpurlorsts SEUEERGuiERRRALGh dfihe Mcage fiom me
t hstiengdmih‘stagé fip & @ pbinafusopriaf tottérmial ﬁﬁ‘&gmﬁ‘atim}iﬁth elBirarcells.
cell ta up to a pol ust rror to_term na .
di bﬂ@@ﬁg&éﬁ’ %apﬁgpﬁlﬁgtop(fléslﬁgn%q%ugq intemaligation ¢ffthg D 19 antigen.
ant agoni ¢, : ‘ I, ' i t
15 ant] gk (CPE FUBBIARIDE aMERAL D il 280 kbum o
ex JBEsSAM O and LB Sthanissovdinalin Basell'sinalAdtindimd adhegloB! (See

20 ( it R s e Beb 2133 Q5P Samaikciic 48, Nebespas7a (1990)).
St THBKRMe 16k n@émbrafﬂainﬁaﬁngﬁééuliﬂ-a(sgo%m anti %_12 gﬁé is tyrosine

antigen is a nmenbrane i mmunogl obul 1 n-associ ntigen

t hphosphorylatesl wiken pembysine dg isaligatedwiEngeha mby Arfayp. geds 181(4):1521

| 9366 odSnaSle She Sl Bl Rl A ISR i 10 5mains

cl gpgdetedireddi ts | g domains characterized. 25 B7
antigen includes the B7.1 (CID 80), B7.2 §CD81 and )
25 B7. 3 antB{entigeghineldessihe B b{dhBbBaA¢CRS1) 7.3 antigen, which

ex |l s, i bodi e i C cifi.cally . .
o Rt SR ltpttaf Bt dors FRbeRg Y i te o AR5 sbciiany bina
ang7geiiens, ankNdidg HuhdnB7 dahd BRRehEEéRGre Blovanid e ditEBreferred
conprise the primatized(r) B7 antibodi es disclosed by
An %r@@‘boggesaqo_mprﬁe the pnmatized® B7 antibodies disclosed by Anderson et al. in
U.S. Patent No. 6,113,198, assigned to IDEC Pharmaceuticals Corporation, as well as
30  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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U S. Patent No. 6,113,198, assigned to | DEC

Phar maceutical s Corporation, as well as 30 human and
wwnaokeed B7 antibodies. CD23 refers to the | ow peT/userse??
affinity receptor for IgE expressed by B and ot her

cells. In the present invention, CD23 wl| preferably
be Hadd anabpdy wilt b@g@hummhﬂmnq HiidhvesansE B2 3 laaébddyosamprising

e prefer in the present invention,
{ b ls A BoR s Bttt ot body will be
a human arB ebil MRithfonfit is aml%haiﬂoh%n@%@ﬁ HNrface

hurmn lgd or Ig constant domai ns
ann@xgl,(@m @BTI’OYSSOIaienhlﬁdM@}S Wna wlammabend/bf indérfayes with oBe or
des s_or de ells in

5 el B 80 SpmdRbe e PSR Sp e Biihs igrul Gaponse Hidted by

f Uﬂﬁé B8], 'I?legnt gbfmgﬁﬁb'fé}d% i9 Elb]Eﬁ@M@pﬂ&tb @ceﬁlswm&iﬂce circulating
response elicite The ant agoni st

pr &t er-lémws)sn ama@amd t‘cbe‘ptldteeevaﬂi: Shtls df(pletmn meylbe echieved via

circulatin B ce
¢ horlis eaatrtS st Bad e e Beatldt Rlosing gaDCO)
(r:ritmot obxrﬁd(;é:iltl@b&ﬁ&%EMQVC)%?&?%%QD”%E%&&%E&% %g Bell proliferation
10 cyta@tdé?d‘ mdwl on@d® ¢eli drﬂaﬂt{e{g vA apcﬁpta;sm)ehhtqunistsfmladubwmnn the
i nduct | on

apoboBe P BRheRl BReSion Tt mbBB0e e gp scgrence

t hqae@naas Aild bAYIeRiole2lel Aedgbifl St AMdHIAAL RSthe B EHiNBhKker, Wptionally
native sequence peptides and snmall nol ecul e

anteeppgaiedswithiog Russd fria e3otokie 2Berdel | marker, optionally

conj ugat o tOXI nt OL

con] U9at acisbi fibebiB90a R EXLALBR A0 AT Oh
15anchréferpslgfataabhivestht &gaﬁctms)fﬁmoumﬁr@m @Exafipldsbrleof include

and CD40, Exanples thereof include antibodies and

antansdagiosaag ﬁﬁﬂ‘?oﬂ)’twﬂe@ﬁé}éﬁtﬁp@aﬁqa}l}’@iﬂdoc@@bﬁomble CD40,
|
=1 4BAe G usAL s TR Q510 R A CBUEL ST bt

ac c:mtagmgsttaomrﬂmgl to vienh i eitio osrise an am]amm chﬂﬁb@iy fragment

antlb r specific to CD40. 20
%ﬁy &3&%ﬁdent cell-nediated cytotoxicity" and
20’ ADCC I eABHibd Y -Bepehilidnt cnffr‘ﬁil'e@htg? gl%ﬁﬁtl& '_a('gxﬂ “WHER refer to a cell

nonspeci fic cytotoxic ce Xpres receptors
( FaRediates, rgactidmtio mddicHadnspacifichigotaat kells thettxpeghiFt $¢ccpt0rs

ol eRRh LS kTS (ol cal JRerBic. pROTaiAgLtes b oEnize

- Theyowid e[fﬁi‘b)éd?@hlﬁar@&rcemﬁgﬁ aib's&gl AR Laust§ st the target cell. The
express FcyRffi only, whereas 25 nonocyté&s express

Fc yirimaricggis| fommddipeyRADICC, RERedls prgsess TnyRHI only, whereas

henat t | 5 i ' s, Tabl e .3 -

25 g e APaRoRcL e o gy R ARRES AT FER e 8 nBBHBpoiete
( 198%1)s.in TomasarRe8 is"F¥ble ﬁsD%Iéagc%zx Qf RavéTRh 86K ene®fdmnu. Rev.
interest, an in vitro A

assay, such as that
deskrmised 345182 wéhtTomsessAE@% pityof 8 ngdecudaqtf 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 bloed

30  mononuclear cells (PBMC) and Natural Killer (NK) cells. Altematively, or
additionally, ADCC activity of the molecule of interest may be assessed in vivo, e.g.,
in a anima) model such as that disclosed in Clynes et al. PNAS (USA) 95:652-656
(1998).

“Human effector cells” are leukocytes which express one or more FeRs and
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may be performed. Useful effector cells for such assays
i ncl ude peri pheral blood 30 nononucl ear cells (PBM)

woendnMai ural Killer (NK) cells. Alternatively, orpcruseinser?
additionally, ADCC activity of the nolecule of interest
may be assessed in vivo, e.g., in a aninml nodel such
asperfoan effiestot bmeldonsnPEigmably, the calls eAnas gtUsiny FeyRIIT and perform

" - o ff [ 1s". . .
pUE e e e
Oziﬁ@lﬁ@ez%ﬁrf’ {0 d PRh6nBaEA Vel ?lf’llf_’:lgﬁjfs)oﬁaﬁﬁ’m @&l}léfr(NdK) cells,

Prefera the cells express at ast FcyRI Tl an
pembuocyies AR@Eoat flemdlo and newttaphils; with PEMEs ahd INIealls being

5 B e b T o O PR BB 5 o

MONRSYS M&iéta% tbedh&Binl s and neutrophils; with
PBMCs aﬁ?N c:el?géS Egcll ng 5 preferred. The effector

cel | s riEhe thems Swirateptbrf oo fiFeR hareivsed sodescebe heeaphor that binds to

e.g. from blood or PEf[\/Cs descri.bed herein. The

t ef%FrE ¢ Tggion %{@pﬁn&)‘gﬂ%r he PE%EHS‘? ECE%@ naRveseguEngryman FeR.

. 9 . Aol : . _ . .

" ROk, RGN fs e Gl BinkiE h 905 A B0 BB receptor)
10 Momrslauandesaeqaptfreof thd FEgRI, iFs yBile andh FcyR Hisnbslasses) ipGuding allelic

anti body (a, gamra.regeptar) 10. and i ncl ud receptors .

o varRais ng A RAHRY FPLca forhns R AP oy Eheshi Gy inciude
al ' bl : % ' ki . v .
O e Bt ep R DSy R (3P il Chehp ), which
" albaviesamilargmine apd sequpneasdhatcyfbprirarilyi inkdExtoplpsmic domains

receptor”). which have 1l gr. am no _aci d seguences

ARG hetvatigk ehen o R o Riof B SR R g o one-based
15 t hgiiRafiombhiP@TANG ih8&RRHoPIashiy RbmAIrC BiliBitiAS réfeptor FcyRIIB

i mmunor ecept or tyrosine-based 15 activation notif

(| oaR4Ing n immpunsyeasploa fyrosinerbasadinhibitrarpinotif (f TAMDdptitsrcytoplasmic

FcyRI 1.B . cont ai an~| nunor. I I OS] d]

A G RN, EpafPh ARpERRS A 23R (1997 Feks
( sge revmi-@navetth 3ae KinetANtinu. Rt ThfiaD|9:4 592 QB9PB4Capel et
(1997)). FcRs are reviewed in Ravetch and Kinet, Annu.

Re®l.. Immvnastethods 487:-39X1994)9and dchlsas etel., Jafab. Clin. Med.

20 SIS 0 585 455 AR B e o e

I nehdedipagsell bo ke team BEcR URdrkinf TR térh dlbeirfcliides ehe Aédnatal receptor,
enconpassed by the term"FcR'_herein. The term also
I

i nErRmadueinis rawenuablgfon be dignsfer of matemal Jgi5s fo the tetus (Guyer et al,

. - |
{ oT IR A 1737 (fY9rch G Rl o, ST SLRRL a0 ool
Ki m et &Complémehindapandent 2doR4Ri{yl IR AL NC™ Eherp te thenability of a
dependent ot oxicity" rs to the il

yt or " ‘'refe .
25 of I%Bler?ﬂﬁ%g@@i‘@%@“l RFEEENCa 0 é‘PmPi?"‘i% %%H_E IWF‘% Yctivation
co T
PRSI iR LD ORI o IR cbBondl Y chplerpent sysiem
cof@lag trenmolkegskederg. {rCingpoly) cnmpbesinih @eognatgantigen. To assess

amc(in?lgl%)eng &%Lﬁo’ﬁ?g d%(rj gss%y,cé? g.naastdeescanrgeidqg Q}az;gnoa- Antoro et al., J
Immunol. Methods 202:163 (1996), may be performed. o
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

in vivo.
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conpl enment activation, a CDC assay, e.g. as described
in Gazzano- Santoro et al., J. [mmunol. Mthods 202: 163

wa d986); may be performed. 30 "G owth inhibitory"pcruseinze

ant agoni sts are those which prevent or reduce
proliferation of a cell expressing an antigen to which
t he antayagunstts whitl$indtoe apeptasipl are thbse whichgodhics propgegmmed

pﬁgygngthfqrqg \;:ﬁ'\(;jg g@grag\gg%%%%% of B C %ﬂﬁg}é.g-)y iﬁtargonentation of
AN ORI Bin bl £ gllatide?ﬁt’icﬁx ?B%%Sfe%cuﬁxh? cteh%fgrﬁ%taﬁhn and/or

i nduce progranme of a cell .,
dédymzmlonexﬂ nts;nhamujversgzlmf(camtbapqpml;c lﬁcchgﬂ)ent ation of

DNA, c shrj nkag latio endopl as retjcul um
cel | ﬁ@mbepswarlaﬂf&/lasmn?&?ﬁaﬁssﬁﬁ P fhihe amino acid
éﬁl(‘fde@%f G @il gg.'{ﬂgl?ﬁ Qe ﬁsﬁ@l@ib@é Yor 211 RS bIRARS. The h ervanable

ypervarl ab when used herein refers to .
amegion amnplnsasasndm esd ofsiduesdrim bd dympﬂ'ﬂmtmtaulef determmmg region”

- 1 65PN g o Rnt A G0l BB L B e chan

10

15

; by ch
re%Hs. BYIE AR it ﬁ{?,%&ds(st ;5&?83‘ ggfi%g@gaagg 959%7%(1%& y chain

| ivghieble ldahmain; Kaebatdilad, SeqreannesayfPreteiB86of It npyndbeei6d Inrerest 5th

I brBh e Sevh MN@E@@M@%"{ of E2aly Hedl@h WS (1991))
Of el AF5R WAL PG ik fxlom E“‘ﬁﬁiervéﬁ%le lﬁép” a1l deGidiieadd-b2 (LI\/I% 50-52

Service, National Institutes of Health, Bethesda.,

( Igglyu)d ShA6i(b3) mh@bght@amablﬁﬁﬁmmﬂmé@vﬂrﬁmﬁl B-55 (H2)

(o T G SRa Sl e et it BB eflef ffo. ot

5 19)5 o0 -%1 A hf987)). “FRade ROk Q “FR) regidhdreard @Rsy vafiahle domain
vari abl e domai n; Chothia and Lesk.l. Ml . Biol. 15

19esidues-asher tharo®e hypervaviane rrgipn resigues pRheyeas defined. ar e

those v |&§{%§g dangi:- 0 v Lgﬁlg&sg%%,f}gfm@% é%%&a cell surface

hyperva region resirdues a erern

| anhagerniSéne sipbisle of biiding tiat anideganitobuffioiear eﬁimtyeu@h that the

= arﬂmwﬁls\%ﬁt%eg&ﬁ*F&?W“&F%Pﬁf@f

25

30

B cell surface_ marker, is one ca&ggelﬁle of kl)llc ndi nﬂce expressmg
NEHaEC'b hE 2

g%e%t is useful as a therapeutic agent for
targe acell, i.e. aBcell, expressing 1-0 the
antige nAnAmtl-ﬂDZ(}dﬁBBGdyihherbmdy n laatibody that sm:cefmallb bmyls CD20

il S B 41 D0
A RS et s A0 e crmocave e

5 UIBS Pa&ht Nons OBHOB Atircbrpyrateditarnefiaendehiaein indtsicharety).
[ 25 An "anti-CD22 antib ereinis

entiret 0
ant i bodémt ‘Ra-(dyPcantibedy | 9@%}%@@5%?03%% a&‘flﬁwﬂ)’ binds CD22

pr S8R B cBil @8blkting activity,
de%ftgeﬁ, ) ;Eftﬂzpeﬂltng’gg DRV hiiHg TRASH cBi Q8hleting 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
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).
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preferably having at |east about 10%the B cell
depleting activity of RITUXANO (see U. S. Patent No.

w8 ¥36wiB7, incorporated by reference herein in itgyusoiinser?
entirety). An "anti-CD 19 anti body” herein is an
anti body tDachﬁ)eCi fically binds CD 19 30 antifgen,
pr ef er afMy “Hitirkd Goagibog s\ hergimis a8 antibdy Rt spedifically binds CD37

ol Fh Bt hkoap R EbMoY bt Hocki el ety

U. prefEiab 10% ' i
L BRSSPI o

AnU.ankitegeg. 36,3 dticdrpomiad bysrefarermethiclenrlyn itswtirety).
specifical |y binds CD37 . antigen, preferably human.

S Cha7.  hagh rARBAGHRERE BETERF o aplerth i dedcitially binds B7.1, B7.2
pr ef &7 ' DALk ink?s i -
opl o G ALy o AR BN inp e BCR8 Biprseionggnd, which
5, HB6¢ 8885 notrsmbstantzlfethhiyt BRI ebddniesscabns, amd éded more

B e e e B SO AT Bt T o et
NSy rBfefdRE AR ¥ AHFRP hEEiIS It h ecérﬁﬁ’ Wk §1E)c§?14 Ei??f.% e antibodies
whi ch AT art y

i ntéracti ons a_nd, e nor e does not substa
10 i nprashoteBpoPDsis- Miemefore theyams welndited/fon ambneoplastic applications.

Pt ot €% T8GR L ool e SPBpofi el SREECRIY pipds CDAOL also
enkhoings (T ES41 gpb0, TBAMEERILMRER habig WBoriR! ackilits A

anti bodi es 10 pronote apoptosis. "Therefo ey are
weprefemed mlﬁ&%ﬂnnbném erethayingnipk spificftyf a hiimanized antibody

"ant i ; CD40L. aati i body, t i fical
o s RGPSt o B RAEY s BBbc R LRy
15 pr orp@atiyn)p Meconporaitd HO@Mr&ideGn &6 ehietyherdn. Preferred

anti-Cd40OL_antibody is one having the specificity of a
humani zen a#iti-6diantihodaT issene thet speficaininds §io4, preferably human

6, i |.DEC Phar maceut i.c 1

ot s ER AT e D o BERRREE e PR aplode 1 1y

her ei n. A “arahODAhtRLY DR antiSo@Nthat §REIASHBEHhicaDhy,

bi nds CD4, preferably human CD4, nore pre erabl\é a

pr Preferapbabypan (R, seeh MpsmIWim&&».Pamm 5,874,085, 5,874,082,

"antd i bedy. 4 i . ecificall
20, ARATSRAO S 01 PR AN Rl 67 st
di detesed in U S. Patent 5,874,085, 5,874,082, 20

5, 801, 227, 5’k374’ 442, snf 5,667,165, all of which are
i ncor portdelgay. hath dheBcsll depleting antthady apd heymoygoreeniptory

B Qﬁ{ibomhfF&ﬂgﬂlﬁhgﬁ%sﬁﬁgd&ﬂﬁng n@%@ﬂﬁee&wbg@% tﬁg% lixéclude

anti body w | [ contaln human constant donai ns.
anlg@Godigr, hp@3iand g8 isdty@s, |1 g&X, 1g&B and | g4

L2010 S e oA o R
( USRERkRRIb NORITURIONE?Y (USPRIEERLY S, 756, 25 Pk Re&dly 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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herein by reference); yttrium/[90]-Iabeled 2B8 nurine

anti body "Y2B8" (US Patent No. 5,736,B7, expressly
wWoendger at ed herein by reference); muri ne | g&a pBYiuse1/15677

optionally | abeled with 1311, "1311 131" anti body

(BEXXARTM) (US Patent No. 30 5,595,721, expressly

i ncor po r%ﬁ@d‘lmpﬂﬁsb&f an@bastiesvelsiyh bimd G irclnde Mmhoc:deTM

tib 5' t .al 2 45591

?25' et by DR orRr e a8 SHREHRSS (SO SIERTD Rymehoma.
&5 oieafﬁrbs&e& Yhat Fia @ EOMALed iR kTR maﬂtﬁa‘oew&ﬁﬂ)ed U.S.

V\D 02/ 04621 PCT/ USO01/ 1-5477 Specific exanpl es of

antﬂatﬁmd D Sy 7c Issirdrid OBy ¢tmtlthﬂjmt1t37rpmdmdalemncd in U.S. Patent

S nom M s Bt o AeRamrdl SRR C pmb By vHabe
. %ﬂlﬁﬂ@ SROBY BftinasesdiR1d3éd ﬁﬂU iSoPehént POy, 1 FhoAmderson et al.,
Patent 5,885,577, issued to Linsley et al, the anti-B7

antaillmfdyhmhpmme@ipomt&d 1§ refeatcrentin el 686939050 i ssued in

oo ot g S5EAPR a Si B PLCEA ST B B
Pat é‘ﬂéra@ﬂ% ;&:h;c%&hé Bﬁlﬁdﬁpﬁhtﬁabdfég speciffl tb h@faliairsds Iéf)@rted by

i nCor por at ed by erence in their 'entirety. Specif
10 exé?cqff etsaiofln&h& Mltééjlﬂﬂéﬁ is$ued ogaly ”aﬂ%99/;/eb+as$4gmdrio IDEC

eferab | ncI i mati.zed a
& DR E Rl P it S CarPRtion GF febr Yaose b Sed by
U RorBREGNE: 4, %1963,@7@ RebRF el J]lﬂn){mﬁol 39991-483(1985)
CO- assi %ed to | DEC Phar maceutical s Co>5p and Sei kakaqu
t

COrFé@ﬁea Wheo e dapragice LRI B35-p4T (93 h\dher@nabtofmmnol.,

(199211 [OSOR andRERCE . PRt Fea s TP Q)

15 ( 1998bodisbare ®poredly dsefhinotiredtment cfdled§ laA@hridB88)¢ases, and
and Pene et al., PNAS, USA 85:6820-6524 (1988). Such 15
antlpﬂwoﬁr@sqaéﬁortedl y useful for treatnent of

L2 TSGR0 IR O Vg

r ef@;rmﬁef&réM@enemmbﬁh)amaﬁ mgpnoelengdntbodydirected agamst the CD20

muri ne/ hu nmono | .antibody directe ai nst the

- CDAFtESh ”E@ﬁﬂg%ech dpwﬁeﬁegﬁ %Jt3é%7ag¥eﬁfsﬁwwrpormd

209 i?é@elﬁ%g RIRERISTYe & ﬁ%ﬁ l?@é%gqﬁl%ﬁﬁlﬂ) Mbulin containing
appa |

referenc The ant| bo nogl obul i n
connaring hght andrheney bhayﬂnvamiﬂb tegmnyseq;ieams angd hiuadeineconsiant region
regi on se nces t reqi seguences

Ry (SR BLCETAt A A TIPS RIEY R 06 D268 B2 g e, safpimately

of agpiexi mtely 8.0nM An |soI ated" antagonist is

one which has been identified and separated and/or 25

r ecover ednf hmhtad’czrne}gmams aie which hmthgmaideennﬁ@d amirmperated and/or
Cont am ngg onent S

25, ptIEFO VST %ﬁ?rgn o{ %q,lfa&ugpe/’avi ﬂnr&pé ﬁéét?ﬁlgﬁa&? components of

t h ei"tsaﬂa&ui-‘dl envﬁs&ﬁnér@ brel fHSteAME 386N Wwould @ﬂ&féf&)hlﬂﬂﬁhg%@nc or
r%ﬁ hor nones, and ot her protei naceous or
mpeu

tiaess fer theleutegenisty andymay rchida carizersi hermanes,tang other
ant ar%? rllxllasccous 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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will be purified (1) to greater than 95% by ei ght of

ant agoni st as determ ned by the 30 Lowy nethod, and
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degree sufficient to obtain at |east 15 residues
N-terminal or internal am no acid sequence by use of a
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ha\,r_;adégtma]%%osed as having the di sease or disorder
or may be predisposed or susceptible to the disease. B

Cel | NalAepgehes ixgbeprtsen) inventibe this Bshides anmedmahgmzmcy, e.g,B

el dfiRaR B fatePioy PEam Rty Babiesindalit s Bicese

15di 9648¢ e(g rblapsed HYdFRID £diSease, 164 ARSIDodRIRK 'd‘ibe%se  non-Hodgkin’s
di sease, resistant Hodgki n's di sease) non-Hodgkin's
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ey B TP Pyl S5 sl R P

| b odd Dk 13 le I
eyl gL e g

|y fgReheme @L?lffu%lakgetqellslymyh@n@ (RLCB),) Burkit’ AIIDSPhoma (BL),

T T L T Ne—

| y dimmpheadenapatiiyobalt lynmhocyhlcf ff@lﬁ@ulhﬂrdgﬂ‘uﬁﬂhfge célTf, Bihsse small
smal I 5‘;1:' eaved cell, large cell inmmunobl astic

5 darac Cf'élrfmmmlql? tig aapholaskmpacismalls nornsdpaved, Burkitt's
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25 AR PR LR OBAP R E AHCER: PRISEIPER &BRAGTICE OF

21%Nébﬁ?é@e\é'oi 2: 213120145 @tVita !, &L, SHRY7) o0 e

types of |ynphoma c assifications | e | nunocyt omal
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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Wal denstrom s MALT-type/ nonocytoid B cell, mantle cell

| ymphoma B-CLL/SLL, diffuse |large B-cell |ynphong,
wbhabhieul ar | ynphoma, and precursor B-LBL.. 30 As potedui/is677

B cell malignancies further include especially

| eukermi as such as_ ALL-L3 (Burkltt s type | eukem a)
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Cygp)ggﬁg}apqape}\cytglg,mgtoé Fﬁtplj@egmtog§ntagom ts including anti-interferon-a,

gl FC&C Eﬁti oart SnBlidsor 6(9'0818 RISt 8QNodies, anti-tumor necrosis

| pre nlsolone an dexanet hasone; cytoklne or
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st rre,qut@r é@d@e et FiGH. B Patsze‘bﬂ bH32 hadecell RRppteF ﬁameﬂ?sdﬁfﬁwr et

25 "% Sbice ;o-?gﬁéﬁgtw PO PR %gl%waghﬁfaﬁn@nm D52 (1989);

5, hd W@ 91101T339eiu{d Teelemoeptof aﬂgmmss(mzfmewmcﬁ as T10B9.
al ., SCI ence, 251: 430-432 (1991); 90/ 1129
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Tlgnée;g{eﬁtg e FREFR ¥ ceBO DB fifed d3trddfon Pee1BY Fhe 3m is intended

to include radioactive isotopes (e. g. At211 1131 1125 Y90 Re 186 Re 1g8 sM1353
30  Bi212 p32 and radioactive isotopes of Lu), chemotherapeutic agents, and toxins such
as small molecule toxins or enzymatically active toxins of bacterial, fungal, plant or

animal origin, or fragments thereof.
A “chemotherapeutic agent” is a chemical compound useful in the treatment

of cancer. Examples of chemotherapeutic agents include alkylating agents such as

2
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The term "cytotoxic agent" as used herein refers to a
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25 c arlemithyise ey ecelatss singlusids gribnva Ritratsy hydrexyusen; lentinan;
el bRstans b l.act ; ti- I -
AR i oB GRIcRleR e Y i BARAE, FrachE ooracin
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30 hy dritwbywmited; mitetacial gpipobroman; 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;

26



| oni dam ne; m toguazone; m toxantrone; nopidanol;
nitracrine; pentostatin; phenanet; pirarubicin;

woedepg! | inic acid; 2-ethyl hydrazide; procarbazipepusoiserr
PSK(r); razoxane; sizofiran; Spl roger mani um

t enuazoni ¢ aci d triazi quone;
2 mzﬂlcm:h@tm p}a@mmmw&raﬁﬂmas Qﬁpé?ﬂhlaﬁl?d C@ﬁbﬁgbgnnéﬂblastme

ba2| ne m t.obr oni m tol actol.;
o1 BEP SR RCPgRE (St H: Bl BEV PR G B Fht el iBrstne;
CYGin@FH]&%Ehﬁme@ﬁnetﬁBﬁhﬁ&% téx@s@idescaauﬁoﬁymaaﬁhmbgmﬁﬁ xeloda;
(TAXOL(r), Bristol-Mers Sqw bb Oncol ogy, Princeton,
l\Uibaadld)nd@x EIREXIEl; tgprascotesase intibit R H3o) nd}ﬂmgrogrethylomlthme

5 An{%’&p e eg ﬁ@ﬁ? lg%{e%%&%%é)ﬁp%&%,aa?}g/}nnﬁim&uhcally acceptable
3 PCEélféSQ&&éléﬁaZn%m%f &X\Péfahe BcVel AIBHRNRIAGR H3/@dTindtSon are

cisplatin and carboplatin; vinblastine; platinum
et wohoﬁaomalm-genﬁ)than atb@fragﬂ@te or m}mtmﬂymnnncactlon on tumeors such as
m t oxant r one; t ne; . Vvinorel b| ne.. navel bj

| no@’é‘hﬁ%ﬁ‘?&mﬂ%ﬂflg Qe PR R0 TRl P maiase nhibiting

X e oNgmidd A8 omaRt-8x ytéldtifeh; trioREens BB REE, Y701 §, Phapristone,
RFS2000; difl uoronet hyI ornithine 5 (DMFO); retinoic

10 ac and tarepifienei E4naston); apd entiangragens sushl apflalarmide nilitaaidey
%%Fg‘i %bl % ?%Jatrﬁla%am %Eﬁ%relﬂg&#dvﬁlt %ﬁé&%u&éal%ce%ftabﬁ@falts acids

on ar

anbkda@&g{malofaﬁgz@&‘ﬂladmbe act to regulate or inhibit
hor mone action on tunors such as anti-estrogens

i ncl udi ridhertgrm&xsipiine” danrasiene iermy oy pietqiptielcagddiyang sell

hi_bi £
O b 0 L T Mo
15t ocptokimRaré hahplsdkings, nanckiaey, mahnlidigans pslypéptids hormones.

flutam de, nilutam de, bical utam.de, Ieurollde%{%d
godeslafshamang thmeaytiakises A é‘éﬂ‘W haewﬁtsaﬁp &t lumancerowih hrmone
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hornone sfich as h hornone, N nethi onyl
hu mscegtab Wdto g, timner neangbidfavione agdewmulﬂﬁmmumnlsbnmg substance;
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et S b S e 8Ol T, m A3 b 6 RERRR! BboPsuch as
30 TNF-o or TNF-P; and other polypeptide factors including LIF and kit ligand (K1). 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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wmezepbage- CSF (M CSF); granul ocyt emacr ophage- CSlpcr/usnisisers

5

10

15

20

25

30

(G CSF); and granul ocyte-CSF (G CSF); interleukins
(ILs) sych as |L-1, IL-la, IL-2, IL-g, IL-4, [IL-5,
| L-6, | Llhy teqm “modmg’” a5 used imthis appligation refersto a ptagnmor or

ne i.S,f ch._as .30, TNE-a or . TNF-13;. and ot her
AR ie 86 e BHE R TR el 19 BB to umor
As cells@finpéd®iothe blrenttaRi gt elpabte bﬂ_’lfcliﬂ%i 8%y AHcB11P Activated or
fromnatural sources or from reconbinant céll culture

an@opyesied gnteahe porachvepaguifom . Seese.gf WimanafRrodrugs in Cancer

se n cvi.oki nes. [ 21 (141) 21, PCT/ 115677 .
Th g%tgrél%%q 0 ?ﬁﬂcg"’””ég f ‘g%c\é%" %F’ ﬁ‘?rég "Spht if"é’a%qJ ?g‘if Si%’e%élﬂ% Meeting
t O BR1METIEH U Stella dLki, YREddVEs! AT Ohéthic® Approach to Targeted Drug
pharmaceutically active substance that is ﬁ)ess

cy Dsligsiye” Paecradbrug Belivesy, Bonghardice! ub, (e, par2adt 26T, Hypmana

and i e of ., hei enz ticall ctivated or

o olvis? (ERB3 e PharBE AdnBARepRon GRlnde. Pinart Sebimitee g0,

W teRroE oz RN RENAR Y rod o¥: i
PO hale UGS Pl R o aE iR brodtu B Tt Kontaining
Be Profligs pessle-ceptinm gprodrugs, Rdamind mridonedj§ed praghregs, cal

Do BI3BR e e pl s 8 et onlrub Blobies bhSSnatty sSbfhuies
Pr pBendxy8&amidEkentaina 188 of dptfonklly Ssti@fted NCl ude,

but are not |limted to, phosphate-containing prodrugs,
t hPBpmBasamideconeaing niedrpess Srilnpsocedineand ebar Sflwirnyridine

10 3 | de- aj ni rodrugs, .D-am no
B e P A
13of apbaicomgaihal dg beldedvitzsd imp hippedh ks Yosh Bst usk#h 8ds invention
phenoxyacet am de- cont ai ni ng _prodrugs or optionally

subWinde, patare peidipiteside: thaserdemethesaneiig agenss desssibed above.

5- f | uor oc¥it . OSLQE" . Of | Wl r .

o ch_cob e BAteBRkCR oSl o balus R o Bpids.

f r phogphuljpidEeadrpt esfadianiofhicly tsatsefiil Cordteligert ofd dasid as the

deri vati.ze%]ii to _grodrug formfor use in this

i ndRIREPYRS dise S&fb@? 1 gpd-APEORALY. pichfmgtherapeutin agent) to a mammal.
ch . . oy .

o R A e SRS A A Eed .2 AR Piion,
phespwleitd fiedspid anldrgemsutrdfdidlagitalwhémbranes.usef ul  f or

delivery. of a dr such,,as tﬁlﬂfﬂ nt agoni st.s di scl osed .
herein M8, [CTBhtRAGHEE IRerta IHREGHR FETTIp ARAUEtigpReHsjomggily included
MBS mmeftidl Hac R BPAEGhSevBt ptdificts, BRP SRl iR fRETBR LY out the
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insert" .is used t.o fer ta instructions customarily

i nEPUEEYDE e ll:%n‘#rt‘é‘l’c@%éﬁra%e&gﬁaboé@cgf t her apeuti c
products, that contain information about the

i ndi cati ons, usage, dosage, adm nistration,

cofk r ai Rapduetiomel Antihosiesnar ni ngs 25 concerning the use

of such 41 4R {h§ aR{c?e% U¢ nufacture of the present invention use, or

incorporate, an antibody that has immunoregulatory activity, e.g. anti-B7, anti-CD23,
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
anti~-CD37 antibody. Accordingly, methods for generating such antibodies will be

descnibed herein.
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I'1. Production of Antibodies The nethods and articles
of manufacture of the present invention use, or
wioweanpar at e, an anti body that has i nmunoregul at opgT/US01/15677
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pe 5 HEH EREE oA RBRE e pepiaet oA PR eV AU IR ttod upon the
antingfd a&i@Hguesed For Gkdiple, WitiHhsp&ddld CIIAM0) thiChRdisclosed in
CD23, CD37, CD4 and B7 ‘antigen (e.g., B7.1, B7.2)
10antAwgatese eral Jd8%ci ng anti bodi es according to the
i nvent i I oW, ' y [ C
e oynt nareaRf; HE CoAIP gl LERRSCH R aniEBY HiTnE e

sedigiezed btl- CD@IREbody dibcloRdRa ¢1.S! Pateh¥i)001,8 b8 Sisdued on June
disclosed in 10 Armtage et al. (1992). Preferably, the
CD4lch. 1371 pbapgigaed i) BmagaticBldyOmmPIatioge t he

humani z .= [ ' '

6. 001, 30t L bierared gl BRGoriy 364 AN, ol ier tan
15| DEfitibbdiesrageaitod bahdmisintgred. dlor examiVe, tie: antggonise mi®dcomprise

Cmsg ant agoni st 1S an ant|body, antagonists other t

15

l}_ﬁhl%g]a @@ GRG0 st nreteryer dymalbmolecutentagons cga,tirc]agglly fused

t hetp%llc%gﬁgﬁtéﬁ wittya Eﬁ%f@%gflﬁ(?h?}pﬁseth%gcscﬁ%)@ﬁgrein). Libraries of

fusion protein or as ecul' e antagonis _
. optsnosilbmblycdlessnaly b¢ sreened agmnsi glat BabeWi sihfacamaykaptad xiterest herein

agent (such as.those descr,i bed_ herei Librari of
PO B e R lgeoeele &ﬁ%@%@% flat e LR Small molecule
205 Urh 8¢ RurfiBr beBlcrhed fr 95 8t g&ﬁﬁt‘f‘d PropkRie’ af€lor EQI_le'u%Q&H'vlﬁi% a

a smal | nol ecul e which binds to that antigen. The sna
nol etetbec2@ntmy further be screened for its

t ISt ti d/ . ' t i.th .
ot 0o B bR S BB SR B gegaor by phase
genﬁg,ﬁwgw%/z SUI6PABsHIA B O gkt mgsgh@gexmﬂmphaune embodiment,
(W98/ 35036 published 13 August 199 3 for exanple. In

onethe misdeuiemiichoice maybelag iR nimic hes ayeibedy apalogue deyigned based

ot i bod dasi -
25 e R RO Pl LR B BafBe B ggpiic by
be agHifagRPeRIdeCmBYoptichaRY be filsb@1PL Biotiexidayempt @bl | y

be fused to a %yt ot oxi c 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 antagonists used in

30  accordance with the present invention are described.

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

subcutaneous (sc) or intraperitoneal (ip) injections of the relevant antigen and an
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i mmunogl obulin Fe region (e.g., so as to confer ADCC
and/or CDC activity on the peptide). Exenplary

wo epbnizgues for the production of the anti body PCTIUSI/15677
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ant agoni sts used in 30 accordance with the present
i nvention are described. (i) Polyclonal antibodies
Padixeiash dt manthesisafub i eoniupate s eldvant aiitigenl té apenéimitasis

Y dsRLR i YR SARTE R i i e Y2 b hertocSain,serum

0219 a>] bﬁ’ﬁﬁe/tkﬁbgtofoﬂtﬁﬁ T s’é@bé‘é&rﬁﬁ?psuﬁ inh'flﬁbbr tﬁ?ing%%fﬁhcﬁdﬁal or

conj ugat e the relevant antigen to"a protein th
mgg@ng@gbw, farexewpls, el eimidebinzylrsulfesiccmimide ester

k hol e |i ani n, | bum n, . hqvi ne

¢ Bh Bt Breoer S e dnp ol by Grrys Chimge (pugh lysine
blrfasm@ég) ?ﬁiarélﬂehﬂﬁr édé%hb éhﬂgjr?&e oC 1,04 r@éﬁi@—lﬁ where R and R’
nnal ei m dob enzoy sul fosuccinirni e esi er

( con Atraentaikylrgronpsh cystelne resi dues),

N- hydr cini.mde. rou F* sine residues),
gl ut ar a‘ﬁ%’éﬂ@ﬁ@r IR Fé % %QHWWQUH%FHW qBILENFE, Or
WhRkRai &) Edmbi t%%hgl iof 166 Gtor%l 'En%/'r%f 2k gﬂﬂém &%bﬁﬁg?( gfo? rabbits

i mruni zed agai ns e“anti nogeni ¢ conj
oror mliee,i mspecﬂeslybwﬂhcﬁfm]mmg of €reundlédbngideto mdﬁlvgntﬁafnd tijecting the

P gl iplpgariaty it Blinls sues pmemeiideer Berpiredle are boosted with
aCiI/SJ Y&DA 0aR6 ohiBirRL £1h8ﬁ1tt3ﬁ3 ake Bi‘ {é%htté ﬂ]l%'ém EXoxﬁélete pdjuvant

multiple sites. One nonth ter t s are b
wi tyhsubgptgnearsinjeotiomat mnltg:lm sitesa Swmtto d# dagplatateh®inimals are bled

= e utre ek R BB s AoMER e boGsiod pribyha ter
dpistenat PrefbiaBha MBS ablSddsfd wﬁ‘ﬁ‘ﬁle Claﬁ]bgost edllxec'same antigen, but

assayed for antibody titer. Aninmals are unt
t Heniugated te qaffate@aa@temra@ﬂéxr dhiop gh ¢ [effaretroad sstlsking reagent.

con&hﬁ%g“ 15 AT ALY B Pt o8 Ao e othin Biions. Also

di afg@ﬁj’gﬁﬁh £ Gpaas sﬁdhfﬁélamlﬂnrz@élgiﬁmbl uéednb YARIRE 11 BnGRRTesponse.
be made i n reconbi nant cell culture as protein fusions.

Al so, aggregating agents such as alumare suitably

uzﬁyghﬁfgggﬁggﬁhéJyﬁmlnnune response. 20 (ii) Monoclona

nocl onal anti bodi es are obtained froma

popul atMonodbnsldsibadict atd ybtaihed Ben e pusuiaith HRbasstially
.e., the indiyidual antibodies conprising the

pd’ﬁm%aenwsaﬂélbwh&éﬁﬁ che mdividyel auibogiss sompasing therpapirlgtion are
oqgéﬁt{c'apg)ﬁ%g{ ! %Qs?b]tc %%%mgw o@&rpilh {m.on,s tl%?mma(y e resgnt in

anmount s fhe o nnnoc ona
¢ haimac txeounts. Thmsﬂ&nanﬂﬁhmdyuﬁﬁcnthbﬁhﬂﬁaﬂhﬂkﬂ&ﬂwﬁk6ﬁﬂw
dischﬁ%f anti bodi es.. For fxanple t he, nonocl ona

arf?? HeRFURe? HikUTS of hgcretreantipsiiesiona et hod

E '15§ t5) qergrrcé')daﬁﬁﬁe gﬂe nﬂé@gbﬁbnﬁt arfifbodied Ay 13 m &R siiAhe hybridoma
method first descnbed by Kohler et al, Nature, 256:495 (1975), or may be made by
recombinant DNA methods (U.S. Patent No. 4,816,567).

In the hybridoma method, a mouse or other appropriate host animal, such as a
hamster, is immunized as hereinabove described to elicit lymphocytes that produce or
are capable of producing antibodies that will specifically bind to the protein used for
immunization. Altematively, 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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reconbi nant DNA net hods (U.S. Patent No. 4,816,567). In
the hybridoma nethod, a nouse or other appropriate host

wohkomk; such as a 30 hamster, is imunized as PCT/USHI/INSGTT
her ei nabove described to elicit |ynphocytes that

produce or are capable of producing antibodies that
wi tliycd pledofm e avbyidashmeclt (Saches e ereional sagbpdies: Principles and

i mguni.zatiqQn.. Al ternat.ively, hocytes may be
i%ﬁfl%@p%ﬁ‘w%t(ﬁ??‘?ing)ﬁ'é)ﬁ%%y%ée%ﬁt hen are fused with

nyel OMBTREehittidefiat@llfte lgh?ﬂk&l drosédtigd ag8 ProwA i€ B s@isable culture
pol yet hyl ene 30 WD 02/ 04021 PCTIUSH 1 /1;077 g_l ycol, to

f omaediarhthbt prafereble edntaingonl ergmonbybsteners thaiinhibydibe growth or

Princi an Practic . 59- Academ re
s S S L
. angk1BnRMIhé BnAnH ypeRiihias Ighbikife FH@@haﬂbbﬁamﬁmﬁﬁe @EAGPRT or

contains one oOr nore substances that inhibit the growth

or HERIYyrtheé valturomediven {mfthskybridoarasiyricaliy el incledd hypoxanthine,

For exanple, jf th tal.. I e k g

cn oo AT e Ty BOytier Bieh{ifg growtn of
( HEeRRMRefdiERERs. t he cul ture nedium for the hybri domas
typically will include hypoxanthine, am nopterin, and

10t hyni di Bfeefqrrmwédmaﬁrl,ls kiteoscdbp SosariBisioptlyyBpportstable
RT- def i <i
e Pl el ppo oy e PELbyfE defests oSS LB A and are

hi ghisliRéed a Picdaihe bnddsHA T édigey ARonghRestehegireed myeloma cell
anti body-producing cells, and are  sensitive to a

me dinesare puming anyslomaiesy schasdrepetdsayed figpeMR ! and MPC-11

ny cel ] 1 . 1 : a X

BBt TR L AR TSl on TS Diceo
15av d@alitdphia USOmnt 19P-Bat K6B17548-638 ecllSadvhilibls thranb te Amencan Type

Center, San Diego, 15 California A, and ?P-Z or. h

X6$lige. GuiFcten. NManaseas YHEEIS LGt HEDARZYLoRa $fh grouse-human
Cu ll#%fé{:cﬁn}%q’éfhf Edil Rfks ARNEIS Ben FodcBbEd for déjegﬁrodﬂla'ﬁ@ﬂ of human

nmyel oma ‘and nouse- human heteronyel oma cell |ines al so
- havsoroelenaldmsibodibe dzbor, Thenmpuwady dB83.3A0df (1RGMaMBrodeur et al,

(19mpelonet AR da raiuchion Ugsliviin AP ISB g PPBDLED? G

20 PRk AU G AR, RBAL i19ginons, pp. 51-63 (Marcel 20
Dekker, ?ﬁzc . New York,D1987)). Cul ture medi umin which

hybr i dor@ulmed insdianeingriowh hgbndonzsedlsade Eurving ipeiseysdotar

! P ona] g : _ > ANy
br RORBHP o pRasCbA g REp BSsBTERE RRT Hr DB S Ay, e
anty; el §seclHcRy ¥e aibnbYlohxinkidedes pRIdused s% hellit @driih BENk is

by i nmmuhoprecipitation or by an in vitro binding assay,
sucleteamineg byddinvinepteaipaistian of By A) ioritreripdiBg|apsive such as
I mmunoabsor bent ELI g3k i_ndi fLlp)

251 haMHOROBRBHATvARIA DT aa Mg IauoABt AR Lid) (ELISK)
det er mi nEg Yivdihf BFFERty oF dcianeciand laytbsd oéanyiorsomangie, be

al., Anal. Biochem, 107:220 . .
determined by the 30 Scatchard analysis of Munson et 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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(1980). After hybridoma cells are identified that
produce anti bodies of the desired 30 specificity,

wantmizty, and/or activity, the clones nmay be subelengdise;
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by limting dilution procedures and grown by standard
met hods E]GOdI ng, Mnocl onal Antibodies: Principles and
Pr act i c&he gpmglongbantibodiess egrefdeysthe sgigdones agusnitaltll eeparated

r i nclude, for e

e SRR el R B S b o eiond B talobutin
c e}hdrﬁicﬂiﬁmn peo@idaydd subh \es\for 8Randsie) pre@in MIpRarbsk, ﬁ?droxylapatlte
ani nal 31 WD 02/ 04021 PCT/US9111*677 The monocl on

a rﬁhf%@éicﬁafgé’e eek decthyphdresis disdysim es aﬁm@ysﬁmmﬂubgaphy

et am by Vo URRPe o oAbt Sl it Cind Yeauencea

DY\M@wrﬁ&nﬁUﬁﬂ MSceduRés @@rml &mg%l?éo%h@le&uﬁgpﬁs?ers‘iﬁzﬁ'are capable
hydr oxyl apatite chromat og m&q el ectr oresls

di Hfiyediag se¢c1§fs=r-lulmtq gemqsm yvy Snddight erbwdtofrigurine

t I odi |s read|I ol ate

L 5RRS) A AR e SRR . one
usisolgted), tgoDNe! ma Ibéeplmﬁfﬁhﬂﬁ) dxpdssioh Qe&oRAVhRh aff then transfected
blndlng specifically to genes encodi ng the heavy and

| i Gir heg gehs suph anfr.iGed cedls: siminmi €QS cellh €hinese Hawster Ovary (CHO)

f h
s Y P B U L, TR RE B bl protein,

v eghitaihsthe \smthbslabemdmemdnramfbeafeem the réddhbin@bhot eLllsSReview
such as E. coi] cells, siman COS cells, Chinese

HoFFHE ks Oarawn'eleﬁm) eXpreysian m&\actﬁv@ PERAIA enqogingtibe anfipody include
oSBT P O | TRATR O8I0 ISP B ik ot

reRon*bﬂrS@rﬁtSlht@(l@@E)s ReV| ew articles on reconbi nant

expressi,on_in bac a of DNA encoding the antj bod
i ncl udeATGRF P‘aeak ‘?8* generpiing SP%iﬁﬁ RBAbedies, A7 #iARey %agments

=3 1%5&1»2&6@%341339 %@D@@@Anot Eka)?rg{% (5”31? gen r%élm\ﬁ%pnde (e.g., such

130: 151- 188 (1992) ratl ng
s pacthe |°p33|ﬁ¢31mpr05@,n descabdd inddl§. FatagMntssH45, 51 8pis ttd wereen

agai nst . L, CDL9, CD22, q or CD40 I ot r
e AP eGSO, TR g M, Op PO Bereot, xpressed in
desftdrtewitha ¢baor Repant ci¥2o, o o5 gljc%ém lop Pﬁﬁ]décf:@leékample

expression |ibraries encodlng i mmun genes,
pofFCtm]dﬁtﬁ ¥ 4belr @gmente,xﬁn gegions i E\Oregrmls ea baemrd:shechm bacteria

2 otei n.or For
U R SRS o AT ALy © o WAL O g 41: 544-546
r egiogny Kk d8al e5RERSSEAL:11n70A88 E1I9R9); sk Iﬂ&m@&? et al., Nature
expression |ibraries. See for exanpl e,” Ward

4f 853454 34205 f¥rcre¢riogghch lﬂusxeesemﬂm for exguipdn e 24;, CD22,

8 r Nat ure 348:
55000807 5030 peridP bat R ULB et SRk pegf Ve wit
examlog CBD22DE019, 6922)2(25A@n4tﬂ¢elp&h&mﬂ)ﬂﬁﬁidu9§%m le from
identify i mmunogl obulin fragnments reactive with oL,

Ccr2enrhanmy cap be uspbto prodeenantibpdicy or fragmets ermgfnouse
(avai | al) g f o embodiment, antibodies or antibody fragments can be isolated

from antibody phage libraries generated using the techniques described in McCafferty
et al., Nature, 348:552-554(1990). Clackson ef 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 combinatorial
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Genpharm) can be used to produce anti bodies or

fragnments thereof. In a further enbodi nent, antibodies
worozanbédibody fragnments can be isolated from antipotysoi/is677

phage |ibraries generated using the techni ques

described in McCafferty 30 et al., Nature,

3@%@5@@@9@@3 reconhitiatiomasa steategy fpeanstuctiaesphugashage

(188 DT b hE R o ettt B 1308 20 (R fus, these

antecRfigh&Sare 8 HNE GltkMalives to %a@ﬁoﬂﬂ@ﬁ&ldc]oﬂﬁpdﬂtl%dy hybridoma
Subsequent publications describe the production of

hi tpehaifiienfarysqlamon af@eI)OdWﬁntﬁmdﬂd:Sodl es by chai n
Bi o/ Tec noIo

5 (1502) ) MethORRP S s BRSO MGG GHERh) Crcted aginst
« PGED480 Link 16 HiAg hahRGIATMYIA0M husd (9‘1940Le‘§@<179h&61e| BhRTord

" strat egy for constructing very large phage |ibraries
thémdwsfer use wl the nhtlgods A€ thisinv exdion, arg ﬂe@zbsd 2OIBET Patent

L1 PePYGioRN: W SR RophE RN A AR g e fin gy Uses Therctor

hyﬁfel 16HUNBN gt SGHIICH UESint Srbotab Rk éif by b ferRPOR] tﬁéi?l Entirety.
ant i bodi es 5 Met hodol ogi es for producing nonocl onal

10 anPﬁIb?@dlaels’ I(rh’/fﬂm)edcﬁnﬁlelmne@ G4Vl sntibadips OF thejinedntigh agg MAbs 24-31

anErberEoba e Rep el hupREot: 2L SndBETE) a‘ﬁa%aﬂg and 24-
deSL‘h Bregoinds, PeddRah Sihe 89 EndCHL 3 Dﬂlﬂ'ﬁ@dley\&%étﬂ@@ﬁ@ere

entitled "Anti-gp39 Antibodies and Uses Thereéefor; t he
t eflepasHed uadenhe Provisiens eicBe BydancstiTivalyavith thy Anetricer Jope

t P [ a
costte G PRHoBLARCE) L0501 Gl Bl HILE ARG Ul 20H1R5209, on
15 895é&f, 2,p19£le C'Elﬁh 8@8’}5 égbhid@hy why adsydned QIS A2dessibn dlwghber
89-76..  _The and 24- 31 hybri donas roducj ng.the
89HP611%%| azﬂ t@a"éﬁh%@aﬂ%a%meﬂ 98 Afgesgion Number
de iiz¢6l under the provisions of the Budapest Treaty

the American Type Culture Collection (ATCC),
10801 UThedDNIiAt sls@imagt.be ndified; dsr, exeipRO bl @alﬂsﬂ&@mgohm ddling
89- 76, h br donma was .assi
o Seseis A Do 1 I SO Er S SRR Ry S o0
20 asﬁbﬂlﬁﬁ:%oﬁ; CfarfifeC @ aEREs NJ‘ @bPﬁtcntH% ]47§-1% 56_"7_hﬁio%na!et§ﬂ Proc.

may be odified, for exanple, by subStifuting t
c odlaﬂgticadeéfqé R85, 183 r68a ifEB4he avdy cavadiedtlwgmnm@halthe

SRR DR

Pr ﬁenquﬁIdog&%%n . 81:6851 (1984)), or by
covalently joinin i nmunogl obul i n codi ng
sequencd yai¢ally sng morbﬁnmh@gé@mlmg:@@qum are wbstuted for the

non- | REPL
B
25 ofe ant gdiic Esmebf @i agitoldh @slyreatera chiifticebi®alent antibody
substi t ut ed f or the variable domai ns of
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 1t 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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one antigenconbining site of an antibody to create a

chinmeric bivalent anti body conprising one

vembl/geer conbi ning site having specificity for anperusniiser
antigen and another antigen-conbining site having
specificity for_a different antigen. 30 (iii) Humanized
ant"RE8%IF demmpm: Hyeamnizatiomenmesi essamgialip petforraed &tavbing itlesmethod of

h > i i th . P L] .

henERRE SIS RSl 00, B, B0 iogB negmann c
| NiNaoeher38d: 3231820 (1988)1 VErheey2aLf 8B S50, i@:ﬁm-myf@ps»sg)), by
These non-hunman am no acid residues are often referre

t o Salstitytigdrperviagshld rreion sehiaisenfar thy pomespbudinglsequéncesf a
an," 33 WO 02/ 04021 PCT/ US411/ 15677 variable . . ..
S GoulAR libedty ALotreld fog Tleistl ey Sorlied aiasgameric antibodies
f ol(UBMPagnt Nohg s 1@55? GHRfein WUk af hs€ &Ta\ﬁp.{rl‘iﬁ'fa%% (1%19?33%3&%]6

et al., Nature, 321:522-525 (1986)v- Reichmann e
Natdgpaislys: beop supstituteidgghe coregshording setueate fi6oi 2nos-human

239; 1534 -(1988))., .by.. substitut.i ervari apl c. )

re SF %cgggs ]eréﬁ%ﬁ%éees g@%%'}‘%ﬁ%‘e%%?‘ﬁ%%ﬂs e %g'slg‘ég@ﬁ gridbospes,ingwhich
huremeappevatsble ASRAMELAES ¥nd Posibly SUMBHR A&4idues are substituted by
anti bodies are _chineric antibodies” (U S. Patent No.

10 4, gaduss fonypralegoys sitasdn edentantipofiess t han an i nt act

human vagi omain. h begen.substit yt ed th .
corres pgﬁfgf ?Cﬁld‘%g 8%% %@?ﬁg‘% Gg’n}%l}?-’ ﬁﬁ'&’ﬂl_?#ﬁ &pd 2’1%%‘9.”%? ke used in

pr awdkingethe humanize®ghtddich RAleep indf stany B feAubY aiS@Hicity. According
antihodi es in which sonme hypervariable region 1esi dués

an ﬁ@s@mlgﬂ el mathag, thessquanee ofithet variabladmpain®f a rodent

r esiy : ' ' dent antibodi.es. The.

Char RS RORRRR T e Sl Rl SEET Alven Sh e n

15t o stensesd Thehumakseqgerich evhidhnig eicsed té tHat O ehedest ¥ Hish accepted
enicity. Accordinc O to the

i npor.tant to. reduce anti

so® &q%w%wqu Teghen {8 fox the humguized antipod@Suns ef al, J
Vali:ahh8l, 48296 9f 968)f RGN . QE,U: BesyBigi. $66.6618H87)). Another
agai nst the entire ITbrary of "kKnown hunah

vameshideusde ppanicilar femeeokasgiof deritetBromsig tensmsudidfience of

is _closest .o that. of the rqodent is . then_ accepted as
¢ nelTER ohBoinite FRaiin SUresun of L or hanan haes. The same

20 antfiBeeibrk ' 1Ak - ,
Chot hi a et %aé?:@be? %ecﬁ/fglr S&ga(l)lhme?gg%gjfn%z%éﬁggd&% g?%}eefr et al,
methed Nekdced Sar USduBAA2ET L1RORNReestagt oh Adninendlf t S2623
th %msensus sequence of all human anti bodies of a
pa %I cal"ar subgroup of light or heavy chains. The sane
20 T r amivie fiatheR YmpPé1a46 8t &¥tbodRey 8E BlinhizE& V&Rl retention of high
humani zed anti bodies (Carter et al., Proc. Nad. Acad.
Scatftinikypor gg-appigen guigdmy faverabde biokigied! propkrtids? Toraghidve this goal,

ne 157 ; gt is. . further i .tant that
25 nteeaanedd st mbob pRhrE shRgfe S mrgfired by a process of
af fahatiytiy of Gie paftfital Béquertits @ity &1dM8 cohdpRii A Hueh i RdGRIb&&s using
properties. To achieve this goal,
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 immunogiobulin

to bind its antigen. In this way, FR residues can be selected and combined from the
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25 according to a preferred nethod, humani zed

anti bodi es are prepared by a process of analysis of the
wiearanbal sequences and various conceptual humani pe¢/se1/15677

products using three-di nensional nodels of the

parental and humani zed sequences. Three- di nensiona

i nrasiugitebd importerfetseasethabiimuintiyedardibodp Ickamatbriatie, such as

fam|i tQ .t Killed in, th t. t i
et P A RO S R A ——
pr phad Rsihéefe BirfRIRShe Rdst %ﬁ@{alﬁfiﬂﬁ’}‘& RN edSh THEEHSET Kltigen

sel éct ed candi date “i mmunogl obuli n 'sequences.

| nbp&otg. on of these displays permits analysis of the
likely role of the residues in the functioning of the
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mmmunized 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 redu;:ed
immunogenicity, and long serum half-life. The technology 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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Patent No. 5,945,513,

30 As noted, the first method for generating anti-CD40L, CD19, CD20, CD22 or
CD40 antibodies mvolves 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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wi || possess high affinity to CD40OL and therefore may
be used as i nmunosuppressants which inhibit the

wOlMUIGDA0 pathway. Simlar techniques wll vyielpgdruseiiserr
nonkey anti bodi es specific to CD20, CD 19, CD22 or
CD40. 25 Preparation of nonkey nonocl onal anti bodies
Wi ﬁllspbb’@ﬂl enakx yarme@fffﬁémna@tomhagc apé nq:lncglmifof phaggewhich secrete

di 1ib t i
ner BT PSS e gty B EOR0R ot ATRrE s psfirably
CO4ftb ddfeOwill Hels@EtEP¢Rloh Bl hAB Bund¥R TS and MDA "B effect

CD40 can al so be fromthe fusion protein described in
U. Sich rathedololiy, the poesenbibentd s have oreatad, a wigueflibray for monkey

od. f [ 19, CD2Q, CD22 -
5 Colipnt P Baor /B e PO AP mep 2y Sabilcy
- technol Mentﬂih!vstot F{‘jaﬁég% d1®la}gf%£‘ BEAdit% n?ia%§cﬁfe'li%?zﬂ1es this vector

supra. Essenti af his Wi |l cConprise synthesis of
r ectmtbmn apet:lﬁcmuntcg$ Gk amlphfwag mepkeyammutogidpalin genes. These

tar 19, CD22, CD2 0 I. L.an' en .

L ebHB et Hobel SRR g 2 gt 35l ToemiRE e Finatized
sutdoansloed ahit h@fﬁ%ﬁée%%n&hﬂﬁgh@ﬁ% s&luefddson of phage

whi ch seCGrete antibodies having high affinity to CD40L

10 ant i gen Sultgbleqirgulers apy disclpsest ipreabinyon]y assigrod 088 7M0P2, iheprporated
ted which.bind to both human CD40L and CD40. To
ef %E? TGERSI¥ hodol ogy, the present inventors have

cr eat ed ThelRkSiMEmletHdah Vol &Y thERRkRYiAatibh B Abhass, Vms' Qﬁ'acaques
reduces the possibility of reconbination and_i

st agmnmtt;w de&’s‘ﬂﬁeﬂﬁﬁio&n target; be.ablopen GRA§eCHIRE 113 1(2334QJ§&D40L

pri %ﬁ%&ealg %DPF acg %&e&%hgga%%ﬁﬁgﬁ@hgca?nsﬁgﬁ r?dles is

15 Th ﬁﬁs@usd@ﬂlsﬂpfas I&&Qﬂb@ﬂﬂd S\Qﬂl MBS, & &FHEMERESs ﬁhbhﬁéy@exﬂay be
whi | e developln? the primatized technol ogy and
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i nclI:I{QS{) e 1L e &ghgﬁéegaiﬁgaﬂi%d%g BLYacRSH %qhQ%%Z?%lgégofNewman

erence e| n. secon

o n\éohive(s99h)$amnmemﬂm 1], ﬁbmfﬁﬁiﬁk}ea/ﬁl.gnbdlm SeffElQds]|W85379,072,
agai nst the desired antigen target, i.e., human, K CD19,

co@ée Lampary Epd§%sr W@Yﬁh@Ee mcwerat%%y Ef{EreneR A Mheiigatisety-
20 Macaquesy é)sﬁ %rgﬁgﬁftaa'ﬂ'v%a ffg‘lr?ﬂ%hfgg @btaﬁ'ﬁh'fgﬂgbﬁ%ﬂﬁgﬁsﬁnomkeys is

di scusse n part such nonkeys, .
cy lﬂmtmh@esnmﬂm&e ysc0 gnErg riumy Hummnpratethsag donegn ahd ﬂmneby provide for
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Newran et ., common assigned U 5 Seria
08/t®iny Olkze to humanls J]afnmnlyalﬂ Ennbml%‘. exitilichhugh éec'ree of amino acid

25 L SREROAE FuRY: LSS, Lok oL R M2 i cague
Cy NRARIESoHTNAKENS ah® heavy variable 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 adminstered human, CD19,
30 CD20, CD22, CD40, 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/BS (mouse X human} heteromyeloma cells using polyethylene glycol (PEG).
Heterohybridomas secreting antibodies which bind human CD40L antigen are then
identified.

37
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t o TCMYs aelesgibedie Hewman er 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 vanable 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

by reference herein. Essentially, this entails extraction of RNA therefrom, conversion
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(v) Human antibodies
As an alternative to humanization, human antibodies can be generated. For
30 example, it is now possible to produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire of human antibodies in the
absence of endogenous immunoglobulin production. For example, it 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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(vi)  Antibody fragments

Various techniques have been developed for the production of antibody
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wdlataumer 352: 624-628 (1991) isolated a diverse arpeyusfinae?

anti - oxazol one anti bodies froma small random
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229:81 (1985)). HO\{\!ever thes’ga fragnments can now be
prisegreen raay alse by ap\ineareatibPAKhe-gr@5tdeessibed in P Patent 5,641,870

e h I

t )ﬁ%&rg%%ngfe §u§5’g %9 g%{%lgéoggﬁgm%?tggga éﬁérg) @éc?ﬁlc Inr b%Becxﬁc
15 Al ternati veI Y, Fab SH fragnents can be directly

recovered fromE. coli and chemcally coupled to form

F(Q¥H! ) 2Bispagivefrsbedigt ter et al ., Bi o/ Technol ogy 10:
163- 167{34513%8@C>mﬁs&19 Qfé"hgm sd?eet?:ﬁmgvaﬂmag cnﬂ:&ﬁ‘x% fb2at least

fragrren can | SO Irec rom r econbi nant
- hosto differernt @bitdpﬁ Eﬁhhplarjz brsbao:]ﬁu eﬁtl‘tfdnlliestﬂ'l@ Hifd to two different

production of_a I e apparent .t
t hePIaPEs P Hlep‘?a sy fa% eﬂﬁm%éﬂ%bm@ﬁgrﬂceﬂ
20 anﬁfaﬂ& \%}Ib%ﬁec%na@sémmﬁm%aﬁy er! ARGTRINly, an anti-B cell

(sckv). 93/16185; US Patent No. 5,571, 894;
USmgtee bindi’mg aBn 58y, kes@mbithed withi ancam wlflcla’gméﬂ to mtiggering

al so,be a " r ant i.bod as rlbe

pariHeuls oa aev peteged S RenindlEdie (o pafgr D), or e
f I AQBRBESIOTRYGREC IO 5 lfdyRIQCIjM? FRGRIT (©D3bY ahd FéyRIII (CD
Bi speci fic antibodiés Bi specific antibodies are

ani 0Josodisge foenst cellalae dbfmm m}&:b@msm toghe Becesllf Bispenifi¢ etmshodles

25 %ag:aﬁs&et{ % se\%gg Zﬁ @ﬁt&oxgg%ag%%s 10 tlzefp BE E @16%62%1]'1 le§ possess a
% Ulggﬁl%ﬁﬁ&i‘-ﬁmdu@ :ﬁﬂ[ arfd B arh IR bie gs ﬂ[@)ﬁy@tcﬁﬁc @eent {eSd saporin,

anti-interferon-a., vinca alkaloid, ricin A chain, methotrexate or radioactive isotope
hapten). Bispecific antibodies can be prepared as full length antibodies or antibody
fragments (e.g. F(ab)2 bispecific antibodiss).

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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20, TS R P AR LT S A AP e g o o

r egiogresticuliut sigisfipsrekerred to have the first heavy-chain

constant_regi on (,CH.) containing the site necessary.
for |ight %ﬁt&?ﬁﬁr ieHHodgnens PERISAPPTARciaths WisRecIBm antgiodigseare

f usi . 4 : . _ T
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adjsusbiurg ficeatdyt RaRHP6thORGred bisp&ifidk
poI_Sypepti de fra nﬂéﬁe}; i n enbodi mantg Bﬁcﬁ%n ﬁrﬁ%?qmulglﬁomunwamed

r atiingeunsyglothidintchaipeopiiingtiops, iasithe phasems of e dmibnuroglobulin light
congtructi on _provid he optinumyields. 1t i.s,
w5 arBL oRe Rt bine iBecbs meTeu iy disdhb G llepepy of
t Waepdratidh.| THiO hfiftoRM i¥ ARBIos&HEN WOI934600. FHR e RREHRBS
vector when the expression of at |east
30  generating bispecific antibodies see, for example, Suresh et 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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npensatory” "cavi t Tdent i cal cor sl ar size to
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eco anti bo nol.ecul ¢ h pl aci ng | arge
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o deing heinty ToRSss: Behiah e, Seitcs S08 R RS ppscrive a
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genﬁh@ddt aotHel cﬁnﬁmabi-ENBr&mbmheas félﬁl@the&:ﬁﬁpebﬁttyannbody. The

fragnents have
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 et 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 chermical coupling in vitro to form the

bispecific antibody. The bispecific antibody thus formed was able to bind 1o cells
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al so been described in the literature. For exanple,
bi specific anti bodi es can be prepared using chem ca
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connect Lot = ' I i )
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f T 8Q1{BRBdmicid) 8 meR¥ansine (US Patent No. 5,208,020), a trichothene, and CC 1065

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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23811208 (4 298/ din) @chﬁ%c&?néaﬁ’&ﬁ b@@ylotoxic agent (e.g. 2
i sot hj ocyanat obenzyl - 3- net hyl di et hyl ene
t r iradionupleptideket i c. acid (MX-DTPA) is an 4 WO

112/ 0411 P - 567 xenplary chel ati ng agent,

for conj Losarueodener Sedert LEFRIE oy R Pesiuieics a prodrug
15 SeactivVliddg 2aHA0e whith cohvdfera profrub@. 2 a pepaayaibRottePdp@hiic agent,

facilitating. rel ease of the cytotoxic drug in the

celsee VR 1/6] Livph te an aptivecandi-gamper|dsug. Sagcdpr example, WO 88/07378 and

peﬁﬁ.iSd@gfeh?%S.’itltdﬁﬁgSl i nker, dinmethyl |inker or

di sul'fide-contai'ninig 1i nker (Charmet al. Cancer

Resear chThé eb2ymi@dondifheftl LN catpydaces is@kes any enzyme capable of
Al ternatively, a fusion protein conprising the antibody

an@CEPE SPAPRIBEHR SR aY 80 phlcoval § intyismeare aghi veapytotoxic
20t egphLques or peptide synthesis. |In yet another
enbodi nent, the anti body nay be conjugated to a
"r ecept oEhzyrfesithht B¢ neqfbloinithié mpthbo of thid ibiaioh fclude, but are not
wher ei n the antagqnist 10 receptor

tunor. pretargetin ) _

co Pﬁ’dg‘i E%iai‘?ai ' ﬂ?%’bé‘@%ﬁ‘d‘lﬁc liforeeopygriiag phosphate-gapigining prodrugs
o : b . _ ; ) _

usi ng ae(gl ear | %gﬁgg%ﬁh%yuasﬁgﬁ?ﬁe{?hg%qrﬁ %ﬁl&ﬂ%@%ﬁﬁéﬁ%admgs mnto

" | ifppendthgéecydosivedainiasaiasehl fos coneitingaioadoxios-fluorocytosine into

95 cyttﬁt 0Xl. C agenctrﬁé . a .lr_adi onucl egti de%é. The X
ant P B0 GEREH e THOEZenil PIRIGHES SiFh s goraitiogTpigase, tenmolysin,
coRjyaRsiad cﬂi‘bbgyp%pﬁ&é%gé M6 caliBepSint [suat A GURBLKIR A L?,hthat are
converts a prodrug (e.g. a peptidyl chenotherapeuti
aganeful fepeonypginapeptids-comaminggredrugs iat freeodmgsr  dr ug.
ASfe g)]-giaéo{yé .ea)%gﬁxp)lap%pti(yd\ls?es? %é&@f’%? cgnqr%rtinlgj'p%drﬁgst t%gtt col;lkt)din 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

phenylacety! groups, respectively, into free drugs. Altermnatively, antibodies with
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The enzynme conponent of such conjugates includes any
enzyme capable of acting on a prodrug in such a way so

wSizlQegovert it into its nore active, cytotoxic p@Quseiises
form Enzymes that are useful in the nethod of this "

invention include, but are not Ilimted to, alkallne
phesfyhatsetivigfaldo li:mmmerami a3d‘aphasphatae-beantdiorbmreert the
prodrugs into free drugs; yl sul fatase useful for

cobipdpigsf tBe lmfﬁmé%w ef .aﬁ@v?)si@aﬁ (7§% &t Masyey lature
dr§ 45?—&%9? qﬁﬁ éﬁ%ﬁnlézcggjtﬁﬁzétgg%le@gcﬁ gaereda descnbed

non OoXl1 C |ne In

fl haemmellehverprom}&a@ﬁsmaummr sell patulaion: ot ease,
t her nol subtilisin, carboxypeptidases and
5 cat hepS| e@%ﬂ@?ﬁ elsthisdntepiameanbeeualenly bopnd ta the antagonist by

us f q{lgsr wefl %}llg{vg il PGP RS ?Qé@e’ Fhondk Fﬂd?cilohﬁtcﬁ)oss]mhng

nylcarboxypep ases, use

COfBégEﬁtk ﬂ%@ﬁs&drabéﬁe t1aim o] @i fisibh prdkeins eangskising at least the
substituents; carbohydratecl eaving. enzynes such as
13%@&1@@%59@0%62113 aniaapmighelthe myenfierelugieditp pt least a

a%& gul,t}l}% ﬁ)ﬁ!{ ﬁi gida.tpé g‘f th@ leltgoq‘le airﬂé%ns 3ted usmg

or conver rugs erlvatlze

10 W dtolnbihan GNA tédbindgies Qﬁelﬂﬁm in tﬁdﬂﬁh E&BJ &g Netberger et al.,
am dases, such as enicillin V am dase or penicillin G

anP&g6, 31&8P4P08 {ES4¥bnver ti ng drugs derivatized at
their '@t?x@{ RohiRAEHT $ thb 26 @E@ﬁté’ﬂi Rted herein. For example, the

phenyl ace groups, respectively, into Pree rug

Al aetibadyi may Ve liakéd bxxd‘leecsf awdrkety 6f hMﬁpitdtéhiJ@zh‘b]JQﬂ:olymers eg,
PCT/USoI | 15677 en ynatlc aé%§V|t als nown in

ar Polsthylgns shucol, PAlgpropyl bisveslkvienes. opfapg 3%%5 of

of drugs (see, e.g.,
15[\/33&93%}1 ﬁg}télge&SZSbglg%;&%g 51?@)1 %nt gﬂgonl st - gbzyme

conj ugat®se amlboﬂms pirselmc@ temeen they alsb be dormhidated as ipnsomes.

deli.very of the ne to a . tunor opul ation. .5

TR CoBRTIRg D1a FRSPRS AT C PR b TRy SBh i he e, such

1o aEIa@sc‘?iyca% R Stein all PEHNINBIEH R Ici. VR 213588 (1888Y; Hwang e

such as the use of the heterobifunctional crosslinkin
r eadeRrar. dVatdask dciabide 77088 h280HEISy Pat N@ﬁ(ﬂfﬂ% 045 and

207 o b S 34 R DS P, P Sbed OBino Bt 3807 REIgH s wigp entanced

| eagleuRtioh 4ied ireidclote@ sl VS, A& IN 5@ﬁsassenzyrre of
the invention can be constructed using 10 reconbi nant

DNA t ec rﬁarqgrdgrlmserﬁlkhmmmqs ogh be generqtgd by the rgverse phase

Neuber ge Lure 312

modvepeatphmetie v LT sopoubde edntindy Btk Rfne,
Forch@leaidRd LandtFEG d@xﬁifétﬁ@d){)hﬁ%&ﬁyiet‘rﬁhﬁdmﬁ@ (@ES-PE). Aiposomes are
vari ety of nonproteinaceous polyners,

25po| spamided Erreugh ke of definest ppRpIsEAsdo g}&%gposomes with the desired
SFL%%@X%% ?A&g I'Eﬁﬁ?lgg{;?log%g%é%%%f oPthe ]J?CSQI&']M%{] €RFbe conjugated to

the liposomes as described in Martin ez al. J. Biol. Chem. 257:286-288 (1982) via a
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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The anti bodi es di scl osed herein may al so be fornul at ed
as |liposones. Liposones containing the antagoni st are
woepaied by nmet hods known in the art, such as
described in Epstein et al., Proc. Natl. Acad. ScPiC.T’USWIS(m
USA, 82:3658 (1985); Hwang et al., Proc. Natl Acad.
Scimodyfaatichz: ind8de, fwo8a@Npldd8etidatfronNamid/of 6B In@nehd/or
20 4b544.545; and W97/38731 publjshed Cctober 23,
198PbSHoNS e esifueh Wit hidhe aRmoacid seauscen ot ihgantagenist. Any
di sehfifgidnbdeRticRah&MiolNand &b@ééxgﬁﬁ@ mbae {o fHL8 EL%E final
useful |iposones can be generate y tﬁwe reverse phase
ev apuostandtopromilet duin wiet fmadcdrispriet poesepRs ithid @RRire® BRsrhstestics. The
phosphati dyl choline, cholesterol and_ PEG derivatized
5 phSOHRY CrgyAenEesbodRL N lter pestirapslationab prasassss af tieamtagonist, such

. Il : f - DO[. [ ield
e e o o e ™ 7 agrent < of

an ant i badefal nietimdfoeidentifidativest depRircRRdRE: raBkvagbethe
e liposones _as _described in Martin et al. J.

to t.lg L J .
Bi Gntibedyfhat sy prefgped tngationgdon mytagenesisds ealledi“glanine scanning

o ol o . nt i
opTSaBARaR BBt b CRISBREARPERL SN 0814080
10et (&P89)) Hed, iaoesidueCarmreup dfitaiget 18i0Ud)atd fin(i0BR)g., Shrged
Do PE PR AEE GOES 69 Moo P REA Brmscs &Y o RhEmesatively
pe ? r ¢
For 8no hi; \ : | - -
O e L
t heofah¢ aboyacidswitivasiged. Tizse aaitveacidhlocativn defnonbeating functional

ant i bady. are_prepared by introducjnhg. appropriate .

nuéFE8g¥ﬁ%{° *&’ﬁéH‘S%@“tH’FF PR HADF B teHEBE At oF st variants

acigl, : : : : .
1S B RO RUILPPAS, A b 0 HELHIEn amin i

delsequente varistmn @ pirdetenninedy the natard ofithe antktion per se need not be
subst i t ut i.onél];of, reéi gues 1wi tA{Hi n the am nf aci d. . .
s e dUENTEIV B (08 SXATRGIRABHZeARG PEIEGREPRGPT &IKAUION at a given site,

del4 s@RAningTehidoRimutRenditistdrdutieq: 4 i
at the fi naglr& const?ﬁ?}% p%g\%ig%ﬂggateﬁg%ﬁ%ﬁ@?ﬁr@?n%&ég‘&andthe

corexpressed pusgmss aeriattivard egieened fohthe detimdi sstivits. The 5
am no aci,d.changes al so may al.ter,post-transl ati onal ]
20pr ocesseJéLgl (ﬁo ?‘Hg s%%cgcgedﬂ§e§‘¥?ns§ﬁr§“depad§m8h PIG? H-terminal

nu I’I’Qﬁbn@fan@ﬁ? ihileipto frodl ohe 9sichalth PBIyPEptRTes cOntddBhS b hundred or
met hod for identification of certain residues or _ _
r egheReTegiflues, as wakhas basequenee ingeetiqs of singlscbrimaltipleorsino acid

for .81 al |l ed "al ani ne.scanning. . )
murSgehasr smpes gbicifhnaLirsg BoR intiiug RRMaRhgaripy an N-erminat
Scigethitony? Aesidiedi theldtagbis( fafsiib.a dyitexic olyPeptiee Giher insertional
group, of target residues are identified ‘g. Sﬁ- char ged

F N o8

251 estagigats of dahandaeomsy molesyle ipghyde thy fusiemte fetterminus of the

‘o _ 5 . . . ._
(B s & RIS b: £holfFdRLE Whioh eI Bt AABafAl of the
I ntamtagohison of the amno acids with antigen. Those

am no acid |ocations denpnstrating_functional

sensi t i vAPYIIELLYPRAT KTt IsenemRRacid spbstfionafripaty Thgse variants
| Q8 UF 1Ak drid'abdif8 aQl rQidhE"in HR'ahBEbist molecule replaced by different

30 residue. The sites of greatest interest for substitutional mutagenesis of antibody

antagonists include the hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown in Table 1 under the heading of
“preferred substitutions™. If such substitutions result in a change in biological activity,

then more substantial changes, denominated “exemplary substitutions” in Table 1, or
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R ——————————S

15 at, or for, the sites of substitution. Thus, while

the site for introducing an am no acid sequence

w@ni/aiepn is predeterm ned, the nature of the nubatriudni/ize?7

per se need not be predeterm ned. For exanple, to

anal yze the performance of a nutation at a given site,

al a@sdudkaridsecroed balewomrefaenesorameing atid clasaeutraydeantrodieced and

target 0ccﬁ)ldoncror E:regi on and the expressed antagoni st

varaReusr s §E?é1ened for the desired activity. 20

Am no acid sequence insertions include am no- and/or

carboxyl -termnal fusions ranging in length from one

resfablelt o pol ypeptides containing a hundred or nore
L . . :

r esgtdges-——as—wetH—ast-Atrasequence—tnserttons—ef —stngle
or Qﬂ'lgfqaalpés’élr‘r‘ieno : 'eH’p]?ré’g"x’ﬁgg’.t"’B?an‘phé“sfe'b'f"dt%‘ft?ﬁ"ﬁ‘ﬁ“’“s
[ NSETAdagns” 1 NcT ude @ﬂlﬁpglggonl StTTwWTh g vt erm nal
met(hi onyl residue or thé antagonist fused to a
cytiategofR)c pol ypept ilghe ginOedrer i nserti onﬂlyszs vari ants of
t he—antagontst—rolecule—tnelude thefusionto—the-N—or
C tAhiMus of the g iy 8%, &S; B an en;@ﬁ‘e, or a

pol e wWhith TRETeases the serumhgl f=t1fe of the
antia %ﬁ?)st. Anot helgﬂﬁf‘gﬁe‘ of variant is H am no _acid
subsyd Mtion vari aRer; afthese variants hgye at |east one
amipho—acid resjidue.in the antagonist Lecul e replaced

by [@if@Qrent 30 r@skdhe. The sites of @eat est
I ntigrest for substiftut fonat—utagenests_ gf —antibody
antgluo%:)st s i ncl udeals#’ hypervari abl e raesé)l ons, but FR
al tighatdons are al @ contenpl ated. Conggrvative

suhstitutions are_¢shown in Table 1 undelr the headi ng of

"prigisdfed substi t wskaelys;tg such subspig utions result
In hange—+m—biofrogi—cat—acttvity,—thenrore
: I yah e e

sub tial changes “ed "exenplary

substitutions” in '@@j worfencige - 18 WO 02) 1141121 PCT/
uSall15677 as further described belowiin reference to
anifher i d cl asses nopaycine iiehvaloduced apd the products
. scrieened. Table | q}étgéln_al Resi due | Exenpi ary
Sulysti tuti onsPref erréd %’u@&ituti ons Alla (Aal; |eu;
Cilepbs (R YS; gi Njargsihyssnsn (N) . 1n; Bis; asp, 1ys;
ar gil/ng%)s(p (D gl u; a‘éiggl lyl Qys (Cler; alhser In (Qsn;
gl UXeh W (E) asp; dewabmily (Qlala is f@n: gin; lys;
ar Phe (F) leu; val; ile; ala; tyr 18%9
Pro (P) ala ala
Ser (8) 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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le (I')leu; val; net; ala; eu he; norleucine eu
(L)orleucine; 3le, val; 1' |le et; ala; phe ys (Kyrg;

w@linysegnarg et (Meu; phe; ileeu he (F)eu; val; i"@f!USl)l/]S(,??

10
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ala; ty7yr ro (P)laala er (S)hrthr hr (T)erer rp

(X%w%r %heyr K (Y)trp: phe; thr; serhe al (V)le;
omtobigityen! themolerule atdhé Eemgﬁt mite,Sorgaptiteantlk af the side chain,

t|0n3|nteb|ol i,C ies of the )
m“[qa%a OaCFSm%E% F5 %fﬁéia‘qﬁ‘if{a %f) 6@5 555 FQNPR fige-chain
péttikf.er significantly in their effect on
rml nt aining (a) the structure of the polypeptide

backbon@) hyrdtapbolsir emortduciteemet i, vhllewrile; f or  exanpl e,

as a shget or i cal conforma i on, (b) t he charge or
49 WO 0@56‘ B@iﬂ‘ﬁ’ §19565€%: tAlidr ophobi ci ty of the

nmol ecul @y at;atd1 e et site, or (c) the bulk of the
si de chgl)n ' Na%%%hgly occurring residues are divided

into gr(éﬂlba&basa,ogln,n}ﬁs,ohmmﬁgsi de chain properties: (1)
i c..norl euc] val, leu, ile; 5

hydr oph
()2/) r ‘;&@5’5@ 1987 thab i tegice E%n °§§wat1%rglyml)o aed di c:
asp, gl )afoﬁatﬁaﬁ-FCt vy, 9ln, his, lys, arg; (5)

resi dues’that inffuénce chain orientation: gly, pro;
and ( G)Nomiconservative tsnpstitutions willentdiDexdidangmasanviabend one of
ntail exchangi ng a nenber of one of

Shutggstel i?sg%s &8 a?l?}i;‘ raﬁ%% Sher cl ass.

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

A particular]y 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
will have improved biological properties relative to the parent antibody from which
they are generated. A convenient way for generating such substitutional variants is
affinity maturation using phage display. Briefly, several hypervariable region sites
fe.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
filamentous phage particles as fusions to the gene ITI 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
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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Any cysteine residue not involved in maintaining the
proper conformation of the antagoni st al so may be

woewbalidyuted, generally with serine, to inprove therusoinser
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oxi dative stability of the nolecul e and prevent
aberrant crosslinking. Conversely, cysteine 15 bonds)
nsa}ltlb@dlgal o}eﬂl UpETiPEPTANEIGO ki Sle PITPTANetaYent assays madyi tei selpcted for

pfg h% ¢1I where the antagonist is an anti body
8 e 5% an Fv fragnent). A particularly

prefer rﬁﬁoﬂ%f’@p@fof aHRed hdigbhvhARR ofMRE hidody ANCIsYES original
substituting one or nore hypervariable region re&%ues
of glscgsatation pattieinbefdize fmtagonist. Bymieiing ds meant ldgleing one or more

F GRS SRR JBTH Y o6 “iiaEptishgadpha gRhoRhe
bi 9 a8l ERon RIEORA! kol BHabitif thOudthforhar ent ant i body

f rom they are genherated. A conveni ent way for
gener at Ghygosyletiors absalypertides & typmallnnhhcrﬂ%-hnhéd omOtl;nl\ed

nySareR Felptoge nle PG bal e Sapobiydtatdinp BE) P side chain ofan
MisBl@inkedeABRE MTHeRrpbli RS ghblces BpaPOIRRSIibH bh@Rpaigine-

site The anti body va iants thus generated a
di Xphrepathej wheren® noami aminofaashésepf protme Sird {Heanergndion sequences

phage particles as f ons.t he oduct o
i SaRhisca e nien SHhE apafydaieat O*?ﬁ'et"ﬁh%g@abﬁ%‘tﬂ Sfeshain
var lhlﬁanﬂfe }ﬂé@n&" Bhleitidr @€ ﬂ%@e ftr%ep‘hﬁ@ 'séc#@n@ésqg IaGRlypeptide creates a
act|V|t (e.g. binding affinity erein dISC osed.
| rpqimm% cmosxlehom sije. dafluﬂcdétgéycowlp@mmfﬁram theragigilynent of one of
i on ani ne seanni ng nesi s
eSSt R i Pele ity I B IGRi acid most
r e@dxﬂmeﬁlycﬁ@ﬁierdrtthidoﬁﬁaesmmut,h dr¥x 1208k G- hg@ﬁxylysmc may
bi nding. Alternatively, or Iin addition, it may be
betled bengad-t o anal yze a crystal structure of the

antigen At%ﬁﬁ Ogant 1%0%3%8)( Re tgqﬁé alfxté)u gﬂﬁ/qg @&iveﬂ_}%hﬁgf%ccomphshed

bet ween

= I eby st gathe aftghg bkia rsbd_[iganbesmcﬂuhﬁ Acentamp dhelat gdre Hthe

25

30

substitution according to the techniques el aborated

he?béwﬁ- eeyreReddrpRPtder ﬁeah%lgcea@r Nybpksdhgluepsylatien gy Thyralteration

e s e B B e T By Pon R Bl o A

S uthecdnine yesidpey td 8 sequenne odthermigmal ehaygamtt @Fes@ymkedy
be selected for further devel opment. Another type of
anBeoyatPDsiESant of the antibody alters the original

gl ycosyhgtietadd gty ercB&ind k! 9'31:1 tse?lﬁ’)ﬁcélvﬁﬁﬁdté@f the antibody

meant del eting one or nore car e noietles
f oanegpreparedby awaagkymfsmqthedajtrmwranhdhn grtofleese mathhrds include, but are

O G o o Tats Bt Boveish Spom i e duse PLadially grouyring
el LAflo Mid b @Hc@&a]{hnksr) Bke ardﬂ'cﬁn'tﬁ)‘(ﬁ ohBf1esthdd MediRfaA (or

attachment of the car bohydrate noi e o the side chain
of S%mrasgﬁrra@tag@qsgsm&anumaenqsm, tasqettesmytaganssis of an earlier
gar g%ldne X-serine gnd ara 10 X-t.hr eoni ne,
van ﬁﬂ’y"fa%‘% ? F&Paﬁ%m are the

recogni i 98y 58 dugifbRsSto modlfy 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 antagonist. This
may be achieved by introducing one or more amino acid substitutions in an Fc region
of an antibody antagonist. Altermatively or additionally, cysteine residue(s) may be

introduced in the Fc region, thereby allowing interchain disulfide bond formation in
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for enzymatic attachnment of the carbohydrate noiety to

t he asparagi ne side chain. Thus, the presence of

veowhesonf these tripeptide sequences in a pol ypegf‘dﬁﬁsmmmv
creates a potential glycosylation site. Olink
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sudhissierione e hamedorierantibodnihas gmted)max hhosenprovel

Y IpRXAIR BB o eww%w%ewtsnwﬁww%mﬁa and
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seqPeAt®)-3565 (993}, iAdterntivaly, amantiboty ¢robe ﬁgmaekmjwh]ch has dual Fc

al lati,on s Nucl ei c .aci d. nol ecul| es encodl
O ERERE A S TbiERY hald Siveuces PomRITREN Pt apd ASRC capabilities.
pf@&rﬁév&ié B oY A1 UREYC KB LAl re.
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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, mannitol, trehalose or sorbitol; salt-forming

52




10 To increase the serumhalf life of the antibody, one
may i ncorporate a salvage receptor binding epitope
Woundueze ant agoni st (especially an anti body fragmemri)soi/is677
as described in US Patent 5,739,277, for exanple. As

used herein, the term "sal vage receptor bi ndi ng
e piCPYPIER19MS1SBF I A% S9HH dPFtRl SOBTPTXEE freg- Ko Prolfiim RO lexfs); and/or

l g%o‘ﬂoloﬁ)g:% ]gctgx?ts uch ASWEEW%LM%C@Z U%G@leéhﬁgﬁe élycol

responsi I ncreasi ng

haI(PfJG)fe of the 1gG nol ecule. V. Pharnmaceuti cal

Formul ati ons Therapeutic fornul ati ons conpri sing

ant agoni Bhssimuserpmiaduiateryadibasy andthe B loell dppletirgiantibody may be in

t d.f t.
S eGSO B B e fip R0 dtp B brsuBiers, e
~ OptdoijtsitionahABRAHE 1%@1hhé/ot§6ﬁ§ﬁtﬁﬁ|b§d}¢ﬁ[t%% SHisis, e.g., CDA0L or B7
exci pients or stabilizers (Rem ngton ar maceut i cal

- Sc stl%tﬁ?(aémktsl there OfxmludeﬁpluEl@ CRAMEY) and fusinns thereof.

o iR pph BF Sl e PR T p ASPEDBE O Yed Bt orce.
nont OXi CExé@mples atielb3) atibbhe feigmdaiess ARescribed in W098/56418,
concentrations enployed, and include buffers such as

10 ph ey, inearperated hepsmibyrefierenasr §his publaeatian degsibes a liquid

o bR o A g 362 b R S BB 150
anTpgtalve CODY Hetieyl alekaloibonpdlpoettt©2® eeyH 5.0 that has a minimum
benzal koni um chl ori de, benzet honi um chl or i de; phenol,

butS}qel tdife B yq years stotras at ?aﬁ@uAn a@m@%@ﬁnabnﬁ@pﬁwewst
r
O SRRy POEARD 00 MY o pEALLSANAI QUSR] JASAPAIL oo
15t hacntaieaiulhydlﬂe reHnginss h:o]@ﬁ)r‘pmb Bp.eptiStatic Wated for Diectiais bl 6.5.

as seru gel. atin, | pmrunogl obul i ns;
hydr oph %Earf%@%ul@m a%@ﬂtiﬁofﬂyw‘%wasmscﬂdp%ﬁgauon are

am &H%cﬂﬁédjﬁﬁ WUﬁ)O‘?@Ol%ﬁéﬁ '1){/1:?}11112% mm:;‘?l%n ?%quéd?ﬁntuted with a

hi st1di ne, arginine, nDnosacc
‘ d| samabbrdxhlest to adngh pxtotml cageitcetipd aad &8 nemﬁstlthtagformulatlon may

COS mann or tr| ns; che atl n agents such
U@ﬁ‘imnéﬁﬁ"d ‘?%‘ﬁ@lﬁ@ﬂe% Yot dheyaan %te]?eéﬂai ose or
'?050r bi t ol The ﬁ!ﬁnufa@ibﬂ‘h@ﬂam MQ/ 9136 Qélggiill IE&I/tﬂé%QJr/eta%{JJ compound as

counter-ions such as sod I um met al conp exes (
Zn- wmfmma@u@darmdmaﬂoorbemgdmatednpncfmblﬁahxtsanw&x

(PRI AU PALORY: SHFTB Ay CehRet AD FAg erample, i may

depﬂ)@&éé&lﬁbﬁﬁb ey pfﬁYdeb@cﬂeﬁo&@rﬁp@@h@@%ﬁt feQiomleadr on or

may be administered in difficult fornulations. The
COMFOBNBOHRPIFEYVE agerh@rg. Ppewhith actsivarT erdls, wehiab Qwosmnn or an

ant n OL or an t
25t hef%g%o itt%g Ibﬁ1 T B u’rﬁ & EHX Chlffn&sﬁ%of? li [ f)hr? seﬁ( Ter e%?‘oum of
Adngudhsdth@tagents ﬁé}_ibnb@m@ QRCMOUaNST AfagsRigtieretdndin therfdrmulition, the
be effective in either order. )
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 polymenzation, for example,

hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
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As noted previously, the B cell depleting antibody and the immunoregulatory

30  antibody may be in the same or in different forrmulations. 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
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As noted above, however, these siggested 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 initially 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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acids into viable cells. The techniques vary depending upon whether the nucleic acid

30 1s 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 vitro
include the use of hposomes, ¢lectroporation, 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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30 having B cell depieting activity and at least one antibody 1s an immunoregulatory
antibody such as an anti-CD40L, anti-CD40, anti-CD23, anti-CD4 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 contamer
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262: 4429- 4432 (1987); and \Wagner et a!., Proc. Natl.

Acgendpgey, mt&l@;&ngvtt@nmimldlmgoﬁltemsoneqdém end syTinges.

ki h
or ot ocol S HEEBURBENES PR Lt Iug 8005 i HEREng gon i
( 1892plesSThe aAlRs s SBAIPEERna N HePeFifk AN GRS xPrsER

t her ei n VI. Articles of Manufacture |n anot her
emvoatpratad hsrein by refaeape. i on, an article of manufacture

contain Q.ma ials seful for, t.he treatnent of

Che. ai s RomebRatEh e FueatifE pthv uschmiBBueF B A EPipRe gtoe
Thanifal inGkEor@indeaiitH @6 bifremERMicd SRethad COMi@iteht Bh Anount
| abel or package insert on or associated with the

cosuflrigetio pRiduce prcd efieat taiatberepewicd eauopacixdegree, Such
boéﬁt bgﬁ%es of fh@llﬁwnﬁ&% 5}9%,3 tn.‘i:s‘t%gg ?Os %\mﬁtlﬁ‘}n‘? e{sgr @Sr Qrﬁmal in a

roma varie er| S Oor

pl aﬁivle@uonﬂ‘kﬁ)s@.g@ foﬁtml’}ﬁépdﬁéﬂ Bisc@hbRefd fieRBtiBodP PR ihvéflion with a
which is effective for treating the disease or_.
d| supartionat Phammretis#ly #ragptablecarreos dilpentacearking iy known

féE?mgﬁ%nﬂ Wil Bref éﬁsfe{%i%&ronw sﬁ{ql i?ﬂhé R ANERO ?%ﬁm a%d character

n bag or a Vi plerce

a bf/the qiharrmmeutmangz hd;cxaprabbeﬂh&)r ork&luvaiitab ehctiﬂa& bg th&‘jlmb&nt of
one or .sever al conp OSItI ons. At | east one actlve agent

i nagive Héﬁf“{lﬁﬁs“é‘ﬂt‘dhﬁééi is foha comgbinedathe reiga e admmisiraiorpnd

cehh dephehowng vagibid ty and at | east one antibody is an
||nminoreg +at gry ant i body such as an anti - CD40L,

ant i - CD¥hg roanihe oCﬁDEﬁlmmtwn @.'lélaemntlhndly' €8 fra gaundrit bleghypof) of the
The | abel or gﬁ"g e |nse fll cates that ﬁ?‘?

cotySRiqn IRy beogbdareniral, by Bbpjatign pr esfaw ntIHeGFR §atsnteral as
pr ﬁ@d@ﬁ%&chﬂeguﬁﬁ%ndﬁ@l 1hﬂ§t§’é?ﬁ¥mez§ Liﬁ{?axﬁﬁs&ﬁﬁs §uljz’d1§51ﬁ6us rectal

herel nabove. The article of manufacture may f
conprigmel admagsratiosoihasubentapZoAGr@idh4@Rdcular forms of parenteral

PCT/ US01/ 15677 co | Si pharmaceutically acceptable
bu?‘?’@}m@ﬂ‘&mar&sﬁeﬁg}]@{lgm%&%l c water for injection

(BWFI ), TRO@SRNr&ntbafl Li8f &4 &ﬁhg@fegﬁw%renﬁﬂgﬁhg:dﬁg@ounds of the

and dextrose 'solution. It may further inclu _
natnaaenmrsto deephryddsticalfy artherapoicely irduce imimmesuppression, or to
ai nt .. i ncludi.ng ot her buff rs iJuents, filte
5 e HFER Rty 251 4R Eineh i e B figghed SF dbout 0.05
I NYENA0, Bik pRERrAbY st 81566 lb}’nﬁlll?reﬁﬂé PRWiRGrHR Ibuhymeﬁgmq;er day.
Exanples The disclosures of all citations in th

speci f i da¢ myboghes of sheriguentipn macdep be admenplieras lhy ispalation. By
r et‘u{hgpﬁgn” is meant intranasal and oral inhalation administration. Appropriate

dosage forms for such administration, such as an aerosol forrmulation or a metered
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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The anti bodi es of the invention nmay be adm nistered to

a human or other animal in accordance with the
wabpnepenti oned net hods of treatnment in an anount pct@se1/13677

sufficient to produce such effect to a therapeutic or

prophyl acti c degree. Such antibodi es of the invention

c 47 ytibadinion ifagmentthersoHeompaund P dhe Brveanomaxigmally tp the

convent i opal dosage_f.orm prepar Y i, nd: -

BB By e RECPR Sl Sl BEERAES Ry SR AR Bl b the cor eye
PhadReE Whi Galcke/it A66Lq: 3lnefi ki clerQhe Bidodefeam. By systemic
according to known techniques. It will be recognized

byadsrsistptiaskisitheanhoxah dntavenphs iniransritonasl apdiiraarsedlar

15 of. t he.pharmaceutical | cceptabl e rdj :
5 o R TRERR 7o o GRG0 R by Bbofl orgroppytect
- W dffeciile b fcbudss, viaPy Beh SROBhtIRy chBSer!, #hd Sat@fe and severity of the

adm ni stration and = other well - &'novvn vari abl es. The

r otsmidriwndfeingdnéatgdsandghe emimall. t he anti body (or fragnent

thereof) of the invention may be oral, parenteral, by

“inhalation or topical. The term parenteral as 20 used

herei n includes intravenous, gpnAmEyarEsgoneal,
i ntranuscul ar, subcut aneous, rectal_ or vagi nal
10 admi ni stration. The subcut aneod&amate I ntranuscul ar

O O P et 2 eroP IR Ph Bk, RS OPIP ol
preferred. The dail gi mes

for e”DTEé’EdT@e?ﬂﬂEMﬁdSD@@Ltahﬂbodymﬂﬂ biorkt@D40L-CD40 mediated
prophyl actically or therapeutically induce

| iy aLefrdliananhB-csiis fremahemathepY mMaseq {pXicibypoptosis was

carci i Wi | ] . / ¢
oA gP RSB I ] ardTRE B R forf i TG Roos etar,

15 m LeikgRasrd 0pess-R02 (@Randrpdsedneiaghibmyein tdyM). IPEC-131 is a
anti bodi es of, the .invention rm}/ aJ so. be adﬂ}gi(ﬁf er ddby24 3]
i nhumaipeghyersign of Hednune, mronoglonabsftt-PHIAR (LRHL dFtpodys 24-31.
oral i nﬂﬁhayé A RhSddrREAPRion ARDAORE L Hofoxid RSBHE -4 cells was

forms for s mnistration, such as an aerosol
- f oderainaihedby expaimgeDHE eticelBfod 4 hsuisitoalifferentragndsatrations of ADM.

- Bolhgeitantinti S i raaaagr HOY e lePoR e piegsized by Alamar
20 €MRLQY ?ﬁy%—?ecﬁ%ﬂ@l%_ ﬁééay b?’:]jtvg IcB1d (8e (2R9ho-ShntaRPE!L10 BrBnumol.

100 m rans. e antibodies of the invention may _
al erhb@03dh63l Bt 696Q))t Bietlyl I . 18P bt eells in growth medium

?ﬂ@.ﬁ]’i}s‘lrﬁ?ﬁ Igﬁlgr}pﬁff Egt?{' éﬂ? g?_ 2 S\tv\%@dlgy%%g]ﬂﬁnﬁk rV%}'};il? gn coan%gntrations
PChE WPA/(1 x907 Mab 13010000 Yn €A chibae #8tds & BeraDffpr 4 hours. After

conpound ‘of the invention'externally to the epidernis,
t o incubathang cells wergiwaghe de-swepehi¢din gavwsh medahnahl x 107 cells/ml

anti body into { ear ye and nose wher e _jt

25 hoeoRegriot it 41D Ehotaet e disvas i EaL el orpg s
ada0bstR bR PlitedWRaRlindlaked At @y @RaYSsted for cytotoxicity at
i ntraperitoneal and intranmuscular 5 adm ni stration. The
anmdiffdremftimampaintsi Bnotingrthe)last &8 howns of erdyetion,i IO |} of redox dye

DS s oS b UG, Py e cact e
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:
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condition being treated and the animal. EXAMPLES 10
Exanple 1 Properties o LB 1 ml:onma cells. DHT-4 cells
wohemaoncept that anti-CD40L anti body coul d bl ock periusnisisers
CDA0L- CD40 nedi ated survival of malignant B-cells from
chenot herapy i nduced toxicity/apoptosis was tested in
vitro ugingveBRECRIA] of tastisaniyde Bﬂwqgadh‘ﬁj oitdntiol ogls)] x 100%.

4 (Roos et ., 15 Leask Res. tjil 195-202 (1986))
E&Eﬁé@%ﬂ%?f mwm@wv wigpetebihed andminmakgons@irations of
Veﬂl%'cﬁ'ﬁg%ré sto%tryﬂf«‘as_ é@#}%‘ ﬁﬂﬂbs@cﬂf&ni&‘é n CD40L
nitially,

anti body, 2 oncentration
of ADM dihao*tmﬁtsgast msﬁ]dbzedlm:hgl k shaws delt ej?tmoﬂﬁﬁy lby DHL-4 cells

exposi n DD—% celjt for 4 hours to diffey

5 c oRBHER 497 DASYHATCABRINE erpesedep ATV @riol thaylddffl bl Mgof ADM)
°e“éf“u12‘§“f§ bride (P4Anire, St Wefk WReTBAS AR pibosledilcutrured in
Gagawth-rsadituor for Stdagh and dy‘toidxmiﬁylﬂ&tdrmul‘ﬁtﬂjf Al2@2: Blue dye-uptake

163-171 997 Brief] x 105 DHL-4 cells in growth
metfisan asE %%cbm &Jdif@%aii@ﬂa? %aw CSB? WEE cwaétenzed for the

Ay by U 0 COTSRELS f fFH, pf0age

10 hobaee bekntfennd itmexyprats G 19,0eD2G UR4Emotestiles] but no expression of
-suspended in gromh nediumat 1 x 105 cells/m 25
coﬁ:i)e a5 gffecid 200 | of cell suspension was added to
each well of 96-well flat-bottomplate. Plates were

i ncubated at 37 C. and tested for cytotoxicity at
different tinme points. Duringxthele hAst 18 hours of

i ncubat j on, BI
JH-— q

sqverrides (400 meds 2 1o, iy
15 Fol | owi ng i ncubat 't@ﬁblhlm: %%@?Mﬁ&%r egginff&o% aenﬁubatl ng
at roomtenperature tor m nutes n a shaker and

t he i nt fagelA shews thedeféact oﬁamantrtﬁ@wy@nm@ymm@amm:@m

FI [] £

RO B3 ST A el R e B M A et o
o8 ulg# %e@i/ﬁllﬁ%l@feei%ﬁ?at@@nhﬁé ?fesé&ﬁ;efdfq%%%ﬁﬁf%lum @9401,
(RFU). The percentage of otoxicity was cal cul at ed

as (fIDAGWE. SBIMMDP/ 641?1(21111 maﬂﬁmiﬂﬂ%%?ate[r,ﬂ I cavard AyeNoelle,

20 g;y:? E{ %Sfef\?%xg%:ggpl Y ecﬁ al%e R gb ﬁ?@@%&% ant?b]ody blocks CD

eSll@blGEmﬂxeﬂ[HiedThﬁhHﬁB &%%ﬁﬁitfoﬁt" ORuSkrips kmm%g% 879" hour at
cytotoxicity was sel ected for subsequent assays

r eSUf€s Aftes ldiwp I0£mbahorﬂl<gw cancesh@mmsmé LAIDM (2 x 10" M-4x10°

cy oxi C of .DHL-4 tured s . after

o R Eieiadata Spq P S gt el st Ry of
f ocradionos, gulipr F&q)o»@hhlotes&f)@sur@@ ABMKRERS %%Q@ﬂhéﬁ‘&ﬁl resuspended
after exposure and cultured in grow'h nediumfor

25 days gmwthmyetdnmmt@ 3 y 108 telsrhanicéntraboanad 180 ye of cell suspension
dye

d(lilgci 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
sCDA40L during ADM treatmient 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 5 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 ¢ytotoxicity was observed in cells that
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assay, as described above. Additionally, the DHL-4

cells were characterized for the nenbrane expression

wad opsehect ed CD nol ecules by flow cytometry. DHL- $cqRlshfiserr
10 have been found to express CD19, CD20,

nol ecul es, but no expression of CD40L was detect ed.
Exavrpé ekﬁosmddOM@tamscmeMLd Eurtiziore, peditian ed

of 38 ety UDBCg1n eermsl Sl Bl o AL enaing to

amiﬁcr%@:%c%ﬂtd Mici 1@942(};_ -CD40 nedi at ed resi stance
of DHL-4 cell syftg cg deat h) i nduced by ADM DHL-4

cells (Ol admm_ﬁ otB)EG/131 plone bed noelitrhve MHIn4tchBs treated with
5By L, S R AR R o
'—e‘i’ﬁhﬁﬁﬁorﬁ 1 acaglt a0 en BHINGWeRd Y Fig. éﬁgum Zed)s

g@ﬂolx ﬁ
ant | - hunan m)noc onal anti body
154>r¢::m:®1bamd1 witk dndrorthontBCERIOL vegre icviaredm, the presenes of dfferent

®  eBnons R RERSY, Riru AN @i £5] HgayEo 3, gpa

10-384-db 4ViR1 S 0aLE ?ﬂntﬂi@&n‘ et b@ltn? %ﬁ;f%ola&o}}?nﬁ{noﬁaﬂgy 1834: 73-84
in the. presence or absence of CD40OL (10

10 Fol(ll Nng Adbepdsinye, thc)cykﬁ]muc:@tgmrshfa@nen Qﬁ@HéeH calls was determmed

CoRSeREE e St F0-rmash abee. Db Siabt 15

e a‘ﬁi‘oﬁ‘ﬁkﬁtlcﬁf o \ég{DZloxfiélﬁx ofl I O bk 8¢ EDECH 30 Uhéread RITUXAN
with or without s oL sCD40L (10 g/m ) was added to

culasgxpected.anhibiied cplbprelifaatiomansuisiiyced gptotoairityo Noseffrp was seen
dur.i t,reat ment and,to s .that had no sCD40L
i e B Fied Piniafebd AhdtRate™] 5120, "%

1511 g/ nml was added to cultures to determne its 30 effect
on DHL-4 cells incubated with sCD40L and ADM After 5
days, the cytotoxicity was dEag@leli by Al anmar Bl ue

dye- upt ake aﬁmf,—@ﬁé’ G kR eyentPl? : zﬁ%OL

prol onged survrva A

. whereas, as expect Qdi.ls b\n@:rte&‘md a@MbmivoRI]‘dV,_tﬂ@vas
observed in cells that 60 WO 02/ 4021 _PCT/ USQ1. /15677

were expdiegiicst 9&6@4% CRE0 aprdasied sigraliggon @pt-CD20 antibody

Fur: ,

2R EL 500 R0 W1 i syt
I eadivolyin@DHIndreets end the smifﬁcea:ydssstlmklrxgldfy{l"(EMN®A)DHL-4 cells
The addition.of |DEC-131 al one had no effect

cel 05 tor b cgils/mD) were cppiered Wil SQP‘#OMF%&E@&?Q% G héﬁef
t t
" ReEn: B>l OBy e RIS ye/mi of RITUXAN®

2B) or tBblboﬂtrsphﬁtﬂde {EED NCarbaited DV antibayyl withtoh wmoscmmoL Q10
were cultured in the presence of different
25  ug/ml) onice. After 1 hour of incubation, cells were centrifuged to remove unbound

antibodies, and resuspended at 1 x 10° cells/ml 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™ XKit, 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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10

15

20

]
concentrations of |IDEC- 131, RI TUXAN(r), the anti-CD20
anti body CE9. 1, and anti-CD4 antibodi es (Anderson et
wal 0204621 n. I nnnunol . & linnzunopat hol . 84: 73-84 pl/ysa1/15677
(1997)). After 5 days, the cytotoxicity/proliferation
of DHL-4 cells was determ ned by Al amar Bl ue assay, as
dnts-crspaseel 3 abovely (PhamidRns 0anvg 67848f ART40 ANot &Roperm
proliferation or the cytotoxicity of DHL-4 cells by
IRED; (e FAYS KR mesxanided, Cells vestp dntubdtediarhicbin 8t dark for

A RS SRRt .
RohlReg Risa w&@acﬁﬁﬁé@&@FﬁC@%@h%ﬂrﬁH%ﬁ%‘oﬂwgﬁﬁlﬁ are from

FffoptOSIS of B-1jinphoma cells by anti-CD ody.
Iemw@MW)lre'Eﬁ@lSeffect of CD40L- CD40 nedi at ed si gnaling

B | ynEf'ﬁBI%@ngWF éeswlf?&gae%g}mﬁf@ga%g@%ﬁow i3 PHL-4

1eha £y ek PeuRt e | u
?rﬁg%s Izli nki ng oP Igl TU)?EIPI(:}@)L %Dﬁ_%egﬁlgﬂ%sﬁét%ﬁon Ofcaspase 3 was

ol asghe smmgatwmarkex:mqm prepioys SStMJLev(zaled gogd ndn)relatlon

Bhteen catoea Rif i ateriost Rchierat P oEa Y i tie Brr 4 cen
e@ifideGh tl@%‘z%@y of SEIUL; dRPeRBY JevERbS %Pélht@ﬁg}’\).rhéﬁ‘eﬁé"cafs not

W t hout OL (10 25 pglm) on ice. Artler hour of
F¥RAFs4 Lo shD4gke Iall’@t%éd e%@@p%%mlmswmmnbupnbsence of

%qtdf\}ﬁ%cﬁﬁ@%‘th n,?ag%e(r)}g S gﬁ)féjl anghrad (#ﬁﬁg}%aeﬁl.li{e 11% ga élpoptoms of

md dellls e Thubake daT:hﬁJg‘E@ét& ﬁhaﬁé@ﬁ)@@[@ iR 8l siAA RO @B4Waﬁ1way
cross- | i nked by Spl 2 fragment's of  goat

&7t lead tordevelepupey of mﬁimwdnblglga@f E.flyxpplgsbmﬁ cells.
and the cultures were |ncublaat efd at 37 C. until assayed
for 30 apoptosis. Apoptosi rwardet ected using a flow

cyt onFadsisyanc@ s PRERIBANGS ditdiated| dpop@eis TIHE-IEAR by sCD4OL
arvested at 4 and 24 hours, washed and fixed at X

si ng Cyt &ulture Copdisiang/ Cyt oper rfiTM Ki t “/Phﬂqmptngelﬁl\ﬂdl?)“”
#2075KK). After 20 min of fixatijon, ctHourswere washed Hours

aDH TLE cklloéxkéd this urified PHE-conjugated polycl onal
abhé bry§l WO 02/ 04021 PCT/ US01/ %@(7177 @gt i - caspa,sga@y 62)
ptnbeRIT(RagM ngen, Cat. # 67 of 4 654)

C 420_ dd d
&Eﬁ?@ﬁ@l‘d)ﬁﬁgﬁgﬂﬁ i ceglﬁqa(%iplgz dar|g ga n? Af9t 3.44)

endeé]i (7 85)
ed on FAGSEHS7)

% hed onc g{\;ﬂ
;g Mp%)mﬁg ?&fgﬁ%‘?f?% dzg?t x ) 5 Veriyl3(8.02)

ows rdsistance of Rl TUXAN(r)

ﬁdl]eenﬂyapopt osis in DHL-4 4.36 (14.34) 5.08 (17.62)
Cells + RITUXAN 5.67 (10.66) 1.08 (17.92)
Cells + RITUXAN + anti-hu.IgG.F(ab’), 74.82 (22.80) 30.63 (26.84)
Cells + CES.1 5.99 (14.00) 3.05 (18.24)
Cells + CES.1 + anti-hu.I-G.F(ab), 5.96 (12.11) 2.24 (18.19)
Cells + anti-hu.IgG.F(ab’), 6.09 (12.27) 1.85 (17.27)

®) Percent positive cells with caspase-3 activity and its mean fluorescent intensity in

log scale.

Example 4
Effect of IDEC-131 on_the survival of chronic lymphocytic levkemia (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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| ynphorma cells by exposure to sCD40OL. In these studies,
activation of caspase-3 was used as the surrogate

wi@ankero2si nce our previous studies reveal ed good peT/USHI/5677
correlation between caspase-3 and Tunel assay.

Cross-1inking of RITUXAN(r) on the DHL-4 cell 10

surof 4de401a in weop Pespheral Wpodmpumncigacsedls SRBMC wesre isglated from a

B Bafent ERGE P et B SR RCR b R oty was

pr eReREEn&d b ﬂnﬁﬂtﬂld&ﬁb& Rblutibe 2%BWEs >89 Y PRw @ﬁ@ﬁléﬁic analysis
anti body ( CE9. resulted in no @E)opt osis of th

1),
celrb‘sealqd]tl@t >7 06 Qiéhfalymp@g@é@sswqrh ECI54020% ﬁd@@dls (PBMC)

5 oy Ry e B Rl E o MR AR BpucRapred with
1! Resicy 8ne% dfaufdgdd Hﬁﬁc)r B ons?ﬁleﬁﬁﬁﬁﬁ Ais2 MM @‘Bhf‘tamme

cells by sCD40L Cul t ure Con Apopt osis (1VHF)i'
4 H@drl@@mmw@um&rwmm@xmm]m QGDHGLexpanngnts, CD19

Onl%ﬁ?ﬁg‘é’%%{%é% d %g}g{((ng&) Wbﬁa ﬁ“’ a§|p£%n%ll\l&fagtﬁre s Instructions

ant(DfJBH} lcefe F(3ky3) 1213.]04? ind éﬁnﬁe%)a% aﬁgvé\ ]@Lﬂﬁ} pﬁ@ﬁécﬁBjCLL cells
31 (13.25)4.15 (7.

10antdultneed g@rﬁw&bm):émnﬂmcstzmml) WeIMp@ﬁarEﬁ)ls ﬂjmntcsicmell death.
ant - hu. | 21.9 12.575.13 8. L-4 Ils not.. .
Qo R D esE P s Bl ey ahi QL BendE s Mbilty in
Cel dudtutesR TABIONDirficatel b hi sl bf CIRI19"ERICLS, c%llB'J&MHx the
+ anti-hudgG F(ab' )274.82 (22.80)30.63 (26.84) Cells +
CEQrésenee 0@'@&5@@ 8f SED4A3 (24 met fiferenCEMepoints and indicates the

antj-hu. |- ') 25..96 11) 2,24 8.19) [1s +

ntPneF P el GLG 391k gt ELL Ao et lpofreafuh sCDAOL had
15Perg 8?( o V@Bl Y& %‘?&Jtérsthiﬁﬁ 3 Qe%sﬁﬁ‘égas?beﬂg ElloWrI 1¥1 tﬁ@%éefﬁe of

mean fl uorescent tensity in 1og scale.

Ef f«a@iD46l. hBERs Blnd0% tiebsity. vi val

tic leukema (CLL) cells

0 chronlc 1 rn hoc

Table I1:
Survival of B-CLL cells in the presence of sCD40L
B-CLL Time % Viability®
Sample (Hours) (-) CD40L (+) CD40L
Patient #1 0 >90 >90
48 88 90
96 46 77
L 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.
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°

20

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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To determ ne the effect of IDEC 131 on the growth and
survival of B-CLL <cells in vitro, B-CLL cells were

waulztgeed wi th and without | DEC- 131 in the presengg19gsornse?

10

15

20

25

30

WO 0211) 4021 PCT11J 501/15677 of CD4CL in vitro.
Peri pheral bl ood nononucl ear cells (PBMC) were isol ated
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anti-HLA-DR-FITC antibodies (Pharmingen; Cat. #32384) to determine the Pclass II

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
examination of quadrants containing cells that were single stained with either RPE or
FITC, unstained or doubly stained. Fig. 4 shows the comparison of HLA-DR
expression in CD 19" CLL cells cultured with sCD40L and those cells not cultured
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cells. Cells were washed on ntrifugation (at 200
x g, for 6 mn) with 2 m%cg%p'éjléés and i ncubated with

anti body for 30 m Rrefanati®eof HIE@ 3] 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 hnmphoma 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
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whi ch the cells washed once, fixed in 0.5%
par af or mal dehyde and stored at 4C. until analyzed.
wbl @Wwseyt onetry data was acquired on FACsan and apghiz8thisers
using WnList software (Verity Software House). The
machi ne was set to autogating to allow 30 exam nati on
of Degease, darsHodgkai' nlymploela andtCat). When BIE(G12] & wibeed

F G e i Vb TP AR AR TUEL 'S daministerd
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neemtifetyior escent intensity (MF). (b) Exanple 6
Preparation of IDEC 131 and RI TUXAN(r) 10 For treatnent
of a CD40+ malignancy, |DEC 131 at about 10 to about 50
ng/mM in a formulation buffer 10 M Na-citrate, 150

n-i M NaC, 0.02% Pol ysorbate SO at pH 6.5 is infused
intravenously (iv) to a subject. IDEC 131 is

adm ni stered before, after or in conjunction wth
RITUXAN(r). The RI TUXANu(r) dosage infused ranges from
about 3 to about 10 ng/ kg of subject weight. 15 Exanple
7 Preparation of |IDEC 131 and CHOP For treatnent of
CD40+ mal i gnanci es responsive to CHOP (e.g., Hodgkin's
Di sease, Non-Hodgkin's | ynphoma and chronic | ynphocytic
| eukem a, as well as 20 sal vage therapy for

mal i gnanci es wherein cells are CD40+), IDEC- 131 is

i nfused at a dosage rangi ng fromabout 3 to about 10 ng
per kg of patient weight imediately prior to the
initiation of the CHOP cycle. |IDEC- 131 adm nistration
will be repeated prior to each CHOP cycle for a total
of 4 to 8 cycles. 25 Sanpl eTi mneHLA- DR+t,} % ositive M
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Control 48 hxs8192 144 hrs8S1655 Cells + sCD40L48
hrs88101 144 hrs952943 Exanple 8 Adm ni stration of
anti-CD40L or anti-B7 in conbination with RI TU VAN(r)
to treat B-cell lynphonla in a subject Conbination
t herapies are particularly useful as sal vage therapies
IMS5r  treating rel apsed or aggressive forms of CD40+
mal i gnancies (e. g., Hodgkin's 65 WO 02/04021
PCT/ USO01/ 15677 Di sease, Non-Hodgkin's |ynphoma and
CLL). When IDEC-131 is to be admnistered in
conmbination with CHOP and RI TUXAN(r), |DEC 131 i.s
admi nifsterthod dstrefitingus Bt elbmaligRancExianp| WPECt i NSRS such
by the.schedul e specif.ed for = - i :
wreatmeUs AT SRR BT ROES A P A L P pEieyh ofen ang-BT antibody
and a1 rlg%& R BScel 8fieshe dnbatyeiand | iéieih3daif amtibe@D4Gininisisation 1s
substantially within an anti-B7 antibody. _All
effected sdperaelyemn ahinshivatisad 2ehinthsr erdse e IRHEEHYor at ed by
reference in their entirety. 66 Clains: 1. A nmethod of
yeat i a el | gn i S uhj sl dn&f-Hodekin’s
Zhon TReRest ot STRr & Aeky eBLR) REighAPRIal Hodg
a3Reytically effective amount of an anti-B7 antibody
lymphcglri]ﬁ; at ?Jeast one B cell depleting anlibody, and wherein

said anti body adminjstration is f.ecte ar at el
i3n Corﬂ)q@gﬂ)@ﬁ,ofaq;ﬂalr? P etrﬁxénrt'hsg\g-zllf, 1%,%‘“—%%&? ﬁrlggi | gtsluiétr?/}ae :group
consistlﬁlg %f; %ﬂ%&g&ﬁr}]}_ﬁ&gﬁ b McdiataRd r%lké’rﬁoidiﬁarﬁycﬁhdu E8 4 edNEd; Yollicular

I'ynphoma HL) . 3. The nethod of
and miRedismal vleevesi md rezdekll npes dolievlat 2pd prRedorunait lppee cell type,

. gro consi st i of . | VARTIORT hicul laree cell
s SR i 8 iy Py AEIERE VS Nt e e
| immundbiefc S ghoblRay,esnan dohalgeed Eurkinspand hob{Buckiktsr typad AIDS-
predom nantly |arge cell rype di-f fuse smal |

. ave
relatedc bimhphotnast (e gimpanoblashie mghpdanggathyy o eweﬁLngﬁg&% and
celb e | _inmunobl astic, |ynphoblastic, small
monocy%&llw?c eggl%gl&’%gtrlraki tt's and non-Burkitt's type, A)DS-
related | ynphomas, angi oi munobl astic | ynphadenagpat hy,
mant | eTheirhethgapifofteimahdvheremorsid ONHLBISC bIgh YRR HSHegrede or

) 4.The$ethod of Claim3 wherein said NHL is high
intermgliaieT2¢ow grade or i nternediate grade.

5. The method of Claim 1 wherein the B cell malignancy is selected from the
group consisting of relapsed Hodgkin’s disease, resistant Hodgkin's disease high grade, low
grade and intermediate grade non-Hodgkin’s lymphomas, small lymphoeytic/B cell chronjc
lymphocytic leukemia (SLL/B-CLL), lyihoplasmacytoid lymphoma (LPL), mantle cell

Tymphoma (MCL), follicular lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s
| 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 cell; follicular, predorninantly

small cleaved cell; and follicular, mixed small cleaved and large cell lymphomas.

6. The method of Claim 5 wherein said B cell malignancy is Hodgkin’s disease.
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5. The nmethod of Caiml wherein the B cell malignancy
is selected fromthe group consisting of rel apsed
Hodgki n' s di sease, resistant Hodgjdn's di sease high

rade, | ow_grade and intennedjate grade Da-n- kin's
%ynpb*erhﬁ@eﬂsqﬁﬂawﬂ&ﬁm%wfmdm g mah&ﬁﬁf&aﬁléﬁcﬁq%ﬂpﬂma-
| ynmpbocytic | eukem a (SLL/B-CLL), |ynmhopl asmacytoid

ymph CRAR ‘ OBO Ribdy-dpecifically binds B7.1
S gg?é‘ééﬁan%g%%( 1F8h??éé}|’ Pe 428 ar‘ée&@éﬂ?eci ynphoma

(CD80)(DLCL), Durkitt's |~npboma (BL), AJJDS- rel ated

| ynphonmas, nonocytic B cell |ynphorna,

angi oi_ mmunopl asti ¢ .| ynphoadenopat h snal | | 0 LC;

9ol | | diieanethed pf Gdadml hphereds the antyyBy faag&wq%a@g&%ds B7.2
(CDSG}CeI l; large cell imunoblastic |ynphoblastom; small,

hon-cl eaved; Burld-tt's and non-Burkitt's; follicular,

predonmi nantly large cell; follicular, predoninantly
30ml | Ttleenxthad of£Claimanehéreld the B eel] dépletikgdarsipadly is sclected from

cl eaved and | ar cell Ly onas. The ne of.
the group cAUHsEDgA F%ii'ﬂg'ié?kg’ f@négiﬁ)ﬂ’ ﬁﬁf"l%ﬁ’ﬂcﬁf’%i @tﬁéﬁﬁ%&ﬂt@dx
di sease. 67 The nethod of Caim1l wherein the B cell
TRl | gNaRGYethsd Br CRih J ¥ARBRRId B cel] BepioRihadivety 6 & Mt-CD20
wherein the anti-B7 anti body specifically binds $7.1
or anti-CORZGNtibedy.The met hod of Claim | wherein the anti-B7
anti body specifically binds B7.2 (CD86). 10. The

t hod-. of L Mgl =Y cal L. denh et Rl b, an-
Y R R i R e
CD20 aafibbd¥D20, anti-CD22 and anti-CD37 antibody. 11. The
nmet hod of Clain 9 wherein said B cell depleting

ntib IS a | - CD or .anti:CD2 Lbady, 12,
He noheomeBilcsa FlriTo andisrn i e QR egaiay, g humen or
human@Bd h@sbayv S an anti- CD20 anti body. 13. The net hod of
Claim 12 "wherein said anti-CD20 anti body is a human or
humani zed anti body. 14. The nethod of C aim 12 wherejn
d4i d arhs meppd %fnéi%dilz méhepgiry sRANTI CD2P; anibpd¥ iy ﬁ?!s’?iAN@
(tuxi Tﬁs met hod of Claiml wherein the depleting antibody is
i anti - B7 ant | body. 16. The nethod of C aim 15 wherein
the B cell depleting anti-B7 antibody specificall i
hisnds B thethGD8OTaith7l Whtreimtat deplevig @ltﬂiosivisam\mir-éﬂ rpatibody.
the B cell depleting anti-B7 antibody specifically

i_.nds RB7. 2 6).~.18. L . aj . i :
e antie BRUON hoah TGt b ST el SRRy ooy
specifié@RiwhanB7aANCoEmly. 19. The nethod of daiml wherein
: the anti-B7 anti body is adm nistered before

17. The method of Claim 15 wherein the B cell depleting anti-B7 antibody
specifically binds B7.2 (CD86).

18. The method of Claim 1 wherein the anti-B7 antibedy is administered after the
B cell depleung antibody.

15. The method of Claim 1 wherein the anti-B7 antibody is administered before
the B cell depleting antibody.

20.  The method of Claim 1 wherein the B cell depleting antibody and the ant-B7

antibody are administered within about a month of each other.
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the B cell depleting antibody. 20. The nethod of Caim

1 wherein the B cell depleting anti body and the anti-B7
anti body are adm nistered within about a nonth of each
other. 68 21. The nethod of Claim21 wherein the dc& 2
Tiepl eThametredi dfddiyimidvhaendht B-i depiimgaayibegeand the anti-B

adm ni stered, Wt hin about one f., each other. 22
antibodyT#fE %‘nglﬁ’éﬁrecﬁ“'é”ﬁ a\%wo‘f et B E 5 f?]cel | depl eting
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antibod@ arecaiinahistered withh abbhie! dey Aberchfol®Fai m 1 whi ch furt her

conprises radiation therapy. 25. The method of Claiml

whi ch_i ncl ude t her .. 26
whi chTihﬁdP?ng‘i &%s?rﬁ%gﬁ hezri r a hﬁ%b?é)d% %‘ltﬁlﬂed o @
radiolol _22 or anti-CD20 anti body. 27. The rret hod of C ai m 26

erein said radiolabel is yttriunf90]. 28. The mat hod

of Claim 27 wherein said radiol abel ed ané CD%g
241t ri O 9Bthod effSleba 1 RyIch Jucir F?mPFFftSdi lﬁ%"b‘) Fapy-.
yttri uml abel ed 288 29 The nethod of C aim 26 wherein

38 WncHrRHEREly CRubAEh Hitlac Sepdhergnt 108 O Si21

| abel ed RI TUXAN( r) (r| t uxi mab) or iodine[131] -1 abel ed
2B8. 3he mhdodef (Qsml vRich mcludehadminigeitingeaf a radiolabeled anti-

adm nistrati| on of anon-anti body antagonist specific to
CD22 @B@Btcg? pibesy. A nethod of treating a B cel |

mal i gnancy in a subject in need of such treatnent

GeNPI ifidHeReT P CRiRrIcghaeinaidaneilitehis| yoetd(8e). i ve
amount of an anti-B7 anti body and an anti - CD20

anti body, wherein said_anti bod r,ati.
&8t ectBp @é@ﬁlﬂa{féﬂ?ﬂm Fh wht?B"ﬁBl g:w? t? o(gP?ﬁ i yrium([90}-
'dﬁﬁ‘ngr\l I@QBget hod of O aim 32
labded\cl)\}}lg'er €l n % q3%hg’gﬂafﬁgﬁ%§} i s non-Hodgkin's

| ynphoma (NHL) 34. The nmethod of C aim 33 V\h@ﬁlﬁn t he
9L i sTisehetibddf Clam Ihebegin spiskradiddeRs! 1508 e g of:

small |ye phocytic, fol I i cular and predom nantly snall
eaved cel ul, | dnuctpan §8licangki131
I%‘ g% b'{?r?e(%l ¢18§? icul }ge?elgﬁ dmaag:gar?i% Ir?gnt Ily I ar ge] 31k

labele@ﬁt’fuwm (ntﬁxﬁrﬁh@&wrsmhé[lel]@labédd @BRBl , diffuse m xed
smal | and large cell, diffuse Iarge ceII | arge cell

bl ast b) ast. e
IB-Bllr E}T{%ﬁg?%ﬁ}lag%&ﬁy%ﬁapﬁ {?Sigll%)}%éggeﬁl f‘_fﬁg <t aﬁ?’féﬁ% a non-antibody

% @ngpbm;nunobl astic | ynphadenopat hy, mantl e
antago%‘?‘?;g%ﬁéﬁom

32. A method of weating a B cell malignancy in a subject in necd of such
treatment comprising administering a therapeutically effective amount of an anti-B7 antibody
and an anti-CD20 antibody, wherein said antibody adrministratiop is effected separately, in

combination, and in either order of administration.

33. The method of Claim 32 wherein the B cell malignancy is non-Hodglan’s
lymphoma (NHL).

34.  The method of Clzimn 33 wherein the NHL is sclected from the subrype group

consisting of: small lymphocytic, follicular and predominantly small cleaved cell, follicular
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nonocytoid B-cell |ynphoma. 35. The nethod of C aim 34
wherein said NHL is high grade, | ow grade or
internediate grade. 36. The nethod of O aim 32 wherein
the B cell malignancy is selected fromthe group

consi § 1HQ8g Kioll; cﬁlaﬂlaméqsedom@@mél’ éfﬁﬂe cell type,
and m”f%_‘}dﬁﬂ?i ge%agésé’égeﬁ%gcﬁlﬁ ° Tow gr d
diffuse 'sﬂn%ﬁa{)rsﬁleatclﬁllgﬁﬁfifemmw]: wndslop | ¢ Suie, ADS
ynphbeytic/ B ce roni ﬂﬁ.‘fﬁf ,gﬁlkgmkm -
mu-numﬁ}:BaﬂCﬂsL)l)’mPWHéﬁlcaéﬁﬁ ’P‘t‘.ﬂ € ve\é %La%E) mam{3 | e ?g{:}na and
BIII' 1{Ttt Midahp ha‘dehd:pa@lw amabessBniy g
related dllyfrfﬂh@ al’armé%wce'q;l&m yrrpt%oma (DLCL), I'ynphoma (BL),
monocébﬂsﬁ Cregllgxlg—lgﬁoﬂny,nphonas noai ocytie B cell |ynphong,
ngi oi mmunobl astic | yrmphoadenopat hy, smal |
| ynphocytic; folli cuI ar.,

géf use grade or
Sl | Ehe ke ef 118 e Mogiel SagnBE, fobidh gt me grede ©

[ astic
nt‘pl i 0 Iastoma smal | , non-cl eaved; Burkitt's and
ntcmlﬁi}éﬁe

§tt's; foIIicuIar predom nantly | arge cell;
folli cuI ar, predom nantly snall

cle cel ;. .
fed | i CTha tetnok efi Cimml 32 Mheﬁmgglcélﬁ&eﬁg? 1ghan ‘%}i is82kcted from the

erHgﬁ cell, large cell

e
' ynphomas. 37. The ho 9hE hei dscasd }_hga grade, low
group cehdisting o Wéﬂi’é?d P@dgg ‘gsease ?eggase OM%% The net

ael miagnsmal hymaphgcyes Ot chromic
grade W%ﬂtghggé%%g@%ﬁg&m}it%ﬁggnof ercrjlpgluam 3 Ymi/ PL), panie el
lymphAytic Béulemiab(ELEL/ByElLr. | ENOp) ePAROR; wér%g%g »,

The nethod @f G@EE rehﬁﬁsaqaarg@&m Bﬁ‘n;ﬂmmauwm Burkitt’s
lymphegeci % ehs 41> The net hod enphoma,
lymptord M V\hemsm saélatednt bm@fb@maam BRRRF YRS ﬁrg},] Jym
ympl'humani(zeg

ant i body 42, The 1® Pdlﬁhﬁ% vmﬁﬁga barge cell;
angoﬁmndnabmnmp "ﬁﬁb%&%(‘%gﬁ Crituxi mab). an, Jeaved:
diffuse small cleaved cell; large cell 1mmunob1ast1c lymphoblastoma; sm non

Burkitt's and non-Burkitt's; follicular, predominantly lJarge cell; follicular, predominantly

small cleaved cell; and follicular, mixed small cleaved and large cell lyrqphomas.
37 The methiod of Clﬁm 36 wherein said B cell malignancy is Hodgkin’s disease.
38 The method of Claim 32 wherein the B cell malignancy is B cell lymphoma.

39 The methed of Claim 32 wherein the anti-B7 antibody specifically binds B7.1
(CDBO).

40 The method of Claim 32 wherein the anti-B7 antibody specifically binds B7.2
(CD36).

41 The method of Claim 32 wherein said anti-CD20 antibody is a human of

humanized antibody.

42 The method of Claim 32 wherein said apti-CD20 antibody is RITUXAN@

(rituximab).
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