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hemat ol ogigal maligpancies, as well as diseases having an autoi mmune
and/ or inflanmatory conponent. The CD40 receptor is a 50-55 10a
cell-surface antigen present on the surface of both normal and

neopl asti ¢ human B cells, dendritic ceHls', nonocyt es, macrophages,




25cel l's, sone epithelial carcinomas, and many solid tunors, including
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5cells frompatients with low and high-grade B-cell |ynphomas,

B-cell acute |ynphoblastic |eukema, nultiple nyelom, chronic

| ynmphocytic | eukem a, Wal sdenstroni s Macrogl obul i nem a, and Hodgkin's
di sease express CD40 CD40 expression is also detected in tvvo t hirds
of acute rryeh‘p |c | eukem a cases and 50% of AIDS-rel ate
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| evel s of CD40 expression, though the role of CD40 signhaling in
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30 peptide to promote microglial activation, thus leadmg to neurotoxwlty In patients

with rheumatoid arthritis (RA), CD40 expression is increased on articular

chondrocytes, thus, CD40 signaling likely contributes to production of damaging



BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGE S) Fi gure
1 shows the effect of buffer species on purity of mAb CHTR-12.12
formul ations stored at 25C for 3 nonths or 5 nonths as neasured by
SEC- HPLC anal ysi s 20Figure 2 shows the effect of buffer species on
aggregate fo i f mb CH R-12.12 within the vari i y
formul ati ons%@é@%@t 25C for 3 nonths or 5 nonths, 3@@@@{5’?@ by
SEC- HPLC anal ysi s. Figure 3 shows the effect of buffer species
on fragnmentation of mAb CHIR12. 12 within the various anti body

formul ations st OrRekindS and 2trik RERIBPARMLAS SO& Gk @WPRLS /. RASmBASUr ed by
SEC- HPLC anal ysi ‘. Figure 4 shows the effect of buffer species
on purity of In ‘BR'42. 12 formul ations stored at 40C for 3 months
or 5 nonths as neasufSaulaty m8EEGnHPEs & lupeT tgpes of B-cell lincage chpreps CBAG

shows the effect ,pofy,Qufif &hend Bﬁéb@%jggningggguﬁg@t £d b8 dn OfraRordi?dD
30CHM 12. 12 within the various antjbody fornul ations_stored at 40C

for 3 nmontRs or SUHEMR prEentsyathlow apf high-giade Beell lyppphomas, Brecllagute

Figure 6 shows t hyepebkee leuihufilfige mgiee] @snolynfphagivaakatia,on of mMAb
CHI A12. 12 wi t hi n\)&;a @en%%ﬁﬂs%%ro@%ui'ﬁ%@arid@fo{i%‘n td&sgefg— (34 Ec&rc%%.aémﬂoc for
3 nonths or 5 nonths, as rreasured ‘h’é SEC- HPLC anal ysis. Figure 7
shows di f f er ent i &IPTe&teamfsAdeteit Briverdirtsyet pemysiehiaatisleykepia prags and

5CH A-12. 12 i n t b sfonDsHeaitct ofpheant ai ni ng ei ther NaCl or

L- ar gi ni neg,HC1 as the i | 71 LI gur shons %
mononer fglrom of mAb éfl-mﬁ%l%??{llﬁ.T%%%‘?%&?‘?%ﬁ?@r%]§'te]|§8n_s pﬁnt ai ni ng
ei ther NaCl or Lexaregion: thrvetHiag rolgof €0 sieadingiirdqtipgto 4Hahxprttion osthese ed at
25C for 2, 4, ?rcaﬁcemngib&ssmuﬁmaﬁw @ﬂmfnyxp&mg' Idau&malﬂlah@wﬁﬁmg shows
% aggregates o CH.R-12 12 in ati ons.,containi ng ei.t her NaCl
or L-arginine-H aagrc?rﬁlgor?as%%uﬁ%elt% {%g@%é”ﬁ ""’\‘/’\%11%‘%'%g({?gc?rg’ed"‘1 % %%GP or 2,
4, or 6 nonths, €9 A8l 1GEE-pP) Breast carcinoma (Hiraj egelr @9590F/etdows %
fragments 1gf mAbosCdbds0bZ. whisuctt B 4. Q1003 BRdak: @RS COR tTRILN bH1Ey-3h; bRk NaCl  or

L-arginine-HCl as th ot oni 7| agent re 25C f 2, 4,
Toor 6 hont s, s isEaetpas oo al g SR R ofhesEitgus R
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ei ther NaCl or Lampgh ightmbidou @1%1.51@@5)'/15:9}. PRk 1081 13918D), VWisRustar ed at

40C for 2 or 4 nonths, asure SEC-H '
carctmoma (S%%) (r;ir\?no etal ( OOQ)YEW'. J. Dermatol. 10:438-442; Posner et al.

20 (1999) Ciin. Cancer Res, 5:2261-2270), thyroid papillary carcinoma (Smith e/ al,
(1999) Thyroid 9:749-755), cutancous malignant melanoma (van den Oord et al.
(1996) Am. J. Pathol 149:1953-1961), gastric carcinoma (Yamaguchi ef al. (2003)
Int, J. Oncol, 23(6):1697-702), and liver carcinoma (see, for example, Sugimoto ef al.
(1999) Heparology 30(4):920-26, discussing human hepatocellular carcingma). For

25 CD40-expressing sarcomas, sce, for cxample, Lollini e al, (1998) Clin. Cancer Res,
4(8):1843-849, discussing human osteosarcoma and Ewing's sarcoma,

Given the potential therapeutic bencfits of antagenist anti-CD40 antibodics in
regulating CD40L-mediated CD40 signaling in various cancer and
autoimmune/inflammatory diseases, and the challenges of formulating these

30 polypeptides, stable pharmaceutical compositions comprising these antibodies are

needed.



Figure 12 shows % aggregates of mAb CHI R-12.12 in fornul ations
20contai ning either NaCl or L-arginine-HCl as the isotonizing agent
when stored at 40C for 2 or 4 nonths, as neasured by SEC HPLC.
Figure 13 shows % fragnents of mAb CHI R-12.12 in formul ations
containing e or L-arginine-HCl as the isoto t
when stored g{ %B@z\?g 2 or 4 nonths, as neasured by E@%&L@gﬁpj
25Fi gure 14 shows % purity of mAb CHlR-12 12 in fornul ati ons
containing either NaCl or L-arginine-HClL as the isotonizing agent

when stored at 25C for 2, 4, Bmp§umlqso1;ﬁ§m§§wo@d by CI EX- HPLC.
Figure 15 shows % acidijc valants of CH R 12.12 in faormnul ations

cont ai ni ng either NacP big fa0lg Py PRpTRGR AL °ﬂ@°q‘5§“ f‘ﬁlé’m%‘?‘&?f?g?l“ﬁdmhge nt
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cont ai ni ng either | ni ne- HC1 as.  t he i sotoni zi ng agent
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DETAI LED DESCRI P3to@YHG® ahiHibohtNMENTdn@hh amount ofldagniprieGlenficitnnwedutiérons now
w1 be descri beqmn@;oecow&ql Ibe Jl&)‘to[ﬁﬁf &%ﬁmﬂﬂbﬁdl&ﬁﬁseﬁiﬁgjqunrf%gﬁem?

acconpanyi ng draw n of Sthe
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many di fferent f QHIRSS RuntheGlisoankidDA0EntibRly COMSG fch BRMGinESaghtirinkedr, the t he
enbodi nent g, set h r rovi ded
so t hat thll%s di S(E: é{}?oggéﬂ? nPes arrﬁt Bw'?l Elastthe%%% g%h%?m rgﬁcpﬁlgcog'ﬁ:;srr@rrent S.
Many nodi fi cat i oﬁlém%iﬁfﬂnpﬁﬁehéFOnéﬁﬁé?ﬂfa?me@fobPﬂFﬁ@mP?ﬂ?éﬁ@?f@fﬁ@h@@t forth

herein 10wi |l comgnt. onmtmla Hq@ld@:nggoﬁkhﬁd @holaﬁhbbli}ecoﬁtﬁlhmg ghaitfabcGiicat hese

| nvent i ons perta!:()l;ln hay ons (g'r]‘ttn:abn%cli1 tenduscm mctg k(l]sf'g'{e i n&i?c&re s%anst ed in

t he foregoing desc |pf| ons and the ‘agsHel \/é THerefore, it
is to be underst@i@dlsfamiﬂlawqﬁenFWEWHB@IF@T&@@HWWGO@PMMI imted to thc
speci fic embodi ments di scl osed and that nodifications and ot her

enbodi nents are in ' it hi e
appended cl ai ns. AF?#%E%#@‘SE@#ﬁh%%ﬁ&&‘?@éﬁ&%&w@g{sg t hey
are used in a generi Eigandshdesde iffstiofifsonees orduityahidAMGHIR 1812 pur poses
of limtation. fomulatidii8oRE 896 ol INVRME b3 Mndnils an{esaqfre@gb $ee-girabl e

| i qui d pharmaceut i cal conpositions conprising at | east one antagoni st
anti-CD40 anti bod§¥8t anti gen-bi nding fragnent thereof as a

t herapeuti2®al | y or pFigphyitaet heefebtpf adtki syeiec amagragitiormativd of mAtet hods

20useful in thei FpiRl BARGARiH AP varbRan®ERORRRGRE sthilfat PFRERE B InohddMENT T ON,

the term"liquid"
5 months, as measured by SEC-HPLC analysis.

Figure 3 shows the effect of buffer species on fragmentation of mAb CHIR-

12.12 within the various antibody formulations stored at 25°C for 3 months or 5
25 months, as measurcd by SEC-HPLC analysis.

Figure 4 shows the effect of buffer species on purity of mAb CHIR-12.12
formulations stored at 40°C for 3 months or 5 months as measured by SEC-HPLC
analysis.

Figure 5 shows the effect of buffer species on aggregate formation of mAb

30 CHIR-12.12 within the various antibody formulations stored at 40°C for 3 months or
5 months, as measured by SEC-HPLC analysis.



with regard to pharmaceutical conpositions or formnmulations is
intended to include the term "aqueous." By "therapeutically or
prophyl actically active conponent” is intended the antagoni st
anti-CD40 anti body or antigen-binding fragment thereof is
specifically atedlntothe conposition to brin %u _
desired ther X{)& ﬁr’lggor 25prophyl actic response with ré’g?{? (3?7}3“%’7
treatnent, prevention, or diagnosis of a disease or condition within
a subj ect when the phar maceuti cal conposition is adm nistered to that

subj ect. s tF?gme% shdw§ th'e foa%m gtq}‘e; Jﬂ@cm@ Bﬁ"-ﬁ*&ﬁﬁﬁ%b GﬁllLAb CHIR-

conposi tions of the Iq‘t on provide fo 'C-féSI cal and/ or
cheni cal st abil ity oP™H "é‘?ﬁ“& h‘i%f"”&‘ﬂt"i"m@ﬁ!f@ P
ant i gen- bi ndi ng fostprsmcadikrd byeSHC-HAlGnalyses, t he ant agonl st anti-CD40
ant i body o anti gen- iR EABERSLch AR ERANERSRA AL Yorkabal NS Tt

physical and/or chem cal stability a desired bi ol ogi cal
activity, ise., GHE E?rlzn‘b‘t“efoﬁf“laf'ﬂ’é C%Fﬂ“étﬁéﬁheélt‘a%&‘tlr yeinipedClgetf ned

el sewher e her ei njsotowicihgegdénng, but not limted to: inhibition of

i mmunogl obul i n secre r n

stinmulated by T cell tglg% Sﬁ%wg |HE)E?{L% %ggﬁ/r?%(? gﬁ%f&%@gﬂnf eration of
normal human per f9yRd#tians centeiripg eihes NpGher h‘ﬂ*@t&lﬂbﬁcbﬁﬁh@a%tomz'é@@@% when

i nhi bition of sugw:ba/.alzy*arﬂtd/zoarormrn%mt Qsl’lﬂtfahﬂfleEE(ElHPIm| human

per Pherl B cel) < SR MES D G SUPLESSI P, Gobl Rt oA

intracel lul ar si gttast@ciwlaaara}m@élql agthg lmnqnmneagcwvhsm&at éﬁ“C ok, |4d phase
CD4OL; inhibiti onr@ﬁongﬁpqg)m%lg@eb%smgpﬁ@lucti on in any ceI | upon

e orat on o monERr iR PEERET Ay GIRYE PhR RS lomoua

t ol erance i nduct ¢ither Nofl @Dﬂamlm&fqlnghttlart@etngeghﬂvewmstor@eﬂt PC fpeadi ng
cognate |igands b 0 ag.lgéagggdl&ggg@ﬂpgyt not limted to, T cells and

B cells; induction o nsi ogn or ac +CD25+ regul atory
T cells (see for exak‘&l‘ 99%‘8‘?‘?01""18‘?9’“8 %&W%Q%‘é%.l% 10ePPEIR rej ection
via CDA0 CDAQL i fermauidtiensgorg@ningeatier Nl or kargthinat HC1 o 20 @:@Mpodizing ageny widn,

169: 5401- 5404) ; Q&t@t@@e@@drtxrwmth@wmm& kEEpLAC! udi ng, but not
limted to, antibody- dependent cel -rre |ated c tOtOXI city (ADCC),

conpl ement - dependent FE5E {4 BeHKE RSy ee) SfornmyiEiosy  of
proliferation, awdhidnhgapeptadssrs-drginiicaijed th@l@dtén&)n,g a@anduieamra;r‘atof
target cell cyt Oh@%?zﬁ%o%ﬁ gﬂmgﬂggd%sg@hhéurface mol ecul e

expression; and conbl nations Met hods for nonitoring

protein stability ar BEWel] shpychfeements sfanabGHIR-42 B2 in foypulationspapteining ones
(1993) Adv. Dr ugeiibelNazbdry-aFaine-H asAR:- i@fhnizing @gent@hen (kQ1)0°Prpt irde and

20Pr ot ei n Drug Inc., New York, New York);
and the stabili P@ngﬂésatg&segs { eéggeﬁ&ﬁer ein beI ow. Cener aI ly, protein

stability %s neasur eEFg'H?1@"@%%%"@%@?&!&1%\1Zﬁ’b’fomaﬂ%lef@ét"ﬁl@w peri od
of time. In pref@ahe@dCRirDAeHinRHC as (R iShoRing a@RttWHBOMYcdRhBPORER YL | Cal

conposition provi or st abi e antagoni st anti CD40
anti body or anti grgn tfhb nai ng T dlbﬁ?r%eér)l{t)ﬁp tcgr eof when stored at room

tenperature 25 ( aboﬁlgqub*GﬁOWSdfﬁ acgglic vasaptstof MARBHIRRI2.13 in foraglstion3 nont hs,
or at |eaSt 6 NMDBLBKing aanI/I‘lel br3- a%xﬁtmfﬁ}lastth@imdﬂzmz‘a Gt iIRE stébd ok €ast 6
nont hs, leaStzsc g \ | east 15 n&gﬂ%{l}ﬁ?f east 18 nonths, at
| east 24 r'?Bnt hs. go te‘i’ﬁ"’é”ﬁf&ﬁnasé%eaqé{’t‘? v when fornulated in a
phar maceuti cal corrpoﬁlgttrﬂ trshowsss pein sirdss @ahAbECHIR{ 21 hin Fdrsulgioyssi cal

st abl lity at a geotteﬂmgath@lINat:nortu.a%Aech]tas tﬁgmma@enwﬁmrea%t gns

(i.e., discol oratl on or |loss of cl arlt%/ neasura bl e signs (for
5°C for 2, 4, or 6 months, as measured by CIEX
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exanpl e, using size-exclusion chromatography (SEC) or WV |light
scattering) of precipitation, aggregation, and/or denaturation in

t hat pharmaceutical conposition. Wth respect to chem cal stability,
a protein such as an anti body, when forrmulated in a pharmaceuti cal
conposi tion, is considered to retain its chemcal stability at _a

gi ven point i VP PV measur errent s of chem cal stabi IPFTWS%WQWM
indicative that the protein (i.e., antibody) retains the biol ogical
activity of interest in that phar maceut i cal conposition. Methods for
nmoni tori ng changes in chem cal stability are well known in the art
and 5 include, but are not |limted t met hods to detect chemcally
altered forns of the prot HEfA E@BP%?&RFPE&N?F?%FHV&N BB?I using, fo
exarrpl e, SDS- PAGE, SHG; prapdnemtionnew wﬂl&séds&ﬂaaﬂndraﬁéj’hefbeﬁfmpfith on

ioni zation/tine R:i‘erJnLej tgﬁ'lE nﬁr%%f‘atwgn v!;hYch btﬁig(g[ﬂ‘?‘ hlglgﬂts of
associated wth changes I n ecul ar C of exanpl e, associ ated
with deam dat i onfhe inyeiipRy areﬁ@f‘“‘e%ﬁﬁ?‘blﬂgse 1¥V6ﬁ‘°w3ﬁ§f@’°€’l3ﬁ’6ﬁé'tyogr aphy.
See, for l10exanphifereitfemymt kiools ndbs@h@aeihs hendidithdalbodiments set forthAn

ant agoni st anti - i.ngl reof
when formul at ed %%9 %ﬁélrth?r%géb %lgr%g?yegﬁgdo% Fﬁltggﬂs 41%%%8%“5151 tgrgg

retain a desi redaﬂﬂll‘tﬁplééj’g?éﬁﬂ“@@tﬂtt%ﬂ ty at a given point in tine |f the
desired bi ol ogi cal a@xtahwmtdyfcatonstdnatnhérbmmn&mmbftttu]meﬂbmt &8 erein

pr ef er abl Y, Wi t hi n.about 20% of sktlli]egmqg artto

15exhi bi t &4 at t HY PTHE "R pRaFmadeuti'c Vhlgltpeselgvef“?og?l%%m aWépar ed
as det ermi ned i nthabonefitobtht teacasmvsmml lntﬂwéoremslg Acseiiphng hrsighcagsociated

activity. AssaySdrtﬂﬁgsnemrt AGs tb B&nd&&oaaﬂt R i eAhLAd nofe bé MhiteM 10 t he

ant agoni st anti - ed ti.gen- bi ndi ng
Fraghent st her eof® TEF BLoParaiHed ud atne it v fohy B0kershare
applications ent intehdsd tobanriadedmithin the soepd of GD4pedshdino Althougrrpéciiodi es
and Methodg for %&Eaﬁlc&pmﬁmmﬁ g esegtct}tam Sferiéand 4Q0Btive VNS IREHd 26,
2003, and April 27, 2004 ?1 assi gned . Pat ent plicati’on Nos.
60/ 517, 337 (Att ofHhEPERERS “NB“"“PP20107 001 (035784/258442)),

60/ 525, 579 ( At t or ney TRqudset inMotionRREGAGIHo OOR 1{glid PreBrbc T @E@HpYsitionsnd

60/ 565, 710 (Att OEO&?MSHQ%Eﬁ on&l&mgﬁﬁ%%49Qﬁlbéc@%ﬁ%ﬁéﬁ!ﬂ%&ﬁ%&f}a@mnt

respectively; nt er nat i onal Pat ent plicatio

25PCT/ u52004/ 037**3@%(*%%%%@&“@6@2@@'?&804 IPWMGI?P%% and to methods

(035784/ 28R916) ) ysefal i6 deieprepatati@dFor AurpAGENTHS presbitttiive (E0K] Ehe Man ticuidn al

Ant i bodi es and nd
published as WO %1“5% i tg@%mw&héléég, Obgﬁ{ihs()lr oﬂn dggaﬂc{]ﬁmﬁé \;\Jﬁdmﬁggéc’eth erein
i ncor porat ed by &F @fuseise Byn terasuicallpr proghylpctiotlyactye sumoprat s say s
described in promiefdeOthahntgpdt kitiadDi40 Bnt®6dyiof dnfighn biviainh Oabdeiit@ereb¥iagnosi s

and Treat nent of [ B ) i d

S gnal i ng.o 1 i D eethan hsoogd Y8 (B SALGRL R, MELL AL Bl i e o
Applicati dd No. Beyhyladic zeg@m(wttl EPE‘ﬁ@S@ tm%mrcmﬂow@zw%of@@@@w
(035784/ 304312) ) or caatdios M CSRBBAVAE tHeDhLhitaiticQ BakpoRing ddmARRIl &AL | ON
No. PCT/ US2006/ 0]1194 4 (Attorney Docket No. PP028035. 0003
(035784/311611)), € I\/tay 18, 2006, and published as WO

2006/ 125143; and pr oBY Slable’al Flnaptbiiﬂlealtarmmeuem¢0mpesd10nﬂ\¢§tlhmgmﬁror

Di agnosi s and Trgafd8éne flysi?aliﬁ‘@o?%&mﬁd@l\étaﬁggh%ﬂhﬂ&a%m%ﬁ@d/ or

r

Pat ont AR cat | b et SIS BET AL P Do e AP Spaga062. 0002

(035784/ 304311) ) antilzndglorzotige ipdnpdiapment thtreaf patntidlyadtailBats ghysicalpyglor cat i on
N, roTr US20001 Qe il BB DREkAbo Dl BRAZH00400RG ot
(035784/311608)), filed , | i'shed as W2006/125117;
the contents of aé‘%?’ll‘sb?““t/ﬂ‘ﬁs gefmed seyheediein; ‘ﬁ%‘tﬁ't"ﬁd’t“h‘toélﬂmﬁ?‘or bfighce in
their entirety. Al so see the assays described in Schultze et at
(1998) Proc. Natl. Acad. Set USA 92:8200-7-108204; Denton et al.



| mmunot 164: 688-697; Noclle (1998) Agents Actions Suppl. 49:17-22;
Lederman et al. (1996) Curr. Opin. Hematot 3:77-86; Coligan et at
(1991) Current Protocols in Immunol ogy 13:12; Kwekkeboom et at (1993)
| mmunol ogy 79:439-444; and U.S. Patent Nos. 5,674,492 and 5, 847, 082;
her ei n incor reference. 15The antagoni st antj.- i body
or antigen-bi naﬁng ?%grrent thereof that is to be for%}‘%@m?ﬁ%
accordance with the nethods of the present invention can be prepared
usi ng any nmethod known in the art, including those nethods disclosed

el sewhere hereiner hﬁu%@bﬁﬁ@&@hﬁ&%hemﬁﬂhﬁmﬁﬂk@%ﬂ Blel1 PRt a4 O

anti body, for exa t he nonoc
ant i bodg or antf W%EB‘WHPI}TQW? H’@H’t%mF??é’F%%?la %‘n@éﬁrﬂ’wﬁéﬁlﬁsl y

produced i n a CH@ngdakel by Juﬂ@thtslls;iambmmbddurhw aidrer prelifowion of normal
Following its pr ﬁmagérip%al@re@hsQMM1Jt4d%?tbmbex{,£§mgm1@&%ma‘»etc@@t' - D40

anti body or_anti ndi ng fragment thereof can formul ated as a
l'i qui d pharnmaceu $a&%ﬁsc%‘t9hba%1btﬂ%?f PuviNeh @ntipppietic intiagellylpfsienpls iR ang; n.
Where the ant agocu]lsﬁmlamdlbymLarstohdamﬂge CZBOL; imibitiog eICOAD sigiahg f r agnent
For oxanpi e, at Z-OGEH ek sk Wl Lt bl ghlse EBRL R
further formulat Pfd’l‘thefa“‘)“ th‘FPPé‘ "}ail%fﬁ?t@ cpiiateletinetieics #1YoEBIBESI t i ons of
the invention comcti@faDihaaesict @Bd dryel®beafifeaphivi afdnasad Cy40ef f ecti ve
?g;%n?f tlrtg)greeg;]ﬁlagcﬁ% 1§utt no@ mmtedg)q %ll’ggx%gg cepso q:xucplon 0? e}parg% arl actwgfftol?lggrren ¢
t hereof present Pfr?m@zﬁofﬁgﬂﬁf%xT%HS @‘&I@@Exﬁﬂm@cﬂo&@ﬁ@awlam%ﬁ? tise rout e
?)f ad(rjn nlh strati Ofejea?dizge:@uo eﬂ«xﬂﬁﬁafehe?&eugEMamk et al. (2don)1mnﬁndmnner t he
I qul pharmaceu 49% BHP 0 1c1 nv?a 2 m;[:c ambBlr %glecp !)uttlv?r c%no conpri se
the antagoni st an Body O eXanple e BRIt 2> 12 or
CHR5.9 anti bodymb@lr-damcielgeﬁlrmdn&ﬂ ﬁ!gotwcetgh“é?ﬁc),tcn@plemt-@peﬂéent
concent r atjison of cyaﬂﬁlétty @D-t),mmcglﬁéﬁoxa&@%tlfcégonoan%{ %Bptosﬁtﬂpthlrgctgcl ®; g/ m
to about 40.0 ny/

rgdla ar et Ig 0 I I ggc g1 abOUt 1.0
ng/ M to about 38° H‘ﬁ“/ "eeleh in f? ﬁ‘b"/“ﬁ{' °tr6"’ afb fge ™ HGFH™  about
5.0 ng/n to abomicgﬂm@tltmgﬂlnrbof about 10. 0 nmg/ M to about 35.0 ng/m,

or about 15.0 ng/m Wh@é@%ﬁnogién% ﬂ?@élﬁmabﬂitfhres%mf?fﬂhﬁmrﬁe§ fort he
i quid pharmaceut i cg anti - CD40

n
e badhor Tare T S el (A s oo e 285 % SRS bt of
about 0.1 20g/ M FrorealPout Debvedy (MRrgi/Drkker, EooNtw Borld) Nag Kerk); 4nd tlebobitity 10. O

ng/m, about 10. Qsagycflsraosctlﬂcrapgéﬂw %ﬁne@all%éommsta@%ﬂgv% mnjaﬁrrc.g a%ggcn to
about 20.0 ng/m, abou t o abou , about 25.0

mg/m to about 3@@1%71?91?*SP%”gPeﬂséof@mﬁngrefwd&B fmsﬁs.aeta%/ m
about 35.0 ny/ M antimdapietiacelGealcomgdsivon prabides for 4bilQy sfgemhtagotistalibut 45. 0

mg/m, or about 61§4 lef&é)ml' aﬁtgenatﬁl%% fé&nth tﬁ@éomvhen Ltgreﬁﬁt l?o%fn tg;g?lggl T nts,

the liquid _pharmaceut| cal tion co ant agoni st
ant i - CD40 2ant i bo@Puos @itricent ltﬂl%a'r Hépas f B mr dtlwefrééwﬂlatan ris
concentration ofsudlRatiboul 3-8 fFEdt chst 6 ABAMT at st DmBAEHsNt leasd DDMdnthd, 4t O

ng/ M, about 18. / ng/ M, about 20.0 ng/m, about
21.0 mg/n , abou?asglg“g’l’m?‘ﬁ%%“é’%‘“ "23.0 mg/m, about 24.0 mg/n

about 25.0 ng/m , abéBIIOte%uﬂﬂ} aﬁ@/aﬂ@bOdbaﬁb?a@@fﬂa@ ipgpigmacabieslit 28. 0
mg/ M, about 29.&m{mhm is oaﬁz.meﬁed 13 Qotdn I%WICMStablﬁthMtgn%ﬂ-p&lt Emi/nmlflt about

32.0 o/ rT130 abou owq no vmegm (! eagllqcoforagon or log%f tr:parity) or measura%e s1gns (Qor g/ m .

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

-8-



In accordance with the present invention, the antagonist anti-CD40
anti body, for exanple, the nonoclonal antibody CH R-12.12 or CHR5.9
descri bed herein below, or antigen-binding fragnent thereof, is
formulated with a buffer that naintains 25 the pH of the

phar maceut i cal n905|t|on in the range of about pH 5.0 t

7.0, and an Xﬁﬁﬁﬁf bt arginine inits acidic form re?gppgﬁmpgwﬁ%reln
as arglnlne HCl, sufficient to render the conposition near isotonic.
By "near i sotonic” is intended the aqueous formul ati on has an

osnmol ality of ab%ﬁna%émcm Mn 1 0coRBRRME to?fégn ﬁmléaifgabﬂ? £t Ei(/é?abl y

about 240 to about. 340 nmol nor e%{lgre erab about t 0 about
330 30mol / kg, efdH "HB’P"'éf‘B"raé‘F%fP&‘bPﬁfh 'E?hft‘abé‘ét?retlbd“%‘é?d‘tat BOYORHREIES kg,
still nore pref epsibbdy) mbiosthe BdA0zidabactlig uf inBkO inTiMDpliztogeentical @mpwition.
embodi ment st e wjchaiiedd RRAKARG SHE i M QTR bk 0B b3S AARTR! al 1 Ly

of about 295 mol /k t hods termning t Isotonicity of

sol ution are knO\‘/\}ﬁlu egbut H&%‘é'@}{“idlt‘? é’dthi’qﬁ t"cqﬁ@‘“alfetmcalg’é’éte‘edff@‘?‘m@%‘ﬁ?rpl e,
Setnilcar et at p(d@hSclhas bt frBik akipFing ASiSg) for exdfpl6 ABS-PALE, SECQinAbNe- HCL
not only serves t tablllze
the anti body aga?‘%@?%%ﬁ@%%ﬂ%ﬁ%ﬁ%ﬁ% né"ﬁ’m%;% tfﬂ%ht%%ssssg{cggr? %n
5fragnent at i on, &sidaien Hesisied aith Spneerin inﬁlgcuét @Prag@or G’Faﬂwhéﬁﬁloi?l@fﬁﬂ d

phar maceuti cal cmmmmidmaﬁasus&fg fbl’fb@aniplfbyﬁﬁlEﬂcQﬂge Byoma@gHighfi Bes, F@r age” is

i nt ended a, l'iquid d.phar rEaC%raﬁs'ch Dsegh)e 0S| | ti on or formul ation once
prepar ed, s not “FRREdAE monistered to a subject. Rather,

fol | owi ng prepar atl oAn axmgomy agfinCRWgaEbodyor antigenrbanging fregmchtgherdofy when| | qui d
TO{ m 1ion ? f rQéefbnﬁﬂeﬁéd%altgﬁmia&uﬁ’ca%in&gﬁttlfnpl'sm)xisﬁéred tgfre@ﬁq arct%@?sti t;Jti on
into 10a I|i qui r.a er.ormsma e for administration to a
sub ect By ar i RAOPHT e SR RBR b b GriRho R Rl bt
conposi tion or f ®mthihatoiici% meferrlilelithen dbbus 0%l therdesirzébiel pgidahagtivity . e.

| yophi | i zatsi on;  s&@itcdfPfic SRR Emadiidichic siBHly5" 91'0 dreded RBMhindd in a )
Parenteral Set Tec%not 3 (see Master %iQQl) in

48-59),  spray |
Sor oy Bt i ng. HanURAR R o M e iaT e Sl Ay 3 A R
Essez, U K.), ppbioldéhi 676ty of bBmogditead-CE10 attibddic ijdSrdhgreDeanédt | nd.
Pharm 18:1169- 1&9%@ bﬁ]@ﬂg %E‘tg Eﬁ@l{e(ﬁ' rcalﬁr)e p@xrfon(‘lédga?ée)sf JB@J %roﬁﬁ&ral

11:12-20), or air é ir pent er and obi ol

25: 459-470; and ‘FQBL‘F& “E'i”@‘ %’)éﬁ’%ﬁ’éfﬁ'ﬁ' CE"%‘?’“"BS’?"“’%’H‘?“’&?F ﬁ'ﬁitf‘i"'éfﬁé‘i
changes, ag0gr egalieirfUse, hitltd Mvemlier 4 Q0B Wathlen6, 2008 Aot Adie 2 2@atandn of an
anti body during aligfaes. AuAyliibARRBsRee %ﬁa!%&gm?s' tion can

adversely affect_blro glca activit ant’ resultlng in
| oss of t her apeuth2R1020F, @RE§H P+ ERd0) 7?7&“6‘@@?1%#@@&%‘6%&&9 1+4%n.
Furt her nor e, aggoegsd/Er 151Nl 60565 TR AGahs ©otdetted. PEROOI083TS such as

bl ockage of L bl Gk E/RASecr O BUTRSHANAI J N ARLIRARY - cont al ni ng

phar maceut i cal oSI t ster usin n 1 nfusion system
Any st er ed®soner PEYUR004/Q3715p(AtprmepPodket HeeiP R0 187 Ooér(@ﬁ?ﬁ“ﬁé”l@} also
conbi nat i ons of &Bﬂddeﬁﬂa@k:ﬂ%@b@%&z@cbﬂ&ﬁ%nﬁﬁhe@fz@&@ﬂ{fodslfb} IchETBUse ”

.phar naceUti Cal CPIWOSVI t}I) (r)?%)(%fanﬁg ]151’10 %(5 %Slﬁf&éfﬂl COI‘] Cnts Oﬁﬁc%r I nl ne

is present inits acid ¢ rorm i nine- era
L- st crcoi sontr i whighseechere@arepoyeipted ’@)’rrsfefelfce tnhlylrremr@ntﬁe@ﬁson@wsaﬁiso be

for |mJ| at ed wi t ht &E@lb&gﬁjﬁ&uﬁénaltabﬁlﬁatféﬂhﬂ@eda‘@fet@@dsﬁylDlrc@ﬁBs@ Qna@%agnem of
anal ogue” in ur c i no
Pt e nosPRRE R e e BirRSent Penke R S el

conposi ti on nearassiged U5 RateasAppidationd®. ¢éds, eiadinmgenfgekedidt e f or mat i on,

fragnmentation, apgdh@ss. &ﬁ@ﬂ%%@k@@uﬁﬁanﬁb&req,gltdmmrha@l&amewg st or age

of the liquid pharmaceuti cal r’rg) of. the invention, Suitable
arg, i ni ne anal ogﬁlé%‘cai“?fblﬁ‘hagmszo /019414 (Attomey Docket No. PP028035.0003
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for exanpl e, am noguani di ne and N-nonoethyl L-arginine. As with the
argi nine, the am no acid anal ogues are incorporated into the
conpositions in their acidic form The concentration of

argi nine-HC1 in the pharmaceutical conposition will depend upon the
contribution _of other conponents to tonicity. In sone_enbodi men

5t he concent Pat 16426 ar gi nine-HCl is about 50 nMto 5583?20‘56@7%\4
about 50 mM to about 250 mM about 50 tnMto about 200 mM about 50
mMto about 175 mM about 50 mMto about 150 mM about 75 triMto
about 175 nM ab@uasvsz/éummemws 000 o WA w0 g capout 175
mV about 100 mMto ab k to abou mV about
125 mMto about m“?ﬁei apeﬂmﬂ% Bfﬁlﬂsd et ed Sy Gisaats Abted ABBet 130 mv
to about 170 nM Hakgud: A4 B30mida dd/bi0nfaboiiorny KGopaakit,” 80 DecerhBD 9,105t O
apout 155 M _abQiilesshith uTlelioh Ao Re. o RE (BAHIDAAINGM 0 aDOL

155 M In one such ncentratiron of arginine-HCL is
about 125 M abB}iﬁzs%%@OW%@f‘/?’%b‘l}h anfl poyregpondingrgferpatiopnt Pagent | qui d

ant i body- cont ai niapgicpbaNsRCEUS2®ah1 BT (AasGhdyDotkeal S, PRIB0CLBMOBE

Z ]E fg'c't ! f)% g‘;l ;gggﬁ%wﬂ%@pﬁqa{m pg%o&({:'%{dﬁluﬁi?%m '\Uﬁ"zbds)b%ﬂff-%“gh s
buf feri ng agent g:rntggtépﬁeaq r?fWIH@ apHsicitdrcemerieHly refomsomitelr orisctofAliohe

invention will V@emcd@@eﬂk@mmms&mtﬁcbﬁﬂ mﬁggﬁ4cmm Aq@n. sst @b highop- of a

parti cul ar, ant ag ant i of grest m nati on
of this pH’pti rru%@iaeﬁm%em gﬁ%gge u@f”ﬁ fa odsvanseertlgl Qﬁ‘f"g} avai | abl e
20 in the art, ifetwoeli kogo33ta8Y; I‘bstl&rﬁﬂ%AgEhufszeqneﬁﬁwﬂaw 1Sarlsilamgan e

Cal orimetry (DSQz,(ly%5 Clr. BPHIRSRRI. @W§@CH&E¢QB%9@ @hidnl Br¥iocorBS- PAGE

and si ze-excl usi gn

aggregati on and V’%‘pr%ggﬁ %Walg‘h%a&&f’? (Eﬁb%l’éﬁ’ A1ige ﬁ?i%"("&fi%@ HPLC)
anal ysi s, w nch Ba@eNees67dn%rages, S8k bereivingdrmdited by refdkatel on. Pref erred
pH for thesl i qui d ph@ﬁc,rmg‘dﬂu agabpﬁpmy Bﬂaﬁt%%n-gifldﬁchﬁoﬁl&\/ﬁ"n&gdf% i S
about pH 255.0, 5.3, 5. 5 5.8

6.1, 6.2, 6.3, 6“’21?e f"g”‘%ate%“ ”6‘:0“@“6? Wil ihg me@"‘@ of the gjesen fentjprfap f’es uch’

val ues V\,i t hi n t hpcman géngahy adigd knguinl iGthOart, mcladhguibos@irtthodOdiscloseds ome

embodi ment s, t hee@%&@ﬁe&eﬂgm%g@émbomwtt@'aﬂégomt&%mpbbmanm@y for
phar maceut i cal conpaosition in abou to about pH

B 5 "about pH 5. GAPHe SR 4 26r SIS R OB P 5.
about pH 205 to fdpeet thérebkis radvditinanipilodubed iDa EHO Gdl! 13O @Hebrited ha¢in about
pH 5.5 to about pi 6. 0. Any suitable buffering agent that

mai ntains the pH of the |iquid antagoni st anti-CD40 anti body

phar maceuti cal conpoSileriga s nerprEonpahyEiGHonaboieeit SiEPambylt pH
7. obcian be uged sriantighebihdigidgradnt Béteof S bk Q)ﬂ@la%ﬁi a§ h]&lumtpyﬁmscaaihﬂm cal
stability an gld Vi

retai ned as not e%g%!és?@? Hl%gg%g%r bceg%m K ‘@yefef earaflta Oma 3?1? Bﬂ%’an °Ude,
but are n@f |i m ¢revrigembindingiipapnt Beeof lséétlicd@mén@rﬁaistf%m@ﬁ@ﬁse@ﬁnbcwhere
the counter ion gabh, BRexainPE, 20X2000] f1d the OBt (HOK RSSdrddIR forRARAI UM
calcium or magnesi im Exanpl es of conventional acids and salts
thereof that can B& uded to Sbuffer the |iquid pharmaceuti cal
conposi tion incl ude, Thsdiquidplampotuti¢al gpmpesitiopspf theinvention cewpribe®r ci trat e,

succinic acid ormgieeicNRloeprofBlichly Aedide Qﬁouﬁ%%@gneagonts%wm@ acid or
tartarate, phosph%l c acl dp uconi ¢ ac| gl uconat e,

Gt am ¢ 280 d" or gty st SaaBRERer e B s eaas et ai d
or mal eate, and mgmmdmammdm@ﬂﬁmakamembmﬁmﬁmsnﬂm$mwsmmeam@nmzedmthat
the buffering aggnmiGaRilEn@ddteilubteSuhe t he acid and the salt form of
10t he acid, for exanple, a mxture of citric acid and citrate
(referred to herein as a citrate/citric acid buffer), a m xture of
succinic acid and succinate (referred to herein as a

succi nate/ succinic acid buffer), a mxtlte of acetic acid and acetate




1550 mM including about 1 mM 2 ™M 5 mM 8 M 10 M 15 nM 20 nM
25 ™ 30 MM 35 40 mMM 45 mM 50 mM or other such values within
the range of about 1 mMto about 50 MM I n sone enbodi nents, the
concentration of the buffering agent is fromabout 5 mMto about 15
nmM i ncl udi ng. about rnM 6 MM 7 mM 8 MM 9 nM 10 11 M

m 13 nM 1 rﬁ%”i‘%‘” or other such 20val ues wit hi ﬁ%%"or%%%ﬂ of
about 5 mMMto about 15 nM In sonme enbodi nents of the
invention, the |iquid pharmaceutical conposition conprises the

desired concentrati on, ménner, fﬂpﬂtﬂd annﬁac@(chorﬁﬁ%&%@b‘ﬁthe%@es&t ng/ m as

noted above) of an antagoni sf an ant i body described el sewhere
herein, for exanpl@tion F@‘Pﬁi?ﬁlt‘}é{“ﬁ%‘?é‘f“ aéthf"]i)ﬂ)d‘ﬂ?bo@-t arexpaiplg ShefHIPIE.R 5 9
or anti gen- bi ndi sgCHIBSPagivedit ortahrizresifidingdnganodiertof afa catcgitmionef 4Gt t o
render Lhe COMPOBA @R R sd BolBNku o3LA PHbIA0H RORAARA 1 hat 1 2
citrate/citric aci o

concentrati ufferlng
agent is sdch t hEgm REbeyrIH0ny RbagdAmefitandat AS0 mefal giquisto medel to
phar maceuti cal CaHsRQ@SDng, absut $ hAg/mbRGEouofo.0akntll abpid 1&0 Agindtoabmtit pH
7.0, preferably A [ di_nggabou pH50
55 6.0 and rE%mE'i a%OQ §(Pm%gpt!ﬁl Eboﬁt?gg(ﬁ%]dnl ﬂ%«l.) éx{rﬂg% Ig‘ub 2 er
salt of citric ahquai mrﬁpafammléwmoﬁlw ce'ﬁmﬁetﬂhﬁén@gonweﬂ-gptqaatl@dy or

counterion is thenigadindiRy GdireRhercafia tdﬂtbﬁtratnb.eof@bctﬁcamg/iﬂu%t@ﬁts 0
corrpon_ent 1'0S SOdI u CI t{éa(}m Hovg%ute.ltb’() %ﬂﬁ a%outt:l g/mbt Xl;%utclé% 118, be

effective. O her™ §5| cati ons’ THE
limted to, potazeptuff namtmbwoquet thayt 28.0 che/ml foergeve 23 Amy/miAghoptot ed
above, a citrat eém[ﬁgmgo%h@obmgtnﬁrab&@mm ﬁﬁoa)ommwg%%outm acid

(i.e., citric acid |t for ate)
where the count e’?l?'%'}tto ﬁout‘{@"&@?l b?‘gft F’mﬁt‘?éboétﬁjls%'é:%m} {800y ‘{? sui t abl e
cation. In one suogh!erbotidPergml inwthecanbodisents, @alifugiphirhecesimilt f or m of

the acid ijg the sagisbh eRlpkiQDine ﬁﬂ%a&%@ﬁlﬁl&:m%ml%uéy o?£n!n£t§1 bﬁﬁﬂgnt
conprlses a m xt e of citric aci

"
above, the conceﬁtgwatt ﬂﬁﬁof&fatOﬁ%ﬂt@F?ﬂrogf@PtclémgéﬂaaB%lﬁo‘tﬂl%’@t abeatn be
from about 1 nmM 179 reggoliebodQ 8.ivly/mil, abdutith ongg/ralbdatt 20.0 miyim], 2bawd}1.06 mV] 8
mM 10 MM 15 MV, apawmzz%ﬁngm{labatpzmtlgﬁﬁagtmmwmab&ézm%&p rTM or

ot her such values w'th ran
some enbodi ment stboytRe0 peiml.gbquy Qc?lotl?g(rﬁl abeyt gs- %E?ﬁ/f“éﬁbofb?@@ﬁ’tgé'ﬁtﬁb@tt?‘b?t i s
f rom about205 mM mgmammlj)&gnﬂuabmunm Qidg/mY a0 nfy/mtMboud 340\Mhg/mil, 6V 8

m 9 mM 10 mM ﬂM“ mp 13 nM 14 mM or about 15 nmM In
ot her enbodi rrents t qui d_phar maceuti cal conposition conprises an

ant agoni st ant i - CD40 “at‘ﬁ“tofdﬁ‘tfélylﬂsﬂlf‘cﬂ’fesé}g VSO B HE Pt R4 BRIy,
CH R-12.12 or CHoRexbm9¢, the inofdaloha) Affibdly CHIR . f2roagaEAd.9 defreib@dteinat a

concentration of 0

ng/ M to about 17;‘3%8' o t?ﬁe}blnﬁlgr}%gﬁgl i er%?? Lr% 9“69“'1 %ﬂﬁggr t%?roﬂg% tErirltﬁs
about 10. G3ng/ mi the w %fb'mtwnz@c‘wcwnmommamtamtmpf «bput aﬂgpmdﬂa@#@i to
render ';h_e CONMPO&Y, ktdh alﬂ&ﬁfofhl%ﬁin@fhht@ aci@¢dmi, ha%n@#ltﬁ)fhaélh RGrAGRHCL S a
citrate/citric a t a cancent.ratio 0 ab

20 mVl abOUt 5 rﬁ%f{cjncntltl rem#:rt?i‘ OIMPas] 101‘1 nc r1 ?()BIIC E)ébHSar ISOTBC nw{g]}}ﬂﬁ&%%t

ot her enbodi ment agueopsfernjufatie hes @@mlmwuq%mmel&mw ﬁ@rmnm!ﬂqq;rl ses

an antagoni st gﬁtrmr@?fl&oﬁatd DRVt 3906 R0IAS Itéaeeprémmmbgmto &oh386ly
CH R-12. 1t23 9, or antl n bi g%l fr:%)g %ﬁtqg}ﬂeof at a
concentra Pon of ™Y E’te"‘??“frer?@‘?f% %eBOUA A 208 38 TR0 LBt 5.0 g/ mi
to about 35.0 nyreftrpbladbout2701Qt0utrEd wioltke. WboutenBadifentghariquidor about
10.0 no/m to abgul,a&lid cﬁiﬂéd%on 138an8RN Ry @b 85 BBl nbR of ender

t he conposition near isotonic; and 25thc buffering agent is sodium
citratc/citric acid buffer at a concentration of about 1
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mM to about 20 mM about 5 mMto about 15 nM preferably about 10 nM
In sone preferred enbodi nents, the |iquid pharnmaceutical conposition
conpri ses the antagoni st anti-CD40 anti body, for exanple, the

nonocl onal anti body CH R-12.12 or CH R-5.9, or antigen-binding

f ragnment theéﬁ%o pufferl ng agent to 30 maintain thelg of the
phar maceutic %%8 ition within the range of about Bﬁr S 7PE ™ bout
pH 7.0; and the concentration of arginine-HCl is about 100 mMto
about 200 naM In sonme of these enbodi nents, the buffering agent is

sodiumcitrate/ Chérénhﬁam%ﬁl'e oty BF a s%fun&h a?e%&xﬁﬂ% frddels Qe @Ot RrMM tO
about 15 mM the & arnmaceut i cal nposi tion conprises the

ant agoni st anti - PRySERr, PO ’8’)’(5%1"94‘“{0#@ “%¢bnocl onal anti body
CH R-12. 12 or CHI R- STBC, argmneamunqeanlybamdasng ishtosigjngoagént, bivesegfves tand t he
phar maceut i cal cQmRosit er?igodg%m?t c&ﬁmﬁo@g% oR e EuiUt PH 7.0,
about pH 5.0 to about % out pH'6.0. In

ot her enbodi nent ?Wﬁ@“’?ylaPﬁ?IldEF“’ﬁﬂ‘iﬁ?“rPﬁ%ﬁiofaé%‘ffﬂ%?é‘ﬁ‘ﬁ‘b@a‘ﬁ‘}a%?ﬁ““(‘}brrpr| ses
t he ant agoni st acuinpes@l.'aﬁibfamﬁnvhmdy Byfoiring xauge!l’ 8 intdnita armﬁ@cl onal

anti body CH R- 12 t thereof,
at a concentrati® Jug%ﬁp%m?ﬂorq nﬁl Aichd %BR%JP%OQ% qElnabout 5.0
mg/ M to about 35111@11%437%? a supjgct. éiﬂ@m folifamc; PRAgTRHOnL IS %Fblﬁaﬁtd f%toegqqg/ m ,

i ncl udi /ng abogt difflerGn m@{umfma;b@%zcaﬁm@ ofig A Bfied f@hwuatemc&sﬂm{ommo about
25.0 ngy about .. 3 Q

2 nen s et PR B rg oS BPidhinipaty Wi ids: Biteafom ™
citrate/citric a6 mn@ﬂﬂfeélnmd Wq@meeuththommswm ertforoplaton & dacttmh@f)y about

pH 5. 5. Pr Ofr&izemrﬁ%f@-d@?lh%ndﬁuﬁe [le) eiah@ﬁzwﬂﬁaﬂammgu&rgsmc hani cal

shearing during proce r m r, at i ons of
the present invertTEH §“%{;5%E{1go rﬁ#)bﬁpﬁiégryﬁ'ﬁ&f%%ﬁ%ﬁ&%ﬁ “gyf’ ‘B’fb ying
surfactants i nt ofekdot thred] langomn Seientibe ad Tedhuicdl, @vwez. Utkakprs ¢1fd6e

tensi on atst he S@Joméa@@n@l(rggimﬁgrmg% PR, 1811 6oS1 068 R VRREhERRES, the

l'i quid pharmaceutic r| ses_an ant agoni anti - CD40
anti body, for ex‘é{r&ﬁ%@ Phg R?Foholgg‘ &ﬁt"fég‘”&a’g‘i‘“@ﬁw 'ﬁl‘ﬁeéé‘
CH R- 5.9, or ant{yerv/dgy At#xdg78; maig?mtl%lhétog@tfw 4a745%f f:errformgmmgent to

mai ntain the pH &EngEJ"E‘ggRE'ﬁJﬂBﬁﬁéﬁt rdpfhbntA0f QTR Glahidibn Wk nhdbok,n e range
of about pH 5.0 tq abou ;an ampunt of arginine- HCL'to render

the liquid phar n‘B‘Eﬁgﬁqr%g&PP"CIGH’BB]?Pi“ic%’ﬂc”ﬁ@é’lpm‘i‘“é’&f”&ﬁi“’émdéi‘f&“fbtﬂl%@r
conpri ses 2a sur factigof thé :thtxh]idhee’sulﬁliﬁﬂmldssméfhbrspeuttchﬁichdyqﬁhdbhannaceuncal

phar maceutical cgm ﬁ“ﬁll Il [

anti body, for exézgfrr]a?1 ’ emqrrl%%c ohal fg’%ﬁ?@bo Q‘Iﬁ%ﬁtﬂmﬁﬂ%ﬂlemg%ﬂas

CHR 5.9, or antieskteepf qﬁlﬂ'ign’ﬁe‘?'%’a&@%@rﬁ‘t‘mﬂsﬁ‘é‘?lét&? an“‘%?%&‘?“fa@f*’igng agent to
25 maintain the Imhinﬁéeuﬁch&ombtammemﬁmmaéduelﬂmeﬁhﬁdn@ﬁtemth| n the range

of about pH 5.0 to a | on ration of
about 50 MM to aboutR%%me‘réﬁlmzeY abo %’mfogomoggémlﬁd&co’%ﬁg&%&and
further c@Apri se8csastaepisprers ey be Prcscﬂf infhephampcewioy Fenestimeofditpl oyed are
noni oni ¢ sur f actiawhtfon sb BEJ déﬂiel@nnﬂn@iskﬁ&b’e}iﬁh hydcmeor&olrebiartgmineﬁst ers such

as pol ysor bat e 819'cfc(, l})ﬁ/\yet?c I_rtstﬁl)c?momcr 1? usgc}/ Eompo@i% s ototheF;rnfentlon may :‘g_lﬁy)g’e

pol yoxypr opyl ene- po ene esters suc ronic
pol yoxyet hyl ene faimulsted wih @@bzvea@ ti@ranjinoed. By feminh pcibamelogupti insndsy| ene

gl ycol such as PRRAQEve cJﬂﬁ@%Q@Bm%dﬁhﬁ&'&%ld'tlﬁ%rm@srh@outthe desired effect

pol yoxyet B?{I ene- p- t- oct% %Pgnol such as THIL er ?SI C.

stabi | i zatPon of ! FRATABCRUFIPLHIO8 "BY SLRGA ¥R %"r%ﬁmgélﬁ%ﬁgéﬁe EFOL; 5
descri bed, for -efeampitaion, g/ depinidetioe bf thd polypB&ldudng sRezesfterighid Sc! .
Technol . 45( 3) : 160nackBRal BB RHibhs bEOERAEAL RHatVardiflc ShARER incfide,
preferred surfactant enployed in the practice of the present
invention is polysorbate 20 or polysorbate 80. Were a surfactant is

included, it is typically added in an anount from about 0.001 %to
about 51.0% about 0.001%to about 0.5%2-about 0.001%to about 0.4%




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% whcrc
percentages arc on a wcight/volunc (wv) basis. 10Thus, in so

embodi ment s, WHE"BG2i d phar maceuti cal conposition coﬁﬁT’P%zg"g"’%WW

ant agoni st anti-CD40 anti body, for exanple, the nonocl onal anti body
CH R-12.12 or CH R-5.9, or antigen-binding fragnent thereof; the

buf feri ng_ agent ko ambh bixfbfiafilibd b nafchdahHl Liine 'L lﬁﬁ@q&lm godi um

citrate/citric acid buffer, at a concentration of about mV't o about
50 mM about 5 niRQeckiFariesuesgreAGPPYHediRS He coessifiqps tnéheé{B‘Ei@]f for, Mt he
conposi tion has a pHTBcordotationpifhrbinide-HO! ifthe pitampktuficalcomplist wpH 5. 0 to

about pH 6.5, ; 0 i

present at a conc%%’t(atﬁg%ﬁglgr&%%wg 003%%% r’Fﬁmtgtcs)%a ‘?gﬁgﬁnﬁ% %ttjst 100
mVi t o abouf® 200 HRfForesntraippefteraBderiil! is gboabmM @5‘90“%%0 i FoUHY mM to
pharmaceuti cal cam@sd hMOaboit 80 infiers atmrzp(rmﬁeﬁmﬁthaaioams mMpr

exanpl e, pol ysorg) t%82 ?&OPPI@O f%'% Ebyg’{?\?ﬁb tult’fn C)fhr? t175/0rn about

1.0% (W v) or about &> EVbddi ment s,
thc liquid phar neheedfq o) ab@‘éﬁ%@Mﬂq ahent ESrmpvlisbes 10QmM fetabyb0 oM,

anti CD40 anti bodeth@crmﬁx@Jm&te[,so hheasaanechanadbo@n vd MeadiwofelisRank e 12 or

CH R-5.9, ar ant| i di.n ragne e conce i on of
Shout o-n 180 ot e Tab S o A B T Rbay i e SRRRERR RS2
ng/ M, or about @@ut035nrgMn¢ abp 13yalvitab@B 140 niNG rogpb vt 155|m$é.lou@pwg4famut
18 Ot ng/O mO a;)(r)nuio al;&t gg m rﬂmne@&@@ﬁmbo@&e@t @{oﬁéggtramﬂar glgle @Ifﬁglo rOﬂ M
abou ny ou ou o abou

argi ni ne-HCl , | nﬂ?ﬂd?ﬁﬂMa%B‘ﬁ?mMO‘éﬂgq AMhc-HCl; the buffering
agent is sodi um ci t r StepHonif & liquad sadtiody-otkihog platmaaeuc@h@emsmn féeots of
about 5 nMSt 0 abﬂU&t&bﬂQy&Mcaﬁth&lylégﬂtﬁQd &GQHtprl%QnIQMougl{‘ﬂ ai'f&:‘?o

pharmaceutical conposition optionally conprises a surfactant, 30for
exanpl e, pol ysorlﬂ?&tpﬂmé?)agg‘?%te&?fma%ﬁuﬁws S GIPY SR e BFIRTF A6t 1. 0%
(W v), incl udi ngphadecttidd]l ok ottoittenun>H (avy dependiagpai thOp01% t 0
about 0.25% (W v % i QA RQNE V% 0. 025%to
about 0. 1% (W v) ap’tugﬁlggoggta&nggfﬁ é%ﬁugﬂ ms@an% @If4?/ V\;)Qj dy% V\ﬁﬁj}est

l'i quid phar rraceu?‘f“&f’ﬁ“ﬁfl%ﬁﬁb‘s}’}ﬂ Pmuﬁé@b&aﬁﬂ"?ﬁlf“bm%‘%mdb W@‘Y@Vdﬂld’l‘hbout
pH 7.0, akout pHnthetrigualgdir cpmph, Bifferadtiol$tanpint Salfdinieby @3QYtvhipid 5. 5,

about pH 5.5 Erﬁeg%%gsléstco o (?\méml SEE‘R ISﬂgl_lLA%E%na 82(3%9(91% on Q]l#orgatc%raglﬁé a.b out

pH 5. 5. armaceutical nposi tion ntially
free of any pres@f F@b&’hlﬁweﬁt&%@ga@aﬁﬂ fég@eﬂfﬂé% Pl}ﬁlcé?'ﬂn@“’llﬂpge

stabilizers. A teruraCBRREHLC)tA6sis, 5.!111619&%&69%@@1&%& &&Lgemqsgridh@ﬂ can

optionally incl UlqgffrreQ%H?or tlmmﬁgm ﬁr?n%eelglt\ll c:'o%go%%nmso[‘the 111vegp011 15,’ about pH
anti bacterial agen I ca acc BI°e Cart

exci pi ent € or si(aémzzéﬁ§4d%ééﬁaﬂa7e58,él9s@w¢ér@2 R ﬁ5|§r606/? d8d t hey
dot notODigver tselby%I afhasd otﬁéaeucmy&s @m@méma&g,@bfa%mpmkmoyabmtpﬁh@ Iln f
antl - antl bo | n |n nme es O
et ab e oot G S B bR At b AR o e Bl rime BT o e
10not limted tosompaidion indradngdrffbarithy) gemtrd] 6.5 ebogialhidte shout pH

surfactants, anté@%ﬂo@@ﬂ?ﬁﬁo th %h&b@ﬂﬁb@atﬁ&%ﬁ%@'t&ab@ﬁ%‘?@ MBH pﬁ‘éfs*&! MR ne,
chcl ating agents such ‘a met al conpl exes (for exanple,

Zn- prot ei 1° corrpl@%%)’rab%BHBF(‘PcféﬂﬁlB%gﬂl e pol yners such as pol yesters.
A thorough di scussi osnyoshitabie buftekieg dzem thatrmthingdls ée pHoftholiquid antagonist

phar maceut i cal | Y., aepaphARLE MLl Scon3 ARk bikEide ﬁg@h&gg@g%&aﬁi can

—

be found in Rem ngton's armaceut 1 cal Sci ences 3 d
Publ i shi ng Conpatiy/-0 @apHied ipda PEYIaiah salongrg de physineherict! 31REBr3Hdr at ed
by reference.
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Thus, in one enbodi nent, the antagoni st anti-CD40 anti body-cont ai ni ng
| i quid pharmaceutical conpositions of the invention further conprise
the am no acid nethionine to inhibit oxidation of oxidizable am no
acid residues within the anti body 20pol ypepti de chains. By "inhibit"

i s intended [ ccurmul ation of oxidized species I.e.,

I nhi biting ogkﬁ%@ﬁ%ﬁaﬁesults in greater retention of ?§§%%%¢§§%ﬂist
anti-CD40 antibody in its proper nolecular form Any stereoi soner of
met hionine (L, D, or DL isoner) or conbinations thereof can be used.

The anount to bed@ﬂéﬂl%%lo%fag‘d&tgmbﬁ' ﬂQQu@B@qmletaQihgd a§ lﬁ)'te:@ Al reih 930\1&1 @hlpabfe
oxi dati on of theg$| di zabl.e m no aci.d Ed5re5| ues _such t

anount of oxidiz E%e?négém o Ju crppdnted Poreyionehtcys ?“dablﬁ Hl‘?fe%fs
Typi cal |y, this wbante tohatr idnlven legipasnild, odiunopetagsiuns armwoonindt, exlduran
about 10%to abob&tma‘?’&{ﬁnqxﬁg%fep& GB{V%H&J a%rds ?g':ﬁ @aQtE ﬁll?lje% ’thal: Jah §e Lgélrlo be

achi eved by add |n% hi oni ne such that the ratio of nethionine added
to met hi oniPne re® @{fé"sh‘}“élﬁbaé@a%‘it’ﬁﬂf‘é{%ﬂ‘ﬂon1“"?d"c Byt 15 Sefdimiteslo e ciric apid s t
preferably 10:1 btwitakoutcindddOid br sudihiieecdit edidir he et iciddr tarbtki oni ne
to be added can V. A Tl . QL t he
conposi tion corrpﬁg’lﬁggpﬁun&c amﬁgr p% SEJ J(;%P%?i ¢ g{ﬁ)dr rgf&%%é élumﬁg o gg%?dmlgﬁ%cer est,
or antigen- bi ndi ﬁ@awqaﬁﬁﬁbﬁﬁfartﬁtﬁ@?@&fwdw edpatg;2nd alis agid e ffest ions  of
met hi oni ne and detrdeasgmzeu the the BifrcFif agénk 6@ bed hiRfite oic 401 AABtht Gt f@hh of

oxi dative %peCI eae 9c1d I’o gxaxplﬁ ¥pe t I giecrt}ilcsalcqagﬁd cnra[e éreférretﬁnf: fdin as a

chr omat ogr aph| C sepal’a on ar spe .
i dentification udirariperjdduten), ﬂéllw eusripie aqnieqngmcmwm&gp@s hergych as

with RP-HPLC, or aswamambdlﬁc acmtbeff@}:a mmrm el et el gﬁc@a@éléfe &érﬂr@ t0@S
descri bed bel ow E1 as ar%ct‘ te/acetxc Gaa?itbggco)n [i@tfl% chcihgof thrrg)regm%ac@ﬁwls

maxi mzes 5 i nhlcf)c"h Gh* 6T
resi dues, Wit houtltbaiy,i ﬁ@cmm@ obthf lexﬁfﬁlmg@ﬁnm redromabet | mMeAp ggut

i nhi bi ti onsof anig padycragg uegat hamn mMIq gmrﬁmtls%wrz@im hed

orave mnt oyt S P MR b p TIPSR R e
i nvention, the |éfgbiug! pHas sbaoed mM dh sob@ eorpdosits, ithe goncorption sile an

ant agoni st anti - %ng@ﬁgnhpf?&h{abo{lt%rm@ﬁﬁm %ml@[hﬁ‘cl ?Q&}u%ﬁ‘l’lf[ @%"pOdy
CHIR-12.12 or CHIR-5 or antigen-bindi ng{ﬂ]qrﬂa ment thereof; the

buf f eri ng agent T¥: %mléflr?’r"% HreYi 1 imM. 4 iyt el mYLd e SRR ISl o i um
citrate/ci2dri c agives \bﬂrhftlwrangabfaaomﬁ)mmnhhroaﬂlﬁam of about 1 mMto about

50 mM about 5 nMt Oln%mwnbgémm of 915 m %]éll{uﬂthrBacﬁg%Htcorﬂﬁmh&MH the

pharmaceutical conposition has a pH p
7.0, about pH 5. @ﬂ%eﬁ%‘iﬁmﬂwnscﬂgaﬂ%ﬁEa%ﬁf’ 1;5%/@ 1epbp SOBBEY L BH 6. 0;
ar gi ni ne- HC1 i s ijpreé signt) ofdn adta@@iRiC@fCDad dntddpdesadibailitsed@renibdih Forabout

300 mu about 100 12 8RRtk S0RMeOL BIOUOD, Ik, SR 150 M

a surfactant is prese or exa sor ygsor bat e
80, in an 2anpunt MEmeihgisea d@o'weq%&r@caﬁémrens!wd%cewwyonolﬁdrapbfem
0.001% t o about £d 5%ffeﬂﬂg\é);ent ands 4dntite/cRilk 4010 B1i TR AL th@@dnce(ﬁﬁeﬁila@&ltﬁel on

further conpris hon oacent rati.on nmvto
about 20.0 M e%’ffg% 5 glsrrWF'{a‘‘“?l'b%“ L o "r%ﬁ?l"“““b“‘i}i%‘%l“ﬁ mM to about
20.0 mM about mh@rnﬁwmcelcammmmﬂ@mmofamwﬁ 5P, to2heivpHG Oapyeferebl?. 0 V|

a?ﬁut 2ng MM t o abeul 50+ abbilvhH s, ﬁd@&auagal%u@ﬂfﬁl\d §.6, 6ADAWE 5B chide | N
other e

utica Siti n.co r|ses an
ant agoni sggantl -‘ﬂﬂﬁbggﬁhf%{)‘a’i}‘l’g? ng%ogx'gﬁﬁ‘f“i I“fﬂ‘gto g”l’ orF&k §nt| body
CH R-12. 12 or CHitRteBo@terigy is thatddgercatpnredd g thercitgrbnifer tdwpowofis at a

concentration quoagﬂlz'it:ratp I—iongUa/r%ygaﬁ'onqp& te@gbgeﬂw{\m Oth@rkfbg&'iﬁoIeS 0 ng/ m
to about 35.0 ng/m , or ahout grlﬂl&d to about 35.0 ny

i ncl udi ng about Citffte(‘}a‘f?& ‘H‘fl“dee{’ﬁbatﬁ“"i F?g?ofﬂss‘““ab‘a‘ﬂ?m%cﬁ'%ﬂﬂ about
25.0 ng/m, about 30.0 ng/m, or about 35.0 ng/nil; about 50 n1\/|to
about 200 nM argi ni ne- HC1, i ncI udi ng 30&bout 150 nM ar gi ni ne- HCl ;




about 0.025%to about 0.2% (w v), about 0.025%to about 0.1% (wWv),

or about 0.05%to about 0.2% (w v); and optionally mnethionine, for
exanpl e, at a concentration of about 0.5 mMto about 10.0 nmM about
1.0 mMMto about 7.0 mM about 2.0 mMto about 6.0 mM or about 2.5 nmM
to about 5.0 i n¢cl uding about 5 2.0 nM about 2.5

v about 3. SUATERELL 420 nM about 4.5 M about” 27BIHRITBR bout
5.5 MM where the liquid pharmaceutical conposition has a pll 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 éaﬁghesnﬁipoﬂ&loﬁh{a&vg El@*ata’a%gmpdi‘ff@ cémprﬁaqlﬁ;mtﬁt'oﬁhels to

about pH 6.0, or about Oln yet other embodi ments, the liquid
phar maceut i cal cﬁﬁﬁco(b%’lcﬂtf"b"r‘f‘d?:ﬁ'ﬁﬂﬂl“@fé % e AiHbOT1 B WAFE hpcrygerion

CH R-12. 12 or CHbRSalBfornosf tigentii e iymdiablgceafisra gman tuch higodiokyt, thf a
concentration of @H@HLH Qrﬂle smgfo% ofttfPe a@ljawe s§a%npcarr&/ md haémyz}ﬁff'ém% g/ m

to about 35.0 , or_ab
i ncl udi ng ébout ARG GOPRYTH m”%iﬁ?)ﬁftcml%ac@ "’PPgSPﬁ’ﬂ’m Cl%?)lﬁs DQTBd @"Y‘ng}]?ﬂ about

25.0 ny/ m, abouton3@trdiongtielcitra®icitrickhbid Blfetidan Bbfrddh a¥eMt MM @ Bt 50100 vl

to about 200 mM Mhﬁh&lfg%a‘é‘&%aﬁ\gﬂnﬂﬂkﬂ& ghekt .%ﬁolsf%gz@%g% fr‘.'yg‘c'm\“

sodiumcitrate/citfic a r at éoncé ration
about 20 mM i ncfUaMnt BB mM A M SOpYL o Ahersyeh salues pitkie thapage of or
exanmpl e, pol ysor bﬂﬁtﬁ ¥ to abdlit annwmm&tw cfnfbeannaﬁpm& cifatddfdadicbugtout 0. 1%

(w'v); and_,optional nmet on of
about 2. od“) M t 0 a°6°e“ “8“ Hn%r" "ﬂ'ogunr’%l "u"ﬁl B %g[o‘ﬂ‘fl“ g6b°#ﬁzf] “’%éerg[t

l'i qui d phar maceunMg&mMe dmpb it mMohi I#M,suaﬂ\bll-ﬁ oM, Howhtor piquisl SM. o about
pH 6.0, including abgibiepdhbadiRents, the liquid ﬂﬂarﬁﬁlﬂﬁtfohlQéhlﬁoﬁln&nrl@ﬁﬁls%gﬁnt S

di scl osed above, other t

et hyl enedi ani net &Yl é?’\% &%dﬂ%’f‘%%‘fi% H °n8 a“{ﬂ‘}ogy é@#@gqgﬁfch as
di sodi um EDTA, c@liiIRdm, pontgdeh-pindies feguend thergoff ay ¢ohesntragipnefinbat . heg/ml
stability 1@f theylbftdod r;’;mh@aemwyﬂﬂ@@dbo& %mqg/lnt biRst0.0\WiRh1 %

desirabl e, the a of at concentratigns of
e o A0 i B B S BT oo
known t o cat al yzEClarydcotk¢ ehatposition ncealstttom@;i tite hufEeripg agonit diagrataditric

addi tional st abi |igj,p9 a@agz%ﬁatemmeomonga%&t zdm a@mymt%boﬁDTA can
be added at concentrations of 5 Wher e

desirabl e, sugar ¥ "BY- RUGHY EQP‘E&)%MS 1%?‘*&[%’6’0@3@“‘1%@13%% | n t he
stabilizeaol i qui @amtea@mamombosmnﬁ ¢onﬁi‘a@9an&ﬂﬁgob1@tdyn CDMzﬂitl‘tmﬂﬁ@ch as the
phar maceuti cal cgnpg a¥dn9|5?)§y efirl 382 Bf &R, ArQ.Y lm fta cnPHgaE such

as nono-, di-, or polysaccharides, or watef- so ans,

i ncl uding for exﬁﬁﬁ?"éenf‘?tﬁﬁf’%%‘tobP‘é’%?ébo“t?P&d?f&%‘eab% Plﬁ‘%ﬁé"@ t0 Pfttose,
mal t ose, | act osess. (sngmpsaeut 10l ¥ilfir o, abduti b 4. urh gkl ordBoat ramng/mwklmﬁ&ext rin,
sol ubl e starch, -Na may
soluble starch, Dyfrgsys! a%pn SEALAMA00 CRERRAIRLAN negléio%ﬁ je m
is defined’as a *@mh"@%"flﬁyéhﬂb‘@:wdﬁwﬁmﬁfa/\?iﬁﬁgm huffccaqagmeﬂwﬂamf aPW@:l udes,
for exanpl e, rTBnrﬂMt@ibou@S@n[Vbhﬁo@tlSmM&Qﬁbtﬁ@ﬂmMQﬂéf&ﬁHlﬁdbbt@hOmﬂlm citol,
xylitol, and arabito{mvvlt manni i t.0l %]e"g'h % referred sugar

al cohol additive. Thé SUgars" oFmbsot‘}'mé’?tb gmr?‘éeh’ "ORER"EBbve may be
used i ndi vi dual | spmptises the @@9@#8?@%@40 anfihesly efor exanyply, the sengelpiahdntibady t he
anount used, as (tmgzaﬁoﬂdiﬁR%@g@%ut%En-lﬁMﬂférfm eﬁﬂﬂ@éofla%u@egh gdbRel N the
|l i quid preparation an dlﬁ t adverlserﬁlé @t t he sta Illl&f%‘g
effects achi eved™USFhY® ﬂa’a‘?“f&? °p “_“L‘B‘l“ﬁ Briteirgge ofspt Iy,

t he sugar or sugarboal Eiohb kndgleErvoeertrddnofarginige-BStiswben 1¢bavito 2bo® 285 and

?\tl)v;)g; 15. 0% (W Vu, FRbSe Wﬂ%ﬁ%%%w@%é"ﬁx@f&n@?&%s RdiditRRdcRroys 10. 0%

buffer at a concentration of about 5 mM to about 15 mM, the liquid pharmaceutical
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After the liquid pharnmaceutical conposition described hereinis
prepared, it can be lyophilized to prevent degradation. Methods for

| yophilizing liquid 15 conpositions are known to those of ordinary
skill in the art. Just prior to use, the conposition may be
reconstituted with a sterile diluent (Ringer's solution, distilled
water, or st&GPWI2AM ne for exanple) that may incl uBEVEFMPMETal
ingredlents Upon reconstitution, the conposition is preferably

adm ni stered to subjects using those nethods that are known to those

skilled in the aEJm O%IQ&JHEQWBQM%BEJQQMCI§$O aﬂtmoby, ﬁ;P%(Qm ple, the

ant i body- cont ai ni ng ]p ar naceut i cal gg@fl tions “of the I nvention are
op

stabl e and thus AaRAslopahantibedx EHRs t20l2 9 3oy P 2piagn-pinding fragraent gereo,
ant agoni st anti - G341 pasinichaidy] campogiimiths aMSof Eroeparsedo sboutipf7iocsedt

| uti t t
\sN?t uti gn;efggp[)ggéesgsaﬂ%gfm% Mﬁ s%§? 108 gg%% &%kléL@o@%§gérlle

storage stabili t!}q“FdsPhﬁﬁ%Pt%lGOmﬁ?ﬁf‘%’é’omprﬁEﬁf@ BT 2a8-CBA anDER dar her
stored directly bpdamblb,alte rﬁcﬂdicﬂﬁni]@iinbbcﬁrtceﬂR-llsm or SHI-£9| orm@enibrn@lagn state

and thawed pri or e re ri f u S
| yophilized, air 'ﬁrmen Shefeopatagoncgl roflgof‘%?U%Ej gFgFoa A eorosnfl %lo%s?tl tution

into a |liquid foffmeiml @tah@rﬁrﬂowﬁﬂp@rlabqﬂt t@m@elto Prou3aP mipimy), including
conposi tions of i b U\é‘@ﬂﬂ'a&ﬂlt ﬁfﬂ&n@&pilﬁﬂzdbﬁ@%ﬁ|aVoulISdnJi@hlrabblhth|Dd

formto take fuII vanta i enc vi .1 ncreased
Storage stibi | i ERRSTRaTI0e Feol AP ERR g Ll bt bR R

wi t hout reconst i thgttilemM sadivn gilyit/Fitrig adibbusipphope thdfernfubtiombesa iHorf | n
prefilled, readyzbo@pHse. syringes or as multidose preparations |f t he
fornmulation is corrpa ible with bacteriostatic agent

Coos, t1ons of ¢ ho- PHEBHEPUPATD Bopt e GPeUoVer Y rdithe use of
ar gi ni ne- HC1 as prcessgigbDinpid pregnaggpeicd foamdatiansiof the presentgfvertion @abed and i ts

sal t formjssuch agnR@e) MiBnfoatib:Al GGt ibto AE kbnulfdn IRV WG agent
results in a liquid antagoni st anti CD40 anti body-contai ni ng

phar maceut i cal c%‘ﬁffﬁéﬁ“ﬁl‘?"&ﬁm‘? foaioR{iinteriace- é@%%ﬂi‘s%‘?"cﬁ“%‘gmenﬁ’ tg‘f Lid ity
relative to a |iguamecantbgopissibn @apriseCliAoagonist abid P4 0cotifody, fir Ng

phar maceut i cal C&Qfﬁ?ﬁﬂﬂe'nfaﬁbcf%ﬁ%%@d} cifnt b BAJEHR. §$‘%:%L&ﬁbﬁﬁi g the
respective buffering a . The 1 ncreased storage sta of the
conposition is a%%ﬁlél%ié’aw?fhw&gwgﬁ%”i) it e @H 6 he phammgeeréiee f or m of
argi ni ne an st abéompbsytion fvitiiinde tahoagdentpHGRtd Abod @H 7V LananbageAtghink-
anti - CA0 anti bodye tmﬁ(ﬁrtﬂ@'ﬁcﬁﬂf%hﬁnﬁ&la%cilEztgnéaoggdnlﬂgpgﬁmgp 2RLYREPt i de

aggregatlon fragnentati on t1on urlng storage In
l'iquid fornul ati @%nseﬁﬁ“ffﬁé‘ﬁtrr@r@ef PRRAMERT e 1o Rhfrmagegficalicpranopitn as an
i sot oni zi ng gg](ca][l&ompﬁheaanlahtﬁgémd a%bﬁ@%h&?y,&ﬁ%ﬂam@%& r@ﬂbdldﬂﬂdﬂnbody I g
conposition bu tctfﬁa nner. set. for.t el Ul ts | i qui
phar maceuti cal conp OSI?I ons tq% i mdmlgfra%e“gﬁﬁreé’ \?VIE)% rﬁﬁagﬁé& ng to
i ncl ude additi oni&#lntmwﬁ phpizhanarmepsriicsl compegitionaygthindiedirangs by ntte? 15The

aﬁi dic fo[m O}‘ atbgt'bomp_mtez.d; &@ﬁfnagsaaegbnbda&?ioﬁmb&timm?tda'::ﬁmm mM, or
pnarmaceuti cal C 1. 0N | entli on .protects e
t her apeutical |y %gﬁ i(?@em%g‘i%&“g%q()ﬂ%’aaﬁﬁ/“?%bwpgﬁf 'i‘%lgcwmbr

ant i gen- bi ndi ng f r agferrsl spifsepepdmpinyed angtoniphiysifectehts. amthdmhem cal

changes, ther eproly’a%reﬁiﬁ&ie@&bﬁﬁ atlsl sﬁcﬁlﬁs ﬁbfys&rﬂa?e %@f&e@@ﬁﬂanﬁ%&&s@ﬁ;a@ b@rage
of the congom tion. i ncreasi ng st abj’l therl s _intended that one or

nmore of ag regat(é'-""Fe(‘}r2 RIGRYPIOBYIFTE: @%ﬁ?‘@ﬂﬁ“i‘) SaFF&aﬂ%‘érPﬁl%i%ﬂgi on by the
anti body duri ng styoxyagdemmricttob such guir{ 3 bizethizoetolyethflene glygdsiclidson i S
decreased rel atiMab@ 1 kdpalspRRERENRE ag&ﬁ{oi)@greﬁ%lg{e%g%c Lheﬂolkacﬂug d

phar maceut i cal conp05|t|on co r|3|n He "an oni st anti-Ch4

anti body and t hel"derks %o FRticatpibn FRgdcaly ereﬁ@m@w%%ﬁe&ﬁs of

t he absence of this particular isotonizing and stabilizing agent. The
ef fect of arginine-HCL on antagoni st anté~CD40 25anti body aggregation



30absor bance. Aggregation can al so be nonitored using SDS- PAGE. See
al so the Exanpl es herein below. In the case of aggregation, an

ef fective anount of arginine-HCL to incorporate wthin an antagoni st
anti-CD40 anti body-containing |iquid pharmaceutical conposition to
obtain the s | rmaceuti cal conpositions of the inv i_on_woul d
be vi ewed asggﬁmgwgg t that resulted in decreased aggkgaﬁgéwﬁgyﬂhtlon
over time, and hence greater retention of sol uble antagoni st
anti-CD40 antibody in solution in its nonaggregated, biologically

active nol ecul ar defsEHbEEl foTEB!zll% le fﬂevﬁé@r&}‘)b@el)w}ﬁf et 5@@&0@95{5‘)‘ 1%6
anti-CD40 anti bod he Cfll 12,12 nmonoc¢l onal anti-CD40 anti body

described in the!l IEFFH‘B@WB’@T%W refgunce  f BEEASERBEHTTP B B8R ni ne- HCL
for use in prepapigige & tspanencaivp gpolysodatedd otphigsortaie 8nt Winne avoul d be

an anmount that resyldeditRad Hﬁ%ﬁEan{; QJd@J‘lB 'ax%'no‘aﬁr fnfolﬁ%bog'ﬁ d31 3o g‘l%ut

antibody in its nononeric N't hout ‘bei ng bound
t heory, iner ease&oé‘t"@?‘ﬁ%ms"tt&ﬂ%"llﬁot% ﬁ%"“ttoﬁ)@l/sf‘)é‘lﬁ?“éoff”dmuﬂo %é’ﬁ? agonl st
anti - CD40 ant i boebyputdmnd, stioti00g1% @nPpase. 2% abcit @05theaboir Sy dbow 0083 al so

be associ ated w %Qbéubﬁ’zkﬂl}%xp? 61%)4 @Etfq%g} TooRfo,R5:db HLRS; 237'%01%0%“ body

fragnmentation and/or deam m ne and/ or aspar agi ne
resi dues within forgkout h&e.apaif. ?3c’la‘P P}’}P“té)(}"‘t%’ 9@“%5?’05‘6@9“%99% ¥§bet or age.
The effect of ar gU.‘I%ﬂ@bmmmhaﬂﬁdr&ﬂd@ésiréagimﬁ&ﬂioluﬁﬂ(\ﬁ/ﬁ)’baﬁ@adl I y be
determ nedl by noni torrhurg

ecular s wi t hi n
15f ormul ati'on over ti rn::qn or ﬁ@o%%:rnsrﬁ%hgm&’ angp E’?&&mgosdf ¢ Comgffﬁs HPLC
anal ysi s; see t hetg=ezatis| aat-CREG @Fl'Pdeé‘?rGWmPTPHbC rafnpedenal apfibody GHIRT1A42 HC1

on deflm' dazI i on ofr AHIR 58/ Yr buref %ﬁgjﬁalﬂ'% heRQF: Yo Bxtekifkeagbhid lslaNQ Storaﬁe
in aliquid conpgsitian can.r i goni toring the
anount of ant agofil &t ﬁ%‘:’“ﬂ’é&{ rcﬁﬁ/ eoﬁfﬂ'uﬁ‘rcglgtn)ﬁimcaﬂw'ff " gdani dat ed
formover tine. datehintion ffebounieraldr dbag ShoMeerhtamM pabiuezs, mil, Oeaboutnatl ve

or 20deamidat ed, s @i tgaRH 139@@%%@51%@.&1aﬂmfmhw SN0 maﬁ’t%ﬁ 7
general Iy known i i ncl ud chro g‘g{f F1| C

Separation of t NN S SHE, EEA B e Rt
pol ypepti de nol eptsie@nt avencghttigtofrbdetiSdsmM te uoht 388 mid, tHnutRDDrHﬂL@}bomr

cation exchange sRLATREAGAPAN b HobPistRM na @S tpﬂa%&sdnbﬁgon{p&ntohe

Exanpl es bel ow. 25The stable |iquid antagoni st anti -
ant i body- cont ai nf*ff" WF%&%‘E&‘%"H&&F’[ fe&aﬁﬂml@fﬁ%’ﬁfﬁ 2y n P AROPHAPEN ey
cont ai n otXer codfpiUndsboithats (whisrease)d.ah® tedfbbe O5t\(eRe Ssothr prom)te

the desirabl e qugld,kinges, &b h%lkheph@rn.ac%&%m' ﬁ@ﬁﬁ&dco%& o il DRG ¥neOf

interest that serves as a therapeuti cal active conFonent so long as
the primary stabtP1oAnihgdsefor @%Ppléé‘}?l“?i}@&’nﬂﬂtﬁoqyﬁéﬂ%ﬁlﬁ rREIRRA of s not
adversel y af f ect @dgenbhein@OopepdRtcii 48 codSitratioe ofadeo. i apmadabat Kior at i on

2 the route ! Mkl SuGhaSE b loigh Sk Bkldifo B IS PL A N i e

desired therapeuttc act nposi ti ons of
t he preser |nveﬁ%’l”bwc’é%ﬁdlb@“ﬂ)‘?‘é‘ﬁd@éﬂb(’“‘ﬂéto“@k’dnﬁb?‘émwglw gwiteSAg t he
stabilizing and fhghf, efoui30.0a@8K] ¢S abodt3d.0 &1F¥mI GbAR B0 EMGe D@ DHEMM

arginine-HCI, including about 150 mM arginine-HCl; the buffering agent is sodium
citrate/citric acid buffer at a concentration of about 5 mM to about 20 mM, including
about 10 mM; and the pharmaceutical composition optionally comprises a surfactant,
30 for example, polysorbate 20, in an amount from about 0.001% to about 1.0% (w/v),
including about (.001% to about 0.5% (w/v), about 0.01% to about .25% (w/v),
about 0.025% to about 0.2% (w/v), about 0.025% to about 0.1% (w/v), or about
0.05% to about 0.2% (w/v); where the liquid pharmaceutical composition has a pH of
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prior to incorporation of the antagonist anti-CD40 anti body of
interest. Any additional excipients that may be added to further
stabilize the conpositions of the present invention nust not
adversely affect the stabilizing effects of the primary isotonizing
and stabilizi i.e., the arginine-HCL, furthe ation
wi th the buf ﬁ%ggagent as used to obtain the nove%C@ﬁ%@ﬁgg%ﬂons
di scl osed hereln Fol |l ow ng addition of the arginine-HClL to achieve
near isotonicity and increased stability of the antagoni st anti-CD40

fﬂt' Bog%/ of int ealeotﬁi Hmo%outtplﬁe;dwawpﬁs@qmsﬁlpma%bbépﬁ%m%pys' ng
e buffering agen era naran 0 erein, nore
preferably to thg ’pﬂhf"gfﬁ M?%H?ﬁébﬁm%ﬁ%ﬁgwt%ﬁ ’(ﬁ%ﬂ‘ﬁp%ﬁ‘él body of
interest, for exanpl &he Euiippdrniveition: esmpadition candelcdscnfalyride gflany/. O,
preferably about Beéénémés anfl Qﬁxertcﬁﬁerﬁ%ibi%h@ %ﬁitabﬁﬁéré @QQMatQH& Riel2. 12.

Al t hough pH can adj usted follow ng t1on of the antagoni st
anti-CD40 anti bod3PTaResce W@’Pﬁs&ﬁb%‘l%’t}%ﬂy mﬁlr“%efcé‘? %‘B?%?elirise”"’é“’féoﬁ%st ed
prior to additi oexeobletahiitctiial agpepihaiieceutialli dicptaanmeaccgietthier ri sk of
denaturati on t he. plKPERLFuxORAIORL LA e TRS ARk itk APalaaR are then
used for achieving a proper mx 'f‘ ,

present inventi oPYpFYS “H‘ébsmél‘hﬁ‘éf%ﬂmf@‘mP‘?’f’é?dé@é‘inﬁéentbﬁ‘éln%ff%’ie% ty of
an ant agonl st anthercEDRGmARE mfbaq;tableaﬁmaﬂucgﬁmmhhmddbngcri hegiyet ar

t her eof, rb ali ﬁolflhguté%q J%%E%Eﬂ%?‘ 1% g%gpg' slolgféng sulifachagts rgﬁ ox@gntscorrpr I Ses

conbi ni ng ]the antagoni s
fragment t her eof inglditg agcophigfapid Plidﬁq-ﬂ@@elmchqlwas ag@@&mvhﬁ &PRS mcné

pharmaceuti cal cesiipRsdsifotdRaddle, an.pfbteiae&mm&),ame@haﬁe oA sihlas’ . O,
and an armunt Of P'Oq)g:g!:rg z‘gﬁlﬁml{lﬁlh dlSCl.%Sblon 0'{ ath]c_)r* angbeg EOI‘I opﬁ}armac l?c%ht I on

near i sotonic. one ‘e

citrate/citric a@@@%@fﬂ@@@ SWWGGI‘@@mm}ym ¢ap he f@ﬁﬂdtlm&e"b'mt?fierl ng agent
i s about 55mM t 0paRRALLRE smesmdca N@acRPBUMng @b mptngliERHoR Skldy 1RV des
for a concentratkggﬁ)tof this is E" zing agent within the conposition
of 25 between a hest IpROMPE re'f‘:“ﬁo mM ar gi ni nc-HCl . I n ot her
enbodi nent s, the ant dgonh et cabidime@DAQangagtnishatiyCO48 afthelyChiithhid?. 12 or

CHIR-5.9 anti bOquuld%arﬁE&ﬁtﬂﬁ@orgioﬂgéanftlteﬁﬁ‘.gméﬂhmﬁg}g&ﬁ'ﬂ?gethéa}ﬁﬁlotlmif ering
agent is about 5 diumcitrate/citric acid buffer;

abo
the concentrat i oRCBPY % gikiphaxdagop 06\5”?4‘&3'?11@ PRRC BT TIBH Beantkpadute 150
mVv and tI2® conpodiptitioechhias By “jphibidfis iateled mbinG] acaldoilationof byidizdout 6. 0,
or 30about ‘6. 5. _spccics ol fim ARikgEGthebl ggﬁh@m@laa? AHRGRY iRk RAROST LT On

conprising the antagoni st ant] - i nterest, for

exanpl e, an ant a8l anfhedy "Cfﬁ@(?p%{ﬁ’t"leﬁ’éad@ngu‘é‘l‘i’sﬁé""”t*%rmeﬁ“’f?e§LL2 or
CH R-5. 9 nonocl| obalr Datisbinkrpelygomidiati@n thegeeantic nekd NThefamag@ mié addédher eof
shoul d be formul &Bﬁ&’bé 2 o M%Fﬁdé&%%&ﬁbi?o%m%ﬁ)ﬂfti?eeox'iuﬁ}lalﬁg'alﬁiﬂu a‘f\@t abl e or
i nfusible formsuch as sof uti on, suspensi on, or enul sion. _

previ ous| y¥not edresifues welhay the speypiead oXidizgsd anseiess 45pcpiablp dcetowpecneiesi ed
form such as a Tyepbi thisaRshs m@mﬂ%mpd@mrcdams'asrhomrertmamtlowb gdutl Nt 0
the Iiquid solut éUQ/ndm ong%guchoﬁ rafl IS ca e aQIncchb dmadn(;th%msnt Eu%il on
5by any of various e H I'ng or nteral rou of
adm ni stration. betdeatigef Ipethlwmqegddsfé @W@ﬂlwplﬁe {ﬁ’ﬂ@eﬁ PG @nﬁbpqﬁmlaﬁu on to

t ake advantage OIboﬁth@om1n@5seﬁ§f&ﬁb1,stoqrta%utab@bl lity achieved in
accor danc vvlth t he gds of hg %){ esent wgnti on..gs outli
bel ow. The’stabilize eﬁ’ﬁ LA "8‘8%0%“ Fnirediby SFE?TB?B’F
sterilized by nempignly bf ptepariag Iihvawmmjwn somptigngghl annagawist mti-go4e or

nul ti -dose cont aannead§oﬁﬁ+@r€gt eﬁanﬁge%ﬁeknglﬂa\gm@dt%eﬁsf WiRkkRs: Addi tional
met hods for fornulatin armaceuti ca eneral |y known

inthe art may b‘@“ﬁ%t@&g'FBf'g?ﬁlF?%P“deqﬁﬁ%‘E‘ég g rpg'i‘tfa"ﬁé%f@i%% PR °bf t he
| i qui d pharmaceutical conpositions disclosed herein provided they do
not adversely affect the beneficial efféts of the preferred



20cont ai ni ng pharmaceuti cal conposition of the invention, and
optionally conprising instructions for its use. Suitable containers

i nclude, for exanple, vials, bottles, and syringes. The contai ner may
be formed froma variety of materials, such as plastic or glass. In
one errbodlrrent(j the contalner is a 3-50 cc si ngl e-use gl ass vi

Al ternativel W PHHL ready-to-use fornul ation, the coﬁggpﬁgctmfﬁv be,
for exanple, a 3- 25100 cc glass vial. The container hol ds t he
formul ati on and the | abel on, or associated with, the container may

i ndicate directi Qﬂ&nte%ecteemesbﬁpeaﬁte'ugtgefoptlsttm@ ultr@rﬁatdgraﬁumyarinutt her

i nclude other materials desirab froma comercial and user

st andpoi nt, i ncl BdPsTRPISEIREPectst AnA iewification yimgpypeptde mglecular weight) o
syringes, and pash@ges, tuals@rtith RMHPHC, o Btdrogitiblc @ actiarchtesetogrd By @kﬂt:]' -Ch™0
Ao 1 ERATRER bk Bl O TRRS L B ek AL 2

The pharmaceutical conpositio resent invention conprise
anti - CD40 ant i bo#hibigion ?f&?“f’ﬂ“&lu‘}’fa?“ﬂ‘?ab&ﬁtna’@é}%‘? Istidughpithonepneadiesodi es or
ant i gen- bi ndi ng fffsa beaito aciﬁjh@dt&l@ﬁhllﬁﬁbabfatnﬂfogﬁiggﬁeihﬂom&@d f@egphor and
whi ch nodul ate Al n uIaIy CD40
signal i ng pat hwaDs%}(';Ifr da?"%’aﬁgeiemr‘r:g1 a Qé’c%ieqtﬂ%hgr(g@tl onﬂp?e"l ]EB%B V\ﬁrt h the
CD40 i gand (CD4€H_1}’°dY®beIBE)th By 'CD40 antigen," "CD40 cell surface
alntl gen, CD4g recemu@,rm sorr@rcmbcﬁﬁﬂths of the ih\laﬁtﬁ)ﬁ,dﬂﬂlqﬁid §}tahﬂa?alﬂa;7br ane

gl ycoproteji.n that be s to t X 0S| act or NF) receptor
Pami 0y (sl t or compSiBR et Bipdt D90 @by HES Mt b)) 06°3 70

St anenkovi c et atﬂor(0&19®99nf1§NBQHBl 12403 C@Réﬂkor(ammeylﬂdmgg‘i@aecnﬁmrcogens
36:33; Barclay e atffem(glag&n Ihﬁe/&ﬁe&qpaﬁtf@r B dch B8 sdarelciraBRE: (2d

ed.; Academ c Preifh sof or

encoded by al t er FFEHH( tta%%ngté)éan ?fl“'ét‘t‘i’gc'i‘ﬂl\’[ﬁ‘t “b\‘}‘ﬁg? EF& g’ogtg "tﬁg‘&’ﬁgene
have been i dent i 25 rel. or Tpet iy g¢ abpw bF mMnih¢ phiasacduiimlmomassitivhles 4 pidpfg

i sofornt o 'Soilﬁﬁtfﬁlﬂs ko &b%ut?ﬁﬁroea%%gﬂggt@abg&ZHgmop%oﬁ‘tEH% SRb Sfotd SOT
pol ypeptidc (SEQ I D irst reported as GenBank Accession No.

CAA43045, and i d@ﬂ??tﬂf‘%‘&’e [SEBFTHT LIPRTEHBANR REPELSP IR REM:
NP001241), encodexutigo SE@ dbbut D N, o steet SCeNBankouAS0 686 enfablosis X60592
and NM_001250)), r%ﬁt%eﬁ%l@po‘fjs&ﬂa@é 209F S}Ga‘?e sf(}e%x?ér%‘i]ﬂt%m%&)’ the

first 19 reS|dues econd ‘i sof orm ( al knowp as_the "short
i sofornt or "i so??f)rlrﬁ‘?”"f“t 19%L3py) & 2aquif0- 0 A’é" di’e‘ﬁoérﬁ(ﬁ/éﬂ A% precursor
pol ypepti @@ ( SEQHahabdtichCompmhibBiafikheActmast aethdume athCo&AHH:a bt abewac oded

by SEQ 1D NG 9 (@B%Qlﬁao@t@g‘é‘@ﬂ Ay fl?@‘%gﬁ&&%%ﬁuab‘éﬁ' BloSouftas a

si gnal sequence fepresente resi dues. The precursor

pol ypcpti des of HEaM. abows 1 @t teA tl@ﬁ%ﬁ’eﬂﬂ’@&@‘@ﬁ’@ﬁdﬂ@“ﬁﬁb%‘%n
their first 165 mmsa) §hd@%.0(nM,&r gbolit@Sinth @ibckit 4ORMO fn SkeeXhiodiNedis] e and

ISEQS:EB :\18 N102) 1 Olj ul% énggn%gclétgigg c%np % 1 @%Q@ng?slag {nta\gpmst §nt1%ﬂ4g€%8$c%rﬁ0( shown

that | ack$5a cod?xh'gpleétgﬁ’émellWUéWYIC@éiﬁéZ tzwr QHthéa%gt@tlaceﬁmﬁmerre

sé hift; the Eesul ﬁﬂga;enﬁiléag&z%s@dn@ernm@@maedun@m &P@ﬁﬁ@fso@ﬂﬂg/rﬁll Hbidtnct g
-term nus I esi es IO ont ai ne

in the | ong |sofg R 02‘ b}%(octf'g{ Q"‘% tlwm&aﬁt?dﬁoqéégﬁgel"fg 277 of

SEQ ID NO 12). #tort I0mploseboubls. omémlpabezséw mi/pls @bpuf 2519, mefrhieabbes B " CD40

antigen,” "CDA0 Gohl o @ﬁ@mgﬁlf LGRS0 mM (bt fO@ﬁl@patrg;lﬁme-H@lrmclm%O
enconpass;;’% both the short and
di

ot o TSR 47 ep g Es SR et S i T Y o SSa P RaL, as
30descri bed el seahineseaMenigiui20 nidy, itictiding htaytd d mdh optioealls e sfraget, fand
"expressed on t h&ample, polysorbate 20, in an amount from about 0.001% to about 1.0% (w/v),

including about 0.001% to about 0.5% (w/v), about 0.01% to about 0.25% (w/v),
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surface" is intended that all or a portion of the CD40 antigen is
exposed to the exterior of the cell. The displayed or expressed CD40
antigen may be fully or partially glycosyl ated. By "agoni st
activity" is intended that a substance functions as an agoni st. An
agoni st corrblﬁ) UYVI ga receptor on a cell and initiates ? react

or act|V|ty Y & *inilar to or the same as that inftl'§ gd‘mgy”t he
receptor’'s natural ligand. An agoni st of CD40 induces any or all of,
but not limted to, the follow ng responses: B cell 5proliferation

and differentiat kiRfho.025% 2860, @%@%Cébbiﬁﬂozﬂ%%%oﬁﬁi ﬂ"/ydt“?\gn@g?@ts' on, B

cell menory generati i sotype switch mgl u&%

cel | -surface exp?%%’%f"&h"“bq2’&%&9)6“5%01“’1“3’ RBoEss B BBTPIG AT secretion of

pr o- i nfl amat or y copgehipdtioncfab@te fimbigo dtout8 .0 bk, ddpt 1ana TdBout BY mM,
"antagoni st acti Xdowon‘lﬁtdaﬂ%&?ﬁ‘ﬁﬁﬁz{ Bﬂ@éut%‘ﬁmb@o%h%uces la’c'lgﬂn'g%ﬁt as an

ant agoni st. An ant agﬁ:nl st o Erevents or re uction of
any of the510res%9)?il Qooptref el ey 3B e ieet SN RBovERR M BeEdSHMt 0 an
agoni st |igand, ﬂﬂﬁtTSIOGmMaﬁhbputm whii €he SiqtiByhora Sty mpRHbCias a

i nducti on of any ng by
S0 10% 159 - 200 D3uk EELS Sus b 0.oFIRRLRES g RAREkky ol SBRCD ¥,
mor e preferabl y #B%PHQG%UO‘SEBW SENEOTBE O- 5@@4‘@? &bIopbOUDH 6.9898b059%,  or
100% Met hods fopy seasuring CD40 |igand binding specifici ty and

oAt agonL 3 a0t V1 s Rl B A DR RS AR n g oL
limted to, stan@amenoelotphantipady Ggl%lmapr@ﬂaéis?awnngag@m ffagrpent

moni toring i munagésphvd éoncemsﬁtfiamt OYm@Bn 06 htlost50 Bng@l1] abdii 9b byl at i on
assays, Bancher eau Li

I|f ration T cell per

assays for anti b84 é%d‘ﬁl‘% ]r?fabd?’ %?%P?téﬁg x’%”&?g‘fhf’gabout &b
proliferation assayth abonoléﬁdﬂgélsls@yts 2@ @mg/mpaboe@’ﬁpatgfrmmbmﬁ 3® wegil, or
activationsmar kearbgmsés@slg/nﬁ %ouemmk ﬁyabo%%b n@mgm ﬁ@sﬁélaﬁ%dbdun WO
00/ 75348 and U. S, Pat ent. /9 | ncor por ate \é
reference. Al so S8&M HEEHT- gFloWé{‘I“méﬁlﬁtf’ 'Eé?taflg)h"g “efhe PP éﬁat“’wﬁaﬁﬁ’ i st
Anti - CD40 Monocl oMas absut2D bt inelsdivgrtiouviq inbdeptibrolly alsadicrant oegxdmgle,| ed
Novenber 4, 2003, Novardaen azﬁ,ou.%qlgé,abcamomrtd Jbo%q%%safafland%p@ona@w gned
U.S. Patent Application Nos. ‘ilt orne
PP20107. 001 (035'7%1&?%81"&4023?1310 @GPS‘ES’“B“P@ of ¢ 9%%%06&&%%%
PP20107. 002 ( 035@8ui2 ZAGRS) hM; itk 60lq5i0 PhariBerfiddl tomiphstion Baalptttor No.
PP20107. 003 (035 d I nternational Patent
Appl i cation No. aé?:“#’%éé?)%“%}ofi%ggpﬁﬁg“?\é&h?y Bocket No. PP20107. 004
(035784/ 282916) ), al ¥3Idtnite hese aeenp diselpsqdiabave. Afher stebibiine agentotrlbtial
Ant i bodi es and 3veid)ablgentddmidee@bdetiddsia (EDTA) biedle Moy enbearh 4 dised@«d, and
publ i shed as WO 5/ n ) h are
her ein incor pOI‘ & Q%ﬁtﬁ%’é’ﬁ%@a} tg%nthe% &h%ncg he 890%93; 8;11 e\t}ﬂ{lg By

"significaht" ag&‘ﬁF@‘tc“%Fé'thW‘WO‘PsWhﬁP éqqtaaé& fbmarfézg'aﬁf alumipeed Re2dded of  at
| east 30% 35% ﬂaﬂﬁenéﬁ%s o vt 16004/v 408, ﬂé%mﬁ@&@as%éi{%n&@%me%% or
100% greater t haign:, nown cat Szcg ma?‘():zg)l Xtml}/rcacpons edprboylgncran aﬁ&{ald substance
or negative contT6l"as rreag Y PRdAeT igacios, e Fe§ponse.
Preferably, "si gtfbflicipgggent. \Elgﬁmﬂemablaéhelammtnyofﬁménal@e@@it S5activity
that is at Ieastco&eﬁtghglmgf@@l&@rlt%oﬁgoln@@st 3-fold greater than the
agoni st acfivity in 0) neut r al st anc r .negatiye control
as rreasurgbi in an agﬁ Xagﬁﬁu%aé“lofq%@é“é@ﬁ%@”%ﬁ’&’&‘m*‘g ER&ml e,
where the B cel |stabdiggddingéantizorign treir @S0 aitibody-comdilingphainedeaticalt i on,
"significant” agoRb&kioRGE Y hikdntWRkliEh D&y QUG 0RoRE, B J-evel of B

cell proliferation that is at |east 2-fold greater or at |east 3-fold
greater than t héao}yéa\t;@anqgf opgvater- -soluble glucans, including for example fructose, glucose,
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10cell proliferation induced by a neutral substance or negative
control. In one enbodi nent, a non-specific inmunoglobulin, for
exanple Igd, that does not bind to CD40 serves as the negative
control. A substance "free of significant agonist activity" would
exhibit an a t|V|ty of not nore than about 25%greater than
t he agoni st [@ @EI nduced by a neutral substance o Cﬁ@%ﬁ‘pﬁgﬁéﬂ
control, preferably not 15nore than about 20% greater, 15% greater,
10% greater, 5% greater, 1% greater, 0.5%greater, or even not nore

t han about 0.1% %1%&%.1:%&3%10&41%1%&011&&% s@&&sé \&é;&a{n bﬂﬂld&%@!mm/ a
neutral substance or %l ve control as neasured In_an assay of a B
e

cel | response. HYCE’S‘H‘F“ 6 P Progyety Ao P ety lpptulese Y3 may
l'i quid phar maceuba wal SEOcoirpegicktipafisrcddugdr hdlitive \Sapdr hlosholdodyfinddsea an
ant agoni st anti - G4 AR BAGMving M B g-@&p'ah&’ﬁl&lﬁés ?]Jr@xaﬁqbﬁ%aﬁﬁuol D10

signifi cant agoni st acti vi tY as noted above

anti gen on’a huniFPigkinpsito} glagifiiel, dnsighonitoh endgrabiteia with pamtel being the

ant agoni st ant i - fabM prefaridd sbgaeiyicohd adiditee. THe sihig b shiga€ Atvholagetibiet alded | Vi ty
in one cellular on, the
ant agoni st anti -é%il%q‘gc%%dgkdga]@%%P %béﬁg%} glé ko t?{c%{al{ﬁl? toéﬁl\éﬁﬁ}sﬂ
activity in assaysdaeflomgs @eﬁ%{wrwﬁ@abm 1@1*%‘313?1@5‘131611‘1@@3(’%“’@“ and does
proliferation angteivkhey cefa&tltlﬁt«,.ialﬁnzmngfcc&raahdv'écﬁrsagtheﬂncth&lt. tftey enti ati on,
vent  on. % e it Bk ek REEb o iy SRR L AR B

ful Iy human nono¥®laahabbutd He% oy maeprenbly howegn a‘@HIZFQ/@n@)abOEirIO 0%

anti gen- bi ndi ng w/@gnent thereof as noted herein bel ow. 30Any of the
assays known in the qrt gel use dht det e er mdne vm@r er_an g nti-
CD40 antibody acts aS an- ﬂ‘t" goni st %? CoBRE™SY INDPE BRS TPPES fonses.

I n sone enbodi neeen e lyehdizalne pre@DMiceraiption bMdiods & yordizagliwt agoni st of

at |east oge B C&Jﬂposﬂtﬁﬁ@%@w§@kl%@cio@grdfn&?mﬂhn%cgﬁ %Qpﬁ&%%séiﬂcng of B
cell proliferation,

iation roducti on,
i ntercel | ul ar ad??&’é’f’sbtf‘?““ﬁylbeéf*“sﬁ@f"rgwh YEH d&‘ﬂﬁ“ﬁ#ngﬁféé@‘{})‘ﬁ% §tief chi ng,
up-regul ati on of woel drsteniie fabiweloexpnEe SiapmayddclulHGdiGhrabisgridicandUB80/ 86,

and secretion of .. pfQmindf, iR CORIQfh iCHEEGh Rindkrl tASbidckuling thds 12, and
TNF. O particul raer nl ntner est are anf%f@conﬁ%t% anti - e 1acar?t |%odfes t hat

free of signifi cEtSEYSKiket i tpsglFaR) #9P™ espect to B cel |
proliferaton when boheiguit entdghést AipEPHO@RMOdyantthigiegphatmatdadakur f ace of
a human B cel|. ]IJO&]UOL rﬁf&@ﬁ]ﬁ%}%ﬁ%r@mﬂﬁth{m%wcgﬁﬁas dsttdrao t?ntl body

is an antagoni st" 0 eration as neasured 1n_a B cell
proliferation asS&jveduATffeds! HZP4Aabedy perportrrERenst & uifseitirrbel ow,
and t he ant agoni &inpaditgisediiéhloaing ds i@ dhgtositingagkmat Wihob @k bound by theory,

10proliferation 1% bfhe{ge‘é\ﬁ% thih [BBash sto?%é tﬁﬂftﬁs B@&%d%ﬂﬁé‘@ﬁ?&%&&%ﬁt er

than the B cell eration iIn neutr al
negative édntrol thﬁ’ﬁ’ésf%‘rdéﬁwy pohat feop for lsﬁrahe stredin 2 Sogs grtegddrwed 594
greater, 10% gregloeho use';_)%pgapz&&hﬁiﬁ dnea%grse;ataeilyop@mée%@t@ad f spra@l even

not m)rethan about . 0. eater. t anth i feration
i nduced by a neu‘f"‘r"éf" su%rol cziﬁe((::%“’t(])nrmmrll'e“w “'g%(%ﬁliorthocf){ml n{ °Siher

enbodi ment's, t hePrefpebly. coAQsitems Pﬂjhﬁdyven@n am sterd digelyiistheipfquig fere|td
proliferation thgg fh]ﬁadbdﬂ%igl&&@heQ%v%&él@ﬁavﬁ@inbm%@r&%@&éﬂﬂﬁﬂm thef OF

exanpl e, the S2 ti- as_neasure
ool | o affon ast) BetFoes PR e PP Dt TIOER AHPLOL WETEH, bel o
and the | evel offoBwgdd in prefillcdfredatororsystgenu katdiiolprapietiont ifitbe

anti - CD40 ant i bogly,afod iDEnPh@RENE BaRiioddiCaeitf ag0Ni st anti - CD40
anti body is not 20nore than about 25% of the B cell proliferation

i nduced by the other anti-CD40
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anti body in the absence of the antagonist anti-CD40 anti body (i.e.,
at least 75% inhibition), preferably not nore than about 20% 15%
10% 5% 1% 0.5% or even not nore than about 0.1% of the B cell
proliferation induced by the other anti-CD40 anti body in the absence
of the antagoni st anti-0040 antibody. 25In yet other enbodi men

anti - CD40 ant“foozﬂ}%‘ & an ant agoni st of B cell proli ferPﬁT’Pﬁ?ﬂmf"ﬁ“&V i s

i nduced by the cell line EL4B5 as neasured in the B cell activation
assay described in Exanple 4 herein below, and the level of B cell

prof i feration stiml aednitdohics il $RRugRbbe it el i R goaNCe Of

the antagoni st anti CDAQ antjbody is not nore tha out 25% of the B
cel | proliferati BRRPFHGEEA" BYoRFneesestrod p mixtyrsf ap sidapditsspltlame et t he
ant agoni st ant i - GDR4Quma citratdangiy acdid, asahe, butidrink emsitresulB% 4 liyid Batbgdomin pnti-
pref erably not 9 9 9 even
not nore than alr)rggf% %E@O:’a/v %Q}ﬁhl‘égﬁ&ac%ﬁ@c%@tgrﬁattl%sr{ﬁl?rnd%{%ggi)y this
cell line iSn thesthigeisitiveds 2 auid entpronisi apff- §P4Oa!ﬂ¥hodmfelmamha@&wﬂcal

In still other ecdx@diitorpteparedtvitd s@iin chiGEMEGin@uné 1eﬁedlye lbl.ﬁfelaig a@erat ageni st
of human T-cell-in d i Q

measured in the AU r%gaeé[iomgpﬁbq% %ﬂp}cgm ggéom %?Xvﬁ(ri\ emf%c ﬁl on by
B cel | s descri be#idigyomef agginge gn ﬁﬁ@r"éi of thbéF@WUflan atch‘ifv‘smt?mﬁﬁé’ﬂ}ﬂ“-cﬂ%e

| evel of 1gG ant iduesly, .ﬁurmuﬁﬁm@ms mlﬂgd}(teetmtpmmgwc aggm@mﬁll:ﬁgm&mnonpr bot h
I gG and I gll}{l antl b%ggaa agonu urm Sr(')raﬁ%/ @Eﬁ%rmul haermoremlj Ol‘%racfel lts I n

t he presence of i ag oni St than
about 50% of t hearglelsglé@tqsmstamnds@mt ipp bqjl@@mamsmﬁ-g%@nh@dstl mul at ed
by T cells in th&n@bsm%@ffe&ﬁﬁtheanﬁﬁetree@%hﬁ&e.@@;unm@@éﬂ@m&wa&a&x (i.e.,
at | east 75% i nhibition nothrmr %@5 (ﬁ u’é 25%. 20%
15% 10% 5% 19°"B54Y ‘B*P dr&&%ﬁ“‘ﬁ%}’f ‘YH?P‘& g BB O LYEEE he
respective anti bassts, prebelsodinoehldyie. B cel | s stinul at ed by T cells in

the absencg of the anfaggnirsh o@a;'glﬁmcq;&gmam anQﬂ:\établc liquid phihacchddO
ligand” is intended anﬁSeope ptid pepti de, orb%{, el n that_can

bind to and acti SPHPEE B’F"Wﬁ’l“%“ “é‘itbeﬁﬁf‘iﬁ RISt SR 40  cpag
l'i gands” i ncl udegntibady ocun@zembindihg frgted thtbroof agains physgaighdichGoidd) clangrand

proteins and var jgn S ?egéﬂngjséﬁlﬁ?Qﬂﬁ{%lﬁbow&{rﬁg&or&éa%fthJ & ?65]?10;?% ficient
act|V|tyto carry out function bi ndihg to and nmul at i ng CD40

si gnal i ng on CD40ReERpesbififyyis indanled thapgog prmosedtiagamegate @“’&a“ﬁ‘htl ve CD40
| i gand, f @ exanfdgeenthionan deiMifatiba Geaichn(ioDAdking @drepe okedignidas CD154) ,

include, but are hg%céu{énc%ﬁg ki is ﬁé&l%%éc& Fcid&x'ze%‘r‘ﬁ.n oﬂ‘éJv&fdu%pé%:oaagc of 2

truncations, extensions lon proteins, fragments (]:o m neti es,
and the |ike. | nidiwberasseir W@“Qﬁfcc’lﬁmlﬂaﬂw W’éﬁ‘tﬂifmﬁl D¢ anibedyyng or
assessi ng bi ol ogheame aGdnilatioh YonPbnead wBNhaGetiGt of 8 hlisencd¥Fthigaitchady

i ncl udes the us elsc%mz aH$Jta%¥1%agaE 'I‘h%réffec%( & E%in nb-H%ﬁ!)n aQL ?omsle a%%@z;é‘ant

human CDAOL (Al e
sti mul at e 26D40 s@nglmﬂv F%@g'é‘ﬁ“ M@é@pr@s@wﬁgow#lw cangg readipAleEmynsdi at ed

CD40 signaling” Ibysndam@gtd&mar@am saﬁbléﬂ&dm@irﬂgddgaqlsolutzﬁ oetim¥i ties that

result frominteract cereetor 0 with.a CD40
ligand. Exanpl es/go tf(tl‘)a?i‘% "’a““'ngoe““ i ?’é‘“éﬁ’ ‘é“r?afa“% ﬁ aP“ﬁ"gng‘”‘ ‘1“%‘4’“ of
proliferation an@alswwsmladapfed @D&if@ctlev(gfﬁl@gstm@* of enkerest, Sugingbsast inghudeat | on

of one Or nor e %ﬁxﬁ%&%&r&e"bﬂas@@@b’%@]yé s billon MY 1RXElESEV NG cel | s.
A CD40 gnal i ng%

t ransductj
A e O e son s by o SPSRABE Bl S
30bi ocheni cal r e@emplestsieintbblat. results frominteraction of the CD40
receptor with a CD401n|tl'|eQ§w@Gf agé;@ auﬁ?(ﬁmrgﬁlacﬁive aggﬁlgof arﬁmﬁje ﬁ@'t&lncogﬁﬁ%r ates

a signal that, when transnitte rou the sig at hway, leads to
activation of on‘é“hc‘i’r""“ﬁﬁtf‘?@“‘ﬂ&%@?@é‘aﬁ‘ﬁog?b‘f%@m“%]é‘l“fdrth”r‘?éce’étl"@fnaI i ng
cascade. Signal transduction pathways involve a nunber of signal
transduction nol ecul es that |ead to tra®dm ssion of a signal fromthe




5exanpl e, the AKT signaling pathway, which | eads to activation of
AKT, and ultimately activation of NF-1cE via the NF-KB signaling
pat hway; and mtogenactivated protein kinase (MAPK) signaling

pat hways, including the MEK/ ERK signaling pathway and the NMEK/ p38
si gnal i ng pathwa ich lead to activation of ERK an _
respectivel ym’lqu{w1 )NPgance bet ween activation and bl ochf(gSS%‘f”"f“ﬁ%se
10si gnal i ng pat hways favors either cell survival or apoptosis.

In some enbodi ments, the stable pharmaceutical conpositions of the

i nvention conpri gg, ﬂﬁcﬁ%’ta&tthe%%lk pifakie BLL éogﬂgs'itf%ﬁs Jfkhatnval iQGkould
CDAQOL- nedi ated C4 gna |n% For a nore detaile escrlgtl on o t he

rol e of antagoni Bfi‘”?i’\"?fi S P EARY %fhattfeﬁ‘ﬁtaﬁ*’égeqeﬁ“eﬁﬁ%eﬁ‘?tﬁf@"m g %ad ed
CD40 signal i ng, smesgrdar reexampl seipbld Hynpost sitiarTad aapplyicabitiansitent i t | ed

Antagoni st At G040 MBnach ARl cctil Reg as2d WELLAGS ik yThel !
Use," fil ed Novenber 27, 2004,
and assi gnéd U, S2ntgegiitt Agti- %F’F@%ﬁyllﬁl’ﬁe CF%@ 126%)}“’5‘?‘?10‘313“7‘“ Rf‘? B’t“PRé'V Docket
No. PP20107.001 (G3BH#EAIREEASR) delowsa BRiyEabuftAl irgrineyCiDatkdi No.

PP20107. 002 (035 . No.
PP20107. 003 (20( oé%‘%i%%g)i‘%ﬁ °%g§§t%e§t§°?’\}%’lj"%}‘ﬁ§%§J“%%H?%Fh%%¥%ﬁa‘{\b
Pat ent Appl i cat i &taustenfgpf @s@%ﬁd%m@gﬂycw%wmw meleRtt forg .

PP20107. 004 ( 035784/ 28@&8:t dine,bowld SPthesy, irklead stoiph: ag;@my StthcARblt hcﬁl340

Monocl onal,,Ant i bodi es er
2004, and pubI i she g S a'\?%%ﬁ”?’?ﬁ%ﬁ%’gﬂnm%ﬁ%’mp"s‘on‘%s ohi ‘“"1“9"“ maﬁe'n‘p’ “whi ch
are herein i ncorﬁ@f}c&tcéﬂlﬂwc inkibitopyeeffoats f preinire 1€l @rﬂlﬁhoét@ﬂ@ng@éom o)

provi si onal 25apmcuoea>ew@ﬁm@9ftgwnm and® Qd@nér@sﬁdu@xﬁtﬁiﬁ@ﬁlﬂfera@éﬁﬂcally
Treatment of Pr oI & fer

ti at.e nalin
filed Decenber 9% 5@6@’0“%@8“%5"%%% 8"‘%5%%1551{’%‘% a“*%?‘ga{g%"ﬁ“a
60/ 749, 285 (AttocaneB}dIcheRmrmmbym@m@@@m&@DQm@@@@?w@@m@&@m and
correspondisng | nkghidabi QBalmeP8t &m %ﬁlmﬁm@ aNQor SEEIRPE2ARL019414

(Attorney Docket PPO 8035. 000 784 ) il ed 18,
2006, and 30publ ?elg\ﬁaﬁxaa’g W%]@Wﬁ "ﬁ’% éiae@ﬁgi‘""& cation

entitled "Mt hodsitif@H0 Ditagiypslymspiaia durii gatgeamt liqpid cDnpeteesn lalily by an
Aut of mnune and/ Ofeidyihd A9 ARhRkNy (LIFRARS orls Ang@nwmsqafgm%m 205,
and assigned U. S. Patenf Application % 336 (Attorney Docket
No. PP028062. ooo@a‘(”(é%*??f%%@&?fﬁ? Od%t%mcaewrf ré%‘ffaﬁﬁnp?fgs At BHEHAE i onal
Pat ent Appli cat | damidGdd, USDOPEHDE PIRD! if Alldtion phey aldgelkatly Nown in the art,

PP02B062. 0003 (OG5 Al HO0R bbbt Witadf or R Bkl shed as

WO 2006/ 125117 e contents are herefn I ncorporated
by reference in Wpfigatignising paixpeptidepRelecuenpnight yandasdsugira MitaRistt e al
conposi tions of rlagiop exebapd chiomwtegriphg (CIEONPLC):e dadibed i Bxaaiptes bodi es,
particul arly ant gﬁi st anti-CD40 anti bodi es and/ or anti gen-bi ndi ng
fragnents thereo The following terns and definitions apply to such
ant i bodi e The stepip fiquistagipgogist saair§D4§ spiendereinsbinsiphpsmaceytigd )  ar e
gl ycoproteins haébhﬁ@;ltfoifseﬁﬁiaﬂ@enﬂ@ﬁﬁd’yld@rﬁdﬂ@ﬁer&ﬂ@b@@itﬁd’tlnSﬂé:&.s@ﬁhe The terns

are used synony m%l%ctwgnebs op prsn('?(ge the (ﬂ:snag‘]n qua.?mcs OF the an¥dg(91 p dl’l% %(4\6 d.ntlgody y of
t he i munogl obul I'n"nay be Kho

of interest that serves as a therapeutlcally active component so long as the primary
stabilizing effect achieved with the arginine-HCl is not adversely affected. The
30 composition must be safe for administration via the route that is chosen, it must be
sterile, and must retain its desired therapeutic activity.
The pharmaceutical compaositions of the present invention can be prepared, for

example, by premixing the stabilizing and buffering agents, and any other excipients,
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The term "anti body” is used in the broadest sense and covers fully
assenbl ed anti bodi es, antibody fragnments that can bind antigen (e.g.,
Fab, F(ab')2, Fv, single chain antibodies, diabodies, antibody

chi neras, hybrid anti bodi es, bispecific 15anti bodies, hunani zed

ant i bodi es, i ke), and reconbi nant pepti des c he

f or goi ng. %dm%gnjt’ %erms “monocl onal anti body" and ' m’bé@d%&é?
herein refer to an anti body obtained froma substantially honbgeneous
popul ati on of antibodies, i.e., the individual antibodies conprising

the popul ation ab.qor&ociﬁaa;pbﬁ@dn o@mggﬁtgmﬁs@xmn;tbi@ hﬁb@dy%ﬁ%}egr@iymmonal
occurrl ng nutations, t hat

p m no
"Native antibodi 8’?*"“"&%@“’%&%? ?Fge ?ﬁe‘r‘ﬁ?f{)ﬁ?bﬂﬁﬁihie ?Pé“poséﬂ"és ‘{}QEQTBT“V

het er ot et r aner i ¢ ingémicoprsotoeddnssclyfefacbbeistabllizg GOt dithd pinsry isvonpesed of

two identical 'lg{atstaélwmgcd 1S, ¢ blﬁlﬂéqldl%%}lﬁ@&mbhlﬁ@aﬁxw&hbebﬁﬁﬁws

Each light chain is linked to a heavy chain by one coval ent disulfide
bond, whil @ the PMIRiFErsedfe W@ diempikeomposiiqprdiisclosd bgrgin £ Omﬁg"dqlﬁé‘ heavy
chai ns of diff er efbe argifinertOT) icodohlbvic Reat S@bdnxe snd idcaedad higdliryofard | 1 ght

chai n al so has r gaubAlLY GPRGEHel n@fcggamof%z@ié (oo Ha8cgEaCh

heavy chain has at "one a varl
nunber of const aktnsdhshrisigs a@ﬁdﬁef?f‘ib@’fﬂ‘m@ﬁa‘f“ﬁe feelpscd heraip, mps réeffae%' n at

one end (VL) andtahe@mgiimi for@i@ikagonat a11h1C$)40)§ﬂichdeeﬂdtprc§t Her cediptif ant
domai n of t0he i %—?Eet»g e?‘aboutpxs—I a{u%ﬂ-?fio ﬁ%'erabﬁ agou I-f§§ { ﬁ’ln%‘lt l%nfonal?’o

domai n of the he aln, Narra doraIn is
aligned with thean V§Hll’el?d’(3rréitwugﬂpﬂtqﬁ’ebq‘félav§ﬂ fellpaying addipnefteul ar ami no

ﬁC' d rers1 i dues  ar gudp@ise G&Th 40 @ntlh &y Ft@ihe ¢oﬂﬁ3&itfoa@&fel@@tymmﬂ&rb@%dof@ht and
eavy-chain vari refers to
the fact that ce?“?lélf’“n&g%*‘r‘%"ﬂ%“ ddopts " “’g‘%CF %BP%‘ 0\5861%“%“5‘)“&’ “ffer
extensively in sm@mm@@wm@teanthﬁmude@ses algdhen udofl B schigiivrrprapermivr

ant i gen- bidi ng &Q@,@,ﬁt{,@n@,i ty. However, the variability is not evenl y
distributed thr oughogltl Qﬁf’éva” abl.e dorgal ns of anti bodlhes b /
concentrated in thr e& ™Sy iREReS mERIT LY IE AT ISH PR g thy g}t’h‘i’ r‘ﬁ' ng
regi ons (CDRs) omtagympseaniig(046 bitibody oy kngige; bithiow ragrrent thyeeof, igHiquid hai n and
the heavy-chain Mani.ahli& ééBP&!ln% ThIB@thmBl%prnbsg:bllan S&ltay&the AQI ti ons
of variable domaiLns are ce rape .regrons. The

vari abl e domai ns*Bt aﬁuabf’FX/%aﬁ’éﬁwn%cﬁraWCQHPcrmﬁ‘éitlh%b“ g EH S i se four
FR regi ong0 | ar gsdigtaissdipthimgeesticil3epposicitrantia shipeteec dnfitipgBroatd 7.0,
connected by thrgg Q%‘f&%mo %ﬁlhc ﬁ@l&{@fkl&qQ)SrcnliQQ}%Eﬁ%Elhaﬂmar%me Ny SOMe

cases form ng part of | eat ed- sheet structure. in
each chain are h¥mg e‘flll?ﬂ%‘%el’félﬂ’e bhffeé'f’%f’sg@“ B GRRH s aﬂ?/b‘tfﬁéthFF?“F“é‘ﬁ?tBﬁs
and, wi th the CDRshefbtuffaning dpentdxtab@i 5 alab fhoutS0 MM, kldllibeambmt bfaesidi@r nat 1 on

of the antigen-

(1991) NI H Pub! bk@%%% %‘t&o‘% S °P{ﬂ§:sgf§m£"zgea§m%gg’?’%gr%ténpg%ﬁls’t° fnt
donai ns aré not ekl bed SemMde eliog 3p¢m |dfﬂa1"’f‘fd{cén1“élﬁt’li°5’8ﬁ&mtné thh
antigen, 15but eabidist an\ri&lD40htﬁ1bﬁHs&lﬁHCQHR-flll[E&CHﬂ85 9 S4B ftly 855 arfti@en-

receptor (FcR) i.pat of th
ant i body- dependte)%{hgrlg e uﬁg%& 03)3%% éfcmg R ag?l on o?c%"t 23 sodm
dependent cyt ot osiFREItje acalrmffmhﬂtw@fema"@@émwm HEwiin the co composiYipres t er m

“hypervari abl e r#git@5o mMmyie e teapekithe h]laBH of Rb@59, dHeutEBaneHb ner aci d
resi dues gh an antl dy that are responsible for antigen-bi ndi ng. The
hypervari abl e 20arb8 'n conprises amno acid residues froma
"conpl enentarily det Blrersiabilized liquidpheymaceysical t@MRSiti¢n comprising € pdapesist24- 34
(L1), 50-56 (L2)ang2iddo %b&? oi(lla-t%}qt'f& eiaﬂﬁolel dngmﬁgoﬁl%ht{lctﬁﬁf ah%hyesuapna| n
and 31-35 (Hl), ai n

i e ot
vari abl e domai n;®RgGETREE 1247 C}U(Rﬁ%‘ii?“o@ LA t??é% °b‘1““$9f18’t"8‘ Hgagment
of I mmunol ogi cal Interest, 5th Ed. Public Health Service, National

Institute of Health, Bet hesda, MD) andfét- 25 those residues froma



30" Anti body fragnments” conprise a portion of an intact antibody,
preferably the antigen-binding or variable region of the intact

anti body. Exanples of antibody fragnents include Fab, Fab, F(al3l)?2,
and Fv fragnments; diabodies; linear antibodies (Zapata etal. (I 995)
Protein Eng. _10: 7-1062); single-chain antibody nol , d

mul ti specifi éﬁ%gggdﬂes formed from anti body fragnen?gﬂ%g@%gﬁﬁﬁ

di gestion of antibodi es produces two identical antigen-binding
fragnents, called "Fab" fragnents, each with a single antigen-binding

site, and a resi duabrshdafl befoﬁﬁaﬂ&nﬁaun\aﬁa&ﬁ@a b@%lfénergﬁmé slsnf@shﬁé ity

to crystallize rFadllg/ Esmtreat n&% s.an F “d) ment
5that has two antTGEHE EoRBIH HELIoPEEHH™; %“Péet‘ﬂ"lﬁ‘yft? pd pigbespre
cross-|inki ng antrbgeor.prepared in thedricdifgmt sheh ami lybphilimedantvidoedich fandgment
that contains a Fe@&ﬁpclnﬁ&ﬁm@ﬂlb h&ﬁd‘sofu@&x%éﬂeﬁslo%raﬂﬁsxéﬁ'b%}e'aﬁlmﬁk&aﬁon Thi s

region con5|sts of di mer of one heavy- and one 9 ht-chal n vari abl e
donmai n in tight, bshac&ﬁ ofoatiews Reffods elydingnry! gparcptpral f@ﬂqSﬁ ppjnigtration.
configuration t hbtkfetableittshtoed ilGCRR&uia ffor@aaion waike abvheagd ofthd ificréateier act to
define an 10anti =Rl DGk Sdali ner .

Col l ectively, t h%&'g%clg a%%%s&m éd%e?cgdgﬁka%tﬁ H{)Ll%@gdsgithé e0|¥ﬁg¥# %“datso t he
ant i body. HowevefulinedetpwaThisighifiesd PI&F'P"&%'P@ WP%‘“ porefrhlyptedizedy Fv
conprising only hqhﬁlﬂﬁuc@m%on&ﬁxﬁemrh&mﬁnﬁﬁdo@&brﬁaﬂhld@@lﬂbnthﬁﬁ. biiches sadud ity
to recognige and_hind i .I t.han t he
entire bi ndi ng site. g%egﬁaa}tﬁongrn;aeﬁ]?m&@én rfo ul%m QV\I%eg? aﬁ%mlfaﬂ BhSt ant
domain of the Ii gﬂﬁfmllﬂmvnl ipythel 2t ey bR juged to feréln@eﬂe@mc stperaedabiliy@fiy of t he

heavy chai n. Fabhcfu[dq)gm%ﬁncdIcfnf:@ﬁmcfnﬁ H&EBlds_'@iblerei‘nﬁaﬁﬂlﬂﬁlﬁﬁeiy dB¥ot hd¥@sedddi ti on
of a few resi duee?ffe thetbcnef' crg eROXy{ 151 rcl}l%rr # I;ta%llflﬁ d bﬁﬁarkl)%a%;mﬁ?“@goqj

domai n i ncl udi ng”'ohe or Hof& ¢y
regi on. Fab'- Sl—ﬂeﬁCSIbtdI‘bereEi@hqvgn‘a&mr@mh ieoussion of fommulatdy and selegtion o t he

cyst ei ng Q@s } dueg lﬁl)n'{a&;utléaﬁ}eacé‘c@ﬁﬁlé @dmcrsmgm as. cgﬂﬁrfoula:d Eg@,ﬁg r«?ﬂ 0l .
group. Fa rag nts ar g e a ragnent's
heavy chain disu f”éf’ée“ff 5@@“’5@%&& ﬁ‘{?ﬁ? c%%%afoﬁégmﬁ‘%va&‘ﬁ)tl body

fragments are al woikingwarated by refeithe. " | | ght chai ns" of anti bodi es
(i mmunogl obul i ns) frml@m/myre&.éﬁaemneenwﬁﬁav%s &%Hml@@fﬁﬁ%ﬂﬂ@d to one

of two clearly distinct t c;a | ed (x) 5l amhda (2.),
based on the ani $PGPEIEd C%‘é’g‘ﬂ‘é bpiding 2 5ieble H@i%ﬂ%@ﬁ%&%@%ﬂﬁ?ﬂﬂ%

Dependi ng 26n thecoamhmgplamadeusaq@emosmombftliehmemmm,sama;rphondmrmmmsd)@ their
heavy chains, i nﬂlﬁ[ﬁ%h Hslu&S S?ﬁﬁlugﬁtaﬁl%{ngl{}&dfoft rﬁélé trffll; %Q&]CSCAHQSSGS

There are five maj or cl asses o man 1 nNmuno D, 1gE,
1gG, and | gM an¥"eesy dhgsonmenppx Seiomed ffB‘éaf’ﬁ’t"'@’I’?@F‘atﬁlalﬂ Sa%'ds PI?FE‘E)O"
subcl asses (i sot gipesh pneemfodimdng B conla@héids a I-663 singlg(sd gladsgl. [, 30 and

! gA2 . The h eavy- Rllﬂe meME]% @#ﬁ%—é@ﬁ%kﬂﬁaﬁ&n ﬁ)te tﬁlgtyegﬁﬁﬁg,qor%gﬁmﬁ)[a&ea 3-

different classes o runogl obul't ns are ‘cal | _
epsilon, damma, WA ghis virle Shpeentpines hejds tppymuylation and thedghe| aat uipwerated d
t hr ee- di nensi ona»}mu;ma&dn@méraﬁaiyaﬂ&ate&ue&iohsf@r@atThehraasﬁ‘sna&ffacm may

i mrunogl obul i ns i sot s Jhav i fferent
ef f ect or f unct | Oﬁ]‘st cr IIE.COII.}L{C 0561’ maltcnals %CS]I’&%{B rf)méiomme\{dapaﬁ bers dl‘{a Oltgs have

ADCC (anti body depekngetier b@ﬁm disets, Sitesd n@?‘PS@tYGXREEMWka@t"FSwSt\W The

word "l abel " wheRstusrek thakei n refers to a detectable conpound or

conposi ti g@ that is conjugated directly or indirectly to the anti body
n

so as to erate a 5" Iabel ed antl body. The | abel nay be detectable
by itself (e.g.,AntiaeP4fiAntiodiesin thg Bhdrngaceutical Compositions of the Invention

The pharmaceutical compositions of the present invention comprise anti-CD40

antibodies, particularly antagonist anti-CD40 antibodies or antigen-binding fragments

-25-



fluorescent |abels) or, in the case of an enzymatic | abel, may

catal yze chem cal alteration of a substrate conpound or conposition
that is detectable. A "host cell,"” as used herein, refers to a

m croorgani smor a eukaryotic cell or cell line cultured as a
unicellular entity that can be, or has been, used as a reC| ient for
10a reconbi narft? W%%Fd? or other transfer polynucleotlagyU ﬁ@m?ﬁclude
the progeny of the original cell that has been transfected. It is
understood that the progeny of a single cell may not necessarily be

conpl etely ident gk tﬂaﬂa@ﬁlﬁr@;@tl@ﬂyep{%[: arld @hﬂﬁﬁ%aﬁ: ACHCCt ﬂ&ﬁémw
conpl ement as the_ori gi nal due to natural, accidental, or

del i berate mut at ~BH? ‘"’@?J*“Fld’ﬁﬁﬁ‘kﬁ%cpé? Bnalingpptawaysihat seashiged es t hat

express one or mreectuniRs C4dvifhelrcfCduaiighd @DBaL), of bl By OTI30 aktiged’er abl vy,

the cells expresse@f Lif@sic En%g%l,,l“b? t %”oY @ab,,glmeh&gg dependent
ec

cel | - medi at ed cyot oxi Cli ty r function. | es of human
| eukocyt es 3t hat ﬁi‘%’él‘P%ﬁbéa“WIPﬁ@Iﬂl&H@I%@F‘i %W%Flne%‘l’sééﬂm Shaepear
cells (PBMC), nafamflgfsedsior éxamplé, NKS. Paak N&, 567000 €903, smsramahta@e@,

eosi nophi |l's, and_2 d{?%%jx 9(?@#0% CIW(F%A:?@,’M %%3 Earcla BP I(n f7) t he

preferred. Antlbo es t ar e
| gd or 1903 i sofAegercongstiarigen BecrsiBeokddisd: ﬁéﬂef?@f’i@o&aﬁeﬂ@) ITQG1 and

| g& anti bodi es, mafuaig omml, @Edd@cﬂby&ﬁ&rﬁJﬂQﬂij $PBccl Rdhsdipt vaREIR obt}ﬁsbl
englneerl a varla re I 0 varl a e
oot on 1 radment  FBeanepyRnearet jAEbRuRn Mk dhla s Rare
terms "Fe recept Gwformd”) 181361@58@@&? ngmmt)@ﬂ@jm%mrmelmpm@é%ﬁgI@rNQ Rat
binds to the Fe gﬁ@fegcme@&s @Haaambdag@momaxmg,faﬁaie@@lﬁéﬁ%&sbf@mﬁ in

Dy nds. an 119G ant HUB o Gemi P A0 280 v ogl iy SFidh B0 S dBfedrs o
the FeyRl, FcyRl AccesamuiNpec 609 21and HC PH WP swhidhrhed asidngl gequdnbegtiirgenyedr | ant s

and al ternati vel Mrtﬁé)tjirét(i@@sﬁhgg e RkorASRAN {aﬁ&ﬁﬁ%ﬁsﬁhc "EioM Rbferfr@E €pt or s
| nclude 30 FcyR| E?F"‘g?n ‘act i vatl ng rece

RIM
"inhibiting receﬁst0 VISR AN A §"imr?f’1a“§‘?pr§’ S?TGOIEQFP ér%oe]so t hat
di ffer primaril y(GemBahhacocsgionyb. a@nmmpmumbgmmwmnmamu ng

receptor FcyR 114..600f Rb R qghssmma{ﬁs%mtaq Jondi yeﬁ&'ﬁeer}a)ré@a@eﬁgy the
activation notif (I TAM inits cytoplasmc (%OIT&II’I

recept or FcyRTI BIRGATEYE Hi5 PreFig YQ%E&*G‘F“@?W‘”B#@@%&E‘@HH Pﬁ‘f‘ﬂ bi tion
motif (1 TEMW) in shtusincyhap ddning 16hoasdus (S esidiaenohofCEQATYNOANMY. Rev.

(1551 Annr. - Rov- QIR S 155 Pl ks ¥l °f3%a§°“q¢3f°%”?h4‘%€%‘q D
| munoret hods  4: D81&s engqded 'Hé tppggrépt wyiang (SEQIB QDY) that laghs a qoplingy . Med.
126: 330- 341. 5O fagtient; o4Rsh leddh @l alt@hshifort QS ehift; Cheb@ultighermi4o isb@ah dohtatnhie

s he o orBARD & lffect Ofohifl Resifibl o6 16 1 G0 S AL >0

i ncl udes the neona rece sponsi’b for thc
transfer &f mat efopaipcd Ig@loﬂ@wf?f@ of 69’&%(06@11?1@?511@@ lat°51€1!991759)237 of| munot

11r7m587 ?nd Ki me@th( m%}pulposésma@egeﬁtIﬁ&tlaﬂ%eéeﬁﬁ%ﬁm antEE}ere arc a
nu er o mays t. n antL i es. etlng
cell's can bei mT%rD{lgfcﬁflécfc%annge a?l SHR r’t ﬁr tcgjé@rl“:'@%ofngasﬁcs%% ®virus
(EBV). However, Ewnﬂ#ﬁne@?f@@seéq?m@ are difficult to clone and usually
produce only relati VeleVor40 WieiginG ﬂ%la?écd ohmmﬁglo@b%b@oﬁcémﬁé 2nd Bel |

(1987)J. not . Me -

ot {ai 1 208§ o P HEARMERBERT s ShHEep LS BTy 4 oRTesen ey

i ntroduci ng a deduifiwetis mtendsi thatall one witioh pixiesF I mtigen igenesd to Bucherar
possibility is 1gh.g8 'Tﬂpalﬁﬂyéa%)r @xpfe%gc?@lt)mqgtmw’b@tfdﬂ 'arﬁagigﬁy the
expression of the tclontrase catalytic subunit together wth the SV40
| arge oncopr ot ei ¥4 &n oncogenic allele of Hras resulted in the
tumm geni ¢ conversion of normal human epithelial and fibroblast cells
(Hahn et at (1999) Nature 400: 464-468) -24¢ is now possi ble to produce



25at (2000)112111md Today 21: 364-370). For exanple, it has been
descri bed that the honpzygous del etion of the antibody heavy-chain
joining region (JH) gene in chineric and germline nutant mce
results in conplete inhibition of endogenous anti body production
(Jakobovits el at %é993) Proc. Natl. Acad. Set USA 90: 2551- 2555
Transfer of THEUAER germ 1ine i mmunogl obulin gene aPfSYSH40&7h
germline 30nutant mce results in the production of human anti bodi es
upon antigen chall enge (Jakobovits et at (1993) Nature 362: 255-258).
Mendez et at (1997) (Byacjzogﬁlﬁ a&i@ﬁ&@tﬁ 1Et§nd(1d5thzgt§gjb§t§1§é ﬁlh‘t@b’ﬁ a%qunﬁI % a

line of transgenic mce that, vwhen challenged wth _an ant]

generates hi gh aF@P‘ﬁ‘i“P’?b‘?"ﬁlwfﬂS‘/aﬁiFﬁ‘ﬁhoné'ﬁfli %a?f@tgsarmf@ RV gll‘ﬁt@ved by
germ |ine integméiritos tlﬁfsalﬂmgﬂil{talﬁﬂtchlbﬁfhlrch@alvynaﬁiﬂﬁhgimanﬁdl akgéngphéf- chai n
loci into mce wch qrﬁ.'c%%lapd? 1'1§t‘119m%@9r9 hléfoﬁ r?s%&%@st gy descri bed

above. These m ce eno tec "ogy r enont ,
Cal i f or ni a)%) har phfertiqgagd %@r@ﬁammmowmymemmeﬂ% edhesiqyri esllni ng
appr oxi mat el y 66mMhdry geeetsn, ieappivaitendip- ﬁflﬂhtldﬂ‘bff:&gsluﬂi&Sexp&Ebd)nbhr ee

Sdifferent const %9}1 9 nd%DSﬁ@ J S%(getljgl’? % gjgo[x%ﬂaamn&ry cgtoﬁmcs surF:E as I_LC

| ocus cont ai ni ng enes,
anti bodi es produ&dg1?. HUQWS 8y Fﬁ“@éonéﬁ %EWS’/ is ﬂlé@éqmaéﬂ“t fybstanescfangtiqng

humans in all remeeﬁtﬁgomstnﬁh M@ga&t&mmob@aﬁﬁmm‘amm&s&ememe and
repertoire, The

huma 0 eren over
endogenous'lant i bSHOEE 18&1"83(1% gﬂgf'%?afﬂgr?%ﬁmgeﬁﬁ tﬁ@?‘u%‘i‘“g%% 'ﬁc"?aﬁl
prevents gene re§D$%n@'é¢mthﬂlShnm¢dq@ ipduetion ef ahpey o1 m@u@ihhemsg@sqsrwy be
i mmuni zed with asgoagttbingﬁgbﬁoo P ts R Wod 29001 5K, 85%, preferably 405458, from

such i mmuni zed a e scr
agai nst the ini t%ﬂﬁ%%’tﬁgﬂgéﬂm i ’6&/1@@0 r@ﬁg aB‘ém?sé%Ffért’@HBq’/?’ 3#1%/ 1 ynph
nodes or spl een %84 bsl0a¥dMathyds famedseringlf@4¢ Edembtindthg frifi@yesl | s by

sel ect i ng jfsor CDééa%m&@mlty\e@amg C‘%—tﬂer%ﬁ{c dgc\afefopséallnﬁc ah QiAo as pect,
such B cell cultures (BCCS) .may fused to 15nyelona cells to

generate hybri dofR§eod%ereapyg ip @Ba’éﬂ‘ﬂ\%l“de but are n?tllfmﬁ‘?‘iid? Retadspect, such
!3 pe! | cultures mctbm sodireened, a&aaystfheﬂonﬁMg imeaedglobiltnsecagjan iyt t he
initial antigen, gy afaf ﬁmf%fanor?‘!!'sg}s %Qﬁcﬁ&él'u'i flsrzgﬂ wﬁ‘émgpzsmhlcemked

i mmunosor bent assay ( antigen protern,
conpetition assalFiifi %ﬁyaéwmﬂwr?%wwgﬂwow ﬁ&cl{ prelifegpfiop gbeﬁb of
i nterest, 2and i Nandvdsiys Cor bp-rRelilign 6@ RDhdtiadlisn Rirkdry Sto AnSEesE @dh CHO or

other cells that gﬁ%&% ed’imoto%:gﬁﬁ ardREd, 9%91\:1\10 6087, 325"?1&9@ 2 rafed

anti bodi es to CDA nown in the art.
sections dedi cat &defEneE- flat see, QWY‘F'Q‘@haPPWa%M“éFféeﬁnmgéJﬂ“A(”t@@‘?ﬂ 1989)
Leukocyt e Typi ngatbdokiomm@bdbids O xdtkbid o mew- met wldams&]beﬂ\iewoyor k); US.

Pat ent Nos. 5, 67 9 /63395
| nt er nati onal lﬁ?vlﬂ%a i%g%& ng)ﬁ%zggg%%é H%s% g%pﬁ%\gﬂj “Gor don
et at (1988) J. ¥AlnALI(Attorupg DedkpaNo. 1313910@0@%(033%84@%@) 60625,579 | mmunot
19:1463; O ark egatahey ﬂo%ﬁ@ﬁ&’ﬂsiﬁﬁ1@7?ooél&ﬁ§784/mgisb)ean%0/§és 7(0L@A8&hdl

L0 10505 3 90’&9?99 N e e iU S

146: 1836; GascanAlaJﬂlcaaDnNc( PODUFPO4DITHAR( Ottortest Podet NRaRRZPOT.68U et  at
(1991) di n Immmwﬁ@%}) rat}&me&ﬁ;’u ﬁnmgmrﬁamﬁm%mﬁg)mbmfzeﬂs%%l)

Sci ence 2 rein |ncor or at ed ref er ence.

o her ant o Aitvtle i oGt eeer h Rt el b ¥00r 11 s o
to, humani zed anﬂmﬂ@B&E)dmmmmmdw&aduﬁmmhhashém?hdﬂméﬁabymﬁmamh(2004)
Cancer Res. 64:2846:504y U S. Patent No. 6,838,261), which is the
humani zed form of the fruri ne
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anti-CD40 anti body SG\ 14 (Francisco et aL (2000) Cancer Res.

60: 3225-31), and the agoni st and antagoni st anti bodi es di sclosed in
U S. Patent Application Publication No. 2004/0120948; herein
incorporated by reference in their entirety. O particular interest
to the present invention are antagonist anti-CD40 5ant|bod|es or

anti gen- b|ndyﬁbz?fﬁﬁﬁ%nts thereof that serve to bl ock "EPMBPY I at ed
CD40 signaling, and which may al so nodul ate ADCC, as does, for
exanple, the CHIR- 12.12 anti body descri bed herein bel ow.

Antagoni st anti - CD40 B§n§1énlﬁﬁgit Qa%oxﬁs‘%cnuﬁﬁs Manoteg'ﬁl aﬁ&n%pelcﬁvlgy'oﬂéf legst 30%,
phar maceuti cal monocl| onal

ant i bodi es or an??n}) H"’b"ﬁ%d?orfgﬁ%ﬁ?‘%zdﬁérﬁos’ ﬁfé?%@f%%’*‘i’éfmé?géea@&%%l e of
specifically bi ndnc m@nkﬂcﬁWEMCéﬂM@ nanbi sg@nne@xpicesiseania astivesusd iif ace

of a human cell . ’Qﬁ@ OF s %F‘gg;fg ?%%l’]‘ghﬁg‘%ﬁ%@ Lct@fgl,g $2 it

antibodies within sta ceutica nposi trons

exhi bit a $trong?ivifighadisayleast beP &iCHey oa#flqaﬁ?tﬁg}d $renfer t‘lﬁbﬂlﬁﬁw activity

cel | -surface ant ing&sd bySuelirarmitasdconikatattontdd ed BGsvas i dﬁlaisaya)faB cell

di ssoci ati on equ f I t 10- 15M
at least 3 X 10 4!'ck§{onre we%gg a‘in% w]](clélﬁlcg %Brc%% OP te Ms Bec%‘l?

preferably at | ea@lﬂfe@@ﬂgﬁﬂg'&@%b@ﬂ?t"st}}gwmwmld WQ%@@Q}” aLPB’Plr‘?éB gellst andar d

gssayI such as Bi pepeeidthaBl a0 e-faN@bats bat 1c§stj<fbm/gitaicnh4nh1e: ]@ﬁﬁocfiﬁnd
etails arg provided..in tions Vet hods
Gosari ped BPLo b PSuBabDoreddns G Rk R R B RRRR, 1y e
affinity. 200f pemiofingitanop-preaficmmupggtobelmt faicpamipit 18@hh thet-dg40t bind to
anti bodi es that ang tneesat negatgélwnhaanfsuba@&@uﬁ&o@%irwnta\goﬁss def i ned

herei n above but xhl ant a I st acti

anti gen on human® E'P’I g"’“'?)%i‘%lt AP PR "‘B\éﬁ?? af"&bo %ggggfﬁtfr%gn on
neopl asti ¢ hunanthBagoakt|agivity indugsiidby @ mbirelli snhstatce of negative domod prefewhly nthe

ant agoni stysant i - £04Qha@hbbhtD6H Yrehts, Ifs*s/efcaei 18 g@atérls@@g@émﬁg%c% activity

in one B cell 25res onse. | n another enbodi nent the i nvention, the
ant agoni st ant i - CDAEYFt " 5‘689°tl‘r‘§’eft1?a8éb°6‘f0 ’s/l”ﬂFﬁteﬂhE’HHetag%‘Ej%?ﬁ“?fy activity
i n assays of noradichthy aanerzBulsghde or egpieneetrd] es. ropasurep ingh bfserofit Boell and
differentiation, gr,proliferation, differentiation, and antibody
production). Suitable nonocl gnal anti-CD40 anti bodi es have human
constant regions; pr SFEPSEIGdimeRsof the dyentian, de Giphig fayid gharmageyticad) |

humani zed 20r anewakrgosit@g Wi invSAaN@mpis tn Mraednet ablCp4@smtibddyl $ugh hunan
ant i bodi es or aniGen; bt B Pl d A0 IRASAAFLGEE b AATR] &infiha SUCH

nonocl onal anti bo Ies are e antl | es si gnat e erern as
CH R-5.9 and CHLF4Pzntgen °nah“ma“ Ce]ThTél§“° qripodimepbotdhieityaitioh e antagopig
ant agoni st ant i - &aB4D4a adtib&iy chyfrep B BRifitant dgodid ectisityaibie célluﬂﬂb(ﬂome In

Bt body it R 5. 088 byl Pl bIGbME R B e AR, TRD0S) £
ant i bodi eSar e fugnifipart egepipt 2efivity i @D chiptoBronatcdprdspRysH (e& of t he

l(gG} ISOEZI ype Eroﬂrblﬁ‘aﬁhoﬁ ﬁﬂrﬂiffeﬂﬁnaﬁﬁlﬂ&fﬂrd@m:)ﬁ@iffereﬁtlaﬁlﬁsan&%i;g?cg% i2912
referred to herge

(referred to her e%‘%’d%gm%uﬁnmi q’l’ Tomlele'ﬁ%)d %ﬁ@pﬁ ‘Tﬁ‘nm“ tg’eaf“f‘gof“l“na@té wer e
created using spfficeibodsis, ﬁm@mmhntﬁﬁllbémmxmwslwahﬁnmowhﬂ&ﬂﬂélm ng

the human | gG heawys. maahﬁgeﬁ PiRdSE ﬁ@gelﬁm@remmedme@m@wﬁl ocus

XenoMouse(r) technol o e enont The spl een
((: ells wer ggf LS ed wi tﬁn)tgtﬁ' eaqq%' Enownm eartcanbeug:% Jetermme\ hether an annp

CD40 antibody acts as an antagonist of one or more B cell responses. In some
embodiments, the anti-CD40 antibody acts as an antagonist of at least one B cell

response selected from the group consisting of B cell proliferation, B cell
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10nmouse myel oma SP2/0 cells (Sierra BioSource). The resulting

hybri domas were sub- cloned several tinmes to create the stable
nonocl onal cell lines 5.9 and 12.12. O her anti bodies of the
invention may be prepared simlarly using nmice transgenic for human
i rmunogl obul i..or by other nethods known in the a nd/ or
descri bed herwhzfq%?lﬁ% e nucl eotide and am no acid seqﬁé%%gm@?m?he
vari able regions of the CH R 12.12 anti body, and the am no acid
sequences of the variable regions of the CHR 5.9 antibody, are

di scl osed herei ndlffﬁ@ﬂtﬁhdﬁ%nh%@}%r@&uk%n 1ﬁt§¥€ell@1ﬁ'a@ﬁés@t§ BQelﬁxﬁ%%ﬁ'éaanr the
| eader, variable, and constant ions for SFIE’?% chai'n and heavy

chain for mab C} [SRRPFSWibing,ug- r%lf‘“ 8t Ehsyfrcesers e ipPkt e
sequence for theCDbRudst andbatetionaf pro- Mamﬁiuor@bjh&ﬂﬁi?sudlea)s ;ILSIHQIZ DdNBF4
(corpl ete sequenge aheﬁlaslmeeshﬁ@wag&man% é:% meﬁdm%%eé&s wan@nd SEQ

ID NO5 (conpl ete sequence or a varl ant heavy chaln for mAb
CHI R-12. 12 5set f B4°PIpf 2ftyitsmeh rrsprofioBaell WﬁlefFlé“OP Wéel\}?ﬁ?'{dé‘}f?e eaprPPes a
serine substitut hm@enfoﬁﬁhe'shﬁceaifaﬁlm&BrcaBl due at position 153 of SEQ ID

NO 4). The nucleotid eavy
chain for mAb CH R- 1§] Oilgg]g?%%gégl or ?}‘%@Eﬁ%@@@ggﬁl ﬁ%gﬂfﬂ %% flgg
sequence for t hePPlifRfonéhmsaspraddt » Bl pojifeptonapsay piph a5 gt @E@qd@ NO: 3
(coding SequenceE)faﬁiichWB&thrﬂWaxﬁlh&laﬂtaéoﬁfst ARODAHInR ol stilndiates FBs® am no

aci d sequences for var.i abl £ons ns for the
ont char B ana PRy TenERRE e R fn RO RER A AR [ o

| D 110: 6 (conpl eprehfgre!qmeﬁeed byprneptipbsubstageetor adgative canfrolj mofgsabGHIcRage 9) |
gEIQRI 5[3) Q)O 7 (g 0 g}%hlﬁébéht S@ﬂgt%as%%l‘eatﬁhﬁ)‘ﬁ@&%\!% o6adi, m@,feat&ﬁdos

- an gguenc
heavy chain-of nREFE REBRs SR Sptg T RaRE g bt st
vari ant conpri seby acgaf jubdenedbragitiveitdntsel. f or t he al ani ne resi due at
position 138 of SEQ tdiatﬂépc.rza))dlm.?ﬂerﬁlbelﬁl.cdamnb NBS . Rptiges g CHIR-5.9

(mouse hybridoma | ine and Cl | (rmouse
hybri dona |ine 1?‘5%"%@?“%1@5 %lcﬁg’yi'? %g@%‘%‘) ?ftei‘a&!')’g é%szkgve been
deposi ted with timg-CRFCtibiyes mcanredl ypé c@UirélifergioCabdy eeh point dGOBEOIL

University Blvd. g E&@Wﬁm b gh(ﬁﬂl@le%pgf&eﬁglgl%erg%ﬁ'%rﬂula% bsSﬁ;Q t ember

17, 2003, with a patent deposit 5designation of

PTA- 5543, r espectid &40 aﬂﬁbod%the%ret% 6‘%{1"’(‘"‘6“%8‘11%3% HP%Q ana*toﬁr( Hrety
ant i - CD40 2ant i bodglore gharf abbut 05 of the B ket potiabti@ iddugpd bgthobdrer areieE4dDi cal
conposi tions of [h&DELERS nac@ytﬁm{agaam AR dwgmeaagga% laaﬁeﬁ/am sm of

action agai nst a tundbr ce or ex native

o R, 332 Ane T boHBHoTh AT et RSB 20K 1 1 e D el | bl o
regions of the dfdmbkitt &oﬂoa%d)ffﬁb-ﬂsl&lﬂ;ﬁolﬁ&anamhihbarﬁyﬂﬁ oﬂl_aﬂ_mbemo .
expressed on anoént]@ord@’?ﬁea?s%&% of RO aﬁlgﬁgo%lsmﬁtcn%‘%ﬁ%ﬁgﬁt activity. It is

al so possi ble to conj ugat ! forms, or
anti gen-biZidi ng frag ﬁq@cmﬂbwweheaneﬂmmb@z spp antegoist AR estloxi n, a
t her apeutic agenlsmhfeﬁnoathata@hh@a@tb&mcmtnaELdBeras Aasdra@idh mse@nope as

noted herein belg cl antlbodles
bing sol ubl o CoA0 PREE ey PEBBRe i Kol ARIRE B8 7o
CD40-l i gand to clevllferewnﬁee@te@b)me Elalﬁé Cﬁi lslplnaitp@remee 95 fhe afazom antl-
%g IlgandoI gi: G8408h#BoAn Mot R oY &8t thd @ce%ﬁméenon%uueelamd{hes

- n

I te w eac or bin to CD40
but not wiPh 15E8 IEBTEHEROCINS AT FOrOR R aRTPBUL HESC bed 1
U.S. Provisional mlAppan oaferably nSarorethan oout BG, 2B | 85,67, 1%.10158¢ or'"elmman
Anti - CDA0 Anti bogh g tha.i abt,.gd I%Q%LQQmpr&fer&Qr@Qducafw el iuﬂtu%@at i onal
Application No. PCT/USQ1/ 30857, also titled "Human Anti - CD4
Anti bodi es, " fi Iae’ée“@@f%@?ag?“‘St%(FP4@ﬁ&tf’6dryney Docket No. PP
16092.003), both of which are herein incorporated by reference in
their entirety. Wien tested in vitro fet-effects on proliferation of



25 Furthermore, CHIR-5.9 and CHIR-I 2.12 do not induce strong
proliferation of human | ynphocytes from normal subjects. These

anti bodies are able to kill CD40-expressing target cells by antibody
dependent cellular cytotoxicity (ADCC). The binding affinity of

CH R-5.9 for human CD40 is 1.2x10-8M and the binding afflnlty of

CHI R-12. 12 i ¥ER16? M as det erni ned by the Bi acorenl Syg%fymo%ﬁ her
ant agoni st anti-CD40 anti bodi es that share the binding
characteristics of the nonoclonal antibodies CI1R-5.9 and CH R-12.12

descri bed above incl ydgy oﬁl%m@&d‘ﬁnéﬂ@tthéahﬁrbb%nh%ﬁQ@n L&Lr&n%%fﬂﬂnan( 1)
t he nmonocl onal anti bodi es gro uced b doma cell |ines

desi gnat ed 131. 2Egelkinduced agphofy predugtion ﬁ’é‘i‘“@ﬁa’i‘lB &?h f“H’éea%‘éeld o tP‘? IygaT-g)
and 153. 8E2. D10. Bél.htRer bRay ehdifodgoodigiohey B cdlls describdicn EelnipleMiherein 12. 12)

deposited with t + S o oo Pat ent
Deposit No.. PTA- g%%@mrﬁesgﬁeﬁg?h\%%k i%?g%ﬁ’ %ﬁgg%ng’ﬁ%anu

conpri si ng San anPigrches ‘Hbgtélﬁ%’ﬁ‘(’: ‘I"@éltlé‘éﬁ“ft}%ﬁé{?ﬁ‘%ls ij‘ﬁd%ﬁ%ﬁ”%tl ng
of the sequence ashiisénde SHQahthdohkDai-ChdvantbeguUeRt fob Hao¥0utisoes HEQ | D
NG 4, the sequen o PR ), N £5.,shewn in
SEQ ID NO 2 and %E@@%% i 559845 e Bh a6 TERUERC AR QID
NO 2 and SEQ I D NGFISaQOI(IS)‘““aC[PﬁQﬁ@@P@H%ﬂ aepst BedRhibismbPERIEMYIAAYEM no

aci d sequence se{helcmaeldzi%czo%;ﬂaea gl%ysua 190 0.5%5dr kved n@fmokeliRun SRLIEINE €

shown in QID the s 7. .the sequence
A R T R A T

SEQ I D NO 7, andoﬁjhﬁtaht%%et@e@i?éfh@e@%hovm in SEQ 1D NO 6 and SEQ I D
NG 8; (4) a nonocl on@y “@mﬁonmd%s khemeﬂgny%eptampaﬂ;egfdbdme@mmen encoded

by a nucleic aci e conpris ucl e se gl ected

P om tho. or oup_cBRUPeH i Sep T havR B Serie it el SHE0Sr " se0 | b

NG 1, the nucl eoinfldds, Begeem imites lhp fnll-linath SPEY lll®1d\ﬂ®t@r,15 agdrdrigdstahd t he

sequences ;515 s h@?cﬁt&h§@h&@ct§ﬁu¥ﬁ&%ﬂ@cmolcw @o fubcibn & bi¥BRSE! Onal
n

anti body that bi tﬁ % e ca | e of Dbi ndi ng t he nonogl onal
anti body producelf“y” Hige FPsisgtRao et P-erqrestingsells. Sfotifipatons it 1atinm
cell line 12.12; CPg)ligandnfonaerhmie Akmaa FDADIGEY] (CRHIL; Ysalkdewvit e CBNS4EPI t ope

conpri sing resi dmaﬁde% §Jno<9f1mﬂela@o ﬁl@ltﬂﬂoﬁcdeféno%?%&g%s $hQWWhs! il Q 1 D
NG 10 or SEQ I D NO (7) a monocl onal antibody that conpetes with

the 20 nonocl oanPtc’a%fr?%Efir PetifqRinetiys, apd telikggn i%lef?b‘?q‘i““étseﬁh‘bet itive
bi ndi ng as®ay; ahen{i@)anasapioosieaiigbiorpitdl Boidyy Jdf AbdntagSisaanti-CD40
anti gen-bi ndi ng {nﬁleﬁmﬁa& fne 1428 é&l{!LnF*cant . ﬁ,o oSt &b%r?comw&?ﬂme'

anti body or the oregm n rmnoc ona 1es in precedi D% Itens
(1)-(7), where t R AlGHEFRPOFaEPn, Piaghapmpiiotingprmshire; PX) tmmélb*e& Pcally
bi nding to the hugeimgchd¢DimnpiegmBcelizSThose skilled in the art

recogni ze that the agti i 5 of these
anti bodi es descri bedB e@ﬁe)@%%l%ﬁgtp&c]ﬂ%ﬁﬂ?ﬁgo 1%gldgnd;gﬁ%%&r$§% ndi ng

f ragment s 2her eofetivitrathatrp!t fpm intpeetpnobboelisytier Poppioiifg Wﬁ’ﬂ fths wel |
knownI in the alrthgaﬁtd B850k bb@ﬁh()@@ﬁaﬂhﬁhr&ﬁﬁnﬂ%\ﬂmt@éﬁﬂitolpﬂﬂil‘ebh(ﬂ@m an ﬁii’vwgl
exanpl e, nonocl o CH R- ave
boon’ t econbi nant 1 A8 et 8 SR Richar O of R bDI Sare by’

ant i bodi es i ncl utlighin FlesOrpmmeseingrel. faﬁpfﬂd‘@dmaém nedfveoetiisnad trepsdugion 2, 3A8
and 3C6, which afewapGl 8lRdd B¥nesh AAKAE bid 03B cARY kddGioh b GESSI ONn

nunmbers H 11339 | B 12024 a d H 1340, respectively. See, f
exanpl e, O°S. Pat'dfifmipghreacgons that @‘g %%F@faﬁ“ol“ﬁ&g‘?% OrB‘S}tngPg({ ence

inits entiret y . ligand, for exaﬂplhélD4@1nmalg@rcils¢nelama sigii4IL, svhdni thdiited ar e

known in the ar tt‘hro%@he Jggﬁ’l p%@éa@s to Ec}?ieatllaﬁ"%ﬂe (ﬁ'%fe d%geaﬂnﬁdléeﬂgy
produced by the hybridoma desi 5 di scl osed U. S.  Patent

n )
Appl i cation Publ Fé&iﬁ‘ﬁ%nﬂ\%@ad%g’@%tﬂ%%“ aﬂavame‘ebesgmf ofsighabi n
i ncorporated by reference in their entirety. F4-465 was obtai ned
5from the HAC nouse (Kuroiwa et alL (2008)- Nature Bi otech. 10:1086



10i nvention, for exanple, the antagoni st anti-CD40 anti bodi es

di scl osed herein, can be produced using any antibody production

nmet hod known to those of skill in the art. Thus, polyclonal sera may
be prepared by conventional nmethods. In general, a solution
containing the antigen of interest, the CD40 antigen, is first used
to i mmuni ze év%’lﬂf’flég?e animal, preferably a nouse, ratCVPSBREs7>0r
goat Rabbits or goats are 15preferred for the preparation of

pol yclonal sera duc to the volune of scrum obtainable, and the

avail ability of hﬁi@&.lc@oq n%feulesmhpadtm t@aﬂgmgiah bfaqga;m@.ml{ Qaldéuﬁ‘ée

Pol ycl onal sera can prepared In a ranﬁgcnlc ani na preferably a
nouse bearing huf&f? ‘F??ﬁ‘ﬂ’r?ﬁijf‘d]ﬁlﬂaﬁlﬁa pegabyane 9fif cell, pddreieh enlg SEMYUBHitment |
Sf9 cel |l s expr essdritypftigal nhab@inmoitcuics) tieduglste cyioplsnexfairrbie andGDQa&s are

used as the | MMUAGGRN, LI ZALLANCBRAANLARLAS SAELLOLTRG, BY M XI O

or emulsifying t ant 1 gen-contaln rably
in an adj uvant sEl’@ﬁplasﬂl%ﬁﬁa@g@%fh’ﬂ%éﬂl@hé?élf]SMh‘tanonaﬁdKTﬁP cting the
m xture or emnul si@RatEREERIGE u&h\iFMcB(v@emtd sanﬁLﬂQﬁMﬁv&?&ﬁ&lﬁitdgerQr

i ntranuscul arly) actwat%pro?cmokmas gM%gQ il)‘llggit “(f:agsl %C g(lill\‘l,%tﬁt%:ﬁhl?/g &r with

sufficient. I mmunizatiron 1S nera
one or nore inj e@Sﬁamya@wawah@mm%iﬁ%ﬁlaﬂﬁmgaﬁlth‘?fm whigh ¢epdlogdsivationsfi ng

25Freund' s i nconpﬂueaﬂpasijrdapeam]y RDaBRY btk deRicA Rk bV oG8R S Bdse
anti bodi es by in_.v si ng net hods known in the art,

Whi ch for Pre purEBLiEd=bIn; RrE T SHEFORA LR der od equi val ent 1o
in vivo i mmuni zat i onlnsPot srdiodimets, tin ttitdenharmagerticalsprapositehs bithd| eedi ng

: Ee Ib Immgl Zfdzggln]?éihod ceﬁlpns@af&lgm alfarcmb @nﬁﬁ:&cﬁ‘es %MC{?H( BBHOL- megféle]@at i 2918

e blood a a or
30hours. The ser Gﬂ? *‘¥“‘? @E e @8"’8?‘“18%%5‘1“? ‘E@Qf? YBE" 9"‘5"“'“ PIEH x g
for 10 m nutes) . anfibwliet in2BcBAY Gﬁ40pmdlb¢cﬁ§ulomgahtmsealﬁraxm& from

rabbits. Rroduct rQJisu%l E;;hfém%ﬁs cﬁmfcﬁ%%%ws%% &Mé%g@&f o‘JQi)AnﬁffabLsSanHS
di scl osed in U i ncor por at herei n %‘/'7
wman

reference. In th’ge’é%’%”’gfe”éﬁﬁoﬁle‘bwvé’?tfew %éﬂﬂﬁ@ﬂ{?é%é Maed 4py!

CD40 wer e reconbiaeecnd saignedU.BaratthtG\pplicadon ies. Blf5 1733M@kteheMBCEcONS. The

pl asri ds ver e COpbhan9etngh 8L s oy BGRBIYNG U afbhehnt 0 SF 9

cells. Reconbi nant bacul ovi rus- s were Identified
and clonal I y pur {05 578H27 1535 e pO4TSP 1 O (FrEorag Dopks Y- PRZOMBABEI onal i n
nat ure. By0" noDno@bTRat7721aY)] ipéetyively, sndiiméremoanPagnt Applhidat@adys. obt ai ned

from & Popul at | opyghe BB ASL ALY DURIRISHSA AN AR Do), LS - Lhe

i ndi vi dual anti bodi es conpri Iron are except
for possibl e nat¥f#d"Jregeweirrd-f 4%@”&@’?'@%”%’%’% “W’hb@fﬁrfé@’éﬁie "in

m nor anounts. Thantf@émew 2omtanhpm1thedasrvetgamtmgs4§ ﬂiec@mebﬁ&h@f
source of the antl t:f1 d%em llobul ins

as well as frag ITEI‘I SRV Cﬁﬂncorpgat ‘{b.‘/ﬁ eancng\%leEexﬁ-lreé)h§ ztlsrg')éJrows: s
retain théanti g@nlwailqndmlgd f‘iﬁf@@’ﬂfmﬁ@gﬁwﬂsw@d ﬁmﬂﬂc{ﬁo@ff’:olmﬁr@@pgmrs

anti bodies are hMQJh’JIé(ib$@'@%jignﬁimgb%leﬁ@e&hlfx@@tﬁ@j aaalsnada 1as. phitg! e

0 cel | surt act e Guh o0 Mo HaRTEr S Bph sl (PRUOER Fonal
(polycl onal) ant 4nbedgtsqgn@}gémta’nanm@atmmppn@wmoclémlfvsm@ﬁviﬂlﬁrﬂé di f f erent
anti bodi es di r ecagghn@asiRstio. 8bik@®s8M:s 268 MsNBN R4 May 18, 2006, and
30 published as WO 2006/125143; and provisional application entitled “Methods for
Diagnosis and Treatment of Diseases Having an Autoimmune and/or Inflammatory

Component,” filed December 9, 2005, and assigned U.S. Patent Application No.
60/749,336 (Attorney Docket No. PP028062.0002 (035784/304311)), and
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(epitopes), each nonoclonal antibody is directed against a single
determ nant on the antigen. The nodifier "nonoclonal” indicates the
character of the antibody as being obtained froma substantially
honmbgeneous popul ation of antibodies, and is not to be construed as
requiring prog)ctlon of the antibody by any particular nethod. _For
20exanpl e, AGHEEonal anti bodi es to be used in acESFHRIVAEH h
the present invention may be nade by the hybridoma nmethod first
descri bed by Kohler et at (1975) Nature 256: 495, or nay be made by
I‘ ecombi nant DNA pgf. gb‘aﬁjo%lg(lﬁgﬁmoﬁl ﬂlte;nt A-l&p§:at1£ %?MSZ(N@/OIS&E@(J%@@I%@?) The

"monocl onal anti bodi e e ant i body

li braries using Pﬂ%‘%@c?‘?ﬁ?%’ﬂ%gﬂ%@égﬁf’%EPSP)nﬁle‘ifWry 1@»88%31"’8 p“t@f}%&sson et
25at (1991) Nat um® B521152Y; G2nteivbsiicsh of wiadh.are(1dSi8 ilJ):d'porzM;ﬁtby Bifodnce
222:581-597; and; 4 S.,kapent No. 5,514, 548. By "epitope" is

i nt ended the part of an antigenic nolecule to which an antibody is
produced arfd to whi cAht RbleAftd BaeRreriiqel compaiionspive peR gt onpr i se
| i near am no aci cbnipeis aghit€B4( dntitddies, pLSduEtheMtagdnishdni-CDARarEiRddicO /oAl €
arranged sequent |i i

nonl i near am no lggik rm(:aﬁsgggu%‘% t%%er %??165‘8 owmﬁm%nsan&]&%nwgn%%?p?yﬁg%@

epi topes"; theseapdicdpes are not arranged sequentially), or both

| i near and nonl i near “ﬁr[ﬁb&@esaﬁ]hdlnfnﬁﬁdgﬁuﬂﬁs (Igs) are glyc&ﬁﬂ‘dﬂﬁ'h Ok |thcsamc

ant i bodi es;can bg E’t[xr%f’% g L ng t& a? 5)
Nature 256°495- 498: G 4 The i3 c%EeF%Sr?‘e Y S%“"?ym"‘isf |I“ % I“,Sta‘é‘:es&oeuse is
i muni zed with aalglg}n@pqc@qty@ijrhp thﬂrfnﬂmjobalwwtbﬂg@wn | mruni zati on can be

pelrforrred b]y i E: ng @ﬁet&ﬂiu‘h.ﬁmwviagseaneheafaauegﬁshs@mt:@hﬂamgasﬁam&l on in
sallne, prerera n a
adj uvant, and i nf"gE dfeﬁd"tibﬂ‘g'fﬁg'ﬁi‘f"lfa@ Hl@&rﬂ ““‘iné"ng Bmfﬂéﬁt’ gzr al T‘K/gtle Any

met hod of i muni dhaiviauivodissolabodies. e dachimarayhybye aodhediest Wspediiai n t he

monocl onalsant i bg@bgiks Mimdned dnBYAIRE, LiRike I&S)t a%ﬁ rcbmﬂﬁtéé}hhﬁ Rorfrisihd1©

ani mal, the spl erg g{gnd optlonally, several |arge |ynph nodes) are

renoved and di ssBEPEFEE into si ngle cells. The spleen cells may be

screened by appl yi ngTh toeb I'maodgelngiitody” ol ‘@aAd’ atueed h&an refeetdancoat ed

with the anti genangﬁod% eﬂtﬁﬁee%mam@talﬁawolnggeﬁes& %ﬁﬁfdn&gofmﬁsmm% feund
bi n

i mrunogl obul i n speci ror the antig plate and are not
rinsed away. Res’ﬂ?‘t"fj‘ffbd“ﬂb‘t‘,‘l?f T@p“%‘?g*%qu‘ﬁﬁ“%"s%‘blfi‘é’f‘%’ﬁcxg% fERps¥l | s, are
then i nduced to fausdlywichiingyahtioneths eby (% piegenf i6 minohandtdomas, and are
cul tured in a sel ectiyg, e ag-(.h%at[v §.’than ulfi§! Jrcsus?ﬁlg plated by
serial dilution and are assayed ctlon 0 5ant i bodi es
that specifical |1gﬁfetﬂteﬁamffﬁélyacr9f°reg§ﬁf %?utﬂé?eoe? @é*?m(caﬁemdwétwc’d@n%k bi nd
to unrel ated anth@e(m,',sc)hamgrdilew&ﬂﬁeﬂfﬁaﬂﬁa@mnﬁdu&nBich&gﬂt tHamdylinked to a

(mhb) _secr et 10 R APIAR A for NS E b0 LRSS or bl - O

in tissue culture ott ol FYo
ascites i#m ce)varlwwbﬂﬂcw@hﬁ"@w Hifargnt iomatpekbilin frotPe sEagh E"d‘()t?“ﬁ)e

prepared using re&odkbih Qe Has @Qwsﬁwdhm&alnaﬁeﬁd@mgemmamﬁqmm
monocl onal anti bhOdI %gc c!n Va%ab (<) (Ec%‘lamz‘af)?tllow?d%n a nurr%geogé:ngtdnt H?m%r

conventi onal procedures onu s t hat
are capabl e of bﬁmhlilghgchypwlaf‘/ﬁr@hlh riﬁgmamtﬁtg@nwamd)@honﬁgﬁntdwmwvy and

l'i ght chains of m&bﬂaeth@d%gmlap&maﬁ))fthéﬁﬁg@tdimmsla KBwifhQllel st st | Ded

herei n serye as rred Qurce at e t he
DAy bV p acelPROLTERBNALT B e ara: S as e e
transfected int ovahdmdomeh PBheshgedy cladn. Bartioddr pmigedcldggsidgesmredrlie@d® cel | s,
Chi nese Hamster fMALVn el thSligh@hd IHE QIRvERId ®ubij@at do not

ot herwi se produce inmmunoglobulin protein,” to obtain the synthesis of
nonocl onal antibodies in the reconbinant host cells. Review articles
on reconbi nant expression in bacteria of DNA encoding the anti body

i ncl ude Skena et aL (1993) Curr. Opinief4in InnnunoL 305: 256 and

Dml




produced in a cell line such as a CHO cell line, as disclosed in U S
Pat ent Nos. 5,545, 403; 5,545, 405; and 5, 998, 144; incorporated herein
by reference. Briefly the cell line is transfected wth vectors
capabl e of expressing a light chain and a heavy chain, respectlvely.
By transfecting the two proteins on separate vectors,

ant i bodi es cé‘f?gzﬂ%’ pP8duced. Another advantage is the BST'F%&‘{WO“W

gl ycosyl ati on of the anti body. In sone enbodi nents, the antagoni st
anti-CD40 anti body, for exanple, the 5CHIR-12.12 or CH112-5.9

anti body, or antigen-higgdj Q&haBlE3191@'?Ebtthethc?¥h§r%ferrahﬁao%x%t"&9%nh% CHO

cells using the GS gene. expression system (Lonza Bi ol ogics,
Portsmouth, New F%W?a@ﬂsffﬁréjﬂenwmlwwemga@ﬂaﬁww yhinggiossonfy 5

mar ker. See, al sentigbnSindBatpectificifoBowdverliB@Pyadfility 5nd Oknl@ 3iSibed658, 759;
5, 770, 359; 5, 827%1?0%?10utﬁheazgabﬁ%§mau% oigfglill%og%g’ ’Itl"?‘a)q e%i’ra?e%:hi t%lje@s F.lh
contents of wh erein incorpora Feference In Therr
10entirety. Ca“%m}n??%%&I‘W)ﬁe*elamﬂigb%ﬁmné@ r pgervariable fegions, both in

phar maceuti cal coep@SiHainanshdfeadytBain ﬂmaﬂ&domansc dhe B@e il ®hdefred

anti bodi es that have t i red bindin ara st.ic Thu for
exanpl e, chineri R Y aﬂg%%matmsﬁm ‘Iggtg oruse i (ﬁﬁi He"rre S’{hﬁ’ sglgf t he
i nvention coul d W@St’ﬁ@m@ﬂlwmllélﬁalrawé?ﬁwogwl@@uomteﬁeﬂs@mw5 9 and

CHER-12. 12 15n0nQe)90ak-pREtd- J@A@edbo%ﬁgm&p tdb&da Bkl Bor BYhictin sk C”
anti bodies is intended antibodies that are nost preferably derived

usi ng recofoi nanforREIBA BRI S @“5.‘8!? b AR ﬁlp&ﬁédsﬁ"héeﬁﬂmﬁ\m‘iecﬁlecorrpr i se
bot h human (i ncl aORsig edchthidinate@eld e:géthey in'clogd fadx@lty bg e ER &gionsnd) with
chi npanzee) and {ﬂg&aﬁé%mh&&ﬂm{a%“&%m 111_418' e B%ﬁo&&ﬁf&aﬁ&%m bife cﬁdg‘%{?

the chineric anti y 1'S nost refera i%cal

t he constant regPi@pitRdesen I‘Trﬁ'aatféflﬂém?ﬁ) Pubh Np-5ddy2s Y‘Hé I\?éﬁsﬁ%?b(@

regi on of the ChTHEE:BﬂsﬁntaﬂlﬁanQﬂ:yloﬂ isvolESdire iy &f @idaiglly andlBddly md dlfti’gélm a
ot genar o cred g FdSau 69, A LISy REE BBl o,
be any vertebrat@ ﬂ@@uﬁbe@ if ﬁ?é}taodwwembnttsrslb@r oycityeinidintiyn ef camplpmdu es to a

human anti gen ordep&a@luﬁimxﬁgﬁmdlﬁdstrbgu@egﬂamen CD40 antigen. Such
non- human sources ing

de,. but 25arc. npt dent s . 9.,
ot et e, "l gharaR ol ben . b B RS uckd
4, 816, 567 her ei NSIdthfuatp@rﬁmdedlamer¢se¢n@nbbﬁcet)tlgaﬂdldmenTlhdnmwalpnblermt es
(e- g., @ leV\br | drediBids 5 ised ¥AEno aBill Fosidues B6m af‘c%ﬁlpl%@ %eterl?lm%o rég@hent
HPs

LA R T e

used hereln t he”p
ref erence, for ewearhhd demain andShi3frET1),G0-6M (H2), aB0CDAD(HANIL Ko behvedipinneans a
chimeric antib Od\\ﬁrﬁlﬂa&omgh rﬂgat Q}mﬂ@ %ences of Pr oteﬁy of Ifhméféz@grtm e‘s!s

i ntended forns of antibodies contain mn sequence deri ved

from non- human i WS@I‘BHEHI"]’ ﬁ‘”%‘%cqﬂﬁﬁ g"’“t?—*b?fH(Cﬁ@ Frafsda MY dpry rani zed
ant i bodi egsar e hiwsaresiduesriurgihyipumaiab: 1§ape G pieddits 26130 (1D AY-p2 (L), whii ch
residues froma §lvperyal th?glltetﬂlgl Ol M8 Qnd RO EL. ﬁ?ﬁ-[%oﬂg btﬁﬁﬁ'@f—@' ity

det er m ni ng regl on or reci EI ent are re é i dues
from a hyper var i BHrdeavegpigyorisple QOHWB’HC'I‘? i Iseﬂ‘é@iggéj(‘ﬁ’éﬁ&’ ff9body)
such as nouse, r#Y). “Fradbydkk” oOFRNARBLERS thpseivirRble ddhdi regiuéshecdeai r ed

specificity, affj %é’w erecaprgs%ugsyashllhlgd&gl gse 5"conplenentarity

determ ni ng regi on sequences whi ch toget her
defi ne thélbi nding a?ﬁfqtlbﬂdv?a@werS”s,oa@nmS¢fimﬂney Ofﬁn ixtprgantibpdpcesiferably theegi on
of a native | Muraghohishg & vBiabEdkdaBn 5 thBintacP@Bbod®. BrampledW@hdtbaiyet aI (

donr)2 teL 8ol 3 e S oo B e

"constant regi onCZanﬁ@feecﬂ 19D Ardten ﬁm 14:19A7-5162) fmlegphain mbtyly molecules;
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10nol ecul e that confers effector functions. In previous work directed
t owar ds produci ng non-i nmunogeni ¢ anti bodies for use in therapy of
human di sease, nobuse constant regions were substituted by human
constant regions. The constant regions of the subject hunanized

anti bodi es were derlved from human i mmunogl obul i ns. Howeve

hunmani zed antYH8Eé¥*%ti11 elicited an unwanted and pBFBHP""&W“
15dangerous i mmune response in hunmans and there was a | oss of
affinity. Humani zed anti bodi es, for exanple, humani zed anti-CD40

antibodi es, for %ﬂld@p&fﬁ@aﬂ%ﬂﬁﬁe@ﬁﬁé&tﬁoﬁx%htlb%mgﬁélﬁs' @sg,amgigesmeofpr esent

i nvention have bi ndi ng characteristics simlar hose exhi bited by
the parent anti b6‘6‘5‘7°%‘15 P‘i"f\‘tc%‘r“é%’tiemf%?““&%{‘é’l‘f‘ﬂ}néf‘aﬁfnﬁ’éts @lﬁeﬁg’ 2y’ fragmgents,
CH R-12. 12 nonoctkahalth aditelchotdceiSindigstd, addadesiesl &Fcn fra@ﬁhﬂl,mm ra@at i on can

be essentially p I ; W B

co- wor kers (Jonegﬁéct(PS gﬁgl%%éég“&gﬁpgpgﬁﬁS %m%g%wsqﬁ%@h eél% aL
(1988) Nat ure 332“*3“2?“’82‘?1%311\?@?1%@%/%%5 aad is ghill ‘(3113%85‘8@? b‘H‘é’éa““ge“

239: 1534- 1536), by sub.s*ﬁsltﬁdmmmgmmiﬂantfmgﬁennmtamam@d@{pueteGE}ig‘es or CDR

sequences for the I n u h nti bo See

al so U.S. Patent Kﬁghg g%ﬁ‘g’gg%g s[%q %@gg%égmﬁ%g '%N%IL?%IT&WS gé"j 762;
5, 859, 205; herei hghirﬁ@wrvar@blaﬁwnbyng%m@r@n@@t aspogiadsni isimdsances,
residues wthin Edaﬁgﬁdnmwcmdrcm@ms:a&fvama dGhail kRt YAkfidlah e regi ons

of the hunmn i nmuno e corr human
resi dues ms@ee fore e(@a.ﬁxbétn%mlg%‘Q3 °ﬁ¥h§5 r%gt e%1 ¢ %d'mﬁr §§@£ g’ tg%”%@%{sml
5,693, 762; and 6c033031@§t®)blndﬁmmwé¥wm@ antihadsn rHoweNdr, avet b kgl axabieay

conprise resi duegontahab: h@ﬁﬂ@faﬂp&cohemg omp i R&DRQ Ep%aﬁcpﬂoﬁantan@a{) hbedy or
in the donor anti bod further refine

ant | body per f or GBS (B SEBRG BTk NIBEN A TP U9 I FiiRgener al
t he humani zed anbindiggdite.wi | | conpri se substantially all of at |east

one, and tl)épl cally t‘f“PeFaVﬁ’ﬁénﬁH'a@o&Qﬁﬁ& ﬂﬂ§con§t’ﬂlt Maﬁraf l‘rﬂé ilg]lthaln and the
substantially all of the h%/Fervarla er gl ons correspond to those

of a non- human i AFABEEEATT HuligBaPedi=18 58 fragens it TRRFR | he
framewor k regi onBagards hhsediodn ofa fowmaiduds mrhmagb:qiuiinm o tgbenodeain The
humani zed anti boé]?'ll dBBL]h 9191%111 on@l:r%g)rcv@yénlmeg ﬁ‘&p [h'e §1ﬁ1b§d}v hin?ﬂé%xona FRES tion

of an i munogl obul'i n const an I on i.cal human
i munogl obul i n. ¥ hedpsignion B‘é"’t"h o Fsab'Bré@éChJ‘B"rfé%e"é:tms c(’()f@B‘B‘)O“%\ﬁf ure
331: 522- 528, Ri edditamg beaet frea thiol §ritp8 BytNBAothe@s a3podized by 22Ring add(aPy2est a
(1992) Curr. ) d by

ref erence. Accor rﬁ%cavﬂhﬁln d’ﬁu?r%%ﬁzgg ethgjr}tl éoag?og[g% Og%lﬁ%lﬁude

anti bodi es wher eﬁ%‘ﬁb%f%%?t@%‘l y less than an intact human variable
domai n has been substnlet Ugte chaldy’ of baIRE (1ﬁﬁmgldbungs) S6A MEIERbROM a

non- human speci es. racti | bo i es typically
human ant i bodi essPec}es Sﬁss?oﬁrgdo@b%%?%‘:‘sl?aa{lggh ‘ﬁiﬂ’pa (98 r%
framewor k 265esi dulesbcal(?é meekd ot fhe mlsnhcidyeqnemsdﬂtt@r tfons@mn camahsogous sites

in rodent antibodi eSDep§ Oflgllé aﬁﬁﬂém s@qucx%cje &tllfC%S%P@dOMlﬁoft&lr%gd@y 539;
5, 585, 089; 5,693, 761; 5, 65 (62; 5,859, . See a U S. Patent No.

6, 180, 370, and | ‘ﬂ]t“ésr WW“%‘&PII‘P%I"F &‘é‘t;‘ieéﬁ’ q\féerent/@sva/%%@ﬁvem& e
humani zed ant i bogisgs oftinslard igdehiigbieiss: foar 1eDSIRE Clgﬂil@hd’lgM]‘Hnﬂfﬁﬂ%lﬂeﬂthcsc

anti bodi es havin bmﬁfr&]é/r%gndgj 1“0@&[)%]}{%;5?';0% f§1 ggg?%ﬁ lgb acgt aiggh ﬁ%{]nal’ e

di scl osed. present 1 nventlon ca
xenogcnei é%or m@ﬂﬁ%&lﬁhﬁ%éﬁmé@%ﬂdm@ﬁW“@P?ﬁéf?-tmm‘&ﬁ' heasRal | an
host, nore parti &fhlrhﬁﬁdoy[olﬁ[hﬁsl’aﬁl’&&@@ﬁlblﬁ myslﬁuong@aﬁaﬁ%@ﬁm ZRFkchply.

I naCt lvated e ndo’ﬂle s&umt s!trmg“}es a% tgreé'l lillmens 1aq ):011|ﬁ;(g)u(i\"al'ri'onslori‘]dii?i'fl:'{'c(e:nrt‘I classes of

immunoglobulins are well known. Different isotypes have different effector
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20t ransgeni ¢ ani mal s, conpetent endogenous genes for the expression
of light and heavy subunits of host inmmunogl obulins are rendered
non-functional and substituted with the anal ogous human

i mrunogl obulin I oci. These transgeni c animal s produce hunman

anti bodies in the substantial absence of |ight or heavx host
innunoglobul?%”@ﬁ@ﬁﬁ?&s. See, for example, U S Pat enf CNB¥Y78%6877 397
and 5,939,598, herein incorporated by 25reference. In sone
enbodi ments, fully human antibodies to CD40, for exanple, are

obtai ned by i MuR},ziRg Ftnremﬁg%eﬁunﬁnfgc@%d BN IDHER: dnght 2l ned

usi ng XenoNbuse(r) t echnol og%/ geni x; enmont, California), and is
di sclosed in U. S ePF%‘F%ﬁ%“’M@“@“‘W?@WS&“W% 091, 001, and 6, 114, 598,
al | of which are i ncahpedsratied” hbmaisad h3eibyefaed edaeasle cohpopdaduce t he

ant i bodi es di scl 9&@9%&% iRl Eeor{ll@%a(l;e% dfr&ﬁﬂ&%ﬁécﬁ#o%e ahtﬁa%dﬂ‘d e ﬁ%%gmt%

heavy chain | ocus viere | ni zed
with Sf 9 Cells é%ﬁlﬁés@flb?@y Hidierkbe! eﬁm detpgtable by ss!f éﬁgsesadwot?ﬁea\wglgéfnl c
for other isotypésuwesten hoglshvdhe @Rl alER4thatdThieh 0d} @t lyas@émital i n t he
stable liquid phar sent invention
are characteri zegéﬁg&b&g%}b&%w&g%ﬁt i %jénpgs‘?hon&mp%m@t?ﬁose exhi bi ted by
the CHW 5.9 and CH RAIQOS&@H rr@ﬁnmsllherﬁla,lrefa*ﬁtqammwm s cylvegtidret ed n.

Fragments of a p&nmlhmh@ea aaltm&mdyrcﬂftymmrbesﬂasfam u@@ﬁamﬂcﬁplermr
anti - CD40 ant i bod oni.st

suitable for use’l n "a“ caof)?l%ﬂﬁeﬂmw & PRRLE l%éeéu glf“% r°8‘*s“¥t°ft§%s of
t he invention soorig@nlgw&@afthhﬁénycnrﬂen@md tlhemdelstpmw@!ft progeny §f agifiglt he

full-1ength ant I Qadhy nJhéésssanﬁyq;e c&?ﬁﬁ’émi Bontichl lhmg;ﬁamy obPh gaﬁmﬁra;mﬁmo
ant i body wi || élgl n the ab surface

R L K e e L
t he correspondi ngutitih] - | engt h 10anti body. Thus, for exanple, a

f ragnment o a full-I %gﬁanci@c@{oﬁgﬂmal%tlcul@da}tbst rcg'!;%é KO Ak aha
specifically bind a human edﬁg)en exgresse on the surface of a

human cel |, and l?eéf"‘i“%‘-’é“éc‘ﬂff““étﬂ°§hlpf‘i Ft PanTREss ZLE VAT Aot bi t s
ant agoni st act i vartigenwhendelr@el il cdiao:d aydfsDi 0y @MCCY effectomfutidnuBmmples of

CD40- expr essi ng ﬁfﬁlah leukoBid tﬂ‘ameqm%%cqmds ?‘efrﬁ]{e'fa?go&d%onﬁﬁlﬁéapceﬂ§
"antigen-bi nding® fragnents. Sui t abl e an en- bi nd |‘ng§§ ragnents of

an anti body conp@ﬁgﬂ&)’aa%%licbﬁ%fcﬂannomcrte% 'é?fﬂiphag&n‘f‘?‘!} adeneral |y
t he anti gen- bi ndiengopbits, with BBaMI}s @nd Q¢ elbein pre0td. BxéligieeBat Gdve aADCCbOdyY

fragments includg,.. S F
fragnents and m%é Qg%t@ﬁcgllﬁgﬁfwoxﬁo? its&(ﬂ ﬁp{egﬁgﬁ@ﬁgmﬁggfﬁ?ended a
nmonoval ent ant i g/éH! HldATigtitetissy Deff- mﬁ‘iﬂ“ﬂ’ﬁ?ﬁﬁ?ﬂs‘&ﬁ gLt rfebhat i s
conposed of the dnpighttinghatiable2Ehan rofahbn-QDCE Hitibdle 3rMridbvatgivon filfymen( al: 02
that contgine boh PLoRIe LRl Bt S0 C0k hheqvy chaing. By
"single-cRain Fv"' or Tl'regqnm Tarcenosdy - ITCRagmﬁqwdp%ﬂﬁemﬁ@ﬁmalaﬁhhdgwent S

conprising the Mk @ehbiodlot SBons TAE pravBrradBER QQQM}ve-M@h&ihﬂmiuh’@ﬁe

dormai ns are pre in a single. pol i de_c See for ex nple
US Patant Ros. Moy BorIduEis BRoMDRRL SROSAR N e By e LD
herein incorpor am‘éldiebycepfelfseﬂberﬁ?em et b pred HoyR1IT sipelasgees, lp@ldylpelbﬂw de
further conpri segristaod Miaﬁmvb@l@phbéd@&ﬁg of%Eew&%&orE he YRR Mbudonai ns
t hat enabl stheé%%oformt e % uct efor anpﬁ%iﬁ

bi nding. EOr a r' 2B A RBIIeI T BGr %ﬁ%‘??{ﬂ‘igﬁﬁ ing FeCepteE ) macol ogy
of Monocl onal Anliavdrdaiizesnindboid seqidhBss thetkiffdrpubremiliin the eytablabbio danains
(Springer- Verl agtheréﬂ?%c\ﬂgd’hK%veceBBr Fc%ggi gbilréms QQﬁBEﬂoge%é})tomyFleihmqur agment s

of the antagonist anti- anti bodi es di scl osed hérein can al so be
conjugated to a %S}‘FB‘EWHH(IPWBFFWPIRW]‘I fopginofbibiae Feptgdc R Ehcer

cells, as described herein bel ow
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Anti bodi es or antibody fragments can be isolated from anti body phage
| i brari es generated using the techniques described in, for exanple,
McCafferty et at (1990) Nature 348:552-554 (1990) and U.S. Patent No.
5,514,548. d ackson et at (1991) Nature 352:624-628 and Marks et at
(1991)J. Mot _Bial. 222:581-597 5describe the isolation of murine and
human ant|bo&KE@MHFggbectlvely, usi ng phage Iibraries?CgH%@%ﬂﬂ@Ht
publ i cations describe the production of high affinity (nMrange)
human anti bodi es by chain shuffling (Marks c/at (1992)Bi o/ Technol ogy
10:779- 783), as C(thaknls a@&nﬁ%@kﬂ?@%&sin@Lasécﬂﬁlﬁlﬁﬁdn%ﬁ Mb ﬂ 1t¥by¥dﬁlasmlc

reconbination as a strategy for constructing veré

libraries (Water H‘(Ri’é“é“eépa%{?n (Pt Rere fraugel 1520% 4]-’{5§ Carbvihed n

1021: 2265- 2266) . Radtb andikires@o%! poia ikge ésnas/e9:As7-abd @9%); Cepchatbd @es) t o
traditional ”D”O%d;%%eﬂ%%d g%qyan@a,&iahsgegﬁfeﬁléﬁ?ﬁﬂ e Mfecprl%' ghat i on of

nonocl onal antib ous ues have been deve oped
for the prdducti SiegFRafFRGeRost ohgerified iv the BGire P6 AEPPRrssed hrdie
fragnments were defm R Mekein, Hh@ﬁeﬁﬂdlsysﬁrlcﬁddﬂtl@ﬂ&hitﬂl?ecéﬂtorimklﬂﬁmwkﬁﬁti bodi es

(see, e.g., I\/bri

15Bi ophysi cal gﬁﬁﬁb%%s?%%} %3%% % an cé&usﬁ&g@ ¢ ﬁ]tw‘%il]%S)

Sci ence 229:81). f’ﬁmﬁv’éﬁsﬁah‘é%@&ﬁﬁ’a@??é é""é‘a?f HedP 8894 oduced

]gl rectly by recb:orrbl Nafdre &;@fﬁuﬂﬁ@oiﬁays B@Ifakﬁadﬁaﬂmnebodtcha:oamm@dy |
ragrrent S an e 1SO romt n arl e scusse

o e nat e SR Gt e AR B R B Vi B o

fromE. co/land Hmrcléﬂ\r ylfcet@dﬂsllsemie diffjcfltce ﬁ\vlﬁ@abislztllwra@ncemysel(@dvt er

c/at (1992) 20Bi k e%bﬂ&b@%loﬂtﬂn@%sl@@ell é@@ggnﬁtmwz hWRmaRAbOIET

approach, F(all) can b Jomreco i nant
oot oell curtul B RGP aeteg Pt Bspls Rt FtPL S Fhocy
fragments wil | by iagndeirgmtdefingd ¢dmbingtion bf tmosfqymme pints. Guebra possibility is

Ant agoni stysant i - GLXOn:anyla Qe BSaoh@htiod 3t th&x5ﬂ§10§sfaﬁltaod1ar£waglync
pharmaceutical conpositions, of the present 1nvention_include'the

CHLR-5.9 and CHI ﬂb‘f’ft%ﬁm‘?%‘h%éﬁ%%{ AFPIFYErL %F%EY‘(?%IE‘EI“%P& n as
wel I as anti bodi esltdi ifi fhe rumoggchic omverionsf somnailhodan chithtliat stidiboblmgectihe

CDRs; and anti bog,&s, {1599?)0&qu&00%£ %sﬁ“ﬂ1@90uﬁl%ks‘ﬂ31@tggﬂoﬁdc9%§g)enlc _
deletion(s), or Substitution(s), ant gtg)onl st activi t%/ IS

nmeasured by inhi Hinaldne o‘fnc‘Bﬂ%’F‘i CaWP]Si ‘EP‘P‘BFIE‘P?‘E?F FQgpcing a repertoire o
di fferentization. hu]ffmannnm inl theabsahcs ©f @m@ansrmmmamgmaﬂm pivtRtiche d

ti bodi es, t j
ant1 bodi ee. ahi s a'd@daﬂm P AL 1909 0
| nt er nat i onal PuBWi“G‘%itlﬁéFr NG hwilder @8}93’@9‘?’6 B&’Ff&”"vb‘”@?ﬂéﬁ%llfffelgﬂéfr n
i ncor porated by (ief7RNRNGRe:. 151144-TH65GBRTITET).). Fdskdd UL 2B hitest he

ant agoni st anti - ‘['-:Dd Qgta} Eﬂﬂéﬁ’soc faﬂsjs.'cad Se¢ V&Stlt9l79£b ?25 e\ﬂg\ghm L%ﬁl 50 as

to render the an |es m‘runo enicto
retaini ng 2hei r @rfQgoirgrol Jeday 91:360-37 Gukar w%hﬂwm@dwb@é@éihhg

cells, wherein Sl\bﬁﬁzy%&lsld&lbttoﬂoftﬁe dﬂmsme@.e} cbaMn ﬂﬁ.ﬁlgveslomgg)eeneeﬁ S@wer e
herein. Al so incl gded wthin the cope p?m esent inventjon are
e

fusion proteins € FPPLF Ha“tmmén"f“ &Om%?t° i f“d‘*F o7 &) g?rﬁl e, an
ant agoni st anti l@@@@loaﬁ@@bodyembfw%@)f’ma@hémwd ﬁer@éﬂ“ﬁ/ﬁhﬁéﬂﬁ)fum on

Sproteins can bersy¥rt feRingash g@t'in-ﬁ:é lﬁ-ﬁrﬁéﬁ@@uﬁr{ geﬂa &Y ﬁle&@@aﬁtmg
pol ynucl eq ide vectors, a Such fusio rot ei ns

are descr ed wi PHY BIBFE ‘éélﬂi"é’”&'bﬁﬁ‘f’%@ﬁ?‘?‘”&‘ﬁmﬁ’?d‘%t“ﬁ?‘i’“r?&%ﬁe%@"“ ot ed

el sewher e her ei n{Jakobovits ef al. (1993) Nature 362:255-258). Mendez et al. (1997) (Nature Genetics

15:146-156) have generated a line of transgenic mice that, when challenged with an

antigen, generates high affinity fully human antibodies. This was achieved by germ-
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Any known anti body having the binding specificity of interest can
have sequence vari ations produced using nethods described in, for
exanpl e, Patent 10Publication Nos. EP 0 983 303 A, WD 00/34317, and
WO 98/ 52976, incorporated herein by reference. For exanple, it has
been shown that sequences within the CDR can cause an_antibody to
bind to MHC aoagggm? and tri gger an unwant ed hel per TPE'QPF“'F@g“ﬁ nse.
A conservative substitution can allow the antibody to retain binding
activity yet lose its ability to trigger an unwanted T-cell response.

Any such conservgld IMS‘gra%n mgemasgﬂﬂéﬁﬁlya@%&h\éﬁ a&H%ﬁttéh&Hiol:Hxﬂémﬁé{hﬂPe made
usi ng art-recognlzed t hods, such ose not'ed el sewhere hepein,

and the resul tingelsint PB&&#O&%'OIEéweaffl%“ﬂ‘éw})gworen Thetemise gfsrdMquiequi d
pharmaceut i cal cunphsioky @dgentf Freduat, CalEaein harsdy Ok bf huhlxehcwarchamt

anti bodies can b for
exanpl e, ant agonﬁs{sggﬁdlﬁ@ %4 r&%#‘%}%ﬁf@“ eﬁe@%d& lﬁ&em#hﬁm%asﬁ{dn&%?ret hods
descri bed Her ei ndlfferenfcmf‘ﬁéfe&ﬁﬁsa%j’éﬁ'is%'tafbaﬁls?‘l yrmgh ¢ 1051669‘“%}* ticed by
any of the methous gﬂ%.ﬁd’sb@eﬁks ahwegene@rmramlbaﬁéa@fodm h@ﬁsemme cd;lsec;cl osed
herein, can be use | R-5.9

ant 1 body anere | CpbRuelBR AT <k Bt ornang: Rt
activities: inhibidtepgpiref Theﬁmﬁﬂ@mbewlaremreéewhﬁélvF}tm:sssgi/owmﬂﬁwmhu man
peripheral B cel hgibsitck ﬂﬂéh@deféﬂmhi{cn-ﬁog%ﬁﬂuls &gménndmtIgrcwnargcr@fmaﬁu@mcmh

and/ or pral.ifer a{hl on by

I or, e
Surkar T a8l 1 st ol SR i A0 PR RER TR g T el R i e Rhor o
human peri pher al B c§¢ri1 §0rstwh1mrraltne@ amylalemagsfewpwe?s@nmiﬂgd)credctvetyor
sol uble CD40 Ii g@ﬂst(h%%gﬂ)xgenl ﬂ)mdﬂb le9Rayak 1sol§tb'cff{dny@1n h R8s lor pRAPt otic

intracel lular si ce stimu or. sol.i d- phase
IO i nhi bi ¢ TGP B‘rfé‘lfmidrf%{r]r”s Gl S ) e
ligation with sCDAGpogitivesellsi th-ophapwt, QBMBXell cilivres (BAUs pmaydf fused to

proliferatjison of r&eum;l%ga;lamybl%o&%d'saemnqﬁib@&el on, anergy and/ or
tol erance | nductl on of - bearj n%ﬂt arget cells or cells bearing

cognate |igands to CBATREPHHFHYE ].Ft“lt'ﬁ??tma}" Pgicierngd fugher for eaqtiviy ang B
cell's; inducti onageifist éx pétiabintgenqiref@ablyl Bathisowniog méﬁa&s@aﬁaﬂmkeigul atory T
cells (see for I o ection
Ve CDIO DAOL | E ARt 40D A0S A e E PR GGl S, gt bl T

169: 5401- 5404) : Y kgpwiinabodips Gt hind g antigearehnicssh 4od Wc,vrfwd’r"ﬂtjg tobut not
limted t@p antibadyidepehdertiae bihermretilat @ptes W aigidnggehy ( ADCC) ,

conpl ement - dependent Gy A AXl S ol e 1HBMA E S LPD B e

proliferation, and/or apoptosis In
target cell cytolegtiopedediesddq Eﬂlaa'?ﬂdll’@ C&’%qh?d §@n( §'6é98f%4?‘-‘é@eilf‘@TJW3
expressi on; and Epmmakﬂoﬂnﬁnvbltai@rm@; NeW\¥sR)Y 9.4 Pdiene@syd748@; t he

desired bi ol ogi 0%74‘?}? %X 7tl¥5 % B&J‘%\ﬁ%@@ﬁ@& ﬁt’tetrnagtn:g'l PCB‘JE:]@non@]tos l%\gg' €s

di scl osed herein; Fagret can
per f or med 2as des@r‘ﬁgﬁﬂédnd Wo;s‘?/éW%@ﬁiam eta{aﬁ%%étlmwsf HRL 25t Balle et al

Uént {ig?n: s:j Qgtl A$34E - No RGNS 4ANE kR 0! @@s@m@m@jmn@mﬁl@a a§7rhe|2 (r) 01
e Ile ve
and assi gned U. SH?X%{ i “”ﬂpg‘izr%g%ﬁ?f Welkﬁ)lz(%sé)g‘?ouéf?]mﬁ’énf” Aﬁil 337 {7 Doc ket
No. PP20107.001 r(!waw@agzmm)lSélwﬁ@@amwmmrwwew IRFGK@dscaho .
Eggig; 88% Eggggéﬂ?%ﬁ P Iddnol, BPGR, BRALRER 6731%5(9&\}@19{%%({?%&#%": o ot
resp. ; | nt ernationa al en
Appl i cati d b%ﬁf%ﬂé@f&%éﬂé%)(sﬁ\w%%e@ BOERHED FphereppargPersed o4
(035784/ 282916) ) by refbremme. ePrhdr tite@D40 Anbartpor ks ibodkn fricki GDAG at/bet daitanal
Antibodi es and Mgt Q&gﬁ arftPcEmB*aﬁideléJS«%chasEGﬁQ(#(T’\Per}ﬂ@&fa;\)Aﬁanc@(}}Q and

published as WO 2005/ . the contents of each are herein
i ncor porat ed by @éﬁ‘éﬁ’@n@é Rajent e, $38 @, vhish 5 thedamaniged fymp pfchemuiag s
described in provisional application entitled "Mthods for Diagnhosis
and Treatnent of Proliferative D sorder®’-Medi ated by CD40 Signaling,”




dyes, and the |ike. Exanples of suitable enzynes include horseradish
per oxi dase, al kal i ne phosphat ase, fl-gal actosi dase, or
acetyl chol i nesterase; exanples of suitable prosthetic group conpl exes
i nclude streptavidin/biotin and avidin/biotin; exanples of suitable
fl uorescent t i nclude unbelliferone, fluorescein orescein
5isothiocyangﬁ)ﬁ&¢%%&hnlne di chl orotriazi nyl am ne flggpggﬂﬁﬁﬁ”m
dansyl chloride or phycoeorthrin; an exanple of a |um nescent

material is |lumnol; exanples of biolumnescent materials include

l'uci ferase, | uci tnﬁit(tlﬁho a%gtgmugr(hglms@dqeqale%@ﬁp&'ﬁée? @fs, MZE%Q %ild d

radi oactive material jnclu % H. Such

reagents rmay be H@éff“’i“tﬁ“%a“\?ﬁ?“i“é?r?b@fes eyt A u Appication fiicagien
radi oi nmunoassay d'¢. 2604201 2948 Bereminnopsa@ \bg refosengp.in thEst dnSlty. f | uor escent
i munoassays, and th gdrtlﬁg}ar 1§1@1%stftOQH dﬁ@é&%beﬁnon%e%ntaf oG- Cblgf
3,766, 162; 3 791, 932; of the

previ ousl y *descr F‘B‘E@‘%H‘t%@%ﬁﬁ‘i"@?m%ﬁ’ﬂgl"e 05511%%3?5‘&1? @%Ck&DzI‘OL'med‘atEd

ant i gen- bi ndi ng EDagugaling, shdeliennfiay aR@iyioddBte AMUCUG AbedJofzkingle, the use in
t he pharmaceuti C@M&F&B%E}M qjg&n,% W hgLdlesent invention. Methods for
produci ng conjugated anti ie are 'ﬁnown in the art. Thus, the
anti body may be | abepa@sanisi aﬁ@‘CQﬁO frf{pfidieeiot ust Wishs|siablgliqyid phiratpGeRtist]

| abel i nﬁ appr oaclsbméaeéjnons sTetchiEition MEIedeintdgociond] antibsists beGtigch-aRa@hd N hed
appr oach" |s I nten S va attache
to an anti ody aﬁdgm%ﬁ {heerg()ftth%aeCaﬁza%%ﬂps%mﬁﬂqptgmfhggton‘é%arnt eéb WS t he

chel ati ng agent . exgegscd dnghe susfagprpfladumanivell. diygojmg ebpgiments fregnutagogist anti-

radi onucl i des desmd SREEhdied ik tm%mqmmslmﬁ&a&el chkRikidns Midit-a sidad.

Ri o. 2018: 589- 603],] il teg poinco trhaEB?o N ertencgg Sui éﬁ?bl e | abel s
i ncl ude f1 uor ophBEssT™ BRF B “ﬁ%roé ¢ CORHEo LRI GRIERY SHE TP (E"f‘cul arly
32P and 1231), emmdre@ﬂdltbénéresoamwgecml@nunemym@(p) fareP40iot frdg 19avi ng

speci fic bisndi ngmpaikNg ks o* ﬁngrh(f@ﬁ@yﬁﬁﬁsttlym%ﬁlloh)ﬁ ﬁ%s&h&%l&mca&thelr

activity. For ex or.seradi sh peroxidase is detected by
"rs abi ity to ehpbEaost et B e R ar b B Nap o o

bl ue pignent, 25q1t41am15 kioarh inghewrttahd GragypeairevijohntierfBlAepplicdti8peci fi ¢

bi ndi ng par t ner " b @f,6¢ SvduddfdcRiBlash Wdoaﬁaﬂ%bﬁan% usbm%agat@mé ﬁlm@d

nol ecule with hl% specificity, as for exanple in the case

antigen and a no BWonal ant | body specific therefore. O her speC| fic
bi ndi ng pabtners i ncDﬂmlciﬂh:ontérm anghtagotistan- ccmr40$rtnb@msaiqﬂadaimp of g G and
protein A and the QLS o4 RL AL pligsnK the art.
It should be under sto ° ﬁ%mﬁ%% c% &%gvsc%{r&:é lt?OH igbg}éﬂig{] ant to
categorize the v‘&‘?ei“B%dT"é?l?éP %““ﬁ?\‘t"a hwv%lﬂﬂhd)@meﬂ%'wé@b%' ¢ He0s ane

| abel may serve infigeaey edoplbsticlhifnfa Bedlls. MaesSnbodm@ént &XRTPlRion, 251 may
serve as a 1 adl oaGklnPulidifh bl AOGRIAELLOsCNSE, EGIRU D My

serve as enzyme or -as anti

various | @bel s f@wo'aéslpﬁ'@dm@i“fb@‘b'ﬂ‘cm ke m"é'%?ﬁfﬁ'l“é“”ﬁ?ﬁbf@%ﬁ 40&\5‘1’*1%1?1 al so

lregu: re ngd S Ll@fréef't&!s@ﬁiaﬁﬁtlag‘cﬁlsﬁfcmﬁthinsasslai!;\b{:‘iﬂbrb fa)la on'E: Bum re@gxﬁe {E:gggt | od
abel a Wi t ot.in a n | abel e

e 155 0o b iR Mo ABLES beardior B BEOE Rl g BhbSACT, L

per mut at i ons anopfﬁfbwpblﬂmf%bieesonwlwl abfeCD@a*dilﬂogﬂesd]pwéml@me@nt hose of

ordinary skill i®giédgradbly Bdydisehae 5§dnwpqﬁmg,dmﬁmemme%ﬁ%gﬁmm thin
t he scope 8f t he nstan ive

ant agon, SChant i - EH BREFBAEy (B e et sy P8 o TPy
"direct | abel i ngBxapplesaf Sudh merptlojabdpebddingarappmtbeiivs desighred gerein as

radi onuclide is gpwalenitirabtiached directly to an anti body

(typically via an amino acid residue). Preferred radionuclides are

provided in Srivagtava and Mcasc (1991) supra. The 10i ndirect

| abel i ng approach is particularly preferred. See also, for exanple,

| nternational Publication Nos. WO 00/52881 and WD 00/ 52473, where a



The pharnmaceutical conpositions of the present invention can be
formul ated using variants of an antagoni st anti-CD40 anti body known
inthc art. Such variants will retain the desired binding properties
of the parent antibody. Thus, for exanple, where the antagoni st

anti - CD40 antlbod to be fornmulated is a variant of the

20CH R-12. 12 % E% F#%%5. 9 antibody, the variant anti boa(]‘T’ﬁﬂ“?m’Pﬁé‘? ai n

t he bi ndi ng propert| es of the parent CH R 12.12 or CHIR- 5.9 anti body.
Met hods for making anti body variants are generally available in the
art. For exanple, amhfin, Achf SEAHARL A %@maﬁu.@b4@ﬂu@aa§ags@m'n§&e
anti-CD40 anti body, for exanple

nonocl onal ant i bétfﬁ}e %@@Pﬁ%@@“%ﬁ%‘%ﬁ‘ﬁm s inyentign s pha erpelspe! Ao ons
in the cloned DNAHgegffer(ERehr0dhaQHIRNES @t CHIRoIY 2 eftibodidsefeddly. Met hods

for nutagenesis known in
the art. See, fo?lnlgaggﬁ{?#ﬁ@%\xa%@ﬁg%%%a %Ea&dr%%m%gdéw echni ques
in Ml ecul & Bi olnd)gj9°n(amﬂblme% 134AF 9 hrqfasted Wé‘erebﬁsﬁhﬂﬂ?ll lingé ) adr k) ;  Kunkel
(1985) Proc. Nat L538Ea010.5812. 10GA B téﬁe&uﬂe@&e céﬁumkm 128t Thade cel(1h&B 7)

Met hods Enzynol . 1989 cuI ar

Cl oni ng: A Labor a? géﬁﬁ\igﬁ%ﬁpﬁ?d&t ngb 'mmumzc AY %?lg C)“@mrnﬁ

Pat ent No. 4, 873hugaiz(ahuvy thein ioetrsentbth@e@alcr @herd Ik Xerohlpusher ei n

i ncor porated by feaa‘naeg,nﬁ@gen@nmﬂtc@m@émg)omra,saseqQéug ate ﬁ@éﬁlm gRci d
substitutigns that do ot a | ogi ca ctivjt

pol ypept i d& of i MPEFBEGO Wﬂgé&b fsbeﬁrﬁg"’ ?\““’tehg%?r’iﬁﬁléq“g ”Wh?ﬁ?r? St al .
(1978) in Atlas dbnePsontrditimesSe crunbestablechoiciond tallrlipes(SNand 12.1Bi Ofied. Res.

Found., Washi ngt gipodids G he inVdfloB &nQy B%Er@@s’iﬂ?ﬁaﬁgusm nﬁc%ftr%géﬂfc%r
Conservatlve substitutions, such as ‘exchanging one amno acid with

anot her havi ng sp‘i’ﬁaPé{‘i‘m‘BP%‘f?é\“th‘égr by Qaigr mprtho @?@‘P@Hmﬁﬂ/ﬁfﬁf?"é‘ge%f
conservati ve 5subsdin.t uti ons include, but are not limted to,

a y<r >A:I'a’l Val al | ecr ?‘Eel’lrucléh%ge anﬁg?";lnﬂe ac&dys tﬁlérc& offﬁ‘@?a% on@gfjthe CHIR
PheaTrpti, Tyr. [ n constructin I ant an a %onl St
anti - CD40 ant i botR!23BiyHepditgampe a4 F‘é‘}e%’t of “Fd?“a%‘iﬁﬁ’ﬁlll‘*é’f the GEIR-5.9
CH R-12. 12 or CHindbdaly Qreatistlodadnbysin. gt ;ﬁanmhﬂyomsmﬁ@cﬁadlecnsu@&i tichat

t t : |
‘éf‘:}hf‘ggs afC]‘BI“ n: ?”Ei%Pva%%é §§d%ﬂ&sﬁﬁ’t rggg?o%é go?t‘ﬂe f’gj drkh Srié heav¥ &awélmb ar

anti bodi es, are E%a@ﬂé arg pet Hfh i SERARMNOR (mmvgamglume fr tie/hghhchapaD
anti gen expr esseglApCHIRIR 19}/ SE@QIENOH (c’%mblblt@&laue@&l tbr, theaxeady BRinte Aee of

significant agon hi b nt agoni tivity when
bound to a CD40 g ﬁ(e:l%] a(l)ndtS¥Q${\JO%)§ csc gengsitgrl nana:1§(ffthe(faov¥/cha lsl

any nut ations rra@émi\hCHWéQDNﬁ?t &ﬁb@cﬁEﬂdDNﬁ)é‘ whard thm‘tarlymoymem¢@enmst
not |tol ace t Ihe se.?uﬁmﬁ& fithe dnink @fx%@%@é&f@ﬂ&s@@% RO, en;@kabcyeomel | not
create conpl enentar ion at_ cou u

i ractur o oo SRlELTER B TRRF PGB b POR g o |
addi tion, 2he comSEQMR NPddtodng shveass famitedgonbait foramit CHIRAQ. 1Anbd HKUy can

be nutated to al fmo: ?fcfaﬁ%t{ueﬁcb‘ﬁ)ﬁhb Qeagy Aﬂalafopm@ﬁmofz mpyrﬁe aIEQJ
exarrpl e, see U. S | Patent Pat ent i cation

Publ i cation No. SHGerssaaiepder, Z’GW%I%% Eﬂ“%’it Bglazwnﬂwwlaﬂa&ﬁdt hat
optim ze anti bodbeatyichan ofthetBIFE.9 mddeptsafsth in SEQ ID Nerdekenddnd sgquencar i ant s

of o2 reference ot AgRn Sin S04 aAR- NI BTLORBEL s eduenoes

t hat have at | east Yo Or %seguence i , F efera at | east
80% or 85% sequelfe® haupmALFHIRS, bafﬂrséﬂé'i’a]@r%xcoaﬁﬂe eé%f“@@%“%% 92%
93% 94% or 95% S@guensehaindenib CHIREIY dehforttii SRQILANOd, vdeguevatnt or t hc

reference antib Og}ﬁprisfeé)ff serine substitution for the alanine residue at position 158 of SEQ ID

NQ:7). Further, hybridomas expressing CHIR-5.9 (mouse hybridoma line
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25exampl e, the CHHR-5.9 or CH R-12. 12 nonocl onal anti body descri bed
herein, or to a shorter portion of the reference antibody nol ecul e.
More preferably, the nol ecul es share at |east 96% 97% 98% or 99%
sequence identity. For purposes of the present invention, percent
sequence i denti is determ ned using the Smth-Waternan honmp

search algoryvﬁwyﬂéiﬂb an affine gap search with a gaﬁcgggwnﬁ@ﬂglty
of 12 30and a gap extension penalty of 2, BLOSUM nmatrix of 62. The
Sm t h- WAt er man honol ogy search algorithn1is taught in .Smth and

Wat er man (1981) M\QFS %@MM&W?)%n&&ZFR“I@QZ (n%uéé%%rﬁlgr}la ﬂl@y’ for
exanple, differ fromt an anti body by

ti-
as fewas 1 to 153§ F?&)O 1%}2&2,(%1\49%&56) aégb"fhéwa}fsbe? qe'EPSIT@W&mhﬁo aci d
resi dues, such aaT6e€ {Anecricsd TR Cubtae Bollcatn;f 10801 alnivérsityRIvd Mamissagven |
amno acid resi d‘s}ﬁqmy\ﬁﬁlho 5708 5sA 2) he ‘Pe‘?&bbnfﬁ' 06¥, WAIBRE: @fosit WO ami no
aci d sequences, e cont | ous e’ variant amno acid
sequence nay havé"sgﬁf’&P‘t?% 15 A@?%éfisléfcﬁ”éhﬁ dues or del eted am no
acid residues W th rasjaaiasn tb mtdebifist ﬁoﬂfr@r@ﬂmmmumleaﬁ)rﬁbemm&mee The

cont | guous. segirent, Hactl LGl CORBARLS Ond BB L AL ELENSEARINO aci d

sequence wi Il inc e uous am no acl d residues, and
may be 30, 40, S@cchaismgdpgiongepinga aeetrel i ehgmple. n@ye FHEYT-Ond CHEE-

sequence identity,, @sasmma,theﬂ;wddmcﬁxﬁmSﬂfcwaﬁdc)yerhmamuag@ummd tutions

or gaps ¢ be {se er.ma onol.o orithm.
Vet hods. oftorrr apgices 1 CTRG AR A LB 0 £ a1 b BEgr o aHE B PoDe
| nventi on fh#télaao‘km@mwefm It salso pasnigotoiconiugris napfe foime, rprombinant

invention find Uggnd &aatrge,aslhm fagrﬁémjoe@mt@/dr@gmuqar&pfcrym%n a
premal i gnant condi tion assocl

Wi t SI n
cell's, or for tr&dtNY a%“r‘i“ f’ﬁ?ﬁ‘%‘ﬁf?&f ] d “B’i"é éaélg‘é‘“%l”ﬁd’f 6‘?“’]“ 85’ g
di sease that is asso@hafdR-5RiabdCIIRA012mprodeisi mgbodied bimd solubile @&ﬁmznt is

e oot Fos, ceubRereBakl hem HURUE St o Phectoin gy
p uti Siti IS I -

anti body to a suﬁ?@‘ﬁ"t the g5p- b‘&ﬁ‘b@”@a‘t’-‘?@n”ﬂ?‘“&‘ﬂ?ﬁ q@f"r‘é‘?‘?‘%?? B %a
pharmaceuti cal cambodi¢stCridm5.e enifIHIRHIh P dompetawithagdvthet forbivtding GLAB0

antibody to an 2[91'{ Rd? Lvﬁﬂ %Stthesa%ﬁ' epid m&l%!:l!)nai dn%d)t éeQé?bé& 1I§H |§,j I@&Ils’lonwner e
the subject has a disease,

pr edi sposi ti on t%&’ﬁé?”&%&&i‘lé\@a@é@?ﬁéf‘@ 'i’f‘fé’“’bﬂ?’rf&"@’ii”g’o‘f’ﬁ "&ffe, heal ,
al l'evi at e,20r el i e@@obesd, 2@, and BITEEYmatBE MpgicaioeNo. FIVIESOE'30867, aBs f ect t he
di sease, the sy i " r t vvard

t he di sease. Bynﬁrcm@un% AM;@)@F{& Igl%g' %i ﬁg‘gﬁlydcgbﬁcrremﬁ%gf% gfé r]jé) y t (9

subj ect is manmafilaM2-0833botk of Wrichpghasi jncprperated pyjrederency ig thel praiFety- Marrmal s
of particular i nwwnttafem vokolTelefftcBan plalilsRfioni onB kdlig @om bdiﬁlalaﬁrﬁmnot

limted to, dOQSSubj é%—llﬁ( COMGy Cﬁﬁ{ &el? a%t%pﬁfgrems?ﬂlq 49§nt1b

adm nistration i's pur pose 0 m ni ot ratlon may be
for a prophyl actlfltlffh@mf?’r%ﬁ%ééﬂﬁ G2 podpaiot lmtrﬂwhﬁ‘r’é’dm of human
prophyl acti cal | yiympaey hemn meeeuhtical TR Resikd M abieSo Il OMA0Rpkedsig

advance of any symptgm,. THE .. dependent cellular cytotoxicity (ADCC). The binding affinity

of CHIR-5.9 for human CD40 is 1.2x10"* M and the binding affinity of CHIR-12.12 is

5x107°M, as determined by the Biacore™ assay.

30 Other antagonist anti-CD40 antibodies that share the binding characteristics of
the monoclenal antibodies CHIR-5.9 and CHIR-12.12 described above include, but
are not limited to the following: (1) the monoclonal antibedies preduced by the

hybridoma cell lines designated 131.2F8.5.9 (referred to herein as the cell line 5.9)
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30prophyl actic adm ni stration of the pharnmaceutical conposition
serves to prevent or attenuate any subsequent synptom Wen provided
t herapeutically, the pharmaceutical conposition is provided at (or
shortly after) the onset of a synptom The therapeutic adm nistration
of the pharmaceutical conposition serves to attenuate_any actual
synptom Typi"@d®1#i¥es of adninistration include, bu?cﬁ%"%@@m
limted to, oral adm nistration and parenteral adm nistration,

i ncludi ng intravenous, intramuscular, 5intrathecal, intranasal,
sublingual, intra: i ne. 4 e | 4 j i.af usi on,
and subcut aneous%dﬁlﬁ%ﬁﬂgﬁ%hp@.&/&%{)&%&@@ gil%ar%lg%(r?r%lcfﬂsﬁ*eﬁ %?%’cﬁgp Sir$1£3|('11:wgllti ration
are known to thofeASEC ayigieptdienosis Rp-PT A5 angPasgnt Deposit No. PTASS5A}.ef er r ed

enbodi nent s, t hercphaivaRgButnoe@lond aimbedyicb@iiag Of ariddQcit sof@ndeisattcdr e
adm ni stered int n 0t Lon. r
preferably by lofr@(ﬁl}g?@%}%‘\I/Sésb&a?f%\é?ﬁ%geg&osﬁg”glﬁ%%[%w%gggggqﬁynfg hour s,
nmore preferably #yerng5EuP NOlothassausnce ghora ify EQ IBVENRS, heth te feaeenest abl vy
over about 2 to abeuin SEQIONOR, an&$EQD ID N®4, @ndHoi RS safbitesONEm ivdEuD 4 to
about 6 hours, dependi ..the ant ni.st. anti-CDA0 antibody being
St i ot or e THECP AR 4 R 8 ndfl B P le Bl A R b€

conposi tion may #saucgievdsstedirom tha ergar jopsbtiod of gy erquends showrey BER IIBNGr6ur s
W ]E h _subsequenL tlla%q¢cﬂéeu£§d“@ﬁﬁsE@le,ad sEifénSe ﬂbwrﬁkls?cgnﬁu@sl t .,e:gmca{ét 6

i nfusi ons may be adni ni ster a i 0 0 o abou
hours. 1 o ngeene uipr e BB E b BB e Rl SuBa i o
about 3 hours, oinSEQFANOIGtapd JSDIXNRS;[)@msnoclonal antiboqythavinpac ewine wal |y
effective amuntse@ené_e%@eﬁ%ﬁ@ﬁl&kfc%&é mGIERAShdrkiARa Rkledsehd¥gnt i on i's
adm nistered to a sub};{ec : g}/ ;‘E_har rr?ﬁeutl Cﬁl!y effective amount” is
20i nt ended an anBEATTELTe LGRS of the 1uRots Eateps o i HPsease or
condi ti on, wher eNO1ght meladtideaqueine sfoan indBEQID PIOYA, acitbbth tho seqhdnems apeut i €

pur pose asjsnot ed, £i 8 -an INo: PO dcal 1y
cifbcttve Arount or { e gong e SEOR TRIGRlnec e PRRRIBRENAIER | Yal 1y

effective dose ot"cEifBRFP2LIsoT bipdingihamageriinelentipagy Pradesed it b 4t o the
subj ect in need efllibersctat fe hfbridd@ys céit e nape (@) b eadokiynabirfingy thedindowse or

amount” or 25"effect| t 1 Sk .t

ant agoni st anti -(Q,elﬁ%obééﬁ)tn@g%%;}ss{dﬁéast% 2 %%fgl%qglglﬁn%nﬁl%g&e%}r% og_’%lmn%gngbout a
posi tive ther apeliPiltonSEQPe N il amanesdqsal entibody that eompafertithdlic a pati ent
with a di 9ease chmptlomi AgboGPERRESYDr EFER- Y1 2G4 dofpetitile 150 agaybOdi ment s
of the inventiong the erapeutically effective dose,o0 A

ot agon ot -ant | - EARRIE AREH GERLD bl G kEBREuR bt a2 or
CHI R-12.12 or CHHERs Sgnonockmalgntibadit 4r e frisbinginengelprebigitendies ip Rispedng, i s
in/L he range f r oiama gL, ﬂ;@ﬂleﬁﬁérﬁéﬁtb rEtﬁlnﬁMdﬁ/aEi‘ﬁ@f omédg@:anﬁmﬂmg&?%t ?. 01
nmg/ kg to about 30 . fromabout 0.1 ng/kg to about 30 ng/kg, from
about 1 ny/ kg témg%%él?ﬂ)%n%/ kg, from about 3 ng/kg to about 30

nmg/ kg, fr@m about 3 Hiprdelilledon Bibertircco@Bzatpt kg antibedipsrpmalaaigen-Bnding/ kg t o
about 20 N/ K, fidshei B4 lantOEs ke divRd ﬁé%auihcladéal{médfegand%tégeﬁ.&ﬂai@gbout 7
ng/ kg to about 1 ng_/g‘kg. 5 i s rgco ni Eﬂgd t]ha_t thq1 (riret ﬂ? of,
treatment may coffsPFEE A s HETCEOART TPy Birestergise e Fapait Peal 1 y
effective dose ontanddesdriptdehemuivtlon,std iatliderisr cafmpl, mémeclapbutiiodiad | y
effective dose ofgkh® ANERBOR!1S ha@Bel bedrb iR egOr anti gen-

30 Additional antagonist anti-CD40 antibodies include the monoclonal antibodies
referred to as SD12, 3A8 and 3C6, which are secreted by a hybridoma having ATCC
accession numbers HB 11339, HB 12024 and HB 11340, respectively. See, for

example, U.S. Patent No. 6,315,998, herein incorporated by reference in its entirety,
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5bi ndi ng fragnent thereof. The pharmaceutical conpositions of
the invention find use in treating any subject having a cancer or
pre-malignant condition that is responsive to treatnment with an
anti-CD40O therapeutic agent, nore particularly, an antagonist
anti-CD40 anti bod Met hods for determning responS|veness of

cancer or prgw%@'¥ #&nt condition to 10treatnent with EHU%WPP“%Eno
anti body include diagnostic and prognostic assays, for exanple, the
assays described in the copending and commonly owned provi sional

patent application e'@fﬂ{e; dn on1s%§1@@i§a&1%{lﬁ%@%@ﬁ instheaaptd ;Eri%laéxm of

Proliferative D|sor ers Medi at ed Decenber

CD40
9, 2005, and assf§AEEEMECDA8 eptidedy Pﬁ&ﬁ’ﬁ?efi Bgths ]B’H“‘f%’a %%‘@Paf‘ii@ 4985 (ALt oney
Docket No. PP028613<5056106)B S1EcAREpBALGPMALR)n Nan 2boeair23ss pandi ng

| nt er nati onal lLeat | v 414
Docket No. PP028 O8§%§ h%‘%@%‘l?gﬁ‘)f%%ﬁlbé 11 .I,Llég ?’lg’gé‘%#?gy %%6,(5%%%%@%nd
publ i shed & WO ﬁem&f T6 mopgse (Kyeive e/qf €990 Nefrreiferech L& B0 RA9@)and

i ncorporated by mekRfe@Re&sds e e landi lightehain. Simlarly, the
pharmaceutical conposition of the invention find use in treating any
subj ect having an | nf I arl‘cmat ogy and/ or 20aut 0| rrrrune di iease_t hat is

responsi ve to treafus ‘
particularly an anti Tm%oaﬁgﬁ)ma]}ﬁ tth%h&dﬁicd‘l &fmpd@ttoﬂfmlﬁlpmgm

respons v el%es S Omvenp (Eni, %&%g%mtﬁ]}eia%ta nis antl-?ﬁ%égtg)or%‘gusndesglf)seg }?emm can%e

treatment With an | inc ano
prognostic assaygﬂdweﬁwswmitbodmmuca@sw@d&l@sverfq thaselofi Shllurhbp agopendi ng

and commonly owneﬁim 9519&4@.@1 s@faaiayseegreemied BRBvEfBA eah@mmtgéne@ £5" Met hods
for Diagnosis and Lol nhnune and/ or

i1 ananat oty CoUREEEEE iF SR B he B uBim & welh e
Pat ent Appl i cat i ositiite. anB6), FrdralB & miae, ratrabbly, oDxpelk Eabbipor gRGRB062. 0002
(035784/304311) , ,ad-4¢QtHoRpRMdh sltq;oi[!a&ers@@mcemk vc!?@ﬁeeo@smﬁppl ication
No. PCT/ US2006/ 0%9325 Al £OF ne

(035784/ 311608) ) “VHeplE g Vs 2V sDiliey ofigbeled Aty and ai“% ﬁ‘é‘&aﬂa@d\?b
2005/125117; the contdyiwaleta whicpreparcéinhersgamiciannel peferatiledmpye

reference in t hef)eténfgmﬁxh;{nqaﬁﬁuno lobulin 1001TWefene@§nﬂ6§lﬁ*ént% &h{'ex Il:as@;ng r S to
all neoplastic cell 'growmth and proliferation, whet gnant

benl gn, and aI I 15? léth‘&ﬁfc‘E‘Frﬁﬁsforéf‘ﬂiF‘P@a%@r"6%“5?"% FIF%‘I’FHgCPl @E‘ﬁ‘é’é"’m"“
"Neopl asti20, " asScausiechepetorhdd by irefif o8 erndsifpiny thé arigan@bdntdyisy selytidnat ed or
unregul ated cell . . eni.an.,..r ting. in
abnotal 1 seue St eh Dk d Bk 3Rk SR G0k ESHEh e
and beni gn cel | smﬁ%}(ﬁ’lOﬁ@‘“@Fy%‘ﬂéfﬁlﬂ?félyé%fn%@lyﬁ‘ﬂ*‘é@ﬁ?“&b’ egnteramculghdwh h. 5By
“anti-tunor acti dblsé deO D ugnrtj@a&iﬁdwﬁcamedmtemo Mnrhdhizaite 1Jg’éﬁe@a119f)oosted
mal i gnant CD40- ex prol.i grat{ n _aor. ac

Sl N
AR TR £ S N AR e e e R Sl
that arisé$§ duri Iﬁgmtl hiseaapigte adindhto Ongestatieruativaingeodratestipdienty ingopl asti c

(tunor) cells orjyfRNb¥iof &{ngeﬂth&emv@%h@arpemrefmtﬁawmeenﬁ%,a decrease
in the overall sjze of a ring thera . .Thera

ant agoni st 10ant A Ca?ﬂqe%gﬁf?“%ﬁ‘}‘if"é’f Hiordg™ ?P?Fa@%lt’i{?%/nélé’f‘“sm are
conposi tions of d¢heed pwdmtingthe iomwsiesl agimglivtei gasogiplaic cogggonse that is

beneficial wth 15&%5???1&&1e BlQodta'Ez%aéﬁS?% n&, i?lﬁu%%dﬁnc%h‘ﬁnﬁod’ @*fdﬁjz' ant

condi tions aSSOC| at ed stinul ation O
expr essi ng%cel | shopms; Q‘ehﬁh‘ﬁﬁrecﬂ?@df’b?eﬁ%‘f“gﬁ‘éﬁ@én i 0%‘(15 f“”c‘&r‘i‘&'élfeb)us ref er
to or describe th®uipoys mbpedbleaiatay be obtained from rabbits.

Production of the Sf 9 (Spodoptera frugiperda) cells is disclosed in U.S.
Patent No. 6,004,552, incorporated herein by reference. In the case of CDA40, briefly,
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15condition in mammal s that is typically characterized by unregul at ed
cell growth. Examples of cancer include, but are not |limted to,
Iynphona and | eukem a, and solid tunors. By "B cell-related cancer”
or "cancer of B-cell lineage" is intended any type of cancer in which
the dysregul ated or unregulated cell growth is associated with B
celI's. 20By WVAEPWry" in the context of a cancer i $VHRREEE ™ he
particul ar cancer is resistant to, or non-responsive to, therapy with
a particular therapeutic agent, for exanple, an antagonist anti-CD40

antibody of int eg ﬂ§etnces @th;c@l%chﬁﬂ‘lan Wférerre%&ﬁlﬁ%ﬁ oa bg&lotl%nlﬁ traYl\ﬂf&h a

particul ar therapeutic a? romt onset ment with
the particular t hféf"&pgt‘ﬁ EmigYuHE °°(‘F"nge°ted ﬁtSth’ilde‘EIitﬁ’c?ﬁ%'?‘\Y’é“StD@Al ipfp 85 %l
exposure to the tdierrRpaitidat: b2dnBgiais! i)fect@rst acllawdretttiticdahd dadmyt opi ng
resistance to the therapeutic agent, either over the course of a
first treatment perrod with the therapeutic agent or during a
subsequent 5t r eat ment Pé&rabyhegntirdtinaonosienakp eatirs. Byagerpelonal antibodyhig

phar maceut i cal Cﬂféﬁ&ﬂhﬁdnﬁlﬁbﬂy aj‘talﬁ‘,ehﬁorﬂﬁs@eﬂﬁonlofﬁdﬁd&hhguphmdgdle&iﬁe in
treating a subjec era nt erv.

odlc 1 [ 3%6 mél\a;fh{aFannb({dﬁs ciomfmsp 'fg ng&uia&onbarc 1§ n&capn for a

cancer or pre- mafm nart 30condition inul ati on
of CD40 si gnal i nercenfoQmgiblenatyradly edepmnpmaititions thpt méydhe pawyt ip pinb At ory

?:154 gut oi nmune di &ﬁ'ﬁs@ ﬁmxfm;ssﬂoﬂﬁmm@%@mc%@s &g&&abfﬂitgan%dy The |
expressing cells - ex in e r ma
I G IR 4R R o O L g s AR

enbodi nent s, "t hé, @pher whrekesRinrig agtgdeld bindingdungtidniofthamtibddy.clgbroclomBy

"malignant" B Celm‘nbdd%s ar@rngfn%%@awemg%% ea%mgaﬁngemngeﬂc@ﬁé Fb?“ ng but
not limted to B cell erlv

rom omas el udi n
i ntermedi ate-, af@™Hf (j‘h“‘ij?‘%a‘3 ga’% %@F“t’?é%ﬁ ‘rﬁ'\%‘i “%Fé’tl c
| ynphomas, non- Howigjkinoresn dopmastro nmssntiddegdycivna) aﬂnl&émeparaﬁ]msthal n- Barr

Virus S5(ERBY) i “dl;'r%&ﬁir nxmmt anagz,qlcg%%éd%ma@ﬂff& RRARRS:s s wel | as

B cell acute | astic | eukem as, nyel onmas, roni c | ynphocytic
| eukeni as, and’ t f&itop§sk gach Inﬂ“"(:')'f"ffé?"“%6&1’??@5?%‘““%’@@@93&5‘“’&%?’&%| ng
cell is a carci nowigenOThesudifienemoselohal” 1Bglcatcﬂm&aﬁm¢rroe$smﬁ§adg&rb@ingoma

cel 1" or CD40- ex@?a%&kr&ga ﬁx@{tcmﬁﬂﬁrh&%éeneods% nduﬂ&&’la‘i’%b@d‘f& T | hﬂb S

(i.e., ncoplasti or pre-ma onma or sarcona ce

solid 10t unor th‘é’Pm@%b’F Egddeg PFW@“GI??G‘“’@@WPGY%F“I‘Ya’é‘@"‘dﬁﬁ"@@‘h Foror
purpost ab the eﬁameﬂ{emoﬁucmrmhmmodldgwegeomc@ﬂﬂncsmhmameseﬁtoug or
re-mal i gnant cells..that.ex S en..a [.r to as
IOCD40 exgr essi ng ncgt(l)on magP i derg ﬁ%ﬁybn?\?& ﬁm@o fmg% e@?iﬁfere A
expression in cellf®s) f’ee@@Wil@hﬂmepﬁd@ﬁ@c%ﬁ'ﬁ“a&rﬂﬂﬁlﬁ‘%ﬂ%iﬁ e, ‘tﬂjt are
not limted to, BPERatmM mem) THIMHAGRBIb R ACRAR "Sha Mso HeliQMtea oRMEL I Y,

Vestern blot, ELLSA ut%ngy lljjb es uamg tlfle Eeclmléluesg cﬁ'&e(ﬁn qEr examWIIe ?la(%ﬁou ef

ant agoni st ant i - CEHG™ an &feof is
war r ant ed,25t he pHIPhcw¢ ﬁéﬁ%@ﬁﬁ‘é@kﬂtaddlﬂt?@ip&fpls&dg%@ﬁ&l -iitaadoni st
anti-CD40 anti body mfendnt 4 92Radi ndi ng fragnment thereof can be

adm ni stered by any sujtab le rou of adm nj.stratio subj ect who
o meod of 1rony nRREETRY S UBHER SRPUT S EHAP Rt o

20conposi tion ofantibpey predend and medirhitto antdady Wilkbiad. fEpiteptsedn embtise or  at

ri sk of devel opi g, Qkink & ein & arif; hgpant
condition that is ar;e |na eﬁgéyg%tﬁmr&mesna an@lﬁﬁﬁeﬁo- eggd{%d;m Eﬁ

neopl asti ¢%cel | s°° @Pé?ﬁmh%ré% e%‘é?éﬁ“@d’ﬁ&‘@F% st residye (referip herctn
condi tions i ncl udé&gontghr epiropesiiatiesd dpimiptsak dotyrraind/se@fenttahg, @ ant Bres Of

B-cell 1ineage, ﬁ@ﬂonﬁneﬁ%mo'l@i%&ﬂ&e?gi cal malignancies, and solid
tunors that are known '
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25nedi ated via CD40 signaling on CD40-expressing neoplastic cells.
Exanpl es of cancers of B-cell |ineage that conprise CD40-expressing
ncopl astic cells arc acute |ynphoblastic | eukema (ALL), chronic

| ynphocytic | eukem a (CLL), prolynphocytic | eukemia (PLL), hairy cel
| eukem a, Ho %Q&S i sease, nmultiple nyel ong, waldenshzﬁé? 066757
macr ogl obul i 124 avy chain disease, 30and the Iy Qo7
including, but not limted to, diffuse small |ynphocytic |ynphoma"
follicular, DLBCL, nucosal associated |ynphoid tissue |ynphons,

monocytoid B cell |yRphaQiga a&l%hcﬁ&'c&ﬂébﬂ?iﬂé&rﬁﬁn g thY ARRQTEE Blefler o/
granul omatosi s, _intravascul ar i munobl astic | ynphoma,

Al DS-rel ated | ynﬁﬁM“‘”’éﬁﬁé “Phe’t P‘I@émd‘ﬁca“on byt PR HRIFTECeut i cal
conposi tions of tonemizedeifitaiseintioh iconthinigen anngénhanmun&aﬁuﬁenﬁbcpérfosnehjbect S
havi ng non- Hodgkin's o} ymwgglﬁe Jnﬁgea%aﬁa&&sabﬁbq mime ﬁa&%spl lable B

cell proli fer ation or accuiru resent

i nvention, Ssuch PYRFH SRS Bifung’ S%’@PPEP@P‘P@()“? Sle&té’éﬁﬁeﬂil’ﬁﬁe ?Tcim’tﬂﬁé“

Wor ki ng For mul at padhteedlia Sariyfnietad dfammsihemtknovniaihe irsmiyte sed B oeﬁinl

| ynphomas cat egoy,

grade (see "The Noﬁg%g@%ﬂ(gn%\éd%ﬁ&qﬁ%nkmo at cgmuﬁ%g%\qg@g’i %ﬁ%lé i on

Proj ect," Cancer Spesg @%@)le@liﬂ?ym%se Iy gedes) P@WWW Psseqdgd into
1OLIy][rp|h?)rrasl i ncl yislge @neiThe dpwmamya@rb@smmh by @ylbaga&n&lsbmﬁbﬁaygdrecel I,
and fol licylar nixe

Mt er medi e or ad oo N e SRS R i Bl ERORERE ot (¢ e
smal | cl eaved celmmuneﬁlﬁflwcﬁiﬂi@dwsmm birglrigith¢ dﬁg@de@mpt,nnaﬁdww ffuse

| arge cell Iynphmmamg Bamls bliemfarsgm@@spleymmoﬂasmd inGkadentanige cell
i rmunobl asti c,

ho h f
e Bocl art: o 15 ArBe R E b BRE ey B RS e SRt TR T ©

t he phar maceut i cabultmepglosi piptohisy serfal dilybon andendsiaped fentlee pogledtion ofi n
therapeutig tr ea&ﬂﬁ?&ﬁcs o b%cﬁi@zhl!/ bllnynpm?\%f ihak: (B4 hab 3sBinfi ked

according to the i Se r
G aesi 1 cat § on (SR ST Re ST Borear T R STARR AR OB ar o
not limted to, #ryﬂnpmuhlasi cphaagsitfo(egl, imbsspreelonr®oles dhADwdbér ragopl asms,

such as B Iynphog}l,,g@‘r,d £ a c%glg@mcg/lynphona peri pheral B cell
neopl asns, i ncluding B( chronic | ynphocytic | eukeni a/ smal |

| yrnphocytic | ynphom¥Eer WH‘B%F%'s%@ﬂ@f’ﬂesld?%W@WB?TF%%’B%BE%"B%
mant | e cel? | ynpbhBawehddslthe DI'ﬁADl:dcbcttdgeheommbcﬁrrnallawmdi@Mee(dﬂsoxlsdlatmuhcar)

(including di ffué&u ({EFL%mg%&hlemoﬁ b8 Ges §<%9u Jné‘%l %m@cﬂig 14@%%?& tlﬁi

and diffuse large c ﬁg‘g ,mar gi nal
(i ncl udi ng ext r atiberaIble ofpipdire spesifigelly i %ﬁﬁsé“%“}}%ﬁ‘é%")heavﬁla%@sl%@%"&
nycl oma, diff usemlrak geibewkds). TBemhdonhympb@mmﬁeretnhewsasbwﬁ&eqaaburmary

medi astinal (t hy@ feilmﬁurome ibota @{ }9%he%@%d%qgel\%klre%s%%\ééc%}égﬂﬁch

hi gh-grade B cel oma; and assi'f _
hi gh- gr adé’B cel #¢ qhwmmﬁ?ﬁémwﬁﬁ@ C‘fihé%ﬁhﬁe’-’eﬁﬂ"lcéw sirgd cls Biigesof t he
present inventi 0Han€s&ﬂ0&h£(@Hb¢cell§61dn§e!bm3@éllE @atdo sublhaertssprb@vé ng the

pre-malignant conditi JPR K

undet er mi ned si gl T1 ance)pmw,&p% OB e %"Imocs‘sz‘g& ¢ {Dmgar S 1rnﬁ/"’t ﬁf M3US
event ual |y devel egpmyinpnt hgst @llmRew@amm(lw reeqmbalalrt e#pmsse@ nplbaatsmmpf cel
di sorder (Kyle (ﬂlgg@cow& Aitlol BeludRsRGra 0B (196338 ofhisH ik Iehad on of
mal i gnant 8' asha 5:5% andSPhlckthun (1992) Immunol. Revs. 130:151. Altemnatively, antibedy can be
produced in a cell line such as a CHO cell line, as disclosed in U.S. Patent Nos.
5,545,403; 5,545,405; and 5,998,144; incorporated herein by reference. Briefly the

cell line is transfected with vectors capable of expressing a light chain and a heavy

:t.—4
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in the bone marrow, detection of a serumor urine nonoclonal protein
(M protein), anem a, hypercalcem a, renal insufficiency, and lytic
bone | esions are clinical manifestations of MM while MaUS is
clinically recogni zed as the presence of Mprotein in the serum or
urine without other clinical features of MM (see, for exarTB) Kyl e
and Lust (1989%¥APH” Hematol . 26:176-200; G ei pp andPEHER? %P‘é‘?ﬂ
Cells (1995) 13:10-21). MAUS patients are asynptonati c and have
stabl e nmeasurenents of Mprotein (Kyle (1993)Mayo dinic. Proc.

68: 26-36) . Once MohiSeloSeutél? M dubeflins ey S RGh sopllR: U-GRABER AL her apy

with an appropriate ar meceut 1 cal n@om I on present
i nvention, for eX&RieE canke pradsws PPl v BHisE iS&Eﬁareatrslyaﬁvlaf@aﬁf g
anti-CD40 10anti bedyiydi scl osed herein, may bl ock the devel opnent of

phar maceut | cal  conpost Prosuihf, b ssony bl ARG B sl e g
B cel | | ymphommas CHifnEHdar FRRtHeaeboy, gltaéﬁgearbml@ frapment thereef ispEfdpesé t or y
to (i.e., resistamndd®ellswhe mamsg@ee:@mldheﬁteﬁmt(m&a El&))glcfsl Hfoaimduthne
OnCOt her apeUt I c &r eﬁ?n‘éﬁ Breiwhmlbuscstﬁg tammc SEI‘h ﬁ%({aﬁgg}glg CB als (I%J% bart]én?nded

to nmean a treat ment era

radi ati on t her ap¥os. 5183¢b® 5ana639; ééﬁ%@ﬁ %ﬁﬂﬁﬁoﬁ%ﬂt?h%ﬁéw% aﬁrﬁﬂl 693;

combi nati ons t hesRafg) Sehmiestbnaldr @Rish £ hdRdl h@Rbfitcl B reoRBILh@at ment
i nterventi gn W th one or nore anti-CD40 anti bodi es that nodul at es
CD40L- nedi Bt ed PG S|gnal i ng, nodul ates ADCC, or both is desirable.
20The phar maceut i cal Adénpdbi diilgrdss of ust hehepheneatticdl pengntificonofdee al so

useful for treat|RQi&Qas B chiftkdic oAbtk REPRL AsPQivhghe HRLLERARCI es.
Such mal i gnances_i ncl ude, k#t are not cute | eukem as;

myel obl astic | eukBif&xanple shancrgai3p F'E‘b?décﬁ%é}ﬁeé{‘s& BSAE Syt i
| eukem a; nyel oninmagyntcodd hageiiebindg charedstcs o« the CHKRe frP and CHIR-12.12

el ythrol eylscem amo&El@xﬁPin%b\éH &sénﬁé%%%33§ fc%@ﬁl! Qmm{(ﬁés%é{tud&
| eukem a); pol ycythem a 25vcra; and i d tupors that

conprise CD40- exHibRH fhef 2frarssipiedarably dgmaied %S'ngaﬁﬁerntv%ﬁ*sdwa‘éwwi%Fle
respond to treat mmniqum:tcﬂwlﬁcheom&rmmemm (malbdlﬁg(jmpmmlo‘fgkﬂlysrcmfcdt he
present 1 nvent i 0flecids/iG) WilfpanbiéfanBh i 11k dohBlnb 8l thid: P RldPileiod dtN
(for exanple, no ﬁ ung cance quanous ce f

car ci nons, adeno@‘a?hev% ﬁ*ﬁlbo"é[ﬁ’dnq“d’l’ﬁ‘éabé’éP‘P“aB@H&%d@iﬂPﬁbF?éh°t°9’t59§t regiptid
smal | cel [20l ung @Ganeas)wminBaHty; (e OdrRbls rebblddi’f&])é chilngied adbioBgis mbsdr
exanpl e, renal S Iadder r (i.n

exanpl e, hepat oc&tjfrd'ﬁ%e%‘é%?%%ﬁ)g%s RSt a“dlh, %Ecedgs\'/rlcc%'ﬁgcmcgpw%m{y
nasophar yngeal , Pygreigen ‘(f11”(ifﬁi*“es@b@ar‘iliflqij)‘1 piigenoT g nopln #Oalte‘ycaéh?@bfnorra)
skin cancers suc%naﬁatmhmmam baedd ﬁa%érféﬁfm&bodxél(t‘d Mmangannéeebr exanpl e,
0st eOS_aI’ comas and VMC%?! risin a1uma%40 antx e, ?ucﬁ.I nh%}ng'n sour g5 mcfug [v at can
be achi eved by adfii ni SL&FIHG & phar nacett Pear e omposI T a6 "he

i nventionZo0 a sqmjwébmlt%t% wd@fscﬁ‘am,céwblt att, w@,mbpcgﬁamdmnlaﬁbﬁ ?mm
Sinclude any SOtSN& PN:3 ﬂﬁ'ﬂ%@ﬂ%&rb&atéd%??&é}éﬁe)w&&hn ﬁﬁlﬁaﬂs&hat&@eé fead
cancer or condi

ositive p the
context of cance 0?4%%{%%12?6 f&: Se(hf"éf‘fﬂ@g]ggﬂé:l’ ﬁ%%‘i% ‘ngt he di sease
i n associ ati on W.T%.086 keramingortorared by @tstenae). tAs U@ffd hertie tgphia€D40

t herapeutic agen‘tlmﬁm{ ?Eall?gcn'vmh@ﬁfﬁ%ﬂkférélcé ﬂ?ex%ﬁ{ﬁlpfto%{ﬁneﬂééaﬁc' at ed
with the disease_of er est an anti-proliferative effect,

the prevention O?D?O&P"tbﬁﬁ?“ ?WWChWBm“B?%WF@md%h“P‘é‘H%‘{ fon in tunor
si ze, a reduction i nBt fremmimdyds inofded farusef argibddies that contain minimal

sequence derived from non-human immunoglobulin sequences. For the most part,

humanized antibodies are human immunoglobulins (recipient antibody) in which
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and/ or a decrease in one or nore synptons nedi ated by stinulation of
CD40- expressing cells can be observed. Thus, for exanple, a positive
therapeutic response would refer to one or norc of the follow ng

i nprovenents in the disease: (1) a reduction in tunor size, (2) a
reduction in_the nunber of cancer (i.e., neoplastic) 15cell g
increase in NEYPIAc cell death; (4) inhibition of HEBBW&%{"?G s"’cel I
survival; (4) inhibition (i.e., sI owng to sorre extent, preferably
hal ti ng) of tunmor growh; (5) inhibition (i.e., slowing to sone
extent, prefer abk'e){xd&?h&dl Qg))p Qinaﬁ@'}ggigl{(algﬁlnl) ﬁgl blhﬁlén?ewal%dét@&ﬂm

peri pher al organs; Bi t (i.e s ow soie  ex erg1
preferably halti FgPn erfC% ﬁ’BPe fﬁﬁé&l%ﬂcf%@wgced '(Y?’?Sld[”FFgmB‘rﬂéW@ﬁ’P’i‘”@}? regon”
further tunor oubQrmimMuimn sfefs (@dhor aBtiio@) Seblas2fg] fagAbbiSerhviiv@in 1 at e;
and (9) sone ext s 2 0 ssoci at ed
and (0 Soe o S%:Lateq'faw \ﬁgl %ﬁmﬁ %p%%&‘g%rﬂgls g}rP]JSce%éMBe n;{/ﬁ‘f\asea on

mel i gnancy can becoﬂé‘ﬁ'é?“ﬁilh’éléfewl@ﬂ%ﬁﬁaie@fszwli*@é‘ﬂmc% Mﬂt-‘leﬁose&ler
specific to that dd’fﬁéﬂl@lﬁl@dﬁ(‘g\éfﬁnifﬂiﬁﬂEpeElﬁcﬁ@@ﬂﬁ@naﬁ@dDF\bl@g@ﬁﬂ'eﬁzﬁﬁd for

changes in tumljgllmmun S%o%u nq;{ndgno %\(%S ﬁlotlna mgsﬁf{ﬁr ﬁg?h)[ tl E si ze,

and the like) eeni ng SUER resonance
i magi ng (M) sc&lﬁ'; K@bﬂtreadl(@alr)élpﬁlﬂt}ptl Qfﬁfgftlflh@nd I@wwﬂﬁqusstmgﬁleﬁﬂhﬁ c (CT)

scan, bone scan noBghng,, ﬁ@ﬂ%@&@ﬂgm@%nt’ H,mrto Jﬂéﬁi@fﬁmoﬁtﬁm{iﬂoﬂg
|nclud|ng one narro

count | tupor cells in
the circul'%tion. PR gdlﬁi‘?{)m%ﬁ feStof %%cg pg’s,pr etmvsew"tﬂh‘gé]g‘é eTE responses,
the subj ect undepgbrngninhemapgenisiattiboditsdorartiatermyst hlamtl ﬂlseaﬁél@ousc

ant i body- cont ai nbdaganm@iaﬁ%@uﬁwsﬁabd mm&%bﬁsta%eg%s 1146 constbht ke BRYRRE T ON
may experience the rovenment in

synpt oms associ aF’%HBWt L e ?fe‘l aﬂ?@&'ﬁ%‘?m ‘I?HY?B frf’%ﬁ“’ﬁ‘“d’@’f“l‘“"?ﬁh‘fﬁ'?ss t he
subj ect may expeHivenocthae loenigdsaibbdies tiikeligied aralhnh@dedﬁnaswﬂpmadiprs i.e.,

ni ght SwWeayss, fe?fa%ﬁcroumngﬁé rcépglﬁgm h%gré Q{d ﬂ{éfetv!faggfoLs%f dfF H{y ﬁﬁlﬁangatj i gnant
conditions, therap an anti-CD40 therapeutic agen bl ock

may
and/ or prol ong tﬂ’é’g‘idi‘e?ré"fﬁ’?f”@%eémﬂﬂ}’éﬁ Uﬁﬁ:é?ﬁ‘f’ a'H‘IbOdéesff%‘I“é"cléH‘e nal i gnant
condition, for epanptaticatiemedstipmehte prscaritvtitipl vabhelingoberdcarisich] ect s
suf fering from nheeianal ex&@mpaw PP i EEIA mBloGhY deikance

(M3 JS). By "antli -1 nflamrat "9\%/ a reduction or
prevention of 5i hf idiAvdiidle mw%wéﬁyﬂ %SHC*‘&?PCQW‘H'Qom st anti-CD40
ant i body- cont ai ni ng Hingahizakiop barnsesatiilly @ atorB@MR&ink the met@dd of Menter

i nvention causes and (Ft;}gr?érpé]&gb e?gil §8%f]19a9 ?21%9?325' ?clﬂl%g'nn eh(ié?QJS WI t h

respect to treatrre | Sease ah
di sease, where tMawapBS3EE% W‘éﬂwﬁeg%él%@ Seigse é@slﬁfﬂgw%tﬁé’ycmo

antigen. It is r&ﬁﬁ@ﬂng@ﬁnﬁdﬂamaﬁt k"tﬁelﬁQD'H.OcﬁldDRQé't{i:erﬁéq iR cbRAdiAON My
be useful in preyenllng JORASAAKPSE SOBNIFES 8 sBUE s 5

proliferation, activation, esu’ OIS
under goi ng3t r eat HRT6E; ﬁﬁ@s%ér&tgﬁ%?r%vhwh ingprperme iy oFfEreTee. dnﬁqn@D40

anti body- cont ali ninmméslr&wus& xﬂﬂﬁﬁrﬂ{&&[@ﬁéﬂdﬂ&%oxﬁ NIRO S thdrariddie réds of

i nventi on can be lict ed r at,.risk of deve
o o i b R S e BT P e
medi at ed by CD40fos¢xgma¢, UrfgPatant ICBATS 38889 BE693i701g 5.6%3,768,.andiB18AL TG MMAL Or y

di seases arc Chaﬁ@tﬁ&ﬁ!irb%ﬁﬁan‘%d dnﬁﬁddﬁi%ﬁ%bﬁ&xs@ﬂgdﬁek BaUR nbieShd MGl on, or
a conbi nation ther.eof | anmat or i.sease" i ncludes any

i nf | ammat ofy i mﬁﬂ@e“rtr@’&l’%’@ﬂ“ Bf 8@8‘3%‘“%@&@"'5%’8‘1‘?"???‘?‘? Vi fnﬁ%e E or
target of the i nelirentibedrerismanceieql webtaindeirgilinignin gerd, sie,

Nl uding, T CHARLG anbd QAR SubstRARAN L ARAS el BhicOHENS.
bacterial antigens, unknown anti gens, ergens for
purposes of the Yrelesdomains, ipathch ghor S‘Ebﬁté“t‘?’é’rﬁlhoﬂhﬁ\‘ﬂpmﬁlwg‘mﬁl sease(s)"
i ncl udes "autoi mune di sease(s)." As used herein, the term

"autoi mmunity" is generally understood-#© enconpass inflammatory




25Al so, the pharnmaceutical conpositions of the present invention can
be used for treatnment of inflanmation associated with tissue
transplant rejection. "Transplant rejection” or "graft rejection”
refers to any host-nounted i nmune response agai nst a graft incl udi ng
but not limted to HLA antigens, blood group antigens, and the |i
The phar maceMd 24*?*@8nposi tions of the invention can EF%SZBOé"Off?é'd for
30treatnent of graft versus host disease, such as that associated

wi th bone narrow transpl antation, for exanple. In such graft versus
host di sease, _t e, fiaRafo BAQS A hHM! nﬂmnuglﬁﬁha WARPGCY Gl oSk | S
that mature |ntoci tes. donors hocytes recogni ze the
recipient's anti SEF%""Q%W%?]”%@PSF O%ﬂmﬁﬁiﬁlﬁ‘ﬂln%}? UIPﬁTqP%{‘ﬁ‘iT&?“E)]F‘VaF‘?Fﬁu
response. Hence, anﬂ:sod;mﬁﬁbnm@al@oml corgprias dt 1eased utn b imdinsglsmet’ or
Jgralt versus NOBhLERALh) B0 WHERPDS: of ol inkishdsy P FhAb B AL

response in whic €S rea anti

Exanpl es of aut oFeﬁrﬁﬁnGﬁ?éafa&/l HV“"Pﬁ3f3llé%&l‘;ﬂ“ﬁW@é‘r‘dé’r%g)lf%&‘M}é 323but
are not 5lim ted319§)and$§é§ﬁ69929)01»!:]WSStWtfhﬁm@S%he(rﬁLﬁbmpoﬁteﬁﬁﬁl d
R Py eP Rl aca 5. A8 DL LR S0V UM,
arthritis, Reiterheseisyhihntit! lessmtn ely1n@§|hwgans preshld Wmftﬂi 1@8 beam@bsg@tf@ y
arthritis, rejecky Moﬁésp@ﬂmgkgﬁsﬂcc(ﬁromtah&iiﬂﬁmﬁ £p@<ﬂé‘spinéﬁﬁct1cc hyRefagut e,
acute, or hr oni ¢ I ¢

Tt bl o <1 er os1boHes it bB R SRS D R et e B e
primary M ssy ci mﬂqé@rl@vorhrpﬁﬁdussmmtlh;htyte@midumf@@als%éOgO(Srsmdalrﬂ rgdeghi sease,

ﬁel i ?ct s di sease,igdaitt.efte %&@ﬁﬁple;/@s%&ﬁmﬁ% 5B9; 535,640 BB 6 1
epatitis, perni 0i mmune _he anemia,  psoriasis,
scloer oder map nyag?gﬁéﬁ%’g’%gﬂﬁgl gn}#ﬁ‘ﬂﬁ‘l@ ﬁ ﬁ%ﬁ’ﬂﬂ%‘ﬂﬁﬂ‘lﬁcppur pur a,

aut oi nrune t hyr oPublidajion, NCGWMFEléd,lmmnanHa@nmmed agd tebipiqoisdrt i s,

i mrune congl ex dbr@cﬁ:&ﬁ@hunﬁhée@th%o(fl&“iﬁ\%%nﬂrmﬁﬁnﬂ%& 'ﬂf&ﬁ&énﬁfﬂcdlf’syndr one
(CFIDS), polynyositis and dernmatonyositis, cryoglobulincm a,

t hr ombol ysi s, ca?“&FeBﬁi?dlﬁﬁ?sﬁ@ penphi gus v-ul garis, pul nonary
interstitial fibrosi Zhepioygeinteatio cdis4de bibrahneeheilmcmbdcictomodlﬁcype 1, 2,
3, and 4 del ayedanwota@s ameédsn@mohm{lamnmmm%ah%s%o&g,m% Jla%gh&sgemc

di sorders, unwant ed/ uni ntend I mmune responses t erapeutt c
proteins (see foPousSsHprETzedpynactachelogspys 1%*9?%&519111%19{98 In such
2002/ 0119051 andirdfgednzninddeéompbtent {ndCHdzbus £estior iR sioRif O aiam ey
3:349-60), ast hn‘%bun‘f?{](#ﬁlgot %uﬁ% Bulihy & 1:09 Cd(l(%ll All?cli’lgll FanQEI%QHJm%%BOS' s),
at opi ¢ dermatitis d Irrita contact dernati

urtecaria, |gE- n*éﬂ?“é‘?%s W%F@Vmogﬁ’ﬁé‘ﬂ?ﬁ cﬂhéﬁeGEQS&CHIC@%EIWYPQ“F%}’W”

i di opat hi c i nf| asmeddRs ¥ tHEWeh@ital :8&nce BN oy hdaCy KHMSBAGRgloANZ ABinEr ' S

di sease, chronic mat oY, de i n yr opat h nd t he

like. In sone ot%eQ&fﬁD'ﬁ QEIEEMQY 582§5h5%$§§%é$ﬁ?érpmm &me i ons of

t he preseﬁ@ |nyemﬁﬁmﬁ are used to treat individuals for puInDnary

i nflammation, incl udinRgme dMbbdinets, funmlﬁneldanhsbdlek B4 iHckampR] &Ct 1 ON,
ﬁIC pulnonary

ast hma, sarcoi dosi hyse sti.c br osi idia

T by oe s e p o By RS e P REE PR bR Pl Sonaes
of the Iung s uc hxasMbygeecbamisy {Abgerixy Freme folifomias andéodictoeed i U.5.c
pneunoni a, broncﬂ'teﬂhh&s'é)???él'&@'i ﬁdﬁsa g‘d?lif@s TeaTNptes: U gel‘?ngI%Q@r?&jﬂe%{n | ung

t ranspl antation or other_causes, her oscl ero
phl ebosel ép osi s, by reference. To produce the antlbodles disclosed herein, mice trdnhgemc for the

human Ig G; heavy chain locus and the human « light chain locus were immunized
with Sf 9 cells expressing human CD40. Mice can also be transgenic for other
isotypes. Fully human anti-CD40 antibodies useful in the stable liquid
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as well as pulnonary fibrosis resulting fromcollagen, vascul ar, and
aut oi nmune di seases such as rheumatoid arthritis and | upus
eryt hemat osus. I n other enbodi nents, the pharnaceutica
conpositions of the present invention are useful for treating
aut oi nmmune di seases and i nflammtory di seases that arc initial
resi stant toY%W"%Eh devel op resistance to other anﬁHUPWBPQﬁgutlc
treatnents whose node of action is other than through nodul ati on of
CD4OL- 5nedi ated CD40 signaling, nodul ati on of ADCC, or both. The
phar maceut i cal » eat

C oA R biibsPOSnpich{ 12 e BEA Bl B8 RS EE fihabl €21

subpopul ati ons o I ent eat ment 1 nterventl

or nore antagoni BPegft PRI anehBidibe b FHE S hivd SFA é%l?em@onﬂedl at ed
CD40 signaling, nmideticatiedosddckin. or both is desirable. Beneficial
results that can be %9.1 e%\é ? €a¥nc§19%tfﬂo§t}é?mte? t%O{%aB Qrﬁ?nl%%‘ﬂz;bca'

10conposi ti ons of the ven anmat ory

di sease or Saut oi A9 Iﬂq]@@aﬁléagpﬁ%ﬁﬁj@@ﬁwbe@sﬁf? fuiteble fhrapeip dig strlle
response wth resgetshadndcehitatcolpoSiGas 6f thdBirventRRSd lohghe tht R BR Wbsired
response” in the t f t and [ ajmmat ory
di sease is intenﬁ%&gaﬁéfﬁﬂlmgﬁﬁ%ﬁgg "Th g“ﬁmgéaseﬁFﬁm%§%8%€§b|on with
the anti-infl am"rattlb?dywalblﬁmlﬂteybi@ﬁ tqhkr@ﬁ@hafﬁﬁ‘iOMll asfagsrantipan. jSgen- bi ndi ng

fragments 15t her ggimentesteéfactdited H}Tgfog&admmsarltms ébercs?wmg @mcn@asom ated
with the |sease

r ol
b event onlof 1 uFERE BrSERrRE Hiea P Cea mBsp st R cor 1 a
reduction in theamlhddbrmcomfrcyllyﬂse@pbm CDAT dngighn axprdsset! omtbe sutfacrptaed t o

reduced secreti ommgﬁ cennafnh @m@s@fgmﬁamtag&sﬁsnaﬁmy%mgﬁls,@ @ntga&a%ﬁlvi%s
pr ot eases, i mmn}?f%nﬁgﬁnpl ns in jnstances where bearing cell

is aBcell), B0 eEres h“maaﬂt‘fo‘?@‘Pf‘:P%“I r?&?héﬁ%%’}“
production of an4rk refentd tahereit oryntipmatdingsfragmemseduct i on in the nunber
of autorcagtive cell §ma@dﬂng&]rb%agﬁagqléhtmnansaiy%m@@apomama' tion of

aut oreactive cell survival ecrease I N one _or nore synptons
medi at ed by stinfi! éﬁtnstbhﬂﬂa?dyw“éﬁ'ﬁ?@@@ﬁ Yinging g yesablegpeiggdherpl er ved.
Such positive the«raa:plesﬂﬂambn@gpgme&caﬂ:ebmmb nd:tlhﬂiitn*.deﬁl Fhl) Flable, andEit e Of
adm ni stration ap, i t he
Jonor i saue (Samg“%mgﬁé’ 891%6?%( gﬁl af?rﬁéér}%%ﬁés E% 136 5 §8te£%§aﬁx9ﬁ9ﬁent ny
combi nati on t her &§gcn-bigdige frﬁ@lcvfuow 1mmun0“101@hil ﬂ*ﬁtc%ﬂomptég(bé His dshé giiinp e
assessed(uzm ;19 s-ﬁﬁ@mm@h&a@ﬁ&]ﬁmqaﬁs(ats)uis‘mea&dmgﬂa{tmglgaﬁsxﬂm@nce (cn
I maging (MRI) sc adi oqr I N uted to ic (CT
scan, flow cytorrfr:;rlv’gm'%i fa“f"f’uor sélgrﬁ?fgc% ‘15\%%??% 'InTa gmﬁ%ﬁﬁs
30anal ysis, hist @Pl@gﬁy “singdesdeip v sl s@gwnﬂlaﬂadfr%mws @ﬁeciﬁi gegmpnts

i ncl udi ng but nO&oanhﬂﬂgtthtaﬁd VMB@ﬁasofdﬁnasddamhaelbmeEldb%q aRlpfssent
chromat ogr aphy, and

t e
Cherapeuti o1 espiasateSypte o 8 hisioi (s BREREEIG T an
ant agoni st25anti - m@O-’a ﬁﬂi%@@iymti;ﬁﬁﬁ aiﬁrﬂlcrvgl mqonpallatdd lpmaﬂcme@@ﬂbl@w
conposi tion of tthaaFvﬂorwama faﬁhef@mpﬁsm%lyseaﬁ& HhRerddeRehE ¢f alavef f ect  of

an i rovement i associ th the di sease
Al tﬂ)mamb that elmfcstchvato form th c sm: structure for antilgcn ?hdmg Fora

review of sFv see Pluckthun (1994) in The Pharmacology of Monoclonal Antibodies,
Vol. 113, ed. Rosenburg and Moore (Springer-Verlag, New York), pp. 269-315.

30 Antigen-binding fragments of the antagonist anti-CD40 antibodies disclosed herein
can also be conjugated to a cytotoxin to effect killing of the target cancer cells, as

described herein below.
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The foll ow ng exanples are offered by way of illustration and not by
way of limtation. 5 EXPER MENTAL CHR12.12 is a fully

humani zed anti-CD40 1gG nonocl onal anti body produced by a CHO cell
culture process. The nol ecul e has a nol ecul ar wei ght of 150 kDa, and
t he nol ecul ar_ structure consists of tw heavy chains and two Ilsg]
chai ns 101 i nR&F*Y8§€Ther by disul fide bonds. CH R-12. YSTPEPYAEES he
human CD40 cel |l -surface receptor protein. It is a strong antagoni st
and inhibits in vitro CD40 |igand-nedi ated proli ferati on of normal B

prelo: ;Sf e?Zt:Aﬁlnl o?scgggg@%gwwaﬁtg dgiﬁra% Il_lg%g) &lﬁ at| ent S ﬁgeeb” doma
| i ne 153. 8E2. D10 imygies genargteq usmethe emmgss d@ﬁfﬁ%ﬂé@sfprrﬁgawmrelvfeﬂfﬁqﬂm aly 2
anti body has 15 b@mm&e@@sﬂ isedswmgb) dnld &, SAPERN 10a )5 THYSPE (Tatkdonl byl

20110 2206 (Lon {580 ks PR BTN (WBIESREBL AR, e
PTA-5543. 5 Was¢ribe the E@'thg omm@alﬁyumﬁembydlesxmembwsmpllaze ant i body
i's a dual acti on@edObdelentdMlibatichdtsc ARMRGHAMAN ARch ol (Mwhity a

uni que conbi nati pn of atiribut T al
anti body bl ocks %B}ffﬁ“-“ﬁ%%ﬁshlf‘g 65&%" Dﬂﬁrrsﬁ ti"n@%&#’%@@%%g@r vi val
and proliferati off3bes Bllgetdnyinatpin] micption agloni/erredombidation & agirttéewrire cel |

death. CHI R 12. 1g,ah&® U@Pla gamggrtwc@eusamf hlgm;vﬁgmbxa%fafeﬁct or
cells, ini t| ati n?]sz%géjgég) %f end nt cel | ul ar c%tt ot oxI €l t DCO) .
Once CHER%2.12 B"S Pkt Bﬁq“eéérﬂ”%b“dw PVt Eecdig rres are
rel eased, | eadi ngettoolod8! @ebddy aybotriresichuiquerdordblayisi o monoclonal fgibodges.mor e

detail ed descri pt| oNyRifou t’@&mﬁﬁe@h&gbe%ﬁ‘hevélsﬂeh Yok fnb Fr%du@ﬁong'ﬂn%o%? 12, and
t he assays used nmeasure them see provisiona | i catiaons

entitled "Antago gE‘P“tﬁArﬁ"‘id‘“@tﬂb ot TEn BT AFR PP RE ER RO ds £ or
Their Use," fil edtaienidndiansed c.g2B03motdNg vk (109 Ja26ial i BRSemaidndApri | 27,
2004, and ;@ssign o of
(At torney %oc ketﬁﬁ‘%%’Jdv %{:)gg%dgﬁlg'?@pﬂo(?%%‘)t i358 \l,\%% (1@%? %J,gﬁz'é%n
(Attorney Docket Hpysverphsspfiggmensran Qmm&v%@s%)by recopppipapips 65710

(At t or ney Docket FdNexampi?2R:katihoOiBagtnbhtdBKL isdatd Irdh Ine aitiBey@Bdet Wighries and

I nt ernational Pa Q3. . y
Docket No. PP20TH T o0 @@%ﬁ%&’%@f@%ﬁ?@%ﬁ?%a‘ﬂ R st
Ant i - CD40 Mbnocl ¢esfiand chemipapenueied tg fam Fieb'h dagmant fCamtprest ¢ (198 " fi | ed

Novenber 4p 2004gio@edndpigh|o: B asciifhe0 b i0ddRbds, Flabg menterts of

each of which arg.h L hneor por at e b ef ere their. entirety.
Sec.al S0 1t or et S IR T B R TP B sl
2005/ 044305, V\DEQ@G@PQ@#@%Y fW@O@HP@M@@E‘StO ﬂ\A@GQ@@B’FWﬂ@O? and WO

2005/ 044294; the conmsgoﬁiqtaﬁn GMHnﬁHom\ﬁ‘ﬂerJ@elﬂfh@ntﬁd’lﬁlhﬁ pheﬁ'lﬁ&@l@i@zﬂat ed by
reference in their

SO. t
by ovi <1 onal " app! RRETEH ¥ PrREa SRS e RS SR E Tt eat ment
of Prol i f eRati ve minoderdkansboliectiiwgivsd hiyyin @Dmoasanglwalha diifpring fronh d Decenber

9, 2005, and assjgna bddrémlf%@ms ABPIkiCRd Oith MNPor iRP 2fithd 285

((:'3\;[, 'I[‘ gg Bg% d Il (I’)lgolc Eztedtglp ), dglptg:‘n §), OF substltutlon&), 1?071'3# {hg gnﬁfa?gg'mgt gcnwtyr}sd measurcd

by inhibition of B-cell proliferation and/or differentiation, The invention also

_B'_

encompasses de-immunized antibodies, particulasly de-immunized antagonist anti-
30 CD40 antibodies, which can be produced as described in, for example, International

Publication Nos. WO 98/52976 and WO 0034317; herein incorporated by reference.

In this manner, residues within the antagonist anti-CD4() antibodies of the invention

are modified so as to render the antibodies non- or less immunogenic to humans while
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Pat ent Application No. PCT/US2006/ 019414 (Attorney Docket No.
PP028035. 0003 (035784/311611)), filed May 18, 2006, and published as
WO 2006/ 125143; and provisional application entitled "Methods for

D agnosi s and Treatnment of Di seases Havi ng an Aut oi nmune and/ or

| nf | ammat oty onent," filed Decenber 9, 2005, 15and assigned U. S
Pat ent App||8%}$EHzﬁg. 60/ 749, 336 (Attorney Docket No’ BEB?% 6270002
(035784/304311), and correspondi ng International Patent Application
No. (Attorney Docket No. PP028062.0003 (035784/311608)), filed My

18, 2006, and putbkahlﬁ.{g%&raﬁmg\%?st%ﬂgﬁfé@é&ﬂukanE:B% &BJE;sﬁEIEe'ﬁs %er&ﬁlﬁlah of

whi ch are herein incorporated reference in their éntiret 20The
primary clinical *&¥H1if peyreihy a“iﬁ?y"‘ Wlsi‘fle‘fﬁ?erﬁe‘“]ﬁl@%‘tdﬁ%ﬁ’@ ¢ oRge| |
rel at ed mal i gnanof tegyrestmn mbandonrage fodimm@ruitains banmpikineptantibodyed leerstafo CLL) ,

mul tiple nyel oma m,an%&omg%tm&htmo® %R C@&mg(é\lﬁkvhmh A9

aut oi mune and/ or Tanmmtory di seases "asso
CD40- expr es’si ng er@Fv%canwn@sm of SPpesedifcorpendtis peuRclediiaiiee e,
trials is fornul aticitho@h in2i argSuch fuStll Potdids alclle@nbdd bamyefereicedo | I quid 25

fornul ati on. Thean‘%' Angmtqgnb%& %‘s% ?()%cdmﬁg%cu g%ﬁt aken to determ ne
optimal buffer, I1s toni Zi ng d Vari ous exci pients for
p

stabilizing the ant | %HEUOWP\”P YMVéﬂglﬂG bindingrippaficitoef interest canhave  Exanpl e
1. Effect of Var keqabsceBuﬁailaﬁ pRRREd Be AbHodYedsEHbETh 76 e%pﬁtﬁ&hd i zation

of 30CH R %2 12 Fl,hl)}lcatlo OJ§ I-H’tOI 99513 (}H%b 08/5'%1" arfdg%? %ﬁ?g?éj 1n80rporat SdpeCI es,

and ionic streng ex0|p|e s {e’g
stabilizers) ar ehaqij byireferenc.altor enarplf, cﬂ:rhaSsd-‘(eabMWntﬂ}ﬂt pfucaccprigtiehnChR

l'iquid formul at i &.ﬂcauE’Mam@@h@m&tamﬁ:t@mhlaﬁdvén@& amvﬁnéah r’f—g%]l
optimal at pH ei n_can

Vi a
Dot egat  on” and FIREBRenEHtT B aHALP o0 A0S UEBe S Pt R ORI Y ons:
it can al so oxi dyelese iesiplig iodfigeyr anpnwahed Prdisepoe. éhy par @rseddive or

i mpuri ti esjsand/ %M@&%@@;ﬁyﬁmor@t:anrs%a&c%mhmr{;&g&%@mmédb shR W
cxcipient materials such as Tween. The | | owi ng experijnents were

conducted to i defPFYEL; lef?éﬁ?’“t?ﬂfl %Fes‘%tﬁ%é‘?“é %ﬁﬂaﬁﬁber‘ﬁiﬁ‘rl? % e
exci pients to st adbidligrié pi@Hbdeeuticy] diprsirieeadl tin pricseatritvedion yTha gaiams t

aggregati on, frag]ﬁﬁaaieg&ama@m @ﬁm%a Q%éIsam%%aﬁwma%@%@%om%ﬁel ote

optimum pH 5.5. Materi als &ﬁlsubstanc
for the study wet8igHBiR r“i“\ﬁé%?‘ﬁﬁl?f‘i”i‘lﬁ Bgthesly degcribgrt hereinep 21 105A and | ot
# PD010705A. The DS frintastaguaisean{d COALGEEbdAbrodtosidy adytodlthé B&hdﬂeﬂ@gﬂbecCA)

The for mul ati on_ SRIPLSS, L mhlaSohithea HELR AL RAE gqgm oAy s Of

t he DS agai nst respéective er so u I ons ng with
the desired anoufit %'F‘%é&?mﬂfﬁéaefdﬁ%yeﬂiewattl?%ﬁﬁsswﬂasnqn@azhelz protein
inall the 155anmn@sng\nﬁcsog&mpbt@memﬁrmibmoﬁ&zmﬁﬂa‘globuﬂm&hyﬁdnwhOMt hods

Si ze- Excl usi on [ separ at es | ecules in
order of decr eaglil' n%%&%a? CQﬁS &F% bysgg Lﬁ%‘tlon Fmvgﬁl—i@ 12.12
aggregates are tM@"fW‘}OSPleO@WéIIWEPWPWN Bh‘é‘s Hnlll@feébﬂ i!iﬁWchUb

inhibition of survival and/or proliferation of normal human peripheral B ceils
stimulated by CD40L-expressing cells or soluble CD40 ligand (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 upon ligation
with sCD40L or solid-phase CD40L; inhibition of proliferation of human malignant B
cells; deletion, anergy and/or tolerance induction of CD40-bearing target cells or cells
bearing cognate ligands to CD40 including, but not {imited to, T cells and B cells;

induction of expansion or activation of CD4*'CD25" regulatory T cells (see for
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foll owed by the nononer, with the fragnments eluting last. Purity,
aggregation, and fragnentation of CH R-12.12 were anal yzed by a
Waters Al liance HPLC usi ng Tosohaas TSK-GEL 3000SW1 col um, 50 mM
sodi um phosphate 200 rnM NaCl, pH 7.0 as nobile phase at a flow rate
of 0.7 mL/mn, dr ophobi c Int eraction Chromat ogr iﬁh{ %HI C%Qﬁ

Oxi dati on of W(S-ﬁ“?;?’ 12 was neasured using a Waters AFFIEREEYPC
systemw th a Tosoh TSK gel butyl-NPR colum, 2 M ammoni um sul fate/ 20
nmM Tris, pH 7.0 as nobil e phase A and 20 m\/ITris pH 7.0 as nobile

phase B at a fl O\é\kaﬁlgllé%ﬁ)r Qfoar%vgl—sgéc{ﬁmn&ue %Eﬂnﬁ] 9126]520 @IMOL 9199%

di gested with papain to yiel ragnents. The oxi gatlon
products of CHI R"?E’Q"[af‘zk‘é{f‘{e(zg%GII’E’@G”’F@%ST’“H tCKOPHEYSBPEY whi ch are
pre- Fc species ehlﬂtﬂmn’i@lm‘ehmﬁgi‘ﬁuthhﬂimﬁmwl ahtibbdysppadesccihnddifitdle mai n Fe
species fromthe f tion
Effect of Citrat eﬁg ? ftg %Eeg{t %ﬁ&t%&%x@?}ﬁ@h&%dw@fﬁ@@@lz 12
from DS | ot #PDOR‘Blee'S‘NlW&%/OTfaB‘PPFﬁﬁ‘F ﬁ‘tt%!%Ff efls)proodigtianof iget gl gyiokisti t r at e,

ac etate, succin ateer,endhraumeanbﬁdcemblb&lfeefprésﬁdnuirideanBMa‘ﬁJhs h&Gornivisina Cl,
0.1% (wv) Tween,80 an were filled

I {1
as 1.2 mM soluti ons |rﬂngelgdemgabfo};ggal@%a%sj()fghn58%%0111gn§1’€]§40§8' bs Q C and
40C. The CHI R- 12discdosesithgisin) gnd ymsear?md@sfww@s %meﬂffzrelnpafona@sasgnat ed

tine points by SE&@scﬁaymwEbr@ubﬁﬁmbns?en&n@%wg&nﬁm @l ombdonkior |
purity, aggregat ive es
stored at 25C. m{ﬂ"r’ e“’ga’lg%a} ]r's}’i"’"zgéL tﬁgﬁéﬁﬁ’ Hat £0§3 °¥38“&’er§632%§9),
aggr egat es, and #ndé\gnbﬁt@w ﬂl@@ﬁ@@@d@%wemi%nplthenwmﬁl’-‘é&ﬁt(mtmyat
40C. Al the resphds xehasoiones: (@z,taﬁmsmm GO/@@%MAE&BWO@HW sanpl es

I o e A U T

there was |itt| e(0857a#gje2dpt renptcgeblyf mImthaat@lahmee@mhc@n@d%at 5C t hrough
15 5 nonths (dat ?cﬁQﬁzoM?@W (At{;oh'@y B&Q&I}ﬁr@b@l% &ﬁ%z@%@sﬁﬁ@ﬂb@ s that

citrate buffer will ik superior to hr ee commly
used buffer specf¥8ed ﬁ”’i’%‘?ﬂf‘d{}’r’ EB‘“{ H‘@’O‘F’Ef’r‘fb‘i’l"(é‘fdﬁf ?’@a’{fe’hﬁ“ﬁ% &l ty of
CH R-12.1 2 agai filst Nagglced 20040md pubilshbd & GV®BR0& 044854, thExdntlets of@ach of

l nhl bl t I on Ef f eC&/hlaiarecﬂePefn%cgrpﬁgtw Wref&@ncgdltlglr%%rrehz Seggs-gﬁl%a% 2-12.12

stability sanples were prepared In cit j succi nat e
buf fers with 0. 19%he lmPFQ%IW/dvalm%Wl@oﬂfe#%f%awmoaéaweﬁ*@ﬂw@f ed at
5C, 25C, and 40Cralyeraawediisyzied Moy kdigamah &bt oGngd M @IMRedibaty, 2005, and

Chr omat ography (fiaka Qv AARLON ! ISR EASLELELASY, L1 e poi nt s.

The oxi dation pr od asur as a percentage of
sums of the Pre-HE2§085000398T8€304312), and copespmdingatpgnatipha Patens fppligation

Tabl e | show t hato. Pbe/usidE/BlIeHTAGEELy DOckaLNAPROO%)3 HEIOE (035 843 F1E1NS)

oxi dati on produc ate-buffered .

formul ati ons, g;?‘F'lcl\él[ yalrg ztogi' ﬁal{% ISheg evrvg? gl%g"i‘%:ﬁ dreﬁroﬁ'f%mgg%’qfaﬁ%n

oxi dati on of CHI mtitlc | Mzthodsrfqﬁe@@grtoefsWthm@wggé@fsea{ehé(@vf@iaﬁ Hideimgieied

probably served @a/aafnpm,la%i OPp3PRMId DetehBirDi J004, ErGATRIA) S ipRedced
oridetton o ot kP DI G S PR AS0bi] oo

and corresponding International Patent Application No. PCT/US2006/019325

(Attorney Docket No. PP028062.0003 (035784/311608)), filed May 18, 2006, and

published as WO 2006/125117; the contents of each of which are herein incorporated

by reference in their entirety. Also see the assays described in Schultze ef al. (1998)

Proc. Natl. Acad. Sci. USA 92:8200-8204; Denton et ¢l (1998) Pediatr. Transplant.

2:6-15; Evans et al. (2000} J. Immunol, 164:688-697; Noelle (1998) Agents Actions
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acetate, and phosphate buffer species in protecting CH R 12.12 from
aggregation and fragnmentation. Citrate buffer is also superior to
succinate and acetate buffers as it mnimzes oxidation of CH R 12.12
protein. WD 2007/ 124299PCT/ US2007/ 066757 Table 1. Effect of buffer
species on oxidation of CHR12.12 (20 ng/m ) as measured by H C
assay. For uPRPYA* B fer with Tween 80 10 nM OtratePﬁ'gBSZPﬂ%/ioﬁé’t%l pH
5.5 10 nM Acetate 150 nM NaCl pH 5.5 10 nM Succi nate .150 nM NaCl pH
5.5 Tween 80 Concentration Storage Pre-Fc% Pre-Fc% Pre-Fc% 0. 1% (w v)

Suppl. 49:17-22; Lederman et al. (1996) Curr. Opin. Hematol. 3:77-86; Coligan et al.
(1991} Current Protocols in Immunology 13:12; Kwekkeboom ef al. (1993)
Immunology 79:439-444; and U.S. Patent Nos. 5,674,492 and 5,847,082; herein
incorporated by reference.

A representative assay to detect antagonist anti-CD40 antibodies specific to
the CD40-antigen epitopes identified herein is a “competitive binding assay.”
Compctitive binding assays are serological assays in which unknowns are detected
and quantitated by 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. Ina
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 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 iinear and/or nonlincar amino acid residucs of the short isoform of human
CD40 (see GenBank Accession No. NP_6903593) set forth in SEQ ID NO:10, encoded
by the sequence set forth SEQ 1D NO:9; sce also GenBank Accession No.
NM__152854), or of the long isoform of human CD40 (see GenBank Accession Nos.
CAA43045 and NP_001241, sct forth in SEQ ID NO:12, encoded by the sequence set
forth in SEQ ID 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 labeled or unlabeled.
Unlabeled antibodies may be empioyed 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

5 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, coenzymes, fluorescers, chemiluminescers, chromogens, enzyme substrates

or co-factors, enzyme inhibitors, prosthetic group complexes, free radicals, particles,
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5C, 5m 0.0 0.0 0.0 25C, 5 nma 9.6 7.1 9.4 40C, 3 ma 5.6 ND* 13.5
0.2% (W v) 5C, 5 trio 0.0 0.0 ND 5C, 8 ma

WO 2007/124299 PCT/US2007/066757

dyes, and the like. Examples of suitable enzymes include horseradish peroxidase,
alkaline phosphatase, [3-galactosidase, or acetylcholinesterase; examples of suitable
prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of
suitable fluorcscent materials include umbelliferone, fluorescein, fluorescein
5 isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or

phycoerythrin; an example of a luminescent material is luminol; examples of
bicluminescent materiais include luciferase, luciferin, and aequorin; and examples of
suitable radioactive material include *°1, '*'1, **S, or *H. Such labeled reagents may
be nsed in a variety of well-known assays, such as radioimmunoassays, enzyme

10 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 antigen-
binding fragments thereof, may be conjugated prior to use in the pharmacentical
compositions of the present invention. Methods for producing conjugated antibodies

15 are known in the art. Thus, the antibody may be labeled using an indirect labeling or
indirect labeling approach. By “indirect labeling” or “indirect labeling approach” is
intended that a chelating agent is covalently attached to an antibody and at least one
radionuclide is inserted into the chelating agent, See, for example, the chelating
agents and radionuclides described in Srivagtava and Mease (1991) Nucl, Med. Bio.

20 18:589-603, herein incorporated by reference. Suitable labels include fluorophores,

1), electron-dense reagents,

chromophores, radioactive atoms (particularly *2P and
enzymes, and ligands having specific binding partners. Enzymes are typically
detected by their activity, For example, horseradish peroxidase is usually detected by
its ability to convert 3,3 ,5,5 “tetramethylbenzidine (TMB) to a blue pigment,

25 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 the
numerous receptor-ligand couples known in the art, It should be understood that the

30 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, "I may serve as a
radioactive label or as an electron-dense reagent. HRP may serve as enzyme or as

antigen for a mAb. Further, one may combine various labels for desired effect. For
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example, mAbs and avidin also require labels in the practice of this invention: thus,
one might label a mAb with biotin, and detect its presence with avidin labeled with
B[ or with an anti-biotin mAb labeled with HRP. Other permutations and
possibilities will be readily apparent to those of ordinary skill in the art, and are

5 considered as equivalents within the scope of the instant invention.

Alternatively, an antagonist anti-CD40 antibody of interest may be labeled
using “direct labeling” or a “direct labeling approach,” where a radionuclide is
covalently attached directly to an antibody (typically via an amino acid residue).
Preferred radionuclides are provided in Srivagtava and Mcasc (1991) supra. The

10 indirect labeling approach is particularly preferred. See also, for example,
Intcrnational Publication Nos, WO 00/52031 and WO 00/52473, where a linker is
used to attach a radigactive label to antibodies; and the labeled forms of anti-CD40
antibodics described in U.S. Patent No. 6,015,542; herein incorporated by reference,

15 Variants of Anfibodies
The pharmaceutical compositions of the present invention can be formulated
using variants of an antagonist anti-CD40 antibody known in the art. Such variants
will retain the desired binding properties of the parent antibody. Thus, for example,
where the antagonist anti-CD40 antibody to be formulated is a variant of the parent
20 CHIR-12.12 or CHIR-5.9 antibody, the variant antibody will retain the binding
propertics of the parent CHIR-12.12 or CHIR-5.9 antibody. Methods for making
antibody variants are generally available in the art,
For example, amino acid sequence variants of an antagonist anti-CD40
antibody, for example, the CHIR-5.9 or CHIR-12.12 monoclonal antibody described
25 herein, can be prepared by mutations in the cloned DNA sequence encoding the
antibody of interest. Methods for mutagenesis and micleotide sequence zalterations are
well known in the art. See, for example, Walker and Gaastra, eds. (1983) Technigues
in Molecular Biology (MacMillan Publishing Company, New York); Kunkel (1985)
Proc. Natl. Acad. Sci. USA §2:488-492; Kunkel et al, (1987) Methods Enzymol.
30 154:367-382; Sambrook et al. (1989) Molecular Cloning: A Laboratory Manual
{Cold Spring Harbor, New York); U.S. Patent No. 4,873,192; and the references cited
therein; herein incorporated by reference. Guidance as to appropriate amino acid

substitutions that do not affect biological activity of the polypeptide of interest may be
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5DS | ot #CD021105A was forrmulated at 20 ng/m in 10 nM sodi um
citrate/citric acid, 150 nM NaCl, 0.1% Tween 80 or Tween 20 as wel |l
as various anmount (0-5 nmV) of L-nethionine. The fornul ation sanpl es
were filled at 2.5 M into 3 cc vials and stored at 4OC Table

shows TEC results for the sanples at initial tinme and_a 3
months. At i MYP% ¥, the oxidation of CHR 12.12 F’ﬁT’H*PP“’{"FFéS’

10f ormul ati ons was conparable to the original bul k drug substance
(DS) lot # CD 021105A. The oxidation levels in the formulations
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stressed storage condi t1ons OXI tlon I AN i on effect
L- net hi oni e on GbRtutions incindeybe ate apiflimiterste By—~lpcvalplprlaermasiv. WO

2007/ 124299PCT/ Q04 QRRLBI, ahaPhes Bpirithi bition ef f ect of
L- net hi oni ne on | R-T2. 12 oxi datiqn. Forpul ations wit rrg?f#
Y

CHIR-12.12 Pre-Fc% ¥ SUIeretas vl anytecqtsi %t‘@ﬁ%ni@di%lﬁg’t
021105A 1.7 N D* infe@stnfohdxsm, terCEIR- F2aef CHIRFS.SCandipityg modiBSAtiovhdla@k, 0. 1%

Tween-80, pH 5. 5.0y ﬁat%%aﬂrt@adﬁhd\& ?o%éqbkmhg hé«fré’%lfaﬁ(vﬁ& £ L] CmiRFlishing 2™
NaCl, 0.1% Twee ns
10 and in the case of dntagombt dnh CD40 antlbodmb arc capable of specifically

binding to a human CD40 antigen expressed on the surface of a human cell, and being
free of significant agonist activity but exhibiting antagonist activity when bound to a
CD40 antigen on a human CD40-expressing cell. Obviously, any mutations made in
the DNA encoding the variant polypeptide must not place the sequence out of reading
15 frame and preferably will not create complementary regions that could produce
secondary mRNA structure. See EP Patent Application Publication No. 75,444,
In addition, the constant region of an antagonist anti-CD40 antibody can be
mutated to aiter effector function in a number of ways. For example, see U.S. Patent
No. 6,737,056B1 and U.S, Patent Application Publication No. 2004/0132101A1,
20 which disclose Fc mutations that optimize antibody binding to Fc receptors.
Preferably, variants of a reference antagonist antiCD40 antibody have amino
acid sequences that have at least 70% or 75% sequence identity, preferably at least
80% or 85% sequence identity, more preferably at least 90%, 91%, 92%, 93%, 94%
or 95% sequence identity to the amino acid sequence for the reference antibody, for
25 example, the CHIR-5.9 or CHIR-12.12 monoclonal antibody described herein, or to a
shorter portion of the reference antibody molecule. More preferably, the molecules
share at least 96%, 97%, 98% or 99% sequence identity. For purposes of the present
invention, percent sequence identity is determined using the Smith-Watcrman
homology search algorithm using an affine gap search with 2 gap open penalty of 12
30 and a gap extension penalty of 2, BLOSUM matrix of 62. The Smith-Waterman
homology search algorithm is taught in Smith and Waterman (1981) Adv. Appl. Math.

2:482-489. A variant may, for example, differ from the reference antagonist anti-
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i sot oni zi ng agentcid Bydupy e ddted apiip agid wiidues Wihgernet 1§ the referepggenpitacid Shave
opti mal st abihl | Zkeg@nef ﬁ‘_ﬁ&doﬁtig@cﬁlg &:@&é@@ﬁd{foﬁwﬁ)ﬁ@&u? ih@ﬁ:ée_re]kﬂaﬁxﬁﬁ)faﬂgié g
reports on the conparat.ly taol lJyzing effects. of. sodl um rlade an
Lheact di e for m SRR gt bR AR Bl R PR RSB LAl
aqueous fornuat i &h or more aminoppid rasiieR- GareqtPngfor skquense idpntithassdeiaiegl vdibst ance
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nmv NaCl or, 150 L-ar &IEE]I 2’rF]{ge-.HC% to 20achi eve the target osnolality
of 295 mOs'H kg f oY LR EER ¥EFS™E2 | quid formul ati on.

Methods of Therapy Using the Pharmaceutical Compositions of the Invention

The pharmaceutical compositions of the present invention find use in treating
a subject having a cancer or premalignant condition that is associated with CD40-

15 cxpressing ceils, or for treating an inflammatory disease and/or autoimmune disease
that is associated with CD40-expressing cells. “Treatment” is herein defined as the
application or administration of a pharmaceutical composition comprising the
antagonist anti-CD40 antibody to a subject, or application or administration of a
pharmaceutical composition comprising the antagoenist anti-CD40 antibody to an

20 isolated tissue or ¢ell line from a subject, where the subject has a disease, a symptom
of a discase, or a predisposition toward a disease, 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 “subject” is intended any animal, Preferably the subject is mammalian,

25 must preferably the subject is human, Mammals of particular importance other than
human inciude, but are not limited to, dogs, cats, cows, horses, sheep, and pigs.

When administration is for the purpose of treatment, administration may be for
a prophylactic or therapeutic purpose. When provided prophylactically, the
pharmaceutical composition is provided in advance of any symptom. The

30 prophylactic administration of the pharmaceutical composition serves to prevent or
attenuate any subsequent symptom. When provided therapeutically, the

pharmaceutical composition is provided at (or shortly after) the onset of a symptom.
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composition may be given over a period of about 4 to about 6 hours with subsequent

15 infusions dclivered more quickly. Subsequent infusions may be administered over a
period of about 1 to about 6 hours, including, for example, about 1 te about 4 hours,
about 1 to about 3 hours, or about 1 to about 2 hours.

A pharmaceutically effective amount of a pharmaceutical composition of the

invention is administered to a subject. By “pharmaceutically cffective amount” is

20 intended an amount that is useful in the treatment of a disease or condition, where
treatment can be for a prophylactic or therapeutic purpose as noted herein above, In
this manner, a pharmaceutically effective amount of the composition will administer a
therapeutically effective dose or amount of the antagonist anti-CD40 antibody to the
subject in need of treatment, By “therapeutically effective dose or amount™ or

25 “cffective amount” is intended an amount of the antagonist anti-CD40 antibody that,
when administered brings about a positive therapeutic response with respect to
trecatment of a patient with a discase comprising CD40-expressing cells, In some
embodiments of the invention, the therapeutically effective dose of the antagonist
anti-CD40 antibody, for example, the monoclonal antibody CHIR-12,12 or CHIR-5.9,

30 or antigen-binding fragment thereof, is in the range from about 0.01 mg/kg to about
40 mg/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 | mg/kg to about 30 mg/kg, from about 3 mg/ke to about 30
mg/kg, from about 3 mg/kg to about 25 mg/kg, from about 3 mg/kg to about 20
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non-reduci ng and reduci ng conditions. The protein was detected by
Coomassi e bl ue staining. Cation Exchange Chronat ography (CLEX-HPLC).
Charge change-rel ated deam dation of CH R 12. 12 was neasured using a
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buffer, 150 nM L- ar giTad ﬂh@:nh@lﬂca]&orﬁa&zﬁmenheﬁ%enwﬁifﬁd Q¢ iU} ins
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"Material s" sect ﬂmnﬁﬂéﬂxéemm@ramt mempmlcmlamg apfnta@piisRantiZ.DEP antibody.
15exhi bited at | ﬁl@ﬁ&ds?d’:"@ct&ﬂﬁfn@%spoﬁﬁ@ﬁb‘éé dla @dkSor olfr@RARMNt JoBIHBIENT | ng

unfol ding /neltinpg of t, mai ns, .respectivel
i gher  t ariBor at uPETRTERGE STGIAL a8 skt st i AERR AR g i
| oss of DSC si gnedampl,hetafpnys destribdd/in thelgepehdingasd commenlyresvnet pravigénel on

tenperature was E!a@écnl dﬁﬁﬂatﬁﬁ eﬁtiﬂ@ m?eht)&s%g' ﬁr&%gr}zﬁ; ﬁgcﬁmenzréﬁ”m}- Ft‘zfrve
Lar gi ni ne- HCI - cont ai n h@n t he

NaCl - cont ai ni ng 26 S?ngéﬁ"?d&h CD%&I%‘%E’@%:( Iptﬁ‘%‘f"b‘i_ 963085 ?ﬂdﬁﬁlgl‘-fé
provi des CH R- 12Paiedt Appfitntion X 607748, @Wf(&nmi&o%i Nes PRIR30U35.00p2t han does
NaCl . 15 (035784/304312), and corresponding International Patent Application No.
PCT/US2006/019414 (Attorney Docket No. PP028035.0003 (035784/311611)), filed
May 18, 2006, and published as WO 2006/125143; the contents of which are hercin
incorporated by reference in their entirety. Similarly, the pharmaceutical composition
of the invention find usc in treating any subjcct having an inflammatory and/or
20 autoimmune disease that is responsive to treatment with an anti-CD40 therapeutic
agent, particularly an anti-CD40 antibody. Mcthods for dctermining responsiveness
of an inflammatory and/or autoimmune disease to treatment with an anti-CD4(Q
antibody include diagnostic and prognostic assays, for example, the assays described
in the copending and commonly owned provisional patent application entitled
25 “Methods for Diagnosis and Treatment of Diseases Having an Autoimmune and/or
Inflammatory Comporent,” filed December 9, 2005, and assigned U.S. Patent
Application No. 60/749,336 (Attorney Docket No, PP028062.0002 (035784/304311),
and corresponding International Patent Application No. PCT/US2006/019325
(Attorney Docket No. PP028062.0003 (035784/311608)), filed May 18, 2006, and
30 published as WO 2005/125117; the contents of which are herein incorporated by
reference in their entirety.
“Tumor,” as used herein, refers to all neoplastic cell growth and proliferation,

whether malignant or benign, and all pre-cancerous and cancerous cells and tissues.
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SEC- HPLC Anal ysis. After incubation at 5C through 6 nonths, SEC HPLC
detected negligi ble 25anpbunts of protein aggregates and fragnents (<
0.5% in the L-arginine-HCL- and NaCl -containing fornulations and no
appreciable stability difference between the two formul ati ons (data
not shown). accel erated storage conditions, i.e_. 25C for 6 -
74 - WO 200?‘;/1’1’3512‘53 CT/ U82007/ 066757 rmonths, the  FCNUS007066757
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L- ar gi ni ne-HCl and NaCl AGE anal ysis. Fornulation wth 20

mg/tut C11112- 1%¥® T=0 4 no at 25C 4 no at 40C

20 By “refractory” in the context of a cancer is intended the particular cancer is
resistant to, or non-responsive to, therapy with a particular therapeutic agent, for
example, an antagonist anti-CD40 antibody of interest. A cancer can be refractory to
therapy with a particular therapeutic agent either from the onset of freatment with the
particular therapeutic agent (i.c., non-responsive to initial exposure to the therapeutic

25 agent), or as a result of developing resistance to the therapeutic agent, either over the
course of a first treatment period with the therapeutic agent or during a subseguent
treatment period with the therapeutic agent.

The pharmaceutical compositions of the present invention find use in treating
a subject that is in need of therapeutic intervention for a cancer or pre-malignant

30 condition that is mediated by stimulation of CD40 signaling on CD4(0-expressing
cells, or for any inflammatory or autoimmune disease that is mediated by CD40
signaling on CD40-expressing cells, By “CD40-expressing cell” is intended normal,

pre-malignant, and malignant cells expressing CD40 antigen. In some embodiments,
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the CD40-expressing cell is a malignant B cell. By “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, immuncblastic
lymphomas, non-Hodgkin’s lymphomas, Hodgkin’s disease, Epstein-Barr Virus
(EBV) induced lymphomas, and AIDS-related lymphomas, as well as B cell acute
lymphoblastic leukemias, myelomas, chronic lymphocytic leukemias, and the like, In
other cmbodiments, the CD40-cxpressing cell is a carcinoma or sarcoma cell, By
“CD40-expressing carcinoma cell” or CD40-expressing sarcoma cell” is intended any
malignant (i.c., ncoplastic) or pre-malignant carcinoma or sarcoma cell of a solid
tumor that expresses the CD40 cell-surface antigen, For purposes of the present
invention, cancerous and pre-cancerous or pre-malignant cells that express the CD40
antigen are referred to as “CD40-expressing neoplastic cells.” Methods for detecting
CD40 expression in cells are well known in the art and include, but are not limited to,
PCR techniques, immunohistochemistry, flow cytometry, Western blot, ELISA, and
the like, Where treatment with an antagonist anti-CD40 antibody or antigen-binding
fragment thereof is warranted, the pharmaceutical composition comprising the
antagonist anti-CD40 antibody or antigen-binding fragment thereof can be
administered by any suitable route of administration.

The subject who is in need of treatment intervention with a pharmaccutical
composition of the present invention can be afflicted with, or at risk of developing or
rclapsing with, any cancer or pre-malignant condition that is mediated by CD40
signaling on CD40-expressing neoplastic cells. Examples of such cancers and pre-
malignant conditions include, but are not limited to, any of the cancers of B-cell
lineage, non-B cell hematological malignancies, and solid tumors that are known to be
mediated via CD40 signaling on CD40-expressing neoplastic cells.

Examples of cancers of B-cell lineage that comprise CD40-expressing
necoplastic cells are acute lymphoblastic leukemia (ALL), chronic lymphocytic
leukemia (CLL), prolymphocytic leukemia (PLL), hairy cell leukemia, Hodgkin’s
disease, multiple myeloma, Waldenstrom’s macrogiobulinemia, heavy chain disease,
and the lymphomas, including, but not limited to, diffuse small lymphocytic
lymphoma, , follicular, DLBCL, mucosal associated lymphoid tissue lymphoma,

monocytoid B cell lymphoma, splenic lymphoma, lymphomatoid granulomatosis,
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intravascular lymphomatosis, immunoblastic lymphoma, AIDS-related lymphoma,
and the like.

Thus, the pharmaceutical compositions of the invention find use in the
treatment of subjects having non-Hodgkin’s lymphomas related to abnormal,

5 uncontrollable B cell proliferation or accumulation. For purposes of the present
invention, such lymphomas will be referred to according to the Forking Formulation
classification scheme, that is those B cell lymphomas categorized as low grade,
intermediate grade, and high grade (see “The Non-Hodgkin’s Lymphoma Pathologic
Classification Project,” Cancer 49(1982):2112-2135). Thus, low-grade B cell

10 lymphomas include small lymphocytic, follicular small-cleaved cell, and follicular
mixed small-cleaved and Jarge cell lymphomas; intermediate-grade lymphomas
include follicular large cell, diffuse small cleaved cell, diffuse mixed small and large
cell, and diffuse large cell lymphomas; and high-grade lymphomas include large cell
immunoblastic, lymphoblastic, and small non-cleaved cell lymphomas of the Burkitt’s

15 and non-Burkitt’s type.

It is recognized that the pharmaceutical compositions of the invention are
useful in therapeutic treatment of B cell lymphomas that arc classified according to
the Revised European and American Lymphoma Classification (REAL) system. Such
B ccll lymphomas include, but are not limited to, lymphomas classified as precursor B

20 cell neoplasms, such as B lymphoblastic leukemia/lymphoma; peripheral B cell
necoplasms, including B cell chronic lymphocytic leukemia/small lymphocytic
lymphoma, lymphoplasmacytoid lymphoma/immunocytoma, mantle ¢ell lymphoma
{MCL), follicle center lymphoma (follicular) (including diffuse small cell, diffuse
mixed small and large cell, and diffuse large cell lymphomas), marginal zone B cell

25 lymphoma (including extranodal, nodal, and splenic types), plasmacytoma/ myeloma,
diffuse large cell B cell lymphoma of the subtype primary mediastinal (thymic),
Burkitt's lymphoma, and Burkitt’s like high-grade B ccll lymphoma; and
unclassifiable low-grade or high-grade B cell lymphomas,

The pharmaceutical compositions of the present invention can also be used to

30 treat subjects having the pre-malignant condition known as MGUS (monoclonal
gammopathy of undetermined significance). Approximately 25% of patients with
MGUS eventually develop multiple myeloma (MM) or a related plasma cell disorder
(Kyle (1993) Mayo Clinic. Proc. 68:26-36). Proliferation of malignant plasma cells
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critical. Solid tumors that comprise CD40-expressing neoplastic cells, and thus
beneficially respond to treatment with the pharmaceutical compositions of the present
invention, include, but are not limited to, ovarian, lung (for example, non-small cell
lung cancer of the squamous cell carcinoma, adenocarcinoma, and large cell
30 carcinoma types, and small cell lung cancer), breast, colon, kidney (including, for
example, renal cell carcinomas), bladder, liver (including, for example, hepatocellular

carcinomas), gastric, cervical, prostate, nasopharyngeal, thyroid (for example, thyroid
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marrow aspiration (BMA) and counting of tumor cells in the circulation, In addition
to these positive therapeutic responses, the subject undergoing therapy with the
antagonist anti-CD40 antibody-containing pharmaceutical composition of the
30 invention may experience the beneficial effect 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. For pre-malignant conditions, therapy with an anti-CD40 therapeutic agent
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aut01mmun1ty” is generally understood to encompass inflammatory immune-

mediated processes involving "self" antigens. In autoimmune diseases, self antigen(s)
trigger host immune responses.

25 Also, the pharmaceutical compositions of the present invention can be used for
treatment of inflammation associated with tissue transplant rejection. “Transplant
rejection” or “graft rejection” refers to any host-mounted immune response against a
graft including but not limited to HLA antigens, blocd group antigens, and the like.

The pharmaceutical compositions of the invention can also be used for

30 treatment of graft versus host disease, such as that associated with bone marrow
transplantation, for example. In such graft versus host disease, the donor bone
marrow includes lymphocytes and cells that mature into lymphocytes. The

donor's lymphocytes recognize the recipient’s antigens as non-self and mount an
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inflammatory immune response. Hence, as used herein, “graft versus host discase” or
“oraft versus host reaction” refers to any T cell mediated immune response in which
donor lymphocytes react to the host’s antigens.

Examples of autoimmune and/or inflammatory disorders include, but are not
limited to, systemic lupus erythematosus (SLE), discoid lupus, lupus nephritis,
sarcoidosis, inflammatory arthritis, including juvenile arthritis, rheumatoid arthritis,
psoriatic arthritis, Reiter’s syndrome, ankylosing spondylitis, and gouty arthritis,
rejection of an organ or tissue transplant, hyperacute, acute, or chronic rejection
and/or graft versus host disease, multiple sclerosis, hyper IgE syndrome, polyarteritis
nodosa, primary biliary cirrhosis, inflammatory bowel disease, Crohn’s disease,
ccliac's discasc (gluten-sensitive enteropathy), antoimmune hepatitis, pernicious
anemia, autoimmune hemolytic anemia, psoriasis, scleroderma, myasthenia gravis,
autoimmune thrombocytopenic purpura, autoimmune thyroiditis, Grave’s discase,
Hasimoto's thyroiditis, immune complex disease, chronic fatigue immune dysfunction
syndrome (CFIDS), polymyositis and dermatomyositis, cryoglobulincmia,
thrombolysis, cardiomyopathy, pemphigus vulgaris, pulmonary interstitial fibrosis,
Type I and Type I diabetes mellitus, type 1, 2, 3, and 4 delayed-type hypersensitivity,
allergy or allergic disorders, unwanted/unintended immune responses to therapeutic
proteins (see for example, U.S. Patent Application No. US 2002/0119151 and Koren,
o al. (2002) Curr. Pharm. Biotechnol. 3:349-60), asthma, Churg-Strauss syndrome
(allergic granulomatosis), atopic dermatitis, allergic and irritant contact dermatitis,
urtecaria, IgE-mediated allergy, atherosclerosis, vasculitis, idiopathic inflammatory
myopathies, hemolytic disease, Alzheimer's disease, chronic inflammatory
demyelinating polyneuropathy, and the like. In some other embodiments, the
pharmaccutical compositions of the present invention are used to treat individuals for
pulmonary inflammation, including, but not limited to, lung graft rejection, asthma,
sarcoidosis, emphysema, cystic fibrosis, idiopathic pulmonary fibrosis, chronic
bronchitis, allergic rhinitis and allergic diseases of the lung such as hypersensitivity
pheumonitis, eosinophilic pneumonia, bronchiolitis obliterans due to bone marrow
and/or lung transplantation or other causes, graft atherosclerosis/graft phlebosclerosis,
as well as pulmonary fibrosis resulting from collagen, vascular, and autoimmune

diseases such as rheumatoid arthritis and lupus erythematosus.
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In other embodiments, the pharmaceutical compositions of the present
invention are useful for treating autoimmune diseases and inflammatory diseases that
are initially resistant to, or which develop resistance to other known therapeutic
treatments whose mode of action is other than through modulation of CD40L-

5 mediated CDAQ signaling, modulation of ADCC, or both. The pharmaceutical
compositions of the invention can be used to treat subpopulations of patients for
whom treatment intervention with one or more antagonist anti-CD40 antibodies that
modulates CD40L-mediated CD40 signaling, modulates ADCC, or both is desirable.

Beneficial results that can be achieved by administering the pharmaceutical

10 compositions of the invention 0 2 subject with an inflammatory disease or
autcimmune disease include any positive therapeutic response with respect to that
disease. By “positive therapeutic response” in the context of an autoimmune disease
and/or inflammatory disease is intended an improvement in the diseasc in association
with the anti-inflammatory activity of these antibodies or antigen-binding fragments

15 thercof, and/or an improvement in the symptoms associated with the disease. That is,
an anti-proliferative effect, the prevention of further proliferation of the CD40-
cxpressing cell, a reduction in the inflammatory response including but not limited to
reduced secretion of inflammatory cytokines, adhesion molecules, proteases,
immunoglobulins {in instances where the CD40 bearing cell is a B cell), combinations

20 thercof, and the like, increased production of anti-inflammatory proteins, 2 reduction
in the number of autoreactive cells, an increase in Immune tolerance, inhibition of
autoreactive cell survival, and/or a decrease in one or more symptoms mediated by
stimulation of CD40-expressing cells can be observed. Such positive therapeutic
responses are not limited to the route of administration and may comprise

25 administration to the donor, the donor tissue (such as for example organ perfusion),
the host, any combination thereof, and the like.

Clinical response can be assessed using screening techniques such as
magnetic resonance imaging (MRI) scan, x-radiographic imaging, computed
tomographic (CT) scan, flow cytometry or fluorescence-activated cell sorter (FACS)

30 analysis, histology, gross pathology, and blood chemistry, including but not limited to
changes detectable by ELISA, RIA, chromatography, and the like. In addition to
these positive therapeutic responses, the subject undergoing therapy with an

antagonist anti-CD40 antibody-containing liquid pharmaceutical composition of the
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invention may experience the beneficial effect of an improvement in the symptoms
associated with the disease.
The following examples are offered by way of illustration and not by way of

limitation.

EXPERIMENTAL

CHIR-12.12 is a fully humanized anti-CD40 IgG; monoclonal antibody
produced by a CHO cell culture process. The molecule has a molecular weight of 150
kDa, and the molecular structure consists of two heavy chains and two light chains
linked together by disulfide bonds. CHIR-12.12 targets the human CD40 cell-surface
receptor protein. It is a strong antagonist and inhibits in vitro CD40 ligand-mediated
proliferation of normal B cells, as well as inhibiting i# vitro CD40 ligand-mediated
proliferation of cancer cells from NHL and CLL patients. Hybridoma line
153.882.D10.26.12.12 (CMCC#12056) expressing the CHIR-12.12 antibody has
been deposited with the American Type Culture Coilection [ATCC; 10801 University
Blvd., Manassas, Virginia 20110-2209 (USA)] on September 17, 2003, under Patent
Deposit Number PTA-5543,

Without being bound by theory, 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-mediated CD40 signaling
pathways for survival and proliferation of B cells; this antagonism leads to ultimate
cell death, CHIR-12,12 also mediates recognition and binding by effector cells,
initiating antibody dependent cellular cytotoxicity (ADCC). Once CHIR-12.12 is
bound to effector cells, cytolytic enzymes are released, leading to B-cell apoptosis and
Iysis.

For a more detailed description of the biological activities of CHIR-12.12, and
the assays uscd to measure them, see provisional applications entitled “Antagonist
Anti-CD4(0 Monoclonal Antibodies and Methods for Their Use,” filed November 4,
2003, November 26, 2003, and April 27, 2004, and assigned U.S. Patent Application
Nos. 60/517,337 (Attorney Docket No, PP20107.001 (035784/258442)), 60/525,579
(Attorney Docket No. PP20107.002 (035784/271525)), and 60/565,710 (Attorney
Docket No. PP20107.003 (035784/277214)), respectively, and International Patent
Application No. PCT/US2004/037152 (Attorney Docket No, PP20107.004
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(035784/282916)), also entitled “Antagonist Anti-CD40 Monoclonal Antibodies and
Methods for Their Use,” filed November 4, 2004, and published as WO 2005/044854;
the contents of each of which are herein incorporated by reference in their entirety,
See also International Publication Nos. WO 2005/044304, WO 2005/044305, WO

5 2005/044306, WO 2005/044855, WO 2005/044307, and WO 2005/044294; the
contents of each of which are herein incorporated by reference in their entirety. See
also the assays described in provisional application centitled “Methods for Diagnosis
and Treatment of Proliferative Disorders Mediated by CD40 Signaling,” filed
December 9, 2005, and assigned U.S. Patent Application No. 60/749,285 (Attomey

10 Docket No. PP028035.0002 (035784/304312)), and corresponding International
Patent Application No. PCT/US2006/019414 (Attorney Docket No. PP028035.0003
{035784/311611)), filed May 18, 2006, and published as WO 2006/125143; and
provisional application entitled “Methods for Diagnosis and Treatment of Diseases
Having an Autoimmune and/or Inflammatory Component,” filed December 9, 2005,

15 and assigned U.S. Patent Application No. 60/749,336 (Attorney Docket No.
PP028062.0002 (035784/304311), and corresponding International Patent Application
No. (Attorncy Docket No. PP0O28062.0003 (035784/311608)), filed May 18, 2006,
and published as WO 2006/125117; the contents of each of which are herein
incorporated by reference in their entirety.

20 The primary clinical applications of CHIR-12.12 are treatment of B-cell
rclated malignancics, including chronic lymphocytic leukemia (CLL), multiple
myeloma (MM), and non-Hodgkin’s lymphoma (NHL), and autoimmune and/or
inflammatory diseases associated with CD40-expressing cells. The CHIR-12.12 drug
product for clinical trials is formulated at 20 mg/ml CHIR-12.12 antibody in a liquid

25 formulation. The following studics were undertaken to determine optimal buffer,
isotonizing agent, and various excipients for stabilizing the antibody in the liquid

formulation.

Example 1: Effect of Various Buffer Species and Methionine on Stabilization of
30 CHIR-12.12

Solution conditions (e.g., pH, buffer species, and ionic strength) and
excipients (e.g., surfactants and stabilizers) are critical factors for stability of a protein

in liquid formulation. Physicochemical stability of CHIR-12,12 is optimal at pH 5.5.
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However, CHIR-12.12 protein can degrade via aggregation and fragmentation under
unfavorable solution conditions; it can also oxidize, especially in the presence of
peroxide impurities and/or trace amounts of metals introduced with raw excipient
materials such as Tween. The following experiments were conducted to identify
5 the best buffer species and appropriate excipients to stabilize CHIR-12,12 monoclonal
antibody against aggregation, fragmentation, and oxidation when formulated at the

optimum pH 3.5.

Materials

10 The CHIR-12.12 drug substance (DS} lots for the study were CHO-derived
purificd bulk lot # CD021105A and lot # PDO10705A. The DS lots were produced at
Xoma, Ltd (Berkeley, CA). The formulation samples for this study were prepared by
dialysis of the DS against respective buffer solutions followed by spiking with the
desired amount of Tween. The concentration of CHIR-12,12 protein in all the

15 samples was approximately 20 mg/ml,

Analytical Methods
Size-Exclusion Chromatography (SEC).

SEC-HPLC scparates molecules in order of decreasing molecular weight.

20 Consequently, CHIR-12.12 aggrepates are the first to elute from the HPLC column,
followed by the monomer, with the fragments cluting last. Purity, aggregation, and
fragmentation of CHIR-12.12 were analyzed by a Waters Alliance HPLC using
Tosohaas TSK-GEL 3000SWy; column, 50 mM sodium phosphate, 200 mM NaCl,

pH 7.0 as mobile phase at a flow rate of 0.7 mL/min,

25
Hydrophobic Interaction Chromatography (HIC).
Oxidation of CHIR-12.12 was mcasurcd using a Watcrs Alliance HPLC
system with a Tosoh TSK gel butyl-NPR column, 2 M ammonium suifate/20 mM
Tris, pH 7.0 as mobile phase A and 20 mM Tris, pH 7.0 as mobile phase B at a flow
30 rate of 1.0 ml/min. CHIR-12.12 antibody is digested with papain to yield Fab and Fc

fragments. The oxidation products of CHIR-12.12 are oxidized Fc fragments
{metSO), which are pre-Fe species eluting between the main Fab species and the main

Fe species from the HPLC column.

-69 -



SO SO SO SO SO SO Fomm ation 20 main] CH R-12.13 10 TuM G tratetitric
Acid, 150 InMNaCl, Brij 35, pH 5.5 Brij 35 Conc. & v/ TwO 1XTT 2XTT
AXTT SXTT 6XTT 8>151 0% SO SO, PPt SO, PPt SO, PPt

10

15

20

25

30

WO 2007/124299 PCT/US2007/066757

Experiments and Results
Stabilization Effect of Citrate Buffer on Aggregation and Fragmentation,

CHIR-12.12 from DS lot #PD010705A was formulated at 20 mg/ml in 10 mM
citrate, acetate, succinate, or phosphate buffer solution with 150 mM NaCl, 0.1%
{w/v) Tween 80 and pH 5.5. The formulation samples were filled as 1.2 ml solutions
into 3 cc glass vials and stored at 5°C, 25°C, and 40°C. The CHIR-12.12 stability
samples were analyzed at designated time points by SEC assay.

Figures 1-3 show the SEC analysis for purity, aggregates, and fragments,
respectively, in the samples stored at 25°C. Figures 4-6 summarize the SEC analysis
for purity, aggregates, and fragments, respectively, in the samples stored at 40°C. All
the results show that the citrate-based formulation samples remained at the highest
purity and lowcst aggregation and fragmentation levels among the four formuiations
tested. Although there was little change detected for the samples stored at 5°C through
5 months (data not shown), the accelerated SEC data predicts that citrate buffer will
likely be superior to the other three commonly used buffer species in improving the

long-term real-time stability of CHIR-12.12 against aggregation and fragmentation.

Oxidation Inhibition Effect of Citrate Buffer on CHIR-12,12,

The CHIR-12.12 stability samples were prepared in citrate, acetate, and
succinate buffers with 0.1% and 0.2% (w/v) Tween 80. The samples were stored at
5°C, 25°C, and 40°C and analyzed by Hydrophobic Interaction Chromatography
(HIC) for oxidation at the predetermined time points. The oxidation products of
CHIR-12.12 were measured as a percentage of sums of the Pre-Fc peak species, i.e.,
Pre-Fc%. The results in Table 1 show that the citrate-based formulation generated
fewer oxidation products than the succinate- and acetate-buffered formulations,
indicating that the citrate buffer minimized the oxidation of CHIR-12.12. These
results suggest that citric acid probably served as a chelating agent to inhibit trace-
metal-induced oxidation of CHIR-12.12 protein.

The SEC and HIC analyses indicate that citrate buffer is superior to succinate,
acetate, and phosphate buffer species in protecting CHIR-12.12 from aggregation and
fragmentation. Citrate buffer is also superior to succinate and acetate buffers as it

minimizes oxidation of CHIR-12.12 protein,
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Table 1. Effect of buffer species on oxidation of CHIR-12.12 (20 mg/mi) as measured by HIC assay.

10 mM Citrate 10 mM Acetate 10 mM Succinate
Formulation Buffer with Tween 80 150 mM Na(l 150 mM NaCl 150 mM NaCl
pH5.5 pH 5.5 pH35.5
Tween 80
Concentration Storage Pre-Fc% Pre-Fc% Pre-Fc%
5°C, 5 mo 0.0 0.0 0.0
0.1% (wiv) 25°C, 5 mo 2.6 71 9.4
40°C, 3 mo 5.6 N/D* 13.5
5°C, Smo 0.0 0.0 N/D
5°C, 8 mo 20 2.0 22
0.2% (wiv) 25°C, 5 mo 3.0 10.7 1.5
25°C, 8 mo 4.8 18.1 19.4
40°C, 3 mo 7.7 N/D 16.0
*N/D, nol determined.
Oxidation Inhibition Effect of L-Methionine on CHIR-12,12.
5 DS lot #CD021105A was formulated at 20 mg/ml in 10 mM sodium

citrate/citric acid, 150 mM NaCl, 0.1% Tween 80 or Tween 20 as well as various
amount (0-5 mM) of L-methionine. The formulation samples were filled at 2.5 ml into
3 cc vials and stored at 40°C. Table 2 shows HIC results for the samples at initial
time and at 40°C for 3 months. At initial time, the oxidation of CHIR-12.12 in all the

10 formulations was comparable to the original bulk drug substance (DS) lot # CD
021105A. The oxidation levels in the formulations without L-methionine were more
than doubled upon storage at 40°C for 3 months. However, the oxidation level in the
formulations containing L-methionine had little change throughout 3 months storage
at 40°C,

15 The results indicate that 5 mM L-methionine was effective and sufficient in
preventing the oxidation of CHIR-12.12 under the highly stressed storage conditions.
The oxidation inhibition effect of L-methionine on CHIR-12.12 was confirmed by

Lyc- peptide map.
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Table 2. Inhibition effect of L-methionine on CHIR-12.12 oxidation.

Pre-Fc%
Formulations with 20 mg/ml CHIR-12.12 Time 0 3 mos at 40°C
Bulk CHIR-12.12 DS lot# CD Q21105A 1.7 N/D*
10 mM sodium citrate/citric acid, 150 mM NaCl, 0.1% Tween-30, pH 1.6 4.2
5.5
10 mM sodium citrate/citric acid, 150 mM NacCl, 0.1% Tween-80, 2 1.6 1.6
mM L-methionine, pH 5.5
10 mM sodium citrate/citric acid, 150 mM NaCl, 0.1% Tween-20, pH 1.7 3.9
5.5
10 mM sodium citrate/eitric acid, [50 mM NaCl, 0.1% Tween-20, 2 1.5 1.1
mM L-methionine, pH 5.5
10 mM sodium citrate/citric acid, 150 mM NaCl, 0.1% Tween-20, 5 L5 1.2
mM L-methionine, pH 5.5
*N/D, not determined.
5 In summary, citrate buffer minimizes aggregation, fragmentation, and

oxidation of CHIR-12,12, and therefore represents an optimal buffer for a CHIR-
12.12 liquid formulation. L-methionine effectively inhibits oxidation of CHIR-12.12,

with 5 mM L-methionine being preferred.

10 Example 2: Stabilizing Effect of Arginine-HCl on CHIR-12.12

The following study was aimed at selecting a tonicifying agent and stabilizer
for long-term storage stability of CHIR-12,12 formulated as a liquid pharmaccutical
composition intended for administration via intravenous infusion, Although NaClis
the most commonly used isotonizing agent for protein parenteral products, it may not

15 have optimal stabilizing effects on antibody therapeutics. This study reports on the
comparative stabilizing effects of sodium chloride and the acidic form of arginine
(arginine-HCI) on CHIR-12.12 in an aqueous formuation.

The CHIR-12.12 bulk antibody drug substance was formulated with a citrate

buffer at pH 5.5, employing either 150 mM NaCl or 150 mM L-arginine-HCl to

20 achieve the target osmolality of 295 mOsm/kg for the CHIR-12.12 liquid formulation.
Differential Scanning Calorimetry (DSC), size-exclusion chromatograph (SEC-
HPLC), SDS-PAGE, and Cation-Exchange HPLC (CIEX-HPLC) were used to
evaluate biophysical and/or biochemical stability of the CHIR-12.12 antibody. The

study demonstrates that 150 mM L-arginine-HCI not only renders isotonicity to a
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CHIR-12.12 aqueous formulation, but also increases the conformational stability of
CHIR-12.12 against aggregation, fragmentation, and deamidation. L-arginine-HC]
proved to be superior to NaCl under accelerated stability conditions. Furthermore, the
accelerated stability data predict a longer shelf-life for the CHIR-12.12 L-arginine-

HCI formulation.

Materials

The CHIR-12.12 drug substance (DS) used for this study was a CHO-derived
purified bulk lot # CD021105A. The DS lot was produced at Xoma Ltd. (Berkeley,
CA).
CHIR-12.12 from the DS lot was used in the following formulations;

Formulation 1: 20 mg/ml CHIR-12.12, 10 mM sodium citratc/citric acid, 150
mM NaCl, 0.1% Tween 80, and pH 5.5

Formulation 2: 20 mg/m]l CHIR-12.12, 10 mM sodium citrate/citric acid, 150
mM L-arginine-HCI, 0.1% Tween 80, and pH 5.5

Analytical Methods
Differential Scanning Calorimetry (DSC).

Conformational stability of the CHIR-12.12 formulation samples was
cvaluated using a MicroCal VP-DSC upon heating 15°C to 90°C at 1°C/min.

Size Exclusion Chromatography (SEC-HPLC).

Purity, aggregation, and fragmentation of CHIR-12.12 were analyzed by a
Waters Alliance RPLC with a Tosohaas TSK-GEL 3000SWy, column, 50 mM
sodium, phosphate, 200 mM NaCl, pH 7.0 as mobile phase at a flow Rate of 0.7

ml/min.

SDS PAGE (Non-reduced and Reduced).
Purity of CHIR-12.12 was also evaluated using 12% Tris-Glycine gels under
non-reducing and reducing conditions. The protein was detected by Coomassie blue

staining.
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Cation Exchange Chromatography (CIEX-HPLC).

Charge change-related deamidation of CHIR-12.12 was measured using a
Waters Alliance HPLC system with a Dionex Propac WCX-10 column, 50 mM
HEPES, pH 7.3 as mobile phase A and 50 mM HEPES containing 500 mM NaCl, pH

5 7.3 as mobile phase B at a flow rate of 0.8 ml/min,

The following is a key to the abbreviations in the figures referred to in the

results section herein below:

Succinate, NaCl, (1% TW80 = 10 mM sodinm succinate/succinic acid buffer,
150 mM NacCl, 0.1% Twcen 80, pH 5.5
Citrate, NaCl, 0.1% Tw80 = 10 mM sodiwm citrate/citric acid buffer,

150 mM NaCl, 0.1% Tween 80, pH 5.5
10 mM sodium acetate/acetic acid buffer,
150 mM NaCl, 0.1% Tween 80, pH 5.5

Acetate, NaCl, 0.1% Tw80

Phos, NaCl, 0.1% Tw80 = 10 1M sodium phosphate dibasic/sodiuin phosphale
monobasic buffer, 150 mM NaCl, 0.1% Tween 80, pH 5.5
Citrate, Arg, 0.1% Tw80 = 10 mM sodium citrate/citric acid buffer,

150 mM L-arginine-HC), 0.1% Tween 80, pH 5.5

10
Results
Differential Scanning Calorimetry (DSC).
Figure 7 shows DSC theograms for CHIR 12.12 in the two formulations as
described in the “Materials” section above. Thermal unfolding of CHIR-12.12
15 exhibited at least two thermal transitions, probably representing unfolding /melting of
the Fab and the Fc domains, respectively. At higher temperature, the proteins
presumably aggregated, resulting in loss of DSC signal. In this study, the lowest
thermal transition temperature was defined as the melting temperature, Ty,. The L-
arginine-HCl-containing formulation exhibited a higher Ty, than the NaCl-containing
20 formulation, suggesting that L-arginine-HCl provides CHIR-12.12 with higher

conformational stability than does NaCl.

SEC-HPLC Analysis.
After incubation at 5°C through 6 months, SEC-HPLC detected negligible
25 amounts of protein aggregates and fragments (< 0.5%) in the L-arginine-HCI- and
NaCl-containing formulations and no appreciable stability difference between the two

formulations (data not shown). Under accelerated storage conditions, i.e., 25°C for 6
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when stored at 40°C, the L-arginine-HCI-containing formulation exhibited a higher

percentage of monomer and lower percentages of aggregates and fragments than did

the NaCl-containing formulation, as shown in Figure 11, 12, and 13, respectively.

Upon storage at 40°C for 4 months, the L-argining-HCl-containing formulation had

10 91.8 % monomer remaining, 1.7 % aggregates, and 6.5 % fragments, while the NaCl-
containing formulation had 87.9 % monomer, 2.2 % aggregates, and 9.9 % fragments.
The SEC-HPLC results demonsirate L-arginine-HC] improves the stability of CHIR-

12.12 protein in comparison with NaCl.

15 SDS-PAGE (Non-reduced and Reduced).
Table 3 presents SDS-PAGE results for the L-arginine-FICl- and NaCl-

containing formulations analyzed under non-reduced (NR) and reduced (R)
conditions. The purity of CHIR-12.12 was measured as a percentage of the main band
under non-reduced conditions or as a percentage of the sum of the heavy and light

20 chain bands under reduced conditions. Except at time 0, the L-arginine-HCI-
containing formulation showed higher purity than did the NaCl-containing
formulation under both non-reduced and reduced conditions. The observation from
SDS-PAGE was consistent with SEC-HPLC results in that L-arginine-HCl increased
the stability of CHIR-12.12 over NaCl. .

25
Table 3. Comparison of L-arginine-HCI and NaCl by SDS-PAGE analysis.
T=0 4 mo at 25°C | 4 mo at40°C | 6 mo at 25°C
Formulation with 20 mg/ml CHIR- R NR R NR R NR R NR
12,12 % % % %% % % Yo Yo

H+L | Main | H+L | Main | H+L | Main | H+L | Main

SO —
Citrate, NaCl, 0.1% Tween 80, pH 5.5 986 | 850 | 972 | 825 | 911 72.1 96.6 | 76.2

Citrate, L-arg-HCI, 0.1% Tween 80, pH
3.5 088 | 850 ! 974 [ 831 | 913 | 762 | 976 | 78.9
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species. The purity of CHIR-12.12 and its deamidation products content were
5 measured as percentage of main peak and percentage of acidic variants, respectively.
Figure 14, 15, and 16 show the purity, the content of deamidation product, and
the content of basic variants, respectively, in the two formulations, At time 0, the two
formulations had 68.6 % purity and 15.5% deamidation product as well as 15.9 %
basic variants. When stored at 25°C, the L-arginine-HCl-containing formulation

10 remained at higher purity and at higher content of basic variants, and exhibited a
lower percentage of deamidation products than the NaCl-containing formulation.
Upon storage at 25°C for 6 months, the L-arginine-HCl-containing formulation had
47.3 % purity, 12.5 % basic variants, and 40,0 % deamidation product generated,
while the NaCl-containing formuiation had 45.6 % purity, 11.7% basic variants, and

15 42.7 % deamidation product. Although the L-arginine-HCl- and NaCl-containing
formulations showed little change throughout 6 months storage at 5°C, the CIEX-
HPLC results under aceelerated storage conditions (25°C) predict that L-arginine-HCI1
will likely be superior to NaCl in improving the long-term real-time stability of
CHIR-12.12 against deamidation.

20 In summary, this study demonstrates that 150 mM L-arginine-HC] not only
renders isotonicity to the CHIR-12.12 liquid formulation, but also increases the
conformational stability of CHIR-12.12 against aggregation, fragmentation, and
deamidation. L-arginine-HCI is superior to NaCl under accelerated stability
conditions, and the accelerated stability data further predict a longer shelf-life for the

25 CHIR-12.12 L-argininc-HCI formulation.

Examplc 3; Effccts of Tween 80 and Tween 20 in Minimizing Aggregation of CHIR-

12.12 Bulk Drug Substance from Frozen Storage
Frozen storage of the CHIR-12.12 bulk drug substance is preferred over liquid

30 storage for several reasons including increased product stability and shelf life,
decreased microbial growth, as well as elimination of foaming during transport.
However, freezing and subsequent thawing can induce stresses in protein solution by

introducing ice-liquid interfaces and concentration gradient of solutes, The stresses
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of a sugar (e.g., trehalose), a polyhydric alcohol (e.g., sorbitol), or an amino acid (e.g.
glycine) alone could not significantly reduce aggregation of CHIR-12.12 during
freezing and thawing.
This study focused on formulation approaches to minimize aggregation of
15 CHIR-12.12 during freezing and thawing. In this manner, various surfactants were
evaluated in order to minimize the freeze-thaw-induced aggregation of CHIR-12.12,
Although it is unlikely that the actual frozen CHIR-12.12 drug substance would
experience multiple freeze-thaw cycling as evaluated in this study, extensive freeze-
thaw stressing studies are worst-case scenario cvaluations uscd to predict the potential
20 for the formulated bulk drug to aggregate should multiple freezing and thawing

inadvertently occur during long-term storage and transportation,

Materials
CHIR-12.12 bulk DS lots # UA7870, # TC23-2, # UB 1291, # PD010705A,
25 and #CD083005A were used for this study. Tween 80, Tween 20, Brij 35, and
Pluronic F68 were purchased from Sigma, J.T. Baker, Alfa Aesar, and MediaTech
Ccllgro, respectively. The polycarbonate (PC) bottle for frozen storage of CHIR-

12.12 drug substance was purchased from Nalgene.

30 Methods
Except for the control samples, all other samples were subjected to complete
freezing at -20°C or -60°C followed by complete thawing at ambient temperature for

multiple cycles.
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Table 7. Sub-visible particle counts in the fornulations contai ni ng
20 mg/nl Cl1R-12.12, 10 mMsodiumcitrate/citric acid, 150 nmM
L-arginine-HC I, 5 nM L-nethionine, 0-0.2% Tween 20, at pH 5.5.
Concentration of Tween 20 (wv) Particle Counts/m? 10 ttm Particle
Counts/n]? 25 gin Prior to FT Post 5XFT* Prior to FT Post 5XFT 0%
Twecn 20 23 PER1B2E 005% Tween 20 4 24 0 0. 025% TwREHURH7/066757

Three analytical methods were employed to detect CHIR-12.12 protein
ranging from monomer to visible aggregates. Visual observation was performed under
Tyndal light (M. W, Technologies, Inc.) for detecting visible particulates., Liquid
Particle Counting System (HIAC/Royco) was used to count sub-visible aggregates >
5 10 pm and > 25 pm. Dynamic Light Scattering Analyzer (Malvern Nano Series) was
employed to determine hydrodynamic diameters of monomer and aggregates and the

particle size distribution.

Visible Particle Evaluation.

10 The samples for the freeze-thaw study were prepared from CHIR-12.12 drug
substance lot #UA7870 and lot # TC23-2. All samples were formulated in 10 mM
sodium citrate/citric acid, 150 mM NaCl, and pH 5.5 buffer solution by dialysis,
followcd by the addition of varying percentages (0-0.5% w/v) of one of the following
nonionic surfactants: Tween 80, Tween 20, Brij 35, and Pluronic F68. Each sample of

15 2.5 ml was filled into glass vials and subjected to overnight freezing at -60°C and
complete thawing at ambient temperature for up to eight cycles. The samples at initial
time (time ) and after each freeze-thaw cycle were visually examined for clarity and

visible precipitates/aggregates.

20 Sub-Visible Particle Count.
CHIR-12.12 drug substance lot # UB 1291 and # PD010705A were

formulated in the solution (20 mg/ml CHIR-12.12, 10 mM sodium citrate/citric acid,
150 mM NaCl, at pH 5.5), followed by the addition of 0-0.5% (w/v) of Tween 80 or
Tween 20. Aliquots of 20-ml formulation samples were filled into 125 cc

25 polycarbonate bottles and subjected to freezing at -60°C and thawing at ambient
temperature. After five cycles of freeze-thaw, the samples were measured for sub-
visible aggregates = 10 pm and = 25um using HIAC-Royco Liquid Particle Counting
System.

30 Dynamic Light Scattering Analysis.

Prior to and post 5 cycles of freeze-thaw, the formulations (20 mg/ml CHIR-
12.12, 10 mM sodium citrate/citric acid, 150 mM L-arginine-HC1, 5 mM L-
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56 110.05% Tween 20 2 9 0 1 0.1% Tween 20 6 7 1 1 0.2% Tween 20 10
64 1 5 *Key: XFT = no. of freeze-thaw cycles. 20After five cycles of
freeze-thaw, the sanples containing L-arginine-HCL and
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methionine, 0-0.2% Tween 20, and pH 5.5) were evaluated for aggregates using
Dynamic Light Scattering Analyzer.
Dynamic Light Scattering {DIL.S) spectroscopy calculates the hydrodynamic
diameter of particles including monomer and aggregates from the measured diffusion
5 coefficient of the particles using the Stokes-Einstein equation and the assumption that
the particles are spherical. The number of aggregates species and polydispersity are

also obtaincd from DLS studies.

Results
10 Visible Particle Evaluation,

Table 4 summarizes the results of the visual observation. At time 0, which was
prior to initiating the freeze-thaw cycles, all the samples were slightly opalescent
without visible aggregates/precipitates. After one freeze-thaw cycle, a few visible
aggregates/precipitates formed in all the formulations without any added surfactant,

15 and in the formulations containing 0-0.05% (w/v) of Tween 80 and in the
formulations containing 0-0.1% (w/v) Brij 35 as well as in the samples containing 0-
0.5% (w/v) Pluronic F68. The samples containing 0.05%-0.5% (w/v) Tween 20 did
not show any aggregates or precipitates throughout the eight cycles of freeze-thaw,
This suggests Tween 20 is more effective than Tween 80 in preventing the formation

20 of large insoluble aggregates from multiple freeze-thaw cycles. Brij 35 and Pluronic

F68 were much less effective than Tween 80 and Tween 20.
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L- net hi oni ne generated nuch | ess aggregates than the fornul ation

wi t hout Larginine-HCI and L-nethionine, i.e., 169 particles/m? 10
ion versus 1439 or 1671 particles/m? 10 gmin the absence of Tween
20 (see Tables 6 and 7). However, until Tween 20 was i ntroduced,
L-arginine-HCI and L-nethionine did not significantly 25reduce the
freeze-t haw WoRIFa@2¢ggr egates to a m ni mum | evel . ThPETERHIESIE t hat
L- arginine-HCI and L-nethionine are not sufficiently effective in
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sub- Vi si bl e ggr ngnf Th||c Tween 20 s he exci n| ent in
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ydr odynam c drggeter of thg partichEes,pof vy TS PET Oymw | pULfl\;UIIL
intensity of lthe roderer species—ofACHER 1R T97™ hﬂ 185/ hamic Lt ght
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Formuletion 20 mg/m] CHIR-12,12, 10 mM Cirate/Ciwic Acid, 150 mM NuCl, Pluonic F68, pH 5.5

Plur. F68 Cone,
{wiv} T=0 1XFT IXFT 4XFT SXFT EXFT SXFT
0% 50 5, ppl SQ, ppt S0, ppt SO, ppt S0, ppt 30, ppt
0.01% 50 50,afewppt | SO, efewppt | SO, afewppt S0, & fowppt S0, o fow ppt SO, & fow ppt
0.10% 50 SO,afowppt | SO,efewppt | SO, afewppt S0, 2 few ppt 50, a few ppt S0, & fow ppt
0.20% S0 S0, a few ppt $0,  few ppt S0, a few ppt 50, a fewppt 50, a few ppt S0, 2 fewppt
0.50% SO 80, a few ppt S0, 2 few ppt 50, a few ppt 50, a few ppt 50, a faw ppt S0, a few ppt

Keys:  XFT=no. of [recze-thaw cycles; SO = slightly opalescent; ppt = precipilatefaggregate
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Diamet r (mm Polydi. persity Intensity % of Mononer Species Prior
to FT* Post 5XFT* Prior to FT Post 5XFT Prior to FT Post 5XFT 0%
Tween 20 12.2 12.4 0.047

WO 2007/12429% PCT/US2007/066757

Sub-Visible Particle Count.

Table 5 shows the sub-visible aggregates counts per m! of citrate/citric acid-
buffered formulations containing varying concentrations of Tween 80. A downward
trend in the sub-visible particle counts was observed as the Tween 80 concentration

5 increased; the decrease in the sub-visible particle counts was modest when Tween 80
was above 0.1% (w/v), suggesting the appropriate concentration for the use of Tween
80 was 0.1-0.2% (w/v).

Table 5. Sub-visible particle counts in the formulations containing 20mg/ml CHIR-12.12, 10 mM
10 sodivm citrate/citric acid, 15¢ mM NaCl, and varying concentrations (0-0.2% w/v} of Tween 80 at pII
5.5.

Sub-Visible Particle Counts /ml afier 5 Freeze-Thaw Cycles

Concentration of Tween 80 (w/v)
>10 pm =25 um
0% Tween 80 1439 23
(.05% Tween 80 148 3
0.10% Tween 80 44 1
0.20% Tween 80 39 1

Table 6 shows the sub-visible aggregates counts per ml of the citrate/citric
acid-buffered formulations with or without Tween 20. The aggregate counts were
15 greatly reduced with addition of Tween 20 in the formulation, When Tween 20 was
0.05% (w/v) and above, the decrease in the sub-visible aggregates counts aimost
reached a plateau, suggesting the appropriate concentration of Tween 20 was around
0.05-0.2% (wiv).

20 Table 6. Sub-visible particle counts in the formulations containing 20mg/ml CIHR-12.12, 10 mM
sodium citrate/citric acid, 150 mM NaCl, and varying concentrations (0-0,2% w/v) of Tween 20 at pH
5.5.
Sub-Visible Particle Counts /ml afier 5 Freeze-Thaw Cycles
Concentration of Tween 20 (w/v)
=2 10 ym z10um
0% Tween 20 1671 41
0.01% Tween 20 46 2
0.05% Tween 20 32 3
0.1% Tween 20 11 1
0.2% Tween 20 25 1
25 Additionally, Tables 5 and Table 6 show both Tween 80- and Tween 20-

containing formulations generated very few aggregates > 25 pm, and the Tween 20-

containing formulation generated fewer aggregates = 10 pum than did the Tween 80-
-8] -



0. 055 100.0 100.0 0.005% Tween 20 12.2 12.4 0.045 0.045 100.0 100.0
0. 025% Tween 20 12.3 12.4 0.035 0.034 100.0 100.0 0.05% Tween 20 12.3
12.2 0.035

WO 2007/124299 PCT/US2007/066757

containing formulation afier 5 cycles of freeze-thaw. The results indicate Tween 20 is
more effective than Tween 80 in minimizing the formation of sub-visible aggregates
in the CHIR-12.12 citrate/citric acid-buffered formulation,
Based on the results in Tables 4, 5, and 6, Tween-20 represents a preferred
5 excipient over Tween 80 to minimize the formation of aggregates in CHIR-12.12

formulations. Accordingly, additional studies were conducted to further optimize the
concentrations of Tween-20 needed to obviate the formation of aggregates in CHIR-
12.12 formulations. The formulations {20 mg/ml CHIR-12.12, 10 mM sodium
citrate/citric acid, 150 mM L-arginine-HCl, 5 mM L-methioning, 0-0.2% Tween 20, at

10 pH 5.5) were prepared from CHIR-12.12 drug substance lot # CD083005A. 20 ml
formulation samples were filled into 125 cc polycarbonate bottles and subjected to
freezing at -20°C and thawing at ambient temperature. Prior to and post five freeze-
thaw cycles, the formulation samples were measured for sub-visible particle counts
using HIAC-Royeo liquid particle counter. The results are summarized in Table 7.

15

Table 7. Sub-visible particle counts in the formulations containing 20 mg/ml CHIR-12.12, 10 mM
sodium citrate/citric acid, 150 mM L-arginine-HC1, 5 mM L-methionine, 0-0.2% Tween 20, at pH 5.5.

Coneentration of Tween 20 Parti¢le Counts/ml 2 10 pm Particle Counts/ml = 25 pm

20

25

30

(wiv)

Prior to FT

Post SXTT*

Prior to FT

Post SXFT

0% Tween 20

- 23

169

5

0.005% Tween 20

4

24

0.025% Tween 20

5

6

0.05% Tween 20

2

9

0.1% Tween 20

6

7

0.2% Tween 20

10

64

[l Lad E=1 B E==1 N |

== —=]1a

*Key: XFT = no, ol freeze-thaw cycles,

After five cycles of freeze-thaw, the samples containing L-arginine-HCl and
L-methionine generated much less aggregates than the formulation without L-
arginine-HCl and L-methionine, ie., 169 particles/ml > 10 pum versus 1439 or 1671
particles/ml > 10 pm in the absence of Tween 20 (see Tables 6 and 7). However, until
Tween 20 was introduced, L-arginine-HCI and L-methionine did not significantly
reduce the freeze-thaw-induced aggregates to a minimum level. This suggests that L-
arginine-HCl and L-methionine are not sufficiently effective in minimizing freeze-
thaw-induced aggregation of CHIR-12.12.

From the data summarized in Tables 5-7, the sub-visible aggregates counts of
frecze-thawed samples containing (.025-0.1% (w/v) Tween 20 remained comparable

to the respective samples prior to freeze-thaw cycling. This indicates that
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0.031 100.0 100.0 0.1% Tween 20 12.4 12.4 0.035 0.039 100.0 100.0
0.2% Tween 20 12.3 12.2 0.036 0.043 100.0 100.0 Key: FT =
freeze-thaw, XIFT = no. of freeze-thaw cycles. 25 Based on the
vi sual observation, sub-visible particle counts, and the Dynam c

Li ght Scattering analysis, the optinum concentration of Tween 20 was
determ ned t Wape0702B25-0. 1% (W v) for m nim zi ng CHTRPCRUR766EIN
freeze-thaw i nduced

formulations containing Tween 20 in combination with L-arginine-HCI and L-
methionine generated minirmum sub-visible aggregates. Thus, Tween 20 is the
cxcipient in the formulation that cffectively minimizes CHIR-12.12 from gencrating
sub-visible aggregates during freezing and thawing. The effective concentration of

5 Tween 20 was determined to be 0.025-0.1 % (w/v).

Dyrnamic Light Scattering Analysis.
Table 8 shows the mean hydrodynamic diameter of the particles,
polydispersity, and pereent intensity of the monomer species of CHIR-12.12. The
10 Dynamic Light Scattering analysis detected only monomer species in all the samples
prior to and post five cycles of freeze-thaw, as shown by 100% intensity of the
monomer species. This suggests all the samples were mainly composed of
monomers. After 5 cycles of freeze-thaw studies, a few aggregates (possibly dimer or
trimer) might coexist with the monomer in the samples without Tween 20 and with
15 0.005% (w/v) Tween 20, as shown by the increases in hydrodynamic diameter and
polydispersity. The samples containing 0.025-0.1% (w/v) Tween 20 showed little
change in hydrodynamic diameter and the polydispersity values, indicating they

remained at the previous levels of monomers without appreciable aggregate

formation.
20
Table 8. Dynamic Light Scattering analysis of CHIR-12.12 before and afler five cycles of freeze-thaw
of the formulation ¢ontaining 20 mg/ml CHIR-12.12, 10 mM sodium citrate/citric acid, 150 mM L-
argininc-HCL, 5 mM L-methionine, and varying concentrations (0-0.2%) of Tween 20, at pH 5.5)
' Mean Hydrodynamic Polydispersity Intensity % of
Concentration of Tween 20 Diameter (mim) Monomer Species
(wiv) Prior to Post Prior to Post Prior to Post
FT* SXET* FT SXFT FT SXFT
0% Tween 20 12.2 2.4 0.047 0.055 100.0 100.0
0.005% T'ween 20 12.2 12.4 0.045 0.045 100.0 100.0
0.025% Tween 20 123 12.4 0.035 0.034 100.0 100.0
0.05% Tween 20 123 12.2 0.035 0.031 100.0 100.0
0.1% Tween 20 132.4 12.4 0.035 0.039 100.0 100.0
0.2% Tween 20 12.3 12.2 0.036 0.043 100.0 100.0
*Key: FT = [reeze-thaw; XFT = no. of freeze-thaw cycles.
25
Based on the visual observation, sub-visible particle counts, and the Dynamic
Light Scattering analysis, the optimum concentration of Tween 20 was determined to
be 0.025-0.1% (w/v) for minimizing CHIR-12.12 from freeze-thaw-induced
30 aggregation.
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30 Varying concentrations of test monoclonal antibodies (mAbs) are added at the onset
of the microcultures and proliferation is assessed at day 3 by measurement of the

incorporation of CH)-thymidine after 18 hour pulsing,
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restricted. For t . i : e sence of
supernat ant f romB egcdto:ggiast%%ﬂ) P]%H Q}%B?&%%foﬂx%ﬂﬁﬁ@% S%egﬁle_%%%ﬂ)%&a}@&%el I
response al so ocewfileediciihér [ papmelicat suluigbin 00 Baperpyedls Bdhewresgsce

phor bol - 125 15nysfiag- @moﬂp&dmpm@c RIS o) dnha.&l.cﬂnmﬁerszeé(las (1987)
| mmunol ogi cal ReV| an at 990 unol

144: 2955. B-cel I" el é’f“}ggﬂmenm?qﬁlf %%J?ﬂéu t(‘ﬁﬂrztg mAb()E'mere tama ‘?cnlgent -

limiting diluti ohH]etmeqhnmmsraMVeasweimﬁcmms ﬁhecqamqlemtl ty of human B
cells can be actj;madc@tbrésRadey At R 1R @RinAinfihRERB L BE BaeR1d e

el 19" (1000 per GRHT HP HiTvir ¥ oRRoREP e kP PUNGPRd T B000

Rad) 30 the costimulation of anti-IgM induced human B-cell proliferation by mAb S2C6, for

cxample, by at least 75% or more (i.e., S2C6-stimulated proliferation in the presence
of an antagonist anti-CD4() antibody is no more than 25% of that observed in the

absence of the antagonist anti-CD40 antibody). In contrast, no significant inhibition
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EL4B5 cells (5 x 104 per well) in flat bottom nkt-other plates in 200
pl 1 MDM suppl emented with 10% heat-i nactivated fetal calf serum 5
ng/ m phorbol -12- nyristate 13-acetate (Sigm) and 5% human T-cell
supernatant. mAbs are added at varying concentrations at the onset of
the cultures and thym dine incorporation is 25assessed at day 6 after
18 hour pul s™poe®1e4399 31 -1] -t hym di ne. For the prepar &1/063:00066157 cel |
supernatant, purified T cells are cultured at a density of 106/ nl for
36 hours in the presence of 1 gg/ml PHA and 10 ng/m PMA. Wen et at
(1987) Fur J. | munot %%987 17:887. T-cell supernatant i s obtained
by centrifugati off°Bf s “’étEF‘lug’alﬁﬂﬁam%BPQﬂm levans gib 8R4, diregte @Bt i veness
of T-cell super nghandrebrdsidase rirateedldegal) k:pld. fSedhatrésdnwaild iddawdanhd cel | s
in EL4B5-B cel |l gl‘l’ﬂ'll é[%%gé\]pg (‘focﬁ%%eﬁ%rﬁ%la&oﬁ%@ﬂﬁ?fortﬁ Jrﬁﬁérﬁt%gofhumanB

supernatants are poo use I.n experinments. en _assessing the
effect of an ant FEHEBAFOSO&WFF%GWH}&W SE’EK!BBW igscEdchyiigseme Srg with
proliferatison, aadsaaedtonal anti body such as MOPC- 141 (1 g&b) can be
added as a control. An ant agoni st anti-CD40 anti body can
inhibit B-cell proliferation stinulated by the EL4B5 cell line, for
exanpl e, by at | &&s¥ AgBupedsserorié E({B5&ells. ELABS- i nduced B cel |

proli feraLl on2|5(r)} theZﬂﬂ@@t&zﬂ@@%}ﬁdﬁmu@ﬂtl&gﬂ)2345366236b§dm@4@nﬁlﬂiht body is
no nore than 0 observe e, abse otagom st
anti-CD40 anti bot gjkme SEon r’énéo alEg4t318r1 ?o&na{;&&mg °81}"51§f° A

MOPC- 141 wéul d hﬁwlﬂm@ @ilsgﬁbq’fh wygine andfhfimentorigin toppireliRBatq qnéidntf@dmsew@l |

proliferation. Hmaogﬁb@eltsbcréﬁgé ﬂ@smaé@s%zﬁoorrmmmalamyas Pdilﬁ)djrblﬁél on by B

Cells. An ant agoni.st functio n_ant agoni st
of 10i rmunogl obufTF 3} 8’3?5%6?538 “%% “?fg?/ gaft}) PPOBRLSH i ‘3‘?‘\?’? dy can
be tested for t héds thypescode obpamptnt fom agteied iumpn Bycllawses@lpdigltalﬁre

antibody's abi i feyf rdsfdnicARb &!cﬁneh%’ﬁiﬁé@&ﬂsl\héﬂe Ea&ﬂla!@&xkr@{bhg-}z{olﬁz cells
t hat have been stimu manner wth

a cont act -
heti vat ed oo e el TaGR BeR e 05 rre e o s wel |
tissue cul ture pPeR&sndfengoat @How. ihmaoc/ll45855dB keitactatiafin hisci t es
fluid of anti- m 34 ; a gL | ands) .
As i ndicat ed C(C):sthllrnguél at o?ﬁﬁ-ﬁ;g%js 5&%&1 g%&&&ﬂéﬁéh Jﬂﬁxﬁm ?fEB T11.1/1
and CLB-T11.2/1 ‘(‘@i"@’ Of,&H‘Eac“@r‘ii%‘rff“ beraetivRied Rarof %ﬁfi’@)‘d diffgRnHRieaR; t cs
1: 1000 and anti -a(ﬁEifz'lﬂy-;ﬁébtu@sBisZ&//cﬂet@zCUBS7)Aﬂ*ﬁl erdaon 17RAE Net her | ands) .

Subsequent,,y, tonsil er well),
tonsillar cells %g‘{llsﬁoﬁtﬁde{\? X Arggﬁ%%gegter‘gglq%ﬁggre a(“jged The
20fi nal vol ume of4BaeHs Pe1lP Rsuwt“&wéa?bgﬁ%mwroatcfm'ﬁswo@u'dyw cells
are spun down, adabl@ehtd #iEIO%IPatREI bl cSIf Ay ©6d1eihorddie2-
concentrations o i e i stimted
by ELI SA as descl];wrmgqg 438%3’%&93) 1,91(5:'% }Bmgndf Le%tsg)g)naén?mﬁémnﬁﬁde onsill ar
B cells (104 /mevamﬂgaw@el@enmwéﬂdonsw&%@#wrm @ﬁﬂlmlﬂla@lmwamﬁmu fied T

cells (3008 rad, u#e@s@d drugld d}'terllﬂhcﬁlﬁpdm{émtﬁt & ﬂ@mldﬁa@r’ﬂoﬁﬂic Wedahtighaamnt i - CD3
mAb and with or | 1.1[pernr=1tanij Hurlfe g ’?cetﬂ rec? at%(aenﬁ%r Ve(f’sa}fng%)r ?()enourf Hﬁllw

After 8 days of Cu e sup &'h PEiEre
det er m nati on ofpresence of 1 ug/m1 PHA and 10 na/ml PMA. Wen et al. (1987) Eur. J. Immunol.

—

(1987) 17:887. T-cell supernatant is obtained by centrifugation of the cells and stored
at -20°C. The effectiveness of T-cell supernatants in enhancing proliferation of

30 human B cells in EL4B5-B cell cultures is tested and the most effective supernatants
are pooled for use in experiments. When assessing the effect of an anti-CD40
antibody on EL4B5-induced human B-cell proliferation, a monoclonal antibody such
as MOPC-141 (IgG2b) can be added as a control.
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i mmunogl obul i n production by the B cells. Imunoglobulin production
by the B cells is assessed by the ELI SA assay descri bed bel ow. The
anti-CD40 antibody of interest is added in varying concentrations
fromthe onset of the cultures. As a 30control, mAb MOPC- 141 can be
added. An ant agoni st anti-CD40 anti body can inhibit 1gG and |1 gM
ant i body prodxaiigenef B cells stinulated by human T eettigotipseas?

| east 50% or nore (i.e., T cell-induced anti body production by B
cells in the presence of an antagonist anti- CD40 antibody is no
nore than 50% of that observed in the absence of the antagoni st

anti - CD40 anti body). ApAnteggpiet pafs ¢ D40 gn1 g e inhibinB rellgulifetienstimulagpc. 141
woul d have no si gnthé Ei@8teliding, €@ txample, byadbadt+15Wdunead (anElL4Be-diduced B

production by B ¢gl, o%fmﬁﬁhh f&&%xfin%m ogn}g@Aﬁ@abm%gwey,nghare

QJantl fication. ent rations
estimat ed by ELI K¢ ofgigt ghegryed EquegAsemeaf @%an&s@m&@atc@d fHtibesiyly 11 i g/ i
nouse anti -shunman cdngﬁr Rt Ot b6dyQilch (EMBPCABLRIdGaRIno filefidie et dnands)

or with 1.2 jigl/ IngrAb 4102 (Tago, Burli ngane,
CA) in 0.05 Mcar ona e‘(?elg%rl ﬁprm%&%%n by incubation for 16 10h
at 4C. Plates are washed 3 tinmes with PBS—0.0S% Tween- 20 ( PBS- Tween)

and saturated w Hb}mﬁ%efzwezp& A&warmmawoaumd}@scame plates are

i ncubated for 1 at .37 h . d dons of th est
sanples. After 3 wasﬁ“"’lna m ‘Jfﬁgoa“n%ﬁ‘h’tcan‘%‘ E]orbﬁa“maﬁ%’af‘ f{)n for 1 h

at 37C wi tlf 1 nglﬂm@l@xhndmwbrabéi @ls. fPoasteCR#Htantitipdnambd tepGd fhthisVE
16-01 (CLB) Or MBpis? aafiohis i/ y M P he Mebclis Gl Glflloe P ates ar e

15 washed 4 tinmes and oun ero i dase tivi reveal ed by the
addi tion of 0- pwgw?%@wa ety G e Been i S0 Rbar o ser um
(HOO, CLB) |s us@dcmd@tmgmabhﬂlswvaedsltcaﬁﬂmmccdlwlm afsgy. Tiethis maass 86y .

The article "a" @Qﬂlssu@@ulrm% ﬁteyﬁ@g)atl@@\:/@i 900 B bESr adofes AR o 95 @ than
one (i.e., 20to at | east one rammat | cal obj ect of

article. By way BfbE-Em3EL *éﬁ““éﬂ”é’r’r@ LA W S AL
Al publicati onsmabshrgzededrunti @PPMAGATLBETIS. 1iremt Claned . 2 INCLBmsterdam,

spect {1 cat1on ar ehadbeak) Y Blict Ny Ehy b DOSELSKI| g T the art

to which this |nvent|onT€ t al ns. i cat1 ons and
appl i cati ons ar eARYEFEN SlF‘ﬂ?G?Sét%‘BsewnthetP@fl’éh%@ll% (Hrafhﬁtéd %@H@ad
25extent as if ene periwalt) tuistiiuees cepind’iperarcil Dind @IL-2020 @A) afplct.CEEI on was

speci fi calby andﬁlk[k%h,}lﬂ' gﬁ&&{}&éﬂ Jg G3bed. M?er@%aﬂs '191% E?ﬁugtd&% g

r ef er ence. ore ol Ng 1 nven descri bed
in some detail bSF“\Kiﬁ‘j/b“B@F““Fquliﬂ?f"F%ctdl (ig cawent@mmﬁhémwwﬁw{a%@es of
clarity of under@hasigliangles it éstithtbd byBRISBRY H@ttbed 2R, certai n changes and

modi fications nmay beF‘%I’ «.gé:ngbo&; Sgnt pr%aqltc? v.lElar% l?s?ﬂ)e/weql) atrehc%]h;‘fgdatg)np t%nded
cl ai ns. Appl i can

with irradiated purlﬁeg T cells (3000 rad 10 /well) m 96-we1] plates, coated with

25 anti-CD3 mAD and with or without differcnt mAbs to costimulate the T cclls. After 8
days of culture the supernatants are harvested for the determination of
immunoglobulin production by the B cells. Immunoglobulin production by the B
cells is assessed by the ELISA assay described below. The anti-CD40 antibody of
interest is added in varying concentrations from the onset of the cultures. Asa

30 control, mAb MOPC-141 can be added.

An antagonist anti-CD40 antibody can inhibit IgG and IgM antibody

production of B cells stimulated by human T cells by at least 50% or more (i.e., T

cell-induced antibody production by B cells in the presence of an antagonist anti-
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PP028228. 0002(325023) International application No. PCTIUS2007/

| NDI CATI ONS RELATI NG TO DEPCSI TED M CROORGANI SM OR OTHER BI OLOG CAL
MATERI AL (PCT Rule 13bis) A The indications nade below relate to the
deposited m croorgani smor other biological material referred to in

t he description on page 40, line 5 B. |DENTIFI CATI ON OF

DEPCSI TFur t haio 2despogest s are identified on an Nane of dEPURNTORYS?

i nstitution American Type Culture Collection Address of depositary
institution (including postal code and country) 10801 University

Bl vd. Manassas, Virginia 20110-2209 USA Date of deposit 17 Septenber
2003 Accession N& tilpogyis sesmore ghan RPryf thptRiSIVed Rite ErTICONS e @PagiEt bl ank
I f not appli cabl eyildD48 aimtibbdyy. MRtdne43t, b Son€A AlitibBdyeeth@OMARC-141 would have

no significant effect on T cell-induced antibody production by B cells.

5 ELISA Assay for Immunogiobulin Quantification.
The concentrations of human IgM and IgG are estimated by ELISA. 96-well

ELISA plates are coated with 4 pg/ml mouse anti-human IgG mAb MH 16-01 (CLB,
Amsterdam, The Netherlands) or with 1.2 pg/ml mouse anti-humnan IgM mAb 4102
(Tago, Burlingame, CA) in 0.05 M carbonatc buffer (pH = 9.6), by incubation for 16

10 h at 4°C. Plates are washed 3 times with PBS-0.05% Tween-20 (PBS-Tween) and
saturated with BSA for 1 hour. After 2 washes the plates are incubated for 1 h at
37°C with different dilutions of the test samples. After 3 washes, bound Ig is detected
by incubation for 1 h at 37°C with 1 pg/ml peroxidase-labeled mouse anti-human IgG
mAb MH 16-01 (CLB) or mouse anti-human IgM mAb MH 15-01 (CLB). Plates are

15 washed 4 times and bound peroxidasc activity is revealed by the addition of O-
phenylenediamine as a substrate. Human standard serum (HO0, CLB) is used to

establish a standard curve for each assay.

The article “a™ and “an” arc used herein to refer to one or more than one (i.e.,
20 to at least one) of the grammatical object of the article. By way of example, “an
element™ means one or more ¢lement,

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
publications and patent applications are herein incorporated by reference to the same

25 extent as if cach individual publication or patent application was specifically and
individually indicated to be incorporated by reference.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be obvious
that certain changes and modifications may be practiced within the scope of the

30 appended claims.
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page 40, line 5; page 41, line 2 D. DESI GNATED STATES FOR WHI CH

| NDI CATI ONS ARE MADE (if the indicators are not for all designated
States) E. SEPARATE FURNI SHI NG OF | NDI CATI ONS (| eave bl ank if not
applicable) The indications listed beloww |l be submtted to the
International Bureau | ater (spooky the general nature of the

I ndi cati ons &OQpo07/1248¢cessi on Nunber of Deposit') FoRPCT/B%20070663]
O fice use only For International Bureau use only o This
sheet was received with the International Bureau on:

Applicant’s or agent's International application No.

file referance PP028228.0002(325023) PCTIUS2007/

INDICATIONS RELATING TO DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

(PCT Rule 13bis)

A.  The indications made below refate to the deposited microorganism or other biological material referred to in the
description on page 40, line 5

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an
Name of depository institution

American Type Culture Collection

Address of depositary institution (including postal code and counlry}

10801 University Blivd.
Manassas, Virginia 20110-2209 USA

Date of deposit Accession Number

17 September 2003 PTA-5542

C. ADDITIONAL iNDICATIONS (feave blank if nol applicable} This information is continued on an

page 40, line 5; page 41, line 2

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicafors are not for all designated Stales)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be submitted to the International Bureau later (specify the general nature of the inications
e.g.. “Accession Number of Deposil’)

For receiving Office use only For International Bureau use only =

E This sheet was recsived with the intemational application ] This sheet was recelved with the
International Bureau on:

Authorized officer Authorized officer

Form PCT/RO/134 (July 1998)
-39 -



I D This sheet was received with the international application

Aut hori zed officer Aut hori zed of ficer
WO 2007/124299 PCT/US2007/066757
Applicant's or agent's Internalior:al application No,
file reference PP028228.0002(325023) PCTIUS2007/

INDICATIONS RELATING TO DEPOSITED MICROORGANISM
OR OTHER BIOLOGICAL MATERIAL

{PCT Rule 13bis)

A, Theindications made below relale to the deposited microorganism or other biclogical material referred to in the
description on page 40, line 5

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an
Name of depository institution

American Type Culture Collection

Address of depositary institution finchuding postal code and country)

10801 University Blvd.
Manassas, Virginia 20110-2208 USA

Date of deposit Accession Number

17 September 2003 PTA-5543

C. ADDITIONAL INDICATIONS {leave blank if not applicable) This information is conlinued on an

page 40, line 5; page 41, line 2; page 67, line 17

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicalors are no! for alf designafed Staes)

E. SEPARATE FURNISHING OF INDICATIONS (leave biark if nof applicabls)

The indications fisted below will be submitted to the Intemational Bureau later (specify the general pature of the incications
e.g., "Accession Number of Deposil’)

For receiving Office use only For International Bureau use only ==

[] This sheet was received with lhe international application L[] This sheet was received with the
Intemational Bureau on:

Autharized officer Authorized officer

Form PCT/RO/134 (July 1998)
, -90-



Form PCT/ RO/ 134 (July 1998) Applicant's or agent's file
reference PP028228. 0002(325023) International application No.

PCT/ US2007/ | NDI CATI ONS RELATI NG TO DEPGSI TED M CROORGANI SM OR
OTHER BI OLOG CAL MATERI AL (PCT Rul e 13bis) A. The indications nade
bel ow relate to the deposited m croorgani smor other biological

mat eri al refevoweb/i2g9 n the description on page 40, | PORURIB066757

| DENTI FI CATI ON OF DEPCSI TFurt her deposits are identified on an

~ ATCC

© OB Usitversity Bive  Midnganac, YA ZTMEZIT ~ Telogbones 7033652700 » PAK: TRIIESITS

FUPATEST TREATY ON THE INYERNATTONAL RECOGNITION OF -
TRE DEROSTY OF MICROORGANISMS FOR THE FURPOSES OF PATERT PROCEFURE

: INTERNATIONAL FORM
RECELFT IN THE CASE OF AN ORIGINAL DEPGSIT ISSUED FURSUANT TO RULE 7.3
AND VIABSLITY SYATRMENT ISSUED PUREUANT TO RULE 10,
Fos {Nams il Addrews of Pepoattor ov Atosey)

Chirgn Carporaton
Atz Karen Vam Noto
4560 Horton Soeet

Emeryvills, OA 94508

Depuilted wa Behilfol: Chinm Corgioradkon

Fentifiestink Raference by Deposttor: . Patent Peposit Desigvntion
Mowse Bybridoma 131.258.5.9; CIMCCH12047 PTA-5542
Moute Hyboidomu 15388201006, 14, 12: OMCC# 12058 PTA-5543

The dupesits woro Revamponied hy: | _ 2 simitiic description | a proposed taxozomie description inticated

" pbave. The deposits wers recelved ber 17,2003 Iz H ot -
Ay uuPted&:p Seprem L2003 by Ykis Interantional Depository Anthority und have

AT YOUR REQUEST: .5 Wo will inform you nf requcats fo the atrains for 30 Feers.

‘Theytralag Wil be mode avallabie Ifa pared oftice slgnatory 1o the Bodapest 3

Th ; pest Treaty cortitie one's vizht to
reaivey or e U.S, Eatont f3 feyned eittng the siraing, mmd ATCC by fastructod by thia Upited m{nn'?r:%hmt &
Frademark Offics or the depositur te release said strafng,

I the gubures shoild dio or he Anptroved duviag the offecti m £ho ¢ e 3t b
respousibility to replace them with living exttures of the sam:. of the depoxit, it shall he yoor

The strsing will be wizintetned for a period of at least 30 years from daic of de Ti )
" k d POSTt, pr Tive yesis afer tha

MG FeCHT HQues for a gaaple, whichever is konger;, The Uui d -

igmatory ta the Tad n Fl%.wh ever is longrr Thc United States and wany othey sombrles nre

v’l.;l:i:hmhm:y of {he waltorey cited above wax te3icd Scptomber 23, 2003, On that date, the cultures wats

Intoruational Depository Autharity: Amevicen Typs Culturs Colleotion, Manasas, VA 201102205 DSA.
Siguaturz ol person kaving muthocity £ mepresont ATCC:

Date; Octobor 2, 3003

Mavis Harris, Pateut Sporialist, ATCC Patant Doporitory

cc; Lise Alsxagder
Raf; Dadket or Caps Ne.: P20107.001
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Name of depository institution American Type Culture Collection
Address of depositary institution (including postal code and country)
10801 University Blvd. Manassas, Virginia 20110-2209 USA Date of
deposit 17 Septenber 2003 Accessi on Nunber PTA-5543 C. ADDI TI ONAL

| NDI CATI ONS (| eave blank if not applicable)This information is
continued on an page 40, line 5; page 41, line 2; page 67, line 17 D
DESI GNATED STATES FOR WHI CH | NDI CATI ONS ARE MADE (if the indicators
are not for all designated States) RATE FURNI SHI NG CF

| NDI CATI ONS gene bl ank if not applica he indications |listed
below will be submitted to the International Bureau |later (specify

D eer ol o U SR Sa0 R %o Bpcsd A SRR T O
an antagonist anti-CD40 monocional antibody as a therapeutically or
prophylactically active component, wherein said monoclonal antibody is capable of
specifically binding to a human CD40 antigen expressed on the surface of a human B
cell, said monoclonal antibody being free of significant agonist activity when bound to
the CD40 antigen expressed on the surface of said B cell;

an amount of arginine in its acidic form (arginine-HCI) sufficient to render
said composition near isotonic; and

a buffering agent to maintain the pH of said composition within a range
from about pH 5.0 to about pH 7.0, wherein said buffering agent is a citrate/citric acid
buffer;
wherein said anti-CD40 monoclonal antibody is selected from the group consisting of:

a) 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 comprising a light chain and a heavy chain,
wherein said light chain comprises the amino sequence set forth in SEQ ID NO:2, and
wherein said heavy chain comprises the amino acid sequence set forth in either SEQ ID
NO:4 or SEQ ID NO:5;

c) a monoclonal antibody comprising a light chain and a heavy chain,
wherein said light chain comprises the variable and constant regions of the light chain
sequence set forth in SEQ ID NO:2, and wherein said heavy chain comprises the variable
and constant regions of the heavy chain sequence set forth in either SEQ ID NO:4 or SEQ
ID NO:5;

d) a monoclonal antibody comprising a light chain and a heavy chain,
said light chain having an amino acid sequence encoded by the nucleotide sequence
shown in SEQ ID NO:1, and said heavy chain having an amino acid sequence encoded by
the nucleotide sequence shown in SEQ ID NO:3; and

e} the monoclonal antibody of any one of preceding items a), b), ¢),

and d), wherein said antibody is recombinantly produced in a CHO cell line,
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For International Bureau use only O This sheet was received with the

I nt ernati onal Bureau on: O This sheet was received wth the
I nternational application Aut hori zed officer
2, The composition of claim 1, wherein said composition has an osmolality

of about 240 mmol/kg to about 360 mmol/kg.

3. The composition of claim I, wherein the concentration of said buffering

agent is about 5 mM to about 100 mM.

4, The composition of claim 3, wherein the concentration of said buffering

agent is about 5 mM to about 20 mM.

5. The composition of claim 4, wherein the concentration of said buffering
agent is about 10 mM.
6. The composition of any one of claims 1 through 5, wherein said buffering

agent is a sodium citrate/citric acid buffer.

7. The composition of claim 6, wherein said composition has a pH of about

pH 5.5,

8. The composition of claim 1, wherein said composition comprises arginine-

HCI at a concentration of about 50 mM to about 200 mM.

9. The composition of claim 8, wherein said composition comprises arginine-

HCl at a concentration of about 100 mM to about 175 mM.

10.  The composition of claim 9, wherein said composition comprises arginine-

HCl at a concentration of about 150 mM.

11.  The composition of claim 8, wherein the concentration of said buffering

agent is about 5 mM to about 20 mM.
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Aut hori zed officer Form PCT/R0/134 (July 1998) WO

2007/ 124299PCT/ US20 0 7/ 066757 ATCC am enanel aanmeneaneneem s

JU Vai vcrdt 1xl y4 weans; Vitaalificzna Thoppone 7413465419e ' nog;
1434165474f1 711. 1DATZ6T nEATY ¥ | TES | NFLRNS- TEDNAL RECOUNI LTI ON Dl i
TI M DEPCSI T OF adi at OORGAN sl as FOR THE FURPOSES OF PATENT nmacaw=

| NTERNATI O VAL AN( RECEIPT INtill CASE OF AN ORI G NAL introsn | SSUED
PURSUANT TO RULE 7.3 MM nturtant st ATEMENT | SSUED pURBI JAbi T TO ME

In. "TO (UMNV r I At he
AMY: Rerun VanP{Iot ﬁg&g@%ﬁ&g&%ﬁ@tﬁ }r%r{%@;@ |tﬁ“&r&%ﬁ%ggeﬁgo arta
oe Dehelt eitratéfutnemxdlbnﬁcrdmdﬁﬂmmk ttteiconcehiritionyod naid bhiferDaagent iPatoant 0

Deposit Dmigstati.on Nouse f. 4.1 01400012047PTA- 6542
Mbueo cl , JHPieR &Eﬁ% Sqraeosdies s & ji‘e??n@"ig&% SCC412056PTA- 5543

13.  The composition of claim 12, wherein said composition comprises

arginine-HCl at a concentration of about 150 mM.
14,  The composition of claim 1, further comprising a surfactant.
15.  The composition of claim 14, wherein said surfactant is polysorbate 20.

16.  The composition of claim 15, wherein said surfactant is polysorbate 20 at

a concentration of about 0.001% to about 1.0% (w/v).

17.  The composition of claim 16, wherein said composition comprises

polysorbate 20 at a concentration of about 0.025% to about 0.1% (w/v).
18.  The composition of claim 1 or claim 14, further comprising methionine in
an amount sufficient to inhibit oxidation of at least one oxidizable amino acid residue in

said anti-CD40 monoclonal antibody during storage of said composition.

19.  The composition of claim 18, wherein said composition comprises

methionine at a concentration of about (.5 mM to about 20.0 mM.

20.  The composition of claim 19, wherein said composition comprises

methionine at a concentration of about 1.0 mM to about 20.0 mM.

21.  The composition of claim 20, wherein said composition comprises

methionine at a concentration of about 5.0 mM.
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The depurate way noconponbtonetentific description .a proposed

hrmaxi mal ¢ rkseti phon haticatcd above. The deposits were received
Atonalities' 17,2003 by thts International Depository matherity end
have bete 'tenpted. AT TOOR gutzU Isir: 2SNv* 1411 Inform

Tenures: quests for tho stratus for 30 years. Theatral sw WIIl be M
avai labl e |l ea pattni ornee signatory to the audaptut Treaty certifies
one's tight to rents, or Uh U S. Patent la laned yid,* the strains,
mad ATCC k katg,uct Y/ . T Dram or
t he depositor {23 Tglg'g? éméggﬁtclﬁn s@ragfgg‘%\&\%éﬁggﬁ{r}éu ?1%&?@&%@8 r be

si eukuy eantdgomist gnti-0® 46 nfoemotlionad attirody @ predest idegid sompositionAtdi he your

responsibility to | a t he Lth Jiving mate | VA ar the Sane. The
straine ﬁ?q*n%éloﬁﬁ?%ﬁ’éff ﬁ.gygpgmo\gb%#ﬂ(pdn Lat | east 30 years from
date of &oet, or rnre years rarer laris nmeat neat Mon fur a maple,

whi chever is |longer. Tbhettnitcd Status and way other aountrito art
atones? to the3Buddpesemmesitipnof clejia 22, vdisrdin sajd antegonistpati: P40 t ed

above wa : . rs
i et t adgnocrgh HREAPI Y Eefcn <Al LoingRidoRal o Sk G BF P Mo Tugf ©
MAMP7 S| Vio abdut 3500h@/mA20, 9 1: 1$A. Signature of twunx having enmberity to
represent ATM ?qv:. Thant, Patent Specialist, ATCC Patent
DepositoryDatc October 21104 cc; Lint Altzeador Rat D44.1rat or One
1762 P20107.00%, Cpfb Mindoshichlo®lafin b Ghtieekiplhad sBsRMIst &31-cOAOPOSI ti on
conpri si ng: ] an antagoni st anti-CD40 nonocl onal anti body as
a t her.apanenoglenphangbodyrip pregen in Jatdgomposition ata coneapbaiean of ahprtrldidn sai d
nonocl on i i abl e of specifically binding to a hunman
CD40 ant ia'ég%ﬂgdx%%gggsﬂé%m n the surface of a human B cell, said

nonocl onal anti body being free of significant agonist activity when
bound to the 0 ti(?rﬁg %x%rgs%edlo t he surface. of .sailﬂ B cell;

an amount of &rgi nitABRCYTPISTENRLFAIR 15 eﬁ?’ﬂ%ﬁ“ﬁ?ﬂ’?f@tﬁﬁﬁs% fti%ient to
render sabfip&RiRGTabdiR2°0 RHbolSIT IO Lperid df at least 18 months.@ buf fering
agent to maintain the pH of said conposition within a range from
about pH 5.0 to about pH 7.0, wherein said buffering agent is a
citrate/citriggaci e ' [Nt b = :

anti body | 5 oot ot {orusioBOELEIT L ARlcfti Bhd s IR I AAAE R by
monoc| ond5°@furialpedyd it Radt? méntbdt ai nabl e from the hybri doma cel |

| ine deposited with the ATCC as Patent Deposit No. PTA-5543;

b) a nonocl onal antibody conprising a |light chain and a heavy chain,
wherein sai d byght AGRMdIliGeIPHanaRulidAEcanfosRios Sk Seintdgehishantin
SEQ I D NQ. 2, and wherein said heavy_cha(iﬁiﬁlii corrpri,sgﬂsmﬁ,e am'ggo acid
sequence W40 meaclonalantibedyas adesraneptivatly ot propksgeyticgllotise component,

¢) a nongek o . N in.
wherein Sy ik RERtm IR afe brea L AL IO KB 200 T
of the | ingMi arclchufifesngagnt® mantaindhe pH bfisaBEQnifosiNGn &/ithancrangeefran n

sai d heav haj onpri t he vari.abl g and constant reqgj ons. of..t he
oty cndbritaB Do ROBRULATY o) PRl st B HcseF RO s SRR Bridor
d) a nonoaffonak camiehipaiiby of baut 5$iM o sbout BINNM; bieFei & anthpparyaitibai n,
said light chain having an am no acid sequence encoded by the

nucl eot i dd40dpRnerioralanbibedy s selgetsd frymhe grougsansisging okeavy chai n havi ng

an ami no aci d sequgnce Qb i own in
SEO 1D NO.3:  and Hnce RPHRASHRY altlh8aPLANETS 18 SbARIHR Mot BB

hybridoma cell line deposited with the ATCC as Patent Deposit No. PTA-5543;

b) a monoclonal antibody comprising a light chain and a heavy chain,

t he

wherein said light chain comprises the amino sequence set forth in SEQ ID NO:2, and
wherein said heavy chain comprises the amino acid sequence set forth in either SEQ ID
NO:4 or SEQ 1D NO:5;
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e) the nonocl onal antibody of any one of preceding itens a), b), c),
and d), wherein said anti body is reconbinantly produced in a CHO cell

l'ine. 2. The conposition of claim1l, wherein said conposition
has an osnolality of about 240 nmol/kg to about 360 mmol / kg. 3.
The conposition of claim1l, wherein the concentration of said
buffering agent is about 5 nMto about 100 mM 4. The

conposition of claim3, wherein the concentration of said buffering

agent is about 5 to SR i{i >l ai m
4, wherein the concentr gﬁ% tl)ur)ld%?alé%@b& d%ﬁ??%%nﬁgmd%%n ]?gﬁéa%@%f{ 9 Ii}ba(hkrﬂ\/l
6. The cowimysinsaidhightfchainyompases fthectaainbls arld ¢dnstantgbgibns offiiey Bght clsean d

bufferi t i . ' jtrate/citri id buffer. . .. Th
comosi {1 Aare s e 8 SEONBYPiY. Bl whetistia BendieisSmyne e vapdile | ph

5.5, and cBnstahld PepfNBOHe he Ay cﬂﬁin%bcfl@eme]sct fohR iPéitheB9EQ IDNGAr BEON
conprises _arginineHCl at a concentration of about 50 mMto about 200
mvl IDNO:5The conposition of claim8, wherein said conposition

conpri ses argi ni nekcl agn.gnga&ﬁ?%t{bgm,%f}nl %@QQ%&%AM%%?EM{

175 mM 10. The conpositl erelrn sal
conposi t iseid Igghhginirstesingragianiimeddid segterge emodaity the norleaide adapatcel 50 MM

11. The c 0Si {1 | ai,m, wherein the concentrati on of sai
but £ or 1 ngranem St RloiE 4 Hi nes i hatingn amino Beid Sequpfosgpeda’by
Conposi titﬁ@n&ﬂeoﬁh@édﬁhéﬁcesmﬁi%\%ﬁiﬂdﬂ%ﬁ&ri ng agent is a sodium

citrate/citric acid buffer, and wherein the concentrati on of said
buf feri ng agent i s®abouthe n@naslpna petibody af evrane of preedingitens 249)od),

about pH 8 8y whercin sahPantiblEy § QURAB Ao BLGLH FLID et n sai d

conposition %orrprl ses argi

concentration of about 150
! 14. The conposition of claiml, further conprising a
surfactant. 2 . The gl.grrp?sliligp f claim 14, wherein. said
surfactant is2fol y3 Bt sRaRes vlaim I COMPESPR BARSR | ai m 15,

wher ei n sadifine W acd adicenit@tipR by 4RLPPI0EN MOt theb RiMnE REEAT] Pauaf about
0.001%to_ about 1.0% (wW V). 17 e conP05| t1on of claim 16,

. T
wher ei n SHfae/ebieRek at p 6pncEBIRIioN O& abqyd f ydd idmahort 20mid, wheesimeaiht r at i on
of about BrBes6r s @A ABorkd W60 and an osmolality of about 250 mmol/kg to

about 330 mmol/kg.

29, The composition of claim 27, wherein said composition further comprises
methionine, polysorbate 20, or both methionine and polysorbate 20, wherein said
methionine when present is present in said composition at a concentration of about 0.5
mM to about 20.0 mM, and wherein said polysorbate 20 when present is present in said

composition at a concentration of about 0.025% to about 0.1% (w/v).

30.  The composition of any one of claims 27 through 29, wherein said
antagonist anti-CD40 monoclonal antibody is present in said composition at a

concentration of about 10.0 mg/ml to about 35.0 mg/ml.
31.  The composition of claim 30, wherein said antagonist anti-CD40

monoclonal antibody is the monoclonal antibody CHIR-12.12 obtainable from the
hybridoma cell line deposited with the ATCC as PTA-5543,
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18. The conposition of claim1 or claim 14, further conprising

met hi onine in an anount sufficient to inhibit oxidation of at |east
one oxi di zable am no acid residue in said anti-CD40 nonocl onal

anti body during storage of said conposition. 19. The
conposition of claim 18, wherein said conposition conprises

met hi oni ne at a concentration of about 0.5 mMto about 20.0 nM

20. The conposition of claim19, wherein said conposition conprises

met hi oni ne at B COE%%PBI@F%S%%@I?&EOT%% wéalmﬁrogle HM]E]&salb[R%tUgggl QOrM in

21. The conpositio sal'd conposi tFoh” conpri ses
met hi oni nigcatihg a sudgere Batitigni canteralr pemalignant@ondition that is associdtzd withe

conposi ti f any, one of clains 1 through 21, wherein said
ant agoni s‘?B%\(ﬁ'F’fﬁr%Eé cgl%ocl onal antibody is present in said

conposition at a concentration of about 0.1 nmg/m to about 50.0
mg/ . 23. The conposition of claim?22, wherein said
ant agoni st ant33- CD4be pomprsitionaf claim Phoderdinsaid eaneertis pharapsgriged by

conposi ti . ration of about 1.0 ng/m to about 35.0
ng/ m . &Bpﬁéﬁf? E%S%frposi tion of claim 23, wherein said

ant agoni st anti-CD40 nonocl onal antibody is present in said

conposition at,,a concentration_of.about. 10.0,pg/ mM .to,abo 35.0
eoies e CHRETuR o or S5 orhers seid Sinberds fp Elidfhor the

conposi t i @sup con§ikRiY of noh-HOdEBARS BN, Sromb AMiphdbyticAealaiid, niiifior a
period of” at |east 18 nonths, 26. The ‘conposition of claim i1,
wher ei n gayedped Borsdlilymphomas highzgsade Bagelldyaphonss terorediatepgrpdedd cedt  at

east, 3, Thbftig o grae B Ao colo ket RABGARGAIL LRl 00Tt 0
t her apeutHaigkinys diseage; plabiyacyainta; &lliguladymptonaofobiiatnsmaliclgavedne in its
200 md - SHEPOTHG P g Eb e g oras A PP T e DA ¢ i o
W thin a &fie8mbn L AN IRlphondd, diffusdieial Ipdbioctic Whphema, sai d

buffering agent is sodiumcitrate/citric acid buffer at a
concent r Pelymphycyassukensa, mpheplagmaciyticdpmphgmaymargingl zeng lymaheragoni st

ant i CD40 akted N i i OB Shiskik N9
e i S Lo Ry S e P e L.
t he hybr ilgopteoneehdiry delldeidemis diffude largelvell hyenphdfia, medikaineilbrgP&xedi t No.
PTA- 5543; . . . .
. lymphoma, lymphomatoid granulomatosis, intravascular lymphomatosis, diffuse mixed
cell lymphoma, diffuse large cell lymphoma, immunoblastic lymphoma, Burkitt’s
lymphoma, AIDS-related lymphoma, Waldenstrom’s Macroglobulinemia, mantle cell

lymphoma, and heavy chain disease.

3s. The composition of claim 32, wherein said cancer is a non-B cell

hematological malignancy.

36.  The composition of claim 35, wherein said malignancy is selected from
the group consisting of acute leukemias, myeloblastic leukemias, acute myelocytic
leukemias, promyelocytic leukemia, myelomonocytic leukemia, monocytic leukemia,

erythroleukemia, chronic myelocytic leukemia, and polycythemia vera.

37.  The composition of ¢laim 32, wherein said cancer is a solid tumor

comprising neoplastic cells expressing CD40 antigen.
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b) a nonocl onal antibody conprising a |light chain and a heavy chain,
wherein said |ight chain conprises the am no sequence set forth in
SEQ ID NG 2, and wherein said heavy chain conprises the am no acid
sequence set forth in either SEQ ID NO 4 or SEQ I D NO 5;

c) a nonocl onal antibody conprising a |ight chain and a heavy chain,
wherein said |ight chain conprises the variable and constant regions
of the light chain sequence set forth in SEQ ID NO 2, and wherein
sai d heavy chain conprises the variable and constant regions of the
heavy chain sequence set forth in either SEQI1 DNO 4 or SEQ I D NO 5;
d) a nonocl ond8. anflihbooypasitivpraf skaimy 33, Whegdin saidhsilid tamar ia s¢ledsd/frarhai n,
said Iighb chai n ha%i ngg\ﬁn am.no agi d sequence encoded. bXa t he

nucl eot | B¢ SR EMSETER BEINNS FRTERIING. Bre) SPromame. QYA RESIOMEHKT havi ng
an am no @edisbnfe G6I6R 6AciRbHRAARMatblddder AHGAREY, 1tk cARIHIBAC LasiiROWN 1 N
SEQ I D NG 3;, and e) the nonoclonal antibody of any one
of pr ecedi3Fandnde pEDSIEYe capger, renal celleprenoma,masopharynssplragindnie sguampus
reconbi n I 4 ; |..L . onposi tion
of clai mad% ,CXIC 3&3?@1‘9%54 %p?g%§|&§+'}5aﬁ célg%lrclagcei%méar’ gl?dn?a-rgezﬁﬁ 1l at a
concentration of about 150 mM and the buffering agent is sodium

citrate/citrigg,acid,at a caoncentration.of .aboyut 5 tQ about 20 mMM
wher oi 1 sai d A8mpodhE FTPHEERa! pit ¢ st Bipre ngliged] B i
osnol al i triorbloRll QdinmbpRh P lrdetrhRied bighiticaiRe (MUK J. 29. The
conposition of claim27, wherein said conposition further conprises
net hi oni ne, pol ysorbate 20, or both nethionine and pol ysorbate 20,
wherein said t hi gqj [ - ' jition
At & concent Pt on 1oy CapAIRRUERRTRL o dyBheaRligh ] (Rt SCREBR ' 00 o
pol ysor bateati®da subiat avargemtinilanmpateyaiigeaseror sufionoompbseiasd thet iat  a
concentrati on (af . b@géoo. 025% %@l about 0.1% (wv). 30. The
conposi t i45PCBfe é’ﬂ@' BIPTEFRENE 27 t hrough 29, wherein said

ant agoni st anti-CD40 nonocl onal antibody is present in said

conposition at a concentration of about 10.0 pg/m to about 35.0
ng/ m . 431. Fhecronastion of eaimb#0, syharein ssil inflpramatory dissage or

ant agoni sl igihine Fidfe RORRELA %Wgﬁo@g@aﬁs&sﬁp@ Bﬁﬂf&ﬁ@%@g&f@g&%@ y

CH R-12.12 obtai nable fromthe doma ce I'ne dep t he
ATCC as (SLE),3lstaid lupus, lupusg@phiitise sarenigosisi juvenileadbotis iegmatvidarthrivise  of

clains 1_throu 231 Jor.use,in treating a supj.ect having a.cancer or
o el R i e { Rhptore! MBS losith sBordit, Ebust Bttty RuGRRTSH

cell's.  an organd¥-tissReraaspiRRSrift Gétsudfhodll didelRePrultiphatRIdtisSRypdr NCer is
characterized by neopl.astjc B cell growh. 34. The conposition

of cl ai ﬁméommmrwngawoe%ﬁéwm'éﬂ%r:kéloéi& ipflapmataty Ryt giscase,

consi st f = i A RO Bsiti j i m a,
coltl o OEnh ekl RMlE disches GRS ERRL SN TRRAREE nUBIIE

i nt er necpemiciony andmiz avielmminerhshohyic ahaniagrsadesiBsdebiermpnmpastieniaB cel |

acute ly ast | ] 3 (h'.s.diseas . L0

Fol | oul SPAp s hbfe ASET Buen AN iR aGA s T TRy,

| ar ge celflashinymghthyroidifiglimmune eompiexdiskasgrehdonic! fatigoe dmhynpiwdmctioh f f use
smal | cl eayed ynphome, , di ffuse smal |, | ynphocytic | ynphopa,

pr ol yrrp%E%P&iﬁ?mmr@WWWﬁﬁaﬁ%ﬂWF@&lW% Tt omgggﬂe
|'ymphongoardidif spathy Senihi s 9l shiTPlieoflardy idSidBtid WERIZR BarcdiRUIRCYHei1d B
cell |ynmphonsa, SpFenI ¢ l'ynphoma, hairy cell leukem a, diffuse large
cel | | yrgsddiyne Urdiabietes meHuus, hae 2,8, arsl 4 ddlayegitypediypérgensitivitmtabliengy or

granul o 0si LNt rayascul ar honat oS} diffuse m xed cell

Py mohonmtey ftnetéh g R Ch e SR SRS et aretifem ol
Bur ki t t ' derthatitiseil¥egic Mdfrithetlcahiee deniadiio Riccaityl Denstdigned sllergy,

Macr ogl obul i nem a, mant] e cell homa, and heavy chai n_di sease.

cell lynp ; !
35. The &Rsrerslerasisoypseplitis) idioathis infigrupalpry mayopathies fieaolytis diseassn- B cel |

Alzheimer's disease, and chronic inflammatory demyelinating polyneuropathy.
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38. The conposition of claim37, wherein said solid tunor is selected
fromthe group consisting of |ung carcinoma, breast carcinona,
ovarian carci noma, skin carcinoma, colon carcinom, urinary bladder
carcinoma, |liver carcinoma, gastric carcinom, prostate cancer, renal
cell carcinoma, nasopharyngeal carcinoma, squanous cell carcinom,
thyroid papillary carcinoma, cervical carcinoma, and sarconas.

39. The conposition of claim32, wherein said pre-malignant condition
i s nmonocl onal ammp f et er ni. fAcance S). .

40. The corrpos“iitl on 121%@ dgpr IHCQ%S‘“E S&#F?PO%P %n1 6(1-':[5; rf@ 0% Jjgaﬁ‘zlg%yf%r

use in tm’;‘ﬁdmdlghaamwbpﬁtbm’ﬁﬁositfbg, aid métﬁbcammtri@r fomagaig said
aut oi mune di sease th %‘asoclc%gd W th CD40 expressin ceI | s.
‘EIF’&F Ap-

41. The cHMPOSHPR BregR meppclenal antibody. Amamoyplofdrainiase or
aut oi munged eea&e 1d én@é't@%&é’orﬁﬂo@iﬁbﬁ H@ar%&iﬁib Eﬂi‘éb@f?érﬁ@ agént&y stem c
| upus erythematosus (SLE), discoid |upus, | upus nephritrs,

sar coi doghaintajnubepll lo€sad cmpqsnt@p bpw@gmahoutpll-lér&amdlabom pHo‘é&rw‘rmm
arthritis S S liti,s

o thri ] Sibilnbbe SechY R ATy c BRSKHAY AP PP NR i Y

host di saﬂmclonulahhm@1s§d1aataast@nt}mgnﬁpcbgfstmgadr one, pol yarteritis
nodosa, primary biljary cirrhosis, inflammtory bowel sease,

Crohn's disease, c&liacths mangelgual aptihody AR A qbfﬁé“aéh’t é‘?’%ﬂ‘&t hy),
aut oi MUNELAGRAY édili e dBFSsTEE (vith thedRIC s PAH: PlephiNGo. PaMREY3L ¢ aneni a,

psori asis, scleroderma,” myasthenia gravis, autol mune

t hr ombocyt openi ¢ ph} pur amoneleiaheniivedy enmusisitietalight chaivanda herwectoi,
e ot S W81l sh AL PRI s 88 Ry 0 1 SHE

der mat orrwd&rdm said haayp ghaib tibprésgt the ambrfourllodeysdnse set fordh iaritheg SEQYID
penphi gu I.monary interstitial fibrosis, sarcoidosis,
Type | M%yﬁgﬁbﬁbﬁ‘ﬁém es nellitus, type 1, 2, 3, and 4

del ayed-type hyper gensi 5hlﬁhédfona%ﬂti%&yco%pr@nh%rlghPclgir%queﬁy dahe,
Churg- Strauss syndrone (allergic grarul omatosis), atopic derrati tis,
al | ergi c whetpin vaid light chaj pempnisesithe yariable and constant zegicns of §elightihained

al l ergy, i

myopat hi eg&ﬁﬁ&%ﬁﬁﬁﬁ?ﬁ%ﬁggg@ 4 ﬁn?@ea%r?&a?@@éabgghdlﬁ'urﬁ@@%r S)r(]/anable

i nf | ammataad yOMQnymgmﬂaéﬁthghmwhmmsaqpatchyet forfiRin/ithet SR I DOIO:4 or SEQ

i ncr easi Hgi(gsbl lity of an anti-CD40 nonocl onal antibody in a liquid
phar maceudt’i » conposi tion, said nethod conprising formulating said
conposi tion by condy ni @mﬁﬁdc%nﬁfﬁnhb%rdﬁﬂ@iﬂgla@@ﬁi chidiidn@a%¥avyAdhain,
amount of argini neHCL sufficient to render to said conposition near

i sot oni c saigHahtehpinhpeng ﬁg agtiperpecidisequensaengpdedibydhgupctsotidesequence
conposi ti t

bt for i nd b S REPL b i hehe? iRty fdnfin scrf Sl ARl py

anti - CD4(ﬂ1errmnboth®rmJJuean¢ sHomLyn SEQSIBIm:Beahdf romthe group consisting

?Le hybri doma cel I)e)f |hﬁ g’ﬁﬁéﬁ La&%t%’bofdf%yﬂﬁgggcéz g}%}f"%bgﬁgscs’tfrom

PTA- 5543 and d), wherein said alaixb@dynpfaesuhsmaﬁﬂye}ﬂ&maﬂm LOADIdRIiRg a | ight
chain and a heavy chain, wherein said |ight chain conprises the am no

sequence set forth in SEQ I D NG 2, and V\/nerel n sal d heavy chain

conpri ses t hegani ng nagid ﬁfﬂg&%ﬁaﬁﬁﬁxd Libhobiflic 5s1§§(9>(!r§)rl¥% A or

SEQ I D NO 5; antl o} nprisin i ght
chai n andn anth€5)49rrtohaclmalMté:ndy,rsamanaﬂhddlo@hmnmhglfmmgsaés t he

vari abl e and ant . re e li cha n. sequence set forth
o a0 TR Ry SOt e on  Ran ioRhiy; PLEEOTT of HiTRD| o
and conshﬁ&tacfmfoﬁmargfmﬂetﬁct)@@meﬁhalréhdaﬁauaa%smgséméﬂefahsbten@' t her
SEQ | DNO 4 SEQ | a nonocl onal ant i body

conpri si Al mbuffosing agews lomaintairathe pH e saidh emnposg@ndvehnegmabmmmﬁ Gandi ng
about pH 7.0, wherein said buffering agent is a citrate/citric acid buffer, and wherein said

anti-CD40 monoclonal antibody is selected from the group consisting of:
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44. The nethod of claim42 or 43, wherein said conposition has an
osnolality of 240 mmol /kg to 360 mmol / kg. 45. The net hod of
claim42 or 43, wherein the concentration of said buffering agent is
5niMto 100 mMM and 50 mMMto 200 nM argi nine-HCl is conbined with
said anti-CD40 nonocl onal anti body and said buffering agent.

46. The nethod of claim45, wherein the concentration of said
buffering agent is about 5 mMMto about 20 mMM and about 100 mMMto
about 175 nM ar gi niyne- HElL J i ] Sia . ocl onal
anti body and sai d Sﬂffeﬁ%r’#é&’é’g@ﬂ‘?.amwdﬁ%?%'%h@%n@%&g@& ai m 46,
wher ei n thybridonz esik lingtdeposited withitle ATEE as Patent Agpoit N FdlPo6$4310 nM  and

about 150 nM argi nine-HCL is .combined wth.said.anti-Cl nmongcl onal
anti body and said bgffe?ﬂ?&oﬁﬁﬁ?ﬁﬁmg}'wm‘“}f@g# tﬁ%ﬂ“ﬁ%"@d%ea Bhe
of cl ai MeyKbdeih BAi@ UGt cAdin coMBFicds theiifb fdhénee ka1 GorBiRBEQ D NS dhdim
citrate/citric acid buffer. 49. The nethod of claim 48, wherein

sai d conpbsreip sHd heayy shaipicomprsss the apinascal sequence sgfdorthripeither IRy ¢
cl ai m 42 1¢.443 SE Bb.said conposition is formulated to further
conpri se nethionine, polysorbate 20, or both nethionine and

pol ysorbat e 20, whe) ei na smnccloel mitbndneomprsingprlphectain sndprlesenthaing
sai d compgsi tion.at. a, concentration.qf about 0.5 nMtaq. .abo 20.0 mM
2nd wher aTrn PR B SuEP SRR ranehle BLHps s el AL i
conposi t iseduedde 2t ARGEBEQADI N0:20indadekdin Chi® BV, (cRain bepridds Ifovarkbie -
51. The nethod of any one of clains 42 through 50, wherein said
ant agoni $0d sppstantrsgionsahiBe beayaichain ssaensy SPgogb Ecather $HR 4 DNP:4 or SEQ
conposi t ijpy@ls. a concentration of about 0.1 nmg/nm to about 50.0
ng/ m . 52. The method of claim51, wherein said antagoni st
anti - CD40 nonocl ond} ana inbuebjoriabangibedyeempirising ailgthtchapoanidta heavyachai,

] f 10. 0. ng/ b . /.. 53. A
Ctanto | Reta e ee oy s ssh e PRk ol Rertaide mamerekonal
ant i body skdWRmISEQ BD DI0k: Biand bie hédvorhdih Baiydir 408 268 |sécl]dehcfbﬁan6@i@@$§/t ed

with the ATCC as,K PTA-5543 as a therapeutically or prophylactically
active cdhgBwieatide seavsngs phowninSEQ Iggﬁgi%a‘?dor m (argi ni ne-HC1) at a

concentration of apout 0 oishbdisha?Bitta? Ok e éfﬁﬁ'e&dhigifeﬁ{siaﬁ‘,g)),ac?,egh

to maintain the pH’of said conposition wthin a range from abou

5.0 to alodid), pherpingaidgngbedynis soubivaftiygrodigedipenCHDsed dide.um
citrate/citric acid buffer at a concentration of about 5 mMMto about
20 nM 54. The conposition of claim53 for use in treating a
subj ect havi ng4.a cENEMEthod of claim 42 or 43, wherein said composition has an osmolality

of 240 mmol/kg to 360 mmol/kg.

45.  The method of claim 42 or 43, wherein the concentration of said buffering
agent is 5 mM to 100 mM, and 50 mM to 200 mM arginine-HCI is combined with said
anti-CD40 monoclonal antibody and said buffering agent.

46.  The method of claim 45, wherein the concentration of said buffering agent
is about 5 mM to about 20 mM, and about 100 mM to about 175 mM arginine-HC) is

combined with said anti-CD40 monoclonal antibody and said buffering agent.

47, The method of claim 46, wherein the concentration of said buffering agent
is about 10 mM, and about 150 mM arginine-HCl is combined with said anti-CD40

monoclonal antibody and said buffering agent.
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or pre-malignant condition that is associated with CD40-expressing
cells. 55. The conposition of claim53 for use in treating a
subj ect having an inflammtory di sease or autoi mune di sease that is
associ ated with CD40-expressing cells. 56. A nethod for

i ncreasing stability of the nonoclonal antibody CH R-12. 12 obt ai nabl e
fromthe hybridoma cell |ine deposited with the ATCC as PTA-5543 in a
| i qui d pharmaceuti c& conposition, said nethod conprising fornulating
sai d conposition by conbining said nonocl onal antibody wi th about 50
mMMto about 200 mM arginine in its acidic form (arginine-HCl) and a
buffering agenfs. t o TiimétAodoftang optbflaime el teuEbGT| hasinkeidbReBrighout
pH 5.0 and about pH 7,0, wherein said buffering agent is sodium

ci trat e/ ABERYIEa sRdiym pitalelgirigacd bl ent r ati on of about 5 MM to about
20 tnM 57. A nethod for preparing a |iquid pharnaceuti cal
conposition conprising the nonocl onal antibody CH R-12.12 obtai nabl e
from t he hybr i48onma Toekethod wécldiopds ihstrimiaidrontpositivrtrsespibrial®B ]
said met 2509 conprising fornulating said conposition by conbining said
nmonocl on anti body with about 50 nMto about 200 mMarginine in its
acidic form (arginine-HCl) and a bufferlng agent to maintain the pH
of said corrp05|t|on bet ween about pH 5.0 and about pH 7.0, wherein

sai d buf f er i ngOagedhe msthod of ¢laim: #2 P%"@el"’b?r?‘r“l spidgemgogtien isdormulated to
concent r gyl cHhpARMithion fobs88242028 B methionine and polysorbate 20,

wherein said methionine when present is present in said composition at a concentration of
about 0.5 mM to about 20.0 mM, and wherein said polysorbate 20 when present is

present in said composition at a concentration of about 0.025% to about 0.1% (w/v).

51, The method of any one of claims 42 through 50, wherein said antagonist
anti-CD40 monoclonal antibody is present in said composition at a concentration of about
0.1 mg/ml to about 50.0 mg/ml.

52. The method of claim 51, wherein said antagonist anti-CD40 monocional
antibody is present in said composition at a concentration of about 10.0 mg/ml to about
35.0 mg/mi.

53. A stable liquid pharmaceutical composition comprising the monoclonal
antibody CHIR-12.12 obtainable from the hybridoma cell line deposited with the ATCC
as PTA-5543 as a therapeutically or prophylactically active component, arginine in its
acidic form (arginine-HCI) at a concentration of about 50 mM to about 200 mM, and a
buffering agent to maintain the pH of said composition within a range from about pH 5.0
to about pH 7.0, wherein said buffering agent is sodium citrate/citric acid buffer ata

concentration of about § mM to about 20 mM.

54.  The composition of claim 53 for use in treating a subject having a cancer

or pre-malignant condition that is associated with CD40-expressing cells.
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55.  The composition of claim 53 for use in treating a subject having an
inflammatory disease or autoimmune disease that is associated with CD4{-expressing

cells.

56. A method for increasing stability of the monoclonal antibody CHIR-12.12
obtainable from the hybridoma cell line deposited with the ATCC as PTA-5543 ina
liquid pharmaceutical composition, said method comprising formulating said
composition by combining said monoclonal antibody with about 50 mM to about 200
mM arginine in its acidic form (arginine-HCI) and a buffering agent to maintain the pH
of said composition between about pH 5.0 and about pH 7.0, wherein said buffering
agent is sodium citrate/citric acid buffer at a concentration of about 5 mM to about 20

mM.

57. A method for preparing a liquid pharmaceutical composition comprising
the monoclonal antibody CHIR-12.12 obtainable from the hybridoma cell line deposited
with the ATCC as PTA-5543, said method comprising formulating said composition by
combining said monoclonal antibody with about 50 mM to about 200 mM arginine in its
acidic form (arginine-HCl) and a buffering agent to maintain the pH of said composition
between about pH 5.0 and about pH 7.0, wherein said buffering agent is sodium

citrate/citric acid buffer at a concentration of about 5 mM to about 20 mM.
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