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ANTAGONI ST ANTI - CD40 MONOCLONAL ANTI BCDI ES AND METHCDS
FOR THEI R USE FI ELD OF THE | NVENTI ON The i nventi on

woeb@tmasssto human anti bodi es capabl e of bi ndi ngCctras2004/037152

CD40, nethods of using the antibodi es, and nethods for
treatnment of diseases nediated by stinulation of CD40
signaling on CD40-expressing cells. BACKGROUND OF THE
I NVENTION B cells play an inportant role during the
normal in vivo i mmune response. A foreign antigen wll
bi nd to surface i mmunogl obulins on specific B cells,
triggering a chain of events including endocytosis,
processi ng, presentation of processed peptides on

MAGTEABSNIKTT m’rﬁenmmow@tmmmmgnms ANe B7

antigen on the B cell surface. A specific T cell then
bi nds to the BMETHOﬂsfﬁRaHEIRr ptor (TCR)
recognition of the processed antigen presented on the
IVHC-cl ass Il nolecule. Stinulation through the TCR
activates the T_cell injitiates T-cell cytokine
production. A §$%%H&H§E%ﬁé£hﬁﬂ§iK? rther activates the
T cell is an interaction between the CD28 antigen on T
Tl invendind relates ®7hvapan agéihodias @peblelof bindinerfo (A0, methods

of usmg?l%&?’lrg@nglgg é%giggﬁtﬁoﬁ qul tﬁeaﬁngnt o?ﬁf“s z\lls%gj meh%? d%%mltuiagl%%dof

CDA40 si di@mhméxmt@u@pmnggulated on the T-cel | surface
Bi nding of the CD40 ligand to the CD40 antigen on the
B cell surface stinulates the B cell, causing the B

cell to mat URTP ting high

| evel s of s%%%gkg&?nnunggl EU?Qkaﬁgggﬁls a 55 kDa

R ed:lls»pelagr iraimepoatahi endipmgskntoronl rheves umrhw:eeres;fonm)tm
d neopl astic hunag B cells, iItIC cells,

foreign %fﬁ’tgF’é il Brddeviters tmarnesioRpEs)on BRGIGE Bk rigggrng a
chain ofERERAS ﬁkﬂﬁl@&d@@%&ﬂ? |p‘r@ées§i§é |p§eseﬂ_tﬁﬁ&§6%rg&qséa%eb§désr &mn

patients w 'ow- and hi gh?grade B-cell |ynphonas,
MHC- clBssc'[é molmlﬂs,eaﬂdwpphgﬂlam mfdhe BG lestiizen orn’dnbtﬁ @llle;urfgm ohm,

st S RSBV RIS 8B R o

processddiitibbi pidSer®dd LM MH@Q:'I@@ IBsblc6ulk eBliRMafof ﬁﬁ@&gh&ﬁ@
50% of Al DSr el at ed I%ﬁ]ﬂonas Mal ignant B cells from
¢

TCR actieniesrthe Trcalpnd ingtiates cytPiageoderiinmesi sepond gisnddemee
further a%tlvagglt% %nc%alei? glg %m?racql g%%gpe% ﬁg@g %rﬁaog' ’f‘geilfs 9hd the

vva erati on

B7 anti gen reﬁnlﬁnfmls fwmuhm hlbcweanmﬁ@nems@mmm&eomredmhs €40 ligand
i ndividuals such as allograft, recipients and ot hers

(CDA0Lyaz (P 1a%hgviigh i5-108 Pmrpﬁﬁ% ABELIHPE B%@ﬁ% oelte iy regplpisd on
the T-ceﬁ%mdtﬁ&t BindAE of ﬁfe' jf(fsh gq? ﬂ{e' x;lt[géH BH%B Qélfag{ﬁ'}f’ace
syn opro e

romes such as I|n rative
stimulatey/tihe Bocell, causitigthoBtceltaimiatuine mymai plasma cdlh omesing thighl levels

ofmﬂubkﬁgglg Ag%ﬁhgﬁggérlﬁgéasf?:329; Straus et al. (1993)
CDA40 is a 55 kDa cell-surface antigen present on the surface of both normal and
neoplastic human B cells, dendritic cells, antigen presenting cells (APCs), endothelial

cells, monocytic and epithelial cells. Transformed cells from patients with low- and

" high-grade B-cell lymphomas, B-cell acute lymphoblastic leukemia, multiple myeloma,
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The CD40 antigen is related to the human nerve growth
factor (NGF) receptor, tunor necrosis factor- (TNF- )

woesEpuess and Fas, suggesting that CD40 is a PETAISR®A/N37152
for a |igand W|th i mportant functions in B-cell

at | on n.APCs ort ant
ctronic Gt RTeus i o P§BEH TRk Ot ST B H R
is also m&tﬁﬁh%@%hﬁds'r oﬂ a)éﬁﬁh@ﬁélélﬂﬁstlc T kel ErsELERIPS % of AIDS-
expressed_on activated T cells, activated platelets,

related b}flva)homaﬁah@élgwst&wdk feomp savBrakinseors of Brgell lingpamexpress a

high doEEEBPERID L8R AL k@R LI SRR oy NI L2 o,
proliferatich. ot her non-1ynphoi d cell types. Binding of CD40L to

he CD40 r gﬁ]? tlrrulates B-cel| proliferation and
ipFpEP Ao £ FEFT Brimmugcpppromised
[ Rl EF SUMMARY
individ §1chEE1 # %II\I/I‘:%{%'ﬁ r&l%oirl'rt% gfg?@glﬁégﬁ\gﬁgedn%g 8g§ar e provi ded
1mmun<bsmppltes$m thagpsti AH2S patientsdarad padichts vaith prithartyi iomwfod€ivéncy

syndrof AT Bl B B8l 005 Ghoriof FERSHE Bffich syndrome
(Thomds@k &P(l@ﬂ?Ad@Q[ﬁ%&éﬁ REOBE3DNHtHE A HANAOD I Bhn. TP AH LS

capabl binding to a human CD40 anfi gen | ocated on
118:45) he surface of a human CD40- expreSS| ng cell, wherei n

?Eg C@ﬁ%%nﬁ%rp L géllg{éhin %ugar QLA el%% f%er eg\#g{? receptor

tumor n@6ilokis dabt@se (:Bmmd) €edeptos PaE Fas @alggeéubg that (1940 Gs @rddupBifor
CD40 . antigen expressed on the surface of a human

a ligandcywitly inapQyfasg &W&OWB C@lbacawm FBAA pxpratsi0y ABEF lgys
on imporgife ErBL By LA eI P on BT et S s 1
T lymphaerysdsg Ahe iCTad ﬂeyeﬁt@ss expragsed uo betimtddNRcelR, Sdthatearplatelets

d concentr t| on f Q TTEFI ¢ anti-CD20 m)nocl onal
and inflgmed K %@eo %SC grells-s R4 deqeniss crm Al Besionad ap t

eosmophﬂmhé'@ﬁi%erﬁﬁﬂaﬁé’s ihhReuRisll ARHARE d@nﬁ%ﬁlﬂbr(!)mgﬁ?ﬂ %ﬁ@ ofiel!

l'i ne. Conpositions also I nclude antigen
non-lmnmgimlt typest Bihding offEhEOLdm e GIndo tmdp’res $t1mlsyllates ﬂeaml

.. cel du t.hes ntibodies, .apd iso
protifer§fi e kB G oty R uin ToRw e SRR
memory SEHeINoas of these nobnocl onal anti bodi es. The
i nvention further includes pharamaceuti cal
conpositions conprising these anti-CD40 anti bodies in
a phar macewt,eal ﬁ?{xf thods are
provi ded for prﬁg ven ‘%gggﬁbiﬁga r%\?gro I sease nedi at ed

b?ym@bmﬁbkhsaetﬂdﬁﬁethédmpm‘iic@ﬂ g t&gttm% dgﬁﬁdcﬁ hid@istddet | Ng
ody. or an

ient with an_anti-CD40 an
Stlmula%% %@Msx&aﬂn@ T e fesEprestitesstls inglpding lymakorags,
autmmrﬁﬁ&rﬁlgéa‘s‘ékn bnd Qr%gﬁl}ltc%hgﬁst 3@6@@[?61&9)919 Fl%lﬁc%l rﬁo@ﬂo%al

antigen oh a expres seas
antibodiee da;mbladofﬂmlchng tud hdmmmCBﬁO é‘ﬁ}ﬂgbndx@tmsm the sﬁﬁh&eﬁof a

' d t d nd .
tuman {B3b 5Pt o4IL WHErdi 16 Dridiiephanass tosrowp e yeuintion
of the c8ll. Q5RPYEHALR a@éb ifcluge Hl%ﬁo&f)nafl Qﬁtﬂﬁfd%%%aﬁl@ Mﬁfﬂebﬂﬁaﬂ

i ncl ude non-Hodgki n's | ynphomas (hi gh-grade

bindingijte e dpmed (R 40pnsigen b&mﬁﬂsmtheantfwemﬁagww Gilg)ﬁ@rhmmass)ng
cell, salm%clﬂ%nﬁ agluﬁ&ﬂ?'&m get St s1§4unpcan? agomst act1v1ty, wherein
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| eukem as, nyel omas, chronic | ynphocytic |eukem as,
and nyel obl asts | eukem as. Particul ar aut oi nmune

woizesaress4cont enpl at ed for treatnent using theproeUsows/ 037152

of the invention include systemc Iupus eryt hemat osus
. .(SLE), .r heumat arthritis, Crohn sease
admlm%esp% gEsad mago lelraﬂ%b%%w%tsew wsptawar volume
than a i1l RhBert@lih @ﬁﬂh% chiib! B81LG2G RBNINbAL laftib iy ADECOLBY
gravis, and penphigus vulgaris. Such antibodieées could

ina Sta@dgmdb elmedertoerqé’r@mnque] wing tba Dendiongean Bieell bmrbama

cell hneig t ons)? S qﬁﬁfnzﬁuéxam Bl[ngméﬂlfa ! esr&%%ﬁﬁae&o&og n
antlbodﬁafét hyb@fdbﬁﬁ cell Gifad prodesih Eedsdantibbiies, a0 Qsowecﬁ@lcw@amd

toxins to CD40- bearing cells in a specific_manner.
moleculgs ependking e ama asid seqgendes ogth@w monefilgrad prifhoriesi The,

mventlcﬁ'[]%ﬁgéxi B‘Eﬁhég r}fr{aga(rﬁaa%gut?c%(ljg 061% %gln?n?iﬂg tﬁe% ant CD4O

mnﬁmdaﬁhmephmanEmpmauyd@ﬂpwh&cﬁﬁﬁxnethods for |nh|b|t|ng
t he owt h ofa(i%{]cer cells of a B-gell linea g
Mt are gypvid TiPFSHERGR&P FBEEE a<liersa megigied by stimulation
OfCD4gF 0 pﬁ%éﬁgggghggﬁ#ﬁggnogoc;onap%gﬁ%ﬁggggggﬁgkgi osed
antigentbénding fingmentahatefohg iafité of dignificant @pefistautivigy ®hen bound to

char act er zed di ssaci at i on. equi | i const ant
a CAO(RBR e 3 BD BB are Pebl Hiseoes medtaihyrmmtoy of
CD40-e§gfb'd§in bAIISTREIBd LIRS BIARI NI fasdsC@te@ PR or8M 4rd tRORMraft
Monocl onal anti bodi es and anti gen-bi ndi ng

rejectiony. a@mm@nasﬁbfrt@@m be fraated peprovintetbbea mthquwé thepreseat

1nvent1c)61 1%%1%8@ non. ogglq nyl?u/tgia a@f%‘eﬁgg‘im gﬁtle{rh alltley

grade 1@%@@@ &id Jowhita®lyg@hbmas) hHMdgmﬁ’sfdlis%QseOﬁctﬁé Bitiphbslagic
agoni st activity but exhibit antagonist activity when

leukem@wnﬂe PIHACAONEYIGRecySs leikeayase aid wyelphlagiteeukemias.
fe
PSR PEp . UL Le SR BNI L PRR Ocf ROREG RL6
the inveatibn g&ﬂnchcmystemnﬁhplhummeﬁamﬁd @LB)rhamahtbilrarthritis, Crohn’s
. enbadi.nment, the %g CD40 anti body or fragnent thereof
discase. BERTIR: g’mtc?m%am PmBRRHApeply RWFRHAJBYialelergsisgankylosing
spondylRd, Er%@th@rﬁa s% B benPHIRR V%lg%l?ll | SSucRUhtiBRi& could also be
nonocl onal anti bodi'es "have human constant regions;
used to pregmtrra}g:won tleygal sl ttsaueegmftsby yuppressangtautoiitynune

d f f bl :
responsp, 1 o dHaRM G Sl PEE g e DERAGE G 7 Qe pivedne
signal pkdiea&ly CBAAa &S delives tiing 1B IS4 (NBkin C%@E]lsbiﬁ% specifié €

the anti bodi es desi gnated herein as R-5.9 and
mamerCH| R- 12. 12; the nonocl onal anti bodi es produced by the
DR BBl g D SR B BOIR o i e tiralib b

B cells élﬁBfOB hitibg &ibbady produt@dieby BdellOinhelighah @ichiRe pRIvided,
a nponocl onal antlbod¥ Q£r|3|n an_amn no
B

as are ma?&lwdis if%rqluﬁlfqéegéléfr gordlyof ¢apgerasts g IJimsngs: iMefheds for
1dent1fy{r{$ean§1§98’i€§‘ﬁ1§t ﬁdmfﬂe gg%lgtu%gﬁg@ ggyaéd clﬁja% e}gpeg%ﬂ%lgb&%so

providedhot h the sequence shown in SEQ ID NO 6 and SEQ I D
NG 7, and both the sequence shown in SEQ ID NO 6 and
SEQ ID NO 8; a
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nonocl onal anti body conprising an am no acid sequence
sel ected fromthe group consisting of the sequence

wehows44834 SEQ | D NO 2, the sequence shown i n SBQriusS2004/037152

NO 4, the sequence shown in SEQ ID NO 5, both the
[ D, NO 2 d SEQ | .
B HoR B GRRE S Shoieed PR Rors kit Gt and
are char%%éied%y‘@dl%b&ﬂ@tll e@ﬁfﬂbﬁlﬁﬁ)éoﬁe@iﬂ? (KS) oTt Bastaldine, aci d

sequencé encoded ? ei c acid nol ecul e conprising

preferably anlcaseelomuéosé@uemt 1T M meate profurallpiat spg@pout 10° M to

16) of t equ SEQ t
avou 10 23T OG0 Ao AE AP B et 0
suitable FHYOYY8 ih fhe@ﬁéﬂﬂ)(ﬁ Mhelingadiob: tdpadieod sperifitally binding to a
ant i gen-bi ndi ng fragnents of these npnocl ona

human GR{E) pafigeasxpiegtedoatthe spriage Oéab'atﬂﬁm eell; Hieyepeles ptal |y
s1gn1ﬁc%t gg(%)rp% a%ﬁ}u%%@[réxé‘}?%ac v mlt&i?y %ﬁn E&ﬁﬁ 8'CD40 antigen

I 'can oni but” ex It antagoni s
on hum#@cédile] lhyoneflemlsmiilmbmutm ahﬁ-G:lJDﬂIDarmbbd:g enfragmdnt theemeaf @khbits

e BT B A it 0 e
emboduﬂg% 1%%{1-%15«5:@ a8y bpﬁ?_%m&ﬁtthéi’gﬁ‘)éxﬂﬂbﬁg Hﬁ‘tﬁ?otﬁét au"ﬁty

oma cel [ine 12 a nonocl onal i body t hat
when bdamdds (et Ocemtiggni om;whgmmphmmam@ celssi | &u@blegzomlqml t he

o B AR o S R A b e P
hmnami@arlﬂﬁﬁ&ﬂﬁfk régbihs? Bty mbbil grefbrablyZart fuldy R@RREdNbbes or

bi ndi n& assay, and a nonocl onal anti body that is an

antigen-hindingfaghens gredf. aGramlenet suple moppronal antbardivse Hisal

ant.i bod n
antlbodlgﬁ flesé edoherg é§ ei—ltlﬁ%e? glg({ ﬁgff][k q?é?g?‘%%%g ogglpax%mlad]tes
produce@fbyﬁtﬁe ﬁyﬁridb&id ellttinesldexggriacedt T3¢ mm&%@d anhérgidrs the
killed in the art recognize th

cell llneaﬁqfe)i a@gdisgSSEgrgloa% 1gdR GstTrERHS hereinyHd ? el Eﬁn ;\ﬂ% igom st
monoclGiHl hgt‘?@dd%‘cbn ip g g%ﬁ%ﬁ% &id ﬁé@%&%ﬁeﬁh 'ﬁ%?rgfh%?ré\g)d g

anti gen ragnents t of that are prdduce
consisting obtibisaquentey shesinrig SHE} AYNO:aghé sdguevae showh e SEQIDand

NOT, irrgupieshouhen BB DIVRiS RO B sfeisachints 1 SEQIRNO:S
and SEdj IWNGEEInd GGANR é%a{ﬂédcé! sRSWEHOSED TH NG 288'804) TPNO:9fa

he i nventl on, nmet hods of treatnent conpri se
monoclamiamlmdevrqong:rnsmganpanmemld aequiegeeslsater deon theerowct i ve

consodF5uB e ALEHIRASH A7 0 SRTBE MBS o

NO:4, tﬁ@&dqﬁeﬁbetshs%mﬂsmmmss bbﬂﬁh@sza‘quelﬁetshe«rﬁﬁxeSEqu N@:2
effective dose of the anti-CD40 anti body or_fragnent
and SEQ ABNQ4, pad bwhﬂhﬁeseﬂwé showrinar A D N HgNébém

monoclffhl ARty ol BEAn{in O ou%(iﬁg%éer%l?g(gé,dt ; orh%ou‘%‘dl

moleculéghbk@F‘Emga?maleoﬂge ﬁﬁtgbkl@,e sérkeetmti dloavithe grovp/ dog71ﬁmmm
rom.abou o ab

sequencgishpRm AT FERID N lamﬁﬁeqlz@c&ghw i T é&@tﬁ ﬁmt 0

sequen&@ﬁH&zn'ﬁQ/SEQm - e f1r Q1 Sﬁ? iy NO Y ArkiDard:i eﬂgﬁﬂlngilﬁag?%dfé}of

IS reco t hat e net hod of f{reatnen ﬁ
these momqimn% enfdacxlnﬂsgh@ retelimithé eapabilityoel spfemﬁcalbelna@leg o bamhpy

CD4o, %we‘?@ﬁfa X St mitroand sty SR SR R Paginid petivity

anti -

4.
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anti body or antigen-binding fragnent thereof. The

antagoni st anti-CD40 anti bodies identified herein as
woenosg4ssit abl e for use in the nmethods of the povaiskooan37is2

may be nodified. Modifications of these antagoni st

anti- CD40 anti bodies include, but are not |limted to,

when beunduin SIRAG adieey om Bemyecdlsi Framrlespfisich moneclgnaliapibrdies,
also incglgltg%%&%@lo?lgf éﬁtﬁ;%;? E}%ﬂ%ih@@fy a}‘g%glite . cdpdbik/oP Egﬁh‘fgai]hlay

ive murine antl anti -5-BRl
monocloizbemRitdtly @b diced biiz tHoRAW fi5a E¢lbline] 212 laomsnduilorchl agibotly
.CHR5.9 and CH R-12.12 nocl onal anti bpdi es to, CD40
that bingy o REPEAPT EIBPTGHNY 7 m@-@gﬁo tﬂ? PRE( ﬁ%ﬂ‘fm&mﬁ sjaved
SEQ IDéﬁl?g[@goré%% gb E:’@ 52:%{ airg@ﬁd“c@dﬂagaxﬁfb%? ftiak E&nﬂé(t:%ﬂ Jgﬁh the

.12 nonocl onal anti -
monoclems] iabidetidy<CHR-32.1% & 1 o@@editive Hundehg FSkay prd 2 magieolawal

v SR Bl 5 S L7 o PRIGEA S o
any of thPfeddigPREnsd1Hs] BEtbodicd W Berd Fhesiiaitent Pding R &bﬁﬁﬂﬁ?&
and | R 12. 12 nonocl onal anti bodies can conpet e of

specificaiy bindingdn dherumarotid0 ewigenl Theserskilled icHwmrt wcegnizsthaa

e PR BAB SRR ol 6 SRRt EIEl e

herein ifi€lhdisarftibotict Aed hntipeh-bireiiesiafmennthErRdgthanae prydaebdma
NHL) patients. Enriched NK cells from

|
recombip i eE megiegs Vel EROT i Wergpd desibay REreBrPUEY Gt
include 30} eﬁ[msyﬁg trﬁcgno%w tapﬁr{tfﬂgd@%/ EETR S CﬁfR—cl:Z.(IEXgW Eg’ Ben

Were used as etfector cells inthis assay.
recombmahilgpaldscedexpr ess CD20, the target antigen for

i tuxi .(Rituxan(r))., A ctivity of the candi date
AN A e S LT R S L P
s rat; [ j ' In i ocl onal
admini SEHHAS L rAHER o (lopoiBoal) TP AR DL b R 00 ot
composgfony domprisingtsuiishla gntagonist sttigd M Gantibodios eantigeodieding B
el,l | ma. ( Namal .nodel . FEi gure enpnsirates
fragmenif sreoh B B Rp (B AT S0P IS ot eRH G R4P SERIRHIA oo
fragmeréithdreof3s th @B dardgllfind 20l 0 00 IRk £ €b dhdut FRingfie, Fohilatoiab

usi ng an unstaged nude nouse xenograft B cell nphona

|
0.01 mg/kp tecibputdftieng/kgrEomrabepicd. hmesks o abawpl0 meke) @ﬁ@ébout 1
merce G TPRTRSHIAES B Bt AP Ry ol o
about 26 aigled, €t ﬁbdulicfl tatnllggﬁ:g ll'o: atb;cbwi Zﬂﬁthg/(lgl( gagmaab;sﬁta&gg@l/kgid about 15
n r ce (0] uqgl noael . ,
ek, BoNpmEbEN: DB GhOU P G BE- Tt HsRREHY Bighomsfhodat

i 1 R . S
wsanch g 5 5 15 AR oy BERRQIEN RN GRLDES
multipl@RiEGingratiies ofalth@abdticdlly effectimel dosetafthaatbagogat asti-CD40

) Daudi .. | homa_.cells.. Fi re 9 sets forth the am no
antibody of ant@é{y)é?fﬁ’é%ﬂ?%‘ine%ﬁ]éﬂ?%ht and heavy chains of the

The antagonist anti-CD40 antibodies identified herein as being suitable for use in

the methods of the invention may be modified. Modifications of these antagonist anti-
CD40 antibodies include, but are not limited to, immunologically active chimeric anti-
CDA40 antibodies, humanized anti-CD40 antibodies, and immunologically active murine

anti-CD40 antibodies.
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mMAb CHI R-12.12. The | eader (residues 1-20 of SEQ ID
NG 2), variable (residues 21- 132 of SEQ ID NO 2), and

woansstians4 (resi dues 133-239 of SEQ | DNO 2) r egPOQWAISOG04/037152

the -6-light chain are shown in Figure 9A. The |eader
(residues 1-19 of SEQ ID NO 4%5 vari abl e (residues
20- 139 of BRECY DESGRIRYTON $2F € E@%AWIN@& dues 140- 469

S | D NO t
o Doy AP CHAES D R nioPlln 3B
CD40 oh@@é/é{uﬁb@bﬂyﬁi‘phbﬁ@ cBNInERARds}. 12 shown In FI gure 9B
efl ects a substitution of a serine residue for

th
Eﬂlgarﬂs A4 and JRrillastzate pinling mppertiss AfthsEHIRE. Ny CHfrd 212

ot B £ RHERE ok MNP LB I8 MR

of CHIFES@udre CHIAS2 .1l D enomodiiong] antbiediewcte cel suttive CIh4hpreedas n

subscanses P Higrs) ingRe Heumas wive s HoCETE il GHIE AT,

monocl&ﬂag aﬁﬁ%d@l S?TZ%%Q CH?%H gﬁ“g@%é Héantd'}ﬁe bb&ih toaRfl sﬁﬁﬁé&CDm

Ins o The™l eader (residues 1-20 of
BigQras DANGARB shoav ARl @adiivisyiod thesragdida@naiocR@ dnBbodies

1 6 t.ant 3-239 of, SEQ | . 6),
crR-5{ Sl AR Eig b aelr He 105 RPh e DR FE e
lympho{n%é(gﬁ‘fL) (aB&lts UBSricked mfzeﬂ%@@n@a N6kndd] votidtder BbSor either
(residues 20-144 of SEQ D NG 7), and const ant

fresh affer ésoilation sFlzn&&W)mr@ftesmyangl@fmghé gt Bhe (BigurenEB ey

used as gga %tPra?]e{lls n‘%gﬁl zhc,s?% IAs lﬁlgf,eeli%? 50 %X&)%SS% (; (ﬂ%ht et antigen

for ritudaBR(Rit&8BYWADOC doitiglty 6f theBardifidte ai Sbsavswostpatadtvwidnthat
of a serine residue for the al ani ne resi due at

of rituxiggai- t i on 158 of SEQ D NO. . The con‘pl ete sequence for

i 4Ol U B P RO T S i
5.9 and CHIRe I €2 ¢drhprredto; thSE{DrEianxl@b u);mg(an lmktegesl!’mldb _Imcmsé orm
BN A kR T T T T
e SEGhERNEs Fn Yivd St Whifor RAGIH §Plf119ﬁ691<9{a1 BRS04 R -

m no aci d sequence shown in Figure 1 . Figure 13
5.9 and §HdiRs12. hzcoraparedia thaigofirdwrerab vsing anﬁm@&mrmle IS

xenogr bl Fe et TR A RAD SR ARG s bl Srati!

Fighard OWENTsthtes T M6 anti-AfnetSREvIRE 6 LinBnodlGfa€ histidodied |OHIR-
neopl astic cell growth and proliferation, whether

5.9 and iRy hh h2 compdrediagthat eftiuwsimab psiag estassd @u@e mAwse xenograft
B cell lyrggﬁgrég au.%sl | e‘?ngRt '(:Gc'nsi B regréss (?ﬁ terms "cancer” and

0’ or escr e physi ol ogi cal

Flgildé 7 klows the ﬁﬁimll gsddifet déteniiyipi Glad hymisdh af GDROranad €D40
unreqgul ated cel | ﬂr owt h. Exanpl es of cancer include
m°1e°ul§t§t°n3\13@aﬂ1‘8@alll49ﬁ‘t‘@&e D | ynphoma and | eukeni a.

td OadvRs: @tpatw'e 'KTW;@ QraRULABTHR- 9??2 & Frituximab
copr otel ns havi ng the sane structura
againstﬂmadalgmhomapdﬁ VWi | e anti bodi es exhi bit binding
eCI 5 Ise% I"c%thttﬁe g&ln%ngcug seqliences for the light and heavy chains of the
mAb CHIR-12.12. The leader (residues 1-20 of SEQ ID NO:2), variable (residues 21-

132 of SEQ ID NO:2), and constant (residues 133-239 of SEQ ID NO:2) regions of the




I mmunogl obul i ns include both anti bodi es and ot her

anti body-1i ke nol ecules that |ack antigen specificity.
woabosmeptsides of the latter kind are, for exanmpC®jus2004/037152

produced at |low | evels by the |ynph systen1and at

|ncreased levels b el omas. The term "anti body"
light chgiiare showhin bt heleaderdissiduon ki ® of ﬁEQ;IDaIéI@e%vaé@ble
(resmu@s@d P@'b@m E?tN?quanE c@ﬂﬁ%ﬁgﬁ%sfdﬁ & 1P PUAB AR NS (
reglonscbfal]mhbwy)chalamde steeothifiamt 9Pe fihe dhﬁnmrmfmﬁamgeélbﬁ for

the heakg PR of Biear A0 SR MY FBGA Shs BdcR ek aybstiation of a
serine regea% ﬂir&mw&mé waﬁﬁle o @éﬁaﬁ %3 S@g;ﬁgﬁyﬁr@@t *rﬁ@éarﬁﬁlete

e., the 1 ndividual tlbodle Isin
sequen@ofsm ftas varana pfthie dieantyi dain edbemAY CHIBd242hd et fiathinSBQ
IDNO-§CCUHi ng nmut ati ons that nmay be pr esent in mnor
hounts. "Native anti bodi es” and "native

rﬁgwa 0g ki ﬂh@%odﬁ%o %&ggéofoiég%qgﬁf St (F?Qiﬁ% I16A; SEQ D

| tons, ¢€onposed

coproteins of a
NO:1) fad gt At QFigniegiD: SEQ BhNORD farhe oith paﬁmnzcbz boavy

h h
e PP RS0 e BB Bl R B2t
mAb CHIIR 4. esu’rm Iéedérl(fdsﬁ@&ﬁl-\zafo&"SEQaIﬂJNQ a)hﬁarfae&V(yescdi@s ps-10%
di fferent jmunogl obulin isoty Each heavy and

of SEQIND-handFoapaar (Reducs 435259 3t S8 @5@@@&%@@ regiongiaf the light
chain af§ il Fighht FOED ThiRElcn FANGE RAO DR B NBPP, RlfLf:

(residuckdifal 44sof SEQ D IN@1T), anl aomtd&ﬁ@eﬂd\l@rhéﬁbﬂrﬁ ofGRY D AO:Pne
) egﬁg%VLs dac nstan .don?i it its other end; the
regions o Y G8HB AR Sewade by %alyegnaéqvp gﬁ@ﬂaqﬁr@gﬂoq for

the heaf/j/ Elfﬁiin 6Phe AAb CEIRES 0 sl?cfwﬁ heripaRvMYBG: c@s a ﬁtﬂ)g%ﬁllﬁgn ofa

3 chain variable domain IS aligne
serine m%l heafor theddemanaresidue hepdsdionyl 58 wASEQ IDaNO t uTlee ccampleto

sequen@ ol E PR ST Bf P RHEA A ChB s DbRe GEfi seo

NO:8. The term "variable" refers to the fact that certain
gortlons of the variable domains differ extensively in

e ht ehoxvrdhe ceding preprece Fimrat2AuSHKY D NQ Ak fdsithekbog

1sofom€tgﬁ} Tdan, al?h(g La%ﬁﬁn@ ECIS Eé%@g{ s?ho lnq IF %,rr]et: Lﬁ? d%ii(s ?Ié I\LCEQO)

and theevding peqlicats (PbgtIreGZChSEQQIDONO mbwﬁ)r\ﬂaer loap h@fﬁﬁﬂ@ﬂ Hgnaaf
CD40 ant i bodj es. hs concentrated -8-in three segnents
(E@gmogs! %?&BT’IEFP@ PR 11 Pigges Wi ni ng regi ons (CDRs) or
I h e
RS, IR Eera g o etibed PROMIETE 12 Il o
formulations meesuedloy diffenstiof scamning bilerigietmp (IDSChr e cal |l ed the
framework (FR) regions. The variabl e domains of native
heavy and |ight chains each conprise four FR regions,
| ar gel y metpRiiEY DEICRIPIEGN OPHEINAAINPION connect ed
b three CDRs, which formloops connecting, and in
o1y aasetsed beminmtplpraite albheoplastic celhgmtwtls amdiproliferationhe

e ther in c
T R R
the other chain, contribute to the formati on of the
antigen-binding site of antibodies (see Kabat et al.

(1991) NIH Publ. No. 91-3242, Vol. |, pages 647-669).
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The constant domains are not involved directly in
bi ndi ng an anti body to an antigen, but exhibit various

woehtesauess4f uncti ons, such as Fc receptor (FcR) pornskong/ 37152

partici pation of the antibody in antibody- dependent

cellular toxicity, opsonjzation, initiation

dBASETEIRE GROSEE R EFRCCRAE OTEdREt PE Q/es%bﬁjthﬁﬂéiﬁl%]@&cal

. r

conditi S A ApEe BBt i Hca ol hea SRR LS b PR
Examphes toif barstyr idohtdedutare esphmﬂedatoelymphommhncgbnkémmdl ng. The

KB Rboes, G e S TS A PP T S eV B LtspRme

structul(al cl?aractér?ssel'cg U\Wﬁll@ At dlel bahibit gﬁxdﬁ% {ga&}imtﬁﬂfjar@%‘n én,

in the light-chain variab I n and
1mmun(>g1|0 uhIBon@Bd‘( bioth ant@bndligznd othef igjbody-likkendiean s thitdck

vari.abl e K t .al equen of Pr,ofei ns
antigenysPe}ifgioh fobep es/ St nfor dhag s T SRBF, heSusih B
levels bSah¥ isasph SYatdn® ad atMitﬁédsdeIe@el@fbﬁrH@@l&ﬁas Bet hesda, MD)
and/ or those residues froma ervari abl e | oop”

(The germ taagbedpe'ss ped3n they laroadssﬁssgse(inﬂ)coverﬁ @ﬂmasgenlqlt@)

it A SRR 304 RSB, 900, AT it

antibodiksaiabodi€s) Pt momﬁiﬁ:ﬁ.@@tﬁ&@ 86’1)1pﬁsmy|ﬂle Bie@bing.
&,6 901- 917) rranemqyk or resi dues are those
B} aneRapingl Fbpdy s ué@dw’é?remﬁsﬁrw@nwys@%qhtwde
o 0 O ORI O o
comprising t@mopblamdnrage identical exabptefor pagisibie mituhliy ocourdang mutations
Ies of anti body fragnents include Fab,

ﬂMInwﬁiﬁpr %%@' Qﬂﬂmﬁﬁ fragments; diabodies; |inear
al%ﬁ@ﬂit%d{eg'aﬁﬁi 'Rafle AmudobHlind £4 ﬁédﬁll?—ﬁgterotetramenc
8(10):1057-1062); single-chain antibody nbdlecules; and

glycoprotging efipbolt 1 10,04t dalions, eempeserhod two iientieal fipbidj) chains and

ovo o GHTERS P3R5 0, BB LA ciByes v

covalert dglfefti tondafile Wetninder SF disulGlElidREEORRTCD bidhB theTichBy
and a residual "Fc" fragnment, whose nane reflects its

chains eftffiffetept wamunqalebulinisayies dgpchyeapegns light elacan lsahas
t
s 615 805 SR, BRORD. Bl il g g gt v
domainaiVgs Sollawedi tnge aunhbeg @i coristant dordainh Each Mightuhagrtidshodsiable
d .fragnea% hat contains a conpl ete a(i en reco nition
omain g glip Mj 2l onsint domaL A Ha oer 60 Shkcraustant g of the
light ch%ﬁﬁb aﬁgﬁémitﬁ R fgét @n&m%naﬁn Ofe @aﬁ/‘ﬂrychaﬂngndjiiﬁ@ ight

I'i ght-¢hain variabl e domain in tight, "non-tova
chain vasahde lampioris akigned veﬂrt@b waridbde dorrain s deilesyy cmn. Ii’eamylar

i.n varlabedo | ent |
amino 58, R PETFGAC BB BT Bl et T 2Dt
variabl@#éinfigavy chains can associate in a "dineric"

structure analogous to that in a two-chain Fv species.
The fegmy yariphls” rodevs fgie dact Bhat edrtein pordionsefdbe gpRblodomains

differ e;?@{iﬁvé’l?bl 5 18ndO r@ an %«ﬁd’lgs L0, d&kl 1Rf}he%1§1;hng/ﬁn%l ner .

ng si e on e sur ace of
specificfiyl df eadh patiyylat zhﬁbsdy(fo@BR@amaﬂlfaﬁ antiyeh) Hewe e Rgtability

cifigit |bod However, .even a single
is not ev%ﬁ Ff@“&%%lrwg ?}}“ Yaﬂabive domapis of shtibediss §f i ﬁwentrated

three CDRs specific for an antigen) has the ability to
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recogni ze and bind antigen, although at a | ower
affinity than the entire binding site. The Fab
wOnegmams4al so contai ns the constant domai n of pCiAIS2004/037152
light chain and the first constant domain (CH ) of the
heavy chain. Fab fragpments differ from Fag) fragrrent
in threetspgmiiets saldrd Gopwleneniarity deicaBiningrssiops {(RR aﬂr@ém?mm
[
regions YEHLHIHE igh G HEMYR GOl JHOMRL Rohag Hcfo iRy,
conservled pbitions @€ sar@bdﬁ dlcﬂﬂalhnexre icallddahe Emhiewm‘k QM) ctgiotse The

variablq dQBAEHP GG YT PINE S SAEb A9 P E R FeEions, largely
adoptmg g@él‘%@{ é%ﬁﬁfaﬁoﬁ r QfiHG R BPthpd EBRE fwlﬁapfonfnrlé@ﬁ nts

ave hi-nge cystei nes ‘between them O her cheni cal
conneciiing) phd irgsonod caaext folomolg prtadithe ﬁ§ha¢testra¢t9® Wh@GBRSTm each

iy U i SR B ALkl B e
other cH%Jn)? %hﬁﬁb@testb'tﬁ@forﬁl)ﬁﬁ’&ﬁof tﬁ@bﬁt@énﬂﬂ&ﬁﬁg §ito) of%ﬁﬁbd(ﬁé’ﬂf(g&

based on the am no aci d sequences of their

Kabat eéah;ﬁ%ﬂit) Nd8riibhdYo. [Qé'p?é’ﬁé,l‘ﬁq} bpagesed4drfiGid aci d sequence

t stant do t h
Thesnosronnrrns <o bb Rediddy POMRE 8 sifbody aan
antlgenTElﬁfe&hﬁ)ﬁtevahbuﬁeﬂmjt&rfun'dtl%ﬁ§ @ﬁclﬂ:is Frgadptor (FURPghdiag) i ns:
g, 19gG_and Ig and several of these

partmmrﬁylbef \%eraph@dwn\an@@siw}ww heqlhuds dexieifys gpspgrzafion,
i oS LBy T O o e AR AR

dheé tene'hypelvasses region!' When axgéda]hmém nefesrie tleadnhiad acitipha,
nd mu,

residuct by {IRAY UK KT ERED A EHiect bl i pervarable region
compr1§é9. Rl ?ﬁg 'ré%ﬂﬁxe@?ro?i { 1 ShPEmGhARS %%teﬁfunh{??ééi@ﬂ"’ SPepRPS

are V\B nown feren |sotypes have erent

(i.e., regflfiesded4 (Lincil-6mEL2)Fond §x2hili3e in thedight-¢tlp@l variabile dpBBin

and 31:85 (B B30 A0 a2 LR TS Wl iRl g oot

et al. (1@9@}154?,%%@ of BFSEMs bpﬁmﬁ@t@%@ I e§10(:5'ﬂpém \buBlic Health

onposi tion that is ‘conjugated direct or indirectly
Serwcet Uatlh@al dnstite Q?Hsdﬂagetms P pansl/og th¢sa eslidugs from a
" v Jhe lap t |
wovec PRGN (RS S IBRL AT SPLEE Bl a3} o

chain v&dstde @dmain a@ﬂ%fﬂﬂ(}I@) balse |(H2)IHMd @61 181 YH8) ﬁlhﬁ@hé&i'b/ chain
alteration of a_substrate nl? or conposi tion that
[/

variablg 4o E I and Fath GRVO 46D Rhd D6 A1 LN, SFramework” o

B TG T e S i

residueand Pd- 109h ;I;eal ?gi: nm %E; ?I ??n b:n?an82| gl;at ect agl :d
Antibdsop ey CORREIES & RARHOR AE A LRt ARPY) REGDIY e

antlgenﬁﬁﬁ&'n lok ¥ar@bo1d #lgloh dF |t1%31|ﬁ§act érﬁﬁ)'o@%' t]ﬁﬁﬂrﬁ)‘ies%?ﬁfxﬁ@dg%ré

bi ol ogi cal activity of a native target disclose
includeri@beFab’ df(ab )e and Hn §1@gmpmts,chabnd1ctsr binsk antibodies (Gapatf ef al.

(1995) Ll st 80D HFER0OB FhdlpreBip SERRRARRAR B5E | o
multlspéélfﬁc&ﬁﬂb&iié§fohﬁed ﬂ@m({aﬁhbodi}f framnerRd. Rphiddligxsaes 6fantibodies

thereto at the
produces two identical antigen-binding fragments, called "Fab" fragments, each with a
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dosages and concentrations enployed. Oten the
physi ol ogi cally acceptable carrier is an aqueous pH

woubdsauesd4sol uti on. Exanpl es of physi ol ogi cal | yCT/US2004/037152

acceptable carriers include buffers such as phosphat e,
citrate, succinafe, d ot her or Cc_aci
single GBI IIRA S Pl iR Lt FBRGeTeT R g e ecuitsabiliey
to crysf@lﬁiz%%a&fye?e‘:psirh@éhhﬁ@ﬂ%el&@aﬂ F@b"}b-‘ﬁﬁ%m&ﬁltl‘{a‘@ 8B ivilPsntigen-
proteins,” such as serum al bumin atin
conmunnymﬁmgmdbuﬁﬂh@pﬂﬂyofc@h$hﬂgn@mMgwars such as

OFY b e o R PO R g2

1eco gnﬂibﬁ%@%ﬁﬁﬁg S5 In &Rk fsties AR r@@hﬁ Gonsists of a dimer of
car bohydrat es includi ng glucose, mannose, or dextrins;

one heasve lead prglighjeohain @ughlealanﬁmwx tighty gan-cayalerH gpsocistion lng
smgle-clﬁ%%’lll1 F{f %GC?%I Sy 1?68}1 dnd o %l tll Pg é@%&gi&%ﬁﬁ%%c h as

um " and/ or non oni c SU

covalefithy Nitedybyemexitle peslde (ke sucka it fleUighnartiheavy chains can
Adn1n|strat|on in conbination with" one or nore

associafq i ' chmene Aeiire snaepons & thaldn adwe-chpm vt spresy dt is in this
conﬁg%?@%?ﬁﬁ%%ﬁ@%%rg? Cé%ﬁ%?%ﬁ%&n\éﬁl Q%maﬂi ﬁl‘ie{rgét @@eﬁﬂ% aﬁ%tlgen—

as' useq erein, ers
bmdmgn;mer aothgamifsea dithaV gdkadiyet. iCvlleaively) thmi CHRsmenfer

red as a un cel lular_entity that.L can he, or has
antlge"o@é‘ﬂmglfg gdigily 9 ti‘% E‘?tﬂqoélﬁt Hewgveg even 2 F’é‘ggﬁﬁf’ﬁ@ﬁt‘h@é‘&’c
half of 8h FIREH n‘i;fn?%t}eﬂhr&c@ﬁﬁy %e%ﬁfc' B arﬁ@gn) Hh% |th€j§)1ﬁtl§/%

progeny of the "original cell that has
recognize and bovt astigen, taltheughred edeweradiinityathan the epntlmg}an@an@fslta ]

' || t Ly be. | etely .
TP Emion R PUHBS e gpratan Semain & B e Elfin g the first
constar AR a ﬂn@P) a5 tHelhRa®y ¢t3id) b RaLABts TR floth P& Ba@hents by
ent a

accid or deliberate mutation. "Human effector
the addiféqn ef'a femerepidutect jhecaarhaxatterayimiscaf sheokravichain Carl Komain

includigg dnd§t If118 y%Ie %%QE%W%E CP%S/Sm rr%%i?ﬁ. IbySHtlé1 the® cell s

press a eas |gendependent

_designaI'EJan heneit ifatTet’ mmtldxtt@dyytenhé\%@ueésﬁ betieondtatdoimaths bear

npl es_of human | eukocytes, that nedi ate ADCC jncl ude

a free tbi@?gﬁwar Eabiyt aripody dasments gristelly wersmpayced gapairnef Fab'

. fragmelits th?crha(lé\'@n ‘é@#éé\ineémgg ttFlém t{1 magzﬁ%o npdlmﬁ%o antjbe ibody

eosl| nophi neut r ophi
ﬁagnwh&umgamokﬁ@wned Anti bodi es that have ADCC activity

e 2Rt et o puubodies R estBiins Jeut St cbompissspecies
can be 386dh AR OB 18 §tirRP@B§s§ ]g{ﬂﬂird ﬂﬁg@@%n&b&al(é% dy

engi neering a var|a l'e regl rom a
based amrthv amiiabdoed s@gems bf dgireohsting damaingG or 1g&3 isotype

nt region. terns rece ' are
Tadandiae g itk fno 20 sedites ot B oY QomaPiat i neavy
chains, iR RO Rbubfs @aﬁtﬂekagﬁgned-% %1@&@1{’[%&%% 'ﬁ?e‘?e b2 e major

‘nat i ve- sequence human R Moreover, a preferred FC

classesjod humnummunbglnbhsluanlgég @lanligEbIgﬁy a(l«a Igdpavel seearelnfchgse
F
ey ey RS B SSRGSl £ 080 12 Ty 200, T

IgA2. EidIeanpichatlcyngaltidesdins Qlﬁaffﬁo@éspbﬁtﬁﬁﬁhé GIFRBIHR Chssck @RI |
- receptors include FC%RPA an "activating receptor' 21

immungglebiesraeaeglicd alihanddia; pron.csepiop And muyirspIstielyeThe
simlar am no acid sequences that differ primarily in
the cytoplasm c domains thereof. Activating

-10-
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receptor FC7/RII A contains an inmunoreceptor
tyrosi ne-based activation notif (ITAM inits

woyb@pkuasswmi ¢ domai n. I nhibiting receptor FcgR BCT/US2004/037152

contai ns an i nmmunoreceptor tyrosine-based inhibition
in its cytoplasm.c do e Daeron

oot SR BT 8

1mmunf> ﬁl]ml?mfsdargw%gﬁbﬁg ?Tf?%r%lﬂ péé %%g% dl'gﬂgfgﬁt effeé_b)@tv functions.

For exdnnpteltameinHgGe and msmpty@ndmdéat&msb@ty—@pen@&@ 951)—mbd1ated
Lab.@é& Med. 126:330-341. Ot her FcRs, including

cytotoxigifyg b&WdEntified in the future, are enconpassed
et i BHEY WieRusfeh@éin refgﬁ% ta@i%fébt@bl%%ohﬁ)%{m@ gs the

neonat al receptor, FcRn, whi I's responsible for the
compomhalmﬁfaers conjugated diredtlyl @@dlt@tly e theanibodyagyasito genezgte a

"1abele§1 ﬁ%)py g}fﬁgﬁ n%affgl@f}e? 8Zabil d ?Fe(g ?Jld 01%1 1[9 9e4 ?ab(e)lfs or

fluores¥éhy $abley) GRKE tﬁéwmmtdlﬁgﬁmﬁslabaomaﬁ mmlpk@cheslaeilalteﬂagon
cells can be immortalized by infection with the

of a sulmbateetommans oy perROS{tEm\fat lmvté%ble Radianughidestthet ca prye
r t I I C

as dete%eﬁle%gefl &Mlluﬁe fQr %aﬂiﬁe ?qghﬁ%%g:[ {)ﬂega X % ?rggyReﬁl% At-
211, CiB&l7) B1-188 Zﬁd Pdd m‘aru mak labbbiipheslsd 602 hed ditectableteneity such as

future, the immortalization of human B cells m ght
atOXmpossl bly be achi eved by introducing a defined

b t f: hiei

(e B oBhr s B AU 0 R\, SHFCRIRORS olebily

that pagiajly @s fullyrbloékst imhftmisj amenagiezes aballygical astititynofta native target

. together with the.Sv40 | e gncoprotein and an
disclosggh Heigdr b Fps AP AR PLTRSHER BRRE 1 n the t urori gen c

COAMREST LMsef h&@ihrfﬁélu Pm%éhﬁ i Rbe e Edrﬁéﬁbé)@ﬁﬁents
cells (Hahn et al. (19 Nat ure 400: 464-468). it

or stabiligers s srbhantoxic pr thduele 01 wamsyébeiog expased thefato gt { the

NN EONEHRTI LS T A
e &
TS SR T i

bufferSamah prighosPhate.eaiAte, sHecngigand pFker ﬁ?éﬂamcysrdesar@@m ants

et SIEE s Bkl HBbe 1 MEhf o sy pdirotiaes

protem9 Qﬁkh as $erumratbumivegdiais oRimmuitiglobliting; Aiydeophtlicglolymers such
0) Proc. Natl. Acad, SclL USA 97 122-727; .revi ewed
as Polvay mqhéogfta agyino podpBh PHENRER, SlHamMF, sspasigines rgiume or

Iysine; Rfno MHBJi(fe lgacm%dlessgﬂd@%? Eértaﬁ]@dweg intREifRQITRANEOUS

et1on e antibody heavy-chdin ol ningregion
mannoge] by dgenes icheletmghagents sacild agBDTAL sugar aloolanls suvhes mannitol or

ts.in Lete i.nhi bi,fion endo tib
SorbltOLPe@Jmlaﬁ CRUB PP o JosiGRE ARt daR S
TWEEﬁd poly %@r@@ﬂ' @@55 andTFlﬁfb‘ﬁfc@ r A‘H&mﬁ@@atfﬁﬁmﬁﬂ c&ﬁﬁﬂhﬁdﬂ" €
|rmunog i'n gene ‘array in such germline nutant

with" ofe @& Mose f.nrth@r therapretiqrgsatidndludes simiiaaors pendyogni end

(Jakobovits et al. (1993)
Consecﬁg\puar@%‘k%gg%%?’%ﬁ%éndez et al. (2997) {Nature
Qe rigdst eell,"Las Ust6 hdrz), rdfand@o gatiabaigatism driaikefyotic cell or cell
transgenic mce that, when chall enged with an_anti gen,

line culiungd ﬁ%\? sgicRilYar ety it sanrhe P‘S/haﬁlh%‘h ugett dsoPwient fagias
was achi eved by germline integration of negabase
human heavy-chain and light-chain loci into mce with
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del etion into endogenous J segnent as descri bed above.
These m ce (XenoMouse(r) Il technol ogy (Abgenix;

woénesmaigs4Cal i fornia)) harbor 1,020 kb of hunmarCT/US2004/037152

heavy chain | ocus containing approxi mately 66 genes,
npl et eD and Jre nd three.dif ent const.ant
rocormly g SREOT en e o HE PHSR L TSR BO e ROEGELE (6
original 9%“ @1 LPhAA%3en }%n&ﬁg&f WIS lﬁﬁgﬁ%ﬁ&hatﬁl@pr%rﬂfdf%mg_[@ gell
odi es produce

di e I'n these mce closely resenble
may ndthetessarin be cotnpletely identicl in mompobigy orimgénoemingr e HNA

compliak MRS p3SE 0L AR SRELLS Sy AR
eﬂﬁ&%@fé%to% RLidP sk RakshyeestiRat dgpretd @R drnds HorReAliserform

segrrent t hat pr events gene rearrangerrent in the nmuri ne
effector ﬁma:slonguszemtda thegellsexprestatiloastiFORIH aad camy Pleantigen-

acen 3] A g R R PP AL B

1eukoc;y(é's fha®inclid ABTC lnmab s ﬁbmalrmobdhﬁomcﬁmbbmnﬁ (EBMC),
nodes or spleen cells and may further be

naturalslellerdﬁ\E@ dells, rBORASYteS, mycrg@}ag@% nnsgn?rzhﬂsaaﬂs@uﬁ%@% yith
PBMC% Y gell(s%%ﬁg ﬁrgﬁn%g || tlbd{}esotﬂgt l‘?ﬁf@ aBec %i‘:’t?‘gtyt%é@ Blplically

ures use el oma ce
of the EFIES Al S 3Hydayped (NNS tlm imaddatidretd 1311:1&111% IgGih aad ME@ antlbodles,
aspect, _such B Itu nay be . screen%

such Tn@e'é}éqqng, alny g 55; ??é‘t etnlgg)[ee%n& a &gﬁl € reglon om a
I
non—APEa:?g é{t g .or %ﬁlé&gﬁﬁ'ﬁ'égﬁxehpﬁ) d86;1 Bk I5¥8s Wotype t(:B@e‘,tant

n I'gen proté&in conpeti Tion assay with known
regonantlbodles that bi nd the antigen of |nterest and in

vitro bi to tr entl nsfect ed ot h
b G e o PR Pl el PSR o Fonrt B P e
Fc regidﬁvﬁﬂh'aﬁﬁbécﬁl dieSfibRfted PcR WPRRIVel @fifends HufiBh Fﬂd sMbfeover,
treating huran patients with di seases nedlated

a prefmedrﬁsl:lRaIB joue that bode an &G pratitiody (v E2rTDAGecsR|PF | m@ludes

oG B R TR, o YR bR b Iyt Al GREO
altemaftfv@g@n&ed foeme of themb@tad NFARSL feadpiters nnﬂudeffényﬂtAl tandy

n |genb|nd|n fragnent thereof promptes a positive
"actlvatmrawmri' afi mhlhﬁtllilgw@cifé?ﬁ biYhighhies) F@H’P‘i@ amino
0
wia sl R s bR b ad st sl

receptbt PARALA vortain by Qnmluhmgeaptcﬁ)tplroemséﬂs@lluctmmcsunb’raﬁ:(éTAM) in

a human cel |l _and. are free_of significant oni st
its cytalelnmmdym%tml@ NGt eCeRior Eﬁ%ﬁ@ onfas g 8’%?0??6%d

tyrosuslﬁﬁbasgg ifdfHoR Hdie SI'TIIM? iRitENTBR a S Qrofna @S DAgoR €1997)

ese anti-CD40 anti bodi es and anti gen- bi ndi ng
Annu. fReaghvenvl. t 156203623 4 EcRseferevissvel on Reveitn afahKHWt dgoh) 4anu.

- o B, S0 RO 5 S IO BT R 8 b o

Haas &3 (*?9913 &5 &b (Eim‘i Mgl GBI Diher mcmbmaﬂlghﬁd;se% sad

nonocl onaI ant i bodi es havi ng the binding
1dent1ﬁ¢damathc Eytimst arggn@:mmmcbma teraniticBo ép@gl @he term Asoand
R-12.
e R
IgGs fbrtla@mt(ﬁugrér &M (@9P6)Ul badies. Hi7si87omd Kiteered.n(199)lude
ant i bodi es and anti gen-bi nding fragnents thereof that
Immu’a?lez‘b%)%(}@gﬂ reconbi nantly using methods wel |
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known in the art and described herein bel ow, and
i ncl ude, for exanple, nonoclonal antibodies CHTR-5.9

wands0kd4 12. 12 t hat have been reconbi nantly prodwsem4/037152

-14- Anti bodi es that have the binding characteristics
of nonocl onal anti bodj ea,?( CHR 5,9 and CHER- 12. 2 .
Theteera aRTPE ayste sake Bgar pytihpdiss. Far @f%gi% SgFreine

ot ol AR SO S ER BB P HER

EBV—ir%C;Ibtghée}b Qﬁdi&fﬁ)qfrﬂe&)icgdneadn? (ljlsurﬁglslﬁrmislms ondyt ﬂeiaﬁiﬂbl&-l&w Yiads of
LT . usj].n

iSO T e, el B0 D5 e

the imng&ahﬁaticﬁ#‘&ﬁhﬁ&ﬁrm’ oBI Iﬁig@@{)és%ibb; Beachitivicl ‘B?iilﬁc%m%bﬁngar ee

significant agonist activity;, in sonme”enbodi nents,

definedt doibindsionaif ignsforntiDg @edéss fucyapbssibilithies kighlighted loif a recent

I

omon B 5 S 55 S P B 5L

SV40 @g& BHYPrsibintdl IRt Ogetid AIRAGES-rasebidRiden ﬁiUtuﬂ)‘éﬁFérﬁc

e nethods of the invention include those npnocl onal

conversien pbouineshunan epitheliakanddibrotdast seidritibtmzeed (1999) Netwes d

s T B SRR T e

capable20pbn a2 Gniafid) 06pRIubihg b hepertoite Bf h@RaeXdtitbidies in the
increased anti-tunor activity relative to the chineric

absencepf @nd@gmuﬁﬂﬁ@wn@siabulahpmwgwmé@@wf af\hEY93) Nature

. CTosar v "
562258584 LA BRI s e MR D1 S99, Ry AU
(1996) Nat @iotashnog 148vER34 1y ipdudemerad (1997)1és. GelECSRE1 16; DE@n’

(1999) dorer Voot Lors Trniamadel CRh0 Sl it deati -
US4 97%4622287757%&@&15@9(1 fnoLi?t?e, Ads EHER Bl o B TR B3 64-870) For

nonocl onal anti body containing hunan 1g@ an ]
examplegippas enstesmibed dyit treshomdzygonsrdetation axf ihelzngibodygheany-chain

joining 3o g BB oA e 18
inhibitiGh b ¥AdEBEhdUs anfibbdiEs0aestioch@Yakbb&atsez L. (p993) Bh-abdRdl. Bead.

~_cell lowgrade or follicular non-Hodgkin's |ynmphoma
Sei. USANIX:35517%00 St Tgewsferraf the humpan grsalene imrawnogiabatin gene array in
antid -t unpr. acti Vi .C . j ' ) .
such syt R Bl f BERRHER )P oLl FREblis 6] Syieen
challeng€ {Jakdbbovie @& (1993) Nuikik 361:958253)| Medey: erldd 9997 ' (Nature
ma. Sui tabl e nude nouse xenograft tunor npdels

Cyrph
Genetiqs?/igﬁﬂ%el D baee ganeried mEnmoifansganiqmice that yWhgmehnilengad

it S A B DPTRP oo ] S0 e by

germ-lin® itg egragorogf mé gabasmimrmaolibal y-ehain gnd hightRdhadi lobiintonmice with
honma cell_line as descri bed herein belowin

l ®
deletimEi’{ﬁ”(Eﬁn@gfv@us& nSeEYed a5 darrived akovee hidgse arice tA6AIMatSE el

. o, HoT e ;
oot Rk Sl TRRSARSEhbr 030 B B SRS s
containig ppockiniten66 ¥ parnes) somplett Dipatel Jy; ragiond and thrbedifferent

st aged nodel anti bg osing is.initiated o after
constar? oG 7 BReSRALY Kb hoAGuR SEP@SPRTIg R Vi Eeb S bt
segme®) 484 Cradthbd) WY aHF5IIE prodilddl il AbRIMARNESRly réseMvIdiat

seen in humans in all respects, including gene rearrangement, assembly, and repertoire.
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about 1 day of tunor inoculation and before a pal pable
tunor is present. The ability of an antibody to
wourb@auissam Ri tuxan(r) (i.e., to exhibit increaeeas2004/037152

anti-tunor activity) in a staged nodel is a strong
indicatign that the ti body wl| nore . .

The hupgg papRediFae Py ferenidl GRrered v %qusﬁms anfiodigiye to

deletioh th &R %& 5 that PR enisiRBe rdaien s B® in ek 1

eIeHo Hluxaf’% |S§&gxpre%?gd eog%% cérce gsurfa][}:e énunge oot

Such mh¢eginey bk émeiunizied mltlisan@mﬂlgen E!S/pareqmmatemst amount " of

tsh 0 anti | nvenhl on d Rit atn(r)
of B suchionanicananiefhney pesdiren fep B e
agalnst"bﬁé GitialRadEen. ﬂ}hﬂﬁmc‘ﬂ%@ hﬁhytﬂéq ﬂ%ﬁl ﬁ@%i@n@yﬁtdoa@éjdf s?feen

he |nvent|on i's dosed fgm ght of the
cells anﬁmgjeﬁuﬁ@d b geledied fou melhrbdéblecmig @Mlﬁﬁ-negatme%d CD19-

posmvesc s? ﬁh}g ag&%gpgu%l?ﬁ% cglgfv,ums 9@31%(? f) 615)33/ € seidﬁtg myeloma cells
to generdt¥ 8pbiddinasSasdRttidd aboke. 1, , or 10 nrg/ kg body wei ght
of the nouse used in the tunor nodel, the Rituxan(r)

i3 apgther %@@dsuﬁh Bycell epltuggs may begoragned Buther far yeactvith
againstttﬁgu}?t‘?ﬁﬁn ﬁ Pl{yh ?u(ﬁpéé?é:ém ghﬁau@%'ﬁﬂsg \gftﬁﬁle' n the

rmuse unor rm SONe an odi es of
target/efnhgem proggih a)mmmmloh assaysvigniafowaeaitibydiee it bindte antigen of

VOl rre th UI val nt anmoun xan Thus,
inferest gy ’ék‘éiFFB%é“ émswpt mﬁﬁs{feﬁ%{;@maﬂt %{rﬂef I gﬁxpress the
targeta‘&ﬁ?&x 12. 12 exh| bits at |least a 20% i ncrease in

anti-tunor activity relative to that observed with an

dipeipresertinvagsa is flirRitedilocnvnyioeitioas sad/mdthods fon éregtrgdeehan

. .Nn . e Xe ft.t r t he hunan
patient] YH1B ATRSE AR B bt on BP0 SRnRhe O O e
cells. MBE Blotdaaligvsivesht@ant v hbhrdti- @§)4U‘étﬁﬁb&ﬁ/ ¥ tROMNER 0808 an

increase in anti-tunor activity in this assay. This

antlgenrbmd@amnm therapfovhese admimgtraitlgn pEthicaptibeilyi or antigen-
d
T L R R e

undergbﬂiig tleig lﬂﬂlétﬁécﬁ@ﬁ théi@pjé Ahti b4 arlbollies Shitkble fop s aARPMBthods
dependi ng .upon the length of tinme after tunor

of the mﬁfavé@népﬁ%ﬁcallmn% HEBEB a4 0antipeerpresspdon the sprigeerpf a
e 4808 A TR Bl e D AR i,
when bRiuhd toaﬁh@ IOD4(Paighe on ditfufran €11240-expressinglvetly Thtdei ana@DclOs

; 0 asure in vitro the concentration of anti body . .
antibods iRt BB HE R MR My SPSHA (R 4 aMpgonisg ant-
CD40 éﬁtﬂob@ie@ Sﬁéh B®o8fs ihcmdel\b&% £ imikR to S8 @ @mﬁ«iﬁe

anti - CD40 anti bodi es of the I nvention reac X1 mum
monoclopgi antibddice CHIRLMP and CII-HRa]tZ Endds@iieddfeldve sisd tonoriarad

BP0kl SR o 5
CHIR-TR P CTRE skﬁ[Hd' iR %iayargél:&rﬁge that the hﬁ'tﬁgorﬁﬁtahu&%& and

anti bodi es that would share the characteristics of

antigennipding feAggranty efdhese ynghatiesediscdoseil bansin inhlade enfiliodins end

s ST S AN 0y D AR ERE WG uPBRtF e

known anthelmthndpieisdmeddlekbjn Bblgwbyﬂiﬂ indluide, ibﬁb)tanhplﬂﬁndz%cl_bgal
antlbocé%%(a@ﬂggrbgc o@ﬁ%—%ghl&{ﬁg S%Q%E}L;gclzon 1fa1§nﬂayrgrgt(i)uc%g.l
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consi sting of the sequence in SEQ IDNO 2, the sequence
in SEQ ID NO 4, the sequence in SEQ ED NO 5, both the

weensaess4i n SEQ DD NO. 2 and SEQ D NO. 4, and betCh/usbe4/037152

sequence in SEQ ID NO 2 and SEQ DD NO 5; (3)a

nonocl onal anti body having an am no aci e
dntibodids thyt heviedks bindingcharaisrisiics o H@@ﬁﬁ'PPé‘ aﬂﬁg ies CHIR-

5 s QUL AR RS LT AR e oH BB

and/or BIHE HROfah#epSio e GHIRAS SE@d IBTINGL B12.a0de bxkiill t<b1€1d
sequence in SE a

dctorming HbehoR &P ABRIB60Y PV A DI ETFh CEIR - LT SR 22

the nonocl onal anti body produced by the
umngsﬁL%ﬂhE&%g Sell line . ; (5) a nonocl onal antibody that

Wlmﬂxsthése amlbeqhes ipe CIpteptisplayed ansheé slufise 8Phgnaneellshsuch

a5 hum oo (BRI CAA Bt THERCED A on e~

embodx%ﬁ‘ﬂ%‘: } 1nﬁﬁg 't(lP QWO @ﬂpﬁy@g on4hd SirRcESMMidnt deU@ results in

assay a nonocl onal anti body that is
inhibitiam oﬁpmhxgmum and mgfefmugmf thésethiymageghls. {Ehus,the antagonist

I b
oS bGP oA B Yo P BB B P TR RE P s
monocﬁhﬁ%ﬁﬁﬂbd&@ﬂﬁt B dxigbiCaRaldnist htivaly top@dinbimall dnyl malignant
bi nding to the human CD40 antigen. Antagoni st

human pells expoessingibs edbsusicg fPAPEEPBNal ant i bodi es
| R-5, t
N

increasPd @SEAtmorucaRity edlativee tHebimbrid aﬁndﬁD@Bllanoilena]Zantlbody
anti bodies are fully human anti - nocl onal

IDEC- R pdeAre suafumpieactifis 15380356 VY}Fbo‘EﬂHb"é‘ nf pANRHaf these
ant1bociqém¥1 ln?oﬂsé xlaﬁdg?%g s %Ecﬁie@usciné AEh&L § h?)%%rb%fl i Bs.

153. 8E27 D10.
IDEC-(C2B$ e]DE‘EI thﬁu&emwalsa@omh Sax Bli¢ga, Calefoma,lc@)nméfhleﬂ}e

availa e %b&?@@éﬁ%ﬁ@%ﬁ cal %é’)}f ge eﬁltﬁ gsolg T)I_ésha ?}aeenc anti-
CD20 Sﬁ%{o&ﬂ ahiibd R éatadiife hﬁkﬁaxmg@naﬂ@ 1@?951 Boﬂs%ﬂﬁeglons with

XenoMbuse(r) “technol ogy; Abgeni x; Frenon
murineGakipbleregials 1sthtedspine e mugisiel a@tlv@%o m@g@&omﬁl entiqdy, IDEC-

o OB B R SRRl S

relapscd'Fe 841 Bl Eradb ab fotlidiaaohdedgkie b ﬂytﬂlph@ﬁﬁt (BTHL)a Mhe HdscdRery

G her antrbodi es of the invention nay be prepared
of antﬂg}dwq with supesion gntiiuseortackviky emnpargd o ab® could drastically
b he
mpro TR SRUALE gl R RGN AGHOES DR IDILINhe
Hodgk&cnynslﬂm)mces of the variable reg| ons of the CH R-
12. 12 antibody, and the am no g uences of ht he
vaHiaRlg P@@t@%&r@rgrftfh%mmm a@usms.& ¢ human

Burk1t¢§ iliffljlﬁ ?r?a gﬁfn%s RASHA g%’k%lﬂ(’v M@ﬁ)ﬁfiﬁ NBreftiet RARPBURNGES

vari a const ant regions for the
assay duitigltnot befivityain stegad yuddraionse xmogralf tOHBERNodC] uzm@rﬂee Beudi

forth in Figures,K 9A. e EQ
humary G o6l P & -G PRV TR 1% A SHEB S
mouse%h&r&ﬁ tdBdr mOED ukiAgkd EaﬁcﬁQW Bdra GG TS ﬁmfr@éffédﬂ@e at
heavy chain for mAb CH R 12.12), and SEQ DD NO. 5
distingpisbing the thesangutin efficaeyr ofzp gixen anitbody thapds prewnsjaged iodel, as
for mMb CHIR-12.12 set forth in SEQ 1D NO 4, where the
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vari ant conprises a serine substitution for the
al ani ne residue at position 153 of SEQ ID NO 4). The

woucis@atssde sequences encodi ng the |ight chai npamais2004/037152

heavy chain for mAb CHIR-12. 12 are set forth in
] Figures H A and HB, respectivel See also SEQ.ID NO 1
in the stagedigebayibery dosing isipRiafqdgmly Leaithe T ﬁé&feacheg a
L RiA2 1 e D. b O HARMSRAE af19 bithie
m.easul eg\%zge'c f%ﬁ%e qf“g{r&gﬁﬁgggﬂf %ﬁt@fﬁt’l{%@@ﬁ%ﬁnam nggréaciad9 '
about 1s&gudngasr oculttien drebistdore aymipabld temonisdressni t Bhetability of

regions for the light.chain, and heavy chain of .t .
an antibQHOSUPHRETAEIEEE (161 FHIERGOFEY SRR in o
[ ; ; nce
stagot RERRERLHEAY R IR I GO le
effectivecthapRéteand qMengwef,on theRaude mpgdelk heli-D30, thatarget for

. I.LR-5.9), .and SEQ ED NO,8 .(conpl e se e for a

Rituxag@is %Ffﬂre%?d ?’ﬁg“anc(? E%&ﬁea‘ftﬁ hgéhe Ve@f‘ -S%E@et forth
By Q5RvhINChout 8F thetaR6-(B40 AtibodP BPIhe $@Fntios aiid REtuxan®

substitution for the alanine residue at position 158

is intendpd $E@am meIgye is pdmitigered ppBricavetEht basgy ckhgisnghere the

i AT A PG e e
used inRhé\nihdZnédyl, ITkab®4S alsb @ispeicat OVl mig/kp bodyldieighoof the

ant agoni st activit it is preferable that anti-CD40
mouse g g5t whergthe #sCDYYRHILOGH oF sdvembON é@ré%%% Pethf-slrop 10

. . - . . t.'
mg/kg RO FRisBOGE A% st YREip O tumok lodet AN Ryl ¥Ro dosed at
0.1, 1, &t 1@mpdtd, vesbyctiviche of treiteldly eveighy obthe adusehe CHIR-5 . 9
nd CHR-.. antibodi can be expr.essed anot her, ..
oenitminicsurd o T me HotseBaestt fot Fodn Sige sibgdics of

i ?Hcﬁﬁi i SANEHARI8ssREhbY FolhRe Man FARAMRhS@R of
the inv or rrsll,%gtrfnz%ﬁ i gen- bi nsgi ng fragnents a[cl)lf]e%t(%‘,Hl R-5.9 or

Rituxa@Rl FFhig, fopexample.ahie Gtltypdivmanamonnsicnsbattibodn GEHR-12012 a

et 3F SR oRBL S0 B G300 o B R Ol
equivafit 1ORUrEStuRhMhER hitak el MO sthfedEiddSMouky RencaEERNSOT

prevent the.binding of CD40-1igand to cell-surface
model gsing theglandi ihypian dempliampeadl linsin dhaopamer degerged gsExamples

. t ' .f. X at | hod .
norein 55 5 St /5 SEL0S, 0N o APHLES s i
this asfyn dihiyginteaéddddtibumon astivitytib reffeBBd i the gaeutdr-rédtion in

nmonocl onal anti body described in U 'S, Provisjonal

tumor yplymeokseryad wathithe aniy CD&G/aa8bodyse the jypiiprwigpggempared to
& S o t _
e caft P PR, P, L 83805 100 1, e

after tundr inckuldtiomptheAndnoclidDantibbill €HIBs] 2.1 ¢aneecthibitt antneror 2,

2001. (Attorney. Docket No. . PP16092. 00 bot h . of i ch
volums gt Weabe}lhoqen%gﬁfs‘a a‘a%&ns-yaﬁtrag PRI e fhgquyivalent dose of
Rituxag®firety. Wen tested in vitro for effects on

proliferation of B cells fromnnormal human subjects,

Chngther, differedcdOin dmtibedy ¢fficaest is 4 mgasuag niike thaponcartypgion of

- antibodies.. Furthernore, | R- 5. d CH R-
antibofhéctle oralibh BREPRR s Tuol AR 2Ty e B g of
NK cefls.ORdsxaiiple, iddrgicCP40 Thiswliqnifithogivegiodreachth&itnam lysis

kill CD40-expressing target cells by antibody

dependent cel |l ul ar
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cytotoxicity (ADCC). The binding affinity of CHHR- 5.9

for human CD40 is 1.2xI O 8M and the binding affinity
wohRoBkuiRs12. 12 is 5xI O 10M as determ ned by tReT/US2004/037152

Bi acore(tn) assay. Suitable antagonist anti-CD40

anti bodies for_ use in the ne s of the prese
of Dandh ol LG HPHFRS 8y BHLPEFAGH &5 PR RSB GRoI: 1/10 the
et he CD40 cel |l -surface antigen. The
Concmﬁah&hn}ona antlbodles of the invention exhibit a ]
fiv sdditomta the nmucllonﬂranubo@oﬁﬁi&ﬁﬂ 12Kother anti-CDA40 anfibaglies

that woyff g e Shfpa os it B S ibe BB il e

equivalbi®t a?l%@tﬁﬁﬁ%(aﬁ@qﬁﬁl@é’as%%fHeﬁl@d &B@Weﬁﬁbl’ﬁhe Hit aeebe
analysis is known in the art and details are_provided

limiteditey (tlhéle nBInAg spia] aribody: pradueribaothe hylvademayselbiinect? e §2) 2

monoclgRgRipaty it Rha Dl Gid RalBH s akh ol BEathO g

consistRBlIf @& sequercb4f) SEECEPNO:2, th@gequ@@ﬁn SES) INe&Hlahe sequence
t ransnenbr ane gl ycoprotein that belongs to the tutr{lqch
¥}

in SEQIBING:T, bothethe sequemsgrin ST NP 2raadiSEW 12 O 41394 bo

cen S NS FEE TP T
amino adié seifrchvt dngedisl 362 BlcleiBacidlmyleatle edBipading ¢ 19@F)tidEhe
oSS s b e RS
the nuc?e!o'ﬁﬁé Qﬁgfeﬂgéb ?@bi I AREEIth e hdrRPISSBO IDNG:1 and

een | nt|f| ed. The first isoform(also
SEQ mm @3 atnivmotlonalpntibofiy fhat binds to mﬂp@tpm gapablesf binding the

monoc paGBONCH P4 %‘?ﬁ%ﬁ%&%% IRl R BEEINRT o
antibocﬁ?ﬁéﬁ@ﬂtfs  toARSpit 2% i3 Afesidaey g 8U éf thB aﬁﬁﬁtﬁﬂﬁd(sequence

cessi on N 001 encoded g@SD NO 11 k%see
in SEQAENEENI0 Wo%%@@dﬁol\h@s (@szmb e9mpetofyighthe
T e

antlbodgﬁtﬁﬁﬂl@ fh aftigenisiadiap Magieni of R CHER sledl 2amonoclonal antibody or
03-am no-aci d precursor polypeptide éSEQ I D NO 10

the forqguaneRaARoderad galifndiegdn presedioe 3o (Laidotkde Bip IgEnenb
retains N’% «?ag gB@ﬁr%eé‘ﬁgﬁ Bﬁﬁmgl% tﬂg\ﬂu:hgﬂ%be(?ﬂ%‘?] antfaich al so

sequerice represent rst 19
reS|dues The precursor pol ypeptides of these two

i sof or. of hupman, CD40 share in comon their first 165
M@Mﬁﬁéu dues 1-165 of SEQ ID NO 10 and SEQ
|@e%ﬂ0%ionaﬂlﬁ1b%ﬁl%§ @I?]Rr 5. 9%& Q?HRL gel Pfe ?é@@nt%ﬁﬁz[btle

i soform (shown in SEQ I 10) is encoe by
antagonistarieCDgo anbbodaes fof smnltm: m@t@)is ofithe plrmmicsn'aen@omu Bl

cr-§ SRR 38 an i e BubAR R b ot betetfes

.of the 1§Gl e§IN o duRa ifrbAe &e@ﬁ@nﬁ%a Qb1 FR&e 13D NG 51@ refeieto

fhat contal ned in th i sof orm of CD40 -t erm nus

herein ghibgreell hine 864) @ned 53 652 23717) 133Eb(llef9ﬂl‘%€btq Q?rEIWrthe cell line
12. 12) p s%sc%ﬁ ll%,ﬁ%%% &Ezﬁ?&? Hém gﬂg kﬁe@ t&ohh&nﬁl%d %glplc mice

SUI' ce a

contanﬁ@g ﬂiétlﬁhlan 198G, hé:ﬁ%&haﬁﬂ@ma:ﬂ@@hmm thein $dvas (Xandlouse®
| ong i soforns of CD40. The anti-CD40Q anti bodies of the
technology; Abgenix; Fremont, California). The spleen cells were fused with the mouse
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present invention bind to an epitope of human CD40
that resides at the sane |location within either the

wehawsto4issef orm or | ong i soformof this cell suptaas2004/037152

ant i gen as noted herein below The CD40 antigen is
di spl ayed on the, surface of a var of cell ,
myelorgsS R P HUETEn Bisaherce) nErcionuity byl doptes e ol Haaed

several ?ﬁ{efs & ﬁea%qﬁe SGERIEGRR frﬁf‘célﬁﬁleﬁ 8IS 262,185 OiBteaEBHdies of

or a portion o 0 antigen is exposed
the invérdiohhgayebd pnepared siimitanky vselg mlcé’hlen@ewl fey/eainayr

immungelbbgyloat b EpermBAreRTarat s gt afdlof fistaifisfersin
Wgﬁ&@éﬁ@é“&rﬁi Soi6 bERNS gfshcd o ABO Phriible ¥BioRs ONhS (CHIR-

nes w-t areceptor on a cell and initiates a
12.12 anahmty and tire aagind \acmiweqmmea of tb¢ variahte negions of the (FHReS 3s

o5 G S PSSR Rl W3Ro0 .

vanablé Chndtceﬁstaﬁl b @Vh O br HRSPENSRSN aﬁd gedvly chai-for mAlbf CHER-1212
differentiation, antibody production

are set fonfemd’egtms 9A and19Bs respectyebe] JeewseiER Ja NQ:A(samplete

e BB T AR £ S D604 s o

the heaﬂkl@hélﬂffb@mt OHIR-¢3 110K iane SEQJETINQSS Eonfplett keqhiZnceafioria
ant agonli st _activit y

variantf i beRE hUIRADT BAD G Tint2 éﬁtsﬁtg%ﬂb%l% éﬁ@ﬁﬁ%bég Eﬁ‘ﬁﬁtege? th ¢
Vanant%g)neésery S sﬁﬁs&ftﬁt‘?&iﬁﬁ? C}{e%aﬁgl?é @Eﬁgﬁ%&b\énﬁh 158@£SEQ ID

onses 1 nduce receptor to
NO:4).aThagasiestidel seqg@amdes quzbthnglﬂl@hgly cloim@hd hé'ahfe’ chainefgomiAdt

reduc |ndu tion n ne or re of .th
CHIR—%%»i% dages 1 ﬁé& #ﬁbﬁwspf%l boﬁeel@é SBEyp NO:1
% J EQIHNOBUxodi
(COdm%D?e/qqel 1%p(i(rée erégkl)f %IP%%/]? T%%%%bétg%/%{ gérslg@)n%git)/g p?ef (%\lrI abI/@:y0 e
sequen@@ %r tBSR6avgeHpindor HAMAHIRIRIAS Tl amima su0id; seguences for the

CD40, anti bod d d
teader, Jaoblf USSR EIo0T (3 O BERASORA OGRS SPTRG e s
mAb atd\&t 8rth ANYgirds 1 08and hUB, Akgechiotly] S8 hied SEQ, msm@l ar d
conpetitive binding assays, assags for nonitor

(completerasauericefor tha lightehain ormAd EIRP O} SES HANO:7 (complete

o S NSRS B CPRAERS) S Bt s

for a vaidrt bOthe HRao@UiEdih ofim ATOCHIR Y gt foath infSHE) B2 INO:7, where the
proliferation assays, and assays for up-regul gti f
varianipogarisesa Ses SUBpLHRK fr dhe alamne ¥et§’rdu€i‘gﬁ’ﬁfl‘g’ %&%%E%
a 32, 1@%%& B¥have b
N SR RS R8s Pt e
depositedlivgitt fhiecNCC veigfompaitntaizposit designstiome BT S 542 aagB"ﬁMStﬂ'a’
activity of at least 30% 35% 40% 45% 50% 60%
respectryRly- 759 809% 85% 90% 95% or 100% greater than the
AQRfton6 tahbé%&ﬂisﬂ REYEF e Q)f)réfeﬁﬁlétthﬁ' anSLOB @A -es of this

negative control as nmeasured in an assay of a B cell
inventiogdiwa seothénméciaaisyof at:@pg AZHing afemongstiniFor examplo,najive

come 5 s GRS 2R IPAOCE Myl el LA

region Bﬂﬂfé@Hﬂ&S@ aﬂﬁt(tmni-m ubshEkRskes@an be gapressed onnhsthtr as
measured in an _assay of a B cell response. Thus, for

antibody apive thaihes ANGle agn@w |t we@m@%ﬁo FPRiBgasS pative farms,
cell proliferation, "significant” agonist activity
woul d be induction of a level of B cell proliferation
that is at 18-
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| east 2-fold greater or at least 3-fold greater than
the level of B cell proliferation induced by a neutral

weubsstiasmse or negative control. In one enbodi MeaT/US2004/037152

non- speci fi c i mmunogl obulin, for exanpl e 1gd, that

does not bind to CD40 serves 1 e rol.
recombinagt fsmaRIantigpnshingin gﬁwqﬂfﬁ% 3? ?é%ﬁ% Ffﬁ?tt
cytotox P Yl efler 1|9' eftloPY Gicﬁt&tl@fﬁhbﬁél fon o?fracﬁé?ifsotﬁﬁé Qs an’féH herein
ylotoxZh St

ater t he agoni st activity induced by
below. a neutral subst ance o r negatlve control, preferably

P sTBRCs 3o AR PSR SRR e o

ELISA @g[%e AWK, f,ﬂ%@&lﬁﬂéyﬁldﬁrglo%cmb -H5 RA1UE Cell Bdfack DAY afd St

Ivity Tnduced by a neutral Substance or negative
d1sp1ace:: ﬂrwtpr@{boalsd PdOdrgadd; as d&tﬁnamé)bydiovvicﬂomémc asgayponse.

oo ERRCER LA P M g et

not witl$ 1 988 f thé ahli-CTIM hshodd6ital Hatitodgdlespibed ie®! @rovisibnddound
to a CD40 antigen on a human cell. In one errbo i ment

ApplicagtontYrsial Noe¢/25hH554, isled \Haman dati-GRE Actbuyiesn filsd Qtobsr
fre b

2 200] K5ERCH AR EPRlRGROLED, B Va0 Rk

Anti-C R0 agﬂwdj&s ‘afilet -Cidier an2001 qdyttoisey DaketN6. B 190D2. Dmnboth
agoni st_activity jin assays .of nore than one B cell

of whichgap betstn lp@or@ora ko Tefapicei thedientienty | SYHERCPSied it for
effects Bﬁ ggﬁ &18@%50@%}5 fei‘gﬁﬁmdngf b an %Dél OUI-ﬁRdS@ and CHIR-

erein "anti - antib
12.12 aemsomtmaﬁ;s ativyDadit ankibagies. NArtiepeoie] CEAR15/9 mut@ﬁm 4842

dornot s TR S RSFSP Ot B B Ferh B, . e

ant1bod%§tdr@ Qﬂle @@ k11?@ﬁ4f)fe§ ﬁ@ta&é&@ E:@lgbyséiﬁﬂﬁ)o@ﬁ déRdent cellular
( )2 , and er fragnents which retain the

cytotoxaityi @@CG} thm@mﬂmg@tfﬁmty @ﬁCHH{erS (Safioe hemam CDA0D=6.2x10° M

and tneHRE Pl o AR TR B B U ef by R aore™

assay. di sclosed herein that share the binding
characteristics of the nonocl onal antibodies CHR-5.9

SuitdldeERagapistimtide D4 apldlpdigsdorusedn dhe methpdoef the present
mventlé)n ggﬁ’{gﬁ a sﬁ‘géll% ?nglegs%e blﬁdﬂlo%ﬁ%gﬁﬁ f!nht E{ﬁL g:}é?l ggrfaéeg%ﬁtikgf

i 6s pr
The mJdricdRaalesibgdiat e ftht3Aveakidn bxitibit laeﬁﬁbmedort ayuliléyrinm c@stant

the cell |ine 5 nd 153.8E2. D10 12.12 rr
(o) for Tmrel o s 1M af oast 145 M ayeterbbodieastit by Move M.
2 R
o 3 ERENT FRBSBL 167088l s BB
Biacore®®¥mBinsira gnaysiais lnovwadn dhesat aehdsaitsalre ptogdiednn thet he

"BIAas G B OMAoHs S8 Pes RS 0 hol daR Br e thown
modula‘té‘t}éﬁﬁldl%h@l&% both t he sequences shown in SEQ ID

and NO 4, and both the sequences shown in
%Q(Elmmtgea Id'CEIQ qeth sncdees antigpn.§ "abrb etcspier.” ant CBae\is

0 | Si n [ n t
mena RSB0 AU B SRR L R U el b
receptotr h’ﬁnﬂ?@ﬂéeme eﬁzh@p‘iﬁ Urs BEt@mi WodNGL674,40Dend é(708)37¢; shown

he sequences shown in SE I D

Stameniggys Xl (29 RO 4035 GLBR (190N Dissrieiasts S ABuprslay
SEQ ID NO 6 and SEQ I D NO 8:
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(4) a nonocl onal anti body having an am no acid
sequence encoded by a nucleic acid nol ecule conprising

we splesst i de sequence sel ected from the groupPCT/US2004/037152
consi sting of the nucleotlde sequence shown in SEQ ID

th |
al. (19975 Fhabraocaidngrhy ot BOGE Lo ook eaP TRSes® Pisedy 1
Two isdBnSH hdnZNEB40 (eib? féh%@lely%ghém%sérﬁﬁtvaﬁérﬂﬁﬁ this

t0 an epitope capa blndlng t he nonocl onal
gene, hmtbden ddenpifieduThel fitsy laofmnh@taoumowa ag g "l9pngnisoferm" o

hybrid
isoforty 1) SRR TR B A BaH a5 PoBREPG (SECRNGA
(first reé&’t&y ﬁﬁﬁk@(@c@ﬁlﬁmg CAAUSIESE afd aivtified HSEE)fbEh NGh 10
SEQ I D NG (7) a nonocl onal anti body t hat

GenBardDﬁp@ﬂssgn Nee N?o_ﬁ@l:l heencedad; tyovkQ BPINFOH 1 §seg/GenBank

pocsss T S RSETRFEAD sl A BBtk o

the firsf 7P@ERINEs. Ofhe fe€orfdHkbToda (3,130 Qﬁoﬁﬂhﬂhﬁ "alcmmafohn'naﬂ "1sof01m
anti body or the foregoi ng nonocl onal antihodies |

2") is expressediap g 203-aming- aqld mcuraﬂheelép@m@eKSE@r@rNOrl&(&ieﬁgank

Accessiag N5 38 00359 g TRF Y, 3 O MDY Rikfink Ak A A"

NM 15?854)'9015)‘11135 ﬁIEleaaaE@g@]meqﬁerﬁatmpréﬂaﬁ&darytthdoﬁﬂt t%residues. The
f t hod f ot .

precursiy palaR Ry ShPFGCdre EmppCaeatC D4l e < Tiah iy st

165 res%lgg W B8 tth@Sser ? Ibqqéh@%%d@fb“@fﬁ NO:12). tihe paichrsor

pol yc be prepared by conventi onal
polypeptniemfdhe shiomt lgtaihﬁnaﬁd;ho“al mcSEQ 110 AN(:d60x igien¢adgd biie t@memipt

variant 3PN dhirdistd 3 %P b “Fisf 15i8a1S ifflod Tpme

shift; tH¥85tiRE €DRDSIT6ME Borftaihs b SRorkir @RAURAt hOT-BhrmB Rk Yekidne
sera due to the volune of serum obtai nabl e, and the

166-2030&SESHID NOy1 Qffrana st eentained i s ong isefarm af CDJg4E-terminus

son PRS2 PPLYGH RO TR, EA RSB SRACFLLR o, e

term "CIAV QAN UCDAO dénlsurfaoemﬁfgem y ECDeﬁbenépmﬁhbr " hocel | s
expressing CD40 are used a s_the immun

encomnwmoflathﬁéhoeaﬁd aqngasq;enwﬁ%md%aqﬂ . PHg agtibodics of the
presentq{w«%rﬁ ﬂ}?tota'ﬁeegﬁ%rjé ot it a&f’éﬁh@ 'tﬁhg ﬂiey tﬂQ sérﬁ]e Aﬁd?le

erap yina such as eun s conp
within &djadﬂ\ﬂamihortamformpe tinigrigh foine ofiihxd eallessuofacemiigen asmoted herein
parenteral |y (generally subcutaneously or

below.j nt ranuscul arly). A dose of 50-200 ng/i jection is

HRIEHAD Yniipdh fid &ibﬁ%ed A e Bhig el ST VariStyBTREM Blpby, as

boosted 2-6 weeks |later with one or nore injéections of
describtd elspwhere iberdim Bal'disglayqt ef teabifycel ahd Jexpreseaddonsthe

s R B P bR B oo
the celK MW Hisplagcd®r ¥k pressRiCTU ] &itigeh enyWeFABE 6 HrtidllY Fycosylated.

i nvention is considered equivalent to I.n vivo

iBsningorist achivity'pisl ipiendesbthatihe sehstance fEchpasAsfadgpiist. An
seonst USROS A0 P el BlisP et ©

s1m11arft0 lok chwesdmieyas itin uxhﬁﬁﬂedl by dlie éCepitar’s 2aturaPBgdndu BABL agbhist of
serumis re red by ceptrif tion 0xg
CD40 ingpoesgmiofiall eﬁut A%fdmut%gws@e%g@%‘vms |ré¥a 9

obt ai ned fron1rabb|ts
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Production of the Sf 9 (Spodopterafrugiperda) cells is

disclosed in U S. Patent No. 6,004,552, incorporated
woensim4ssy reference. Briefly, sequences encodpay/usevan37is?

CD40 were reconbined into a bacul ovirus usi ng transfer

vectors.. The pl.asm ds cofransfe
PTOIIfCIWQIHan;/‘%‘geHé’@ETl%|3FH§°‘§R( mt@ngﬁlt@ceg]é‘%rgm‘%@oﬁﬁﬁeﬂant

f u? J i
memor}bg&ﬂalaﬁry g%)welesgféﬁﬂm dt%n‘%’@(:@ll bglent 'ef(br%% SGFMIIC

y the anti body is
Class IrmddcD8Yab, and seatetiomr of ﬁyo ﬁlﬂnnmmltamaymhmw bustiyas 1L, 1L-12,

ended an. anti bogdy .obtained fro opul ati on of
and TN B Gaacni] Sisms b B e et B alty RipeBop
antagonis‘f‘ diAd sHabordi ot 0PHlioS e FARPEH r8igs HABCHRIVA Y 0@ hedbsHonses
dentical except for possible naturally occurrin

' mduoedrhyt bmmﬁthaﬂnwyemtqsrt@ gepgorist ligpad pagieslapy D The

di h 2 Of
antagon{sﬁ g{lnaaynlfedﬁg%g?du% glrﬁ 8'16 ﬁ%&t 5 thg' \%%g%)rﬁés & ag%gﬂ{ ﬁl%dl%

by 5%, 109369, ooy, 25%;, ae%/vsb%, pﬁeféraagmem 45%3,) soo/oass%am%, more
F( ab' 2, Fv, and others which retain the anti

preferahéyﬁ nG 0P urislt-ond a1ost ArefAbly 99y 95 A %rnlsﬂo" “Methods for

measunggg nﬁoebgé a Iﬂgoecﬁfl aglﬁldl?i@ ﬁgéﬂd tﬁncthﬁg 's%htgé té/eaﬁl %ﬂtag%g%tgﬁ
activity aré kaewn ithohdef shileietht artrve ihdlade, bitiaré hetrlimites], toj standard

contrast to conventi_onal §po| ycl onal%r nti bod
competibiv g PARGNE 3rReYE RATRYE JRsi TR toFingiRpIes PRiTLFegFRtton by B cells
r
R A T g
assays fagannMd}qorsdmgioa destemniationdf Breell peolderaiigeassayFhand assays

ier d|c t he character o
for up-r B oo T B o P BBEFRGE. PorPEGHRL S Srg diselbted n
WO 0079508 8RE LS. IRARH N, 6@87@&9a1'niremﬁdoe¢mta@ﬁy&@fe&ﬁ&e to be
construed as requiring production of the antibody by

Bpy'sizmifi¢ant]) agonistadiyity iFoviersied ap hgonistiaetivineloit dnast 30%,

5%, 40 Enr o b0 et b P Ty B o SO P dpin the
agonist dﬁ&ﬁﬂtﬂr heelc&y/bKe b@ral stibstdnce br Addiveladntiot a2 beadtd&l in@h
be made by_reconbi nant DNA net hods. (see,

assay inl cqﬂaqeg?ﬂnsNoPrejerglll& @gz)lﬁcapﬁ CALORISh IV N A3 an ago%lst activity
Y r
that s o gD O T BSredPBYor . RAOL KA BN e AUV RARD Rty 1B by
a neutrad xabyghece cﬁlrﬂgﬂmmoﬁtrobzi& méakaed)in massaye oB5B: @H4epdfise.
Mar ks 9 . Mol. Biol. 222:5 and U. S.
Thus, quaet?@mpﬁw%%e éie C@ﬂ@spwe 05 pitersds Bicgllp Fﬂﬁ’éﬁf&%‘l’t he
b

mgmﬁ&‘?ft dug&g ngo&y a8 mkﬁe{]mgﬁgwg%qag%‘gﬂ bEB o gﬁnffeﬂae&ythms at

least 2- Eﬂriilgoem&a arahleastrdpfald groaten ean thﬂ:ﬂend (Ef(B cbllrmeh&mmn induced

by a nelti| ke %”%3@%%0@#0&%%@@@%@35“ Adnepitic
lmmunégaébmn)for &&B{m@pgm Ykt ABePd tbirdPH® I CINRPsehveRla8 (et ghtve
herei n ‘as "nonl i near epitopes"; these epitopes ar g not

control.gfy arhg@@cg elgereoft signifigant agonigfeChvity"veed extibif am PRoTesr
resi s
act1v1ty%?]é{p6gr K géatlnnaé ?%%/ﬁé% o Qllxa?nn[ﬁl: ﬁfcﬂﬁét g? Fy 1n§%9%§ a neutral

substanwbtl hegallye cé%ol4ﬁlféferﬂﬂy&hoﬂﬁﬁté the@bbowd 209164r€0ér, 15% greater,
o cally, nouse i s _i.mmuni zed with a solution
10% gr%aé‘ﬁ% am gwgte&nl 8T N0-S YRR AL 8F YRR 104 mope thas abet Relde

by m xi ng or
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enmul sifying the antigen-containing solution in saline,
preferably in an adjuvant such as Freund' s conplete

weadpeswamss and i njecting the m xture or enul si 80T/US2004/037152

parenteral ly. Any nethod of inmunization known in the
art may be used to_obtain the nopocl onal antibodi es of

greater thie theagenist astivigxindrced Rynameytrl sYRstyice On BegatVrmePIrgl A8
measuredh neaﬁrﬁ éagrbg’ ?Eélp{@é{g%e §RY Ghidbodid 886 dﬂimihtﬂ)‘agf%ﬁse@ﬁﬁn

I ernov issoclated into sfngle cells. The spl een
the metlﬁ‘cﬂisbftlifﬂipi“ekbm ilmentenad fep o&p;gmﬂcnq agouist Actiyity pensiednabove

e i B T 8GR O ARl oin. 0
antagonis?gﬂﬂg Agpéﬂtibﬁd 5 REGdd b1Gi catnh E%ao%ﬁgt h&8Atydh e Bocdlhe

are not rinse esulting B cells, or

‘ responsal In mosm@nﬂxodunap oé e memtxsm the entagamistiantddad) aBibpdyis

s.to for donma

foe of Sy R ARLAeCRIE | PR SRR P S G

prohferét'ic?n RlaedigerdB¥a®s, oproliférbidm ﬂlf@d’ﬂéhtﬁﬁ@ﬂ aﬁla&mﬁblodwr t he
production of antibodies that specifically bind the

productamt)| gen of interest (and that do not bi nd to unrel ated

B b AT 0P RRERBRYs A B0 WA ecifanly

reco gm;é@ tHe CDAD B 8l b faes lahtige, betddigspayclowdl lamubdmfb};emonoclonal
reactors or in_vivo %as ascites in.m Cﬁ% %NES ﬁ
antibodgss %@g}m pingtibodies gnd fiegmeps daerenf speias FibeRtabds araé‘
[ '?ﬁ‘rgbft ]
other ﬂéﬁn@rg %‘?‘?ﬂ%&ﬁ%ﬁ%gp gﬁérfe&ant fk’y les |s ead?lﬁ?/tll soI at ed

antlbodyn d)f:peﬁiwml entefesn mgtée:pnemmg inventidn pnedﬂmaea;hnamls(c enthDél{Gy

i ng.oligonucl eotide pbes that are c
antibodii HHes BEGH raeys b Dy Teets s CEe Roavy
ant1bodiés g’Pﬁ-gH@ 253l g b(ﬁg[ﬁnt'ﬁ 1 D Qe A6 RS $uchAeibOFiBS I RAB, but are

descri herein serve as a preferred source of
not hmmd:im thblfollo@ring: (19 dhamedoclopd ambndmwrwcpd by & Iiridoma

ressi reth n into
cel lingy e ea N 43 LA R SaL et fy Rfinied Bl R spiler 1
153. 8EQD1@Q§@ 11 0% teRsrdMa hirdithiGhe el lifie 12)!12)Tquic@ffed with s

hat do not ot herw se produce i munogl obulin grote

ATCC asaPaibmthqrposﬁ &Nos PR 234 2ang P apet BlepetiialNo Mk A-5.66) égspie?flvely,
2)a m?%%%?ﬁ?i‘f ﬁor@xtﬁmg)gz K na%: lrrfﬁ E MIS (ﬁdeﬁéé %%ﬁenc the
i R B B et S |
NO:4, thagesRie SionGT HAHQ Up WO arer B g AR QER [ N2
and SE@G@ NQ DEnF40Hh @S gag%%gsgbwm REQ BENO- B4 DNO:5;

t’ent "Nos. 545,7405; and 5, 998, 144;
(3) a mbnhesdod hatiewlyrwengirsidgyanraaiieo acndeseq@nc@sﬁdlqctetdt&oméhd group

cons1stg{grqefé§|§6{ssefgpr,}§qr1]qs?f ‘%‘tdrelgn #@g}l})\/ﬁ&tﬁ? ﬁﬁe 4 %’201‘3 gp@‘fgp ?ﬁ(ggé%ﬁl "

3¢ B seq BHREARDWMERISEF ID NO:6
NO7, %%ﬁi’tﬂeﬁgé g%ﬁ %ﬁﬁé%@gg{l@bebgﬁgduscegd Anot herlﬁadv(gnt age

and SEQsIN NO:¢omddoth tieypeqwpbestshowndn SEREEND: Gl SEQAD

4)a mgQ%ﬁ%qxagE an{lﬁ%dyté%%ﬁlaggatéla ?1'8 rsaglé%%éeg% %52 g%&cle{c%&d

molecudd\tdriipiisifg A dudlgotideagqRdiice kélested froisthe gmﬁp%ﬂsmtihg@'ﬂ@le
cells usi n% the G S gene ex&aes& on system (Lonza
nucleoiieyeayencs shownds ABQ IR Nelyt mféwtud@feq%¢ oy@da SEQ ID
gl utam ne synthetase as a marker. See, also U S.
Pat ent Nos.
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5,122, 464; 5,591, 639; 5, 658,759; 5,770,359; 5,827,739;

5,879, 936; 5,891,693; and 5,981, 216; the contents of
wohbesh4gese herein incorporated by reference i nPChaisSE004/037152

entirety. Mpnocl onal antibodies to CD40 are known in

o s Ealansagintoho T Bhap VG SIS ©°
I
monr LS AR o EPE S5 5 it oty

produced b§ the BHbriddindod] Bids.9 vOIRMybE8aHa celhties hau c(ﬁhil

Publ t WO 02/ 28905 d WO Q2 904
ol B s A S B2 AR

s QTR SBOAIIRC. 1 Sbmatl
that conip@%s 56t thSan dervlatal antibody 9?8171)1 -EQror CHIR} Fhrlihipl a competitive

e

CHIR-l%lZ o ¥9R-5:9 MBABISNal adidbld! gor Banehaoaaimetoctdnal 4rkHddles

[ nmunol . Spectrum 3: and Banchereau et al

in preceamg%)msﬁ)f{ﬁ); evmzsqthe Giagaient tstaingfhe Rapgbuity ef sepifically

or por at eference. O particular interest to
bE@“@Fﬂglﬁf &Emﬁﬁgﬁg?bn are the antagonist anti-CD40
anti bodi es di scl osed herein that share the binding

characteristics of the nmonocl onal anti bodies CHBR -5.9
Productiyucbf @nt@gonist Amti-CD40 Anfihodissove. The term

E@D%lg nﬁl -@Bub glgtg%q #&;ﬁ%e@ RERiMaddgbels ih ‘ﬁl@methods

i's ca I munoreactivity wt
of the pdskit uﬁiaékﬁldﬂm:faﬁ@e(pm@iucam tisihg dmemt[h‘ody Iprcsiucﬁwmbﬂlod known to
excludlng t he CD40 gntlgen itself ﬁ antlﬁré thod
those ofhilt pths Ayl ks lydeng Fefaanavsbe pPBEEd Ry FomgHipal methods.
In geneﬁasf pdtsf)or &%QHH%QI&@CEEO ahti Pircis ﬁrﬁ%e@%hﬁﬁnﬁ?@i@&éﬂltﬁﬂe

e pur poses of e present i nventi on are nost
animal qufﬁ’ablly/a p’fomttselms rabbitomlt goal.i Bapetstor geds axsinrefoped fardlee

preparagﬂxg pf&aal&cl&nﬁ té t%’? g@o e :j 3 gé"%@cﬁgn% dmg ?l%e ava11'51b111ty

of label8d a&fl@mﬁéﬂmﬁl-gmmodleﬁw tabl e ol i gopeptide nimcs
are described, inter alia, in PCT appllcatlon us

Bme@wmﬂserMm b¢ maanegi in ¢ franseeninanypel prefsaghly A NSty "
used herei

bearing ap (}Hla_rggno%(as ﬁﬁ[){p s§§§ 1{?&{%@&@1 1{111T EgDAéﬁelg e%(%rf,sslljl?e
CD40 dr&ludel €asTRE RRfhSmefer! MmN ANbh 0an hidy be béléoﬂheﬂdjynglxmg or

characteristics of the CH R-5,9 and %ﬁ;
emulsifiyingdled entigenaenntaiineselugion ép sahwg. prefesably ngp adélh‘iaﬁﬁwcb 'as

ant | [
{5 | RSB Ll OBy peraty
subcutﬁ@blﬁil}tr of tittagnigsulang). Whidese cchSI@pIO(B;eg/blg)dchoin wnyplcally Sufficient.
(including i mmunol ogl cally "rel ated" species,
hnmun@ﬁnmmwg@@yaﬂaﬂumﬁ@ﬁ rﬁJWﬁ‘?kSclefﬁbWH@r?Pg or WE%‘“JQCH%“S of the
A Y

proteln 1 %m% gfeg’grgh%sg];% (f&hg@lﬁft) ea‘f?ﬁl%\%ﬁg h%ﬁecc:‘rggg tﬁg%matlvely
generaife %gﬂﬁﬂfmei bﬁzmﬂ‘tmnﬁimmn asing lnmﬂyqutklnewnam thelsicte which for

regi on of . the chjneri. ntlbo i s .most .prefer
the pura%%eﬁ ob thus fnyention s foRsifeiRd SEHY matﬂd" [(E1S Hgﬂ’é‘ @?fred

Polyclcﬂﬁf élﬂf‘s'%kacar% B@&ilﬁédod}l MeddBng e iSRRI £alahin$41ikt8 @@ lass or plastic

gen. The non-human source can be any vertebrate
contalrsn umwb atingtheckinod et 2HSE€dfor onegenvey fallewadhby bsubaiingtap 43C for 2-
human CD40 cel |l -surface antigen or material conprising
a
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human CD40 cel | -surface antigen. Such non-hunman
sources include, but are not limted to, rodents

wOeo@/04485abbi t, rat, nouse, etc.; see, for exampiras2004/037152

U. S. Patent No. 4,816,567, herein incorporated by
ref erence), and non- human_prj.mat es L, Ad Wrld
18 hoursy/ i sprumpprecgyRred by eazmﬁ%ﬁﬁ%&éw B0 HER B RYs.
About 20:56 3% #%1%%@ #o8nta%Ea HBBI @bbitd. ncor por at ed by
reference). As

used herein, the phrase ) .
Produetivel cfghe 8f 9 (Smdvpiest frugiperda} eellsiin diselosedsind b St Rptent

chi_recic anti - 0 anti.bodi e ns_a chi €
No. 606 RSP SR PO R DA 1o B o0 e AT s i, g
CD40 weftlrbc Siffhea thtb RAAC SIS v Susih S QaifG AFBRSS ethePlashiids ererdo-
anti-CD40 anti body as used herein. Chineric antibodies

transfected mpth wildgepmbasudovatus A gaiSE9 cgls.i Reepnthinant BaquQuigisy

. cies. Ritux ' e l.e of a chinmeric

1n&dcd§ﬁ§fﬁg%9wmff nﬁﬁgé%W%éoggpﬁa%#%dregion and a human
EeRalEINthe £4ibedy iEondulemnizedire] By "maodpaall amribedydfis
anti - 0 anti bodi es that .contain m.njinal sequence

intendedday angthody bR PRI RERPPEIFHOR 85 SRR, s For
antibodibd] ?.e.m%ﬁ{, ionglz\fihual Iﬁtiﬁ%ﬁ@se&nﬂmshgﬁg% gggtﬁ?tﬁorg‘ﬁmnﬁcal except

rufiog Ins (reciplent an I ch residues
for possfblOmatardiyprkuaingabhiatioeghamgabsprekend wnmémr amounts. The

conplenentarjity determ ning regjion Q f the
term is no@gprrme&ﬁeg%rfl@g?/% PRECEE BFOWES Pg@g@@m&m
encompg%?sf\é/glg%i I Jeftu®ils 8¢ wen B9Ra a%&gi@?l’lc?%@aﬁ,sl;(ﬁg?ﬂ%, and

as nouse, rat, or nonhuman =~
others whidhrretain tizevamigen Bihdinpludetion efthe patthodyc Manocleif) antibgdies
. .and capacity. .The phr.ase "c |l ementarit e i nj;ng
are ighgeETE, PEtAUrep G BAPY BUE BRRTEHCRS. Ut R CTogeor
surface AffcbASn tREpREAA IR@nBbA.| Pirthermbet, etk tynwhtibhg

natural F v region of a pative inmmunogl obulin binding
(polyclosial) entibedy prperatiochibeHiypically diclyde foifapnt anfjppdiessiliggeted

. :901-917; Kabat. et .al . L e
ssainst diee] i Gl ABRi St T ish gy o8B e iyt o
single dBlBfmATRANt 619 1! Afiger. €ThOModiTRf Bhsnddlortalieingioatick e dbbrattee of
anti body nol ecul e that confers effector funftion . In

the anti@dy@d@gng,\mtki.ngql ﬁ@@t %W&S@Rﬁ?%hﬁﬁ%%ﬁﬁ'@?wqm ation o

antibod%g N ATTUBCAMY HniRiddls %(ﬁﬁﬁﬁ%ﬁroﬂﬁ&idﬂbftﬁ@ﬁlﬁﬁ%d? byhnyan
I’'Ssease, nbuse constant egl s were substituted by

particuliun@hodo et axdmpleghe nsmodloralaatibodie torkegisedm askordhmce

with the TSRO GBI e RGERaD, 1nf RS IEAMERISP drs T e B8
Kohler ?t%(!ql ook Flhse 2504956 B heansheRE RBShBInh J:dlﬁnq&ftﬁwﬁs

e response in humans and thére was a | oss of
(see, e.gaf.SniPatent Nomé3il 6,667 )artlic-"GDa0clanel antitpdiss"froey alseb¢ isolated

from phag e, s Wi e Feohbia R R B B G prigackson e
al. (1995 Wi ie S 521584 G Rvibéicsle? alGUanth Onidol. B1bi, bOTIEEE597; and U.S.

(S
descri bed herein. Humani zati on can be essentially
Patent W@ 5f50k4y248-f ol | owi ng t he met hod of Wnter and

O+ WO.L KE T t . . - . .
7 R o 058 ot BBl et g ooy s
producedtandito WHiCIB e ancbede ®ilPBAd 1 Ep#eddaan colnpris it dminoragid
. rodent .or nutant rodent CDRs or_ CDR sequences for .the
residue @Gy é@ﬁéﬁ?ﬁ \ﬁ]éhlgé%@ﬁ@@g apgr argpngedhsgquentially one after another in a
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anti body. See also U S. Patent Nos. 5,225, 539;
5,585, 089; 5,693,761; 5,693,762; 5,859,205; herein

wonevoaesat ed by reference, sone instances, resCUws004/037152

within the framework regions of one or nore variabl e

tinear S5 do TGO ST BT e el ol ARaE eopes
these epld:o?es Eﬂ:ttﬁﬁtarrh@god se 153%51&1@%9 or %tﬁ%ea?r@ﬁad nonfifledr dddio RN

0, 370). Furthernore humani zed anti bodi es may
ﬂﬁkﬂwtonprlse resi dues that are not found in the recipient

S B BB AP RO P

Nature 256:d4b5.a198, slesimbédicatidd thietepy.. Tj/plﬁalge ﬁ@ﬂi(ﬁise id ik@nunized Wlth a
humani zed antj body w | conprise subs%gntlally all of
solutiongontaame Fyantiggh dﬁmwméamqrw anRs pepigrmeth PR THEREPRs, in

emulsﬁ?iﬂ&ct e @hti e(ﬁrc %@ @olluﬂ}%ﬁ ) ﬂlb g;reitelr'h%%}hﬂloﬁf' e}ﬁ?twaﬂpéu%h as

i Ons COTT €5 to those o non
Freund’ls mm]ﬂqb rabynlvamt antinpcting thesuixitra ot emhlsy)nepalreméra]ﬂy] eAny

amewor.k regions . are those, of n inmun obul i n
methodgéawwe’éza&?ﬁ AW R et AY Pﬁaﬁfid ;953 Ehewonfgto alyi | |
antibod €8 BT thSfivaitidre 3ferdmBRlfiZ8n OF R kAR ﬂﬁ%bl%@ﬂ kdrﬁ optionally,

constant region (Fc), typically that of a huna
several lamge hogblobedeshare i?anovezl&rﬁlﬂmsheatedemawirglese@BJ Y he sple¢n

cells m%lal?%gcég 89 Nat ug}%ﬁSS L gsgpgtf’s{sdél t() %g%gg/re co%gd w(xt?i%ﬁ

antigen OF intefest. BH{H B céllPSpraabibg midhifiafic boGRANRRIHMbRMNN specific for
reference. Accordingly, such "humani zed" anti bodi es

the antigesy binddp terelatstand oer eg ringed avay. Ressltime® aellsy or albdissosiated
spleen (‘%95,[ :%é ¥ HIBA 1Y %Es'e% g&%a ceHS‘&; t%%%rhyﬁﬁﬁé 5 Ui ede

correspondi ng se u

culturedipes sedsctive ndaiaa! r[\he reshltﬁ‘@ﬁiekl@ dre:’:}ﬂitb@@ﬁ b&fal dfl®tion and are
i cal I% human, anti bodi es in _which some CDR resi dues

t
assayed i thsoyetiwtipngd tlbodigreliair Soes BGally faad drecandige pf tprest(and
i do 4 SR SUESIALPRARRC TR R bR SR GY b o>

secreting h5®5d0BAS afe, tB@Bclﬂﬁlied &thed By i62;(e.5,, abAssh6 SultBe botles or
70, and I nternational

S. Pat ent 180,
hollow gh?ﬂ ﬁeé‘gtPFSS’rPrNB V’WWP P83V Gher e humani zed

WHdrbagd eﬁﬁa%ﬂﬂt 5&9@@4@%§b5&5s of @d ﬁﬁ}eﬁﬁoﬁ‘ HERHbLE Bikpared
anti bodi es having inproved affinity f

using rqgﬁmlbema@rt (RN meéhqdisghn DiN edecsingthe dnoncﬂckmabmtlbmbasse d
nt i.b
reaily {41 O e PR R IROHORS PRresaies e PR B humar

oligonutle8taE pbeh Rt areRp£HIPaf binGhhpapedifidalky td RSHG YnCodIBE &R,
characterized by inactivated endogenous | nmunogl obul i n

heavy apql daghf glagins qﬂfng@mmqbgﬁ@@e i he lahrigems cel&s@gg eiagtherein serve
asa pregeggéﬁsl%{ﬁg I\TAP r Oh@eellsgffa ‘eﬁ%']ﬁwA%an lg%&écaa%qgtoh eavy

I mino Buli ns are 1
expressivanvdcturs, twltnola hreahéh ﬁmﬁfddtdd.lh&fho&t tdlistsheh anBl gets, simian

ulin logi. These transgenjc aninmals
COS CGB§ g@ﬂ:@@% % DY AGHLY Gefis. or gnxslamat alisithat daeblberipe

poduc 8y o AR, TS AL o SHNRAR Rl B
recombingnthest iceldo rpeiew emcha,s ongfermbioant eRpebdoml yactekialof PNA

o BRG0P O 5 o

XenoMbuse (r) technology ( Abgeni x;
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Frenont, California), and is disclosed in U S. Patent
Nos. 6,075,181, 6,091,001, and 6,114,598, all of which

weneosimessspor at ed herein by reference. To prodece/usbm4/037152

anti bodi es di scl osed herein, mce transgeni c for the
heavy chain |ocus and 1 hy ht c
Phickihyio QS a7t s bAP:H8 L 2Sferrtivgy anibpy se b grdfifiin o
ipGtehPN Qtshﬁfs 40895 RS305;
cot ind T ss {EEROCEA 158 BRICLERNPDRNISIRENo0 1IN 305 5P
and 5 9% bwmcorpmatwlmrelmbg refbznec t Briefle thetopll lbnn@ﬁ tmglsfected with

erties simlar to thos xhi bi.ted b . 9
Vectors GO RE PESSS B A IS LA B P BGHat LOPahale; o
transfeclt:lﬁg ﬁ)&telﬁéﬁl Qphiatd A BNhIRASK AfibBERs 84t béplogudear

Int met hods of the invention so |ong as they
Another stvantagd isethd esire@@losylatienobthe ahbddyl | - | engt h

nti bod Thus 29-f ragnen tE- ‘
Erorsompadmee ferhtent ooy d Bt ity Stfeedtso o
CHIR- 1<2e1|2| or VUGS ﬁﬂtuoafe Tor Bt Séh-bindHipEdgenca theedvdliBgroiided éal
properties simlar to the corresponding full-Ilength

CHO ceﬁgma g6 thes GSagrni cepsesiomsystasa {L.onza dtiologics (pstsmoaidlets
fi t
Hampstblﬁel),t\ﬁlgglg I I a:rﬁnc? é)&%rgg%ggc%g}aﬁn&gég S%r@ all%fﬁ € )P?feﬁtsﬁgg

5,122,464;F8 411 6’2@35 6\33975%5 7301369 3 BZT}IZI39,6>,<SV|9EQ3I6 5,302,603 amtl

aC|V|ty when bound to a CD40 antjgen _on a .human .
5,981,2¢p4be eonirrats of Michere hersubwcma@%‘?séfeé?raneéﬁ g‘i“?‘é"dmf?fy'

%&IGneﬁsant%Bhfeg ?3'05'40 A hovid AAHE RS SeeSlbet &OhBle, the
I'gen- bl nding fragments of an anti body conprisé a
sectmnsdednaamd tofB-aef ahtigeang McMivhatlodd. (19%h 4P| Aeubbryte Typing I

and 1V G R et o e Nee Y ks PReR oS SR 4orre FE o,
5,677, 1691% oﬂ%(s%@ WO @7@53’% fili & B G P PABIkaBibA Blos:- WItRO228905 and

body nol ecul es.” By "Fab" is intended a nonoval ent
WO 02@890@ érmrdonai m@(lf%égﬁdmmmol dﬂ&hﬂﬁﬁh‘égﬂ%@l i(A98hdturi 5

Immunc@hﬁ)ﬂ&% ;:l ag éll%gg) %g&egﬁgh @’% 12? et rﬁlt(IT@S%?ﬁY%munol

142: 59@@dra&ﬂerbfzznéﬂ9rsg) ELRgrBivhumdl, ﬁmsmm eka (1199(0)hBExp
contai ns both |I%ht chai ns and part of %/)J

Med. 1%211386;1th@9«§ elstind P81 bhdimrumgl. 146 18%@:@383%4% ?%13@99
t
I PSS Ak CRTEAA R 0 BBy
et al. (199 €pSednce 1254 : &), ol loéw;hﬂihyaﬂehénedelncbl@bmtengeneférmce of
exanpl e, U S Pat ent Nos. 946, 778, 5, gﬁ% 203, ..
particulgr ipesh o Thesprases! Eentiepire o wrtheamit avﬁs Ogtigdies
d1sclos&ﬁ§e%1ﬁ REE shRn éﬁinld}ﬁ déhla frck sﬁ@éb ﬂﬁ@ﬁoﬂ@clgﬂéltaﬁﬁﬁodws
mprises a po ypept| etween the and

CH]R-ﬁ@and GHIRKH2. 12 dedotibed altmzest to formthe desir ed

{ { di F
Ais SeeD{Caaien Tone) BHaPRAESTISTOR ABCr eI S
capableﬁfﬁﬂn?rﬁﬁbf‘éactl\/ﬂ& withkRe ailCIIA0SAORH]Sha BistiHYARS & this invention,

(Springer-Verlag, New York), pp. 269-315.
excludm@thegélhélq) anugwgltsrelfa&m&gntcﬁentenéomstm@mﬂnmnsarmtewo

ti bodi es cl.gs I to
protin B PRI S B8 PSR HTRER
purpos@ﬁiﬂtﬁa préseriesentios drel“:ﬁbalcanﬁ@cbrﬂwpm%ﬁhs khett 6Bg@reptides,
antibody fragments can be isolated from antibody phage
oligopepfig¢ pymiss (§ @rﬂ;g%nl@ gorgRe s tuch B he aativadybinding | n,
for exanple, MCafferty et al. (1990)
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Nat ure 348:552-554 (1990) and U.S. Patent No.

5,514,548. d ackson et al. (1991) Nature 352:624-628
weandshMasdss et al (1991) J. Mdl. Biol. 222:581- B@T/US2004/037152

describe the isolation of nmurine and human anti bodi es,

propeci g Re VBl iisbeb S BAB bR S SRSy

are descm% rﬂf&%ﬁa NHBRIT icQﬁ’(SH@S ﬁ?YD@BQ' n shuffling (Mrks
(1992) Bi o/ Technol ogy 10:779-783), as wel |

Aﬂdltlasald:n Lins tmné’anf&ICD‘Pﬁ a pd asrigedl herginzencompasses

. { f.0 t
e e B L g
method\WEhE ifvenfioh Bavd@s birding dehacdeidiics off ﬂh'éSCHMJS 9and CHIR-

techni ques are viable alternatives to traditional

12.12 mmn@@n ibedies Bessyiberd bereido Y 'f@@ﬁ?ﬁlvq agbedies jsdpfendadon
e L e R

techniqudsagd twigeiabdnipriédigse himag I@iaemﬂm.ganﬁmdmno gmlilywmated"
proteagl ytic di gestl on of intact ant.i bo&é ’asgsee )
Species, | %ﬂwa@%eeé\ﬁn {@9@21}1&3 GoRemensT His it ggion of the

e

natural hmnamaMthﬂypﬁmd;tmeUledeglen bf ﬂlemyumammtbibndyl is thosgttpreferably

[ Fqr f t
derived g & ol TG OB A0 DB Y (Pt eia sPeand Podie G40
cell—sur?a@@‘éﬁ‘lfrreﬂ rRe ﬁ@ﬁ 'h\ﬁﬁ{a)i sofifel carcbb bl R0 RBEaTe Q&ﬂc@ﬁat can be used

directTy recovered fromE. coli "and chem cally coupl ed
to genetate dntrbiedfes b hambn & htedl-{utace entigen oatmate{rm 9Qx)1prlsmg a

[T h 10:1 1 Al di
naman G 2fin e Eiuisps. SR RakpunEE RO B ugRaf B bty
to, rodeﬁfsqsrgr I ikt ambufy stc.;Get,| fo et dnifile,- U@thﬁénttmmrm%%s
for the pr oducti on of anti body fragnents w ||

herein iDqABATBIRA 10 otorencan pind Bl PHEgR DEBHONS EARUA s Monkey,

n [ f
Ape, il ek uBlle PSR MO S LR R O B 1,
mcorpofméttii}}fb gerfaﬂeng&)]E :Cﬁhmi;lee h]?ﬂ:nﬁ did?ﬁﬁkeh%giugobglmﬂy hetige" when
anti bodi es diffrerin romthis anti body but retaini
used in feferenprio CHmATE AT LANPHSS BianDR Chifterc 4ptibRAv:GR inds
human@ﬁ)%t' on(s), deletion(s), or substitutions), wherein
the antagoni st activity is measured by inhibition of
Bhmedric grddivinfiarizdd ami-GDdY antietididseare also an¢ommpassdeby the term

. dnvention als enco sses de-i pmxuni zed ant agoni.st
anti-CO4f 0 bod e e e CARG AR 6 CO PO G SEamagS Of
anubodﬂe% efiVaefoiiftRnt %f@' Rituk M@ i@ é)&ﬁﬂile Efi@éﬂlﬁﬁhb on

Nos. WO 98/52976 and WO 00343 17; herein incorporated

antlbodbyvrrh@t muelne warighle régien mghnbuman eeristnbregiot hi n t he

SoRPRd ke Raneptbinhlh o R EReDispliPEu TR Copfily B

sequendeI¥HFEd ot ndRhitARR REmKHb %lablﬁliﬁ Sdqibm@s.t Red the aitlsogRni St
activity toward human CD40- exrressi q% cells, wherein

humanigesantihodies jars hynsamsamupegiobfing Segipions stdepdy) Hewhish sesidues

from a (BRI Riabfd 301G ARGtk DOplRfrBERPRe BmihliE GeBh BP,

otel ns conpri si
CDR)-cdititd toogpyert birdt teplaced/ by tesnim,es fmmaa hyp‘egvmbletmgbﬁ@f anon-

whi ch fusion.proteins can be synihesized or expressed
human ghesies (0PH0s SBHRUPAGU oS MO B: TEDH, o PoRum R rIaAiE HaviRE

in the art. Such fusion prote| ns are descrlbed Wi th
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reference to conjugation of antibodies as noted bel ow.
-31-The anti bodi es of the present invention can have
weeamsmagss4vari ati ons produced using nethods degcriusem4/037152
|n for exanple, Patent Publication Nos. EP 0 983 303
WO 00/ 34317, andWO 98/ ﬁ976 |ncor orated Hereln
the desmg@ spestliginefEinite ?-n%szaawﬁa% ¢ Piase %W?W germming
nd
region" YRR LIRS f&?@@%@%@*‘@ﬁmmﬂ?ﬁhﬁ%ﬁ%@%@%&ﬁ i
specificityesithe asturah Foargonwdtainatve ihsineglobdim biadinglsitevBeereg.,

chotin 5k S S S S S L S0 b g

and Hun?éhcﬂbrﬁggss RTEBPIYRa86n KRN F-BNFEY. Vel pheass UBSistdnt FgfdS refers

made using art-recogni zed net hods, such as
to the pdrtias ef uhe taetab@cﬂssmm@ub thatrconfers efiferterrfanetions| {1 prgvious work

e o ol D A5 BR 2D by pypen
disease, bftkE Qorfsﬂa&lt PeiegioRtRisubsititét by hudfahicohitynt ragldns The
specificity usi ng nmet hods descri bed herein. An

constantargiohoelf/thp sww@telmxwuwn@bomﬁw&a%wgd (ﬁ@gt'i“_ﬂ’é% _
1mmuno]ggﬂ%uFW ?Iﬁosﬁe h@gé hl%%@?%%&ﬂﬁfbogfé 1@%ﬁ8¥é&%%@vanf@ﬂlahd

scope nven fon 1T it possesses
potentially dla@g’b‘ﬁéusqmen@ﬁe ﬁeb;ﬁi)rfse il bwhag diidohagiveala lasstdfaffidieys:
i nhi bl tion of_inmmunogl obulin secyetion b nor mal. q%&an
Humaniped ghePAp aptibedies fagtpin e dert W{Sﬁf & H’f§ ent HYERHqn

binding gﬁarﬁ&ﬁﬂét%? Egﬁ'ﬁ&y 18 thd¥eXxhibReabl At CHTRSIIRId CHIRI2.12

era I's stinmulated by Jurkat T cells;
nmnodaﬂﬂnmmhud-ldeﬁmﬂuﬂﬂwmah and/ or proliferation of nor mal

human peri pheral B c l'1s ted b
b B Badhe 5SS PEFOGI eV s ge ke Winter and
co-work C@%’g)e al Jﬂ%ﬁ tNd?ﬂre@‘Zl :599L 35V RliechAfAhh @PEPTIOBB P Nature

r S|gna s in any cell stinulated by sCD40L
332: 32393275 Merlcbephaeealcml&) Seinmdets) 30 SR 4cl536RAY sgb-‘ajmng rodent or

motant RS b CBID e PR P Bbing el op e S Amgf

antibod USR] 5681 O Peuitdnt Biose5,235,839; rﬂgmgb@@ls@m 7Em§5 69RTERY S
can be perforned_as described in the Exanpl es herejn.
5,859,2@% diergin prepipeTaied Ry sigenee-i Bewwmeinsangsst paidugs within the

e G ey Sy 7 5, o o

replacediby cdr282fOndin g nohHmdnml residbsb: (6&8fc69:iambhaeu $ RafcadBps.

5,555, 0880 cifing. GrRPo R 6. 93 40). Temhegatreahrmouay. eliPrim

o FROOL g g ot

antibodga BHeke 403 ficatidns 34T ma8e to fuether refing amn‘tmdwaxeefbnbgnce (e.g., to

SN ECHE SN TE LRI R ey

all ofatqpels¥ SRESnd kIl R, k}@xﬁﬁil@dérﬁalas B WHRET il bﬁ/@bbuamdmgau of
say. " Conpet i tive binding assays are serol ogi ca

the hypas'slaa}lzie Fagionisi aomrespriaiidaribosgof adendwimag imwenngglobulin andgl or

ei.r._abi | 10 1n b|t
substan i FEf F Bl ot HE Bkt ?ﬁf&%n@hﬁ‘%a@f’b s is
sequencdl Sheh@hRhized dntibédy eptivpanghisb vdH compribe bt loast apsaion of an
a representative conpetitive_ binding assay, |abel ed
immunegtolpligAopgaEk fegion @“E terieaiivt thetend ayrmeanriayagnoglobulin. For
antibodies in a
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sanpl e, for exanple, in conbination wth nonocl onal
anti bodi es rai sed agai nst one or nore epitopes of the

wonoaalessal anti bodi es of the i nvention. Anti - €0#M52004/037152

ant| bodi es that specifically react with an epitope of

res can b creening a seri
futher i Fisge o . a4t SED AR D TS 22I3A: BISHBIERS 6 1 Tg8ent
Nature 952 mes;m Qhei Pe&? (1925 Chs-. Upe SRkt Bl @59@996 Qﬁ%u@f
the CD40 protein of interes For exanpl e, for human

mcorpo@mjjby wfirengse sAefordinglys sush "hwekniged epitibogies mawimlidsi ng

| d
T T T
substltuﬁéﬁ_lﬁﬁﬁé%eﬂﬁhdfr@rsb@.ldnﬁe Rofhis forl BEEmadEseclds. ﬂa@ﬁee

encoded by the sequence set forth in Figure 1 SEQ

humanizeg aydbodiesaxe pisallChwman Rtiadiesdn MIMOMEBZ‘SE yes agd

possitfonkd b PSS PR AR5 AT AR M i n

rodent aﬁtlgomas 1SHe, f&ERQahipld. smatemmmdeazbysm fﬂas&e@ﬁﬂeﬁ;ﬁe&gel
forth in F| ure 12C

5,693,70¢ 0e S R al%‘déb% 3*&??611@,1 @é&%@?ﬁ anmtélﬂlﬁ'ﬁ?’ila& g I“?hcatlon
No. WO?@WE?W WhErOhithiide ASRRY i W(a)h@ teg‘lfl.ﬁggl es gﬁg 'htuhl%

sui't abl @ ‘antagoni st anti - ant e used
antibodies heehg ohproved alforitt foa atpirdietirmined ontigemile ehﬂcb)sedh e

- RS Eiipdn Budie 580 4Rl R it s thip eI L modifed
anti- CDWO'aﬁE’l%cﬁéé FHOldLORGH &SRR ﬁ&ﬁhﬁl’ ﬁﬁi hbdt, RO B AddrlyeD:

| abel ed anti bodi es may be enployed in a w de variety
transgeruc nmse)eharaetqnizg@ byidnastivited endogereys ipimumaghibylin (Ig) 1001 In

tection of th on of an i body- ant i
sueh ragache dpal eulPerit e e S bere by iRt oy
heavy s@bunitd b€ h&s infdgfoblufias hﬂetraﬁc%ﬂecpﬂorﬁﬁﬁl@ﬁ&hdﬂ gnd@substituted with
det ect abl e substance to the antibody. Suitable

the analggpusdwimsh irranroglofailindeci: Hlespisansgenic apianals pigdwucedyman
antivodfs S APYERAARR BOALTBE o A RN ot LB s,
See, foreaample; UIS PaanNes. 5,817,807 and 5,999,698 Nekdia iigoeppated by

conpl exes, free radicals, particles, dyes, and the
referenqe; g Exan'pl es of suitable enzymes incl ude hor seradi sh

PREQIIIOAAY HRnfR duiBoRBORNOBYG AR, ofaindR e, or

acet yl thol 1 nest er ase; exanrp of suita e pr ost etic
transgenje oLie. dbmaduaohemoumh ublainet] memgemmwase% technalogly (Abgenix;
awagl n/ pjo exanpl es of suitable fluagrescent

Fremonfyabforaia s diRclasrbil Visk ERGHENOR 10568 e A9 L001, and
e
118 Sl A G2, s s

d1sclosqdmeosmerrmbh tramsgenic fox dphenaf IgeGr Bavl ¢haindsasnhd the human «
material is |um nal; exanples of biolum nescent
light ChigQaus aYeEe KREIASIITIET PE9 a@b exXprresipg Apman &M 0a ddigs camalso

be trans%&ﬂc ?Bir%r &S0 %ss Lﬁlﬁ@gluﬁhaﬁlaagggﬁtﬁgé Y&A8h @r{é IﬁL:thbgs‘%fchc?

d reagents nay
present inventioraare ehgtraoferwedl by kindivg mepayiss sisulah teathose exhibited by the

CHR—%%?@@”@R?% ISR oo ERESRMNESod (o

18 of #heSantP @ﬂﬁl@tanﬁﬁédleé-”arz @ﬁttﬂlﬁ@ fordsd Hlhe %?ethods of the
3 17,837; and 233,402. Any of the previously

mventumle@demg)@dhemr@tgmrths desiretliafi@ntootthe filblingth antibady.i Fous; a
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fragnents thereof may be conjugated prior to use in

the nmethods of the present invention. Methods for
wonoakaissg conj ugated anti bodi es are known i n POE/UBRI04/037152

Thus, the anti-CD40 anti body may be | abel ed using an

|nd|rect | abel i ng or _indirect [ abeling apﬁr ch.. B
fragment phan s CDARRaLIbAdY wal retqin dhe 2ility tabalg teg %@?’.48 Rl | s
t ended .t tached
surtace pliE” S B3k Pak R E S POERY SRR ¥ 8 tache

correspdndsfy fulldengdth @ntagenishaitaCDag aatendy, t}ﬁees,, t}fecﬁrammlvél

t he chel ating _agents and radionuclid sGri bed
speciiogy iag Ao Ao N ASUE P BT TAR the pigEoeES g Humad ecll and

are free %? %%Eﬁﬁgxg%lg gﬁE ??tfblfry%@ Eﬂﬁf)ﬁ”aﬁﬁ bist é:étleftﬁ Mhen bowid Rkl e

S I nc ophores, onDphores radi oactive
CD40 aatﬁgmm(qdannam GDdO+expRessing c&]l?.SSl)lqh Shgnentoaredefiged to herein

gents, .enzynes, and |igands having specific binding
aszmn%%TIW@P g DEgBeASs are typically detected by their

@ﬁ%dbl’é &nyl eﬁ%ﬁncﬁfég HabBentd OF 8¢ hRtHodly cBRIpeé 8 p6Rion%f a full-

usual etecte its ability to convert 3,3 ',5,5
length aht-lbdtcblt, gmlﬂwtlbmmm—hmd(nmwanebla regioe tlwrf@fre Fxamples of

antibodf 3k Bt gl pEpdF ERphER EBEe R apf Boghfots and

" single- chhﬂﬂ%ﬁgo@ thbBRORs MBlyeTHb 'eis WhtkHd agl'ﬁoﬁmrﬁ adtigen biading

for exanple in the case of an anti gen_and a nonocl onal
fragmera of pbsupuBpelebriie thahsrcemposed dithe ihgbtp‘é)@m grdl martrfithgheavy
a (£
. BISHES, B QTR R BN BBl Ao
that cor€&heb@B lighostning ardiertasftbott ieash @hhlds bBy Umdglle&ﬂxamcF W' hoat
. the above description is not meant t%'gg Q&i t.he
"sFv" antihody fengments i§ intgadeddragniants commsingsthe isdofaains of an

ant1bodg aspt?ér?lmefg ?o\’r?alﬁsnaré ?Ye%&?tl in Q'sf | b a&}t)éﬁiqg ShaifiOKee, for

may serve as a r ive | abel or as
examplam 8| Babrtdod 19216, 178 253,860,201+ T5e03 05 end/ 5,856,486, hgrain or

RSP BTG 8Y BperBE e SHRRLRS P50
linker baMtedh BhedV S Andl 84 UWdnSaihA8! shablRs %ﬁbﬁs}'ﬁrt@ Go1in€ theQesikddl Sructure
invention: thus, one mght |label a mAb with biotin,

for antiganchbindingcFor & geview S)é peesasi thllpkélwrd( 1994 kielihe P hgimacolomi of
vinccBig e 081 P28 BBt S Gl

York), §RRE9S1E, IAQltigBﬁﬁbﬁncﬁﬁg ahsihB@k Wi fel dntagonist fvi-@DUO aﬁt’ibbdles
are considered as equivalents within the sgé%g of the
disclosqdrereincan pive beicopiuzaied & ﬁarqomuyto ¢ffrst killing fthgtarget cancer
abel ed u5|ng "direct |abeling" or a
cells, wﬂ%%&g%%x1H%éﬁ?ﬁa$approach where a radionuclide is
gaviadbdsd dnamibodg fiegmahiseah by 1§odntachframtanhbd<§zy phagpilibedriey

via _an _am no . aci d residue Pr ef rr r dlonu I i
generatgd sipg tigit 1%4?5&6?%7@)53%2% afg%') rgll(gf)eO%The
Nature gﬁl@l%f‘éh @yﬁ)'aﬂ@ tﬁ?%@&ﬁ . 8, ﬂarsuecmfkgan Mﬁ%@%@d

exa I'nternati onal Publicati on
Nature DE2.604-529 31d MatkiNey cﬂOﬂBQh)ZB MalhBiod 222t 581K descriledle t o
abe nd.t he

N ) t
solaiof o BEE pb Aa “aibr CpROP S Do 08 PRRSCRTBEE |
Subseqlbnbpublada€ibhs Mescribe Qﬂe’%@d@oﬁoﬁ%‘fﬂigh AfHERY RV & %Bﬂman

reference. Further, an antlboéﬁ or fragnent thereof
antibodjsgypytshaigshyidiag &Marks e af. KE9IR) &ier édm{qw}OsU&WSé% % Well

cytotoxin, a therapeutic agent, or a radioactive netal
ion or radioi sotope.
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A cytotoxin or cytotoxic agent includes any agent that

is detrinmental to cells. Exanples include taxol,
woyb@mhedsasi n B, gramicidin D, ethidium bron decT/us2004/037152

enetine, mtomycin, etoposide, tenoposide,

vi ncri stine, V|nblast|ne col.chi cin, dox rubi ci n,
as combipiAtRlBiCElqn andithyHases O RATRASR phe a‘if%}ﬁ%v ?‘Eﬁ?&ﬁ?‘?%\ﬁ%’y
large plﬁ?& hﬁﬁ%g{\ﬁategﬁhémﬁtl@9§>) Nbzlefeay s %@ %1%%@@26@) Thus,

ucocortt col procarne,’ tetracaine, |idocaine,
these teplnmmmraod Ghble alieingivempdiaditiome] mpab«zlgsal @ntﬂmﬂ’Ydl}’bg.d,oma

techniaqh ot BBISER SHADMHASHONPRECT 6. g. . et hot  exal o

TaBACRAARIAE hiR bebrl Jave%een fd’if%he Fwd_aw&i $f@ntibod
5-fluorouraci| decarbazine) ﬁ% ating agents (e.dqg.

fragmentec Kaditenhliyyitse ﬁagnmpeawmldgna vigiproteakyfip ﬁmeatwpn of intact

a3 (oh bR LB Pl R e Bophsica
MethodS 2BERYAZP{BBI2N anmiélﬂ%éﬁleﬂaﬁ(lmgl Seiench T9:10 Hoxravae these
platinum(I1) cisplatin ant hracyclines (e

fragmenjs g#bRAUH P PWdP‘F%lrdl@qﬂ,Y RyaisRRhBAR) hogherl o%@? ersenle the
ant1bodgri’{ rgmeﬁ{s 'g?r?} Sxé %Bﬂ ted ﬁ‘gﬁ]ﬂhg gﬂ?lﬁddg/ ré/hf gé ﬂﬁ s glﬁ% ssed abé)v%

Alternafifdiz) Eab' SHdr@ntents rc]SaIndid direetlg méc&vé&dgfrqm \El mit ami ¢hrem1m1gr
Vi nbl asti ne sotope |ncI re no

coupled forfprralabiy Hagwaus (¢ atand ol 1 350 K1 Taghofgsy ghien-167).
Accordfy t«:.'r %ﬁothﬁ‘tapﬁljo]air‘h, @g&@%ﬁ ﬁ%%mg&tg catobe %%ﬁte(f’ (‘ﬁrekag frohf - 99,

onj ugates o the 1 nvention
recomblmmt hest caleailtfuor. Otheli tgchniglues gxr\ﬂmpxbdmttmgu of ahtibastygoagseents
s,..not to be construed as limted to

. the dr noj et
WﬂlbeEﬁ’%@ﬂtg‘gheé#@ﬁgl?’é‘fmpﬂa?rapeut| c agents. For exanple,

AR B hidGariDCBYY affBo d6s AscRilGh B metho8PbHRE Efdséiﬁ invention
possessing a desired biological activity.

mcludeﬁh@GEiBM Smtyi CHE-U216l 2 monocl@sl entaqstics, disclosost hereinrstvelbas

v iy REE R AR TR T B AL e

or mord #hidb fa@fd@ﬂdﬁbﬁ@? delatiai)eo0stbbtution(8E iR thdhtagomst
factor, platelet derived growth factor, tissue
activity s BisAsUs na@emwﬁB—ceBrpmlbﬁeat@g.ae%’r Aidgseigtion. The

v £ SR g PRI, whic o

be produoddeas| desdeibeed @n, (U dxafiple, Igtmmiomlyl’lﬂ)lmnmmﬁhmgﬁomvmy 6

and WEp 13! beein piporgratod@yasirgiceoth BRfmRni e U r R dhe
antagont §GH Eo 8 arfti‘%d&?ﬁﬂ%hb&ﬁmﬁ%@n{oﬁﬁkﬁ%% kS refBEShY to

ant | s are we known. See, for exanple, Arnon et
antibodzds no(x-l@lﬂESs itnivbmogdndadd hamanbwilile setdinimgl thei mus gomgss actingty
cer _Thera
toward Bl 01 pipantig oL I G RBh sel s BT & S P dioted
elsewhérBGedein. PRso At BrddPRi 118 thd Robs bf BRIcRlim8 are ﬁlﬂi%ﬁ Proteins
"Antibodies for Drug Delivery," in Controlled Drug
comprigiag py apiggonist antREBI4ES anfikedy #if the inyersion, Wbt Segmexiithaseof,

o) rri er S0
which 53 brordBs ol SR STIREP Sl S honf O RBNE)
polynud¥bstiviel vettats, émislmﬁdnaa th84rt. BicH fgioadrotehid afd ddsbﬁlﬁﬁd with

Applications, ed. Pinchera et al. pp. 475 506
referen%@é&mmug%tl%ﬂftap@bo%‘:ﬁ anpoted bgloy.  1985); " Anal ysi s,
Results, and Future Prospective of the Therapeutic Use
of Radi oI abel ed Antibody in Cancer Therapy,"
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i n Monocl onal Antibodies for Cancer Detection and
Therapy, ed. Baldwin et al. (Academ c Press, New York,

w02BB)o4493p. 303-316; and Thorpe et al. (1982) Ppowmisedo4/037152

Rev. 62:119-158. Alternatively, an anti body can be
conjugated to a second antibogy to form an antibogy d
Fheraatibeding fghe eresenidayeniionsgn hRv peguensgvapatiqgs produce
- 6 it | el Yathf NS BPPdyeRys Afe
Hsing métggcg %e%(glgncf d?’?fefogﬁ%}gglgi g‘}gg%t?dtgﬁeai nvention (see U. S,
WO 00/B4316nand\WO 98/83976 Thdorpdimateithertieby mferenen: i Fparexbinplgi figas

fragnents thereof y.Re directly | abel ed w
been showRBLERFSST SRS GRlR s C%SF#&H%?E%‘# el  vC Crass
' ' L ct 8 1KRQ¥Ehsk N AlddRsavitivielduBstitiadedin dNow
Handh@g@%%?@%%?ﬁxgsgg?ﬁ%nt na@mgonsistsoﬂ g cgnb}nationzzf

the antitiodga¢ nexin bindithe sdivitygeet bxve il dbitigniodrgeganathveanrsdoberles

adm ni st ered si.nmul taneousl rsu Jent | .
responsyoR B A0 5 2 R DGR el b e voine
art-recoMibdd HRABLHBIIPAALBSe tkd alatwhdié abiel, and the reatliive

variants pf t he antagoni st anti-CD40 .anti hodi.es can be
antibodigs will fall witlin tlee sros ogthet ingenions die VRRYERpHBedie ©

rouinelf P A00F s S Bl S s e asrved
herein. @anti body. Methods for meking antibody variants are
- Sopetisy fumbecy Boimied trmsiod A SGU Do g e
method 381 «Jlipfigééd h%x%ﬁn,%i@i?hjviﬂhﬂ ﬁbe%ﬁ% of Be AveltibRifhZpddesses at
nonoc y i bed he

onal ant’ bo escr rein, can be prepared
least onbyf thstfallovoing bislogieal activiteed: Dbitien obmmunegloblilingetistion

anti body of interest.. t hods, fo t.agenesdi S_an
by normil Y138k bEIPhET FOHALS sbirias PR Sl A BN ST apdier
pro1iferé}{oﬁlhof§%ﬁna1f1fafn£fﬁ%mhsﬁa1 WAlkie st RtddaRskukloat ToskSls; inliBRdh
Techni ques in Ml ecul ar Biology (MacM I | an Publi shing

of survi@gmpd/fmy praliéuwation kf ngormni uaellrna(l pegphergiheclisngipmulated By
cosor B iS00 DA By o SRR R s

apoptotfel iﬁt@&c{éﬂhlapsigﬁeﬂ@ b9y yelManbdhted 691sdDIOLioR golivphase CINOL;

_ __'Yozgéb U S. Patent No. 4,873,192; and the references

inhibities efddD#heiges! iransdicsion in Aey peibrRandigatipn Mathey(dnid. or solid-
idance. as.

s SHESBEF T SBT3 IR A AL Ao

These aplyy papbe stefopmeld At dessibediry thedxanipis herein.hBeqrsetheabsays

e B L g oS
al. (199?&&2%1’%}1%?2%%1&@2‘3[@ ERLEIAN. (R6O® 2 DhRunSONELEIREIV-E

s, such as exchanging ‘one amino acid with
Noelle €908 higenheddtiogs Suppl. 49:13:22p Eedérawn ehaly (196D Cofre i .

Hematel BT Gl of | St Pl PO

KweklkéDbdREEA. (AT Frnltniard Sk P10-£3914404; Tid U.S.| Pt IN's! 51674,89D and
variants of the antagoni st anti-CD40 anti body

5,847,083] hepeip inagepopdtel hyaekesancenodi f i cati ons are nmade such
t.hat vari.ants contj [ .
B Ao R AR s o e
CD40-gitigabbsitapes RipAtifitd hedelnyis i "aodinpetitive nditgassay." Competitive

binding assays are serological assays in which unknowns are detected and quantitated by
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CD40 antigen expressed on the surface of a human cell

and being free of significant agonist activity but
woxbhishi4agsmg ant agoni st activity when bound to acTD40004/037152

antigen on a human CD40-expressing cell. CbV|oust

their abifygg pRipRL U8 ASURS ot BI04 P RE TR e raio Bt THis
is also reffér?éﬁfm%@q ceﬁfﬁéﬁﬁfe%bﬁbmdd ad30¥. TR OGS BschRNiv: QBRDEAYE

lons that "coul d produce secondary nmRNA structure.
binding ﬁeey, EPcRat @D40 pplypéptide iopreipmlatedadryi candidate ansibadigs inj

ddition,. the_constan nt agoni st.
sample, feramponaeTgRyn Sah e ThIpat eatpo AEP apfins s or
more epft%tﬂe% tof&ﬁ Ih(‘ihcﬁldﬁ‘dﬂﬁﬁlboﬂ%s W Yifo inFértiotX 2l-eD4peatibbdies that
ten . 737,056Bl and U.S. Patent Application
spemﬁcetl’lytrbmt amihmm deOpQQ)ﬁmVemE:E zanbaideniificd hy sereening a spges of

hat
oSO e AP P RREE PR g e

particul R RpAGHUfIhe @DUD pEddif oanﬁuefnsd yFdrasxemple, o mnmaﬂl CD40,
sequences that have at | east, 70% or 75% sequence ”
epitopesjof apfetestyinclpdeerijopss gpr@anqueaéme%@@@)@r ngelipegp gpEncasid

res1dues§i?/rpt§hgéé%?@ﬁr? oPﬂlﬁEa%r(an ! I(tgée ‘ &ﬂﬁa&d{%cébss%n’ﬁogﬁ%jﬁﬁ%)

0 sequence | o the amno aci
set forthiﬁ G‘ igm@ 28 SEQ b N@fley, elmcedaiﬁm@le seqtenensat {@ Hh Figure

| | f |l e, - 5.
124 (SHDID S50 A orBAb DEasHBsp: WU Fa @ ror ogths g
isoform ?Eﬂﬁlﬁgﬂ CPQW( é%@é?fBaBlb%cE@és%r?N@@ CGOA i RRByaniote Q1®|1241) set

re prefe y, the nol ecules share at |east 9
forth in Bigtge BBWSEQ m%@éa)u enewicddorthe sgqueres sep fnrﬂo@e@g@ﬁ 126e

(siQ SRR ors Bt ton e 05 SRR I L) < Mppivey

compeualz&%uin%% 5 REthaReddidsl Y e cafibied Sditble Mithidonast @aR-CIEN

penal ty 2 an extensi on penalty of 2, BLOSUM
ant1bod1na{:quld(b@ﬁse@;_to sathet ngmopfm] tihosias cREwerabla toghe preiously
- dentifi ?Bo hmis taught in Smth and Waterman (1981) Adv.
! enlleﬁﬁ% th. 2:482-489. A variant may, for exanple,

Nhﬁﬁcﬂiesfefr@%}iehen sedhemenetoassiys goiyi betlabeiéd erGiddébeled.

body by as fewas. 1 to 15 amnq acid re i dues
Unlabelpbontibedis o3y 4 e&ml%@dae agekisgntes dabeledamtinedios 16y bgq
f

employgde s a3§1dg ’ve{?ftﬁ O?é'\éssp X: ooya%g'f a‘%?i@V%{bt% cr}girlﬁ)glg %‘e’té@ﬂon of
the fornfatibh of &c hrditedgraatigaontilex betwcenun astﬁ]é@ﬁtﬁeantlboﬂy tundan

T AN K I 0 e TR TR N

‘Sultabler cfe‘fé?:ﬁ% nde@nd RIS HRMRB 6? 1ABQCAGE FhddGRAAGE enYats,

conti guous segment used for comparison to the
coenzymesf fnemsersohemilevindcesy wbrimeogens,lenzyrot sehstiates joe e fackys,

uous d d 0, 40,.5
e B a8 A8 P e
Examplb@%itﬁlyle @ﬁ%s@ﬁﬁgdé’l&drgexﬁaﬁﬁ %Ef'b?dda\é@ Al8%ine Eﬁwhatase B-

substitutions or gaps can be nmade (see Smit t er man

galactoshrﬂmﬁ,l qngyetgleholmes@ragdraxamgles dﬂseltplvle prasthetin mmomplexes

include Biir {iwﬁéin%%@ PRk (ﬁﬁ/ﬁf’ ﬁ;ﬂrh %Xr%? 3%81 8ﬁ f;lg{abgeo f? Cdlﬂfa%c%n materials

include RALEIIG&LAE, |ﬂ%10¥b5§@cﬁn tieRsh ceth @ﬂﬂ)@ﬁidt@@ﬁbd)ﬂﬁnﬁa' i gnant B
cells, depends on a nunber of factors. As ionizable

dwhlorqmmylaﬁmecfmowwn, el ehlende grrbyeenryihrng peexamle of &,
a particular polypeptide nay be obtained as an acidic
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or basic salt, or in neutral form Al such
preparations that retain their biological activity

wohers/pisseed i n suitable environnental conditi egs/UBR®4/037152

included in the definition of antagonist anti -

CD40
_antibodjes as.used herei _Further, the pri m. No
. luminesge gl Erpg gt FREBSH QiR SRRy DAl e yrase

luciferirg glﬁ% %fﬁélpﬂﬂ,t zirﬁ%x%gﬁg oTWHRILIEPIIRSdcB9e flle¥aP ¥ LB N)3Ipr

suppl enentary nol ecul es such as |ipids,
353, or *pih dph debeled acaeyts ngryobrpssedninl atviadetyidfavell-knavayasadxsosush as
.. augnented by conjugation wt charides. .Certain
radioimPSHOSHaCTEY B TEIUHOATINE R b o A BT P Ratoeys and
the like ! SHeQHO R 118 AR INRNS}766)1 023 30 NP5 BH 16183 79hnd he
produci ng host; other such nodifications may be
4,233,40htroduced in vitro. In any event, such nodifications

re i.pcluded jn,the definition of anti - .
Rh¥ pE By St et Pl BatiGrai Affbaie 8 antibody
fragmer?§ RAIOE RS be chnjifRe@Plibr (4Q iR Md Meiydasfthe pesent invention.
destroyed. It is expected that such nodifications nm

Methodg fesriredugitiaconipgaied guaibpdigs pigdngwarn dhe art. hBhuge theyantiy (D40
. either ci lcni Shi 1V f pt,he
wivoof 3 AN B AL P Db bl )
"indiredt beNhgt bR " indire¢tdatating appsiadhieis intendduethateadhelatimg agent is
nodi fied by oxjidation, reductio

] , or, .other )
covalengly aftgched st SHIbodHand AElepyiopp sxtivrncligs s Bseriaddavdhe ¢ o
chelatin%%{g%tf‘ bk 6}8{‘%{@% *gﬁ‘%]gttﬁqugigarg%ﬁ{s'a\ﬁhtréldio&é%es described in

erati ons d oy antagonist activity do
Srivagtaatand deise (199¢) Notlypbpt Bibe 18580608 chdreiormedrgorated by

defj ni ti f. anti -CD40. anti bodi es of interest as used
referengge, SufAble THhElSREIo BPHABLISBSOr IR FRURAFGAS aioms
(particui& B0 LN @IREERABALS RAgENS eHEAnsY, aR@liyARIBha¢Rg specific

variants. In preparing the anti -C_D46.a_nt| body
bindingymrtinent Enziones aé typidally detectddebyatheir @ativikye dgfirierample,

et erm ne which jfications.t.o the nafivecRrotein

horseraffih Pkt 8PSt st L AT RRB O BBn TP P
tetramedBAARideREME )So S Wi @Pigendng lqubitiefiase withAspaqaiphbaldier.
~active conponent of a pharmaceutical conpositiaon used
"Specifichinding pestiss dksfess ta hprqieiasapable alkindings liggad mpleculy with

. Ther. i . S . .
i ALY Sy SRR PR
specifid thereftge OfheapiaifrbintingrpartnéGD4acladd bibtid aed atidint oreat
treptaGBACIEY GHAPIOHG G SESbH BTRSIcHE pel paid caypes kiw i the
T
variousdatietcintondjstiot Olasseg rasdhé samée labelahhy saveinseverakdidiereni n

the art angsinclude, but are.not. ljmted to, P
modes-tﬁ%mﬁfﬁlangsfkliwsfﬁ & prdionchye i;'})elfqr&%aefiegﬂg?-?i?fwe
reagentg\glﬁillefnﬁy B9 as Bl ordR%ntiB&h for henABY FufiRdrl &Amby cénbine

I's”intended any neoplastic B cell, including but
variousriaheld fonilesingd wffea. dior lexaniplei médsfand avidinplroragyire labels in the

pracio I 00:r, 58) BLTRCLRY S m VB SRR B Ebcnc
with avidiAdbersa svithHoU ol witls afl afe-bERin dpbtishaledBaith HAR. uUStheEBY)
i nduced | ynphomas, and ATDS-rel ated | ynphonas, as wel |
as B cell acute | ynphobl astic | eukem as, nyel onas,
chronic | ynphocytic | eukem as, acute nyel obl asts
| eukem as, and the I|ike. ’

-34-




10

15

20

25

30

-39-"Treatnment" is herein defined as the application
or adm nistration of an antagoni st anti-CD40 anti body

wonroaisyen- bi ndi ng fragnment thereof to a pati egr,usesn4/037152

appllcatlon or adn1n|strat|on of an ant agoni st
anti - or fr nent t hereof to.an isgl.ated
permutofu A0 BASSBRIIes P borrasis AP n oS peg ety SpaL ¢l ot
and are @Shcs d&réﬁ REA ﬁﬁnaleﬁtssémﬂitrﬁﬁé &fop@ ot At iRVenfon.
I Sposi tion toward di sease, where the purpose is

Ahemaﬂ*a;ly, hhaantl-@[]@anabedy mey belabeled using "dirénféellyﬁllng" ora

v BSRaRE G TBH6YE el 5B ot MRl A50RRL b0y nar
antibod¥ h‘;?i@hlwm%n aBino bdidatdiam). PidferdERdionhelite drd figvided in

ication or adm nistration of a pharnaceutlca
Snvagtacyampd Mqamﬁl%’é}mmr@ Age inthireghlabeling approgeh is wapfienlarly
s oI fTelyss p
ot 5504 85, b LT 1 AL 001 8020t o WO

00/5 24’/130 Whes d lirker BA¥pd tcs amhtahed@ﬁkttive(iw tanitibodids; eahdcthe
fragnments thereof to an isolated tissue or cel

lin
labeled fcrrmﬁ% apinGI4 antippdicn descaibgd s Patens NRpe.8he 62 éierem
inco 0?% BferQiced predi sposition toward a di sease, where
Pothe urpose 1s to cure, heal, alleviate, relieve,
Buirtlest, anr sawibdyy (oa ﬁﬁlgnmnathereort)mapbe pon;ugaiéd ®ct thbhlpeutic
. disease, the s t ons . of tge di sease, or the . .

motety 3@ §ﬁé’§1t?)‘?“6’ Fﬁtht JRENHOL A L c%)y n}ﬁﬁl 101 %Fllolsotope
A cytot@ﬁh lo¥ b§rt¥tox csaﬁeﬂlt 1BBRREs &ny S‘g%%fha% de&rhéiﬁalrtétcgllso fExamples

mal i gnant - expressing cell proliferation or
include sl rmytoahalesin Bagrhumieiiie Da eﬂimhhm’mfomtdeg ewelite, nEtomysin, an

Xi sting,tuppr. or in unor . that aris
ctoposifés tsng s, YRGi igo St astine Folnicly, b P RSB A pisin
dlhydroﬁdl ldﬁ@fa)cup@ibhes ifoxA8WoMe, @R F&ﬁ%ﬂti@x@ ina®@/1-s, and
hence a decréase in the overa size of a tunor duri ng

dehydrat¢ssestgyone, Bhspeqsticaiidspragaine seitacaine, lidecpngpropanelobsay

puromy(: anﬁ%algg% grl'bhoqgélo Ihe?ﬁ%ﬁe ?Beljagﬁglﬁgaﬁ):%t? g#?@cﬁef t are not

S1 0109 respons respect

limited tcg ahtifafabslites ¢¢. gdhﬁ&l&kﬁ&xﬁteaﬁeﬁer&qﬁqﬁlrﬁb,e@-tmmmne
stimul ation_of CD40 signaling expre55|ng cells
oytarabing, 3 CHoreFaCil et ing Ak taring ég?fﬁ%(ﬁﬁ 1 BRchlpiethagge, fthjoepa

t t | elated to
chloran{ ?11(1) rr{r}gjﬁhﬂgl?fczc 8&% r%ﬁ%éé?ggé a@%ﬁxﬁ%ﬁ%‘%l ¥ er at:|’ on or
cycloptﬂelﬁmn’uﬂ@ﬂ)lumﬂfaan)ibrqzmomamaml,oﬁreptmeomK:ﬂfs gntomycued} andreis-

) sych, | homas_wj || be r t 0..accor di to, I he
dichlorqgRing g HRBPIE PO Greplalins; Sbppes BT @t A RRbIC:
(formerl}h@.ﬁﬁoﬁ i%? bnd KMQH%&) Cﬁﬁlﬁ%ﬁb (eedéj @eﬁ;tlh@fﬂ_lygﬁﬁ@cﬁmerly

I'nt erme e grade, and high grade (see
actlnonmur)ﬂddgkymnsm_lsmmwna afh puibtapagicin (AM@) fand amti-oritotic agents

(c-2. Vil ahd wiRiRE) Mt ed gﬁ%ﬁﬁcl}%@%ﬁh&%ﬁgih TG A

123, 1-1§3aYL9mR@a1\8@dR§qBB Aamil fol-b7,BilAR, Bi-2ed, FTedd, TelPaned
e cell homas: i ntermedi at e- madelwmhmms

and
111, angl g lu@eglfhﬂqonwwa? of thegavendion cag e pepsefos mepifyiigaca e

f
woogiSf g ! IUSGu TSR, R e N BBt s
chemlcdd)tmsrbpnms ageh. uE@r dxangpde, abé drugmmishhashd €protein or
smal | . non-cl eaved cel

nphobl ast i I
POIYPeRt%‘S PBERT S & ée%‘i‘?a %h%lﬁg‘Balr 3Gty gk‘%}’p%f otguys m&%ﬂ@g{@f ed
that the nethods of the invention are useful in the
t herapeutic
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treatnment of B cell |ynphomas that are classified
according to the Revised European and Anerican

woyposiamss Cl assi ficati on (REAL) system Such BpC®IUS2004/037152

| ynphormas i nclude, but are not limted to, |ynphonmas

classified as precursor B cell neopl.asns,. ch as. B
example, @ 493iB 5Rehssi BN iR Ay BISUGOHIREAREX @P’P’p?’fé?%*ﬁﬂ%‘%‘é’?‘}m a

i ' 8}9; — 2B HaO & e MIBBACHErV € growth

protein {IEA R RE et s iR et ervoero
factor, plateiphddpived geroyth dactor] sspéiplasiminogenactivaiom or.ieloBisak el |

| ymphoma ( ). follicle genter | honma. (.fpld4 cul ar)
responsg frod g w{}l%»ff%@‘émé’ Hmpg’é?q??esd}’?%f?é‘g“’r# LI Lhall “ane
mteﬂemﬁwfm-?"j, int@ A4 {"EE-%"}, SR11ERS mbdEphaIEDlony stimulating

mar gt nal "zone B cel I |ynphoma (i"ncl udi hg extranodal,
factor (AMALSF yrgtampoets @lonymtisyulating fagtas €1 G-GSikewiother growth

pl asmacyt oma/ nyel oma, diffuse large cell B cel
factors. | y nphonma of the subtype primary nediastinal (thymnic),

'Béﬂhhi«f.\%é forlcyARBANR suéheBpEkiit moSety tdantibiodies greadtell Bnown.

cell Tynphoma; acute | eukem as; acute | ynphocytic

See, forleaakple Asnonrsf of. §HI8A3 IMenockemalintibodigs ferlmpuneiasgeting of

.| eukemi-as: pk | 2G| i a: Gy
Drogs i 4G Bean STV PhRCH L b Ty ML oY K e
et al. (AJEERULREMh.Y; poerdsericaed. divlietiom enee] (1087 "Artibolesifar) Drug

Detiverya i {pieolipeDevay deh SOPOS L (20 GG e oy e e,
pp. 623 I@g\é’?‘%&‘rﬁgg Q@ég% 2@?&?9%@2%%%2 Bk' I@?fﬁiit&h@ Bl @nds SNVCAh &G HeFapy:

S recogni zed that the
A Reviewet ot®notlondielnibadiet BérBinkygibd anddflinical dppliestéons; ety

pincrhh 15 44 B B T b3 SRR IE and
Future #ﬁ?pécfi@@&ﬂﬁ@ TThefap S#RITRE L RAAYDIRLIEPANEERBAN B a@8td Therapy,"
ynphomas, particularly those subjects having rel apses

in Mondaddnadvintigodiesyind et etastivre cagyl hetapi, eff- EpddvBnes pf.

I ho e i ndol.e th t he inte [ -
chcnde SR  ES TRIR oASE LA B A 0B A
62:119J16¢.apsi ng/rem tting course. Thus, treatnent of these

kéﬁphqnas is inproved using the nmethods of the

Adtmativeli, antibedygeade spriysated ta pscsad aiiiodhionfors ap

- e i ) . . i i - t4 i )
anivod 38 FRAE Y s S B ADS el FDIPORIt RIS,
may beiuséd orwedrothy labicbaad @ aatibodies of therinvasion(sadi($.6r Batest 196.

the i mune systemincluding, but not_limted to,
4,831,149 tAihodies sirantgsprivadine fagmentsheiegbmey e e Giiebrigd
ith radifdc iufnf i biticke kndlvADinaRe frt
it oo AR D AR BN Bl pROR
(U.S. PatehtiN6.t5,595,721) t Trhenenthey oonsist ofid ¢cambinatomyofdreatrhent with

. disease, acut espiratory. distress ndr one
conjuggied FRerRERGOR RERARPPURS mrapSteAsEn ISRy ot Fybspaerdy
(WO 0@53@APRIOFDS00/5tReyed type hypersensitivity, asthma,
primary biliary cirrhosis, and idiopathic
t hr onbocyt openi ¢ purpura. h accordance with the
. rethods of : S ihjavention, at |east one
VQHWﬁgﬂ?BQU%Tg?téﬁﬁ%dﬂ&ufgﬂﬁﬁgg%ody (or anti gen-bi ndi ng
Suagite blolddiciigativeagirides bNtlte sttagoris aatifEID40) mtitdies ean be
.to pronmpte_a positive therapeutic response MAQP,
used 1n|4:]@=51§§@19dq of the RESSIG FEERUPN raichpvargants will retain the desired
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By "positive therapeutic response” with respect to

cancer treatnent is intended an inprovenent in the
wdizesaaesikn associ ation with the anti-tunor acPCyiusyo0an37152

these anti bodi es or fragnents thereof, and/or an

rovenent in the s torrsasocatd'hte .
biding B oF Piratersrs AXaREHEk 390y GDID Sribt o NFiheds for prking
antibodR VEM G 48ReMrally 4 I8f1e i B arPUt growt hs, a reduction in

?um)r Si zg, atrﬁ

reduction in e nunber of cancer cells,
Rodéxampée, dmhnmsbseqmemne/auanmf en a;mrgbmstsintre(al)éﬂ ankitimdy,

for exarpilsotie £ e s CEIRGAE 1 S0t aniifodbrscited ki tggn be
preparell %y‘iﬂﬁ&tﬁﬁfs & ihe @bnes DN A QBRI ALE ch AR S antibodyTTRbR:E

reSponse” is intended an absence of clinically
Methodd dorsnutaginesis isdaizdeotide Iseqimae pitorativwsrare el rlgaown in the art.

See, orxanplsy DNATKSE AP GRRTTL R () T f Lol HiRles™
(I\/IachlﬁihS'ﬂu§Ilin°u€§ C&hﬁi@aﬂ%WOYfﬁrkUﬂlﬂhﬁkél 01 9g3)iPRE. waelanmtscz US4

according to the nethods of the invention.

82:488-AP2 kel /e 1 9% Matncignmmeol. ila413ed- Ws@%@rwﬂwbél

(1989) &%@%ﬁ%@gﬁ 53a A %O? ﬁaﬁﬁ]ﬁﬁélgtj Ofﬁo@?ﬂ%ﬁ %rBE)/é\Iecr eas

Patent 19.14,876a901 atd the tdfﬁﬁﬁceb \eitdé thefréinhereinligcarpioriatsd h}lfrefdﬂmé
cells present in the s ect) i.n the absence_ of new,
Guidange,ag tg ABPTAPHRA émél}os%ca%@ﬂsﬁwt@ps thab dp ngiitseh hiofogieg) aptivty
I
of the pR PSS 1o BAR L Nofink b T3S or Dal TR £Ra L OROYE) i s
of Proteio Sppuehaapynd(Strueture (Ngt. dBilontednBes. bonndnWashinptons D2@),
and t he I i ke) usi n Screeni n%mt echni ques suc

herein iRgorARied bY SEISFRARR o PRABYAG © FNRE g Fuch a5 sitoaEagATe

amino dciREtR notE@ HRVIE 9,1rﬁ1%‘f195}$&{iésc n{ag@e p?@ﬁﬂed Examples of
bi ol um nescent I'magi ng, for exanple, luciferase

conserwatm@subgt;tubmen@u@; birtargineglindted te lﬁdvphlaob(ay:ﬁhn:pmm g
nc] udi ng bone rrow aspl ration (BMA). addition to
ASP@@He@é*ﬁB@%& 1pe G RetriRE A PeBnses, the subj ect

[
B AEE0 AR ARl heb e AH.COAD SlpAR ppilile of
interestempdificgivne atehradvesneli ihak abriaftf emitinué 2o pbssess thﬂﬁemdrre nt
... In the.s SSOcCi ated h t he Thus_ for
activitygl %eqlmﬂw{h%lgg affingly aph erc o f?%@ﬁ%?? eilebinding & & human
CD40 ahﬁg$ﬂ‘l§;p§é§sé€ﬁtlnl B8 siBRY BRtai®nan! cefl; ancﬂb&% fr8¥6RLiSnificant
fever, weight loss, and/or urticaria

 agonist acth‘etyam@ exhilbising yntegcﬁrastt dotimityl mn bpwhtnm@ma antigen on a

toman GRSErS SRR Dpvicyi dbd ST RATG PG R SEePieape

variant p&Rbeptidb @usBsttiplics tiRS Ldubidet@® o fRAUNgFrapRShdd preferably will
t herapeutic response with respect to t reat nent of a

not cregieeqrapiemaptety ragignsdaiseoudd ppnduse srgondamBNArugture. See

EP Pate%gﬂlséagﬁ‘ §§$l§%t18r? NoS 73 424soms enbodi ments of the

erapeu i‘cally effective dose of the

Bnidditﬁmtheaﬁhstm aygio of aRgnepenistharieCib40 sntibddykken bange
({) ut 01 ny/ kg about 4Q ng/ kg, from about
mutate tOcﬁte &rt HBh 3 S 7 Rigays i swnplegses Urg/ RgentdNo.

6,737, 09@@11 hind3Q STBAKSEL A@lﬁ%&l@?ﬁﬁh&u@ﬁﬁ\!‘cﬂ @94/?!%%‘01%9 U%gchg

from about 3 to about rom abo
disclosey mgtatlonﬁhdlﬂptlzﬁzamytllbg)dyfolmimgm reﬁep‘uyisk gto about
20 ng/ kg, from about 5 ng/kg to about
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ng/ kg, or from about 7 ng/kg to about 12 ng/kg. It is
recogni zed tbhiat the nethod of treatnent may conprise

we 26805gess4adm ni stration of a therapeutically etraskiom37is2

dose or nmultiple admnistrations of a therapeutlcally

ef fective dose of the antagoni st 0 .a bod
it GrAts A5 Fs B DR oRt GO PRI
sequenc%g tHaP' Rayehy RALL 70‘% b§7§%%e¢l§ﬁcé’ﬁeﬁﬂfya9f3féﬁbly% tléa’sQW’Q or

ant1 bodi es for diagnosticC nonitorin protein |levels

85% sequenté dsnlﬁyasop@refetdoljaatdbaShi’Q%J 91%s 82%9 9pYooBéhrdS5%
e.qg.,. . to determ ne the eff C |ven tre

seaquence il {0 GBI Wi waies bt 19 Pt B Y ESU R GE e

an’c1bod§l B{dl&%{&/ er‘%meﬂI%t fetciires 9 WP SHARC 2.1 Bxaifdt BRaPintibody

det ect abl e substances i nclude various enzymes,

describgsk lsseincarite agh@wworttqnﬁrtb@s@&ﬁ@nm@pdy g101¢quig. o Nt
prefera t élm%:leculeglxlga{rg n% 1263 989 % 9 a%rs99°/6l Q%Jeﬂ?é g@ﬁﬁﬂy" For

1 Pe&™5f e enzynes

urposeb Qf &e:r;ﬁtebeﬁhnp@ﬁmg peasent saiuleﬂdel 1aen@ﬂyos gaRirased using the
b- gal act osi dase, or acetyl cholinesterase; exanples of
Smith-Waferrast korpelesy srarshcalgprshp t@@&ﬁp@é@e B peageh with a gap open

peaty 3 £GP L] BB 1 SRS s CRGEPTRR Sl
VVanﬁhMcﬁﬁ&ggmamcmh@pnﬂmm$mmgm$nt&mnmymﬂaNMpnnhnaﬂﬂﬂhﬂdv
o1 G OB, T et o heTE S AOBUBE ol e
anti- CU4@%H9&§/ Hy%_@f@@las 195 35RhE% Klid R RESGERY BRIGSHIAL S

ncl ude”l uci ferase, luciferin, and aequorln and
acid ressiuamudsascﬁ-l&ms tfemplae 5y ascfewas t L2 matexen &lanjing heideesidue.

H _Th t i bodi .
B serisatioiaRnah tsime f Ak @S, reif i sug gontiguous
segmenf SAAE WhFant 8mého ad@élﬂt Bibeaidy Q6 RFitional afmd Rl ﬂé§ﬁd€s or
for exanple, to identify cells -43-expressing

deleted TP @ahrebléueeewh wespeddito the r@libte@pmamm@ agif gequenpe. t %‘e
contlgugus Lérrllt or cg | ﬁs?n t%nﬁ r%fe% émﬁx%% %@%l seﬁ‘@e}n&? Q)@yes

USG 0] SSUG Ies a

include @f Bas wapﬁtlgdoﬁs arn&idﬁdcafesfdas& b met}h&fﬁ) a0} 50, GP4tbre amino
anti bodi es, can be used to, screen tissue culture cells
acid resjdyes. c@%%fﬁaon%lfqré?ﬂttepc‘élden%taf@éi@ﬁler@ WihoopiEsaicaesfuc

substtofiy o EipS bt S GREnTRpERER BBEIoRy SR Bl
#h¢ preome elsentieal stracmwaf d polypeptide abpabbe of dpecificelinbinding
chenot her apeut.i cs .and cyt es foyr the t ment of

CDA40 agd relainmeaniageis FY&*‘H@“"E‘%‘&W&‘% %‘“@lﬁ&dﬁ;@?%@i‘ o)

maligna0® B! ®11s, 7@ erfdit %HE' rﬁunﬂe? 81 Aloks, %%ﬁiﬂlﬂl@&ain%sanﬁfcaﬁ%ﬁyl
|nvent|on can be used in conbination wth cytokines

groups gigphesant in theomblecile e Particularoedipeptide mzychenhtained aean acidic

CcD40 i bodi f h
or basicfu o TRnRu o b 3usH prpet B b BB By Slg et actiVity
when plRB¥GnRARIIR 6@k ionGRnEl E8bdtions 2 iddhRd in Ga) ddMiitdPdf | N

this manner, the antagoni st anti-CD40 anti bodi es

antagoryss 8uvi{(149 anéibedias asgised hercie Fher e PREWRL AN 3vit eof |
sesueni AU il JORRIRT B0 Aol R s
(glycos};luﬁqe)roy by othen S@mﬁhzﬂmﬁﬁdwmlsﬁﬁﬂgs rl]lppis;eplﬁmplgﬁy ,acetyl
epatecto nmphadenect eukgphor.esi s one
groups Fgh g ke ¢ ﬂyﬁgam ot b Nt bYicn ugareeﬁl withsgeehariges Certain
t herapy; chenot herapy, optionally in conbination with
aut ol ogous bone
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marrow transpl ant, where suitabl e chenotherapeutic
agents include, but are not [imted to, fludarabine or
woOlodauadsine phosphate, chl oranbucil, vincri st PO US2004/037152
pentostatln 2- chl or odeoxyadenosi ne (cl adri bi ne),
cycl ophospham de, doxor ubicin, prednisone, and
aspects g h GBEmeationare agemplighe %epost-translatlonal processing

B A T
any evefif; yedhapddifipitins de, indiderin e defnifior dfiars mnteQD4§)sant1body
el R e B i
destroy&fh hI?fs é&&&@?ﬁh&lﬁﬂ U 5 daD6FLRBY GuEn RIS oH ﬁ@ﬂltéﬁifely

rapy such as mtoxantrone, daunoni bicin,
affect thecmnwby either ‘tgmnhmmgmgmgbmnaabing the Fotvaty olf mheels)lypepude in

e v 9B 0 B Sk LSRG ey e o

by oxid@idr) kARG, BE othr &@fvﬁﬁ@iﬁ@ﬁ Uind e palghepiemabib eleadédior
anti cancer nonocl onal antl body therapy (for exanple,

obtain fedgerenisAbatabta{iGetipiy. hstqqh) eyltetﬂﬂo@ﬁ Heat damot Aoy aaepBisty

targ t CED5 e
actlwtyﬁg glhegh éﬁ' S RQIYRS eptlg §e61>1(1§ﬁ' %rﬁltg% éé;tﬁrﬁ 181;1 ?f ﬁ%tﬁ@DA,O
antibod{td @R htEBdtIab ashd Houdidax - CD20, R-1594, | MMJ 106, TRU- 015
AME- 133, tositunonab/1-131 tositunomab (Bexxax( r))

The pt prevides substpasebgnidanes maandipg fhe PR EpEyse of
[

polypepttllag nglg%ﬂ% nﬁl @%alrm nan?ﬁggge 15’ e aﬁ%b%gg %318 in the art
can readlfwdetﬁnﬁnimwmch hﬂb’t@ﬁqaﬂ&nbﬂosthe abtivecpratein huxdy()udean'tammo acid

CD22 anti body ( exa t he humani zed onal
sequenceilygHyt @Wélfla&td B3 Suq'}éﬁk%fer PR (PQQW%?IV)&)"' %t

I

R S T
targetl ng the CD22 antigen o n mali gnant B ceI I's (for

I e ngc‘laggﬁls ar‘t_l BL- 2 a haCD22

armt T oudy

MétﬁBals ak tlfégnte’itﬁbﬁ bre @fé&tehw ltlﬁﬁusfe&ff@ﬁfal Bfist &Ri-CBAePt or
activator of nuclear factor- kagﬁaB( NK) and its

antibodjeis gatreat PRAMEXhavinghi disease eediaied Ry semyglagon of (40 signaling

on CD4 —e%!ggq%?igﬁ ggl@ | %ﬁp t)%pg?s%!e )gdc%rl 96! in:?%‘x:i‘%a Tlg%?gl%nﬁ %all%ﬁgnt

B cells airbssfdg80Dam tukthredy Memcgietfd)rrtgetédmg@mmo axpregon ifpfoells are
exanpl e, I1DEC 114): anti-CD38 anti bOd%/ept argeting the

well kngwagn fhetarterad 16?4“% i?\lfgqaiaﬁ?t Ipnged tos PChaterbianess

B
"mahgtﬁntt @ td] isahterdedainy inedilddlic htelhdréledingfbat netdaniiédto B cells
e S At B BB B

lymphofn?a@tﬂmﬁrﬁ;)bﬁsﬁg ly?rﬁﬂﬁhﬁ§ 'n%n'—ITg&’Qélﬁ"Q lilr'nﬁﬂ&ﬁag @TRIBLRP s disease,

(for exanpl'e, the agonistic human
EpsteinaiBaro ¥limus &EB ¥ tndbms@/lym@@niérﬂ apd a’d@SFmttd mnrdwmaés@emell as

olid tu a d_ t.u
B cell e dBpRrarste ke b SRane il ThudaRyts kel woute
myelobldREE Bkemiad Cdnddhd ke, but not I imted to, mcrotubul e
and/ or topoi sonerase inhibitors (for exanple, the
mtotic inhibitor dolastatin and dol astati n anal ogues;
t he tubulin-binding agent T900607; XLI 19; and the
t opoi sonerase inhi bitor am nocanptot hecin), SDX-105
(bendanustine hydrochl goi de), ixabepilone (an

Metho
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epot hil one anal og, also referred to as BMs-247550),
protein kinase C inhibitors, for exanple, mdostaurin

WO(RIS@44852, CGP 41251, N benzoyl st aurospori ne) PCT/US2004/037152

plxantrone el oxatin (an antineoplastic agent), ganite

8 S i v
anti- C]ﬁ@%ﬁ%@dg&x‘%%ﬂ%& gm(l IeréJFtS‘ %1)pat1ent or a 11cat10n or

Af f antlse |tor 0 proteln |nase
adminisratibp bfidn arBiPonist @ﬂil-QRElOCaﬂmbady of frdgremghepofiocsi isolated

tissue ]| BRroer RTARGIoY "G he BEET BFES ARPRE, § PARRBI Gradiggese

ora prd&fsﬁgéiﬁéd @Qvaﬁi a Hﬂ@as@ reh&h ﬂw%ﬁhpgseh)s‘ t& BlteSlheal, %ﬂl'eﬁla(ef fllieve,
exanpl e, the antisense agents obli mersen and

alter, rawdmm@@(faty imppevst ela@?fﬁ%thpmmm,éh%sxmmmépﬁﬂm dsease, or

sl Ly I
thepregigpeeo g Qi SRR P etifnb B oS dtefect P Bigogtion or
adminiEEbn bPhpRirhAEsutichiddongesitioh @ onfasfifbifle antapdilikt dILEDYO e
i nhi bitors of heat shock protein (HSP) 90 (for
antlbode@wﬁﬁlagmew theagyf to 8 pafignt, g SpPREFaon @& adprnipiretinnsolsy
pharmace gﬂ,‘fopga%gﬁ%h l{)ﬁ%ﬁ&ﬁé@fé an?xé S bgaalglﬁéﬁ%é gll ﬂgérﬁ‘énts thereof to

an 1sol£¢t1’16§sﬂeﬂbﬂ iyl fHeQomnh Qadeit, dﬂlﬁ(ﬂ%ﬂ) dls&mé aFES»‘Iﬁ;ﬁIﬂ)ﬁQ(&)a disghse,
a optotIC agentS such, as TrlsenOX r arsen E uﬂe]ﬁheve

ora prqdrspgsw%ﬁowaﬁ@ a S35 Wiety (e RIIeQss 40 @%&o‘ﬂqaﬁ
alter, re\ﬁ?eﬁ?, el(o'réffg}iﬁﬂ)tr&%[ ?PMT@Q@%%‘&Q&Q@ Qhe 5 BRis@F the disease, or
I ncrudi ng

ut 'not ' Iimte vaccl rfie ‘appr oaches (for
the predixuspios towakdihéiliseaseophage, vital et hine), personalized

AR e Sl BuB e BEVErLY. TRl [0
express‘i’t?gsdeﬂ'iﬁélﬁ@ra%%r gﬁﬁunulﬁftféﬂuﬁﬁf henck %Cﬂl%)i%  gréw Y Pk GtdnC

agoni st for tol ke receptor 9 (TLRO
ex1stmg e e nm]tuarlthbat aheqsalwng thesep s @nd/nr degtruction of erdstingy

neoplasgltc éii,ug}otaﬁ cieglg%glﬁ war OfP ?({l] a\éﬁg S %’ d ﬁenctehae ecpé{as? nd the

overall 36 bf h mddr @ing Qllieriﬂ}e rmyaplyswaﬂ 713 Id:laﬁtoﬁé aﬂumm aﬁtmody (or
during, or subsequent to the anta?onlst anti -

antlgenabwcilﬁg)éfygmﬁ@rtb?ryof) Thitsss 2 phisielogitel respiish é@%@@ﬁ@é&wﬂh
respect 10 E?%ingﬁt &%ﬂéﬁ%é&t&t@& %s%]c Ad a{lt@%ﬂg@ﬁ&f @phb: signafing on

ody or antigen |ng ragnen er eof
CD40- @@réaismgbemnn\mlidmmdm ni strati on of another ther apeutic
ent, as w.th chenot herapy, rad| ation _ther ot her
¢ methods of theinyHEaY ﬁPEé‘?%W edvegimentof BeRy kg'e%

lymph&xﬁz[g(faﬁteﬁl?@ lﬁ%naﬁ éé&%ll cH nvf‘ﬂfoh?éréﬂ?éh &%@&nﬁﬁﬁ@ﬁf For

rapy, the net tion enconpass
purposesoddind presint sutvientgn, smhrigmphqzraaamll borefaired tooarsowlingto the
uti cal, for tive

Working i e et g e, D o Bt En SR by Zed

as low biae, ﬁﬁ@ﬁﬁéaiatb BY:RB! dAhigIPpRRAé é@eo'cmb INGROH bR wﬂ;ﬁmma

regl nens, hese hera I es can i ven sinmul t anéousl Y,
Patholqgl%CIaSQIfn@tlantPageﬁs"ﬁanam 419(@512)) %Jnlt FHleEy- Ehus low—grade B cell

lympho%]atslu%%]d nétera i lg/%pvfnm&gﬁl f g]ﬁc&? rs%?al lﬁ%ve% de tro Céllar mixed

concurre sane

small-chdahed arciHagercell gnhphiyndsi infermetiiute gfﬁé &iﬁhpﬁorﬁzisemgmdél g on
concurr?ﬁi,lﬁé but the antagoni st anti-CD40 anti body or
folliculariateg L s gLl cleaved colf, KaFusg mixed saralland; Iaies cellemd
precisely at the sane tinme as the other cancer
therapy). Alternatively, the antagonist anti-CD40
anti body of the preseniyg.nvention or antigen-binding
fragnent thereof nay al so be adm nistered prior to
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. ¢h
 particulgrly ysediyl 18 dhefgeatment,ob subj

or subsequent to the other cancer therapy. Sequentia

admnistration of the different cancer therapies nay
woeoauissnimed regardl ess of whether the treat egCsaisp@ans7is2

responds to the first course of therapy to decrease

the possibjlity of rem ssion or rel apse V%erﬁ t he

diffuse laggreld ympherpas rad highrasrdedumabemas 1w udeilgige 6fll t he
immun R R BB; SRR SER RO g
and nonaBuaxkitos typiec agent, preferably the antagonist anti-CD40

nti body o niigen-hinding fragnment thereqf js .

foriensatieribins Bietiogs g‘h%? Hireenich g WSﬁ_Eﬁ&@?r&th?{PBeuﬁc
treatmeRAFH cell BRiphBmao TRt STREALNBDh&oRling 1S tHe N &Ad Fhirofddf and

ant agoni st "anti - CD40 anti bodi es descri bed herein, or

Americant jigpheibi AthssificiticiREMT systemedich Biroslldpmphirgassinelyde.n

wutaee TRRREE b o R P PR, W o
lymphoblagtitSlelidthiatiiraphorid) Pepieril B célNhdopREyn R fitlidies B cell chronic
chenot her glf)eut I c agent(s) may be adm nistered

Iymphogiis jeviearainisynallilymphacytie hsrtema, BITEPRIASTHAKOIS | y
tymphofuliFmus®EDEH SR o habhthl obed) BTGl LURel b

(folliculapt (irehelimodiffuserdrhaltcdlD diffuse daxabinmed] and fargwedliabndéiffuse
) e{iglhosphate chl oranmbuci |, vincristjne, .pen
arge ¢

Hyepbereeynaeinss rore § etlblympbpme)inchiding 5%@5{9%1;36@,21: and
splenic g&g%i@%f%ﬂ lﬁﬁ’lEe%‘ﬁQ' Iﬁ%&c%ﬁgg{ ﬁﬁ%h%ztdiﬁ&s% hf}eERB CJ&)\L

racycline-c gi mens Such as
lymphofrmyd epdubsype puindey nediestinab{thimic)) Brskptt ‘s dpiphoa), anGHOP

..{¢cycl ophos m de, vincristipe, prednisone plus.
Burkitt S 365 a7 5 COMDIRIIOHGY Pty fakeRaSiatons DR EopY iy
leukem@8XAPRENBRNE)lrendVR}; GERE Wiﬁ%ﬂeﬂ&rﬂiz@??ﬂo%ﬂ%ﬁ%yﬁ@n d
other cytotoxic and/or therapeutic agents used in
leukemighenyslomemagyticsadtens, monasyianienkemsia; dadhotavienia,
granulolfzﬁg{lg Iq%lléi’g ’(ﬁ?ﬁﬁéﬁ%ﬁr&a 1?e gﬁ?%aﬁgﬁoﬁéﬁéﬁgc%b leukemia;
polycyth@hiaGlet£ ¥ail€ple dnyfel di@d; Wiladistrostermhdid Zldhlinemia; heavy chain
6-t hi oguani ne - mer capt opuri ne, and nel arabine. I'n

discase;samdamelesufishie iave grade er highzmede B eclhyonplema®- ant i body,
L. _ant] .
{43] pREBTP et RO nTARAC LR R PRAY HHiEhh 8n ey Bline

further tirar Pusirewtd arising duting theapyn@hé msthiod stdfehe invention are
enot her apeuti c agent,. h alterpative enbadj ments, the
. esbBeag vagiads Pa} bipnporis.
Pt B I AR SRR ot Y Tow-grade
B cell ladphamast aee screindulehtthen thsliptemnddiate-han digh egpades cell
anti - 0.ant ] hody, or anti gen-bi.ndi ng fragnent

tymuphofifhs R e oA IeFist v1Cs SN PR RNaiB 0 A Featmeph of
these lyAphBaNsSinpahifd QhAREMBASYS thé RiveRitiBAPIsG elabdtepisod

e y?rg)gllocl onal pgﬁe?gg% CH R 12.12 or V(e:HI Rf-HSDA.SQf3 a%r pisodes are
reducedgpmugbar gd@vedtyf r agnent thereof is adnministered in

SRR e O el

treatmeAtdfi ibDahimatorpdistgeniddbifio@nticaongifirdehes@pé ihSune system
adm ni stered prior to admnistration of fludarabine or

including, hptHo4 Hiryted sy pimatclupys eraihematosys, PEoBwto &fleindeEmat he
ant agoni st anti-CD40 anti body or anti gen-bi ndi ng
fragment thereof is adm nistered after treatnment wth
f1 udar abi ne or 41-
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fl udar abi ne phosphate. In yet other enbodinents, the
fl udar abi ne or fludarabi ne phosphate is adm ni stered
weizmsliuggseousl y with the antagoni st anti-CD40 agriusowy/037152
or antigen-binding fragnent thereof. -47-1n other
enbodi ments of the in,v,enéji on, , chl a{?anbucil an . .
CREST gyRioc: FgaBimory fayostiii NPgieRisetynfippmas Ar b eqrmRetye tpsue
disease,gg%lﬁﬂp%téﬁ h?iﬁs,%ﬁlﬁ?l@@é@r@:ﬁt iPRAYmAeSFEd R @;ﬁﬁie? héute f OF

e, the nonoclonal anfibody CH'R 12.12 or

 respirat@yl distfesOsyndronae) palmamgsninfiamediationf idiepathit pulsenenyf {ibtosis,

one ch enmbodi nent,..the t agoni st ti- 0.ant i.body

osteopofeis, AElre BT G an gy Pl PN dahd

idiopattpé {REmb&yas¥hidiphtg@s.i on of chloranbucil. 1n
alternati've enbodi nents, the antagoni st anti-CD40

Traccbuldyeeowitla theingshodsiof therpyedent gnvention, 1k feagffone gntagonist

et o R T E B S ERMIFG) sk SRR heyd it
used to iommdte aPESitF themipbiticréshonsd ALB Respectidta maligaitt BrhadB gl
or antigen-bi ndi ng fragnment thereof. yet other

By "posfiftsoibipiapenrtic respensey adipaesneet osangeriraatneds bsnded gen as
mpro GG UE GRISSENRIL o IKORLBLE L 45, RE SEOLS0 0o
or fragnidnitsStheiee § rantiioe hmmpraydigent dnihie sgchpterhdassdemied stithathie on

. of an antagoni st anti-CD40 anti bod scri bed herein
disease.f Shatds st Proleratyn Bidecht ?P%PP%%%?P et witor Sltgrowths,

a reductidl ﬁ't‘g?‘}gg g%, aqg&dcﬂﬁxg iPiB AuRBerf & PGB ceif S8R a deBredfiEin

suc I ment, t antagoni st anti1-CD40 anti body or
one or moreisymptdmnaedigted bagimenlativh ef €bF40expachingicstlecancbepr i or

to_admni strati on.of anthracycli.ne-contai nin .
observefto JHEeF SR AR TRIBGRFHIR L dirHss By B shdpterized as a
comple@tdpofidt B yabinpREVeQondeMis Sfdhdeldngi aserice 3@ BBMitallyher eof

is adm ni stered after treatnent with

detectabde diseaseydth rumebiration ol agy prsgionslysibnprnglaadipgiaphic studies,
enbodi nent h nt | pe-cont al ni j i
bone % oslebp-b L ARATCSELIS DAL R PEp R BF R o

“one momAtfoHENHhG tRatnd Bacofdingttt the et R ig: invagiorntAlternatively,

. thereof. In_alternative enbodi nents, an  antagoni st
an imprgyementin thealitepisonidy breetogopaed aebang a prdial sssagisce Bt he
T Qn ' - 12
partiol OB AL A BT g doflactHl Moo e Bl
burden (@rith®atmbdr ofitirhoraleBsrprezentixbthe Gabjeat) if the; abderserof nertved
. by Berlex Laboratories, R chpond, Caljforpia).
Lesions i pRTES AT Ableast PREBIRBIAYIEN RARSRSPSRH aﬁaﬂ%??a)leowa}masurable
tumors Ayl body (Canpath-1H) that targets the CD52 antigen
expressed on nalignant B cells. In one such
Eoipodiasportsg cehbe aas¢saerbfor shangas in tuBdtOnenphology Yi.eroverall

o I PR ¢ R e B el

resonanté ﬁnég'iﬁ? QAR Sdcad B&ﬂadﬁ?fh@hﬁﬂ%ﬂa@ﬁ?{ c&kpaRl taRBerapiie (@“BL
nistere

fragnment thereof is adm > [ after treatnment wt
scan, bigluspneseeitamaging, fpeexanieludftbisgiimaging, benescan eneging aag

oI i AP BRE), pbeeroi

positive thesapeaitic responses, the subject undergoing therapy with the antagonist anti-

CDA40 antibody or antigen-binding fragment thereof may experience the beneficial effect

42-
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In alternative enbodi ments, an antagoni st anti-CD40

anti body described herein, for exanple, the nonocl onal
weantismags4 CHI R-12. 12 or CHI R-5.9, or anti gen- bpgwiusgoo4/037152

f ragnent thereof is adm nistered in conbination with

of an irfpyoy R g g a”?&}&%@%ﬁiﬁ i il SR80 T fatf ot gors,

| OlY,
o {5 S0 5

ﬁwer\V@QMﬂ@ﬁDﬂK%ﬂﬂE@&m@r(r)) or ibritunomab tiuxetan

B RS R s NS

an amolifit GFARiaBbSEEMECCIDAD QlitiHody d€ Bhtiehtbidlih®fa@iehhehereof that,
anti - 0 anti body h other enbodi nents,_ the antagonlst

when agpynistepd briggg fih%}tﬂ/ pesitivaihpigpeitisiTamORY Wit gameet ioHesapent

ofa paﬁéﬁ]tt e C{H@a% LeO(il]il sﬁr% stivdfl n‘%%dgﬁﬁ{e%%q Q&p&&glr%]éélf&g% Qome

embodmiﬁntshffdlye mQCIﬁdﬂn ditetpeaticadly et treatoss bfthei dnlti-CDE0 antibody
ant agoni st anti-CD40 anti bo% or_anti gen bi ndj

n
or fragmenfdhgreqf 18 Hithe sange frog) pgus § Het? s E&Qﬁom about

o BB GO R AE

mg/kg td-ﬂbRuB(Dmg&lg frodiapent- Ebmgﬂ:lgrtg abmm@ﬁmng/kg, Hevmaboui 3mg/kg to

about xgieKgtis S0t SEBALE Tivu A9 EPRARY: Stk dg about 13

I t 0
ks ok EORFoLE7 B Q)12 Ao SRS AR s mttod o

treatmegibingy cemprscantinglo hé@tmsttaﬁoa éh drpuapsuticatiy effective dose or

il BED PR s PP e S e AR 640

antibodybﬁ@ﬂﬁ%‘ﬂﬁgdlhcﬂﬁglﬁ&iﬁlﬁ‘l@ﬁﬁth&%bﬂe) | xabepi I one (an
epot hi l one anal o% also referred to a s BM5-247550),

o Bridprembadimentol thmingentionds theawe ekaniggoristantidePdr i n
an‘ubod(iéslzﬁﬁC 1&%{‘?{75&%&1531%?%& ﬂ}lb& Qé/lL it fﬁé ? 5‘93)%{'{ f % chmcal te?tmg

xan oxat | an a I neopl a agen
procedlﬁlgaé £.| tordendrinirad thg efﬁEba)l' offd givén Yredtineat reglanagd e]))etectmn can be

fac111ta %Eggnﬁgqléég grﬁ%{)@ ?;«%%{ aﬁtpq\;/tg Slp glgl?sfgzpng!el) )?aTngﬁ:s of detectable
subst:a.n?f:sf 1?11@%‘ (s SDX%ﬁﬁoy‘rﬁ%Rﬁx%sﬂh@% gllohﬁé breRédat fidlerfaigase

odo u0|ng apopt osi s of
luminescehi matanils,| biolphomstad natesmiso makd gidmactatel noxtepials. fxamples of

nucl eosj de anal ogs. such f rab I nhi bi tors of
suitablg grigmet [ horRdish SR s gl 15 P kRSO i pagpgase,
I ense
or s UGl b PO PRI AR s S Raee

streptaibiortt etboaridovjdinireint exanhpdesbfesuitabiaﬁeonemenb infaderial§ fmlrude

l e CEODR - 258 | ecul.e VEGE jphi bit
umibel 1 GRE ST hior ey TR RRLa Qi PP B Ryfamine
ﬂuores&ﬁﬂtdan%@ cﬁl@ﬁ@&‘ o%lﬁk@ér?g it gﬂ enfiE 6ra ﬁ‘ﬁ&ﬁﬂ@éc%nt bt .

| ecul e inh hi stone deacetyl ases (for

lncludf-‘é impb exyyples @Ifitp@hlaun@y@ré andidrialeinciude lusiferire) lugifem,sind

N ami ¢ acid (SAHA), 1:ands
sequorl i A A R BB o0 TS oy
(Iane aﬁﬂil-l(lDét()ranﬁKb@ieé d@ﬁﬂbé&chﬂrélh Bar ﬁﬁrthéﬂwlﬁé@ftb brovide
I n. one such enmbodi nent, the antagoni st

feageméfﬁ §es fegfzied afibogisa yha6 pathbit Psgentop Framie to ideyiidliccliher eof
is administered prior to adnministration of the smal
nol ecul e- based cancer therapy. In other

43-
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enbodi nents, the antagoni st anti-CD40 anti body or
anti gen-bi nding fragnent thereof is adm nistered after

wonrestoaesst with the smal |l nol ecul e- based cancePCT/US2004/037152

therapy. In yet other enbodi nents, the smal

mol ecul e- hased cancer therapy is m nj. st er
expressiig loth TEOH AT T K 91t 1 RS DEREN FAD S kBOwy
sample. 0%%&5& J19RSoRIRd 8ibbaROPRIVe sB& tridbntifytisk@s bPspRies and/or

I ments, an antagoni st anti-CD40 anti body
by orgadégrer ithedinhidar dashjont, SresexuinE D40 anﬂn@dmr@@l berissied snsdremsdy

e T A S BRI 9T

expressif%%ki %ﬁi@rﬁqﬁp&v&&@@mnﬁm@uﬁmq er t h e r apy i ncl udi ng,

ut not | t o, vaccine approaches (for exanpl e,
u“ue magomm @@m%@ anjibpaiceedm teaised M’@h‘ﬁ?ﬁl@b‘dlm known

& f or
cremor RSP oS PR AT 5
stlmulafe@fGIBid Mqﬁi&ir@baﬂﬁ dF S ERRNPR) the Ru@DME a)ti{odiS of M9, a
synthetic agonist for toll-like recepto u% (TLﬁﬁ))
inventiqrgasrbeaiserhisl qoRbIRationpih cytokiess| S@ﬂk?srfnéergq 3.
t r
embodlh%entrglll dg}lt%h(g}rgé% o tk‘liorc]@g r?g ﬁgeu entlg_g %&bré%l?éd‘i‘ﬁ cdbindton w1th
rituxunﬂn(I&BﬁhCSBS,aEhitmxa@@é.Eﬁftthnnﬁ;ceuﬁncahsr(ﬂmr@e,rSamlDudgcm,gﬁahforma).
fragment thereof is admnpistered.prior to . .
TSR AR BEOR G S4TGB S RE P b yerEifs g entisen-
bindm td tﬂ@r@@f’)ﬁre RDelsteMAL B Haton Wih ANA0OM @ther cancer
-CD40 anti body or anti gen-binding fragnent thereof
therapyi mcbxdmg] bettret dichitefl tersutgesasrrsprgicabipticedhnss (e.g. SPIenectomy,

hepatec e VR BT AU, CERB ORoe T (RSO LD By et Bl e

like); ri@doR thdrhF, ARdmbes ggn IptiSAAT ﬂcﬁtnﬂlﬂah@ﬁ&ﬁ&ﬁdul@Mgbﬁk Bde
ant agoni st” anti - ant i bo or anti gen- bi ndi ng

Marrowf ﬁr@tgnbnt whikersaighble phemﬁbergmﬁw AEYEY] e, byfrare not limited

to, ﬂud%rx g%p 5 hﬁ{i%‘%ﬁlé R%g%t%néh'l&?ﬁ%uégﬁ %g_*—l%q%é rf)%éi%ist%tinf 2r

chlorodebk yadbndtineqtladiibiasy, IcgﬁﬁpﬂbblmhnﬁGe fdba@iﬂibﬂmmmedhﬁsﬁne amh
be used in _conmbination with BL-2, .IL-2, an ag

combingfonsipergef, fHexauRlse anthracyclingregptajsing r@lglmm sué
(cyclop?l%ﬂhﬁmllcﬂz b ERhGin Hfﬂd %@&Iﬁson%ﬁe YOF géla@@gﬁ[ﬂdpru or

or concom t ant ni'st anti
vincristine, preddigond plth éoxcmxlannn) 0D r(vmumusglemcwxmdbmgl, pluag ment

t her eqf anded nunbe K ef f cto
dexamqtisgnO NP Ghelpl AN Nemboaeh o1 oJich Py PRI Camd it tpupettic
agents ﬁ’sréﬁé}ﬂ eﬁ‘érﬁ'&h&%}'f s&%@ nAxbRAHE, SlunsAbida! rthfu‘Bi‘Ulﬁ‘ g
agnment thereof. In other enbodi ments, IL-21 serves

asparawsemdumwbhhnea pecludiog,dyenot linitesk topraytatabingcmetiotrexate,
act i when m nistered in conbi nati,on, w.t.h a

s-uorgfiac schepbind, CHLAIRIR Fhsioletihe S i ifle: Yy anti-

cancer B26A081bRal ahiiodYAAGEHP (f@f e}&ﬁ{pkb QiyntGEinR bl & dkdpath®) or other

CHR5.9, or an anti gen bi ndi ng_fragnment thereof.
anti-CIRZ aniibpdy taésﬁémsaﬁlm ©R>2 ﬁ@li-agf/acwgbﬁwm@ﬁlapnmlhgnam B cells;

o ant

nmxuntdg?l @ogy déescri g%g%egg% g %{1 8 g}s,ie5 1“orMU 106,

TRU-01 5 caMife133, afsitambrabl+18h tosithimdimb 4B exxsitr&)) abritmnpnatstivrgtan
,st' mul at e r essi cells, for _ex

(Zevalip) o gy Sttt hEERES %anthﬁﬁgga{l%‘?q%ﬂge%&%éﬁm antigen on
inflammatory disorders. Wthout being limting,

exanpl es include triple conbination therapy, where two
chenot her apeuti c 44
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agents are adm nistered in conbination wth an
ant agoni st anti-CD40 anti body descri bed herein, and

wohers@4asehenot her apeuti ¢ agent and anot her anpPCTaBD®EN37152

nonocl onal ant| body (for exanple, alentuzumab, _
malignag B ARl AR s Gonede. bt 2 Giitpestle pglagay); i
CD22 agﬁg‘cﬁfy' o(?c?r%é(gﬁf)ﬁ' fhe hintal LIBE@ fnoRbclshi Qn&l?d'fﬁ' thARRab);

ut " are not limted to, conbi i ons of
bevacizfiinabl 6 edstin®) ongthbmmexsaphamntiquyataQetmghmmgmuw

endotneli gt refirennac 42 vty BB Gieshe G2 R gBHon eyt
B cells (ft)@&&g%g dttﬁheﬁlsﬂctoloxﬁn ghiffoah Bl gﬁ%w‘acbzqd@haj)l RRI-CRF

anti body, for exanple, rituximb
antibody Farwmn(mc)ropfﬁgﬁ@lmaﬂmdemg featos; agibpdies Bagetimigdho,

cocpo GbFER Rl L PERS i o RR AEono

overexpedsélt f Hukipleafydrhh gRahC DY agitods @a’fgétingt the OB0f3 antigen on
Phar maceuti cal Fornul ati ons and Mdes

malignang Bi q@ﬂ% {fpa@xa@frplq: HBE&Nt %’@o@ﬂtls@ L @ﬂméaraﬁfm&fém @8Qf

anugen{(ﬁ) ’ner ape r ca?F?[ﬁ PVe gtegn%%m%g%%ﬁ%%eat

mahgnaﬁDBQ)eHx,mheBsclhétgta@hhg’rlﬁﬁg c&&@ﬂoc«bmpaﬁbidi‘sy somlbiemﬁlaﬁk.ﬁ,
PBC, .1 TP t e sclerosis Crohn
receptog; (%%%JE{C@% du?si PEEPysEH on Rligany éqe IFW’fB?Fcﬂ’FB Cfﬁéo
el
R R R R s A b e A
antibodes targdyne tomlot yecrediefastotr-rélatdd egopdoss-tndinting digend dedeptor 1

rranteh e Sl tasonihc Bt simprioi raPGR AAS REB AT

TRAILIKP%r&fsecpérgé R ¥erdfisblid tudrS@unors SfhdntatdPad etid i!@%lﬁp

possible to obtain conpositions which may be to
small motecoleaidsgd eaentherapy, ducluding, it oot limijedre, malmb@ d/or

topmsoglglr:ﬁgg rlrllé]tlﬁ%lgot?%] %IC%(%%S@ S C o u %t}c lgﬁ;y%nle gola§t'%gsrllr agnrglecfoqgaatm

analogue€the® ehbafindb@itg doehOT %306017 X0Uros andieopvisdnadrabd hibir
about 1 to _about 8 hours, even m)reéareferably over

aminocgppigtheping SNJGP (Ferdampstinediydrochiosid RilS| Moy er

0
eportil iR, i FRAHY (6 aNBNIS 247 SBE NG KRAD ¢ i, o0
examplé,hﬁldpgtalﬁl}imqgliﬁ—ﬂéd CE}IWEK%MNmﬁnm&stMO@omﬁB) , plseantrane,

. i od of _ ahout to.abo 6 hours ent
eloxatin} (g g8iipgepl7gEs P&f@F e 85 (g2 immékwe) 53@ aﬁﬁf Gauidelns
1mmun6§ﬁ dtﬁﬁoﬂﬁ&@ﬂ%ﬁéﬁ (o2 thaPUEmide (?cﬁre‘x&’tﬁpﬁf re@HQH& gﬁl;trrherlf‘bo ut

ours,” i ncluding, for exanple, about 1 to about 4
reVlmldI));) @rfﬁmtaﬁwantmemso 1atiobiher cﬁ” pheinginase Cadlplet), IDKol@bdit 2

ctodolaf g ingd RPRED L EEOHATEPBICR ol SHor-e T e P Out o

t nucleositfe AE B8 ks RlcldFirabiay alﬂﬁibﬁﬁrs%ffpﬁﬂﬁéﬂl&{ 8 the Hf(ﬁémq_@cl 2 by

admi ni stration include parenteral, (e.qg. ravenous
cancer gally(for examplm ihe antésengel agents ohlimgxsen and Gerag hriEeiggsome
nar
1nh1b1t0§§8§2>1|‘ g%%mé) %1 éggg)iM (b? %ﬁg@@ﬁﬁgﬁyﬁh{@ %céélg lg((fnagé inhibitors (for

examplé,rGRRVESY)S arhall AdtbcuRVRGE adiibitirs (tbﬁ&xample S-su7ay)small
er al i ntrader nal or

d f
molecul B At be% 2BPHK IEBIR o0 CRE FUED NG PN oy

conmponents: a sterile
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di l uent such as water for injection, saline solution,
fixed oils, polyethylene glycols, glycerin, propyl ene

wglyasaluassn ot her synthetic sol vents; anti bact epCa&lus2004/037152
agents such as benzyl al cohol or nethyl parabenS'

anti oxi dants such as ascorbic acid or sodi
moleculsjinhjpitors of h@ﬁ:@p serostylage (fpge%l[ é}g nd/polar cytodlfferentlatlon

[

120) o LESF D SRR LRI LMY PE90PUR) i popoi
agents @6h u§Tﬁﬁrmbx%’(armxm twiokidey muhXeprin® (inolnxaﬂli gadnhlmumn)

dextrose. }c)an be adjusted w cl ds 0{ such
vaccinedsRyRRBARY DA% SET Hierapiss “ﬂw SHngE iyt o, vactine

K t

ooro 5L 8l 1S BLHEEA0 RLAIRL RSl STRY RS porny
or activglidistype impivasthecapy e eaample MY aah Petsoutliged Enmunotherapy,

T SR e R T L N

recepto§9 @fm«})) StekRfon-apIeS ﬂhlﬁ%p Uhfeple@en Watien) tiRfHRPYIIENE therapy,
gly ‘conbi nati ons of the foregoi ng, etc. Methods

IL-15 tmema:pypmébm ? hthepanyestersidithesapaicion athercratsk thempynwhiers the

addltIOIEai gzir}?elé@erapms a({nu.lC %er%%PrﬁorFt)h ad’r%]ﬁlg%e&tsgg% ue (fltoe S es?'ntagomst
anti-CO2@AENbM4BERpy.1 IR, whbﬁtﬁe Bothbigiedl Pefapics @oimsnﬁ@f erence.
See al so, for exanple, WO 98/56418, which describes
adminisiratipn pf arbentagomish se- G antibedit orcantizepingdingtiragrzent thereof
in connillotifh At of SR B HAERRL of e sb b Rk goraoy.
radiatioanlidriynd yther afiti-agrenintibody éetapypsihal]l mdlecaliedtasydechricsr
readi ly determ ned one of ordin in the art
therapymp&we@pe%ﬁaﬁ@mé%ey %ﬁ%%‘?%ﬁher%’ef et Mﬂ of &t RGO
encom a@hniRAHHAnShdif ée%gra?enﬁn{lﬂﬁtl&%sﬁ%%ﬁﬂgfeeplﬁﬂ%%l@éutﬁfdl at
east one antagonist "anti-CD40 anti body (‘or fragnent
formuldtiony @ainyl consscutites, adonitistrateomioteithemirderd Wigegre theemetheds of the
[ t he hlstor of .t he.di se

presentjlﬁv\ég %(\{cggénsteﬂ% i Se%%ﬁgpwpc r%g‘e{l&‘h egﬁglefﬂ;waglc&lg %% diven

: mmultaﬁ&ﬁh‘é‘lyt 1. @nthefantagsmsm'uvww@hmmd§ g mmnnahﬁmggﬁagmem

Simlarly, the anmount of antagoni st anti ant i body
thereofdy adfrmaigmd cankeirensty arovigun thersemiedines feamans the pther cancer
therapyd(hge{ﬁﬁ gljrl]eté%[iﬁ %ﬁg@%&&%ﬁ%&l&%ﬂ% limt%&: aanttzlggﬂls? ‘Iihq{ &ﬁ?{dﬁer

antibod§l@8 estigh-Bildisg &apmeitlii@tofig a6t adnﬁﬁi@%[‘@il prifcisedy hi Qi&%ﬁme
dosage of ant| CH40 anti body or fragment thereof is
time asphegtBerrcancsgithgranync AdigEatiyeliiathg patagqnist gati< g deatibody of the
7
SR g SR Sl 0 R P
or subséquam mbhmbth@:: &0 3errthérkpy. t Seqabutisl adflinigyrakion opthefdéffatehy

cancer Jgfapis 551 P PR SER BB ?rﬁadg@ st %lfvpeﬁds to
the ﬁrspco]ns@gff lﬁ%ra%t% d'églleg& th@ﬁ&sﬂ;ﬂ{tg Of relmggéﬂrfrgp reﬂap% ”Wﬂ%ge %1%

combm@& thvgema@g; CORTpIISY a«ﬂ(rgl,m%tlng bﬁ@],e aa'@tgmgﬁtlegtl @B4Q@1tk‘rg>dy4ﬂ

50 th
antigen il B e cBpv B e B P O oL e Pl oReof
agent, pl‘yifefdb[# Bie 40886nief anéint BYO MiktfiodfBE bntfged Hiitid BOEhHhefl thereof
fragnent thereof. The nethod may conprise

is admigigteres myior de pépIGTtermg the cgotoxiongest. 7, 8, 9, 10, 15,
20, 25, 30, 35, 40, or nore therapeutically effective
doses of a pharmaceutical conposition conprising an
ant agoni st -46-
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anti-CD40 anti body or fragnment thereof. The frequency

and duration of admnistration of nultiple doses of
woOheospaggsmaceut i cal conposi tions conpri si ng anPCTAS4@4/037152

anti body or fragnent thereof can be readily determ ned

by one of skill in the art w thout, undu

Isomeiomhodimensmof the insviaem, the-awiagenist Ay CR403B fikqdiesyi ¢ h
A A BP0 g0y g
with chéiniBéraps, anfl oﬁ)ﬁeﬁ?etllyan tcsmbllnmtl(m Witk beoicduehenrpharova

subject is treat an a i St anti 0 anti body
transplagiaRRROY USRI R PGTY PR RBPRBA e AEEH FUTdE of
admunsté%cﬁ&ﬁﬁelﬁgﬂy inQithet &d@loox'@rlnlﬁﬂarﬁ‘égé/lzs %hcur?é’iﬁl? 0P &¥ithin

ween about 1 to 10 wee preferab ék"e
the samé etnme?eam@)b Gxpmples of 811Wbbk>hpmnthemppute¢ agentsligclinds, heteare not

imited fp, Fdr3ping of S Dt SRR A S

chlorod%ﬁé@éﬂosfn%l(élﬁ&%lﬁé) ymhbmlaﬁﬁdd QGX(ﬁ{lblbﬁil ﬁ;fé&ﬁﬁsoﬂd andi! |

be appreci ated that the effective dosag of
combmatii&s ahtﬁredfofw epamples dnflracyslinetcenfainmggasimens AohasCABed

(CYCIOP%QSPQMB%t &e 1¥Ipl gtpr&%?s%n%h aC%lgﬁélé &:?&%Hl‘? gflarhﬁ'lg course

vincristin@Spredniddtit frecds@nanday, ¥MD (vinditsine, (Toﬁsmnbtcﬁn (pﬂus
di agnosti c assa?/s as descri bed herein. Thus, ﬁjgn one

dexamegypsens)MRHmolbalog s scdnisgse Ao AP GHIOBICANYSF therapeutic
f dose of
agents U%? ﬂ easb{oﬂééfg‘g’n%@%b&' {(ﬁ E{E, éf/d ﬁ%&;ﬁd f?g‘% ﬁrrgﬁltib\{?ﬁer eof on
asparagfhaye land Zntithétabelites, aﬂcmﬁn@buwmﬁmtw t@,e:ytamhmd metaitdxate,
enbodi nent,. the dosing regi nen incl ude

5-fluoroyapfil e Rba¢ing:H- O ARIAR OHEAPIORYTEE, é‘P‘f %@%fﬁ@l&edgsﬁow
embodlﬁlten!é Cqe tanf&@@m%'ﬂ-C%%t%ﬁy Q’@péﬁ(aﬁ{plé rtlfi’egl'?{gﬂtscl&rﬁ? iB8body

a week in a
CHIR- 12t léaarr@ﬂIR-p@g omh arfagﬁmmdu@mgmm thtegeoil rscadudels@redbsnwgto

R TR R TE T RO  —

anti- CD'iDta'nu%Qs %ﬂfrﬁl{iﬁ@ﬁéd Qfterf fAGHBR twitH@E eRémetRerdpditic hgest. In
and of a week in a treatnent period; a dosin

yet other ggibrdimdntss Ithﬁﬁh¢gl0dletarpﬁ§ttc g9 I8 jad AT StEIGH S@ﬂulﬁmeous?y with

t her fect one
the anta§ﬂf‘ﬂs£a%%4§b ﬁﬁ % Od{ G e§gbﬁrxgc§ﬁg ?%%T% %%étﬁ%%t)fd ays 1 and 3
Thug fnveskmipte, é Mn&aérﬂmaﬁmaﬁg ithelantagushisa apti-€Dei0raatibody, for
‘dosi ng regi nmen incl udi ns%a first adm nistration of a

example.ihe aw@a@lpeadmpg}bm%%ﬁ 12195 HIR-5a, or anfagendipding

f
raemef T F QAP onS Ry HIBISHL Sndathe’ o
phosphateTi osesuth ‘ﬁﬂfbl&dmibn‘ty&b&&tag’bmm&&aﬁ&(?]ﬂ&mhbdfdy @ anbgeins,

6. nont hs at men r| ads
bindinggAgRRR iseecs s MRS ELETk G P URE BB P BT o
ﬂudaral‘ﬁﬁ@ Eho h!@ e |ﬁ§ alt&nmteﬂlbo&nf%@ b an@ag@ﬁ‘l@@ §-CPUO BndiB&dy or

mbodi nent's, the therapeuti cal l'y effective
antlgendns@sg (&hgmnmatgcmoérs admiriist@ed aftenttdaboeny with fludarabine or

nt i en bi ndi n ra of ranges fro out
fdarais p SR 7% 0o Rty B pAPES o BRI g
phosph&t@ 1§Qﬁhﬁnsﬂ&edfﬁhkﬂlanédh@1mvﬂﬂﬁhé aﬁa@&uﬁ%ﬁ-@mm abiebly 0
fromabout 0.1 ng/kg to about 30 ny/ kg, from
ant1gengb@@;pg@ragmﬁ@t/t]a@re9% about 30 ng/ kg, from about 1 ny/kg
to about 30 ng/kg, from about 3 ng/kg to about .30

ng/ kg, from about 3 ng/kg to about 25 ngy/ kg, from
about 3 ng/ kg to about _g£0 ng/ kg, from
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about 5 ng/kg to about ng/ kg, or fromabout 7 ng/kg to

about ng/kg. Thus, for exanple, the dose of any one
weanv@agamsst anti - CDA0 anti body or anti gen- bi ndipow/us2004/037152

fragnent thereof, for exanple the anti-CD40 nonocl onal

antlbody CHR 12 12 or CH R-5. 9 or . antl n- bi ndi

by offyeretrebadiBee pL t%e Hyepionp C #ingdiRe %0 o3

admims@{f{f—h cognﬁne;{%[ulﬂﬁth & ﬁltd'%ﬁﬁgantp(jﬁ4ﬁgﬁﬁlgo%]de§@{ﬂéﬂ herlenﬁ for

kg kg,
examplé,@hamgfohgqloﬂe& an@fddg CHIR- l‘@likg:; CHmﬁg) kyan amg@gfunaghngss

gl s 10 TR oA S G ) e

antlgen— H?fr% Sk tﬁé?@éﬁs gtﬁm‘i‘iﬂs’té?@d priti@o 28 étheloa lé%ﬁlbﬂ‘aﬁib'uéﬁl-

Ive dose of an antagoni st anti- CD40 anti body or
In altenmxvp gavotinmubisn thefantagomist anfiHEP 40 fntéhedy 9e ariigen hindieg ed

resmel bR e SR B RRANR, mopiath,.

embodifRERStHechRardthiicAg O fdrhinistdted 51@4t911@ﬂ§1ybﬁdythe Emtagomst anti-
ant |(gé0 bi ndi ng fragnment thereof can be used over the
CD40 a@‘@b@ rc?ﬁltlﬁeﬁ-blélﬁtnﬁéﬁgfq@éﬁhéﬁo I n ot her errbodl rrent s,

at oﬁ]e:i S &%ﬁ%@ﬁaﬁf&l@g gSﬁtfaﬁlﬁgnPégmgér?‘ﬁ Eu n
(cycloph@s’p@ﬁi&iﬁe ﬂdib&ﬂﬂﬁém@ihsdﬁédﬂi&ﬂeﬂﬁ@ﬂ@f’ Qcym;&llosphamrdd;)e in

the | ower dqgsing rang ou
vmcnsta)@oalted@eowhe@slgw 1 ms%g% lasfi&thﬁgm%t\%ppﬂiﬂh
antagor%{)l%a? (gg@ n%r?{%gl)i? BestAREENdrbin Sfor efdnd Qﬁ@%n@oﬂﬁ!ﬁ bRy

I'n alternative erbodi nents
CHIR-12ni2 ma(EHHhé @apemﬁlgelabiryzhr@‘ ﬂr@m@rﬂz thedkwd e Iroénesauch embodiment,

ant a ti.- or. ant bi.ndi .
the antagPuERaNC DR Ao anbsannding SadBri farsinetd v
prior totalaﬁuﬂﬁ%@c[ondﬁfahﬁgacgélﬁﬁaecc)(rﬂtalﬁng répats. 2R offidf kfibb@maheUthe
mg/ kg) with sequent doses falling within the

anfagorfighweti-@o40 aibodn greantigerbindinenib@zirept kigreod isdsouniszeed after
enbodi e i it
weaimefi ot R3S Duf g FRASEHEE o e Bilhons e
anthrac§élirle-ddatinias tégaﬁaylsaﬂnﬁxﬁbﬁe@a %nblhlmb@g;l}f With tenintdgbsice of
I s about 20 ng/ kg, to about i ncl udi ng about 20
anti-CR§) aegibodipey antigen-higdipg fr %BE’E}?R’S fy/ kg, and . about 35
S oA RS o A cons
for exatnpled thegndrnicatymehdntibbéy @H][Rarza 2adv@IHIR5S .Apdrieny dntlgabknndilng

fragmefighicgot gﬂ%@%{g&% 438 Shighitghon i sleBrbRh (GRPRLE! e

distribdtdWVGPBLS e%“B 'ﬁfchﬁﬁh& -CIOnBN! ARGRNhRY RRY 1S

I nit at mnistering a "l oadi ng dose’ of the
recombaent bmdymmd lanmqo@cmal gitihaiin Campegird HY thah targass the €11 N e

t { { ti,bod .
iS50 S L Pt MR s
CD40 ﬁﬁlbb@}emaiﬁit@&@mtﬂing%gmeﬁpﬂ@re%mé daadifis@fed prior to

anti gen-binding fragment thereof that is admnistered
administeptioh @1 glgpjtessmabyfiepilicr ¢rabosiimentsfthe pratagemist @WW@

antlbod&irb% 'agﬁ &ﬂ?ﬁlﬁﬁﬁlg %re fglrng e %%01I 1rs] gﬁl%?r{ﬁtag@aﬁ%rst?e%ﬁﬁ%t fw%!

range rom about

alemtuzmridbg Ih getdibetentid die kg )he alératuzinpalsl isn@ndoiseredcan be
adm ni stered as a single adm nistration, for exanple,

a single infusion-where the anti body or antigenbi ndi ng
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fragment thereof is admnistered IV, or as nmultiple

adm ni strations, for exanple, nultiple infusions where
woheosaasgsbody or antigen-bi ndi ng fragnent ther egfi/uss004/037152

adnlnlstered IV, so long as the conplete "l oading

.S admnlstered W t hin. ahout a -55-24-hour
mmultawﬁlafdwﬂ#b? pigeestaai (P4t ?I&tbpg}ﬁ %ﬁm“tgﬁ%'gml%l%&?%mﬂt
thereofd0se, " the subject is then administered one or nore

addi tional therapeutically effective doses of the
Iarulegmnwsbmhnmmen@woamagqnmdgetlﬁﬂ)@mnn@@y dgiserdied gerein,

for cxayEaLe Banoran SR ORIt 215 SIRGY & o AR ep&fﬁﬁg%' k

fragmeMBRHLOL, Q%ﬁhﬂlﬁst@féﬁ?ﬁ H&Iﬁbmﬁﬁoﬁ)ﬂﬁﬁ aSNRipbuti\EntivEERS, anﬁB@@y
every three weeks, or once every four weeks. In s

targeting fir0dDAR AntigentomanaligneeidRiesits, fon empele,trulté&lma}? (B#tﬂml‘ésv@e

flly hutpn @b ot B Lish MBS0 0 u o8 PG |,

tositumbMas/R181 eIEROsLAED (Bexxhfd), ovibrgurhbigal ﬁ@&dlnr(@edﬂﬁﬂ) "In one
t he subsequent therapeutical IX ef fective doses of the
3¢)

such empetinesti the a@ﬁgqmmm@ﬂq wohgdver antigeyybidingfiagmsnt thereof

s bS8, S B Aty 66 188l Bndpgipon,

the antagbhisicdntiv€Dd0 astitidy toh enwgmmmﬂyg ﬁlagmelttlﬂmmfbs adihimdgtered
fragnent thereof is a ni_stere nge .a nonth,

an
after tregiyaeny Vet (B RET-CORDETARRY, Th et GHbsoRbOdERRELs. sianyi-C D20
anubodg@%iﬁmpgfé?@d ﬁfﬁ%ﬁynefoﬁélg iffARs Qﬁt &G BT MBS oPNCE
our nont hs, e every once every five
antlgemfbmmmngfragna& tharenfy 22 weeks, once ever y Si x nont hs,

RS hmboPEn) MR du TP S e%%%l@

for exat%?%r the mlbbﬁmaﬂ AAtBSGICENRADI 1TRRICHIRL S, dr et @Rebihdi
fective doses of t'he antagonist anti-CD40 anti bo y

fragmenfrtherpef; gexdmlmaﬁer@g if caghwation Wéh asmatlangleauyle-hased eapcer

therapynﬁl%\ﬁt ng, t@mﬂ%& Ité)l ré);]ub %G%Q%ES &r}%ragggrg{ébl?o% (for

exampladnd ﬁht%h@ Erﬁﬁblﬂﬁ‘ doRE@tiH Eﬁﬂd@ﬁétatirﬂirﬁ[dgﬂbﬁ theftabul@xbinglig;
once ever th wo weeks to once every nonth, or within

agent TR0 Shé 1 9:chadithaopaisgraerase whibitpr FpngprsTRtohgeing SX1195

e STy SUBCKRY ot MIED G, SUDSERHE o

BMS- ZemlmlIﬁotemhnaeﬁ.nhhﬁnmsnfordmsmpleamaioaﬁmm((?Kﬂ éHZ &KﬁBt
o about .12 nont .The ant ago

th t
41251, §iferzoring UERRRYTES PGS NEPRG SKalth (¢ “r?él“B?f%.PH?HEé Bl gpoite
(galhurg ?[f{bh@’eé' Tﬁﬂﬁlﬁqﬁﬁﬁﬂ&ﬁfhé‘ %ﬁhﬁofn@ﬂulﬁ%?y &thtaﬁ%sr&t hods

I nvention nmay be native or -obt-ained
thahdomﬁiedﬁmemamplet mhmch(f@snerbmmvmgl))béfﬁmtakﬁ%ytlmm inhjbitor

of Prot‘?né%ﬁ‘lfjl Tor %}Hqﬁg@k 3{15?1?&{9616 njélﬁhc@g %ﬁzo‘? %E‘I (fm eﬂlégﬂantr at,

1ympho@9dey)p§&bh@tg§n@£tﬁmqﬁﬂnu @cIEs 98 dhalypiBichSRIdiBrabed nore
pref'erably are reconbi nant, human prote| ns from

inhibitdyy bf pradueiion @f the frptein Bqlfiebspmpmﬂa tireeampbitesintissnse

agents %&ﬁgﬁ%%enc f@ye%gggﬁlg% d}%a%%% tn{x]e mhﬁ)‘ft‘a (&“oq %ECQEEQ&%
(bortez&ﬁtbl)} 40 ndédubidhess igifibitdre (fob 6xarnipl€; rﬁH}BnZSS;mhall

riants should retain the desired biological actjvity
molecu@;fVEﬁg iphibiters (for example, ZD-6474), small molecule inhibitors of heat
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pol ypepti de such that the pharmaceutical conposition
conprising the variant pol ypeptide has the sane

wohessapessti c ef fect as the pharmaceutical conpeeTiise4/037152

conprising the native pol ypeptide when adm nistered to

shock pip EinESE) 20 L0 cdrutp AR Bl ARbUE RELBE bR e

deacety‘laﬁ@s @hREBHEI i mdl/F&@ﬁ@ﬁédlffe@ﬁuatfbn&m@mg@ﬁts%um har to
hat obser ved he native antagoni st anti body, for

suberatelﬁhyﬁ;zéar@qlamdisgfb%) o FR-991228) and anqutetissasgnisypusthes
Tnseno ?%r'se On&lo&ﬁi b/ 4&%@ : ﬁﬁ?ﬁ%gﬁx}%adf)or Cthjl Xt?é dich

S dafe a e ar tern1n I ng

embodiveat, gy andagelst aiti-CaADI anflb¥y o2 ahiifadyindiap &apmehhBereof is
and hence serves as

desired bialogical actjvit
adminigtered BHeR fo; adaytragion; Qféhfc%%]dﬂ%lﬁ?m?ﬁaﬁ‘lé%ﬁ?a%tm@ﬁef
embodiFRARD e obBfloni A0S i BRL L Kb A R AR
administead afterngaaandmt wﬂhythe Smblh evoteetiievimsattangarthatppnin yeo d§h,er

embodlh}%{suﬂmg,s% élg& g g%%%%&%{ ﬁlhglﬁtpge elgfsﬂ%e r]mu tgnae%rllsly

with th@RERN: Shti- @M 40 {604 éhlbf‘ﬁaﬂi Gﬁhghléﬁt frdieng

properties descri bed re| as th ther apeutically
fcyetweher cmpodummscamaMegqmsse dnti-ED4i0entibodyodiscrtedt Heeein, for

examplg JHEBionflml 0oty SHZBECHIERD ofin SRCRLPIAR <.

fragme@thére§D8%h Bidel @db&ﬁb@ﬁudnh@lm V‘éb@ﬁfehﬁlﬁnﬁiﬁﬂle%yﬂfa@&?éaﬁ%r
as an aqueous or nonaqueous sol ution or suspénsion for

therapysingbidinge hut noti inifed to,arreine apprepchesfarsiampleabtBildhnce
t ho

oncopha eﬁﬁgél me é)erd?lftl?zeg rlragnuélgt\ﬁgliapy §]é%(%tw8 ﬁcﬁe}ofézpe i1y n‘cl’motherapy

(for exaanmlagﬂwsi‘@ PetbdmaGRM @i daegipss famall Ge@%x%@DGTOP -99),
invention as a therapeuti cal Lﬁkor pr oph actical Ify
cron-

Promung@ ((p& ¢YIpa AErheticggonishior illlifs teasnter b (TLR)) mter
alpha tRERD GRS (b, TR PRGN, M3 (LB BEN2E,

: therapyt hestmmtthsnapy ol ¢z soch agbadiment, thechatigpaidt ddtieCBA@ ahfilsody

hlact| e W|th regard to.treat t,
or antiggp-blyifits Brement therepoadrantstereyl R da admeisteaan of s
VaccmeWhﬁﬂﬂﬂ)tl%rﬁH/bda%% caMENLERSy. PRARG CRIFol ERInt S M&gbhﬁ[‘

I's adm ni stered to that subject. Preferably t
anti-Chiaantrtaedsuen aptiperc bimg g fragorest herepf 1ssaénmppﬂemdrarﬁat reatment

with et By tashtrse QP nopsbngreurms the

Vaccmeﬁhﬂﬂiﬂdoltﬁek‘a@%spd S48 1halap PitadMiifivtefbd siriglteRAY Mith@Re
and storag Formul ants nmay be added to phar maceuti cal

antagorgs @6&@4%@1@)@% yigagrbadmerfraggesat therepht i - CD40
AN Bl il G 30 U i, o
examply, thafmonsclogA bty CHES 1 2. 800 NEHARSNE or 8@ hiitsgentbihdifs S,
um n, surfactants, or bul ki ng agents. Preferably
u

fragmela:téﬁ By e H&P%@nﬂ@wﬂbﬂ » anageat kuel © axgand

the nunﬁﬁr Hpﬁlcﬁuml ller éﬁ@&mﬁ “u{egt%a aftdnty\RhEhe 5 %Jﬂﬂ]@t&@d
l'ucans. s ar| es or Ucahs Can rne e

prior tof mnmlnwm,tanglyumds ehe arﬂagwsséants@ﬂéﬁsaauboqm adsks invehtionse,

ant1genﬁ§réc{1 gl%? W eggc? %cltpgt?%aﬁd%ﬂ'@) Mq%&?togf)g‘l}sdﬁ?}’ leadi

car boxynet hyI cellul ose, or mxtures thereof. "Sugar
al cohol" is defined as a to C hydrocarbon havi nga
hydr oxyl group and inclsgdes gal actitol, inositol,
manni t ol ,
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xylitol, sorbitol, glycerol, and arabitol. These

sugars or sugar al cohols nmay be used individually or
wono@makesmat i on. The sugar or sugar al cohol PCT/US2004/037152

concentration is between 1.0% and 7% wW v., nore

T

amgenaﬁﬂalﬁ%ﬁ% gmBdhfes IR %theh eMBY@Enen®! 18D 1 38R BCasARE dS MAY
ed.” Preferred pol yners include

1mmun9fbb1ytp¢utycl agynirto biiniblate R\l agfivity whenaaﬁbmm@éerﬁbine@mbmaﬁon

with an il Eh G ey Pt e or ety sl

antlbod?m -9992 oSCHIRGL B BE &n bitddentindibe frag@est theebhe
ormul ation are shown in Nos. 270, 799 and 268, 110.

Rdher egmabingtiondherapwithswe ofmose hreppetd agenissaiened by

oz BRI T L BRI TRD o Bl RGeS
treatmenobﬂdrsafase statesl cormpriviaisstinoulatetl MM Ot dxpreskimg eeldd, ifslasamplee B

shown in U S. Patent No 4, 766, 106; 4,179, 337;
cell-relaied ganeopssandapimmgng apd/er inglmenatopydlisariierse fafhput being

i 55O BT, DU SLRORIES b0 €84 Gl S
agents :p.'re Ia;lmllﬂlstblteden ghylmoatiqnREB) an BiEapdmst aoti+(ID40 amibody descrbed
tenp e and has t neral fornula:

herein, S HbFE ARCH TSR HGH OG- GUIeet BogPa i aiiedy

(for ex#hSple) rhlé}hllﬁﬂlm% rabKAA6) orIH AU PhRHEAARIY adilifstered in
protective group has between 1 and 8§ ‘carbons, nore

combingtiest withlsh pniagoriis antt¢F40 afibedy simubemh«trsina ﬁaf@mplas wésuch

ween

combingRisRdfdind bRLEE AR Ao et Hns eouabRES o o1 e

cycloplRéptiaatige, b @h‘dﬁn@dgoﬂﬁt Qﬁi—CDﬂO\&ﬁﬁled’y; Qﬂ@x@rﬂﬁl&@w%oclonal
nmor e referabl& bet ween 000 and 20, 000, nost

antibody (HIE-kh13 one P, mﬁ@lﬂg@mbmuacfoagnmnéﬂ@rMJ and PEG
comb1ngﬁ‘§‘nsaotf ﬂuﬁ?ﬁi&mg pagxﬁl}ﬁg(?]gg% algt?t}%ld?sfo?g{aﬁn;% tgz)((( ??ag)?/(léﬁtﬁxe{nﬁ

IDEC Phaiiveiiticay (eéxpr &hh Pient, Cuﬁfoelda), and t‘h@(ahtagohiﬁt é.htf-CBeo
no group.on the inhihitor

an“b(’déf%é PEIRlE theenpHanal 9}3@%%0%%%12 af Cﬁ%ﬂ} %amﬂ} aptigen-

bindi Psit ARYeolpe varied to achieve a covalently
m ng%én‘}ij‘rllugat edeoPEG/ anti body of the present invention.

Vﬁter sol ubl e pol yoxyet hyl ated pol yols are al so useful

Qﬁé )iﬁ’tli% 5 1&%&1@40 é@ﬂ)%ﬁ@ §f ﬁ’ﬁs 1(19%)0n a?é‘éhrﬁﬁ?stéréd‘ﬁ a POG

is preferred. One reason is because the glycerol
concentbdtﬂnttbates tiferquomt}c@ﬂy eﬂ’ngtivatte grayepiowrisht CH40teaprsasing cell-

i G RERSABF SR B AL R 2500 By RS,

graft refebiicn, bﬁ@BCévllrlgmpﬂ(bﬂmQ TOho B &b byal DiBe 986HLIRS nfa be
foreign agent in the body he POG has a preferre

formul'cmﬂ WHRE ayangdy ghicceniallp exinigats kaaye in theprc Typically, the
J.
mivodfb RS ISG RO Ao 1AV h A0y B lpof dRTRY

Methodl@wddon@hslm tl]mghnuﬁstra’soﬂ adikdown tdthSse &¥drdinfaryN\ekill in the art.
4,766,106, both of which are hereby incorporated by
reference in their entireties. Another drug delivery
system for increasing circulatory half-life is the
| i posone.

-51-



10

15

20

25

30

Met hods of preparing |iposone delivery systens are

di scussed in Gabi zon et al. (1982) Cancer Research
wO20051034854 Caf i so (1981) Bi ochem Bi ophys Acta 6#0T128%04/037152

and Szoka (1980) Ann. Rev. Biophys: Eng. 9:467. O her

It may qhedogEbeh SO BT Comos Tiodn Sy enenpe OpiraipBRlg
adm1ms¥§13d \S?thc@&ﬁi}%@ca(paﬂle of #dhdrARon 8 oss AL ﬂlen{ﬁréﬁek pp.

315; Poznansky (1984) Pharm Revs 36:277. The
Irmlamnoam admingsttation peowppiefaraldy bitafusion hwnmwmﬂw& apout 1

o avou ARG P L BB B K530k e Pty
over abbit2aBBSut7NRNueN ktill Mvaé pieferablp@vandbagoniosdboans hom@@40
anti body or antlgen bi ndi ng tragnment thereof shoul d

dependmemmrnthptastl&i%q aibody beige admansterst. The mitisliglusien withthe
pharma? gcﬁegglgg%tlgftl g%e \ﬁ?&%eanogzle%é *}%ﬁl’hoed dé%a%out 49{5 bg{lt &Res Qhith

subsequeACinfidiong delisred@ibrd quitkled Stisseqiihi uifuimn’sr‘mqf be admmlstered
i mmunogl obul in secretion by.normal human peri pheral

over a peapd ef &ouir, fe iyt éﬁwtrrse:m@m&, friespplsnabont & ir @W&ﬂ

t f I n peri pheral B
rous, B 0 5L A Ry, Babgplo e, oy Prer el |

Auphainvaeutirad bmlpq)mtmcbn éﬁhainvtentlmn? is d&ntm:htemtﬂim\compaﬁble

per er al eII Iatedb expressing, ..
withitsgepdedGpile of it dsion FaHaCt SRR KR PLRERBRgon
include pﬁféhfékéla(le QH@r:!weﬁ s 1ﬁtré1ﬁﬁsrcﬁf’a? v ﬁﬁra&éﬁ[ﬁ@'sﬁbé@arﬁeﬁs
stimiated by s OL or solid-phase CD4

(8C), of mmsimnb,l aal 2ol pOiMonasy (@) inhalatisusasal transdeam}l (@@lqal)
t
wansm ¢ttt PTG SRS, AT B BRI PShah Pt

intraderdal, @ @St uBINS SV HcdiRMBah indWRid tBE folloMind®Uhhddehi’Oa sterile
rotel n stability are well known in the art. See, for

diluent éu@@@p weater ferniaiecliam galinggplutiony ﬁgeqj@ﬂq, p@lyythyj@qe glycols,
glycemégro%glle%g g?%reﬁﬂﬁeﬁ%%&é f(ﬁgegfté %gltlg%gergﬁ Qg@ﬂt%& E?benzyl

alcoholaf dletﬁjlﬁ?psﬁabénsl mtioxddnaaysacll isadcodbdradi®oriodivne bisulfite;

.CGenerally, proteln stability. is ured at a chose
chelatinggigente sy agtetipaeregaHNLHERACE i eapidy nﬁw SYF1 15 dretatgecitrates
or phos i 3R RE A h R el o BBy AL ap Spdiam, chlqrdeor
dextrosthpH amt bgadjused wmithiacidD40 bases, socldys loydreahddrgpeavidomsdidivgn

fra nt thereof when stored at . roomt
hydroxdsdfit Pargnigsal pispatifion gapbe GicHBA{ HL AEROUSagEbos R AYFIRECS.
or mult e@dselv?a?ssltna@e @@gl&é@%,r pRgéor is stable at about 2-8C

or at | east nont hs at least 9 nonths, at |east 12
b atts CDAO an@b@dlewn tmcaﬂartpro‘elé@i bystandard teshniguewishiaian

pharmaSgidafPaBo @t bAREY ror BERRIS S EHI B, sufb busfored wpter

: propyldnts $1yRbly sdrEBinassflthd ﬁorcagoneg gicy AletB&dsItbr pﬂepirﬁﬂgqaarénwrﬁuy

shows no visual signs (i.e., discoloration or Io§hs o

adminigiragle; atgyl}ts are deserihedan Reméngiors's Phemaseatiasl Scienpes Q8T ed
Mack P%bﬁ . ngg% EQ{OB”%&QQQ%X 1(956 )hex%ﬁ ﬁ{kfoﬂpb fod by

scat reci tiom rega I on,
referencke r&b alsaj foo axamplthtO phra64msc wﬂnichahbcrﬂmsrptabulnzecbmub\ﬁﬂy h

res chem C tabi | i I n such, as an
phactag RGN TURHE Tk Ba1R fean Rt A pepacat invention.
conposi tion, | S conS| dered to retain its chem cal
stability at a given point intinme if
-52.
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measurenents of chem cal stability are indicative that
the protein (i.e., antibody) retains the biol ogical

weaabtosw4ags4of interest in that pharmaceutical  PCT/US2004/037152

conposition. Methods for nonitoring changes in

i cal. stabilit d Il in th t
FREFHRER B Rapton aff P amsp) et oBlros B B
administdredrisGaidity dthdrafied Hyosi¥f ofdikdr§ skiligh ehdrbWaho@smags ul t
fromclipping, using, for exanple, SDS-PAGE, SEC,

experimentption. FagtessunBusicigdbe madee! afeaipispriiemand the respective

i @nj i onlLti -qf .14 tro LY. ~an
wnoun 31 04 A0 T8 o L RS RRSENRA Ao, b
are not iited &, (Heothe exwiipy 6f thagiemkaheiswry bf dRaRE, afdihe age,

. usin for exanpl e, ion-exchange. chromatography. See,
height, Weigh Sogaih. @nd pRysicab pershiionpidhe Bdisadund paderzeiag Hierapxn
simi R38R o SR POt BRI AL B
administevewili bé depenidentmpos ildeneit dfadmédistratioa adé sihettdr the subject

will undgadh § SSRidon g ulpidqses b n o saat | Gongralis  higher
dosage SPAHL CBAanRb Sydr 3ot thiiebr ﬁ??éf%ﬁi@%tﬁgnc{r%gin%%éiélﬁ%f

bi ol ogi cal activity exhibited
the subjpttamdengeing thedapy ofipoddse iob antivE®40raafibo dydordmgtienetheren € th

be admiyfy foP i HeSafER et aba A HgRele Surdi S S/ EE arefipblyin
the rang@ @0V 1&»1;;&% 6 B0 ab b SthidMor efdiPleant 1bRAaB%e 0.01

di scl osed herein, and antigen-bi nding fragnents

-mg/kg, Q3 meggks, Ochmete, fSrmakarlS me/kind ang/bad . § metkee 2 Bxelke26%

merke, 3G 5550 Rer RVALTD FRLDs AL olRube Binhbop R
35 mg/dgeno aip/let, 48lmg/kd W8P m@lg.Pedi atr. Transpl ant. 2:6-15;

Evans et a é_ZOOO) J. . I'mmunol . 164: 688-697; Noelle
Ingoher pybadigient of tha dnvpiing, thesgethod oompriseg administestion pf

i 4550 Gl Ol 4G 90 i
compriskwaeinlve fioadionetfl 1a2,. 3,@1993Y/, 8,rani0.015089, 75 36,35, 4846 radrd
. S, Pat ent s. 5,674,492 and 5,847,082; herein )
therape‘i_‘L{W@B}( ﬁgi?%ﬂvgdgg?ﬁ qf@fIg\agﬁ@é‘.mq f’%ﬂ‘églm%ﬁ{gsan@talgﬁ@“
1w | - 3 .
o COUNRASy SRR, ol A0 ST AP i
of multigletdoisesosf, the pharmiacgeicabionyiositons cgamising dntir €DHAO astibody or
fornulated in l.iguid armaceuyti cal formyl ati on. The
frogmens M 20T B kel defbtinimed PRBRS SEA g vaHhe! wghe
experimf(sﬁtﬂﬁ&ﬁ Mok ReE Aeamddht BEa RILFRAHEH a%ﬁérﬁﬁeﬁ@ﬂ(l}j‘&‘f&ﬁ%
IS

nown in the art, including those nethods disclosed
amount REpRpiHibedy van incipdgasingibweitmenitor, praferably, ago frickude a series

j - i f 3 the CH R-12. 12
oreearf. R ARE 0! Sl Sica iy LBl 0
antibod§ ongtigeh-bittkngedhghent tegerfhn tRnhhge dbetieadbon (a1 H0

line. Following its preparation and purification,

|1
me/kg bOAK et ABAGUIP BT Ak DEbRyoHmEIoBb A0 o WarkS JererBhliartigen
about 2 &{1 eREn M@gﬁ@%@ﬁ%ﬁ Qb S '3%{.;1 o0y &%s anlt G I;Aore

phar macéuti c ation 1 n the manrer set forth
preferabiye fagiahout\a &y er ¢ Weelsn tagomesttmayntdcuCiddMalintd fredynt eslapse

or upon?tg&i%aglgﬂ%og%ﬂgésgg f[tgvgglilgqq?o e ot rﬁfp&fq?%éﬁ?;g e&eectlsv%%z)s%%e F(J)rfi or
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ro exanple, at <-20C, and then thawed at room
tenperature for further fornmulation. The |iquid

woheosmagssut i cal formul ation conprises a therapeariusalot37152

ef fective amount of the antagonist anti-CD40 anti body

or antigen-hindi ng fragnent ({ﬁtz)er eof . The anount
antibody mmgaprbmd%ﬁa@wt HherRAL GG for GRatent May Bsreass %fs%ﬁfease
te
ovr nd LS AL B Ok Ao B GRIBIIE e
apparentrfromethe rdshbs of djagbsixhassapcs desabed hammSI tion

conprlses th ant a i st anti ant
i & conrdispme 88 dashe fedtmpanigBa, i adfpimtion ofa
therapelf’cwall? %ﬁ@étm' dage Maa%@mnetéaar@pﬁo @ﬁtﬂ%d oPea elﬁttme,%bf%
ng/ to about 50.0 out to
days 1, a,bblutmdlm of argbatm,enatqu In alqﬂgdrmmhodlmahe Q@SHIE W@Mﬁn

0 .about,.?2 abput
include{ DAL aTntmsg I ohg) AR RN dosf A St EnRids o
CD40 aﬁﬁ%d&y orlfRgaRAELERBOH aBRtS2, 3,8 5] 6,4l g d@taavmelewtrea:taﬂent

i mgBOSItlon conpri ses t he antagonlst anti -
perio

proatybashimenis irgélhiﬁtm deging gegimen Meving tﬂff’éﬁté’éﬂmﬁﬁtraémn ofa

nrpoGRATFALESIN sl AR of O ool b B el
days 1, B 05 ah@ Qtof hSwddk il & lﬂeatrr&bﬁpﬁnoﬂSa Qosing rdgithen mbhuding%(ﬁr@t
-61-about 20.0 to about 25.0 / bout
%m‘bo

adm1ms;_tgt1@1 p,{;ﬁ therapgutiggdy; pffgqug dﬁﬁq of at lepstone ang-@D Bor
0y
fragmerffTg Ql?é#(?febgnbo Dt ngji 8 o0 kL fpa B eﬁH{e{H % dﬁ%ﬂ:ﬁ pr%@:n@d dosing

mg/m to a out or about
regimerdinckidingy/ anfiirst :{dnaihmtrhtl(ﬁOoﬂh thepaptutichity efftrdive eoteod atrieagtone
. ~the lLiquid pharnmaceutical, c osi tion conprises th
anti-CO4f g ihiAtt RTREBSO L MO IT G etk 4 EriBrRaegt. The
treauneﬁm%a Bayt &%{p@@é 1%&%@ z:@fea@nﬁ %%ksoa n¥n(i8 BAHbNtAS 6Inonths,
, about , about !0 ng/ m’, about 18.0
ora yeanrgIrﬂatrn@mqmnocisgn@f bﬁgs!ubsequamtmnsemai@d ﬁgtrmach athsuby 2day a
about 23.0 ng/m, about 24.0

week, 2kl B fionde G st A Vesfia i qui d

BhnBGEbEdisahts, GRIMRp bt QA1 effBétiveaRsésuT aa il algaramﬁtcmo
anti-CD40 antibody, for exanple, the CHR- 1

or
antibodypy Fatizen-hinding Gagmensthespafirarassifiom mhput Mgﬁﬁra’k& tRapegs0

o, JF R P DR Ep o pofgrbas

mg/kg, fronl ab@unglaingﬂag todoht 31) mg/kk, fromzbobt @5 nip/Kg tombbut 3. 6,

mg/kg, %osi ab@ubi mz/lsg togﬁauto}qf@g/kguéwn\?épw&sm%@ﬁ? bl rfag?l@?e
from ab‘aﬁt K ;m Al tB'ﬂbéut%StrH%/gQ?ﬁém Rbbut: P%ﬁ)ﬁg%’ Qi?mf rh el E b

uf fer nal ntal e for ationint
about 5 magike toodboab bhimgpitd, br ﬁommbammng@dg 6 aboutdBang/kp Hl‘lﬁlsofotr 0

exampl§, o foseigs iy oo it sptectp Do i e gaBhent
thereof, 3BPanPTe ﬁle%nﬁ@mh%nwfblﬁl Ontiyay CHARL 80 !l?opgf{ﬁ@ﬁ ddat

‘maintains the pH of the Iiquid anti-CD40 anti body
antigenfoatding ﬁtagmnntuthercrbfecatmwgb%ﬁf mafkgud.Op mrggk® 0113 rapbat0. bH

meke, §3BRE e MIEE 1aPlprtt e nlRe 5 meditoaiage S
mkg, A0k 110 rnykg,mes Iﬁg/kgkmﬂnﬁgﬂig?% eighigno0 sk S5 adk g0l

bove. Suitable buffers include, but are not limted
mg/kg, 66 medleg pEARY bHAr ofhier schadegessfalling Wlﬂ“élii therranggrndahoyt P03

counter ion can be, for exanple, sodium
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- mg/kg tg ebeuol ma/kgt &
~ CD40 aﬁﬁbogltﬂrg)? Egil?%&nbﬁﬁlﬁg % eRiCthéheOf a8 aGaRRtiStercd klﬁ%ﬁﬁﬂo‘t‘lt each

‘includinggabeut? mekead g

pot assi um ammoni um cal cium or magnesi um Exanpl es
of conventional acids and salts thereof that can be

woeds/ugsbuf f er the pharmaceutical |iquid formeanisem4/ 037152

i ncl ude, but are not Ilmted to, succinic acid or
succi nat e, C|t{1|c acid or ci

" ti [ ) )
¢ famectherapeutically aff%?&“ag 35%?503 ﬁﬁ %iﬂ aéglﬁéﬁ -

t anat e artic acid or aspartate, maleic
week ommﬂiod)j davilge %ﬁmﬁwﬁly‘rdiffemem thedapsnticedlly @ﬂéCtb@fC’foéﬁ%Of afhe
uf f er_cance atlonvvl e fo Ialo can
antagorgyl GRGBUAd PahRY & AdBet bR e el Taens s ied Shspte
course Mtre@ﬁ%eﬁom ™ M 20 nM 25 oM 30 nM 35 M
5'mMM 50 nM or other such values wthin the
Irmtg@ embodbmnts thenmitial Histpentaliyeffetiyesigpgof an antagonist

o 3REAGE T oL B SeBBe AR DB B0 SRR e
be in the fAverld0¢ihg @n@M@ &, dBSMlt 0. O(Dﬂ\fﬂngﬁcgl'tMab&t 2W¥img/Oz)ridkh §u‘bs¢’q\dcnt
13 MM m\/l 5 mM or other such val ues

doses faumg%\v/lﬁhmﬁbe hlah@rei%mgam(l &, frvm;abosiydme/kgto ahpus 6P
g/kg)en‘oodl ments of the invention, the liquid
phar maceutical fornul ation conpri ses a therapeutically
Bf {leeddtive emhﬁcﬂmtenmf thie hmt1am1azgpa§utﬁ:all3aeﬂfecﬁ€®d<ﬁ)seaﬁ tahbody,

the CR-12 12or CHR-5. 9 onI
antagoné%@n%sﬁk? Ocntigpgy @reaﬁﬂssﬂﬁhmﬁalgfff%thefegg Aglsewhere

herein c%ﬁ beiDde %Pgéif cfo%fnﬁ £n%' (%)? abieupdh H@kgatb aBo 30 gﬁég)%itﬂ n

mal nt al ns the formulation in t range
subsequeht (ixtsewfallmgizvﬁlundl@lbwt dgeithgrrabge @ree D403 mng/k@mmup}@
t 0 about

5 H 6.5, By ."succinate buff y |trate
me/ke)p Gy i ST E s T Rir e pRct i Tl (ot
antagor§§ﬂ Qi ITS108mtiH o @Y o@rﬁ@éﬁ-bﬁlﬁlr@h dgnfenBhcfbof [s@BBRICI0 MBIKkY to

In a preferred ‘enbodi nent e succinate or citra

about 3¢ ot inchiling aldvwe 2@ mﬂ/kgmb,@ut |2§ nng/bm@bolnl}@ mﬁbg,mntﬂfabeut

35 ma oSO RUFRLOBTicRly BTt ol ERRET LU ChYp .,

antibodp 08 shthlef biideed fadrBer® thegédfad ;ﬂ)o@as /g tonbbwtds, mgug are
not limted to, ‘L()ot assi um anmpni um calciu

d Ogngke, 12 me'kgandiagaetd 5 ngn;i(gt rate
B SRR BL SR 0 el i

1n1t1atedTM( ﬁmMst&ﬂgM “ldzﬁ)lmg\dosﬂ’f\/bf th6 antihod¥or aﬁﬂgeﬁ@nMnhg ﬁﬁgn’(htht

thereof Fcaw@ SeRiEt i pend of FAEpB LA D4R SRHooH gy By oadials
dose” 1&5&9@&&@{‘&%131 tb& dryihd ﬁfta@%ﬂ:@ %@do%ﬂumdﬂrr&nhgél bmdmg

fornmulation 1s from abo mM to about I ncl udi ng
fragmemttiioarcof5hatig adninfidterad tolthe Sulydyt, @hm/rhexmsw thﬁmtltmlyrwl

. 13 14 t. 15 | n, other. di ts,.
et ol P B T BB L e
from atRGE mﬁa tio @B&dtﬁ@%%k@nﬁrﬂéo‘@%dirf 0s€%AAMe @dmidiStered as a

) CHR-1 2 or nmonocl onal anti body, or
single adminigieaiionnfor ayernplagnengle infasien Whare the aiibedy oF antigenr of

‘ blndlngng%%#%en?th%r '39[ srgdﬂ‘él?laépe ;)Im, %9 aso HR{E)EQ nsf?g?olﬁts ﬁ%; a)faénplel,

Hout CCI nate or Ci
multipl®iiffligions Witetre ﬂ]?eaiﬁﬁbc&iy &Qﬂtlglm-'smdmlgﬁﬁtgﬁleﬂtr thereelf igm
citrate buffer, at a copcentration of about 1 to
adminisiesgd, IV .50 lpng asihp gemplefeyileadi Wﬁmgﬁl e émw'
10 mM
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Wiere it is desirable for the Iiquid pharmaceuti cal
formulation to be near isotonic, the liquid

woheosragesswt i cal formul ati on conprising a PCT/US2004/037152
ther apeutically effective anount of the ant agoni st

-CD40 anti body, for exa %2 2 0r
24-hourcuqmd 5Follevng aflmiAsralian Phigy Oagwgaﬁ@?: gh 5 ghen
admmlSH%—@'dyggepﬁr‘gu r{ﬁ}@ L§@tiond @geré’pegﬂédclgreffegtﬁ%&éﬁéﬂhé Qﬁag&hﬁfaml—

ation wthinthe range of about pH 5
CD40 antitendty op kintlgdd-tiading firagment thompi |Sslbsmueldrthftrapw@fcalé3n
|soton|z ng, agent fflClet to .ender f.or.mul
effctivi daies Sesb S BSTHOTAIIPE SaRDL. FRFO R i HET R o et i
Weeks, W dhcdeBry Rk QRbEs. In such
oronee teb@[?’/t ﬂ@, %@Esg ogcbéo%‘}te%gﬁ]?éymoe Sabout ° p? e% }:ar ably nmol /SEC
embodlﬁhﬁﬁts,aho ambsequenmmrapkvglczlm effpatiye dosas eBgalih w1th1n the

efer abl.y v |/ about o t 250 about
lower dp5ing gnge (- Mi0E g/%gmm'b??&aéé’m%gﬁfkg 310 about o t 270
Aﬁ%ﬁtlﬂﬂ? fig k&b ¥mBbdignests] follloWiny thk OloadiZ@ dagtitthd or
See, art. the n i ski |1ed those o t known are soI uti on

subsequgnf thgrap@mo@khy efifecjive Heseg ef trerntagagisy 49'5@1?4@&1 é(rOét al
antigen- g’h%dllﬁ%ﬁ?%%?nt ’L}{nre PR M ﬁ%?e?é:d acé?rﬁiﬁ‘égto BCEEREA

I'ca y vari et mliar are art t he

schedul®,” iwhidih H&dhéfhﬁ@lﬂcalﬁo&fﬁd@u% dkgseﬂﬁ&xmt[bm cbn amiigen-binding
har maceuntjcail isotonicity providing usef ul

fragmeni Ghareeids pdmmisterehhenge aMpRtBsege SV foT ks ghee SUFUSVP ngf
months, cargzg r@@&é%%@ﬁ? %‘hc@é%r? e SA0nRY ke Bvery P4 Wé@fcs ‘Bnée every

arl a ot invention present the
four mofnd'rsnmhmtavaiy lﬁhwaks,cmmb peay fivhewonthssoncageety.22 weeks once

Jlsotonizing acc tale ysi ol.o a| aII
every siygRpi L DB Ve | BRHIScoreE SU5 ErBoRthg OB ey SFioas pace
every 19 %hﬁﬁebﬁde%@@ﬂyl ]}1 ROMRE, I0? bR dveFyl AbhiBs RhAcHRABYHintALs,
i qui d’ monocl 6nal CHIR-5.1r9 o | R-12.12 the exanpl e,

the therﬁpﬁutladty tfbative doses ofibe @ntagmaq@mlsﬁm(h@tﬂmdy Pr ptigen-

i S Bk G RS s L5 g g0

mg/kg) %d@tuﬁ@éﬂ&l whet the sthsklyiena Byt afe admidbgdtabmoré frbjuent
formul ati on am no chl ori de; sodi um exanple, for

intervalp sfer @mnlwncwwy teo weeks\ja epceevsTcmAnther Withiphnkighe
dosing %alﬂ%: rl %lpo%t %8 In?/kgd?)l a%BHlOiOsmg g? %Cﬂﬂglaﬁgr%{eﬁ the

anl ne,
subseqdehﬁﬁtﬁﬂe@ﬁte adﬂﬁﬁﬁtbtedlai lelmfréqmaﬁt m&lma‘ls; der, exhinpid, odere

dextrose, gl ucos imted n t re at ively and
subsequef dases meﬁmlmstereééia%t %Pgamﬂtt%%ﬁ b gedtic

Ak bl el s
describadieraihSomisadn tHeanethbdst OfdihE invémivndnashiee fative bonbtaineg by

o G b AR b e S e R s s
as, e.g., erﬁpl%@ ﬁ?'i‘ﬁbcblt prigher {)i%darﬁiqﬂﬁleﬁl |Préi@fab@*ﬁ1bﬁ?gwpeptldes are

fagoni st the f o anount effective
denvedtﬂmn a;h@man a@aw,wnd oy pesifarably At rgegmbinaniohagan proteins from
hybndoanéc';n,gﬁg-}és nmonocl onal CHIR-5.9r o CHIR-12.12 the
e f o range the within fornmulation the f o Hp
trhe ph@hiabaititalacoimpdsitioas usfi gl tHehastheds, of tlici@grantionagant .
isatonizing the s a chloride sodiumconprises further
comprise 1?30108!051115%1)/? varignts obtheyaptagersghantieDebenibadise RE i | |
formulation the n i chloride sodiumf o concentration
The f o concentration the enbodi nents, sone |
tonicity. ot conponenisg.other f o contribution about
mv] 250 about ot MmO 5 about mv 300 about ot Mm
0O 5 about s i chloride sodium
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150 about ot MmO 5 about mMM 175 about ot MmO 5
about mM 200 about ot MmO 50t Mm100 about nmM

wo200sahaest ot Mm5 7 about nmM 175 about o t pbIWOS2004/037152

about mM -64-about 175 nM about 100 Mto about 200
mV about 100 mMto agout 153) a} mM to
inventiogh Sych Yamanigthonldgeiainths dasifed biolggie af%lt thﬁl%%‘fe 130

ot A R o Gyt

has the sddoaherbflutivMffeot abilbeiphatmaceviicall qmnmoatlsu chmgrbiog theamntiye

polypeniS BRB AUBIRCTE B aste s [ hati oVCERL Soub T DHO R
serve asci‘ﬂh@fakagtﬁlchﬁy @&R/Htcoﬂaﬁgnéﬂylm tHl %hQHﬁJc@ﬁﬁdal* cSRFSSHBN in a

succli hate or sodiumcitrate buffer at a concentration
manner gimiddy oo thabobsetvied ferisbe naths amgomstaantlquy,cfor example CHIR-5.9

or Cnt 0038 Sebeetiiny HsmpRoSA ST TR PSR LeRhbRE Y boay”
Methodb @fe aQ/%iﬁ:!iBIé fh tht Be fSrdeRrhnid2 whkther b Rarfand aﬂmmmabody

ant i body, or antigen-binding fragnent thereof, and the
retains the dnsitedibieinginal ectivipriand hessservesasa therapeutinslly apiyer. 0,
compone)’gf) ttlég Eﬁa%hg%%g?ﬁgﬁﬁgaﬁﬁog ﬁlol 1caq?9tw1ty8&‘ a§1t1§o&yova§1taﬂtl§t
can be Iﬁéh%ﬁfmﬁﬁimgl asqlys pcifich By déﬂilgrceﬂrfpf memnhg activityagfand sdtive

anti- CD40 anti body, for exanB the CHI R-12.12 or
antagongytpptindy, melidmesssls decribediip, the preseRtipNsRligRndi ng

I

AE 7 B lac WURE R mpegiticf <CABAGRE o8 Wb Ao fl ARCDIGarkibody

having the bﬁhdn@ pdoperabﬂ)dﬁscﬂlﬁal hrekéis asl tmnherhﬁemutmﬂi@f acived cafnpertent O
um SUCCI te or. so r.a at. a
can be Yigdi %ﬁﬂi%hcsis opRt iRy§htigRy &basgil ity Sy dried
compos'itﬁﬁl\é"c&gl ﬁgmgsﬁémh&%loﬁﬁ@ﬁﬁag&ls@ Whth-0D @r&ﬁegaemtﬁé a
1 quid phar nmaceuti cal forrmulations of the present

inventianmenbé preparah ahan dquieois Qredmquuqons;mimn suspagfion for

surfactants into the [formulation | ower ..
subseq i 4%l B ubiio Welhtiies i) o RledEipial e Hfipgbh®
Each ofi tRess @BBipSsTHOE Wil Hofprise &t lehst Bhé oPihe hnRgenitd ElCD40

fornul ati on conprises a therapeuticall ?( ef fective

antibodigsofi e pseseptaventiongs A rrlsqramﬂtwalkxmmr@kw astieslly gcgiye
comporSHETIRL S EHT b o) IR o ROREl s e

anti-CDA0fahebodyds spdciticalin 1ﬁcbﬁ30@dtﬂed) fntd e doarpakitiah rt@brmg zﬂimuna
t he range of about pH 5.0 to about pH 7.0, and further

desired ghgnentie er propliflaciicratponsy itk regard f@rﬂf@ampémrgvemﬁ@ or
dlagnosllﬁj i acgseé&?s?&rq%ﬁ ?%{huﬁ Q Eﬁgéét\ﬂféﬁ tl?é);%f Diin86&RutiBal composition

fective anmount o ne antagoni s
is adminintered@D4itht awltjédb.oBseferhlolly thxplrmpineceutibal o@hiplasmﬁnﬂdbnapnse

9, | ! t d t. b
epDrODIatS BB RETES PO HenB Of b i Tk aaIBs gfoopisied
with IOJSQ)‘T?}H’C@E'S%BHM hikH Boldpfeal ARy AuriAP BrébaRfon afld kteraabout

an isotonizing agent such as sodi um chl ori de
Eomall@rén vepibe addadrio @hammgmtlcabcmqsmcmb compgsioganf and

e AP B LA e L8t bt

not hm]ltem)doy@illsﬂ golpaleysOyahiny) (ﬁﬂﬁ)h?@lfatdsl zﬁhme atidESaBt Gffes,
ysorbate_ 80 (Tween 80) and }/lsor bate 20 Tvveen

albumuz @)Irfa%@tgf @ipblkw;ﬂg@ﬁé« Bﬁﬂf%&ly wrates scdpde %&@wr g4gar
Pl uroni c F68; pol yoxyet hyl ene
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al cohol s such as Brij 35; sinethicone; polyethylene
gl ycol such as PEX400; |ysophosphati dyl choline; and

woabosmysst hyl ene- p-t - octyl phenol such as Trit oRCXUE0O@4/037152

Classic stabilizati on of pharnmaceuticals by
1surf actants or errug, er I's described, for exanple,
alcoholsgughugsienar, dir, or pelyg PeMkiter selublyglucansc Thg) .

sacchaééés%} gn nﬁ&&eefrﬁ‘ctbs%c gﬁgg; ?ﬁﬁ% ¥ dofi Rk i, Iﬁﬁltose

sur fact ant enpf e practi’
SUCrose de)stmmt pulhulen dexininj @ apdp yy«ziodlmdmm 86lubldetareh, dydroxyethyl

e, SHOLES SR L 5 b Bl BB o

{ t
B

xylitol Gsogtsitol, gihywgtol JandGEabitod Ehesa sugar$os sughoaltol@l00sde¢ used

.0. 2% t 01% t b t 0. 5% t .0,01%t
individdfitr i bRt Th Gt oo BBt ot eeRrgtin 16 et o

1.0% aﬁ@@%‘twﬁ) ere ?hﬂ@tﬁb@' Hebbech@. @aaul 6QYeHyv.OPrefdRsbl a@mQ)E‘aéids

to about 0.2% Thus, in sone enbodinents, the i quid
mcludqdﬁmrﬁﬁaéﬂthf@@ns ¢fsermiting prginipempd ibseineahowieresmihariandng v

et
averagaﬂbldaﬁldiywerght Battvegen000 At 31000,r02 goBBihyldne BRb] (PH® with
is sodiumsuccinate or sodiumcitrate buffer at

buf f
an avergi BACEWeT HEIEBhOUMORbH U0 ShF-DB0 lsEaEianio Ggoam boeded 1
the forﬁ{Maﬁ %Q%H&wﬁ!}_h %&rZWaﬁ%g 8abOUt M the

ormJ ation has a pH of "about to about pH 7.0,
a’kxbimonp]}y Bntibadiesatao e chéintaly nmdlfadddjyt copklebt confugatitnotot a

5; and. t he fornmul .'o further r a
polym iy s heir s puta st Bl Bhr KmB: E5loRed SOl
methocfsrt@ AR Wkm & el gr@s‘?x@% it 108 e RRYI4, ??@Wéo,/ %1199 337,

about 0.5% Such fornulations can optionally cdnprise
4,495,284 qslot, @i, o) yhaaheane all erchy isogwditehby ifaenadn diieia

en’c1ret1ﬁ§v|r!t9r8f1 g Y%tﬁ%f %%Eggﬁpxg%%%@ é%mpguésigfye% ab ut 50

(PEG).0Ph@fis MielinwmtSat robia térhsthrd ST B eRdneal formula: R(O—-
formul ati on conprises the antagoni st anti-CD40
CHz @R ol whers R espsiegiyerogeneoraHitRiective groupsuchias Rugligl or

alkanol{g%gl?;g L)I%Qf%l: ?}Qtt o{%ggeﬁ Vs %r%ﬂé] hgflpetgf Q{ji %ﬂ&g Eﬁgéﬁq %nore
preferablydtis nodfhyd. ffbé symbe] ralb @lpbsﬁv@ 1@6&1 préi@rabbdb&tw@éil Dand
| udi ng about 20. abqut 50 mMto

[/ m ;
1,000, BRI RATY O DA 1 TRAeb oG e A ol
. at
g e 40 DO R B bl TR e 2 SR i B
preferablydeinzn 8,000 an842090i BrefeiablyaPBG Imsualtl laast oh¢ hydrdey gioup,
cancentr.ati on.of —about 50 1o .about 200 mM_ . .
more R LY g > SEBUR EROET SR 1o B UMDY SRuothich it
preferaf)@racﬁ%e@émdo%ao@Wlﬁhsﬂfr&aétﬁmg%rod Pile AIRMM:. oWV EabR W;lll be
0.001% to about 1.0% including about 0.001%to about
understgod that e dyne anld@mquthfdhp reachecgoupaby bovariddap iadhieves

f about Q, about pH5.0 to
covaleriiste OPJ% ﬁ%@@hf 8 “bofly Bﬁ?‘% PESPY lﬁﬁ%ﬂg‘f’ DyH 5.5, about pH
Wdiertwhﬁlmpdly@&jeﬁxyfated}fol Ot dld el ir0ths PedsbntAhv itiBn.
The |iquid Ehar maceutical fornulati on can be

They ingludg ﬁplyamr Ylpied sebitgh polypxxathylates ghigose, polyoxyethylated
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and other carriers, excipients, or stabilizers noted
herein above. Alternatively, the fornulation can
woneodsudessene or nore preservatives, for exanpl eCT/US2004/037152
anti bacterial agents, pharmaceutically acceptabl e
carriers, excipients, or stabilizers described herein

glycerohﬁ’&@ prcihiedike. Pﬁ)@lsmlsefﬁmd deneregiqnyis Apgasse thergbycerol
sackbof WSLAREOET G0k ALARLIN ohe Bl SU0BIRLpAG 1S

exampl@faniggle @ﬁ(ﬁlilhﬁarﬁ;aﬁ EGRDS,, dlemgljmeﬁdm Tirnsgdors diis bianehing

i nclude, but are not |imted addi tional bufferi ng
would ngg Bpessariknbo serBIE 3 forg{&nfagerttawge bogiyt 1B FEhhas a preferre

hj a
molecuiap We{‘égﬂt Ittt g§&ﬁé i‘?xﬁg %ﬁaﬁﬁe EE?&#?(!II)Q( Pﬁ})(gﬁ? %(@&ﬂ {ﬁq{nauf et
al. (1982)1J p?zot(ékem Qoa1l56644 5070 At bdmdmgmdﬁM/ﬁonma&mmh
ester di_scu n.of for Iatl
found ify il SOl GL NP 766, 1{5@% 1?*&%&6339‘ %&em%ﬁ'@ b3 piREmge in
1hmraﬁk@@éllzers and isonol ytes can be found in Rem ngton
Phar maceutical Sciences (18th ed.; Mick Publi shing

@on’;han@trug Ealivary spdem o inemasang dig@ditoryrhatfdifa is the liposome.

t Af t the.li i d
Methods P P fibspe Rl gimbi Sinirennbibunet 41982
Cancer%%%‘k 112 A A EHEikd P@élhﬁio@h@n Bﬁapﬂ&ﬁﬂé’t&%@ 12h; SASHRRa
yophi li zed o prevent degradation. Methods tor

(1980) Hy@ pﬁﬂvl Ezz?pk»g ‘Eing) 40 7e Sopersirug Beliveny eyskavesnre kpown is teart

and are SR . 35 Feghdiek B B Lop Ol Pl 0 B St (Rl ot
ed., Oxfhrd,0eVt) I(IRQHQBHS SPcf‘zﬁhmﬂkyQIBSWPﬁwnb Regk 3622FT., or

sterile saline, for exanpl e) that may_include
ABel farmylaggs tp rb@ﬁ@mr@?%d lbeéﬁh?%ﬁ‘étiqal mmmﬁmanféwuld

prov1de&§?}218 %’cahhﬁ? of &e%ﬁ%@ﬁﬁ%ﬁér e Qﬁtﬁ}oﬁ {11 ﬁ&ﬁﬁ od in

ose netho nown
fragmeitthieresft Thids®s, the aﬂtagatgsmmatcmﬂ amtideQ oAmtl@ndnmhng fragent
i nvention.alsq

thereof ﬁwlgcgw g:getgg ;tg pﬁyspl%a ga o rétgﬁcal ﬁiiaggr es v a&zﬁt the @Lgargg biological
activity&id | '3?1@%‘ nfre 8P 38R g@ﬁ@tddcﬂgltléi é&‘ifﬁaﬁthe%g‘x? B, in@hfdﬁfg but

manufacture of a nedi cament for treating a subject for
not hmmechtanmblbltmimfamrmmogbbubw sqvegiondytriormBl lgwhdn pprphetal B

e d| c ment s oor th
cells setREAE B+ s fiifeon S8 FRRival S Draifalt ohhotiy buman
periphefR BCRIIS sGRalatets uAef TR eebitich of siBvERl indi6:Owb fiferation
i ncl ude, but are not Ilmtedto the B cellrel ated

of norrr@bh@rmrspmp@wé Beaellp stirplated thy (D 441oexpsrssing eells or soluble

CD40 180 OISO, b RIS By AR S WSRO RRYE L b USRI frany

cell stithylated BV@CDMOL ®F B@lﬂi—pﬂiﬁﬁ Q)D?iOE Bhitdlion bE/(DDhO §ignal transduction
| ow gr ade B cell acute Lgrrpohobl astic

h
in any qu@@eMIgaqu&ﬂ%@Qé{)? el? sz@dwélﬁfeaCDﬂBngqadn @fse,

P S A PR B o

Modthdds idranomiorag msotelnl stzhllﬁa\amjwblymdmmm thdiaftf See, ormal |

examplf RS 5 t YR e ke R SAE L B aP ELhvate e

Protein| 1y/ip TUI®ery (M =8¢ ) Dk BENRIc], WERNITR, NEW o5 mﬁﬁﬁle%ta@uﬁyl

| ynphoi d tissue | nphona nonocyt0|d B cell |ynphona,
assays @pﬂl@&@d herepmptiorra Genetially, pretbin stabulide g meaewtrefcf afechbsange

cell |ynphoma, nediastinal |arge B cell |ynphonsg,

| ynphomat oi d

l)
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granul omat osi s, intravascul ar |ynphomatosis, diffuse
m xed cell |ynphoma, diffuse |arge cell |ynphoma,

wonmsnaidsast i ¢ | ynphoma, Burkitt's |ynphoma,  PCT/US2004/037152

Al DS-rel ated | ynphona, and mantle cell Iynphoma By

temperap S g e 1 S0E 0 RSP GRRT hRegy

pharmaéduAgMEBImE1BESEEbvidss fop saBilitp 8fltheiah@bnibl armtcmo antlbody or
during, or after treatnment of the subject with

at
antlgemberabmg fagment Heareafarhearstarebatapgm tevpenpiues (abpuiciyie) forat
e
least 1 mo ncﬁ gt léargte 5 %E)gﬁ%b nIIL;E %eé?tgﬁ m%ﬂ{l gé sécal!)lg]a{ ﬁ?)u{ 2 8| ? for
at least 6 lmdzﬂfdo aﬂaith OnoMtlis) aislgdsy Im gmmshsb meams nevhithis] arisgst am
where suitabl e chenot herapeutic agents include, but
monthsare not inited to, fludarabine or fiudarabine

R Bt A JRTRY Pk hon Ll SRR A isiion

is considered teuiwtain its physéahstslaitity, at argﬂvmqrmnmattnmf 111shewem6 yistar

mple, anth I | ne- cont ai ni ch as CAP
signs (1 (%3@? rﬂs@awaiﬁsae clagy PLBERT U bﬁ?g %& f’e)usms:ﬁéer

exclusu{lpélﬁ'blﬁ g&%ﬂ? (‘SE% oy ﬁ%htsstcht@éi'm g ﬁorp |a§$regatlon
doxor ubi Vi ncritsine, C|n us
and/or dtextaratiohas ﬁm@phavmwmngimmsmbns Vﬁﬂentsp@bt@ec)hemmﬁ

sabilig kB EPab o RORD: WP AR SREHORA et

compositfbd! iiogbidered SPRAAD IS al‘iﬁﬁmcﬂ@@abﬂﬁylaﬂﬁ"gﬁ}@ﬁ bbfrfe $n tlme if
|ncfud|ng but not limted t ar abi ne,

measurmtﬁ%@ﬁ@wml@al stgbilityiare @mdi@aiwle tbr:éé prateing,e., antibody) retains -
the blolg%lfgalill a%g{?l bfY J‘?nterest nethgﬁ%agﬁﬁl gal cﬁmgoﬁﬁor? leglth%ﬁs £t her
gAtT-cancer nmonocl ona ‘for exanpl

monitorilgtHatl z¢s R l@hérﬁfﬁmmlﬁﬂy)a}e well &hbwn naﬂiel art@dddnélidd, b@tdaye
targeting t 2 cell-surface ycoprotein on

not limifge} tpgmsﬁhpd%wd@tch chem%ky %Eﬁd(fRffflﬂ sz% pyqtemtSH@l FURFUJt

from ol R A SR A 9T bt 8yel oy

desorptiobriotizatmmime oMthnas(sZp@catome(t]ry) jnd degraduyiontakseriated with

changes el TR B STl CBpPegsted i e amt PO 1 or
exampl€ )i@r'[fEJ(cﬁran é{ggmal% :pﬁ? e@éef fd‘r AMbROH metBHs dl%@d herein

anti body (for exanple humani zéd nonocl onal
below. ant i body eprat uzumab); bevaC|zunab (Avastin(r)) or

RhiblasBilotErER0 altiloey oF Ml A DY el et Witn

fonnulamt1g%tpm&nadwu&ﬁ>88mpmm@ﬁlﬂs wihsial@irddg@ aﬁﬁma &@ﬂré@blslb cal
exanpl e, the nonoclonal antibody BL-22, an al phaCD22

activityapg gHen poit asimeg if the depjred bin@glpﬂgwhﬁéY gphaigincis vain
sbou 351 PR3 o2 ML e BRBBL A NG SR s

time thd ptgaamdce(lﬁé«h}%binpomhm Wagprpaednedpeasmed id msuttabtel aBdaf for
- CD23 anti body, targetl ng.the CD2
the dwéﬁﬁit‘?l@l@awaﬁa%}ty ghERAYS foT BRPEIng tBF desi oglp@@@wﬁ}s@‘)the

antagon?s@tahﬁ-@@éﬁ) ﬁﬁ‘ﬁ)b{iﬁ@éj&s&%&q&m atnaecmg%}?bﬂﬁﬁl' %J'énﬁﬂts thereof,

Ignant B cells; antibodi€s tar
can be rmr&)rmc@ apdeschibdd inyheBxapidss Idreiss See else piteoassay(s aladciribbdHm

senue SR PRSP Bl EA, ﬁ@gﬁgé@ S in Sl

the CD40 antigen on nalignant B cells; and antibodies
targeting tunor necrosis
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factor-rel ated apoptosis-inducing |igand receptor 1
(TRAIL-RI') (for exanple, the agonistic human

wounoauesal anti body HGS-ETRI ) expressed on a rowhseooahs7is2

solid tunors and tunors of hematopoietic origin);

-Pedzatrnwzw%‘? (56 I5oDa el of CRODL e e 1 6hors L et tioos

Agents é@tFU 34 a ‘5134% EZQ&?F@H%QH el d) 1?9@0@&19 Oﬁn'ﬁéfﬁzﬁ‘f)l 3:77-86;

olastatin an
Coligart atlat|(1991)iCuslient Penemnts ﬂig@zﬂﬁﬁalogj(llB 129Kmhuebtohm et al. (1993)

T QB AEHEhan o SAPsNeReh O 4 A G Rarem 1°°

lnunpogggig§}éyﬁiugnalog al so referred to as BMS-247550),
protein kinase Cinhibitors, for exanple, mdostaurin
( mmweimoodmtm%e invidntiem tlesyansaganis b 8)antibody, for

o R AR B g

fragmeﬂltrfﬂét%ﬂ@ gl e/ m@ﬂﬁqm@bhmmfmhh@hhﬂemrd €THef amtagonist
reviimd (fornmerly revimd))

anti- CD%? ngb@fhwrtwlg@hbmé@ﬁﬁ@mm thexeof C@fbemr@taé%uqkm&We

| t f
o B e skt Bt A0BLaE e BUSLRS ARAR. Bl ©
embodifi¢at, ﬁ&san@oﬁﬂﬁhnﬁg@ﬁﬂthfaﬁi}@fdﬁfeaﬁr&blleﬁthe dHR}- 1. 12061sCHIR -

roductlon of the pratein Bcl ncer eIIs 0
5.9 mow% witibpy %ﬁflﬁl&f@r@@fﬁag @ﬁ%@%‘&%ﬁ%@@ gesoghenantly broduced
se(r)), proteasone inhibitors (for exanple,
ina CHEE R

-69-(bortezom b)), small nol ecul e ki nase
Fnlhm%mgm%:;»ridamﬁmmadrphaﬁaﬂdhﬂh@ B8iagorsstainti-Cd eaniibedy or

antigen; i FgpBeR e B R SRTBH R e (AP T PR ¢
formula%i’éﬁrﬂ?ﬁﬁ manfie\PfortiSHGRt. WAEE WefankddBhRi 4-SDAD ahfisdagne

deacetyl ases (for exanple, hybrid/ polar
ant1gendy11(bn|g fragmenttthereofon tq-lﬁz{})tomg enios tositecfiormulation, it can be frozen,

T NG I
The lighidiph¥ingkRutedad fokfxilation Compfisataakedpugie o) éffidciid amount of
vacci ne -/ i mmunot her apy- based cancer theraples

the antageeistigntingD48 gatibsty ariaptigeadbipding Jiageenicheispt d%t@r?é&ov@i of
i zed
o E I o RO B 6L ReABhEisonl
cons1deea¢mn‘ph@rouMIMiaad(mbnsEﬁ[cﬂmﬂldem&{ﬂ doyewoloideer apy, formally
%e glg?ﬁrggrtgg;m%% wgnpqgg@ugﬁf éﬁrr%qg)( sgpilqc_;n F@}r)p7 o %sesathg %Et%g)e&létc
i ;
anti- cﬂ@ta%ﬁs&}p @oxaéxghﬂ ett%rc;sﬁm 12 b, 188 htﬁérﬂép@g Znifd é)ld?/%)r antigen
binding ﬂ:@mqmy thesdod aba dortchmtrajon;of cabouit(hb mgaalrio aboutlﬁér(hmg/ﬁnl

about e nlh apo R ancameletingt E0 Tyt i woif PP ety
mg/ml & abdHOSLOHRMI, ot seRint ?Hgltto QAbot R, GBInSIC br e\Mohf"lS b erg/ml

medi canment conpr|3|n anta oni st anti -
to abouhA$.0 pegfyl.oln seme fgv@bﬂdunﬁm,rﬁ@e hqlag mbmnapﬁémebcfommltwm ed

compn%%% :{ht g}/s?ant Iﬁ%%tlgng a%g&f—bltnafeﬁ%an I &gtilﬁreof ata

pr OV s for e use
concenﬁﬁttdnhﬁ’dtboutf(bt n@(mmbl abouﬁ $1e nipAnd ebona.0 Mitmie @Bou’t 10 0

R-12.12 or or anti ?enbl ndi ng frag
mg/ml, tah@ftel&o mg/nile ahatﬁdﬁékma/ﬁ@ o0 150 R akisbAbopg0.0 e/l
treating a B cell |ynphoma, for exanple non-Hodgkin's

| ynphoma, in a subject, wherein the nmedi canent is
coordinated with treatpggont with at | east one other
cancer therapy selected fromthe
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group consisting of chenotherapy, anti-cancer antibody
t herapy, small nol ecul e-based cancer therapy, and

woacwsimedsi nmunot her apy- based cancer therapy, WReT&ISE004/037152

t he nmedi canent is to be used elther prior to, during,
or after treat nt of the s Wi th t
about 28 gl ey Bne/ i bR BALEesR! thaberi 0D Bish atton
30.0 m%?ﬂf Ecﬁ:gdo% 5.8 i, aBbOS5 ¢ ﬂﬁ/er Ub inBhut 4010 Iﬁgﬁnﬁr abdu® ab gent

Ject w’th the ot cancer therapies. Thus,
mg/ml tbclboeb(étir@)trxg(m] nr shwwe 4 & Amgtinhtoratout $he mgimbnk Qiher

ovi de the use of the.nonocl onal ant, hod
crnbodt e, he Sy ppiopeicad composfiEl GEY B R LB Ay CD40
antibod%r ReheRien-tiktihg ﬁa?ﬁ&&tftﬁé‘rtad»{r o anm@nffE@cbrP@ﬂ%Bﬁt 390 mg/ml,
reating a B cel w@ oma, for exanple,
,i4)

sbout 166aysimt “abonty KphorgAnl izhows 18 9l bR &) MR about 20.0
me/on, ARG NPy LR L0 AL bleid SRR Mok O me/pt, or

about 25 @li8ghRd ' f TRENifkE phh@sRe@abichpddiodfcolipiiessathe antagonist
doxor ubi ci n, vincristine, redni sone, and conbi nati ons

anti- CD477@ni1h%4>e 6T expigpleg SharRHR- or CHIRH It bRE B AT ABHSen-
wincing el 0P 6 Y 151 O o BB ot

range of alagmaﬁts.(b festoof pHi7r0,tiﬂnﬂ?udim1aHomcpHrﬁeO,c5f.1,é WS, Says, 5.6,

5.7,5. St_grgg ) eﬁ? ii 41 %@%?ﬁq‘g% 4 ré %%—E;qg f r e ertnglg values within

the rangsH 58 51050 GOAR gﬁ{r‘@b eg, é’&ﬁ@erﬁﬁ(ﬁﬁ&@ﬁt@ tih¥bhflerdhaih @At

one ot anti -can ant1 body sel ected fromthe group
the pH obﬁumf&tmuhglomfln theaangez ofrabbut(1CA i about)pH 66, drowepH 5.0 to

sbout o PR A 04 Syt S Pl Pt e PHRE e

about pfr 4.5, ortabutfgH 5 ¥ 1 dp&R pboty HuMax- CD20, R-1594,
NNU—lOG RU- 015, AME-133, tositunpmab/|-131

ﬁ@yu suxﬁ&kdﬁh@fff{raba&m(nﬂ)n)s the 1 f thedigaisl antigRE antibody
formula(tl SV%‘ gz(x%e)r ogfe outaﬂ-}' ﬁ %ttté'%g?}ft gﬁ{ 72‘8 ggﬁ ia% “%QH‘ thqufxg ation,

s0 long(ﬁg kﬁéphy@i@bd:heﬁﬁba‘i Btablizglyind d3tre@ Bidiayical aMthtyQif the antibody
abi sp eC|f|c anti body); anti-CD22_ antj body

are reta&@ér@é peted heimahoxai ééﬂa%h‘éf&fﬁ gfudgnbytgEcRe iited to
convenfiBiA bHAY %?P%alta ?%}Z&Cfl d%\(lﬁl%{‘ id?l(({a)l)be Ofor 9;( le 3&881\

cancer a argeting human: vascul ar  en ella
potassugnpm;hﬂnoﬁmm, oalcivan dr amgnesnnti Baimplasof ctmwequnal/\tuedsamd

st SRS BT 1, B8 S P O B

are not ﬁﬁﬁfé@ o, sﬁ@d’lﬁ@ ¥icidlor shébitdde cﬁﬁ§ 8ci@for Bitdatd, ReRicGeiirRth RN
therapies, either prior to, during, or after treatnent

tartaric @fidtdrdarbudse quiospliorie atchieorq»hhmhat@aglae@mc had apighwondte, yet

ot her enhodi nments rese entl r des, for.
stutam @ o SRR N Brtic ot BTSSRl R8s Bl ik i
acid or AM 4% Buffers O 'Fh@'ﬂﬁﬂf&%n@éﬂﬁ‘dﬁ&gwﬁthﬁﬁ@ Rrnful#iof @hn bb !ﬁ‘ohh e
manuf acture of a nedi canent for treating a B cel

about 1jmivhlecabaut ShmMasiunlpdiog pesit 1medeki mMsS i, 10irnMa 15
mM, 2?%@%?%%%?”Q§$ﬁ®gégP@%Q?géﬁﬁ ot her %%@#g%gﬁeég? %ag%d

within tharmge dflabma Aym¥Efoesbbeaih (f mvin Inlsemg rembodinesd, slid ngfeof
crot upbul e and/ or. t opoi sonerase, i nhi bitors_(for
Concent&%qppw in e LopmplBtion 13 o Bbew raMl fQ:abqys by r&P{é including
dol astati n anal ogues; the tubulin-bindi ng agent
T900607; XLI 19;
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and the topoi sonerase inhibitor am nocanpt ot hecin),
SDX- 105 (bendanusti ne hydrochl oride), ixabepilone (an

weopoisiiskssme anal og, also referred to as BMS- 24PEDA)52004/037152

protein kinase C inhi bltors for exanple, mdostaurin

o s a2 SR A LA LU EREE 5, 14 e s

mM, or (a%k' Lh Yk At the Hl?e%‘f‘agol(t mbf HbbEONS S8, an

apoptotic agent such as Xcytrin (r;1 (rmotexafin
@md:trlel mnbud)mentm bf the irorestiof, thy lmiudp @maowtmhbfogn@lta‘e«mn

- ||
compri g e R e A Rt PSR
examplé& e CAMRL 1'261tzldi>@{m7519hlftﬁfosmha1 MB6@), br bfesdREsIh@EAageNt

I's to be used either prior to, during, or after
fragmentt tlecacofomd sofcinatebufids; Joe eitrajg huffer 2 @Qméntr%tmdhﬁtt RHBRES Y

e it 8 8 B DB PIE B DBBAGR AR oo

pH 5.0 SUHNoREHH 61 3. B3 hecahkie buﬁ&ﬂQ)Cf‘cm’ﬁQﬂﬁﬁeﬁSls ihtendsidia Buffer
ot her enbodi nents, the present i nvention provides for

comprisitga saleoishiceinie agids @ sek &f citig 3%5dagsreriively 2 Imaprgferred
embodlg_I htl,q % %b018£t6 ?P I:l'trg%g:oml@ﬂbl?gs tflé Wtcaﬁgﬁe raﬁgfthus 'tlFE ﬁdfﬁar
mant for treati cel

is sodluhymbmﬁ& orfsﬁcllu@@mmb gespentivetindgkwaves, irquahoms, exipectad to
subj ect, wherein the nedi canent is cdooi')di nat ed. wi tht
be effeth@agmtpowltlﬁ sugeinae-ericitgate cgfions include, but are not limuted to,

potassi Ceﬁﬁﬂ i TUAOLRE baP¥ia) %?e%ﬁﬁl CaRGRked HBVERYe %hﬁlﬁfe‘:‘{g
e gfoup consisting of vaccine approaches g
citrate t&»fﬁn‘pd)menlratidﬂlyb‘ith tieojotragletion¢andieclirdrh pbyyt lpmiVe IOlltziQd

M, ing RGO ik 2CrS B R LGB her L 25 T, 30
mM, 35 @Rl avd a8 L 23 RENVEEEB IR 3uchRaAI%Y Rethin theehtige 63@Bouta -
synt’hetic agonist for toll-1Iike receptor. 9 (TLR9)),

mM to alypug 50 e o songe q:;mlzc)dlmh@ﬁs,atbg/ buffer.copceniestigp yvithin the 5

fomul%twgﬂ%%%n%ﬁ gfnlr}/ghﬁ bO%{ %‘é‘%@ﬁ@“&% aﬁ&gg uség el her M, 8

mM, 9 fIML,OT0 ¥, 1d NN mOd, HfrhM 14 et oeatioudl s tiM. Budstheict
wi th the other cancer ther apy or, int he cas
embodiments; fediquishahiaratgenical frmulation compriges th 5#?%&041%5 lanti-CD40
t4 t }

antibod§ ok B 6, 6 ERARS 223 SFGHIFES o il Pt e affgon
blndmgtﬁm themogat 4 concpiteatiod ef abaurt Ot hmagmsleo aboutht®.0 mg/ml, or

- CD40, ant.i body, for, exanple, the onal
about S%m&@am Ay 5D/l And e egr cifyate e &ﬁb?ﬁ&}ﬂ#’g

sodium sgé’cgﬂﬁg br LGRS thrakéblfffb? %QH&?&%&H&& of a‘l:f%ufrl3 eing 3BRYut 20

r treating a B cell-related | eukema, for exanple
mM, atBut & niMde abaeit [1 § mp¥ioprgferably ebdgéADanl{IB- ALL), in a

SV i 0 SSHEDR o By mRE i ARl gt boonic,

the hqus@ @&ﬁﬁéelftkﬂr}bﬁﬁﬂawm;mﬁﬁg StheRgericallh efBéthRaaRyinted
-netabolite therapy, wherein the nedicanent is to

the antqgg@nwg anfi-6DAA entibadyofor egampligy the &H]Br 1212 ef CHRthent  of
monocltoﬁgl aﬁﬁpbcﬁg to{ Xﬂtfggn tbﬂl?gl&)%ﬁ‘? &rﬁ Slof! &%f‘ﬁyf e&rto rdaﬂntzhﬁ ﬁw

€ CO erapi es, her
pH ofth@fordlutaltmg w1th[n ‘fhfatrzﬁfgetolf@%ﬁf@ﬁl 5.0fto tbvart pr] @cin ﬂurthér t he

.ot her cancer t herapies. | es of such e di nents
comprigeg ) ypeunt Bgﬁn EP@HW&Rg 3%eR 9(“2‘53?‘8 to ms‘%&ie rf%‘f“&ﬁ%‘&l Rfler e
t he nmedi canent
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conprising the antagoni st anti-CD40 anti body, for
exanpl e, the nonocl onal anti body CH R-12.12 or

wOHIIR/048859, or anti gen-bi ndi ng fragnment thereof PCE/US2004/037152

coordinated with treatnment with a chenot herapeuti c
agent or anti-metabalite sel ecterﬂmflromthe grou
isotonic. By ‘nsacipeipnisg iopteagediis A9uenys SomHation hay pp ermglerlweof
about 21@(5 1%9{8 @(‘?a o@f%@@ﬁm e, é?eféi’&‘tﬁ?ta QR40 kI HPBED Bimol/kg,
arag nase t at e hi oguani ne,
more préfefmﬂjzﬂﬂmopﬁm tosboub3) mowbkgatven nre prefedfly abbe260 to
icagent is

about 3%(} mg?ql@g, gt ]égt)m@tle@p eﬂ)g“slggme {Qé’? r ! O 4 h@%{hoﬁg of

deterrm.mﬁxg G 1s$t%ﬁircﬁ?)6f QEolutibn 5113%16@'%% ﬂfos@bﬁﬂlé@inerhé eAbEBatHoN
t h&rapi es, ther prior to, urln% or after treatment

examplefSetdikar etib). EXXSOW. t4dm.t Rimrot Hevoc therapies. In one

iﬁésgtsﬁéﬁg%{‘;\ﬁeﬁtﬂg% %{ﬂ-} ﬁﬁ‘ilylgfql%tg% ﬁ%&%@ﬂﬂw acceptable

solutes ﬁéétﬁﬂrlﬁ Qtd‘iz‘i‘dlﬁé WotomidigXa phiie eutdaliéddipasitions. afhe Bofnisng
darubi cin; wherein the nedicanent is t be used either

agent cmbmnyrrgageamapn@le of pdjusting the pameticpressyre efifbe Bawd
pharrna%efukﬁ]ﬁ{ejllcfg)rrnrfﬁuOﬂ nf,gthg g{%@ént ffbn {chf{;aqﬁ’é/ ?%El;y e'gﬂalttg ‘?ha‘f 88

e CoO era

body fl€lar It ﬂsgies@iblafd 1356 atp‘lﬁ@bll%iﬁallyfacctdp&tbmwtemtzmgl dgentt mbus the
ot her cancer therapies. The invention alsQ provi deg
liquid phagmacpigicakorgplaian SpREYAE & theapnentiealyeiisplyhypgunt phthe

antagon%ﬁﬁgf_? 93940t d;%:ﬁ;ﬁgp@;g ggrj ﬁ%?‘lgll@ Fﬁé&?ﬁ% t1 ?:g% ﬁr é?‘l[g 9 &nonoclonal
antibodly @aginnd gdin-blhdmgcﬁagrm:nt thereof rand admffeetoaﬁalataneﬂhre (péhdrthe

forwnulagB Vi 1 TP FOBRH RO 1 ARTRAE 0 HE FROKEEPEPEID] el

comporfediGRAtak! 6 GEIAE %rm&@is&oﬁf%ﬁy Sfor WHRHPE, Roliug SR6HdR BRto
is used in a subject that has been pretreated with at

acids suchas tlaoine, ilines andaghyaine; tsmamd Suggr alm@ﬂsr(@ab@érs), ipeluding,

r eat ment t he su ect has,
but not RIS BB dporga RSt i Bak e meAnisl ARG oo
glyceroMsbibitef, ah&ﬁﬁl‘itop et RET, ofRP 6f¥anichieide Py dheh'sals, ahd relatively
recei vin e medi cament co Or | sr ng the antagoni st
minor wmtmﬁramﬁqrmb@rwh@res ahb¢ g Pﬁffﬁ%‘h‘é\%@ know of

addltlonarl] %?e%?{ tha1i { L ?151% iblc, ggreogfﬁc%mg E)?ﬁlgglarbgﬁi% ?f 'ih Hief%rmulatlon

m hﬁﬁe preftped ehibedimpynys, et livjuid ﬁhmammcw fbhm[laﬁmnt hs,

1 t hi t hi n
compnwrlg A :’fhr%r?ewﬁ%i@ evfmfﬁrfrrﬁ %nqu%eﬁaﬁ anrvng'ﬂf’lﬁlfﬂrﬁnﬂ @ﬁg{k antibgdy-for

o, 1P PV Gyt By

fragmeﬁiah&cob andazv buffey tb Imamtamctheypﬁrqf thre foonulaiion withorthefange of

BT T T E—
The coﬁ@%ﬁﬁ&tk&ﬂﬁ{ sodith] QOsaHIR Afmutatieh witlisead Pgh arl osed

herein, or antigen-binding fragnent ther eo It is not
conmbntgmscsfsréhe; componentetosoicy t Inmemmt@slpom@ the goncentration of

sodium RS T HEPL 1 b b DA G R oo PRL R oubt Bl piggou
50 mMrte dbaaaeotnmomm 50 ﬁMt&erﬁrﬂWﬁgﬁM Sboat 80 m&D#Eabout 150
ant i b]%gi or. anti en bi nd| n fragrrent t hereof coul d

mM, ahogl; & mdd frorhesg 1 7omMak toaabowl Y0gmMe gperHd 00 imM. to
the cancer was refractory) to -73-pretreatnent with
the prior cancer therapy, or to one or nore of the
prior cancer therapies_g4.
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where pretreatnent conprised nultiple cancer

t her api es. Exanpl es of other cancer therapies for
wohbasiv4ssubj ect can have received pretreat nENPCRIUSOI04/037152

to receiving the nedi canent conpr|5|ng t he ant agoni st

o 1 o e ot AR B e BT g S5

125 mM Retay 175&1}1@{‘% N @maetab&mqlsb)fnmnatfdﬁﬂ’%@ﬁm aab¥ut 1170

aut ol ogous bdne nmarrow transpl ant, where suitable
mM, abohickBdtrhit tapbott W0agkhibott 35 udMd to ghout 452 b ahouhi4(me

B T (RN R R

concentl‘dtﬂlto?godlﬁm dh'IB}iii% iabdut CSMARIL. BIdth&adtie smbbd@hRdtsheeei n
above; small nol ecul e-based cancer therapy, |nclud|ng

concentmnonm@sochum dhéatideds abavé 180w, the belderissodinm sueripae @W n

| ne/ i not an
s YB35 5B SRS RER L ol OREPRUSS
pharma&duicgll fanhﬁleﬁ@pwommgee b tlfe@ép’é&ﬁcalllb%lfﬁpty\ze Anomnyf the
conbi nation thereof. "Treatnent”" in the context of

antagonish eniHRAGantiedy, dor examudn, diafetR-4a42 oF E@HRh%? sinogiony
ant1bodg géHJ Eiﬁd&gtl]fa{%&gl?ﬁlg o}" R ARl @ﬁnﬁlﬁtx&?fhﬁs %h‘tﬂﬁ@

mnlstratlon |CarTE .
5.0 to abdiut(piH T. b,@b@hhpﬁ SCIBMDutﬁIQ 6Apyr dboubpls Bl mcabpuiqu 6.5. In

i cation_or m ni stra |on f. the nmedi canent or .
other crghbimeqia bRy HaTABYREB G T Sufioh §OpPEs RO lpest auti-
CD40 a@ﬁ 3{5 £ Bxm H:bﬂféféﬂ 8 of @ﬁn@ %@ ﬁ%hoéléﬁl BnPEICor

terlze by neopl astic B cell” growth, a synptom
antlgenéﬁmdmg fngdentithdresijatn ca)ncemnaﬁpn oﬁabcmt erenig/stpide abmﬁ /0.0

me/ml (AP 3 fermp Bgbous o4 0 Gt o 15T pam Ml nlFudahe
about 18 WV s8aREEsuckMRIeQ¥ Qodiffn @Mt@ Gt a PO GBBGIEFH 53NY
associ ated sy gftorrs of the cancer or the

Brcé@in dppreiatioprducdadieaza thavine ve msghamieal shearing durng er |

process n[% (ﬁj &ql | o(¥v| %lha%é% u':t'ig%leiérrgulgtloqsf ¢ he?ﬁ ?@é{ﬁ"@(/erﬁ on can be

inhibite@ YR YEdARGn Jﬁﬁuﬁetaﬁgemb:ﬂﬁe RRhilafibM th @ader todckversthe s@tace
in the exanples below are CHHR-5.9 and CHI R-12.12. The
tension @R sglubiopms intepirce SThws, Bseme epbodimants &if iidr e human

pharma%gl cd %&ﬁng{ﬂé%m% : m%u%a??%&qg%e%e AU O HERS

gener transgenl C mce
antagorbﬂantl@ltmﬁltihod}a,rfoi gﬁnﬁ}ﬂa\ﬂ}e (EHH{-I’I 21180 CHRES .9 meortouivaal

aﬂtlbodgf%l'r?glﬁéergg‘h%qgcus Xenog[b tlgg\%%%léﬂ%y%)o‘g%em X:

\ fonnulef&dh%lﬁnﬁ t%n@%ﬁb%&t p@ 5 *@' 9 %&R @8 1. 0 Caldl prch& daﬁ{mi@es a

and can prevent - I igand bi ndi ng. Both
surfactamt\bhl aher athrgénentsfthe Ii)m@ pharganwtmabfobouhdom gompmes a

CD40. Both ti
therapeh AL GRTeYe STROGHEPF frocy Oﬁnﬁtga&ﬁa@%@ e o Se Rt e
CHIR-Of, m&roﬁtRB C@bhSolom$ aiiody a5t 2B8PGED glﬁsagfﬁeamh%&ébf a
and CLL patients. In V|tro bot h antlbo ies kill

buffer to anrietpindhe pH dfrils fosmulagipn withinghe raneg of abryé PHce) Itcsabqubnﬁ
7.0, an %thnﬁ)za[%% %13‘51? s £ S5 RRR G %P??&ﬁ uhtrﬂll{d of‘aﬁ%’{ 50

STSeen I'n a xenogra ona no
about 300enN| #di faghef dontprisys @ﬁurfﬂdtaﬁt-S 9to human CD40 is
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1.2x1 O 8M and the binding affinity of CHHR-12.12 to
human CD40 is 5xl 0~10M Mouse hybridoma |ine

w0 30052e&Bs5. 9 (CMCC#12047) and hybridoma |ine PCT/US2004/037152
153. 8E2. D10. D6. 12. 12 (CMCC#12056) have been deposited

Wity af S i Pl s b lo il R ROAG Fprtians bis A 0a v Ofeie
sorbito Vs SLP@tarpbl}Q@ﬂ%@l g0 (Pﬂwa@@ BO)RAA p'éﬁégrbafbobd’%vééé 48),

respectively.” The foll ow ng protocols have been used

polyoxymopﬂen@palwpxwm@stetﬁewcb e$ BIMOIEQF@; padwayethylene

alcoholg S5 el 2068 Ry ECol Rk FEREOHIE e,
lysophcﬁbhé‘t%}ﬁ)‘hﬁ§ 8 HBlyeRMtE ey ﬁjﬂ-ogty[ﬁ]{eﬁbl @6iRhs Bhfon XLUERN

The Jackson Laboratory, Bar Harbor, Mine) or
Classwwgthh@tlﬁg piphagmaecusipals by awﬁwtqulmﬁaz ig hpseriggfaze

|
cxampl DHSURI A081 o7y POLRER S AP STOROOTE Rl

incorporasd 89l réfetent® sA préfbrréBSrfcabt dnplopahnindle fRBEe oMl Present
and saturated with BSA for 1 hour. After 2 washes.the

invention inodysphae $t c\Ybaieasuiaptant i tﬂsﬁudafi BIstyRiClly 2ided By @t
amoum?%é)rﬁtab 6’61 %38 b&R . u@g@)@%bg ﬁt&@ﬁdﬁ?@; é?%&ﬂ 1

tecte y I 'nc our at
0. 001%1@/ ahsbuip(e#%x nlskas 6004 Metb adog@a&%mbbuhﬂlﬁﬁt% ltg) @dvihi0.26%, about

00053 og i pbrai PUL e ' br oy ughet GOLaabeY k7R oou

0.01% ﬁ%loht @waab&tr@f@w{o%%dt @ﬁ%n ) o®3w%@:$£bha€ ®3%hyTRp
gM standards (Caltaq, Burlinganme, California)

0.05% Wa@)out;@d/ t or @muaﬁloﬁ%’htoaibsma}@érd curve for each assay
I ation of .t Per . pher Bl ood Qnuc

I3 5P Rt R R §u o8 M ufih cofiprifes o

therapeEh@anyl efRREWeariSlnd bf e anla@bhieNGRt ORUO antﬁflﬂg”ﬂ)@ 'ei’ém;yl@&he
added ger 50 m polystyrene tube, in 3 tu

CHIR-13. HueeSHER 56t monerdeny aftiheody Qf@@tlgqrhbmm&ragmaqm@reof the
buffer i'B %gdargt | %ﬁtﬁ&@&ig?g‘?w %té"&ffe? af 2 %ﬂcgﬁﬂﬁ?o&a&f*%gu ISmiVI @)f

I oNn was prepar

about Saldﬂvﬂ; Aleouit Shesl tanboytiysahle sr skvnt AeiNMng abkig lbIdetheThe
t he of the Ficoll-

d
formmul i ias SV U OHES AT H gL P 4H006PH 3 hipetboueRi .0gor
about p 5. 9'&9?9& gt-l &5, a%ld‘%ﬁ)é fonﬁ ﬂH@n ﬂHh%r LR5Sse 8 shirfactant, for

centri Orpm m nutes at room
examplt:gmimoa‘tbajw 80,viin nin anbentifreok ebcmu Ot(]ﬁ)é"/mniboulf L% drabmed

000159 S 3 SR LSt kS RS

such as's88RW élﬂoﬁﬂ@at%%ﬁ%tﬂaﬁéﬁ%f Doub 0 Hx'M @U‘aboﬂh 808£88RHout 50
|l ayer, which contains the B and T |ynphocytes, was

mM to alout 890 exMuel aﬂvgutaS(me tol @onab‘ioemM p lrpenhtaxeembaddmpitadee

i By U G B B B o

exampladile CHIRS12. BD6r @Hmiswhﬁsndwﬁﬁl Qrﬁfbbﬁ%fdtgtﬁﬁ gé@lbihfkp RPM
for mnputes. The nedi a was renpved y aspl ration, and
fragmentgereaf, pka ponsantsxsion of@bent Ol imeknlie abOwt9 matmiay about 4.0

mg/ml %ogébg'utl%é%ﬁ%/r&g en‘i‘ch?ﬁg@ %léciﬂ}t 56 O%‘%intl ] %%ﬁ? S@Hﬁ{d td ﬁ)rc‘)ﬁ{ s I%ﬂfl

sodium chloride, including about 150 mM sodium chloride; sodium succinate or sodium

citrate at about 5 mM to about 20 mM, including about 10 mM sodium succinate or
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counted using the hemacytoneter, then centrifuged at
1000 RPM for m nutes. The nedia was renoved and the

woebdspausssuspended in 4 M RPM. This fracti onpPCT/US2004/037152

cont ained the PBMC. |Isolation of theB cells from PBI\/C

B JERR e W
mcludu% liﬂﬁmM Y%l opabhliplaaafctant, fd’i%xziﬁige e[idlﬁsoﬁﬁitd&l, in an

en aIIovve to sit for 2 mnutes. | uti on

amountfeame oot Q104 & te abaut kY. wichdingeabout Q:@Olafw t%%wr Pé%psélere
e oA A A AL S R 1
pH 5.0 ﬁi ghout SH RS abast prEfoad sisbuopH I rabotitipkes Sdld) about pHad. 5 ofr
washes. The PBMC was added into the beads and
aboutpﬂﬁc@%@@gtpm 9-e nixing, for 30 minut es at 40 C. The
DGR AP SR ot bemteyans L 3P pianite
and othbmaamxsére,rerxex;dnetms ar stebilizersrhoted bhercimattolie  Adtgmetively,Hbé der .

Af ter utes t he sol ution s transf 0 a, new
formuldfigh g Figle Ori ok Moy Sy CuRREAt PR AT SEA ol AT i et
pharma@&ﬁlcﬁﬂ‘fv‘ a&@bﬂdﬁle%ﬁﬁl&f ei&i iehis! @sté&h%erst deIBFoedRIeein above

ITected In the 15-m tube, then centrifuged at 1000
prov1deamyfdnncﬁ adiversely gffeéthhfsp@sr@pclmrmd@l@gbﬂtth ef ﬁ%@ lantagorigfranti-
ara

op40 ahifly o P RErFbisfia el eor b Bl E b enl g etes.

excipicht 2l s@ibilefrd NERNdE tht frefibot tikhRed tdﬂad(ﬁﬁoﬂ Baffergl A4CHR, co-
Beads were added into the - 76- susEenS| on at room

solvents, shffeqtantsraatiosidants inclyslingasrericdact efhionngy chebpting

U |
agents %{cﬁ?é E@g’ék gxﬁeéglgz%%%ﬁ&]pg g%&ﬁﬁl? % a}%é{e r&l&e@% fyY
biodegﬁdhlﬁ@lpolﬁmerst suble aypelygteas. ed thdsrotlgledlmagmﬁ b fommuithtion tod
2 m nutes. solution was tr ,sferredlntoane

selectiog qﬁmh%rm?@ewwaﬁﬁ éc%ata%@rcafr&rs tafilzgtscand ipprEpivies oan e fqpnd
I t S,

in R PRt 18 L PN SRR CoqLe, Al

Pennsyltvahie, 1@99).dentin ifcogedated byl t@emfM f or m nutes, and the

R MR TR

descnb@@hér&n\’i@fwl%pﬁl‘éﬂ Nt 8£h 15?591 Qﬁlﬁhié?ﬁo'p?éfenﬁﬁﬁgﬁfdhﬁ&g aM'e%ds for
This step corrp et ed e B-cell "purification.

1y0ph11mgehcsmcb¢@apqsﬁ1®e %GFF@SWQMG ﬂm%am@@aam gkifl ﬂlbﬁ)@rﬁlﬂaﬂ ust prior

to s, diEopapiRPh By B &onasbie] ot S B HT R nbectpion

distilledivhier, W Stepil Sdih € Fot'Slafple) Ghatim Hf indlude £dditivhal ients.
buffer by mxing 2 m of 10 X colum wash buffer and

Upon regongftuldry thq eongosition isprefpsatdy admppdstered tmwbiggts usingdhesg
method%"‘tﬁa?ax%%o?ﬁmr%ﬁ@l%se He®lAREGOn top of a 5-m tube. The
rm was renoved first to avoid
dravm ng air into the bottomof the colum. Next, the
cl eaned W th
======== 218 owed

tIﬁe gfeéérﬁ 1ﬂnfbtnﬁoﬁ Qﬁo %%v’fﬁes ?&btﬁe ufe HeNy aﬁ%a%Bhﬁ@an%ﬁCﬁhO t ube

_was placed under the colum after
antibody or antigen-binding fragment thereof in the manufacture of a medicament for

treating a subject for a cancer characterized by neoplastic B cell growth, wherein the
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the colum buffer had drained to the I evel of the
white filter. The B-cell depleted PBMC fraction was

woeuspaagssd in 1m of buffer and added to the tepralS2dohe37152

coI um. The cells were allowed to i ncubate with the

mediofgplRgpRiaier e wi FREnEol Wi ableed B¢ afffecabS Sy ppancers
charact@ASdH B nebpasEOBWRN Y&t ikithdes but al@ Botdahit@ibeghe B €l | S
were centrifuged at” 1000 RPM for 5 minutes. The

related;f/amm@'scamedvlwsem ebeyee Br &n@nplhen@eﬁpéglmg Lispieoarss chignic

lymphag neltlm?ull:\() enlia, tho?tl%lg m\é'\%na , By Wil lefgm eoqrr%%eggth faajcgﬁq:teﬁﬂg t he

lymphdlfn£ ehdenmmatéJgeﬁielB)ceu @ﬁiphSmmﬂbe-ghdﬂB@em ynSfifintaCB ozi1d
0% DMSO and frozen at For_the abagve

acute lmla@é@iﬁsag leukﬁ@IaRmeébﬁ%@Pkmﬁ Hedgkin pdiseasso FCS
f

plasmal 3R oYM 1oty ot il clodhod iRl B ed e
cell lynphed ifeliicyd ar mm&ﬂemaﬂ&lax%&lyﬂlﬁhomﬁ /diffigvemall cleaved cell

t of t As s cells (106 | s/ sanpl e
lwnphq%aghwﬁgffo léﬁhocyg"é“fwmw Lyheh (Oﬁw?ﬁe(di@mﬁg/ e 31
tymph Ppelc hfphefhelal Some Kb Rom, HATAR s ikl Tmpoh
tissue IppEbmalabmmyRiGB el lymplyme splenit l}gnphonm hairy belhtenkemia,

PR QI N RN NI R

granuloMB4it6sit, aftSReAdadyin &mﬁom ditfsze ndiRad &’ﬁ?@m@ﬁbﬁa diffuse large
performed wth a F CSCAN V (Becton Di cki nson, San

cell lyngphaana, @amuﬂ@blﬁﬁ;t@)lym@m&,aﬁur@ﬁ ympbpinao SErakried
M pmuni zed mce were fused with SP 2/0
lymph()%gé%ng%%lgg ,eblﬁ Hur i ne nyeloma cells at a ratio of

B%z ‘ﬂcOUﬁilﬂiwe(ﬁ’Gg/qmaidﬁéftﬁbyrhaﬁéaI@ny Gﬁhpﬁﬁn@ﬂﬁ\&hwlgsmw anti-
descri bed by de Boer et al. (1988) J. |myunol. Meth,
CDA40 auiibpdyg or a%eaﬁ%%ﬁﬁg@ew%eof é%@sl}séﬁa%@theﬁ PHOHO ddrang,

Qr after! t%@iﬁ%‘f We S%B Jt @'ﬂﬁ rr1\£ l‘égst Whé Gté@% %ﬁ?%ﬁ%@g %a‘i}nﬂalﬁm ot]%er

am nopterin thym

cancer ﬁ@taﬁleshhtluﬁe,(b@lamymelunﬁahm sutgery; Missian thesatyt shemdtherapy,
tributed between the wel ES of

optionalf i pibinaGet BT isvs PeLBAT YRR TGN

chemo&eﬁbeat&%eﬂtsgﬁQM@ BulWOhHARARD, AYREAHE orAfddafabidy 14
days the ‘supernat ants of the hybridoma popul ations

phosphate; ehlgmmbanddvifiaistispgenfostetini-cldowycquyedenosing ficladzdyine),

eyeloph RGP bSn R ong R P ER e PhOERE RO SR

anthrac@@ﬁh@@brﬂﬁﬂm@&églﬁﬁni QIch&@UAPQ@yA@pl&%f)haﬂliﬁy dREAbIdIE ptu‘:é
by ELISA first., The positives were then used for

prequone)@ ﬁé&%éﬁyd@@h@sphmm wgcr@ﬁtmgwedmmg mbls@amsbm)t YAD
(vmcmﬁéb ??03%%&@%1 élﬁg dé}&ﬁae’t:lﬁ% VVI X eﬁ))ngl%P plu i)lretdangnf:)ﬂ ?. nd

S Were clon e
other cyﬂ@tdxﬂm&fﬁﬁhﬂ@p&mb Rigaigs Osed-if gﬁdﬂlothérb.p}@sucE)a@ ﬁﬁfoﬁaﬂtrone

Pr.odugc n.of Anti-CD40 Antj bodies
daunorubicin, 1 aru icin, asparaginase, and antlmetabohtes including, but not limited to,
cytarabine, methotrexate, 5-fluorouracil decarbazine, 6-thioguanine, 6-mercaptopurine,
and nelarabine; other anti-cancer monoclonal antibody therapy (for example,

alemtuzumab (Campath®) or other anti-CD52 antibody targeting the CD52 cell-surface
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Several fully human, antagoni st anti-CD40 nonocl ona
anti bodies of 1gd isotype were generated. Transgenic

woieEs/daesni ng t he human 1 g@ heavy chai n | ocuspamaskdva/ 037152

human chai n | ocus (Abgeni x g- XenoMuse (r) technology

ER e R R O R

HuMax-@z@XRn@g@lrt\QM@tméom‘Rmow A‘ME&@Q t@ﬁMﬂ%ﬁiﬁWB?ﬂ A
of 3T mce spfeens were fused with the nouse

'tos1tumnmab (ﬁBaX@F@) Gbratambmab diugesae (ZaveligB) onany ibel therapéic anti-

cp20 4efEaLiEG e E AR Rriaey ot oulgp gt o ECp s Aifhadt or
exampl¥; Mmoj\bgﬁgpe&f%%%w e4dti-Cbeg amqidagxfdmxmﬁﬂet @k n
nouse ht chain instead of human kappa chai n.

humamzqsrbmanwlbmd ﬁ@tsqumpmhmuﬁgb}r@@wmm@bt(mwﬁ@ og le#ien anti-
cancer X\lft[b%dg gét di%guu%%l&x Va'sAé[ ?EH'%% (]%tha al o%ﬁ?éﬁ'ﬁ%o Qﬁt?éﬂz%h Poda/

0 ce Sur Wer € Sélec

targetmnghe Cophatiganal mslh@an@ ablle( fhydxainplerds medetdnablantibody
i nga_series_of subcloning procedures were used for

BL-22 fae ra%m@fJD@ﬁé%e} erYiAark apfihody fAragiinggnagsephagneelpay al
shmulaﬁﬁl% ?%:?]o iy %loﬁleF ﬁrg@mgl}ﬁgén &gép#)l:ﬂ'b%gg% P@Iﬁ vctdat BuctdrliGhpaB

I Cl ency
(RANKY cnd éts digankl (X AANK B\ whiclofieelvbrespressad ért mhﬁﬂolé!mjz@l(b%af)ﬁm-

CD23 spBbpdptyrarips i LG tgmyPBTigper Bl 4o cynlsc iy o

152); aﬁt@%ﬂ%%ﬁ%@@y/@a 911%% d83 @-Q&g«l‘n 48 n%@ié?l%% gé'l)lsf’an-ff%éiles
6120 320 73 "Tab Summary of Four Sets of Fusions

targetinglrgor b@@pomp@b@abflcommekms Paseaptore (antig¥IHG aibodies)

expressg Op et L o DD oA PR TS o5

targetinhth & €D 406kt g df RERendnt BELIRN Q‘iﬂ\aﬂﬁﬂ@ﬂie@ iFBetidERuMdP AR rosis
s clglnones bi ndflgn Antlg%nonl st ADCC CDC CMCCH sequence

factor-reRtedHpeP@ss-inducing ligandrecrpsoNb (TRAIDRRY) (fo1 exmaple, the 9
agomst1c ‘haman mox%clonaﬂ'ﬁ&%gdy ?I%}S—ETRI) expressed on a number of solid
tumors and tumors of hematopoietic origin); small molecule-based cancer therapy,
including, but not limited to, microtubule and/or topoisomerase inhibitors (for example,
the mitotic inhibitor dolastatin and dolastatin analogues; the tubulin-binding agent
T900607; X1.119; and the topoisomerase inhibitor aminocamptothecin), SDX-105
(bendamustine hydrochloride), ixabepilone (an epothilone analog, also referred to as
BMS-247550), protein kinase C inhibitors, for example, midostaurin (PKC-412, CGP
41251, N-benzoylstaurosporine), pixantrone, eloxatin (an antineoplastic agent), ganite
(gallium nitrate), Thalomid® (thalidomide), immunomodulatory derivatives of
thalidomide (for example, revlimid (formerly revimid)), Affinitak™ (antisense inhibitor
of protein kinase C-alpha), SDX-101 (R-etodolac, inducing apoptosis of malignant
lymphocytes), second-generation purine nucleoside analogs such as clofarabine,
inhibitors of production of the protein Bcl-2 by cancer cells (for example, the antisense

agents oblimersen and Genasense®), proteasome inhibitors (for example, Velcade™
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131. 2F5.8-5.1 | +++ +++ ++ 12055 Yes
153.3C5D08D7.8.4.7.1 -H ND ND ND ND 153. 3C5

whaBs3AEH38D7. 8. 4. 7.8 -H ND ND ND ND 153. 3C5D8BCTRIS4004/037152

+++ +++ + ND ND 153.1D2.9.1 +++ ND ND ND 12067 153. 1D2

D298++++++-__15715 +++ ND ND
(boﬂezmwbﬂb@mllm@emh@wf lfﬁbfm.zi ﬁxamaso‘éﬁﬂwgéw@a% F3
N
ot PE B B s B B O8] sy SO0
shock pt6i@irBEND) ODG for 2x Smple;+1 NBAD), diball @0&8ule inhibitors of histone

deacets}5as BobEORIIC- SO L o PRI CRE RS L) fesis st as

suberaﬁﬁy&%ﬁ%f@%iﬂsmﬂ) Hid FND)(N@Z%)Q:L g@ﬁtotlc agents such as
557 2C2EOF12. 2. 10. 6 H ND ND ND 12066 166. BEGGL2. 1 +++

TnsencNB (N@emmm@@ anéXosEs“(ewtariceaddinium); NEEWE ND 12070
S5 s BB A RO e
43K A3 Gitdlei NondiRedNnMNenoth i
(forexﬁglemsEn %%%E%giﬁ L ND ND ND 183. 2GBDD. 827ttt
idiotypgt inypuigthexp y1(§3. exeampleg My Mas DX egopalized Impyumpthrgapyformally

s AT el BekDD B BB

(TLR9}) Sthtcb8tdP3lpha terdpy, INRrNGkihZD@R-2) 8erdpyEAF12 therfpyt Ht- 15D
ND ND 12072 185. 3E4 185. 3E4F12.5.11 +++ ND ND ND 12073
therapy; gad B2 f {herapy; sterojd theragp; firptheqraacer firapyy phiers Heaimey

with thg%gnll\ilg%@? f iee +ﬁﬁ%pk%&ﬁ%%aﬁcaﬁc&ﬂeﬁﬁiés, Bcdids b@oflt%?dl%:ng,

or subsequent to treatment of the subject with the medicament comprising the antagonist

anti-CD40 antibody or antigen-binding fragment thereof, as noted herein above.

| In some embodiments, the present invention provides for the use of the anti-CD40
antibody, for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-
binding fragment thereof in the manufacture of a medicament for treating a B cell
lymphoma, for example non-Hodgkin’s lymphoma, in a subject, wherein the medicament
is coordinated with treatment with at least one other cancer therapy selected from the
group consisting of chemotherapy, anti-cancer antibody therapy, small molecule-based
cancer therapy, and vaccine/immunotherapy-based cancer therapy, wherein the
medicament is to be used either prior to, during, or after treatment of the subject with the
other cancer therapy or, in the case of multiple combination therapies, either prior to,
during, or after treatment of the subject with the other cancer therapies.

Thus, for example, in some embodiments, the invention provides for the use of
the monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof,
in the manufacture of a medicament for treating a B cell lymphoma, for example, non-
Hodgkin’s lymphoma, in a subject, wherein the medicament is coordinated with

treatment with chemotherapy, where the chemotherapeutic agent is selected from the

~ group consisting of cytoxan, doxorubicin, vincristine, prednisone, and combinations
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185. 9F 185. 9F11E10.3B5.8 +++ ND ND ND ND 185. 9F
E10. 3B5.12 +++ +++ ND ND ND C ones from 7 not her

woyesidegsas were identified to have antagoni st PCT/US2004/037152

activity. Based on their relative antagoni st potency

and Al ivities, t hybri doma cl ones re
thereof gy sEBRle CH 1 iR lfodiiiarss, et Gnegoh Sovistes o the use of
the mo@%?r?g%lt%gy gg1R214.22 61];1@H112-)59 BOnifdeanasdih aabrherttth&eof,

,0
omas were i1dentified as having antagoni st

in the maartuifacitry of 7 alsdecateablov &patingzsB deld hynapheinga, f@lexninpls non-

ant.agoni stic poten and ADCC activities,,.two, .
Hodgk Ry TRgE oo oo s el e rasstoanient PRl mith:  on.
treatmehP @¥th 3k BaStRbitted hntlcBader Qnt(b%d?sel@étgd from the group consisting
153. 8E2. D10. DG. 12. 12 (12.12). The binding profile of

of alentiymenabt(emaath hovether anb- antibpdy iaetingdhe CD3ecellpurface

etyoop{iin ol il S HhS AT, AT S Byogy

HuMaxHoma0, Rtso4 OMIOIUANOS, TRiT-0$5, Al Bc D¥Asositamofiabg- 1Ghe
vari abl e regions of the candi date -anti bodi es were

tositumepprsbi (Be  ipaiumomabriagetap e sdigBlraay othee thernestic anti-

con g RS 7 i S0 00 Tk o
exampEﬂM'IQBfB, 4 bispeeifid Mfligy);l-}éﬁglgi-élmg aﬁga)(}ygfd}i@xﬁnﬁ)ld, 111
humanigg hgnpgl?n%;aﬁgb%l ) ;3%"93%‘&915?& (@%séﬂé?ﬁé%g anti-
cancer g{ﬁgdgﬂgft%eﬁﬁ ﬁ\'/&\;ﬁ;l%' SlothsliANRYRH Bcibt: %IEZI) %n'\%B (see

EQTDNG 5), ich differs from SEQ I 4 in
combirhativisiheof evliengn tiesiddiearsent s tothgtusetl ¢ithrer phier tal duriings or

i d t it 15 f SEQID NG 4. .Th | epti d
aftr GO A RGP AT CPEIFRY Il WEAG TITAPsT
combiﬂaﬁgn Q{}lg!rBA%ies,l GitHet PﬁBIr tohasing bﬁaﬁ&ttrefaﬁﬁefrﬁ of thefsuBjeE©®itH Ao

) |

an _respectively. See also SEQ ID NO 1 (‘coding
other camoguthepidsor |ight chain for mAb CH R-12.12) and SEQ

I.D J di,n en r_heav i p_f.or

APl er oS IO Conl v RER o G1IR Bor LT e
monoclial mtidody OEARY1 201 o CIOIR -5 9 0iCirktiBed bihday frimabnt detedfih

forth in Figures A and HB, re{s@yﬁectively. See al so SEQ
the mapyfagfayeept@ thegparaentifor tregtingal aoth lrmshoma.fagcge!nepry

2 i . : ) . j : heav
HodgkieERAPHERR, 1 d Ayt kit ddiodoftls ABkaiflegd i eavY
treatmenk SthSIEQRabdME@tR)r smatiinodledild-based cinoermthSEQylsEledied fronnthe

havi ng a.serin res(ii/jue substi t ut for the alanine . .
group GopsistiiEoLIcKuple GAA/PE IPPgIsoBEasg o1 (forexaniplie thegmitotic
inllibit&CHola%EEtih%@ 'd%ﬁasglﬁh'aﬁﬁg g&és?ﬂﬁb 'thﬁ‘ﬁHﬁﬁ&ﬁﬁé aﬁ%@ 'TD_@W? XL119;

there i's substantial variation in the hucl eotide
and thestopeieoroerssd inhitiier emimpcamplotiecind,SI%1166 hendaguste ons

hydrocforiTe),biabrg s ER Epaliont lipe e b iHaE s R 05750
proteind@fsk 10 @hibitors, SrFAAPR] Midbstabifih ¢PK @41 £ 9195:2amnd

CH R-12.12 on the CD40/ CD4OL Interaction In vitro .
benzoylstaurosporine), pixantrone, eloxatin (an antineoplastic agent), ganite (gallium

nitrate), Thalomid® (thalidomide), an apoptotic agent such as Xcytrin® (mo.texhaﬁn
gadolinium), inhibitors of production of the protein Bcl-2 by cancer cells (for example,

the antisense agents oblimersen and Genasense®), nelarabine, and any combinations
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The candi date anti bodies CHR-5.9 and CH R 12.12

prevent the binding of CD40 ligand to cell surface
wODRdd3/am34di spl ace the pre-bound CD40 |igand. PCT/US2004/037152

Ant i bodi es CHIR— 5.9 and CH R 12. 2 were tested for

thereof; Wﬁ?re}nZthl L 68 1s3VE€%Hieﬁgeit§erc%r?qaq?,I D) .ndi 0 to f(::a%(e)nt of

the subchelith @h&éthaoctahc@rthérbp;dmeﬁl the ehenadiiple rcsmaﬁiaﬁsln t he
subsequent bi ndi ng of PE-CD40 |igand as neasured by

therapids, eifhes prionts, dnang s afisr ritgentof ) subjest with dreortbersapcesf
assays the two anti bodies were tested for their

Qi | i ty to replace CD40 |igand pre-bound to cell
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(HBS-EP). Kinetic and affinity constants were
determ ned using the Biaevaluation software with a 1:1
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. necessary that the subject was a responder to pretreatment with the prior cancer therapy,

or prior cancer therapies. Thus, the subject that receives the medicament comprising the
antagonist anti-CD40 antibody or antigen-binding fragment thereof could have

responded, or could have failed to respond (i.e. the cancer was refractory), to
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| C50 (pM of 49.65 shown in Table 4B. Based on the
current data set, both candi date anti bodi es seem
weiooslasssun their potency for inhibition of CD#QT/US2004/037152
| i gand-i nduced proliferation of normal PBMC. -84-Table
- - PBMC .

vy S Bl A T e T i
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e T
anti-cai@e0inoh88d0al -ahfiRoB66ragy, idndingHu2 A6HliR#dd fboﬁzdﬁzhécié%eﬁléér

W =72 1Q0 2396 241 1021.1 13528 -30 1450 ,
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limited 1, thE ol HoI ARSI ot doorve: vistihe Ml et hastfiRinger
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481 55 PBI\/C-Ej%lz 777. 117. 6041 10 7327 -25 2150 76 777
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application or administration of the medicament or other cancer therapy to an isolated

tissue or cell line from a subject, where the subject has a cancer characterized by
neoplastic B cell growth, a symi)tom associated with such a cancer, or a predisposition
toward development of such a cancer, where the purpose is to cure, heal, alleviate,
relieve, alter, remedy, ameliorate, improve, or affect the cancer, any associated symptoms
of the cancer, or the predisposition toward the development of the cancer.

The following examples are offered by way of illustration and not by way of

limitation.

EXPERIMENTAL
The antagonist anti-CD40 antibodies used in the examples below are CHIR-5.9
and CHIR-12.12. The CHIR-5.9 and CHIR-12.12 anti-CD40 antibodies are human IgGy
subtype anti-human CD40 monoclonal antibodies (mAbs) generated by immunization of
transgenic mice bearing the human IgG; heavy chain locus and the human x light chain
locus (XenoMouse® technology; Abgenix; Fremont, California). As shown by FACS
analysis, CHIR-5.9 and CHIR-12.12 bind specifically to human CD40 and can prevent
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xenoﬁaﬂ/ﬁuman lﬁﬂplicgﬁminodéIZ The birkieg @t@mt%f QHIRIZ.9 tmhlﬁﬁan CD40 is

-69 98 A % i nhi bi t
121 R brditing Al oL Ky bt Bt PRSI Do

Q;Mﬁl% reréa B%hta gnégy g%ﬁ% ]S ﬁ%%é%%zgfggdghg@??ﬁ% lfgwt ion
153.882. Dﬂl@(ﬁ@ 1}PBMCCNHBC#D2D5% bdveitrbn Begoisived wikh @hre( LRMiwdnt Type

Cu 1“153&5/8 @6@@‘@ g@%ﬁ?ﬂ%ﬁ@?l o CfsaitsgN@)g*%é%lo 2209

(USA) d_EﬂPﬁt@nt“lBe deltMEhb @ P TIARS LI prEa 5249 '}espethlveéy
OL-i nduce PBMC proliferation. Hulg

PBEile fojﬂwmmwawmveﬁtmn @sardaln%@éxa%pdﬁs cExqzﬁ;bedlb@hnv
alone CHO-CD4O0L ( g/m) CPMinhibition CPMinhibition
I C50(nM PBMC-025 Donor#1 4051 32 42292 0.1 33354 23

ELISAA8sal Yor Btalnokdo Mt Bubiifidartonl 29 14 8696 8 4051 32
422927 0.001 40271 532875 25 4051 32 42292 0.0001

40d8 4opcenirpansicf @mazigmlgg W EstBnatedib FLISA. 96761
ey B B A R T S5, 220°
Laboratory, Bar Harbor, Maine) or with 2 pg/ml goat anti-human IgM MAb 4102 (Bio
Source International, California) in 0.05 M carbonate buffer (pH 9.6), by incubation for
16 hours at 4°C. Plates were washed 3 times with PBS-0.05 % Tween-20 (PBS-Tween)
and saturated with BSA for 1 hour. After 2 washes the plates were incubated for 2 hour
at 37°C with different dilutions of the test samples. After 3 washes, bound Ig was
detected by incubation for 2 hour at 37°C with 1 pg/ml peroxidase-labeled goat anti-
human IgG MADb or goat anti-human IgM Mab. Plates were washed 4 times, and bound
peroxidase activity was revealed by the addition of O-phenylenediamine as a substrate.
Human IgG or IgM standards (Caltag, Burlingame, California) was used to establish a

standard curve for each assay.

Isolation of the Peripheral Blood Mononuclear Cells (PBMC) from Human Peripheral
Blood

20 m] of Ficoll-Paque solution (low endotoxin; Pharmacia) was added per 50 ml

polystyrene tube, in 3 tubes, 30 minutes before adding the blood. The Ficoll-Paque

-75-



10

15

20

25

30

2260 31 14987 0.0001 17847 -23 16187 -9 65.96 PBMC- 026
Donor #1 2039 35 19071 0.1 17136 11 624 109 2039 35
W020Bhsks01 16445 15 6455 74 2039 35 19071 0. OPETABIMS/037152
17 17833 7 2039 35 19071 0. 0001 18192 5 17924 7 45
Donor#2 2016 64 17834 0.1 17181 4 2078 1002016 64
SOI“’“"E?‘S‘%‘A"’@F’G% up g 5oy topReiR g, %Ioa@die%%ﬁésw uHen WE8613
.6 A7 9841 0 RRLA (B b I8 B ROLokIIRS . HREEOTHEYBAd
PTeParSafls 028 Donor#l A288 45 22547 1 182%% 54 2%%8 he’l
was layt2@Boul 1e205 47the FicqloBIie 50lulieR Fithowt HBMHimsthe Fiobll 1ayed lat

15 ml g o J5ce- B e s Weisooniised § 400 Al 2
minuted %%oﬁ&eﬁéb%%ur@ vAiDthe biake ok I QhirdbdSnpied B 94s Qnulaté of the

45708 17 5091 95 2148 58 54894 0.01 51741 6 18890 68
top laypr1 @dassry) 891 possitde pod rapiey2d, BinsogRg the yaoRnER Gd@de avoid

removih 3t sesid g ot o0 Mhgo JAE s Ep0 . BB Thae e pdr

lymphdd32ck, #8s 661Rcft ubBR%st€hi10 Pastdid pabite2 fce3f tH63049
8054 0. 0001 1267 13 22327 -%%%;28.0 Donor #2 7737 57

polystyrensipbes. [Theicpdlection wasdlueuwitly 3 x thy volgneafgolgREMY withgo

i} GATEo 3080050 BB o FAARR, i o

removét/ABPaspirabGd 26d Ghelcabid Tibm bAR 52-hdAuldtweld 3GudpendS&HinG total of
0 411 -6, 14297 77 2739 47 53426 0..001 59167 -11
10 ml egigREVF b v cakppddrsslgped oo Bl e cRsasils yere
. 4
o33 BRI Mo SRt AP BN 0

media 39 F2ndved 362 Shelcell8 1GusEndaiay 0] ROV Fh4fFactidn Sdddided the

ppMcL02- 88

Isolation of the B cells from PBMC

100 pl of Dynabeads (anti-h CD19) were placed in a 5-ml plastic tube. 3 ml of
sferile PBS were added to the beads and mixed, and placed in the magnetic holder, then
allowed to sit for 2 minutes. The solution was removed using a Pasteur pipette. 3 ml of
sterile PBS were added, mixed, and placed in the magnetic holder, then allowed to sit for
2 minutes. This procedure with sterile PBS was repeated one more time for a total of 3
washes. The PBMC was added into the beads and incubated, while mixing, for 30
minutes at 40°C. The tube containing the PBMC and beads was placed into the magnetic
holder for 2 minutes, then the solution was transferred to a new 5-ml tube in the magnetic
holder. After 2 minutes, the solution was transferred to a new 15-ml tube. This step was

repeated four more times, and the solutions of the first four times were collected in the

.- 15-ml tube, then centrifuged at 1000 RPM for 5 minutes. This step produced the pellet

for T-cell separation.
100 pl RPMI (with additives) was added to collect the beads, and the solution was
transferred into a 0.7-ml tube. 10 pl of Dynal Detacha Beads were added into the
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proliferation of .purifi abl e
punﬁcaﬁﬁesé ﬁawr%%ﬁg% Pato &fﬁa&d% D&Y¥§§ .ﬁsqze%eft @Pt‘}r of
t he candi date anti bodi es, and not the mechani sm of
ADCC, is the cause of proliferation inhibition in
Isolationtufelee Hs®lys. 10 Table 5. Effect of anti-CD40

b di CD40 h d d lif
e o o gbmentEpkma e Sl snE PR oy
was pregDﬁleh%hConc(mqsﬁgc CPM i ?ﬁ?ﬁ)l ti or? %Cg&[ﬁg?hﬁélgtﬂldo%c

wash bufiigridpidt1i8onl ¢ stwile dgtilied wateg Blee @iwan ¥G@ clgaged @ih 20%

sthanolggd giabsd g dapral bl o, s 300 Gon st g Cofii s ey

to avoid deadvind hir 10 t3bokbi &f tBd cdldma/ N t, 1RObtoid capfwBbredd0ed,
77 100 81 73 27240 20 24707 9 65 100 94 100 81 73
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drain el 1 15518 s 1 Gy 55l 8L g Vs gt i i

the colulkfid bffier hédol (EéEEdZtoOthé) lev2bofOhe whit2 Giliér. SPhoiB-2211 aéplét\té PBYEC

0
fraction/\?v!dsns?ulsgﬁlargc{eg in1 ml of %u%fer and added to the top of the column. The cells

were allowed to incubate with the column at room temperature for 10 minutes. The T-
cells were eluted from the column with 4 aliquots of 2 ml each of 1 X column wash
buffer. The collected T-cells were centrifuged at 1000 RPM for 5 minutes. The
supernatant was removed and the cells resuspended in 10 ml RPMI. Cells were counted
and centrifuged one more time. The supernatant was removed, completing the T-cell
purification. Cells were stofed in 90% FCS and 10% DMSO and frozen at -80°C.

For the above procedures, the RPMI composition contained 10% FCS (inactivated
at 56°C for 45 min), 1 % Pen/Strep (100 u/ml Penicillin, 0.1 pg/ml Streptomycin), 1%
Glutamate, 1% sodium puravate, 50 uM 2-ME.
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hybndélmg BelfSferé tRotted Pwike %?’Qm%tlgg dﬁ&t@c?n 1% Iﬂ'ﬁ}mS con%almng 0.5

ng/ml hiL-6.

Example 1: Production of Anti-CD40 Antibodies

Several fully human, antagonist anti-CD40 monoclonal antibodies of IgG1
isotype were generated. Transgenic mice bearing the human IgG1 heavy chain locus and
the human  chain locus (Abgenix y-1 XenoMouse® technology (Ab genix; Fremont,

California)) were used to generate these antibodies. SF9 insect cells expressing CD40
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267 24552 0.01 808 3.03 2203 8.25 1027 3.85 267 24552
0.001 567 2.12 846 3.17 826 3.09 Average Stinul ation

wonoEs04§sSh) 145.25 1.29 5.08 2.88 S. index(l): reTmBMoB037152
cel | s+CHO CD40L)/CPI\/( B cells alone) S. index(2): CPMB

cel |l s+Abs)/ CPM ( PBMC al one ntq B cells,
extracellilfi AOPBREVESHEH  EUnIEhe LAl SasPe et Bised
| t B4 18l
i of R [ A TGS SR i dn i
recombigdrt €DAhinEId6AsT-ablen RAruyddﬁ)l Qn putregst apatd)grmeilﬁbam% of

stinmul atory act V|ty ti-gh4 g%alntl bodi es.
hybridmgsg prediqeddisingcrbgs Ouse; fiFhag Wﬁ%f‘i’%’ﬁ%’rﬂe
T
lambdarJG”raimwaRc*se]mteﬂ duttAa butRBME 2(66mn‘ab<vﬂ1v:sgh8 al&e)l Shswaé bindiiig to

coll-suffags GIRAErSeleelis Br RSt A Tatl RADE By dngat vt difing a

series Mﬁﬁaoﬁﬁg %&&%Hﬁre@ %r@@ééuq& G dlféra‘cféﬁzﬁ[cﬁﬁﬁ eI and
bearing cells in general do not stinulate B cells

funct1o1na1 gspayisi f erat e over background proliferation induced
by control human 1gd@ (n=10). The CD40 |igand i nduced
10 diablaVerrabwicgtHusied at i on i ndex (SI) SI of 7.41. The
average SI with candidate antibodies were 0,55 and .05
for |@hfifepuB titet and CH R-5.9, respectilvely. Only one of
the donor PBMC t eBusieh shqwed¥ efomalisst iinul at ory response
Fusiot #H R:%0K) apt i Bfidigné¢ydonor s@edned Tah# of ELISAH Heofceltsurface+
18 stinulzatory actiopgwty Hy cangdodat e [mAbie3wag furt Ber
1;onfj r meds7by reasurseng t He PBMdoprolijfferation in o
1gesponse gt 0 candi dapg ant]i - CDAdgoant | Qodi @s | mobi | ized
1450 the g gst1 ¢ -90-4abl e [7A. Progl 1 Terjati gnof [PBMC fgr om
1BOT R EFEN $UDJ Eggefi N T[ESPONGHIO0 NMb CE R 3. 9. 4
14gBVGFCHG, £DA0T /-\Duacp/pne ABVCFafhgGL ABVMCFCHI - 5.9 RBM

1 ERT T TgER( Pod CPNI rdeggy L) ) [CPMog) I i ndexg2)
ﬁ%’?ﬁf%%ﬁ@"ﬁtﬁﬁé 793 73 19gh218 G- 80,5 4.[22 481
Tofal L 1| 9279 0217127172175 54 ."824"\54 J,.'qun5,127?35
%449 +—62—2—2--50-0615-324 1«-}# d:);uu.u ?:%84 ~84—2
2.29 PBMC- 317
Table 1B. Summary of Four Sets of Fusions
15 ELISA-pesitive Cell surface positive
# of mice hybridomas Hybridomas
31 895 260
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011 Donor#1 2138 8247 3.86 10 3047 1.43 7 1.49 361
2138 8247 1 2726 1.28 7 1.69 201 2138 8247 0.1 2026"

wO0.205/04493494 186 2138 8247 0.01 2424 1.13 0 0. 8CTABDH4/037152

452 Donor#2 2374 1 4.87 10 4966 2.09 3 1.91 1156 244

46,2374 1 0.1 2177
o2 g RS L da il ET 1 03 2071
MotheDONOT #3 3229 7956 Rudfcd( 5035 1.56 9 0. 56 109 322F-regon DNA
Hybridopgs 5 Hybrimologys g8 [ g inding) ]QCAnGoigig 702CO _{ CIPEDI7 SMECH7(] s@uence
0133 1892532210 79%6 0+A1 3078 €. 95 9. NO. 59 ND4I31NB17
1BL2FDONOr #1439 4 341 #0 5012 149 6 1..23 1431 470 4188
4 1 3502rks86 2 1. 1241431 4314198 4 0. 1| 5298 130s26/v3
1.103.,3443m548, 4198 4.0.01 5758 1.37 Qpl. PRpFBVG, 2A7
1533c9147§§<9m%7§2733 4 100 2722 1516 T 1,85 P8 [23RF 8787
“RgRsteprearin ~ V4 r + | w |
153.1D2.9.1 + ND ND ND 12067
153.1D2 153.1D2.9.8 +4+ - ++ - 12057
153.1D2.9.12 ++ ND ND ND 12068
158.6F3.5.1 i+ - ++ - 12054 Yes
158.6_173 158.6F3.5.7 - ND ND ND 12061
158.6F3.5.10 ++ ND ND ND 12062
153.8E2D10D6.12.7 - ND ND ND 12075
153.8E2 153.8E2D10D6.12.9 -+ ND ND ND 12063
153.8E2D10D6.12.12 +44 - - - 12056 Yes
155.2C2E9F12.2.10.4 +++ /- ND ND 12064
155.2C2 155.2C2E9F12.2.10.5 +H ND ND ND 12065
155.2C2E9F12.2.10.6 +- ND ND ND 12066
166.5E6G12.1 - ND ND ND 12069
166.5E6 166.5E6G12.3 + ND ND ND 12070
166.5E6G12.4 i+ + ND ND 12071
177.8C10 177.8C10B3H9 +H+ ++ ND ND ND
183.4B3E11.6.1.5 ++ ND ND ND ND
183.4B3 183.4B3E11.6.1.9 ++ ND ND ND ND
183.4B3E11.6.1.10, A+ ++ ND ND ND
183.2G5D2.8.7 - +/- ND ND ND
183.2G5 183.2G5D2.8.8 +H ND ND ND ND
183.2G5D2.8.9 +++ ND ND ND ND
184.6C11D3.2 ++ ND ND ND 12078
184.6C11 184.6C11D3.3 ++ ND ND ND 12080
184.6C11D3.6 +/- +- ND ND 12079
185.3E4F12.5.6 -+ . ND ND ND 12072
185.3E4 185.3E4F12.5.11 - ND ND ND 12073
185.3E4F12.5.12 +++ + ND ND 12074
185.1A9E9.6.1 + ND ND ND ND
185.1A9 185.1A9E9.6.6 LR - + ND ND
185.9¥11E10.3B5.1 -+ ND ND ND ND
185.9F11 185.9F11E10.3B5.8 - ND ND ND ND
185.9F11E10.3B5.12 +-+ +H+ ND ND ND

Clones from 7 mother hybridomas were identified to have antagonist activity. Based on their relative antagonist
potency and ADCC activities, two hybridoma clones were selected. Their names are: 131.2F8.5.9 (5.9) and
153.8E2.D010.D6.12.12 (12.12).
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165 2350 8787 4 2160 0.92 9 0.71 167 2350 8787 0.8
2328 0.99 1 0.71 PBMC- 1293 168 015 Donor#1 3284 6

w0 .2005/010834 3598 1.10 2 0.51 1293 156 3284 6 20 BCHASB008437152
2 0.48 1293 110 3284 6 4 3135 0.95 5 0.34 1293 141

3284 6 0.8 4027 390.43.1 Do #2 6099.
S lanes frgn 3 96+ ybidomes wre TS 3¢ Ry BEEEEOT DA A5

s g 0 o

hybriddin8clofest@ere 368 dted fafurther, evaluatior They gremapeed gl 2F8.57%5(5.9)

and 159823996 1632655 1fe Bl sl of e e afpgied e °
CD40+]i?mZ)ﬁo@1a toll Zne islstdfmts Q- R &ﬁ@l&eﬂfﬂé‘l&t@g‘r@m(ﬁ Figid11. 12
0.76 1578 1148 9 0.01 1446 1.26 952 0. 83 Average

SI of PBMC 5.09 1.06 1.03
Example 2: Polynucleotide and Amino Acid Sequences of Human Anti-CD40
Antibodies

The cDNAs encoding the variable regions of the candidate antibodies were
amplified by PCR, cloned, and sequenced. The amino acid sequences for the light chain
and heavy chain of the CHIR-12.12 antibody are set forth in Figures 9A and 9B,
respectively. See also SEQ ID NO:2 (light chain for mAb CHIR-12.12) and SEQ ID
NO:4 (heavy chain for mAb CHIR-12.12). A variant of the heavy chain for mAb CHIR-
12.12 is shown in Figure 9B (see also SEQ ID NO:5), which differs from SEQ ID NO:4
in having a serine residue substituted for the alanine residue at position 153 of SEQ ID
NO:4. The nucleotide sequences encoding the light chain and heavy chain of the CHIR-
12.12 antibody are set forth in Figures 10A and 10B, respectively. See also SEQ ID
NO:1 (coding sequence for light chain for mAb CHIR-12.12) and SEQ ID NO:3 (coding
sequence for heavy chain for mAb CHIR-12.12). The amino acid sequences for the light
chain and heavy chain of the CHIR-5.9 antibody are set forth in Figures 11A and 11B,
respectively. See also SEQ ID NO:6 (light chain for mAb CHIR-5.9) and SEQ ID NO:7
(heavy chain for mAb CHIR-5.9). A variant of the heavy chain for mAb CHIR-5.9 is
shown in Figure 11B (see also SEQ ID NO:8), which differs from SEQ ID NO:7 in
having a serine residue substituted for the alanine residue at position 158 of SEQ ID
NO:7.

As expected for antibodies derived from independent hybridorrllas, there is
substantial variation in the ﬂucleotide sequences in the complementarity determining
regions (CDRs). The diversity in the CDR3 region olf Vy is believed to most significantly

determine antibody specificity.
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i ndex(1): =(PBMC+CHO CD40L)/ PBMC i ndex(2):
=( PBMC+Abs)/ PBMC | Tabl e 7B. Proliferation of PBMC from
woaoosal4dsuman subj ects in response to mAb CHI Red2/uk2004/037152

- Eifsct of s o } 2 on the{AVED; ‘ gé_e,,
vitro 0. 2 2451 . 61 4051 4292 0.01 4725 1. 7 89.4 2.20
4051 42292 0.001 8080 1.99 8782 2.17 4051 42292 0. 0001
i paddlifiednfiodis (RIEON A6 GHSLS 12 plafinbils Binigebi a0

ligand 2260 4@67 CDA00hd HispBicd thetprd8dnd CHEO 226, 14RER s CHIR -

_24 2533 1.12 PBMC-Q26 Donor # 85 18313..8. 78
5.9 an%é%@éé%we t f%i they abggs tqe@xgmklﬁ‘%-g%ﬂﬁ%@s%g 91340
on the surPe 498 Pynkfitckia Se10Rde s%)-oB%édiﬁg 3Bbdth ARt (&ﬁﬁﬁe’iedf
0. 0001 1709 0.82 1766 %.85 nor#2 676 18054 26. 71 O.
preven®@hOsudge@ravbiaddg of PE-CRA6 ligandds m&sured byflotp @Bomeigis
6 18054. 0. 001 693 1.03 1507 2.23 676 18054 0..0001.
assays Bgu 20 4 Seront Sy MesN B iR a s fiawrd 00l |
ability o/ x?egla%e CHAN%nd peZbauiiido L0 8@ e T AP Bothlafibo@3S drere
'1.95 2742 13028 8 001 3218 1.17 3501 1.28 2742 13028
effectivy, Pooampatore aut ec-howr GD4@ligmdo rith CIRRSS. .9 dgmeslightlymere
: 4 38 11901 0.01 1520 1.14 5132
eﬂbc“@%%%%l%5@%’%§g%aﬁgﬂgf 517 1.13 2067 1.54 1338 11901
4 0.0001 1047 0.78 2076 1.55 PBMC- 028 Donor#1 4288 22547
5.26 0.1 3686 0.86 2525 0.59 4288 22547 0.01 3113 0.73

Exampf4: 7 CBHR S .9 Q2d ¢2AR-12205ind 10 Q Difdrkdt Bpibde3IEDA) Bhan 1588
4288 22547 0. 0001 2452 0. )

nor
JAesangidatsgngrotlomabntipodiss CEHR-29 gad CHIR-12.12 compete with
each other for binding to CD40 but not with 15B8, an IgG; anti-CD40 mAb (see
Intermational Publication No. WO 02/28904). Antibody competition binding studies

using Biacore were designed using CM5 biosensor chips with protein A immobilized via
amine coupling, which was used to capture either anti-CD40, CHIR-12.12, or 15BS.
Normal association/dissociation binding curves are observed with varying concentrations
of CID40-his (data not shown). For competition studies, either CHIR-12.12 or 15B8 were
captured onto the protein A surface. Subsequently a CD40-his /CHIR-5.9 Fab complex
(100 nM CD40:1 uM CHIR-5.9-Fab), at varying concentrations, was flowed across the
modified surface. In the case of CHIR-12.12, there was no association of the complex
observed, indicating CHIR-5.9 blocks binding of CHIR-12.12 to CD40-his. For 15BS,
association of the Fab CHIR-5.9 complex was observed indicating CHIR-5.9 does not
block binding of 15B8 to CD40 binding site. However, the off rate of the complex
dramatically increased (data not shown). '

It has also been determined that 15B8 and CHIR-12.12 do not compete for CD40-
his binding. This experiment was set up by capturing CHIR-12.12 on the protein A
biosensor chip, blocking residual protein A sites with control hlgG, binding CD40-his
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2148 54894 0. 01 4566 2. 13 6515 3.03 2148 54894 0. 001
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0. 5232 0.68 7737 23132 0.0001 5135 0.66 5241 0. 68

PBMC- 030 Donor#1 4164 57205 13.74 10 2713 0. 65 1046

; : ) . 1576 0.38 4164 57205 0.1

H 9% LLOHA0WA% 1 4384 1.05 271 1
Q’r@@elmnﬁéﬁ&lﬁ@cﬁﬂzéﬁaﬁﬁé C1@5 BiBscHdobchifs via Qi cdhp ﬁ%gl

3324 53865 1 4720 1.42 5219 1.57 3324 53865 0.1 3880
Human antF-Cig¥omanoriorgiantitoggssatd. foug/géﬁwerr captusgoptol the gnodified

biosen PR 6P iy g Wl Rty iy Clab i dray

ﬂowec?@ﬂﬁ tHe BibsebSatdutfabdathB3BAnd behttnibatidhs 1A&ﬁb&i}%1d5ﬁﬁ§en were
Averagﬁés | of PBMC 11.92 1.30 1.62 |ndex% zan
dﬂmed—@lﬂxﬁ’bM PEHOACHAD M NePhi3onMPBNEA, AR Yo urfactant P39

o P SR R et
softwasneyittldl 1K1 mtéraeiglgrrmbmugdnba\]{\ﬁt e 22, Ohgr7 . ﬁggeldgt R

he RS inctabin 2rlaa Heicsad ki dfereaes bdhor gpec
5.9 an® tmmﬁ&%lsﬁmﬁ% iU 8318 hyeHRf PRl irsScrfiehg28.

Proliferation o MC from normal human subjects n
response to i mmbl I [ zed ant -CD40 anti bodi es PBMC

Anti-CD40, CHIR- | (12.35+0.64)x 10° | (15.0£1.3)x 10 12.15+0.35
5.9

Anti-CD40, CHIR- | (2.41+£0.13)x 10° | (1.24+0.06) x 10 0.51%0.02
12.12

Example 6: CHIR-5.9 and CHIR-12.12 are Potent Antagonists for CD40:Mediated

Proliferation of Human Lymphocytes from Normal Subjects

Engagement of CD40 by CD40 ligand induces proliferation of human B cells. An
antagonist anti-CD40 antibody is expected to inhibit this proliferation. Two candidate
antibodies (CHIR-5.9 and CHIR-12.12) were tested for their ability to inhibit CD40
ligand-induced proliferation of PBMC from normal human subjects. Formaldehyde-fixed
CHO cells transfectant-expressing CD40 ligand (CD40L) were used as a source of CD40
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patients in total) were stained wth either a direct
| abel ed 15B8-FI TC or 15B8 plus anti hul gG 2-FI TC and
weanalsyaed4by Fl ow cytonmetry. NHL cells from al PCrhms2004/037152

patients were found to express CD40. Tabl e shows that

an average of 76% of NHL cells express CD40 (a range
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Average veiphittjersoff "@aftmcﬁ'&" ﬁgfﬂ‘ﬂy tive MS81, agoni st -28 117

Average; it inthikifiomofhiymanPRMC ah0-9hudg/mMit anti - CM0 Mab n d_ -44 64
Average & indhibvittoriabingrhan ELBMCCHI R-5.9 and CHIR-12.12 o Not -35 101

Stinulate Proliferation of £Lanm@tonCells fromthe Lynph
10RBRBwiR hosMBlac ReHelcROES10CHhE)/( birét Bshd + 8HKERWMPEIME albHe @Mb-B810L aloney*100%
a stinmulatory signal for the survival and
proliferation of |ynphoma cells from NHL patients.

Bi ndi ng of sone anti-CD40 anti bodi es (agoni st) can
provide a simlar stinulatory signal for the
proliferation of patient cancer cells. Antibodies wth
strong B cell stinulatory activity are not suitable
candi date for therapeutic treatnment of B cel

| ynphormas. The two candi date anti bodi es were tested
for their ability to induce proliferation of NHL cells
from3 patients. The cells isolated fromlynph node
(LN) biopsies were cultured with varying
concentrations of candi date antibodies (range of 0.01
to 300 ng/mM) for a total of 3 days. The cel
proliferation was neasured by incorporation of
tritiated thym dine. Neither of the two candi date nmAbs
i nduced any proliferation of cancer cells at any
concentration tested (Table 1). Antibodies even in the
presence of exogenously added IL-4, a B cell growth
-96-factor, did not induce proliferation of NHL cells
(tested in one of the thee patient cells. These
results indicate that CHHR-5.9 and CH R-12. 2 are not
agoni st anti-CD40
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anti bodi es and do not stinulate proliferation in vitro
of NHL cells frompatients. Table 11. Proliferation of
woanesau4ssel | s from LN of NHL patients in respoREE/US2004/037152

candi date anti-CD40 mAbs S. S. CPMindex CPM index CPM

S. index cells + cells + CHHR- CH R CH R- CHI RDonor #

Abs conc(ug/m) Cells 4 Ig@ 5.9 -5.9 12.12 12.12

cells +M581 MS81 PP 0.01 180 203 1.23 133.67 0.74 ND
ND 0.1 107.5 151.67 1.41 136 1.27 ND ND 1 130. 67

206. 67 1.58 197.33 1.51 179 1.37 10 152.5 245 1.61
Table 4B. Effq@ﬁﬁ“@%%&f_@?_ﬂb WT{HBW\;P}‘ Ifferationo 29 o 49 157 33

1.14 ND NR,300 72 1Ab§50,,10o 67’“&9‘37 ND IRIR12:12
expt 0.01 165 CL%%&@ 124o §§ 3 Rdigiai¥D| 0.ckm 18Q, mM 9ch7  intuprtion IC50(nM)
PBMC-025 (nome 111. 38510. 62 D ND 342@2 109-0.@7 1. 54104, 67 1. 690D 110

ND 10 91. 5083. 33 3. 02 10:91. 09 {3 8. 3420100 3123 173696 88

1.41 105. 3310. 86 HD ND 30432 109 ¢lo83. 67 4ck7169 157 1. 4ds7BND 25

ND BD (I L-séh 0. 01321591 5i25b623. 6Bool. 0245bh22 0.689 ND7D 13 24.22

ddnote 1405 22481 0. 931 1316.43&7 0. 94 oMND ND15ke71526 -d.352. 3385 115

0.89 1160 265076 158@8. 33 04889 10 ddh50 1424 0. 98712446734 65

0.86 4146.2660 2. 8631100 14@%7 67 1od07/. 67 214206 1285, 336183 -9

0.89 ND N22800 14410 33 1466, 67 0boo)4 1288 0. 8R3ND Nexe7 -9 65.96
PBMC-026  Oepeairpl e : 2@l R-5. & and CGBPR- 12012 Can?tBl ock 1€D40 e2¢ 109

Li gand- Medb®t ed Peol i f er'd®7i on of-01Cance4sCel | 45f romrpess 74

Non- Hodgk|2ﬁ395 Lyn??noma P‘é‘ﬂi‘ent SOUEhgagé‘rﬁ:ﬁnt of‘7CD40'7Q§? ; .

A0 oarreP ala 2} 0590 & $7 ce O

M2 pat | e, An 6t agonﬁ@f ant |°1CD4017éWt| body is 278 100

expect ed t3B'% nhi bft t hi s"7Hf ol i f &P1at i 0A¥S'The two 10046 44

candi dat e 2%t i - CD&O ant|16 ﬂl es YWt e t é8t%d at varylsﬁg -

concentratlBns (0801 g it 0B pp 1708y £k spoEgd 5 84
PBMC-028  Dopif ity t &°Fnhi bi fs oD40 ﬁ"@;and |hduced‘32%9r oli BArati &% ::i

of NHL cel F? from ati erft 254 NHL el |'s 2PFom pdfi ent %:20 a6

were cul t Ui %d uspen} E\ oveci2 CD40 2éi{jpress& g osr 1

feeder in jge pre§5ence Q 001 e NI cell 4, o4ioa -9 30.07

Br %l fer at14(gn TEasUr y r-|-11 fry QLT e 5190 94
I ncor por at, E‘gn. Bog ant |£§ggj| es yere fgé.}&d to1f)e Very¥, s
effective jfgr 58 54304 0.01 51741 18800 68

2148 58 54894 0.001 52421 5 50978 7

2148 58 54894 0.0001 54778 0 52581 4 '34.68
PBMC-029  Donor#t 609 69 10054 0.1 11027 -10 2008 85

609 69 10054 0.01 10037 0 1827 88

609 69 10054 0.001 10222 -2 6520 38

609 69 10054 0.0001 11267 13 22327 -131  28.06

Donor#2 7737 57 23132 0.1 21254 12 2536 134

7737 57 23132 0.01 21726 9 10249 84

7737 57 | 23132 0.001 22579 4 23380 -2

7737 57 23132 0.0001 22491 4 23183 0 55.35
PBMC-030  Donor 2739 47 53426 0.1 60116 13 2132 101

2739 47 53426 0.01 56411 -6 14207 77

2739 47 53426 0.001 59167 “11 55868 -5

2739 47 53426 0.0001 59290 12 eoses ~15  35.52

Donor#2 4310 50 53781 0.1 52881 2 3208 102

4310 50 53781 0.01 51741 4 30716 47

4310 50 53781 0.001 53072 1 53628 0

4310 50 53781 0.0001 58045 -9 54343 -1 102.88
PBMC-032  Donor#1 2458 42 14058 0.1 16579 -22 636 116 40.36

2458 42 14058 0.01 19250 -45 3358 93
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-97-inhibiting CD40 |igand-induced proliferation of

NHL cells (Table 12, n=2). Nearly conplete inhibition
wohoBm4dski gand-i nduced proliferation coul d beprathisenads7152

at 1.0 to 10 g concentration of antibodies. Table 12.

I nhibition of CD40 Ilgand |nduced prollferatl of

cancer ce’ﬂss frorﬁzt he LN Q?’PNHL B ent ¥852cpy ORI R- 52080 97
458~; 000010, potorel . (<) o (18907 -42

Average % in o bﬁﬂlm'hl bi t onNCED‘I\A/It; nhi bl\t onl }BD 107
, [Average % inpibifjo 120 00, 1 TGS 16 20490.3 0 0.1 29554 4
ﬁz:::gz é""ﬁ,'é‘%%‘ %fé‘“g??" / ““5040029%,2 7 -1 1 29486. 67 678 33 77 :’7

23229.33 1 23666 0 25317.3 -7 0.1 22520 19092.33 15
17197 24 26349.7 -17 1 23535.67 1442.33 94 802.67 97

26515.7 -13 10 23101.5 608.67 97 221.33 99 25478.3 -10
Imeddiggn 1o BxeNp nmapd BMO alp cmtam natrad killes gellsithg-caopm

o AT AP s RO s

5  mediatddnhibiton vf prolifibnl bgandwBederfognédvith BEdlRpusified from
CHR5.9 on the viable NHL cell nunbers when cul t ured

human BEMCcbumilarite ganks %‘éampqlm yikdiBMCoheth agtibediesprienly inhibited

the CD@@Q&I gé&nﬁrgl 1gf{ile n of it a'ﬁleﬁ 'ﬂjﬁ}]@gﬂ(@é &ﬁnoﬁefﬁésg ﬂ&tﬁd

demonstn'qb@thaathe ahmgoﬁis'cmitllwty lmlf ﬁleV(ﬁhdldIf@I mubedw@fan@n@ﬁhe ment s
t he, ef fect _of _.ant| ant.j bodi es on NHL
mechan&%m#?\ﬁfg‘éﬂé thg caysgef 1?“’11 atloawah%&lomm hesgRpsays-r om

10 five patients were cultured in suspension over
Table 5. KIP4D bt AXIODAG Sitibi@lich bif CDHOAiz@R-ifdRed rolifselibof bitiftdeman B cells

presence of (py@d. The control 1 | 4G anfsoH! R:ﬁ’mglzlz
ant i bpdi 65 Wer e[ asiegd jat conc¢engr ati ons 10 day
Exoi g anq daly THOThe ¢H@blle A |1 $ umders edch co%dltl or %
P aee Bt ROk |y GRI0L, e (g DCPNL, phibifin) ICPMG infibiign || CEM, inhihiion
B cell- °°4coﬁtrof‘wgroﬁg (1 g&2i nor d%sed i t H93 | né’la lg%pe&?ed 114
Reduce®®nuniférs of*'%el |s Q\Were31?3eco@ere616fro‘tq7 11

CHTR-5 ‘”§ tré%t ed c"t?fzt ures o %f'red 2t 0 é‘ﬁnt r1611 g?%?up uf’l

CHPR- 5 39 ant7|°’ bodyZWé’re ob%’er\?@dl at '4da 814 0 v e o‘r?0
aver agé! 80. 5% (a r4dfige of2049-2¢4v) 8orrpaﬁ§ed 108 bty
controlf! (n=8§. Thé8¥ dat a*ar &*Bummbir i zé% i 1% ab|% 13100

i 3 D adtibddy (184 R7E o190
Beell005)  § NHESpat i’&nt cédsf2 nu nbér s 25910 -6 2017 100 102 101
267 75 24552 0.1 28447  -16 259 100 108 101
267 75 24552 0.01 26706 -9 2957 89 4922 81
Average %o
inhibition -3 103 103
% of inhibition: 100-(CPM with Abs-B cells alone-CHO-CD40L alone)/( CPM of B cell with CHO- CD40L-B cells alone-CHO-

CD40L alone)*100%

Example 7: CHIR-5.9 and CHIR-12.12 Do Not Induce Strong Proliferation of Human B
Cel}s from Normal Subjects

15 CD40 ligand activates normal B cells and B-cell lymphoma cells to proliferate.

Binding of some anti-CD40 antibodies (agonist) can provide a similar stimulatory signal
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15

over prolonged culture period (day 7, 10, and 14)

Vi abl e cell nunbers % reducti on mAb CHI RPati ent Days
wonoaswsissne 1 gG 5.9/5.11 conpared to | gG contr eCTAB®I037152

P S 0 0 1000000 0.00 7 935000 447500 52.14 127090 10 O

504100. 60. 34 102910 14 0_525000 .48.98 100000 M T,0 O
for the Righ; %ft?nd?%‘éf’“?“ %‘7‘%%10%%@8 s- ﬂ%@@dlfs 88825674 5180
stimula?olft\s 961195289 ol duifib R0 814284 18:8h BigbelicArAR0¢ht 25 BARA

0.00 7 145000 86667 40.23 10 207500 65000 68.67 14

lymphosve 50t 923¢0didntd gntibopie wage edfo0bhew abiligpto7indgg330

protiferfond B SAL SepmrBt iolsBes Goror FH0 b0 PR BFESI o
Hypaqu@IPIfy £adid88 3éhthfe8Bod froADiinfl 8sibr PEIC Ierdwilaged inl Fawell

conpare to Cirl Abs=100-(test Abs/ctrl Abs)*100
plates vERBYRsYIES s@nCarraions of eandidatq qtibedies (tapge ojf}- @01 to 1R0|ug/ml)

f Lepts by
for a oAt BTl Rl R S BBl Bl >
formaldehiydd kS HO ctliFExipsating €It liyarde TheBvell tpoolifoditior wake
kil]ling of |lynphoma cell lines.in vitr he )
measurﬁde{%:ﬁ %P@ﬁ’rafommtwéﬂﬁ@% thymyidipe w&%&@ﬁ%—a&hevr& While
the CDEMBEInd3REdentdd $2CKIO Lelc3RGREd YildrSus frOffefativh 38 BSehit L
resulting in an average stimulation index (SI) of 145, the candidate antibodies induced

only a weak proliferation with a stimulation index of 2.89 and 5.08 for CHIR-12.12 and
CHIR-5.9, respectively (n=3) (Table 6).

Table 6. Proliferation of B cells purified from normal human subjects in response to candidate

anti-CD40 mAbs

B cells+CHIR- | B cells+CHIR-
B cells| BeellstCHO-CD40L B cellsthulgGl 5.9 12.12
Abs conc S. index S.
Exp# |Donor#| CPM | «€PM _ S.index(1)| (pg/ml) |CPM S.index(2)|CPM  (2) |CPM index(2)
B celi-004 1 418 3132 7.49 100 498 1.19 401 096 458 1.10
Frozen 418 3132 20 245 0.59 232 056 370  0.89
418 3132 4 241 0.58 232 056 211 0.50
418 3132 0.8 376 0.90 208 071 230 055
Frozen 2 81 27240 336.30 100 34 0.42 454 560 122 1.51
81 27240 20 48 0.59 706 872 255 3.15
81 27240 4 41 0.51 567 7.00 367 4.53
81 27240 0.8 34 0.42 736 9.09 408  5.04
B cell-005 3 267 24552 91.96 1 691 2.59 2101 787 1223 458
267 24552 0.1 686 2.57 2267 849 1557 583
267 24552 0.01 808 3.03 2203 825 1027 3.85
. 267 24552 0.001 567 2.12 846 317 826  3.09
Average Stimulation Index (SI) 145.25 1.29 5.08 2.88
S. index(1): = CPM (B cells+CHO-CD40L)/CPM (B cells alone)
S. index(2): = CPM (B cells+Abs)/CPM (PBMC alone)

In addition to B cells, human PBMC contain cell types that bear Fc receptors
(FcR) for IgG1 molecules that can provide cross linking of anti-CD40 antibodies bound
to CD40 on B cells. Thhis cross-linking could potentially enhance stimulatory activity of
anti-CD40 antibodies. To confirm the lack of B cell stimulatory activity of CHIR-5.9 and
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10

patient in in vitro assays. Enriched NIC cells from

normal vol unteer donor either fresh after isolation or
weahv@ro4gssht uri ng overni ght at C were used as ebCeaiSo004/037152

cells in this assay. Simlar results were obtained

' - sola and K cells
CHIR- PR il ik et PEFC ot g RSB e E S pperimines
were pdﬂfc@dmeﬂ wivigkal (PBMD@GnWQﬁnQ BsRIly eslwell b FERIER:112 Data from
npared with ainst the NHL cells fromthe

CHER-

these cxpgpu: (RS Lo AbAITB. S9piasls TEpmEAb €H&Rtlar1§étconﬁrm that
for

s cAUAEE R B TR LA e HOLER, LLRLBL 81,

stimulate® sell§ torprolifemte oudr. baéhgmbm:lproﬁﬂr&drﬁmmﬁcean@ dontro Kiniradh

| ev f ADCC activity with CH

1561 GG ﬁb TRl iR vt o ayeragatEpl ianrindeel Ihotef 141 The

s ARy E4SElh C4 Br B A

respecti@elyc ©nlyoetd ef the dthdohor FRVICeested Thevabsodiedsineilatory response

ocC - nedi.at.ed. survyi val and
to CEE3 o hody (Gbs 238 Tl Dol 1 I Slosent ash Gy b |
dida€eein st AuRRE A
-y 1 S O

to candidgis amti-EDAQ rﬂrtltlb‘@fh@ﬁ m@@hzm theplastié human i sot ype
anti body 1gG (control); and addition of either
CH R-5.9 or CHER-12.12 nonocl onal antibody. Al
anti bodi es were added at concentrations of 1, 10, and
100 /xg/ nmLin the absence of IL-4. The cell counts were
performed at 24 and 48 h by MIS assay. Reduced nunbers
of cells were recovered from CHER-5.9- (n=6) and CHER-
12.12- (n=2) treated cultures conpared to contro
group. The greater differences in cell nunbers between
anti-CD40 mAb-treated and control antibody-treated
cultures were seen at the 48-h tinme point. These data
are summari zed in Table 14. -100-Table 14. The effect
of candi date anti bodi es on CD40-i nduced survival and
proliferation of cancer cells fromCLL patients
measured at 48 h after the culture initiation Relative
cell nunbers % reduction in cell nunbers* CH R-
CH RPatient# Ab conc( g/m) Igd 5.9/5. 11 12.12
CHR5.9/5.11 CHR12.12 269.3 1 1 1 25.27 ND 90.62 ND
101.5 10 8 33.07 ND 67.44 ND 130.7 100 1 40,16 ND
69.28 ND 265.5 2 1 5 75.8 ND 71.46 ND
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wOlRosNA4887. 65 20.95 ND 73.02 ND 4 1 80.48 15. 88TNS2004/037152

13
Table 7Aq]£g0_1t,fe§ati<0n )

227.5 10 7 128.5 ND 43.53 ND 265.9 100 9 6.4 ND 97.59
ND 3 1 85.9 35.39 ND 58.80 ND 10 70.44 39.51 ND 43.91

81.32 ND 10 63.01 19.51 ND 69.04 ND 100 55.69 3.65 ND
93.45 ND 5 1 90.63 91.66 89.59 -1.14 1.15 10 78.13
82.28 60.41 -5.31 22.68 100 63. 53 86.47 39.59 -36.11
3768130261177.67188404044801317107

73.96 40.71 43.87 127 100 8 76.56, 82 29 39.75
PmIAm] h]e¢ S gespanpedp MOLCHIRA.0 ¢ oo

g T e
AB\W Anti - Tunor A glthy i N iArk(Tal I\/bdel S

Abs/ cont r ol
CH R 12.12

Exp# | phar macol aghy £i 8PN o i )

FBMC- expected t qmggguce desi red phar npgp! 0gige al effeg;zs
to reduce tunor burden by either/both of twes
anti-tunor eER&AI sms, bl ockadéd of 712 121 S 3.40
proliferati q;%g%w vaI si gnal giwd h@éjuctﬂopri’ gaf ADCLe.
The currently avail.abl e humamdiynphoma xenags af t
model s use I1ﬁﬁ§27ﬁpr m | ynphons c®| | 114 ned-8¢ hat in2-29

PBMC-

014 E%B%r ast tozparlﬂgry canger cel I1§ notMge’ﬁ,end OR4g

stimulation for their growth and surviggal . -
101- Ther ef or¢ssgi@ conponent of the#es mAliss Z%Ttl - t usfor
activity baszg?% 520 bl ocki ng theog UNRL 0.94
proliferation/survival SI gnal I's not expect@d to
contribute togss i - ffi 42 t h
ffrgzcacy in gﬂéé‘ié rrodel8§ i s depengdent %gt“ﬁ? ADC%1
Ef e second ant ly7s5 UNoOr mechan i sm associ ated
CH R-5.9 anas@H R-12. 2 mAbs. Two xsemogmaft énumamoa
| ynphona m)cigJ §15§ased on Nanal X"f‘ g7 Day g% 1&@ I Ib%es
Wer e assesse f1% anti-tunor ac IVItI es 0Of gandi dd
mAbs. To fursfaer 1denonstr at e thei r4srher apeuts c 0.80
actjvity, th(zese candi d%t e mAbs were eval uatZd in an
et aged and*S{%§ed x@nggr aft AUma?*1 yrmpfdng, nodef
based on thexddaesdi cell line. 1 282 088 9 0.34
105
3229 7956 01 2277 071 2 0.33
189
3220 7956 0.01 3078 095 O 0.59
1431 517
Donor#4 4198 4 3.41 10 5012 119 6 1.23
1431 470
4198 4 1 3502 08 2 112
1431 431
4198 4 01 5208 126 9 1.03
1431 540
4198 4 0.01 5758 137 0 1.29
PBMC- 247
014 2350 8787 3.74 100 2722 116 1 1.05
244
2350 8787 20 2315 0.99 7 1.04
165
2350 8787 4 2160 092 9 0.7
. 167
2350 8787 0.8 2328 099 1 0.71
PBMC- 1293 168
015  Donori 3284 6 3.94 100 3598 110 2 0.51
1203 156
3284 6 20 2751 084 2 0.48
1293 110
3284 6 4 3135 095 5 0.34
1293 141
3284 6 3 0.8 4027 123 9 0.43
1912 510
Donor#2 6099 1 3.14 100 2999 049 4 0.84

. -91-



Sunmary of in vivo efficacy data Wien adm ni stered
intraperitoneally (i.p.) once a week for a total of 3

wdased488iHl R- 12. 12, one of the two candi dat e nROTUS2004/037152

significantly inhibited the grom h of aggressive
unstaged B cell |ynphoma (Namalwa) in a dose-dependent
manner (Fi gurg,4). The second candi date mgb, CH R-5.9,
was testedomnl y at a single dosesdn thiess study asd was
| ess ef fecti Vg2t han CH R-12. 12 at the sans4 dose

I nterestinglyg,CH R 12. 12 was®*f ol t &'be, hore °
efficaci oused n1this nodel thans radguxi mwhb. dt i So.es

possi bl e t hatt9d®2ower effi cacy by rituxi mabi2¢oul d be due
Pt 1 ow DA gygir essi®f on t hE°Nafét wa "1y nphorma &8 |
l'i ne. The Aafd | gacy observed wpt higzandiogdat®2 mMAbso.bias
greater rrﬁorm@nce because only one of the two cancer
[

cel | kill chani sms (ADCCS i §"0per®dti¥e in PHe
current x&rm;graft | ynphoma ne_del 2074 WO olék I ds¥ N .38

PBMC-

016

mechani snms, ABEC and bl ocki ng of survivaliogignal, are
expect ed t16480 tri bd¢® to anfi-tifdr 4 vPti es®h

human | ymhggmagpatl ents. Thighsi Sqdsd kel1)42t@1 i ncrgase
the chance of157ach| evi ng ef fi cacy |n human ynphoma

Avefagesmfpﬁgﬁd t ovard tumor rﬁ(oﬁ\/\t h i nhl bition |1r969 QprnnﬂimR

index(1): =(PEMEFqHO B#E model  (non- validated Daudi nodel, data
index(2): =PENGHAYREMA) . I n fol |l owup studies, the two candidate

anti bodi es were shown to have dose-dependent
anti-tunor efficacy in both the unstaged and staged
Daudi | ynphoma nodels (Figures 5 and 6, respectively).

[Table 7B. Rwlltter;amq S BML fromypermal Ruan sybigets {7pSRe

he staged Daudi nodel, the CH R- 12 12 mAb was nore
b GHIR-12.12.

T

sim | ar |dose of RItLp%(.éQOCM&_OZ Xﬁln raft pbmm,,ﬁ1
@l | Lyfphoma nexthel |ScolP eRgiiif CONsd pent ESMDlindex(2) | cPm

PBMC+CHIR-

1212

index(2)

peMB M N, Tookdah ] - €3l | GRRT Njyde M Ce were Wnale-0ofy 2451 o6
i rradi at ed at 3udgy tegb urther supprggs theshsmung, 8924 2.20
system one day keforsgsgh unor inocul agaeen. Tea®r Cc@hl S g7s2 247
wer e i nocul at edsgubcapdepneously in tdygorr i ghtissf | andgzat 4320 1.07
S5xl cel | opez MRidGE.1408F €At BBNL WaS Igni tiat eds el ther 6741 298
one day after tpmpr wepl antati on (upst agedssgs 1.56 8921  3.95
subcut aneous xepmgr afids7 human B cel | o.doynphosme modeeS, 4484  1.98
Narmal wa and Daudis) amgsnwhen tunor valoowre resphed 1.24 2533 1.2
PeMRIOs 400 mMeor(ist aged Basdi swdel , uswal |y desgs afdedr 2761 1.32
tunmor i nocul ati emwy. 1dusor - beari ng nmooe wer s7i nj eicBed 3162 1.52
anti-CD40 mAbs eestrapasitoneal |y (iog1) one®eza week aess 155
the indicated demses.183fginpr vol unes owerie r ey ded.skwW C&66  0.85

a week. Whei2t usDr wedsune 161 any group reaetred 290 2229 330
mB, the study W t1ewssi nat ed. Not eodhat 2864 he 4e#ageckss  1.83
Daudi nodel, tuftg velSeine data was &Mal yzedsup ti@3day1507 223
36 due to the déf hdBS&onme mi ce af t09P01t hat 9¢kay. 1.46 811 1.20
PBMCHRD| et e DoexgflesEdn 1B@R) wa% count ed-tunti | 42he ewd of 2795  1.02
the study. Dat a2ier d3®#hal yzed usi ngoANOVA &5 1.67 5353  1.95
Kruskal -Vl I'i s £é3t 1gl%l cor r espondi %291 post 3¥&st #H1r 3501 1.28
d_NabBl wa #bdel 4272 1.56

anti - CD4(P°?FN3 CHe# i .“QEQ 1288yt not OR t uxatigg 122 1943 145
(rituximb), %g?fﬂ@ﬁhuy (p= <O. oi 1 i nhi Bt ed lhe 5132 384
growth of Namal ts (t unor 0. 1517 1.13 2067  1.54
1338 11901 .ooo1 1047 0.78 2076 1.55

PBMC-028 Donori# 4288 22547 5.26 0.1 3686 0.86 2525 0.59
4288 22547 0.01 3113 0.73 2047 0.48
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vol une reduction of 60% versus 25% for rituxamab, n=10

m ce/ group) (Figure 4). Thus, in this nodel, anti-CD0
WORWS@OHIER4 12. 2 was nore potent than rituxi mabPCTiUSR®4/037152

noteworthy that the second candi date mAb, CHffi-5.9,

was at |east as efficacious as rituxi mab at

dose
1/10 that of rit u‘i?lsfimﬁ *Both anti - hAb ﬁ i - 112’;12 315 0.82
t

2 B 04 4189 0.98
in the unstD‘c’{@j’EE CEitT Stior Zﬁg?ja (14))15 resls 5574 2.59

213 6515 3.03
tunor chal | enge) 1[’5? 95?884 5). Wen the anti : 53[340 s oois 276

54
rmnocl onal antl bo |es Xg%je further c%g&qred ‘16517 a L4

4298 2.00
u 7\CII %}&UUI ‘PUCI 1T VVIII bl llUdl |||. 0.59 363 0.60
ed wh bcqg peous unor ng(g.1 pal p 956 157

antl L CD40 mAb Gt 12,09 at 1 g/ kg caysed sh&m%igggmt e 1o
tunor reduction (@090 (} j wi th 60% cgipete 559" €SS50N g5 0292

(61 10), whil g |g§| at yfiesame gose di g, ot o™ 203 0.5
significantly | th, tunor growt fionor diggh it o738 3644 047

cause conpl ete re%ﬁs%@p (0/10). Seeoog guresgls | Nes 5232 o068
summary, the anti,&P4Q0;g\b CHIR-12. 2,&h9ni fieant Ighs 5241 o0.68

PdMelod Ted TR, Ok@WM B0 expef i nentalyl ynphaR 965 1046 025
nodel s. At the sapg, dgsggs and regi men, mAb CHgR 1%812 1576  o0.38
showed better antiwpcarggs activity than did Bbg uxangr) 1s12 o036
(rituxi mab). Furthesr, sigs - 103-clini cabosSi gn Nka 1.05 2711 0.65

toxi city wasnoebsesyedsabs t higz2glose andoregi N These 4731 1.42
dat a suggest thatakhesswii-CDA0 MAb CH R- 12. &2 hast4a2 5219 1.57
pot ent anti-humansdynpiesa activity inivitrosssnd inz 5869  1.77
xenograft nodels spd emed d be clinicabdy ef fmeti vedbor ses57 170

peve-obr eat meatorof legsrpheea. Exanpl e 16:10 2349 130 4790  2.65
Phar macoki netics obs Cb2Rr 5. 9 and CH R-12. 12 3he 211 5203  2.88
phar macoki neti cs obs antzr+ CD40 mAb i n mitce wa®est udiied 6332  3.50
after single |V amds | Psadose adni ni straei on, Aegi- @40 5005 277

mAbavexidei hbtPesichi gh syst eni c 1h9avai l ability after 13P 1.62

adexi1nEEMrarBacrcHaatkopicoli orgredl t erm nal hal f-1ife (>5
indehedr TPV o EBRICTAOEYCBMORBYG Thi s pil ot study was conducted
to aid in the design of pharmacol ogy studies; however,
it is of little to no inportance for the devel opnent
activity of this mAb since this fully human mAb does
surfagst ofthoeslture acdls\int?). 'ﬁbﬂus\eer@ém WiEX@BADéigiﬂd CHIR-12.12, and

terizatio pe cl i bo
CH SRt p R AP0 57 oAb Ty (FAbTs Bt Par tpgner
thest A8taQRbF QRS A8 carfdifie LBAON ZRthdavesMeHE b&@@és strong B cell
anti bodi es CHER -12.12 and CH R-5.9, SDS-PAGE and
stimpdatorypromerties. anal ysi s were performed. Purified CD40

(0.5 g) was separated o n a 4-12% NUPAGE gel under
Tablk gq’yoql'fe%ﬁl HH’BJW fr&& Ml lﬂgmeﬁl% éc&s lelg%)bl;lsg {oqgﬁlglgﬁzré& gﬂt;IC]ﬂO antibodies

PVDFTTETfDT a@anes,;, and pr o trmonoct ongr_antT ood
at 10 g/ BN ) BI ot _S__m_éulgﬁ.ln REYICHEHIRS.9 PBMC+CHIR-12 12

alEh’gl i ng %pﬁs ’ m.d,e} ﬁgﬂ %Pﬂntsl -db‘x Smgmyl %lqdexralq CPM__ S.index (2)

%%{ op d ﬁ?l I%solgl X l S} II Dl UE stap 4 I Lgézl db 0.89
or al kal i pe ptggbgphat ase (rbr one 9) '%sultl i ng{1,9cat €1 o2
that anti-£D40 (gnocl onal gpti bggly GR- . 2500 249 111
recogni Ze€s,,s 608 001 293 1.30 232 103 254 143
Immoblize-004 857 11701 13.65 1000 479 0.56 1428 1.67 384 0.45
857 11701 100 543 0.63 839 0.98 265 0.31

857 11701 10 487 0.57 411 0.48 262 0.31

857 11701 1 632 0.74 372 043 376 0.44
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15

epi topes on both the non-reduced and reduced forns of
CD40, wth the non-reduced form of CD40 exhibiting

wgnremsiogsssunt ensity than the reduced form of CDeOT(USa09k837152
15; blots not shown). The fact that recognition was

0Si ve. for both f of CD40 i ndi es that
Ave?ﬁe ES c \?ﬁl?ﬁ a confor rmtl‘gggl epi tobgppart 0.67
S.in f“erﬁP% Bl?d 30(%4 % %bﬁ(aence Monocl onal anti body
RBVEP +“’Anlh)r IY[)fP e ogni zes the non-reduced form of
CD40 suggesting that this antibody interacts with a
primarily conformational epitope (Table 15; blots not
Ex#inslan) CHIROA9 2abCEIIRS12. Do aé A bl Killf CD40-BesrindDameinCédlls by
Domain 2 Domain 3 Domain 4 mAb CHIR-12.12 - + - - mAb
R59- . +- - mb 15B8 + - - - To map the

ant I .
coniRe Bh8idh GRS i PR beltin e (Bhbhoma lines) by
the cm:lchmmm ofS8D {0 B oth CHIR €. Smnd CDHéRslécma:re ﬁﬂl}dfumdimmbodies of
aur. donmgi ns was ensyred W a GP67 secret.ion.Si
I8 Gt S SHBOI DTS DR (9 Phltog e Selib BAEErEHL gells by
the WRSh&fidh BF 8N §|ﬁé°y| werk Qes'téllﬁﬁ} te¥r éblﬁlﬁty(il@ﬁﬁl dincer cell lines in in
contai ni ng the epitope. Mnocl onal CHR12.12

dy
vitrp @EE’@gﬁ i Ixeshtamend pirydivenaorelIDowea (RargosimbPausis) Wereedigcted gs target

co e b 98 gl ARl donors were
use@ 46 ekt O4BS h thERKads8E0 W hidr®Poteht DD fasl?on@ér Mk 8bskBied with
bl ots not shown Neit her of these anti bodies

CHR-d3dRicompmsauniicCHIRS).9 ggainstibath wﬁéymnlmr%ﬁ:@cen@ﬂl line target

R ORI B B AR g

(Rifoxen® ) edhycht aﬂllewe@ IFop pamp&izog if AedA DY GaiivitbRihkgs fwb candidate
ept. i des vve synthesized fromthe extracell ul ar

mAEama‘i hyitgxig aetiveey R dyphespysell Bng 'Hég%é’&@éfﬁ@ée specific

i TG R

resﬁ‘d@nlély whéiPGHesi are /Al @sndehirgticy (Tabdid Y. Thergrvd Mitioyiek ididenot
peptides with a 1-am no-acid offset were
Sho@’éﬁ%?ha‘i"&lalty eompl gmspbhdepspdany syoteiiely (GRC)asas. 12. 2
and anti-human 1gG beta- -105-gal actosi dase as
secondary anti body was perforned. The bl ot was
stripped and reprobed with mAb CHIR-5.9 to determ ne
the-regi on recogni zed by this anti body SPOls anal ysi s
probing wth anti-CD40 nonocl onal antibody CH R 12. 2
at 10
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nmy yielded positive reactions with spots through 22.
The sequence region covered by these peptides is shown
wOnooBakss417. Table 17. Results of SPOTs anal y8C$/US2004/037152

probing with anti-CD40 nonocl onal
Spot Sequence Regi on Nunber

78-87 of SEQ 1D NO 10 or

anti body CH R-12.12.
18 HQHKYCDPNL (resi dues

SEQ I D NO 12) 19 Q—|KYCDPNLG

o e g i biedet Beny P 1 0

SEOLD MO-10 or

I‘VJ—

m&oﬂw«?&maw mgm%é‘wr@i PYADSEG D

SEQ
INU. U™ UI LJLJ I <
l'i ngar epj top Wa%ﬁﬂ% ?ﬁe 37131 gﬁ‘%ﬁé’ggﬁﬂ#‘(fz ﬁmbé’omaum)
sequyence showmr T SEQE)TNOLH Fhi
epﬁt ope ¢ nt ai ns Y82V D8 an ?[;gﬁ \\/\ehlbrﬁ,” Wa\lp heen Rituxan
predicted to Lnvol,yediin the, @4}9 CD4Q,, | L,gand % lvsis-% Iysis
Expiel N qﬂzaﬁﬂ Qb @@fs a5 g BeSysigi i lgeAly sy s 1951s hawad @ 1go1
ADCC-0¥E A g ([ #50f PeptitEss T CHL®S ”65‘22' byssP 0t SND | ND
Alarmor B0 gzmm OWre T|NzoBAN € 48, | SIePeSUr.ag |1 376p![VeresTt [Olb te o
ADCC-0bee g1 [ORNNODPNI G50, T[ESTI0UES &8s §9 636 [|NB75GUURECE | SIBWT 3791
Alarmor Blu@ SEQ T ) NO.[ BBz Or SEQ 1| DI L2748 | 45015 [DisAds N 3L 45.69
CD4Q. Tt |shodl diibe notied |t-rat | T ResonAbspsHl Fod2. [23@nd 4461
CH R-_ 5.9 conpété \w obt eqchssot her7 drsoler ndisagl t ¢ 2€3B4J0  33.03
51Cri n_BI WSORE Sanaltysi|s. 10106-3%abl[e3d®. [REsult 351882 FPOIS ND
anallysi s_|pr ohi #¢ wi t h! ant i 13€D40 "HWIndci’dhql 38821 pohy ND
CHI R-5. 9. Spdt 2Sequefde RedPon Mitther3728 | HRYBDPINLKI. ND
ADCC-09 odj BifYES| 8b-[888% |SEQ D NEP4Q | oF3BEQDB NG PPP8 2] 82 83.8
Calein AMCDPNLGLIR (rle8@f8ijes B1- QR0 SFEEFT 3199 | ot 228F QY [88-2 87.72
NO-12) 22 vCoPNEtLIRY 0P ei/Atibs 858391 diSQrQ 34RO #AB | 9023
SEQID- N 112) TR 1 n &% pﬁﬁﬁcqp SHAdAPTPil e A0SR 1PA° 81.51
ADCC-0T Stk kA asoie I T hRe g 2150 & Sz | 2244 19.27
Calcein AM_ 1~ ™1 I~ 14581, 10017 1" 739" I~ 2.8 40.80 ™ 42227 | 1468 10.10
SequenRceT16T g et oY e 7 0.94 570.4 -p31 9 416
HIYEEP NLWW%%%’C FRSTe46S L_Os.ég‘“’ C-g.(mSEf 5%@3 1.04
Abcc-oNO Y0nmK [SEQTHREING T35 WD to HiThes | SRl OPSis | aran
Calcein AVIETIUT T T o0 T UTsGhR12 ¢ 7ipe PO 3rast t s KoM t18d o7 52.47
thi g cystiei ng esi|dugel of Tsesa | dusasl ghizes Uisoleh YW Gihe 37.89
TO3 1T ifs Tijkaley [t Tedos t ez 60N @3d3ut|igonsll &pBd Opes B 2567
the |[CHIR-{12. 1211w8\] comot ail r56.81 i 84.88i JUdsht (le sBead | 33.07 21.12
ADCC-0{3C83-RBMO3) 10arid2.6r [surt ounadn.oe) [ ama4a0 |[awlod$ 3540 | 32.28 29.74
51Crconflor mat|i ongl k45 dl ose t ¢ 1363]| Baanplwesdy: BRembEr7BT| 2473
CD20 and |CD40 R#A dcub@s or4famai dred-sPaudperCe| hzr9 9.87
278 0.001 3.90 112 8.99 6.21 313 0.35
ADCC-014 PBMC | 100 | 4.64 10 5354 | 4890 | 56.12 | 5148 ND ND
51Cr 464 1 46.84 | 4220. | 43.00 | 38.36 ND ND
464 0.1 4563 | 4099 | 3994 | 3530 ND ND
464 0.01 7.73 3.09 9.79 545 ND ND
4.64 0.001 883 | 419 [ 10.81 6.17 ND ND
Average % lysis at 1 yg/ml concentration of mAbs 35.31 59.03 47.23

* The greater than 100% killing are due to incomplete killing by detergent used for 100% killing control.

Example 9: CD40 Is Present on the Surface of NHL Cells from Lymph Node Biopsy

Patients

NHL cells were isolated from biopsied lymph nodes from patients and were

preserved in liquid nitrogen until use. Cell viability at the time of analysis exceeded
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The nunber of CD20 and CD40 nol ecul es o n Namal wa and
Daudi cells was determ ned as outlined in Figure 7,
wO00sg4a838i body concentrations of 0.01, 0.1, , p&®usando37152
100 g/m . As can be seen in Figure 7, the average
0
o0 881 h 0 L. S8 AT L B e v
patiéergs tnhtetabuwdre staifed G eitidrecditees laptlad d 6B SfFITCrodll 5B plus anti-

12, 2
hlgGe I i HBHERGEY ELRIH RO RLLCEAlsdromall toe ateriapyere
fourfG okARES ARU6. T G o%vs thad aﬁ%@@ragt SF 66bs! JF NI, E&lsfe%)ress

ADCC activity at varia concent r at i ons’ agal nst
CD4Q/(wpmgwpf<ﬁ@I-91%)L ne Daud| as target (T) cells and
purified NK cells from healthy human vol unteers as
ef fect orpiF)g. cel I's. Freshly -107-isolated human NK
cells re rrixed th—catcei n-ilguel eu(de b{ Fynphona
cells at_ an ratio of 10. The—cell AP2¥Ife was |
i ncubat é’d“‘f“éFD4 hb&plentéype”c i n t AES8hY eslencdSBE” t he
stat ed|concéhtrat|ons ofCReither mAtndC‘iHI R- 12. did20r
rituxi mab. The cafcein I@vel refl eaggd friom T Sgd
t ar get [cettsinmthe—su matant—was—neaspred—as
Nb?trcmFEli{ugLe&renf lpl s (AR “fhe uer_aeﬁ?ﬁ—
specifilc lydls was cal cdiRat ed als: 706 (AFU tddf - AFU
spont aneous K el ease) / (ARE maxi nal meal easie - ARY
spont aifléous [ el'ease) , VRl e AFU Spont aneous g&beas. is
t he cal lZc. 1 ea et—bytarget—cetHs ...7 t+-he—absenee of
ant i body Vemlgeﬁf’(’s’ 501 s s, and AFU maxi mal r’l ease is the
cal cein ngé‘ﬁé"é‘d’eﬁ?"f’ﬁ “HetPl et s upon | ysi s by
det er gen{"‘"e”Af‘f?’?"ﬁedt’j % Rt F"6’ﬁ’e6§ e R egmnde el |
lysis \A@é”ﬁ“ﬁ@é"r’}(/’é’ﬁ" EEUUPES G PoFEB| e beI ow). The
maxi mum, LPEcerE (O nds t arget | ynphoma cel I's
i nduced, 8 3’ﬁ‘fgf’"'sfﬁﬁ’oc “as greater conpared to the
lysis i ¢&d°By rituxi mab (63.6% versus 45.9% n=6;
paired t test of mAb CH R 12. 12 versus rituxi mab,
Ln add|t| oqz 1ED5O f?r r|tUX|rmb vvas on
R " 4 H it 1 o

[ . 7 8 H hCIE
fronHﬁ% L@%%%ht@%@of‘ﬁﬁé%h%ﬂtg 12 for th| s activity. TabI e
ag éJD@tthad @ krdoymtloqpravicielal sﬁmuﬂﬁmymgnaﬂ(lféﬂ thergurt/Boal 4dds0

prol 'fy o7 @MO@ cqlls %Ab H&IS?@« IzatlgatSe)ﬁs@g&g’ngorgg' 'eéi-iiﬂéﬁ 6

antlk?od?es:(g%cﬁnsﬁ)‘lca% ﬁ@w@e 4 simfif stﬂﬂéc%rygmé@al Yor’th# pﬁlf@taéon of

patient cancer cells. Ant1bod1es with strong B cell stimulatory activity are not suitable
candidate for therapeutic treatment of B cell lymphomas. The two candidate antibodies
were tested for their ability to induce proliferation of NHL cells from 3 patients. The cells
isolated from lymph node (LN) biopsies were cultured with varying concentrations of
candidate antibodies (range 0of 0.01 to 300 pg/ml) for a total of 3 days. The cell
proliferation was measured by incorporation of tritiated thymidine. Neither of the two

candidate mAbs induced any proliferation of cancer cells at any concentration tested

* (Table 11). Antibodies even in the presence of exogenously added IL-4, a B cell growth
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6 56.2 38.9 7.9 129.5 Average 63.6 45.9 3.8 51.6

-108- Exanpl e 20: CHffi.

waDd@ /0SSy val

-12. 12 Bl ocks CD40L- Medi at ed
and Si gnal i ng Pat hways i n Nor maPCHus2004/837152

Cells Soluble CD40 |igand (CD40L) act i vatesB cel |l s and

A AR R R

Inopr ofihed

éﬁ%’t Ragﬁnt cells.

Theé@fésﬁ?stlh&%ﬂe Wt eFNR<B.9 eﬁﬁ&iﬁ'i?ﬁ?'fz 1R13 A¥ilar oﬁ{éﬁar{tfiémo

signaling path

ways. In a

ddi ti on,

CD4AO0Lnedi at ed

antibedien drsitdoorwt ptimuiade prodiferefiomin Wwir gredNHIb yellse‘mmtpabwtsaf
cl eaved PARP and induction of the anti-apoptotic

pr ot ei ns,

XI AP and Ml -1,

in nornual

B cells.

TatGPU ORrpiefeiativn eftaPd @ lis fromLN af NVidia patibwoin responsei t¢ eandifRRt-£Hd0

mAPRAF3 to bin

CD40 _cyt of

| asni ¢ do

in. The f

ol l owi nq
~J

i nhipited all

studf es denopstrate that

of these g

CHI f i

.-12. 12
t gl ati on gf fiects o

di rect

|y
n nor nal

human B cel | $. ForpMxanpindex| CEP®M- 1Rdéd? CPBRAL NENTS. index

resul ted in increasjedisel eavagellsef caspase- 9,

DGR PAE R L Agfﬂ S veLh| a5 bedUEL an kX APy
ool 1 Jfopt o510 T it et K C71T ”@512 al sqb

apopt 0si s,
i nhi pi t &d phos (ﬁ’osr d&é
,1'5§r1d19|21?>’38 il§ y esH?)nse to
i 8n3 K P7167 t| was 5F7E)und

" (NFKB pat hway)!30- EhK,ZOS’AWt
CD40[L- meldi at éd 18540 WP he

t hat| CHIR 12} R7.dY d 3d13 ger3x hdgé |aptptotic ND

ef f ect s 300 t hout37ieni [tasas3 |GB40Lronedi| at7ed GO ND

s nul abbon. |CHeR- 1| 180.2 |iwwkil bibed |ys Vi vab nedi atesl by
CD40| | i gandby hgaducl naescllgaVagesofl (RARP. n\B these np
expeyrinmepts, 1Q6sar. '10@5‘;‘“‘%@9 el from yp
heal thy d onorsggier %15% |ty10§et 82395
sti mul at, th_ 1 nolr

grrshl h12 Iflf 5 2 (O}; oﬂ

Not t | ngh
\'ﬂ'énﬂa an l

cont nf‘ \

BOYIL-D mOPi]ut e<;,15%1-ﬁodﬁ?§676‘oﬁ urlé?z r&d‘?c, ¥Rd P6 hot®s.
Cl eayved %daspaséi®, (cllBavidPlgdsivdse-034 (cl BRAved PARW
and p-actin ¢ontasol 935883 |@.8det eobed 0i7m |cehd33| ysat @99 by
Western bl ot | Brdoef| y424i fto.osms 1obserosed 4kt 2.86
CDAOL - maghi at ¢d4deld40 1997l |Nilos 2t123R3 Pro@yijdetpsur vi vakp
si gnpl sags it idiothsNQhesh Sl i3l NGseasegpof| cl eaygd
caspase-9, cleaved caspase-3, or cleaved PARP over
time, indicating that the cells were not undergoing

apopt03|s_ Hovvever treatrrgnt Wi th CHff|-12 2_

) é’

gttal ing in

sCEmgla &héﬂﬂé'f@ﬂﬁtb Cmbl aﬁ@iﬂ(ﬁwe ht&amﬂl dffc@ﬁéejr cells from
apopt Oél S (data. nol?}oshom% CHR1 21ﬁ62 i nhi bited

NHgpgHes i Aghansagonstraptivigp40 amﬂboda(p@pxmmeé to irdleit s prokiferation.
Thehtbv% gﬂcﬁ{i%g rah%é@ atithdesQvdi® [ieg?eld zﬁ ng co%%gxlléatfong (6 01 pg

onofr
/ml to 100 pg /ml) for thelr ability to inhibit CD40 ligand-induced proliferation of NHL
cells from patients. NHL cells from patients were cultured in suspension over CD40L-

expressing feeder in the presence of IL-4. The NHL cell proliferation was measured by

*H-thymidine incorporation. Both antibodies were found to be very effective for
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(percent purity between 85-95% were stinulated with 1

nmg sCD40L (Al exis Corp., Bingham Nottinghanshire,
wOKpos/o@sR- 12. 12 (10 ng/ M) and control |gG wepeTusem4/037152

added. Cells were collected at 0, 20 m nutes, 2 hours,

lnhlgltggﬁlﬁ%&%apéu%@péo Fabionod %I%L e@tawlﬁaﬁm @ymaﬂy
com\setéé ﬁﬁﬁblg&%f C§’4b‘?{§'ab(d-]p§ﬁ@é@17roﬂférﬂﬁéﬂdt@@ bé 8&HERDL M to 10

tal ned expressi and Xl AP over tine.
pig/mbvmncentrationedentbodies. t he sCD4OL-stinmul ated cells with
CHR 12.12 resulted in a decrease in expression of
these proteins overtine (data not shown). Since M-I

Tabla N InXibA¥on SCD 40 Hbdndlingaded poliGARdnSof aARa bIe froth th ILNGKNAY
patltﬂlitg apoptotic pathway, these results denonstrate that

CHIR T2 T Zhf €at MENk.soCOVES Thk Blockade agal nsr

apoRb@shs| I N SCRAOT-ptiput-ated norrat s, B getTs. L R1

Patient 2 (hgnBt magds if nbpdai § .ﬂﬁémﬂh OSPEFM Y| BikhigifonQf CPMK£inhibition

Bt Jer 1080)  Pdaghsk KKosho( [Sery4 181) 2h’@3 nof mejs B |Gelobs| |17

the eoheXp“‘Eés@P’ PBesa3t 0 3% 6 &E nungn B 6abl s f'flom
| t rltx et

hea BRE. SLEENt,, pu EER 8E eRdd | e

st|i at e?f %t % n177sC BX1 'S Bi n 1ham

Nott| (?ham%%“te GirR1 I3r711 10 9r‘?g/ m z%zg?“ 1 '
cant r 9'3721«Sr a512 $3n ) é&de 3M7| S nlND:r\i eGN%t O

PPand 20! i n@%%%.”@?éépho’r yl jat a6 KK| a (’Serl253®7-3 and-7l KK
b |( Setl 18{Lp25ah1%0w3a] 11KKb| coAtd7 ol § wir e |de@e] ed1T n
cel | lysajpess.dy 144381 pr 4 bl ot .80BW7i ef | y97 st|izavb.at i oms by
s{D401o r epuldied donsrphosphor yl2atizon| of 99CKaas{7Ser  1.80)
and 1K blpess| 181 pvep ti neszsshowevegy, tir egd mentypM tih

UJ

% i '108 1302( w@ggsp%km%tﬁ'&o%o[mol@w to s OL
stinmulation in normal B cells (data not shown).

-1}0 CHI R— ) 2 treat ment |nh| blted surV| val medl at ed

.rcent purity between 85-95% were

st IEﬁJécest @f(CPl\IK B .9lorMhe SAAMONHIAL @XiEmEeds When BilAGE&Fith CD40-
Notti nghanshire, UK). CH R-12.12 (0.01, 0.1, 0.2, 0.5,

ligand bearmireells aver ancwtansied pgavdvet eme Fdays Jdd@dnd ¢4) weraner e

t 1 Al C
imEOHEE EB42YgRl N By SN RNRE oty oSt e e
surdiv4lt ThBrseedf skpefitleltskezallidtet tRad ffdvd bf ues TD4edntiBodies on NHL
i ncrease of PARP cleavage in sCD40L stinulated cells

cellnpymberssd davsepd Ra et 1 b celpromparegragients ypsrogttused ihe

: | I
oA ORI SPA0s d
congalfruassi g afl CHIR-§iYaltibodiet iweapaditedtat conpentraions iofi 18 ng/ml at

osedependent. nmpnner. h these experinents, 6 106,
day {GRAGRY i oiens updg e g @%%WQ%@ 0B &fig Specified day.
IHHIrhﬁeY ha

CHM At BRSSO o e
nun@ar@fmlliwe(e&ewveﬁ_’@d finoh QITRRS/Srtryatechcuiltioes copipargGo control
group. The greatest levels of reduction in cell numbers by CHIR-5.9 antibody were
observed at day 14 and were on average 80.5% (a range of 49-94%) compared to isotype

control (n=5). These data are summarized in Table 13.
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were then added. Cells were collected at 22 hours.
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ADCC (Table 9). They were tested for their ability to kill cancer cells from a single NHL

patient in in vitro assays. Enriched NK cells from normal volunteer donor either fresh

after isolation or after culturing overni ght at 37°C were used as effector cells in this

assay. Similar results were obtained with both freshly isolated NK cells and NK cells

RTA01/2153087v1
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(percent purity between 85-95% were serum starved in

1% FBS-cont ai ning nedia and stinulated with 1 ng/nl
woeCHAU45Al exi s Corp., Bingham Nottinghanshir eCTAWK2004/037152

The cultures mere also treated with CHR12.12 (1 and

‘usegg%e"%m i B B e it RAD G R ob i bt ot 212

Ied vﬂﬂﬁCﬁ@(@@&@lﬁs@ tINEMEIL el ififold the patderd ONFIB/ ¢¥(l} also express

s were collected at 0 and 20 m nutes. Phospho- ERK

CD%Q: depncgepaatigen fraituaimab (Ribaen®).IvKel allovashifor sempanenef the

ADEE 894l s ARt B AU e 1219

rituRQaB RAGK ¥indildr ¢veDbf AIDCO betivigswith CHIR}5.9 seorgiowienin this
nol ecul es, whereas the signal transduction inhibitors
assayh bhesg dataiaye showa i ligwise 84809018 of si gnal i ng,
indicating that CHIR-12. 12 |ikely inhibits upstream of
t hese signal transduction nDIecuIes nedlated by CD4OL
Exastpleris: aCHOR-5 (e R

p ndi n f si Iin,> ‘gle TRAF2 and TRAF3 to the
Io £o 9 é%ig£¥ﬁmﬁbrnal B cells. In these

eX Piel caBditiste aftifddieScanBISEU CHYUBRedRE@ErFivhl S8 HeRfddtion of
donors (percent purity between 85-95% were serum

canesr geNeofgorh 6LIf patientso Gld- ¢ails Topnr pEiartt wteiciljureddn suspaasion over

R T8k b och R/ 1 GRONen A oo R B BhBHIAT

addftﬁhhb@ Tahﬁadn abtyeantibddy TG (oagol) Exaddition of either CHIR—S 9 or
r nmunopr eci pi t at. ed_usi ng oI cl onal anti-CD40

(San
CH@&% Lamsneelnhd) aaepodmé\ll agHbodies Weiesdded awoacwgatﬂeﬂﬁof 1, 10,
iQ
andtclk?fug ﬂ@gﬁ%&?@%@ gﬁﬁg‘gé ‘@f%"f’%‘? grggfé and 48 h by
MT8&nedsagn Rledﬁad@lumhbrs( ﬁimﬂla vs@mchvm@&banH@y 5.CAn=6) and CHIR-
riefly, the results shqw that TRAF2_and TRAF3
12. @oﬁﬁ% éﬁeaﬁe{f SrledesipompESAth P Tinl S5 Bhe Sropirhuoraees ool
nun%fkt He@\%en Jn'ﬁe@lt)ﬁ@ Al AW e@iFh e dfiro1 2RAPGBL Sl PENTRI A6 re
the CD40- TRAF2/ 3 signaling conplex in
seexsﬂm&&htumnpcameahnm drdid ar® suminharized ireleblodde no
changes in CD40 expression (data not shown). Wt hout
bei ng bound by theory, the results of these
experinents, and the results in the exanples outlined
above, indicate that the CHHR-12. 2 antibody is a dua
action antagoni st anti-CD40 nonocl onal anti body havi ng
a uni que conbination of attributes. This fully human
nonocl onal anti body bl ocks CD40L- nedi at ed CD40 :
signaling pat hways for survival and proliferation of B
cells; this antagonismleads to ultimte cell death.
CH R-12. 2 al so nedi ates recognition and bindi ng by
effector cells, initiating anti body dependent cell ul ar
cytotoxicity (ADCC). Once CHIR 12.12 is bound to
effector cells, cytolytic enzynes are rel eased,
| eading to B-cell apoptosis and lysis. CH R 12. 2
-113-is a nore potent anti-tunor antibody than is
rituxi mab when conpared in pre-clinical tunor nodels.
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Exanple 2 : Agoni st and Antagoni st Activity Agai nst

Primary Cancer Cell from NHL, ' CLL. andNM Patients In
woabdsabessati on with clinical investigators, theCcT/US2004/037152

candi date mAbs is tested for a variety of activities

(l'isted bel ow) against primary cancer cells from NHL

and CLL and nultiple nyel oma patients. Agonist effect

i n Tavlold. Tierefftdt oftamtidaa Ysib{desNliCDP@nderd Syrvidil &ld Iproliferation of cancer

patcells fibs Cmnqbat&ntmmeqmtd @ lsafter mntlatgmanmef fect in

pr ptferation—assays 10 NHEpatTents; Ctt—pattents

angd 8 Ml patients t t| effect b \Y
assay (3-2 NHL pazl er‘.tlg‘H i C" mhe "‘.tg,%g?‘?"k‘f“-’f“mce“““mbers*

. b HIR=" )
MVBRibRL A condlRehEh 3| S‘f«éﬁ Lyl | shgngl RS D | Y1212

assay (o NFCpatt t:ll%glg;g Etpattents —and 3V
patients) Coppl eng ? depgg\g@nt cyf{Bt oxi Cci gy ef 4 NHL yp
patients, 4 CLL patignts, and 4MM patignts) Antibody

dependent cytigt oxi ¢i gy | ( 63Mohk patigﬁts, 6 Ghlks patientgp
ang 6MM |patients) Exampl e 22: Identificgation of
Rel evant| Ani ned Speciies fao,1doxici kp Studi gs2\s t hesenD

twp candi date anti bogdises do not [cross-react with
rodent (D40, bt her |spec¢i es75ust | beNDdent i fi7ede f or ND
testing {t oxi col ogi ¢g2@fsfects. The abilitly of the two
candi datje antli0-CD4Q dntli b®@%-2s {o YPosg-reddf3with ND

animal D40 is testeddy flow cytonetrijc assays. Rat,
rabbit idog, ¥ nonnl Jus moffeys!andPnannpsd?-Shpnkeys

are testled fol thig8Pudy35Fhe candiPdate afBBbodi es ND
show antjagonii®t act7oM44ty 8pSh bindNpg tjo CBa91 on hunmakD
B ¢ells.| To igtenti flyz.@an anbwml $pewmbes |t hat7zbas ND

simlar [respopse taoggaNd dabe anti kpdi es, Igyaphocyt esnp
from speci es fhhat shoy|bi pdispg (o gandijdat gegit i bodi egp
are-tested | | RoP! ol i|fgfati %165assaysN{)or ant @gggﬂ st ND

actiTvVv ty. IIIE I yllpl ges lll T ELI [S3S) Ebl.
-114-7 or| ant a1 oni st yd%)l ng:lng é%%% dat e ZE{I bo:ll es1 A5
abi |

ar¢ further t8sted|foP|t serv 22.68
ef frector cel IIQO for Q:ij?" i n§6{4"bdn n@ﬂﬁ%c i ng'ﬂ%lﬂrphnm 37.68

celll lines through H?é mechani st of ADGC. Final | y|the

sel ect ed ani nhl specles ard% ested!fh 4n et ud) f 480
the tissjuebindi ng pattern candi ant i ies{ T
ani-rat—speci Qg resp? q)l gé3t he 72% dat e‘@'ﬁ?i bodi eg§s7

in|these assqy(ﬁ in 8: NS s §I mj | 9852§o that3 qpser\ ed3525

for7hu I NQSEl 1 I
| ni % Efiociien cgmped th conttol AB=1 00 F‘GS% TN t§5 T o0

MAbs cross-react wth cynonol gus nonkey CD40.

Example 15;: CHIR-5.9 and CHIR-12.12 Show Anti-Tumor Activity in Animal Models

Pharmacology/in vivo efficacy

The candidate mAbs are expected to produce desired pharmacological effects to
reduce tumor burden by eithér/both of two anti-tumor mechanisms, blockade of
proliferation/survival signal and induction of ADCC. The currently available human
lymphoma xenograft models use long-term lymphoma cell lines that, in contrast to

primary cancer cells, do not depend on CDD40 stimulation for their growth and survival.
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Exanpl e 23: Tunor Targeting Profile of CHHR-5.9 and

CH R-12.12 To determne the relative tunor targeting
wonoedsiuegsof CHI R-12.12 and CH R-5.9 mAbs, PCT/US2004/037152

fl uorescent | abel ed candi date mAbs and i sotype contr ol

dles are r.ed. .into tunD - bearin ] ce.
his s P e AR B i oty G DT R0 BlpekiE the tumor
proﬁlfefafti%hﬁﬁfvﬁdl BBniak Rbtexpbtied telasitiBute T SntRBHNEAHIALICO In these
| abel ed ant’i body in tunors and normal organs is

mo@is |T;hz @ﬂicaazanqbb@ madelnisclependsnt ot thaAAPOR, Bfe sepgrd aitigumor

CHR1 ni
et FiRGHEET fid o 20 Bhe  Rlogragt human
lym@ﬁé*mQHEﬁ'eib Daded dﬂ%&nalﬁvﬁ&mﬁ@dlﬂ%élghﬁés%re asfbRd for anti-tumor
undert aken: Fc-receptor knock-out or_ bl ockage npdel :

actimhesof eandisiateandls.bjo Birthsr dgmensteate teirdherapqulis astivity, faese
cangilé tle%%’ ?E@ougwa%@ﬂ}ge%{e{&ﬁy e%sa'{}%l%t (‘f Igrgcf Qﬁhﬁr?lgn Etmphoma
modal bhsedtanthe Paudieekfiher s as wel | as antl bod| es

engi neered to disrupt Fc binding to those receptors

will block the ADCC nedi ated turnor growth inhibition.

o Eo SihOWsELSaRd Y reduced tunmor inhibition in this
Sunrm%zl()?v’\} W %g égst that the tunor growth inhibition by

t heWhen wdmmateted altmpcd&bnealb/ (rpi) minge awaek fac total ADEoses,

oG AP iRt Fopoaandgan RAbarian GG AL Babhe it of

aggeé@ms tihdtEecB 6l SrPhoEY (Wamalvpa)iin ¥ Dhd-aas@dbdienSibLEtiSure 4).

solution pH on stability of 'the antagoni st

Th@ﬁﬁ:@mdczamdldawmbb,c@HMQ, w28 1@@1 Wy At bsiogledebel thigisthdy and

wasq81; etI}F r%ve t%‘vﬂnﬁmgl?t fZ? ag chlel: %arn%é &ls e}n ?{Fstﬁg% Qﬁ-ﬁR%Z was

foufild {018 1Btel otficadlons (M thes mabelrtharetifuxirthdSE) is hossible shas toved
that the conformation stability of CHHR-12.12 is

effiggo i yartuximap spwd|bsrdue i lava (ADRY gxprassign gnshe Kamalyvadymphoma

Cen?%@%ﬁ%&?& éééQf;‘? I on- gﬁﬁange ﬁﬁ% g? %égphﬁlgft ce because

onlpomd grBUhs twad brﬁlcpxh}eﬁl kilhinp endchahissi ADIGA))s opertifidInkRe diftrent

xenlpgtgﬁq (B’ﬂg}:n‘o o g%l%hglgsxﬁﬁ, &zg{d] ! heic?ng of survival
sigila® ra?%)éHeb@H t&@d’ﬂ?ﬁlhﬁé Rfadt hr?n&%"ch@ﬁ?i‘éé( il RuBad BRdPRbAk! Hents
conpri sing . 2 at about 20 nmg/mM formilate

Thistsddelyntol mrdasa rﬂuemhammdf ae:hleazmgﬁfﬁgwtmlmwndymphoma patlents

The it A s BoW Sl 2 BRRi DA Zishor SfopALinliition in o

sec&ﬁfﬂ‘ébl@?’r@hoﬁia%bcﬁﬂi (ﬂo‘h Pal{HdtRD 400 folden Ahtadiat gﬁzﬁm} In follow-
produce cul ture process. This MAb has a

up siwdies m@wowen@lld@te @ﬂtﬂlcsme&meash@lwnm bavet dpsefdepensient ayitir tumor

o£ieg i Pofte g8 Y pGORL PRudia B Rl R BB Re b g

resgedfivelge Ihelgepigd DudGhddele #r GIER-10.128h AB waks Atdrél effitdcious at
normal and malignant B cells, for treatnment of various

redycing Bior Ylme than Watm e desmed ity eases.
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The anti-CD40 drug substance used for this study was a

CHO derived purified anti-Cb40 (CH R- 12.12) bulk lot.
woheospamsesi tion of the drug substance was 9. 7ram/usk004/037152

CH R-12.12 anti body in 10 mM sodiumcitrate, 150 nM

sodi um chl ori de, at pH 6. The control sanple in the
Xenggrmfyh W$H%ZILHMW6¢@§ subst ance, followed by

To gﬂ éo@glbéfut dnior ggwﬁlé T B@Wd@ﬂ(&l@ﬁt ARbede Wepd Whsloa)d

Ity s 's at predetermned time points:
1rraaiaed31t aldiy totfyrthampjamsssvthe émpruap aysein lone dapbyorstugfort he

oG e B S R S 0 e e

pery %u‘é‘é NTREA QY WY idBle PSR @96 ah fgﬁéﬁufﬁ%p kiBpiRtatida ({hﬁtaged
. CHR12.12 fornul ati ons. nmposi tion pH

sub@HaIR:OllQ xarogCdhimenan Breeld m(lphmnmnpdnlm Igamalm andtpands) or when

SRR i ) B o520 Dt ATl T SRR ramor

S0M) S Teind b EdH @ d@w% Sinfected it OD40 i Abd indraperitd
moé‘%dlmlﬁﬂr)n chl ori deng ] r11C§lr?ﬁ\/l sodiumcitrate, 1g%nm\/l Wip,)

OHCQGGYQSPhatﬂIGGMI%e(Bd@e@ Humen golugesmsseiiegpidsa 68 s 4 ecek. When

e BN, 1750 RO BRI\
the efaget Daedi Inddied tmébthwetirne dhanyasainabizadup td §ay036 dureto the death.

CH R-12. 2 antjbody in the various formul ati ons
of SRS AYiSH affes tﬁ C%awi%m%eﬁﬁw& Vs ooumeflflévlefﬁ? cagl of the

stu(g{f ?l?{efh %r&@iaﬁzb@gélﬁ%w %ﬁﬁtwgﬁﬁltesstgﬁ%’béﬁés}ﬁoﬁémg

rent fornmu n sanpl es was nonitored using
posMestﬁ»ﬁaiulﬁAgrdi)ﬁ@ompansdmeatl ng 15Cto 90 C at I C/mn.

s g RPN BPAEL %ﬁ@%ﬁlﬁgaﬁéﬁsﬁ i toxane

(ntﬁﬁﬁ’lld e&nm&aﬂw @?ﬁ) 017i9bi81t8d msgrsi@ﬂf&treﬁnh ; SEC_UR\g&lrﬁoH Rl

ue st aini Excl usi on Chromat ogra
Volmng r%iuntlcm hversisold Ya el Biggermalatn=0A nyee/graups (Figure 4) Thus,

in SRR o g BRI 26 o ol b SRRURRS. e

not&n&ﬂ@sthmhb kohl aslidute @AY, OMIRAS ©, Whs & 1éasthé Bﬂfﬁacmus as
Cation Exchangtg Chr omat ography (CEX-HPLC) Char

ritusieahgd rdopa b A thal lariromh- B B S el snd

ntug%rp ﬁ%ﬁﬁwﬁgﬁﬁ}f\@ﬁopd e‘l’&ﬂgﬁ 6{: glg fgl%%n\égéeé'gaﬁ(ﬁl tHEBt model

(14/15 resistance to tumor challenge) (Figure 5).

When these anti-CD40 monoclonal antibodies were further compared in a staged
xenograft Daudi model, in which treatment started when the subcutaneous tumor was
palpable, anti-CD40 mAb CHIR-12.12 at 1 mg/kg caused significant tumor reduction
(p=0.003) with 60% complete regression (6/10), while rituximab at the same dose did not
significantly inhibit the tumor growth nor did it cause complete regression (0/10). See
Figure 6.

In summary, the anti-CD40 mAb CHIR-12.12 significantly inhibited tumor
growth in experimental lymphoma models. At the same dose and regimen, mAb CHIR-

12.12 showed better anti-cancer activity than did Rituxan® (rituximab). Further, no
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A and 50 mM HEPES cont ai ning 500 mM NaCl, pH 7.3 as

nmobi |l e phase B at a flowrate of 0.5C mn. Results and
woOissugsison Conformational stability study. Thecwals2004/037152

unfolding of CHHR-1 . 2 revealed at |east two thernal

transitions, bl epr.esenti ng unf ol di,n [ tin
clinggel Jg oF AV SRESELeLAS Qi ASSe ARLISERRT ol e o iiapgpst
t b ARy APRGES abed di
the P A DI B R QoL ARE HARRY yAPRARE ALy in vitro and n
xenbgnaftuhatelscomdsonkdédwictigicplly gﬁ@@lvc tihe thedvaatnent loé lyraphoma.
transition tenperature was defined as the nelting
tenperature, Tm in this study. Figure shows the

Exanl}é 18! PEBRhatolandtREBLCAIRUSS A%l @HIROEL DN Of _
formulation oEiHS' .Fornmulations at pH 5.5-6.5 ({)r ovi ded

antThechomw ineticsyanti<d bmdd inoride vasshidied gitgsingle IV and

08?1% l‘fslltglis 1011 béﬁté@é@gﬁAﬁ aerél@ﬁg%ﬂ@éﬁhﬁg Eﬁ)aXaﬂabﬂlty after IP

adnfifistiatical hﬁlilp@mb@ferrﬁinapﬂrddflhfb— (©0dayey @latansoskbées). alhidPilot

C for 2 nonths and subjected to SDS-PACE anal ysi s
studygraessconductediovig in thy é@%lgrh%frpha@aawlﬁgy styAigs: haypryer, it is of little
to i et R ML AT i BE oo KRR A ntfon mat
does petcires readt itiiafse £D40Da vvere observed in all

formul ati ons, but appeared less at pH 5.0-5.5. A

species with MV of 100 kDa could be seen at pH 7.5 and
Exatp1&1?- cldnd i8NSt H8top ReH NMbAYSlon F A RibbAict CHEE 12.12 and

reduced Into free heavy chains and I'ight chains wih
CHMASSF 50 kDa and 24 kDa, respectively. The 100 kDa

"l EerRRE e doyan Bt b (D DBy fhotbclchal

anti6O¥id$ €ATR A2SIQCHNAIGIIR -5TH DS PAKHE anfl WL QGabBSis were
Since there were other species with unknown identities

perormgbPwAcE CRIAH-T kelywasorparicd om df- 125 NUPex (i izt waster
B b s SRR e By PRt R s probe v

moRYdnaDAitbiotick at [0HdAml &&&ﬂxatﬁﬁw BRW ﬁg@t;esbe&amh alkaline
detect ed by SDS- PAGE (data not shown). SEC-H

phogpfigaps penjuatectaniphumalg( anddeyeaped aging e Wrﬁsfééle Blue®
GER an aggregation

Stabspecisééstgge fgﬁ f}%ﬁ?éﬁgigg&&g%é | es ésg%Zar ate fromthe main
pedkesafiemdasate thatl aatigeD40 mgnanidnad patbedy GHIR- I2hiRutedegnizes

coifPp et Sanascifed andiadBas of Ak vibaRe spies duged form
of (ﬁf)i(%xﬁlﬁiﬁﬁg BlchRp 1r§$nsf€§tlﬁﬁ thZrbud &l f&m‘@@]ﬁ@@ Table 15; blots not

egli gl bl e’ dmounts of protein fragnments and aggregat es
ShOWnl The ﬁacmweremawewsumsntmre ferbloath foumsnef GP#Q nelicates that this

antﬁaoc?y 1nter§cts Wwith'a conformgt?oanléll g}ﬁﬁ)%le %%rtrmighe ijs a l}r}e%_r sequence.

Monoclonal antibody CHIR-5.9 primarily recognizes the non-reduced form of CD40
suggesting that this antibody interacts with a primarily conformational epitope (Table 15;

blots not shown).
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RTAO01/ 2153087vl greater than 99% purity (data not

shown). However, protein fragnents gradually devel oped
wapws/gissrage at 40 C and nore fragnments for nedCawspid4/037152

4.5 and pH 6.5-9.0, as shown in Table 21. After

incubating the CHIR-12. 2 fornulations at 40 C for 3
Ta%ﬁ%h@"mé @?ntléic%t%“aggr egates were detected in pH 7.5

and pH 9.0 ait1 ')E)%?naﬁﬁ‘i‘ Domaiad FO8kGaHh SFr €

detected in other | rmuljati ons (data not | shown).

mABIGHIBEQ. HPLC resul {s indicdte GHIR-[12. 12 i s|{nore
bout—pH 5 0-6.- 01+ Table 21 —SEG-HPLC results

____stable at ab
mARfCEIH-R912/ 12 stability sanpl es under real -{i me and

OGRRET at ef Styrage condi tiions._—Sanpi e Ve peak %
n éragrrents %t=0 40{C 40 C 40 Ct=0 40 C 40 € 40 Cm 2

M3 mm2 m3 mControl 99.4 99.2 99.9 99 5 <1.0 1.0
<1.0 <1.0 4.5 99.4 93.2 86.0 81.3 <1.0 6,4 13.2 18. @g
5. olomap thpgintigenic ggm gn CPAQ, the, feurﬁxgra%iluiar omagnsyaf, G40

wergficheld ool ifscSodts s 5 Ryfypeiy th%é_eéreﬂ% gre

foubddim&éin®wiLentuied Avith HGPB7 9rStidy signzﬂ5 Irisesticell s'ﬁpémifhnﬂwas

3. p.7.599.1 92.8 84.4 81.9 0 6,4 12.9 16.
: ana@Za? by SHS afz‘.*ng@& Wesféﬂsletlmvln%s @ identify she @r@mcm@@mg the

epl%ﬁigxl ysis. CEX-HPLC analysis detected the intact
I R-12. 12 as the main peak species, acidic variants
el u¥edo@daral anftrbotltn SHIRRE. Imrew:ogmaks &pepito@s ondheinain 2 under both

C-ter s ne dit n ost mai n
rediing sl nd g tions (P o B0l shoDe B PorE
morﬁ’c%l&ﬁ[‘&xﬂﬂb%a otk bso ERNBitI WY W@k@e&%ﬁh&"ﬂb @&ﬁam% (Table 16;

speci es and acidic variants on sol ution

blots@at showng.alpitiesr af ﬂ@a@lgnt&)@dteaurmneze@@halde g;%e@r dfin this

ana Cisd' c species (~33%, probably due to early-stage
erimentation and purification processes. The
susceptibility of CHR 12. 2 to higher pH solutions
s evidenced by two facts. First, the initial

TablotmPampis wakisise at pH 9.0 (t =0) al ready gener at ed

2% more—acijdi CR. (gl%% I €S lkzéh f'éﬂ'ﬁcé’d)” rol. Second, the

percentage gf acrdic spgcies imncreasgd sharply wi t h

mAbCHRas2. g dH Thercharde chapge-rel pt ed degradati on
is likelv due to deamiddtion  The -119-

mARTANR-5953047vI abdve dat|a i nditate that this type of

degradat+on—of—CHR12-t2—was—mnintrzed at about pH

5.0-5.5.

To define more precisely the epitope recognized by mAb CHIR-12.12, peptides
were synthesized from the extracellular Domain 2 of CD40, which corresponds to the
sequence PCGESEFLDTWNRETHCHQHKYCDPNLGLRVQQKGTSETDTICT
(residues 61-104 of the sequence shown in SEQ ID NO:10 or SEQ ID NO:12). SPOTs
membranes (Sigma) containing thirty-five 10mer peptides with a 1-amino-acid offset

were generated. Western blot analysis with mAb CHIR-12.12 and anti-human IgG beta-
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Tabl e 22. Percentage of peak area by CEX-HPLC for
CHR12.12 in different pH fornul ati ons under

woeals/usgse and accel erated storage conditions. pPEamsk®4/037152
Mai n peak % Acidic variants % 5C 40 C 40 C 5C 25C 40 C

A DL I -
it 49. ' ; 2 56. 4
witfmAb CHIR-3314 dBiérlinddndropibn dectenpedBy Thikhnlinidy & 2

57 .SPQI s5an5lysid proting #ith@nti-CId4Mmageckhiad aptiBad8CEIIRd 2.12 at 10

48.9 63.3.p 6.0 50.2 .49.9 47 37 23,9 33.1 33.6
ve/ishyieldB pgsiy Hpagions giffyingisgd Grongh 2.5 sfured sedion covered
bytﬁé’&ei)eﬂﬁdez iOShod B4 8o /7.0 49.7 49.9 21.9 - - 34.4 36.4

64.4 - - p 7.5 49.3 48.3 12.7 - - 35.540.179.2 - - p

9.0 41.3 31.8 - - - 44,7 59.9 - - - Conclusion The pH

signi fd t _effect f of. i .

Tabfip 7 RS HER LT o B SR T 4080 @t amtibody
CHopthange-rel ated degradati on was determ ned to be the
main _degradation pathway for CHR-12. .12 which was

mnimzed at pH 5.0-5.5. Based on overall stability
spoflat af one recomrended |i quiubhie ReBERUL i cal

formul ati on conprising this antibody is a fornulation
Numbstpri sing CH R-12. 2 at about 20 ng/m fornul ated in

abou H : ;
18 iﬂéjélmﬂgtﬁﬁﬁt%ha&& GRRAGLESE @Nb.l&% JAG BYNOID)

chl o nd having a pH of about pH 5 5. _Example 26

19 O i ni c QHKY GRPNEGWjesiucsHP A8 5 SEQ HINOH RonSEQ 2D &G H)cal

-1 $

Ghjetti X Emo) eY ' ' i .
20 -7 I fHeY ﬂFNE&E'(&Ffd%éé‘ggf?&?‘oﬁ PENRII BPgE???]gﬂ)t'hzgm

effective therapy fo arge

21 with|an dAYCDPBLOLR@siducsiie<8 of BRI N QdD ot SE@IRNQ:12)

SRR I G T SRl R Y T T R

Wal denstroni s Macrogl obul i nemia, and System c
Castl eman's Di sease. -120- RTA01/2153087vl The si gnal

f or j [ I 3 : J
ormideas s o Ipkap gL obme Lghideuator
seqhgnict bladvinyintSEQ Y aD: 10 9r SEQADeNOaR).aThinepitopagentajnsii82, D84,
wi.l] be conbjned with other agents mt euti.cs, .
and i, ptrR o PBORIPESted e b gve_%aﬁ e aﬁg@éﬂﬁé@ ﬁmeteracﬂon-
BVl et Lud BRIV IAAAROAIBIUALREN b Gl 05K RSHFAH Rptiads
In subjects with B ce
represented by spots 20-22 shown in Table 18, suggesting involvement of the region
YCDPNLGL (residues 82-89 of the sequence shown in SEQ ID NO:10 or SEQ ID
NO:12) in its binding to CD40. It should be noted that the mmAbs CHIR-12.12 and CHIR-

5.9 compete with each other for binding to CD40 in BIACORE analysis.
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mal i gnanci es. Choose dose based on safety,

tolerability, and change in serum markers of CD40. In
wgeonsroakssan MID i s sought but ot her indicati onBCDMUS2004/037152

efficacy (depletion of CD40+ B cells, etc.) may be

adequate for dose finding. Consideration of nore than

one dose especially for different indications, e.g.,

Tabll 8. Résutlo SESPOY's bealkid prob@ptwithhadti-Omeioibnocldta antfya®

dose finding may be necessary in phase Il. Patients
CHE}-8-%0sed weekly with real-time pharnmacokinetic (Pk)
sanphing— i tiatty a4-week —Tcycte+s—the—maxinum

dosi ng all owed. The Pk may be highly variable
Spetiependi ng on t he di sease steqlienck Regimsi ty of CD40 etc.
Nmimérs trial(s) is open to subjects with B-cell

ynphpma, CLL, and potentially other B cell

20 mal i ghantikaSCDPRBGL giesiduct 80-89 sTIRQIIDINO:00 ocSHEQ MNO:12)

£ A
1

ot PN o P P + g Aaca and e Al ¢ nar\z
21 ovi dehce of APt 1P URDI AET P 5 SLAIDNT 2 OoPE RS )

22 det er i ned YWDPNEGDORVdresidie 8291 @€ SEQIDNGd: 10 r Bh@3P NJ:12)

Hdepntt+Hy—dosel{s)—+or—PhaseH—PhaseH Severaltrials

will be initiated in the above-nentioned tunor types

\M' t . i _ .

I T RER (OB RPRD I Bas SEOTSRARARes &t wiltilihe CDd0 1
module.| Bire spquelwcanithe ¢G40 Bédncatubey/ii gh grade NHL as CD40

may have a different function depending on the grade
HKSCORRERY QUKGTSHTBTH desilaesaiis OEDASEQITE NG bozSEQ ID

survival factor, preventing apoptosis. |In higher-grade
NOdi23ease, interruption of -121- RTAO01l/2153087vl CD40

signalin lead t.Q ceJl death. Mre than one dose )
2 el i sRROscaId B oo Gy 4t 1 known that his
. g _ . _
or BRI SRRy R LB vyl BBt Anaons
epitopd of thaCHHRt 2. lthmAheostaimsghis st fid ob@aing@:eBh( 103) and/or

hepot h L de NHL: Ri CHOP- R
suBE 1 8GO s ORI e RPCOTal | Uros Vol L pl e

Myel oma: Chenot herapy failures Decision to discontinue

or continue with st u%i s based on proof of
Exampl b3 elNuinberef{cla?i andCID/ MolechiescomiNamaliraeartddpaudi Cells

T e, L LT T A

cl dent’
determined as outlined in Figure 7, using antibody concentrations of 0.01, 0.1, 1, 10, and

100 pg/ml. As can be seen in Figure 7, the average number of CD20 molecules (target
for rituximab) is greater on both the Namalwa and Daudi cell lines than is the number of
CD40 molecules (target for mAb CHIR-12.12).

Example 19: ADCC of mAb CHIR-12.12 and Rituximab Against Daudi Lymphoma
Cells '
The rituximab and candidate mAb CHIR-12.12 were tested in vitro for ADCC

activity at variable concentrations against lymphoma cell line Daudi as target (T) cells

‘and purified NK cells from healthy human volunteers as effector (E) cells. Freshly
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Phase 111 Phase P wl| depend on where the signal is
detected in phase Il, and what conpeting therapies are

woansidessed to be the standard. If the signal PETIUS2@4/037152
stage of disease where there is no standard of

isolpdh b Mo Sels St PPt b ot S Rt Bl et gy am
E:T3988b810. NBle RM18ni&aRS Wi REbAEARF A hurd Jt@rohqa@hé ﬁreEb%Q of the

studi es are conducted. Many nodifications and ot
statechtoenteations of eithsemAb/ESHIR-dAd 29 tritixomab. Adeeklvein level released

k d t he
frorf e eSS riar M an, S EBuE! A G e Gt
AHRI)E oSt h
asg ggﬁeté’t@lgﬁhﬂ&%’ g%/l\nﬁ%g}?ﬁg%edﬁg}l ore, £si| ?to:o S ; bge%ngbelrgt ood
spontangous ieleasal A orsimalaclage —+ AFYspputancond relgageewhere AFU

spol s rdr ST o THEHE 18 B Pl aRdnt Brbe TRRklek aleh ¥ty o

NKWelld)iafd Fe) seopel efledsb & tBOpAOER deledsall BY tade: ¢dlStupbih lysis by
enbodi nents di scl osed -122- RTA01/2153087vl herei n.

det%‘f“ﬁough specific terns are enployed herein, they are
Us%lﬁ%dg cgﬁ&ﬁ?htﬁor?@% ﬂ&eﬁﬂ?ﬁa ﬁc\éﬁ 12% W gg%%{v@g:@ﬂ& 8; Table

for purposes o I on

19 pddventTieppdxinain spesifictysid aiteget Iryntphemarcens fnduaéd bylalaxr-e:D4O
i ndi cati ve of tEe | evel, of thaose.skjlled in the art

a5 1BIPAARr SOMRYIEA LR Bis Lyt indperd by A OB ivstes é?rg%’ n=6;
pairBd} R oBRRD ICRARL P52 FErSudYRlSinthb] peeOBEnAR A8 n, EDS0 for

reference to the sane extent as I VI
ritupipizbi wastoncwemge rette 31 . 6] i3efild bighvathas BE¥I(f foc ﬁiel antia@D40

i.ndicated to be incorporated by
mb@ﬂtﬁ{é%@ k}éf]ﬁ‘é %bﬁ fcant's or agent's International
application No. file reference PP201 07. 004 ,
PCT/ US2004/ | NDI CATI ONS RELATI NGTO DEPGSI TED )
Tablg ERcrarpise ARCOTMERABICEIRA 204 andariERinapb pgaimst Rigudi
lyméﬁ&hg% il'he i ndi cati ons made below relate to the
eposrted nicroor ganismo r other biological nmaterial

referred to [n thmaiﬁﬁalmﬂﬂﬁg@%) 0 n page 18, EDJEpd B.

N-OF- DEPCOSI T Eurfha' deposits are

| FI CATI EN-O depos S—
NKCGI%E PRYi ed oh AHLAIR opaRiuKEEP Nan@d CHRosilt imab
institution Areriigap Type Culture Cplleqtien Address

of donnC|fnr / |ncf|t||f|

country) 108p1 UmRrsitly Bl &2 Manhssas VA 20110- 22082

USA Dat € of {leposgii ACCESST oggpunbef 17 Sept enber 20pa;
PTA- 5542

3 , 64.2 36.9 4.1 66.9

4 53.3 39.5 24 47.6

5 74.8 56.6 2.8 24.1

6 56.2 : 38.9 7.9 129.5

Average 63.6 45.9 3.8 51.6

-108-




10

15

20

25

30

| INE)Ié@!

C. ADDI TlI ONAL | NDI CATI ONS (| eave bl ank if not

applicable) This information is continued on an
waddistiuessal sheet Page 22, |ine 20; page 75, | pa&usigo4/037152

page 142 |in9e D. DESI GNATED STATES FOR WH CH

G A el ATk 11 ool oo o The

indicatrons Tisted belTow will be subnmtted to the
| ntSoluide CEHAIligBod 640k astivitepld @ﬁmgfarldhedlgaseflaapus aspects of

%éggﬁ%%%nts%g }nopu(%f& T a{:ﬁ%cse&e Hor surv1va ﬁ y?cgltN Pa%ﬁ anOJ activation

Ice us

of NFKES HRU/MORBK | BOKZALY, uﬁ&pwélgnamg%,aﬁm$§ YR &ddi86ie IB40L -

with the international application EU This sheet was
medigied ClEE smItUIlatton@r¢\nd@rsum1vaj ﬁmlalsitwe@d}wbﬁn OAatehmd DABP and

ffi Fo 124
o e LI e
med?hid® CTAO. s@lﬁﬂﬂeﬁ’ﬁﬁ/a%%%@&ﬁfts TRIRFCAR @N&I@Ebb'iha’t\l@ﬁao cytoplasmic
DEPOSI TED M CROORGANI SM OR OTHER BI OLOE CAL NMATERI AL

dom@aET Rul e 136&) A . The indications made below rel ate
to ’I’iﬁefoﬁg\g s 'H[eﬁ{o%%eggﬁ{a%ﬁh‘ié 19t Bedlre@tl ln?l%bﬁ@th@ll of these
re page ,

mat eri a erre e déscri tlono
stindull aton2FfeBts ohDioMhhlFukAhI Ebe1(sE FDEB%lpTe [HIb4e. ldﬁm&hérﬁ
[ dentl d on an additional sheet_ Nane of
resugfsgé%ww %%Vr‘igwf Py PesERSCTy gRd BOREpwell as reduction of

X055 A0 AR Bl g

TreBinedt wivh GAHRaR. wasa ihhitited PROspHSAldbhef CbxﬁBdﬁpml(IKK) o and
Accessi on Nunber Se?t enber 2003 PTA-5543

(NExBoathveay. mr@mp@sq)qoa@mwu—nwa@atqb'@D%@m}atwn
h

rudfl 3 it S S 0 A0

initiphGP 40l nediated CDA0 timBESoENATED STATES FOR WHI CH

| NDI CATI ONS ARE MADE (if the indicators are not for
all designated States) E. SEPARATE FURNI SHI NG OF

CHI G IR ERE ] %’ (P LBRRLbITRuGhe Laze of PR

I ntle tinat ieppraimdits, Oaux ll@l nné]sfmemnfﬁlceﬂlsefrognﬂma]ﬁiy daions e
of the |1§1d| cations e. si on

(Perpgr ity hetwgen §seetoy Wﬁ@e sml}l%tgf wé 1d+971§110 %P%L (Alexis Corp.,
. .
minl o AL AL BT OR ), AR FPLRIDEE BBy GGGt

added c€eliedlerdicbedidiibat I00 2@ friidite) D dbuiBlU6 Béts,0r8 héu didi Z86etburs.
of ficer FornPCT/ RO 134 (July 1998) - 125- ATCC

Cleaved caspase-9, cleaved caspase-3, cleaved PARP, and B-actin controls were detected
in cell lysates by Western blot.

Briefly, it was observed that CD40L-mediated CD40 stimulation provided
survival signals as it did not result in increases of cleaved caspase-9, cleaved caspase-3,
or cleaved PARP over time, indicating that the cells were not undergoing apoptosis.

However, treatment with CHIR-12.12 resulted in an increase of these cleavage products,

indicating that CHIR-12.12 treatment abrogated the effects of CD40L binding on survival
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TREATY ON RBCX>GNI XI ONOV THE DEPOSI T OP M CROORGANI SM5

THE PURPOSES OP PATENT | NTERNATI ONALFUEM HECElI TT OP AN
WOR(S oS4 DEPOSI T | SSUED PURSUANT TO RULE 7. 3 YCABSRI0ING7152

STATOMENTI SSUED PURSUANT TO RUJ E I Q To: Address f or

Attorne n corporation Att c Kar.en _Van 4560 Hr sr v
%@%Wﬂé d GmeAl S esplsciss Lelsiete G %POR%SISJ%V pot
Shoﬁposm i ti n5syr 318. 47 PT -S542 CMCCHI 205(
A-5543 Tho a scientific description proposed a ornlc
descriptiem a h vb The depostta were received
Septenber 17, 2003 toy this International Depository

CHIRM N OD A bibaledp ARS8 b Surtvil Nntbhipoeomieptaseinhe for 30
The WJ V I| | f office signatory to the Budapest

cermhithdsd cihemndifs, 0.6% P0° nbrAalHuhdin B celiTedm hRakiBs dsmie d
by the O fice or the depositor to release said

(perscntaxuusy batfveeuBI-05 % wsteatinlabd with 1gxg/né SEDHUOE(Alexinorp.,

Qsl. t t tor
Bingitin o tnetaniig ) 1oH R 1 STk atd ienisTebeae then
addé?' @El‘i’é W&l cbiEciél A9 Q@Hmﬂftesah h'oﬁésé hégrs%/ e8hSurk! B M Rrs.
0 five years the G CST whicheveris [onger. T United
Mclyl, d(]bePf aD4y, tund pactirt ¢t&1tr'ﬁlsaa¢r§t detectebiih cely lysates by &V estern blot.

cited above iras Z3,. 003.. On tbat. date, the res
vi dfly, pPAPH simplation pesplicdipsustaingd expression M% and XTAP

S UER Wb, Gk t\{ 4GS Brim ARG Svif PFOHRE 15.12 resulted
ovel owey *&% H@o ﬁbg@ﬁ 4Qi=stim a poselﬂtorly EHIR 12.12 resulte
in aRROLOR. i0@kpiResien tvfdhesiﬁfp}otemg omtlme$dﬁz3loﬂﬂlEﬁNﬂD Bincedz]-1 and
XIAP are "survival" signals capable of blocking the apoptotic pathway, these results
demonstrate that CHIR-12.12 treatment removes the blockade against apoptosis in

sCD40L-stimulated normal B cells.

CHIR-12.12 treatment inhibited phosphorylation of IKKa (Ser180) and IKK [ (Ser 181)

in normal B cells.

In these experimgnts, 1.0 x 10° normal human B cells from healthy donors
(percent purity between 85-95%) were stimulated with 1 pg/ml sCD40L (Alexis Corp.,
Bingham, Nottinghamshire, UK). CHIR-12.12 (10 pg/ml) and control IgG were then
added. Cells were collected at 0 and 20 minutes. Phosphorylated IKK . (Ser180) and
IKK B (Ser 181) and total IKK controls were detected in cell lysates by Western blot.

Briefly, stimulation by sCD40L resulted in phosphorylation of IKKa (Ser180)
and IKK [ (Ser 181) over time; however, treatment with CHIR-12.12 abrogated this

response to sCD40L stimulation in normal B cells (data not shown).
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-126- THAT WHICH IS CLAIMED: . A human nonocl onal
anti body that is capable of specifically binding to a
woeos46340 anti gen expressed on the surface ofPCcauswvan37is2

- CD40- expr essi ng cell, said nonoclonal anti body bei ng
n| ficant agom st .ac er
CHigsie 48 grair it o S@W%Mmﬁ Lo gin e dependent

malivity relative to an equi val ent anount of the
nonocl onal chi mari ¢ anti-CD20 nonocl onal anti body
B &, 0. 216 RBithhl B 8Qis' fduh K?dlﬁlﬁ(ﬁﬁ’)\fﬁgercent
in'a staged nu de” mouse xenograft tunor nodel usSing t

puridabetivebiu8sas5B) eetd stinyulied wathciefi ¢/l s@BA0R (ATERB Qubipg Bingham,
nonocl onal anti body of claim1l, wherein said anti body

Notiigghassbige dIK}. r@Hﬂ%ﬂé 1@(@{% Qrib 25950 gg/mlhyndt ¢Qntr01 IgG were

et T e o BetEy 46 Mg, lair PAR, TRf Reacll ogtrols were

detéi@é@i%b&l@ﬁm&ﬂe&ﬂy%taﬁ?ﬁl@tas Pat ent Deposit No.
a nonocl onal antibody conprising an am no

ac i Bln@bq @éHBel %18 weatmantireswited ieingreasqo sleavayeeoin sCD40L

t ence shown SEOQ I D ce sho
sun T e i s e ol ReBBRE ST
sigldihf phtA® a$ QLGN -SiAitated hoRirid B EbIN@IZa abtsholw) | D
grﬁ @p and both the sequence shown P%SEQ I D NG 2 and

SEQ I D NO 5; d) a nonocl onal antibody having an am no

aci d sequence encoded by a nucleic acid nolecule
CHBGp £ Ginilgyted empres gon pfisuseqleanéapgiielon patdinsamat dese-
d ?’?{? g consi sting of the sequence shown in SEQ ID NO 1,
PEHE" B {{Ehce shown in SEQ ID NO 3, and both the

e ce shown in_SEQ Id and SE

oD bR SRPaT 83 1 O moBHLRE Bpets o et asies
ottt LIPS TPRAS SR AIRCE /R 1NN SC0ARY (N1Gis Cor.
Bmglmiﬁ Nsttiighahshize) &), t CHER-A2/1R(0 51 Zl,gmﬂGQip@lﬁﬁB aB@-dhtrof IgG

the human CD40 sequence shown in SE(i NGO 10 or SEQ
WerEﬂ)enN@dqdz Cels Vaprﬁﬁdénemrﬁam aawisb ddgl-1, KIAP clpgyed RARP: and B-

sty SFoE Vel A SR LSRRI S boay of

pr am@ﬂyn CHIREID. @)tr@.ltméntm@ﬁ o1 At Ip@dKpedssidimyandifcreased
receding itens_c)-g), wherein said antibody is

cleawa@ EWrraraqug}% -stiplatey] callmrﬁftqsaﬂapenémﬁ peayger, and
thud gb%%dt%i g%e%g%dﬁg%% etg ('gl%.d g&ggofgg 119 ECB4<?§9 Eﬁ?&h V\ﬁ@d normal B
cells&ia«thtﬁdtagmr)t retains the capabl I | ty of specifically
bi nding to said human CD40 antigen. . The nonocl onal
anti body of claim, wherein said nonocl onal antibody
binds to said human CD40 antigen with an afflnltyRé)KD)
CHEY-124 2 didgwt aiers expressiarnofasdioapoptotic proteins, cleaved-PARP, and

XIAP, in the absence of soluble CD40L signaling.

In these experiments, 1.0 x 10° normal human B cells from healthy donors
(percent purity between 85-95 %) were treated with CHIR-12.12 (10 pg/m1) and control
IgG only (i.e., cells were not pre-stimulated with sCD40L before adding antibody). Cells
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10 M 4. A hybridoma cell Iine capable of producing

t he nonocl onal antibody of claiml. 5. A nethod for
woOnesi#3g4a cancer characterized by expressi onPof/USEM@/037152

conprising admnistering to a human patient an

effective ampunt of a human anti - nonoc| onal
werg peligstrdyat 8 4. didannd 16 h@FS-TKéAﬁétIW% BgREr A et gantegly were
' ' fromthe group consisting of a
aecSlh SOTRRL! y SALAE B

, chronic | ynphocytic | eukem a,

mu|Brigflye theyredubtsshovd tieae Itithoying im0, stifivdgtiogy thebaceBs erpriessed
. lynmphoma, inter iate-grade B cell | , .
incrpesl GPRAFRITEIS |0|5I§f339 _ ,,‘Bhl_ge@ﬂpreééla% gt %&ﬁ@a}%ep’aﬂaﬂt
in bbﬁqgéfﬁeatedr&ﬁﬁemeﬂ%h& creRkeM%el 8 (HSA khévvR). ITER8 Y8t

7. human nonocl onal anti body that is capable of
indisppe that CEHR 2. 13 drgtis mgt trigger dpopiwsis GDiomsh himen Besglisositeat
CD‘ﬁﬁht he surface of a human CD40-expressing cell, said

JIYRE™ ant i body being free of significant agoni st

activity, whereby, when said nonocl onal anti body binds
to the CD40 antigen expressed on the surface of said

Creh 2 MR oo A0 soaf o) Rp b iy
and@PB8upnemndiBsading of :> a) the nmonocl onal anti body
CHR5.9 or CHER -12.12; -128-Db) the nonocl onal

antrh edy epiepimmed 11oyx 1 OhoiBItive e eils!fron RealthyXiddbrs

12.12; c) a nonocl onal anti body CO"E” sing an am no _
(pergent pusbrrbies &P Ee) wers seomm staeved i Ly heentainieg wedia and

.t e nc i D NO { equence s
stimul e LT 1 R RS ol Sy o LR, e
cultiR® wWREAWEREPw R MR SEQ 11 AdNG 1Byal) dndEthiE? NG, CelRRFere

both the sequence shown In SEQ I'D NO 6 and SEQ ED
colld@eBat Wndel Onmnimmibdso Phbshot IKKG phosphp K fn ¢ptanlkaaf phospho-

cid ence_se| ected fromthe group, consjsting.of )
ERE yfgtal E@ﬂ@ REeSPR Y ﬁoﬁqéé@ﬂrﬂﬁlﬂﬁp%& %fﬁletotﬁéaéé mteee deiggipd in
celliifsatERy WP biott he sequence shown in SEQ I DNG 5, both

t'he seQuence shown in SEQ ID NGO 2 and SEQ I D NO 4, and

botBridflye sCR4ie stirausti onvresithedSEGhdeeasMONAKEKvd p FHEQIhoxdation,
), & gonoc) on nt i pbody .havi n_anj no_aci d_sequence
ERK HE%%’SEQE%P% Rsemsphoraohond 83F eheghpidioRg s ?ead_mg to
surVi bROb A IREANAIGhS ElIRC HRAHERB IS R CANRIIS!ING
of the sequence shown in SEQ ID NO 1, the sequence
abragatedrihe eff SEQ SOIMOL3stinaratidnointthedesignebppepatbws foimmdrmal B

SEQ ED. NO. 1 .and SEQ I D NO 3; f) a nonocl onal anti body
ceuf@%“lﬂ%&w@o an epitope capabl e of binding the

1

CHIR 12.12 inhibits multiple signaling pathways such as PI3K and MEK /ERK in the
CDA40 signaling cascade.

In these experiments, 1.0 x 10° normal human B cells from healthy donors
(percent purity between 85-95%) were serum starved in 1% FBS-containing media and
stimulated with 1 pg/ml sCD40L (Alexis Corp., Bingham, Nottinghamshire, UK). The
cultures were also treated with CHIR-12.12 (1 and 10 pg/ml), Wortmanin, (a PI3K/Akt
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nonocl onal anti body produced by the hybridoma cell

line 5.9 or 12.12; g) a nonoclonal antibody that binds
wOQo@En4ey3it ope conpri sing residues 82-87 of thechwsaw4/037152

CD40 sequence shown in SEQ ID NO 10 or SEQ ED NO 12;

L L R R SR RTIE I R S

o . S ny -
9803 CAEI iR 0 Sl S EOhp Dol Toffetel bt Gand 20 minyes.
Phogptid-BREY pKddbbo-AkY, total £ki, Phdspho-ZK K/, and el wide\dRtected in cell

bi ndi ng assay; |j ) the nonocl onal antibody of
lysagpsdyWpstigmitiétm a) or a nonocl onal antibody of any one

! ) . e s . . Y

o B ST PSR iy or o o
thest Bignal tsarBdudivhimgelsediésndhagad tha gigaalt ransduetion ddbiesrakhowed

R T
of ti¥sB gﬂ&ﬁ& thes@ithiSn MOTRRSRA; A BB€D40r. 1aRuBtiod g(galteanot shown).

anti gen-binding fragnent of claim7, wherein
fragnent is selected fromthe group consisting of a

fragnent n F(ab')2 fragnent, f t, and
cHlE 8 1 e DRy el sivinens ot MM me AERE B ay
cytdlastli@iSdin o R nsahdl pEpecl onal antibody binds to
sai d human Cl Oantlger%vvlth an affinity (K ) of at
| edsthesb experBignts 4800lQ° npgnathur@n Bagells desinahesdithydohars ¢

o bR EETRANTE St Rnd B RyTRb i By FS°

confaiiisd ﬁltehfragmafsﬁﬁmteﬁaﬂiu@ngg/xﬁmjmomgA% CENOBingmkQ | D
NO 4, SEQID NO5, SEQID NO6, SEQID NO 7, and SEQ
Nottimgha@sbire, {IK) for B9mindtesraCells werk icokbecteaip 9] asd @0 minutes. CD4-0

was i T heNale- € -G B R Blissimatomn e

and St (pashRd @h 2 AV ESKTR BICERAM-anEXIR B3 hi?dh Gahta.Croh BicBhnSREH
nonocl onal antibody is free of significant agoni st

CAQenfinJIRAE3 mdr(Epita Crtveliotashaplagin o mafl aaiGIumAbi(ana
gl EIB% i gen expressed on the surface of said
Cm%:%ln{’t, e 8?%% h or differentiation of said cell is
I niBrxflye the rasudts whew eian TRARE and MRAK&d-pretipitbied withsCD40 a fier
sel ected fromthe group consisting of: a) the )
SCIHhGEghions PO ErttRest yith CRERr - 11223;{98&% forpation of the
DARTRAF/A i . .
O e B Pfers were o
charges anChd0 azpoissen (ataoet sledvedt ed from t he group

RN AL AR S R D SRRV S
the %%9@ (gel\é@ﬂined%we,tiﬁtﬁca%@%@eﬁe CHIROWN 3 i@y kg.%ﬁe %ctfbﬁd

1
E) NO 7, and both the sequence shown in
antagopist antidCBrmanoclonal antibody having a unique combination of attributes.

This fully human monoclonal antibody blocks CD40L-mediated CD40 signaling

pathways for survival and proliferation of B cells; this antagonism leads to ultimate cell
death. CHIR-12.12 also mediates recognition and binding by effector cells, initiating
antibody dependent cellular cytotoxicity (ADCC). Once CHIR-12.12 is bound to effector

cells, cytolytic enzymes are released, leading to B-cell apoptosis and lysis. CHIR-12.12
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NO 8; d) a nonocl onal antibody conprising an am no

aci d sequence selected fromthe group consisting of
woOherspegsence shown in SEQ I D NO 2, the sequeneeTAiSz0Mm/037152

in SEQID NO 4, the sequence shown in SEQ | DNOG 5, both

t he S8 2 and ID.. .
is o e BoIRaPor AL itody TamiL AL Pt e e
tumSERolEE NO 5; e) a nonocl onal anti body having an am no
aci d sequence encoded by a nucleic acid nolecule
conprising a nucl eoti de sequence selected fromthe

Exa&ig?éjﬂ : C&g&li&tahﬁ 9\11%{%05{%2%@?&%@ n&?ﬁlx\g@auu ,?Jﬁl?lépdeﬁ

‘CLIsegdeM@agtiaywn in SEQID NO1 and SEQID NG 3; f) a

nonocl onal antibody that binds to an i tope capabl e
of IBFﬂ’éﬂh%at’loﬁé“FFbﬂB’é‘Faé Hafpstsﬁafqrbéwca@ms@%@ébw tegigd for a
Helols:| r
veriGH e e @l b dgitn sy onclt odhs ARPRIIRM CL 1 and
mulﬂﬁle&ﬂyalemapmdnman CD40 sequence shown in SEQ ID NO 10
or SEQ ID_NO. 12 a nonocl onal anti body that.  bi nds
* to Aa%?“%?ﬁ pifefidn em%?rﬁ%qr}@ﬂwgéﬁ A paizentsn 8 GiLL; paticpts gpgh 8 MM
%uence shown in SEQ ID NG 10 or SEQ I D NO 12;
i) a rm ocl onal anti body that conpetes with the
e nonfthgondst effadtiiip pobfiféchiida dssB/sqB8 NEHL Paticdits] 8 DL atients annd 8
conpetitjve binding assay; and, j ) a nonoclonal
ant 1episht is an anti gen- bi ndi ng fragment of a

r}gpc!i I
* rgt | E(R itfi'lheg g{aﬁr}b %’g%(l ty\@%s a?gecm 1e§1%'r%8i 13%@,&5 ancfi 4
huNI gfi40tspnt i gen. 12. A net hod for | nh| b| ting growth

or dlfferentlatlon of a nornmal human
i rPﬁﬁV P@}%gwsem e‘ik&f‘F‘H@’ ABpeXiBY @spay (\%AWL ﬁﬁleé‘ffﬂ‘: 8 (lilypatients
n anti-CD40 nonocl onal anti body
seI gg?m@é%HgZe group consisting of: a) the
o norGmhpgaatntaiepétdedycytatbticHy 8t NHLGHBats 24 CRL phjieritd)@nd 4MM
rmnoc:l onal antibody produced by the hybridoma cell
i MUYMY or 12.12: ¢c) a nmonocl onal antibody conprising

s an ' : J#s)
cor By ek B A AR R T R ana s
seqgatet® shownin SEQ ID NO 7, the sequence shown in

SEQ ID NGO 8, both the sequence shown in SEQ ID NO 6
and SEQ ID NGO 7, and both the sequence shown in SEQ

ExahigNO £ 1808 rskidn &2 NRnt Adinfil SPAGS PP &bxidiy SRafky

conprising an am no . acld sequence selected fromthe
gr o%qdhwrtwbgamhgate antitrelis alguoh cossraviwithrSBQ CIDHMNOLRer

th SE NC 4, th
PRI SR P D e P RHiE Bethence shown | n SEQ

The ability of the two candidate anti-CD40 antibodies to cross-react with animal

CDA40 is tested by flow cytometric assays. Rat, rabbit, dog, cynomolgus monkeys and
marmoset monkeys are tested for this study.

The candidate antibodies show antagonist activity upon binding to CD40 on
human B cells. To identify an animal species that has similar response to candidate
antibodies, lymphocytes from épecies that show binding to candidate antibodies are tested

in proliferation assays for antagonist activity. The lymphocytes from the species selected
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ID NO 2 and SEQ I DNO 4, and both the sequence shown in
SEQ ID NGO 2 and SEQ I D NO 5; e) a nonocl onal anti body

wboavisrng4sam am no aci d sequence encoded by a nueCEiUS2004/037152
aci d nol ecul e conprising a nucleotide sequence

o T S PR B8 PR sne

N@:t% andobrillihd bp46e 1SH8Wemb Bel BEL2s!th: theansth
e ff) I\IOOB fa nonglt):il%obﬁ% §Jz?llgtl body v thast SH%S eto arﬁmlsm

Of“g@ goﬁ’é‘aﬂﬁﬁﬁtﬂe cisfl apinkpd isprgiastae iosind i SrHIC srdy s dlye tissue-

bin®h 3% ggﬁ? I a? I r(}itlcfabe fbtog%ﬁq%%é}gnail lgf)] S rgspondl%lé to-fhie cg)xdl%ate

antibodips insthe@ asest due ﬁlaaﬂer&ﬁnmir td fifat bbmd@&%mqmﬂm@le chosen
shown in SEQ I'D NO 10 or SEQ ID NGO 12; h) a nonocl onal
for toprgolrenstidiett bi nds to an epl tope conpri sing residues
QY 10
%t%‘z?gﬁﬁ’r%g%% &g E{ﬁg%%loaﬁ(g% ona D%Etl boéd&oigl;rg'%&c Wil
cyncmntmﬁamxﬂwjzﬁﬂ%e nonocl onal anti body CHI R-5.9 or
CH R-12.12 in a conpetitive binding assay; | ) the
nonocl onal anti body of preceding itema) or a
Exafiplogs: %o@‘h&éé%&%%&ﬁle%@mﬂﬁ% hnPER g.qang i tems
C)-1), wherein salrd anti body IS reconbinantly
pr o"Ean@mnlamdle@la’avmm targeting pnefilb o CHIR &lt2. 1 2sandiCHIR- 5.9

en bi nent , of .mgnocl ona ti.body of

o Tl AR HAR arl ISR conf] atBbnOirt
adnﬁﬁl@@f&lfihtor t@fndt-BSaridpanica PR dr sbé’mﬁifenssﬁﬁlcﬂofnlnﬁpér o¥hs are
bi ndi ng}tto said human CD40 anti ge sai d anti body or

barvyeptgg b Aforans Hstpoesp ﬁ@erfdoeego”fhesacgwmhaaam@f labded aatibody in
t Vi en said anti body or fragnent
tumg’fcwse‘%rn}ello P ﬁd&ga‘@ggéxgakf O antigen on saidB cell, the
gromh or differentiation of said B cell is inhibited.
13. The met hod of claim 12 V\,her e| n sal d nonocl onal
SRS d : Bf9. {R-1262d human CD40
antj gtk tdufdt
A Tdkileita @ﬁiﬁraB§Wé§)¥hét%eglaQ{s tﬁ% %o qfeﬂ]éﬂe)&l{?)n%v the
CHB?aB& dndﬁiﬁ%tz 13 nsAdisetticddlldwingstuies greouﬂemlmm sting of

2 f
o d ST ok R ook efier ADLis facdigted: oy gt
effel:t%f‘l:egllstshﬂg:szIKIKI hfa%r@ﬁﬂ g@ 2 nPdnBeyBRdH tﬁé’lj%g ﬁﬁﬁ ®F hntibody

wherein said proliferation is augnented
through Ee sesepion MicealeDdnt ihiagtaratingFe hecaptoBes velt dsgatibodies

f f id t.h
enefRER 3 g PE b Do Te froaPBin il iger A ATICS BehEFd cumor
groxﬂﬂilltiﬂibltﬂfn BodWBibnditahtl{oRidcmnRe! phditié tﬁf?, Yodel will

selected fromthe group consisting of: a) th

suggashbiat b ymemgrp8uiphibifrochgthese tep cendidate mAhs)ls fhainly mediated
by@@@qégégl%lsﬁntl body produced by the hybridoma cell
ine 5.9 or

Example 25: Liquid Pharmaceutical Formulation for Antagonist Anti-CD40 Antibodies

The objective of this study was to investigate the effects of solution pH on
stability of the antagonist anti-CD40 antibody CHIR-12.12 by both biophysical and

biochemical methods in order to select the optimum solution environment for this
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12.12; c¢) a nonoclonal antibody conprising an am no

aci d sequence selected fromthe group consisting of
woOherspegsence shown in SEQ I D NO 6, the sequeneeTAiSz0Mm/037152

in SEQID NO 7, the sequence shown in SEQ I D NO 8,

bot h S nce. s .in S D 6, and. SEQ. | D .
a8y DS SOt Al Tunde TR e sef g Copfirmation
stabBHS Jf CHNR- B2.121)s optifaNRCoAR@bti G HabRe YL 9.515.5. SBARd 3R a

am no acid sequence selected fromthe group consisting

conginafioe of SHFRAEEs N xchisioRTRTS (KHC-HRLIH, andiivodixchange
e R R R O BTGRP T2 Bt

aboltpHNG.045.5a el vieet dT thdie r&salis) one eecohvvended lia@phiintickwtical
and SEQ I D_NOG 5; e)._ a npnocl onal anti body having an
formplation eRumprisdegthismibedicis aéma@qﬁ%mmsalg&ﬂgiﬂ%ﬂ%@w@ut
e ‘ . | ¢ .
2 e B b o 8 PSR el porce
andtheingeqitnteombpliy.5.n SEQ I D NO. 3, and both the
sequence shown in SEQID NO1 and SEQID NG 3; f) a
nonocl onal anti body that binds to an epitope capabl e
MatfiaRiandM@nddze nonocl onal anti body produced by the
hybridoma cell line 5.9 or 12.12; g) a nonocl onal
ant Thedo§IR 2112 piiitetslytusedin thp farmplation spdics inghvuman tioasclonal

Bl TR NSRS SR Vo
150Dkt @nsitts 8P tWOREht CRATRS i WG HoBSY SitESs B8 Qos%fhe{f 1[3)5%
. human CD40 sequence shown in SEQ ID NO 10 or Q
disulfrsie pandp ) It 15 tangaise peingt thatPAOasll surtece eesapler e CRI40expressing
: ' - | R-12. 2 in.a
collGIRAEHAR R A hERkatA B ooud BharcthickE vaioltefson ana
autcamiivmedyflahmpioecdisbasg. i t em a) or a nonocl onal anti body
of .any ane of preceding items ¢)-i), wherein said
antT g 640 drig TBhsRAE MedpPp it Edy Wata (1 Qudenived purified
antilODAS (O 1278 Aot I co o@ib oté‘%fﬂ%%%/’édﬁgfaﬂ% was 9.7 mg/ml
fra I t1body of an 0

nt of a nonoclonal a one
CHIR-¢2.62 ian@bGQyéIrﬂO aMjspdinmtretrate,nl SOanil fodagnetibridetaepii$.5. The

SRR i Bl o Pkt
) gen, e ol . v, 1h

60° il K 6 SRR M o Bty bl 3P s OGRS

poirantiihgambility s@pleBwerelprepatdiieoyodiohkib o thedirhd QBRI AIdatidt

.0f said B.cell is inhibited. 16. The nethod of claim
differgnt pk golutionsand dhefol Bl 24 4 Icongenirpfénn inisaekygannie sas determined

b FRH ggfe o jg h an affinity (KD of at |east
ytzgout a1 giﬁtong%gb%wio . 17. The nmethod of claim,
wherein said fragnent is selected fromthe group

Taldo28.I GHIRY2 42 fanfubdiohs.agment, an F(ab')2 fragnment, an
Fv fragment, and a single-chain Fv

Buffer Composition pH | CHIR-12.12 Concentration
(mg/ml)

10 mM sodium citrate, 150 mM sodium chloride 4.5 9.0

10 mM sodium succinate, 150 mM sodium chloride 5.0 9.3

10 mM sodium succinate, 150 mM sodium chloride 5.5 9.2

10 mM sodium citrate, 150 mM sodium chloride 6.0 9.7

10 mM sodium citrate, 150 mM sodium chloride 6.5 9.4
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fragnent. 18. A nethod for inhibiting antibody

production by B cells in a human patient, conprising
wadmisdssseri ng to a human patient an effecti veramwsmio4/037152

of a human anti-CD40 nonocl onal anti body or fragnent

haranf._ cal ae d from-ithe arou concictina nf:- A thp
UILIA 2 S\ = Moy TS CUTTo T ||H T . A LB

Spdipaphosphate; 430 mM godinatehlogide Sy ol 79 115, "y B4

E
2

L~ A~

1AM spdimphosabate, 430 mM sodivmachlasidet he hvarl dons ceP
]qlﬁMgbcmenLSOW?@qidm?hlﬁﬁdﬁ\nnrl :'mal__aj 0 s

an am no aci d sequence selected fromthe group

coO . . . . .

ALy DERERAOCAIAL D WD Bt Hftacons
wasSisQyleDublar $he follbwirighroweslvence shown in SEQ I D NO 6

and SEQ ID NO 7, and both the sequence shown in SEQ ID

e ANO 6. apnd SE NGO 8: I I ti bod
D’@%ﬁfg’f’fgﬁaﬂGZ”E#“Z%”II%“%GS%Cgegggﬁgeogg e??eld ?r)c;m t he

group consjsting.of the sequence shown in SEQ I D NG 2, .

th eC@é@@&I@éalsﬁﬁ?ngI qf deffeyeniforppletion pampley, ap MoniRisdising a

: 5 : o aown i n SEQ -134-1D
Mldrﬁ@%ﬁg]g@gé%@é‘e%@%ﬁt gﬁg%gg?%p?ﬁjéﬁ%gquence shown in

SEQ ID NGO 2 and SEQ I D NO 5; e) a nonocl onal anti body
SDSH @G an am no aci d sequence encoded by a nucleic

acid nol ecul e conprising a nucl eotide sequence

sel I@ﬁérﬁ%t&ﬁ&f’ﬁnﬁfb%g%m FOfShinbig u%ﬁ ubBos ¢RYRAGEne Gel

shown in SEQ ID NO "1, the sequence shown In SEQ ID
undeOn@1-redneing enchredleing eopditiors. Brotein vian dSEQed by Nopmassieblue
SH&%%? ID NGO 3; f a nonoclonal antibody that binds to an

8 t ope capabl e of binding the nonocl onal anti body

produced by the hybridoma cell line 5.9 or 12.12; ¢g) a
Sizd R S ChrofidbdPOsHY (SEealPRCpds to an epitope

conprising residues 82-87 of the human CD40 sequence
sh [ - oM : .
ant Dkl st it Pa et b Al Treadieed P8P8 Rltiance
HPBC-vdth #TotdbaahTFRFGEDS006SWIENCalumno W0 M SEuinpivephkde, pH
or 85? I.D NO 1&; i) a_monocl onal anti body that
7.0 gg gy e Rhage ftp Hlow 4t RELY/GRMI Nt | body CHI R-5.9 or
CHIR-12. 2 in a conpetitive binding assay; j) the
: I i f € ~FNg itema) or a
CatIH?PE%&IL% alczﬁ%a%g%?hg {CEB{%?E'CG)‘

nonoc ant| any on€ of preceding itens

c)-| wher ei n i d antibody is reconhinantl

o et iR e ABROUR G oS O FBON P W atosmy 6008 FIPLC
sys@pl wilie B ThbRe Mepdd waend efunth, HonaKd ARREs, M 7BoYm&ile phase

any one ofé{)r eceding itens a)-j), Wwherein said
A and 50y ERRES, poraining 398abl NoCl phit7.3 pombbilepltdsy B at a flow rate
Ofapgoﬁgrhﬂlg to said human CD40 anti gen;

Results and Discussion

Conformational stability study.

Thermal unfolding of CHIR-12. 12 revealed at least two thermal transitions,
probably representing unfolding melting of the Fab and the Fc domains, respectively. At

higher temperatures, the protein presumably aggregated, resulting in loss of DSC signal.
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said anti body or fragnent thereof being free of
significant agonist activity, and whereby when said
wanviswatds4 or fragnment thereof binds to said CDROT/US2004/037152
antigen on said B cell, the gromh or differentiation
of said Bcell is inhibited. 19. The nmethod of claim
For 1ifh, fontrelaéomscsednthgypnpadepthallovaest theuusl thnsition temsaitdre was

Tl it ff t
deffghi thq A BRI Tgnh 1o s et Ad abovS e
meltth fehlyRrabittds b ERGIRAlOCESmBRIRA LR F&RMTAS S SUB 56 5

|ng of a Fab fragnment, an F(ab')2 fragnent, an
provided arigtBAD w1ﬁnddglwr$pn@haat¢xml ﬁatﬂhtyfasalgmnstratedl_lzﬁthz higher
]%@¥e pod f or h|b|t|ng growt h of cancer cells of B
foefting dergpera %br|3|ng contacting said cancer cells
with an effectlve anmount of a human anti-CD40
nonocl onal anti body sel ected fromthe group consisting
of : a) the nonoclonal antibody CHHR-5.9 or CH R-12. 12;
nocl onal anti body produced by the hybri doma
SD§)fﬁﬂfa£E 9 or 12.12; c¢) a nonoclonal antibody
cogﬁ§|5|ng an_am ng acid sequence sel ected fromt

1242 keypHatiopesagplss aheld 4ndfrivers lrgghytpcbaw@@ for 2
mo e BEANEIA 5 YR ANESER LD for 6P ONRAGELR0ARe

conditidnSkpcids VN mpleankdr veight (.N’IW)&‘&' a8 &ibaend RGWMDa werSbobdrikd in

« fome'\'gmqsggﬂggﬁgﬁ:%i é%%%ea%@&ﬁﬁﬁ b5 CkpE Brimo o el

forr1hsCAR b5 ddr&tPlced attﬂTFS %%061 ERGFecidianth MW IER0b KDMCoAId be

t he sequence shown in 14, the sequence shown
seenmtp%EQSlaDdNH%O both the sequence shovvn in SEQID NGO 2

d@g@gﬁsn j08S, b@;ﬂkﬁﬂg% CC%QE]{?’C?)%WQGR& Egﬁebms and

hghaehaaﬁa mh AW SROKBA G 1 ‘k@@le d}ha‘éuﬂel? UBhe1 00 RISA Ypecies seemed:
nmol ecul e conprising a nucl eot | sequence sel ected

not ffiglnradneiblyr adpinersasdds with gnaseasitigesodwtpnepitd esugisesiingi nongigyliide

cor o kAR OSSP AR B aP g it
unkAGRO Mdﬁﬁﬁés @ﬂSDB(-Ri&GEhﬁhblﬁty ldﬁnﬁaﬂs@ﬂoﬁédchdbﬂmﬂ&@@bis&)ased on
of hinding the nmonocl onal anti bod ﬁroduced by t
g

the pRppAiRige RrITEEYT CHlRd 25 29 Fggmuiatiops -at ghl 30 ﬁd}@r@m@aw more stable

ds
enBABRYY GBI B2 SE? 8B PALL QBR, HOERES BY O ARl Ko mo
shodfl).or SEQ DD NO 12; h) a nonocl onal anti body that
bi nds to an epitope conprising residues 82-89 of the
hurran CD40 sequence shown in SEQ DD NO 10 or SEQDD
NO 12; i) a nonoclonal antibody that conpetes with the

SEGrHRSE] andlisisant i body

SEC-HPLC analysis detected the intact CHIR~12.12 as the main peak species, an

aggregation species as a front peak species separate from the main peak species, a large
fragment species as a shoulder peak on the back of the main peak species, and small
fragment species were detected post-main peak species. After incubation at 5°C and 25°C
for 3 months, negligible amounts of protein fragments and aggregates (<1.0% ) were

detected in the above formulations and the CHIR-12.12 main peak species remained
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CHR-5.9 or ffIR12.12 in a conpetitive binding

assay; | ) the nonoclonal antibody of preceding item
wapomro4gssmonocl onal anti body of any one of preeediusgo4/037152

items c)-i), wherein said antibody is reconbinantry

produced; and -136-k) a nonocl onal antibody that is an

greafth Eﬂaﬂ%"/@?ﬁ@k‘yr{datﬁ hagiB ). OFlowe Ve iroted Ahgraaith gﬂdyaltyf
any one of preceding itens a)-j), wherein said

derﬂmém@nn sﬁoea@aMO%@ld:lapwfmgintaytsoﬁonggb@q iH 4 31ang pH 6.5-9.0, as

o e 4, e AR TR R 98 AL RNy Smonis,

abou%Czt:«t%' % éteéiw\eﬁedee&vedvg%gm B8hAd pAtY. B aehieEss thagmant

her eo inds to said 0 antigen on said B cell, the
aggrgga:tvet Wererdetticfellen et aﬁlfom@atloslal(@latgn@feﬂhlowm ThhSBECHERLC

f. cl a| id nmonocl onal
resu ﬂlqdlfﬁgﬁ/agm'gg'l’?ds I ﬁ‘ﬁﬁﬁ%ﬂq&bﬁ%@n‘f?& en with an
affinity (KD) of at |east about 6Mto about 10 . 2 .
The method of claim, wherein said fragnent is

Tabl%%e ;‘%ﬁj eEJlfs &t‘iﬂ& PP[‘?étéﬁih ntaﬁ{pé% ddig@r feh PGREBRd

an Fv frag ,
acceis?r%te c()E‘l%gingr agnment. 24. The nethod of claim,

\Ahnr ein the cancer—is—selected rom-the -oHB
Sa@BﬁSI sting OfMﬁerepkl’{?lkl s | ynphons K Witﬁ%

I yrrpholqg.d c I 40%@ | #0°Gul [t495Ce e(bom140§3-cel40°c 40°C

| ynphojra, ™ hi ghgrad@€ B cel3ml ym homa 1 m 2m 3m
Contoler Negh at e gpade |Bogel || dysiphpaho | owddr ade<iB) cel41.0
pHWSTDhOIT@.MB ¢6kh aqigee I ynpohobl aspi c |l gukem@.2 | 18.1
OG5 TC [ bEYkeris,3 At HUgKLTIgs ukqeoase 7.85. 1A102
ledgsﬂxluu 99} ll g?l IIL I.h :. 6IIIU Igl ﬁl bt:‘ ] (..Uflé)fl S ”9.8

Pavay -ani-.

PH30 o ThOKE, a9 oot A o =T o S Z e T
PHi® _gr 09h3 cand34t i Agodt : 12809 hel mbflacl oA 9 body 124
pHGH R- 5| 90.2r COBR- 128724 h)8%he nohdcl onals antlilbbdyl 13.5
pHptr.Hduceed.by t82.8hyhr8ddbnel &9 | | Khé€ 5/96dr 12121P; |c)16&2
pHMocl pogb angplaody eagpri 50.09 ariAM Nassci d Xeuency.6
Sel'ected fromthe group consisting of the sequence
shown in SEQ ID NO 6, the sequence shown in SEQ ID
NO 7, the sequence shown in SEQ ID NO 8, both the
ce shovvn in SEQ I D NO 6 and SEQ I D NO 7, and
CE%E‘?JI#%P WhSi%uence shown in SEQ ID NO 6 and SEQ I D

-137-d) _a . nonocl onal antj OOdi/ onprisin
W

Qﬁffﬁ?(ﬁ?léi daysindetected the ftactGHOR Bt %‘86‘136’%1%?1‘33??9%69’

el SO e TS B A B gdsion

varibiids Bluteagidst-triam seaky upevies. Jhblu?2i shoBEd dapbl@léhcanﬂthSEQ
percgﬁ@ggég tp%?q%@?gl%g IrEaIi]r? pgaiaéﬁﬂ{q ?2 i gg\;\g]ciés rlmi? %gd}c[%faﬁgﬁté on

solution pH. The control sample already contained a high degree of acidic species

(~33%), probably due to early-stage fermentation and purification processes. The
susceptibility of CHIR-12.12 to higher pH solutions is evidenced by two facts. First, the
initial formulation sample at pH 9.0 (t=0) already generated 12% more acidic species
than the control. Second, the percentage of acidic species increased sharply with

increasing pH. The charge change-related degradation is likely-due to deamidation. The
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e) a nonocl onal antibody having an am no acid sequence
encoded by a nucleic acid nolecule conprising a
wouals@atisde sequence selected fromthe group ceasiUskioag37152
of the sequence shown in SEQ ID NO 1, the sequence
shown in SEQ ID NG 3, and both the sequence shown in
aboveidatd ibdile tHatahig type@fldBeiakatain of GHIRD ht2 omainiaintizddod ybout
that binds to an epitope capable of binding the

PH 1@dexl onal antibody produced by the hybridoma cell

line 5.9 or 12.12; g) a nonoclonal antibody that binds

B L

o an epitope

r‘nrrprl lhﬂ r S Q’) QO r\f fh hllnr'nn cDhaN c-aru_l_ence
Samplgwn || OMﬁjﬂmali o or SEQ 1D NO 1 Cldl?Vaﬂ%m | onal

anti bod )é_ ai°Ctor@ﬁCes4QRﬂ h4Q°6e @(pocﬁ°@nal 256kt | H56Yy| 40°C
CH R- 5| GH R 32n1P lim @2 apnpeti tj Ben bj Bdnngl assjagym

Cohtrol the49?®n04>§.9na49.ant4902>dy5@3 P3Eoed3N® | 3xm B32.0r| 8.6

pHOOCTIONAs a4 DogY7 Of 3ny| a1ilg P32 Y e@ﬁ@“ NR.OUEMB2 | 56.4
s XURR z¥ 5T ERdTs SERE3 Al §O 3(1115 3EFOI iééf 443 157.1

A RIS W A Yo i&ﬁ’” LR MR opTR9 1633
PEP oot pALTetAng |4 bdel 232 | 3ohhes b zg;d 5297727
DHl 6egrerto-f of 43.95] 4he_Faan) 14-6y] B3 %—’eﬁf LAy 652 | 84.6
pBi7di Ng¥2.d 549.9 haih@in| €D40| ant i h3h4 k36.4 bed#bbdy of-
pH7aymend9.3 hea&df | bRV np- frep- of SB§AI F4@ant 7agoni st | -
pRGI0 Vi [y 3 ang wher eby] when| sai df anyi psgly pr frpagment.

IJ"&

tnereo' bimds To said CD40 anti gen on said B cel'l, the
growh or differentiation of said B cell is inhibited.
26. The nethod of claim 25, wherein said nonocl onal
ody binds to said human CD40 antigen with an
Con %'I_ﬁlty (K) of at |east about 10 6Mto about 10 .
- 13%e A hakhesipuifibad effectodra¢amf@Batinnd e phyacathtmighsiabilities

i t f t h t
o GERETLTE o - RSP, e oy o i
degﬁﬂﬁ%nepﬁﬂ@hﬁ 6 CHIRIEIY, .widéh whdemimhized aopHChBLIS. 2Eased on

wherei n said autoi mune di sease is selected fromthe

Ovelgﬂmt@bthn@t&tngrewmwstﬂ@nh@um ln@agn@equ@é remnpHyon comprising .

ois SR & ol FRR ESLBRERG CoC LS BOREZ Bl forppdoe in

abouy BB hiM odived @Ndcﬁlatéll’a@oﬁtemﬂ‘lhﬂﬂssodiuhg ailbSde, 2fhd taving a pH of
met hod for treating a cancer characterized by

aboghit @8si on of CD40, conprising administering to a
human patient an effective anmount of a human anti - CD40
nonocl onal anti body sel ected fromthe group consisting

Exafiple 20: Checatttadibowith CHIRFN9dyd CHIR-12.12 or CHI R-12. 12;
b) the nonocl onal anti body produced by the hybridoma

Cliiéll\odjédd®ep- 9 or 12.12;

The overall objective is to provide an effective therapy for B cell tumors by
targeting them with an anti-CD40 IgG1. These tumors include B-cell lymphoma, Chronic
Lymphocytic Lyphoma (CLL), Acute Lymphoblastic Leukemia (ALL), Multiple
Myeloma (MM), Waldenstrom’s Macroglobulinemia, and Systemic Castleman’s Disease.
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c) a nonocl onal antibody conprising an am no acid
sequence sel ected fromthe group consisting of the
weeaqsmaes4shown in SEQ ID NO , the sequence SROWMUSR204/037152
SEQ ID NO , the sequence shown in SEQ ID NO , both
the sequence shown in SEQ ID NO 6 and SEQ ID NGO 7, and
The E%fnﬁl fob theS € aideteis HR@Whined iSpikast I dBofigtasuinSenduke of activity
8; d) a nonocl onal antibody caonprising, an am

maydzf btajpeliomhesskl el toageni ik stugdicd dp 2688 aerh gﬁ&vm be
conb S IR By B o A BRIEE B

prodeedd) the sequence shown in SEQ 1D NO 2 and SEQ ID
NO 4, and both the sequence shown in SEQ ID NO 2 and
SEQ I D NO 5; e) a nonoclonal antibody having an am no
Phage.] ¢ sequence encoded by a nucleic acid nolecul e-
conprisin nucl eoti de.sequence sel.ected fromth
1 iy AP Ermeralinlt s et SRuRioT R subts i ool
1, ddifnagqeence shown in SEQ ID NO 3, and both the

sequence shown in SEQ ID NO 1 and SEQ ID NG 3; f a
»0 imlosndisedrasadomdsafaty doletabiliy, and changspn serpe mankats|of CD40.

py Oh oA TS Aoas? Bt R shdigsttont BEERS (ibpibhith ot
antahaslyB cBad, R NSy bPadGuRB fdrQiR6e BAMRAEI Si Ng resi dues

82-87 of the human CD40 sequence shown in SEQ ID NO 10
or QEQdeRtiNgof Morhihan onedesslespreiallyrfor didgyent ngicabiprylg.g., the

oA BB aRBErSRBRFe ot TR 5B oG Jrdfo T Be
I) RcEBAYGh gRae IRNt | body t hat coﬁpet es with the o
nonocl onal antibody CHR-5.9 or CHR 12.12 in a

e orfaticits aveeddsedwieeky asayal-timg pharmapniansticdRk) samplingdayftially

of eceding itema). or nonocl o antibo of, ;any .
el R el B b kindim fogiRE AGRE e B i e PG Priabre
r emﬁ&m@@&ﬁ mepﬁ@dé&stﬂli@@ﬂéndﬁ)y of amogt.onal anti body
that is an antigen-binding fragnent of a nonocl onal

antTHodial(sy isppgn tormbisbtspyidcBeich dymplama, L1, pod ppfentéally other

saig fra nt tains the capability of specifically
bi A%F?%gm gg%aglc{fshunan CD40 antigen; said antibody or
b r a9eeRbn tohasRafinkesenfinrastefiesis Ghiclichantetyd dosd, ahd

activity, and whereby when said antibody or fragnment

t hawelgningrneiddense o puti-ODWY agkiibgen on said B cell, the

ropwh.or differentiati.gn of saidB.cell is_inhibi .
3o Kea e Phb RN R o Sormh St R 5 Bl e B Bk
antigbady dbidishsrot Phaeinid human CDA0 antigen with an
affinity ( ) of at |east about 10 6Mto about 10 .

. The nethod of claim?29, wherein said fragnent is

Ph se&'ﬁct ed fromthe group consisting of a Fab fragment,
2R (ab')2 fragnent, an Fv fragnent, and a
si Ngverat il wivbd maielih the above-mentioned tumor types with

concentration on B-cell lymphoma, CLL, and Multiple Myeloma (MM). Separate trials

may be required in low grade and intermediate/high grade NHL as CD40 may have a
different function depending on the grade of lymphoma. In low-grade disease, CD40 acts

more as a survival factor, preventing apoptosis. In higher-grade disease, interruption of
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30

32. A nethod for identifying an anti body that has

antagoni st activity toward CD40-expressing cells,
woaoprdsismg performng a conpetitive bindi ng ageaywsmots7is2

a nonocl onal anti body sel ected fromthe group

consi sting of: a) the nonocl onal antibody CH R-5.9 or
CD@IHBiBaalmgﬁrﬁay Igpd tdveclndmatic | Mow thamoncodody, aqnd anlre dhnbynetsobkedule

hybyi d rracell e.5.9 or .12.12; c) a nonocl onal
ma%ﬁ?{ P%BWPF%?%@PI’&?FER?WB gaci d sequence sel ect ed

fron1the group consi sting of the sequence shown in SEQ

I D NO 6, the sequence shown in SEQ ID NO 7, the

she rd@@a@h tﬂmetuarpos’&t@tlbmthaoh& fabed mmeStamtpn@ ptearehown

140 an th the
qcass St AR SR
seI ect glgfﬂ%r om t e gnWHéPﬁgfaﬂﬂregm no aC| d Sequence

roup consisting of the sequence
shdinterinadiSeQVHD: CBOP-Rifhkursequence shown in SEQ ID
NO 4, the seguence shown in SEQ I D NO 5, both the
seMilipd Mysloma: frhgmoherspyidpilirghd SEQ 1D NO 4, and
bot h the sequence shown in SEQ ID NO 2 and SEQ I D
NO 5; e) a nonocl onal antibody having an am no acid
seqde Deeismmdo désdohiynua oncohtéive vath studyok datddengrogidfsi ng
a nucl eoti de sequence_selected fromthe group
consi SEFGULE cwﬂ:gp@gj@g;&ﬁ shown in SEQ ID NO 1, the
seque %?erﬁﬁiﬁ%’\ﬂhétﬂelsﬁgo éQe Narlgbr cA0EE BRlRs Eﬁ?{{)ﬁﬁﬂ:‘éﬁ{ﬂﬁ bf
shown in SEQ ID NGO 1 and QIDNGC3; f a nocl onal
ant i bohllylcaliﬁﬁC&Wnds to an epi t ope capabl e of binding
the, onal produced by the hybridoma cell
| i neng&&%bfd(isfs h&ﬁe I vonocl onal ~ anti body that binds
to an epitope conpr|3|ng resi dues 82-87 of the human

CD40 sequence shown in SEQ ID NGO 10 or SEQ D NG 12; h)
PhagedHnocl onal antibody that binds to an epitope

B TR A el A O
conipefing therpicsant chiaitierdd tobeabesthmbird. t EMeXigl isdn a stage of

nonocl onal anti body of any one of precedln% itens
disgase where fheae &5 1o dapdardief theysay, then ¢ EnglaBrmane hyontroﬂed study
co R Ay Al i, AT BRRC P e B AR AR odrBidBid gandara,
1ha@h@ﬂﬂp4mh@ﬂﬂdmsa&u@nﬂwﬂgﬁent retains the capablllty of
specifically binding to said human CD40 anti gen. 33.
An ant agoni st anti-CD40 nonocl onal anti body t hat
specifically binds Domai n of CD40. 34. The nonocl ona
anti body of claim 33, wherein said antibody is a hunan
ant i body.

Many modifications and other embodiments of the inventions set forth herein will
come to mind to one skilled in the art to which these inventions pertain having the benefit
of the teachings presented in the foregoing descriptions and the associated drawings.
Therefore, it is to be understood that the inventions are not to be limited to the specific
embodiments disclosed and that modifications and other embodiments are intended to be

included within the scope of the appended claims and list of embodiments disclosed
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35. The nonocl onal anti body of claim 34, wherein said
antibody is free of significant agonist activity.
Wo 2diE/03&s54 The nonocl onal anti body of clai m 33, palaISei0n/037152

sai d antibody has the binding specificity of an
anti body selected fromthe group consisting of the

hered) tAlEHREAYh @p&dlbcteﬂnﬁ)te binplayed heree teylaireveseB i® a gautric head
anti body produced by hybrldona .cell line 12.12. 37.

descriphlveBeiise PBWaﬂn A4t {06 guiposss QLRI wherei n sai d

an tAlEg\chlc'aﬁo gﬁ%ﬁt %‘{;)ggﬁt{o‘?@ n%ﬁ&ﬁédqﬁ'ﬂﬁé tit@atthn dre
ant'i pro uce ridoma cell |ine deposited
mdlmti‘vle af Itim 186 ﬁms@sitlﬁcd inDepars ta whish tHF invesBappatais. All

d I d h
Doif Snekpaies ppplisatan g herppnfsoel by R 0% Sftne

exteﬁlc & Pedch indhRLuSI ﬁhbﬁ@é’cfbnad}tﬁaﬁﬂﬂé‘pﬂh@%dma g@éﬁlﬁﬂﬂly and

specificity of nonocl onal "anti body CH R 1 2 or
indigdupllBindicagd to vhcorpovatedbmreferandebody of cl ai m 33,
wherei n said anti body binds to an epitope conprising
resi dues 82-87 of the human CD40 sequence shown in SEQ
I D NO 10 SEQ NO 12. 40. The nonocl onal anti body of
claim 33, wherein said antibody is selected fromthe
group consisting of: a) a nonocl onal antibody
conprising an am no acid sequence selected fromthe
group consisting of the sequence shown in SEQ ID NGO
t he sequence shown in SEQ ID NO 4, the sequence shown
in SEQ ED NO 5, both the sequence shown in SEQ I D NG 2
“and SEQ I D NO 4, and both the sequence shown in SEQ ID
NO 2 and SEQ ID NO 5; b) a nonocl onal anti body having
an am no acid sequence encoded by a nucleic acid
nol ecul e conprising a nucl eoti de sequence sel ect ed
fromthe group consisting of the sequence shown in SEQ
ID NO 1, the sequence shown in SEQ ID NO 3, and both
the sequence shown in SEQID NO 1 and SEQ ID NG 3; c¢)
a nonocl onal anti body that binds to an epitope capable
of bi ndi ng the nonocl onal anti body produced by the
hybri doma cell line 12.12; -142-) a nonocl ona
anti body that binds to an epitope conprising residues
82-87 of the human CD40 sequence shown in SEQ I D NG 10
or SEQID NG 12; e) a nonocl onal anti body that
conpetes with the nonoclonal antibody CHR-12. 2 in a
conpetitive binding assay; and f) a nonocl ona
anti body that is an antigen-binding fragnment of the
CHER- 12. 12 nonocl onal antibody or the foregoing
nonocl onal antibodies in preceding itens (a)-(e),
where the fragnment retains the capability of
specifically binding to the hunman
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CD40 antigen. 4 . A nethod for inhibiting a CD40
| i gand- nedi at ed CD40 signaling pathway in a human
wODRd@G/0exg38 essi ng cel |, said nmethod conpri sing PCT/US2004/037152

cont act i ng sai d cell with an effective anount of a
H nrrael-onal fr hao
Applicant'sora%étﬁ‘s'a" ant+—CB40—ronoctonal *lntema't’aﬁ?t(é)o oot hﬁ"‘ ed—f-From-the

oo 01 OUP gODFpdng Of - &) el nBoCTEF 2004/

Ul AN LA Y2 moTT \ %3 UTI™X aIILI—IJUU

| nl
produced by the hybrldona cell line 5.9 or 12.12; c) a

el ect 23%@@‘%%@@@%@% B oaueee
shown in SEQ DD own in SEQ ID

NO 7, the sequence sho Ie1§§8$ ID NO 8, both the
sequence shown in SEQ and SEQ I D NO 7, and both
the sequence shovvn in SEQ ED NG 6 and SEQ ED NG 8; d)

A. The indicationd] Ao the b
25 sequence seI ec

IDENTIFIGAFHON @FHERRSITA, t he sequence shown i MFUBFEPEDari®nied oo tafiitional sheet [X]
Name of depositoly @stistegguence shown 1 n SEQ ED NO Z and SEQ ED NO 4, and
bot h t heAmergareiiye Gliraollgtti®EQ ED NO 2 and SEQ ED
NO 5; e) a nonocl onal antibody having an am no acid
Address ofdeptﬁs&qlnﬁﬂlbre(ln@ﬂﬁg(p&ﬁlﬁod@ahd@unmwc| eI c acl d nol ecul'e conprising
a nucl eo ﬁ@; A seI ected fromthe group
consi stl P agy até hovvn in SEQ ED NO 1, the
sequence {iiotivied and both the sequence
shown in SEQ ED NOl and SEQ ED NG 3; -143-f) a
hinde tA Aan AanitnNnno £Aa

o

er blO dgica matena e

Joo! 1 'ﬁ eor ogtr OUp R SR Sterlretri]t&m Oh? deicH)tlon on page 18, line

DateofdepOSIt”U"U"' ottat—anti+b uuuy that—b epttope—-Eap

ber a
of bi ndi pg pﬁﬁ‘?nbm | onal anctces%ongum by th
hybrl doma C I|ne§5 9 or|12.12; g) a ﬁ% | onal

rhat pirmds toan -‘pl topE t,uuﬁl ST g 1 esTdues

¢ ADD'T'O'@E "‘@9‘” S epte iR AP0 sequence s WtiMRlRR issEyugdpn Ridiignal sheet [

ocI onal antibody that binds
PageZZq@egﬁ%%eD(%l@ ?39%@?% resi dues 82-89 of the human
CD40 sequence shown in SEQ ID NO 10 or SEQ ID NG 12;

i) a nonoclonal antibody that conpetes with the
nmonocl onal ant| body CH R- 5. 9 or CHHR-12.12 in a

\ [ s Al Aol PN S = 1Y
LT UTVvVeE UI IIuI Ty aocsay L =B oeE€+—6Hen CArte 1 uuuy

. DES'GNA?ﬁD SE%T%%F@B WHIgH 'N'P‘%‘\ﬂoﬂsj ARG MAGE (ftsrifestors prar fepfgskyalehStatsf) any

one of preceding Itens c)-i), wherein sard antibody 1S
reconbi nantly produced; and k) a nonocl onal anti body
that is an antigen-binding fragnent of a nonocl ona
anti body of any one of preceding itens a)-j), wherein
sald fragnent retains the capability of specifically

Al ocRdAN  _ant i Aon
UI Ilul T Lu QOI.I U ||u||uﬁ SO a1 A\S2 B N7

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., “Accession
Number of Deposit’)

For receiving Office use only For International Bureau use only

E(This sheet was received with the intemational application [1 This sheet was received with the Intemational Bureau on:

Authorized officer Authorized officer

£

Form PCT/RO/134 (July 1998) -124-



42. The nethod of claim4 , wherein said nonocl onal
anti body binds to said hunman CD40 antigen with an
wahbosuags4 (KD) of at | east about 10 6M to abouPCt@s2004/037152
The met hod of claim, wherein said fragment is

al aprt.aod ha ney—-af-—n Falhh fr annnn

t
Applicant'sora%éﬁE ected 1 rom thegrotp—con 1nt8mctidﬁé!’?pblibati&r\r86.“” FHAgeRt
d

file reference < F( %2@1?07f0@§gnem an Fv {ragnent, E PC'§/U82004/

y ot /| 4 The vmf
C o it —r.l.,

DI IIUI cToliaritT 1Tmv ragreTre, TIc Sf

L 3 T
wherei n sai d human CD40- expreSS| ng cell is a nornal

Si gnal ?nﬁéeﬂ%%m % &%@#GA%& el g 0
phar maceut i cal a human

nmonocl onal anti body th 1%9 abl e of specifically
bi nding to a human CD4 |ge expressed on the
surface of a human CD40- expreSS| ng cell, said
A ;ge mdmahb‘r# ﬁégebﬂé;ﬁélaéeﬁbﬁeg%?%%g%uh%iggﬂirBtﬁé'a)ld’ ?lcal maté?l'al res er'%e%f?‘ E?hﬁ’ah,{o?l "11:1 page 18, line
grotp—eonststing—oeft-—a)—the—rpnroclonral—antibody
B. 'DENT'F'%HPW@EQO%% CH R-12.12; -144-Db) t Hetheroemesislae iderified on an additional sheet [ ]
Name of deposim fhdtitodly produced by the hybridoma celT Tihe 5.9 or

12.12; chmericanigmd Cuitate Gatdctilrody conpri sing an am no
aci d sequence selected fromthe group consisting of
Addressofdepdsmlnsmmmm/@pmowmdbbwa I'D NO , the Sequence shown
|nSEQIlR£ é b sequence shown in SEQ I D NG 8,
both the HN@E‘V 0 SEQ 1D NO'6_and SEQ | D
C @éw@é shown in SEQ I D NG 6 and
SEQ I D NO 8; d) a nonocl onal anti body conprising an

Date of depost 1T 110 actad—seguence——seleeted—fro b..e gr-eup—consi-sting

of the seg in SECCTTS NEe quence
shown in S%w t he sequence ShO&ﬁEIS A%SEQ
poti—tie Seyuclice SO or:gg FENO—2—ard SV

NS
C. _ADDITIONA J'I"R@QPNS EAE bt arftees equence sholil 'WOWatSEQOW"'DeW“de't'O“a' sheet []

Page 2238 %2t 1. M, e RndBROPRF U2ite i ac o mol ocul e

conprising a nucI eoti de sequence sel ected fromthe
group consisting of the sequence shown in SEQ I D NO
1, the sequence shovvn in SEQ I D NO 3, and both t he

or—m

SC CTICT DI WATAY L i\ +—NC=F O O\ | -Neo——— 8
D. DES'GNAF@EB‘EF%W& WHIGH WP'EHWS N?FMADW techsicaos et fepﬂ deswed famabl e

of bi ndi ng the nonocl onal anti body produced by the

hybri doma cell line 5.9 or 12.12; g) a nonocl onal

anti body that binds to an epitope conprising residues

82-87 of the human CD40 sequence shown in SEQ ID NGO 10

or SEQ I D NO 12; h) a m)nocl onal antl body that b| nds

E. SEPARATEM@H@%aﬁjﬁm@éw%%wtarm@@@cab@ NO 10 or SEQ | D I\IO 12

The indications listed below will be submitted to the Intemnational Bureau later (specify the general nature of the indications e.g., "Accession
Number of Deposit’)

For receiving Office use only - For International Bureau use only
[Z’]/This sheet was received with the international application [] This sheet was received with the Intenational Bureau on:
Authorized officer Authorized officer

Form PCT/RO/134 (July 1998)
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i) a nonoclonal antibody that conpetes with the

nmonocl onal antibody CHHR-5.9 or CHR-12.12 in a
woaopausgsive bi ndi ng assay; | ) the nonocl onal pantisbwdy37152

of preceding itema) or a nonoclonal antibody of any

one of preceding itens c)-i), wherein said antibody is

! anantly produced; and ) a nonocl onal anti body

ATG) # an antigen-binding fragnent of a nonocl onal

O TaVATD Yoo VA~ - To VAT Y=o AU AT A=Tor=Ta T T RN v== AR P VI iy

S aiuefunigginENg « Maeduss) YASIIHRe? -Capale Tiskespnofras pegistical | y

bi ndhﬁﬁaﬁﬁﬁ@imﬁr?%%ﬁﬁﬁbﬂﬁﬂ rECHARrAEN oFhe
THPHRPGAT SFVMICRDORCANGMSEON THE PURFRISES OB PATETEr EROTEVERE

conmposition is a liquid pharmaceutical fornulation

conpri sing a buff ewrFxNenoeamroRdt o maintain the p of
nﬂd%.@nf B Sk APoRidiRN0BeRdsrRRRuED Birdu v fo RBGIHs PH

ARD VERBILIMAS THRIRSENTISSUPDEURGUANT PO RULEALai M 46,
ere| n said fornulation further conprises an

oz (Nameuad AR PERSPIBRAT A9 ®h anount to render sane
gﬁ,@{.’f@@ﬁnﬁb@n near isotonic. 48. The pharmaceuti cal
KpocvehNem of claim 47, wherein said isotonizing
%@:ui@?ﬁﬁdl um chl ori de, said sodium chloride being
&ft* 1*%sai d fornul ation at a concentration of
about 50 Mto about 300 mM 49. The pharnmacéuti cal
Deposited poPehal€ it | Semrgfortotaddnm 48, wherein said sodi um chl ori de
is present is said formulation at a concentration of

NentificatBld Rdered 3@y BMoidd.  The phar maceut ipgals o g&gﬁ‘mn of

any one of clains 46 to 49, wherein said

Mwsﬂﬁ}‘ consi sti A‘(§$49-SUCCI nat e,

Mma’%’i %@mgh%’%ﬁgﬁgg Elffers. A53e phar naceuti cal
conposition of claimb50, wherein sal d fornul ation

Tha duperBORPEY ses@posied Ig: DU h kbntifxidestriigion Captboad i:Gtucafc datotption dvikdted

:‘;g;"; e;"gegvaﬁ% WeresgetypSemmber 2003y iiplaeamticeal Deewitysy Spberirpoghave
Eiai , Wherein said buffer is sodi um succi nate or

AT Yoummmmi g_r at ewaam &.m @a&mt@a&h £ uR bR 30 FiRd. t O

Thawm lb L fogte har maceut i cal co osition of rightyto

receivey o ‘_zg.fn ggu?f{ mdn;gt estrnix,an“n§ r_g%lp R 3:1!«:3 E@;&% h‘m tent&

'!‘rndemﬂrid

rom a
0.001%to about 1 0% -146-54. The phar maceut i cal
If the cul pyd dip eyybe drtrpyed fiyying Be offobtive tirm ofths dbpasityif shalf keyouri s

resposihilfty 86 Teplags thom with Livige eftpres af s sseent i n sai d f or mul ati on

The strains RilEHR wB0IHRH fdr b GFo@ A MkastB 0@ duDaaddv® Wépofit, S%eve years atter the
oSt rocen FUREs EBORASKIDE, ¥ SFeNEong, OObe T Staomgud unny pehasiogunives are
sientor s Trees

THe vinbility of the enlturcs tited above wax teytcd Scptember 23, 2003. O that date, the culfures were
viable,

Intcruational Depasitory Autharity: American Type Cultura Collestion, Managear, VA 20110-2200 USA.
Slgnature of pexson having muthocity to reprosent AXCC:
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Lee, Sang Hoon Long, Li Lu, Xi aofeng Lugman, Mhammad
Yabannavar , Asha Zaror, |sabel <120> Antagoni st

wanwis/CBs® Monocl onal Anti bodi es and Met hods f eCT/TiS&i08/037152
Use <130> PP20107.004 (282916) <150> 60/565, 710 <151>
2004- 04- 27 <150> 60/525,579 <151> 2003-11-26 <150>

60/ 517, 337 <151> 20Q3¢ #oH KI6PAMMED<170> Fast SEQ f or
W ndows Version 4.0 <210> 1 <211> 720 <212> DNA <213>

Artificial Sequence <220> <223> Codi ng sequence for
| i ght chehwnad nbRodandl an@imodyrthat-1OCtxpablean spdotlithally biitiing to a

CD 2> (1) ... (72 <400> t t t .
o i fgisessed 6 e Sgeoe B APt ageid
moneR¥bnbBY itibbdy Rifg BeY ok 8BniGkint h8snibeiriMey, viftkeid sRd ¥@¥noclonal

Ser 10 15 gga tec agt ggg gat att gtg atg act cag tct

antibedy exhibitsdacreasgd aste-tggor@ciiviGereldive tGhy equeyalént emgant dfishe

Th .Ser. P S h. 0 t ;
TR TR R R Y
tumdAdctiViry isTidEayRaan @istagéd budrfoue &efgiraft tndPefiodey Gsid¥ the Daudi

Ser_ Ser G n Ser .
human B cell lymphoma cell line.

2. The human monoclonal antibody of claim 1, wherein said antibody is
selected from the group consisting of:

a) the monoclonal antibody CHIR-12.12;

b) the monoclonal antibody produced by the hybridoma cell line 12.12,
deposited with the ATCC as Patent Deposit No. PTA-5543;

c) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
ID NO:2 and SEQ ID NO:4, and both the sequence shown in SEQ ID NO:2 and SEQ ID
NO:5;

d) a monoclonal antibody having an amino acid sequence encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

€) a monoclonal antibody that binds to an epitope capable of binding the

monoclonal antibody produced by the hybridoma cell line 12.12;

f) a monoclonal antibody that binds to an epitope comprising residues 82-87
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;
2) a monoclonal antibody that competes with the monoclonal antibody

CHIR-12.12 in a competitive binding assay;
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35 40 45 etc ctg tat agt aat gga tac aac tat ttg gat

tgg tac ctg cag aag 192 Leu Leu Tyr Ser Asn Gy Tyr
wémsigessieu Asp Trp Tyr Leu G n Lys 50 55 60 eCwuggm4/037152

cag tct cca cag gtc ctg ate tct ttg ggt tct aat egg

gee 240 Pro Gy Gn Ser Pro Gn Val Leu lie Ser Leu

G y) Ser yhsmoRsGorAl antfody Of piecéifing Bém aP6r Hindnéelénaastibody of
agg ttc agt ggc agt gga tea ggc aca gat ttt 288 Ser

any ealﬁyof\mpcqﬂartg ) Phereigspidgnjibegdy is apspmbipa n@, y)rqcmced and
Ph
9of oat é??m%%aﬁﬁa FPafif 29y MFaRERchiniag 0t

monAb@nMaintlﬁl)dy & my@ne ofpreciingGlems\igih) Twher&"mrsaﬂidﬁagh%t Hétains
Otg t a caa.act ccg ttc act ttc ggc cct
the ¢agab1 W&%ﬁﬁmgggg’@% 1R fo gidhympan &Dﬁb@‘i‘g@hr Pro Phe
Thr Phe Gy Pro Ay Thr Lys 115 120 125 gtg gat ate
aga cga act gtg get gca cca tct gtc ttc ate ttc ccg
433. Val ThsmdrioeloAnigpnfibgdyTdfrclaral 1, Aterelh sainwnSelonalahtibody

Phe l.ie Phe 0 13 140 ca &
bindg,saie Fuigg CHAD en Wit gt oy (kLo LR ieRGehoRt B Shito abour
10%sP Gu Gn Leu Lys Ser Gy Thr Ala Ser Val Val Cys

Leu 145 150 155 160 ctg aat aac ttc tat ccc aga gag

gec aaa gta cag tgg aag gtg gat 528 Leu Asn Asn Phe

Tyr, Pro A@ﬁgon%oﬁqaﬁeﬂ I{n%%aélagge cé%'&?ocﬂc?n L8 m\éﬁbclﬁzrﬁ ai]r&?ody of

170" 175 gec etc caa aac & 'ec cag

claifitlic aca gag cag gac 576 Asn Ala Leu G n Ser Gly Asn
Ser Gdn AQu Ser Val Thr u G n Asp 180 185 190 age
aag gac age ace tac age etc age age ace ctg acg ctg

age aaa I P

The- Loa Al focf el opflr SffacllzeBE exftsiti ofEha
comasing admansteiiCtot loungeepatignt apadfegtive at@nt af a hagabaiRi-CD40

Al g L H's Lys vVal Tyr Ala Cys G u Val
mon?ﬁ&’nais%t‘@%ﬁsy %rgalg{g 220 ggc ctg age teg ccc gtc aca

aag age ttc aac agg gga gag tgt tag 720

6. The method of claim 5, wherein said cancer is selected from the group

consisting of a non-Hodgkins lymphoma, chronic lymphocytic leukemia, multiple
myeloma, B cell lymphoma, high-grade B cell lymphoma, intermediate-grade B cell
lymphoma, low-grade B cell lymphoma, B cell acute Ilympohoblastic leukemia,

myeloblastic leukemia, and Hodgkin’s disease.

7. A human monoclonal antibody that is capable of specifically binding to a
human CD40 antigen expressed on the surface of a human CD40-expressing cell, said
monoclonal antibody being free of significant agonist activity, whereby, when said
monoclonal antibody binds to the CD40 antigen expressed on the surface of said cell, the
growth or differentiation of said cell is inhibited, wherein said antibody is selected from
the group consisting of:

a) the monoclonal antibody CHIR-5.9 or CHIR-12.12;
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Gy Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Ay

Gu Cys * 225 230 235 <210> 2 <211> 239 <212> PRT
we20Br448sti fi ci al Sequence <220> <223> Li ght charmwsefo4/037152

12.12 human anti-CD40 anti body <400> 2 Met Ala Leu Pro

Ala Gn Leu Leu Gy Leu Leu Met Leu Trp Val Ser 10 15

G y) Ser tigShofdNondb ﬁhtibbﬁY YrddubRt bylihe hiAbiidoped cdlt Inel%lor

Ser” Leu Thr 20 25 30 Val Thr Pro Gy Gu Pro Ala Ser
12.12j e Ser Cys Arg Ser Ser Gn Ser 35 40 45 Leu Leu Tyr

S Asn Gy T T Leu. T, .
550" pednge o g ecpfitiiRuy ftad Hhid Bt sk o
the &6iip Asiidisfihg oAlhR s6queri€e stowdiln SBQ B WO/6 thesaubsqe shogn in
Phe Ser Ay Ser Ay Ser Gy Thr Asp_ Phe 85 90 95 Thr
SEQ HANG;4 the geqgghcespgviya) SEQA Q:&ebithAlpsagapncgshowa n SEQ

01§y BSERPD 9788 HERLa B2 o ge0 o o

NO#B8rg Arg Thr Val Ala Ala Pro Ser Val Phe H e Phe Pro

2130 135 140 Pro, Se Gu.Gn Leu L Ser Ay.Thr

Al D) sor ayamoglenslcpbod Eompsingoityaiio s EioaSh ciesiEd fom

i D Rthé Y&uiide shown i

e 06 B4 oA Spinf ol 20 B NN oy
SEQ/H) NTh4, tl seqBenceAsbpwi 80SEQIDIN0: Sobothl the sepipn@eshowh in SEQ
D N3 and SEE b R:4. 30 b0l 6 Sutile s8WnTR SEQYD %2 4¥sEQ D
NO:5;

e) a monoclonal antibody having an amino acid sequence encoded by a

nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

f) a monoclonal antibody that binds to an epitope capable of binding the
monoclonal antibody produced by the hybridoma cell line 5.9 or 12.12;

g) a monoclonal antibody that binds to an epitope comprising residues 82-87
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

h) a monoclonal antibody that binds to an epitope comprising residues 82-89
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;
i) a monoclonal antibody that competes with the monoclonal antibody

CHIR-5.9 or CHIR-12.12 in a competitive binding assay;
J) the monoclonal antibody of preceding item a) or a monoclonal antibody of
any one of preceding items c)-i), wherein said antibody is recombinantly produced; and
k) a monoclonal antibody that is an antigen-binding fragment of a
monoclonal antibody of any one of preceding items a)-j), wherein said fragment retains

the capability of specifically binding to said human CD40 antigen.
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Ala Asp Tyr GJu Lys His Lys Val Tyr Ala Cys G u Val

Thr H's Gn 210 215 220 Ay Leu Ser Ser Pro Vval Thr
woyesosBasssPhe Asn Arg Gy Au Cys 225 230 235 <PLOAS3004/037152

<211> 2016 <212> DNA <213> Artificial Sequence <220>

<223> Codi ng sequence for heavy chain of 12.12 human

antg - CD4Q\c anti kst dih WittaBrieht 610k 4B sad Grag@entit t
ggg ctg age tgg gtt ftc ctt gtt get att tta aga ggt 48

selegfied foeythe groupagngsinaceie Fabgraprerngag Hah): fggmgnaan b
t tc cag, 9 agg tec ctg aga etc tec tgt gca
ﬁag&? t’%&‘?aé‘& 1ef$’€%§:veﬂgg%er%44 agt age tat ggc atg cac
tgg gtc cgc cag get cca ggc aag ggg ctg 192 gag tgg
gtg gca gtt ata tea tat gg@dgaa agt aat .aga tac cat

gcd®- 240 Thgananselogelpniibadyjgicclaign’ twhereis saig mponoglonglantibody
. . . _a
bindf§ off bl 85 CHA0 BliEard Win A AAELY () oEBTFERAL IO T to about
10'gdy aga gat ggg ggt ata gca gca CCt ggg CCt gac tac
384 tgg ggc cag gga ace ctg gte ace gtc tec tea gca
agt ace aag ggc 432 cca tec gte ttc CCC ctg gcg CCC
getjpage ApHoRRA rERid dcid ﬂlggscﬂﬁ%oé%%sﬁgé paBEueR6Ldd Hat
ggc tgc ctg gtc aag gac tac ttc gaa ccg gtg 528

encadrg ag hopinceayid spyueme stleated dionythe group cnsisiamgofthe segugnee

shogen 60 b o2, St e drfp BIGE b ip s tofiivo
and&FR) I (PYC ace cag ace tac ate tgc aac gtg 672 aat
cac aag ccc age aac ace aag gtg gac aag aga gtt ggt

gag agg 720 cca gca cag gga ggg agg gtg tct get gga

age, ,cag t C o .

o091 52 R D5 el Rl IR BB R ity
havigGpedificitt for 8 AAmas CIHAGNGGEN txjiregedort g stificeasila lamian CD40-

864 get cag gga gag ggt cit ctg get ttt. tec cca ggc . .
expresting epll, ShgTeRY £2ig pponosipngkantivg t%ﬂ&ﬁ@&l&%ﬁ@tﬁ%&@ activity,
w5, o B3T3 8500 L0k sy e
surfacs ofzaiy @ilethe geovath@r differasmtion of sa@d celtis idiihited andyeberein
saidgg qac anaf%?u%g&gst%@tc gtgﬁ)ll?gn% g%gl?p oa}itsis%ir?gc 08 gt aac tec

a) the monoclonal antibody CHIR-5.9 or CHIR-12.12;

b) the monoclonal antibody produced by the hybridoma cell line 5.9 or
12.12;

c) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:6, the sequence shown in
SEQ ID NO.7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ
ID NO:6 and SEQ ID NO:7, and both the sequence shown in SEQ ID NO:6 and SEQ ID
NQO:8§;

d) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
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gec caa ate ttg tga caa aac tea cac atg ace gtg CCC
agg taa 1152 gec age cca ggc etc gee etc cag etc aag
wqgaesggasseag gtg CCC tag 1200 agt age ctg cat eCHUS®4/037152
aca ggc CCC age egg gtg ctg aca cgt cca 1248 CCt cca
tct ctt CO cag cae ctg aac tec tgg ggg gac cgt cag
D N@tz PSEQ €D NOU, heFb&EthERGuae skdan BRREQED NOG #83EQ ID
a tct gga CCC 1344 ctg agg tea cat gcg tgg tgg
jg acg tga gec acg aag ace ctg agg 1392 tea agt tea
aCtedg gt @&Snéo@&a?&%&%g htagﬁ A I iacd & gﬂ%ﬁ’ce e%?&‘e%g a
1440 caa age cgCc ggg adg ag agt aca aca gca cg
nucigadid gholezalegoepivBl 4 meldotide segeteselegied &om thg@gragt

¢ tga atg gca agg agt._aca 1536 gca agg tc¢t_cca
con%gfa%gﬁj hepegupRee SgﬁljfnéﬁéEg?c@ ﬁ@ 1, dozsequence showe n $EQID

C A8 t Cc cacC
NS BSMER A i SR ONSRTD RAE C3

agaf)gt g aamencg:écbnag tatitecly that birtls 89an epitogt cap@bie eftindjgg the

C.ace 1 cca tec

mogbrat ety Bgatohy nitedigedt oot lg tace 1 o
Ct gg)l 776, @bkoddal 48t JdlyGhdt Bindd 68 ad @itopk %oﬂlﬁﬁsﬁg Hestififds 82-87

gag age aat 1824 ggg cag cg]%lge?g aac aac tac aag

of tb@ SEUENeft Yo B% or YR IgNOHer ttc
Ch)et c tI%Bn cgona?%%lbeotd t]?e?t%l %{8 %pl gg 081?181‘1% gres cﬁles 82-89

cag ‘cag ggg aac

of tE@Eulﬂ@i CDhug sé@ﬁﬁc&ﬂﬁﬁm&ﬁ@]&@ﬂ) N@l@@rQSEQGD@@@ 1age etc
tec_ctg tct ccg ggt _aaa tga 2016 <210> 4 <21X> 469

<21)> prymenocisnahaptitodyithgt campefenwith dyppsneciorml apghody
<400> 4 Met
CH%‘-%! Prgﬁ%l% ﬂg{éf?&?ﬁ&h :E%ﬁef%ts%?b%ﬂ%( Ala lie Leu
Arg) Gy dfioddelofml aﬁh‘od@}hatl an MaigeiGbindirguiragmienBolia Ser
Arg.Ser. L
monggifngl sl obghi) AP herRihoAEegmont e e QoRENLE Gfgpstically

blnd%rto%ahﬁbﬁﬁn@nﬂol\ﬁhgkﬁ.s Trp Val Arg Gn Ala Pro Gy
Lys Gy Leu 50 55 60 Gu Trp Val Ala Val lie Ser Tyr

Gu Gu Ser Asn Arg Tyr His Ala
12.  ° A method for inhibiting growth or differentiation of a normal human B

cell, comprising contacting said B cell with an effective amount of a human anti-CD40
monoclonal antibody selected from the group consisting of:

a) the monoclonal antibody CHIR-5.9 or CHIR-12.12;

b) the monoclonal antibody produced by the hybridoma cell line 5.9 or
12.12;

c) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:6, the sequence shown in
SEQ ID NO:7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ
ID NO:6 and SEQ ID NO:7, and both the sequence shown in SEQ ID NO:6 and SEQ ID
NO:8;

d) a monoclonal antibody comprising an amino acid sequence selected from

the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
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65 70 75 80 Asp Ser Val Lys Gy Arg Phe Thr lie Ser

Arg Asp Asn Ser Lys e 85 90 95 Thr Leu Tyr Leu G n Met
womwsBesssbeu Arg Thr G u Asp Thr Ala Val 100 1@6T1A%0004/037152

Tyr Tyr Cys Ala Arg Asp Ay Gy He Ala Ala Pro Ay

Pro Asp Tyr 115 120 125 Trp Gy Gn Gy Thr Leu Val

QA o S SO £ i o s

ID N®:9 a@il $EQIB WO, 258 boB0thd kequahee shbwnlie SEQ ID B¢s2 amliSEQ ID
NO: al Lys Asp Tyr Phe Pro Gu Pro Val 165 170 175 Thr
| Ser Trp Asn Ser Gy Ala Leu Thr Ser Ay Val Hi's

Thg) Phea h&fhodBRal @8 &aPhAimy Medmind Wcid 8qRice Sdod6d ¥y a
Leu Tyr Ser Leu Ser Ser Val Val 195 200 205 Thr Val

nuclgic gcidanolegle gupprisng snyclqiidespauenpe setgqtedfremdhe giayp

cousifipebf heben GEY sbth P IR VY SBsediec gl S

NO:Asdndlbysh the rseqtleﬁceTéHovWﬁ SBCPIIPNQ) Oypd BEQ IS O30 G u
Leu 245 250 255 Leu Pro Ser Val Phe Leu. Phe
& Pr oamenoplogal L%b%@bthﬂ#m‘i%‘@ a@@sﬂmcapéblewébmémséhe

{8 S0 T Bl 0 g 27
Tyg) Val ahﬁmoaoyal\mhb%f)thﬁ%n&]@ aBlepitdipd cddnprishsgrediiaes 82-87
of thg fgman TR sonynear Balh S5 QO UlorSHR BN Lou
ll:hysﬁ GQ/Q a@%oggﬁalg%?bé}g}ﬁthﬁﬁgn@% a{é?gltgr)éé cdﬁ%&?ﬁre; ilhies 82-89
of thefgman CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;
i) a monoclonal antibody that competes with the monoclonal antibody
CHIR-5.9 or CHIR-12.12 in a competitive binding assay;
1) the monoclonal antibody of preceding item a) or a monoclonal antibody of
any one of preceding items c)-i), wherein said antibody is recombinantly produced; and
k) a monoclonal antibody that is an antigen-binding fragment of a
monoclonal antibody of any one of preceding items a)-j), wherein said fragment retains
the capability of specifically binding to said human CD40 antigen;
said antibody or fragment thereof being free of significant agonist activity, and whereby
when said antibody or fragment thereof binds to said CD40 antigen on said B cell, the
growth or differentiation of said B cell is inhibited.

13.  The method of claim 12, wherein said monoclonal antibody or fragment

thereof binds to said human CD40 antigen with an affinity (Kp) of at least about 10" M
to about 102 M.

14.  The method of claim 12, wherein said fragment is selected from the group
consisting of a Fab fragment, an F(ab'), fragment, an Fv fragment, and a single-chain Fv
fragment.
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Pro He Gu Lys Thr He Ser Lys Ala Lys Ay Gn Pro

Arg Gu Pro 355 360 365 G n Val Tyr Thr Leu Pro Pro
weenosAugs@ u G u Met Thr Lys Asn G n 370 375 380TN&R004/037152

Ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp H

e Ala 385 390 395 400 Val Gu Trp Qu Ser Asn Gy G n-

Pro Qu Asn Asn Tyr Lys Thr Thr 405 410 415 Pro Pro

Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys

Leti5420 Ad@bthd@ Gordihibitiiglprolferatips oSe nomna) himan @ eeliGivherein

.,.dy.Asn Val Phe S s. Ser A35 4 45 Val .Met Hi .
sadgrdpRfon B popren R g iy ot D v, P ntigen
explesidd SR MARPLbE T 28 BRED, Md/mbthidd @Qpﬁpﬁﬁﬂ}% Sorftaciib kaid458ell

<212> PRT <213> Artificial Sequence <220> <223> Heavy

withcavaiffectve araeundof abfmap ant-CRfPanongrionabmbody selpeed, from the
<400> 5 t Gu Phe Ay Leu Ser Trp Val Phe Leu Val
g“’%%?nflftén%h_{’g‘t Arg Gy 10 15 Val Gn a/s Gn Val Gn Leu
Valg) G u tiRahofaddtodal ntBody CHIRVAD oS0HIROI 28,30 Pro Gy
Arg9 Ser Leu Arg Leu Ser Cys Ala Ala Ser. Jy Phe Thr
Phé) 35 4irp menasdenabantibpgy pegdpcedby thedyhridorga pelhline &P qr
12.1 la Pro Gy Lys Gy Leu 50 55 60 Qu Trp Val Ala Val e
"Sér Tyr Gu Gu Ser Asn Arg Tyr Hs Ala 65 70 75 80
As) Ser aViadnockmal@nyibAdy céthprisig areaiBimo abidgsedsmedseleded from

the gl‘%lslp |c_lonesis’cing of the sequence shown in SEQ ID NO:6, the sequence shown in
SEQ ID NO:7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ
ID NO:6 and SEQ ID NO:7, and both the sequence shown in SEQ ID NO:6 and SEQ ID
NO:8§;

d) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
ID NO:2 and SEQ ID NO:4, and both the sequence shown in SEQ ID NO:2 and SEQ ID
NO:5;

€) a monoclonal antibody having an amino acid sequence encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

f) a monoclonal antibody that binds to an epitope capable of binding the
monoclonal antibody produced by the hybridoma cell line 5.9 or 12.12;

g) a monoclonal antibody that binds to an epitope comprising residues 82-87
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;
h) a monoclonal antibody that binds to an epitope comprising residues 82-89

of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;
1) a monoclonal antibody that competes with the monoclonal antibody
CHIR-5.9 or CHIR-12.12 in a competitive binding assay;
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85 90 95 Thr Leu Tyr Leu G n Met Asn Ser Leu Arg Thr

G u Asp Thr Ala Val 100 105 110 Tyr Tyr Cys Ala Arg
womsEuyss&y He Ala Ala Pro Ay Pro Asp Tyr 1pETARE004/037152

125 Trp Ay Gn Gy Thr Leu Val Thr Val Ser Ser Ala

Ser Thr Lys Gy 130 135 140 Pro Ser Val Phe Pro Leu

) Pr o t@emondlonal Sntisydy b preﬁedm%t)éma) Yr 4 4fonbsRndlxmtibody of
16 Thr Ala Ala Leu Ay S Leu Lys Asp Tyr Phe

any pn@om@cwh@g iteims 968, Wwelmwdmﬂbw is gegompyiz Uﬂé’rPf@é‘Ped and

pr A 2 uhtnqellpainely affls gl fefdhoipl st

morfé@ton‘a’ﬁdnti%@ﬂy d\Bﬁly?&ﬁ o'af@»&c&'dhhg ‘itallns &y, ﬁhbreﬁﬁfaicﬁ&ﬁg‘rhﬁu retains
Gy Thr dn Thr Ag,r He Cys. Asn Val 210 215 220 Asn
the ¢gpabilijsonscifepllynkindmgio 3jd hympn 640 apligot g val c; u

t 'whereb
i o ForE e g B8 oSt ey
whe@ smd(ﬂrmbaﬂpo&agn\fait tHehneof bindls Rhwl@ﬂdD@rantlggmorPsamd Byesll, the
p 260 265 27Q ley Mt .e Ser Arg Thr Pro G u Val
gTO‘%r er Wat\93|°f\$%}8§/1%%11§/5{1“‘2 - 280 285 Ser His G u
Asp Pro Gu Val Lys Phe Asn Trp Tyr Val Asp Ay Val

290 295 300 Gu Val H's Asn Ala Lys Thr Lys Pro Ar )
G U6d u THermathod AéﬁameiS 30®redn erid mr@gbnalmntlhrgdy bxngs to said

nungSicriBhuin i eIk oyr ptiBo R D N i i m

Asn Lys Ala Leu Pro Ala 340 345 350 Pro He Gu Lys

Thr H e Ser ¥ls Ala Lys Gy Gn Pro Arg Qu Pro 355
3607365 The method of clalm 15, wherein said fragment is selected from the group

consisting of a Fab fragment, an F(ab'), fragment, an Fv fragment, and a single-chain Fv
fragment.

18. A method for inhibiting antibody production by B cells in a human
patient, comprising administering to a human patient an effective amount of a human
anti-CD40 monoclonal antibody or fragment thereof selected from the group consisting
of:

a) the monoclonal antibody CHIR-5.9 or CHIR-12.12;

b) the monoclonal antibody produced by the hybridoma cell line 5.9 or
12.12;

C) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:6, the sequence shown in
SEQ ID NO:7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ
ID NO:6 and SEQ ID NO:7, and both the sequence shown in SEQ ID NO:6 and SEQ ID
NO:8;

d) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in

SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
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Gn Val Tyr Thr Leu Pro Pro Ser Arg Gu Gu Mt Thr

Lys Asn G n 370 375 380 5val Ser Leu Thr Cys Leu Val
woysos@uyssPhe Tyr Pro Ser Asp lie Ala 385 390 396TABR004/037152

Val Qu Trp Gu Ser Asn Gy G n Pro GQu Asn Asn Tyr

Lys Thr Thr 405 410 415 Pro Pro Val Leu Asp Ser Asp

0 G SRR 80 B0k b D A i s

NOGys Ser 435 440 445 Val Met Hs Gu Ala Leu H' s Asn

H s_Tyr Thr Ser, Leu Ser 450 5 460 Le

o &) &y et hThahasls I sudiasidSdigpe 25de by a
nucl‘é[ct dcid ﬁio?écul%%@ﬂl%ﬁ(jlﬁg ﬁgﬁ%oﬁé’e%%ﬂuéﬂc@ Rtle6tea iffdnOthe 2rd

human anti - CD40 ant | bo&g <400> 6 Met Ala Leu Leu

congbting afith¢ saquenog shewn ieSERED MO, W%CWHCPF@WDIMSSEQS@

Noc%} it Bt siin i Fad 1 AR T A RAPHC oo

$Arg eﬁﬁbno%@dnaﬂlﬁlb&y tlﬁ5b141@s €c5ari-qﬁto‘pfa kapdbfe cBdindfsgthe
Asn Thr Tyr Leu Asn Trp Leu Gn Gn Arg 50 55 60

mormpén@l gntigody progugnddyshe Mmfiomﬁqu ljnely¥ o1 {51%he Phe

Af g JgﬁHn onég?ﬁﬁ&ﬁgt@ﬁﬁm Yo %ﬁéep@ge géﬁg%s‘\f%%rep@%es 82-87

of tlh@/]mmar%D4@\s@1uVade stbwnAh SEQIIID NQDI(M&!I SER yDWD:1Tyr Tyr
10 )105 alr%lgnoclonal antibody that binds to an epitope comprising residues 82-89

of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

1) a monoclonal antibody that competes with the monoclonal antibody
CHIR-5.9 or CHIR-12.12 in a competitive binding assay;

1) the monoclonal antibody of preceding item a) or a monoclonal antibody of
any one of preceding items c)-i), wherein said antibody is recombinantly produced; and

k) . amonoclonal antibody that is an antigen-binding fragment of a
monoclonal antibody of any one of preceding items a)-j), wherein said fragment retains
the capability of specifically binding to said human CD40 antigen;
said antibody or fragment thereof being free of significant agonist activity, and whereby
when said antibody or fragment thereof binds to said CD40 antigen on said B cell, the

growth or differentiation of said B cell is inhibited.

19.  The method of claim 18, wherein said monoclonal antibody binds to said

- human CD40 antigen with an affinity (Kp) of at least about 10" M to about 1072 M.

20. The method of claim 18, wherein said fragment is selected from the group
consisting of a Fab fragment, an F(ab"); fragment, an Fv fragment, and a single-chain Fv
fragment. ’
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Cys Met An Val Thr GAn Phe Pro Hs Thr Phe Gy Gn

Gy Thr Arg 115 120 125 Leu Gu H e Lys Arg Thr Val
wél2e0sA4assPr o Ser Val Phe H e Phe Pro 130 135 120TRIS2004/037152

Ser Asp Qu Gn Leu Lys Ser Ay Thr Ala Ser Val Val

Cys- Leu 145 150 155 160 Leu Asn Asn Phe Tyr Pro Arg

Gy A a&ﬁ@th%alfoﬂlﬁlbﬂh{g %mtﬁ/@ﬂ cahsd® céﬁ&meemﬁﬁeagsn
Ala Leu @ n Ser An Au Ser Val Thr

con@mng@pnm@mami c_aggerseﬂs wjth anspfesiie appuntgla @@nawﬁl -CD40

Th U, Ser 00 205 Ala As
mor’ﬁ‘; Onélea[?tlky@y ﬁ?eth_d&ior@ WPP ﬁ%{ nswé?‘g u Val Thr Hig
A ) 210 tﬂé&oﬂwmﬁyntﬂﬁidymsB oPICHIIRA12. l'Dbr Lys Ser
Phe Asn Arg Cys 225 230 235 <210> 7 <211> 474
<2P)> pHiE mzn@;iow aRtiody prodysed By, the hybpgpma selbling .8 05
12 hain of 5.9 human anti-CD40 anti body <400> 7 Met Qy
“Sér Thr Ala e Leu Ala Leu Leu Leu Ala Val Leu Gn dy
10 c}5VaIa r@ytﬁ)clklnal ftibo¥atorprisihg an MalnoGcid sBquenck yelédted from

A u Val s 20 25 30 Prpo Leulel
the gropp @@lwg g e segyengg §h W}ms@éj Eﬁ;@}@? thp Sepgronts shegn in
SE(%IE NU.? thé geﬁeﬂceTéth}{% Sh é“%ﬂﬂ'h@ séap néé/s‘ho%xn SEQ
eu 50 b Gu Trp Met y lie'lie Tyr
ID 19016 m;SEQ]IDN@ﬁgnd ®eh tl@EseQ@n?@slgmvlnn@E&HD PKM @m‘h SEQ ID

Nog_y Gn Val Thr lie Ser Ala Asp Lys Ser lie Ser 85 90
5 Thr Ala Tyr Leu G n Trp Ser Ser Leu Lys Ala Ser Asp

Thrg)Al a aMRénoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
ID NO:2 and SEQ ID NO:4, and both the sequence shown in SEQ ID NO:2 and SEQ ID
NO:5;

e) a monoclonal antibody having an amino acid sequence encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

1) a monoclonal antibody that binds to an epitope capable of binding the
monoclonal antibody produced by the hybridoma cell line 5.9 or 12.12;

g) a monoclonal antibody that binds to an epitope comprising residues 82-87
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

h) a monoclonal antibody that binds to an epitope comprising residues 82-89
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

1) a monoclonal antibody that competes with the monoclonal antibody
CHIR-5.9 or CHIR-12.12 in a competitive binding assay;

1) the monoclonal antibody of preceding item a) or a monoclonal antibody of

any one of preceding items c)-i), wherein said antibody is recombinantly produced; and
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100 105 110 Tyr Tyr Cys Ala Arg Ay Thr Ala Ala Gy

Arg Asp Tyr Tyr Tyr Tyr 115 120 125 Tyr Ay Met Asp
woabosiues&dy A n Gy Thr Thr Val Thr Val Ser SectAB6004/037152

135 140 Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Leu

Ala Pro Ala Ser Lys 145 150 155 160 Ser Thr Ser Gy

G Yoy Thr Ahéhddlchal- Sty tifaY & dnGitiYed-biladigAPdlmiehk oS
17%{)175 Phe ProaGI u1 Pr% I%I Thr 1% 1Ser gTrp AsnOSer

mor@cional zutibedy TfanySme of peecedisg itoms & ;) whereisy spidriygimens retains

Ser, Ser 195 200

the Gt otProiBEIRRaE fo 6 nli EBHoBtfiedE! 52 Fou
sald(QnYlba_JV orBdgmidnk thedddf %é@g@ﬁé@ of}ill’glﬂﬁc@nt(a\gﬁméﬁébtivﬁif @dRwhereby

His Lys Pro Ser Asn Thr Lys Val ys 225 230 235

whepsgidmngibady ordragnmang theyept Gmds @@1(}\@%4ngth onpaid Breell, the
erodfp @iﬁersﬁt?at@é%f%ﬁ? HRUERIR 5 0 Fro 260 265 270

Lys Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Gu
e s S L SBl St o i
BB b SRSty o i RO

Arg Val Val Ser Val Leu Thr Val Leu 325 330 335 Hi s

L d

Ser2¥an Tegnahes abguiny L. Alrain iRt it et e soup

con;EE't'in 1% 198 fr nﬁlaﬁf{f ¥5), Ba¥m3rd ad §0 id8meMd, Andh &rlgegubham Fv

ro Gn Val Tyr Lel Pro Pro Sér Arg G u
fragnmt375 380

24.  The method of claim 21, wherein the cancer is selected from the group
consisting of non-Hodgkins lymphoma, chronic lymphocytic leukemia, multiple
myeloma, B cell lymphoma, high-grade B cell lymphoma, intermediate-grade B cell
lymphoma, low-grade B cell lymphoma, B cell acute lympohoblastic leukemia,
myeloblastic leukemia, and Hodgkin’s disease.

25. A method for treating an autoimmune disease, comprising administering
to a human patient an effective amount of a human anti-CD40 monoclonal antibody
selected from the group consisting of:

a) the monoclonal antibody CHIR-5.9 or CHIR-12.12;

b) the monoclonal antibody produced by the hybridoma cell line 5.9 or
12.12;

) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:6, the sequence shown in
SEQ ID NO:7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ
ID NO:6 and SEQ ID NO:7, and both the sequence shown in SEQ ID NO:6 and SEQ ID
NO:8; '
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Met Thr Lys Asn G n Val Ser Leu Thr Cys Leu Val Lys

Gy Phe Tyr 385 390 395 400 Pro Ser Asp H e Al a Val
woLwsiues@E u Ser Asn Gy G n Pro Gu Asn 405 4P0OTAK2004/037152

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gy

Ser Phe Phe 420 425 430 Leu Tyr Ser Lys Leu Thr Val

As)Lys a98énodIcallamibGy c&shpridthy afeiind3ki ditdueb sdledted from
Phe Ser Cys Ser Val Met Hs GQu Ala Leu His Asn His |
the grppp Fesisiing of 81 segernap phqwrsinghQ [12 Ny thesgqusase shown in

s, e 5495,8 P00 oA s

ID NOrJ andtSEQ 15 ND:Hyumirbodinthe-sGdBcasttavhoitySEGID N2 kbd SEQ ID
Gy Ser Thr Ala lie Leu Ala Leu Leu Leu Ala Val Leu
Noé&n Gly 10 15 Val Cys Ala Gu Val G n Leu Val G n Ser

Lys | o %bho\é?dnai—éﬁ:ﬁibb&i h%Qng@n %911{5): &ls(gféqpﬁgé ??g&fde&%g

nuclBir acBemolegule Tomptisieg @lnylcréppdemwmcg s@ected/@ionﬁho

con%gtylg&fﬁhl'eu 50 Sgﬂ‘ynﬂ%ﬁ?w ghe% I|e e X‘sgeér%ig?]e

NOG Qné%d&h@iékeé{é’éncéfbmowﬂﬁlmc%mmmmm ﬁ:@NdBe Ser 85
Ala Tyr Leu G Ser Ser Leu L}/s ‘Al a_Ser

As p‘.) Thr aananqmnahmlbydz t@ibmniwo anepiops capahlontbinding the

monoc onAl antlbogy pr o}(lucedgoy'%ﬁg h%/r'idoaa ceTyI{neTy $ or 12. 12;

2) a monoclonal antibody that binds to an epitope comprising residues 82-87
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

h) a monoclonal antibody that binds to an epitope comprising residues 82-89
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

i) a monoclonal antibody that competes with the monoclonal antibody
CHIR-5.9 or CHIR-12.12 in a competitive binding assay;

1) the monoclonal antibody of preceding item a) or a monoclonal antibody of
any one of preceding items c)-i), wherein said antibody is recombinantly produced; and

k) a monoclonal antibody that is an antigen-binding fragment of a
monoclonal antibody of any one of preceding items a)-j), wherein said fragment retains
the capability of specifically binding to said human CD40 antigen;
said antibody or fragment thereof being free of significant agonist activity, and whereby
when said antibody or fragment thereof binds to said CD40 antigen on said B cell, the
growth or differentiation of said B cell is inhibited.

26.  The method of claim 25, wherein said monoclonal antibody binds to said

human CD40 antigen with an affinity (Kp) of at least about 10 M to about 10> M.

-138-



10

15

20

25

30

115 120 125 Tyr Gy Met Asp Val Trp Ay Gn Gy Thr

Thr Val Thr Val Ser Ser 130 135 140 Ala Ser Thr Lys
wohyosuesSer Val Phe Pro Leu Ala Pro Ser Ser LyeTA%2004/037152

150 155 160 Ser Thr Ser Gy Gy Thr Ala Ala Leu Ay

Cys Leu Val Lys Asp Tyr 165 170 175 Phe Pro Gu Pro

Val7Thr TValmsksd I aif6Ib, Seerdh Yaid\raghen id fdledted frdiBhe group

185 190 Ay Val H's _Thr Phe Pro Ala Val Leu G n Ser
congigdinggfye Eablﬁagmenséfl F{a}), figgmenfsan By, frsémersean%$lng}s1cham Fv
ﬁ%@ Val Pro Ser Ser Ser Leu Gy Thr @ n Thr 210 215

"Tyr e Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys
Val Asp Lys 225 230 235 240 Arg VaI GI u Pro Lys Ser

Cys Asp_Lys Thr Th S Pro 250. 25
B 8] o T gnethon ook, Glprets §iRgoBIR U giseRpisgcted
fronf B g%& Ear&saﬁ 0 Qéte%ﬁmd?ﬁ@ eRiRntaYuéSRtoluaeu Met H
e Ser g Thr Pro"Gu Thr Cys 275 280 285 Val Val
throktﬂalocytepemlapmslara Rhema@bid axtpitiey mukti)h: svlerosisy snipresing n
290 295 300 Tyr Val Gy Val Qu Val H's Asn
spo @tlﬁﬁyaﬁﬁ}en@%‘a‘ﬁg &“XP&“@‘%“%&%@%% 315 320 Gu Gn
Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val

Leu 325 330 335 His G n Asp Trp Leu Asn Ay Lys Gu
Tyr29Lys Aopsthoddonsagatisgna C,BBWT Shgagguzedy axp @SW@OE@D‘*O

R S i B By b P

motdconSedntiBody Sdlectéd fiod fhe §r35p 3&&1.<th oThr Lys Asn G n

Val Ser Leu Thr s Leu Val ¥ Gy Phe Tyr 385 390
39%) 400 the monoclonal antibody CHIR-5.9 or CHIR-12.12;

b) the monoclonal antibody produced by the hybridoma cell line 5.9 or
12.12;

c) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:6, the sequence shown in
SEQ ID NO:7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ
ID NO:6 and SEQ ID NO:7, and both the sequence shown in SEQ ID NO:6 and SEQ ID
NO:8;

d) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
ID NO:2 and SEQ ID NO:4, and both the sequence shown in SEQ ID NO:2 and SEQ ID
NO:5;

e) a monoclonal antibody having an amino acid sequence encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

f) a monoclonal antibody that binds to an epitope capable of binding the

monoclonal antibody produced by the hybridoma cell line 5.9 or 12.12;
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Pro Ser Asp He Ala Val Gu Trp Gu Ser Asn Gy Gn

Pro Qu Asn 405 410 415 Asn Tyr Lys Thr Thr Pro Pro
woaboslogssAsp Ser Asp Gy Ser Phe Phe 420 425 4BOTIUSR2004/037152

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp G n Gn

Gy Asn 435 440 445 Val Phe Ser Cys Ser Val Met His

A ) Al a asfonddichaPanibbil e thhybinddito éh5pitdpdcatiftisigrekidses 82-87

Ser Leu Ser Leu Ser Pro Qy _Lys 465 470<21 <211>
of ﬂm@w@u B4 ReuenoEsovR b SEY AP 10 BEQH) %9?%5 <222>

. A HRRTRERTEP S v 8 GRRRe el 0
oftmmnq:m@ sgfuen@ghowh in SEQ IDINOAprtSHO §? N2 t gg
t tt 4 P d |
vai) Leu aﬁl%méfgna@ﬁlbe t bfeplﬁrrﬁteslvglﬂiﬁlgg%{n%gkgg’caéﬂlgeﬁs

CHIBR8. 9k TIHRC1 AEE 1r9§ébrﬁrg%uac9&n€ﬁ% RAHF; cag tac eta 9 Ala
Val H's Pro Gu Pro Pro Thr Ala CyS Arg Gu Lys Gn

Ty 6) Le u teomesodona ratitmdy ofigteceding ttem ) gt a trwoclpgaltagtzbody of

any 887 o f ol s D05 il oy GrePbirahfly B ana
ga(k)t 0C adfiénddfshal &tibagy tHaeR aﬁ%ﬂtlgﬁﬁblh@ﬁgﬁatgm%ﬁt oftfC
gaa 192 Ser Asp Cys Thr G u Phe Thr Gu Thr Ju

mor@ybnale@tlbpéy of anyng ofpiscgling Beme ahijewheraintseid fsagnagheetains
ac 240 Ser

the R AR ARG RIR AL GREmllin EPROFTS oy i e

sa1d@rmbdyﬂ380r65ag71€bn7 fheBOf bemg free of s1gmﬁcant agonist activity, and whereby

when said antibody or fragment thereof binds to said CD40 antigen on said B cell, the

growth or differentiation of said B cell is inhibited.

30.  The method of claim 29, wherein said monoclonal antibody binds to said

human CD40 antigen with an affinity (Kp) of at least about 10" M to about 1072 M.

31. The method of claim 29, wherein said fragment is selected from the group
consisting of a Fab fragment, an F(ab'), fragment, an Fv fragment, and a single-chain Fv
fragment.

32. A method for identifying an antibody that has antagonist activity toward
CD40-expressing cells, comprising performing a competitive binding assay with a
monoclonal antibody selected from the group consisting of:

a) the monoclonal antibody CHIR-5.9 or CHIR-12.12;

b) the monoclonal antibody produced by the hybridoma cell line 5.9 or
12.12;

c) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:6, the sequence shown in

SEQ ID NO:7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ
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aaa tac tgc gac ccc aac eta ggg ctt egg gtc cag cag

aag ggc ace 288 Lys Tyr Cys Asp Pro Asn Leu Gy Leu
wongs¥aksséd n A n Lys Gy Thr 85 90 95 tea gaa R&CaUam4/037152

ace ate tgc ace tgt gaa gaa ggc tgg cac tgt acg 336

Ser Qu Thr Asp Thr He Cys Thr Cys Gu Gu Ay Trp
ID NOs6 &ysSBQ 1D 100: 71 &l Holk tikgbq@shde geevd GtSEfATD e 6tagd SEQ ID

tc ctg cac cgc tea tgc teg ccc ggc 384 Ser Gu Al a
NO%&)S Gu Ser Cys Val Leu H's Arg Ser Cys Ser Pro Ay

115120 : : ; ;

torPgat g P aiels ARG gaTphifRlci EAu Rl spllcd from
the Atcarp Tonsisting ofdlie sSquends shofri in FEQ@ IO QY the 58DiehGSshb4b in

SEQ D 3. 8 Fedlstosbit vy SEETSP: o B stsnigihofdrin SEQ
ID N&):2 881 SEQTA@:4Phf1 K3t el qdehee IRAvLASED D Nib:2 @A SEQ ID
cct tgg aca agg tec cca gga teg get gag age cct ggt

NOgyt 528 Cys His Pro Trp Thr Arg Ser Pro Gy Ser Al a

G u,Ser Pro 165, 170 175 gat ¢ t_cat ct

cocont Lnpnegidhef ybiogdy nvide af il aciffeafBlocBiodilby o
nucRi©adill SnokdictlelcdthpAk@ig AsiucRoide/suédts stliesiedioml B gfduyp

Ala Gy 180 185 190 ctt tat caa aaa ggt ggc caa %&ID

congistingefcthe seguencs sbawn ieREQJP NPH, &fyﬁsseml%m@g’}"‘@ W

* < > .2 PRT
N0, B8 eaudis sE R R INAICY R RER TZHO:E, e
G nf) Cys avabndodanal ditibod yhaCymdk euarl egitop caphblelds bilding/thk
Hs Pro | Pro Prqo Thr a Cys Gu Lys. A n Tyr
mo @%ﬁ@gogbpmdgcw %@P%%%l Xt eldcys Gin
Prondy i : ; -
03 Gt Yol B 5yl 27
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

h) a monoclonal antibody that binds to an epitope comprising residues 82-89
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12; and
1) the monoclonal antibody of preceding item a) or a monoclonal antibody of

any one of preceding items c¢)-h), wherein said antibody is recombinantly produced; and
i) a monoclonal antibody that is an antigen-binding fragment of a
monoclonal antibody of a)-i), wherein said fragment retains the capability of specifically

binding to said human CD40 antigen.

33.  An antagonist anti-CD40 monoclonal antibody that specifically binds
Domain 2 of CD40.

34.  The monoclonal antibody of claim 33, wherein said antibody is a human

antibody.

35.  The monoclonal antibody of claim 34, wherein said antibody is free of
significant agonist activity.
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50 55 60 Ser Qu Phe Leu Asp Thr Trp Asn Arg Gu Thr
Hs Cys Hs Gn H's 65 70 75 80 Lys Tyr Cys Asp Pro
wéslgwss@ y Leu Arg Val A n G n Lys Gy Thr 8BCOWSAH4/037152
Ser GQu Thr Asp Thr lie Cys Thr Cys Qu Gu Gy Trp
H's Cys Thr 100 105 110 Ser Gu Ala Cys GQu Ser Cys
Val Leu H's Arg Ser Cys Ser Pro Gly 115 120 125 Phe
Gy Val Lys An lie Ala Thr Val Ser Asp Thr lie
q/s%el u H@Gnqz@slombarmb@dy:yﬁclmﬁmhe@w sif @nitbedydiss the

Ol Al P o e Ly R A

proddcgd @ﬁyﬂxﬁﬁnﬂa? @llillﬁﬁz BACS Bn(Pth@ ahhlbodyilmoduwd By yBxs@orii eell line
Val Cys H's Pro Leu Ay Ala Gy 180 185 190 Leu Tyr

12G:n Lys Gy Gy Gn Ju Ala Asn G n 195 200 <210> 11
<211> 834 <212> DNA <213> Honp sapi ens <220> <221> CDS
<222> (1)...(834) <221> msc_feature <222> (0)...(0)
<2233 Coﬁiengommmermﬁibbdy of daign 33 ofleren eaifl antibety iCB46cted

<400> 11 at G cct . ct etc t .
frorg ghe grgep panst e? o5 a %ﬁ%atprmcegm Burdmee llinccgaRotied with
the X&lCA-S4pal&dR lﬁbb!m@@ BEN 598 oflhyRlidona&dn ﬁ’ﬁ&dﬁ)@ﬁlté&%ﬂh the

gaa cca ccc act gca tgc aga gaa aaa cag tac eta 96
ATQ@Ias BatnPPepaSitINPPIAPPA3Thr Ala Cys Arg Gu Lys Gn
Tyr Leu
38.  The monoclonal antibody of claim 33, wherein said antibody has the

binding specificity of monoclonal antibody CHIR~12.12 or CHIR-5.9.

39.  The monoclonal antibody of claim 33, wherein said antibody binds to an
epitope comprising residues 82-87 of the human CD40 sequence shown in SEQ ID
NO:10 or SEQ ID NO:12.

40.  The monoclonal antibody of claim 33, wherein said antibody is selected
from the group consisting of:

a) amonoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
ID NO:2 and SEQ ID NO:4, and both the sequence shown in SEQ ID NO:2 and SEQ ID
NO:5;

b) a monoclonal antibody having an amino acid sequence encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

c) a monoclonal antibody that binds to an epitope capable of binding the
monoclonal antibody produced by the hybridoma cell line 12.12;
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20 25 30 ata aac agt cag tgc tgt tct ttg tgc cag cca

gga cag aaa ctg gtg 144 lie Asn Ser G n Cys Cys Ser
woaewsdisss& n Pro Gy G n Lys Leu Val 35 40 45 agir/usam4/037152

tgc aca gag ttc act gaa acg gaa. tgc ctt cct tgc ggt

gaa 192 Ser Asp Cys Thr GJu Phe Thr Gu Thr Ju Cys

Lew)Pr o £8ndaiohalhitively Bt Bhda eLari@sitopk €o gﬁsﬁ @esﬁﬁ@s 82-87
tgg aac aga gag aca cac tgc cac cag cac 24

oftm@uc  sencer shopain AHQ 10 NOTHY orHBEQ@é\T@nl@, G
H S 7aomgéoc§ona?§rﬁlboag 9 801%@% {\?Jﬁh%? %ch%ag éfrbgdy

egq” gtc cag ca

CHnsmzu,Em&ympaumewld@aﬁy;aﬂn Lys Gly Thr 85 90 95
tea gaa aCa gac ace ateﬂ%a%c ace tgt gaa gaa ggc t g
Y

cad)t gt dmgnapkmakastinedy thek is sasptiger-bindinecyagms ofis CHIR-
12. 9 HofBtorA ¥ntiioRy 't the Phgdi g md8cibizl ahtBodt i r%?rg e‘aﬁ% items
gt CC gg

gag age tgt gtc ctg caf cgc tea tgc teg
(a)- &84»\!&6 thal fisaghhemt fyainGhe c&eabily of Madcifioally Hirslidy 1@ thehuman
s Ser Pro Ay 115 120 125 ttt ggg gtc aag cag att

CD&?H%E ggg gtt tct gat ace ate tgc gag 432 Phe Ay

Val Lys Gn lie Ala Thr Gy Val Ser Asp Thr e Cys Gu

130 135 140 ccc tgc cca gtc ggc ttc ttc tec aat gtg

t et ct @methqdcfogméﬁamg m@@49ﬂ1@a@memd\/§D4@mgmhg pathway
. 145 150
in afyigpap g DAEBeptEieingan 3 g Bod gomitiging ¥neihaghd fl it am

effeglive £huit 38 a Gahak dnt8.COUD tibifocBnal diftibodkelS@Eed Sy the broup
Thr Lys Asp Leu Val Val G n Gn 165 170 175 gca ggc

cona&@mfc aag act gat gtt gtc tgt ggt ccc cag gat egg

D Geftodlinfihy im g STELLE, ofS Gt

at &))C cc tht moabelohd] anitgglyaredet@ by the lg@eidaind cBR4né\s 9 or
Ala Leu Val Val e Pro He e Phe Gy e Leu Phe Ala He

12.1%95 200 205 etc ttg gtg ctg gtc ttt ate aaa aag gtg
geg&)aag ﬁﬁgn&&&aﬁﬁﬂlb%ﬁ§ c@x%fmsmg an amino acid sequence selected from

the group consisting of the sequence shown in SEQ ID NO:6, the sequence shown in
SEQ ID NO:7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ
ID NO:6 and SEQ ID NO:7, and both the sequence shown in SEQ ID NO:6 and SEQ ID
NO:S;

d) a monoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
ID NO:2 and SEQ ID NO:4, and both the sequence shown in SEQ ID NO:2 and SEQ ID
NO:5;

€) a monoclonal antibody having an amino acid sequence encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;
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Leu Leu Val Leu Val Phe He Lys Lys Val Ala Lys Lys

Pro Thr Asn 210 215 220 aag gee ccc cac ccc aag cag
wgQaespaesseag gag ate aat ttt ccc gac 720 Lys AraTRISe004/037152

H's Pro Lys Gn QQu Pro Gn Qu He Asn Phe Pro Asp

225 230 235 240 gat ctt cct ggc tec aac act get get

ccd) gt g acagndbichabaritiblotif (1@ bind6 & Ais¢pitopel capyable@fibiriitig the
Asn Thr Ala Ala Pro Val G n GQu Thr Leu H s 245 250

monssionghantibgdy preduesdpyfhe &@@w@é&egﬁa ohlfelBaa gag

agt ¢ g c aﬁﬁgngé‘?&xag E% t@gingé?b %%%nggé c%én%ﬂtlg recgad'ges 82-87
of t@iﬂl@lr@@bé@ s¢quan&Fhowalin SEQ I8 NOAI(gorGEQ ID2NG:12210> 12
Valdar g Armsieral giben ey b SLGPPpp SenprEys rbiies 82-89

of theSitmldi CBRo }%u%& s¥Bvn'th §E%I® QOLEESHY 2 NN a Oys
Arg Gu Lys Leu 20 25 30 11le Asn Ser G n Cys

Cy9) Ser aLmanc(o}@auImblédy) that yor@peted wish teumdadcl@il 401bo8y

As s, T GQu Pin u Thr Gu s Leu Pro
CH@@ 9(ﬂr P@%ﬂ%@ g’sa%‘ﬁn@é$ Eagﬂldﬁgeasﬁaé'u Asp %/p Asn Arg
G y) Thr thé mokyslofdl %nt@ddly'ﬂf r&édlﬁé_f temS ol‘-ﬁinc;lfﬁbbloﬁdlsanﬁﬁﬁdy of
Pro Asn Leu Gy Leu Arg Vi n Lys Gy Thr 8

anygge sépre@d;ngm?ms\g)ot) mher@n@?@ antipodyyis r@omb@l@ﬂ@lpyodnpgd and

\H/IaI%{ E,}elﬁ T on onaéglglbég/ig tl‘é?{s 1@'9@1),%@%%%% OE%/ S

monoclonal antlbody of any one of preceding 1tems a)-j), wherein said fragment retains

the capability of specifically binding to said human CD40 antigen.

42.  The method of claim 41, wherein said monoclonal antibody binds to said

human CD40 antigen with an affinity (Kp) of at least about 10 M to about 10712 M.

43. The method of claim 41, wherein said fragment is selected from the group
consisting of a Fab fragment, an F(ab'), fragment, an Fv fragment, and a single-chain Fv
fragment.

44.  The method of claim 41, wherein said human CD40-expressing cell is a
normal human B cell or a malignant human B cell and said CD40 signaling pathway is B

cell survival.

45. A pharmaceutical composition comprising a human monoclonal antibody
that is capable of specifically binding to a human CD40 antigen expressed on the surface
of a human CD40-expressing cell, said monoclonal antibody being free of significant
agonist activity, wherein said antibody is selected from the group consisting of’

a) the monoclonal antibody CHIR-5.9 or CHIR-12.12;
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Phe Gy Val Lys Gn He Ala Thr Ay Val Ser Asp Thr H

e Cys Gu 130 135 140 Pro Cys Pro Val Ay P e Phe Ser
woms¥akssder Ser Ala Phe Qu Lys 145 150 155 1€0TME2004/037152

H's Pro Trp Thr Ser Cys G u Thr Lys Asp Leu Val Val

Gn Gn 165 170 175 Ala Gy Thr Asn Lys Ttir Asp Val

Valp)Cys thd softsdlonal anbﬁﬁﬁyéiﬁiub@&lb}lﬂr& 18Ed3i88 céll Gndb 3 or
Leu Val Val He Pro e e Phe Gy He Leu Phe Ala H e

121@95 200 205 Leu Leu Val Leu Val Prie He Lys Lys Val

L B G AR RS 5 Ses o
the é‘rBﬁp Eéiﬁhls@mg off ¢he seqeence yhdvat in/SHQ ]]DlN(AIGathAIseqlﬁnoe Mlwn in
SE N s b S RSP i hR bt e
ID NOY Ml sEé B Ry 7% ﬁtmm%%éq&e%ce shown in SEQ ID NO:6 and SEQ ID
NO:S;

d) amonoclonal antibody comprising an amino acid sequence selected from
the group consisting of the sequence shown in SEQ ID NO:2, the sequence shown in
SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ
ID NO:2 and SEQ ID NO:4, and both the sequence shown in SEQ ID NO:2 and SEQ ID
NO:5;

e) a monoclonal antibody having an amino acid sequence encoded by a
nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

f) a monoclonal antibody that binds to an epitope capable of binding the
monoclonal antibody produced by the hybridoma cell line 5.9 or 12.12;

g) a monoclonal antibody that binds to an epitope comprising residues 82-87
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

h) a monoclonal antibody that binds to an epitope comprising residues 82-89
of the human CD40 sequence shown in SEQ ID NO:10 or SEQ ID NO:12;

1) a monoclonal antibody that competes with the monoclonal antibody
CHIR-5.9 or CHIR-12.12 in a competitive binding assay;
1 the monoclonal antibody of preceding item a) or a monoclonal antibody of

any one of preceding items c)-i), wherein said antibody is recombinantly produced; and
k) a monoclonal antibody that is an antigen-binding fragment of a
monoclonal antibody of any one of preceding items a)-j), wherein said fragment retains

the capability of specifically binding to said human CD40 antigen.
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46.  The pharmaceutical composition of claim 45, wherein said composition is
a liquid pharmaceutical formulation comprising a buffer in an amount to maintain the pH

of the formulation in a range of about pH 5.0 to about pH 7.0.

47. The pharmaceutical composition of claim 46, wherein said formulation
further comprises an isotonizing agent in an amount to render same composition near

isotonic.

48, The pharmaceutical composition of claim 47, wherein said isotonizing
agent is sodium chloride, said sodium chloride being present in said formulation at a

concentration of about 50 mM to about 300 mM.

49.  The pharmaceutical composition of claim 48, wherein said sodium

chloride is present is said formulation at a concentration of about 150 mM.

50.  The pharmaceutical composition of any one of claims 46 to 49, wherein
said buffer is selected from the group consisting of succinate, citrate, and phosphate
buffers.

51.  The pharmaceutical composition of claim 50, wherein said formulation

comprises said buffer at a concentration of about 1 mM to about 50 mM.

52.  The pharmaceutical composition of claim 51, wherein said buffer is

sodium succinate or sodium citrate at a concentration of about 5 mM to about 15 mM.

53.  The pharmaceutical composition of any one of claims 46 to 52, wherein
4
said formulation further comprises a surfactant in an amount from about 0.001% to about
1.0%.
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54.  The pharmaceutical composition of claim 53, wherein said surfactant is
polysorbate 80, which is present in said formulation in an amount from about 0.001% to

about 0.5%.
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