ANTAGONI ST ANTI - CD40 MONOCLONAL ANTI BODI ES AND METHODS FOR THEI R USE
FI ELD OF THE | NVENTI ON The invention relates to human

anti bodi es capable of binding to CD40, nethods of using the

anti bodi es, and nethods for treatnment of diseases nediated by
stinmulation of 5CD40 signaling on CD40-expressing cells. BACKGROUND
OF THE I NVENTION B cells play an inportant role during the normal in
Vi vo i mmune response. A foreign antigen will bind to surface

i mmunogl obulins on specific B cells, triggering a 10chain of events

i ncl udi ng endocytosis, processing, presentation of processed peptides
on MHC-class Il nolecul es, and up-regulation of the B7 antigen on the
B cell surface. A specific T cell then binds to the B cell via T cel
receptor (TCR) recognition of the processed antigen presented on the
MHC-cl ass Il nolecule. Stinmulation through the TCR activates the T

cell and initiate ; i t ] econ i.gnal that
15 further acti va?‘giA?ﬁglslf%‘gﬁFblBgo%?%@%ﬁ@ﬁﬁ@%g@ﬁhe CD28
antigen on T cells and the BMEFHOBRRORTHEIR &SES. Wen the
above-nentioned signals are received, the CD40 |igand (CD4OL or

CDI 54), which is not expressed on resting human T cells, is

up-regul ated on the T-cell Sy T?Iml"% the CD40 ligand to the
CD40 antigen on the B cell sur]%ace stinul a?JTs?(‘f)IfIhe B cell, causing the

sB ofﬁlb: et |O| QBWL% fq) ﬁgn@n Rlaf3 mu@&%ﬂtﬁ)%& Ctgé)a %%co&g%? F @%II’ f %@Odént i gen

present on Otfh%ﬂgqut frsibediesf arldowﬁwdi)fonmahamomimesamdmed’hyrmmulaumedfl s,

dendri ti i I cells (APCs), endothelial cells,

nonocyt |5g %Jogﬁn?ﬁgoga 42 ﬁ?%%%'?eglﬁsf ornmed cells frompatients wt h

| ow- and hi gh-grade B-cel I | ynphomas, B-cell acute |ynphoblastic

| eukenia, nultiple nyel OWBACKGQWOFTHENB'ERM' ymphocyti c

| eukem a, and Hodgki n's di sease express expression is al so

detected in tmoBfﬁﬁsmg apyimpoEteRt Eoloiusing Hieagrnat ir vivglbemiiee reweess. 4nd 50%

of AlIDS-r e|f&§1§ldaﬂtiémfmﬂ to Mafat SRR ho Fotuhd ch sf:uécﬁf@§€e‘l’l?rn‘?%geﬁl'(rlg?r s of
ep

B-cel |l i neage ex ress a gh degree of C040 and ear end on
CD40 si Bnaﬂ‘fﬁ%‘b" 8 ’tss‘ﬁ‘fl\}q“?ﬁaqn %@SIBMQ?F§SF§fP&?SFQ5H1°“ OfPIOCESSIP'ﬁﬁ@Hﬁ'é?ﬂOastl c

B-cel |l | yrr]MKUIHlSsstIzﬂabkﬁl!bE |a‘xid alﬁ-tagﬁflathd?l of AVHTQEHHER LR e 32N kitgiy i dual s
such as all ogr fthers receiving-long-term

i mmnosupp?%eg'éf ée &B‘% eBéﬁ"’lT geceplorTOR  reeagpigompiithe pri nary
i mrgnodef i pioesased aﬁt)gaﬁl ptgma&d S eHa hﬂsc%lalislomi_lf_lﬁldculel Wﬁﬂiﬂﬁﬂﬁr@dl-ltloféxg{l EA:]IVG
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The CD40 afurthgertiviags thelTael ik ah dl'xtérh’tﬁmiﬂhéfﬁ&nmﬁ’@mwlh@y&j bn raelhd (HGF)

cuggsti gt REeTE B9l AL S eblondd rpBAR e Minsoieme

functions {(GP4BLoeCDiHg,twhichtis nm ex B oaxErigsamlan TQBIISAEGﬁ—r@u&wH od5an
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eyt ot ot e oA e Sl ChiniEadi0h Ik rled Buion E0A B SBFY ot g
T cells, astmwims@‘d Botedit @betsthe Brel ionfadnaeiag adse kel sesmmgighTuail e
cells. 2@4&%1?%19%19{11%#@%1:16" so be found on eosinophils, synovi al

menbranes 1'n rheuna arthritis, dermal fibroblasts, and ot her
non- | ynphoi d c¢&DK0 isyapdskDaBelhslirface anflgdﬂm@ntbmt]ﬁehﬁfamdﬁboﬂﬂmﬁﬁﬂ@ﬁd
stinul ates, f differenti dy
or oduct i on. @Eﬂgs?ll: hmga%giwcgétllls h(flgélaq‘tnc %]laaaég%en Hresentl g ¢ Ilaéglpéép gPé]oél}%?q25 30
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anti bodi e I i %[ ci ng these
ant i bodi e?lléha@m §%e%d§19#%$a€%e%eﬁ use” P Ribla PcheUkemEr ?‘r#gpfl% i

(1 mmunol ogy 2002. 106, 456-463) reports on the nodul ation of the
5CD40 CD40 ligand interaction using human anti-CD40 singl e-chain
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15a) a nonocl onal antibody that binds to an epitope capable of binding
t he nmonocl onal antibody CHI R-5.9 obtainable fromthe hybridorna cell

| i ne deposited with the ATCC as Patent Deposit No. PTA-5542 or the
nmonocl onal anti body CHER-12. 12 obtainable fromthe hmmmmgmmm)

line deposited with the ATCC as Patent Deposit No. P )a
nonocl onal antibody that binds to an epitope conprising wesidues
82-87 of the human CD40 sequence shown in SEQ ID NO 10 or SEQ I D NO
12; c) a nonocl onal antibody that binds to an epitope

conpri si ng r ehiodia &snp8&sy8lewkemiahand hedekin’ Gl @re sxxprpae@R4. SHE@AxprgysiGEQ | D

NG 10 or SEQ

conpetes Wt Hg Jt%?emg ﬁ%%\%gf‘gdr}g Sé)rﬁaﬁugqﬁdy eﬁ%@%ﬁ% g{ﬂaseg% ziﬁ?gg?f Enl}gr omt he
hybri donma celrtiated In@phgens SYlaligtaniB c¢ils f.ﬁh@ SIVFEURISTS Pl -eahtlinERgp eEprass No.
PTA-5542 or i} deRQQk COIGAnda ehrh@déﬁeﬁ'(ﬂnma sl oPduR@Rl df rom the
hybri doma cell |ine deposite h'the Nrce as Patent Deposit No.

PTA- 5543 i é”‘@f?ﬁaﬁé’h tive bi nd| ng assay. 30 The i nvention al so
provi des the use 1gmuasblRfid Bedl 1y;ﬁpmnmmqu@f1y &is€ Dinhgk @fpramised CDA0
nonocl onal antlbud,¥ vent i facture of a

i
nmedi canment fé“rdwl'n f)"c{’asa%%m W' ’e“[?anlﬁrérreéeﬁf’m%f{én%ﬁr%f a nornmal human
B cell. 5Thenmmm@mppl@ﬁwatlstappmb$ phtisntg And patianistwid priwarty odmurtedeficiency

i nhi bi ting grsﬁ%t:heé){uclgﬁsf)z ﬁ;ﬁi&;&%@ﬂpﬁfeﬁnv@syﬁ&éﬁr \ﬁ%@dtﬁmﬁ%lnhmmg

conpri sing contacting sai fective ampunt
conj ugat amomamfg HEMS At fgreeafasi BodS Setus et (et Bisr Yre

invention al $g:43h.0vi des the use of an effective anount of a

conj ugated anti - nmanocl| on anti bod of t in 1 he
e at TRCRIRATERG: BB BB e i PR R 1ot
human B cel | jumehecesinfagted-a (TvHed) irdceprart and Hasi siggestipgehat €d4(by a teheptor for

i nteraction t'ﬁm he

sur face of sgll%ﬂB ceﬁHOh&?‘%ﬂcet%%\egﬁctel on %{ BE I‘O\};I dﬁ%ﬁgﬁﬁ?% |%ro

met hod fdé i ﬁHP’&BPffaP‘rF@'SEF’BIP‘iOTYéPlaﬂ‘thaCBTa“a" ?f(?PI thelperpadhePteXdt | | wherein

sai d proliferaiptyics PHé@IROtREptd?Ys dkpressédBnQEAEdkd 'DE‘elI@faclﬂ’a@E)ﬂﬁteielsQand

with a CD40 antigen, ex esse S ce o rrethod
conprising c t'g%f“%bas'g?firﬂmﬁ ‘fslﬂe\?\quhHé%Oag‘fePtggtcTr\fgsogﬁ‘g “of a
conj ugat ed aetsinefBily SyrvirlowEnbraats imrhenreaydy artifitig, h@malrﬁbmhlastamnd GUEr
The inventio

conj ugat ed aﬁot fw@%‘ﬁ@ Qlwﬁggl gﬁg anu@ig{}hgéﬁ de gr@i%ﬁ%& gg%”o t he

i nvent i oRCi npreliferatirmsnd differentiation afé}b?ﬁéd?f"ééﬁﬁ*éwso\‘yé?S‘ﬂltﬁ'm’aaﬁ"ﬁ%@e”ant| body
producti on byerlady 6&biafonl N @ human patient. 25 30 The invention also
provi des the use of an effective anobunt of a conjugated anti-CD40
nonocl onal anti body of the invention in the manufacture of a

medi cament for inhibiting gomh of cancer cells of B cell |ineage.
5The invention also provides an in vitro nethod for inhibiting growmh
of cancer cells of B cell lineage, conprising contacting said cancer
cells wiBh an effective amount of a conjugated anti-CD40 nonocl onal
anti body of the invention. The invention al so provides the
use of an effective amount of a conjugated anti-CD40 10nonocl onal

anti body of the invention Mthe manufacture of a nmedi canent for
treating a cancer characterized by expression of C040. The
invention also provides the use of an effective anount of a

conj ugat ed anti-CD40 nonocl onal anti body of the invention in the
manuf acta@e of a medi canent for inhibiting 15a CD40 |i gand- nedi at ed
CD40 signaling pathway in a human CD40- expressing cel | . The
invention also provides an in vitro nmethod for '"inhibiting a CD40

| i gandmedi at ed CD40 signaling pathway in a human C040- expressi ng
cell, said method conprising contacting said cell mith.an effective
anount of a conjugated anti-CD40 noriocl onal 20anti bodm” of the
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10 15 20 BRI EF SUMVARY OF THE DI SCLOSURE . Conpositions and net hods
are .disclosed for treating diseases nediated by 25 stimnul ation of
CD40 signaling on CD40-expressing cells, including | ynphonas,
aut oi mm ne di seases, and transplant rejections. Conpositions include
nonocl onal anti bodi es capable of binding to a human CD40 anti gen

| ocated on the surface of a human CD40-expressing cell, wherein the
bi ndi ng prevents the growth or differentiation of the cell.

Conposi tions al swammzm‘enmnoglmﬂldes@rﬁelamgu.@%ap@ﬁpmmn%
speci fi call¥: 9 n_expressed on the

surface of Ur‘rlﬁlr]lm%&%mg g‘%&’g%,a'ﬁ‘ Oé'ﬁf’fdmeg]ﬁi!l %mr’rlbcﬁdi t onal anti body

being fine of significant agonist activity, wherein admnistration

of said monocl ongimamulb@f%ne@gwososmamsm@mefﬁe,rg%ﬁlfhtamoéuﬁﬁ gggﬂgm

vol une t ar concentratjon of imeric antl -

nonocl on gﬁf@% ‘@'\5@@‘%8‘5’}‘5'?‘”5‘3%‘i“&{f@do TRRferhpip traibedy BRESGMRT t  t unor
nodel usi ng the Daudi human B cell |ynphona cell |ine. Conpositions
al so i nclude antigen-bind HIER 838 fegocl onal 5

anti bodi es, hybridoma cel PR&FL%@ pr ogﬁ)cﬁ%é{mese anti bodi es, and

i sol ated nucl ei oaci d nol ecul es encodi ng the am no acid sequences of

t hese nonocl onaIThamtreinbmd:iceBies a/kbxﬁnazed ldlhﬁmh@ﬁﬂdmhﬁﬁlﬁﬂﬂrhﬂis&apable of

phar amaggut L Gake. SRS tdd 1B GRIDLS! ' Q. antibodiesin
a phar maceuti cal | y acceoat aﬁﬁ' m{n &&,9&;'3%& &gf%égo%ma 1 osed 2
preventing €4 Of‘i"%’&st"'f'%ﬁ"émﬂll"g@éﬂgré" %Qﬁdé’?% fisgofsienifigntaginsh 10 of CD40
signal i ng, cOAPwheElygwiten aaatmdngcldnhtemmadylbeﬂiwvuet‘hm@ﬂugtm-wtpregaﬂo ant i body
or an antig i r f ni ficant
agoni st act(lﬁ{}llie{%z \Ak]geflrsi:g%{)egﬁ%r?&tﬂl&g%argrmahoua?}md cgi Inff 1h11e9 \\heleg

CD40- expr es€igf 8‘?5"1'1ﬁe*ei‘fd§@9?§'§§”%mf‘ﬁ%"éﬂ°fby sti rrul at| on of

CD40- exp§ essi ngacel | smina@dnbideribadyt ik lstmmﬁmdpls)ﬁaﬁ@sl,e ofAdimeks, ' and

organ and tlhd?l%éf&]algih@n]éﬁy CHI Q(ét !gﬁa%ﬂd: ﬁkiéu%m 13| oma ce 1n Cdapomgg ! reat ed or

prevent ed b%/ﬁ i sclose her e non- 'S

| ynphormas (1§ e Beet PiPﬁﬁj‘H‘E?n%@“;osﬂ%?fé‘?eﬂ@d?céﬂ“@ﬁm@?‘b[d“é”ﬁ“}'hﬁhomas, and

| ow gr ade | gpapbit0dfes) the Hybrtbghth &l Sindtic fosid @ijth A6 UireC hsyraRhdpoaisiie.

| eukeni as, gpsedspyras, chronic |ynphocytic | eukenia; and nyel obl astic

| eukem as. Partidul ar, autoi nmune di seases contenplated for treatnent
usi ng t#e met hobls dicdeanesioag] apibpdyithat bigds (pde erjipistcamprising rpidhgs 2-87

er yt hemat osiithe fualry-Da0 saguchita iiRivelinSEQ I NDHS or@mbmicsugo di sease,
psoriasis, aut OJ”““Q?no%&foﬁ?ﬂ?@ﬁéﬁvﬂpﬁ%&dgtoB}é‘E tléllgegbm q}élm%regc ugs § 349er 0SI S,

ankyI05|ng spondyl i t us  vul'garis.
Such anti b@éihéhun@fbﬁpipsaqusnﬁe ﬁewwﬁéaQﬂ%NSﬂ@%ﬁE@ fpéioel:% Ff@n of organ and

tissue grafts by supﬁ{oac&&hd]gmm@mamwmﬁm@m&%&mauﬂtﬂ&?at Iyrrphomas

by deprjgvi

o ovi 43 by e HaAGk rEn AR e ARl Rl s (1 a
specific 2?"PﬁﬁlhﬁeIPTAT@E"@WDEHSI“PT@FlOJTEHMIEMI CHIF- R A2 olyitabie ﬁom the

di fferenti iﬂWri@éﬂna cBINEHeQEpofe@bvinf 1By BEACOR PALN biolidth. BrAigdsb & ,and for
inhibiting a g h ng roduction by B cells in a human patient am

di scl osed, c'“ PEANEHETSTSEE for inhibiting the growth of cancer cells
of a B—ceII Ilneage Met hods for identifying antibodies that have

ant agonjgst activity toward CD40-expressing cells are also -

30di scl osed. The nonocl onal anti bodi es di scl osed herein have a
strong affinity for 040 and are characterized by a di ssociation

equi libriumconstant (KO of at |east 10-6M preferably at |east about
104 Mto about 10-8M nore preferably at |east about 10-8Mto. about
10-12M Monocl onal anti bodi es and anti gen-bi ndi ng fragnments thereof
that are .. 5Ssuitable for use in the nethods, disclosed herein are
capabl e of specifically binding to a_human 040 antigen expressed on
the surface of a human cell. They aréfree of signi ficant agoni st



25 and SEQ I D NO 4, and both the sequence shown in SEQ ID NO 2 and

SEQ I D NO 5; a nonocl onal antibody conprising an am no acid sequence

encoded by a nucleic acid nolecule conprising a nucl eotide sequence

sel ected 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 NOIland SEQ I D NO 3; and antigen-binding fragnments of 30

t hese nonocl onal anti bodies that retain the capability of

speci fical ly bi n8iedgrention HeprravideDaOse dnefighive bmainief § coaipzared awi-@PHOf | cant

agoni st act inshdcyondd 'a'ﬁub@é&hfﬁl!: ﬁmﬁfﬁn%ﬂtﬁﬂhaﬂlfaaﬁ% b ledicanVihiEt) ipRg to CD40
h nmonocl onal anti bodies al so

?22:832 gnngﬁﬁﬁT%ﬁgPaﬁﬁWWngg Eﬁﬁ?“ﬁﬁhé% to an epitope capabl e of

bi ndi ng the nonocl onal antibody produced by the hybridona cell |ine
12 12; _asmonoct ofaly,aibl 19tk dubah 01U kPRl R, £OTPT I SI ng
re5|dues 82 87 of .the amno acid sequence sh o 5 SEQ I D NO 10 or

SEQ I D NO. fzﬁfm%{ww%&mﬁ%im%Pﬁﬂb&wmwa&coe%ﬁw@@ G Vi Aphe

nonocl onal afficiive aslyunClla Re]i2ardCunii-TDE0 B@EP@k] dhiibeey dTiRdivegoassay; and a
nonocl onal anti body that is an antigen-binding fragnent of the

CEDR. -12. 12 nonocl onal antibody or any of the foregoi ng nonocl onal
anti bodi es, wherldeinMwitienaig pieriges fheeeiona eflprdvament of 4 coyuugrd Bddibi cal | y
bi ndi ng 100 h@clbrNBELEPEOhEMeAPE M. 1hebasRc1Gkiok d @alichRent BEnIBFiingr €COgNi ze
that 10t h.e grgﬁtﬁgc o?at 0%“1 ggb@cﬁl \Q’ﬁl’gel g gﬁtgra}? msd umgen}(ed Hgnts of

t hese anti bodi es |sc ose erein includé antibodi es an

ant i gen- bi nthergion peafrRAGdigang yish el 0npiigen %Pféssiﬁ'oéjéméléﬁcemééﬂéﬁrﬁ)i nantly
usi ng net hogs. wel | known'in the art and described herein bel ow, and

i ncl ude; for exanple, nonoclonal antibodies CHR -5.9 and CH R -12. 12
that have been reconbi nantly produced. 15In one enbodi nent disclosed
her ei n, l¥ret hods T8¢ iﬂtq’wtﬂﬁém“‘gé)ﬁﬁﬁP"é@me‘bﬂrﬁfhﬁhﬁiﬂ'lég patiferiéonaf pat i ent a

t her apeut i Cithhat m@sh @Gt VWRerdOSR pﬂ)ﬂlfeﬁtlﬁhﬁd’ugﬁ&%bb mainteﬁamﬁeﬁal tion

- conprising n ni. st _ant

ant i gen- bi n@yiothﬂ?]?é”fresr:l?%% St @ ﬁ‘ess?f' %@]gersg%ée rs"‘pﬁ!’ ]’3] Ifjf“é@?l ve dose of
the anti - CD&GPF&HEFWW@MPF%W@M cffepibre ertyfumioéamwsm ap@® from about
0. 01 ny/ kg héoabeiuisddy sTelkk@entibd, om about 20 0. 01 ng/ kg to about 30
ng/ kg, f{5om about 0.1 ng/kg to about 30 ngy/kg, fromabout 1 ng/kg to
about 30 ng/ kg, fromabout 3 ng/kg to about 30 ny/kg,.from about 3
mg/ kg to about 2% imgmiey alsq rredentbonse of3n pifclig amwnaqfemmuz@edmgiﬁ ket0. from
ab;)llit 5| {TQ/ 1&@0&1@31&9&&&\! &5&1@5}@&&&?0&&' ik [n‘l?éﬂléihﬁme nﬂnu'fm?éni‘égf 40 about 12

ng/ kg. is.reco a ment may conprise a
singl e adm T SPTR f’ro"ﬁlh' oi"e a'ﬁ%ﬁatérpmdw?nmg% §els m af‘ P{&"dose or

25mul tiple adm nistrations of a therapeutlcally effective dose of the
ant agonisst anti-CD40 anti body or antigen-binding fragment thereof.
The antagOni st. anfi-CD40 anti bodies identified herein as being
suitable for use in r the nmethods disclosed herein may be nodifi ed.
Modi fications of these antagonist anti- CD40 anti bodi es include, but
are not limted to, immunologically actiu chineric anti- 30 CD40

ant i bodi es, humani zed anti-CD40 anti bodi es, and i munol ogically

active murine anti-ClJ40 anti bodies. - BRI EF DESCRI PTI ON OF THE
DRAW NGB Figure 1 shows binding of CHR5.9 and CH R-12. 12
nonocl onal anti bodies to CD40 on the surface of |ynphoma cell |ine

(Ranmos). Figures 2A and 2B illustrate binding properties of the

CH R-53 and CHI R-12.12 5nonocl onal anti-CD40 anti bodies rel ative
toCD40 ligand. Figure 2A shows that binding of CHHR 5.9 and

CHI R-12. 12 nonocl onal antibodies to cell surface CD40 prevents
subsequent CD40-1igand binding. Figure 2B shows that the CHR- 5.9 and
CHI R-12. 12 nonocl onal anti bodi es canzgonpete off CD40 |igand
pre-bound to cell surface CD40. Figures 3A and 3B show ADCC activity



serine residue for the al anine residue at position 158 of SEQ ID

NGO 7. The conpl ete sequence for this variant of the heavy chain of
the mMB CHIR-5.9 is set forth in SEQ ID 140:8. 20Figure 12 shows the
codi ng sequence (Figure t2A;, SEQ NO 9) for the short isoform of human
CD40 (am no acid sequence shown in Figure 128; SEQ ID NO 10), and the
codi ng sequence (Figure 12C; SEQ NGO 1 /) for the long isoforrn of
human CD40 (am no acid sequence shown in Figure 12D),

Fi gure 13 shows thefvemibn :H"%|p'i-d1 ia& tﬁe&nﬁglﬁﬁlﬁetﬂ%iee MOu@d} R%g;uga%d hid.cE4b f erent

H 25 formul ati erential scannin rinmetr
E)DSC) DETAI" LE‘B"@%@?"Eﬁ %\I“"QA‘“’" “‘ J‘ ftf""““ %@"ﬁ%‘%’ﬂ“e‘ﬂé éﬂh iing o f e)r/s to

al | neoplas@m&ﬂuéwhwgwﬁwﬁﬁcahmwp¢ol|ferat|on, whet her mal i gnant or
beni gn, and all pre cancerous and cancerous cells and tissues.

The ter canc ancerous”" refer to or describe the
physiolgglcal co ﬁp??ﬁﬁ“iﬁpﬁﬂﬁﬁﬂTg PREEeForiphihivng eyoythoficepcstt eri zed by
unr egul at edcalebllB @il twhyde, cofprding kescting szﬁ:cﬁ:lﬂﬂ):elrcellsnﬂﬂlﬂdidﬁfehﬂf'& aridufx NOt
limited to Lynphomes ﬁ,n%daémbl%%al anms%ﬁ,sa*mi@.%mu and "i nununogl obul i ns”
(lgs) are glycoproteins having t samne st ructural
characteristics. Wile antlbodles exhlblt blndlng specificity to an
antlgen ||nnund@émbmhmmSOmﬁﬁ&ﬂd@uﬁetmeﬁ@ﬁwbmdme&aaﬂﬂwa&hﬂrCDw
ant i bodyp | i fic Pol ypeptldes
of the ?f% i t@%oﬁ?la%%oﬁ? t?ﬁlqlkezlt%ﬁ;*ﬁ th%r]'}dhlga%gre oP?r%]edtcarinél&% treatu],_. by the

| ynph syst PSSR B eriz oy emeatpnobyM0s by nyel omas. The term "anti body"
is used in the broadest sense and covers fully assenbl ed

10anti bodi es, n.hi n e Fab',
F(ab) 2, Fv, si ng %p‘%ﬁaoflﬁ&%%w%g §| &Sggfta& a"B“"a es {:aor} %'urgae“i(:ddl gﬁg)nt

pept i des cORBPILRhIETORERT IS FREHPTY lhemanufacwrrﬁéa W@%Wﬂ’h@ﬁdﬁbl@ﬂal

anti bodys' asChuséighnirerdiaed DD 6palite@atBRayddd lupedyDobkgatsiegkelr om a

popul ation of substantially honmpgeneous antibodies, i.e., the

i ndi vi dual anti bodi es conpr|S|ng the popul ation are identical except
for possibl e nafRfriZErien gegurvideg drifroaraion Sr ibibiings Cdighd- present in
M nor ambunikediaed CD40 sighdNag pavkera i ta i iCeR ex AGing 4 shill Gethé@Tunogl obul i ns”
o usual | oA AL AR o NGAREAL BTl FRAN o SR R00 0kt ors
(H) ché%hs“mE&@H”WFgﬁ?m@haln is linked to a heavy chain by one

coval ent disul fide bond, while the nunber of disulfide Ilnkages

vari es anong th emQaj\ﬁXnﬁg%b ld?ssanﬁrflmq)mefhoch%wdenlu ununo ?09%

i sotypes. Each eavy an ag régit arS” YPaced

i ntrachai nhﬁﬁ"ﬁ‘ﬁﬂ"ﬂ’ﬁdg“ﬁ?i°Hg’égD4°Ea‘elﬁssﬁéﬁ>Uy CQIPEFPE Iﬁﬁ@mm; aone end a

vari abl e desmjetitive Miadi)g @ aVedniBMiedmbeBBAT anfbod ¢ SMStidRiioglonai ns. Each
light chain has a variable domain at one end (VL) and a constant
domain at its other end; the constant domain of the light chain is
aligned with tH@wﬁﬁwﬁ?“%@mgwﬁﬁﬁP@@ﬁﬁﬂﬁﬁbﬂmmhﬁbheaw@ﬁﬁhabmwp@mdmihe
light 25 cbai fudkay brakliedRARdA phsmAbhigNEscabi e vari abl e domain
of the heavy chain. Particular am no acid residues are believed to
forman interface between the |ight- and heavy-chain variabl e

domai ns. Thker aspectnof wamieatidnate setddrig fisthd appended clhimst t hat certain
portiong of the variable domains differ extensively in sequence anong
anti bodies and are u n_the bhinding and 30sp eCIfICItY of each
particul ar ant i'BBg§° ?‘B"r f°'il°t""é“3|61&3°‘t‘.ii“8'htl"%ig° el aggapfeifipadfienrsrclainge o

vari abi | i t invingonned forevepkiyondbdStitsirdioit. ed t hr oughout the vari abl e donai ns
of antibodies. It is concentrated in three segnents called
conplenmentarity determ ning regions (CDRs) or hypervariabl e regions
both in the Iight-chain and di e heavy-chain variable domains. The
nore highly conserved portions of vaﬁlable dormains are called the
framework (FR) regions. The vari abl e“tdomai ns of native heavy and



10configuration that the three CDRs of each variable domain interact
to define an antigen- binding site on the surface of the Vn-VL diner.
Col l ectively, the six CDRs confer- antigen-binding specificity to the
anti body. However, even a single variable domain (or half of an Fv
conprising only three CDRs specific for an antigen) has the ability
to recogni ze and bind antigen, although at a lower affinity than the
entire binding site. 15The Fab fragnent al so contains the constant
domain of the light chain and the first constant domain (CH') of the
heavy chain.. Fab fragnents differ from Fab' fragnents by the addition
of a few residues at the carboxy term nus of the heavy-chain CH
domai n including one or nore cysteines fromthe antibody hinge
region. Fab'SI-1 is the designation herein for Fab' in which the
cysteine residue(s) of the constant domai ns bear 20a free thiol

group. SF(ab")2 antibody fragnments originally were produced as pairs
of Fab' fragnents that have hinge cystei nes between them O her

chem cal couplings of antibody fragnents are al so known. The "Ili ght
chai ns" of antibodies (inmunoglobulins) fromany vertebrate species
can be assigned to one of two clearly distinct types, called kappa
(x) and lanbda (X), 25 based on the ami no acid sequences of their
constant domai ns. Dependi ng on the am no acid-.-sequence of the
constdat domain of their heavy chains, inmmunogl obulins can be
assigned to different classes. There are five major classes of hunman
i mmunogl obulins: 1gA 1gD IgE 19gG and IgM and several of these
may be further divided into subclasses (isotypes), e.g., 1gd@, 1g02,

1 g03, 1904, IgA, and 301 gA2. The heavy-chain constant domains that
correspond to.the different classes of imunoglobulins are called

al pha, delta, epsilon, ganma, and nu, respectively. The subunit
struclures and three-di nensional configurations of different classes
of i mmunogl obulins are well known. Different isotypes have different
effector functions. For exanple, human 1gGl and 1gG3 isotypes nedi ate
ant i body- dependent cell-nediated cytotoxicity (ADCC) activity. 5The
word "l abel " when used herein refers to a detectabl e conpound or.
conposition that is conjugated directly or indirectly to the anti body
So as to generate a "l abel ed" anti body. The | abel may be detectable
by it¥elf (e.g., radioisotope |abels or fluorescent |abels) or, in

t he case of. .an enzymatic | abel, may catal yze chem cal alteration of a-
substrate conpound or conposition-that is detectable. Radionuclides
that can serve 10 as detectable |abels include, for exanple,
1-131,1-123, 1-125, Y-BRIEFRuMMARYRF86DséiosdkE, Cu-67, -Bi-212, and
Pd-1 09. The .M _ah sQ_be a. non-detectable entity such as a
toxin, | éowgé%g?émm%%‘géﬁodﬁg%dﬁi‘?a‘iﬂé‘éﬂasﬁ?‘eﬂlﬁﬁﬁ Broadest sense,
and i2Ac| sigedatian 9f GRIQsignlingtan D40 axréssing seligincludidgfyphegks, i nhibits,
or neut r altdidAfindiladeh Qg Js 1+ at i.v ar ge 5di scl osed
herein or ,Lhe tragscr i pt iﬁ'%lﬁpl%ﬁ% érég%lr\é] g%?%ﬁl e"r’celbd%mogocgmg] "Carriers

as used FEPediss cpnsblegfbindins opdumen CR40 antizen deselpd orthesuieadter s,

exci pi entiusian D48 eAfrbsking e8I whitdth 13 bRIAG PlePhlsthel Porkh 6 &by TRME!

bei ng e§9%§%glt er et s atltheggosa%fé and, _concentrations enﬁ?oyed.
Often the physi 61 091 car 4o detidp apcions! aptibpdies qapablepf sppcifienlly pH

buf f & echiniiigte b bumanCidfintigenekprateion Hea@iteabl dhuaian EPUGRI R G i ers

i ncl ude . hate., .citrate,: succi nate, and ot her
organi c %@’?ﬁg%ﬁ?fﬁgﬁ%&gﬁ? g Qﬁﬁ%c °u°éf‘ﬁ‘ag°a"§£%§?%%‘é°‘a&fr:dﬂfhefew mol ecul ar

wei ght (|l ess than about 10 residues) polypeptides; proteins, such as
serum al bum n, gelatin, or immungglobulins; hydrophilic polymers such
as pol yvinyl pyrrolidone; am no at$@ds such as glycine, glutam ne,
asparagi ne, arginine or |lysine; nonosaccharides, disaccharides, and



1177177 1110h 24: 249 (1994)). There are a nunber of ways to make
human anti bodi es. For exanple, secreting cells can be immortalized by
infection with the Epstein-Ban virus (EBV). However, EBV-infected
cells are dirfficult to clone and usually produce only relatively |ow -
yi el ds of i mmunoglobulin (James and Bell (1987)1 |Innnunot Met hods
100:5-40). I'n the futurée, 5the imortalization of human B cells m ght
possi bly be achieved by introducing a defined conbination of

transformng.genes. .Such a possiRility is highlighted by a recent
dem)nstraﬁ%ﬁgﬁ%ﬁg?“‘{fﬁ%&@'b"ryg’gé%t °6’f"‘¥'ﬂémts %&"é“&'a?fé’PWc subuni t
t oget her Whanla sizhilar E0d@hitatinngé the nitimpi OindiTD20 Atbnadbrane@@eyiDEetim e of
H-?as resylig 'H ugeuiggé' en??ﬁcdo i/er i n nor. humainﬁ

epi thel i al an%&f‘ll f)re(r)}'gq ast cgéﬁ}hsmfrl% ﬁp"é{ng&e?{;’fggwaﬂg‘?chllwpmma

10400: 464<d6ke.: Comppsitionsslsoinduie bhtiger-binging faprents beihagrmiceloadi Ml s
(9. oM efbobiatient S PusTHotaL Ll BRI 0 2

|
repertoire of human_ antibodies iIn ence of en
i munogl oBglPHesFneRtinstheamigarsidspontesofdhesamonotiogtytibedinse ABG2: 255- 258;
Lonber g anddibdiszdhertihQ96) phafainacdrtoal 2k cohibrifiag Bdse afH-SHYY | d et at
(1996) Nat ﬁﬁj@&qgg 14: 843111'-3 851'9%/En ez et at (1%97) Nat. Genet.
15: 146- 158° Cr aen® PEmiegyicallyacceplpble ¢4mers 1101 Met hods 231: 11- 23:
Toni zuka ket aIMeﬂ(@@mﬁdk@qm&Mqhﬁng%adaﬁnﬁgiiiseaselﬁﬁ‘eﬁia% by Adauldibn
revi exed dfeodotsiohQingt - 1, . 1:364-370). For
exampl e, it has;gjgeg%’c&@%é%%%%ﬁ%ﬁ%%%%?&%@%é? t8h of the
ant i body FE8RPIRdng fFrepsnttherrgf thatds %% of SiRifiesntpgonist activityrelen Gowad do :
genn- | i nex CRMGantigdion hbﬁ&%b@-&x?regﬁiﬁﬂklﬁtﬁséﬁ.l-n@éliytiacﬁ‘é}sﬁ&uﬁtﬂﬂ enous
ant i body cgj@deg ol gﬂse}k[?u%gvi ts et ﬁit éngé#Pr 0C. tl. Acad. 20 Sci .
USA 90: 2551-2 ﬁ’tﬁ EFPanSs ar Agpmyripge cgRaemant pgen ardirssega®ul i n
gene ar r &geqtianss Jampbeoens thal ¢ae bertreatetor pieveated b aihbiod s Hldog@doduct i on of
humanisant i fepsh @Schide Abh-ARddReN -~ its .etal..
(1993) Nat ur,e 36@: 2553-@%38 @mﬁgezHé‘le@gglﬁ.#%'&??&ﬁa’?‘g‘%“é‘g'&'net i cs
15: 146- 156§ NRPAOHE A ovserade nphomss). Hedgkiasisease. atutdymithablastinhen
chal | engédkeisshraeiomnd cigery lyppiveyiitiakediag Bndbfaldblatns idubhiys, human

anti bodies. T .ev 250e l.ine integration of negabase
human h%e&?}éy--c%?ﬁ%é&gﬁgﬁ(-ﬁ%ﬁg%lwnﬁ%g#%ﬁ"trgcﬁ‘f‘i"é &L{’F‘ﬂﬂ@f ion into
endogetRsirsedheraia dnrbide surtemicdupus eryhgmatbon (SLELhiesmatridashriiXemrodsise(r) | |-
t echizol ogfyeatnbgmnsis iR buorSB g s, ARRM o e 82 Qb fl hUMRN
heavy-ch%logd liﬁ?%}asggﬂt al_ni g%d%grg'r oxi mately 66 VH l)g.enesl, onptrete DH-
and JH régi ons, "dha T KrEe™ S KYgsisa pch aagibogiss couldipiso bt s o

har bor s Bodtogsevest rejestigmofor papoudtisswrgratis by agppR]indiaGlolenas, JX

30segmNfesponRN o feat fin 0 i | es oduced i.p these m ce
closely resenbl e thg/?ﬁseearﬁ-gpg?%ﬂﬁﬁg%(saﬂbﬁmﬂm%@gggcqg’?a‘?"ﬁﬁtf"ﬁdi ng gene
r ear r angRPRHROVIded by (140, 20d ppcelivep towing for @40-bearing cHllsireaspenifid bodi es ar e
pr ef 2% entanatll y expressed over endogenous anti bodi es due to deletion

| ocus. Such MRBATRO AR, R L o e g o ot opetbemen | ar
i nt er estB cellepndl Hriphibiing mtibedypridaaisn 89 BeailsSn SR atelKEBREoJA

ant i bodyg g2 IoMd £V3 j initial tigen. Lynphqcytes may be
i sol at ed. f E%%%n%&nﬁgggg{hg%ﬂegﬁm reﬁeﬁssc’fg% CREV%%MFS éé sel ect ed
for B cafepilyngaaihodies thatdiayenntagmist setivity @m0 dx B4Ry colloms ilive cel | s.
| n tdot e dissfpeet , such B cell cultures (BCCs) may be fused to nyel ona
cells to generate hybridonmas as detail ed above. |In another aspect,
such B cell cultures may be screened fin-titer for reactivity 10
against the initial antigen, preferably. Such screening includes
ELISA with the target/antigen protein, a conpetition assay with known
anti bodi es that bind the antigem-of interest, and in vitro binding to
transiently transfected CHO or other cells that express the target




anti bodi es in a nude nmouse xenograft tunor nodel using human | ynphonma
cell lines. |IDEC C2B8 (IDEC Pharnmaceuticals Corp., San D ego,
California; comrercially avail able under the tradenane Rituxan(r),
also referred-to as 'rituxinmab) is a chineric anti CD20 nonocl gnal
ant i body contai ning human 1gGlL and kappa constant regions with 20
murine variable regions isolated froma marine anti-CD20 nonocl onal
anti body, 1DEC2B8 (Reffet al. (1994) Blood 83 435- 445) Ri t uxi mab(r)

| df f ol |
non- todgki n' o TERERIE R e oty AR ey o ol iR B2 gfnd, '
super i or it $harsptetized dE pidirocyticeglivrint ctoostﬁt Eaxofanlesy 160 d
drasti cal |port Ghy aMesRBOYE v a&‘oﬂpfo@fm teE npﬁ%él?'ét 1ELstiBlale 1pYIIREO RS,

particularly B gell non- & nude

mouse xend§PHiLY %nW“?FE?&%‘Ia%“bl"%ﬁQ}éé‘l‘lgh‘b@éd%ﬁ%glemth@cmfma@ur kitt's
| ymphorsa csakdblelfbmsﬁm@m&ﬁ aNABR tere AN RRUEL of f@&ﬁ@aﬁl& %ﬁld&g‘?@‘l' ment s

assay ant| -tu ct. Vlt a staged nude moUSETrxeno
model usi i nglsfﬁ‘i]’&?e’h %’Eﬂf&%ﬁceéﬂl‘m}apﬁ%l dsestraeseidfed herein
bel ow in @gmﬁpdneagoﬁxst a%hmt}agedhihiﬂdlﬂa@ﬁsmmﬂ? m&w&%bmumgeﬁodel

usi ng the Daudi, ef.fect
di sti ngui shi ng. themiﬁera eu etF?l cwg?nbgdyg?r\%@ﬂn%ﬁﬁﬁgﬁmp%n is
an unst ag e@am@@ctlﬂa@vhmhmﬁéo ER49petigeronl edrmalrbtinroB yelis.oki anethér S

initi abedexﬁEHdﬁm%fr ttlﬂaranhjﬂbfﬂ)Hﬁfﬂdel@%*aérE@lFm&gof%ﬂﬁﬁé%Eﬁ%PJsPacﬁﬁ e. In the
unst aged ntdzﬁ)“%d dosing is Jnitiated genera in about 1
day of t u%‘?ﬂeﬁ"ﬂ'b@ﬂ ﬁ" iepynthumay Cﬁ%lsg“%blﬁﬁﬂm?l%ﬂabr esent. The .
ability o#ntlhodlarh'avdmd;antmstwtr@mﬁ Qeaferklid tﬂx)adns(orh)wc(v}hoﬂy or pafia®x hi bi t
i ncreased 7 { nmodel stron

hl@tﬂﬁli e&ﬁ’ﬂPon?!?l‘e%X%c ¥1)d.tl:'0nt fcrgal are ﬁﬁéP'ﬁﬁ t?b(,og'lef 9

i ndi cation that the anti ¥ effective
than Ri t u3RHERerbindingfagenpals ﬂwieﬁf Eh@lmnmﬂsucmmclonamnbem tht he target

for Rif uxadibddies desigun BEsads @muztmana@rtmﬁﬂ'ii %%&1&1&%%6 'e;/elj g
[ ant i.body

than is u nt a ! e ant
of the i %nt o U }H'%ad?ma% fr\%‘i‘e)s S?ség“‘ft?rﬁ)]g’ﬁag%is?ﬁéf"%%hw goBe is
adni ni st ae%hﬂmiﬂ)anﬂ)éﬁ TR RIIDIAZL GefeiTdilss hervih oy the aenanamm ;ia- CD40

ant i body ednotibil hdtiweR! d ! ﬁq&glq |ght of the
nouse used nfn t he tﬁﬂt R léﬁ Sgg }?gsgﬁé grge%t 0.01 ng/ kg

body wei gRTGPE PhiRe ravraee SWFSEQW N @wécquwew:r@m:aht i body of
t he i3% eMN@:Bnhd ssqubasatiowt inGED, D NO: szlbotia%e@&(uléﬂ:e Brdy et @ nefs t he

m)use us t he al so dosed at 0.1,
T or 10 R DRI TH v e S B N Fud s B RSGsC. 15uhen
adni ni st &oaerigml @ﬁ@%&d@mﬁﬂmmeﬂmaﬁmen@mmwm goopre ant i bodi es
of the wswmamh&sh&ﬁhgmbﬁw Lh\!séqﬁén%eéh}iﬁ.‘_?f %‘Ej@m*ltha” an

equi val e unt of for ‘exa y human
nonocl on?ﬁ0431 °5%‘88V56§7“ﬁ%§ﬂ§?’8‘% B?tt‘gleéﬁq“?"é%%wﬁmﬂﬁ%m@ase in
ant i 26 umend SR ID/NO, sl bathithesseduende BidkwnGD SEQ YR HOW &l SBQ IS Hk:4 @l ent dose

o o X BRndE0 SR bk B S SACEL RS HRUES Nonddr 2l rumer 20
descri beH‘°g?PIE€>alP9Flé§ah@qlq@h¢P sppierpselenied fiomrthepcbuiplbisisaes snieh as a 50%
b ot et dlo il AR I MO okl dholin ST RS ol B 1 "C Lo

anti-tunor activity is reflecte n tunor

vol ume off8EPERRiowR insHQD Ny OIS pntigen-binding fragantts off when

conpa® edthtse niche:1@G LB R thatlee® 1 ca %&Dgg?ﬂ ri%&n 00,{ Onarr?lhg
u | |

dependi n n, t.h of, time 2

nonocl ong?w%d%%%&&?}}i?“ﬁ‘fnﬁﬂmgfﬁlw P“‘&W‘?NPBF%W ety hat i s
about one-third to about one-half that observed for an equival ent
dose of Ri tuxan(r). Anot her difference hi antibody efficacy is
to neasure in vitro the concentr&tion of antibody needed to obtain
the maxi mum|lysis of tunor cells in vitro in the presence of 30 NK




12.12 anti body, and the am no acid sequences of the variable regions
of the CHHR-5.9 anti body, are disclosed. Mre particularly, the am no
aci d sequences for the | eader, variable, and constant regions for the
| i ght -chain and heavy chain for rnAb CHIR-12.12 are set forth in
Figures 9A and 913, respectively. See also SEQ ID NG 2 (conpl ete
10sequence for the'light chain of mAb CH R-12.12), SEQ I DB NO 4

(compl ete sequence for the heavy chain for mAb CHIR-12.12), and SEQ
ID NO5 (conplete sequence for a variant of the heavy chain for mAb

CHI R- 12. 12¥heapoynd tq GD4Q20tgan onhyumgay calls. Fpmples pfsachmanoclntal editpdissses a .
serine subbiidcuid @ oh@onbinBritakipRh Sk ﬁsahg#lﬁp@éapﬁﬁfyngﬂ §R3 of SEQID
NG 4). The nucl epti.de, sequences encodi ng_ the |1 ght chai fi and heavy
chai n for B9jagonah &t VI?—“’%E‘?Cffy e aytoidems Gildine |21 20 monasional sptibadit 118,

r ﬁs pec]E i veliaybindae am&i;mepesﬁapﬁ&gl\géﬂm(géml\lgm gm s,qmggm: Rqldte $hBén {fni ght o
chai n f.or R . odi ng sequence for the
heavy 2 haﬁm%ﬁ&"@@ﬁ&g)ﬂfm&c pnal oy d%@f“cf%&“(ﬁﬁé’ﬂ@é’é" for the

| eader, vawonednal antibady CEHR 242 inp egipetidveftdndinglassay; kghd meivaioml and heavy
chain of the 4 ii : b A and 10B,

o%ﬁx@m%nﬁ%@lﬂmﬁ%ﬁ @%cnzog?ﬂerbfﬁﬂé?ﬁg}%ﬁo%lo%gl gnt?ng?y

respectively. See also nggl NG € compl et'e” sequenc The 1i ght
chain of MRIPL&efesegpingmonational mribgdiey, whersithsl fespment estpimsieecapability dfe  heavy
chain of spaificEl BnBing o thelicha-0C040 B, FnbCORMGH Ro 5l B8 ther @

variagt o e heav hai n, of. i . CHR5 9 set forth in SEQ ID NO 7,
wher e ll? he&eér??ggﬂjts taa(':léc{)brﬁc:‘?f"ls %'%sa"ggcg'gﬁgﬁﬁ Eagrafsef %FP ibpdies disclosed ani ne
resi due aterqiwigtlndeamtiicsid:s edd BHEHRINESFZ3menutlictdo Sthat abeygasduckar nas

expr essi Ngedattidzniby i - i@ LS. Voo n 25deposit ed
wh the AICE p}é\n]étt@h Q%E‘g{hggﬂt‘%%%%‘i’?t S L IR

PTA- 5543, Piagpleymonoclonal agtifodics GIHR-§1P 2apd CHIR- BglSrthat havedednvi ty, it

i s pref erredombidadithtpratutdd: CDA0 anti bodi es of this invention have

anot h mechapi i hnst a tunor. cell. For exanple, native

H R To and. Cﬁﬂoﬁg&gﬂof%ﬁ etafll'ﬁ? {gf}g%?ggreﬁal\%&‘ %"ﬁ??‘ﬁ‘ﬁ%’?ﬁ’“% ternatively,

the vari 2BPEiOPSl9ianageny thempeutyaf Reffctvealost ok biRmi@edtalant i bodi es can

be expr ess@postion ati-ing saable BAgKnbSAt B0 Hﬁ%&@%ﬁﬁ@%. iffigg V! LY It
rnan

is also sible t jugate native forms, reconpi orns, or

anti gen- %?%ﬂ%n%gtﬁ?r?%g%gﬂﬁg&mbe%%‘i“_—"%‘.i‘@c B theitRDAY antihodiora cyt ot oxi n,

a-t her ap&agtient tgeofiis inghe range ddmabatt D 0Empky &l abbud B0 AE/kE FEOIbS@L Ope, * as

not edghep®h heaghs - - 12 nacl onal ~anti bodi es
t M‘oufﬁ?@nﬁg&%&ﬁ a&gwpmg%?o ag'l%lt g‘@m?&é&gﬁ

bi nd sol ubl e 0in _-type ass éq preven MPAtilng of
CD40- | i gT&EE2bow) 30 mefes Sem @ ng/ligie 2b9us B me/lse. fim apoid 3 Ik b

CD40- | i gatrodls 25ase/k Gembaed mipke td HV6QW MBI Fdnft8S SISk tég%dumd' €S

ClTI R-S.%g@{ﬁdo E:ngﬁ]un?lz cqr et oM h fac'h ot.her for gol nding to. CD40
but not L 588 709 2 g 1 Pt H’&h‘&c tirstosaipadithat the mged of bed i n. WO
02/ 28904 eatipgahmppeomprisq asingle adtmjnistration of a thiBehf@lty Sfofivdosddef er at i on of
B cekfs htmiple A8k RIadIHIR @g@g - d ML 12, act as

ant agoni st, 1z:;'{kti -CD40. anti tgodi e@gl?—{urt g%?%?%@%ﬁ%@%“ﬁﬁ@@l R-12.12
do not i HEhedy ok ptigersbindieg faementtliestelof hunman | ynphocytes from nor nal

suH eCL s. .Thggemsﬁhtgd%e:mamrfmsedeh@ﬁéaihbﬁ%%ﬁ?%ﬁg @%ﬁt aL geéI _
cell's by, epgnaént ° cel | ul.ar. cyt ot oxicit .. The bi nding
affinit y‘hg‘?é%%@@s%g}”mgﬁﬁa%ﬁf% %ﬂ!@tﬁw fgéﬂﬁ aniyso st auti-ng

af fi ni t yCRAO apiffofies Rictb@e, ber abeaofiGnitelito, atmeRlogidliyaeilelyinliSadal acor eTM
assayp 2859 hahlafs LAGRR! j < 0 antibodiegs for use in the

met hods of the pr e’gg%t |nven'F|B‘EoUnan3x |65’i3f19ﬂ"t“918ﬁ§d]§iaﬁ§’l°§1“§1‘ete bi ndi ng
af-fini t -S4 petibofiend cel | - surface antigen. The nonoclonal antibodies
of the invention exhibit a dissociation equilibriumconstant (KO for
CD40 of at least 10-5 M at least 3 X 10 M preferably at |east tem
to 104 1.4, nore preferably at l®ast 1.0-4Mto about 10-12M neasured
using a standard assay such as 25 BiacoreTM Biacore analysis is




r
/

30simlar to or the sane as that initiated by the receptor's natural
| i gand. An agoni st of CD40 induces any or all of, but not limted to,
the followi ng responses: B cell . . proliferation and
differentiation, antibody production, intercellular adhesion, B cell
menory generation, isotype switching, up-regidation of cell-surface
expression of MEWC ass Il and CD80/ 86, and secretion of

pro-i nf | ammat ory cytol dnes such as IL-8, IL- 12 and TNF. By
"antagoni st activity" isg functions as an
5 antagoni st. An ant agoni st %@%ﬁqﬁ%@%n S or re uces i nducti9n of
any of the respoﬁs‘eslﬁm{a@@dmwfﬁﬂﬁ’dﬁ AgndFHIRRZ. ICDaBo¢lembpitibedi¢sdo an
agoni st I'gmooﬂﬁrefstr@aut@ﬂtlxpr&}gﬁgﬁlm?.;*tﬁalﬁttsagon' st may reduce

i nducti on of any one or e responses to agoni st binding by
5% 10% 15% 208iguresstsy and@Byillsias bipdiag eromrey ofibeCHAG %S aBHPIR5242 60%

nore preker Yo i : : of
100% pr/ezshoggh?‘(%orz%%m%gfgﬁﬁﬁr% SRAGVDSEDR L] @ y%g-%xgs t"ﬁﬁ"blr%%gd

bi ndi ng spe@f@ﬂa§?/a@rﬁ“&nlﬂdé@?ﬁn@‘tlmam“ﬂ{mqm} teged SkrrfmwﬁDﬂ@)pr@rﬂetsOr ski | |
in the art andedudlf CBARLRAHbInANE MQle B tnotv@rimttﬁe cﬁj@ﬁlﬁaﬁdjcﬁ&”ﬁefz' tive

bi ndi ng assays,  assays for nonitori n% i munogl obui i n secretion by B
cells, B cemorl?#qer.arl tef 6 cq@BHS o CRANbigrad Efaﬂi’%fldlé’éﬁ@ sefiqe CDA40.

proliferation aqsg’we% ,3A1'm@@is khdweh Det aassa¥snt Qhdigdt anMVoBﬁngﬁ%ldfeQn
roliferation assays, and assays 15 fo

co-stinmylation of ‘gﬁi hﬁ

up- r equit &t i GHRP-9 BOEEIIR- Lok agaipst sHncereriksdra s@ephrwse&w@gkleach
assays dis C]yﬁf{;ﬁﬂnd WHMpOR4 BB handK kk1fS froRal RAhal NSlunt@er Q8or 3idRr

By "signifi EFaCtlpé /é/ls i nt ended  an otjst activity of

ni s
2 oot SoBRh aaeOfihog (e A o6 s U R BT SR oos
9590, or 106 g efditarcelldiathid AeyAGONIHE kelBGlsb Wiprass CDO0) @RdarPst aitigagut r al

Seosoane® DpuRap Vs a bl antEo s b u ey Pen ke it |

activityst haftritixénait | east 2-fold greater or at least 3-fold greater
than thiagoni st v n ed neu ubs n ve
control as rreasu&%}cf4|dﬁ}n§?tsluatg%"a y 8f™MG i °”t“t’3 es‘%’é’ﬂé@afﬁg%dlesggﬁﬁ
exanpl e, whe? eldtCﬁHRB2dé I0¢m1rae$1po) thgieof mrtuxnmbeusmg tn urstagedoetd mouse
proliferati tivity would be induction of a
| evel of B’%g %raf g%m?l!m?‘atr %ﬁl}msd%gt 25 least 2-fold greater or
at | east 3-fol ngrueétdemonsherns ztrhre'o hlév@lnooafcnﬁt}oéhﬂonpni@ial dngbatids GHIR -

i nducedy Py 2 DRWHTRL12 $H Psih ARG, Bt I

enbodi ment, a non-speci P& Iﬁ|Fbgm*r(1)mot Eﬂfxﬁa‘tﬁ%mﬁ%@{@% & nﬂdﬁoﬂégjse t hat
does not brxﬁﬁpafaétmldwwove@wl)mvéeln@@amiwcemmeﬂchalkngeubstance
"free of signifieaRk aa0REksts AOh Xﬂtf: ¥moRHYif) o?mh dna PRRANA CHR -

activity of not rore than about 25% greater "than the agonist activity

i nduced” by & 4968 GHH B2 3@)0%%5@#&?1@@ ob Fitupiagh psinga Heged pele mqysesfenrsadfl y not

nore than ammt anﬁHe{ﬂaQﬁa‘ﬁal{)ﬁfodellé%)&ﬁﬁ?&e@E eskid4 greater, S5%greater,
1% greater, greater, "or even not nore than about 0.1% greater

than tHe agonl sflg'é[EF sRAvisghel nalprob Bet for detpravinipgthe aumber of{2208pd RBYAL i ve

control as sk &N udthad c@fs. 2 B cell response. The antagoni st
anti-CD40 anti bodi es useful in the nethods of the present invention

are free of si ghig¥F & sinws separarative ANGO ATt b FARe kR Rifad épisei bound to
a ChM0 ant |ag§1&tp§hda1yﬂymrh&ggl I n one enbodi nent of the invention,
the 5antagonist_anti-CD40 antibody is free of significant agonist
activity in onelBUEFqts PR s awmo atid seayencaelpr féﬁb@%ﬁrﬁéﬁtvw&mh@f the

i nvent ison, ntptba:ramttaggmrsé 1e§dat (res@@é& Mﬂslmdm N@z)‘ bﬁﬁb}@freﬁaﬁeefl Cant
nor e ponse

agoni st act vid C?éfys of @é{
proliferati IB) N érftqoattr%ﬁe%rs b3r30743?PE$EéQ IQ)HO %F%f%? h§ ati on,
and anti body production). 10As used herein "anti-CD40 anti body"
enconpasses any antibody that specifically recognizes the CD40 B cell



beari ng human i munogl obulin loci. In a preferred enbodi nent, Sf9
cells expressing CD40 are used as the inmunogen. | mrunization can

al so be perfornmed by m xing or enul sifying the antigen-containing
solution in saline, preferably in an adjuvant such as Freund's

conpl ete adjuvant, and injecting the mxture or enulsion parenterally
(general | y 25subcut aneously or intranuscularly). A dose of 50-200
jig/linjection is typically sufficient. Inmmunization is generally
boosted 2-6 weeks later with one or nore injections of die protein in
sal i ne, prightehaiplaye showmip Fgueedid' Fheilsada(Rdidbel- Rrlirdyanh NEREvaRYe

alternatiy € ' ies,by in vitro inmunization using

net hods kn(gé\z%ui&(r?ﬁg Eg%gsr]{ﬁ]ﬁjvﬁﬁgh a‘?%?%f%(rﬁﬁ‘ﬁd%‘%ﬁgo‘?fsﬁﬂi@ NQi¥ention is
consi der ede@efFiol B 8eaAVY chain are shown i FiguedR: dht aitmafRRohy et @Fish pant i ser a
ar e obt ai npsheby dakig 8BiHE hAbREIR BB LZ6A 1Pl LRt o a glass aor phastic
cont ai ner, lr?g%ybati ng the bl o'om?g%g%"?ﬂg or?g“’ﬁ%%ﬁ“&&ﬁ‘%ﬁ‘},\%{i by

i ncubatd ngeRRE TENF Gy the alanipgrepidyg 2 positivs 153%af §RQ I NiCet: (e renplény

cent ri f ugatquerte f@ tds varidnt@Oie Keady Eiin okthe HAMEES t. 20- nil per
bl eed rrayngg?@t ai nse‘c’ianfrom fa?obfts.n cmﬁ%r odu)cl%'ilg\%g% ° "elgg? 9
(Spodoptera Trugi perda) cells is disclosed in U S. Patent No.

6, 004, 552. Bri dfigyrs 1Gsquethe elimprseqaidedor Hengh chif PR ¥OAEsHERPNDI ned

into a ba j I : nSt. MS. The ds were

cotran fegﬁg%\/_&{ﬁ W : @gﬁlgﬁrgl?d?ﬁ%@\%@%é“ﬂﬁﬁ#ﬁ%ﬁﬁgz@' cell s.

Reconi’nant bd&WOW £ES& mirp 35fd soqueksks for thelight arddwdviylohaiet oand

clonal |y pAbiCHIRS.9. The leaddk @ESduad]-Y0 s¥RQID NI Wiribiste (?B@Q%lﬁﬂ in
i 'body o

nat ure. Byrop, lonal antibody" is intended an an ai ned .
froma poiyoqu_IE éﬁlﬁ (r}g&gg a%%%%%ﬁ?ﬁﬁ%?'%&ﬂ%@éﬁ@dﬂ%‘@@ reginnis pHde kght Le. |
the i ndi vheinate shewi indikuesl 1éoMbe lesden (esidies 1PRPESEG IR0 Svaiibent i cal
except f OfesREG2ONUE o R ' tat] t be present
inm é)rqgnoungﬁ% The tejrijr?ih??)’%g%%twﬁg?uﬁgé%%ﬁégﬁl@%@ci es or
sour c& of B CAfif PHyd fhlanmsesbown in Eewre Hpa Jbealtemptilesoistuseggl fobul i ns as .
wel | as firagrenbeinofthmas GHER.S.Shaw) A Fighé 118 ReQl DGES3h 6F, T et ai n
the anti Qsé‘rﬂm,l?ésthwog Jeunet Epcgidgg tt he'°a3§da‘80gﬁ' Monocl onal _anti bodi es
15 are highly speci 1t|.c, el ng o pegtea PR NO% Thgeemaleie i geni ¢
site, i.dauenchfordippypriget|of the heavy chaireafitiegretB CHIR:teis Bet 6 itk SEQUeNt i on.
Furthernyoeg. i n contrast to conventional. (polyclonal) antibody
prepajsati ons I!;ihuart lid%?i cal I%/ﬁi& ncl ude different anti bodi es directed
agai nst different deter it s uepreEipus 124; SBR K2 MO drdreahorant i body

i s directedmgbiumen P48 (angheaciictflenicnRivn i0Figd: 2MREQIBNO: e nodi f i er

"monoc! oadl the dolfhi g f he antjbody as being

obt ai nedg{)rthe a gﬁ%&ﬁﬁﬁ%{%gﬁg%rﬁb lggb%bﬁf'%fs?%ﬁ“ %%“mé‘hti bodi es,

and is n 4(? acdferoerse ghoxa in Bigwiel?Pg producti on of "the anti body by

any - par ti cul dgurel3sbelvs thiaBXMiTY thnpetAice Mﬂ@-hﬂi@ingﬁﬁ%g%%ibes to be
ma

used ,kn nce W .ne present invention may be y the
hybrfzgongpnqn‘g% g%lm Eislrlréaé D%%agfﬁﬁgﬁﬂwgkﬂﬂ'ﬁﬁ@@%@): (1975) Nature
256: 495, or may be made by reconbi nant DNA net hods 25 (see, e.g.,U S

Pat ent No. 4,816,5 5 | . anti hodi es”" may al so be

i solated from pha ?gﬁﬁggc{g/%@?gs usi ng-'t'he techni ques descri bed
in, for exanpl&eoraswkd kereimtrefers Gonll)ieplasticreBE@wi2ad pdBerait ks et at
(1991) J. wHelther Baliphan? 326caRA a9 11 : t No. 5 5 14, 548.

By "epitope" is%ihntende t he p%@?%gk&gﬁgﬁ@%%gﬁ%?ﬂﬁtﬁﬁ‘e to which
an antibody is 30 produced and to which the-anti body w Il bind.

Epi t opes can conprise linear amno acid residues (i.e., residues
within the epitope are arranged sequentially .one after another in a

| i near fashion), nonlinear am no acid residues (referred to herein as
“nonlinear epitopes"; these epitppes are not arranged sequentially),
or both linear and _nonlinear am no acid residues. Mnocl onal




WD 02/ 28904; Gordon et al. (1988),1. hnnzunot 140:1425; Valle et at
(1989) Eur. I mmunot 19:1463; Cark et at (1986) PNAS 83; 4494; Paulie et
al. (1989)J. Ininmunot 142:590; Gordon a aL (1987) Eur.j. | nmunot
17:1535; Jabara etal. (1990).!. Exp. 20 Med. 172:1861; Zhang et al.
(1991)J. Ino:twat 146:1836; Gascan et al. (1991).!. Inmunol. 147:8;
Banchereau et at (1991) din. Inmmunot Spectrum 3:8; and Banchereau el
al. (1991) Science 251:70. cy particular interest to the present
invention are thf ant agoni st anti-CD40 anti bodi es di sclosed herein
that share the blHdfHg ‘@H%ﬁraaé‘ge?@%qr‘?‘lfsmﬁt%qﬁéesﬁ%d@Ri’ﬁ%Ploé.‘ﬁ”tli bodi es
25 CHI R 5. 9 cantitiowlill iRamrhals har il epRblipRdraabiadeby vhiguiart @il £B4@: ant i gen
epi t ope" as use‘3 her ei n.r?feg)s to a,.mpl ecule that is capable of

i munor eact ¢ es\ﬂ?fﬂ?c?rﬁ%c%‘ﬁ W aE9eh imiete DEREPmatdiBsePas of this

i nvention, excl uinfgpdideCardDifinanElobeins' (IS glydobrbimhaiigehe efie Opes

may conpri se oteins, protei.n fragnents,. .peptides,  carbohydrates,
i pi ds, gnds%@h’éﬂa% C?Bt%fcé‘tsﬁ]l”g’lfﬂml?ogfes P l%tg“d%lﬁrsb?%f&w BYanaReBr esent
i nventi on aimmmbgbbuinsimoniybdii aittidbdics,and bbdrtan oG hiRaRt EARS that lack

ol i gopeptide_ m mcs. (i organic. c unds ich mmc¢ the antibody
bi nding pr OP&Ert Slpg%ﬁ%#y' f%ee%%b@h? Ilgg‘%%ng a%ry\o@g‘ﬁﬁ?ﬁd{r?%lﬁg‘lqﬂtw eof

Sui t abl e ol legdplgphe Ymphbysicosnd neindeseat keteisthy niyelogrs.al i a, in PCT
application US 91/ 82.. e Addi ti onal | the term.anti - 0

anti body" as use e%é%eignﬁlb%dﬁcg#ﬁ%dggge%% afjer%sre?sce BhEV TSI SHEPEDdi es:
such chil@rer ingibeda¢sj anGEHy fapmeritoitiatesn biod antigen (jerp.,tFhak, B awgtRvodselodhaihhe

i nvention have fhe.hi pdi ristics _of . | R-5.9 and
CHIRL2. 12 g %h‘%‘l@"gﬁ%)i g %g‘g’gé”gg‘lr’pﬁ#escf%ﬁ‘g?sé%gﬂﬁe P8R meri "

anti bodi es is i Ahelstednensriotdditiody"hansed hecinpdtrs pragfetitally yotaesd ved
usi ng reconpipapy _ugﬁwyﬁshamuﬁiy%ﬁog&g&s EEROREIE She I GhubaEPT ' e
bot h human (ncludi ng | munol ogrrca related” specie” s, e.g.,

chi npanzee)cognesinioiic peprlHoc@ppionticak excepionprossible @aturats ocaprring englations of

the 10 gi MBstinfay 80pRAAYN rifor IRSInPr ef erably substantially identi cal
to the constant region of a natural human antibody; the variable

regi on of the cHNHEF rribadies Betiypaity imparoginbulinst ap p§paliekaisretbifaniseiv a

non- human sou668:eRB of H8st 150,800 R%bKCChnpDicd 98N GdBREEifH: Byl HaiksQunl NE
CD40 cel |l -surface - human, source can be, any vertebrate

ntigen. The non .
sour ce t hat™e il %‘@’d%t) ghaips ek f1ght shain i Gpred £ & ksawy shaindi 040
cel | - sur f acevaudit 8igefidetondBihaE e lnuGBABE diSilfi@ 1Rkakss ViHERIndePAR heavy
cell-s facg .ant h&gn Such n s&é%es i ncl ude, . but are not

on-.hunma . _
i1 1 ot o, S BUBA G gonoplai isobper Bachaty andight Haigalso brsyr
exanpl e, Ur&ulaRatsmnéd iNeachaln 8id6fi8bfidges. Fach heavy chain has at one end a vagile

o TR BGhTELF it o S RS S 51 e Sl
As used herdeman at dne eph(Vasand'aicomanodoagicakts ythaehd; Ve condtRndodthitisrag i n

reference tQ chi.neri.c _anti - ant i bodi es ns chineri¢ anti body
t hat bi ndsth Jr?ganm %hgeg&tlhrtrhe%%% c&“ﬁh“ﬁ%ﬁ’ﬁﬂ’i‘){g‘g%ﬁﬂf ?l-lafﬂ?)&%ﬁgﬁﬁ%odi es
are al 96 enbanpaigsedorhain tshbgrteé mith drtvarBRADmAaiAtol the tyava shais @artibgirei n.
Chineric anti LS. CONPri se nt s. of ant | bodi es . derived from
di'f fer ent - pasron RIS iE B RERER Smge pes PR 3P BS54 | boay
wi t h a nur varebleadpmaibd.e regi on and a hunman constant region. By
"humani zed" is 4 ded. fok andt | - .ant i.bodi.es th ont ai n

ni ni mal sequencirehlg gﬁ?&i Séejrgf)]?r %?ﬁrérz%ﬁqehr}tﬁcﬁgj%%%H(ggl?rgﬁaﬁﬁeﬁaréaﬁﬁf@ﬂ%‘@%. For
t he nost pdifier extrnswely medquandteiabodg esibaties dndimmnsed imbabigliopeid ns
(reci pignt i_n_whi : i-dues_f.reoma.h rvariabl e r.egion
(al o RaoufF bt SRslen el by e BT A R BB T
reci pi ent smetevepy diswiutbd/thraughaitiéss virfablmdambiypefmitibotiab ltes cangéinbatedf a
nonhuman speci es (donor antibody) such as nouse, rat, rabbit, or
nonhuman prinmate having the desired specificity, affinity, and

-8-



15 such transgenic ani mals, conpetent endogenous genes for the
expression of light and heavy subunits of host irnenunogl obulins are
rendered non-finetional and substituted with the anal ogous human

i namunogl obul m 1 oci. These transgeni ¢ ani mal s produce hunan

anti bodies in the substantial absence of |ight or heavy host

i mmunogl obul i n subunits. See, for exanple, U S. Patent Nos. 5,877,397
and 5,939,598. 20 Preferably, fully human antibodies to CD40 are

obt ai ned by, i ni zi ngfﬁtl} cfmsg n| c mce. One such nouse is obtained
usi ng Xenol\/HUgrg(y?e)g“’P@ 8 KB IS ierERiaR ERONS (ERRSX% PHReRRNakihd i s
di scl osed i fhgidnsﬂ:ot}ﬂatﬂ&l’lighﬁkhsm afd @ healPthaifvadidle ddains 1S nfurelHign1p98. TO
pr oduce the a odi e i scl.osed m ce transgenl c for the
human Ig G € éﬁ\Fg‘p{?WQPWfIVH@Ggdﬁ’t’?ﬂi‘“iﬁecﬂlﬁﬁﬁ’ﬁ%‘eew‘b@{ ) E800% Thecus wer e
i nuni zed WﬁhblSﬂmﬁmﬂs&ifhﬁlvékW?Sﬁl 1138t dheifBEnch dddupridd o6 FRoMRgiBhsS Rrdes
transgenic for .ot ib d| seful in the
et hods b 1RegedEbes AR Froarle o B AR e ks, 788 By e ng
properties snmactisg, aﬁd)ntmseexdmmigtpeﬂobmetﬁheee&tﬂuan& ‘PhealORsGirledgh 12. 12
nmonocl onal anti bqdj i scl sed her e ragment s, of nti- CD40
ant bodr a5 APE Bl R SEoTRY heor ERAE B Pirbte FDBs BPariso
long as t heqthrehaal ponfiitertede gie f@thatidnfof ietaytigeh-bindimg kit df ahtibadied(seant | body.
Thus, a g;D@, Wi ain the ability to
bind to thef%g‘??g @B?ﬁ%%%gce agg?%teybpg%%ﬁskjﬂéﬁnts are

charact¥rized bfhproogent deresinssirandt avolived diteetlyon bindisparaiiinglyftadd - | engt h

ant agoni st E?P%

speci ficall 3‘9 eh Mba‘%%%ﬁt g{%“den% S%%(hhageséeg%@%&lﬁcmgngﬂ face of a
human cel | pa%mma@nmf thefantibod i astnb@dr—ﬁfrp@adwt @dai teticigoapsanizagorh ut

exhi bi | ant qaemoﬁfof@og{pne\{ﬁewde 8ht pﬁb{[}gcﬁyoﬁhd%%’eggééﬂﬁﬁtis}p a human

CD40 expressi ng cel ragnments are re erein as
"ant i gen- bi ndi n§e tfﬂ? é‘m‘ta@able region'Suhepapadderintregs o the moinmerid r agnent s

of an apti b&%e&q@ﬁ)ﬁdtﬁ@dﬁhﬁgfe trisPBhsBle 18r dntbdnHifg! ﬁ-ﬁ’% é%?gMel
general ly the antigen-bi'nding or variable'region t Pes of

10 anti bodymfll?rea%@wﬁ%awqféslmﬁmsa coarrpéemfatanwdmeveangegxolfaq;"cm all) 2,

and Fv frag]@nésﬁiuamt ﬁI(D9)| $0-58\@0)) af ol drqdy) 1Hme(ﬁ§1‘r{1cﬁ§n vaBMbleEaQam' S

i ntended a npnoval g ndi I’Il_§ fragne of an |m*runo}gﬁo bul i n

that is codfodet Mﬁﬂ ) Ii%*ﬁ“d% (ETGELT bf'g'reﬁvmhamwéﬂ%ﬁvae By

F(abi ) 2 : S el clﬂt(ﬂ?‘ﬂd?&qﬁe}ﬁ&s;bﬁl"%frs%{fﬁh:ﬂ%fo@cﬂﬁh@zgstf(ftﬁd@d@%b!{l@f{?aﬁg .

I nunun ulln n al alnNns an ar (6] (6] '

heavy gﬁai gV a'“%liah%fs Eﬁgﬁﬁggﬁttﬁ?& %‘?ﬁ\/Pf tl’&?ﬁ’?%&ﬂ? "PPagments is

L\Rt ended 1;] r}g@ergmaslemp(msre@@uashesmn 3092 Wl2),dearey-9e(Laf 13&1}& 1@ht i body,
erein t se Q S are I N | de C ajn. See,

for exanpl 83"U'a§a i“}g({u a“ﬁgégféﬂ&%%%ﬁ @ﬂfgéﬁ)g@é% NelieaVYodn ang

5, 856, 456. variable domam Clothia and Lesk (0BB/albl Biol. n86:§01-910). ymaﬁéwode deur t her

conpri ses oI e e |.inker mai .ns that
enabl es tthlglfg’/ dfl)]e n?e Vﬁréalg dof’?’é‘d“é@%%ﬁ?ﬂ}% ﬂ'ﬁhmﬂ“’aﬁﬂﬁ? 5&R" bi ndi ng.
For a eR&vi ewidob. sFy see PI uckt hun (1994) in The Pharmnmacol ogy of
Monocl onal Anti.Qo " bur

(Spri nger - Ver | ag‘, Uvﬁ% 91?3 conbdnsez%]@)org a%ba@ﬁb%ly’r?d?f%bl? Pgment s
of the anta@gmlsndmgmwm@mb(}eammﬂmdnm anhbed} Gsatblkef eitibhodyeiegalkeso be

conj ugat ed, t ffect kll i ng..0f the target Lancer
cells, as laélg%eraﬁagyﬁc?ghgé h n(r%lel SRR dgegi lglsearépt?ba?ﬂ’tef %g A ¢ Fhgnent s
can be |sodlaﬂ59d’:dr¢zmﬁmgﬁtlﬂbwy lpd??aSEglerdhamrahtemdgmnleaﬂﬁsemdum ng the

35 553 st [aguh; Siebd flep B TRy HasEl "B e diop il
(1991) Nat pro®IcS5R0 &Eﬂt-ic@%timdﬂuﬁdgsﬂagmexat cal(eﬂl 9Bxb) fragmints, dactodith a

222:581-597 describe the isolation of nurine and human anti bodi es,
respectively, using phage libraries. 30 Subsequent publications

9.



20 inhibition of CD40 signal transduction in any cell upon ligation
wi th sCD40OL or solid-phase CD4CL; and inhibition of proliferition of
human nmal i gnant B cells as noted bel ow. These assays can be perforned
as described in the Exanples herein. See also the assays described in
Schultze et at (1998)Froc. Natl. Acad. Sci. USA 92:8200-8204; Denton
et - at (1998) Pedian: Thansplant. 2:6-15; Evans et at (2000)2

| nununot 164: 688-697; 25 Noelle (1998)Agents Actions Suppl. 49:17-22;

Lederman et al 1996) Curr K 77- 86, an et alL
(1991) mrré%felﬂéféﬁ%%rﬂ@g?%?n r?dﬁ%CanB cpe 8&12“ RU\%RR%%S’IPFI gt’tsé]?ﬂ”@’1993)
AT epr esont 2‘?7%52&2??‘”‘“”‘””@"’5“" @a‘“‘e""%’?ﬂ“ﬁnml s a0 ant T had a5
speci fic t o CPREmIgHSt léﬂﬂ]icéga% élg 3BT fi ed herein is a

"conpetiti ve bi rrurvng tl&Sﬂaiynum aﬁabﬂmgtfnagmwmbu doh®linB g c@BAY Stigée
ser ol oglg dete Ied.and titate

Cherr Cabet i SO Ry HPRnE e R R e ek SR our B B 11 s
speci fi ¢ anbtadimahy- aﬁEths liplg-chdis earfablk dom&ial id tighB SorAcovaiBm@isbdiation. In a

i nhibition as r.epresentative etiti.v |nd|n assay,
| abel ed @48"%8?{}131 s|p5° 25 %“%‘F“&"‘ﬁfj 8% IE%HE]V”’C‘EHE@%I% ﬁ‘?‘ﬁf"%odl es in a
sarrpl e, for cexiampl IBl,kEd by feaivbd peaxﬁde(bmkammcﬂ'l thrapthe Gl aad heavuahhmdcaas rai sed
agal nst' one gtgma?@i\adx% "s ?aﬁ]gﬁus@&%gl %rt]\%% I:haént bOdc|1eesSI{ﬁm {lius

i nvention. 0 an specifica read
epi t ope 10f canfigurateon tiphthe ttigeq @bﬂanﬁawdamlesbmmnmtﬂgctw deiné @mnofen-

ant i bodi es ﬂhﬁe%;@%nﬂgm&oﬂhéim Efx?e&ledogﬁ.jfgelkr HPEHROLankP® PTOLEl N

conprising t rticular epito eln o erest.
For exanpl eantigerbirdingape A0 fo bppntiypdss Hofeveneemesinglenetiakiredoepint(opes
conpri si ng ANk FRMMRE 961 th'i’é’e%rmﬁ 8‘16%?1’ & ahtighf) Ha?ﬁa'quﬁ‘%g%f the

short isoform of human see Accession No. N 593) set

forth in Fiigenseizaad W@E@W@ %)@ta]éWéfcﬁﬁ@ufoliﬂﬂtﬂW@anééu@WGéﬂ%et forth
in Figuie 12A ( SR ApReRalss @ﬁqtfﬁﬁsscf?e @ﬁﬂﬁ@ﬂ&nﬁ?&ﬁﬁéﬁﬂpcm -and the first

NM_152854), or of the l'ong isoformof human CD40Q (see nBank

Accessi on Ng&stantigwan (i hefdhelma\yrhain Frb &agmengycifer fffﬁlnliiab dregmanedy SEQ

I D NO 12), wosmdRd obyfewf}@slcﬁ]emaﬁcé@rb terrfPiuk bfm@hé%knglﬁa?n &AGokain( SEQ I D
NO 11; see nBank Accessi on Nos.. X60592 and NM Q0125

Al t er nat i vepsfud 58t ‘l’lf”ie\%“%’?eﬁéf’ﬁdhea?élg'%ﬁ% hWﬁ? FEF-pb’ tﬁ%‘ﬁﬁel dentifi ed
sui t albll e i’irttegg&gbrgheramfdr F@&Gﬁb}fiﬂith@@dﬁﬁs resiaud(€) obfhe U&gﬁlnttda?ﬁﬁl; Bk
monocl opa i i es e_to the iously identified

ant i bodf'es. af%ﬁtt}i“%c%‘i"&sl'c @% ady fraemenis H”E‘Hﬁu NGAsH! %edrﬁ?alﬁ‘é’fg%el ed
or unl abel athgm2fitihhtcaed lﬁﬁhe&:pﬁtttlﬁmdbteﬁeﬂ’tﬁgm mehed BiknD34€ Ebuphgs of antibody

aggl utinati | abel ed anti bodi es may be enployed in a wide variety
of assays, foﬁf?%ﬁ/?rﬁéls%hw #e variety of labels. Detection of the

formati on of anTbmmglln@Hgmsanfargediﬂmsmﬂphmnglbmﬂmaémmaanyaﬂ’cebra(élaﬂ&ms

ant i body and it ere n be ilit aching a
Gt corab o BlsSRien e o lp e el GLET phiE e

i ncl ude2st hebas:ts en 0k amaleatid sﬁpl@rhesaﬁ' therdbostacddnters, enzynes,
25coenzynes, orescers, C ern| urnin chronpgens, .enzyne
eoborraloe or CHARREERTme SRS A FhR RS RS AP HRT fr e

conpl exes, chaigeinfradioglabwdins mrb'eassigeaitodgf&&m c&zﬂsﬁbslﬂﬁrelatd(i@/.e nfanpl es of
suitabl e en i ncl ude h n

Shosphat ase gt S pPa PEEaakE oG e A delrE e PR bralie i osiibes of
sui t abl e pmnstbblﬁﬁmer dj;»rmndpntemﬂaﬁxﬂsotypesb wee IgE, mmalnglllngilgAj andand
avi di n/ able fl uoresc ncl ude
ol 1 Por G TR SRin ot RS et FOFSRER R s Mot e

di chl or ot r mammmgloauinn ae chlladaiphs clelka) epstlam) gything lahdi despentively. The

phycoerythrin; an exanple of a , lum nescent material is |umnol;
exanpl es of biolum nescent materials include luciferase, luciferin,
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1-125, Y-90, Re-188, Re-l1 86, At-211, Cu-67, Bi-212, Bi-213, Pd-109,
Tc-99, In-11 1|, and the like. The conjugates of the invention can be
used for nodifying a given biological response; the drug noiety is
not to be construed as limted to classical 30 chem cal therapeutic
agents. For exanple, the drug noietyMay be a protein or pol ypeptide
possessing a desired biological activity. Such proteins may include,
for exanple, a toxin such as abrin, ricin A pseudononas exotoxin,

or diphtheriag toxin; a protein such as _tunor necrosis factor,
i nterferon- &t H’ésmicﬂlfeéFP‘%‘P’&S’ﬁ'db‘@PﬁOﬂah‘éﬁﬁﬁ@f@M}WWlﬁ%@i dessespf at el et

derived growhRudoaRbelins aﬁe'xﬁ:ﬁﬂl@ovﬂ:‘ Elﬁﬁlr&ﬁ%@ %%bé’cﬁff&ént eR¥ctor Aln Ptllo(ﬁ i cal
response nodi fi ers such as, F hoki nes, I nter cin-1

("1L-1"), 5f PhBFTREIPRaDleh Ia’P_d IzG? ISOWQSé?qd@maﬂHb‘@Y@iHEﬂ@D9CEHgﬂedm?ﬂocyte
nmacr ophage eﬁbt@ﬂytﬁhmd)a&mng factor ("GW CSF"), granul ocyte col ony
sti nmul at ng fach%{: é’ F“% or other growh factors. Techni ques for
conj ugat ng suchf ke Rbek EWF@?%’Gf%PPH%GI%%’@OWM known. F
See, for exaﬂﬂﬁoﬁtlorﬁthﬂmoﬁﬁlgﬁéd difedt %2 indirddan Qﬁﬂlé)ﬁ}ﬁibomt) 'ap@(ébrﬁzﬁatef or

| munot ar ge ncer Therap i n,_Nonocl onal
Ant i bodi es &‘é‘f’dy%géﬁl/“’ayﬁ defeelatls iy IEPE%{G -Gy Tadiqisqtops laRels prj g5
Inc.), pp. mﬂa’ﬂesaﬁﬁl,abm or, Hethé &Ed’ﬂrﬁheﬁzya;htm 168D Bty cathpid dadicASitdAfon Dr Ug

Del i ver iV son et at (2d ed,
Mar cel >Igek kéJrg S%) ﬁ%te )comlboﬁmp‘%f gm%qﬁém %%F 6fée°(af§8§3‘f1““ﬁ\ﬁtdresot8ﬁf§a‘tﬁf"ﬁ| ers
of Cyt olxim déga@sifislabats iGawicefor aﬁampla,dylsm-ﬁew 1ew; Y-90 IRENB@,QQLI(BBQAJ-

Ant i bodi es ,,84. Bi al I al l,i catl 15Pi ncher a
et at pp. 42}2%“5”0@’ ?Eg?jl’ (rgl?adce ﬂ’e Igbei}lnfggﬁ%&’ b APy eti%%)e"myﬂffgla?m s,
Resul ts, arwdodmture Pr ospectlve of the Ther apeutl c Use of

Radi ol abel ed An " G I bodi es
for Cancer Det eg¥$g%¥§h@gq$%? ?ﬁseggq%aﬁ)éidfs Sense a lgﬁlu f%&%" ¥ press,
New Yor k, ZXogpatialjyer ﬁ{%)@loslilse}lnhlam oflisoinadizesta tactlog @d8Byity efamateltarRey .

62: 119-558.4;2 s“éd%%%ﬂ%frih\é%ﬂaa{sc n@f& %Pﬁdnﬁ%ﬂ% thlsPe conjugated to a
second antibody to forman a B eteroconjugate as described in
U.S. Patent No. @rE7% a0@ed hargin a?d@ﬂﬂl@rmacwlnﬂbfrﬂscen’a?leb@nvsemmetta;veen
the | abel s oanghiliAR udhde ROHEESH, e cbi tent No.
4,831, 175). ° Antll OCtiI es or, anttol eé:nﬁ'&lh{ilﬁ{ﬁﬂ% lgge}%eggthgmﬁeartggf may be
directly | é%ﬂ%dﬂ%@ﬁﬁnﬁgmﬂemlpw Qfé?dufh?@hytil?{@aliaﬁy agpentable gapricois ant her

r adi oact i vequeaikstpHchuere kel SMtioh NExtal! le%fth gtogdiddiipacc RN includ
5,595, 721) b‘éf}'%s eat nent nmay consi s payconél ngﬁcoﬁé of 'ltTr ee{!tlcnlller?t W th

conj ugdPed %Hh%sdﬁlifﬁyb%{% étﬂfab&rﬁUF%%ﬁ &l ofherprgeni¢ aidseangpxidantsaneous| y

or subsequentbivg ééé@b&%ﬁzl@\%lm@é&dlamx%}@(l@sgﬂa%ﬁlbouvw le&itfeS) Bfyp e%%éégonl st
Anti - CD40 Ant| bod| es 30Suyit abl ogically active vari ant s of

ant agoni st PRS- SEERAS SEHPAfRYMite & %,tﬁn"fblémﬂ%‘@@b}‘?ﬂst Iydropiiie prigness Suplhe

present i nasgidlyivinglpy:eliione ahind 8éids sokH ds g[)@in@-'gﬂhtﬁlﬁﬁe dgsiabiRel argidieMi N
properties, of thegﬁ%are nt agaénl st anti-CD40 antj body. Methods for

maki ng ant lyBIB?jWO\I) fcﬁﬁ‘f Fsécc ey ard ‘i}heé(‘r"é'?qhé{ﬂﬂ“és i“ﬂ“‘ilﬁ%gléﬁoﬁe
For exasmpl mannam, oralesteing cﬁdﬂiw@ﬁgkﬁts‘dﬁhIaﬁBDﬁiAOJugﬂ@lcaﬂilﬂ@agg{‘dsSﬁanﬁm br CD40
ant i body, 9 or %%-‘E?rlz 12 nopocl onal anti body

descri bed ’f% t@rﬁaa}%ﬂwh%‘éougteﬁ?rﬁﬁ%?‘éﬁswn i"GHENIF FrREHRR I UghEd  DNA

sequence eNWBENNp]etigleangiiydad (PEGfand RlfhRs! Ad1MﬂIshﬁd;§ inQbmbMitRGENES] S
and nucl eotlﬂge ser uoen h%ééerattl ons ar Enovvn in the art. Se;

for exanpl & \Rﬁf% i “551 FIPGUticagents 1{' 5””1* ADROHS GBI ¥l ecul ar

Bi ol ogy (I\@nwbﬁﬂvamdlﬂuisiratshnmyeﬂﬁpany, New Yor k) ; Kunkel (1985) Proc.
Nai | . ad. Scl_mngS %i 488 f %nkel et al. §1987 ) Met hods Enzym c!.
154: 367- 382; SAMBPOS ezis“%ﬁd ifﬁn(rf 599 2 EITeteanish B sHRRG e wloaedr at or y
Manual (Cdlnd cBpirddrng a bigicdimlar ellemhaeikle, ollaSheeRak@Nts aNRipicht 878, 192; and
the references cited therein. Guidance as to appropriate am no aci d
substitutions that do not affect biological activity of the
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20aci d residues. Corrections for sequence identity associated with
conservative residue substitutions or gaps can be made (see

Sm t h- WAt er man honol ogy search al gorithm. The precise chem cal
structure of a pol ypeptide capabl e of specifically binding CD40 and
retai ning antagoni st activity, particularly when bound to CD40
antigen on malignant B cells, depends on a nunber of factors. As

i oni zabl e am no and carboxyl 25groups are present in the nmolecule, a
particul ar pol yp be oht ai.ned as.an aci dIC or basic salt, or
P heut o FORIDIR: P aRoT G Pr RCeD RS SO BREPEEPEIEgi cal
activity wherigipdl aelbiatihas isiah tralofeeted rTvis mﬁmmﬂaﬂatthepﬁgénymnsmagieceu

i ncluded in_the definition of antagon a CD40 ant i bodi s used
hor et n. Fur PREPO IR PR MR B eBiibloRe e B epie BTy BB de
may be augrremlﬂdndayasdbarongaﬁl Zadnt, due to Ratngl, Secffentalyod detibeRe mutation.

30( gl ycogyl ati on, t her, su ry nol ecul es ch as i ds,
phosphats, acetyPulrniistL i RERMORTE b iR oy B S tliReer,
conj ugat i onefficton fimetiomb aPrefigbly, t@ecdlaexpresaa@@ettfsyluﬂ asdicitryaugamegdnat i on
are accorrpl I Shea%n 0ﬁ]r1-meglate Oélc];t?@ﬁ?@%) e%,%c or ?i%)l?st%{%ilgg Cet ems of the

produci ng ha®F? er Suc % vitro.
I n any evenhukosxtcd”thmmdfateom@@)msluanenplmﬂlh@edimpmnnﬁeardélfs(l?ﬁmcpn of an

anti-CD40 e rties
o the. ant i o tks HABASIE BhIL /B0 rsCheR:, bidofih 1E R BhARE IR | ¢
such nodd f i BBMCeersl Magelly thans prefatgdy e’ln}'ib'lzﬂiesqlwahziw A Gledctivibfareypicallye
activity, e i i

pol ypept i deéftﬂit&ﬁégﬁxr @g??g Qgg(g%ﬂ]%l hﬁ) t@QolEtﬂ% Igé%j%ngllé%mﬁ&%(;%gl d
residues i rrsut:fhéD%aﬁwmIﬁta&arﬁléO%cm bf’édadbyyeeantramwan%ké@mpm Gomaor

ot her deri vighig§td %I’bow vﬁrlﬂa%leg Mﬂ%@}n’e&% !fﬂaDéGl?%r @b@?s\ﬁﬁrg e LRAsi@Rt ai n
fragments that retain activity. Such-alterations that do not destroy
ant agoni st ®gomctivity do not renopve the pol ypepti de sequence from
the defignition gheRptd "FEREG@NLA POT BSused tol dABIHES Lecor HatHIndies Gk N.
The art provides substantial guidance regarding the prepar at| on and
use of pol yFﬁé?ﬁ‘?‘b‘éca(}é?tlbailk sihe Pﬁfeﬁ‘F‘éB%ﬁ’isﬁéatf%ée‘ﬁﬁ?‘ie h@D’i‘ﬂ){ Moty
variants, QiifRefOredHeRld orehat bigdsah Ug® aftibbBAE khimSREGHJH A8 intildeh

o {12t o2 e A YenBr gh BLAYTUSLESL, e, o s el 6,19
t her apeut i caab;hama@tspwoed CDRPOMBIIE reeefptoas ph@MIMecptotd ifdhde FOYRIDS(ahi on used

At agortiot RN FAEEERSF R PHIATUL (RErHEHE: reply SuaheET b dpino
directed t @cid Ise]uem:es thét dafiftr ahoarilg in tEEﬂdytopGE}ﬂﬁ daﬁiamﬂﬂ]éx’éﬁfdj\ﬁﬁaﬂirg treat

h d
D o0, ey el By iR RARE I G Bl aP oL Bk Ofba o Rofe

nor mal and itvejtogesaric dondirc mhib&qu:meﬁsrﬁcm@lllﬂ:mmmmgmnnordve;ttbrods for
?ﬁgfﬁg;ng %Qne%ﬁged%aﬁl%iﬁﬂ'&% 1%%&31?{1&@1’6%{5?&:%&1110 go%?a\f\rnﬂ(seerbater%% (199"917) and

i mmunot#sst d@hze Wes thegpynol. [16B0 B9340 FeRs e rdmwcdaerabbtdt gnd ElineS8 9% Brlgnt. he
like. By 2 ev Ij?z‘mln%n %%7-4%)? fl%b]lé é%ﬁ en EJF QQQH IfgndXJforJ769z811sa4S§5I 4. %‘l (El !

i ncl udi ng but "not | m-t
i ncl udi ng Fewsef ol PR ebibatEs. MednH6ﬁBijlgDaﬁeF®sae¢lhdlﬂlgﬁhwhm

i mmunobl as - i di sease,
Epst oi n- gajsei i TEP R RORHHARE) By B IHPRAT MGy BEASUS g
| ynphomas, ingbdesethd negmatd reseptbr, Baim wllinyHMQMS@@tfptth¢ E@k@mfamtem‘ﬁyel onas,
chroni gnl y i t and
the li CBO mqg% fﬁns (%H%ig?ﬁs(wﬁﬁgﬁgﬂnﬁ%é |ned*4[lq %%Alappl catl on or
admi ni st ratﬁl?f@wabﬂ4éﬁ9 @R®4eyoni st anti-CD40 anti body or antigen-bi nding
fragnent thereof to a patient, or application or adm nistration of an
ant agoni st anti-CD40 anti body or fragnment thereof to an isol ated
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5 treatnment of B cell |ynphomas that are classified according to the
Revi sed European and Anerican Lynphoina O assification (REAL) system
Such B cell [ynphomas include, * but are not limted to, |ynphomas
classified as precursor B cell neoplasns, such as B | ynphobl astic

| eukem a/ | ynphoma; peripheral B cell neoplasns, including B cel
chronic | ynphocytic | eukem a/small |ynphocytic |ynphong,

| ynphopl asmacyt oi d 10 Ibehonarlnunurto cytorna, mantle cell |ynphoma
(MCL), follicle genter ho (follieular) (including diffuse snall
cel |, diffuse ni EF%%PHI“ hof 13t {ganake pyman gpiipogies. 1EQE examptegiocieing

| yrrphomas) ceIRE@ mimmﬁmﬁe&ﬁ@febtldnwmhmm)s(emmﬁnudma@EwgtH@W\a@&al

Mp BT ER BT P AR K P o My

ni e(cjii ast i nahmﬁﬁdagmmin (JaBies kidtRellg198y P oo/, M&QJG&SIOEWMGD M the lfdtﬁrﬁe hi gh
grade B Mg} ute |eu ocytic. .l eukem as;
nyel obl a3t i h‘ I“ﬁ‘gg“éaﬁizaéfémo Bineg rﬁ?gﬁ IBQEROF%?%MLF?‘%E by FrgfFinedeyt i c

| eukem a; nyeinemmmwn of tﬂa@ﬂd&ﬁiﬁgégﬁnmolﬁalﬁdsﬁbﬂ@ﬁklﬁ@hl%hted by a recent

eryt hr ol euk r tic kem a (chrqgnic el ocytic
| eukeni a) ; g % Ala lgrf %%h AN RN Zﬁ'ﬁge%‘ée E)fﬂtéi CHE Lottt i pl e
nyel oma; V\aswmge mmbprotmmncbgd mtcugenmemlaof}heavqsulmhan the Rthoeipaiase; and

l'assi f i h
Fecognt zed PRLE A AR ARR sfontp 8 el Rl e s P A oot b
prevent ithg 4QQr415#ré68)tImmpwcpuiswieawpmsuram&gmp a]hunalm@ _gt, hme;a;hyt aréThe
met hods di sgl.age o'a%% tlff SBfob a%'exmye phn drflod 1€ i €21 Mt of
ce y H{

subj ects having AR ose
subj ect s haappange ¢f@n@q39@sls ﬁmnuneslph@nspmmran ﬂakObhemt Me(ﬂ@qdyNamm gr ade

25 B cel |36§E99ﬁ‘?85L6’1{b%r amwﬂq tzéaavmi;,m%;wgsegﬁ%féh@ﬁaeemﬁ”d

hi gh-grade B cel char acteri ze
rel apsi ng/ ri&i6} Wn@“’@@flﬁ?ﬁsé“ SW;MPM@M?%M”@W@ h@yef 1y gHEfreldredns

i mproveg; U%ﬁ n{)}' I?fﬁmm W@dgﬁﬁclll%eﬁolﬂ%k%'e ?ﬁOd}%&pﬁﬁf %9&08 ches are

reduced i n nunber and severi agoni st anti -

ant i bodi es ST iPbdY": Foviedied I Th%f)ﬂeﬁ{ %’dz@qoh@"’ﬂé’é’ TW@HM@G”P} @alt rrent of

i nf | ammat oreyarghil§ aaqs@&eaa&cmrj kit BORdy s GH180Rh I8 SaritbodyiRavylENRE
systemincl.udin not limted to, system c |upus eryt herrat osus,

psori asi s, J@EP&%&GBE’IM@HG a@w“g%%ﬁeaﬁ-émeinhtﬁrptalﬁfﬁerﬁwymﬁwglme. s,

Sj ogren' s SyhMIticANGE endble6R0k mm@fddu@mh (JaRdB6vifli-P @G 93) PhRUNRL Qbﬂz
e 5 PR P S Bt e B S A o<
pu![ hrmnar y Fbidhrgeri-Bne i apRir@sitsin Udekaialda b%a?ﬁﬂ%&l@sﬂ@oﬁ laIVdgtEry

as nma, ri r I.ar) | at ni Cc r openi ¢
pur pur a. P chie r?lgﬁ?jﬁ%%b(??’ aeﬁ(q,[ ]\%ﬁ aflﬁ"e%%@?ﬁag@%ﬁla@ﬁ ?fé’i}gwﬁgf( p

| east one @abaigolti: BI6-1a6)HavEiaQamh lifkod Yrafsgenianice g:@ﬂ;lwbénmﬂhmggdcdr agrrent

thereof) as.defined el se S_use ormtea sitive
ther apeut | cltgélé?)ng o SR ﬁhﬁggagﬁ{ty b“ﬁy mﬂ@ﬁ”g'?f ffﬁ’éf’ﬁa'ﬁ’eé’g‘ﬁ?y By
'posi ti2fe phrarlapdutgraion eSpogpbat hmhdnhesvgsheia tnd hCemameasc int@alceedth 1S
i ntended a [ i

10.1 ovene in the di se | ssaci af i wid h the
anti -t unor Q%E(’:t{of‘wgp d8$e“??fg§§°ggﬁf] aﬁgfff%? 8PovEy Wéﬁf%&ﬁﬁcg\?%ﬁ’ ;ﬁ]and/ or
an i nFrovereFm?ogyugAﬁgms?mm@m:taﬁﬁaﬁm) m@d1ma}kbfdf][11@nfﬂh1&@@8@.amma§ i's,
an antl rolrrerati ve, e e 0 (0] ur e
o ot PR bR Visess Pt ey B detesbi Pt e e er of
cancer cel t@stafinebiaE, aad ﬁi@d:ﬂiaﬁﬁﬁﬁoombefﬁ&nﬂh xrmnecoménmigcmw:crg%ﬂlds,aked by
sti mul gblon of CD4 i |ls ca g erve hus, for
oxanpl 80 aFFERHH BV B amndi i e mi 4oty B opile e
conpl et e rmexpmrhaﬁansBiyalT eeptpds dhadidinges B Rhgdntnl, Ms@mlgdn@Rrpabgence of

clinically detectable disease with normalization of any previously
abnor mal radi ographic studies, bone marrow, and cerebrospinal fluid
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The antagoni st anti-CD40 anti bodi es can be used in conbination with
known chenot herapeutics and cytol cines for the treatnent of disease
states conprising stinulated CD40-expressing cells. For exanple, the
anti-CD40 anti bodies of the invention can be used in conbination with
cytolcines such as interleulcin-2. In another 10 enbodi nent, the
anti-CD40 anti bodies of the invention can be used in conbination with
rituxi mab (1 DEC C2B8; Rituxane; ]DEC Pharmaceuticals Corp., San

D ego, Cal 11_ rnia). ) In_this manner, the antagonist anti-CD40
ant i bodi es BRKporliss up prefepsptially exnseserdion ¢ gndvgernsrgtibodies dusher eof |

are adni ni édetios th éndogenoi3iseparich it Welditsdbnd 18ASLpeRioR iPTHD St NGE"

t herapy, I hﬂﬂ&nx% bt%ut nat |“I’i ted to,. sur qgriy or surgica

procedur es” (6. 0. op BABEFUt vitian EREtLpailanigicrsthadenect omy,

| eukophor esi s, Spadomwch owunizedtwphaerhatticateenadr ifiBodyinkeevity r adi at i on

therapys cRenRulsh; Jolol g i inati o ¢t h, aut ol ogous bone
marrow transpl ant @\i\%trl%gs%l ta +%wt%5§%¥'ﬁ%tfg%%FW&&%ﬁ?r§p{FWcl ude,

but are ndel§ngimaydurher bersplagies fotR erdls by seldolimbfprati) i38-npdatephd CB] 9-

chl or anbugiokitivadeNs; rn 5hé RBoct, RRABASH Aifufts Lne
(cladri bi qggéncr%%/‘:ﬁ%%g%%saghapaae, doxor ubﬁﬁcﬁ?ﬂéﬁe m&gﬁ@gﬁg’%g"ﬂ
20conbi nat'i ons 135 8% . ?’a’ﬁ%"e, ant hracycl i ne- cont ai ni ng

regi mens such asn@he amepiiuop Bostpluitiresiaay ikoyeEebiehd i tsivayedni sone)
CHOP (ycl phaed d&:. . Vi Lt i redni sgn s . doxor ubi ci n),
VAD (Vi ner %ﬁﬁe%&%ﬁﬁ%k@%{bﬁﬁﬁgsﬁ%?%é Gf‘ulg%%f{‘g# w’\‘g’ﬁ)‘fi nel phal an

pl us pr ed &ML BAKIND P prEFPelitionatsewivith knowh entibblier thy bliti ike amigendss used
i N chenot hsrap YnGIGRTASEndH gl kA lefitBNEins AT DI b fAURLS i,
25aspar ag'lapg%§e,ti gnd ant i met abol i ttgg, n? ncl udidjngrl,o%ﬂ%eu%lgl?teﬁ)mrﬁsthgd to,
cyt ar abi ne, net Hot r exat e, 5-fluorouracil decarbazi ne, 6-thioguanine,
6- ner capt opur iThe préssd dielcanabdlates to abipssitRnt hpHARIds TRHIREHRNRnan

anti beey pdwefiaRin Gk OkesSxAaRk s . a or other

anti - CD5215 nt kFong t@?,sgeti ngg{ﬂ@u&ﬁg’g c_e: i ?ﬁﬁ“gg%Eg%%%ﬁfwei n on

mal i gnant “B%c &P BethedsiarelvrHpatmet itk aranti-GEMG aftiliotly ofimiaventions irbo dy
HuMBX - CD2@igdR- bl frdghohl t1dd , wdi6re BRRInQkRion HMEe dndBedylcP Skl Nab/ | - 131

t osi t unoi Lhrituno i uxet.an (ZevalinQ), or any other
t her apeut?gﬁa%%%&?&%a@g%a 05?'6%{"?%63 IFEERCRF OV hepatienb
mal i gnant'nAcraeing his mathod.oftherapy. smtiiEddyntifodies mitatipiseyse MEDRethods
bi spezo f i of teiivielayspéciany binddidwnaR DU AEder dx fess%(é}[mé & 11f, humani zed
nonocl On%m%?&ilbaoﬁlér %{)ra} UZLH;rfﬂb)'; bevaci zumab vastl‘%& or" ot her
anti - cancer Antibody Foa P A S AEARSHACH U bHt S¥hibit rutseenist scsivitg r owt h
factor; dfhen bapgd o the COROdigeramgatinagCDiRexplisdngrolli TR SM.CHAS | gnant 5
B cel |l s (hodexaihEsenttdf; Halpll) i hod L-22, an a) phaCD22
toxin); g, M CSE antibody targéting macrophage ¢ 1ng
u oo AR e LB s reonit
factor; D Befthodies- Sych antibediesinrlude,dwitase mat limbed to.abofullpumanc| ear

fact @ kappafbokRABK QIR 5% dhi ORI AN bed MO fha Bl RYST ©XPT eSS Ed
in m“ti%r@o erlra%r}la; abntl-%% anti body targeting the D antigen on
mal i-gnant . Becel s nEfs, Pinding charctenites of mensglon Pﬁtibﬂ‘%E&J‘ﬂBﬁ@iab@dy_

t ar get i n§Hd2.EgThosOxkiltel garhe 4rf 10¢0 g O 6, andaB¥EGt Aikibddiesat)f | - CD38

ant i body adigegshAR haen. on i gnan cells; antibodies
t ar get 'Mr]%t%%{ or ,h?g%%geg%}g@r%%#btg%wcug%ﬁn%ﬁe%f”égéuﬁlm%é@%@)r s

(anti - Sgeitipdips Gegmeats Hiercobtbat arprodutedgerambindhtly @bihgmetaidb@en ant i - CD40
ant i BOdi Bewhlidihe & andiceoibSNrADe1d ALk Q0 antigen on ‘
mal i gnan‘jmltig dgeld - apd apti bodi eé&?ar ge%h:i]%’ggo{]%ﬁg%’n%‘)@?%
factor-related M 4R &d? gt havefesrirerambimatly pradutdd. ( TRAI L- R1)
(for exanple, the agonistic human nonocl onal anti body HGS-ETR1) and
TRAI L- R2 expressed on a nunmber of solid tunors and runors of ‘
hemat opoi etic origin); small nold#ul e-based cancer therapy,

i ncluding, but not limted to, mcrotubul e and/or topoi sonerase




wi th chenot herapy, and optionally in conbination wi th autol ogous bone
marrow transpl antati on, wherein the anti body and the chenot herapeutic
agent (s) may be 5adm nistered sequentially, in either order, or
simul taneously (i.e., concurrently or within the same tine frame).
Exanpl es of suitabl e chenot herapeutic agents include, but are not
limted to, fludarabine or fludarabine phosphate, chloranbucil,
vincristine, pentostatin, 2- chlorodeoxyadenosi ne (cl adri bine),
cycl ophospham de, doxor ubi cin, prednisone, and conbinations thereof,
for exanple, antitbedies haidavesha irdngrharceiskes s meupeipnganibssies CHIR-
10( cycl ophogphadTHER- 12 02:0E16dd i bbdRk that RHBERvaQ e fers i binding CD40
(cycl ophosphacpi ge, vi ncri sti ne, ﬁr edni sone pl us doxor ubi ci ng) VAD
(vi ncrit si n@YY3Rdhasper ppitopisgs CHE afarh @8 BnkA 12. fee pfskillpsldan pl us
pr edni sone) detéitheattB@Er 4 )5hSHoa EdnRAN Bl intkAeéARBUHIR- AOGHIERUSd i N
chenot he%ap .such ai m. t oxant rone, daunorubi cin, idarubicin,
aspar agi nasE&HIuhPElefSabol i tes, including, but not limted to,
gyt ﬁ_r abi ne, net hgmdheheaé evibddid bidd w40 Wisplaydd oﬂg_ﬁz@ﬁﬂ%lébﬂﬁlman cells, such

-t hi og-uani ne, 6- capt opur.i ne, and nelarabine. |n sone
enbodi ment s",lsq’ﬂ’ﬂlén B%kg%ﬁ?%@méﬁﬁf@ gS‘ﬁlﬁl‘t‘.?aB'cf’é?I?‘StfaEH’“%%&ﬁ%’l’ee, t he
nonocl onal antodinedty, thiit Radis th ZDetd dishhf2d on the safac@bf Harih G918 rdaiilRGH NQ
fragnment thereof i m ni st er. ri.or tr eat t. Wwth the |
chenot her ap’eﬂjt;Jlg 1?18“ 3%’@%’[ eratigg a&‘?fhgflgrﬁgtiain%ﬁtéﬁ%%éiwg?@; Thysethe antagopish st
anti - CDI® aantiiGi@aniitmdizssmitabls foe nedn aif hethodsof diertmaiitioniiicdude brse
chenot her apegut i . 20yet.. gt her e di ment th .
chenot her aplgﬁl}olc@mgglg%%d’?sls@%{ %r)[lyer)f %@? g&g@mssl{%ﬁw b" gﬁ‘@fﬁ g?rﬂpaﬁanp fpafigpgnt
ant agoni st laman cdlpdLprepsing the dsll-wrfagril4gentigehndi ng fragnent t her eof.
Thus, for exanp i i the a ni.st t.j - CD40
anti body, for e%‘%ﬁ%ﬁegl?ﬁgﬁgen%%gg’%tgﬁg%é%ﬁw@%s @h%%ﬁ%ﬁ}nﬂ?%lbl{or
Cl I R-5.9, dncregaed agbtanyir aetivity relatisie) tosie chivheeic ewtf-CD20 mdmiclonadtastibedy i n
conbi naj4 0 (ot | wekad Al Jid U ' - e one such
enbodi rrgnt ?D%Eed.hggi agon@gttag%r?il;t-nfé:ﬁ%@ %2% ‘E@h@%?%%@ﬁg‘tgﬁfﬁeg&di ng
fragment t Hetikedres ing nadenmenss kenog@ft Brmos mode usingriumiag hynahpwnceaiflines.

f | udar abi neppe. 2By dRERIHAEN RS ANESE,; SdnDiddol @eﬁﬂé}mia;vc%m%{m%‘lwem s, the
ant agoni st antij - 0 anti body or antigen-binding fragnent thereof is

admi ni st er G¥PLable updey the trageaspd Rituxen®, alsa safaarst fhoas ifuximablise ahimesc anti-

phosphat e. dD20¥Rho@dnardntiBH Q6K ATBAE BumdnEG T ddUa5ARLRBNQEgiblsWd@r abi ne
: 30phoz%gat e i s adm.nistered sinulfaneously w th the antagoni st

anti - CBY0 ARPPHYEYLIGFeeiont SYURd Bemarmgns suigrRimanpdenspantibody, IDEC-|
ot her enmbodBeeRYfEe: of (15H9 H/sMERuE M S) CRkNABRUS lidensed Pordedib @l ng drug,

is adm nistered . in conbination with an antagoni st anti-CD40 anti body
descri bed ﬁ‘g"’rpé%rﬁ “1"3 VER ?T?flf@ﬂcﬁlﬂé‘o?f%ﬁwlbﬁ&npléﬂ‘ﬂai(yg@ Thadieavery12 or
CHI R-5.9, eof antibodied ity @tipekibimeti dgndr hagaeg 8émjahat€Rfuxiab® @ullWeditically

enbodi nent , the antagoni st anti - 0 .anti body or, 5antjgen-bi ndi ng
Fragment ¢ HEFEGeREaSeh Ftec bR foE ol bR IR PRSI IA O ToF-

chl or afbuc Bbdgkin’ siymbiicatanat i ve enbodi nents, the antagoni st anti-CD40
anti body or antj gen-bi.ndi ng fragnent thereof is admnistered after
treatment with gélﬁ;béerrﬁ'ﬁ%ﬂ’(?}’ .xe’i'oﬁ%m?ft“ﬁ’g?lsé’ﬁlﬂ)’gﬂﬁhf‘%ﬁflgga’?ﬁ man

chl or anbuc Blirkitids lsgiphaniastiblisd ksdwnds Namelowd ahy Dnidi. [PréfBeedanibagiosnts t

ant i CD40 aQstszia baqﬁ%u or aa[r{,ti gjen- bi (gdi nﬂ f ragnen there%fl. 101 n e(t]. ot her
embodi ment SV EHFIE G Y R ELASEISEAT YR A T GemlidUer ayp dglysiag ghe Daudi

( cycl ophosinsanilgheghosie kel linsiac deacribled Bergin Below sOB@mpRNd. EkkB:d nude

(cycl ophosphan de incristine rednj.son | us .doxorubigin) may be
Combi ned are e ketoealt PR R e B Bt Bfo e fD10F SetsiorriNebay
descri bed d#igtinguishing tbe thecapavpt efficdch ef ngivachibody thamisiab askyagéHhiRtel,3s 12 or

CH R-5.9, or antigen-binding fragment thereof In one such enbodinent,
15t he antagoni st anti-CD40 anti body or antigen-bi ndi ng fragnent
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agents oblinmersen and Genasense(r)), proteasone inhibitors (for
exanpl e, Vel cademl 30(bortezomi b)), small nol ecul e kinase inhibitors
(for exanple, CH R-258), small nolecule VEGF inhibitors (for exanple,
ZD-6474), small nolecule inhibitors of heat shock protein (1-1SP) 90
(for exanple, 17-AAG, snall nolecule inhibitors of histone

deacetyl ases (for exanple, hybrid/polar cytodifferentiation HPC)
agents such as suberanil ohydroxam c acid (SAHA), and FR-901228) and
apoptotic a o]

Xeytrin(r) ?r?rr%%gt %dé%agqohi ﬁ%g }ntlgt@j §1§£51¥eﬁ heb.l ﬁ(or‘rg?%ear?g%lta t he

ant agoni st msuta@l@meamth@@dtygednmdnlt 4rgé¢ﬂybionuhmgntiat®1gnmllyt\hmmeof is
adm ni st er egy Rk 10l Sl L& se
cancer therapc'[a EMY Jfgﬁ]%qmog%ﬁg)ﬁﬁﬁedn%gb & atl&glr?ta 6rllsi IH?SB 'tjl #19@%% f

anti body or alamtubgbﬁo pitpetfong Rﬂmmg%m,to hvémlebﬁcwasedadmmwcswrvw) iafit er

Lr eat o ik iSO dn PRl Rt P38 ARG LORAMbeuluy ot ot her

enbodi nent s he snal cul e-based can era ni st er ed

si mul t aneougffsptiniiin B tuxen®. Bersgjsninsthe Raudi m@dﬂ,@n&ﬁm&dhﬁﬁawt for
anti gen- bi nﬂsrﬁygncfpn@aﬁﬁgbted LheE &@fsmfgceayﬁh R} 16 trsgn%ﬁent s, an

ant agoni st anti-CD40 anti body describ er ein or exanple, the
nonocl onal ant i BRydyauyalert ampount ofthe ey @@ aptibydy 2h th invenjien aist Rigixae

fragment t h@ﬁ]ﬁ&i‘ded ﬁ@&1&qng‘&ﬁgxslaﬁlniﬁﬁmd%ﬁta lp%é{ghE ghsxs Thus, where the
vacci n6/| mTunOt er aP ased. cancer thera g i ncl udi ng bUt not
i bt

li mi t ed!? o, 2l GBIRAgY PHE fuention gdosed g g’lcsjbq@mergkwrﬁl@owa@e
vi t al et hi neysed menesmmaﬂ ;’né’c@ﬂ RItIEHOQ R REY 200.0 B EAY Body HeQhY FShe

i mmunot her a for.e Personal i zed | mrunot her ap
formal |y de’gg'ijigfagﬂ@ef @5 Mﬁ%‘iﬁﬂﬁ@@'{ ehdles mepgaon ig desethatifels #or >é/%oni st
for toll-Iikgksecippleht & tl(eThdﬂQé Used inthehner Bate B IR RAuL NG 2MY dosed at

i nterl euki thera her a | L-15 therapy, or IL-21
t her apy; nO gt ?(I}Oé'kg{lﬁelfeﬂjﬁytyveiyncl’_fd%%bogﬂE’ﬁ‘ggt)r%g'a|“}?E??t t he ant agoni st
anti - CDl:m ant | b&chen 2d@ininisaret mgteambjle ﬁtdmngceﬁcrgaajmﬂdsr hdier, &dfe anSbodies of
adm ni ster

vacci ne/ i mertg?]%t e?%}esmﬁ ?:agn ?S lﬁ%r VQBV‘P‘ thay ap e IeBt ASEP ANt s, t he
ant agoni st Ihrmm@:[lzhm aimrtevcdnmﬂg; tt@rﬁﬂaﬂtungemoboduﬁnlmgnﬁoﬂagtmm thereof is
admi ni st ﬁ;ggm@a‘tg fleatt 2SRRIt el RS YR REHY DU ADELARY Rased
vacci ne/ i nmmn@@mémsapymsmﬂhmnmd it hversagqﬂ rluée 1achise rénereft eohor

Z L]{T}Jgteﬁibg?n |d%1 ﬁé%p% gg?r%ﬁ?l%tﬁﬁgﬁ %Qx?ﬁ'dl a;cegﬁéé 13%9@%%%%@99% if Examp]es

ant agoni st hassin t@mmdam pbéhitas dadicasialfeth th €9%@inereagecn antzemanpdceyltytme

(T agnent t harasp: s asel nt il acorteeiers P b G RYT O N0
agent knowdues velkms Abservaé will s enti-6 P4 thantipdy) of Kie invertiop nkpn ehfpetsior
cells in t&l%%@ida]@ﬁﬁbs@@?ﬁtux@ﬁ@ %s%ﬂx@nﬁl@%ﬁtﬁﬁéﬁdé@gﬁdnﬁe Iten%th Siime

concomtantly 'wi t he ant agoni st™ an
i nvent i%n Gfteféﬁ‘i’t’?fg@ﬁmb?%d‘ihﬁ@OFQCB’@FI@H@O@H@Hé%ﬁ" 1W§Xlé&lb@md7@tl nunber
of NK ef f egbiafe 62l i fbdiBdheltBAFto abddt SRR AN fapatn'e\ﬁhlwe[ﬂfdoste*a?
adm ni stered antagoni st anti-CD40 anti body or antigen-bi nding
fragment t REPEBR. 1 n other enmbodi ments, IL-21 serves as the
i mmunot her apeut Aotiag 8iffereh@ @ﬁﬂtﬂHBH)@rt'ﬁ‘caHKs €thdasi@€ 4l Wik-J the YRS tration of
adm nistered_in copbi nation with an antagoni st anti-CD40 anti body
descri bed Awadecdeg o eitaipthe gaxinpa lgnddmamsplissartp bolyresanrof2. 12 or
CH R-538, ®K dlls. a0t b:a8pePhoaitloDAT AEFRIS of e e&fion FYEH B8 mum tysis
combi nation therapy with two or nore therapeutic agents and an
ant agoni st anti-CD40 anti body descri bed herein can al so be used for
treatment of a treatnent of disease states conprising stinmulated
CD40- expressing cells, for exanple, B cell-related cancers, and
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10 hours, about Ito about 3 hours, or about 1 to about 2 hours.

A pharmaceutical conposition of the invention is fornulated to be
conpatible with its intended route of adm nistration. Exanples of
possi bl e routes of adm nistration include parenteral, (e.g.,
intravenous (IV), intranuscular (1M, intraderrnal, subcutaneous
(SC, or infusion), oral and pulnmonary (e.g., inhalation), nasal,
transderrnal (topical), 15 transnucosal, and rectal adm nistration.

S o e BYBP R LRI Bon SR By P e e

sterile dil ventntatiaivf&tuxwa®er for injection, saline solution, fixed

O oPoLY St SRS BSOS RSl o PEPRY P12 LY ESlPh OORSE:
net hyl par athemqulcas;hanedm oﬂaaﬁtenssamhhamgagmﬁmmg gﬁ@tblefﬁ)d‘acy?mﬁﬂ um

aci d: buti of L ANE AN AIEND B B IR AT Raa hent  for
t he adj ust ménitedgé: (1 )ahs mmtoylosalelmbaeiy sadliceihyahd lqbrxdimacmll Hexrias@) a pH
gggl B ren ﬁg{j?@él gld%l%ﬂlb%%' goﬁlr??gmg amlho acll_tg-ste?[ueﬂce lﬁct (f; Q"é‘g%‘% %mgﬁl Id nor
ampoul es, diovpomalf Ge saﬁrmnnfg@§EQdD N@rlZ,t thepdeeuedcrse SEQAD N de sefuegeass
01 DL asti ¢, ARH18 NIS eoRRO ALY T R LNREEADINO REAYIE. DY

standard techni'que w't ar mace for
exanpl el0 stséﬂliep@ lsﬁﬁQrﬁréNQ*% adi SEQ IRN@: é:r(ébla matoelonal arprbgqlbyhaeme agl ycol ,

combi nat i ongyiQf acﬁ'!;%qﬂceﬁ){e%ﬁ&'d&gby HhCreic glﬂ%ﬁulggg p[?fsﬁ% Hup&nde
parenterally adm ni Strabl e agents are descri aq em ng

Phar maceut i €@1enSEplatieddEon he 8‘[°HP e sistingek the P\!ﬂbﬁtorléﬂﬁemgn@orrﬁﬁfﬁ@ NEat, on,
Pennsy! vanis nut89@k scqdBee & S NOHA! an@ﬁ%%ee&e u\éﬁze%é@@fﬂﬁro Mpach

descri bes stabilized antibody pharmaceutical fornulafions suitable
for use in TRIPRPRIGE BP@&]%@@H“"I‘?@Y Batpinds to an epitopy pepablprpifigding thet

| east orse ai¥nbcl&AehtiBsY: ylphsadyed% ifer e c&lhl%{eQQfIZt(g) DforeiBA4NI St er ed
is readily det ed one of ordinary skill in the art w thout
undue experapﬁﬁ’ﬁi’%‘nf"ﬂ’%j %@cﬁ’ﬁ?@ CP‘HlFrI‘SH’éﬁESMH‘QSS( r?éq#ﬁﬁém&o agid S§AHFISE r at i on
and L hg I‘(GSIDE]]ECIQ [y HOamRe BEQ @b Natk:11; @ngnoﬁtﬁlﬁbnarﬁgﬁﬁlﬂgﬂt}ﬁﬁ coiﬁﬁﬁtbsmd e )
antibody (or fra i ncl ude t 5are not |imted to, the
the severi f’i?“%"flor‘gﬂglt'g‘fdtggggg%tl%@’ Fonpgiftiye E‘Flleﬁ%ssﬂ’r & Der mopgglorale age,
hei ght, weiagitody thedsd 4ountiganchimglingStagmbat oDthe CHIR M2, 0f mbidvelohd dhnbo@pia|

underg ng era .t he anmount nt.agopi st anti - CD40
anti bo '39 orthetf‘} F'a %Toﬁoﬁgﬂ%%%?%ésﬂgprﬁ “ﬁl‘tglﬂl%ﬁi&ﬁvﬁ’qe?e @%ﬁ%@ﬁ%dent
upon t he nodensche apability sfispadifically bindingdoetiemmat OP4Gadbigact wi | | under go
a single dose or nultiple doses of this anti-tunor agent. Generally,
a higher 10 dosage of anti-0040 anti body or fragnent thereof is
preferred wntap --s'»‘-f.‘.il‘-* of the subject undergoing therapy.
The dose of ant of to b dm ni stered
is in the rangeT 8%?1[19% nﬁg%%eég‘i—nﬁf%%”?[}hl% esem %ab?pref erably
in the2p angéag@ﬁlﬂ()m@-_ﬂmgﬁw@omgs @bwmun mé)mntgeﬁdsg:f th't'hmsa,nt ifnwnnaxalfml e, the

gi_osrrg / Egn béglﬁ{ 9% nd@’éﬁ@l%% aqgli@ ’fung//hll(nnrrlgéqlfg(’il?% 1§on§gonaf‘ﬂn(%1bod}££g/ / E’g
10 ng/ kig qghfnfgﬁkgotmrmyﬁfrdgfm@ﬁe hypridgina & ey 113@,21*‘859 (rgﬁeh‘gi t040 ng/ kg’
45 nyl/ kg, i S¢l os t he
ot ho ngiémé Ko o 0) AR TSR ST 2 egled 1 RTBAT

anti - CD40 Hnt2)bbhye il ]mFSaWEa&tth@meélﬂeﬂ'ﬁtbéesrfwbhonhumyd :caontppm sne:e

adm ni gg r f

40, or §(?m?$edn%8¥r%eﬂr1%hﬁne%{] I%bdlh avy% 1%310 1?5\?%(?%;051%%:“1 '?Cham 1?16“5 %ﬁ% Eﬂs?cal
conposi t i ochoolopy; Mgm@,ﬁmmnm ﬁgcfmmp Tlmmpleeneamso«vamﬁzsddodm thy mbusagnent
t hereof . The frequency and duration of adm nistration of nmultiple
doses of the pharnmaceutical conpositions conprising anti-0040
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ng/ kg to about 50 ng/kg. The sanme therapeutically effective dose of
an antagoni st anti CD40 anti body or antigen-binding fragment thereof
can be adm ni stered throughout each week of anti body dosing.
Alternatively, different therapeutically effective doses of an

ant agoni st anti-CD40 anti body or antigen-binding fragnment thereof can
be used over the 5course of a treatnment period. I n ot her

enbodi nents, the initial therapeutically effective dose of an

ant agoni st £ [ [ 1 of as
ot nod of sarire oo Bk QR pataR0), ARAEBEh RN b FORLE

about 0. 003 sergrakgmesdo erbaieithe s@blayokesjoneli celhlizgs bE @odi B2, dikagntibadiks ofg
within the K : j kg to about 50
e VR Ay B phe B ol m%él@az‘mgﬂg Dy

t her apeut i cénnynoglobdiatlpay er byoatker Wthaﬂﬁ @ﬁmtydhﬂ astang/at des@ibddheggin.i body or
anti gen- ki ndi ng ff3GEMRke 5&?1%#&1‘ acﬁi%e%@ﬁde?@f%e%ﬁ?o‘{\ﬂ%glﬁnmliﬁ'd”HIﬁa” be
in the upper dosing range (i.e., to about 50 /kg)

wi t h subsequéht andbedysand e amiep agidsequeneepef thQ)‘W@Pb ﬁ@élphngfrtlmﬁ)IﬂR(r?

0. 003 no/ kg ait@o@D R tiselBsed SN KMicullity $he alnfhoQB8 s i IEAE teaddi®
initial therapeutically effective dose of the antagoni st anti-CD40

anti body or vaiIblegan comsiaeirprions ferghadiaht ghaia prchifeayyschaip derem/pCHE- 1&gl % o

about 35 NQ4KGet fdrihGh Fi%hﬂamﬁleB %ap&wel@g SE@QME@J RBhKBmadeut 30
nmy/ kg, and about 35 subsequent therapeutically effective

o600 o0 HERSHES LT LEb BhAT SopRD R b U FOL DO o PIF ee 1o
fragment t heeeaky aiath HAMb CHIR N9/ }QarddSEAIDWO:§ EohBBlekBquer@ foric| udi ng

' Some. erbEHSAE 60T HhEt FRPARGHIR 2 TR g R NOLOHIRAE, body

therapy is vamaﬁucauh@ﬁem/seadmuastﬁmtahE@%e&lanin@&dﬂdﬂ@argm@n 198 oismigm

of ant agoni Y0 Anf I REEDAD A REPBGA T REAR:) o ey LG aadE s o

i nt endeds anCHIK-13.12| aradsmsﬁrth)fn nglﬂesalrlt/\aigd) hips tesﬁﬁﬂﬁ?dﬁ%@al@dﬁSE@ﬁﬁNO@H

antigen-bin f ra of th i i r
subj gct O&%Isﬁ 0se 0%11%11]2(3 antf“BAgyi/:H(lr)l?Ign i ggﬁ’kg Iﬁﬁ’dg(‘%"g 6ment
t her eof ad ndequestedprsbie feavy chainifornAb CHER-I2. theThedosnargidrsaqyace§ foréhe, from
about 20 i.n
admi ni st e?gl §Lé§1a§113 %HP céng éjg‘)s fort Fegl r‘%hl (1%%1 antgheg%;&am%?‘ﬂwl&ﬁm-s 9
i nfusi on V\he&balleh@f(mﬁtm BWS A endt 0 emspbétively nBeefaisagRRAAD NMrér eof i s
adm ni s
Ar lkp\{ete Qs 3 tk u@lt%hﬁﬁpﬁbma%ﬁﬂ% 23 9)”§E%f119 @oe%@whgr agment

30mul ti pl e Tnfusi ere the ant or anti

t her eof s saahengsiferntls kegvy Ohalﬂ%lnlﬁérﬁﬂﬁs‘i P+ead EWHP@QGB fCPIDBlGItP seguesse” s
adm ni st er eerzWahEHthtﬂ@Réﬁby Bhairt RS b Qfordr @ éEt%"lﬂ‘ﬁoaJdWh&b gkration
of the ' Ioaqlwg dose," the subject is then adm ni red dne or nore
addi ti onal W?S@élﬁm%ﬁ saystipisipn fog the glarige @$id'ierﬁ'ép<2§ﬁ{°aééﬁ1¢fsi£%ﬁtl -

CD40 anti bagy: 7prpuﬁﬁbtrlrg@moma§1@kpmmﬁg @Hﬂ‘@ﬁ@ al GTIROD, @aﬁ%qu@mve been
therapeutically effective doses can be adm nistered, for exanple

accor difg tdspositedenilythe ATSE with & paerf Griosit designatign eEP kA 6742 af‘@vBTﬁéé‘k%
once every rtdé@geyeeks, or once every four weeks. In such
enbodi nehts, the subsequent therapeutically effective doses generally

fall within thelmagdErn §LPERGIS 26HyY: dtiis @eferaple Hatani/DA] apipodiss ok thivo

my/ kg) . Al tgendahinal a‘!ﬁethérﬁne‘é@dﬁ%n%iﬁ@ﬁiﬂnﬂgﬂﬁ@a e &eqzwagexslhﬁe da@@dl ng
dose, " the subsequenttherape ti.c effective doses of

ant agoni st GHR>-7d 684! #-h 6 enfioggiesy V%’ﬁppﬁéﬁ“’ﬁb’ nﬁl“"ﬁ@"’“ﬁ’?lé’dh%‘fﬂ‘alilﬁer eof

are admoni ségedne df € CAIII5.Agnd OHR-127H dﬁh&fdﬂ@@@ﬁ 1R ehehdddon anvhigr ei n the

therapeutlca[léxeffechﬁxe dose of ,the, an body or anti gen- bi ndi ng

fragment t RBHRIBY isppe %’P%ﬁ:éﬁw&ﬁc@%hﬁﬁ?&sﬁ © o, FROEN RIS BRtYe oSk s,

once eVery two nonths, once every 10 weeks, once every three nonths,

once every 14 weeks, once every four nDnths, once every 18 weeks,
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20anti bodi es of the present invention as a therapeutically or
prophylactically active conponent. By "therapeutically or

prophyl actically active conmponent” is intended the anti-CD40 anti body
is specifically-incorporated into the conposition to bring about a
desired therapeutic or prophylactic response with regard to - .
treatnment, prevention, or diagnosis of a disease or condition within
a subj ect when the phantaceutical conpnsition 25 is administered to
that subject.” Preferably the pharmaceutical conpositions cornprise "

appropri ateeoxﬂi:amlfm:'s,n@ aﬁ@eﬁlmdmé)ﬂiéufeh@gf@m@%r CRrNOHot0 M ni mi ze
pr obl ens gﬁ%ﬁ?m atﬁ«lgl é | oss of..protein stability and biol ogi cal
activity &FPRE Hrepar § 3850 Faded a&‘?"&&@ml‘—aﬂf"r%ﬂ?‘%ﬂ‘l‘i@ Fragteheratided t o
phar maceubsdloal corrp03| tions conprising an-antagoni st anti-CD40
anti body of t ntd nt i nNc ut are 30
not limted tgﬁ ol | @é&?@g%?z& l?Jtorr:}é’n ms”ﬁ%&?%ﬁﬁggmgfﬁ ne acid;
salts,$ buEEISAsl}Paﬁsmrmmvemmemaﬁmanf §D403hgabdllolcelhguﬁ@emxm anBr ef er abl y
car bohy dr leSe iGbESina 6gab- h?dhdsaggaﬁmﬂh%QH%gyt A dono- di -, or
sacchar

polysaccharldes or mater SO ' ucans des or gl ucans
can i ncl UARbpHige CHR:3.9gnd CBRs12. #%efﬁwa%vm%wlbmmwms@ CRddbubse,
sucrose, mewithasps, mdahﬂkmao mdfoclohbRatibdA Bdderdbled 1Y MPEH XN, sol ubl e
st arch, hé&}@oxegtéé é’ oS arch, andcar boxynet hyl cel | ul ose, d@r' m xtures

t her eof Qo] IO s defined as a 5 C4 to C3 hydriocar bon having

a hydi%xy#ffcgts@gprcarﬁdauomrﬂda& R pREhAL [ ol
xylitol, gqﬁtgcgglamag&gsqg& F %E?blh‘?%aiMh%E éﬂnu%ga?‘g%'mSugar

al cohol s be .used In %aﬁn 1bo Wé@ri)?land'mﬂRsmgar or
sugar al C%EB'I mébﬁ?ééﬁ‘!&ﬁ?lif@mqns»f hatandBiphboydXiam torkii Whikcss,

Pr ef er abl auitbeiesaanmb. (M TTshoBy am no_ aci ds ' ncl ude
| evor ot ary, ‘(’ﬂf‘tggﬁﬁécﬁg cgm i |lsr%£<§§mé E%Bﬁsegy aﬁﬁ%ﬁ%@?&?"ﬁ@ celiever

ot her ani ho Jre Bding ity rcgfISTSF%fdrlpmhxyGDm;slmﬁiodd@

pol yviny [3the SindtienBin{t BYDTHIRL 12012385, 0 NG d b & gct?& bet ween
2,000 andsss4. 000, or polyethylene glycol (PEG wt an ac\? f age

m)l ecul ar wei ght between 3,000 and 5, 000. Surfactants that can be
added to the formul ation are shown in EP Nos. 270,799 and 268, 110.
Addi tionally, antibodies can be chem cally nodified by coval ent
Conjugation to a 15 polymer to increase their circulating half-life,
for exarrple Preferred polynmers, and . methods to attach themto
pept ifdes, ar &©“EANGARtIEMi) 20(i-CPAP anitoofipsor use ndle: med®ds of MeEfDesBR 7:

4,495, 28Iiyenand cxkhitiODsiodPsingle-site bmdmg Re{te ro &g cpad &ﬂ%ﬁﬁae@ﬁ:ﬁ IE

DO' yoxyeﬁaxﬁéﬁo‘é‘fénﬁ%&s‘%dﬁs ,Rven eémgﬁgﬁ.ﬁsgg ,{%ﬁ'gq LEG). PEG i

ubl e ter at room 5428y nul a;
R(O 20 @ﬁs&fm@ﬁ)ofat Igstilp® Metleaslfs X46° Meplafeciblygelmast tr® MitoploBMeECt | ve
gr.oup. su.ﬁ&icpscfaﬁblﬁhrhydst mﬁmdolsedwho B0 WRasufel élﬁg%pin&%&s?a sRlgLective

ha

grou and 8 .carbons, nore pre era ﬁ | . The

synbgf aﬁ?%f% @éﬁ"?ﬁeeﬁﬂxsml% Wﬂmdb@w@wlsmmmdm 1, ooo mor e

prefer ab'lByAehiishmeﬂs étvdk.5PRthodkitescRbéd ih 380 a1/ &f &k besteF¥ET age '

nol ecul 1,000 and 40, 000, nore preferably between
bRt 5 R

2,000 a preferably between 3,000 and 12, 000.
Preferably, ﬁE@E’é@mmgemé&éﬂooﬂbsutfymaougpngrmnmccemzemmoam yit is a

t | o R, Whi fer abl
act L}n? SR % sl RitBran gl ol inil e Bicke B RS EoFT s EP L ovever

it I Iffé"‘ﬂﬁ@@”é’t(%dbwiﬂwlﬁ’ﬁ%g -Poteet Nﬂﬁ«oﬁ %Yﬂﬁ!lﬂrﬁnd 6£708,8%; r eact i ve groups
may be \SmidefRoliOerat: i BYEEIABO 81 AV3eBlaki1 SR gl ody of the
present invention. 30Water-sol ubf e po(I yo?:yet hyf}%fg?gg?’y cl?ay% e al so
useful in the present invention. They include pol yoxyet hyI at ed
sorbitol, polyoxyet hyI ated gl ucory pol yoxyet hyl at ed gl ycer ol

(PUG , and the like.. FOGis prefrerred. One reason i s because the




An ant agoni st anti-CD40 anti body or antigen-binding fragnent thereof,
when formul ated in a pharnmaceutical conposition, is considered to
retain a desired biological 25activity at a given point in tinme if
the desired biological activity at that time is within about 30%
preferably within about 20% of the desired biological activity
exhibited at the tine the pharnmaceutical conposition was prepared as
detennined in a suitable assay for the desired biological activity.

Assays for g.the desired_bial ogi activity of the

ant agoni st e 93533%6 Leteptotiviee & cﬂ"é‘?ii ageﬁeﬁe%@ﬂﬂmcswaﬁém%@n bi ndi ng
1;] ragments t h@{o@@fomnB@ﬂﬂ;ﬂ)aber@reﬁaﬁgﬂi@ aatsmdzaﬁglrspmeairrmcrliﬂaearEXtaa§Jﬂmﬁs
erein. See also the ass I Schul t z t a 998) PI OC.
Nat|. Acad. 8%&ibavy 5‘#% %%og%“s"?ﬁﬁk%ﬁ ]éUcOW&FS 9’@8‘)‘°f°‘$TPé’B| atr
Transpl ant . "2ofornil B) isExpesededs aal77-6200Q} i pfebﬂﬁﬁrpﬁl?ﬂiepﬂ&‘kSE@SDWD Noel | e

s Lo e Son s S Acsiiad Ko AT et s wteate

Iumérungl ;)gyt GBI\EHaBk Als’wwd{m chﬂb@(bm_mtléel), entcki®d By SE(mmlNOESIOQgee mn%? 444 and
at en S rei n,5incorpora

reference. &Y °§ng%0§?%r@rﬁ{®eq0§% o wﬁ\/léﬁelslaéﬁ“alf%e"éﬁg CREFETIL LY

anti - CD40 arie lﬁkHDdiSj/reSIﬂmS Thmamnﬂ e‘,pfohhealﬁl-lﬂnﬁ%vﬂ% tHe>shonrt i€ 'or Ysoform

nonocl onal tib |nd|n I

Toroel oray i ided s BRLhART RS o BATEOSEO RGO 0 L mmanic

ant i - CD40 aAtdetsaahyN coNPaGfJDE e rentndedbnIEQ Halyoer(Genbaek dcdessanNde

propal e ol 2R URRAIRS Y % Skl LG 0 g, Lo

anti body, f pecueseapriipeptidenef ik Reolisofarms of ht@HnRWQsme@bmman thalnf rsbody,

or antigen- pd5r}95'1(ﬂlgi (ﬁéaﬁﬁﬁﬁys 11@eresd hﬁNé%Ql’(l]}%ﬂ?fﬁMﬁ 184, Oﬁa‘éﬁfegurkd? a

CHO cell Iline owl ng I ts prepar t|on an fication,

ant agoni st Babrertdeebthe phortiwdiymdsho s amPEQ &) Np; 11%15 ﬁ@iofl?dégrﬁéwmcﬂwer eof
can be f9r Muak@sE@ED ROM) Bl BcRNRBIREQ YR Ahidh 9L MHodti a0 fbAE

manner set forth herein. "Wiere the antagoni st anti-CD40 anti body or
ant i gen- bi ndifkderesaling P40 veloap forainsaghesier sndslisdeet Grip@inys §repidues

formul ati 0n16612t)3 6ESEPD ﬁoqaﬁmom tﬂapcoaesaﬁa)lnehe 1aﬁg1§ofor&QEcm0<éc1téamus
t hawed at omte ratq%oﬁ,,egr further formulation. The Liquid

phar maceuti avn pgrsyrst PR 13RS 1) tlFPéPﬁB%*ﬁftqfékaqwsﬁeléf%@towae

;ﬂmunt of Z&W@Iﬁbbﬁt@ﬂ”%D%llsﬁ%@arﬁ bd 'bmoee"celﬂé}t"logemam"ndl ng
ragmen

t hereof. The unt ant r ti - bi ndi.ng. f ragnment
t her cof Xbr CEEREPIS v B S and om potorgear e e AR b actipiles A% oot o
01;] adm ni Stp‘ralbrlt(ilﬂreﬁi‘d)d betse ﬁresﬂaltﬂk&&ﬂhwxﬁéwmh 0 thdd rdsidtsSat FRRARY locatibe |1 qui d
p arnaceuti c sition.co | ses. t he | St antl -
e Bode " (i GRestot Rt RS S St t G A2 knflPh fpprod dprein

anti gen- 25klondi ng fragrrent t hereof at a concentration of about 0.1

ng/ mL to about '%@ [,

Toout 100° 1 g i A0 ee ek &y e wtiors S RaP et Bt B0 1 o
i ng/ rnl25 aliesctibdsl dl)sewhg# helreit oBatxtmpiachDorﬂlm@/rmter' ancbexpadzsmattonll& 0 nmg/nil
to about 255ur ace’ 19 nrréndec[ tﬁat%ﬁrrfaa go 1(9&#%%’1’{[?40 L he 1se ]i’%%d dlg eex eﬁgruotf i cal

conposi tion conp oni s
ant i gen- bi nbk cmtj Theﬂ@sp@rytd ¢rizepreséd @D4(banﬂ@anomyé>aiﬁﬂlatm pmuabl& gazloonytate& 1

ng/ M to about [ bou njl,
about 10.0 ny/ nﬁy aél‘”ngj g%"”{ ‘Q%Hé“dg‘} trﬁ"‘tqpe Sgg“%“‘:i% s /“m?got bt
20.0 i nWn agommbllﬁ@whﬁwcnmortanaabbmd i3fiates awgicby orabmutytl%:so ng/ ni |

to abo 3 . / t 35.0
o, 200140 B Bl B Bl L Pt 5,
about 45. 0 Gif0nndutes aa.\b@uil o§ Grnoniphitdd, tOIthf—‘ fotléveng esponsts:eeeils, t he

| i qui d pharmaceutical conposition conprises the antagoni st anti-CD40
5 anti body or antigen-binding fragnent thereof at a concentration of
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about 5inM 6 mvf, 7inM 8 inM 9 MM 10 mvf, 11 ray', 12 m vf,
13 MM 14 inM 15 inM or other such values within the range of about
5inMto about 15 in.M In some enbodi nents of the invention, the
| i qui d pharnmaceutical forrulation conprises. a therapeutically
effective anount of the antagoni st anti-CD40 anti body, for 5exanple,
the CH R-12.12 or CH R-5..9 nonocl onal antibody, or antigen-binding
fragment thereof and succinate buffer or citrate buffer at a
concentration that naintains the pH of the fornulation in the range
of about prREkatioy aesb«bﬁbrerpianm @;ubpbair@iuetbh,ymmﬂomularaan&uﬁ Bcdip about pH
6.5. By "s f i ntended uffer |,
WHefmbiy @EReritnl €ltype Qritensi &;?}eEmQ}éL loEJe _'_Sll[?am’i SXpEsSion.o &ﬁ]ﬁ

conprising a salt of- succinic aci sa
resPect i vefipss I apdCRRUsG% pndserretion ﬁﬁvmnibmnatomobumucms BE-gmaitrate

count er i onafddINEh EB}S'QdﬂagUﬂsﬁﬁ:Eh@“ is iftBsHel tHdﬁhé ﬂ@stﬂw‘ ff.u?cruoﬁssas gpdi um
succi nate or So # ltrate [esp ectlveté However , Abcatlon is
e

expect e t taepEs aEQRist o RO PreYRRIS prypducas indastion pfany pf the nespatses
cations i nioflusetthy bindingseha @40 rbd¥htoed aﬁ@gon@mgaxﬁﬁbdiﬁﬂllaﬁﬁmLu e |

cal ci um WL, bove, t nate or citrate :
buf f er co?\%gn{@%?ﬁnwvﬁbtiﬁﬁﬁﬁn%yornﬁuf e 8&“&%???"55@5 o agenistbipding 1 nam
to about 5;051’519%1%&0%25’@3&%owé,nremblwomnm 50%, 5hY50%8, mivkd 10

InM 15 i ihMferdtly dds, 354,'8 anéﬂlokt Mferﬁﬁy%d“%sé‘%%r 16@3%%@5%6' nM or

ot her ch val.ues Ié) #} ran
sone elrs’rd;odmﬁ%'ﬂft‘%am{ i gl’.ﬂ* oy 38‘693691{%"&9 pisdingpetificity epdanfagenistll at i on i s
f r om aboutctitpivietkmow oudne dEskitivh tbc@ﬁhhﬂhﬂ@deaﬁi@%nﬁ hh:'&&ﬂ oG 7 ™ 8

inM 9 in My or about 15 inM
I n ot her %e%gto%gl\%rrentgés% a}%fs Ma”“ ﬁ%?ﬁ"ig'g‘@ﬁ?g %Q‘l n PR aem PR B cdls
conpri ses Bt%'épfahfeaﬁﬁﬁ@?ﬁa?ﬁlphﬁm*am de paiiferation aseya MekiEhelfen e
CH R 12. 12ssos fo@ldhmacﬁ{y%rcmmi@ﬁ |c@-§l@t{1ul§tfb§:'opﬁqmpr8fferﬁﬂh'a%% @h ndi.ng

f t t [ at . apout 50. 0
ot o ofoe B alaotbe ol RSN Gnealirs 5e6)Rrgramele symbss dinor

citrate beQ@t‘753ﬂ8)ﬂncb&§rﬁateatNrsde’um9sucm nate or sodiumcitrate
buffer, at a gQng A QBiG 6 t o about. 2 about 5
o il iR o R0 Wnendl pr Sihic/ ok ity

inMto ab is
desi rabl e f}?ﬁgt‘gh‘éﬂﬁsg%ﬁo pﬂar/"nisc/e@f)%c%ﬁ% PRRrATVarr 169 grsatbrthaneizer
i sot oni ¢, 2gpiig aétixtyl inkhpbictryrmeatal $ubsthnet 6F dEpARE ERRoIGONBIirsd 81, &

t her apgut t .Qf .the_antagoni st anti-CD40
anti b E@y,*‘*“"‘*ﬁ%* Vit eIt AR, Somibhelf S BRI G e 5 R erit

ant i body, ¢ aélﬁﬁ‘&efﬁldkﬁ"iﬁm Prcjt P?Sa@-ﬁqéﬁgre@ttrehaadfe agmdauavxb,uﬁéueed by

mai nt ai n atdaﬁl;ra.Bﬁl't:{@him&'l-lc orh&'gemfeQBﬁ(’fU] & thQBur¥d ih B st LS ﬁ%&?& 8fse2bout pH
5.0 to a r conp rise an anount n |SOt0n|Z|ng

n fur
agent suffrci enfmf'é)le 3@'?&%?‘? ’TSB?%P%{f"F’Gﬁ isfegH prolifesiersni c. By " near
i sot oni c'signifidant agerdst attivsy svouidbeinddcaomal 2advelut Bhaars r@ﬂeﬁéd?i%a@fs af y of

aboutq24 / about 240 to
aboﬂt2%4gmﬂ1l$oqah/é&tér§& gl?&r'{tg fglrg%fﬁay Jz]a] o@?k%ﬁ&%ﬁ ZREPCB‘ a“?,%g‘d?fﬁ‘bl / kg,

even nor éybP%‘FE}%\’bF‘WCSBWgaQ%DM dboneten®aBmerit,a@br- ktgmﬁstl Il more

pr ef er ablimaogiebulzy] GorleRanBROE, 30 db¥d A IES % cHRE D94 asﬁ 2det er m ni ng
thEISOt%H fﬁﬁ%/%l%tsaslutlonare known to those s %Y the art.

See, for exa @aen PReAL sigpifjpant TEPOSigptivity euldrhibiven Aowstic. 48: 628.
Those sk pdtiviggofinot tioee thantabaut 25%, gﬂshtbnl thdn e dgbnih 2Bt} Blde@iy aneu

h | i cit
ey ettt b AR Rty fw%%ﬁ@%ﬂpomfﬁf%%mls sl 02'n§' Y

reagent apamater, 6% saetendts H@Tﬁm%mﬁ&epﬁﬂﬁﬁxﬂ&@ﬂﬁﬁ aHoli®.1ep quid 10
pharmaceutical fornulation of the.present invention to a value nearly
equal to that of a body fluid. It is desirable to use a

physj ol ogi cal |y acceptabl e i sotomizi ng agent. Thus, the liquid

phar maceutical formul ation conprising a therapeutically effective



CD40 anti body, for exanple, the CHH R 12.12 or CH R-5.9 nonocl onal
anti body, or antigen-binding fragnent thereof, at a concentration of
about 0.1 ng/mM to about 50.0 15ng/nil or about 5.0 ng/nl to about
25.0 ing/ M, about 150 nM sodi um chl oride, and about 10 nM sodi um
succinate or sodiumcitrate, at a pH of about pH 5.5. Protein
degradation due to freeze thawi ng or mechani cal shearing during
processing of a |iquid pharmaceutical formul ations of the present

i nvention can be inhibited by incorporation of surfactants into the
f or mul at i on greatcotherethc egpnisbakdyittipdiced yfaagerad Oibaiarse ehnegetive lgentrol as

sol uti on-ai inehftalif ACRsay DEMB cell RspANTE TRIDRLLIRALS CDUY Sotibbdistileful in
pharmaceutical formulation conpri'ses a therapeutically effective

anount of t M eaftodgefiihearesspiipventimeredire obvenficapipagomst aekyite as nofpd above

CHIR-12. 12 %emuﬁi@a%mrhﬁﬁéeﬁﬂﬁh llﬁﬁﬂ'C@@dﬁ’l’onQEm@ﬂhﬁﬁﬁ(gfﬂm15‘@‘1% the
fragment thereof; a buffer to maintain the pH of the forml ation

within tfe AHpEgBISHRIZRAYANEqdYS et of ssaae’mntmﬂw ertivigyia opeiB cHler

conpri ses area,lsiﬁw fIagiodEt embddinh\@lihca MRACH n' B8 bifta poh Reantil 40 dntibody is
pharmaceutical fornul ation co\rfwlggases a_therapeutically ef f ective

anount of t HE® AtEaidisent agonishact essﬁﬁf’fﬁewhﬂ“PB?Bé%ﬁ%ﬁP%*e ¢ e

CH R-12. 12 piolifeldkibh mdiffepadshon v profifddtion divfferéitiafiit dld@Rddatndi ng
fragnent thereof, a buffer to maintain the pH of the fornulation
within the P& 'if@‘”@f about pH 5.0 to about pH 7.0, an isotonizing
agent sueh as sodiusd leRiiRhgieDat Mb@@nemmpastsesaﬂy m‘nbadmwr s;EElﬁéﬂMlytO

30about 300 inM a rrpr L ses rf

suract ant e ey BaCRILb gl nERE At EloR ool b oclonal

i ncl udi ngpoinyibadiet dydlectainsatiindien landbigatests sheedof @ush pdlay oD a Fe aikd
(Tween 80) d or.bat e
e

pol yoxyet hya yalog o Q ¢sent3/entiin enistp yl ene
gl ycol

pol yox y 2%' h yzfngiﬁoeoli%%%glgs‘ed %FJe%%l%g P]g%RﬂﬁDtlﬂ&}i[ygf%Q?ét&ﬂﬁc ggw nanoclonal
stabilizati @nbwﬁeSﬁﬁﬁRﬁﬁcﬂ@d%ﬂ%lb@%g@ﬁd siovartueh @tib@malirsmt,éntsard S
_Cll_gi EL'OPGZS ( 91’111111‘6'?%316}1 g‘?ollol“rhg!—‘%}ﬁ'tﬁ&qn&%cl%ai a:(t?o&ﬂésk&odu?%ig:? a{ygﬂadro 2 ot
enpl oyed i reefl figesslesignaled d3 oiFBelrqfereed émhterdimgsche ¢68r1|mf- &9pwiysor bat e 80.
Were a SUH“S@%E@D@O bs. b n@h&'ﬂ%& 0] hdreih %5 %é/PéuC‘inl: hy 1;? dgleghitedly 0 amount

from about 0.0 t o_about % (W' v), about 1%to a ut 0. 5%

about 02%01@%@%3%?@690%13@0&@%‘0 é.’Eéuf'tS %ﬂ@@%&%ﬂp&ﬁbﬂ@ PBASES4 hBRSERCIBE001 %

to about 0.2P4makerdhal @ntiHe@y /@cﬁ@rlﬁp@ﬁtaiﬁn@éd BhRHLe s@leQQﬁ?/&ﬁ e 31139[5“
0.2% about 0.01%t o about % about 01% to about 0.2%

0.03%t 0 alfEutstins sbfhic ssAvfIEe HOBBTSESR BPHee. e @%enamwn@%@mo about
I0 5% dor hatmm e %%n&?hamlmstmlb%o 5 Sobhitse seqﬁbnfﬁrmovﬁfmtggmﬂﬂiﬂmz the
i qui ar ormul ati on conprises. a erapeutica

of foct i vo 4 SRY IR hanbim s Go ISR R VDR QAR G5 85 SHHE Kol o,

t he CHIRR 123Yn&iocioidl Rithod dasﬁipﬁﬁﬁmahnlxﬁfucidtzeqmnceqae@mﬁcgeme Blofidi ng

fragment thereof, ?# e buffe oS %t%% um |nate or sodltun C|trate
buffer at A°RSHEEH:! easteﬂlt?ﬁce PGP Be BMAEe BOVHMSER Dapout 5

:c n.M Ito abou:7 2k Jeﬁ\thdHio\ﬁxbmlﬂEQng‘f%Bttﬁth&B@&éﬁuehEengwntlﬁlSE@QD N|365 0
ornmul ation 0 to
about pH 6.2 ‘?glg(?%)gﬁ uta“%lg %ﬂ&ﬁdaﬁqwndﬁggbégﬁ% ]é’l}[ﬁ'lgatl on

further comralrs@ﬁclanasswtirba@tlanmg aﬁﬂﬁm@mh&mmbwﬁabbﬂﬁ&le&ﬁmdl n an
anount romO?bout 0. 001% t@ aigout 0% ordg 0.001%t.0 g_bout 0.5%
Such fot’mul’ lﬁ§°‘E%me§6t“P HALE SFIBRDTE e§‘8 At cﬁ%’ﬁﬁ?‘?sﬁan such
as sodi um cbdledtidel :qadncashe @ GEIBQ M NO1], Bt maoUbe Lbhehtt/sHdwd i@ SBQant 300

mM about 50 mMto about 200 mil4, or about 50 mMto about 150 nM In
ot her enbodi nents, the |liquid pharmaceutical fornulation conprises
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to use, the conmposition may be reconstituted with a sterile diluent
(Ringer's solution, distilled water, or sterile saline, for exanple)
that may include additional ingredients. 25 Upon reconstitution, the
conposition is preferably adm ni stered to subjects using those

met hods that are known to those skilled in the art. Use of Arta

oni st*- 40 Anti bodiesin the Manufacture of Medicaments - The
present disclosure also provides for the use of an antagoni st

anti-CD40 30 antibody or antigen-binding fragnent thereof in
t hemanuf act D03, 81d kethhibelsegearessshevarin SEQEP Nyl 20d SEBY IBNO:8:d6) cancer

charact eri zgg,RYonASaRIAS ¥Haf:bu§ls (&?An ep%p@%ﬁable Wﬁtf‘fﬁ hi B@nocﬁﬁg 'af}t i's

coordinated with treatnent wt | east one ot her cancer therap
Cancers chaP@eicet 'P}Zté%ihwd?i%?ﬂlé%ﬁEOBh%@[brld‘Qnmllhn‘# if?cl?ufﬁéa but are

not |im tedeﬁbcIoH’l%mﬁ:oﬂﬂhlar bzﬂo@k@éﬂ%ﬂ:t@@@&ﬁﬂrﬁln@r&ﬁu&%@ghr&?{h@hlﬂm@bove
for exa non- Hodgki n' s_| ynpho chroni c | ynphocytic | eukem a,

nul ti pl 2? my RALFALenES SRRy m|%96ﬂ%° o SEQHDGNQd% (B ageorioclsea) prsiherva,

i nt er medi at @a@bAgResBikahd méﬂéerrama@mbOMmtsaﬂ@r cﬁﬂﬁeﬂzthMQ%\mB cell
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(bortezonil b)), small nol ecule kinase inhibitors (for exanple,
CH112-258), small nolecule VEG- inhibitors (for exanple, ZD 6474),
smal | nol ecul e inhibitors of heat shock protein (NSF) 90 (f.or
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(for exanple, hybrid/polar cytodifferentiation RPC) agents such as 5
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such enbodi nents include, but are not limted to, those instances
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ELI SA Assay for I nmmunogl obulin Quantification 15The concentrations of
human 1gM and 1gG were estimated by ELI SA. 96-wel| ELISA plates were
coated with 2 I.J.g/nl goat anti-human 1gG MAb (The Jackson
Laboratory, Bar Harbor, Maine) or with 2 p.g/ml goat anti-human | gM
MAb 4102 (Bio-Source International, California) in 0.05 M carbonate
buffer (pH 9.6), by incubation for 16 hours at 4C. Pl ates were washed
3 times with.PBS-0.05 % Tween-20 (PBS-Tween) 20and saturated with BSA
for 1 hour. After 2 washes the plates were incubated for 2 hour at
37C wi t h dpHidkefue (1997 ikt adevO 130t 15¢. tasinatbelypintibedy Alrt terpralusd die's,
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t he gne Ega‘? {%@ al l.owed 10 sit for 2 mnutes. This

proce urevm vvas rep eated one nore tinme for a total of
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sol ut i on Rgding the P4 ep {ise S”‘WF“WB@SWHY?W“%?{%‘WC hol der .
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beads, and the solution was transferred into a 0.7-m tube. 10 i.t1l
of Dynal Detacha Beads were addedzgnto the suspension at room
tenperature, and it was allowed to rotate for 45 m nutes. The



Ranos cells (106 cell s/sanple) were incubated in 100 jil primry
anti body (10 ng/nml in PBS-BSA) for 20 nmat 4C. After 3 washes with
PBS- BSA or HBSS- BSA, 5 the cells were incubated in 100 ill

FI TC I abel ed F(ab')2 fragnents of goat. anti-(huthan 1gG antibodies
(Caltag) for 20 min at 4C. After 3.washes with PBS-BSA and 1 wash
with PBS, the cells were resuspended in 0.5-nm PBS. Anal yses were
performed with a FACSCAN-V (Becton Di ckinson, San Jose, California).
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mce wer epfopaeet OftHe CISI® adfighn)) br damsmxncﬁa:&@ﬁaﬁs&:mdng@emlms cells
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By "humanized” is intended forms of anti-CD40 antibodies that contain minimal
sequence derived from non-human immunoglobulin sequences. For the most part,
humanized antibodies are human immunoglobulins (recipient antiﬁody) in which residues
from a hypervariable region (also known as compiementarity determining region or
30 CDR)-of the recipient are replaced by residues from a hypervariable region of 2 non-

human species (donor antibody) such as mouse, rat, rabbif, or nonhurnan primate having
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the desired specificity, affinity, and capacity, The phrase "complementarity determining
region" refers to amino acid sequences which fogether define the binding affinity and
specificity of the natural Fv. region of a native izrlmunoélobulin binding site. See, e.g,,
Chothia ef al ( 1987) J Mol. Biol. 196:901-917; Kabat et al (1991) U. §. Dept. of Health

5  and Human Services, NIEI Publication No. 91-3242). The phrase "constant region" refers -
to the portion of the antibody molecule that confers effector functions. In previous work
directed towards producing non-immunogenic antibodies for use in therapy of human
disease, mouse constant regions were substituted by human constant regions. ;Ijbe
constant regions of the subject humanized antibodies were derived from human

10 ixmnun(.)globulins. However, these humanized antibodies still elicited an unwanted and
potentially dangerous imumune response in humans and there was a loss of affinity.
Humanized lanti-CDdO antibodies for use in the methods of the present invention have
binding characteristics similar to those exhibited by the CHIR-5.9 and CHIR~12.12
monoclonal antibodies described herein. ) ]

15 Humanization can be essentially performed following the method of Winter and
co-workers (Jones ef al. (1986) Nature 321:522-525; Riechmann et al. (1988) Nature
332:323-327; Verhoéyen et al. (1988) Science 239:1534-1536), by substitting rodent or
mutant rodent CDRs or CDR sequences for the comresponding sequences of a human
antibody. See also U.8. Patent Nos. 5,225,539; 5,585,089; 5,693,761; 5,693,762;

20 5,859,205, In some instances, residues within the
framework regions of one or more vadable regions of the human immunoglobulin are
replaced by corresponding non-human residues (see, for example, U.S. Patent Nos,
5,585,089; 5,693,761; 5,693,762; and 6,180,370). Furthermore, hurnanized antibodies
may comprise residues that are not found in the recipient antibody or in the donor '

25. antibedy. These modifications are made to further refine antibody performance (e.g., to
obtain desired affinity). In general, the humanized antibody will comprise substantiaily -
ali of at least one, and typically two, variable domains, in which all or substantially all of
the hypervariable regions correspond to those of 2 non-human immunogfobulin and all or
substantially all of the framework regions are those of a human immunoglobulin

30 sequence. The humanized antibody optionally also will coniprise at least a portion of an

immunoglobulin constant region (Fc), typicaily that of a human immunoglobulin. For
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Table I B. Sunmary of Four Sets of Fusions # of mice EL1SA-positive

bybri domas Cel| surface positive Hybridonas 31 895 260 Table 2.
Summary of initial set of data with anti-CD40 I gGlL anti bodi es Mt her

Hvbri doma Hvbri doma cl ones cell surface bindi ng Antagoni st ADCC CDC
CMZC6 V-regi on DNA sequence 131.2F5.8.5.1 4-1-4- ND ND ND 131. 2F5
131.2F5.8.5.9 -FH +++ 12047 Yes 131.2F5.8.5.11 -F-H +-H 14

further details see Jones et al. (1986) Nature 331:522-525; Riechmann et al, (1988)
Nature 332:323-329; and Presta (1992) Curr. Op. Struct, Biol, 2:593-596,  ~
Accordingly, such "humanized" antibodies may include
antibodies wherein substantially less than an intact human, variable dormain has been
5  substituted by the corresponding sequence from a non-human species. In practice,
humanized antibodies are typically human antibodies in which some CDR residues and
possibly some framework residues are substituted by residues from analogous sites in
rodent antibodies. See, for example, U.S. Patent Nos. 5,225,539; 5,585,089; 5,693,761;
5,693,762; 5,8:';9,205. See also U.S. Patent No, 6,180,370, and Intemational Publication
10~ No. W0 01/27160, where humanized a.mtibodies and techniques for pfoducing humanized
antibodies having imprbved affinity for a predetenmined antigen are disclosed.

_ Also enoémpassed by the term anti-CD40 antibodies are xenogeneic or modified
anti-CD40 antibodies produced in a non-human mammalia'n host, more particularly a
transgenic reouse, characterized by inactivated endogenous immunoglobulin (Ig) loci. In

15  such transgenic animals, competent endogenous genes for the expression of light and
heavy subunits of host immuﬁoglobulins are rendered non-functional and substituted with
the analogous human immugoglobulin Ior;i. These transgenic animals produce human
aniibodies in the substanitial absence of light or heavy host immunoglobulin subunits.

See, for example, U.S. Patent Nos. 5,877,397 and 5,939,598,

20 .
Preferably, ﬁzliy human antibodies to CD40 are abtained by immunizing

transgenic mice. One suach mouse is obtained using XenoMouse® technology (Abgenix;
Fremeont, Califomia), and is disclosed in U.S. Patent Nos. 6,075,181, 6,091,001, and
6,114,598, ' To produce the antibodies .

25  disclosed herein, mice transgenic for the human Ig Gy heavy chain locus and the human x
light chain locus were immunized with Sf 9 cells expressing human CD40. Mice can also
be transgenic for other isotypes. Fully human antibodies useful in the methods of the
present invention are characterized by binding properties similar to those exhibited by the
CHIR-5.9 and CHIR-12.12 monoclonal antibodies disclosed here'in.

30 Fragments of the anti-CD40 antibodies are suitable for use in the methods of the
invention so long as they retain the desired affinity of the full-length antibody. Thus, a
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-4-++ 14 12057 153.1D2.9.12 +-H

fragment of an anti-CD40 antibody will retain the ability to bind to the CD40 B cell
surface antigen. Such fragments are characterized by properties similar to the
corresponding full-length antagonist anti-CD40 antibody, that is, the fragments will
specifically bind a human CD40 artigen expressed on the surface of a human cell, and
5 are free of significant agonist activity but exhibit antagonist activity when bound to-a
CD40 antigen on a hurnan CD40-expressing cell. Such fraﬁménts are referred to herein
as "antigen-binding" fragments. )
Suitable antigen-binding fragments of an antibody comprise a portion of a full-
length antibody, geterally the antigen-binding or variable region thereof. Examples of
- 10 antibody fragments include, but are not Iimited to, Fab, F(ab%);, and Fy fragments and
" single-chain antibody molecules. By "Fab" is intended 2 monovalent antigen-binding
fragment of an immunoglobulin that is composed of the light chain and part of the heavy
chain. By F(ab"); is intended a bivalent antigen-binding fragment of an immunoglobulin
that contains both light chains and part of both heavy chains. By "single-chain Fv" or-

15  "sFv" antibody fragments is intended fragments comprising the Vi and Vi domains of an
antibody, wherein these domains are present in a single polybeptidc chain, See, for
example, U.S. Patent Nos. 4,946,778, 5,260,203, 5,455,030, and 5,856,456,

Generally, the Fv polypeptide further comprises a polypeptide
linker between the Vy and Vi domains that enables the sFy to form the desired structure

20  for antigen binding, For a review of sFv see Pluckthun (1994) in T7e Pharmacology of
Monoclonal Antibodies, Vol. 113, ed. Rosenburg and Moore (Springer-Verlag, New
York), pp. 269-3 15 Antigen-binding fragments of the antagonist anti-CD40 antibodies
disclosed herein caz also be conjugated to a cytotoxin to effect killing of the target cancer
cells, as described herein below. '

25 . Antibodies or antibody fragments can be isolated from antibody phage libraries
generated using the techniques described in, for example, McCafferty et al. (1990)
Nature 348:552-554 (1990) and U.S. Patent No. 5,514,548. Clackson et al. (1991)
Nature 352:624-628 and Marks ef al, (1991) J. Mol. Biol. 222:581-597 describe the
isolation of murine and human antibodies, respectively, using phage libraries,

30 Subsequent publications describe the production of high affinity (oM range) human
antibodies by chain shuffling (Marks ef a/. (1992) Bio/Technology 10:779—783), as well
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as combinatorial infection and in vivo recombination as astrategy for constructing very
large phage libraries fWaterhouse er al, (1993) Nucleic. Aczds Res. 21:2265-2266). Thus,
these techniques are viable altematives to traditional monoclonal antibody hybridoma
techniques for isolation of monoclonal antibodies.

Various techniques have beex, developed for the production of anti_body
fragments. Traditionally, these fragxnents were dérived via proteolytic digestion of intact
antibodies (see, e.g,, Morimoto et al. (1992) Journal of. Blochemical and Biophysical
ﬂ.{er}:ads' 24:107-117 (1992) and Brennan ef af. (1985) Science 229:81), However, these
fragments can now be pi-oduced directly by recombinant host cells. For cxampie, the
antibody fragments can be isolated From the antibody phage libraries discussed abov;re
Alternatively, Fab’-SH fragments can be directly recovered from E, coli and chemically
coupled to form F(ab"); ﬁagments (Carter et al. (1992) Bio/Technology 10:163-167).
According to zinother approach, F(ab"); fragments can be isolated directly fiom .
recombinant host cell culture. Other techniques for the production of antibody fragments
will be apparent to the skilled practitioner, '

Antagonist anti-CD40 antibodies useful in the methods of the present invention
include the CHIR-5.9 and CHIR-12. 12 monoclonal antibodies ;iisclosed herein as well as ‘
antibodies differing from this anlibo dy but retaining the CDRs; and antibodies with one
or more¢ amino acid addition(s), deletion(s), or substitution(s), wherein the anta‘gonist
activit_y'is measured by inhibition of B-cell proliferation and/or different?ation. The
invention also ehcompasses de-immunized antagonist anti-CD40 antibodies, which can
be produced as described in, for exaanple, Intemational Publication Nos. WO 98/52976
and WO 0034317, In this manner, residues within the
antagonist anti-CD40 antibodies of the invention are modified so as to rendér the
antibodies non- or less immunogenic to humans while retaining their antagonist activity
toward human CD40-expressing cells, whercin such activity is measured by assays noted
elsewhere herein. Also included within the scope of the claims are fusion proteins
coruprising an antagonist-anti-CD40 antibody of the invention, or a fragment thercof,
which fission proteins can be synthesized or expressed from corcesponding
Ppolynucleotide vectors, as is known in the art. Such fusion proteins are described with

reference to conjugation of antibodies as noted below.
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The antibodies of the present invention can have sequence variations produced
using methods described in, for example, Palent Pubhcauon Nos EP 0983 303 Al,
W0.00/34317, and WO 98/52976. - C . Por example, it has
been shown.that sequences within the CDR, ¢can cause an-antibOdy to bind to MHC Class
T and trigger an unwa;ned i:xelper T-cell response. A conservative substitution can allow
the antibody to retain binding activity yet lose its ability to trigger an unwanted Tceil -
response. Any such conservative or non-conservative substitutions can be made using
art-recognized methods, such as those noted elsewhere herein, and the resulting
antibodies will fall within thelscope of the invention. The variant antibodies can be’
routinely tested for antagondst actmty, affinity, and specificity usmg methods described
herein, .

) An anlibody produced by any of the methods descnbcd above, or any other
method not disclosed herein, will fall within the scope of this disclosure if it possesses at
least one of the following blologlcal activities: inhibition of immunoglobulin secretion
by normal human peripheral B cells stimufated by T cells; inhibition of survival and/or
proliferation of normal hurnan peripheral B cells stimulated by Jurkat T cells; inhibition
of survival and/or proliferation of narmal human peripheral B cells stimulated by
CD40L-ex.pressing cells or soluble CD40 ligand (sCD40L); inhibition of "survival” znti-
apoptotic intracellular signals in any cell stimulated by sCD40L or solid-phase CD40L;
inhibition of CID40 signal transduction in any cell upon ligation with sCD40L or solid- |
phase CD40L; and inhibition of proliferation of human malignant B cells as noted betow.
These assays can be performed as described in the Examples herein. See also the assays
described in Schultze et al. (1998) Froc. Natl, Acad. Sci, US4 92:8200-8204; Denton et
al. (1998) Pediatr. Transplant. 2:6-15; Evans et al. (2000) J. Immunol. 164:688-697;
Noelle (1998).dgents Actions Suppl. 49:17-22; Lederman et al. (1996) Curr. Opin.
Hematol, 3:77-86; Coligan et al. (1991) Current Prot.ocol.s' in Immunology 13:12;
Kwekkeboom et af. (1993) Immunology 79:439-444; and U.S. Patent Nos, 5,674,492 and
5,847,082, :

A representative assay to detect antagonist anti-CD40 antibodies specific to the
CD40-antigen epitopes identified herein is a "compelitive binding assay." Competitive
binding assays are serological assays in which unknowns are detected and ciuantitated by
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their ability to inhibit the binding of a labeled known ligand to its specific antibody. This
is also referred to as a competitive inhibition assay. In a representative competitive
binding assay, labeled CD40 polypeptide is precipitated by candidate antibodies in a
sample, for example, in combination with monoclonal antibodies raised against one or
5  more epitopes of the monoclonal antibodies of the invention. Anti-CD40 antibodies that

specifically react with an epitope of interest can be identified by screening a series of
antibodies prepared against a CD40 protein or fragment of the protein comprising the
particular epitope of the CD40 protein of interest. For example, for human CD40,

: epitopes of interest include epitopes comprising linear and/or nonlinear amino acid

10 residues of the short isoform of human CD40 (see GenBank Accession No. NP_690593)
set forth in Figure 12B (SEQ ID NO:10), encoded by the sequence set forth in Figure
12A (SEQ ID NQ:9; see also GenBank Accession No. NM_152854), or of the long
isoform of human CD40 (see GenBank Accession Nos. CAA43045 and NP_001241) set
forth in Figure 12D (SEQ ID NO:12), encoded by the sequence set forth in Figure 12C

15  (SEQID NO:11; see GenBank Accession Nos. X60592 and NM_001250). Alternatively,
competitive binding assays with previously identified suitable antagonist anti-CD40
antibodies could be used to select monoclonal antibodies comparable to the previously
identified antibodies.

Antibodies employed in such immunoassays may be Iabeled’or unlabeled.

20  Unlabeled antibodies may be employed in agglutination; labeled antibodies may be
employed in a wide variety of assays, employing a wide variety of labels. Detection of
the formation of an antibody-antigen complex between an anti-CD40 antibody and an
epitope of interest can be facilitated by attaching a detectable substance to the antibody.
Suitable detection means include the use of labels such as radionuclides, enzymes,

25  coenzymes, fluorescers, chemiluminescers, chromogens, enzyme substrates or co-factors,
enzyme inhibitors, prosthetic group complexes, free radicals, particles, dyes, and the like.
Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, B-
galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes
include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials

30  include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,

dichlorotriazinylamine fluorescein, dansy! chloride or phycoerythrin; an example of a
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, luminescent material is luminol; exarmples of bicluminescent materials include [uciferase,

Iuciferin, and aequorin; and examples of sujtable radioactive material inclzde "2, 1*1],
353, or *H. Such Iabeled reagents may be used in a variety of well-known assays, such as
radioimmunoassays, enzyme immunoassays, e.g., ELISA, fluorescent immunoassays, and
the like. See for example, U.S. Patent Nos. 3,766,162; 3,791,932; 3,817,837; and
4,233,402,

* Any of the previously described antagonist anti-CD40 antibodies or antibedy
fragments thereof may be conjugated. prior to use in the methods of the present invention.

!
‘Methods for producing conjugated antibodies are known in the art. Thus, the anti-CD40

antibody may be labeled using an indirect labeling or indirect labeling approach, By
"indirect labeling" ot "indirect labeling approach” is intended that a chelating ageat is
covalently attached to 2n antibody and at least one mdionucli&e is inserted into the
chelating agent. See, for example, the cheiating agents and radionuclides described in
Srivagtava and Mease (1991) Nuci. Med. Bio. 18:589-603,

Suitable Iabels include fliiorophores, chromophores, radioactive atoms
(particularly 3P and '*]), electron-dense reagents, énzymes, and ligands having specific
binding partners. Enzymes are typically detected by their activity. For example,
horseradish peroxidase is usuaily detected by its ability to convert 3,3 ,5,5 -
tetramethylbenzidine (TMB) to a blue pigment, quantifiable with a spectrophotometer.
"Specific binding partner" refers to a protein capable of binding a ligand molecule with
high specificity, as for example in the case of an antigen and a monoclonal antibody
specific therefore. Other specific binding partners include biotin and avidin or
streptavidin, Ig G and protein A, and Ithe numerous réceptor-ligand couples kmown in the
art. It s.hould be understood that the above description is not meant to categorize the
various labels into distinct classes, as the same label may serve in several different
modes. For example, '*Imay serve as a radioactive label or as an clectron-dense
reagent. FHIRP may serve as enzyme or as antigen for a mAb. Further, one may combine
various labels for desired effect. For example, mAbs and avidin also require labels in the
practice of this invention: thus, one might labet a mAb with biotin, and detect its presence
with avidin labeled with ™I, or with an anti-biotin mAb labeled with HRP. Other
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permutations and possibilities will be readily apparent to those of ordinary skill in the art,
and are considered as equivalents within the scope of the instant invention. -
Alternatively, the anti-CD40 antibody may be labeled using “direct labeling” or a
"direct labeling approach,” where a radionuclide is covalently attached directly to an
5 antibody (typically via an amino acid residue). Preferred radionuclides are provided in
Srivagtava and Mease (1991) supra. The indirect labeling approach is particularly
preferred. See also, for example, International Publication Nos. WO 00/52031 and WO
00/52473, where a linker is used to atfach a radioactive label to antibodies; ard the
labeled forms of anti-CD40 antibodies described in U.S, Patent No. 6,015,542,
10
Further, an antibody (or fragment thereof} may be conjugated to a therapeutic
moiety such as a cytotoxin, a therapeutic agent, or a radioactive metal ion or radioisotope.
A cytotoxin\ or cytotoxic agent includes any agent that is delrimental to cells. Examples
include taxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin,

15 . etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin,
dihydroxy anthracin dione, miloxanirone, mithramycin, actinomycin D, 1-
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not
limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine,

20  cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, thicepa
chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU),
cyclophosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., davnorubicin
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomyein (formerly

2‘5 actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic agents
(e.g., vincristine and vinblastine). Radioisotopes include, but are not limited to, I-131, I-
123, 1-125, ¥-90, Re-188, Re-186, At-211, Cu-67, Bi-212, Bi-213, Pd-109, T¢-99, In-
111, and the like. The conjugates of the invention can be used for modifying a given -
biological response; the drug moiety is not to be construed as limited to classical

30 chemical therapeutic agents. For example, the drug moiety may be a protein or
polypeptide possessing a desired biological activity. Such proteins may include, for
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in Figures 46a | VEly. See 4f
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anti body arz@RSGGWf‘ththmFlAgmoe’@S ﬁiABlafnﬂCfﬂizBf Chideh dpplicgtédrgs ed.See al so
SEQ I'D NO 6 A.Jtl)lle Q}alc@a%'gf 0B EIAR. 1aﬁ8 Iﬁgdw‘ég)‘@ ABI)N? ieslﬁlﬁiga‘dy

chain for in A'vari ant s avy chain
CHI R-5. 9 i SFustiofwesiertiveiogilie Eherapgutiediése ohRadinlabeted Aptitady 8) CangghiiToeranyi't f er s

from SEQ | D, Nohdcidid Bidbbites /B, @ﬁk&; rzeeferc@&;l &u%& sa Eh‘[’&@ﬁh dor the
al ani ne residue at_position 1 ected for

ant i bodi es GeadepisPrese.gVav mﬁdéﬁa&ﬂ 39?';?3&51 @6%&@?6 ffwér(b%?)sﬁgm%’t%ﬁm i al

variation ighhgssucl eotide sequences in the conplenentarity
determ ning regions (CDRs). The di versM%/ t he CDR3 reg%l on of VHIis
bel i eved to mséltgrfl@jwlweéﬂ%hoyya@tbéﬁﬂw@ esmwsefdlf) agfibody Pilemap. 30

Exanpl e 3: kiR hetél‘f)ccﬁ_hﬂgﬂe & fscibed otd $piidnidNb. 9874,990. GMHAtIGAMkers
Interaction In vit

CHI R- 12. 12 By asrd bP‘P?’éelb‘P%BP%ba“S&%ﬁﬁ td1eeﬁ g %1%?@5812@%5{#%%5@9%[)40
and di spl acgss3t hes)p mabisvdisl oChitigen- blgtﬁﬂgifragﬁﬂ:hﬂs lﬂﬁ@bﬁﬁaﬂdlﬁectﬁﬂab@leand
84:]5; ﬁs 3‘ (2) %ﬁ{g{héa%tsntre%odmeogndltugl?lytlinu?hbIorl (;tltne\x{ rad1oa {vg\éaerﬂctzle wn in {hg
25  (U.S. Patent No. 5,595,721). Treatment may consist of a combination of treatment with
conjugated and nonconjugated antibodies administered simultaneously or subsequently

(WO 00/52031 and WO 00/52473).
Variants of Antagonist Anti-CD40 Antibodies

30 Suitable biologically active variants of the antagonist anti-CD40 antibodies can be

used in the methods of the present invention. Such variants will retain the desired
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on the surface of a | ynphorma cell |ine (Ranos). Binding of both

anti bodi es (unl abel ed) prevented the subsequent binding of PE-CD40

| i gand as neasured by flow cytonetric assays (Figure 2A). In a second
set of assays the two antibodies were tested for their "ability to
repl ace CD40 -1igand pre-bound to cell surface CD40. Both antibodies
were 10 effective- for conpeting out pre-bound CD40 ligand, wth

CH R-5.9 being slightly nmore effective than CH R-12.12 (Figure 2B).
Exanple 4: CH R-5.9 and CHER-1 2.12 Bind to a Different Epitope on
CD40 Than mﬂ&gpmmaemmwaammwmr@maﬂﬁso@duaﬁoﬁﬂ&m% and

CH R-12.12 gtﬁgyete with 15 eaﬁﬁ?ﬂi for bi nding to CD40 but not
with 15B8, ga@fn%ﬁrﬁg D&BH aftht ernational Publication No.
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| i gand-i nduced proliferation of PBMC from normal human subj ects.

For mal dehyde-fi xed CHO cel | s transfectant-expressing CD40 |i gand
(CD4AOL) were used as a source of OD40 I|igand. Hunan PBMC were
cultured for 4 days with the fornal dehyde-fixed CHO cells expressing
CD40-ligand in the presence of varying concentrations of anti-CD40
inAb CHR-5.9 or CHHR 12.12. The proliferation was neasured by
tritiated-thym di ne incorporation. CeI | s were puI sed wth
tritiated-labelgpsft m di.ne t 37C for 14-18 E hant|b0|es
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PENC (n=L2 PP CGHTHE B e R ay “CHIE s 919 Mok b ReTe S ¢ he

observed i nkdqbérct dentinate tikciniso dtlipequehdedsr the/refofen@ahtagonist aiti-@D4$0 ngl e

d . Fol | t h of P.

carri ed sut HBPRRIEERIRT Sbelt o cnEr Rt CARE R ROEe BOSA W de
range of andéstriicy hc:reim,(xe kit @ shibitaw msn:(:xﬁ)oﬂ&e lefeente anobo]jg Ghoimclgb nprenas used
in these ass%%rabhrl\ﬁg‘glo%cuq%smar Efeats r%"/a? bA} %’Cy/g orgo A 8 d%ﬁinty Euced

prollferatl%n eve {5°0h
ant i bodi es pupasesstf leaseet mAmtnomcpdlyelu@muant fdaititpis d(:tplmjmetdolsmgmebl t 15

st se St ARG R LR UOGHE B ob JBHIh) B VR Dpel Bl
donor 1\,11\%_4, pegdtyonf 122mBiGr gap oxtensio8 pempBy ofb IB@OSWM Bajrix of3do Th& Smilp; 4goggr
6, 35),

) ' C‘%’F%H%ﬂ’ﬁ%é 4 Q:EI?Q it s r%?ﬁa %%ﬁgﬁ %giﬁyﬁt%rﬁ%ﬁ(f can) dP N

shown in Ta Baséd on the curre 1
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mAb CHIR-5.9 on C1140L-induced PBMC proliferation. Exp# MC al one
CHO- CD40L aﬂclﬁ'ﬁé“cl”B‘NEE’Fh@f-@l@)Gﬂl@I’ as Apps e e B yeven hynigesacid reerfw) of
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5080- 26262274 1851 121 436 0. 25 5498-43290762 1851 121 4436

segment of the variant amino acid sequence may have additional amino acid residues or

deleted amino acid residues with respect to the reference amino acid sequence. The
contiguous segment used for comparison to the reference amino acid sequence will
include at Jeast 20 contiguous amino acid residues, and may be 30, 40, 50, or more amjino

20  acid residues. Corrections for sequence identity associated with conservative residue
substitutions or gaps can be made (see Smith-Waterman homology search algorithin).

The precise chemical structure of a polypeptide capable of specifically binding

CDA40 and retaining antagonist activity, particularly when bound to CD40 antigen on
malignant B cells, depends on a number of factors. As ionizable amino and carboxyl

25  groups are present in the molecule, a particular polypeptide may be obtained as an acidic
or basic salt, or in neutral form. All such preparations that retain their biological activity
when placed in suitable environinental conditions are included in the definition of
antagonist anti-CD40 antibodies as used herein. Further, the primary amino acid
sequence of the polypeptide may be augmented by derivatization using sugar moieties

30  (glycosylation) or by other supplementary molecules such as lipids, phosphate, acetyl

groups and the like, It may also be augmented by conjugation with saccharides. Certain
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aspects of such augmentation are accomplished through post-h'anslaﬁonal' processing
systems of the producing hest; other such modifications may be introduced 7 vizro. In
any event, such modifications are included in the definition of an anti-CD40 antibody
used herein so long as the antagonist properties of the anti-CD40 antibody are not
5 destroyed. It is expected that such modifications may quantitatively or qualifatively
affect the activity, either by enhancing or diminishing the activity of the polypeptide, in
the various assays. Further, individual arnino acid residues in the chain may be modified
by oxidation, reduction, or other derivatization, and the polypeptide may be cleaved to
" obtain fragments that retain activity, Such alterations that (io not destroy antagonist
10 activity do not remove the polypeptide sequence from the definition of anti-CD40
antibodies of interest as used‘ herein, '

The art provides substantial guidance regarding the preparation and use of
polypeptide variants. In preparing the anti-CD40 antibody variants, one of skill in the art
can readily determine which modifications to the native protein nucleotide or amino acid

15 sequence will result in a variant that is snitable for use as a therapeutically active

companent of a pharmaceutical composition used in the methods disclosed herein.

Methods disclosed herein are directed to the use of antagonist anti-CD40

20 antibodies to treat patients having a disease mediated by stimulation of CD40 signaling
on CD40-expressing cells. By "CD40-expressing cell" is intended normal and malignant -
B cells expressing CD40 antigen. Methods for detecting CDA40 expression in cells are

" well known in the art and includé, but are n;)t Hrnited to, PCR techniques,

immunohistochemistry, flow cytometry, Western blot, ELISA, and the like, By

25 ‘"malignant” B cell is intended any neoplastic B cell, including but not limited to B cells
derived from lymphomas including low-, intermediate-, and high-grade B cell
lymphomas, immunoblastic lymphomas, non-Hlodgkin’s lymphomas, Hodgkin’s disease,
Epstein-Barr Virus (EBV) induced lymaphomas, and AIDS-related lymphomas, as well as
B cell acute lymphoblastic leukemias, myelomas, chronic lymphocytic leukemias, acute

30 myeloblastic leukemias, and the like.
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“Treatment" is herein defined as the application or administration of an antagonist
anti-CD40 antibody or antigen-binding fragment thereof io a patient, or application or
admipistration of an antagonist anti-CD40 antibody or fragment thereof to an isolated
tissue or cell line from a patient, where the patient has a disease, a symptom of a disease,
or a predisposition toward a disease, where the puspose is to cure, heal, alleviaté, relieve,
alter, remedy, ameliorate, improve, or affect the disease, the symptoms of the disease, or
the predisposition toward the disease. By "treatment" is also intended the application or
administration of a pharmaceutical composition comprisihg the antagonist anti-CD40
antibodies or fragments thereof to a patient, or application or acfminislration ofa
pharmaceutical composition comprising the anti-CD40 anti_bbdies or fragments thereof to
an isolated tissue or cell line from a patient, who has a disease, a symptom of a disease,
or a predisposition toward a dise;se, where the purpose is to cure, .heal, alleviate, relieve,
alter, remedy, ameliorate, improve, or affect the disease, the symptoms of the disease, or
the predisposition toward the disease.

By "anti-tumor activity" is intended a reduction in the rate of malignant Cb40-
expressing cell proliferation or accumulation, and hence a decline in growth rate of an
existing tumor or in a tumor that arises during Ii'lcmpy, and/or destruction of existing
neoplastic (tumor) cells or newly formed neoplastic cells, and hence a decrease in the
overall size of a tamor during therapy. Therapy with at least one anti-CD40 antibody (or
antigen-binding fragment thereof) causes a physiological response that is beneficial with
respect to treatment of disease states associated with stimulation of CD40 signaling on.
CD40-expressing ceIIs o & human.

The methods disclosed herem find use in the treatment of non-Hodgkm s
lymphomas related to abnorma], uncontrollable B cell protiferation or accumulation, For
purposes of the present dlsclosure such lymphomas will be referred to according to the
Working Formulation classification scheme, that is those B cell lymphomas categorized

as low grade, intermediate grade, and high grade (se¢ "The Non-Hodgkin’s Lymphoma

Pathologic Classification Project," Cancer 49(1982):2112-2135). Thus, low-grade B cell
lymphomas include small Iymphocytic, follicnlar small-cleaved cell, and follicular mixed
small-cleaved and large cell lymphomas; intermediate-grade lyrnphomas include
follicular large cell, diffuse smq]l cleaved cell, diffiise mixed small and large cell, and
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diffuse large cell lymphomas; and high-grade lymphomas include large cell
immunoblastic, [ymphoblastic, and small non-cleaved cell lyrnphomas of the Burkitt’s .
and non-Burkitt’s type. :
It is recopmized that the methods- disclosed herein are useful in the therapeutic
5 treatment of B cell lymphomas that are classified according to tﬁc Revised European and
American Lymphoina Classification (REAL) system. Such B cell lymphomas include,

" but are not limited to, lymphomas classified as precursor B cell neoplasms, such as B
lymphoblastic teukemia/lymphoma; peripheral B cell neoplasmas, l.ncludmg B celi chronic
Iymphocytic leukemia/small lymphocytic Iyrnphoma, lymphoplasmacytoxd

10 lymphoma/' immunogytorma, mantle cell lymphoma (MCL), follicle center lymphoma
(follicular) (including diffuse small cell, diffuse mixed small and large cell, and diffise
large cell lymphomas), marginal zone.B cell lymphoma (including extranodal, nedal, and
splenic types), hairy cell leukemia, plasmacytoma/ myeloma, diffuse large cell B cell
lymphoma of the subtype primary mediastinal (thymic), Burkitt’s lymphoma, and

15  Bukitt’s like high grade B cell lyrmaphoma; acute leukemias; acute lymphocytic

-leukemias; myeloblastic leukemias; acute myelocytic leukemias; promyelocytic
leukemia; myelomonocytic leukemia; monocytic leukemia; erythroleukemia;
granulocytic leukemia (chronic myelocytic lenkemia); chronic lymphocytic lenkemia;
polycythemia vera; multiple myeloma; Waldenstrom's macro globulinemia; heavy chain

20  disease; and unclassifiable low-grade or h:gh-grade B cell lymphomas

It is recognized that the methods disclosed herein may be useful in preventing
further tumor outgrowths arising during therapy. The methods disclosed herein are !

. patticularly useful in the treatment of subjects having low-grade B cell iymphomas,
particularly those subjects having relapses following standard chemotherapy, Low-grade

25 B cell lymphomas are more indolent than the intermediate- md-tﬁgh-grade B cell
Iymphorfias and are characterized by a relapsing/remitting course. Thus, treatment of
these lymphomas is improved using the methods disclosed herein, as relapse episodes are
reduced in number and severity, '

The antagonist anti-CD40 antibodies described herein may also find use in the
30 eatment of inﬂémmatory diseases and deficiencies or disorders of the immune system

including, but not limited to, systemic lupus erythematosus, p soriasis, scleroderma,
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CREST syndrome, inflammatory mayositis, Sjogren’s syndrome, mixed connective tissue
disease, rheumnatoid arthritis, multiple sclesosis, inflammatory bowel djs_ease, acule

' respiratory distress syndrome, pulmonary inflammation, idiopathic pulmonary fibrosis,

osteoporosis, delayed type hypersensitivity, asthma, primary biliary cithosis, and
idiopathic thrombocytopenic puspura, ‘

In accordance with the methods disclosed herein, at least one antagonist
anti-CD40 antibody (or antigen-binding fragment thereof) as defined elsewhere herein is
used to promote a positive therapeutic response with respect to a malighant hurnan B cell,
By "positive therapeutic response” with respect to cancer treatment is intended an
improvement in the disease in associaﬁqn with the anti-tumor activity of these antibodies
or fragments thereof, andfor an improvernent in the symptoms associated with the
disease. That is, an anti-proliferative effect, the prevention of farther fumor outgrowths,
a reduction in turnor size, a reduction in the number of cancer ceils, and/or a decrease in
one or more symptoms mediated by stimulation of CD40-expressing cells can be .
observed. Thus, for example, an improvement in the disease may be characterized as a
complete response. By "complete response” is intended an absence of clinically
detectable disease with normalization of any previously abnormal radiographic studics,

bone marrow, and cerebrospinat fluid (CSF). Such a respanse must persist for at least

“one month following treatment according to the methods disclosed herein. Alternatively,

an improvement in the disease may be categorized as being a partial response. By
“partial response” is intended at least about a 50% decrease in all measurable tumor
burden (i.e., the rnumber of tumor cells present in the subject) in the absence of new
lesions and persisting for at least one month. Such a response is applicable to measurable
tumors only.

Tumor response can be assessed for changes in tumor morphology (i.e., overall
turnor burden, tumor éize, and the like) using screening techniques such as magnetic
resonance imaging (MRI) scan, x-radiographic imaging, computed tomographic (C1)

scan, biolurninescent imaging, for example, luciferase imaging, bone scan imaging, and

‘tumor biopsy sampling including bone marrow a.';pirati on (BMA). In addition to these

positive therapeutic responses, the subject undergoing therapy with the antagonist anti-
CD40 antibody or antigen-binding fragment thereof may experience the beneficial effect
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of an improvement in the symptoms associated with the disease. Thus for B cell tumors,
the subject may experience a decrease in the so-called B symptoms, i.e., night sweats,
fever, weight loss, and/or urticaria.

By "therapeutically effective dose or amount" or “effective amount" is intended
an amount of antagonist anti-CD40 antibody or antigen-binding ﬁagz:nent thereof that,
when administered brings about a positive therapeutic response with respect to treatment
of a patient with 2 disease comprisin g stimulation of CD40-expressing cells. In some
embodiments, " a therapeutically effective dose of the anti-CD40 antibody
or fragment thereof is in the range from about 0.01 mg/kg to about 40 mg/keg, from about
0.01 mg/kg to about 30 mg/kg, from about 0.1 mg/kg to about 30 me/kg, from about 1
mg/kg to about 30 mg/kg, ffom about 3 mg/kg to about 30 mg/kg, from about 3 me/kg to
about 25 mg/kg, from about 3 mg/kg to about 20 me/kg, fom about 5 mg/kg to about {5
mg/kg, or from about 7 mg/kg to about 12 m-g/kg. It is recognized thiat the method of
treatment may comprise a single administration of a therapeutically effective dose or
multiple administrations of a therapeutically effective dose of the antagonist anti-CD40
antibody or antigen-binding fragment thereof.

A further embodiment of the  disclosure is the use of antagonist anti-CD40
antibodies for diagnostic monitoring of protein levels in tissue as part of a clinical testing
procedure, e.g., to determine the efficacy ofa given treatment regimen, Detection can be
facilitated by coupling the antibody to a detectable substance. Examples of detectable
substances include varions enzymes, prosthetic groups, fluorescent materials,
luminescent materials, bioluminescent materials, and radioactive materials. Exarnples c.)f
suitable enzymes include horseradish peroxidase, alkaline phosphatase, B-galactosidase,
or acetylcholinesterase; examples of suitable prosthetic group complexes include
streptavidin/biotin and avidin/biotin; examples of sujtable fluorescent materials include
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, di chlorotriazinylamine
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material
includes [uminol; examples of bioluminescent materials include luciferase, luciferin, and
aequorin; and examples of suitable radioactive material include ‘%1, '], 58, or *H,

The anti-CD40 aniibodies described herein can further. be used to provide
reagents, e.g., ]gbeled antibodies that can be used, for example, to identify cells
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expressing CD40. This can be very useful in determining the cell type of an unknown
sample. Panels of monoclonal antibodies can be used to identify tissue by species and/or
by organ type. In a similar fashion, these anti-CD40 antibodies can be used to screen
tissue culture cells for contamination (i.e., screen for the presence of a mixture of CD40-
expressing and non-CD40 expressing cells in a culfure).

The antagonist anti~-CD40 antibodies can be used in combination with known
chemotherapeutics and cytokines for the treatment of disease states comprising
stimulated CD40-expressing cells. For example, the anti-CD40 antibodies of the
invention can be used in combination with cytokines such as interleukin-2. In arlmther
embodiment, the anti-CD40 antibodies of the invention can be used in combination with
rituximab (IDEC-C2B8; Rituxan®; IDEC Phannaceuticals Corp., San Diego, California).

In this manner, the antagonist anti-CD40 antibodies described herein, or antigen-
binding fragiments thereo, are administered in combination with at least one other cancer
therapy, including, but not limited to, surgery or surgical procedures (e.g. splenectoiny,
hepatectomy, lymphadenectomy, leukophoresis, borne marrow transplantation, and the
like); radiation therapy; chemotherapy, optionally in combination with autologous bone
marrow transplant, where suitable chemnotherapeutic agents include, but are not limited
to, fludarabine or fludarabine phosphate, chlorambucil, vincristine, pentostatin, 2-
chlorodeoxyadenosine (cladribine), cyclophosphamide, doxorqbicin, prednisone, and
combinations thereof, for exarmple, anthracycline-containing regimens such as CAP
(cyclophosphamide, doxorubicin plus prednisone), CHOP (cyclophosphamide,
vincristine, prednisone plus doxerubicin), VAD (vincritsine, doxorubicin, plus
dexamethasone), MP (melphalan plus prednisone), and other cytotoxic and/or therapeutic
agents used in chemotherapy such as mitoxantrone, daunorubicin, idarubicin,
asparaginase, and antimetabolites, including, but not limited to, cytarabine, methotrexate,
S-flucrouracil 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 glycoprotein on malignant B cells;
rituximab (Rituxan®), the fully human antibody HuMax-CD20, R-1594, IMMU-106,
TRU-015, AME-133, tositumomab/I-131 tositumomab (Bexxar®), ibritumomab tiuxetan
(Zevalin®), or any other therapeutic anti-CD20 antibody targeting the CD20 antigen on
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CH R 5.9 on CD4Q0L-i nduced PBMC proliferation (cont.). Average %
i nhibition of human PBMC at 100 jig/ml -42 107 Average % inhibition
of human PBMC at 10 pglm -69 98 Average % inhi bition of human PBMC
at 1 pg/nl -41 107 Average % i nhibition of human PBMC at 0.1 pg/ml
-28 117 Average % inhibition of human PBMC at 0.01 pg/m -44 64
Average % i nhibition of human PBMC -35 101 % of inhibition: 100-(CPM
with Abs- PSMIigteeRecelisantCORE antiber)(fof exaPMleol THENEHEMCHCRA bR IYBNE-
al one- CHO- CBfe}-arfib MY Yot @Hiple, the humanized monoclonal antibody epratuzumab);
bevacizumab (Avastin®) or other anti-cancer antibody targeting human vascular
endothelial growth factor; anti-CD22 antibody targeting the CD22 antigen on malignant
5 B cells (for example, the monoclonal antibody BL-22, an alphaCD22 toxin), a-M-CSF
antibody targeting macrophage colony stimulating factor; antibodies targeting the
receptor activator of nuclear factor-kappaB (RANK) and its ligand (RANKL), which are
overexpressed in multiple myeloma; anti-CD23 antibody targeting the CD23 antigen on
! malignant B cells (for example, IDEC-152); anti-CD80 antibody targeting the CD80 |
10 antigen (for examnple, IDEC-114); anti-CD38 antibody targeting the CD38 antigen on
malignant B cells; antibodies targeting major histocompatibility complex class II
receptors (anti-MHC antibodies) expressed on malignant B cells; other anti-CD40
antibodies (for example, SGN-40) targeting the CD40 antigen on malignant B cells; and
antibodies targeting tamor necrosis factor-related apoptosis-inducing ligand receptor 1
15  (TRAIL-R1) (for example, the agonistic human inonoclonal antibody HGS-ETR1) and
TRAIL-R2 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 doiastatin and dolastatin
analogues; the tubulin-binding agent T900607; XL.119; and the topoisomerase inhibitor
20  aminocamptothecin), SDX-105 (bendamustine hydrochloride), ixabepilone (an
epothilone analog, also referred to as BMS-247550), protein kinase C inhibitors, for
example, midostaurin ((PXC-412, CGP 41251, N-benzoylstaurosporine), pixantrone,
eloxatin (an antineoplastic agent), ganite (gallium nitrate), Thalomid® (thalidomide),
immunomodulatory derivatives of thalidomide (for example, revlimid (formerly
25 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 celis (for example, the antisense agents oblimersen and Genasense®), proteasome
inhibitors (for example, Velcade™ (bortezomib)), smail molecule kinase inhibitors (for

30  example, CHIR-258), small molecule VEGF inhibitors (for example, ZD-6474), small
molecule inhibitors of heat shock protein (HSP) 90 (for example, 17-AAG), small
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molecule inhibitors of histone deacetylases (for example, hybrid/polar cytodifferentiation
HPC) agents such as suberanilohydroxamic acid (SAHA), and FR-901228) and apoptotic
agents such as Trisenox® (arsenic trioxide) and Xcytrin® (motexafin gadolinium);
vaccine /imrriunotherapy—based cancer therapies, including, but not limited to, vaccine
5  approaches (for example, Id-KEH, oncophage, vitalethine), personalized immunotherapy
or active idiotype immunotherapy (for example, MyVax® Personalized Immunotherapy,
formally designated GTOP-99), Promune® (CpG 7909, a synthetic agonist for toll-like
receptor 9 (TLRY)), interferon-alpha therapy, interleukin-2 (IL-2) therapy, IL-12 therapy,
' II-15 therapy, -and 11-21 therapy; steroid therapy; or other cancer therapy; where the
10  additional cancer therapy is administered prior to, during, or subsequent to the antagonist
anti-CD40 antibody therapy. Thus, where the combined therapies comprise
administration of an antagonist anti-CD40 antibody or antigen-binding fragment thereof
in combination with administration of another therapeutic agent, as with chemotherapy,
radiation therapy, other anti-cancer antibod'y therapy, small molecule-based cancen
15  therapy, or vaccine/immunotherzpy-based cancer therapy, the methods disclosed herein
encompass coadministration, using separate forrulations or a single pharmaceutical
formulation, or and consecutive administration in either order. Where the methods disclosed’
" herein comprise combined therapeutic regimens, these therapies can be given
* simultanecusly, i.e., the antagonist anti-CD40 antibody or antigen-binding fragment
20  thereofis administered concurently or within the same time frame as the other cancer
therapy (i.e., the therapies are going on concurrently, but the antagonist anti-CD40
antibody or antigen-binding fragment thereof is not administered precisely at the same
time as the other cancer therapy). Alternatively, the antagonist anti-CD40 antibody of the
present invention or antigen-binding fragment thereof may also be administered prior to
25  orsubsequent to the other cancer therapy. Sequential administration of the different .
cancer therapies may be performed regardless of whether the treated subject responds to
the first course of therapy to decrease the possibility of remission or relapse. Where the
combined therapies comprise administration of the antagonist auti-CD40 antibody or
antigen-binding fragment thereof in combination with administration of a cytotoxic
30  agent, preferably the antagonist anti-CD40 antibody 6: entigen-binding fragment thereof
is administered prior to administering the cytotoxic agent.
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In some embodiments of the invention, the antagonist anti-CD40 antibodies
described herein, or antigen-binding fragments thereof, are administered in combination
with chemotherapy, and optionally in combination with autologous bone marrow
transplantation, wherein the antibody and the chemotherapeutic agent(s) may be

5  administered sequentially, in either order, or simultaneously (i.e., concurrently or within
the same time frame). Examples of suitable chemotherapeutic agents include, but are not
limited to, fludarabine or fludarabine phosphate, chlorambucil, vincristine, pentostatin, 2-
chlorodeoxyadenosine (cladribine), cyclophosphamide, doxorubicin, prednisone, and

combinations thereof, for example, anthracycline-containing regimens such as CAP

[0 (cyclophosphamide, doxorubicin plus prednisone), CHOP (cyclophosphamide,
vincristine, prednisone plus doxorubicin), VAD (vincritsine, doxorubicin, plus
dexamethasone), MP (melphalan plus prednisone), and other cytotoxic and/or therapeutic
agents used in chemotherapy such as mitoxantrone, daunorubicin, idarubicin,
asparaginase, and antimetabolites, including, but not limited to, cytarabine, methotrexate,

15 5-fluorouracil decarbazine, 6-thioguanine, 6-mercaptopurine, and nelarabine. In some
embodiments, the antagonist anti-CD40 antibody, for example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9, or an antigen-binding fragment thereof is administered prior to
treatment with the chemotherapeutic agent. In alternative embodiments, the antagonist
anti-CD40 antibody is administered afier treatment with the chemotherapeutig agent. In

20 yet other embodiments, the chemotherapeutic agent is administered simultaneously with
the antagonist anti-CD40 antibody or antigen-binding fragment thereof.

Thus, for example, in some embodiments, the antagonist anti-CD40 antibody, for
example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-binding
fraginent thereof is administered in combination with fludarabine or fludarabine

25  phosphate. In one such embodiment, the antagonist anti-CD40 antibody or antigen-
binding fragment thereof is administered prior to administration of fludarabine or
fludarabine phosphate. In alternative embodiments, the antagonist anti-CD40 antibody or
antigen-binding fragment thereof is administered after treatment with fludarabine or
fludarabine phosphate. In yet other embodiments, the fludarabine or fludarabine

30  phosphate is administered simultaneously with the antagonist anti-CD40 antibody or

antigen-binding fragment thereof.
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In other embodiments of the invention, chlorambucil, an atkylating drug, is
administered in combination with an antagonist anti-CD40 antibody described herein, for
example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or an antigen-binding
fragment thereof. In one such embodiment, the antagonist anti-CD40 antibody or

5  antigen-binding fragment thereof is administered prior to administration of chlorambucil.
In alternative embodiments, the antagonist anti-CD40 antibody or antigen-binding
fragment thereof is administered after treatment with chlorambucil. In yet other
embodinents, the chlorambucil is administered simultaneously with the antagonist anti-
CD40! antibody or antigen-binding fragment thereof.

10 * In yet other embodiments, anthracycline-containing regimens such as CAP
(cyclophosphamnide, doxorubicin plus prednisone) and CHOP (cyclophosphamide,
vincristine, prednisone plus doxorubicin) may be combined with administration of an
antagonist anti-CD40 antibody described herein, for example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof. In one such embodiment,

15  the antagonist anti-CD40 antibody or antigen-binding fragment thereof is administered
prior to administration of anthracycline-containing regimens. In other embodiments, the
antagonist anti-CD40 antibody or antigen-binding fragment thereof is administered after
treatment with anthracycline-containing regimens. In yet other embodiments, the
anthracycline-containing regimen is administered simultaneously with the antagonist

20  anti-CD40 antibody or antigen-binding fragment thereof.

In alternative embodiments, an antagonist anti-CD40 antibody described herein,
for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or an antigen-binding
fragment thereof, is administered in combination with alemtuzumab (Campath®;
distributed by Berlex Laboratories, Richmond, California). Alemtuzumab is a

25  recombinant humanized monoclonal antibody (Campath-1H) that targets the CD52
antigen expressed on malignant B cells. In one such embodiment, the antagonist anti-
CD40 antibody or antigen-binding fragment thereof is administered prior to
administration of alemtuzumab. In other embodiments, the antagonist anti-CD40
antibody or antigen-binding fragment thereof is administered after treatiment with

30  alemtuzumab, In vet other embodiments, the alemtuzumab is administered
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simultancously with the antagonist anti-CD40 antibody or antigen-binding fragment
thereof.

In alternative embodiments, an antagonist anti-CD40 antibody described herein,
for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-binding
fragment thereof, is administered in combination with a therapeutic anti-CD20 antibody
targeting the CD20 antigen on malignant B cells, for example, rituximab (Rituxan®), the
fully human antibody HuMax-CD20, R-1594, IMMU-106, TRU-015, AME-133,
tositumomab/I-131 tositurnomab (Bexxar®), or ibritumomab tiuxetan (Zevalin®). In one
such'embodiment, the antagonist anti-CD40 antibody or antigen-binding fragment thereof
is adiministered prior to administration of the anti-CD20 antibody. In other embodiments,
the antagonist anti-CD40 antibody or antigen-binding fragient thereof is administered
after treatment with the anti-CD20 antibody. In yet other embodiments, the anti-CD20
antibody is adininistered simultaneously with the antagonist anti-CD40 antibody or
antigen-binding fragment thereof.

In alternative embodiments, an antagonist anti-CD40 antibody described herein,
for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-binding
fragment thereof, is administered in combination with a small molecule-based cancer
therapy, including, but not limnited to, microtubule and/or topoisornerase inhibitors (for
example, the mitotic inhibitor dolastatin and dolastatin analogues; the tubulin-binding
agent T900607; XL119; 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)), A ffinitak™ (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®), proteasoine inhibitors (for exaniple, Velcade™
(bortezomib)), smail molecule kinase inhibitors (for example, CHIR-258), small
molecule VEGF inhibitors (for example, ZD-6474), small molecule inhibitors of heat
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shock protein (HSP) 90 (for example, 17-AAG), small molecule inhibitors of histone
deacetylases (for example, hybrid/polar cytodifferentiation HPC) agents such as
suberanilohydroxamic acid (SAHA), and FR-901228) and apoptotic agents such as
Trisenox® (arsenic trioxide) and Xcytrin® (motexafin gadolinium). In one such
embodiment, the antagonist anti-CD40 antibody or antigen-binding fragment thereof is
administered prior to adiministration of the small molecule-based cancer therapy. In other
embodiments, the antagonist anti-CD40 antibody or antigen-binding fragiment thereof is
administered after treatment with the small molecule-based cancer therapy. In yet other
embodiments, the small molecule-based cancer therapy is administered simultaneously
with the antagonist anti-CD40 antibody or antigen-binding fragiment thereof.

In yet other embodiments, an antagonist anti-CD40 antibody described herein, for
example, the monoclonal antibody CHIR-12.12 or CHIR-5.9 or an antigen-binding
fragment thereof, can be used in combination with vaccine/immunotherapy-based cancer
therapy, including, but not limited to, vaccine approaches (for example, Id-KLH,
oncophage, vitalethine), personalized immunotherapy or active idiotype immunotherapy
(for example, MyVax® Personalized DImmunotherapy, formally designated GTOP-99),
Promune® (CpG 7909, a synthetic agonist for toll-like receptor 9 (TLRY)), interferon-
alpha therapy, interleukin-2 (IL-2) therapy, IL-12 therapy, IL-15 therapy, or IL-21

therapy; or steroid therapy. In one such embodiment, the antagonist anti-CD40 antibody

" or antigen-binding fragment thereof is administered prior to administration of the

vaccine/immunotherapy-based cancer therapy. In other embodiments, the antagonist
ant1-CD40 antibody or antigen-binding fragiment thereof is administered after treatment
with the vaccine/immunotherapy-based cancer therapy. In yet other embodiments, the
vaccine/immunotherapy-based cancer therapy is administered simultaneously with the
antagonist anti-CD40 antibody or antigen-binding fragment thereof.

In one such embodiment, an antagonist anti-CD40 antibody described herein, for
example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or an antigen-binding
fragment thereof, can be used in combination with IL-2. IL-2, an agent known to expand
the number of natural killer (NK) effector cells in treated patients, can be administered
prior to, or concomitantly with, the antagonist anti-CD40 antibody of the invention or

antigen-binding fragment thereof. This expanded number of NX effector cells may lead
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to enhanced ADCC activity of the administered antagonist anti-CD40 antibody or
antigen-binding fraginent thereof. In other embodiments, IL-21 serves as the
Immunotherapeutic agent to stimulate NK cell activity when administered in combination
with an antagonist anti-CD40 antibody described herein, for example, the monocional
5 antibody CHIR-12.12 or CHIR-5.9, or an antigen-binding fragment thereof.
Further, combination therapy with two or more therapeutic agents and an

antagonist anti-CD40 antibody described herein can also be used for treatment of a
treatment of disease states comprising stimulated CD40-expressing cells, for example, B
cell-related cancers, and autoinnnune and/or inflammatory disorders, Without being

10 - limiting, examples include triple combination therapy, where two chemotherapeutic
agents are administered in combination with an antagonist anti-CD40 antibody described
herein, and where a chemotherapeutic agent and another anti-cancer monoclonal antibody
(for example, alemtuzumab, rituximab, or anti-CD23 antibody) are administered in
combination with an antagonist anti-CD40 antibody described herein. Examples of such

15  combinations include, but are not limited to, combinations of fludarabine,
cyclophosphaimnide, and the antagonist anti-CD40 antibody, for exatnple, the monoclonal
antibody CHIR-12,12 or CHIR-5.9 or an antigen-binding fragment thereof: and
combinations of fludarabine, an anti-CD20 antibody, for example, rituximab (Rituxan®;
IDEC Pharmaceuticals Corp., San Diego, California), and the antagonist anti-CD40

20 ' antibody, for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9 or an antigen-

binding fragment thereof.

Pharmacentical Formulations and Modes of Administration

The antagonist anti-CD40 antibodies of this invention are administered at a

25  concentration that is therapentically effective to prevent or treat CD40-expressing cell-
mediated diseases such as SLE, PBC, ITP, multiple sclerosis, psoriasis, Crohn's disease,
graft rejection, and B-cell lymphoma. To accomplish this goal, the antibodies may be
formulated using a variety of acceptable excipients known in the art. Typically, the
antibodies are administered by injection, either intravenously or intraperitoneally.

30 Methods to accomplish this administration are known to those of ordinary skill in the art.
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Tt may also be possible to obtain compositions which may be topically or orally
administered, or which may be capable of transmission across mucous membranes.

. Infravenous administration occurs preferably bjr infusion over a period ofabout 1
to about 10 hours, more préferably over about 1 to about 8 hours, even more preferably

§  overabout 2 to about 7 hours, still more preferably over about 4 to about 6 hours,

. depending upon the anti-CD40 antibody being administered. The initial infusion with the -
pharmaceutical composition may be given over a period ofabout 4 to about 6 hours with
subsequent infusions delivered more quickly. Subsequent infusions may be administered
ovyer a period of about 1 to about 6 hours, including, for example, about 1 to. about 4

10 hours, about 1 to about 3 hours, or about 1 to about 2 hours. .

A pharmaceutical composition of the invention is formulated to be compatible
with its intended route of administration. Examples of possible routes of administration
include parenteral, (e.g., intravenous (IV), intramuscular (IM), intradermal, subcutaneous
(SC), or infusion), oral and pulmonary (e.g., inhalation), nasal, transdermal (topical),

15  transmucosal, and rectal administration. Solutions or suspensiobs used for parenteral,
intradermal, or subcutaneous application can include the following components: asterile
diluent such as water for injection, saline solution, fixed otls, polyethylene glycols,

. Blycerin, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite;

20 chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates
or phosphates and agents for the adjustment of tonicity such as sodium chloride or
dextrose. pH can be adjusted with acids or bases, such as hydrochloric acid or sodinm
hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes,
or multiple dose vials made of glass or plastic. |

25 The anti-CD40 antibodies are typically provided by standard technique within a
pharmaceutically acceptable buffer, for example, stesile saline, sterile buffered water,

. propy!ené glycol, combinations of the foregoing, ete. Methods for preparing parenterally
_ administrable agents are described in Remington's Pharmacewtical Sciences (1 §hed,;
Mack Publishing Company, Eaton, Pennsylvania, 1990),
30 See also, for example, WO 98/56418, which describes stabilized antibody

- pharmaceutical formulations suitable for use in the methods disclosed herein.
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The amount of at least one anti-CD40 antibody or fragment thereof to be
administered is readily determined by one of ordinary skill in the art without undue
experimentation, Factors infliencing the mode of adminjstration and the respective
amount of at least one antagonist antj-CD40 antibody (or fragment thereof) include, but

5  arenot limited to, the the severity of the disease, the history of the disease, and the age,
height, weight, health, and physical condition of the individual undergoing therapy. .
Similarly, the amount of antagonist anti-CD40 antibody or fragment thereof to be
administered will be dependent upon the mode of administration and whether the subject
will undergo a single dose or multiple doses of this anti-tumor agent. Generally, a higher

10 dosage of anti-CD40 antibody or fragment thereof is preferred with increasing weight of
the subject undergoing therapy. The dose of anti-CD40 antibody or fragment thereof to
be administered is in the range from about 0.003 mg/kg to about 50 mg/ke, prefera!_:ly in

the range of 0.01 mg/kg to about 40 mg/kg. Thus, for example, the dose can be 0.01

-mg/kg, 0.03 mg/kg, 0.1 mg/kg, 0.3 mg/kg, 0.5 mg/kg, 1 mg/kg, 1.5 mg/ke, 2 mg/kg, 2.5
15  mgfkg, 3 mg/ke, 5 me/ke, 7 mg/kg, 10 mg/kg, 15 mg/kg, 20 mg/kg, 25 mg/kg, 30 mg/kg,
35 mg/kg, 40 mg/kg, 45 mg/kg, or 50 mg/kg. _ ‘ .

It another embodiment of the disclosure, the method comprises administration of
'multiple doses of antagonist anti-CD40 antibody or fragment thereof The method may
comprise administration of 1,2, 3, 4, 5, 6,7, 8, , 10, 15, 20, 25, 30, 35, 40, or more

20  therapeutically cffective doses of ;a pharmaceutical compoéition comprisitlg an antagonist
anti-CD40 antibody or fragment thereof. The frequency and duration of administration
of multiple doscs of the pharmaceutical compositions comprising anti-CD40 antibody or
fragment thereof can be readily determined by one of skill in the ast without undue
experimentation. Moreover, treatment of a subject with a therapeutically effective

25 amount of an antibody can include a single treatment or, preferably, can inciude a series
of treatments. In a preferred example, a subject is treated with antagonist anti-CD40
antibody or antigen-binding fragment thereofin the range of between about 0.1 to 20
mg/kg body weight, once per week for between about 1 to 10 weeks, preferably between

) about 2 to 8 weeks, more preferably between about 3 to 7 weeks, and even more

30  preferably for about 4, 5, or 6 weeks. Treatment may occur annually to prevent relapse
orupon indication of relapse, It will also be appreciated that the effective dosage of
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antibody or antigen-binding fragment thereof used for treatment may increase or decrease
over the course of a particular treatment. Changeé in dosage may result and become
apparent {rom the results of diagnostic assays as described herein,

Thus, in one embodiment, the dosing regimen includes a first administration of a
therapeutically effective dose of at least one anti-CD40 antibody or fragment thereof on
days 1, 7, 14, and 21 of a treatment period. In another embodiment, the dosing regimen
includes a first administration of a therapeutically effective dose of at least one anti-
CD40 antibody or fragment thereof on days 1,2,3,4,5,6, and 7 of a week in a treatment
period, Further embodiments inchide a dosing regimen having a first administration of a
therapeutically effective dose of at least one anti-CD40 antibody or fragment thereof on
days 1, 3, 5, and 7 of a week in a treatiment period; a dosing regimen including a first
administration of a therapeutically effective dose of at least one anti-CD40 antibody or
fragment thereof on days 1 and 3 ofa week in a treatment period; and a preferred dosing
regimen including a first adininistration of a therapeutically effective dose of at least one
anti-CD40 antibody or fragment thereof on day 1 of a week in a treatment period. The
treatment period may comprise 1 week, 2 weeks, 3 weeks, a month, 3 months, 6 months,
ora year. Treatment periods may be subsequent or separated from each other by a day, a
week, 2 weeks, a month, 3 months, 6 months, or a year,

In some embodiments, the therapeutically effective doses of antagonist anti-CD40
antibody o£ antigen-binding fragmeﬁt thereof ranges from about 0,003 mg/kg to about 50
mg/kg, from about 0.01 mg/kg to about 40 mng/kg, from about 0.01 mg/kg to about 30
mg/kg, from about 0.1 mg/kg to about 30 mg/kg, from about 0.5 mg/kg to about 30
mg/kg, from about 1 mg/kg to about 30 mg/kg, from about 3 mg/kg to about 30 mg/ke,
from about 3 mg/kg to about 25 mg/kg, from about 3 mg/kg to about 20 mg/kg, from
about 5 mg/kg to about 15 mg/kg, or from about 7 mg/kg to about 12 mg/kg. Thus, for
example, the dose of any one antagonist anti-CD40) antibody or antigen-binding fragment
thereof, for example the anti-CD40 monoclonal antibody CHIR-12.12 or CHIR-5.9 or
antigen-binding fragment thereof, can be 0.003 mg/kg, 0.01 mg/kg, 0.03 mg/kg, 0.1
mg/kg, 0.3 mg/kg, 0.5 mg/kg, 1 mg/kg, 1.5 mg/kg, 2 mg/kg, 2.5 mg/kg, 3 mglkg, 5
mg/kg, 7 mg/kg, 10 mg/kg, 15 mg/kg, 20 mgrkg, 25 mg/kg, 30 mgrkg, 35 mgrkg, 40
mg/kg, 45 mg/kg, 50 mg/kg, or other such doses faliing within the range of about 0.003
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mg/kg to about 50 mg/kg. The same therapeutically effective dose of an antagonist anti-
CD40 antibody or antigen-binding fragment thereof can be administered throughout each
week of antibody dosing, Altematively, different therapeutically effective doses of an
antagonist anti-CD40 antibody or anti gen-binding fragment thereof can be used over the

course of a treatment period.
In other embodiments, the initial therapeutically effective dose of an antagonist

anti-CD40 antibody or antigen-binding fragment thereof as defined elsewhere herein can
be in the lower dosing range (i.e., about 0.003 mg/kg to about 20 mg/kg) with subsequent
doses falling within the higher dosing range (i.e., from about 20 mg/kg to about 50
mg/kg).

In altemative embodiments, the initial therapeutically effective dose of an
antagonist anti-CD40 antibody or antigen-binding fragment thereof as defined elsewhere
herein can be in the upper dosing range (i.e., about 20 mg/kg to about 50 mg/kg) with
subsequent doses falling within the lower dosing range (i.e., 0.003 mg/kg to about 20
mg/kg). Thus, in one embodiment, the initial therapeutically effective dose of the
antagonist anti-CD40 antibody or anti gen-binding fragment thereof is about 20 mg/kg to
about 35 mg/kg, including about 20 mg/kg, about 25 mg/kg, about 30 mg/kg, and about
35 mg/kg, and subsequent therapeutically effective doses of the antagonist anti-CD40
antibody or antigen binding fragment thereof are about 5 mg/kg to about 15 mg/kg,
including about'S mgkg, 8 mg/kg, 10 mgrkg, 12 mg/kg, and about 15 mg/kg.

In some embodiments of the invention, antagonist anti-CD40 antibody therapy is
initiated by administering a “loading dose” of the antibody or antigen-binding fragment
thereof to the subject in need of antagonist antj-CD40 antibody therapy. By “loading
dose” is intended an initial dose of the antagonist anti-CD40 antibody or antigen-binding
fragment thereof that is administered to the subject, where the dose of the antibody or
antigen-binding fragment thereof administered falls Wwithin the higher dosing range (i.e.,
from about 20 mg/kg to about 50 mg/kg). The “loading dose” can be administered as a
single administration, for example, a single infusion where the antibody or antigen-
binding fragment thereof is administered IV, or as muitiple administrations, for example,
multiple infusions where the antibady or antigen-binding fragment thereof is

administered IV, so long as the complete “loading dose” is administered within about a
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24-hour period, Following administration of the “loading dose,” the subject is then
administered one or more additional therapeutically effective doses of the antagonist anti-
CDA4Q antibody or antigen-binding fragment thereof. Subsequent therapeutically
effective doses can be administered, for example, according to a weekly doéing schedule,
or once every fwo weeks, once every three weeks, or once every four weeks. In such
embodiments, the subsequent therapeutically effective doses generally fill within the
tower dosing range (i.e., 0.003 mg/kg to about 20 mg/kg).

Altematively, in some embodiments, folowing the “loading dose, ” the
subsequent therapeutically effective doses of the' antagonist anti-CDt!O antibody or
antigen-binding fragment thereof are administered according to a “maintenance
schedule,” whercin the therapeutically effective dose of the antibedy or anti gen-binding
fragment thereof is administered once a month, once every 6 wecks, once every two
months, once every 10 weeks, once every three months, once every 14 weeks, once every
four months, once every 18 weeks, once every five months, once every 22 weeks, once
every six months, once every 7 months, once every & months, once every 9 mon'ths, once
every 10 months, once every 11 months, or once every 12 months. Tn such embodiments,
the therapeutically effective doses of the antagonist anti-CD40 antibody or antigen-
binding fragment thereof fall within the lower dosing range (i.e., 0.003 mg/kg to about 20
mg/Kg), particularly when the subsequent doses are administered at more frequent
intervals, for example, once every two weeks to once every month, or within the higher
dosing range (i.e., from about 26 mg/kg lo about 50 mg/kg), particularly when the
subsequent doses are administered at less frequent intervals, for example, where
subsequent doses are administered about one month to about 12 months apart,

"The antagonist anti-CD40 antibodies present in the pharmaceutical compositions -
described herein for use in the methods disclosed herein may be native or obtained by

recombinant techniques, and may be from any source, including mammalian sources such

+ 85, e.g., mouse, rat, rabbit, primate, pig, and human. Preferably such polypeptides are

derived from a huma.n source, and more preferably are recombinant, human proteins from

hybridoma cell lines.
The pharmaceutical compositions useful in the methods disclosed herein may

comprise biologically active variants of the antagonist anti-CD4G antibodies of the
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Methods are available in the art for determining whether a variant anti-CD40 antibody

retains the desired biological activity, and hence serves as a therapeutically active
10 component in the pharmaceutical composition. Bielogical activity of antibody v.m'an;s
can be measured using assays specifically designed for measuring activity of the native
antagonist antibody, including assays described herein,
Any pharmaceutical composition comprising an antagonist anti-CD40 antibody
. having the binding properties__,desprib ¢d herein as the therapewtically active component
15 canbe used in the methods disclosed herein. Thus liquid, lyophilized, or spray-dried
oorﬁposiﬁons comprising one or more of the antagonist anti-CD40 antibodies of the
invention may be prepared as an aqueous or nonaqueous solution or suspension for
- subsequent administration to a subject in accordance with the methods disclosed herein.
Each of these compositions will comprise at least one of the antagonist anﬁ-CD40
20 . antibodies of the present invention as a therapeutically or prophylactically active
component. By "’therapeutically or prophylactically active component” is intended the
anti~-CD40 antibody is specifically incorporated into the composition to bring about a
desired therapeutic or prophylactic response with regard to treatment, prevention, or
diagnosis of a disease or condition within a subject when the pharmaceutical composition
25  is administered to that subject. Preferably the pharmacentical corpositions comprise
:flppropﬁate stabilizing agents, bulking agents, or both to minimize problems associated
with loss of protein stability and biological activity during preparation and storage.
Formulants may be added to pharmaceutical compositions comprising an
. antagonist anti-CD40 antibody of the invention, These formulants may include, but are
30 pot limited to, oils, polymers, vitamins, carbohydrates, amine acids, salts, buffers,
albumin, surfactants, or bulking agents. Preferably carbohydrates include sugar or sugar
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alcohols such as mono-, di-, or polysaccharides, or water soluble glucans, The
saccharides or glucans can include fructose, glucose, mannose, sorbose, xylose, maltose,
sucrose, dextran, pullulan, dextrin, erand  cyclodextrin, soluble starch, hydroxyethyl
starch, and'_carboxymethylcellulose, or mixtures thereof, "Sugar alcohol” is defined as a
Csto Cg hydrocarbon having a hydroxyl group and includes galactitol, inositol, mannitol,
xylitol, sorbitol, glycerol, and arabitol. These sugars or sugar aicohols may be used
individually or in combination, The sugar or sugar alcohol concenfration is between
1.0% and 7% wiv., more preferably between 2.0% and 6.0% wiv. Preferably amino acids
include levorotary (L) forms of carnitine, arginine, and betaine; however, other amino
acids may be added. Preferred polymers include polyvinylpyrrolidone (BVP) with an
average molecular weipht between 2,000 and 3,000, or polyethylene glycol (PEG) with
an average molecular wei ght between 3,000 and 5,000, Surfactants that can be added to
the formulation are shown in EP Nos. 270,799 and 268,110.

Additionally, antibodies can be chemically modified by covalent i:onjugaﬁon to a
polymer to i increase their circulating half-life, for example. Preferred polymers, and
methods to attach them to peptides, are shown in U.S. Patent Nos. 4,766, 106; 4,179,337;
4,495,285; and 4,609,546,

Preferred polymers are polyoxyethylated polyols and po]yethylé.ne glycol .
(PEG). PEG is soluble in water at room temperature and has the general formula; R(O-
CH; --CHz), O--R where R can be hydrogen, or a protective group such as an alkyl or
alkanol group. Preferably, the protective group has between 1 and 8 carbons, more
preferably it is methyl. The symbolnisa positive integer, preferably between land
1,000, more preferably between 2 and 500. The PEG has a preferred average molecular
weight between 1,000 and 40,000, more preferably between 2,000 and 20,000, most

preferably between 3,000 and 12,000, Preferably, PEG has at least one hydroxy group,

more-preferably it is a terminal hydroxy group. M is this hydroxy group which is
preferably activated to react with a free amino group on the inhibitor, However, it will be
understood that the type and amount-ofthe reactive groups may be varied to achieve a

covalently conjugated PEG/ antibody of the present invention.
Water-soluble polyoxyethylated polyols are also vsefitl in the present invention.

Thcy inelude polyoxyethylated sorbitol, polyoxyethylated glucose, polyoxyethylated
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glycerol (POG), and the like.- POG is preferred. One reason is because the glycerol -
backbone of polyoxyethylated glycerol is the same backbone occurring naturally in, for
example, animals and humans in mono-, di-, iriglycerides, Therefore, this branching
would not necessarily be seen as 2 foreign agent in the body, The POG has a preferred
molecular weight in the same range as PEG The structure for POG is shown in Knaufet
al. (1988) J. Bio. Cher. 263:15064-] 5076, and a discussion of POG/IL-2 conjugates is

found in U.S. Patent No. 4,766,106,

Another drug delivery system for increasing circu]at-ory half-life is the liposome.
Methods of preparing l_iposome delivery systems are discussed in Gabizon et al. (1982)
Cancer Research 42:4734; Cafiso ( lPSl)Biocﬁem Biophys Acta 649:129; and Szoka
(1980) Ann, Rev. Biop}:ys.'Eng. 9:467. Other drug delivery systems are kaown in the art
and are described in, e.g., Poznansky et al. (1980) Drug Delivery Systens (R.L. Juliano,
ed.,'Oxford, N.Y.) pp. 253-315; Poznansky (1984) Pharm Revs 36:277. -

The formulants to be incorporated into 2 pharmaceutical composition should
provide for the stability of the antagonist anti-CD40 antibody or antigen-binding )
fragment thereof. That is, the antagonist anti-CD40 antibody or antigen-binding fragment
thereof should retain its physical and/or chemical stability and have the desired biclogical
activity, i.e., one or more of the antagonist activities defined herein above, including, but
not limited to, inhibition of immuroglobulin secretion by normal human peripherai B
cells stimulated by T cells; inhibition of survival and/or proliferation of normal human
peripheral B cells stimulated by Jurkat T cells; inhibition of survival and/or proliferation

- of normal human peripheral B cells stimulated by CDA0L-expressing cells or soluble

CD40 liéand (sCD40L); inhibition of "survival” anti-apoptotic intracellular signals in any
cell stimulated by sCD40L or solid-phase CD40L; inhibition of CD40 signal transduction
in any cell vpoa ligation with sCD40L or solid-phase CD40L; and inhibition of
proliferation of hurnan malignant B cells as noted elsewhere herein.

Mecthods for nionitoring protein stability are well known in the a:t See, for
example, Jones (1993) Adv. Drug Delivery Rev. 10:29-90; Lee, ed. (1991) Peptide and
Protein Drug Delivery (Marcel Dekker, Inc., New York, New York); and the stability
assays disclosed herein below. Generally, protein stability is measured at 2 chosen
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temperature for a specified period of time. In preferred embodiments, a stable antibody
pharmaceutical formulation provides for stability of the antagonist anti-CD40 antibody or
antigen-binding fragiment thereof when stored at room temperature (about 25°C) for at
least 1 month, at least 3 months, or at least 6 months, and/or is stable at about 2-8°C for
at least 6 months, at least 9 months, at least 12 months, at least 18 months, at least 24
months.

A protein such as an antibody, when formulated in a pharmaceutical composition,
is considered to retain its physical stability at a given point in time if it shows no visual
signs (i.e., discoloration or loss of clarity) or measurable'signs (for example, using size-
exclusion chromatography (SEC) or UV light scattering) of precipitation, aggregation,
and/or denaturation in that pharmaceutical composition. With respect to chemical
stability, a protein such as an antibody, when formulated in a phanmaceutical
composition, is considered to retain its chemical stability at a given point in time if
measurements of chemical stability are indicative that the protein (i.e., antibody) retains
the biological activity of interest in that pharmaceutical composition. Methods for
monitoring changes in chemical stability are well known in the art and include, but are
not limited to, methods to detect chemically altered forms of the protein such as result
from clipping, using, for example, SDS-PAGE, SEC, and/or matrix-assisted laser
desorption ionization/time of flight mass spectrometry; and degradation associated with
changes in molecular charge (for example, associated with deamidation), using, for
example, ion-exchange chromatography. See, for example, the methods disclosed herein
below.

An antagonist anti-CD40 antibody or antigen-binding fragment thereof, when
formulated in a pharmaceutical composition, is considered to retain a desired biological
activity at a given point in time if the desired biological activity at that time is within
about 30%, preferably within about 20% of the desired biological activity exhibited at the
time the pharmaceutical composition was prepared as determined in a suitable assay for
the desired biological activity. Assays for measuring the desired biological activity of the
antagonist anti-CD40 antibodies disclosed herein, and antigen-binding fragiments thereof,
can be performed as described in the Examples herein. See also the assays described in

Schultze ef ai. (1998) Proc. Natl. Acad. Sci. USA 92:8200-8204; Denton et al. (1998)
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Following its preparation and purification, the antagonist anti-CD40 antibody or

15 antigen-binding fragment thereof can be fornlated as a liquid pharmaceutical
formulation in the manner set forth herein. Where the antagonist anti-CD40 antibody or

antigen-binding fragment thereofis to be stored prior to its formulation, it can be frozen,
ro example, at £-20°C, and then thawed at room temperature for further fonmulation.
The liquid pharmaceutical fornwlation comprises a therapeutically effective amonnt of

20  theantagonist anti-CD40 antibody or antigeﬁ—binding fragment thereof. The amount of
antibody or antigen-binding fragment thereof present in the formulation takes into
consideration the ronte of administration and desired dose vohime,

In this manner, the liquid pharmaceutical composition comprises the antagonist
anti-CD40 antibody, for example, the CHIR-12.12 or CHIR-5.9 antibody, or antigen-

25  binding fragment thereof at a concentration of about 0.1 mg/ml to about 50.0 mg/ml,
about 0.5 mg/ml to about 40.0 mg/ml, about 1.0 mg/ml to about 30.0 mg/ml, about 5.0
mg/m! to about 25.0 mg/ml, about 5.0 mg/ml to abont 20.0 mg/ml, or about 15.0 mg/ml
to about 25.0 mg/ml. In some embodiments, the liquid pharmacentical composition
comprises the antagonist anti-CD40 antibody or antigen-binding fragment thereof at a

30 concentration of about 0.1 mg/ml to about 5.0 mg/ml, about 5.0 mg/ml to about 10.0

mg/ml, about 10.0 mg/ml to about 15.0 mg/ml, about 15.0 mg/ml to abont 20.0 mg/ml,
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about 20.0 mg/mil to about 25.0 mg/mi, about 25.0 mg/mi to about 30.0 mg/ml, about
30.0 mg/ml to about 35.0 mg/ml, about 35.0 mg/ml to about 40.0 mg/ml, about 40.0
mg/ml to about 45.0 mg/ml, or about 45.0 mg/nil to about 50.0 mg/ml. In other
embodiments, the liquid pharmaceutical composition comprises the antagonist anti-CD40
5 antibody or antigen-binding fragment thereof at a concentration of about 15.0 mg/ml,
about 16.0 mg/ml, about 17.0 mg/ml, about 18.0 mg/ml, about 19.0 mg/ml, about 20.0
mg/ml, about 21.0 mg/ml, about 22.0 mg/ml, about 23.0 mg/ml, about 24.0 mg/ml, or
about 25.0 mg/ml.  The liquid pharmaceutical composition comprises the antagonist

i anti-CD40 antibody, for example, the CHIR-12.12 or CHIR-5.9 antibody, ‘'or antigen-

10 binding fragment thereof and a buffer that maintains the pH of the formulation in the
range of about pH 5.0 to about pH 7.0, including about pH 5.0, 5.1, 5.2,5.3,54,5.5, 5.6,
57,5.8,5.9,6.0,6.1,6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, and other such values within
the range of about pH 5.0 to about PH 7.0. In some embodiments, the buffer maintains
the pH of the formulation in the range of about pH 5.0 to about pH 6.5, about pH 5.0to

15 about pH 6.0, about pH 5.0 to about PH 5.5, about pH 5.5 to about 7.0, about pH5.5t0
about pH 6.5, or about pH 5.5 o about pH 6.0.

Any suitable buffer that maintains the pH of the liquid anti-CD40 antibody
formulation in the range of about pH 5.0 to about PH 7.0 can be used in the formulation,
50 long as the physicochemical stability and desired biological activity of the antibody

20 are retained as noted herein above. Suitable buffers include, but are not limited to,
conventional acids and salts thereof, where the counter ion can be, for example, sodiuin,
potassium, ammoniun, calcium, or magnesium. Examples of conventional acids and
salts thereof that can be used to buffer the pharimaceutical liquid formulation include, but
are not limited to, succinic acid or succinate, citric acid or citrate, acetic acid or acetate,

25  fartaric acid or tartarate, phosphoric acid or phosphate, gluconic acid or gluconate,
glutamic acid or glutamate, aspartic acid or aspartate, maleic acid or maleate, and malic
acid or malate buffers. The buffer concentration within the formulation can be from
about 1 mM to about 50 mM, including about 1 mM, 2 mM, 5 mM, 8 mM, 10 mM, 15
mM, 20 mM, 25 mM, 30 mM, 35 mM, 40 mM, 45 mM, 50 mM, or other such values

30 within the range of about 1 mM to about 50 mM. In some embodiments, the buffer

concentration within the formulation is from about § mM to about 15 mM, including
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about 5 mM, 6 mM, 7 mM, 8 mM, 9 mM, 10 mM, 11 mM, 12 mM, 13 mM, 14 mM, 15
mM, or other such values within the range of about § mM to about 15 mM,
In some embodiments of the invention, the liquid pharmaceutica] formulation
comprises a therapeutically effective amount of the antagonist anti-CD40 antibody, for
5 example, the CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-binding
fragment thereof and succinate buffer or citrate buffer at a concentration that maintains
the pH of the formulation in the range of about pH 5.0 to about pH 7.0, preferably about
PH 5.0 to about pH 6.5, By “succinate buffer” or “citrate buffer” is intended a buffer
' comprising a salt of succinic acid or a salt of citric acid, resbectively. In a preferred
10 embodiment, the succinate or citrate counterion is the sodium cation, and thus the buffer
is sodium succinate or sodium citrate, respectively. However, any cation is expected to
be effective. Other possible succinate or citrate cations include, but are not Emited to,
potassium, ammonium, caleium, and magnesivm. As noted above, the succinate or
citrate buffer concentration within the formulation can be from about 1 mM to about 50
15 mM, including about I mM, 2 mM, 5 mM, 8 mM, 10 mM, 15 mM, 20 mM, 25 mM, 30
mM, 35 mM, 40 mM, 45 mM, 50 mM, or other such values within the range of about 1
mM to about 50 mM. In some embodiments, the buffer concentration within the
formulation is from about § mM to about 15 mM, including about 5 mM, 6 mM, 7 mM, 8
mM, 9 mM, 10 mM, 11 mM, 12 mM, 13 mM, 14 mM, or about 15 mM. In other
20  embodiments, the liquid phannaceutical formulation éomprises the antagonist anti-CD40
antibody, for example, the CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-
binding fragment thereof at a concentration of about 0.1 mg/ml to about 50.0 mghnl, or
about 5.0 mg/ml to about 25.0 mg/ml, and succinate or citrate buffer, for example,
sodium succinate or sodium citrate buffer, at a concentration of about | mM to about 20
25  mM, about 5 mM to about 15 mbM, preferably about 10 mM.

Where it is desirable for the liquid pharmaceutical formulation to be near isotenic,
the liquid pharmaceutical formulation comprising a therapeutically effective amount of
the antagonist anti-CD40 antibody, for example, the CHIR-12.12 or CHIR-5.9
monoclonal antibody, or antigen-binding fragment thereof, and a buffer to maintain the

30 pH ofthe formulation within the range of about pH 5.0 to about pH 7.0 can further

comprise an amount of an isotonizing agent sufficient to render the formulation near
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isotonic. By “near isotonic” is intended the aqueous formulation has an osmolarity of
about 240 mmol/kg to about 360 mmol/kg, preferably about 240 to about 340 mmol/kg,
more preferably about 250 to about 330 mmol/kg, even more preferably about 260 to
about 320 mmol/kg, still more preferably about 270 to about 310 mmol’kg. Methods of

5 determining the isotonicity of a solution are known to those skilled in the art. See, for

example, Setnikar ez o/, (1959) J. Am. Pharm. Assoc. 48:628.

Those skilled in the art are familiar with a variety of pharmaceutically acceptable
solutes useful in providing isotonicity in pharmaceutical compositions. The isotonizing
agent can be any reagent capable of adjusting the osmotic pressure of the liquid ’

10 pharmaceutical formulation of the present invention to a value nearly equal to that of a -
body fluid. Tt is desirable to use a physiologically acceptable isotonizing agent. Thus, the
liquid phannaceutical formulation comprising a therapeutically effective amount of the
antagonist anti-CD40 antibody, for exanple, the CHIR-12.12 or CHIR-5.9 monoclonal
antibody, or antigen-binding fragment thereof, and a buffer to maintain the pH of the

15 formulation within the range of about pH 5.0 to about pH 7.0, can further comprise
components that can be used to provide isotonicity, for example, sodium chloride; amino
acids such as alanine, valine, and glycine; sugars and sugar alcohols (polyols), including,
but not limited to, glucose, dextrose, fructose, sucrose, maltose, mannitol, trehalose,
glycerol, sorbitol, and xylitol; acetic acid, other organic acids or their salts, and relatively

20 minor amounts of citrates or phosphates. The ordinary skilfcd person would know of
additional agents that are suitable for providing optiinal tonicity of the lignid formulation.

In some preferred embodiments, the tiquid pharmaceutical formulation
comprising a therapeutically effective amount of the antagonist anti-CD40 antibody, for
example, the CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-binding

25  fragment thereof, and a buffer to maintain the pH of the formulation within the range of
about pH 5.0 to about pH 7.0, further comiprises sodium chloride as the isotonizing agent.
The concentration of sodium chloride in the formulation will depend upon the
contribution of other components to tonicity. In some embodiments, the concentration of
sodium chloride is about 50 mM to about 300 mM, about 50 mM to about 250 mM, about

30 50 mM to about 200 mM, about 50 mM to about 175 mM, about 50 mM to about 150
mM, about 75 mM to about 175 mM, about 75 mM to about 150 mM, about 100 mM to
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other embodiments, the liquid pharmaceutical formulation comprises the antagonist anti-

CD40 antibody, for example, the CHIR-12,12 or CHIR~5.9 monoclonal antibody, or

antigen-binding fragment thereof, at a concentration of about 0.1 mg/ml to about 50.0

15 mg/ml or about 5.0 mgAnl to about 25.0 mg/ml, about 150 mM sodium chloride, and

about 10 mM sodium succinate or sodium citrate, at a pH of about pH 5.5,

Protein degradation duc to freeze thawing or mechanical shearing during
processing ofa quufd pharmaceutical formulations of the present invention can be
inhibited by incorporation of surfactants into the formulation in order to lower the surface

20 tension at the solution-air interface. Thus, in some einbodimen‘ts, the liquid
phammacentical formulation comprises a therapeutically effective amount of the
antagonist anti-CD40 antibody, for example, the CHIR-12.12 or CHIR-5.9 monoclonal
antibody, or antigen-binding fragment thereof, a buffer to maintain the pH of the
formulation within the range of about pH 5.0 to about pH 7.0, and further comprises a

25  surfactant. In other embodiments, the liquid pharmaceutical formulation comprises a
therapentically effective amount of the antagonist anti-CD40 antibody, for example, the
CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-binding fragiment thereof, a
buffer to maintain the pH of the formulation within the range of about pH 5.0 to about pH
1.0, an isotonizing agent such as sodium chloride at a concentration of about 50 mM to

30 about 300 mM, and further comprises a surfactant.
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Typical surfactants employed: are nonionic surfactants, including polyoxyethylene
sorbitol esters such as polysorbate 80 (Tween 80) and polysorbate 20 (Tween 20);
polyoxypropylene-polyoxyethylene esters such as Pluronic F68; polyoxyethylene
alcohols such as Brij 35; simethicone; polyethylené glycol such as PEG400;
lysophosphatidylcholine; and polyoxyethylene-p-t-octylphenol such as Triton X-100.
Classic stabilization of pharmaceuticals by surfactants or emulsifiers is described, for
example, in Levize et af, (1991) J. Parenteral Sci. Technol, 45(3):160-165,

A preferred surfactant employed in the practice of the.present
invention is polysorbate 80. Where a surfactant is included, it is typically added in an
amount from about 0.001 % to about 1.0% (w/v), about 0.001% to about 0.5%, about
0. 001% to about 0.4%, about 0.001% to about 0. 3%, about 0.001% to about 0, 2%, about
0.005% to about 0.5%, about 0.005% to about 0.2%, about 0.01% to about 0. 5%, about
0.01% to about 0.2%, about 0.03% to about 0.5%, about 0.03% to about 0.3%, about
0.05% to about 0.5%, or about 0.05% to about 0.2%. ' .

Thus, in some embodiments, the liquid pharmaceutical formulation comprises a
therapeutically effective amount of the antagonist anti-CD40 antibody, for example, the
CHIR-12,12 or CHIR-5.9 monoclonal antibody, or antigen-binding fragment Ulereof the
buffer is sodium succinate or sodium citrate buffer at a concentration of about 1 mM to
about 50 miM, about 5 mM to about 25 mM, or about 5§ mMto about 15 mM; the
formulation has a pH of abont PH 5.0 to about pH 7.0, about pH 5.0 to about pH 6.0, or
about pH 5.5 to about pH 6.5; and the formulation fun.her comprises a surfactant, for
example, polysorbate 80, jn an amount from about 0.001% to about 1.0% or about
0.001% to about 0.5%. Such formulations can optionally comprise an isotonizing agent,
such as sodium chloride at a concentration of about 50 mM to about 300 mM, about 50
mM to about 200 mM, or about 50 mM to about 150 mM. Tn other embodiments, the
liquid pharmaceutical formulation comprises the antagonist anti-CD40 antibody, for
example, the CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-binding
fragment thereof, at a concentration of about 0.1 mg/ml to about 50.0 mg/ml or about 5.0
mg/ml to about 25,0 mg/my, including about 20,0 mg/ml; about 50 mM to about 200 ;mM
sodium chloride, including about 150 mM sodium chloride; sodium succinate or sodium
citrate at about 5 mM toabout 20 mM, including about 10 mM sodjum succinate or
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sodijum citrate; sodium chloride at a concentration of about 50 mM to about 200 mM,
including about 150 mM; and optionally a surfactant, for example, polysorbate 80, in an
amount from about 0,001% to about 1.0%, including about 0.001% to about 0.5%; where
the liquid pharmaceutical formulation has a PH of about pH 5.0 to about pH 7.0, about
PH 5.0 to about pH 6.0, about PH 5.0 to about pH 5.5, about PH 5.5 to about pH 6.5, or
about pH 5.5 to about pH 6,0, . )

The liquid phammaceutical formulation can !Je essent_ial]y free of any preservatives
and other carriers, cx'cipients, or stabilizers noted herein above, Alternatively, the
formulation can include one or IOre preservatives, for example, anttbacterial ageuts',
phammaceutically acceptable carriers, excipients, or stabilizers described herein above -
provided they do not adversely affect the physicochemical stability of the antagonist antj-
CD40 antibody or antigen-binding fragment thereof, Examples of acceptable carriers,
excipients, and stabilizers include, but are not limited to, additional buffering agents, co-
solvents, surfactants, antioxidants inclnding ascorbic acid and methionine, chelating
agents such as EDTA, metal complexes (for example, Zn-protein complexes), and
biodegradable polymers such as polyesters. A thorough discussion of formulation and
selection of pharmaceutically acceptable cariers, stabilizers, and isomolytes can be found
in Ren;ingron s Pharmaceutical Sciences (18" ed.; Mack Publishing Company, Eaton,
Pennsylvania, 1950), _

After the liquid pharmaceutical formulation or other pharmaceutical composition
described herein is prepared, it can be lyophilized to Prevent degradation, Methods for
Iyophilizing liquid compositions are known to those of ordinary skill in the art, Just prior
to use, the composition may be reconstituted with a sterile diluent (Ringer's solution,
distilled water, or sterile saline, for example) that may include additional ingredients,
Upon reconstitution, the composition is preferably administered to éubje-qts using those
methods that are known to those skilled in the art, '

Use of Antagonist i-CD40 Antibodies in the Manufacture of Medicaments
The present disclosure also provides for the use of an antagonist anti-CD40

antibody or antigen-bindixig 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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medicament is coordinated with treatment with at least one other cancer therapy. Cancers
characterized by neoplastic B cell growth include, but are not limited to, the B cell-
related cancers discussed herein above, for example, non-Hodgkin’s lymphoma, chronic
tymphocytic leukemia, multiple myeloma, B cell lymphoma, high-grade B cell
5 lymphoma, intermediate-grade B cell lymphoma, low-grade B celil Iymphoma, B cell
acute lympohoblastic leukemia, myeloblastic leukemia, Hodgkin’s disease,
plasmacytoma, follicular lymphoma, follicular small cleaved lymphoma, follicular large
cell lymphoma, follicular mixed small cleaved lymphoma, diffuse small cleaved cell
lymphoma, diffuse smail lymphocytic lymphoma, prolymphocytic leukemia, !
16 lymphoplasmacytic lymphorna, marginal zone Iymphoma, mucosal associated lymphoid
tissue lymphoma, monocytoid B cell lymphoma, splenic lymphoma, hairy cell leukemia,
diffuse large cell lymphoma, mediastinal large B cell lyinphoma, lymphomatoid
granulomatosis, intravascular lymphomatosis, diffuse mixed cell lymphoma, diffuse large
cell lymphoma, immunoblastic lymphoma, Burkitt’s lymphoma, AIDS-related
15 lymphoma, and mantle ce}] Iymphoma.
By “coordinated” is intended the medicament comprising the antagonist antj-
CD40 antibody or antigen-binding fragment thereof is to be used either prior to, during,
or after freatment of the subject with at least one other cancer therapy. Examples of other
cancer therapies include, but are not limited to, surgery; radiation therapy; chemotherapy,
20 optionally in combination with autologous bone marrow transplant, where su'itable {
chemotherapeutic agents include, but are not limited to, fludarabine or fludarabine
phosphate, chlorambucil, vincristine, pentostatin, 2-chlorodeoxyadenosine (cladribine),
cyclophosphamide, doxorubicin, prednisone, and combinations thereof, for exanple,
anthracycline-containing regimens such as CAP (eyclophosphamide, doxorubicin plus
25  prednisone), CHOP (cyclophosphamide, vincristine, prednisone plus doxorubicin), VAD
(vineritsine, doxorubicin, plus dexamethasone), MP (melphalan plus prednisone), and
other cytotoxic and/or therapeutic a gents used in chemotherapy such as mitoxantrone,
daunorubicin, idarubicin, asparaginase, and antimetabolites, including, but not limited to,
cytarabine, methotrexate, 5-flugrouracil decarbazine, 6-thioguanine, 6-mercaptopurine,
30 and nelarabine; other anti-cancer monoclonal antibody therapy (for examnple,

alemfuzumab (Campath®) or other anti-CD52 antibody targeting the CD52 cell-surface
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glycoprotein on malignant B cells; rituximab (Rituxan®), the fully human antibody
HuMax-CD20, R-1594, IMMU-108, TRU-015, AME-133, tositumomab/I-13]
tositumomab (Bexxar®), ibritumnomab tiuxetan (Zevalin®), or any other therapeutic anti-
CD20 antibody targeting the CD20 antigen on malignant B cells; anti-CD19 antibody (for
example, MT 103, a bispecific antibody); anti-CD22 antibody (for example, the
humanized monocional antibody epratuzumab); bevacizumab (Avastin®) or other anti-
cancer antibody targeting minan vascular endothelial growth factor; anti-CD22 antibody
targeting the CD22 antigen on malignant B cells (for example, the monoclonal antibody

BL-22, an alphaCD22 toxin}; a-M-CSF antibody targeting macrophage colony

_stimulating factor; antibodies targeting the receptor activator of nuclear factor-kappaB3

(RANK) and its ligand (RANKL), which are overexpressed in multiple myeloma; anti-
CD23 antibody targeting the CD23 antigen on malignant B cells (for example, IDEC-
152); anti-CD38 antibody targeting the CD38 antigen on malignant B cells; antibodies
targeting major histocompatibility complex class If receptors (anti-MHC antibodies)
expressed on inalignant B cells; other anti-CD40 antibodies (for example, SGN-40)
targeting the CD40 antigen on malignant B cells; and antibodies targeting twinor necrosis
factor-releted apoptosis-inducing ligand receptor 1 (TRAIL-R1) (for example, the
agonistic human monoclonal antibody HGS-ETR1) 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 exa;mple,
the mitotic inhibitor dolastatin and dolastatin analogues; the tubulin-binding agent
T900607; XL1 19; 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 anti_neoplastic 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 Bel-2 by cancer cells (for example, the antisense

agents oblimersen and Genasense®™), proteasome inhibitors (for example, Velcade™
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(bortezomib)), small molecule kinase jnhibitors (for example, CHIR-258), smal]
molecule VEGF inhibitors (for example, ZD-6474), small molecule inhibitors of heat .
shock prdtein (HSP) 90 (for example, 17-AAG), small molecule inhibitors of histone
deacetylases (for example, hybrid/polar r;ytodifferemiaﬁon HPC) agents such as
5  suberanilohydroxamic acid (SAHA), and FR-901228) and apoptotic agents such as

Trisenox® (arsenic trioxidej and Xcytrin® (motexafin gadofinium); vaceine
/immunotherapy-based cancer therapies, including, but not limited to, vaccine approaches
(for example, 1¢-KLH, oncophage, vitalethine), personalized inmmnotherapy or active
idiotype immunotherapy (for example, MyVax® Personalized Immunotherapy, formally

10 designated GTOP-99), Promune® (CpG 7909, asynihelic agonist for toll-like recepior 9
(TLR9)), interferon-alpha therapy, interleulin-2 (IL-2) therapy, I1-12 therapy; IL-15
therapy, and IL-2'1 therapy; steroid therapy; or other cancer therapy; where treatment
with the additional cancer therapy, or additional cancer therapies, ocours prior to, during,
or subsequent to treatment of the subject with the medicament comprising the antagonist

15  anti-CD40 antibody or antigen-binding fragment thereof, as noted herein above,
. In some embodiments, the present,disclbsure i;rovides 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 2 medicament for treating a B cell
lymphoma, for example non-Hodgkin’s Iymphoma, in a subject, wherein the medicament

20  iscoordinated with treatment with at least one other cancer therapy selected friom the
group cousisting of éhemothgrap‘y, anti-cancer antibody therapy, small molecule-based
cancer therapy, and vaccine/inununotherapybased cancer therapy, wherein the -
medicament is to be used either prior to, during, or after reatment of the subject with the
other cancer therapy (-)r, in the case of multiple combination therapies, either prior to,

25  during, or after treatment of the subject with the other cancer therapies,

' Thus, for example, in some embodiments, the disclosure provides for the use of )
the monoclonal antibody CHIR-12,12 or CHIR-5.9, or antigen-binding fragment thereof,
in the manufactere of a medicament for treating a B cell lymphoma, for example, non-
Hodgkin’s lymphoma, in a3 subject, wherein the medicament is coordinated with

30  treatment with chemotherapy, where the chemotherapentic agent is selected from the
- BToup consisting of cytoxan, doxorubicin, Vincristine, prednisone, and combin'ations
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thereof; for example CHOP. In other embodiments, the disclosure 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-
Hodpgkin’s I}'mphoi'na., in a subject, wherein the medicament is coordinated with
5 ireatment with at least one other anti-cancer antibody selected from the group consisting
of alemtuzumab (Campath®) or other anti-CDS2 antibody targeting the CDS2 cell-surface
" glycoprotein on malignant B cells; rituximab Rituxan®), the fully human antibody
Hubax-CD20, R-1594, IMMU-106, TRU-015, AME-133, tositumomab/L 31
tosilimomab (Bexxar®), ibriturnomab tiuxetan (Zevalin@), or any other therapeutic anti- R
10 CD20 antibody targeting the CD20 ant gen on malignant B cells; anti-CD19 antibody (for
example, MT1 03, a bispecific antibody); anti-CD22 antibody (for example, the
humanized monoclonat antibody epratuzumab); bevacizumab {Avastin®) or other anti-
cancer antibody targeting human vascular endothelial growth factor; and any .
combinations thereof:; wherein the medicament is to be used either prior to, during, or
15 after treatment of the subject with the other cancer therapy or, in the case of multiple
combination therapies, either prier to, during, or after treatment of the subject with the
other cancer therapies, '
In yet-other embodiments, the present disclosure provides for the use of the
monoclonal antibody CHIR-12.12 or CHIR-5 -9, or antigen-binding fragment thereof, in
20  the manufacture of a medicament for treating a B cell Iymphoma, for example non-
Hodgkin's lymiphoma, in a subject, wherein the medicament is coordinated with
treatment with at least one other small molecule-based cancer therapy selected from the
group consisting of microtubule and/or topoisonierase inhibitors (for example, the mitotic
inhibitor dolastatin and dolastatin analogues; the tubulin-binding agent T900607; XL11 9;
25  and the topoisomerase inhibitor aminocamptothecin), SDX-105 (bendamustine
hydrochioride), ixabepilone (an epothilone analog, also referred to as BMS-24755 0,
Protein kinase C inhibitors, for example, midostaorin ((PXC412, CGP 41251, N-
benzoylstaurosporine), pixantrone, eloxatin (an antineoplagtic agent), ganite {gallium
nitrate), Thalomid® (thalidomide), zn apoptotic agent such as Xeytrin® (mo‘tez'c‘aﬁn
30  gadolinium), inl_'zibitors of production of the prctein Bcl-2 by cancer cells (for example,
the antisense agents oblimersen and Genasense®), nelarabine, and any combinations
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thereof; wherein the medicament is to be nsed either prior fo, during, or after freatment of
the subject with the other cancer therapy or, in the case of muitiple combination
therapies, either prior to, during, or afiter treatment of the subject with the other cancer

- therapies.

In still other embodiments, the present disclosure provides for the use of the
monoclenal 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 lympho:na, in a subject, wherein the medicament is coordinated with
treatment with at least one other vaccine/immunotherapy-based cancer therapy selected
from the group consisting of vaccine approaches (for example, Id-KLH, oncophage,
vitalethine), personalized inununotﬁerapy or active idiotype immunotherapy (for
examnple, MyVax® Personalized Immunotherapy, formally designated GTOP-99),
Promune® (CpG 7909, a synthetic agonist for toll-like receptor 8 (TLRY)), interlenkin-2
(IL-2) therapy, IL-12 therapy; IL~15 therapy, and I.-21 therapy, and any combinations
thereof; wherein the medicament is to be used either prior to, during, or afler treatment of
the subject with the other cancer therapy or, in the case of maltiple combination
therapies, either prior to, during, or after treatment of the subject with the other cancer
therapies. ]

In some embodiments, the present disclosure pfovides for the use of the anti-CD40
antibody, for example, the monoclonal antibody CHIR-12.12 or CHIR-S5. 9, or antigen-
binding fragment thereof in the manufacture of a medicament for treating a B cell-related
leukemia, for example B-cell acute lymphocytic leukemia (B-ALL), in a subject, wherein
the medicament is coordinated with tréatment with at least one other cancer therapy
selected from the group consisting of chemotherapy and anti-metabolite: 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, Examples of
such embodiments include, but are not limited to, those instances where the medicament
comprising thc antagonist anti-CD40 antibody, for example, the monoclonal antibody -
CHIR-12.12 or CHIR-5.8, or antigen-binding fragment thereof is coordinated with
treatment with a chermotherapeutic ageat or anti-metabolite selected fiom the group
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consisting of eytoxan, &oxorubicm, vincristine, prednisone, cytarabine, mitoxantrone,
idarubicin, asparaginase, methotrexate, 6-thioguanine, G-mercaptopurire, and .
combinations thereof; 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. In one such example, the medicament is coordinated with

treatment with cytarabine plus daunorubicin, cytarabine plus mitoxantrone, and/or
cytarabine plus idarubicin; wherein the medicament is td be used either prior to, during,
or after treatment of the B-ALL subject with the other eancer therapy or, in the case of

multiple combination therapies, either prior to, during; or after treatment of the subject

with the other cancer therapies.

Also disclosed herein is the bise ofan antagonist anti-CD40 antibody, for
exarople, the monoclonal antibody CHIR-12.12 or CHIR-5.9 disclosed herein, or antigen-

. binding fragment thereof in the manufacture of a medicament for treating @ subject for a

cancer characterized by neoplastic B cell growth, including the B cell-related cancers
described herein above, wherein the medicament is used in a subject that has been
pretreated with at least one other cancer therapy. By “pretreated” or “pretreatment” is
intended the subject has received one or more other cancer therapies (i.e., been treated
with at least one other cancer therapy) prior to receiving the medicament comprising the
antagonist anti-CD40 antibody or antigen-binding fragment thereof. “Pretreated” or
“oretreatment” includes subjects that have been treated with at least one other cancer
therapyy within 2 years, within 18 months, within 1 year, within 6 months, within 2
months, within 6 weeks, within 1 month, within 4 weeks, within 3 weeks, within 2
weeks, within 1 week, withia 6 days, within 5 days, within 4 days, within 3 days, within
2 days, or even within 1 da}.r prior to initiation of freatment with the medicament
comprising the antagonist anti~-CD40 antibody, for example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9 disclosed herein, or antigen-binding fragment thereof. It is not

. 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
antagondst anti-CD40 antibody or antigen-binding fragment thereof could have
responded, or could have failed to respond (i.¢. the cancer was refractory), to
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pretreatment with the prior cancer therapy, or to cne or more of the prior cancer therapies
where pretreatment comprised nuitiple cancer therapies. Examples of other cancer
therapies for which a subject can have received pretreatment prior to receiving the
medicament comprising the antagonist anti-CD40 antibody or antigen-binding fragment
5 thereofinclude, but are not limited to, surgery; radiation therapy; chemotherapy,
optionally in combination with autologous bone marrow transplant, where suitable
chemotherapeutic agents include, but are not limited to, those listed herein above; other
anti-cancer monoclonal antibody therapy, including, but not limited to, those anti-cancer
antibodies listed herein above; small molecule-based cancer therapy, including, but not
10 limited to, the small molecules listed herein above; vaccine/immunotherapy-based cancer
therapies, including, but limited to, those listed herein above; steroid therapy; other

cancer therapy; or any combination thereof,

“Treatment” in the context of coordinated use of a medicament described herein

with one or more other cancer therapies is herein defined as the application or

15  administration of the medicament or of the other cancer therapy to a subject, or
application or adininistration 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 symptom associated with such a cancer, or a predisposition
toward development of such a cancer, where the purpose is to cure, heal, alleviate,

20  relieve, alter, remedy, ameliorate, itnprove, 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,

25 EXPERIMENTAL
The antagonist anti-CID40 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 IgG;
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
30 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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CD40 ligand binding. Both mAbs can compete off CD40-ligand pre-bound to cell
surface CD40. Both antibodies are strong antagonists and inhibit i vitro CD40 ligand-
mediated proliferation of nonnal B cells, as well as cancer cells from NHL and CLL
patients. Jn vitro, both antibodies kill cancer cell lines as well as primary cancer cells
5  from NHL patients by ADCC. Dose-dependent anti-tumor activity was seen in a
xenograft human lymphoma model. The binding affinity of CHIR-5.9 to human CD40 is
1.2x10® M and the binding affinity of CHIR-12.12 to human CD40 is 5x10"° M.
Mouse hybridoma line 131.2F8.5.9 (CMCC#12047) and hybridoma line

153.8E2.D10.D6.12.12 (CMCC#12056) have been deposited with the American Type

10 Culture Collection [ATCC; 10801 University Blvd., Manassas, Virginia 20110-2209
(USA)] under Patent Deposit Number PTA-5542 and PTA-5543, respectively.

The following protocols have been used in the examples described below.

ELISA Assay for Immunoglobulin Quantification
15 The concentrations of human IgM and IgG were estimated by ELISA. 96-well

ELISA plates were coated with 2 ig/ml goat anti-human JgG MAb (The Jackson
Laboratory, Bar Harbor, Maine) or with 2 [ig/m] 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)
20  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 | ig/ml peroxidase-labeled goat anti-
human IgG MAD 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.
25  Human IgG or IgM standards (Caltaq, Burlingame, California) was used to establish a

standard curve for each assay.

Isolation of the Peripheral Blood Mononuclear Cells (PBMC) from Human Peripheral

Blood
30 20 ml 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
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solution was warmed up to room temperature. 3 L of bleach in 1:10 dilution was
prepared, and used to wash all the tubes and pipettes contacting the blood. The blood
was layered on the top of the Ficoll-Paque solution without disturbing the Ficoll layer, at
1.5 ml blood/l m] of Ficoll-Paque. The tubes were centrifuged at 1700 spm for 30
minutes at room temperature with the brake on the centrifuge tumed off. As much of the
top layer {plasma) as possible was removed, minimizing the vacuum in order to avoid
removing the sccond layer of solution. The second layer, which contains the B and T
lymphocytes, was collected using a sterile Pasteur pipette, and place in two 50-m]
polystyrene tubes. The collection was diluted with 3 x the volume of cold RPMI with 1o
additives, and the tubes were centrifuged at 1000 RPM for 10 minutes. The media was
removed by aspiration, and the cells from both 50-ml tubes were resuspended in a total of
10 ml cold RPMI (with additives) and transferred to a 15-ml tube. The cells were
counted using the hemacytometer, then centrifuged at 1000 RPM for 10 minutes. The

media was removed and the cells resuspended in 4 ml RPMI. This fraction contained the

PBMC.

Isolation of the B cells from PBMC

100 pl of Dynabeads (anti-h CD13) were placed in a 5-ml plastic tube. 3 ml of
sterile 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-m] tube. This step was
repeated four more times, and the solutions of the first four times were collected in the
15-m! tube, then centrifuged at 1000 RPM for S minutes. This step produced the pellet
for T-cell separation.

100 111 RPMI (with additives) was added to collect the beads, and the solution was

transferred into a 0.7-mi tube. 10 pi of Dynal Detacha Beads were added into the
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suspension at room teinperature, and it was allowed to rotate for 45 minutes, The
suspension was transferred into a new 5-ml tube and 3-ml of RPMI (with additives) were
added, The tube was placed in the magnetic holder for 2 minutes. The solution was
transferred into a new 5-mnl tube in the holder for 2 minutes, then to a 15-ml tube, The

5 previous step was repeated three more times, collecting the solution in the 15-ml tube.
The 15-ml tube was centrifuged at 1000 RPM for 10 minutes, and the cells resuspended
in 10 mi RMPI. The washing step was repeated 2 more times for a total of 3 washes.
The cells were counted before the last centrifugation. This step completed the B-celi
purification. Cells were stored in 90% FCS and 10% DMSO and frozen at - 800°C.

10

Isolation of the T Cells
The human T cell Enrichiment Column (R&D systems, anti-h CD 3 column kit)

was prepared using 20 ml of 1 X coiuinn wash buffer by mixing 2 ml of 10 X column
wash buffer and 18 ml of sterile distilled water. The column was cleaned with 70%

15 ethanol and placed on top of a 15-ml tube. The top cap of the column was removed first
to avoid drawing air into the bottom of the column. Next, the bottom cap was remaoved,
and the tip was cleaned with 70% ethanol. The fluid within the coluimn was allowed to
drain into the 15-ml tube. A new sterile 15-m] tube was placed under the column after
the column buffer had drained to the level of the white filter. The B-cell depleted PBMC

20  fraction was suspended in 1 inl of buffer 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 mi 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 mi RPML Cells were counted

25  and centrifuged one miore time. The supematant was removed, completing the T-cell
purification. Cells were stored 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/mi Penicillin, 0.1 pg/ml Streptomyein), 1%
Glutamate, 1% sodium puravate, 50 UM 2-ME.

30
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Flow Cytoflucrometric Assay
Ramos cells (106 cells/sample) were incubated in 100 i primary antibody (10
Le/inl in PBS-BSA) for 20 min at 4°C. After 3 washes with PBS-BSA or HBSS- BSA,
5  the cells were incubated in 100 pl FITC-labeled F(ab’)2 fragments of goat anti-(hmﬁan
IgG) antibodies (Caltaq) for 20 min at 4°C. After 3 washes with PBS-BSA and 1 wash
with PBS, the cells were resuspended in 0.5-ml PBS. Analyses were performed with a
FACSCAN V (Becton Dickinson, San Jose, California).

10 Generation of Hybridoma Clones
Splenocytes from immunized mice were fused with SP 2/0 or P 3 x 63Ag8.653

murine myeloma cells at a ratio of 10:1 using 50% polyethylene glycol as previously
described by de Boer et ol. (1988) J. Tmmnunol. Merh. 113:143. The fused cells were
resuspended in complete IMDM medium supplemented with hypoxanthine ( 0.1 mM),

15 aminopterin ( 0.01 mM), thymidine ( 0.016 mM), and 0.5 ng/ml hIL-6 (Genzyme,
Cambridge, Massachusetts). The fused cells were then distributed between the wells of
96-well tissue culture plates, so that each well contained 1 growing hybridoma on
average.

After 10-14 days the supernatants of the hybridoma populations were screened for

20  specific antibody production. For the screening of spec'iﬁc antibody production by the
hybridoma clones, the supemnatants from each well were pooled and tested for anti-CD 40
activity specificity by ELISA first. The positives were then used for fluorescent cell
staining of EBV-transformed B cells as described for the FACS assay above. Positive
hybridoma cells were cloned twice by limiting dilution in IMDM/FBS containing 0.5

25  ng/ml hIL-6.

Example 1: Production of Anti-CD40 Antibodies

Severa] fully human, antagonist anti-CD40 monoclonal antibodies of IgG1
isotype were generated. Transgenic mice bearing the human IgGl heavy chain locus and
30  the human k chain locus (Abgenix y-1 XenoMouse® technology (Abgenix; Fremont,

California)) were used to generate these antibodies. SF9 insect cells expressing CD40
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extracellular doinain were used as immunogen. A total of 31 mice spleens were fused
with the mouse myeloma SP2/0 cells to generate 855 antibodies that recognize
recombinant CD40 in ELISA. (Tables 1A and 1B). On average approximately 10% of
hybridomas produced using Abgenix XenoMouse® technology may contain mouse

5 lambda light chain instead of human kappa chain. The antibodies containing mouse light
lambda chain were selected out. A subset of 260 antibodies that also showed binding to
cell-surface CD40 were selected for further analysis. Stable hybridoinas selected during a
series of subcloning procedures were used for further characterization in binding and

i

functional assays.

10 Table 1A. A Typical Fusion
lanti-CDA4O titer i |
Fusion # of wells
Fusion # (1:100K) Efficiency screened # of ELISA%+{ # ofcell surface+
153 3 100% 960 123 33
154 4.67 16% 140 0 0
155 8 ~40% 960 3 3
156 3.17 ~25% 220 1 0
157 4.67 90% 960 32 6
158 4.4 80% 960 23 8
159 1.17 100% 960 108 18
160 1.78 90% 960 30 5
Total 6120 320 73

Table 1B. Summary of Four Sets of Fusions

15 ELISA-positive Cell surface positive
# ol mice hybridomas Hybridomas
31 895 260
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Table 2. Summary of initial set of data with anti-CDx40 IgG1 antibodies

Mother cell surface -region DNA
Hybridoma Hybridema clones binding Antagonist ADCC CDC | CMCC# sequence
[31.2F5.8.5.1 H+ H ND ND ND
131.2F5 131.2F5.8.5.9 4+ ot +=+ - 12047 |Yes
131.2F5.8.5.11 +H+ +H +H - 12055 | Yes
153.3C5D8D7.84.7.1 ++ ND ND ND ND
153.3C5 153.3C5D8D7.8.4.7.8 +- ND ND ND ND
153.3C5D8D7.8.4.7.11 +++ +H+ + ND ND
153.1D2.2.1 e ND ND ND 12067
153.1D2 153.1D02.9.8 ++ ++ +H - 12057
153.1D2,9,12 +H+ ND ND ND 12068
! 158.6F3.5.1 +H ik + - 12054 |Yes
158.6F3 158.6F3.5.7 +H ND ND ND 12061
158.6F3.5.10 ek ND nND | ND | 12082
153.8E2D10D6.12.7 +H+ ND ND ND 12075
153.8E2 153.8E2D10D6.12.5 4 ND ND ND 12063
[53.862D10D6.12.12 = 4t HA - 12056 Yes
155.2C2E9F12.2.10.4 +H+ +f- ND ND 12064
155.2C2 155.2C2E9F12.2.10.5 +H+ ND ND ND 12065
155 2C2E9F12.2.10.6 +H- ND ND ND 12066
166.5E6(G12.1 +H+ ND ND ND 12069
166.5E6 166.5E6G12.3 +HH+ ND ND ND 12070
166.5E6G12.4 H+ + ND ND 12071
177.8C10 177.8C10B3H? i+ H ND ND ND
183.4B3E11.6.1.5 +H ND ND ND ND
183.4B3 133.4B3E11.6.).9 +H ND ND ND ND
183.4B3E11.6.1.1¢ H+ +H ND ND ND
183.2G5D2.8.7 +H+ - ND | ND ND
183.2G5 [83.205D2.8.5 =+ ND ND ND ND
183.2G5D2.8.9 +HH+ NI ND ND ND
184.6C11D3.2 ++ ND ND ND 12078
184.6C1 1 184.6C11D3.3 A ND ND ND 12080
184.6CI11D3.6 +- +/- ND ND 12079
185.3E4F12.5.6 +H+ ND ND ND 12072
185.3E4 185.3B4F12.5.11 ++ ND ND ND 12073
185.3E4F12.5.12 +H+ + ND ND £2074
185.1AES.6.1 + ND ND ND ND
185,149 185.1A9E9.6.6 H+ et + ND ND
[85.9F11E10.3B5.1 +H+ ND ND ND ND
185.9F11 185.9FI IEI03B5.8 +H ND ND ND ND
185.5F11E10.3B5.12 4 +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.D10.D6.12.12 (12.12).
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Clones from 7 other hybridomas were identified as having antagonist activity
(Table 2 above). Based on their relative antagonistic potency and ADCC activities, two
hybridoma clones were selected for further evaluation, They are named 131.2F8.5.9 (5.9)
and 153.8E2.D10.D6.12.12 (12.12). The binding profile of these two antibodies to

CD40+ lymphoma cell line is shown as a flow cytometric histogram in Figure 1.

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:! (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 residve at position 158 of SEQ ID
NO:7

As expected for antibodies derived from independent hybridomas, there is
substantial variation in the nuclectide sequences in the complementarity determining

regions (CDRs). The diversity in the CDR3 region of Vy is believed to most significantly

determine antibody specificity.
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Example 3: Effect of CHIR-5.9 and CHIR-12.12 gn the CD40/CD40L Interaction /»n
vitro
The candidate antibodies CHIR-5.9 and CHm-12.12 prevent the binding of CD40
ligand to cell surface CD40 and displace the pre-bound CD40 ligand. Antibodies CHIR-
5 5.9 and CHIR-12.12 were tested for their ability to prevent CD40-ligand binding to CD40
on the surface of a lymphoma ceil line (Ramos). Binding of both antibodies (unlabeled)
prevented the subsequent binding of PE-CD40 ligand as measured by flow cytometric
assays (Figure 2A). In a second set of assays the two antibodies were tested for their
'ability to replace CD40 ligand pre-bound to cell surface CD40. Both antibodies were
10.  effective for competing out pre-bound CD40 ligand, with CHIR-5.9 being slightly more
effective than CHIR-12.12 (Figure 2B).

Example 4;: CHIR-5.9 and CHIR-12.12 Bind fo a Different Epitope on CD40 Than 15B8
The candidate monoclonal antibodies CHIR-5.2 and CHIR-12.12 compete with
15  each other for binding to CD40 but not with 15B8, an IgG; anti-CD40 mAb (see
International Publication No. WO 02/28904). Antibody competition binding studies

using Biacore were designed using CMS5 biosensor chips with protein A immobilized via
amine coupling, which was used to capture either anti-CD40, CHIR-12.12, or 15B8,
Nonnal association/dissociation binding curves are observed with varying concentrations
20  of CD40-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 pM 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 15B8,
25  association of the Fab CHIR-5.9 complex was observed indicating CHIR-5.9 does not
block binding of 15B3 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
30  biosensor chip, blocking residual protein A sites with control hIgGy, binding CD40-his
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and then flowing [5B8 over the modified surface. }5B8 did bind under these conditions
indicating CHIR-12.12 does not block 15B8 from binding to CD40.

Example §: Binding Properties of Selected Hybridomas

5 Protein A was immobilized onto CMS biosensor chips via amine coupling.
Human anti-CD40 monoclonal antibodies, at 1.5 pg/ml, were captured onto the modified
biosensor surface for 1.5 minutes at 10 pl/min. Recombinant soluble CD40-his was
{lowed over the biosensor surface at varying concentrations. Antibody and antigen were
diluted in 0.01 M HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20

10 (HBS-EP). Kinetic and affinity constants were determined using the Biaevaluation

software with a 1:1 interaction model/global fit.
As shown in Table 3 below, there is 121-fold difference in the off rate of CHIR-
5.9 and CHIR-12.12 resulting in 24-fold higher affinity for CHIR-12.12.

Antibody ka M sec)y | kd (sec-I) KD (nM)

Anti-CD40, CHIR- | (12354 0.64)x 10° | (15.0%1.3)x 10° 1235 £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 Humnan Lymphocvtes from Normal Subjects

20 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 hurman subjects. Formaldehyde-fixed
CHO cells transfectant-expressing CD40 ligand (CD40L) were used as a source of CD40
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ligand. Human PBMC were cultured for 4 days with the formaldehyde-fixed CHO cells
expressing CD40-ligand in the presence of varying concentrations of anti-CD40 mAb
CHIR-5.9 or CHIR-12.12. The proliferation was measured by tritiated-thymidine
incorporation. Cells were pulsed with tritiated-labeled thymidine at 37°C for 14-13

5  hours.

Both antibodies were found to be very effective for inhibiting CD40 ligand-
induced proliferation of human PBMC (Table 4A, mAb CHIR-5.9, Table 4B, mAb
CHIR-I2.12). The experiment was performed with multiple donors of PBMC (n=12. for
CHIR-5.9 and n=2 for CHIR-12.12) to ensure that the observed inhibition was not a

10 peculiarity of cells from a single donor. Follow-up assessments with 4 additional donors
of PBMC were carried out for mAb CHIR-12,12 with similar trends observed. A wide
range of antibody concentrations (0.01 jig/ml to 100 pg/ml) was used in these assays.
Nearly complete inhibition of CD40 ligand-induced proliferation could be achieved at 0.1
Lig/ml concentration of antibodies in most cases. Antibody concentration (pM) to inhibit

15  50% of CD-40 ligand-induced lymphocyte proliferation (1C50) for lymphocytes from 6
donors yielded an average IC50 (pM) of 47 (SD=21; donor 1, 24; donor 2, 66; donor 3,
45; donor 4, 84; donor 5, 30; donor 6, 35), which compares favorably with the average
IC50 (pM) of 49.65 shown in Table 4B. Based on the current data set, both candidate
antibodies seem similar in their potency for inhibition of CD40 ligand-induced

" 20 proliferation of normal PBMC.
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Table 4A. Effect of mAb CHIR-5.9 on CD40L-induced PBMC proliferation.

CHO-CD40L  PBMC+ | AbsCane hulgG1 CHIR-5.9
Exp¥ PBMC alone alore CHO-CD40L | (poimi) | CPM % of inhibition |GPM % of Inhibltion
PBMC-010 1851 121 4438 1 5080 26 2622 74
1851 121 4436 0.25 5498 -43 2007 62
1851 121 4438 0.0625 5029 -65 2619 74
1851 121 4436 0.0156 5814 -56 1199 13
PBMC-011  Donor# 2162 178 8222 10 13137 -84 2252 101
2162 178 8222 1 11785 -61 1438 115
! ! 2162 178 B222 0.1 10758 -43 1249 119
2162 178 8222 0.01 11322 -53 4705 63
Donori2 2216 2894 7873 10 16679 -164 2362 103
2216 284 7873 1 14148 117 1202 124
2216 294 7873 0.1 12422 -85 756 133
2216 294 7873 001 13870 -112 5606 24
Donor3 2396 241 11021 10 11641 -7 2631 100
2396 291 o2t 1 13528 -30 1450 114
2396 241 11021 0.1 12176 -14 890 120
2308 2414 11021 0.01 11895 19 5357 68
Donori4 4552 133 15301 10 22008 -64 3768 108
4552 133 15301 1 19448 -39 2040 125
4552 133 15301 0.1 18398 -29 1728 128
4552 133 15301 8.01 22767 <70 9481 55
PBMC-012 777 17 6041 10 7327 25 2150 76
777 17 6041 1 6212 -3 1550 87
m 117 60417 0.1 7006 -19 28 101
777 117 6041 .01 7524 -29 1213 94
PEMC-014 1857 73 7689 100 9399 -25 3379 76
1857 73 7889 20 8120 -4 3870 67
1857 73 7883 4 8368 -8 2552 90
1857 73 7889 0.8 9564 -28 1725 103
PBMC-015 Donom1 3203 127 10485 100 15425 -69 1497 126
3203 127 10485 20 11497 -14 1611 124
3203 127 10485 4 11641 -16 1359 128
3203 127 10485 0.8 12807 -32 1490 126
Donor#2 3680 175 15145 100 21432 -56 1732 118
3680 175 15145 20 16998 -16 1779 118
3680 175 15145 4 17129 -23 1965 117
3680 175 15145 0.8 17245 -19 2217 115
Donork3 2734 152 19775 100 22967 -19 1664 107
2734 152 19775 20 21224 -9 1848 106
2734 152 19775 4 20658 ~b 1534 108
2734 152 19775 0.8 18023 5 1282 110
PEMC-016 1118 36 13531 0.1 10828 21 745 103
1118 36 13531 0.05 11467 17 962 102
1118 35 13531 0.01 11942 13 3013 85
962 75 12510 1 13587 -9 258 107

PEMC-017
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0. 65

Table 4A. Effect of mAb CHIR-5.9 on CD4)L-induced PBMC proliferation {cont.).

Average % inhibifion of human PBMC at 100 pg/ml -42 107
Average % inhibition of human PBMC at 10 pg/ml -69 a8
Average % inhjbition of human PBMC at 1 pg/ml -41 107
Average % inhibition of human PBMC at 0,1 pg/ml -28 17
Average % inhibition of human PBMC at 0.01 pg/ml -44 64
Average % inhibition of human PBMC ~35 101

% of inhibition:
100-(CPM with Abs-PBMC alone-CHO-CD40L alone)/( CPM of PBMC+CHO-CD40L-PBMC alene-CHO-CD40L alone}*100%
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Donorn 3324 53565 16.20 10 6376 1.92 4731 1.42 3324 53865 1 4720
142 . 5219 1.57 3324 53865 0.1 3580 1.17 5869 1.77 3324 53865 "
0.01 3863 1.16 5657 1.70 PBMC-032Donor#1 1808 15271 8.45 10 2349 1. 30

4790 2.65

Table 4B. Effeet of mAb CHIR-12,12 on CD40L-induced PBMC proliferation.
‘HulgGt CHIR-12,12
PBMC  CHO-CD40L  PBNMC:+ | AbsConc % of % af
Exp# alone alone CHQ-CD4oL | (Hglmi) CPM inhibitlon | CPM_ Inkibltlon IC58(aM)
PBMC-025  Donoril 4051 3z 42292 0.1 33354 23 540 110
4054 32 42292 0.0t 37129 14 pegs 88
4051 32 42292 D.001 40271 § 32873 25
4051 32 42202 0.0001 40034 6 37261 13 24,22
Oonari2 2260 31 14987 0.1 15757 -6 s 115
I l 2260 31 14987 0.01 17134 ~17 6734 65
2260 3 14987 0.001 20442 -41 16183 -9
2250 - N 14987 0.0001 17847 -23 16187 - -§  65.96
PBMC-026  Donomfd 2039 35 19071 0.1 17138 eh| 624 109
2039 35 18071 D.0% 48445 15 §455 T4
2039 35 18071 0.001 16195 17 17833 7
2039 35 19071 0.0001 18192 5 17924 7 45
Donori#2 2016 64 17834 0.1 17181 4 2078 100
2018 &4 17834 0.0 16757 7 10846 44
2016 64 17834 0.001 18613 -5 17924 -1
2016 B4 17834 0.0001 17169 4 1gs68 5. 64
PBMC-028  Donor# 4208 L 22547 1 18204 24 2008 112
4268 a5 22547 0.1 20679 10 1827 114
4288 45 22547 0.01 22799 -1 6520 88
4288 45 22547 0.001 23547 -5 22327 1
4268 45 23547 0.0001 24778 12 24124 - 30,07
Donor#2 2148 58 54894 1 48545 12 5195 94
2148 58 54804 0.1 45708 17 5081 95
2148 58 54894 0.01 51741 6 18890 68
2148 58 54894 0.001 52421 5 50978 7
2148 58 54894 0.0001 54778 0 52581 4 34.68
PEMC028  Donord 609 89 104054 0.1 11027 “10 e 85
609 69 10059 0.01 10037 0 1827 88
609 69 10054 0.001 10222 -2 8520 38
609 5% 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 B4
7737 57 23132 0.001 22579 4 232380 -2
7737 57 23132 0.0001 22491 4 23183 0 55.35
PBMC-030  Donorél 2735 47 53426 0.1 80116 -13 2132 101
2738 47 53426 0.01 56411 -6 14297 77
2738 47 53426 0.001 59167 -11 55868 -5
2739 az 53426 0.0001 59200 -12 60865 -15  55.52
Donori2 4310 50 53781 0.1 52881 2 3208 102
4310 50 53781 0.0t 59741 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#t 2458 42 14058 0.1 16579 -22 g36 116  40.36
2458 47 14058 0.01 19250 ) 3358 93
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1808 15271 1 3820 2.11 5203 z88 1808 15271 0.1 2098 1.16 6332 3.50
1808 15271 0.01 1789 0.99 5005 2.77 Average SI of PBMC . 11.92
1.30 1.62 | ndex(1): =GPM of (P8MC+CHO 0040L)/ CPM of PBMC

| ndex(2):=CPM of (PBMC+Abs)/CPM of PBMD surface of the culture wells
(n=2). The average SI with CD40 Jiganci, CIBR-12.12, and CH R75.9
stinmulation were 22, 0.67, and 1.2, respectively (Table 8). Taken
toget her these data show that the candi date anti CD40 anti bodie.s 'do
not possess strong B cell 5 stinulatory properties. Aver age
Stimul ation index21.960.811.210.67 S. index (1): CPM

( PBMC+CR(- CD4C]_)/CPM (PBME) S. % ndex W) MICE ?ﬂﬁwmr%kbrfgﬁfgcpﬁjg

( PBMC)  EX -t BG_aael? L . ;
CD4O Bear“:ﬁ {oa & (o candi dat e anti bodijes can kl-,?4|
CD40- bearAJﬁggi gnfi€s) by 7 0

Average % Inhjbltlon of human PBMC at 0. 0001 pg!ml -8 17  49.65
% of inhibition: 100-{CPM with Abs-PBMC alone-CHO-CD40L alene)i{ CPM of PEMC+CHO-CD40L-PBMC glong-CHO-CD40L alone)*10C%

In addition to B cells, human PBMC also contain natural killer cells that can
mediate antibody dependext cytotoxicity (ADCC). To clarify the mechanism of antibody-
5 mediated inhibition of proliferation, assays were performed with B cells purified from
human PBMC. Similar to results obtained with PBMC, both antibodies potently inhibited
the CD40 ligand-induced proliferation of purified B cells (Table 3, n=3). These data
demonstrate that the antagonist activity of the candidate antibodies, and not the

mechanism of ADCC, is the cause of proliferation inhibition in these assays.

10
Table 5. Effect of anti-CD40 antibodies on CD40 ligand-induced protiferation of purified human B cells
CPM HulgGl CHIR-5.9 CHIR-12.12
B celfs + Abs !
Exp# |Donor # |8 cells| CHO-CD4OL | CHO-CD40L | Conc{pgimd | CPM | % inhibition |CPM | % inhibition | CPM | % inhibitlon

8 ¢el-004 1 418 89 3132 1o0 429 103 271 i09 152 114
418 89 NN 20 3193 -2 k3¢ 107 222 m
418 b3 IR q 175 -2 144 114 235 110
418 39 33 0.8 6334 -122 245 110 63 117

2 81 n 27240 100 2831) -4 85 100 77 100

2t bk ] 27240 20 24707 9 65 100 94 100
81 7 27240 5 23081 15 108 100 68 100
Bi 73 27240 0.8 26252 4 87 100 77 100

8 ccll-005 3 267 75 24352 1 25910 -6 291 100 102 i
267 15 24552 0.1 28447 -16 259 100 108 101
267 75 24552 0.01 26706 -9 2057 89 4922 81

Averape % inhibition -3 103 103

% of inhibition: [00{CPM willy Abs-B ceils alone-CHO-CD40L alone)/{ CPM of B cell with CHQ-CD40L-B cells alane-CHO-CDMOL alonej* 100%

Example 7: CHIR-5.9 and CHIR-12.12 Do Not Induce Strong Proliferation of Humag B

Cells from Normat Subjects

i3 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

for the proliferation of normal and cancer B cells. Antibodies with strong B cell
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5 the nmechani smof ADCC. Both CHIR-5.9 and CHIR-12.12 are fully hunman
antibodies of 1gGl isotype and are expected to have the ability to
induce the killing of target cells by the me chanisni of ADCC. They
were tested for their ability to kill canter cell lines ininvitro
assays. Two hunman | ynphoma cell lines (Ramps and Daudi) were selected
as target cells for these assays. PBMC or enriched NK cells from38
nor mal vol unt eer donors were 10 used as eLfectog cgiLsChrRtggsiz

. . espgonse . mas erved wi -12.
compared wi ok RPRCENyS el SRPAEERPE PURGrsR Eatentorell | i ne
target cel | dymghpmphGheatwosbrdidaienetsbodies oere xptee f5 tHalPERlitythRdiicar get

' s ' ' r whi.ch I for. compari son of
fhe ADCC acel ook PPk ab AN Lol o rnble Wiethoied R Res Abce.
activity. F8ypigyaPhogradientténtrifigation forgebdrmabdonenFEMG @ oS REIGID 6 94 Fell YSI S

9 9% AL for |R-5.9, CH R 12.12, and
of 3% Somantd nes.diseren Lol o0 GLR g0 Thooand
The two ant fa5e it of 4ifays Awthe pbritive vomivl grotd, PBMY were ol @ent dependent

- o AP st SRS,
f);rrpﬁgp ma0<r:nEl emgaeSPfFﬁ@sian%@@oBziﬁaﬁecEfab@m thymidigk ht 37C foal4-08 Fargvhileel | s
RN | Y800 Sh plolcd FRIR Y o U doroys NSl S bIFL 151 bS
Sy RO 12.’?9 RiCUXAN EorRys Plofialiog ol eelis o 7y,
f;gfgp? G SEulpg Ik anaveTpgastiguipsion inflox (30 6fi1 4% thy esindidale anfibodiesthduysii s 1961
ADCC- 005 hugul; 23wéak plfiferatiod WitR a st n SRier 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] Beells+ClIQ-CD40L B eells+hulgGl 3.9 12.12
Abs conc S.index 3.
Expit {Doner#| CPM | CPM__ S.indextn)] (ugiml) [oPM s index(2)[CPM  (2) |CPM index(2)
B cell-004 I 418 3132 749 100 498 L19 401 D96 458 110
Frozen 418 3132 20 245 0.59 232 056 370 059
418 3132 4 241 0.58 232 056 211 0.50
418 3132 0.8 376 0.90 298 G470 230 055
Frozen 2 81 27240 336.30 160 34 042 454 560 )22 151
8l 27240 20 48 0.59 W6 872 255 3isS
81 27240 4 41 0.5) 367 700 367 453
81 27240 0.8 34 0.42 736 509 408 504
B ccil-005 3 267 24552 91.96 1 691 2.59 2101 7.87 1223 458
267 24552 0.1 686 2.57 2267 949 1557 5583
267 24552 0.01 808 303 2203 835 1027 385
267 24552 0.001 567 212 846 317 326  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 cclls+Abs}CPM (PBMC alone)

In addition to B cells, human PBMC contain cell types that bear Fc receptors
15 (FcR) for IgG1 molecuies that can provide cross linking of anti-CD40 antibodies bound
to CD40 on B cells. This cross-linking could potentially enhance stimulatory activity of
anti-CD40 antibodies. To confim the lack of B cell stimulatory activity of CHIR-5.9 and

CHIR-12.12 antibodies in the presence of cross-linking cells, proliferation experiments
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48.17 ND ND Afarnor Blue huNK 3 40.81 5 58.62 17.81 87.87 47.06 ND ND
ADCC- 006 huNK 2 -3.09 10 3.50 6.59 43.71 46.8 34.62 37.91 Al arnor
Bf ue -8.62 1 -10.10 -1.48 45.13 53.75 37.07 45.69 -11 0.1 -14.80

-3.80 39.82 50.82

were performed with total PBMC containing B cells as well as FcR+ cells. Data irom
these experiments (Table 7A, mAb CHIR-5.9; Table 7B, mAb CHIR-12.12) confirm that
these candidate antibodies even in the presence of FcR-bearing cells in general do not
stimulate B cells to proliferate over background proliferation induced by control human

5  IgGl (n=10). The CD40 ligand induced an average stimulation index (SI) SLof 7.41. The
average SI with candidate antibodies were 0.55 and 1.05 for CHIR-12.12 and CHIR-5.9,
respectively. Only one of the 10 donor PBMC tested showed some stimulatory response
to CHIR-5.9 antibody (donor #2 in Table 7). The lack of stimulatory activity by
candidate mAbs was further confinned by measuring the PBMC proliferation in response

10 to candidate anti-CD40 antibodies iminobilized on the plastic
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33.61 44.61 -4.54 0.01 2.53 7.07 50.07 54.61 28.49 33,03 51Cr huNK
5 1.5 10 32 09 30.59 47.24 45.742 ND ND 2.4 1 18.01 15.61 37.42
35.022 ND ND 2.5 0.1 14.67 12.17 37.63 35.131 ND

Table 7A. Proliferaticii of PBMC from normal hunian subjects in response to mAb CHIR-5.9.

PEMG+CHO-GIMOL |02 | PEMG#hulgG1 |  PBMCHCHIRS.S
PEM , (rg/m index(/CP
Expt C joPM__index(1) b | cPM__ 2 M index(2)
PBMC- 597
ot 1417 5279 173 1 1218 085 3 422
481
1417 5279 0.25 1712 121 5 340
0.062 364
175279 5 1449 102 2 257
. 0.015 324
1417 5279 6 1194 088 2 229
PEMC- 317
011 Donort 21386247 ' 386 10 047 143 7 149
361
| 21388247 1 2726 128 7 159
201
i 21368247 01 2026 095 1 094
‘ 185
21388247 001 2424 143 0 0,87
1156 252
Donort2 2374 1 4,87 fo 4966 209 3 1.91
1156 244
2374 1 1 2564 147 5 1.03
1156 146
2374 1 01 2177 o0sz 2 0.62
115 - 189
2741 001 4672 197 6 0.80
211
Donortia 32297956 246 10 5035 15 0 0.66
109
32297956 1 2828 088 9 0.34
105
32297956 0.1 2277 0.71 2 0.33
189
32007956 0013078 085 o 0.59
1431 517
Ponar#4 e 4 341 10 5012 119 6 123
1431 470
4198 4 1 392 0.8 2 112
1431 431
4198 4 01 6208 126 9 1.03
1431 540
, 4198 4 001 5758, 137 0 1.29
FBMC- 247 .
014 2350 8787 374 100 2722 146 1 1.05
244
2350 8767 20 215 09 7 1.04
165
2350 8787 4 260 092 9 011
: 167
23508787 08 2328 099 1 071
GEMC- 1253 168
015 Donort 3284 © & 394 00 3598 110 2 0.51
1283 , 156
3284 6 20 2751 084 2 0.48
1293 110
328 6 4 335 095 5 0.34
1203 141
328t 6 . D8 4027 423 9 043
' 1812 510
Donork2 6089 344 100 2995 043 4 0.84
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ND ADCC- 009 huNK 10 2.32 5 66.20 63.88 97.70 95.38 86.2 83.88 Calcein
-1.43 0.2 78.40

AM 0.48 1 67.20 66.72 123.00 122.52 88.2 87.72
79.83 118,00 119.43 88.8 90. 23 3.39 0.04 69.10 65.71 109.00 105.61
84.9 81.51
1912 391
6089 1 20 4025 0.65 7 0.64
1912 3H
€089 1 4 4496 0.74 1 0.55
1912 413
6099, 1 0.8 3834 063 9 0.68
1982 120
Donor#d 2479 6 8.00 100 3564 144 4 0.49
1882 '
2479 6 20 1874 076 732 0.32
1982
2479 6 4 AT79 072 634 0.26
1982
] 2479 6 08 2274 0.92 8937 0.38
PBMC- 1576 . 103
016 48 9 13.7% 0.1 1255 1.09 6 0.90
1578
1148 9 0.05 1284 112 BT 0.76
1578 1 I
1148 9 001 . 1446 126 952 0.83
wverage Sl of FBMG 5.09 1.06 1-03

index(1): =(PBMC+CHO-CD40L)/PBMC
index{2): =(PEMC+AbsYFBMC

|Table 7B. Proliferation of PBMC from normal human subjects in response to mAb CHIR-12.12.

-972-

PBMC+CHIR-
PBMG+CHO-CD40L Abs conc FPBMC+hulgG1 12,12
Exp# PBMC | cpPm index(1} {wgimi) CPM_ index(2) | CPM  index(2)
PBMC-025 Donordl 4051 42292 10.44 0.1 2909  0.72 2451 0.61
4051 42292 0.01 4725 1.17 8924 2.20
4051 42292 0.001 8080 1.93 8782 247
4051 42292 0.6001 4351 1.07 4342 107
Donord2z 2260 14987 6.63 0.1 2538 1.2 8741 2,99
2260 14987 0.01 3524 1.56 8921 395
2260 14987 0.001 3159 1.40 484 1.98
2260 14987 0.0001 2801 1.24 2533 142
PBMC-026 Donodt 2085 18313 B.78 0.1 1386 0.68 2761 132
2085 18313 0.01 2874 1.38 362 152
2085 18313 0.001 2602 1.25 3233 155
2085 18313 0.0001 1709 0,82 1766 0.85
Donor#2 676 1804 26.74 a1 660 0.98 2229 330
676 18054 0.01 2864 4.24 1238 1.93
676 8054 0.001 693 1.03 507 2.23
676 18054 0.0001 984 1.46 813 1,20
PBMC-027 Donoft 2742 13028 478 o1 4725 1,72 2795  1.02
2742 13028 om 4575 1.67 5353 1.9%
2742 13028 0.001 3218 147 /01 1.28
2742 13028 0.0001 5107 1.86 4272 156
Donori2 1338 11901 8.89 0.1 1633 1.22 1943 148
1338 figot 0.01 1520 1.14 5132 2.84
1336 11901 0.001 1517 1.13 067 154
133811901 0.0001 1047 078 2076 4.55
PBMC-028 Donodid 4288 22547 5.25 01 3686 0.86 2525 0.59
4288 22547 a.01 3113 073 2047 0.48




AO000-011 huNK 8 3.18 1 15.36 12.19 51
4.58 0.01 7.39 2.81 46,80 42.22 14.68
7.03 0.0004 7

5.10 -0.31 9.58 4.16
ADCC- 012

.59 48.42 22.44 1827 Cal celn AM

10. 10

5.41 0.002 6.35 0.94

.76 0.73 5.99 -1.04 5.99 -1.04

4288 22547 0.001 4414 103 3515 082

4288 29547 0.0001 2452 057 4189 0.98

Dono2 2148 54894 2556 0.1 9127 425 5574  2.59

2148 54804 0.01 4566 243 6515  3.03

2148 54894 0.001 5285 246 5918 276

2149 54894 0.0001 4667 247 4208 2.00

PBMC-029 Donof{ 609 10054  16.51 0.1 359 0.59 363 0.60
605 10054 0.01 473 0.78 956  1.57

609 10054 0.001 461 0.76 1158 1.90

609 10054 0.0001 625 1.03 558 0.92

Donoriz 7737 23132 298 0.1 4940 064 3493 045

7737 23132 0.01 6041 078 3644 047

7737 23132 0.001 5008 066 5232 0.68

7787 28132 0.0001 5135 0.66 5241 0,68

PEMC-030 Donor#l 4164 57205 ' 13.74 10 2713 0.65 1046  0.25
4164 57205 1 3627 087 1576 (.38

4184 57205 0.1 4590 110 1512 0.36

1 4164 57205 0.0 4384 105 2711 065
Donor2 3324 53865  16.20 10 6376 1.92 473 142

3324 53865 1 4720 142 5219 457

3324 53865 0.1 3880 147 5869 177

3324 53865 0.01 2863 146 5687 470

PEMC-032 Donor#i 1808 15271 8.45 10 2349 130 4790  2.65
. : 1808 15271 1 3820 241 5203 2.8
1808 15271 0.1 2008 116 6332  3.50

1808 15271 0,01 1789 093  S005 277

Average S1ofPBMC | 11,92 1.30 1.62

Index{1): =CPM of (PBMC+CHO-CO40LYCPM of PBMC
index{2): =CPM of (PBMC+AbSYCPM of PEMC

surface of the culture wells (0=2). The average SI with CD40 ligand, CHIR-12.12, and
CHIR-5.9 stimulation were 22, 0,67, and 1.2, respectively (Table 8). Taken together
these data show that the candidate antiCD40 antibodies do not possess strong B cell

5  stimulatory properties.

Table 8. Proliferation of PBEMC from normal human suby

jects in response to itrmmobilized anti-CD40 antibodies

PBMC ,PBMC-!-CHO—CMOL PBMC+hulgGl | PBMCHCHIR-59 [PBMCHCHIR-12,12
Abs conc
Exp# CeM_{ CEM Sindex(1)| Qg/ml} | CPM  S.index(2} | CEPM S.index(2)] CBM  S.index(2)
PBMC-012 225 6808 3026 10 778 124 734 326 200 0.39
225 6808 i 175 0.78 178 0.79 161 072
215 6808 0.1 156 0.69 225 1.00 249 i1
275 208 0.01 293 130 232 1.03 254 113
Immoblize-004 857 11700 1365 1000 479 0.56 1428 1.67 384 0.45
857 11701 100 543 0.63 839 0.98 265 031
357 11701 133 487 057 411 048 262 031
857 11701 1 §32 0.74 372 0.43 376 044




hiNK 10 13.34 10 73.31 59.97 117.80 104.46 50.75 37.41 Calceln AM
13.50'1 74.76 61.26 88.64 75.14 65.97 52.47 12.27 0.01 58.52 46. 25
72.88 60.61 50.16 37.89 13.61 0.005 57.50 43.89 69.45 55.84 39.28

25. 67

Average Stimulation index 21.96 0.81 1.21 ) 0.67
S. index {1): = CPM (PBMC+CHO-CD4OLYCEM (PBMC)
8. index (2): = CEM (PEMC+mAbsYCPM (PEMC)

Example 8; CHIR-5.9 and CHIR-12.12 Are Able to Kill CD40-Bearing Target Cells by

ADCC

The candidate antibodies can kill CD40-bearing target cells (lymphoma lines) by
5  the mechanism of ADCC. Both CHIR-5.9 and CHIR-12.12 are fully Human antibodies of
IgG1 isotype and are expected to have the ability to induce the Killing of target cells by
the mechanism of ADCC. Thc'y were tested for their ability to kill canter cell lines in in
- vitro assays. Two human Iymphoma cell lines (Ranios and Daudi) were selected as target
célls for these assays. PBMC or enriched NK cells from 8 normal volunteer do-nors were
10 used as effector cells in these assays. A more potent ADCC response was observed with
CHIR-12.12 compared with CHIR-5.9 against both the lymphoma cancer cell line target
cells. Lymphoma cell lines also express CD20, the target antigen for rituximab
(Rituxan®}), which allowed for comparison of the ADCC activity of these two candidate
mAbs with rituximab ADCC activity. For lymphoma cell line target, an average specific
15 lysis of 35%, 59%, and 47% was observed for CHIR-5.9, CHIR-12.12, and rituximab
respectively when used at 1 pg/ml concentration (Table 9). The two antibodies did not

show much activity in complement dependent cytotoxicity (CDC) assays.
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11.95 0. 001 5881 44.86 65.17 53.22 33.07 21.12 ADCC-013 PBMC 100 2.54
1 21.03 18.49 37.94 35.40 32.28 29.74 51Cr

30.82 28.37 27.18 24.73
9.87

Table 9. Anti-CD40 mAB dependent killing of lymphoma cell iines by ADCC.

2.45 0.1 15.50 13.05
2.92 0.01 14.53 11.61 22.59 19.67 12.79

Anti-GCD40 mAb dependent killing of lymphoma cell lines by ADCC
Target cells : Human lymphoma cell line {(Ramos or Daudi)
CHIR-5.9 CHIR-12.12 Rituxan
Effector | BT | % lysis Abs I % lysis - % _ % lysis-% I % lysls-% lysis
Expit cell |ratio| 1961 Jeonclpgimi % lysis |lysis 1gG1 | % lysis |lysls 1gG1 | % lysis 1gG1
: ADCC-005 huNK 3 17.05 s 'J 3075 '13.70 65,22 48.47 ND ND
Alarmor Blue huNK 3 40.81 5 58.62 17.81 87.87 47.08 ND ND
ADCC-006 huNK 2 -3.08 10 3.50 6.59 43.71 46.3 34.82 37.91
Alarmor Blue -8.62 1 -16,10 -1.48 45.13 53.75 37.07 45,64
-1 01 1450 | 380 | 3982 | 5082 | 3361 [T TR
-4.54 0.01 2.53 7.07 50.07 54.61 26,49 33,03
51Cr huNK 5 15 10 3209 30.58 47.24 45,742 ND NO
24 1 18.01 1561 3r.42 35.022 ND ND
25 0.1 14,67 1217 37.63 35131 ND ND
ADCC-008 huNK 10 232 5 66.20 63.88 97.70 95,38 86.2 83,88
Calcain AM 0.48 1 67.20 56.72 123.00 122.52 88.2 87,72
-1.43 0.2 78.40 7983 | 11800 | 11943 88,8 90.23
3.39 0.04 £9.10 65.71 408.00 105.61 84.9 81.51
ADCC-011 huNK 8 318 1 15.35 1249 51,59 4B.42 2244 18,27
Calceln AM 4.58 0.01 7.39 2.81 46.80 42,22 14.68 10.10
541 0.002 635 D.94 5,10 -0.31 9.58 4.16
7.03 0.0004 7.76 0.73 5.99 -1.04 5.99 -1.04
ADCC-012 huUNK 10 13.34 10 73.3 59.97 117.80 104.46 50.756 3741
Calceln AM 13.50 1 74,76 61.26 88.64 75.14 65.97 5247
12.27 0. 58.52 4625 72.88 60.61 50,16 37.89
13.61 0.005 57.50 43.89 69,45 55.84 39,28 25.67
11.95 0.001 5681 44.86 65,17 53.22 33.07 2142
ADCC-013 PEMC | 100 2,54 1 21,03 1843 37.94 35.40 32.28 28,74
51Cr 245 0.1 15.50 13.05 30.82 28,37 27.18 2473
292 0.01 14.53 11.61 22.59 19.67 12.79 5.87
2.78 0.001 3.80 1142 8.99 6.21 3.13 0.35
ADCC-014 PBMC | 100 | 4.4 10 53.54 43,90 56.12 51.48 ND ND
51Cr 484 1 46.84 4Z2.20 43.00 38.36 ND ND
4.64 0.1 45.63 40.99 35,94 35.30 ND ND
4.64 0.0 7.73 3.09 9.79 515 ND ND
464 0.001 8.83 4.18 10.81 6.17 ND ND
Awverage * lysis at 1 ugiin) conceniration of mAbS 35.31 59.03 47.23
* The grealer than 100% Killing are due to incomplete killing by detergent used for 100% killing control.

Example 3: CD40 Is Present on the Surface of NHL Cells from Lymph Node Biopsy

5 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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2.78 0.001 3.90 1.12 8.99 6.21 113 085 ADCC-014 PBMC 100 4.64 10
53.54 4890 56.12 51.48 ND ND 51Cr 4.64 1 46.84 42.20 43.00 38.36 ND
ND 4.64 0.1 45.63 40.99 39.94 35.30 ND ND 4. 64

90%. The cells from two rituximab-sensitive and three rituximab-resistant patients (five

patients in total) were stained with either a direct labeled 15B8-FITC or 15B8 plus anti-

hulgGa-FITC and analyzed by Flow cytometry. NHL cells from all the patients were

found to express CD40. Table 10 shows that an average of 76% of NHL cells express
5  CD40 (a range of 60-91%).

Table 10,
% positive ©
Patient 1D * Patient type ° Ms81? 15B8 °
, B CR nd. " . 9102

I CR nd. 60.36
H NR n.d. . 85.08
H NR 72.24 81.19
K NR n.d. 70.69
L NR n.d. 66.82

Average % positive 76

* NHL patients treated with anti-CD20 mAb

10 b patient response to anti- CD20 mAb; CR=complete respotider; NR=nonresponder

Y% af cells in [ymphocyte gate thar stain positive
? MSBI, agonist anti-CD40 mAb

© I5RS8, antagonist anti-CD40 Mub

! md,, not done

15

Example 10: CHIR-5.9 and CHIR-12.12 Do Not Stimulate Proliferation of Cancer Cells
from the Lymph Nodes of NHL Patients

CD40 ligand is known to provide a stimulatory signal for the survival and

proliferation of lymphoma cells from NHL patients, Binding of some anti-CD40

20  antibodies (agonist) can provide a similar stimulatory signal for the proliferation of
patient cancer cells. Antibodies with strong B cell stimulatory activity are not suitable
candidate for therapeutic treatment of B cell lymphomas. The two candidate antibodies
were lested 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

25  candidate antibodies (range of 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
-06-



0.01 7.73 3.09 9.79 5.15 ND ND 4.64 0.001 8.83 4.19 10.81 6.17 ND
ND Average % lysis at 1' Wnt concentration of rrtAbs 35.31 59.03
47.23 'The greater than 100% killing are due to inconplete killing by
detergent used for 100%killing control. Exanple 9: CD40 Is
Present on the Surface of NHL Cells from Lynph Node Bi opsy 5Patients
NHL cells were isolated from biopsied | ynph nodes from patients and
were preserved in liquid nitrogen until use. Cell viability at the
time of analysis exceeded -95- 90% The cells fromtwo

rituxi mab-sensitive and three rituxi mb-resistant patients (five

patients in tot abtdr, VB hE n&iiz@el ﬁerzwoﬁ ErNEHLtJaﬁsf (te@te@'inroﬁééftﬂeﬁﬁ&gﬁgm cells.

15B8- FI TC or | u C and anal

cytometry. NHL &qu S”ﬁ? ’B?ffaéq LH“%&?BK f;%f"ldé}ﬁlg 1t %’e f"éi@%ﬂﬂ‘sf HtiEHPess
CD40. Tabl e 10 abbutes bridiao naustimiiee fgfe@iion (Hrobt NI ccSldrSpa¥i, €SS 5
CD40 (a range of 60-91% . Table 10. Patient ID' Patient type 4 %
positive' M581 0 15B8 ' B CR n,

cl.1
Table 11. Proliferation of cancer ceI!s from LN of NHL patients in response to cardidate anti-CD40

mAbs
8. S.
CPM index] CPM |index| CPM S. index
) cells + cells+ '
CHIR- |CHIR| CHIR- |CHIR.
Donor# | Absconclug/mi} [Cells +12G1l 5.9 59 12.12 12.i2 |cells +MSB} )
PP 0.01 180 203 1.23} 13367 | 0.74 ND ND
0.1 1072.5 15167 1 1.4] 136 1.27 ND ND
I 130.67 | 206.67 | 1.58 | 197.33 1.51 179 137
10 1525 245 161 ( 13733 0.30 871.67 51
100 137267 | 33233 {241 15733 L14 ND ND
300 13767 | 25433 1,85 10067 | 0.73 ND ND
MM 0.01 165 180,33 | 1.69 124 0.75 ND ND
0.1 120.5 | 149.67 | 0.83] 111.33 | 0.62 ND ND
1 62 109,67 | 177 104.67 1.63 ND ND
10 91.5 8333 {1.02 100 1.09 763 8.34
100 123 173 141 | 10533 0.86 ND ND
oo 109 183.67 | 1.69 157 1.44 ND ND
BD(IL-4) [(X4]; [591.5 |1623.671 1.02 1422 0.89 ND ND
0.1 1405 1281 | 0.9 131633 | 0.94 ND ND
1 1526 }1352.33( 0.89 1160 0.76 | 150833 0.99
tn 1450 1424 | 0.98 1244 0.86 | 4146.67 2.86
1o 1406.67 [1497.67 | 1.06 | 1255.33 | 0.89 ND ND
300 1410.33 {1466.67} 1.04 1233 0.87 ND ND

Example 1]; CHIR-5.9 and CHIR-12.12 Can Block CD40 Ligand-Mediated

Proliferation of Cancer Cells from Non-Hodgkin’s Lymphoma Patients

Engagement of CD40 by CD40 ligand induces proliferation of cancer celis from
NHL patients. An antagonist anti-CD40 antibody is expected to inhibit this proliferation.
10 The two candidate anti-CD40 antibodies were tested at varying concentrations (0.01 ug
/mlto 100 pg /mi) for their ability to inhibit CD40 ligand-induced proliferation of NHL
cells from patients, NHL ceils from patients were cultured in suspension over CD40L-
expressing feeder in the presence of [L-4. The NHL cell proliferation was measured by

3 H-thymidine incorporation. Both antibodies were found to be very effective for
97-



91.02 J CR n.d. 60.36 11 NR n.d. 85.08 HNR 72.24 81.19 K NR n. d.
70.69 L NR n.d. 66.82 Average %ositive76 NHL patients treated with
anti-CD20 nt,46 patient response to anti- CD20 m n; CR=conpl ete
responder; NR=nonresponder % of cells in |ynphocyte gate that stain
positive d A1S84 agoni st anti-CD40 nthb BBB, antagonist anti-CD40 Mob
not done Exanple 10: CFLIR-5.9 and CH1R-12:12 Do Not Stinul ate
Proliferation of Cancer Cells fromthe Lynph Nodes of NHL Patients

S0 o ooand | SRS R ORI ShATal (2F AGeyT i val

and proliferation rom patients.

some anti - @ometnmhwmn@éCpé@mﬁncétn)iuqseénrobfempmméﬂ biapli¢vad athto 10
stinmulatory si E/ﬂﬁkoﬁc%traﬁ@?of%t@ohx@@rat' on of patient cancer cells.
Ant i bodi es WI strong B stinulatory activity are not suitable
candi date for therapeutic treatnment of B cell |ynphomas. The two

candi dat e ant irhRdh. GHpMEIECB Bla@indh @A prdiiRRlidh oABcdr bdY fdnQnelLRGHER.
proliferationpgfentNHL cells from 3 patients. The cells isolated from

| ynph node ( Df opsT e3 M&f € CelklYs ed] W T i W&y NO] CORGaRS at]i ons of
25candi dat e a‘ntl bodisese (r ange of ‘0.@1 0 300 go/#il)[for g tptgl of 3
I
h

days. The cel [P*gtolGef®r at®n| W& inbibisur ecFPHy | medioppCaYi Grhibigpn
tritiated thynPBinel0Nei #%piaf | 896t hett wp EGHFdi gatlé i nfAB3%3 | nducdd any

proliferation of |caffder [ GEF B928%33|andt cpnd¥fttr atisén E8BEed (MTahle 11).
Anti bodi es evien ijn the pPE&ENEE3Df ExopgenBlisly d8dedkstiy, ' B cel |

growth -96- [factlor,®di ¢ 247t | PAHUce®prpl i Ferali oh of 22%HL| cel | g
(tested in one—ofl t AW { aE2ARBNt ¥l | sI6Fhese Pesulis | nlPcate t hat
Cl11R-5.9 and @HI|R- %8. 12 2&fe|?H&t>3agdni st 24t | { CCUMO |28t T-bpdies [and do
not stinulatdg prdglifférat i28H 1t r8 of NER? ckl 126 |26 pat t1&nt]s.
Table 11. Prdlifdratl on?¥>@dk@er| c¥l lis %&m LWBf |NELS-pat i'ent

response to dandildat'e apBii-ODA'mALY Don&i-8 Aps 2onc¥4i%d [end® CH
i ndex 100 2384733 ND ND 252 90 ND ND

% inhibition: 100-(CPM with test Abs/CPM with control mAb) *100%

s in
M S.

A4

Example 12: Effect of CHIR-5.9 on Number of Viable NHL Cells When Cultured with
CD40-Ligand Bearing Cells
Effects of CHIR-5.9 on the viable NHL cell numbers when cultured with CD40-

ligand bearing cells over an extended period of time (days 7, 10, and 14) were

10 investigated. CD40 ligand-mediated signaling through C'D40 is important for B cell
survival. This set of experiments evaluated the effect of anti-CD40 antibodies on NHL
cell numbers at days 7, 10, and 14. NHL cells from five patients were cultured in
suspension over CD40L-expressing irradiated feeder cells in the presence of IL-4. The
conirol human IgG and CHIR-5.9 antibodies were added at concenirations of 10 pg/ml at

15  day 0 and day 7. The viable cells under each condition were counted on the specified day.
Cell numbers in the control group (IgG) increased with time as expected. Reduced
numbers of cells were recovered from CHIR-3.9-treated cultures compared to 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

20 control (n=5). These data are summarized in Table 13.
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CPM S. index CPM S. i ndex Cells + NCl cells + CHR SS CHR-5.9
cells + CHIR- 12.12 CH111- 12.12 r cells +M581 MsS81 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 |

130. 67 206.67 1.58 197. 33

Table 13. Effect of anti-CDA0 antibody (CHIR-5.9/5.11) on NHL patient cell numbers
over prolonged culture period (day 7, 10, and 14)

Viable cell numbers % reduction
Patient | Daysin culture | IpG |mAb CHIR-5.9/5.11 compared to IzG control
PS 0 1000000, 1000000 0.00
7 935000 447500 52.14
10 1270900 504100 60,34
14 1029100, 525000 48.98
MT 0 1000000, 1000000 0.00
\ 7 267600 1 82500‘ . 31.80
10 683400 191600 71.96
14 1450000, 225000 84.48
BRF 0 250000 250000 0.00
7 145000 86667 40.23
10 207500 65000 68.67
14 570500 33330 94,16
DP 0 250000 250000 0.00
7 188330 136670 27.43
10 235000 128330 45.3%
14 428330 58330 86.38
PP 0 250000 250000 . 0.00
7 270000 176670 34.57
10 311670 128330 58.83
14 458330 53330 88.36

* % reduction compare to ctr! Abs=100-{test Abs/ctrl Abs)*100

5 Exampie 13: CHIR-5.9 and CHIR-12.12 Are Able to Xill Cancer Cells from the Lymph

Nodes of NHL Patients by ADCC
Both CHIR-5.9 and CHIR-12.12 are fully human antibodies of IgG; isotype and

were shown to induce the killing of lymphoma cell lines in vitro by the mechanism of

ADCC (Table 9). They were tested for their ability to kill cancer cells from a single NHL
10 patient in in vitro assays. Enriched NK cells from nonmal volunteer donor either fresh
after isolation or after culturing overnight at 37°C were used as effector cells in this
assay. Similar results were obtained with both freshly isolated NK cells and NK cells
used after ovemnight culture. The higher level of ADCC was observed with CHIR-12.12
compared with CHIR-5.9 against the NHL cells from the patient. NHL cells also express

15 CD20, the target antigen for rituximab (Rituxan®), which allowed for comparison of the
-99.



1.51 179 1.37 10 152.5 245 1.61 13733 0.90 871.67 5.71 100 137.67
332.33 2.41 157.33 1.14 ND ND 300 137.67 254.33 1.85 100.67 0.73 ND
ND MM 0.01 165 180.33 1.09 124 0.75 ND ND 0.1 180.5 149.67 0.83

111. 33

ADCC activity of these two candidate mAbs with rituximab. Antibody CHIR-12.12 z2nd
rituximab show similar level of ADCC activity with CHIR-5.9 scoring lower in this

assay. These data are shown in Figures 3A and 3B.

5  Example 14: CHIR-5.9 and CHIR-12.12 Can Block CD40-Mediated Survival and

Proliferation of Cancer Cells from CLL Patiernits

The candidate antibodies can block CDD40-mediated survival and proliferation of
cancer cells from CLL patients. CLL cells from patients were cultured in suspension over
CD40L-expressing formaldehyde-fixed CHO cells under two different conditions: !

10 addition of human isotype antibody IgG (control); and addition of either CHIR-5.9 or
CHIR-12.12 monoclonal antibody. All antibodies were added at concentrations of 1, 10,
and 100 pg/mL in the absence of IL-4. The cell counts were performed at 24 and 48 h by
MTS assay. Reduced numbers of cells were recovered from CHIR-5.9- (n=6) and CHIR-
12.12- (n=2) freated cultures compared to control group. The greater differences in cell

15 numbers between anti-CD40 mAb-treated and control antibody-treated cultures were

seen at the 48-h time point. These data are summarized in Table 14.
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0.62 ND ND 1 62 109.67 1.77 104.67 1.69 ND ND R 91.5 9333 1.02 100
1.09 763 8.34 100 123 173 1.41 105.33 0.86 ND ND 300 109 183. 67
1.69 157 1.44 ND ND BD (1L-4) 0.01 1591.5 1623.67 1.02 1422

Table 14. The effect of candidate antibodies on CD498-induced survival and proliferation of cancer
cells from CLL patients measured at 48 h after the culture initiation

Relative cell numbers % reduction in ¢ell numbers*

Patient#| Ab conc(pg/ml) | IsG1 |CHIR-5.9/5.11[CHIR-12.12| CHIR-5.9/5.11 | CHIR-12,12
1 1 26931 25.27 ND 90.62 ND
10 101.58)  33.07 ND 67.44 ND
100 130.71]  40.16 ND 69.28 ND
2 1 265.55 75.8 ND 71.46 ND
10 227.57]  128.5 ND 43.53 ND
! 100 265.99 6.4 ND 97.59 . _ND
3 i 85.9 35.39 ND 58.80 ND
10 7044  39.51 ND 4391 ND
100 77.65 20.95 ND 73.02 ND
4 1 80.48 15.03 ND 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 .15
10 78.13 82.28 60.41 -5.31 22.68
100 63.53 86.47 39.59 -36.11 37.68
6 1 130.21 71.6 71.88 40.40 44.80
10 131771 78.13 73.96 40.71 43.87
© 100 127.08]  76.56 82.29 39.75 35.25

* % reduction compared to control Abs=100-(test Abs/contro] Abs)*100

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 either/both of two anti-tumor mechanisins, blockade of
10 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 CD40 stimulation for their growth and survival.
Therefore the component of these mAbs’ anti-tumor activity based on blocking the tumor
proliferation/survival signal is not expected to contribute to anti-tumor efficacy in these
15 models. The efficacy in these models is dependent on the ADCC, the second anti-tumor
mechanism associated with the CHIR~5.9 and CHIR-12.12 mAbs. Two xenograft human

lymphoma models based on Namalwa and Daudi cell lines were assessed for anti-tamor
-101-



0.89 ND ND 0.1 1405 1281 0.91 1316.33 0.94 ND ND 1 1526 1352.33
0.89 1160 0.76 1508.33 0.99 10 1450 1424 0.98 1244 0.86 4146.67 2. 86
100 1406.67 1497.67 1.06 1255.33 0.89 ND ND 300 1410. 33 1466.67 1.04

1233

activities of candidate mAbs. To further deinonstrate their therapeutic activity, these
candidate mAbs were evaluated in an unstaged and staged xenograft human lymphoma

model based on the Daudi cell line.

5 Summary of in vive efficacy data
When administered intraperitoneally (i.p.) once a week for a total of 3 doses,

CHIR-12.12, one of the two candidate mAbs, significantly inhibited the growth of
aggressive unstaged B cell lymphoma (Namalwa) in a dose-dependent manner (Figure 4).
The second candidate mAb, CHIR-5.9, was tested only at a single dose in this study and

10 was less effective than CHIR-12.12 at the same dose. Interestingly, CHIR-12.12 was
found to be more efficacious in this model than rituximab. It is possible that lower
efficacy by rituximab could be due to Jow CD20 expression on the Namalwa lymphoma
cell line. The efficacy observed with candidate mAbs has greater importance because
only one of the two cancer cell killing mechanisms (ADCC) is operative in the current

15 xenograft lymphoma model. Two killing mechanisms, ADCC and blocking of survival
signal, are expected to contribute to anti-tumor activities in human lymphoma patients.
This js likely to increase the chance of achieving efficacy in human [ymphoma patients.
The candidate anti-CD40 mAbs also showed a trend toward tumor growth inhibition in a
second B cell lymphoma model (non-validated Daudi model, data not shown). In follow-

20  up studies, the two candidate antibodies were shown to have dose-dependent anti-tumor
efficacy in both the unstaged and staged Daudi lymphoma models (Figures 5 and 6,
respectively). In the staged Dandi model, the CHIR-12,12 mAb was more efficacious at

reducing tumor volume than was a similar dose of Rituxan®.

25

Xenograft human B cell Lymphoma models
To ensure consistent tumor growth, T cell-deficient nude mice were whole-body
irradiated at 3 Gy to further suppress the imnmne system one day before tumor

30  inoculation. Tumor cells were inoculated subcutaneously in the right flank at 5x10%ells

per mouse. Treatment was initiated either one day after tumor implantation (unstaged
-102-



0.87 ND ND 5 Exanple 11: CHIR-5.9 and CHLR-12.12 Can Bl ock CD40

Li gand- Medi ated Proliferation of Cancer Cells from Non-Hodgkin's
Lynphona Pati ents Engagenent of CD40 by CD40 |igand induces
proliferation of cancer cells from NHL patients. An antagoni st
anti-CD40 anti body is expected to inhibit this proliferation. 10 The
two candi date anti-CD40 anti bodies were tested at varying
concentrations (0.01 gg /mlL to 100 gg /ml) for their ability to

i nhibit CD40 lsiwgangkohheliessh Eﬁlﬁh igf 21 gﬁﬂpﬂ&nQIEo&gHLNﬁﬁeh\LéarIdr[%th@IIv!r}Fth S.

NHL cells frompatients were cultured in suspension ove
CD40Lexpr essi MR ¥elu@e reached RR0-4H0aue r{@fegeépa&imdelvﬁéaﬂmmﬁ deysjafter tumor

proliferation;iegatBBAStnReolYindhict MAighaa ahf?@ﬁi@%%% m%apen%géﬂy G, 884
anti bodi es were found to be very effective f - inhib 0

| i gand- i nducedP5§i31ePt erlaindrted ?QHLTWIV%IUP%‘W@'?&%dBdﬁwyaWF\Ei‘ar

conpl et e i Bhi Rinfor G6)u9é 1nGQﬁ9’ohﬂ Qanel 2500/ e e th el a8 FehinRBd, W(l, l‘ﬂatl?l?
achieved at 1.0 to concentration of antibodies.

I nhi bi tion of Tefagd aﬁgﬂlﬁ’ﬂf’d?hﬂl‘ﬁ’@é‘d’hﬁ?e(ﬂa arver ARALERO WYt daitoedue E?él‘? @ea'{hr om
the LN of NHLo@bineRiic aftHakdt @ny C(ouﬁt&félrégr@mll@cﬂ)&@c&hﬁﬁinéﬂ theChilfFle2- 12
Ri t uxi t nab t%FM |nh|b|t|o?§Ab ggg ilon CPM i nhi bition
D 001 295255 BaBcverh i Rd s n e AB6Tdcprhresta g alie g e "2’8'296‘5““3@ 31
post-test for multi-group comparison. !
10 In the unstaged Namalwa model, anti-CD40 mAb CHIR-12.12, but not Rituxan®
(rituximab), significantly (p=<0.01) inhibited the growth of Namalwa tumors (tumor
volume reduction of 60% versus 25% for rituxamab, n=10 mice/group) (Figure 4). Thus,
in this model, anti-CD40 mAb CHIR-12.12 was more potent than rituximab. It is
noteworthy that the second candidate mAb, CHIR-5.9, was at least as efficacious as
15 rituximab at a dose 1/10" that of rituximab. Both anti-CD40 mAb CHIR-12.12 and
rituxan significantly prevented tumor development in the unstaged Daudi tumor 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
20  palpable, anti-CD40 mAb CHIR-12.12 at 1 mg/kg caused sigrificant tu'mor 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
25 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
clinical sign of toxicity was observed at this dose arid regimen. These data suggest that
the anti-CD40 mAb CHIR-12.12 has potent anti-human lymphoma activity i vitro and in
xenograft models and could be clinically effective for the treatment of lymphoma.
30
Example 16: Phanmacokinetics of CHIR-5.9 and CHIR-12.12
-103-




13671 51 t29832.7 1-1 1 29486.67 6785.33 77 453 98 26355.3 ii 10
29710 506.33 98 371 99 29427.3 1 100 2937233 512.33 98 386. 67 99 NO
ND PP 0.01 23572 23229.33 | 23666 0 25317.3 -7 0.1 22520 19092. 33 15

The phanmacokinetics of anti-CD40 mAb in mice was studied after single IV and
IP dose administration. Anti-CD40 mAb exhibited high systemic bioavailability after IP
administration, and prolonged terininal half-life (>5 days) (data not shown). This pilot
study was conducted to aid in the design of pharmacology studies; however, it is of little
5  tono importance for the development activity of this mAb since this fully human mAb

does not cross react with mouse CD40.

Example 17: Characterization of Epitope for Monoclonal Antibodies CHIR-12.12 and
CHIR-5.9 :

10 To determine the location of the epitope on CD40 recognized by monoclonal
antibodies CHIR-12.12 and CHIR-5.9, SDS-PAGE and Western blot analysis were
performed. Purified CD40 (0.5 pg) was separated on a 4-12% NUPAGE gel under
reducing and non-reducing conditions, transferred to PVDF membranes, and probed with
monoclonal antibodies at 10 pg/ml concentration. Blots were probed with alkaline

15  phosphatase conjugated anti-human IgG and developed using the Western Blue®
stabilized substrate for alkaline phosphatase (Promega).

Results indicate that anti-CD40 monoclonal antibody CHIR-12.12 recognizes
epitopes on both the non-reduced and reduced forms of CDD40, with the non-reduced form
of CD40 exhibiting greater intensity than the reduced forin of CD40 (Table 15; blots not

20  shown). The fact that recognition was positive for both forms of CD40 indi(':ates that this
antibody interacts with a conformational epitope part of which is a linear 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).

25

Table 15. Domain identification.

Domain 1 | Domain 2 | Domain 3 | Doinain 4
mAb CHIR-12.12 - + - -
mAb CHIR-5.9 - + - -
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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 -10 100 23847.33 ND ND 252 99 ND
ND % inhibition: 100-(CPMw th test Abs/CPMw th control |nAb) *100%
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analysis.

Table 16. Domain 2 analysis.

Reduced Non-reduced
maAb CHIR-12,12 ++ +4++
mAb CHIR-5.9 + +

15
To defire more precisely the epitope recognized by mmAb CHIR—12.12, peptides
were synthesized from the extracellular Domain 2 of CD40, which corresponds to the
sequence PCGESEFLDTWNRETHCHQHKY CDPNLGLRVQQKGTSETDTICT
(residues 61-104 of the sequence shown in SEQ ID NO:10 or SEQID NO:12), SPOTs
20 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-
galactosidase as secondary antibody was performed. The blot was stripped and reprobed
with mAb CHIR-5.9 to determine the region recognized by this antibody
SPOTs analysis probing with anti-CD40 monoclonal antibody CHIR-12.12 at 10
25 ug/ml yielded positive reactions with spots 18 through 22. The sequence region covered
by these peptides is shown in Table 17,
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Days in culture Viable cell nunmbers Vo reduction | gG mADb

CH R-5.9/5.11 conpared to 1gG control PS 0 1000000 1000000 0.00 7
935000 447500 52.14 10 1270900 504100 60.34 14 1029100 525000 48.98
MI O 1000000 1000000 0.00 7 267600 182500 1 31.80 10 683400 191600

71. 96

Table 17. Results of SPOTSs analysis probing with anti-CD40 monoclonal antibody

CHIR-12.12.
Spot Sequence Region
Number
18 HQHKYCDPNL {residues 78-87 of SEQ ID NO:10 or SEQ ID NO:12)
19 QHKYCDPNLG (residues 79-88 of SEQ ID NQ:10 or SEQ ID NO:12})
20 HEYCDPNLGL (residues 80-89 of SEQ 1D NO:10 or SEQ ID NO:12)
21 KYCDPNLGLR|(residues 81-80 of SEQ ID NO:10 or SEQ 1D NC:12)
22 YCDPNLGLRV (residues 82-91 of SEQ [D NO:10 or SEQ ID NO:12)
5 These results correspond to a linear epitope of: YCDPNL (residues 82-87 of the

sequence shown in SEQ ID NO:10 or SEQ ID NO:12). This epitope contains Y82, D84,
and N86, which have been predicted to be involved in the CD40-CD40 ligand interaction.
SPOTs analysis with mAb CHIR-5.9 showed a weak recognition of peptides
represented by spots 20-22 shown in Table 18, suggesting invoivement of the region
10 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 mAbs CHIR-12.12 and CHIR-
5.9 compete with each other for binding to CD40 in BIACORE analysis.
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14 1450000 225000 84.48 BRE 0 250000 250000 0.00 7 145000 86667
40.23 10 207500 65000 68.67 14 570500 33330 94.16 DP 0 250000
250000 0.00 7 188330 136670 27.43 10 235000 128330 45.39 14 428330

58330 86.38 PP

10

15

20

25

Table 18. Results of SPOTSs analysis probing with anti-CD40 monoclonal antibody
CHIR-5.9.

Spot Sequence Region

Number

20 HKYCDPNLGL (residues 80-89 of SEQ ID NO:10 or SEQ ID NO:12)

21 KYCDPNLGLR (residues 81-90 of SEQ ID NO:10 or SEQ ID NO:12)
22 YCDPNLGLRY (rgsidues 82-91 of SEQ ID NO:10 or SEQ ID NO:12)

The linear epitopes identified by the SPOTs analyses are within the CD40 B1
module. The sequence of the CD40 B1 module is:

HKYCDPNLGLRVQQKGTSETDTIC (residues 80-103 of SEQ ID NO:10 or SEQ ID

NO:12).
Within the linear epitope identified for CHIR-12,12 is C83. It is known that this
cysteine residue forms a disulphide bond with C103. 1t is likely that the conformational

epitope of the CHIR-12.12 mAb contains this disuifide bond (C83-C103) and/or

swrounding amino acids conformationaily close to C103.

Example 18: Number of CD20 and CD40 Molecules on Namalwa and Daudi Cells

The number of CD20 and CD40 molecules on Namalwa and Daudi cells was
detenmined as outlined in Figure 7, using antibody concentrations of 0.01, 0.1, 1, 10, and
100 pug/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 Apainst Daudi Lymphoma

Cells
The rituximab and candidate mAb CHIR-12.12 were tested in vitro for ADCC
aclivity 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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0 250000 250000 0.00 7 270000 176670 34.57 10 311670 128330 58. 83
14 458330 53330 88.36 * % reduction conpare to ctrl Abs=100-(test
Abs/ctrl Abs)*100 5 Exanple 13: CHIR 5.9 and CH R-12.12 Are Able to
Kill Cancer Cells fromthe Lynph Nodes of NHL Patients by ADCC
Both CHR- 5.9 and CH1LR-12. 12 are fully human anti bodi es of 1gG

i sotype and were shown to induce the killing of |ynphoma cell |ines
invitro by the nechani smof ADCC (Table 9). They were tested for
t.hel roability; sé%tehlh 1ln CRKCAls uféf'el #11§edf\{'19'maﬁe1 'I:ﬁ)g e Dd: 1y R4 &Mt atla} 1N
vitro assays. cell's Trom nor ma unt eer donor e t her
fresh after i & =atio Qihl00rThacre!lemxtcngI“taslmpwbgteé\ﬁ&ﬁthpghat KIC B meserce 96

as effector cel I n J i i
both freshly Ftsa%ﬁa né%iﬁlﬁfll{%égﬁ? émgd ﬁlﬁ 22&&'181% a\gfe[r ger&géglrlér??ﬂﬁl?ésw
cul ture. The lﬁ'Dlyﬂ}ESBd tacaeedellpin thADOERmMAtst %smas&e@ amAnwranLlFlRort@erI’ﬂnifs
conpar ed Wt h GHIR- g patdrent . NHL
cells al so ex s ]?%%5%8%5}%& 1%%%%5 legﬂ%?%%n PG erl:ltt?ﬁ%l %nglue

(Ri tuxan0.), mﬂtaheow iemmﬁ%}m@@nﬁaﬁ‘tas@ﬂﬁﬁﬂ spanenecygreleasgiaherf i t y
of these two %thgﬁg I%Ieﬁggil)itry\@a;égm rél&eﬁéﬁ Hmprget'%ms 1pﬁg¥bsgél38fa]n%béd% o‘?nd

rituxi mb show sim DCC activity w .9 scoring
| ower in thi sNEsshyandphidsmadimelacleaseissiteoaleein relqapeglpy éaszegpella pepndpis by
Exanpl e 14: ChliRs5¢9 and CHER-12.12 Can Bl ock CD40- Medi ated Survi val
and Proliferation of Cancer Cells from CLL Patijents The
candi dat e 1@nt i bodlﬁlbwﬁomeﬁﬁﬁom@q%@%ﬁ@dn brsis wiag ehisersgidFigure 8; Table

proliferati Onlﬂjel&@n?ﬁé’ m&8hird sfetiBiyss bf lﬂ%ﬂc%gf)lﬁ)ma@ll—s ifRbddbyfah QD40
patlents were cultured in suspension over

ressi ng
f or mal dehyde- PAREHS BRETCaMPYS ﬁ&@rlysewﬂua?dr?Yerff@wabcfgﬁe%t"fﬂraws‘*ﬁ 9%, n=6;
10addi ti on of plveapdstios Ry PEIRNL 1 Degins Hathnte0p0r00b2); Inaaditiad dbso en of

o O ot o X a0 1T ol o ol ot okt

of IL-4. The gablcruruntsfontisactasryf or med at 24 and 48 h by MIS assay.
Reduced nunbers of cells were recovered fromCH R 5.9- (n=6) and
CH R12.12- (n=2) treated cultures conpared to control group. The
greater diff eTzEb[bCIGS Cotparative ATEIQTextsCHERE 18eierndritukinED4gimsPRauii eat ed
and control a1 p day ﬁreated cultures were seen at the 48-h tine
poi nt. These 'daPY¥ 5r'€ Sunmarized in Table 14. Table 14. The effect

of candi date| anti bodi es on CDAQaxindUiSitids &4)r vi val and pRBP (Mer at i on pf
cancer cellsi i ef) Sdnbr Pat i TR BERS UTCRiALmaD 11 ADTHIRITE] CHithEHaD.
initiation tient# Ab co c(pgll nL) Relative cel|l ntfznpzers % r educt i on
in cell nunblers* 212 :

1 50.2 349 3.2 4.2

2 83.1 68.6 2.2 272

3 64.2 36.9 4.1 66.9

4 533 39.5 2.4 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

20
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lgal CHIR-5.9/5.11 CHHR-12.12 CH1IR-5.9/5.11 CHIR-12.12 1 1 269.31
25.27 ND 90.62 ND 10 101.58 33.07 ND 67.44 ND 100 130.71 40.16 ND
69.28 ND 2 1 265.55 75.8 ND 71.46 ND 10 227.57 128.5 ND 43.53 ND

100 265.99 6.4

Example 20: CHIR-12.12 Blocks CD40L-Mediated CD40 Survival and Signaling

Pathways in Normal Human B Cells
Soluble CD40 ligand (CD40L) activates B cells and induces various aspects of

functional responses, including enhancement of survival and proliferation, and activation
5  of NFxB, ERK/MAFPK, PI3K/Akt, and p38 signaling pathways. In addition, CD40L-
mediated CD40 stimulation provides survival signals by reduction of cleaved PARP and
induction of the anti-apoptotic proteins, XIAP and Mcl-1, in normal B cells, CD40L-
mediated CD40 stimulation also recruits TRAF2 and TRAF3 to bind CD40 cytoplasmic

domain.
10 The following studies demonstrate that CHIR-12.12 directly inhibited all of these

stimulation effects on normal human B cells. For example, CHIR-12,12 treatment
resuited in increased cleavage of caspase-9, caspase-3, and PARP as well as reduction of
XIAP and Mcl-1 in a time- and dose-dependent manner, restoring B cell apoptosis.
Treatment with CHIR-12.12 also inhibited phosphorylation of IxB kinase (IKK) o and 3

15  (NFxB pathway), ERK, Akt, and p38 in response to CD40L-mediated CD40 stimulation.
Further, it was found that CHIR-12.12 did not trigger these apoptotic effects without
initial CD40L-nediated CD40 stimulation.

CHIR-12.12 inhibited survival mediated by CD40 ligand by inducing cleavage of PARP.
20 In these experiments, 0.6 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 ug/ml) and control IgG were then

added. Cells were collected at 0, 20 minutes, 2 hours, 6 hours, 18 hours, and 26 hours.

Cleaved caspase-9, cleaved caspase-3, cleaved PARP, and [-actin controls were detected
25  incell 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, treatnent with CHIR-12.12 resulted in an increase of these cleavage products,

30 indicating that CHIR-12.12 treatment abrogated the effects of CD40L binding on survival
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ND 97.59 1IND 3 1 85.9 35.39 ND 58.80 ND 10 70.44 39.51 ND 43.91 ND
100 77.65 20.95 ND 73.02 ND 4 1 80.48 15.03 ND 8132 ND 10 63.01
19.51 ND 69.04 ND 100 55.69 3.65 ND 93.45 ND

10

15

20

25

signaling in sCD40L-stimulated normal B cells, restoring B cell apoptosis (data not

shown).

CHIR-12.12 inhibited expression of "survival” anti-apoptotic proteins.

In these experiments, 0.6 x 10°normal human B cells from healthy donors
(percent purity between 85-95%) were stimulated with 1 pig/ml sCD40L (Alexis Corp.,
Bingham, Nottinghamshire, UK). CHIR-12.12 (10 g/ml) and control IgG were then
added. Cells were collected at 0, 20 minutes, 2 hours, 6 hours, 18 hours, and 26 hours.
Mecl-1, XIAP, CD40, and B-actin controls were detected in cell lysates by Western blot.

Briefly, sCD40L stimulation resulted in sustained expression of Mcl-1 and XIAP
over time. However, treatiment of the sCD40L-stimulated cells with CHIR 12.12 resulted
in a decrease in expression of these proteins overtime (data not shown). Since Mcl-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 ireatinent inhibited phosphorylation of IKK a (Ser180) and IKK f3 (Ser 181)

in normal B cells.

In these experiments, 1.0 x 10% normal human B cells from healthy donors
(percent purity between 85-95%) were stimulated with 1 jig/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 « (Ser! 80) and
IKK [ (Ser 181) and total IKKP controls were detected in cell lysates by Western blot.

Briefly, stimulation by sCD40L resulted in phosphorylation of KK« (Ser180)
and IKK B (Ser 181) over time; however, treatiment with CHIR-12.12 abrogated this

response to sSCD40L stimulation in norimal B cells (data not shown).
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51 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 37.68 6 1 130.21 77.6 71.88 40.40 44.80
10 131.77 78.13 73.96 40.71 43.87 100 127.08 76.56 82.29 39.75 35.25
* %% reduction conpared to control Abs=100-(test Abs/control Abs)*100

5

CHIR-12.12 treatment inhibited survival mediated by CD40 ligand in a dose-dependent

manner.,

In these experiments, 0.6 x 10° normal human B cells from heaithy donors percent
purity between 85-95%) were stimulated with 1 pg/ml sCD40L (Alexis Corp., Bingham,

5  Nottinghamshire, UK). CHIR-12.12 (0.01,0.1, 0.2, 0.5, 1.0 pug/ml) and control 1eG were
then added. Cells were collected at 24 hours. Cleaved PARP, and -actin controls were

detected in cell lysates by Western blot.
Briefly, CHIR-12,12 treatment resulted in increas? of PARP cleavage in sCD40L

stimulated cells in a dose-dependent manner and therefore abrogated the survival

10 signaling pathway in sCD40L-stimulated normal B cells (data not shown).

CHIR-12.12 inhibited expression of "survival” anti-apoptotic proteins in a dose-
dependent manner,
In these experiments, 0.6 x 10°normal human B cells from healthy donors
15 (percent purity between 85-95%) were stimulated with 1 pg/l sCD40L (Alexis Corp,,
Bingham, Nottinghamshire, UK). CHIR-12.12 (0.5, 2, and 10 pg/ml) and control IgG
were then added. Cells were coilected at 22 hours. Mcl-1, XIAP, cleaved PARP, and 3-
actin controls were detected in cell lysates by Western blot.
Briefly, CHIR-12.12 treatment reduced Mcl-1 and XIAP expression and increased
20  cleaved PARP expfession in sCD40L-stimulated cells in a dose-dependent manner, and

thus abrogated these blockades to the apoptotic pathway in sCD40L-stimnulated normal B

cells (data not shown).

CHIR-12.12 did not affect expression of anti-apoptotic proteins, cleaved-PARP, and
25 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 ug/ml) and control
IgG only (i.e., cells were not pre-stimulated with sCD40L before adding antibody). Cells
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Exanple 15 CH R-5.9 and CH R-12. 12 Show Anti-Tunmor Activity in

Ani mal Mbdel s Pharnmacol ogy/in vivo efficacy The candi dat e mAbs
are expected to produce desired pharnmacol ogi cal effects to reduce
tumor burden by either/both of two anti-tunor nmechani sns, bl ockade of
10proliferation/survival signal and induction of ADCC. The currently
avai | abl e human | ynphoma xenograft nodels use |ong-term | ynphoma cel
lines that, in contrast to primary cancer ceIIs do not depend on

CD40 stimul at | r d r ef reth
conponent of t‘ﬁég%(téo%ﬁ%g’% 4 9{ 2}4\@ B@r‘goﬁ] ac eaveggggg bﬁ%‘&fﬁ“ﬁ&lsf”ﬁ@
tunor prol i f erdatertehingell ysatelby Sagieal blots not expected to contribute to

anti-tunor efficac d ffic ese nodel s
i s dependent on thﬁrl‘%&%@?&%ﬁm%g%%ngw@’ﬁws ﬁ%%“mﬁgﬁﬁlhﬁ?escﬁﬁ%?‘gﬁﬁ t ed
with the CHI R—lﬁtr95®ir¢dn0©ﬂlaﬁodsZafilzaMBSRPWexmagbmﬁﬁXMHaﬁalhqdmpm
nmodel s based DR assesse

anti-tunor - 1891)&?&?&%%\???&&5 0 éaéng‘r%liéi Héal? ql?mgd’a%ﬁg??'u‘rvf‘)hqwese data
denonstrat e t hediqatetthps CHERUZ. 1 2 dege hétviigeyr apbpiesissin oamdi lohatae Bi calbsitheer e
eval uated i n ahgnstAgad,and staged xenograft human | ynphoma nodel
based on the Daudi ﬁ'ﬁf{ ine. 5 & ummy of in vivo efficacy data Wen
adm ni stered intraperitoneally (i.p.) once a week for a total of 3
doses, CHLR-12.12, one of the two candi date inAbs, significantly

i nhi bited t he CiRME I Ehibityhoedeination oidiK gét BOLedIKKL (shidnh ALNBRE| wa)

in a dose-ldepgﬁy%ggt,ngmnggce@ﬁ gure 4). The second candidate inAb,
CHR5.9, was tested only at a single dose in this study and 10was

| ess effective thQHlth@’eﬂ&BE Pnchd, mxﬁdjf%oﬁﬁmlﬂﬁﬁeoenéf%ﬁﬁ&ﬁﬁ RGbY
CH R-12.12 vva found .t e nore efficacious in this nodel” than

rituxi mab. @efﬁag%fif ?té’eﬁt“r?ét%%\)\‘iéfe s siagieg inghys FRS-gortavtine werlis %ﬂdbe

due to | ow CDaﬁlmear\ﬂml IANDITTA0E (ANRENB., BiYBRNO B SalnshileN8K). THE
ef ficacy observed with candi date mAbs has greater |nportance because

only one of tﬂlét”{ewefééfﬁ‘é%drw%‘l?ﬁm{ﬂM%gﬂ%d#ﬁém[i Hisof DG Galls were
operativersn {dne &M’ib%ﬁtzojxﬁﬁ e &gﬁo 1}8&]39 g
mechani sns, ADCCtan | ock |Hg o?ﬂéﬁ%%ﬁﬁh éroéalglgw%@égahéj
contribute toE%ﬁ%tti’taltﬁ%tPh(ééhq -fektp iO@éAktnPWEQ’namR,ylntbhahﬁSp@m éatecd inThi s
is likely to dnegyspass wheshance of achieving efficacy in human

| ynphorma patients. The candi date anti-CD40 mAbs al so showed a trend
towar d tunor grow?ﬁeﬁmP@%%Séﬁluiﬂho'are%e@mdlcgﬂ@emKMﬁJmmorvMeh
(non-val i dat ethiPatbdinoRASh AKd di es,
the two candi date antl bodi’es g\ﬁ/e(?%%s Ia&noa\ﬁ@%ﬁadh&ph%iagﬁﬁ%g Lﬁé%
anti-tunofl eEFiEkaRy of prolisation ¢fdhe el algestinenhof the @Qeﬂltf[ﬁﬂﬂi-ll Jhphoma
model s (Fi gur@ggiediféleoctslo® SESHL SN u%vs !
the CH R-12.12 |gneAb vvgs r?t?re efflscam ool}lsdng}%eg{'sg%naﬁ qlno ﬂﬁ
than was a siH9@#a RIS RituxanS. 25 Xenogr aft human B ceII
Lynphoma nodel s To ensure consistent tunmor growh, T cell-deficient
nude m ce were whol e-body irradiated at 3 Gy to further suppress the

i mTune syst erGHIRG2.dAayhidas @ileple sighlind ﬁatzrn??u I;LEE lafﬁ%?f(}gg%{{?gkk%r Mere
ank a X cells per nobuse.

i nocul at S t angousl| ntherig
Tr eat rren?‘g\/\/a;tqf‘!ﬂi"lgf’%inéﬂ"%‘i"%eher one day after tunor inplantation

(unstaged -102- bcut aneou gaft man, B cel | | onma nodel s,
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week. Wien Stulfids weed alsa®reited ﬁﬁwcﬁmlﬂ)lj@@ﬂchﬁﬂig%@qwﬁlﬁﬁnﬁm (atﬁmwdy
was tenninated. Note that in the staged Daudi del , tunmor vol une

data was anal yzed up to day 36 due to-tize death of sorre mce after
that day. Conplete regression (CR) was counted until the end of the



Exanpl e 17: Characterization of Mahone for Monocl onal Anti bodies

CH R-12.12 and CHIR-5.9? 10To determ ne the | ocation of the epitope
on CD40 recogni zed by nonocl onal antibodies CH R 12.12 and CH R-5. 9,
SDS- PAGE and Western bl ot analysis were performed. Purified CD40 (0.5
j1g) was separated on a 4-12% NUPACE gel under reduci ng and
non-reduci ng conditions, transferred to PVDF nenbranes, and probed

wi th monocl onal antibodies at 10 jig/ml concentration. Blots were

probed with al Fgﬁg

devel oped usi rlllgﬁ%pq\i%st ern El?f}g%bz é;glb Ize %’glbﬁ #%PMJP% FEQI i ne
phosphat ase ( PBW@M)EK inhibitor; 1R@sdI3Ct ;sglmn.dCeiBtveretchmtctea at 0 2nid24 Bhinutes,
nonocl onal an | R-12. re nize itgpes on both the,

non-r educed a% g‘y}a@ S(S’ﬁ?féﬁtof"t%%gb ?fw%ﬁw AuHR Rkt dtected ihied
CD40 exhibiti ﬂygat@rl@ax/arem tmstensi ty than the reduced form of CD40
(Tabl e 15; _blots The f rec n| ion pgsitive
for both fdrms of r%fﬁ%’ enra? t%ifhé ﬂi‘aﬁg?ﬁ[%llu éza%l’ﬁct 88@ %PM‘&%" of a
conf or mat i onathe&pigndpﬁnqﬂacrtbn m‘ole\rAheschhdre‘as thelsigh®l dtnsaagibeAEBitorMVEAGed onal
anti body CH R- n| ze t.ne no m of CD40
suggest i ng th%[?y fpﬁ ﬁ?%ah%rh‘ife S ap4R %a“W R Q{Igﬂﬂﬁgfﬁﬁlvnhbﬁs upstrezm
conf or mat i onabf thqeé §i gpétrz(n'ﬁajoh@ rd¢culel olediattdby SO} imuldfon 844 got Hmwn).
Donmain identification. Donmain 1 Donain 2 Donain 3 Domain 4 mAb

CHR12.12 - + - - inAb CHR5.9 + unAb 15B8 To map the
ant i geni c 19 egCBIR- G 2084 (s thebendinguy signdiinameletulds IRARD el TRY Foto DA0 wer e

cl oned and ex:??}gfa?ﬁtga’bgazhj@ﬁ}ozﬁ%:m%!ﬁcef}:»JST fusion proteins. The

secreti on of d with a OP67 secretion
signal . Insect celdthesspererimenint.0wald® Hrapduypaed ctis SDSeRNMGE =N

western bl ot (?&@énYﬁJ %_" éﬂwéeggng}}'wérggengg%gﬁ f%xoﬂ{naﬂoﬂlsrﬁgl } ?ESEDI t ope

Monocl onal i body R-12. 12 r'ecogni zes an epit
under bot h rev@u@inwgn&ﬁ@ amﬁunﬂé@td@liﬁg Mgéolnﬁpﬂolo@slexqswm élﬂ@?mbl ots not

shown) . | 5 Cofdih cjxmshm? %lfﬁ%lnn g]?% eg_ﬁoﬁeée t § 1?1' ﬁl{ﬁeﬁ%t% e&%4(¥\e ak

recognition to Domain 2 ts not s
t hese anti bod‘i’ﬂé§111P@t9®§ﬁipi9éedmwﬁp@i§dqnal ti-(Jp404Sanga me Biogrimolegy, §A)Tabl e

ilgAbDoCIrr?ll n 2 ag&‘%!as}’l_p%b%g in FHYUER H1oMNORY LBIHEES R SHH Brud BickZhilolog; | -
'CA), anti-TRAF3 mAb (Santa Cruz Biotechnology, CA), and anti-CD40 mAb (Santa

Cruz Biotechnology, CA).

20 Briefly, the results show that TRAF2 and TRAF3 co-precipitated with CD40 after
sCD40L stimulation. In contrast, treatment with CHIR-12.12 abrogated formation of the
CD40-TRAF2/3 signaling complex in sCD40L-stimulated nonnal B cells. There were no
changes in CD40 expression (data not shown).

Without being bound by theory, the results of these experiments, and the results in

25  theexamples outlined above, indicate that the CHIR-12.12 antibody is a dual action
antagonist anti-CD40 monoclonal antibody having a unique combination of attributes.
This fully human monoclonal antibody blocks CD40L-niediated CD40 signaling
pathways for survival and proliferation of B cells; this antagonism Icads to ultimate cell
death. CHIR-12.12 also mediates recognition and binding by effector cells, initiating

30  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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To define nore precisely the epitope recognized by ni Ab CH R-12. 12,
pepti des were synthesized fromthe extracellular Domain 2 of CD40,

whi ch corresponds to the sequence

PCGESEFL DTWNRETHCHQHKYCDPNL GLRVQKGTSETDTI CT (resi dues 61-104 of the
sequence shown in SEQ ID NO 10 or SE Q ID NG 12). SPOTs 20nenbr anes
(Sigma) containing thirty-five | Orer peptides with a 1-am no-acid

of fset were generated. Western blot analysis with mAb CH R-12.12 and
anti -human | gG mslagadeﬂ%@ﬁini&amba@ tﬁﬁl(EQHﬂ%Eﬁéb @aﬂéd é%%yreef\g@rmfnicgf med.
The bl ot was strlpped and reprobed with temui ne the
region r ecogniteY T¥elfhi s anti body SPOTs anal ysi s probing
with anti-CD40 nonocl onal antibody CH R-12.12 at 10 25jig/nl yiel ded
positive reaction vvlth spots 18 through 22 . The seuence region
covered by theXdibeskiLRo d Ankgenist 4 reytageer gell pamNHIg  of
SPOTs anal gsi str@blmngeh@ ant| -CD40 rmnocl onal ant| body CH R-12. 12.
Spot Nunber Sequence |on 18 HOQHKYCDPNL (residues 78-87 of SEQ ID
NO 10 or SEQ | D NOP°4 i@""dq iestisaieis dhewengidatamAls is sl fmang, 10
or SEQ | D NO ety attKeDRMeBbel 6w Rghili 95 mS9c8R el SRS NBLN6Y &P akd SEQ
| D NG 12) Zldlz%ﬁDg\lL Ri (residues 81-90 of SEQID NGO 10 or SEQID
NO 12) 22 Y MPRaiges 82-91 of SEQ ID NO 10 or SEQ I D

NG 12) 5These: resqgohisr STREL IS SPRBAISasSiyh (SN pRRAt, BRI HaiienGRE N M
(residues 82-87 of the sequence shown in SEQ 1D NO 10 or SEQ ID

NO 12). THY s epi té’ﬁté "Sdnt ai ns Y82, D84, and N86, which have been
predicted to be |mﬁmouﬁdefﬁbttd1ﬁ01@4@nea4 G BngaENtiEdN, 81CREHh@RAss and 8
SPOTs anal ysis w mAb | R-5.9 showed a weak recognition of
peptides represen PBY"Shot s 20-22 shown in Table 18, suggesting

i nvol venent of t hepb@glicdiedi®y KabBM Bassty @1 HuR a3 Cof. pﬁtféﬁtssa‘ﬁguence
shown in SEQ ID 0 or SEQ I D NO 12)|n|tsb|nd|ngtoCD4

shoul d be noted t REEPEH8SAbs CHIR-1 2.12 and CHLR5.9 conpete vvlth
each othetsfor bi Revaigng sorvileriaNbyBh i¥IORE B33k YSHE patich@P] €L Fatients
Resul ts of SPOTs %@@s grﬁgbl ng with anti-CD40 nonocl onal anti body
CH R-5.9. Spot Nu e Region 20 H CYCDPNLG. (residues 80-89
of SEQ I D NQ.l0 OCoxSEthdeEﬂ@ﬂeﬁbcy%lox%Y@DﬂNHGszeﬁfs%Cﬂyﬁﬁleﬁihg@4m{ SEQ
D NO 10 or SEQ ID Ng | 2) 22 YCDPNLGLRV (residues 82-91 of SEQ ID

NO. 10 or SEQ ID NB¥3Y) 5The Iinear epitopes identified by the SPOTs
anal yses are awi t hmiﬁohﬁd@aﬁanﬁirtomiwyﬁﬁNﬁhgat&eﬂwmpdﬂéntéhﬁ6@@410 81
nodul e is HKYCDPN%GT?WGTSETDTI C (residues 80-103 of SEQ ID NO 10
or SEQIDZUNO 12) n the linear epitope identified for CH R-1

2.12 is CB3. It is known that this locystel ne residue forns a

di sul phi de bcE;d \?g EE g:j_ matl onal
epi tope of t

Ludie.

(C83-C103) and/ orAsthasre@wmhnmgatamtrbodmododmt mna&mmtmemld:mo:bms:e to

CLO3. ~EXaPI G DGt AR ANERAR: MRLgOUl es on Namal va and

25 The ability of the two candidate anti-CD40 antibodies to cross-react with animal
CD40 is tested by flow cytometric asSays. Rat, rabbit, dog, cynomolgus monkeys and
marmoset monkeys are fested 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

30  antibodies, lymphocytes from species that show binding to candidate antibodies are tested

in proliferation assays for antagonist activity. The lymphocytes from the species selected
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15The nunber of CD20 and CD40 nol ecul es on Narmal wa and Daudi cells
was determ ned as outlined in Figure 7, using antibody concentrations
of 0.01, 0.1, 1, 10, and 100 jig/m . As can be seen in Figure 7, the
average nunber of CD20 nol ecules (target for rituximab) is greater on
both the Namal wa and Daudi cell lines than is the nunber of CD40

nmol ecul es (target for mAb CHI R-12.12). 20 Exanple 19: ADCC of inAb
CH R 12.12 and Ri tuxi mab Agai nst Dan& Lynphoma Cells The rituxi mab
and candi date tested in vitro for ADCC

activity at va¢ ?@Eﬁggd (L:tgr{%@h rafarnglﬁgte %@P‘ﬁ%‘tarq %ﬁ?ﬂﬁfﬁ%‘ﬁd@émﬁfﬁbiﬁ@ tORREMg]
as target (1) aseffecsorzslbsror killing ﬁ:]i)malexﬁ;léssh%lihﬁp}fohﬁr&blhlﬂﬁls mmﬁgmmhamsm

vol unt eers as ef,f i sol ated hunan
cells were mi xcgdA D\?\A&; ﬁrﬂalg)ﬁce%ﬁx%e& 1 Tﬁ%ﬁﬁe tqsg?ﬂﬂ%r’];ﬁcé@fil’ for e tighge-£; T
rati o of 10. WlmIfermvﬁaandl@tmsqure&mthahmd:aIfs@écmé’e rdipehiimg & thddbdilifle t he

presence ofs t ons. a CH R-12.12 or

i tuxi mab. “Th gg%%tj%}é?ﬁh ge)é\}g e easéamflI"Bﬁm f‘@glégawnpg@b]@{maé?é?lls@qCﬁo‘-tehe
supemat ant wadorierdelnegdtugies. Ar bi t rary Fl uorescent Units 5(AFU). The
percent specific AFU test - AFU

spont aneous rel eglslﬁéa?h(ﬁmw}ﬁdr}%% tgr%:[ lf%émlgﬁﬁ dHPsIEASLh el ease) ,
where AFU spoRtepelsusmprkep 8B40, s the cal cein rel eased by target cells
in the absence of antibody or NK cells, and AFU nmaxi nal reliease is

t he calce|8 rnleased by target cells upon IyS|s by detergent.

10Ant i bod AP G- oo - R darsingdinefil ey, - Rsg2Mas observed

F 8 Table 19 % e £
I(ylrrgﬁ(r)(ram cel ?s g ﬂuceghﬂmgﬁ%%%b%&\%g%ﬂér ggtﬁéi?lﬁ 19 cg{ﬁf%gthe

lysis i nduced™BY® FPeeses el(“é@né‘%t‘v‘/@Abﬂ@‘lM@t}@%om&nnp@mexd itest of

i nAb CHI R-12. a’ﬂﬂuﬁlﬁérswﬁntd’thﬁlbl')-ﬁe ,nnsb—@ EDS0 for
rituxi mab vva gn =6) 51. mQ&Q%éc me{n?arﬂﬂ%ﬂﬁ S'areEDBO for
the anti- an t?“?ﬂ?”f‘%arﬂef Sg‘g%{e|3meiafqu‘atﬂﬂéelit9annbody in
Conpar at i 1/5e Aﬁ)@ﬁsafd nmﬂbala-ﬁaﬂ-liéha%’edand rituxi mab agai nst Daudi

| ynphoma cells. NK Cell Donor Maximal Killing (%9 ED50 (pM mAb
CHIR- 12.12 Rituximab mAb Cl-1R 12.12 Rituximab 1 50.2 34.9 3.2 14.2
2 83.1 68.6 Examnpl 2P Mechahish G6\cBordofLHIR-5P £hd DBR.12.12

To elucidate the mechanism(s) that mediates the tumor growth inhibition by the
CHIR-5.9 and CHIR-12.12 mAbs, the following studies are undertaken:

20 Fe-receptor knock-out or blockage model: ADCC is mediated by binding of
effecter cells such as NK, marcrophage, and Imonocytes to the Fc portion of antibody
through Fc receptor. Mice deficient in activating Fc receptors as well as antibodies
engineered to disrupt Fc binding to those receptors will block the ADCC mediated tumor
growth inhibition. Loss or significantly reduced tumor inhibition in this model will

25  suggest that the rumor growth inhibition by these two candidate mAbs is mainly mediated
by ADCC mechanism.

Example 25: Liguid Pharmaceutical Formulation for Antagonist Anti-CD40 Antibodies

The objective of this study was to investigate the effects of solution pH on

30  stability of the antagonist anti-CD40 antibody CHIR-12.12 by both biophysical and

biochemical methods in order to select the optimuin solution environment for this
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39.5 2.4 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 20 Exanple 20: CH R 12.12 Bl ocks CD4OL- Medi at ed CD40
Survival and Signalina Pathways in Normal Human B Cel | s

Sol ubl e CD40 ligand (CD4QL) activates B cells and i nduces various
aspects of functional responses, including enhancenent of survival
and proliferation, and activation 50f NFic.13, ERK/ MAPK, PI31C/ Akt,
and p38 signaling pathways. In addition, CD40OL- nedi ated CD40

stimul ation praQHHod?SDﬁ‘féfe\iha\l&l:anﬁ]hgﬂﬂbﬁm&iyy (D8AY 1O BhdMed BlaOay @A foRRy

and i nduction o pptoti.c protejns, Xl AP 1- in
normal B cel | S 2 Cﬁ% 15\?28 0pFRY ”é’t%FWﬂTt’é’P? Ib‘ﬁmﬁlpgéajrgél\%sf OMERAFD
and TFt AF3 t 0 chinbidatich40SDY-PARE A% 18 ExcHOIFRHRLC LﬁE’@HPL@j hIQNEaIﬂGn BkdhahgRsS

Gt mutat | on oPRLEEEGrH I moehueaEeearres Seofrar ot 17 e o o

treat ment 15esudbduepH i510-4. 5ndheﬁsadthedeeaumgenaécom@pa&lerq&d phampRstaB, and
PARP as wel | uction .of . Xl AP
fose- dependent ARIT PR TER AR e B e a i trePeng e apon
CH R-12. 12 al 86mghtiifiririnedpinabspiomM addionswéindtéBbdat hHeeM (sbdigiyhlaridnd
f3 15(NFic. 13 t h and p38 in response to
CDAQOL- nedi at eﬁ%ﬁﬁlggx%}lé% t|I§t(ng 5Furt her, it was found that
CHI'R-12. 12 did not trigger these apoptotic effects without initial
CD4QL- nedijgt e P40 Stialation. CHIR-12.12 inhibited survival
medi ated by C : i nduci ng cl eavage of PARP. 20In these
experinments, 0.6 XhtOBIRdRARbitibodyrusBl ig dlel fornfutation fredhdstidn/hudwnowgoclonal
(percent puri QL
(Al exi s Corp. %r)ﬁbpﬁ} am dﬁg’tat%iﬁir)% A Eﬂoé@é&%ﬁw ? ?nf% v.?ér@mg%%
and control | 4G kkaraad ednaists aﬂd’eéghf@ﬂlm%ﬂnd\/é?ceheew dheiot kakeditog@her 2P
mnutes, 2 hoaaglﬁﬁdeﬁmmulrt%tar edmgs&ﬁﬁ themo%al Mgesrecegopﬁn\/@g@c& R

Al

cl eaved caspase-3, cleaved RP,” and 13-actin controls were detect ed
25i n cel | 1§ yselladnaiiingmenenl spdgpabignang icdlls| fpr trqameppef vatias cynsers aat

CDAQOL- nedi at eﬁt%qnﬁgﬂm{]ﬁgrygﬁedggsow ded survival signals as it did
not result in increases of eaved caspase-9, cleaved caspase-3, or

cl eaved PARP over 1 #-CPHuleasubsizpce FF&E‘ for phis sudy s geHE- q?Ut’edLW’}H@?dgm ng
apopt osi s. Howa\WED40 (CHERL 2D build: TielchihobRiod 8f the &g bidetarcd wado.7 higmaase

of these clea e oducts, 30i nd| atln t hat 12 treatnen
abr ogat ed the {?gﬁzénatrﬂ dgiin fﬁvlﬂgﬂ ’éﬂr‘W@%Eﬁlméih@Waﬁt 65 The
SCD4QL- st pavul @ahes] saasieml thdsne |vda§the feeamrdrmu&rﬁﬁé |fol@ﬂ:@d3§)0§ée§méﬁlt8§-a
not shown). CHIR 12. 12 inhibited expression of "survival”

ant i - apopt ot KoO3rghawingat Rjand feprngalopg ih stakily sammesgt wedetremingd #as human

B [ 1 f i a
St::;am | Zt e(r]I ow%@ﬁﬁlﬁstMW%ﬁw%%&?fm c%@ ylymﬂ&fwﬁeedh@s‘éb&ﬁl(é ARG

Not t i nghans hi figerentRht solpiigngandthe GHIR: k7. L?gqqpeepsravaﬂw @Hh%afnalewa@@fvéwd

t hen added. %'U\Szwlﬂ%ﬁte:@&kdd%ﬁ%@t 0,20 mnutes, 2 hour, 6 hours, 18
hour s, and 26 hours 1-1, XI AP, CD40, and f3-actin controls wer e

det ect ed 7 tern blot. 10Briefly, sCD4OL
stimul ation ri@hﬁiyéﬂ&nf%%@gﬁl@’é’ﬁn%xpr ession of M1-1 and X1AP

Buffer Composition pH | CHIR-12.12 Concentration
{ mg/ml)

10 mM sodium citrate, 150 mM sodium chloride 4.5 2.0

10 mM sodium succinate, 150 mM sodium chloride 5.0 9.3

10 mM sodium suceinate, 150 mM sodium chloride 5.5 9.2

10 mM sodium cifrate, 150 mM sodium chloride 6.0 9.7

10 mM sodiwm citrate, 150 mM sodium chloride 6.5 9.4
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over time. However, treatnent of the 5CD4OL-stinulated cells with
CHI R 12.12 resulted in a decrease in expression of these proteins
overtine (data not shown). Since M1l-1 and X1AP are "survival"

si gnal s capabl e of bl ocking the apoptotic pathway, these results
denonstrate that CH R-12. 12 treatment renoves the bl ockade agai nst
apoptosis in 15sCD4AOL-stinulated normal B cells. CH R 12.12
treatnent inhibited phosphoul ati on of | KKa (Ser180) and | KKI6 ( Se-

M) in normal eSS iheseexperireats— 1. 0-x 106_normal hunan B
cel I's from heal [ mﬁ%ﬂﬁg#Egshﬁfajﬁ%fﬁgﬁmpﬂgrg? bet ‘lé’%n 85-95% wvere
stimul at ed mthmﬁ;ﬁ%%;m%fﬁ, B-ngdam 9.2

Not t i nghanshi re, UK). CHI'R-1Z2 2 (10 rogrnt)—and€€ortrol—I g?‘?wgr_e___
then added. Cells were collected at 0 and 20 m nutes. Phosphoryl ated
| KKa (Ser180) and FiRicpehemisal stabiflyy efiee QRIREI2. 1R K od pintilicOlaiosdhehulations

detected in celds absypates mxfo\ﬁé%gggt(}gg t. Briefly, stimulation by
sCHMQA. resyfted in phosp%‘uoryl at | of TKKa (Ser180) 25and I KK f3 (Ser

181 ti mes; . t t with CHR 12.12 ab ted thi
oo TP S SRR i abrogeted Lhi

response to s timu B cells (data not shown).
CH R-12.12 treatne i nhi: bi .Ssurvi.val di ated by CD40 ligand in a
dose- dependent _nang%anrf élﬁgﬁ&af SF‘\%HI ﬁf\éééergﬁ g‘g'f]‘?"ﬁﬂ?ﬂ Qmplgs fasimogi@red using a
nor mal' hurman: BMigptd VIPrBSE hmalhthipg ditsaas s0°0aE Cenbhinpuri ty between |
85-95% wagpe stinmulated with 11.1g/m sCD4OL (Al exis Corp., Bingham
5 NottinghamsgpkesgPK). CH R-12.12 (0.01, 0.1, 0.2, 0.5, 1.0 Rg/ml)
and control 1gG were then added. Cells were collected at 24 hours.

Cl eaved PARP, and gl3s i were detected in cell |ysates by
Western bl ot. 13%%1?%?@?99%5'{—%@05 v ffsgue]%{f mg“#@{ﬁﬁtséayw Gel

i ncrease of PR orasysingandiedicipg QindiionnBiogireshsaekdtal iyTCoamassie blue
dose- depensiengtaifigginer and therefore abrogated the survival
10signaling pathway in sCD4OL-stinulated nornal B cells (data not
shown) . CHI Ryzg%z i.nhj bi ted expressi on of "survival" anti-apoptotic
proteins in & ASEEHIRTRetEHee ARlk{SBE-HPLA) t hese experinents, 0.6 x 106
nor mal human B Celnhﬁs from heal.thy donors 15(percent purity between
85-95% were sti nuCStEREHePRIOR §nd 3pgrpgatiemarelalsp Aleasures! tQor Water Rillgdeam
Not t i nghaifs hiHREC il a T6oh#s TEK IR $HoBSWRL 3Ry 1%-1&&2/55'&%%% %H%pﬁ%”tggo'

| gG were the ded. | | re collected at 22 hours.

cl eaved PARP?’%%@O%%p%g%ta?ﬁﬁgﬁﬁferﬁlog19@“&» detected in cell lysates by
Western bl ot. Briefly, CHIR-12.12 treatnent reduced M1-1
and Xl AP expfCet®i miaged Chromeegspky @Bxglrgayed PARP expression in
5C40L-stinul ated cells in a dose-dependent manner, and thus

abr ogat edSt hese Ulhork adhesget ©lateh legROHbN tag RALMBYisihd) Waters 600s HP
5CDAQL- sti mulatgd, B0l ARl B sel lv? }(:i tg not_shown). CHI E& 195
did not affect expression OfPa&nt s @8‘8‘("8%58 I SEEERSH 3 esavedile PP,
and 25 AWP, fmnd femdlidRiisecatairgind 100 hev SRRIOH 71368 8lobilkShase B at a flok Tate
these experi g@egsnd- 0 X 106 nornmal human B cells from heal thy donors
(percent purity between 85-95% were treated with CHHR-12.12 (10
jig/ml) and control 1gGonly (i.e., cells were not pre-stinulated

wi th sCDAbL Reselisasd Risessign ant i body). Cells were collected at 0, 4,
14, and 16 hours. Xl AP, cleaved PARP, and O-actin controls were

det ect ed i n CWFmuRpyaksebiligystppst ern bl ot . Briefly, the results
show that wi thout sCD4CL stinulation, the cells expressed increased
concentrations ofhesingdapllimARHIR D12 reesapidaszisd votherth ARG ned

const ant3s duib : ontrol_cel nd CHIR-12. _12 cells
(dat a not Sﬁ’ém)l?%%%géng%%r[@%gg}e@g %Trtﬁ%%aﬁ aﬁfﬁ-&‘ﬁ?‘ig‘?“l@sd‘@%"th’élﬁ’- At
trigger apopteBitenperatires, thalprotaimpresuBalole b e gatel, haulin Ak oBHEMWLALI ON.

CHI R-12.12 inhibits phosphorylation af;AKKa (Ser180) and TKO
(Ser181), Akt, ERIC 10 and p38 in normal B cells. In these




15 Nottinghanshire, UK) for 20 mnutes. Cells were collected at 0 and
20 m nutes. CD40 was i nmunopreci pitated using polyclonal anti-C D40
(Santa Cruz Bi otechnol ogy, CA), and was probed in a Western blot with
anti-TFt AF2 rnAb (Santa Cruz Bi ot echnol ogy, CA), anti-TRAF3 inAb
(Santa Cruz Biotechnology, CA), and anti-CD40 mAb (Santa Cruz
Bi ot echnol ogy, CA). 20Briefly, the results show that TRAF2 and TFt AF3
co-precipitated with CD40 after sCDAQL stimulation. In contrast,
reatment wi t kOl Bl 2idcy ahtg { QAP LS SRBTRAER)S
signaling conplex in OL- st norna ere were no
changes in Crnbﬁ@%ﬁﬁéﬁﬁﬁbﬁgGﬂﬁ@@mﬁbfmsMGMN¥U®MW®W©mlﬂbwsﬁgﬂbumﬂd by
theory, the r I t he
SiitloSerfilerdDERD FACREK o TBRh S0P Il EATTASH I fir 58, 3%5

exanpl es outlined above, Indicate that is a
dual action amfeyisApatCRA} witdngrsr mﬁtfm@atmwl stajiditst 43 delyorismarsdiy tme highiegue
conbi nati on Ofthe%élﬁﬁelmb%m @Saperaftkes, ful Iy human nonocl onal anti body

bl ocks CD4QOL- nedi at ed OIJ signal i ng pat hways for survival and
proliferation of B cells; this antagonismleads to ultimate cell
death. CHI R 12.12 al so nediates recognition and binding by effector
cells, initiatin Sg Ség%antl body dependent cellular cytotoxicity (ADCC).
Once CHI R-12. PPSRAGRee45H0 ef fector cel | s, cytolytic enzymes are

rel eased,; Peadi ng to B-cell apoptosis and l?-/ISi s. CHIR-12.12 -113- i's
a nore potent ant i heGR-12n2 fasgigtiantamplpsat Pt 3. %Eemwteé@h‘i%i@é@ﬁ n

pre-clinical {nidnms andREHESed to SDS-EX BRI Aysld éﬁ&l@h a@
Activity Against P?’I maﬁhfg Ca?lcer Cel | 3r(S?)Srl]g N ﬁeﬁg}ﬂqﬁ%g ients

In col | abor at fFEAIRRL FPBEIFi ‘f’ﬁ’lt}b‘a‘l’le‘i“h‘}é@’ﬂh@%&“&‘g 23 i’iﬂéﬂ%“éﬂd@da@@ ofyRped s
tested for a mwanhledohs ﬂfovagﬂsw dnld @eciel Witk ﬁmbﬁ:thma veAdbesbedRf AITRI Y
cancer cel% %9? m NHL and CLL and nul tl[s) nyel Ompﬁﬁt' ents

1Agoni st &f f eP™ A BpS aﬁ’B‘?“éFfill?ﬁhatzRIs'lssa?]g (éSRﬁQEPS it P%%OOSCDGE?L“]C] be
patients and .&erl\MpHOJpﬁéﬂd@HtF)sO Ant agoni st effect in proliferation
assays (8 NHL pati at i 8 tie Apoptoti c
ef fect by Annexin L@ggsrg%'?m?ﬁo‘?ﬂ Tlgqgé‘fas 3@@{3@ ”B%gie"e ReLY chigfitg apd mv
patients) 15 MVdrams mgthMW\uf\zaszmg]rml kTay refpeoeveiyn The H)SS@y sﬁe&eg\lkﬂemed

patients, ients dependen

cyt ot oxi Ci tyc'}hhf e&% ?eean smcr%h%ﬂ?ﬁblgfmé Scl?’gﬁ'ﬂﬁgE %?Eﬂnlgé’ﬁf‘gs“lﬁde
Ant i body #epeswddent awcleﬁomxmghttopn(ran Nielm@atieertise therdCutre peiei @aélss amd 6
MM 20pat i ent g% ]:Eﬁg on.of .Re

for Toxicity &tu mgén%tlgszun d]ﬁelgfg(l{r]% s?a%}h coim ans I 8a?aafl1%or%1&6 60&| 1&?{% orf_I ot
cross-react ihe ﬁmﬂmwnm@m%ﬂhéi Fspmlat@ss amﬂisméolpd@mf:ﬂhlnmde §taitle
testing toxi cQlidghfenehf @8kS12.135T 1Ll G%_ah
anti-CD40 anti blodl eg to cross- reﬁél'g %e%#%ﬁ%ad%@@%@ﬁg at% 7ot

fl ow cyt omet rshé¥Hssays. Rat, rabbit, dog, cynonol gus nonkeys and

mar noset g¥ponkeys are tested for this study. The candi date anti bodi es
show ant agoni st activity upon binding to CD40 on human B cells. To
identify an pcombrepRGLesS that has simlar response to candidate
30anti bodi es, | ynphocytes from species that show binding to candi date
anti bodi es_are t est@UPLE R RSl deRE@S in0 huRPEANS ! F OF 25 BRLAGORLS eci
act|V|ty The |y thoc ytes fgosmthe speci es sel ectag:g{3 %?1& #pecws an
ant agoni st c 2B FRIFPRSPEFICS @A A BPR DEaK sperigsisenaratesraar Be matnthakspecisst adlekgt or
their abilit YrafQend §fc¥Rs A% sBIAREDAL 0 Bl bicko® e Klald JeMDptRA0; ssing
| ynphoma cel | %I ne?thr ough thelgmsghanl smoo © che Sp% an% 51?

sel ect ed ani WAEMEIHEREFiESWeP detecéod pagi-niain peak srBCes Afiehyindubation hteS"C and 25°C
tissue-bi ndi gy sRAHR! ReRdinIC AR 0 I es
responding to the candi déellt e arlllgl Egrgﬁg%sﬁ%%q%[ﬁ%geggrg%ﬂgé%/ zgfgrlgnne
simlar to tH#ectshsdepberefymultioraandibe pﬂllﬁﬂblthmsewkrsmcws oxiaed ogy

st udi es. Initial studies indicate-ifsat the candi date anti-CD40
mAbs cross-react wth cynonol gus nonkey CD40. 10 Exanple 23: Tunor



Exanpl e 25: Liquid Pharmaceutical Formulation for Antagoni st

Anti -CD40 Anti bodi es The objective of this study was to investigate
the effects of solution pH on 30stability of the antagonist anti-CD40
anti body CHI R-12.12 by both bi ophysical and bi ochem cal nethods in
order to select the optinmum solution environnment for this -115-

anti body. Differential Scanning Calorinetry (DSC) results showed that
the conformati on st abi Iity of CHI R—12 12 is optimal in formulations

havi ng pH 5. n of SDS-PAGE, Siz cl usi on
HPLC ( SEC- HPLéea?er g SR Pty @‘éﬁ%{ﬁb Ef”?"éER“’HSL maﬁass?@wa@ t he
physi cocheni cdlevehipacbm]jonbtgoragé at@bﬂcl%naamieZErAg&]eﬁtptdnﬂai at FH 45&9@};@ 6810, as
5.0-5.5. In view af _t sults, one_recomen

phar maceut i caf"PE AdbE %S]o rﬁ%&%‘f’bfa%‘lgﬁbe ¢HRiRs! Za]r?tfPfE}b‘WmFSsﬂf %9 £dermiunentison

conpri si ng CHufRut 23%2 s@kgatda Gidte dRRctBMinBH 7 ﬂn%ﬁ@toeduhile“le@lﬂ%ltl"/olo I nM
sodi um sucgl nat e, about 150 i.nM sodi um chl ori de, and havin
BRI ody

about pH 5°5. 25%°ERIGT BFIE dftectedripotmphifarmulations (dapypot shawm). 181

used in the f&EﬂullﬂﬁdaQFCI-HRudl]QSsmcﬁeﬁaMﬁEbuﬂﬁH'@.@lma| anti body
produced by a CHO cell culture process. This MAb has a nol ecul ar
wei ght of 150 kDa and consi sts of two |ight chains and two heavy

chai ns |inked Loggt is tar et ed .against the
CD40 cel | gur;cgqgratet&?g Efﬁgﬁgf%qgsfgp‘ha’ 11318:1%91‘1" er realimg aidh g
normal and fAan i ODfsor treatnent of various cancers and
aut oi rrrrunell |g AR troty oy “ease > Fhe—anti -—CD40—drug—substance
used for thig 8t 85 v‘ﬁs a—CH- B ./6,5,4 puri-1 ed aieBEEE (CHI R 12 12)
bul k 1ot. The conpositt-on ‘[: ?he 48r%gl§9:§st aroe WE9°D. [140°Gg/[Hh°C

CH R-12. 12 antibedy—i-a-—10 sddi®m ¢ at 150 1 sbtimum Al or | de,
at pH6.5. T Songole d P98 La3d (1989, Lo (€8 ¢ etld] vddldr uly
subst ance, f oPHdned bt tre %th 860 g5 g 43227 | Al
testing al ongpiikst st AB8 1 QB7se=.r,,.ﬂ'&,— - h8d 1t 7% poil s

The stabilit) P éri’\! e;gg;wre :§9 b al \fqlioc oflPhe Mlm §l$lf$§f Ance
agai nst di f f P .ﬁtbvp'-‘ 958 Lt § s 44 he87chy) Bedd 19 bAnclekid rafli bl |
each San‘p' e \v&] 6r§ete'%9;$]e g ‘jl | /89&0 8\69'“’ ncﬂ&r ed 56’] Tiﬂ')q e >012'£Q5
Tabl e 20. CHIBETD 10! 992 i %0 o874 p ¥l dathfos] tidn IpMICHRAD 12
Concentratio .pHR‘:S/ d 99_]-_"'] rﬁ.\'ﬂrzéndi 8t ci $14 e, <180 ni64 1 |d3&i um 64 ori de
4.5 9.0 10 nB29di L5 udPRdar 61650 3% dadOund Bt orli3§@ 5] 04%6 3 10

MV sodi um succinate, 150 nM sodiumchloride 5.5 9.2 10 ni M sodi um
citrate, 150 nM sodiumchloride 6.0 9.7 10 mM sodiumcitrate, 150 mM
sodi um chl.ori 4 10 mM sodi um phosphate, 150 nM sodi um

chl ori de 20 r?%%s’gbcﬁqj‘f’r‘f’é’ﬁﬁsphat e 150 mvl sodi um chl oride 10 nM

gl ycine, 150 nM s (?1%) 8 ? s icochem cal stability of
the CH R 12.12 an g@f e Fﬁélek?%f?q tBEu!s“taF rIARR 2t 12 3m the vt nsalsmgeeh, usi ng
t he fol | ow necidic Oﬁirﬂﬁt@bh‘ited E-lrfufr@]{aﬁrﬁelnﬁ’dm RAREYREBY arfdad-@FdhifR Mkirke RRtion

Conf ormt i onal __st abi % of . different ?r ] atlﬂc%n sanpl es was

VG SRIeE PEERPINRRIBRS G S P Wy e SReerdsnas o€tbat 107 i .

noni t ored usi ng
SDS- PAGE20 pemeﬁraggmeﬂmmamnngaﬂdn PQE CBRL . 0N spsEiEsLane 5didiEodrRitks US| ng

R e T T T e
(~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

25  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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Si ze Excl usion Chron2al ograph (SEC HPLC) Protein
fragnentation and aggregati on were al so neasured by a Water Alliance
20 HPLC with a Tosohaas TSK-CGEL 30008 WKL col um, 100 i nM sodi um
phosphate, pH 7.0 as nobile phase at a flowrate of 0.71Mmn. Cation
Exchange Chronmat ography (CEX-HPLC) 25Charge change rel ated

degradati on was neasured using Waters 600s HPLC systemw th a D onex
Propac WCX- 10 col umm, 50 nmM HEPEs, pH 7.3 as nobile phase A and 50

i i M HEPES corgb g I}grgg ) S

flow rate of ?Chﬁ?gn %%F&Egé}tﬂl tg% %E‘ gt(gdﬁ]sosfl%il ! %?Sfrg ]H%?Flelt:fIa%bc’%‘t
stability st udsH.SfI'ﬁér mal unf ol di ng of CHI R-12.12 reveal ed at |east
two thermal transitions, 35probably representing unfolding nelting of

the Fab and thgyEg,, dp&&hfage {E@a{pfe% V@b pp At ob'tﬂh@i Efgtaﬁfe%vl;;ﬁs the

protein pr %Sumu)én@rggﬁ@@?éa? ne SRStk dd stotaet QGimijtR signal. -117-
For the fornulation screening pur pose, t he I"owest t%erma transition

omper atur e WISGRFITTPY = MIE AT TTY S MR Ml T > )
of LOL'm“hati op phs. Fp#ul %({ongsigf 416; Sjbgcb t50 prggl dg‘ffr@ - Cé%g
\é\nt}]errrialg ﬁ{el fJCbﬂﬁfol'“‘ zw.f“ 49.8°149.8 149 7] ép:?ﬂ}’f:{z. "33 7. a'r'" 3.6
CHIR 12. 12 f ofriF sitopis: Lr%g%; T pprh o0 0950 1326 1380, 1442 564 4
for 2 months aI. 2 £ bi SN2 Sae. pALE 34’5‘;'1317 (CS'J’&L":BI%@ ng.‘z’gﬂvﬂrrv
Under non-red jﬂ.ﬁlb . .7: 5(;% ‘le:m ?dg‘“i‘é“ “3:}%& Tk ".'9 ] of
23 | cDa and 27 'O'v kb 0.3%"‘:’3 tgi ‘.3 rir.ﬂ}‘:ga WL‘.SM3 Sel Y % ;95 wﬂ‘.c
species with AREEY 51 2fa 'q"'gbt‘zﬁs o V’Z ﬁ‘ﬁ 133‘31'%.3;6.“. i 63125 8{;6‘,"{
appear ed | ess-de-5H ENAIRAE) 21;90:?03 w—th kﬁcf‘%:fio 43; Ba—eot-d—Be
seen at pH 7.5—5-’%7“’ pt 4}‘53 183 mﬁuﬂder— r’cdu:3 % 'fgzlé 7g2; HS; -

CHI R 12, 12 ol Pl d B T3 L oL ot BB 1398, Lt dminb—wioh

MWV of 50 kDa and 24 kDa, respectively. The 100 IcDa species seened
not fully reducible and increased with increasing solution pH,
suggesti ng nopsfdisihfi de 20 coval ent association might occur in the
mol ecul es, Since there were other species with unknown identities on
SDS- PAGE, 18t abi | i tje BB hpsa vidfirapireliee{ on coniprmational 4nd physiqeehemipabyiabilifiss

remai ni ng pur it grod- 1204 I%hal?gelcaangE%mH A drRABorA lvaP bremBhicl - @ wmvllﬁﬁﬁ a
nore stable e%w ronm&*nél R— 12.12. Few aggregates were detected

by SDS- PAGE ({f8f42iapp2 % 13de. Hbiﬁ'é:wéh&wy%’f@d at pifS.0-fpp.Based on
anal ysi s det egienil stabiityi Htfta’;l(bhe deﬂ%nln&le&%qﬂ& phitadsRidl ﬂﬁﬁklame&lr%ﬁsmgan

30aggr egat i on, spe s.as.a front S S_separa mal n
peak speci es, ™} ﬂi“iﬁpg Isa o pmHgton & g@isﬁﬁ cggﬁaﬁﬁd‘hﬁﬁ’@?éop@ﬁdlﬁéﬁm’rﬂﬁ@d Bhack
of the maln maﬂn IS)pﬁI@II :&ﬁl,umasndm&mlaboui 1 80 F80 o dHRE GhlGxEd e)VBfdehAR &C e dr
post - mai n pealﬁous[ 5$s After incubation at 5C and 25C for 3 nonths,
negl i gi bl e anoun 5 6 protein fragments and aggregates (<1.0%) were
detected in the above formnul ati ons and the CH R-12.12 mai n peak

speci es renai 8= 99% Y.,(data not shown).
However, pr OtI—B\.aml %& Clini gl%aiesm ? 1 n storage at 40C

and m)refra gapo orRd at pH45and pH 6.5-9.0, as shown in Table
21. After incu at|n the CHR-12.12 fornmul ations at 40C for 3 nonths,
about 2- 39 aggreg@ﬁ@&eeaﬁeaeaﬁeﬁ% @-‘thé‘an@#eéwélgﬁpag%(%fa befd i e | ess

than 1% 5 aggregates were ‘detected 1 n other t1ons (a'ata not
shown). The %SEestimpthemvetyinpati-CRAP 28 eTeky tmrz incude B-caid byenpborad Chroaic

about pH 5. 0- L@lnghocync Lyphatit FL%S- -Actle glﬂﬁﬁo@]agt‘?@wukémg {AI%_" ﬁuliléle 12

Stabl|lty sarrp eés uUnder rea tIrTE an accel era tor
condi tions. SAypme (WROnWaldanstromisMagrasiebulinegia; ang Syganit Gaﬁleme@s Dircat0.C
3mt=0
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40C 1 m40C 2 m40C 3m Control 99.4 99.2 99.9 99.5 <1.0 <1.0 <1.0
<1.0 pH 4.5 99.4 93.2 86.0 81.3 <1.0 6.4 13.2 18.1 pH 5.0 99.8 98.7
91.3 89.2 <1.0 <1.0 7.8 10.2 pH 5.5 99.8 98.9 91.4 90.6 <1.0 <1.0 7.6

8.8 pH 6.0 99.6 97.7 90.4 87.3 <1.0

The signal for these diseases is determined in phase II although some measure of activity
may be obtained in phase I. Initially the agent is studied as a single agent, but will be

combined with other agents, chemotherapeutics, and other antibodies, as development

proceeds,

5  Phasel
» Evaluate safety and pharmacokinetics — dose escalation in subjects with B cell

malignancies.
Choose dose based on safety, tolerability, and change in serum markers of CD40.

In general an MTD is sought but other indications of efficacy (depletion of

10 CDA40+ B cells, etc.) may be adequate for dose finding,
= Consideration of more than one dose especially for different indications, e.g., the
CLL dose may be different than the NHL. Thus, some dose finding may be
necessary in phase II.
» Patients are dosed weekly with real-time pharmacokinetic (Pk) sampling. Initially
15 a 4-week cycle is the maximum dosing allowed. The Pk may be highly variable
depending on the disease studied, density of CD40 ete.
« This trial(s) is open to subjects with B-cell lymphoma, CLL, and potentially other
B cell malignancies.
* Decision to discontinue or continue studies is based on safety, dose, and
20 preliminary evidence of anti-tumor activity.

= Activity of drug as determined by response rate is determined in Phase II.

» Identify dose(s) for Phase II.

Phase 11
25 Several trials will be initiated in the above-mentioned tumor types with

conceniration 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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1.9 8.2 11.7 pH 6.5 99.3 93.4 89.0 86.9 <1.0 5.6 9.9 12.4 pH 7.0 99.2
93.9 87.4 85.1 <1.0 5.5 11.1 13.5 pH 7.5 99.1 92.8 84.4 81.9 <1.0 6.4
12.9 16.2 pH 9.0 99.3 82.4 61.6 50.6 <1.0 15.4 36.2 47.6 15 CEX-HPLC
anal ysi s. CEX- HPLC anal ysis detected the intact CH R-12. 12 as
the main peak species, acidic variants eluted earlier than the main
peak species, and C-termnal |ysine addition variants eluted

post - mai n peak species. Table 22 shows the dependence of the 20

per cent ages ofCrhdveidn@iiR midyNéhd ¢ AR Knbieltan dre dode, SREGHR $hadl BEL s%ﬁ‘édgl'ec
variants on solutlon H The control sanple already contained a high
degree of aci dnay b /fste é%“(a“‘g‘g%edpb?%géﬁﬁ“% due to early-stage

fermentation and purification processes. The susceptibility of
CHLR 1202 o g B oLt o0 L S enses By e L e Pt
nore aci di ¢ speci esL2Yaliés Wit GORE@ to CRGRNG, anll BRnReleRBHt age of
acidic species I-nCII;c?“? gs,lgge I‘SIIhI]%rfgtuxan® E)I‘hCHOP-R failures
» Intermediate NHL: CHOP-R failures
» Multiple Myeloma: Chemotherapy failures
| |
10 v’ Decision to discontinue or continue with study is based on proof of
therapeutic concept in Phase II
v" Determine whether surrogate marker can be used as early indication of
clinical efficacy
v’ Identify doses for Phase ITI
15
Phase II1
Phase ITI wiil depend on where the signal is detected in phase II, and what
compefing therapies are considered to be the standard. Ifthe signal is in a stage of
disease where there is no standard of therapy, then a single arm, well-controlled study
20  could serve as a pivotal trial. If there are competing agents that are considered standard,

then head-to-head studies are conducted.

25 Many imodifications 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

30  included within the scope of the appended claims and list of embodiments disclosed

-122.



i ncreasing pH. The charge change-rel ated degradation is |likely due to
deam dation. The -119- above data indicate that this type of
degradation of CH R-12.12 was m nim zed at about pH 5.0-5.5.
Tabl e 22. Percentage of peak area by CEX-HPLC for CH R-12.12 in
different pH 5fornul ati ons under real-tinme and accel erated storage
conditions. Sanple Main peak % Acidic variants % t=0 5C 3m 25C 3m
40C 1 m40C 2 in t=0 5C 3m 25C 3m 40C 1 m 40C 2m Control 49.2 49.?
30 0 35 & a9 getim %ltﬁ%glgspééﬁgfteﬁéﬁﬁ%ggplgyegE‘eréh,%hér%iéusgf i § gemric and

- - - describtive sense only and not for purposes of limitation.

All publications and patent applications mentioned in the specification are
indicative of the level of those skilled in the art to which this invention pertains. All
5 publications and patent applications are herein incorporated by reference to the same
extent as if each individual publication or patent application was specifically and

individually indicated to be incorporated by reference.
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49.6 49.8 48.3 40.6 31.4 32.7 31.8 35.0 44.3 57.1 pH 5.5 50.7 50.3
48.1 40.0 30.2 32.6 31.8 37.8 48.9 63.3 pH 6.0 50. 2.49. 9 47.9 37.4
23.9 33.1 33.6 38.5 54.9 72.7 pH 6.5 49.4 49.9 42.3 29.7 14.6 33.3
33.6 47.7 65.2 84.6 pH 7.0 49.7

Applicant's o agent's Intemnztional application No.

file reference PP20107.004 PCTIUS2004/

INDICATIONS RELATING TG DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bis)

A The ndications made below relate o the deposiled microorganism or ciher biclogical maferial referred to in the deseription on page 13, Hne
25

B. IDENTIFICATION QF DEPOSIT Further deposils ara identified on an eddiiona! sheet ]
Name of deposilory institulion

Americén Type Culture Collection

Address of depositary insitution (fnclding postal code and cotinlry)

10801 University Blvd.
Manassas, VA 20110-2200 USA

Date of deposit Accession Number
: 17 September 2003 PTA-5542

C. ADDITIONAL INDICATIONS (faavs blank if nal agpliceble) This information Is continued on an additional shief [

Page 22, line 20; page 75, line 11; page 142line 9

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (i the indicalors are not for aft designated Siates)

E. SEPARATE FURNISHING OF INDICATIONS {feave biank if not applicable)
The indications listed below will be submitted fo the Internationa! Burean later {specify the general nature of the indications e.q., "Accession

Number of Daposit')

For receiving Office use only For Infernaticnal Bureau use oRly  —ea——am
] This sheal was recelved wilh the intemational application [ Tis sheet was recelved with the Intemational Bureau on:
Authorized officer Authorized officer

Form PCT/RO/134 (July 1998) -124-



49.9 21.9 - 34.4 36.4 64.4 - - pH 7.5 49.3 48.3 12.7 - 35.5 40.1
79.2 - - pH9.0 41.3 31.8 - - - 44.7 59.9 - - - Conclusion 10The pH
has a significant effect on conformational and physi cochei ni cal
stabilities of CHLR 12.12. Charge change-rel ated degradati on was
determined to be the main degradation pathway for CH R-12.12, which
was mnimd zed at _pH 5. 0-55. Based on overall stability data, one
recommﬂ!’@'ﬁ"rfclfﬁ?ﬂfs § utical formul &b bHPAG si t hi

ant i bodl/ g ! i R.12 12 af ahc?[f}-? Aimlrril
formul ated in 15about 10 i nM sodi um SUCCI nate about 150 i M sodi um

chl oride, and having a&ﬁ@{ %&-’ﬁ% t . Clinical
Studies with CHIR 5.9 SREA 1IN T@ﬁ"ﬁﬁ'&%ﬂ"" QB@N“%S 20The
overall objective is to prow%é) s RIPEQRIGAL MR TER Y, apy for B cell
tunmors by targeting themw th an % 40 1gd . These tunors

i nclude B-cell |ynphoma, Chronic L?fﬁarrp ocyfs ¢ Lyphoma (CLL), Acute
Lyi nphobl astic Leukema (ALL), I\/UI ti pI e M/el oma (M), Wl denst rom S

Macr ogl [@ Tk : o B bistog 5t refrmed lo in (hé dEScripbih & page 16, fné
t hese di seases |s det ermned in phase h although sone neasur e of

activi tyB %‘E&T@jﬁﬁgﬁp rmphase -t tra l%ihﬁgeﬁwg% é!ﬁ*rglunanaddmonalsheet E]

as a si yﬂlﬁgg i[or&tgshiung - will be conbined with
chenot H nd ot he es, as devel opment proceeds.
SPhase ;I  Eval uate sa?@F h@egﬂgre%ﬁke&@hneti cs - dose escalation in
subj ectls B-coll—ne AC1-e -hoc : 0aSE z
t ol er,,atlim?y PStiton felidrapel o etnbd | or s of CD40 In general an MID
i s sought but other i A6R0tHvivemigBlok ef fi cacy (depl etion of

Manassas, VA 20110-2209 USA

Dale of deposit Accession Number
17 September 2003 PTA-5543

C. ADDITIONAL INDICATIONS (feave blank if nof appiicabls) This informatien is conlinued on an additfonal sheet [

Page 22, line 20; page 75, line 11; page 127, line 15; page 142, line 10

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE {f the indicalors are not for all designated Stafes)

E. SEPARATE FURNISHING OF INDICATIONS (feave blank if not appiicable)
The indications fisied befow will be submitted 1o the Intemational Burealr ater (specily the general nafure of fhe indicalions e.q., *Accession

Number of Daposit’)
,———-——-— For recelving Office use only - For Interational Bureau use only
1 This sheet was received with the international application (1 This sheel was received with the infemational Bureau on;
Authorized offfcer Authorized officer
]

Form PCT/RO/134 (July 1598) 12
-125.




10CD40+ B cells, etc.) may be adequate for dose finding.

Consi deration of nore than one dose especially for different

i ndications, e.g., the CLL dose may be different than the NHL. Thus,
sonme dose finding may be necessary in phase IL Patients are dosed
weekl y Kwhit-te 1 ekt | (Pk) g. Inifjally 15a
4-week cycle is thenﬁnagp%@gg@rtﬂgﬁgﬂ% 55% 45& may bE{"ni gﬁi" ¥R
vari able d %tr@’dl sease studl ed density of CD40 etc. This

trial (s) i bjects with B-cell Iynphon%f' CLL, and
potentially ot :

di sconti nue or corqumeatsmu':asu,rﬂm RO w-,r dsas-mand
20prelimnary evi dm%%ﬁ sy, rERG blHdorPf drug as
det er mi ned by THERDGISBRON MICBODRG PURE aeEpﬁl'sm

dose(s) for Phase 11 Phase Il 25Several trials will be |n|t| at ed in

the above-nentioned tunor types IERMIGTBMLeORMat i on on B-cell

| ynphorma,  CLL reasor i phsz ddaslonmme iiideostansiis peRsuANRYS RIBRY b e
required in | ow gr ace"RYIABTLRYSTNRIENT BEHRPURSVANETORILEAS. CD40 may

have a di fﬂ%ﬁﬁﬂhﬂ‘cﬂﬂﬁsg Sdepandi on the grade of |ynphoma. In
| ow- grade di'sease acts nore as a survival factor, preventing

apopt osi s. Werofende di sease, interruption of CD40 signaling
may | ead to c%‘g “Rbre than one dose, and nore than one

schedul e may lmxnﬁrﬂi&m!cbm a random zed phase Il setting. In
each disease, target a popul ation that has failed current standard of
care:t 5 Clghssubah sahiSe wesi stant to Canpath(r) and

chenot herapy Low grade Nﬁﬁmﬁytuxan(r) or CHOP-R failures

I nt er medi NHL %—‘QDW far |lures Miltiple Myel onma: Chenot her apy
failures 16™1EES FEEBhti nue or conti AU RireH CeBIE i s based
on proof &fpustiyeidapdalirs.s.e Mt n Phase || w»Detsx m ne whet her
surrogat e"ﬂ‘?‘ﬁ’f%@?‘“’ﬁﬁﬁ’%"’dﬁ%ﬁ" 1 SMEHPAE | ndi caPTA#*Df clinical efficacy
| dentify doses for Phase |1l 15 Phase ||| - Phase 1l wll
depend onwwmﬁn@hrs_dme-dmmnpw notREcsibAp it wdicercd
conpet i ng§itiel CEH PRI AL 2083 by i (et sh iy ATberitienddpy nal
is in a stage of "di sease where there is no standard of therapy, then
a singl e AFKPUREFQUESENEL ol | Weiwltl bistyrodcauhtdfosthy et saspevot al trial .

| f there a8:f6Q 'g@,g . [
head-t o- h&aﬁwﬂ%ﬁgﬁg‘%mraé ainy %ﬂﬁd«:ﬁ' %&g‘mﬁ@ﬂﬁdﬁﬁdﬁtﬁm
enbodi nenFS“'d?*ﬂ‘?‘é“ﬁ?'nWmﬂanmmﬂmmh herein will come to mind to

one SKil | @@k, kdfuylad b8y Jeg ving the
benefi t ohﬁh&l.ﬁmﬁf&ﬁ@dmm ?ﬁ%{ﬁ&%f% g‘f"%g‘ %?gﬁ‘%t. ons and

t he assoc%gg&gﬂ&w Qﬁigﬁr{m S ;ﬁyfbe %nderstﬁdﬁ?ﬁﬁéﬁat t he -

i nvent i oNseskanQk ara
di scl osedwmhmm‘rmtr ons and ot her enbodi nent s are i nt ended

be 30 h d | f
erbodi ot o ekl b U il e SERAT b 0 R BB Bt oy 0

her ei n, r used in a enerlc and descriptive sense onl and not
for pur pog"%“g Gi L (el ‘W“ﬁﬂbﬁ“&“&%ﬁ’ﬁ%‘%‘d‘ﬁ%‘%
applicati ﬂnﬂwﬁﬁf}&hﬁi’lﬂdﬂdnﬁtﬁirﬂﬁa&ﬁeﬁdtf\mtl on are indicative of the

| evel of thos {led | the art to which this invention pertains.
Al 5 pubkiEA et SR ARl Galyons are héPE ﬁ@%rat ed by

reference to t he sarre ext ent as i f each individual publication or
pat ent apft f(g\g%us‘;gg,ﬁ”or cally and individually indicated to be
i ncor porate rence Applicant's or agent's file reference
PP20107. 004 | nt er nat i onal appli (‘,atl on No. PCT/ US2004/

Recoived  Kov-03-03 DE:20en Frop=510 923 4755 To-Intellectyal Fropert  Pace D02
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| NDI CATI ONS RELATI NG TO DEPCSI TED M CROORGANI SM OR OTHER BI OLOG CAL
MATERI AL (PCT Rule 13bls) A. The indications made below relate to the
deposited m croorgani smor other biological material referred to in

t he description on page 18, CATI ON OF _
DEPCSI TFurt her deposits are .ﬁ@“ﬁ%ﬁ&ﬁ Iéﬁ%@d. tional sheet !ri.4
Nanme of depository institutionl American Type Culture Collection

Addr ess of deposl.tarya bmﬁg'atedtahtﬁlGD@i)Hﬁh#ﬂh&ﬁcl@ﬁﬁfaﬁﬁbo@?gﬁggﬁ ggggﬂry)

B A e L B
cl eave bl anbmi)-eﬁﬂ%ssﬁ‘l@m:l'l %ﬁ‘lgln%&hblﬁl érlrt‘;fo g‘@‘dgcﬁ%ﬁ Io?mﬁ@?&a'n?%ﬂis n_an

addi tional sheet Page 22, |ine 20; 42 line
9 D. DESI G\ME%S‘MPES \F*@RSMHF@BMIM E@AW@‘H@dAIREhM@DEO(an gehk

i ndi cators t._f FURNI SHI NG
OF | NDI CATI %gégx}g Fﬂaér?k° |’f% S h%gbq%‘i Qﬁreﬁ‘ﬁé}mi‘ ﬁ%R@aﬁE“b‘ns |isted
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I nternati Ona%pos%ué with the ATCC as Patent Deposit No. PTA-5542 or the monoclonal
antibody CHIR-12.12 obtainable from the hybridoma cell line deposited with the
ATCC as Patent Deposit No. PTA-5543;
b) 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;
c) 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
d) a monoclonal antibody that competes with the monoclonal
antibody CHIR-5.9 obtainable from the hybridoma cell line deposited with the ATCC
as Patent Deposit No. PTA-5542 or the monoclonal antibody CHIR-12.12 obtainable
from the hybridoma cell line deposited with the ATCC as Patent Deposit No. PTA-

5543 in a competitive binding assay.

2. A conjugated anti-CD40 human monoclonal antibody according to
claim 1, wherein said monoclonal antibody is selected from the group consisting of
the monoclonal antibody CHIR-5.9 obtainable from the hybridoma cell line deposited
with the ATCC as Patent Deposit No. PTA-5542 and the monoclonal antibody CHIR-
12.12 obtainable from the hybridoma cell line deposited with the ATCC as Patent
Deposit No. PTA-5543,
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bi ol ogi cal materi al %f er rzler1(1jc>ntog)lonallq ax&tﬂagd}g go%:prnjsgzg a 1Eht0crﬂam variable
domain containing residues 44-54, 70-76 and 109-117 of SEQ ID
NO:2;
b) a monoclonal antibody comprising a heavy chain variable
domain containing residues 50-54, 69-84 and 114-121 of SEQ ID
NO:4;
c) a monoclonal antibody comprising a heavy chain variable
domain containing residues 50-54, 69-84 and 114-121 of SEQID

‘ NO:35; !
d) a monoclonal antibody comprising a light chain variable
domain containing residues 44-54, 70-76 and 109-117 of SEQ 1D
NO:6;
e) a monoclonal antibody comprising a heavy chain variable
domain containing residues 50-54, 69-84 and 114-121 of SEQ ID
NO:7; and '
f) a monoclonal antibody comprising a heavy chain variable
domain containing residues 50-54, 69-84 and 114-121 of SEQ ID
NO:8,
or is selected from the group consisting of*

a) 2 monoclonal antibody comprising a light chain variable
domain containing residues 46-52, 70-72 and 111-116 of SEQID
NO:2;
b) a monoclonal antibody comprising a heavy chain variable
domain containing residues 45-51, 72-74, 115-120 of SEQ ID NO:4;
c) 2 monoclonal antibody comprising a heavy chain variable
domain containing residues 45-51, 72-74, 115-120 of SEQ ID NO:5;
d) a monoclonal antibody comprising a light chain variable
domain containing residues 46-52, 70-72 and 111-116 of SEQID
NO:6;
€) 2 monoclonal antibody comprising a heavy chain variable

domain containing residues 45-51, 72-74, 115-120 of SEQ ID NO:7;

and
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5. A conjugated anti-CD40 human monoclonal antibody according to
claim 1, wherein said monoclonal antibody comprises an amino acid sequence

selected from the group consisting of:
a) residues 21-132 of SEQ ID NO:6;
b) residues 21-239 of SEQ ID NO:6;
¢) SEQID NO:6;
d) residues 20-144 of SEQ ID NO:7;
e) residues 20-474 of SEQ ID NO:7;
f) SEQIDNO:7;
g) residues 20-474 of SEQ ID NO:8;
h) SEQ IDNO:8;
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If the cedar= [noul ddie orbs destroyed daring the effective teen of
the deposit. it :bell be your responsibility to replace themwth
Livia Rum of the sane. The Hod= will be maintained (bra period gat

| east 30 years fromdate.prdepooft, or five years ntar the net Mn
ragnen tar a sanpl € mﬂf’%‘ﬁ’&%gf‘lg%of%Eéép.quﬁénWS@éeﬂ\&Q"ﬂﬁ o $EQ 1Ray
other earustrios argogtgnatery to the Budapest Treaty. Thefriability
unite manna cited shore wax tasted Scptanber 23 2003. On that datt,
the eul tuees Tian; Wi aBfsidues &1-23% Pf%@&ﬁﬁl‘b@é@m osiduga2thét4 of/SEQ ID
Anmerican Typo G li q;j’@):g,col tation, roma r, VA 20110-2200 VSASi ganture
ptpersou Inning hathatity to represent ATCCl a.ter:grtarrie, Paced
Speci al s' ANCC Pliant Dsiduesi 21023Ppaft SEQ IR Nebé endresidu@0D-4 Haof /SBEX UAL | er
Rae Docket or Cant g0 P20707. 001 Recei ved Ao -01-03 011Z0OanFrar 3113
923 4796To-1 lite I' Tactoal P/OPOr tPus 002 THAT WHICH IS CLAI MED:
1. A conjugated ant ily CBEQ Ibuieus ard 8BQIIDMND: 73t i body that is capabl e of
specifically binding t Lgen expressed on the surface
of a human CD40- exﬁes@@@@ﬁé@%&f%ﬁ%ﬂ onal antibody being free
of significant agonist aclivity, whereby, when said nonocl onal
antibody binds tg then RAfugand EﬂﬁﬂD%Hﬁxﬁ&Sﬁ&m@an&lQﬁib’%ﬁ%BPﬁ? of said
cell, the gromh or differentjation of said cell is inhibited,

wher ei n sai Je558R8 clagharhersin sasbmgnoclonalenibody hins 9rhumae CH48 aptigen

consi sting Wk an affinity (Kp) of at Bhstdo®¥RpOC! onal antibody that binds to an
epi t ope ‘capabl e of binding the nonoclonal antibody CHIR-5.9 '
obt ai nabl e fromthe hybridoma cell |ine deposiled with the ATCC as

Pat ent Deposit . > . ocl onal ant i bod 4 R-12. 12
obt ai nabl e fromy’?he ’E@-fﬁtrolr@gérgd %{é’] (?B[I?q ﬁ%ﬂqﬂgbo g‘ﬁ?"ea a%ib{’%y %l%cgaﬁ'ﬂ cC as
Pat ent DepodieteiiNeid iRdrckBd3ntibody binds to human IED4@ aniyen elitmalafidy ihgdy

t hat bi nds oF S 12, i {,ope conprising residues 82-87 of the human CD40
sequence shown Tn ID NGO 10 or SEQ ID NO 12; c) a
nonocl onal antibody that binds to an epitope conprising residues
82-89 of the hupan 0 sequence in SEQ ID NQ 10 or SEQ ID
NO 12; and & %coﬂ}lg e%ﬁﬁ%@aﬁﬁppml e dY S #pet es wit h
t he nmonoc! @rakdiggdlaibndfiereinlsRd 20PuiddanAalT4e Himat bR 1M PIEeRs g€l |
|l ine deposited with the ATCC as Patent Deposit No. PTA-5542 or the
monoc| onal “YH&FI A tigsarhiadngirapmeninf seid soneclonabantibedy, whpreiseidna cel |
li ne deposicé§ekawdtihehbf rAdittR 288 br sRRARSNY bilRng 3 ArdIRARn Ch4B
conpetitive binding assay. 2. A conjugated anti - CDH% human nonocl onal
anti body aée#€®i ng to claim 1, wherein said nonoclonal antibody is
selected fromthe group consisting of the nonocl onal anti body

CH R-5.9 obtainable fromthe hybridoma cell |ine deposited with the
ATCC as Pat ent Pepodihe comgugapiant@asbinging fragmentof olalno B.avhesain sdiddy

CHI R12. 12 i I i ne de L wi th 1lhe
ATCC a5 Pat ORTDBReE T Rt (R bph SO ofFheh et BPERb Y Tragll human
nmonocl onal amkit frigsubpt, aod osidglerghan BV fgmeht. wher ei n sai d nonocl onal
antibody is selected fromthe group consisting of: a)a nonocl onal

anti body conprising a light chain variable domain containing residues
44-54, 70-76 and. 10Thd dchjhiedERi-CDANGIRan M) cBBAICAKIlof @Rt | body
conprising a eavy.ch i n.variabl e domain containing residues 50-54,
69- 84 and EEFINEL =‘§E‘€$“I‘ poLdmoncclenplantibody it Bradicediing GdBel agri si ng
a heavy ch@,{dqhéﬁ%hj%taj_dormi n containing residues 50-54, 69-84 and
114-121 of SEQ ID'NO 5; d)a nonocl onal antibody conprising a |ight
chai n variabl e domai n containing residues 44-54, 70-76 and 109-117 of
SEQ I D NO 6; e),3 non I ti body c ri.Si . chain

vari abl e domai nﬁ'cont g&%?ﬂ%erfﬁé%n%fu soxgtd’?ggc,’m%&gﬁgﬁﬁﬁ’ﬂ- 21 of SEQ
| D NO ?; amadndcloaairmptilocly anakdiagioiahg dfjclaaEnsi0sn he nanti@ené ofhai n

vari abl e domai n cont ainin resLdu(?? 50-54, 69-84 and 114-121 of SEQ
medicament fof 1n 1b1t1n% growth or differentiation of a normal human B cell.
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c) a nonocl onal antibody conprising a heavy chain variabl e domain
cont ai ni ng residues 45-51, 72-74, 115-120 of SEQ ID NO5; d) a
nonocl onal anti body conprising a |ight chain vari abl e domain
cont ai ni ng residues 46-52, 70-72 and 11 hi 16 of SEQID NO6; e€) a
nonocl onal anti body conprising a heavy chain variabl e donain

contal ning 1 oS dues 49updnnZnddu A EnbANe Ak OER M BP0 02
nonocl onal anti body conpri sing BPN Vari A

cont ai ni ng n@‘maﬂmnd’ﬁC@lqonmmﬁigporﬁ&ﬁng% B el SEh m{bffdal&amﬂouﬁt ofa

' t ed I b d di 1,
wncr e sai MBS CPTE R -en f ey S eero o aid fuffce

sel ected fromthe group conS| sting of: a) residues 21- 132 of SEQ I D

NO 2; 6) residu I D NO 2; c) . SEQ.ID. NO 2; resi dues
20- 139 of SEQ | %EE?P%%E 3 és"mﬁeﬂt&égcmugsﬁéamfbcﬂéﬁhmm SEQ I D

NO 4; g) reﬁblﬂ)ﬁ@ﬁ&ll%ﬁh&lﬁ? a&fom@Eng'a% Mlams V1o %h&mtée of y) residues
21- 132 of SEQ.ID NQ 2 resi dues 20-139 of SE ] ) residues
21-239 of lqameméoalng&‘?ams@gqll&ﬁ@@@éanmabhm% gefh wh;renn s#) resi dues
21- 239 of I QID
NO 2 and SEQ i Zg“%?\%w% %ﬁé‘a&%&d"gg é“@%%d BT B0 figat

conj ugat ed eéﬁﬁsemweﬁwﬁﬁahofmmﬁbdhal antibody according to claimli,
wherei n sai d nonocl onal anti body conprises an am no acid sequence
selected fromthe group consisting of: a) residues 21-132 of SEQ ID
- NO 6; b) residuéds 21-28% dbfo SeQod Ifbrm{&ilﬁtlng:proISEQ1dﬂlbﬂ‘d®oﬁnaIdh)1mE1eBi dues

20- 144 of X esi dues 4 I.D QID
N7 gy r cam s gkl &R R e Sl rigli Beerd it

resi dues 21-CIBP anfigeSEQEBNG G auttho eﬁdaidlLB%é‘eHZﬁrcﬂJﬁékh@:f corfpsihp NO 7;

j) residues r§1t23 qc;I3 éggn*‘ %6 and re dues 20-474 of SEQ ID NO?
k) resi due§"PAT188E B REsC ~"e'?;fﬁ’ﬂno“l“b i2fawasasl antiACl0 hymen | p NO. 8
1) SEQ I D WOnécl@atiantibbdly docd¥ing to ARG BhimeEQ0. D NO 6 and SEQ I'D NG 8.
6. The conjugated anti-CD40 human nonocl onal antibody of any

precedi ng claim wherein sal d nonocl onal anti body binds to human CD40

antigen with an affinit Ku) of at least 104 M 7. The
conj ugat ed ant i PeD4d/saa ﬁ%‘h‘@@m@ﬁ@ilomﬁwm@;‘ aptf-CE14@ihnmeq  wher ei n

sai d m)noch@ﬂ&hm@%ﬁﬁ&%ﬁc@rﬁggt&aﬂyQE%ES%% ARl AEACH réﬂljl’&an affinity

(Ku) of at | east e conj ugate ant - human
monoc!| onal magieansstifpr shibiting aphbmie@migctmln@mﬁ cellhipradiumes gatiknc onj ugat ed
anti-CD40 hurman nonocl onal antibody is a conjugated anti gen-bi ndi ng
fragnent of said nonoclonal antibody, where said conjugated fragnment
retains the capabi| Usyofdn effpetivieimoaitloya bdmlcgamgaﬁtbcmo fuhaian CD40

antigen. Q ated _an n- ki ndj r of claimS8,
wher ei n sai 8"%"38&%%?“5’ Qéoéciq’é?c?@ﬂ ?#%%P’f |1,2 %‘ﬁg’ ‘bta&F@fo fig of a Fab
fragnent, meﬂldﬁﬁﬂbﬂi)aﬂmhrbaglg@l‘dmhaﬂcaEMarEé]&g:ﬂTB%ll lisdage.a single-chain Fv

fragnment. 10. The conjugated anti-CD40 human nonocl onal
anti body of any preceding claim wherein said nonoclonal antibody is

produced in a QHO cehlin i:zirﬂmeaﬁdfdrhﬁﬁbiﬁ%‘j@dramt&éancer cells of Bdes1 Us€ Of an
effective armunt of, a con n%at ed anti - human nonocl onal anti body

accor di ng 52gsnSPrrisioe 59 1k 53] parcer cellsiuametiedtive aoouet ofedi canent
for i nhi bi dohfigatlf QDA hustich RS Ab AR BBPLcca Rt Rly SRUIRR Bige! ! -

18. The use of claim 16 or the method of claim 17, 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,
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12. An in vitro nethod for inhibiting growmh or differentiation of a

normal human B cell, conprising contacting said B cell with an
ef fective anount of a conjugated anti-CD40 human nonocl onal anti body
according to any of clainms 1-10. 13. Use of an effective anount

of a conj ugdpiemedistereradssd clismnharem toot-gmdd B ealt lybpbhymaBaslidimg to any .
of clainms 1- | f medi c t .f,or, i nhibiting
proliferati J%H%%‘hegraﬂgrlé’n%%%ﬁgﬁg@asggIlﬁ%!{e%eapgﬁlﬁg%ké? 89i5F%5Fi feration is
augnented by the interaction of a CD40 ligand with a CD40 antigen
expressed on theléurfﬁs%eo ofﬁéa%.d B cel l ) 14. An in vitro nethod
for inhibiting ptoliferat FORISHYEATIAhf2 conneate BG40 hmsrei n sai d
proliferati amnodoralignibodyestcsiing feardy b @amest - Ain e BarfRiQrd 4@aNd Wi th a
CD40 antigen ﬁxg_ées ed on the surface of said B cell, sald nethod
conpri si ng &BAE Efritﬁﬁt@?}i”@ ap aplejmmygerdiseags. ef f ecti ve anobunt of a

conj ugat ed anti-CD40 human nonocl onal anti body according to any of
clainms 1-10. 15. Use of an effective anount of a conjugated
anti - CD40 human ¥onodheHlof it hdiwhereiwiddiutogmmoneadiseasefis edlaiadEfroky 10

in the manu : LGB, inhi biting antjbo roducti on
by B cells fhg%gﬁgﬁ%@%tlggaﬁ%tt. %S-eg%fna%%ug’ %uftm‘gﬁmﬂ? F’éﬁdﬁl‘\‘i ORSRfunt
of a conj ugei’pYa.Rheumanidarthutis multipleoclemsa) ankylbdiROPYnBLES B aBMedip any
of clainms 1; Siagd%ﬁephg%ggm%ure of a nmedi canent for inhibiting:
growth of cAncer cell%s ¢erl 1ineage. 17. Anin vitro

met hod for inhibiting gromh of cancer cells of B cell I|ineage,.

conprising contacting said ncer cells with an effective anmount o-f a
conj ugated anti ?&408%% eﬁ%ﬁ‘é’ﬁ?‘&ﬂ%togﬁ‘f@b’@ﬁﬁd YEEPHP iymao any of
cl ai ms 1- 1(monoclonal antitBdy ddverditipero @hy 6 cBifd 190 & the AeniRldedrof claim
17, wherein_the cancer i.s select eo?,fr_omthe group consisting of

non- Hodgki HECHSHTAH SRrdTeatipg b raneer clrpisized bexpessiemetCDMl ti pl e

nyel oma, B cell |ynphoma, high-grade B cell |ynphong,

i nternedi ate-grade B cel |l | yhoma, | ow grade B cell |ynphoma, B cell
acut e | ynpohobl &t i JSeaf e pfestivagraquobsfasonivsdtes dotiri 40 famcinHodgki n' s

di sease.  mondQenalsRibody £R0:A] Y unt g of onj ugated anti-CD40
human nonocl gnalﬂnaantli_b(_)yd_y %Cé%?(?j%dﬁg&tc F(%[mé)lsnly}oolf1 t}éela'gi&#@#‘gel@eﬁ n the
manuf act ur &egicaentuiigdbitirg a CBAO tigapdiniedipted (CAOtsipnating R thikag Gos €.

20. The usg,qf, 6ha. Hsin@@eﬁf ein said autoi mune di sease I's selected
fromthe group consi &5 ng- of ‘system c | upus erythenat osus, autoi nmune
t hronbocyt openi ¢ purpura, Rheumatoid arthritis, nmultiple sclerosis,
ankyl osi ng spo litys, astheni a. gravi s, _and penphigus vul garis.

21. Use of an € fectﬁnv”évgyr%ﬁﬁ{;o#f’r ’ﬁ‘%ﬁﬁ?ﬁ&éﬁggg%m‘%&@cﬁﬂﬁmn

monocl onal sigrdlinipalywaydn aihdinag CDE0-aiteding GHEbAIB mbthd 8 chdipdsify

manuf acturgong‘c.a m%di ﬁant%nt or.treati ng a cancer characterized by
expr essi on- Bty cell with ap siieqtive agpunt af a¢onpigated antiaGB i huragn o

conj ugat edmaimiclon&RAGbday HeddrdBNRGHP B 1aigRt 11lpody according to any of
clains 1-10 in the manufacture of a nedicanent for inhibiting a CD40
| i gand- nedi ated CD40 signaling pathway in a hunman CD40- expressing
cell. 23.24AN TThe e loF Baife3 1\ Gdhd Rl SHRL

| i gand- nedi at ed CD40 si gnal i ng pat hway (':’cpn(;}ié: 'ﬁ%ﬁ”%{fﬁ?‘ggag‘%(]b%@si ng

cel |, sai dCHE-RiwEEseEpmsslliisr AymebkitreentB erll os amaligreint humantB el el kddt i ve
amount of @p e 3t g n nonocl onal anti body according
to any of clai rr?% 1@1]8d vy g%glr‘?ﬂgepuse of claim22 or the nethod of
claim 23, wherein said human CD40-expressing cell is a normal human B
cell or a maligpant,humap B cell and,said CD40 signaling pathway is B
cel | survival. B An "'2‘%&_’ ﬂﬁﬁ' #‘@ﬂ“{%@ﬁ‘é@ﬂé’éﬁ@éﬁ‘ b entegan an

ant | body tahetityhosera ULAGRRIrELSITRLLIY bidhrlsipak dorthOs SXALAIN Widluge! | S
conprisin erformng a conpetitive binding ass W t'h a conj Ugat ed
ant i - CD40 JFGHEHD A6 EsaSLaAnt L4 0dwinan swoenlatiahaptibalyacyording of aiyré 1- 10.

claims 1-10.
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<130> PP20107.004 (282916) '<LSOC> 60/565, 710 <151> 2004- 04- 27 <150>
60/ 525, 579 <151> 2003-11-26 <150> 60/517, 337 <151> 2003-11-04 <160>
12 <170> Fast SEQ for Wndows Version 4.0 <210> 1 <211> 720 <212> DNA
<213> Artificial Sequence <220> <223> Codi ng sequence for |ight chain
of 12.12 human anti-CD40 anti body <221> CDS <222> (1)...(720) <400> 1
atg gcg ctc cct gct cag ctc ctg ggg ctg cta atg ctc tgg gtc tct 48
Met Ala Leu Pro Ala G n Leu Lea Gy Lea Leu Met Lev Tip Val Ser
151015 gga tcc atft gdygPhfemacgeticakgompasitioraminpdsiog & cdnjugad antt-CDE8 et g

acc 96 Ay %ﬁan%%nogo}fal'%ﬁtﬁ)nodggcc&admgl\(%én){ L}'rclaél{lscl f@gnrfag@mg%etﬁgéﬂggf

Thr 202530 gtc acc cct

cag agc 14480¢91tiabT¢1¢arrlib'ro GI y GI u Pro Ala Ser lie Ser Cys Arg Ser Ser
G n Ser 354045 ctc ctg tat agt aat gga tac aac tat ttg gat tgg tac
ctg cg aag 192 Leu Leu Tyr Ser Asn Gy Tyr Asn Tyr Leu Asp Tip Tyr

Leu G n Lys 5053690 cTae Q@ﬂnﬁ‘o@ﬁhoﬁp&onﬁgﬁu&ﬂﬁ'cﬁﬁrﬁZGt%e%rFsaﬁth ttg ggt
tct aat cgg gcc .240, Prob&lg Gn Set Pro @n Val Leu Ile Ser Leu Gy
P

Ser Asn Arg% p&“B@V’G?%‘S Emgeryliepl formplatigerompysing e buffgytin gramagt  gga

tca ggc acaoG@dintdih the 28 rER f er Ay
Ger Gy Thr 0Aspmléhe‘e%J 8590815%Mat§ggn {){aggdgo;’f@gﬁggg-gggﬂ 8355‘5@* % 0:9 gct

gag gat gtt ggg Thr Leu Lys Ile Ser Arg Val GQu Ala GQu Asp Val Gly

G A Arg Gnnr TE AT EaR i oot 1) R AR al oot
cga act gt gugher cm;alse&:@ ltSQmmgtl&aaemanMatmﬂmptolrbnﬁieﬁs@e/kbgpa'dﬂﬂion\{ahr Al a

Al a Pro SeriYa. Phe 130115140 cca tct gat Pro Ser Asp 145 gag ca g

ttg aaa tet gga act gcc tct gtt AQu Gn Leu Lys Set Sly Thr Al a Ser
Val
29.  The pharmaceutical composition of claim 28, wherein said isotonizing
agent is sodium chloride, said sodium chioride being present in said formulation at a

concentration of about 50 mM to about 300 mM.

30.  The pharmaceutical composition of claim 29, wherein said sodium

chloride is present is said formulation at a concentration of about 150 mM.

31.  The pharmaceutical composition of any one of claims 27-30, wherein

said buffer is selected from the group consisting of succinate, citrate, and phosphate
buffers.

32.  The pharmaceutical composition of claim 31, wherein said formulation

comprises said buffer at a concentration of about I mM to about 50 mM.

33.  The pharmaceutical composition of ¢laim 32, wherein said buffer is

sodium succinate or sodium citrate at a concentration of about 5 mM to about 15 mM.

34, The pharmaceutical composition of any one of claims 26-33, wherein
said formulation further comprises a surfactant in an amount from about 0.001% to
about [.0%.
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150155

Asn
Lys
agc
agc
Ser
gtc
aaa
Cu
Cys

Asn
Val

Ser
tcg
Ser
aca
624
Val

235

gtg tgc ctg480 Val Cys Leu 160 ctgi aat aac ttc tat c Leu
Phe Tyr P 165 cc aga gag ro Arg Qu gcc aaa gta cag tgg Al a
Gn Tip 170 aag gtg gat528 Lys Val Asp 175 agc aag gac
Lys Asp Ser 195 gca gac tac gag Ala Asp Tyr A u 210 ggc etg
Gy Leu Ser Ser 225 acc tac agc ctc age age Thr Tyr Ser Leu
200 aaa ¥ac &l pharmatauticd eamposiiotloSelais 4V aherdlsaillsqribat §CC

aag C Cco,Pro.Val Thr Lys Set Phe 230 acc _ctg acg ctg agc

Thr PRSTPraAT S ufichds pepit 15584 Feulgion i amp Sam RagPP 10 o

Thr tHibsui®@.9%.220 aac agg gga gag tgt tag 720 Asn Arg Ay Gu
<210> 2 <211> 239 <212> PRT <213> Artificial Sequence <220>

<223> Light chain of 12.12 human anti-0040 anti body <400> 2
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Net Ala Leu Pro Ala G n Leu Leu 15 Ay Ser Ser Ay Asp Ile Vval Mt 20
Val Thr Pro Ay GQu Pro Ala Set 3540 Let, Leu Tyr Ser Asn
Ay Tyr Asn 5055 Pro Gy An Ser Pro Gn Val Leu 6570 Ser Sly Val Pro
Asp Arg Phe Set 85 Thr Leu Lys Ile Ser Arg Val Gu 100 Cys Met G n
Ala Arg G n Thr Pro 115120 VvVal Asp Ile Arg Arg Thr Val Al a
Gy Leu Leu Met Leu Tip Val Ser 1015 Thr G n Set Pro Leu Set Leu Thr
2530 lie Ser Cys Arg Ser Ser A n Ser S§1QSUE;’I' eré‘Teﬂ:J Asp Trp Tyr Leu G n
Lys 60 Ile Ser Leu Gy Ser Asn Arg Aa %580 Gy Ser Ay Set
Gy Thr Asp Ther@0%beNmoE:u Asp Val @y Val Tyr Tyr 105110 Phe Thr
Phe Sly Pro Gy Thriufsgg P4eBhAl 3 Pro Sr Val The Ile Phe Pro 2
130135140 Pro Ser ASp @H™&n Leu Lys Ser Gy Thr Ala Ser Val Val Cys

Leu 145150155160 | ireux&Asknf\sn Phe Tyr Pro Arg Gu Ala Lys Val Gn Trp
Lys Val Asp 1651701y@aisyphdined Leu G n Ser Gy Asn Ser Gn du Ser Val

Thr Au Gn Asp Iaqabai'%%ggs”‘o’er Lys Asp Ser Thr Tyr Sec Leu Ser Ser

Thr Leu Thr Len Sera.or' 200205 Ala Asp Tyr Qu Lys H's Lys Val Tyr

Ala Cya G u Vakizifipntebh®iG e 2002 Moz bonal

Antibodies and Methods for Their Use

<130> PP20107.004 (282916}

' <150> £0/565,710
<151> 2004-04-27

<150> 60/525,579
{ <151y 2003-11-26

<150> 60/517,337
<151 2003-11-04

<l60» 12
«170> FastSEQ for Windows Version 4.0

<210> 1

<21l1l> 720

<212> DNA

«213> Artifiecial Sequence

<220>
<223> Coding sequence for light chain of 12.12 human

anti-cpa0 antibody

<221> CDS
«222s {1)...(720)

<400> 1
atg geg ckc cet get cag cte ckg ggg ctg cta atg ctc tgyg gtc tet 48
Met Ala Leu Pro Ala Gln Leu Leu Gly Leu Leu Met Leu Trp Val Ser

1 5 io 15

gga tcc agt ggg gat akck gkg atg act cag tet cca cte tee ctg ace 56
Gly Ser Ser Gly Asp Ile Val Met Thr Gln Ser Pro Leu Sexr Leu Thr
20 25 30

gtc ace cct gga gag ccg gec tece ate toc tge agg tec agt cag age 144
Val Thxr Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser
35 40 45

ctc ctg tat agt aat gga tac aac tat ttg gat tgg tac ctg cag aag 192
Leu Leu Tyr Ser Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln lLys
50 55 B0

cca ggg cag tct cca cag gec ctg ate tct ttg ggt tct aat cgg gec 240
Pro Gly Gln Ser Pro Gln Val Leu Ile Ser Leu Gly Sexr Asn Arg Ala
65 70 75 80

tce ggg gtc cct gac agy kbt agt ggeo agt gga tca gge aca gat ttt 288
Ser Gly Val Proc Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe

1
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Gy Len Ser Ser Pro Val Thr Lys Ser Phe Asn Rig Ay du Cys 225230235
210, 5 all, 2016 <212, DNA 213> Artificial Sequence <220> <223>

Codi ng sequence for heavy chain of 12.12 human anti-CD40 anti body
(with introns) <400> 3 atg gag ttt ggg ctg agc tgg gtt ttc ctt gtt
gct att tta aga ggt48 gtc cag tgt cag gtg cag ttg gtg gag tct ggg
gga ggc gtg gtc cag 96 cct 999 agg tcc ctg aga ctc tcc tgt gca gcc
tct gga ttc aCc ttc 144 agt agc tat ggc g cac tgg gté5cgc cag gct
cca ggc aag ggga@t gl -gaged g8 Hh G=Pedt Salgatled: LA LAl 489 932 agt
aat aga tac cat T™yckevZ24¢ Ig"aéert@re gt glaaly ggesgcgal biycvacsrat£L£ tcc aga
gac aat tcc aag atc 288'atg ctg tat ct§ caa atg aactdgc Ctc aga act
gag gac acg gctt@gtdig 335 gbdkgal A6 bOkc0CQ R0a:83Lc 9R%,GL 2L g2 9ca
cct ggg cct gactyEatt 384 Ateghrsgyc Teagragpe MEChe B, BHoCo1aGhr @4 L CC tca
gca agt acc aag ggc 432 cca tcc gté2%tc ccc ctg ¥Eg ccc gct agec aag
agc acc tct gggtgGer 480aaCa: 060 o0F Gt @l L9GcL 9% &L 9L6. 2ag gac tac
ttc ccc gaa ccgiaytrge SRBr@cgrgghe vicHlal g RAGed A HYG 106k (s;fcg,g acc agc
ggc gtg cac acc tt¥€°576 ccg gct ¥tc cea cag tew tca gga ctc taC tcc
Ctc agc agc gt Gc9t: 824 8CH P GO ILE 8962 ¢ acCca g acc
tac atc tgc aacp:gtsg: gﬁ@i@&%iﬁﬁi%@?&%&f%&% %E%ﬁggﬁ Hfg d4c aag
aga gtt ggt gbd4dgg 120 cca @8w cag gga gggssagg gtg tct get gga agc
cag gct cag cge.ch 788.1G. 610.935,952,.1C6.cdg St tgc agt ccc agt
cca ggg cag Caaeggd :E’:J:Ei:rfaggi @foczzg iﬁ%awicﬁiicé%g 5&%\@3;’.0&2@ ﬁgg e tct
gcc cgc ccc act cat 864 gats cag gga gagimgt ctt ctg gets ttt tcc cca
ggc tect 999 cag. 068 Al £ag, get..agqg.tgc ccc taa ccc ABS ccc tgc aca
caa agg ggc agssd ge HoG1i G g’i‘ytiiéas,gﬁ ég’hgiﬁgﬁ(ﬁéﬁﬁ?@?i’ﬁﬁ Lot Et?gg gga
gga ccc tgc ccc tga 1008 cct aag. cccleecc cca aag geswd aaa ctc tcc act
ccc tca gct cgg.aca 103 cl..tect ctc ctc cca gat tcc agt aac tcc caa
Lot tot ot 1 omeans SAGK aoncebis atc A b N Frd ractatg ccc
acc gtg ccc agg taa 4152 gcc agc eem ggC ctc gcessctc cag ctc aag gcg
gga cag gtg ccg.,tag 0 agt agc_ctg Cat cca ggg aca ggc ccc agc cgg
0lg ctg aca cobs Jo0k MR e e e iy ade e Log
ggg gac cgt cag t2e 1296 tcc tekstcc ccc caaz2aac cca agg aca ccc tca

tga tct ccc 9d9a.Ges 4344 &t tca cat gcg tgg tgg tgg acg tga gcc
acg aag acc c?c%yaggsﬁgé ﬁ:(g%:g%% Ei‘cﬁaéia%ﬁz gﬂ? ,&c%it@@ -1 ggcgzct 99 agg
tgc ata atg cc®’aga 1440 caa3@agc cgc ggg agg agc agt aca aca gca Cgt
acC gtg tgg tca gcg 1488 tcc tca cog tcc tgC acc agg act ggC tga atg
gca agg agt aca agt 1536 gca agg tct cca aca aag ccc tcc cag ccc-cca
tcg aga aaa ccal®ci 1584 cca aag cca aag gtg gga ccc gtg ggg tgc gag
ggc cac atg gaijéﬂaﬁ;lwz ggc cgg ctc ggc cca ccc tct gcc ctg aga gtg
acc gct gta ccasace:kod kel Cc CCt aca ggg cag ccc cga gaa cca cag
gtg tac acc ct 20300 1722 cca tcc cgg gag gag atg acc aag aac Cag gtC
agC ctg acc t 8 Ct 776, gt c. aaa c ttc tat ccc agc gac atc gcc gtg
gag tgg gag agcnaa{‘tg ghjlt8 3lng‘§fgndézgh"g"g'b Yag ARt A%EY t ac aag acc acg cct
ccc gtg ctg gaeobee 1872 gac ggc tcc ttc ttc ctc tat agc aag CGc aCc
gtg gaC aag alsalg F970° gy Ctabrday G@ggguam Myt de e YaBasetgc tcC gt g
atg cat gag gely 6dr0sel1 08 ashy 1606 3RC 1£2ARL A¢ A eeg% ?a age ctc too
ctg tot cog ggt aaa tga 2016 <210> 4s5<211> 469 <2I1Z> PRI <213>
Artificial Seéjﬂeﬁi%&ﬂoﬁlkz@%arjeﬂg\we gdralvn rof S?_I:ZSEIZGIHLSBEH anti - CD40
ant i body <400z.4;, u L r Trp.Vvar Phe Leu Val Ala lle
Leu Arg Ay 151045 VESEGA‘IF]"h%’/’g?éAn \%’1592& Ar?"%é%%a?e”(ﬁlﬁ War @y Ay
dy Val Val GEE? R BBFePPo %nyVaArLgu SeerSdz_rgtguAng strepenSey ays Ala Al a
Ser Ay Phe T 045 Set- Set Tyrl Met His Trgoval Arg G n
Aa Pro dy Lys %D?aﬁgﬁo 335?80%@%’: ﬁ%ﬁg\?aﬁlyﬁf%G\VaThrI;I:% Per Tyr Au
A u Ser Asn Arg LEyryHirse Mroarg651 é0: Xk @0 »8spaiSery Wal~L¥s Gy Arg Phe
Thr Ile Ser A&g AsplAé?P Ser Lys ||el®59095 Thr LeueTyr Leu Grt Met
Asn Ser Leu AFg "fhi P RS ite: éggapl\?aﬂf"rl"eafbs;gmlwhrm Cys Ala Arg
Val Asp Ile Arg Arg Thr Val Ala Ala Pro Ser val Phe Ile Phe Pro

2
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Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys My Val GQu Pro Lys
225230235240 Set- Cys Asp Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro
A u Leu 245250255 Leu Ay Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
Lys Asp Thr 260265270 Leu Net Ile Ser Arg Thr Pro Gu Val Thr Cys Val
Val Val Asp Val 275280285 Set- His Qu Asp Pro flu Val Lys Phe Asn
Trp Tyr Val Asp Gly Val 290295300 Qu Val H's Asn Ala Lys Thr Lys Pro

Arg Gu Au Gn gs izrm 3053$6315320 Thr & A Val Val Ser Val
Leu Thr Val Louljé‘y "R ASSTI 11‘_’%58‘"3%3%3% s?&’s}‘Fl ¥ ¥g4eE u Tyr Lys
i

COys Lye Val Sernebsmslags ehd ayﬂ_:&u aP5 @1 Ahia 34034 5358RL9 vhi QSPGI u Lys Thr
G M5Pro Arg Gu PPo 356360365 1@ n Val Tyr Thr

Ile Ser Lys Ala Lys Gy
9% UL TONBY AThPeLg AUAeGH B7E3ySBeRval Ser Leu

Leu Pro Pro Ser™SAr
Thr Cys Leu Val Se]t)&&s @hy sEhen iyt sBY QeuSaE dsBnd L& Ak 2.385320395400 Val
AQu Trp Qu Ser_Asn @Y% G n Pro deoAsn Asn Tyr deys Thr Thr 405410415

Pro Pro Val Lel™AJfE §€'f SRS &'y et PiE PhEva gy vy mhsEis Bgs Leu

420425430 4 Thiiy Yal sdsperlifs vSEﬁ‘hH}Q sBE Br&hdh I sy, AR Val 440 Al a
Leu H s Asn Hi 23yr Thr A n 458460 <210> %3s5<211> 469 <212> PRT <213>

Artificial Sequence <220> <223> Heavy chain of variant of 12.12 human

anti-CD40 antihegy s Pile AylLeu Cys G n Val An Leu val 20 Pro Gy
Arg Ser Lev Argz2liewcger 35 Ser Ser Tyr Ay SOGduval Ile Tip Val Ala

<212> QNA
<213> Artificial Sequence

<220>
. <223> Coding sequence for heavy chain of 12.12 human
g anti-CP40 antibody {with inktrons)

<400> 3

atg gag ttt ggg ctyg agc tgg gtt ttc ctt gtk gct att tta aga ggt 48
gte cag tgt cag gty cag tty gtg gag tct ggg gga ggc gtg gte cag 96
cct ggg agg tee ctg aga cte tec tghk gea goc tet gga bte acc tke 144
agt agc tat ggc atg cac tgyg gkc cgc cag get cca ggo aag ggg ctg 192
gag tgg gtg gca gtt ata tca tat gag gaa agt aat aga tac cat gca 240
gac tce gtg aag gge cga ttc acc atec tee aga gac aat tcc aag ate 288
acg ctg tat ctg caa atg aac agc ¢tc aga act gag gac acg gct gtg 336
tat ta¢ tgt gcg aga gat ggg ggt ata gca gca cect ggg cct gac tac 384
tgg ggc cag gga acc ctg gtc ace gtc tee tca gea agk acc aag ggc 432
cca kce gtc ttc ccc ckg gog ccc got age aag agec ace tct g9g ggc 480
aca geg gee ctg gge bgo ctg gtc aag gac tac ttc cec gaa ceg gkg 528
acg gtg tcg tgg aac tca ggc goc ctg ace agc ggc gtg cac acc ttc 57¢
ccg gct ghe cta cag tcc tca gga ctc tac tecc cte age agc gtg gtg 624
acc gtg ccc tcc age age ttg gge ace cag acc tac atc tge aac gtg 672
daat cac aag ccc agc aac acc aag gtg gac aag aga gtt ggt gag agg 726
cca gta Cag gga ggg agg gtg tect goct gga agc cag gct cag cgc toe 768
tge ctg gac gca tce cgg cta tge agt ccc agt cca g9g cag caa ggc 916
agg ccc cgt ctg cct ctt cac ccg gag gec tet gee cge coce act cat 864
gct cag gga gag ggt ctt ctg get kbt tee cea gge tcot ggg cag gca 912
cag gct agg tgc ccc taa ccc agg ccc bge aca caaz agg ggc agg tge 560
tgg gct cag acc tgc caa gag cca tat ccg gga gga cec tge cee tga 1008
cct aag ccc acc cca aag goc aaa cte tec act cee teca gct c¢gg aca lass
cct tct cte ctec ceca gabk tcc agt aac tcc caa tot ter ecte tgc aga 1104
gce caa atc thtg tga caa aac tea cac atg ccc acc gtg cce agg taa 1152
gcc age cca ggc ctc goc ctc cag ctc aag gog gga cag gtg cec tag 1200
agt agc cbg cat cca ggg aca ggc ccc age cgg gkg ctg aca cgt cca 1248
cct cca tekb cbb cek cag cac ckg aac tcec tgg ggg gac cgt cag tcet 1286
Lcc tct tcc cec caa aac cca agg aca ccc tca tga tct cec gga cce 1344
Ctg agg tca cat gcg tgg tgg tgg acy tga goc acg aag acc ctg agg 1382
tca agt tca act ggt acg tgg acg gcg tgg agg tgc ata atg cca aga 1440
caa agc cgc ggy agg agc agt aca aca gca cgt ace gtg tgg tca gcg 1488
tec teca ceg toe tge acc agg act gge tga atg gca agg aght aca agt 1536
gca agg tet crca aca aag cce tcc cag ccc cca teg aga aaa cca tct 1584
Cca aag cca aag gtg gga ccc gtg gg9yg tyc gag ggec cac atg gac aga 1632
ggc cgg ctc ggc cca ccc tct goc ctg aga gty acc got gta cca ace ls80
tet gbtc cck aca ggg cag cce cga gaa cca cag gtg tac acc ctg ccc 1728
cca tcc ¢gg gag gag atg ace aag aac cag gtc age ctg ace tgc ctg 1776
gtc aaa ggc ttc tat ccc agc gac ate gee gtg gag tgg gag agc aat 1824
999 cag ccg gag 2ac aac tac aag acc acg cck ccc gty ctg gac tcc 1872
gac ggc tcc btc ttc ctc tat age aag ctc acc gtg gac aag age agg 1920
tgg cag cag g9g aac gtc ttc tea tge tcc gtg atg cat gag gct ctg 1%68
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6570 Asp' Ser Val Lys Ay Arg 85 Thr

Cys Ala Arg Asp Ay Gy
Thr 130135 Pro Ser Val
Cys Leu Val 165 Thr Val

Val Len G n Ser Ger Ay Leu Tyr

Ser Leu Ay Thr ggg%lgcﬁag aﬁj

225230 Ser Cys
245250 Leu Ay Gy

M

Pr o Ser Val

Leu Tyr
115120 Trp bly Gn dy Thr Lev Val
Phe Pro Leu Ala Pro 145150 Thr Ala Ala Leu Ay
Ser Trp Asn Ser Ay Ala Leu 180185 Pro Al a

Lev G n Net 100 Tyr Tyr

195200 Thr Val
Lys Va 1 Asp

s Pro Ser Asn Thr
rg a&glsctcpti;c& ﬁgotct ¢cg ggt aaa tga 2018
Phe Leu Phe Pro 260265 Lau Met Ile Ser

Pro Ser Ser

Arg Thr Pro Qu R{gr IJ" 275280 Ser Hs Qu Asp Pro Qu Val Lys Phe
\f Lys Pro Thr Tyr Arg Val

Asn 290295 G u

Val Ser Val Leu<Zhs ag2%icAanseGheyicd ys G u Tyr

340345 Pro lle Lys Thr

Pro Pro Ser Arg;

Met Glu Phe Gly
1

Val Gln Cys Gln

20
Pro Gly Arg Ser
35
Ser Ser Tyr'Gly
50

Glu Trp Val Ala
&5

{ Asp Ser Val Lys

Thr Leu Tyr Leu
100

Tyr Tyr Cys Ala

115
Trp Gly Gln Gly
130

Pra Ser Val Phe

145

Thr Ala Ala Leu

Thr Val Ser Trp
180

Pro Ala Val Leu

195
Thr Val Prec Ser
210

Asn His Lys Pro

225

Ser Cys Asp Lys

Leu Gly Gly Pro
260

Leu Met Ile Ser

275
Ser His Glu Asp
290

Glu Val His Asn

305

Thr Tyr Axg Val

Asn Gly Lys Glu
340

Pro Ile Glu Lys

355
Gln Val Tyr Thr
370

Val Ser Leu Thr

385

Val Glu Trp Glu

Fro Pro Val Leu
420

RTAO1/2168223+1

Il e Ser

Leu
5
val
Leu
Met
Val
Gly
85
Gln
Arg
Thr
Pro
Gly
185
Asn
Gln
Ser
Ser
Thr

245
Ser

Arg
Pro
Ala

Val
325

Tyr
Thr
Leu
Cys
Ser

405
AEp

Ser
Gln
Arg
His
Ile
70

Arg
Met
Asp
Leu
Leu
150
Cys
Ser
Ser
Ser
Asn
230
Hig
val
Thr
Glu
Lys
310
Ser
Lys
Ile
Pro
Leu
390

Asn

Ser

B u&dv) Jend¥Rtoe 37 Q§
Val Lys Ay Phe Tyr Pro Ser Asp Il
Ser Asn Ay G nPPp¢d u Asn Asn Tyr

§ Asn Al a Lys 305310 Thr
Lys Cys Lys Val

Lys Al a 355360 A n Val

e

Lys

Trp Val Phe

Leg Val Glu

Leu

Txp
55

Ser
Phe
Aen
Gly
Val
135
Ala
Leu
Gly
Ser
Len
215
Thr
Thr
Fhe
Pro
Val
295
Thr
Val
Cys
Ser
Pro
375
Val
Gly

Asp

Ser
40
val

Tyr
Thr
Ser
Gly
lz0
Thr
Pro
Val
Ala
Gly
200
Gly
Lys
Cys
Leu
Glu
280
Lys
Lys
Leu
Lys
Lys
360
Ser
Lys
Gln

Gly

25
Cys

Arg
Glu
Iie
Leu
10%
Ile
Val
Ala
Lys
Leu
185
Leu
Thr
Val
Pro
Phe
265
Val
Phe
Pro
Thr
val
345
Ala
Arg
Gly

Pro

Ser
425

JBElg 83%”@4

Thr Thr
Ala Ile Leu

Leu
10

Ser
Ala
Gln
Glu
Ser
90

Arg
Ala
Ser
Ser
Asp

170
Thr

Tyr
Gln
Asp
Pro
250
Pro
Thr
Asn
Arg
val
330
Ser
Lys
Glu
Phe
Glu

410
Phe

Val
Gly
Ala
Ala
Ser
75

Arg
Thr
Ala
Ser
Lys
155
Tyr
Ser
Ser
Thr
Lys
235
Cys
Pro
Cys
Trp
Glu
315
Leu
Asn

Gly

Gla

Tyr
395
Asn

PFhe

Gly
Sexr
Pro
60

Asn
Asp
Glu
Pro
Ala
l4o
Ser
Phe
Gly
Leu
Tyr
220
Arg
Pro
Lys
Val
Tyr
300
Glu
His
Lys
Gln
Met
380
Pro

Asn

Leu

Gly
Gly
45

Gly
Arg
Aan
Asp
Gly
125
Ser
Thx
Pro
Val
Ser
205
Ile
val
Ala
Pro
Val
285
Val
Gin
Gln
Ala
Pro
365
Thr
Ser

Tyr

Tyr

val
30

Phe
Lys
Tyr
Ser
Thr
110
Pre
Thr
Ser
Glu
His
190
Ser
Cys
Glu
Pro
Lys
270
Val
Asp
Tyr
Asp

Leu
350

Arg
Lys
Asp
Lys

Ser
430

Arg
15

Val
Thr
Gly
His
Lys
95

Ala
Asp
Lys
cly
Pro
175
Thr
Val
Asn
Pro
Glu
255
Asp
Asp
Gly

Asn

Trp
335
Pro
Glu
Asn

Ile

Thr
415
Lys

Tyr Thr Lev

Lou Thr Cys Leu
00 val Gn Trp Gu

Gly
Gln
Phe
Leu
Ala
80

Ile
val
Tyr
Gly
Gly
160
val
Phe
val
Val
Lys
240
Leu
Thr
Val
Val
Sexr
320
Leu
Ala
Pro
Gln
Ala
400

Thr

Leu



Leu Asp Ser Asp Ay Ser Phe Phe Lea Tyr Ser Lys
Asp Lys Set Arg Trp Gn Gn Ay Asn Val Phe

Ser Cys Ser 435440445 Val Met Hs Qu Ala Lev H's Asn H's Tyr Thr G n
Lys Ser Leu Ser 450455460 Lev Set Pro Ay Lys 465 <210> 6 <211> 239
<212> PRT <213> Artificial Sequence <220> <223> Light chain of 5.9
human anti-CD40 anti body <400> 6 Met Ala Leu Leu Ala G n Lev Leu Ay
Leu Leu Met Leu™Fr [piVak 1P 6erlBi0s oG pirSaly Aevalhde Aayklsg, Val Met

Thr G n Pro Proyhew.S8L oSt Pro 202580 Val Thr Le#s Gy Gn Pro Ala
Ser Ile Ser Cys ArgoSer Set G féégs’é 4045 TelVEE fFdeséer Asp Ay

Asn Thr Tyr Leulas¥¥*FrpcbelrsG n G n Are 505560 Pro Ay G n Pro no Are
Leu Leu Ile Tyr“lfys Phe Phe Arg Arg Leu 65 70 75 80 Set dy Val Pro
Asp Arg phe Ser Ay Ser Ay Ala Ay Thr Asp Phe 859095 Thr Leu Lys

lie Set Arg Val<e@>=u5Ala Qu Asp Val dy Vval Tyr Tyr 100105110 Cy0 Met
Gn Val Thr G n‘zté;fe“lbro His Thr Ph (fly Gn Gy Thr Arg 115120125 Leu
a.Pro Ser Val The Ile The Pro 130135140

<2l2> P
Gu lle Lys Argaily rasVak ol 2 _
er Ay Thr Ala Ser Val Val Cys lieu

Pro Ser Asp'Qu Gn Leu Lys )
145150155160 ngg nAsn Phe Tyr Pro Arg Gu Ala Lys Val Gn Trp Lys
Val Asp 1651701757 ASHYA & "L ¥U G TI* SE'2 @F pumgrenSerns@i n G u Set Val Thr

G u Gn Asp 180185190 Ser Lys Asp Set Thr Tyr Ser Leu Ser Ser Thr Leu

Thr Leu Set Lyg‘%95200205 Ala Asp Tyr ell] Lys Hs Lys Val Tyr Ala
Oys Gu Val ThieGFe 8e fip i:p’zi%z% ved th_lgoqg WBbthlSere Rucyaby Thr Lys Set
Phe Asn Arg G ya1Gh dgy 1220230238 v 46l i@ &y e 7d, 2425, PRT <213>
Artificial Sequence <220> 25 30
' Pro Gly ;gg Ser Leu Arg Leu i;: Cys Ala Ala Ser Gly Phe Thr Phe

Ser ggr Tyr Gly Met His g;p Val Arg Gln Ala Pro éiy Lys Gly Leu

géu Trp Val Ala Val :ée Ser Tyr Glu Glu Ser ggn Arg Tyr His Ala

Asp "Ser Val Lys S:y Arg Fhe Thr Ile Ser ;ig Asp Asn Ser Lys gge

Thr Leu Tyr :g: Gln Met Asn Ser Leu i:g Thr Glu Asp Thr gfa val

Tyr Tyr f{i Ala Arg Asp Gly fig ;fz Ala Ala Pro Gly ;ig Asp Tyr

Trp f;g Gin Gly Thr Leu :;; Thr val Ser Ser Ala ;:: Thr Lys Gly

f:g Ser Val Phe Pro ?:g Ala Pro Ser Ser Lys é:: Thr Ser Gly Gly

Thxr Ala Ala Leu fig Cys Leu Val Lys Asp ;33 Phe Pro Glu Pro i:g

Thr val ser I;ﬁ Asn Ser Gly Ala i:g izg Ser Gly Val His ;zi Phe

Pro Ala g;; Leu Gln Ser Ser g;g Leu Tyr Ser Leu Ser ;:g Val val

Thr gii Fro Ser Ser Ser ;:; Gly Thr Gln Thr Tyr igz Cys Asn Val

2:2 His Lys Pro Ser 2;3 Thr Lys Val Asp Lys ii; Val Glu Pro Lys

Sexr Cys Asp Lys ;‘2;: His Thr Cys Pro Pro ?_‘33:2 Fre Ala Pro Glu i::

Leu Gly Gly 5;8 Ser Val Phe Leu Phe ;32 Pro Lys Pro Lys ;:; Thr

Leu Met ;g: Ser Arg Thr Pro S;g 3:? Thr Cys val val 3:? Aep Val

Ser g;g Glu Asp Pro Glu g;; Lys Phe Asn Trp Tyr 3:5 Asp Gly val

gg; Val His Asn Ala §¥g Thr Lys Pro Arg Glu égg Gl Tyr Asn Ser

Thr Tyr Arg Val g;; Ser Val Leu Thr val iii His Gln Asp Trp igg

Asn Gly Lys gi: Tyr Lys Cys Lys Val ;Z: Asn Lys Ala Leu iiz Ala

Pro Ile g;; Lys Thr Ile Ser Lys ;;: Lys Gly Gln Pro ii; Glu Pro

Gln val Tyr Thr Leu Pro Pro ;Zg Arg Glu Glu Met ;:i Lys Asn Gln

370 375 380

5

405410415 Pro Pro Val
Leu 420425430 Ti n- Val

RTAO01/2168223v1




<223> Heavy chain of 5.9 human anti-CD40 anti body <400> 7 Met Qvy
Thr Ala Ile Leu Ala Leu lieu Leu Ala Val Lieu in (fly 151015 6
Cys Ala Qu Val Gn Lets Val Gn Ser Ay Ala Gu Val Lys Lys
202530 Pro Gy G u ser Leu Lys Ile Ser Cys Lys Ay Ser Gy Tyr Ser
354045 Thr Ser Tyr Trp Ile Gy Trp Val Arg Gn Met Pro Ay Lys
505560 Gu Trp Met Ay tie lle Tyr Pro Ay Asp Ser Asp Thr

Set -

Val

Phe
Gy
Arg
Asp
Al a
Ay
Ay
Val

Thr

Val

Hi s
Ser
Tyr
230
Pro
Phe
Pro
du
Al a
Arg
Ay
Pro

Leu
Tyr
Lys
Ser
Arg
Thr
Phe
Al a
Thr
Thr
Ser
lie
235
Cys
Pro
du
Val
Lys
Val
Lys
lie

Ser
Ser
Asp
Asp
Thr
Pro
Al a
Val
Phe
Val
Cys
240

65 J0 75 "80™Pr G gep VPhev=Gh "G G YalremHite Mee Ser Ala
| | evabedin 859051 HEn élyaGfEYJro 1599333 ﬂ'.nTtlryp L§§E§h S%?rr Leu Lys
Thr Ala Met 100305110 Tyr Tyte Cys Ala Argafdy Thr Ala Al a
Ty r¥< T Tor Lopyier fiBiiPOfilz%irWe GWLW%LML'BUH p Ay Gn
ValppJRE1 Val Lys Ay Pro Ser
Leu AIR’a Is?’df@jisﬂ.oL A%grgg% T{pigglm;lé%oﬁ%gvfg% er IPhsrggéer Ay Gy
Leyalargt Eipstliiaia Ve HisyAsn Agp TilEy Thr1@5 179 2#5tdhexPro G u Pro
Ser, . Tisy gi%rhlﬁ%sGl y*Al a Lea Thr Séf 180185190 - Gy Val
PrasAla Val Leu A n Ser Ser Gy Leu Tyr Ser 195200205 Leu
Val Thr val Pro Ser Ser Ser Leu Ay Thr G n Thr 210215220
Asn,¥al. Mh His Lys Pro Ser Asn Thr Lys Val Asp Lys 225
Argai¥alzs§d u Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro

245250265-PrD Ala Pro Qu Leu Leu Ay Ay Pro ser Val Phe Leu

Pro
Val

Lys
Thr
Val

du
du

2602852751553 $TPoEys Asp Thr Lets Met Ile Ser Arg Thr
Theagyn 275280285 Val Val Val Asp Val Ser His Qu Asp Pro
Phezzb/ r.ianp cRO0 29530 Bumby renddadnsPAsfritday Val G u Val Hi s Asn
Lys, Pro Arg A u 305310315320 G u G n Tyr Asn Ser Thr Tyr

<400 ; H
Seﬁet\gﬁlg L’e@lﬂen—r a Mﬁliﬁe&-%g; §1%5é§9.%§§elﬁ£e§x TP @aﬁl%po Ti P Leu Asn
Tyr1 Lys Cys Lys Val Ser Asme340345350 LyssAla Leu Pro Al a
Ly%l)"ﬁﬂ: Sp¥ g;}Sé'l[a ]}ygfa;o\f-!a: T_?g;l@l'yo Pro Leu Ser Ser Pro

2 30
Val Thr Leu Gly Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser
35 40 45
Leu Val His Ser Asp Gly Asn Thr Tyr Leu Asn Trp Leu Gln Gln Arg
50 55 60

Pxo Gly Gln Pro Pro Arg Leu Leu Ile Tyr Lys Fhe Phe Arg Arg Leu

65 70 75 80

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ala Gly Thr Asp Phe

85 g0 95
Tar Leu Lys Ile Ser Arg Val Glu aAla Glu Asp Val Gly val Tyr Tyr
100 105 110
Cys Met GIn Val Thr Gln bhe Pro His Thr Phe Gly Gln Gly Thr Arg
: 115 120 125
Leu Glu Ile Lys Arg Thr val Ala Ala Pro Ser Val FPhe Ile Phe Pro
130 135 140

Pre Ser Asp’ Glu Gln Leu Lys Ser Gly Thr Ala Ser Val val Cys Leu

145 150 155 160

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp

165 170 175

Asn Ala Leu Gln Ser Gly Asnp Ser Gln Glu Ser Val Thr Glu Gln Asp

i80 1BS 180
Ser Lys Asp Sexr Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
185 200 205
Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln
210 215 220
Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 7

<211> 474

<212 PRT

<213>» Artificial Seguence

<220>
<223> Heavy chain of 5.5 human anti-CD40 antibody

<400> 7
Met Gly Ser Thr Ala Ile Leu Ala Leu Leu Leu Ala Val Leu Gln Gly
1 5 10 15

6
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Tyr Thr Leu Pro Pro Ser Arg Gu

) Pro G n Val
355360365 G n Pro Arg G u Ser Leu Thr Oys Lea Val Lys Gy

370375380 Met Thr Lys Asn G n Val
Sliji s Tyr 385390395400 Pro Ser Asp Ile Ala Val GQu Trp Qu SfarLAsnAs
Gy Gn Pro Au AM 405410415 Asn Tyr Lys Thr Thr Pro,Pro Val Leu 1 p
Ser Asp Ay Ser Phe The 420425430 Leu Tyr Ser Lys Leu Thr Val Asp Hys
Ser Arg Trp G n A n Ay Asn 435440445 Val Phe Ser Cys Ser Val Met Hs
Gu Ala Leu H s™ASH® 'S STy ¥alTHe 1460465468: Gln AlysiuSal ijgllﬂ%(ée!’ ILeu Ser
Cequente L3200 s e St SR K2 B Bt | - Ct0

<220> <2233feavy 0 25

gﬁ?iugggg <400, %~ NBt TQ §rrSBe GIhimrave Adgesih arer Alodcllals Ie;@,ubgueuGl Al ,%d ;/al
Leu Gn Gy 151015 Val. Ei\fvsnA'ﬁ‘e grnPVaélyG nSLeEPPVa;t]I 11\Gl nFySer : y A
Gu Val Lys Lyss202530 Pro Gy JuSet Ifé’ﬁ?ﬁ/%s |18 Age Ays G%
Ser Ay Tyr Sat*Phe BE49451¥Iein $ar thiyie BePalal RpGyY oJf Bre rg X
Met Pro Gy Lys, Gy Leu 5@?5@0 Qu Trp Bt Gy Ile I1a Tyr Pro ( Vyl
Asp Set Asp Thr Arg Tyrpeex 85 70 75°86YPrE Bgrepfie Banvedl y G n Va

|le Set Al &yrAdp dyysuSers biversSeiia 829085 T, AArtYL, LU Gn Trp
o . IIY ‘T'IYIQ/sAlaPlg
Ser Ser Leu Lysg 3 2EL.ASR Thr Alige Net 100105118 Tyr Ty
Gy Thr Ala Ala Gy Bi G ASH THrSan F Thry?lrf;;szmaaz&ewgg (1 L :) yAINt;t o
Asp Val Trp G?a@'en T pysThry farseVaky T pMalen SEI P§e,{1a35§9{£45150155160

y

5 r Ser Lys
r Val. Phe Pfq Leu Al a Priss Se 1
Sor v S @y Gy S el e eeyr bponiop 1
1 r
165170175 The e @b BroovaYathe Vo sMatp Sl sIf By,ASY 2k, Al @ Leu
lac 185 130
Ser 180185190 Gly Val Hie Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
195 200 205
Leu Ser Ser Val val Thr val Pro Ser Ser Ser Leu Gly Thr Gln Thr
210 215 220
Tyr Ile Cys Asn Val Asn Hig Lys Pro Ser Asn Thr Lys val Asp Lys
225 230 235 240
Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
245 250 255
Fro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
260 265 270
lys Fro Lys Asp Thr lLeu Met Ile Ser Arg Thr Pro Glu Val Thr Cysa
275 280 285
Val Val Val Asp val Ser Hig Glu Asp Pro Glu Val Lys Phe Asn Tre
280 295 3oo
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
305 310 315 320
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr val Leu
325 330 335
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys lys Val Ser Asn
340 345 350
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
355 360 365
Gln Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
370 375 380
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr
385 350 395 400
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
405 110 415
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
420 425 430
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gla Gly Asn
435 440 445
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
450 455 460
Gln Lys Ser Leu Ser Leu Ser Pro Gly lys
465 470

<210 B8

<211> 474

<212> PRT

<213> Artificial Sequence

<220>
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Gy Val His Thr The Pro Ala Val Leu G n Ser Ser Gy Leu Tyr Ser
195200205 Len Ser Ser Val Val Thr Val Pro Ser Ser Set Leu Ay Thr Gn
Thr 210215220 Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val
Asp Lys 225230235240 Arg Val GQu Pro Lys Ser Cys Asp Lys Thr His Thr
Cys Pro Pro Cys 245250255 Pto Ala Pro Qu Leu Lea Ay dy Pro Ser Val
Phe Lea The Pro Pro 260265270 Lys Pro Lys Asp Thr Lea Met Ile Set Arg
Thr Pro Gu Val ‘?ﬁ”%sc?%?é@%sﬂt\%ﬁ5\?d1umﬂVaﬂnt%§?j°Val Ser Hs Au Asp
Pro Gu Val Lys Phe’ jcI'rp 290295300 Tyr Val Asp Gy Val du Vval His
Asp Ala Lys Threabogss Pro Arg A u 305310315320 Gu G n Tyr Asn Ser Thr
Tyr Arg Val VaI“eSéFYW Tﬂfe’t}a'liﬁ? Lyfaflal ey LBQE@G@BB@I Hes 6@ elyAsp Trp Leu

Asn Ay Lys G Ui W biSahs lsy§\4a{,§§ g{ O0!ys Ala Leu Pro

Ala Pro lle (’;‘IuaLié‘gr Tﬁﬁr(z?'ollelSerL - Qlydﬁg b’ffyé °dn Pro Arg

Gu Pro dn VaIPrﬁl'Wy Thwr Sefr g WOIRr&rS&s Lﬁer glyGeu GG ty:3§33e5380 Met Thr

Lys Asn G n Val %}' s Le ‘Phe T r 385390395400

Pro Ser Asp IIe urr&n‘lie y T 321 Meté;XGé: ﬁy U Asn

405410415 Asn ‘Egr TtpymetT':hv IThrtldDmr Eb@slwaip te2 hsA\SHYr S@rwﬁsqa dy Ser Phe
n

Phe 420425430 ET ok n gy ]‘?nL\?a hr Val 7sp Lys Ser Ar _Trp Gn Ghn
Gy Asn 435440 5 h rVELT RREH'E S UIAIE  Leu H s Asn

His Tyr Thr 45@%5146ﬂrr®em GLry$:p%ﬁr deeuﬂlSe,rs Alewe:S@gp B{rOMGSI»Mt Lys 465470

8 <210> 9 <21%’2‘ 12 <2‘§?> NA <21, >1lMonp sapi ens ®220> <221> CDS
) SRt

<222> (1).. ZT S i 3 ALa Gly Arg hsp TYE TvE Ty Ty

Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
) 130 135 140
i Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
145 150 155 160
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
185 170 175
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
180 185 130
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
195 200 205
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gla Thr
210 215 220
Tyr Ile Cys Asn Val Asn His LYs Pro Ser Asn Thr Lys Val Asp Lys
225 230 235 240
Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro cys
248 250 255
P¥o Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Fro Pro
260 265 270
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pre Glu Val Thr Cys
275 280 285
Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
250 285 300
Tyr Val Asp Gly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
305 310 315 320
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
325 330 335
His Glo Asp Txp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
340 345 350
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
355 380 365
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
370 375 380
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
385 190 395 400
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
405 410 415
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
420 425 430
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
435 440 445
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
450 455 460
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470
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<222> (0)...10) <223> Codi ng sequence for short isoform of human CD40
<400> 9 atg gtt cgt ctg cct ctg cag tgc gtc ctc tgg Net Val Arg Leu
Pro Leu G n Cys Val Leu Trp a510 gct gtc cat cca gaa-cca ccc act gca
tgc aga Ala Val H's Pro Gn Pro Pro Thr Ala Cys Arg 2025 ata aac agt
cag tgc tgt tct ttg tgc cag cca lie Asn Set G n Cys Cys Set Leu Cys
Gn Pro 3540 agt gac tgc aca gag ttc act gaa acg gaa tgc Ser Asp Cys
Thr A u Phe Thr<@n®Thr @ u Cys 5055 agc gaa ttc cta gac acc tgg aac
aga gag aca Ser:ﬁumﬁhe Leu Asp Thr Trp Asn Fag Qu Thr 65 70 75 aaa

tac tgc gac ccceaacudnbaaglgg Ctt cgg gtc Lys Tyr Cys Asp Pro Asn Leu
Gy Len Arg val 6590 ctt cct tgc ggt gaal92 Leu Pro Cys Ay du 60
QA0 H's Cys Hs Gn H's 80 cag cag aag ggc acc 288

cac tgc cac cagdgi
Gn Gn Lys G y.odfr 295 dhga gaa aca gac acc atc tgc acc tgt gaa gaa g

Ser Qu Thr Asp Thr Ile Cys Thr Cys Au Ju G 100105 agt gag gcc tgt
Ser Au Al a Q/§2§§IB“"E%§Q ¢e tgt gtc ctg cac cgc A u Ser Cys Val Leu

Hi's Arg 120 tcazigCobsg se5uend36 §§A}t§§$f01%/ N E{o Ay 125 ccc
tgc cca gtc ggcttcttctcc aat gtgtcatc ? C gaa aaa 480 Pro

Cys Pro Val '“F“he? The Ser Asn Val Ser Ser AI a Phe Slu Lys 145 150

155 160 tgt casze?:%il é b o %%E{a,% Ak gcftggga%fgg %cty %gty

ggt Cys His ProaTrp Thr Arg Ser
165170175 gat ccc cat cat ctt cgg gat act gtt tgc cat cct ctt ggt

get ggt Asp PrHS FE$y F r%@@“ 234 @gProctaeusd y Al a
Gy 180165190 ctt tat caaglataza?q? jefoe %é Aé%l@?esb"@ Yacreh¥ taa Leu Tyr
Gn Lys Ay GX Gn Au Ala Asn Gn * 1 5200

aac agt cag tgc tgt tet ttg tge Cag Cca gga cag aaa ctg
gtg 144
Ile Asn S;r Gln Cys Cys Ser Leu Cys Gln Pro Gly Gln Lys Leu Val
5 40 45

agt gac tgc aca gag ttc act gaa aCcg gaa tgec ctt cct tge ggt gaa 132
Ser Asp Cys Thr Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu
S0 55 &0

2gc gaa tte cta gac ace tgg aac 2ga gag aca cac tge cac cag cac 240
Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His Gln His
65 70 75 80

|@aa tac tge gac coc aac ¢ta ggg ctb cgg gtc ¢ag cag aag ggc acé 2848
Lys Tyr Cys ABp Pro Asn Leu Gly Leu Arg Val Gln Gln Lys Gly Thr
85 a0 95

tca gaa aca gac acc atg tge ace tgt gaa gaa ggc t
gy cac tgk ac 338
Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Txp His Cys Thg
100 105 110

agt gag gce tgt gag agec tgt gtc ctg cac cge tea tge teg coc ggc 384
Sexr Glu Ala Cys Glu Ser Cys Val Leu Hig Arg Ser Cys Ser Pro Gly
115 12¢ 125

tLt ggy gtc aag cag att get aca ggg gtt ctck gat acc ate t
gc gag 432
Phe Gly Val Lys Gln Tle Ala Thr Gly Val Ser Asp Thr Ile Cys Glu
130 135 140

CcC tgc cca gtc gge thc tte tee aat gtg tca tct get ttc gaa aaa 480
Pro Cys Pro Val Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu Lys
145 1590 155 160

gt c?c cct tgg aca agy tce cca gga tcg get gag age cot ggt ggt 528
Cys His Pro Trp Thr Arg Ser Pro Gly Ser Ala Glu Ser Pro Gly Qly
165 170 175

gat cce c?t c?t ctt cgg gat cct gtt tgc cat cet ctt ggt gct ggt 576
ASp Pro His His Leu Arg Asp Pro Val Cys His Pro Leu Gly Ala Gly
180 185 190

ctt tat caz aaa gyt ggc caa gaa gcc aac caa taa 612
Leu Tyr Gln Lys Gly Gly Gln Glu Ala Asn Gln *
125 200

RTA0172168223v]



9 <210> 10 <211> 203 <212> PRT <213> Hono sapi ens <210> 11 <211>

834 <212, DNA <213> HOMO sapi ens <220> 221> CDS 222> (1)...(834)
<221, msc_feature <222> (0) . . . (0) <223> Codi ng sequence for |ong
i sof orm of human 040 <400> 11 atg gtt cgt ctg cct Met Val Arg Leu

Pro 1 gct gtc cat cca gaa Ala Val His Pro Qu 20 ata aac agt cag tgc
Ile Asn Ser Gn Cys 35 <ctg cag tgc gtc ctc tgg ggc tgec ttg ctg acc
48 Leu G n Cys Val Leu Trp Ay Cys Lau Leu Thr 1015 cca ccc act gca
tgc aga gaa aaacﬁeigzgpc cta 96 Pro Pro Thr Ala Cy$ Arg Au Lys Gn
Tyr Leu 2530 tgtaabCtritg tgc cag cca gga cag aaa ctg gtg 144 Cys Ser
Leu Cys G n Pro<@ByH@orsapiegs Leu Val 4045 agt gac tgc Set Asp Cys
Sﬁ a(r:]a %ag ttc ﬂ%{ ,gaa acg gaa tgc ctt cct tgc ggt gaa 192 Thr GQu
Phe Thr U Ti NretQatl AQY Sl et B 6 ttc cta
Qy 2 G169 H1YreF s 20 gyi 0&%& Q%E‘r qu Phe

gac acc tgg aac laga gag aca cac tgc cac mag cac
Len Asp Thr Ti p*Rh2Arg® GUusTrhi= s T’GyEaNiYsA@l ALHw GB7P7580 aaa tac

tgc gac CCC aacrGtidn GYch! bysCQY sPf el geq,?grielg, %gé" GG, 288 Lys Tyr

Cys Asp Pro Asn Leu &y Leu Arg Vake G'n G n
Ser Asp Cys Thr Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu

50 55 &80
Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His Gln His
85 70 75 :{¢}
; Lys Tyr Cys Asp Pro Asn Leu Gly Leu Arg Val Gln Gln Lys Gly Thr
85 50 55
Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp Eis Cys Thr
‘ 100 108 110
, Ser Glu Ala Cys Glu Ser Cys val Leu His Arg Ser Cys Ser Pro Gly
115 12D 125
Phe Gly Val Lys Gln Ile Ala Thr Gly val Ser Asp Thr Ile Cyé Glu
130 135 140
Pro Cys Pro Val Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu Lys
145 150 155 pE-10)
Cys His Pro Trp Thr Arg Ser Pro Gly Ser Ala Glu Ser Pro Gly Gly
165 17¢ 175
Asp Pro Mis His Leu Arg Asp Pro Val Cys His Pro Len Gly 2la Gly
180 185 190
Leu Tyr Gln Lys Gly Gly Gln Glu Ala Asn Cln
195 200

<210> 11
<211> B34
«212> DNA
<213> Homo sapiens

<220>
<221> CDS
«222> (1)...({B34)

<221> misc_feature

<222> {0} ... (0}
<223> Coding sequence for long isoform of human CD40

<400> 11
akg gtt cgt ctg cect ¢ty cag tge gte cto tgg ggc tgc ttg ctg acc 48
Met Val Arg Leu Pro Leu Gln Cys Val Leu Trp Gly Cys Leu Leu Thr

1 s 10 15

gct gtc cat cca gaa cca cee act gea tge aga gaa asza cag tac cta 98
Ala Val His Pro Glu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu
20 25 30

ata zac agt cag tgc tgt tct ttg tge Cag CcCa gga cag aaa ctg gtg 144
Ile Asn Ser Gln Cys Cys Ser Leu Cys Gla Pro Gly Gln Lys Leu Val
35 40 45

a9t gac tgc aca gag ttc act gaa acg gaa tgc ctt cct tgc gge gaa 192
Ser Asp Cyg Thr Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu
50 55 &0

age gaa ttc cta gac acc tgg aag aga gag aca ¢ac tgC cac cag cac 240

10
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859095 tca gaa aca gac acc atc tgc acc tgt gaa gaa ggc tgg cac tagt
acg 336 Set Au Thr Asp Thr Ile eye Thr Cys Qu Au Ay Trp H's Cys
Thr 100105110 agt gag gcc tgt gag agc tgt gtc ctg cac cgc tea tgc tcg
ccc ggc 384 Set Gn Ala Cys Qu Ser Cys Val Leu H's My Ser Cys Set
Pro Gy 115120125 1ttt ggg gtc aag cag att gct aca ggg gtt tct gat
acc atc tgc gag 432 Phe Ay Val Lys An Ile Ala Thr dy Val Ser Asp
Thr Ile Cys d usgsz?,@llﬁ%lfd@ucaem’ﬂtrgn-p@ea@ crgne Hib Cyd G HigGyaat gtg tca
tct gct ttc gaa @aa 480 Pro Oy¥ Pro Val Ay 7Phe Phe Ser Asn Val Ser

Ser Al a Phe Q Uadaysac145150155160. Gag..GeL L aca agc tgt gag ace
aaa gac ctg gttIygtHrcaa remgrbas t&jg?ﬁﬁf& é’éd’ﬁl inﬂg ?{iir:;g%f ¢is &U Thr
Lys Asp Leu Val Val G n G n®¥165170175 gcacggc aca aac aag act gat gtt

gtc tgt ggt cccecada@aed ghog: c;gi%@ﬂ Ay Thr Asn Lys Thr Asp Val
Val Cys Gy Prcse@du Asngstkr gazl_‘lﬂtbl c 9:]:8&@3 2 ?;9% fé'ﬁ@ﬁp%’g gty atc
ccc atc atc etc ggg atcitg ttt gcc ats 624 Ars Alasdeu Val Vval Ile
Pro Ile Ile PhesE,yy ggcetg;.teééngcet \ atclclte 195200208 ctc ttg gtg ctg gtc

ttt atc aaa aagegtm gnccﬁa@uéaﬂ 1 el ;%?ﬁ??g ,jfggcigtg gggl ¥du Val
Phe Ile Lye Lys Val M5a Lys Lys PrmoThr Asn 2102 %0 dag’gcc ccc cac

CcCc aag cag gag.c ag..gag atc aat ttt ccc gac 720 Lys Ala Pro Hi's
Pro Lys Gn G st BBl Hiardelr el Lo sosmmogeiomar ot
cct ggc tcc aac at¥® gct gct ccaigtg cag gag ag t 3" °CAT 68 Asp Leu

Pro Ay Ser Asp..Thr ALa.Aa pro Val Gn G U Tin- Leu H s 245250255
gga tgc caa CCgrodiye BEGaCal BABROA ?%Zﬁcxﬁaéigéﬁiggf?ﬁﬁ 2t C @bca 816
Sly Gys Gn Pr&gsval Thr G n Gou Asp Ay LyssQ U SeFArydje Ser

260265270 gtg gRg..gag, aga cag tga 834 Val Gn Qu Arg Gn * 275 <210>

12 <211, 277 c%gﬁg,prib% %ﬁég £@§ﬁ %g@;gﬁc eﬂfpg# 3192 cperadValb2sAr g Leu

Pro Leu G n Cys Val Leu Trgs Ay COys Lewsbet” Thr “15FOFfH A val His

Pro u Pro Préga /S AE% GQu Lys Gn Tyr Leu 202530 11 1Ile M
I

hr _Al a C}/
Ser An Cys Oy éﬁé&@ﬁm% I Jret e 980 “Gete9 @b cycheral earsAsp Thr
6570 Lys Tyr Oys Asp Pra Asn 85El:rsfé""r§jl u?l;sr B REp™THER Freel=r00

aga gce ctg gtg gtg atc cec ate ake ke
999 akc cbg btk geoe atc 62
Arg Ala Deu Val Val ile Pro Ile Tle Phe Gly Ile Leu bhe gla Ile !
155 200 205

ctc ttg gtg ctg gte ttt atc zaa aa
g gtg gcc aag aag cca acc aat
Leu Leu Val Leu Val Phe Ile Lys Lys val Ala Lys Lys Pro Thr Aen °72
210 215 220

aag gcc Ccc cac coc aag cag gaa coc cag

2 gag atc aakt ttk ccc gac
Lys Ala Pro His Pro Lys Gln Glu Pre Gln Glu Ile Asn Phe Pro gs 70
225 230 235 245

gat ctt cct ggc tec aac act gct gct cca
gtg cag gag act tta cat 76
Asp Leu Pro Gly Ser Aen Thr Ala Ala Pro Val Gla Glu Thr Leu His ?
245 250 255

gga tgc caa ccg gtc acc cag gag gat
ggc aza gag agt ¢gc ate te
Gly Cys Gln Pro Val Thr Gia Glu Asp Gly Lys Glu Serx Agg Ile Se: e
260 265 270

gtg cag gag aga cag tga
Val Gln Glu Arg Gln + 834
275

<2105 12

<211> 277

«2]2> PRT

<213» Homo Sapiens

<4 00> 12
Hft Val Arg Leu Pro Leu Gln Cys Val Leu Trp Gly Cys lLeu Leu Thr
5 10 1
) S
Ala Val His Pro Glu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Len
20 25
30
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Ser Du Ala eye Au Ser CIPS Val 125120 Prie Gy Val Lys Gn lie Al a
Thr Gy 130135 Pro Cys Pro Val fly Phe Phe Ser Asa Val Ser 145 150
155 Cys His Pro Trp Thr Ser Cys GQu Thr Lys Asp 165170 Ala Gy Thr An

Lys Thr Asp Val Val Cys Ay 180185 Arg Ala Leu Val Vval Ile Pro lle
Ile Phe Ay 195200 Leu Leu Val Leu Val Phe Ile Lys Lys Val Ala 210215

Lys Ala Pro His. pPr | r N ! 225230235 Asp Leu Pro Gy
Ser Asn Thr Al aI% %nlgé?) G%P”%Z%ﬁ%ﬁecyyscglyjpé" ?’Pébﬂ VEIShrl G n @ u
Asp Ay Lys 2602653syalys Ghn 6G eheAthg ok Mx2@iD cyd 2ev Pro cys Gly clu

50 55

50
Ser Glu Phe lLeu Asp Thr Trp Asn Arg Glu Thr His Cye His Gln His
(11 70 75 80
Lys Tyr Cys Asp Fro Asn Leu Gly Len Arg Val Gln Gln Lys Gly Thr
85 90 85
Sex Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr
100 105 110
Ser Glu Ala Cys Glu Ser Cys Val Leu His Arg Ser Cys Ser Pro Gly
115 120 125
Fhe Gly Val Lys Gln Ile Ala Thr Gly Val Ser Asp Thr Ile Cys Glu
13c 135 140
Pro Cys Pro Val Gly Phe Phe Ser Asn Val Sex Ser Ala Phe Glu Lys
45 150 155 160
Cys His Pro Trp Thr Ser Cys Glu Thr Lys Asp Leu Val Val Gln Gln
\ 185 170 175
! Ala Gly Thr Asn Lys Thr Asp Val Val Cys Gly Fro 6ln Asp Arg Leu
l80 185 180
_ Arg Ala Leu Val Val Ile Pro Ile Ile Phe Gly Ile Leu Phe Ala Ile
X 195 200 205
i Leu Leu Val Leu Val Phe Ile Lys Lys Val Ala Lys Lys Pro Thr Asn
210 15 220
Lys Ala Pro His Pro Lys €ln Glu Pro Gln Glu ¥le Asn Phe Pro Asp
225 230 235 240
Asp Leu Pro Gly Ser Asn Thr Ala Ala Pro Val Gln Glu Thr Leu His
245 250 255
Gly Cys Gln Pro Val Thr Gln Glu Asp Gly Lys Glu Ser Arg Ile Ser
250 265 270
Val Gln Glu Arg Gln
275
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