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WD 2007/ 124299 PCT/ US2007/ 066757 ANTAGONI ST ANTI - CD40
ANTI BCDY PHARVACEUTI CAL COVPOSI TI ONS  FI ELD OF THE

wo DMENT420N The present invention is directed tBCT/NE&2007/066757

field of pharmaceutical fornulations, nore
particularly to stable liquid pharmaceutica

conposi tions conprising antagoni st anti-CD40

anti bodies for use in treating proliferative di seases
and di seases having an 5 autoi mmune or inflammuatory
conmponent. BACKGROUND OF THE | NVENTI ON Recent advances
in the devel opnment of genetic engi neering technol ogy
have provided a variety of biologically active

pol ypeptides in sufficiently |large quantities 10 for
use as drugs. Pol ypeptides, however, can |ose

bi ol ogi cal activity as a result of physical

i NsAKBIAGONES, AN RleCR AYTERORY MBARMA CEAT IE€SEGANMBASIGAONS
sol ubl e and insoluble aggregates, and a variety of
chemcal instabilities, such as hydrolysis, oxidation,
and deam dation. Stability of polypeptides in liquid
pharnaceutical fornuﬂ@EEmnﬁfnﬂmnb@ENaﬁﬁected, for

exanpl e, . by factors.suc j c. strength, )
Comper at URErespasBarad s gregratathe dRY iy BREAu fmyations
exp@skparticelaP Eﬂ'@dﬂil&lﬂiumﬁﬁﬁﬂﬁac@ﬁ[&ﬁ@nﬁ%@ﬁo@&oﬁ@ﬁuﬁg antagonist
duri ng rocessin %ate faormati on and | gss of

bi o%lg@agq angibpdicy gyusealh tregtiag PEliEqiptivg dlisgases g iseasss having an
Physitgiaimag bi @thRRadRLonpoidRCt i ons of pol ypepti de

nol ecul es in solution an at the liquid-air

interfaces within storage vials. Further

conformational CchaRgKGRBYNDIFEHIE IRVERITYGRPt i des
adsorbed to air-liquid and solid-liquid interfaces

duri ng ZOcemapraasssilo Hhicalryadepsicohofcfengtisengineesing é@b@ology have
res

of Pl 128 VR A AGAD e Db AR BRIk ar@quantiis
ent @ngiceys dagyr By apoptiddsolrawevgracdni lededsqlog@end actlvity mat elsylt of
pregi pi t.he 0 [.NS. r .

ge né‘llyglicgqurtés\?/ab\éﬁt}eg ?cl%cﬁlg%%%lgttu{/aggg argc{ t(é{ng%t{(}ﬁ of Azo(fubleg and insoluble
phasggegetds, iacdh sarichyee, chtwicalaxaahilites, shelnas hygrotsisabxidation, and

(oS [ lapaPT e P o iy T fRHHRGs can be

20 O&i‘feﬁ%éﬁtﬁﬂe;ﬁﬁﬁle@&@tﬁs%&? &DH, lisisd @akigth ftympdrature, repeated

PRI S O —
f or prgdeatih rAsggf att M@ nlap&P&dl 165 @ bloRigitardca higy (VMntahso@ccur as a
sui tabl e qui medi um for reconstitution.

h
| yofsmlt frfzoaﬁl% agiipfpiyriantefagiiofg of PAyRapfifls m9lee%leStlﬁ golution and

CONRAR tduRair fﬁﬁa@ﬂéee@ Q\Mhﬁlﬁﬁ&h Sal® kil ogi%ﬁﬁﬁﬁ)ﬁﬁQhanges may
activity, either duri ng orage in the dried state

( Pi Reghr lppgtygwtlépwﬁerb@ﬁ tozvr-lmldsa@)i selid-bgyidinteaaegstdugpg
a9k LGS oh RE R P& tﬁgla{e%ges odsuGial AbMldofatRatduMhd ¥ardPQBition

reconstitution as a
or otherwise. Such agitation can cause the protein to entangle, aggregate, form

particles, and ultimately precipitate with other adsorbed proteins. For a general review
of stability of protein pharmaceuticals, see, for example, Manning et a/. (1989)
Pharm. Res. 6:903-918, and Wang and Hanson (1988) J. Parenteral Sci. Tech.
42:S14.
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formul ation (see, for exanple, Carpenter et al. (1991)
Devel op. Biol. Standard 74:225-239; Broadhead et al.

W@ 2922420y ug Devel . Ind. Pharm 18:1169-1206; PCT/US2007/066757

Murment hal er et al. (1994) Pharm Res. 11:12-20;
Carpenter and Crowe (1988) 10 Cryobi ol ogy 25:459-470;
and Roser (1991) Biopharm 4:47-53). Wile the use of

addi ti VQﬁstﬂﬁ‘lﬁy |0ml%é§gdé-$&ta$ﬁlﬁ§hddld Mha%a&lﬁﬂlc%dformulatlons has

proteins, many rehydrated fornul ations continue to

havi@ouinid pegkesing ef Bese dorawditionbinshedieninized &7 ahaneryithe

agah QAL ﬁ iff ﬁf%ﬁﬁhpfor l(eéﬁﬁtltufl&{ A%@@l lg@phlr&m%r(ﬁfggstorage
DeLuca (1983) J. Pharm Sci . Hora et

( 1998ylitPh&tharomeeition; BFABIy YRS ax&ablédeceﬂased(a@g@@) cither
Ph a&lmng Rﬁ) tgf: ?nothg ﬁgeafss%ltg il@l 1@’90)]#18191@9 n??% § orasa relg]ult of

reconstit 'S an onv ni enc I'ntroduces
posagiglyighte tfgrrr@flon prews rorf emly@ko@rum@f uoncaedgdution as hdiquid

pha I ef ul ep re.rego y
oo RGREAL L s o BOYRSRY B B LS
t heféazﬂéem@cBa)gdhmd;etctlr(da99zam®l)me$t[maﬁhamcmm69 1206;

e T

r el @tyesiovg) EgmeM(ESncaRldseﬂ(O 09 1) IBespat.on. argi 7628). While the use of

i N R SN

50- &atikldao G@lc mssteptasie oidegRBle aﬁfoﬁﬁt@ Bf m@dﬂlvb m%g@gaté@p@tem
of both normal and neopl astic human endr

cel (e, Orﬁﬁ%ﬂaﬂgﬁt@gvnseﬂéepwﬁla@éél98ébéfhvrnéeﬁq §0:63-66; Hora et al.

endabéus|Auakn. eb.19833- 18 ReeHAaCr ANE 9OD) AR Bds, RPoseedo $ Also,
sone epithelial carcinomas, and many solid tunors,

i nctheiagaddor raerystitpliengs an mcwamynce@ﬂd Haogudsh iggeysibiligs @f
col QR fRNELLS: The CD40 antigen is al so expressed on
activated T CGells, activated platelets, inflaned
vascul aringwdsdtinthephamecesidlly,uscfabusilypspties ere resprbiriontly

o y s B s,
M R LR

t y pertagbnisteinti-@qdragbodig tERAD thd GHE famnly36ceptm miemdece@D40
|nter eIIuIarahS|on dj f t|on activation,
ancl i Bt bl PR ER BRn L on PSR R PR IBHA
Cogheataeald)gl@anﬂllgrﬁ'i@éi@d, as( ‘abISaB diesicy ham@an duidithbvihe and/or

stimyl ates B-ceII tion and_di renti

o R Sorae LR ATy st kB €8t Rkt Hhiigen
SW prefehigh, t}aanﬁlfa& 6fokh ﬁﬁiﬂiﬁ)lraty‘l/d Yedpdsae hmﬁz;nf BaglisngenBriticedells,
-2 WD 2007/ 124299 P US2007/ 066757 I erentil a
CDABOREY e 6‘??’@@@@%&66% yﬁﬂééfl&‘&hﬂglﬁ{ceﬂ%é?onﬁ%ﬁ and eplﬂlehal
di fde@5 86k @ﬁlt}@nallca&ﬁlomm aABdRafeolig turkd2d An @i L1884, (Bﬂea@tn
APCs pI ays an inportant co-stinulatory role int

act %5k Pvrrobleddresad celop sanceryr Ths@RH @tlgslgkmisgterlaressed on

ant jcCIOT BRROSHONE I%Ie’tsbfﬁ%ﬁéd vs RS oBAMBusPR @Bl s,
shown to mmc the eIf)fects of T helper cells in B-cell

actgoypplsls. SYBOW@iipnﬂqrg@émr@wlﬁ_}qﬁmggﬁ]@}t@n@er@@h fibgoblasts, and other
eX PSSPl €M Ry bes. DAFSRIRUnROGHESE deNAKiSEs R €840, ligation

can induce intercellular adhesion, differentiation, activation, and proliferation.
For example, binding of CD40 to its cognate ligand, CD40L (also designated
CD154), stimulates B-cell proliferation and differentiation into plasma cells, antibody

production, isotype switching, and B-cell memory generation. During B-cell

.
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proliferation (Banchereau et al. (1989) Science
251:70). Moreover, agonistic anti- CD40 mAbs can

WO eplazeds he T hel per signal for secretion of PQVIS1091B)66757

and IgE in the presence of IL-4 (Gascan et al. (1991)

J. Immunol. 147:8). Furthernore, agonistic anti-CD40
mAbs can prevent programed cell death (apoptosis) of

B c@ltientiatiohatsb is 4réscQod promiteNOBIR Sost JhRSrraddiagbhako
observations support the current theory that the ,

i ntiRifsRetaeln @40 cprosighen SRRy Ay FPertanF cottEmulstetygoienn the
r egudkiadi o 9 r BRt bel 1 §mmy: %Jcan?;ﬂ@' _ag@diétfc RIS 8% onb BIBMI Sntibodies
responses. More recent.studles have reveal ed a nmuch

br ) hayk beafshoma 6y Do thejeffees alct hedpericallsdinWegedlgctivation.

Cort G AR P IR E T S g AOTARTE o] Pl gt

CD4ffrolifetagjnia({ Bangheadae en@Cc@ 98 rSyiestee)ds : 70D rMoienvim| agbmpioreati-

OB, IR YRRLLENLEN o DI, AT o

beefresshawT ILUqGagah bvdl (Ve ) UVraik ol 1ang)e Fditlk@@sR, agonistic
SR i 2 Pl S0 a5 R
Addirsh bl dodet he 20 CD40/ CDAOL i nteraction plays an
inportant role in inflammatory processes. For . .
exanpl e, Thetard ethgnobspyaiema owrpaf ehenyaphiiopsbaidhs ipteraction of

hun@ns@a @%&ﬁgngﬁ Rtlotal IO OSEARIEBSIhhuhRSdl Qﬁkg¢e11§1?é’c9ated

t
stinmul ation i nduces expression of matrix-degradi ng
enZrEEe A35801sps Serefrecehigfudist hpecsisy@iediagmuch broader role of
at DAGIS PedrAiBH i hogRMGHd Bfthol IS,
oI EERRE RS MRCEs R SRSRLICHLEL
CD40 st iThu, &i040reng&cimpeilby d P4 celd suliseruenffactivation of CD40

pr 0J- . i : - JiL- a .
L XML BV iR B loFiohsess e Bregulation
E- sefl @40i signabmpcay@amtto dindaisdyi ThediD48Fsign@Dapa@D4@ has been shown
i nteracti on,prevents atherogenesi s i i . nmodel.s,.
| n BPanL s dulimaped spraouiE e ol ot PRl B ane -
pr evisniasd Mobleammatlioon). ). Huohesub een3s Miin Addikatally, the
cH4 i nding acts synerqgi sti cal with the
TR Bt A B R it o bl r0sses. For
lm' céx@@pleabotRCDUY ﬁﬁd «r)]MOE ilagéére;qﬂéhsw ih Qul?gxirﬁlte%f&rgﬁdnﬁl

n patients. wt r mat ol arthritis (. )
expﬁ%ﬁ‘ggﬁcgwswée%%-r 893@8%\43%1}1 F%%Xpreéﬁ%%ﬁ%%yf-éggradmg
t NUshzy &Ed4R d $ik @8 M ckdd Gxprbds RInYn SR8 b BiHoEEtel @elp%@hyﬁic'h Qg
of damaging -3 WD 2007/ 124299 PCT/ US2007/ 066757

cyt Opthelial saily. ymaokh susekrcslly apt Breppisgess Fukhe, Ciog gimuation
al . in&@@ébd&ctio%?ﬂ%ﬁ%mato%y%@%@ %&;}1%3 ILSil{'ﬁ}Ll—(?, hY1L-8, and

mal i gnant B cells fromtunor types of B-cell [|ineage

ex prddesorapaloculegsichags e AM-1 oE-edgseingand rY (@M o il et ¢fng

for i : - ' | '

rcoM Dol 0088 B L T USRSl

| y nipbdeirablociBng €PH0/&DJ0E interaction prevents inflammation. It has been shown

that CD40/CD40L binding acts synergistically with the Alzheimer amyloid-beta
peptide to promote microglial activation, thus leading to neurotoxicity. In patients
with rheumatoid arthritis (RA), CD40 expression is increased on articular

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



10

15

20

25

30

| ynphobl astic | eukem a, nultiple nmyeloma, chronic
| ynphocytic | eukem a, WAl sdenstronis

wove@rogi2ebul | nem a, and Hodgki n' s di sease exprBGHUEDAD066757

CD40 expression is also detected in two-thirds of

acute nyel obl astic | eukem a cases and 50% of

Al DS-rel ated | ynphomas. 10 A nunber of carci nomas and
sar s aﬂlcﬁﬁaﬁ&memmopm&ﬁsése\fs@é St &Dﬂ@zoo&%ﬁ RASHH S,

t hough the role of CD40 signaling in relation to CD40
exptles¥pdaldbn these cancer cells is less well

under st aQdiia DAL ENRY ]@%éﬂsriﬂm?ﬁhﬁ)k E}%B@&‘B‘ B I%Qge%rx R ¥D40

bl adder carci'noma” (Paulie et al | rmuno
14zansggpeag@ depyrgeon R4 ritzmp Kiegrfor etrvig]. anq m@sgeyat@n Transformed

l.

(15985 g SEAEPERERGY R BRI CRIEN RARONEL 0 Eho®
Br elamphdartetcuRasia, ylaplt mysDnR7ci3@lic lyppbstyét &ukeaincer

R | 7). . o7 17
E eggfhisde sii%rg’g Ncl:acg ?o%utnﬁ%?,ﬁagﬁ glgg%m ? g%fgag%?xpé%sg ?Q4ORng4O
57: &Pis8a0is alsudetedtémewdtlatds df aasapideblarge dlukasin casaomal

U h | t al. (1995) Am J. Pathol.
(14%%%%8%?6%3%3u e§' gel I ( car z:i noma ( SC?:) ?Am) et
aI ( 20Q0hurkdst of chreibdnayandbarcobihs 438 ¢ AR h@bwels OECDad)

papff fgeggéﬂ g&ug]il %Ca Ceéﬁgg(islglgﬂlﬁg ?nlreé%égg)c {easmn on these

9: 7dQcef 28)sis Iéb{st @&B@M@rgfmhl gnambxmsﬁ@@mn()mammdme aatl
et al (1996) Am hol ., 149: -196 gastric

car@?%h‘&r%%@a@fﬁ et é{ (18?|89){ m%ol 1|4ﬁt590 §9g Bagseh-Andersen

23(&). 1686y T Qi%)nun(ﬂnmﬂ%Y%BDC@ireﬁét BRBRoh S g@aranfo@f al. (1999) Blood
exanpl e, Suginoto et al. é ﬁC}Vél_le pat ol og
T

30( %)2%9@09 Winketeqi ¢§i( wgh pratise el rqzcm %}27 -36); prostate
car &hflﬁq @akhhg of 4123 9%12&)5' RLESS] 1398 %‘%8? QURP cellsc%?omofngar(l(luth

exanpl e [Tin et al. (1998) . Cancer
4( 8y ah 8k9§7 B@@iceldR@cﬁl%%ﬁln@% wnélﬁfemtl@t@ctms@mnam carcinoma

E\émn@ g%ﬁ%ﬁﬂdﬁggé@n%% (Mb% B%Délgia'ﬂ% 1[1]7l {ﬁpf"ll&)j Squamous cell

i st ant | es
r eg&atthrquSCD;lO&mnemla(tZ@(M))@EMO' @ergnvadh lrﬁ)g43|8r#4gal?qsmlset al.

Canifin 214, G} ST BEh. oF) ROUR Shl B SaS g 08l 1

st aCﬂD@) ﬁhﬂfomm‘r’ﬁalcumnme giatigransmelomita (Samdent Oed er al.

i BRSO IR a5 B S SRR RN €. (2003)

St alat. . Ohapii2d( Gy ey B2 Uit Gisdr caeifoaRri(tde oloSeampRy; Bedimgto ef al.

ni s 0 .anti.bo as a therapeut.i call
@%’3%} {”E%g (@92?4 9’@‘“@6‘%g‘ﬁ%ﬂ’theaﬂacﬁi%@ﬁﬁaﬂ%moma) for
use(legho bxpréshigl EarfurRR et fodkamMpR, PEIANi &M (1998ESH:. Cancer Res.
nzfosn tions conprise the antagonist_5 anti-CD40
ant

(Bt -84 plivremedymag eveoseisomarit By Wet MECEM- of the
conposi tdipdh thehNERRA1 thaRPMic BEPitsrand 3@ Wi -PH4d aftibodies in
and an anmount of arginine-HCL sufficiéent to render

regulating CD40L-mediated CD40 signaling in various cancer and
autoimmune/inflammatory diseases, and the challenges of formulating these
polypeptides, stable pharmaceutical compositions comprising these antibodies are

needed.
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the liquid conposition near isotonic. In sone
enbodi nents, the buffering agent is a citrate/citric

wa@edod/1bdd er, the antagoni st anti-CD40 anti bodRCT/BES100B066757

CHIR-12.12 or CH R 5.9 antagonist anti-CD40 anti body
or antigen-binding fragnent thereof, the 10
conposition conprises arginine-HCL as the isotonizing

agent, and the coppasstVRMARY WHTEE NCVBRTIGES a
noni oni ¢ surfactant and/ or L-nethionine as further

st abi | | Ataby licifbphesmacypicabeoamositipispemarizing ayyiagopist anti-
ant ¢ p&Rinadt ASQQHMa&QHéa% Bk ﬁgpﬁhﬂleﬁgfe&@{ﬂf&&hponent ar%d methods

COI’TpOSItIOﬂS of the invention find use in nethods
t r elsst:fuhgl theipprepasstioniajeeprdyidesa $hese cemppstioseedriish étmantggomst

DES |@%{%ﬁwaﬁ%ﬁgﬁﬁﬂg%&@ﬁgﬁﬁ%ﬁ%ﬁ?‘&Eﬁ%ﬁh%’éﬁ”een

F| gaboet pH §Hewdatioheple f/ Oeotd apfamouttfod pregpee HESsubfcigni td teyder

R-12..12 at.| or t
?ﬁgqug'r_' C(gn%glt]tOH neargsog ice Uhrl go %grtl@g%q?ﬂ%_ &]ﬁte%uft{e %agéent isa
20 drirgerciericacghiomier, tﬁt@n&fgﬁﬁsﬂanﬁ@[hl@fah&bod&pﬁﬂlb €$1IRA12.12 or

arr RS SRRy «Por Rt B eng LA Re M ek Mreor. e

rm ndogodifion SonipelREdsginias-H as thi @@ tddyzifsigeiPid thh@ny®kision

3 shows the effect of peci es,. o
a%‘ﬁg‘ﬁtcatl?‘atts BOTHAYC EHifARANY 2! }ézft«mtﬁtownt Ftsef“vg‘?r iSiphdizing
antageﬂgiytﬁ@gtmé @i D8 h@f@@t @4o2e5ﬁb$@,/ccoatamtg Ihﬁn@xce&lcal

25 nont hs, as neasure (g SEC- HPLC ana 'SI S. %ure 4
s hoRREPeREORstof ghernysntien findyse ipmetheds fonTasTpg pip lts*»ra iseases

CHI R biedsds hd vl addoliBRan Sdnfo@ thiRinnth®fey E@hpodeont hs or
5 nonths as nmeasured by SEC HPLC anaIyS|s Figure 5
shows the effect of buffer species on aggregate

f or maiReAE BES@%EPTI@QI (%““rBE]s%v%%AVE VAL ‘d%erH@ﬁRfA%ING(SS)

anti body fornul ations stored at 40C for nont hs or
mont hs, Fagurerkskwsdlr ﬁﬁcsé@uﬁﬁmsgecawmnymr@ of nEAWNCHIR-12.12

200 '
200 hARERS PR ORGTR e FHANES AL O% s
12. ﬂ@bmmthln the vari ous antlbody formul ati ons stored

19 ks TRRLR s TR B SR TBAH R s

Sca@lﬂ‘]lmm mabvahmmm\raytoﬁstmlpmzrfa]mlét@ns siided ab2 STENfdR-31rRort or

TS BB e

shows %Rig@nesreiowsaidafiett didarfHpeidsDnltighentatich ¢fagn AMCHIR-
12.12 within the various antibody formulations stored at 25°C for 3 months or 5
months, as measured 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
CHIR-12.12 within the various antibody formulations stored at 40°C for 3 months or

5 months, as measured by SEC-HPLC analysis.
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formul ati ons contai ning either NaCl or L-arginine-HCl
as the isotonizing agent when stored at 25C for 2, 4,

wo@rood/ 1224 hs, as measured by SEC-HPLC. 10 Fi guP€r/8S2007/066757

shows % aggregates of mAb CHI R-12.12 in fornul ations
containing either NaC or L-arginine-HCL as the
i sotoni zi ng agent when stored at 25C for 2, 4, or 6

nmont hs, @& e AW:akk éz%cﬁﬁfﬁufﬂatsgemgsl U@ mb Pra SO AS CHIR-
fra%enents of mAb CHIR-12.12 in formul ati ons contai ni ng

ei t Rel? wigan thsvatious egiibady dorpraletigns stiofed at<8tCofer 3 |Il?ﬂjlt1ﬁQéﬁt

Vmerﬂo&ﬁ@ﬁ@l@eé%ﬁrea% SE@rHIQLC ﬂhal ko or 6 nonths, as
measur ed LC. Fi F)ure 11 shows % nononmer form

of mAb @W@ 19_1101\@ diféareritial segniing cafasinatily dhdropgrams for mAb

co n@l@ﬂ@ ﬁf‘ D & tﬁ@ﬁ)gm%t%ns antlnnﬁ tﬁEr %EH%LL Qx%nﬁ&erjm as the

i sotoni Zi'ng agent store
nonsdteniziag agmasur ed by SEC HPLC Figure 12 shows %

?gg[ :?ﬁltlﬁ%lreo g tslﬂo)%% /CH I Ror:rll?‘?‘r flr%n Iotn mLQ rdf_ﬁté%l lgggr{uﬁgmg in
i sofoomulztiong cag@ning miuleam I\HideSrddalgtnlneAlIﬂ)O dsolie iRotowizidg agent when

nont hs .rea ed b EC- HPLC. shows %
fraé??ﬁ?ﬁ?@%o&%gbl ﬁ}/fg‘ S ni‘eﬁs%r% F%ﬁg cont ai ni ng

ei t her Nagre 9chdwsab gggmega&:s HﬁﬂaAaSCHIIRelz R0h drhdilafigne@@tining
when st d at 40C nont hs, .as neasu b
SEC ey I?%ﬁ iﬂ%ﬁ%@ a%ﬁsw@t%%agw RN HRES TA5E 6§ 2.4,
CHI fR-6ldonkias, hﬁmédgﬁ@wb@sEgn@mnt aining either Nad or

L- ar gi ni_ne- HC1 as the |soton| zZj g élgent when stored at .

25C for Fagurg10 shopvs 8o fagimanss of fed? Byforpstiopppntaining
Fi giither NaC19R 0 eiffthagicdia € thé @Jot@fﬁr%a%éntmn ok dd-al 250& %01 2 4,

formul ati ons containi ng ei t her argi ni ne- HCI
as UHempnslt W%S%dhlgtgﬁ -RiHén stored at 30 25C for 2,

4, or 6 gmRL NSRS w&eﬁaﬁé%lﬁ%ﬂ@%ﬁﬁ#@z 1E're91lrhﬁlﬁng1§1

shows % basi ¢ variants of
f orfermdatianp sontening githeir h@CbmtIh@}gmdeCkﬁs tlLe— latvtgmlnng] egepChen

gf d LSPPOR)31 PG nARAL s‘{’ﬁkﬁ% %ﬁ@{ﬁcﬁhg%c for 2, 4,

nont hs, as measur 6d
2007/ 12452@96 PIEWOWS%)@&%@? EﬂmADEH&RuEmmE&thﬂNn@\l OF
oS PIOE TP R PGSR he Y B H R b B o o
t hmm@fmrmmeghsdasammgsdby RE@WHRIIC. sone, but not all

enbodi ment s Sﬁgﬁ i nvent.i o E

Chese | ROBRE Fole gy Fmerng AP IO RIEARRS Mo AR GRS conaining

f or ¢giheENECI DR Quirginilﬂé)iH(b @s the itoni aasntlvwhzh b@ebdta04°0eor 2 or 4

enbodi pents set rbE&éﬂe ein; rather, these

enbBYt At Deagpied By SFe o that this disclosure wll

sat i sfy Figure 14 shows % purity of mAb CHIR-12.12 in formulations containing
either NaCl or L-arginine-HCI as the isotonizing agent when stored at 25°C for 2, 4,
or 6 months, as measured by CIEX-HPLC.

Figure 15 shows % acidic variants of mAb CHIR-12.12 in formulations
containing either NaCl or L-arginine-HCl as the isotonizing agent when stored at
25°C for 2, 4, or 6 months, as measured by CIEX-HPLC.

Figure 16 shows % basic variants of mAb CHIR-12.12 in formulations
containing either NaCl or L-arginine-HCl as the isotonizing agent when stored at

25°C for 2, 4, or 6 months, as measured by CIEX-HPLC.
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appl i cabl e | egal requirenents. Many nodifications and
ot her enbodi nents of the inventions set forth herein

waeorilk429cone to mnd to one skilled in the arpPCt/vS2007/066757

whi ch these inventions pertain having the benefit of
the teachings presented in the foregoing descriptions
and the associated drawi ngs. Therefore, it is to be
understood that the inventions are not to be linted
to the specific embodinents di scl osed and t hat

modi fi cat i ons REHABERGESEAHBEIGMERE ST HHy BNVENEERted to

be i ncl uged ddd MvBnddAE ns% Wb@&eSEﬁ‘&dmg Hﬁ‘l? el @ Bvith

Al t hough specific 15 terns are enployed hefein, they

ar ercfpsange forfhgacgempany i galivivitess wrwipeh weles@rt@ét 9é1rﬁn}b0ém@bnts of

”Ottaé %erﬁfb&pﬁ% §o Ihae]@httﬁés'g Wendddie m%& B3 @&Fodé&ﬁﬁ ALARSly
Irected to sta phar maceut| ca

conpﬂsmnuﬁmm§and@hp%imﬁhgcaﬁﬁuﬁhsﬂmnméuamta@bmﬁmtmssmfbﬂh

?Eéllleéegm gtggrg h{:ﬁger%%%ogl e%% r—]g%/rgwgecp s%ltﬁ]% i (%?clq%sglh \yill satisfy

actthaﬁhﬂmyMennummm@ to nethods 20 useful in their

preparation. FE ur poses of t ore nt. i nventi o .
Dot er e gtiie= B ER St e et vl rele s Bt ot herein
co ni]@iblsdotﬂe@@ﬁmﬁir to foﬁle’ mullleﬂtlh R Qrtits whith ﬁw@eﬂlvér@lohmrﬂadﬁlavmg

t he ueo "t herapeuti.ca

pr oph{T {7 g{‘?faﬂ § °5F H@PPV enisip i ﬂ?gOIP%deS¥?Rt@Hﬂ@@ thgssociated
ant @geiks t TiRRifbre GPR Qo B doRehd @fat 4B linvaRind bRAioN® be limited to
fra%nent thereof is specifically incorporated into

t hethe epidisicmbadimenss distlatpdaps thet %O%régthaﬂaqdw&reaﬁl@mql@ents are
or ZRnddab BY lRRUELWIIER RRNESH MWt abfUREMThithst ARRIIE Mecific
prevention, or diagnosis of a disease or condition

wi t BT % SnRPXsdtheraie oy [9E YoPhinfedeBerc 9@3 |de%6pﬁp‘@§ﬁ@s|e @nly and
i's M%r@hﬁ%?ﬁr‘s%@hﬁlﬂatl&hat subject. By "stable" is

i ntended the pharmaceutical conpositions of the N

i nvent i dihe prﬁswllrv/entmrls thh@tqdﬁv staldallqlaﬁu thaymaeatienl erhpositions
st abj |

an??%lngﬁﬁggm%€8¥$%% &%&a@ ereof E@%@c@gmﬁﬁﬁkﬁﬁgéfﬂ&nmm
ant thgyooli as fa tizandpieut@BUQY or Ianphyﬂwdgalltyractamcpgl@mdnt rod tivgnethods
;Lg&nﬁﬂqmt eplre rr%ga{ratleo?l nltpluf[l)l Héﬁﬁalrelg(tg’tﬁ I1r¥v§rétgot}¥§1la ?erm “liquid”

bi ololgregall t(ap}talrmacteyt,lcal cc&nposmnﬁs @ rformmtagiond is tnhﬁlded to include the
ant a onlst agtivities

R g0 B B bRl OF oD SRR a5HSE Sprippent” i
ZOOiﬁ{eﬂ;MZB@ad?@Bﬁlbﬁﬂlﬁméﬁﬁeﬁl?l&?dy @fanmgmliﬂﬁigigdmghieﬂt thereof is

secret.ion by norma). hupan per.i.pheral B cel
st i%ﬁ’ﬁ?lﬁ‘fa@a %%?errat Pioéﬂa? OBIPS Bbrige aE?}F\"hd%‘ied Hheegpgytic or

pr Oérbllﬁ 81Rtié RBpke WAK F@brdh@ff@d’dm@lﬁ%r@%ﬁéﬂ oBdie@losS of a disease
stimul ated by Jurkat T cells; inhibition of survjval

and? GPgte) WF@P aruRieet yhchise pharmagytenh coraRqsisioaisadngnistered to
cel g sgbjbarul at ed by CDA0OL- expressing ceIIs or soluble
CD40 5 Ilgand (sCD40L); inhibition of "survival"”

ant i - apdpt otble” isriniended thaphgrmaspfisal conpasitiony of gislipvention

2 % ' %gé g)lﬁj él%éf)ﬁ?% Qs &rchéﬂicﬁlcg’ta%nﬁf &t t%érgonisp:mtlb@bh@ n

antibody or antigen-binding fragment thereof. That is, the antagonist anti-CD40
antibody or antigen-binding fragment thereof essentially retains its physical and/or
chemical stability and has the desired biological activity, i.e., one or more of the

antagonist activities defined elsewhere herein, including, but not limited to: inhibition
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transduction in any cell upon ligation with sCD40L or
sol i d- phase CD40L; inhibition of proliferation of

wheovan24red i gnant B cel |l's; del etion, anergy andP@r/US2007/066757

tol erance induction of CD40-bearing target cells or
cells bearing cognate |igands to CD40 10 i ncl udi ng,

but not limted to, T cells and B cells; induction of
ex p&ﬂ&hﬁﬁo@ébﬁﬁ%é&éfoﬁa% noﬁhﬁal Sl & pticrhie® é@l@fsi%ﬁ{lat'gd by T
cells (see for exanple, donor alloanti gien speci f

ti seells ntribifier of syRvIVAl andamaoeldesaten ofmoans éﬁ@ﬁl@:@eﬂpb@rﬁl B cells
Nm'krtllnhlla%d l:%J Jurlé(ag@ Qdks; r]lhlbttw Ql!lrvwal]aﬁg/o?ﬁl%ﬂfe%gﬂ)of normal

cytotoxicity via any mechani sm (i ncl udi ng,
| i nhunes pedpherad BrdebodimubepindeRtOle etprespiag p%llﬂ@d soluble CD40

Cyt R0 s@ﬁéMLf é@on 6\{05{9’{/1%5@ 1t1t1 ?&oﬁ?o%? %mac%lﬁlgar 51§nals in any

OXIC down- regu pr o
an ddeﬂrstlmpkat@ticbs is€DAL olaaogé{phase IC]IM))L inhibdioh af CHBAO eifnal

o S £ L LA SRR R O i SEOORES ppicn

f or ofpoeiiféretidnng hpman mahgr&hab r:d:llst yelaioe, avetgy akdionmlerance he

AL phODo BSER e AR et PRl E st wa cpo0

20 ikclodieg, wubid gmﬁleﬂ td{ greylly d\rﬁB‘)@:ﬂls,B@dﬁk&dﬁn ofleRpansiohl@activation

Yor e stabilit ssa di scl ose

heré Q&@ngf @.ﬁ g%‘é?‘ﬂ“é?’gﬁ{l?l%/afﬁ?aqt@e‘h%’&% ggpue
at I@JG@M@CDH@WUEEM&@M&QE van 3paek ki ﬁd(zp@z)lﬁmn@tnoz
tine. In preferred enbodi nents, .a stable antihody

phatGad@ P cYEdomia i ia Bl prchenitie Snelading byipat ilwefbio
t h%ﬁﬁ&@%ﬁb&kn@@mmedﬁ%%ﬁ;m&@wn@f@ adhiptenhiddhdat

fragnen ereof when stored at roomtenperature 25
( abﬁ’tLﬂtO’Q‘Btl) (CD6p. depvntiggidation ofprediFeratipn, nds apaptasisrn kaget cells);

or ﬁgddlaﬁi%ﬁtof By gépwllrl‘?ftsokﬁﬁQé?&lo‘n%nd/%f ahl sﬁrsfgcte n?th%ﬂ ¢ e%pl%gglon

for at | east east
norgndsomimatigng ghereof.8 nmont hs, at Ieast 24 nont hs. A

protein ﬁé{ﬁ&isqg‘r If%hlt%ﬂh% @g‘fyn stm a;e%eg"’ﬂ gﬁ‘?n fh@ alq See, for

pharmaceutical ~ conpos onsi to retarn
[ tsexptmpm ats 0D iddv. t@rugDelavegy Renl(bZﬂ -0; Liep, edi (rté9])fPepnzde and

Pem It)ru)g ellz%%jlrg gMSarcglg?el&er fic: N?:?zv%% (Ne@)vt I0 d til tSblhty

surabpl e Sl’gnS or éxanp
SI Zzﬁs@rx discissedmeehr lmiat. C(@Hnaplly, p@(ﬁ&ﬁ)stabﬂltyuv rﬂeagllnetd at a chosen

scatterln i pi t.at.i.on, .aggr.egati on,. and/ or

g DT R e e S e

r esmﬁbdﬁmaﬁimei%mall colﬁipahtéd)ﬂ pryvidé fpr fﬁkttﬁliltp olﬁtlhe Antagonash anti-
BT Rt ORs P T e £ PP BRI Gt oy emperature

congbslgnse) e a_rt RLAI MdrtIS 2RSS Gtnths @t lehdt ¥ ndIntlR, GO

point in time if measur ements of chenical stabili ty

ar eS3H @Byt ¢t Hefrat {ope Oppenths: #f lgast months, 3t lepsd diyy )nonths at

r et Risp$g dRthDIaPl@gbg@on@et i Vity of interest in that
phar maceuti cal conposition. Methods for nonitoring

changes 4 pProteHeswrle 2 ansmibndy; whendpauped injarphagnacepticle
ar ?{f) mﬁoﬂ rﬂscéo ferePtdlre (Iﬁ‘%s %?%rséalé) ?&]ﬁ%lﬁg at @ glvgl?ﬁ(ngtqﬁ tihR if it

det'e emcally altered ft ' '
shows no visual signs (i.e., discoloration or loss of clarity) or measurable signs (for

example, using size-exclusion chromatography (SEC) or UV light scattering) of
precipitation, aggregation, and/or denaturation in that pharmaceutical composition.

With respect to chemical stability, a protein such as an antibody, when formulated in a
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protein such as result fromclipping, using, for
exanpl e, SDS-PAGE, SEC, and/or matrix-assisted |aser

waele®onpedon i oni zation/tinme of flight mass PCT/US2007/066757

spectronmetry; and degradation associated with changes

i n nol ecul ar charge (for exanple, associated wth

deam dation), using, for exanple, ion-exchange

ch rﬁﬁﬁhé&@ﬁt%ﬁfﬁbmp@ﬁﬁ@n ﬁsocronai@er%@mr%mfchﬁmerﬁtsﬁgﬂ@ at a given
di scl osed herein bel ow. An antagoni st anti - CD40

ant Ry tige ifapgapyenet ofrhagicrlsibiin retpli¢agiye thatgheprotein (ic.,

fo ra{'ﬁ‘ﬁb@&ﬁ hedifls @e Qﬁﬁ{ {@%Htfﬂt}p&{ 1nt€1%§m9 ﬁiaﬁ f)lﬁ'ﬂmadeﬁlcal compotsmon.

considered to retain a desired bi ol oglca act|V|ty

a gVivpdyfer menijosing changps lntch@m@%tablél@v B plelh gheval in the art and
act t i r r

o 01kl pard Yt B, oot &Y ERRlca S e QS BRY

ex mrbnetnedclazts reduét ftann@lplphe ey fmcmmm@ &D Selyvipio SEC, emyl/or

e BRERRGREy ARy REbOLA DRl e SLALOM:E, BR5RS! my

th ede@mslatlcelchssobmmld@gthaahn@c toi molbgulanfcha:rgee(fmalgpla J asl;ocmted
anti - bodi eg di scl

ant VERE aBil?awla& Wg“%l‘?ga KPP 8’8$ang8§Rr°BIé‘g°§5’ipP§6r§f°§df°£\s

desmmb&dthb efio0ydisil@pdherciapplowcat i ons entitl ed

" Ant agonj st Ant.i nacl onal Anti bodi es and
Met hods Pt %mﬁ?gp—%nmgqq% % Athgs Y RHENS Trpgmspighereof, when
Nov@h@kted fh a [ﬁl@ﬁﬁacelﬁftdl Aipotitidy is WQdere@ddetaireSdeGiRAd
U. S Pat ent %pl i cation Nos. 60/517, 337 {Attor ne

Do cNe}egikg] activissiha gty enpaint(ip dgwalithe desirad hiplogisa) astiy ¥>5379hat time

(At %tﬁﬁlyab@&%%b% ReoraffP% 28 ab %%(o@%@ﬁée&ﬂoﬁg%aa)l activity
and 60/565,7 10 (Attorney Docket No. PP20107.00

( om@ﬂﬁiw@q@w the phaypraequitigad lcgmpesipn | ves @ronaied andgtermined in a

Pat %ﬁ%l@@s@&)} AT ABsi R 1 b1 cP O Ay W zllégas(lt%é AE B&Yred
No. "PP20107. 004 5784/ 2916)), also

e nt hiplogigal apiintitypd mewtag\mwtamlDWW@n@mdm disclagrdibesdn, end

andSenT T g e Su0e s aeht SRR Rl gy
of apMnactlhnsmmtlbrb‘bmtagommpGDé@ dondjonuéfl wilerice andMethods for
t he}" he zrelpt b fFI‘ Vem A 380§ EFV?I%%S?YZ@%O& dglglﬁ:Ag)egI} 3004 and

provisi i onal app 6N
Di agrigsddsJ.ankhteht A@plmamm Nﬁs 805Pr 87 (Aetoakey Decliat Sior der s

NPT i RS AR a5 LEH B R e 7250 002
(a ﬁg@@j 18527 me()eindl\dib)l{ft& J:/Egz&gﬁgﬁymm(m 5?&%110’[3 ?Gﬁ 12)),
o OSEE BREB0R) Bk i ARY lPtsiops Rt ABTRES DS

5 008 USS004M032 O@MA&%A&?%H@T NUSﬁ%Yéﬂ@(ﬁl7(5§’5784/282916)) also
(035734/311611)) and published as

& Thorenist %(ﬁijCDf_’)Q M?ﬁ@qlwéﬂmabﬁﬁleﬁ et Metiogsder TheddUse.”

" Ve @SS vdnter DI B0NQSH PutiHedlds 80O M804/0035 1 tREQRRSts of cach of
Havi ng an Aut oi nmune and/or | nflammatory Conponent,

f i | whiclpere bptsringprporgedby refyenca yxihejneirely SSecpdodhg assays
APPI Gl %rMsm@a@ Eﬁip‘%a@o%%n(lﬁ\éé %ﬁﬁéﬁs%}%génom und Treatment of

Proliferative Disorders Mediated by CD40 Signaling,” filed December 9, 2005, and
assigned U.S. Patent Application No. 60/749,285 (Attorney Docket No.
PP028035.0002 (035784/304312)), and corresponding International Patent
Application No. PCT/US2006/019414 (Attorney Docket No. PP028035.0003

-9.



10

15

20

25

30

5 PP028062. 0002 (035784/304311)), and correspondi ng
I nternational Patent Application No.

wEONUsS2006/ 019325 (Attorney Docket No. PP0280BRr/09087/066757

(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.
Al s@3588811618)y Kgﬁfé@%ﬂ%ﬁ%%@l puBlisBeNM Wer2006/124143; and
(1998) Proc. . Sci. USA 92:8200 10 8204
De rﬂreﬁSI@@al applicetimggiitlgedeshads for egierianed T fzafmems@f Diseases
Ev aﬁ(%/n%l a;ﬁzllutoz‘wgrgtgg hndor InﬁWﬂQ@v C&r@%ngﬁ 8 T’@e%lbecm%rl9e2005
(1998) Agents Actions Suppl 2; Lederman et
aI an@ﬁgﬂ%l)ed@iﬁ rPate@pAmphCHméf% |60/7$9 337& (@atornep Diogleat Net
)
8@6% 006! Ed3?‘?‘§4 48%@? ghécdrl%rspcgly g@h@g@ﬁ%&an ;

oom et I mmuno
U SApplﬁmQIrN 0.R69 /UESQOGG/QI%QQ (é\min@ I3&cke1082 ;PPAZ{06R.A003

| nC8hPRIAY ?ébsﬁ{ﬁfeﬁ §RC%%06 Land guﬁlS%?& %19\%' 2?){06/?2& 17 9940

ant y or a gen ndlng ereo
t o dvatchts rolﬁtdchtoédzhmh aaadmtmrdmn@rpomﬁeﬂ by tdiercimetiin thds emireuyh Also

oo e e oRa i fradd € RELEP gt Btk Hle o L8ion:s200-

el se@shebentdieds al. I0199BPP@ﬁkGr efmﬂlumems 15t Beana bt AQQOOB U,

Gt 5 RO SN ol BB PP Ay SR 0 g <pyman e

fr agrﬁaa%)tdw enfn. H@ma@mmm%acbhgan@f gduoen duprear ﬁ}ld@cozs in
ceI [ | ne as descri bed herein w. Follo

eparaeiogn 13 e BorrkcehoeEt 4/ 6h (1%9?\)4%%@5%7%{13%%44: a4 §-

antpé@&mqos Ql67aab D GeNs, b Nigkrik %H@Gfatetdwr&@{en&an be
formul ated as a |li UId gharmaceutlcal n}éosntlon in

t he manride a8fagonish ?u@thCRé émtwodw\nw@g%l@n@ng geyngng thereof that is
ant t'o'b%uﬂi%' iR Q&er%%eq{llt@t'ﬂg hﬁfﬁ%d@éf‘?ﬁ’é Ig}gseﬁ{ AEEBE cantbe

thereof Is to be stored prior to its formulation,
c arprm@redfusmg@ny miethod xarpinghe ait, includpghosg methodiedisclosed

The I C]UI él%l%ﬁ{nh{ SRRt 2 n{a I}lggﬁtl @b gh'i!l‘tf%‘iﬂ/ Q0

maceut 1 ca éonpos Ions o
i nveamplenthe 6dR118d 2ar CHhlR S pewtocmaillaptilprdy, or antlgen—bmdlng
g;tofo J]%Bﬂf)tlhcaltl 1¥{eec]ér];1 %grlltféf pro uc%d; in agﬁ}% eﬁbla%ta% gs%lrl éd herein
t heseb?.. The anount of anti body or antigen- b| nd| ng
fr agmenﬁF i er eof

res [ foryulation t i nt.
Cont dor Al PEHETheRPEREE ol it el R R Gl Phfoay
dos@ avi¢enrBindinglPadMEnPBEréHlcA4 BO %rﬁ@[ﬁfeusa OO0 @ﬁa%ﬁﬁceuhcal
t hi SOB{,{)gglggqr in;t Q/hlglﬁllmleg#t gbdﬁg%eé‘b a&@g?rﬁ) g?lnttl C(I))48 antlbody
ant dr agﬁlé‘s@ tﬁ\IIIthéJ@&bnenf @Ere@ﬂﬁ@@ie%torédﬁﬁ*lcﬁ;ﬂl % thandigtionOft can be
CH R-5.9 anti body, or antlglen bi ndi ng fragment ther eof

at féozearfewma{er Y 69 Caprlifien thawedgfrogm feaﬂpﬁﬁ‘&{li% fog durgher
N/ ¥ mughput 0.5 ng/m to about 40.0 ng/m, about 1.0

The liquid pharmaceutical compositions of the invention comprise a
therapeutically or prophylatically effective amount of the antagonist anti-CD40
antibody or antigen-binding fragment thereof. The amount of antibody or antigen-
binding fragment thereof present in the formulation takes into consideration the route

of administration and desired dose volume.
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5 m/mM to about 35.0 ng/m, about 1.0 ng/mM to about
30.0 ng/ M, about 5.0 ng/mM to about 25.0 ng/mnm,

wW@bwat299 ng/ M to about 20.0 ng/m, about 10POI/IEZNT/066757

to about 35.0 ng/m, or about 15.0 ng/m to about
25.0 mg/ M. In sone enbodi nents, the Iliquid
pharmaceutical conposition conprises the antagoni st

ant i - CD4R aadvhbfRH ¥helg ulcﬂjhtahﬂa%@ut{%hl%h‘lg%l{l&ﬁg)gﬁ{étpresent

thereof at a concentration of about g/ t o about
5. OInygting cAmprispbentazonisigtire D4Grnabedy: for gxampigytha GHIR-12.12
abo&tCI-i{ﬂ o Eﬁg{b%z)(fjtoig alﬁ%@ﬁ%mﬁﬁ% gﬁémtherecﬁlapé@onlémgnon of about

t o about t o about

ng/ g/
25. (Ol g/ opdi to aldie 59.0 H%ﬁﬂbabmlﬁ f meimbiogheut30.0ongigl gbout 1.0

s e
45 . @bont)5i mg/on, shbenft0 m@nﬂ to a@hmo ® mgmdoaltouEU) (Dmg@illm) about

I

[0 B8 STHIILTS S b 05 O TREEHL kS, e

ant lucpmﬂphaanacamiqagmnpbslndm crgnprfsesagwnngohfsexrﬁ@ﬂiDm armlbody or

oot e Bhu Rl SR Bitsat oo B e S S0 T8 Gy 50

abomg/nﬂ QubOutrsy #ii/mladabslut AN0 Hhg/nitgdbolit 10a@Yim1 22a8dutrty. Oring/ml,

abo t 23.0 [ m, about 24.0 / abqut 25.0 /m,
o5 G B o R o w2 5 B T abou
aboz,sto A8/nd teBY It 30.@ 1 a%umoz@mmm aboab®ai0 m%ﬂmloabout?ﬁ 0
ng/ M, about 32.0 m;l about 33. % about 34.0
rrg/ mg/ml & aboyty .} mgimil by 400 mg/ﬁﬂé%tw BeRle o apprg 45.0

Pr eseml td 4D68N0.PRg/ni1N e SBraaMBlisien@thi mﬁm ARbdhady
for éxanple, the monoclonal anti body CHI R- 12 or

CHI RIBOGipReRTsehh @Ot 6HMA %ﬂtlb%h’t Qrgéhge@rmmmﬁg
bt {hE}%&edea coﬁc%ntﬁa% HH{‘ @JoﬁfleWB ﬁlE/n’ﬁ eﬁ)ld{nf ®&o ﬁlEfﬂ{l about

ITB.I ntalns 25 the pH phar macetiti cal conpoSition

in mmg/amg@ogmabmg/mlmhog 9. o2 bR E/0Y. sk 240
Ao Aof S hBRL ki3 36 . Gob DT hOELDER 258 memi,

herefn as argi ni I Cient to render
c ongbosi 26. Qmmg/né,aﬂbou@dt(hng/ml aByut 28 damg/md @b outi28:0 mgml about 30.0

M R e R R L B VR

aboabbutZs® mgndbout 340 mml/kg nor e preferably about
250 to agbout

ven, nore
about 200 4 ABBFTSI0PRHSH PG G 1 PHHSGS B e BrLBIyody:
aEOﬂcbf e)&ﬁﬁb(ljd; the @ldgtloml @ntimilﬂif CKgR-12Nn2 _@DGHEB—HMB@%B& Berein
t he I qul Ut|Ca 0 O|t| n a n ..
AYiOF Wt@fm Ewgglg @emrycggls ﬁ@&é&llglfa%ufffﬁ_thmalntams
Zootﬁé BR4293 pRérhabiRd0A CoMPETIRA in ERUAIBIoNABMEL HH18.0 to about pH

isotonicity of a solution are knovvn to those skil]ed
i n t-hendpp amaug of grginine dy knggidic fogay igferigel tahergip as grgigimgyHCI,
J. fficidAR &Y BhdoPER REmpABidhdRar iddieniar 8 MeAenditdic’ ni@tmtélﬁileé(the

serves as an isotonizing agent, but also serves

st atsiupqus dorppylatigh hasti Pymalg iy s ﬁb%MQammat/kgambmﬁﬁé% garol/kg,
ag gﬁr@@ﬁl{)ﬁ/ 858 kPIbout 340 mmol/kg, more preferably about 250 to about 330

mmol/kg, even more preferably about 260 to about 320 mmol/kg, still more
preferably about 270 to about 310 mmol/kg. In some embodiments, the liquid

pharmaceutical composition has an osmolality of about 295 mmol/kg. Methods of
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5 fragnentati on, and/or deamni dation during storage of
the liquid pharmaceutical conpositions of the

WO pwentd2on. By "during storage” is intended a PECTUSIHOT/066757

phar maceuti cal composition or fornulation once
prepared, is not immediately admnistered to a
subject. Rather, follow ng preparation, it is packaged

f or ge8drR ARG the lsetohiaﬁy of Dsutloh GH 1o fRkdMhodc N kcAlol T O Bt See, for
state, or in adried formfor later reconstitution

i nt %ameleasqtmh%neaalf 0P ok A6t Rler s dysas-S8i%8bl e for

adm ni St"[rh@tafg(?rﬁné HC@n@tlé)IHly%Eltves BYan iMdrend Qe butla®o serves to
intended the [iqu phar maceuti cal conposition or

f oraﬁhﬂaqe|ﬂmwam‘tlboctj/rag@l@st@pnﬂqeﬁat@yal chingex eggiegptnigrgdtion, |

(1Bl b, AR F i Gt RRIRace VL i3 ko
d r ycrongmélse@ dfetievesti¢rl 91 jduiing Spragy/- iE)ifny'vnldgd a handlbook

a%%cm&t?c&%c%%ﬁorﬁ%tfl I qu ﬂ%aére:{%rppgl e fgg%ic’rl?eﬂ;ately

Dev&ilrnlnllstmd:d tdPhaubioct. R8thir] &Qloﬂyﬁ%remrmhoh/lmls phdkagelrfoedtorage,

. 2-20),. . 0r_ air e
o EnE Ao SRk o Byl oSt Bonygpysion ino
anda Raseforr 19 Sthyr B phﬁbmfoﬁdﬂfffmﬁ&)lon foondubjebmtByotdeibd form”

changes reg formati on, a tatjan, . and/ or

aﬂﬁ? %{PF%&‘% grﬁ’ﬁ%iﬂiaF%‘é‘ai} CO‘BH‘?SP}PS‘ Ry el et EO%F‘%E@@ Fighst by
phaﬂrm@@ﬂytﬂgqaé ISERROStib; a8, mexaaﬂpx@r\whaynsa&ﬂ e6lli (1984)J
bi ol ogi cal 20 activity of the antibody, resultl n

| osRergitenah e afsehital & Serr Ve ARy dryingfeepaysrncddutiie ray-Drying

COMRARILbHHBth UL EPBIABE RNt RIGI GG Rrical, %i@tﬂj@(ﬂ) PRYI91-676;
cause other problens such as blockage of tubin

menBroaghsad eial. (BURDLvievet Fesl. Bhtrio dey | @olR0&i atidiumenthaler er
ph a&l MBOEH G &0 '79‘1%'2‘05 QRair ﬁqf?rgﬂcgfp%ﬁt@{ & &%9999%_

i nf usi on syst em y st er eol soner
i sofrephiobry at: @i%ﬂ«)eando&osemmmp@w df47 @5 € piefgational

st e a0 Oag'glfegat? %‘%‘13@&1 RS SR GMtioh rhn%?d@aﬁﬁ&aﬁ%ﬁ Sl aﬁfﬁ‘ibod
COfT'pOS (0] rnventi on so ong as the argini

i s Quiagetotage nf a h@l@plnanm&ceﬁmraMOmpomtlon eangadvemdy kBt blologlcal
Frh SJC| ivi enf%@h% ahn%boLd Szﬁesrl%o%s 088 oorf FPEGF%E 'e\fﬁ%ﬁ? gtf] tg%: %I?arllnsiacoe]lcltlcal
of donipesicon. Wortzindre, Bygrégawifommason dlaﬁn:aisﬁglﬂier' prd)tﬂems such as

t d f the nat
i TGGES o i o Zppti A et B SR Bbo of
r erp‘lﬁfma[&guttohﬁcoﬁmﬁ'ﬁﬁsﬂ is la@mini@aEd wsstdNhfasiassyeehd. as

decreasi hg aggregate for tio , f nment ati on, and/ or
deari dat’M8r g?g ﬁ}? §a|:§p§8 ISB‘E}F‘{) gargwaﬂﬁa@rewal#meﬁ@s of
| ohésd steRIdALABE SMbY E@éreééﬁﬁﬁ%‘d ﬂh'aﬁlﬁh‘éelﬁfcaltd@ﬁlpbﬂﬁ&ﬁtofﬂi@
Sui t abl e arlgl ni ne anal ogues include, -12

0

WO
2007y 19D solope ey g os BIPst mflﬁramés@éﬁm d-¢., arginine-HCI.

an RegHAR il NRARGoMNeFRIQRE BYinpbsidnd bMihd GrvefiRonWhdyhisbbe
arginine, the am no acid anal ogues are incorporated

i nt @rrtnﬁéte@ Wﬁb aaglegusnhef this amkwjacida Bydipmigogeidh anglggue”™ is intended
co n&@é?fvﬁ@e & %eﬁan@% '0@& ﬁn%%flnnb Beili Iﬂﬁt tﬂ{ﬂ% TBGE 'tﬁe' Q%Q}ed effect

conposi tron wl pen n the con ution
ot hedrremslormpthe pergpasdion opdrgiotanic dspwallowdeasedsmdiaggmgats formation,

fragmentation, and/or deamidation of the polypeptide during storage of the liquid

pharmaceutical compositions of the invention. Suitable arginine analogues include,
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5 the concentration of arginine-HClL is about 50 MM to
about 300 mM about 50 mMto about 250 mM about 50 nM

wao eooghoizp9 200 nM about 50 nM to about 175 niVl PCHDS2007/066757

50 MM to about 150 nmM about 75 mMto about 175 mM
about 75 mMMto about 150 mM about 100 nM to about
175 mM about 100 mMto about 200 mM about 100 nMto

abofdt exhafdldTMhind lrﬁdni’e%d Wnbﬁ’oeﬁﬁ@ﬂtaréglﬁe MM wah @ldtargifiRe, the
mMto 10 about 50 about mvto about 170

aboiing a6d palegyehie mcome@teﬁmlto thelsempostemns apiheis agipi ierm.
155 "M 1B QHﬁceﬁﬁJ’QloHM ﬁr%lnﬁﬁqtﬂ(t}l ik AR ﬁ%nagéutﬁg%ﬁlpaﬁ‘g’oMI

to about 155 nM In oné such enbo
cordsepndupon die contrigntgingif péeHEMosentypdeRICi 5n paviic erndiments,

150&%%&1091{&21@919 Hit ar%lzﬁe 'ITMI 1sT 'ﬂ)%u% 191|(4 t8 atéuq lﬂ)éij ab?1¥[ 50 mM to

cont ar ning phar maceutical conposition
15 4blat ﬁﬂantMl abtoyt ¥fmiHe abait 2Obualyl, et &0 mddi tat dpenteli7h, mM

pri t'§onM} %‘ / 561%1\@‘ n?u%;%y PRNPER! hqhatbo%gfserﬂﬂttg

f or'mat fer I'ng resent
| n dbloet 15pmmnmmoomam tmﬂmnOS’ISthnsbanf l(l(heMi trmbcmt 2OhmM,

of  spo i DTRERSLh I s BRR abOF AR maRftsoih s g R 125 o
| nL aﬁngetsﬁo mNZ’Edtﬁﬁtm?DaﬁMO@ aébrt]afgltr tml rﬁMpgba@Fg Jonmimn tGaIiSbLh) :19?]0 mM,
o A0 RGO SRt 118 THEb et 375 afbahfhagt T2 mM

Cal t@rabmnsym(vba@)one With GhbodisRES 8RS 0RRATrAIoNRF highale-HCI is
st ab| lit SDS- PAGE and si ze- excl usi on chr omat ogr aphy

)mMV\?rhOBW oM sy ahgyrldga™Mon and
f r ag Mentiak ibPINsf a A HidGatibdan- cﬁfftﬁm{gq)ﬁamﬂ@&ﬁcm@b%ﬁ%ﬂ@)ffeas

anal ysi s, whi ch assesses charge change-rel ated
d eg%éfablilwf theppibesly cagfaiged theieing pamprily thrgugh its affect on

h : : ¥ .
Haﬁzdﬁ% %@Jegaﬁ@ M%&n ‘Pﬂés Rl arﬁc{ﬂgl:c b%ﬁﬁg@hfgé}%eh?rgé,%ﬂlh the
5 gpha@nz@eutg:allcong)ogtlor@ 03 the@n\zpntl@l will varygdepending o8 the pH

ab cmn&u%x @?ggbiﬁ{y%‘?ﬁ Bt%‘ﬁ‘éﬂ sa%ha%&iﬁstv&nﬂ it nﬁbc&?%@ fe@Lst.

abo sonme e ments,
t heD‘tIQlﬁTflmtllon gf thipepdt opreiumt cenrbs atleved Msiog nteheds generally available

phar 0 05|t 0 e._r.an p

5 Oln?hg P ll’lC I]ﬁ, % amé)b Ubt flilerl)'?_]iIQg} gcaPrgn% aIOflmeEP’ 82&8 thCh
aboastesgs cSnfGrnﬁMoMj @ﬂblh@HSBSH’A@WJ ot si@H:xBluﬁon chrailpatagraphy
7.0 pH 5 to abo 6.5, .or a . .5
o spRaRt e P EEn Bk ereipn and frshisianghaf o Eycaree
mai Hma@ (GIEXREPDE) aralybib, le,Vﬁlthastséiseal&hz&QQmaﬁge -rebnddi de@@?;ﬁion.
ant rnpceut| ca ltron.nt ran 0

ab B’VPF‘ Eﬁgor{'ﬁ hanﬁﬁe&pcﬁf@éﬁ’o%o soégl‘q IHVePﬁ%“ is about pH
f Orw|salt I50N5.3594 150919.628.71 g 0N¥ D 6.0ChBH L 8l4, 65 aébd's l6 % %.8,

and -13 WO 2007/'124299 PCT/'US2007/ 066757 _desire
bi of- &gt and efbenisyeh \rluse withi thyviengiodfyrbeirt ety 29 & %l?éat Pis7.0. In

not @ehcRafBlitheAfd otﬁ@bufﬁlﬂing @%’én@mafﬁ%ﬁs&ﬁé Y o PGE Phimaceutical
i ncl ude, but are not conventi onal acids

anceosEigon Hehoonge Of\&h@_ﬁ eHeHetosbawper 62 ghowal Heo eyt pH
X1 Bout HAK B9 abBALALS S Wbur PRt HBouCPd, ShATHH 5.5 to about

pH 6.5, or about pH 5.5 to about pH 6.0.
Any suitable buffering agent that maintains the pH of the liquid antagonist
anti-CD40 antibody pharmaceutical composition in the range of about pH 5.0 to about

pH 7.0 can be used in the formulation, so long as the physicochemical stability and
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or magnesi um Exanpl es of conventional acids and salts
thereof that can be used to 5 buffer the |iquid

w@barieeeut i cal conposition include, but are nPCT/US2007/066757

l[imted to, citric acid or citrate, succinic acid or
succi nate, acetic acid or acetate, tartaric acid or
tartarate, phosphoric acid or phosphate, gluconic

aci @ksRéd 19bIUSIeN AL Sty D tHealHiodd @iccte@lne@hiii MBcRoin above. Suitable
aspartic acid or aspartate, maleic acid or nual eate,

an obqff&rln%a@etw%lrden@lt alteewblymft@}t@ copyentipaal peidygidisglisthereof,
thagdrbge Q%Jt&ﬁém&n%g efBP e;&ﬁlBleb%dﬁmF‘p%{akbﬁlﬁn %lﬁmﬁd?ﬁm@%ﬁum

and the salt form of he acid, for exanple
m xerumagnesiung Exanelesoif GOfa’ﬁ@tl%lﬁ]t acisls @nq yadt thereefithpicande siod to

as lﬁlffeﬂhte rhg'ﬁ g/panrg{ab&ltlgﬁlcgm (I)Jsitto% Aclu(ﬂ lgﬂt)é}eq{o?h]ﬁtted to 01trlc acid

succl ni ¢ acl sSuccl nat referred to herein
s ucwicrete fwung avidoravicthalpu idege 3101d ar avetateutaganns acab@mrtarate

ac d.ace ed.to ein

Ie[% ?prfl gg é 1& glt @1&%%1%% < %1]11 II)IC acid by g{hhclon'c}tg 3 lu‘r%1 nalrc ac(:“lgcjll 8F]glu¥amate
t heaspatiegnd mgaspm‘tamb’ aglett ac&iadrunaﬂmter snd ﬁﬂﬂ& acolng enfatabuffems. It
oL SR8 RSBl B0 SRl £ SRR b g o

m\/l thd beittVbr Z@mpW] a @b tured cie aoiland bitiadVl (reéddredMb het&in ﬁM

O e St R o SP i B eERR e Rr RO
C O%QQhécﬁﬁalt@fﬂlc@ifncta&ﬁ bufzer, fa&ﬁlbcﬂﬁe @@emc dc®l afnﬂ Qeetab auterrad to
nmM t o about 15 i ncl udi ng about 5

nlwfelg AN acg_tetemtlcfildmferi mejrme 1&(3 f?ﬁ\ﬂadﬁ_%f th?%ore%gin%id/ acid
or Qltheis. St Ror@n i oH 8 thaibh el ddnt cANSer&th aBRR YN tddout
to about 15 MM I n sone enbodi nents of the invention,

t heS0 mifuingludingrehentdueMeamMeorpts f i\bnl 0 relabt mdybs20 M, 25
283%34289 %M%%Maﬁd A0, 45 nf, 508RAUEr Riek <0 VHuel %ﬁ‘iﬁ%range

noted above) of an antagonist anti -
ant ¢flabelyt 1deMde plraid S&mdbwinepae habediments, dite coascatrplian ofttlhfe

n&ﬁ‘feﬁﬂ%]a%e %&‘B%%%PQ?!' IBR/[]'[% a (ﬁ.ltqg |1&11§d11?%%b2)t{1t 5o ?IM’ 6 mM, 7

antigen ragnent thereof,” an a
ar gini, ﬁaaN‘H@LmM) 1p eMelrl mMe 1Zmivhbds inN1ok# mblai 5 mbton nther, such

and butfering a e/citric acid
o Y Wi P Shel At T afbeSh BRLS Bt fer it ng
agent i dnsemsherhbaimdnteotbuf hemiting tegiemid pharmdcaitival dongposition

A A A AN R e

t 0 Mtdboﬂﬁ 06a1bantdgofils tighiti OD Atibo d3Hieberbed aséi’vheﬁa &ren@ﬂ‘&

carogileche pogoserlm el FET 07 o HIsod: franteendiging

Ci tfrAin@nEALRER A SAouinS of RENMOHUIND FeRlldr@Rb codipdsitibiigeat fa@tomc
citrate buffer conponent is .sodiumcitrate. However,

anyané&thuéfﬁr%agé&tﬁléaéﬂ%%cltrﬁe/@éﬂwdel&ff% avhery thegonsediafipn ¢f the

Ci th@fefin€ &ech PR Sudnfdt WG Bkie a@g@@t Bhtaind fﬂe%@ldofttﬁb
pot assi um amoni um cal cium and -14 WD 2007/ 124299

PCT7haspaeTcabBrHpsitipmigribsiangn of ABOW pHex) Wis§0w pHa/ 0, preferably
Ci t%"a%ﬁ!ﬁs bl Bl 6 '@U%Elﬁam bﬁ%ﬁ) 'Tas gL g% 50Tgtfrate”

., Cltric aci sal t ormo t he "acl
(| lg Interglpd p hufér comprasieg qshl@ of @Lmqa@:;d dn a preferred embodiment, the

citrate counterion is the sodium cation, and thus the citrate buffer component is
sodium citrate. However, any cation is expected to be effective. Other possible

citrate cations include, but are not limited to, potassium, ammonium, calcium, and
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in the salt formof the acid can be any suitable
cation. In one such enbodi nent, the counter ion for

wo ba7824209 form of the acid is the sodi um cati oPCT/EHBZD07/066757

hence the buffering 5 agent conprises a m xture of
citric acid and sodiumcitrate. As noted above, the
concentration of the citrate/citric acid buffer can be

f r omgallaﬁuﬁl lAstMtédOab@&éo Htelté%/cnﬁ%mu B@ﬂf&%ﬁgr@be%xt&remhe

0 mV
35 m (1 g@Clﬁ;M ac1415 alﬁaMhe %t fﬁml ogt,he éqlﬁ élre " §G@ﬁa) \;xgqelgpe@e counterion
Wi tihig & ?orfna(ﬁgl?e R{d caf BOUHy shithirk Eﬁloﬁb%neQQcholdﬂnent the

sonme enbodi nents, the citrate/citric acid buf
CorreEnter ian ifarrhd witffprone fahoasid s thevodismaster, allcshqmm the buffermg

et Ry S i oo MR 8, WY A6y
embodeamgnti@ ofttieecitrate/itrat q@tddqu_rﬁhr:@mhe d@in aponposM tlﬁ@hout 50
© e RER B ap SRR B b, SIS, SRR YD 2 s mu,

ant 30geNE B moM,Ri§ nilviagfmait, 50 e emfotheas:uchwa:loassoeﬁﬁm the iraonge of

0RO LR 6 B B0 N PR s e e BB i lper

35 (Q)nlml/crﬁﬂlon i0 frombduiit SHOMCGo apduril 5 tndM, dabduttingdbolt T@MTI6;mM, 7

an a nt o ini o.render he conmpositio
ok S0 el SRV B 15 gt T SRR 15 Rl
Ci t r at e/ig bihei EmboAGh&GhtsDh flighid Phartha6QIKEHRbI PSS tQIN c@fnpnses an
about 1 nMto about 20 nmV about 5 nMtaqo about

pr efEeanPyAnbdA0 angbatmsusias s m%ltqe&nale%wy%ﬂ&u 1t2rpé

| ouirtk-29, Rt FRASMIA LA cnfe@MReRbE hOIt RQMRASHESE aB8t 0.1 mg/ml
ant agoni st _antT-CD40 anti body such as the monocl onal

ant ©o3belyf SR/ mb ahaut {0 ngpmRtozbout 35,0 magml.glautd D 9dngig! to
fr agignis. ﬁg/‘hﬁ ofr abOLﬁ‘tIO? n@lﬂpt%rﬁ)&ﬁbb @%anl afh 9H1Bu19 of arglnlne—

mg/ M to about’ , about 5. to about
35. [@Chtg/rerider thp OQHIPOE@IO@ npgy fispronicy alabtbeubu n@ gyt f¥l 4, citgpte/citric

abo&&d qufeEﬁ{%gvjoﬁéen{er %tb(i’%]out 201 t%om 20 AN Q‘S&ltjmnl\ﬂo about

ar gi ni ne- to ren e conposlition near 1sotonic;
andl528M;, hefdralfly grounty) mlyern yetotlsodinbodimets aheelziqlmd ric
aC| buff ncent rat i On}ﬁ%% ahout

ab
l’l’laCB 1C€1ﬁqgmwl 1011 coomdor%seslag onis 4|0 al’ltl O%K FUCTI(?S the

pré &ra
rTM mbﬁbcmmn‘pb(ﬁlﬁfﬂl-ﬂﬁdl 2erpho dIHTR LS o hl’(’tgeh-bmdln(g fragment thereof,

phar.maceut i cal es t n 0
Bl eERr e S 7o egLngran D REHhaRRRRGme b dbou
ant 35&1Dﬂlg/mlﬁ+ﬁloﬁ%- 1%‘02) ﬂa@/gﬂ If’cof £BdLRB R0 Dg/nflf orabbitd o0~ Ibg/mdtorh@ro]ut
r nt thereo uffe agent to 30.mai ntain the
a%)fr?‘[nﬁ/é“ ARyt tar%%erle%f&ﬂ%%@?f " 315 SRMPRTIP IR By and
Of B Buferiblaferl@is sb@umkttie/Attic AcidbuBBfhathldEncentration of about 1
concentration of arginine-HC1 is about 100 mMto about

200MMyi12bpi 28 g, abputt BN ahgit 4 dhtrecterrhly abertfl@ Mg
agent i g, @k pHaTefrkd 5@5&&%4@ e 1 caiadphamcéﬁfcal%n@osmon

concentration of about nmM t o about liquid
ph m@%tth%wtagomwnwmlh@@@g emwlwwoel@eaﬁ@vﬂbody

an{@lgo d;i/i; @?% (AN 5 §60§ aht?%n%d%gg%gﬁfenﬁtﬂéﬂeotc%lgffenng agent to

maintain the pH of the pharmaceutlcal composition within the range of about pH 5.0
to about pH 7.0; and the concentration of arginine-HCl is about 100 mM to about 200
mM. In some of these embodiments, the buffering agent is sodium citrate/citric acid

buffer at a concentration of about 5 mM to about 15 mM, the liquid pharmaceutical
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nonocl onal antibody CH R-12.12 or CHR 5.9, or
anti gen-bi nding fragnent thereof, and the

w@barieeeut i cal conposition has a pH of about PEI/BSOT/@56757

about pH 7.0, about pH 5.0 to about pH 6.5, or about

pH 5.5 to about pH 6.0. In other enbodinments, the 5

I i qui d pharmaceutical conposition conprises the

ant @epyakifibn SMprisEMOatiohROAY:-CHA antiBIRTRIr@xahfl€ th

monocl onal an_tﬂi Sodﬁ%/ CHTR-12. 12 or CHI R-5, 5 .K%rlh )

ant meraslopplratibegly GrBgleltorhERewY or aittican-bdgdgmentdhereot,
of 2R pHrrdacBBUA cohipo@hGifas %quoofr&E&ﬂ%H BPRUboutdE7.0, about
ng/ m /' m 10.0 ng/m to

to about 35.0 ngy , or "about

abatH 5-8%0 abougplio.5. predpuidithyyS tedbeut PH 600 Imetheriembagiognts, the

15. 0, . '
15 BB O RS i L g,
ar gixainpks; tHCMonegichat fribbdif CEIR-h2) 1 2getlIR-§.9, alhotigendinding

S Odtira{'I rrrﬁe%lj( tthg:r%iglte éltcai ct0¥1i %tr?t?oind f QBI fuft HE é’/\h Plog bE) hteSO 0 mg/ml, about
for ation has a p?—?o abou plllné.gl. Prot e n ’
degf.@datmlan ablue 3 5.0 nfy'rek aeabiohaMi.(g g/t terdohedt.€al/ml, including

7 or ot Gie fep R SRS Py A e 0 T ? Bhout 300

I nhinfintl adt abyut BR.OGEIAAT; abdud M5 ®i Vs arginaetd@It snd thé buffdii@g agent is

fornulation in order to.lower the surface tension a
thea['ggB‘i i odinm ‘iltfﬂt?éflf‘%f&ém’lﬂ‘ﬁ{% Wheyg téeo WRdiana H’tf‘so,f
t heabbhipH §15. phar maceuti cal conposition conprises an
ant agoni st anti-CD40 anti pbody, for exanple, the .
nmonocl ol &pteiddegpeadipn dng R-fiegzethavgng eHppehanigal spgaring during

ant jre@Rsitt S¥digafl phbfin@tmRhl HAANARLS o ALOPIRE intehiRE M be
to maintain tqhe pH of the pharmaceutical 20

conplibited Bynngarpdiptipntoh surfasiigls inp thefermulgsiqnan erdergo deyeuithe

PH ({irfdee ki AR MR oRio ALk RAEs. T, ih Qorh €BAGIdith&fs, the liquid

| i qui d pharmaceut yqa? conposition near 1sotonic; and

f urphawpacewsalropestion euprirgest arintagemstanth&iD46 phidebidsefor s,

t he | i qui ' POSH L i ) ri Lany:

ant 2t o BRALTRAS M &) CRRIROTLL OIR. PR TER hiling
nonisagnenttheraof, k bofflyring@elinRtcliBaibRingthe PHloRES pBarmaceutical

ant | gen-.bi ndi fragment. the X uf.fering agent to.
55 SR bE S oo Al DR ot A S m B bbb
W t BiChtotréreler tho tguid pheatnoetintigHe & ibsition nedyaiotonjtdardd @yther

ar gi ni ne- HC1 at oncent rat.i on qQ bout, 50 MV t .
g s G Bt gheRats Drsggc: Spgnpositon
f urdoapiisGaaniagastst ants-UDKaahtebdtly, fydample, Bt hfoacdlaal sntibody

enp e e ionic surfactants, includi .

pol é@ﬁ*;&-%@(ﬂ@&%fﬁgﬁlg@@%@% éa[%]’?n‘a erﬁ%ﬁ? g%ﬁf%ég@éto
( TWagRtaBhe pRAL MO i ERaBRTEa] OmpRQich TMRANthE Bhie of about pH 5.0
pol yoxypr o Ieneapol§pxyethylene esters such as

Pl UP 3R PHEE): apinipe Ribetnyoacratraienst baut SO sabgp 300 mM, or

35; ab3 R0 M NS ouPSI VBN YA ERRKG ¥ EPHiscS ¥ Gl RNt PEGA00;

| ysophosphati dyl chol i ne; and o , ,

pol yoxy diyRigrleEgants gerlgyedpensmioniserfagantspinciudingx- 100.
d L&y Sthabid ¢ ' P 1 i@t 1 2
sur acot gﬁtt gp%elrsogﬁnthi és%l&{ 5?521? s&?ﬁsﬁ§% {\7\08630%% 185)%fazlr§9C19p olysorbate 20
PCTTws20 20} 06BEsFropylene-polyoxyethylene esters such as Pluronic F68;

polyoxyethylene alcohols such as Brij 35; simethicone; polyethylene glycol such as
PEG400; lysophosphatidylcholine; and polyoxyethylene-p-t-octylphenol such as

Triton X-100. Classic stabilization of pharmaceuticals by surfactants or emulsifiers is
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descri bed, for exanple, in Levine et al. (1991) J.
Parenteral Sci. Technol. 45(3):160- 165, herein

w0 pmonpreat ed by reference. A preferred surfack@nus2007/066757

enpl oyed in the practice of the present invention is

pol ysorbate 20 or polysorbate 80. Were a surfactant

is included, it is typically added in an anmount from

abodé%crﬁ)e@%r SeafnBleaRQWYine o7 - %1 @bp%ntgra@gé%&ﬁn@bgw) 160-
5% about 0.001% to about about 0.001%to

abo S, prgygneamstteddyaefereco Aab@tﬂmé syriactag Eploxsd e,

Bo O&Q&HE opthé%/i?es&?ﬁHEntQ)n %%so?&te%%bol?so@t@te @(po&lVBere a

.01% to about 0.5% abou 1% t o about 2% about
0. OBYkctans isibeludedgit 5oy pied by pd @l 10 3nmmeurd oot 2aboutdngo1Zp tuabout

0. 0158(/t ﬁ)oﬁttb)(%vﬁto%?{%ut%rs@%bﬁt 0. 0%1(95&%1&% 6*29“513 Q%ggﬁl% to

percentages are on a ht /
10 ibhwsﬂ 3%mb9rmfb00é%btodb®m ﬁt2§/9, ab(hé 0100 gfksitelabout 0.5%, about 0.005%
phar mpceuts, sit, 9 0 n nj,st 0
oL bR TRORL A 0 SOTUSI Do 0B SOtk 0.0
antnokab«ﬂy O(SI% Rbdiz 002% to nbdnitD R°/<5 alByut 0.05%nbd algmn(—) B%ndn abgut

her he bufferin ent
o Ot kv B ot B P oB g Sl oty basis
ci tr at e/Thiut, fih CondeCdntboldimficn@l the ditjuid ph@fﬁfa&ﬁlﬁtaﬂ @bmpesitivh comprises

S ETRR Y TN TR A

pH @fcraRo, o@bh@eﬁlbtﬂan@tfﬁatghleﬂtkﬂh&e& the B@Kf&{ng@lgbtﬁ i to
about pH 6. 5, or. about pH 5.5 to about
ar g‘?“’r‘i‘it?(éltrF‘k?flq Luffep, rf%rseémplstsoalu@o%aéﬂﬁlf% %CMH@I%r abbut
50 doEdn@ra@bisttabRRQ o ARRES0 HAH 2BVt & NROMout ZOAMIM about
or about 50 nMto about 150 mM ‘and the phar maceuti cal
conpBd tojagaut 1f yphde cemiprsitio das mpld gf gheat Hh6.0 t¢ ghout pH 7.0,
ex 2
0. ODuLTY b P SR G s o g oty i (O AR
o 51%8(61307 aj j conannigatior pf ateirbybinMettegout BAR MM, ghow 100 mM to about
P L £ A5 i T ERIP b AP I AR O hosivion
ant fubgbahco@biifes 2 JurfRtapt, f{@Hdk&nplec. Polyvorbatadf,igemainpud fiagy about
fr ! er a Lsat feo

R e R TR VR RO B
35 cﬁnl:mgirlfdnts thee hqh)ldlpharilrﬁc@ltln@/cnﬂnpmsmcatmmpn% af) aidBgonist anti-

i n di ut 10.
Dot AR o Bt T R TR TG §rReg 0, or
or AngeH-bidHind f@ﬁelmt éhe&bﬁ at a &Qlcmgﬂgtlal atbibuﬁt 0208 gd¥to about 50.0
ar gl udl.n
o Pl oo e R R Bt ot D B i s
at ag/&d) ﬁﬁﬁﬁdlﬁgaﬁﬁo‘aﬂlm m@,kihﬂuiboﬁt 18\ fng/nebapidtit 2D Mdml, about 25.0
i ncl udi n mvi har maceuti cal

con‘?}%@} 13 %ew 38&%!% qrﬁb%g S%P Flsgé@foab%?@ 8 Brpbout3§0 oyt

ad”f%h{%e -Hal Maqalkagwou?- D50 1 ABinRRRHAL thE BQH%rﬁx%CAgént is sodium
01%to about 1.0% (W v), 1ncludi ngiv[about 001%to0

abdﬂ‘lfatdc%"% qoi) Tffer afscancenirationaf abauhd M (0 atmws 20gnlyh mcluding
aboyluOrodema i @PRithaluddd ERhNokiioftB QeeiistQ surfactant
about 0. 1% v&ﬁdog’ plgdr %‘%gut 0. %5 /loot o&pc{r)lo%}{ 0. 2°S/os( V\ﬁlu{/sa? an
whefoeexampld, p@imsoajbamw& recneamdua aiirong ey 80016 o Hwst BOPKW/vV),
of 5difding about 0.001% to about 0.5% (w/v), about 0.01% to about 0.25% (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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WD 2007/ 124299 PCT/ US2007/ 066757 about pH 5.0 to
about pH 7.0, about pH 5.0 to about pH 6.0, about pH

wG2@7ap2ebout pH 5.5, about pH 5.5 to about pPCBUS2007/066757

about pH 5.5 to about pH 6.0, or about pH 5.5. The
l'iquid pharmaceutical conposition can be essentially
free of any preservatives and other carriers,
excilgiH 5.0 t@&boai p%bv loi ZRLSpH AotEERAL ppr%loyabohh,]% 5.0 to about pH
phar maceut i cal nposi ti on can opti onal ude one
or hbdraBoEPEse? tpa'ctbp\yfé%%ﬁcﬁbout faabogfr BﬁcqrélwanoH 5.5.
agents, {I’iﬁﬁﬁﬁ‘f)ﬁﬂ{ﬂagélltlké’[ c%ﬁ@smozﬁta:la@b@@s%éﬂn@f free of any
exci pi ents, stabi i zers descri bed el sewhere herein
pr OIVPSGQ@UWS@W dyeratricad gxaiRielty oaﬁtﬁl@bzer& Hlternatively, the
h C )

B BEREDATCAmBLAR Loy 18 ABbhe brdths BRLLDARY,, 2
ac cepmals) @tlbmtmaéagntsep&@rrmcemoglly aqedptsitlagsrti¢rs.exeipients, or
LB?%;%?I?Zﬁrsbdégcrl% & elsewheloe Herelnnﬁ) %‘agéu t?l i 19 ! ta'dx%?s%ﬁy affect the
antphymt:@taaﬂn&"al starbq:lltya df nhg aﬂs@@ﬁb amb@dy dr eamgem’mhdhhg: fragracnt
ch 6| ent s. such exes
cxcpre BATRR SRR R TG and B SR RS but are
pol wrnfrme@tmc lidda:sonanﬁﬂf&ﬁsg 8icsts, dd- stoh@ﬁt@,u;gffadarss; usrsdxman@f
for, tion and s ctian of pharmceuti cal |
accBpigpE &g icra}cbcfaé}ﬁ mgpRipg. Eﬁﬁl@ng&ﬁ‘aﬁﬁ WERBS %?E% RS
be afomprrsies' oﬂ%&aﬂaﬁlgtmp@teiﬁcoﬁiwxe@cmtw&@gra&mleemﬁﬁers such as
(18th ed.; Mack Publishin npany, Eaton
Pe rﬁpé)gpp‘q;gn thoromgg@ycus.ﬂ%q, %lfﬁqul]%@p ﬁ%ﬁl %ﬂlf‘éHO%Qf pharmaceutically
ref &e%% catit$ stabiliz&8 @n& XBRAGAB Bin bd e BRGNS
anti - 0 anti body -copt aining liquid pharnmaceuti cal
c 0 nﬂwgmweaﬁ@ﬂ Stiendae(18h g hMagh Pytlishing Fompsyy Eaen, PRensylvania,

0 R Gk d yol bQenc@hi bi t oxi dation of
OXI ?@ng% ema{ﬁr??}@ra%} ]}(;}ﬁrees? giues within the anti body 20
pol ypeptlihds it ped anghodigyent, ithetangigoristiagtii(R48radeb diricantaiaing
ACCHIN ok Bl ofca P0G Rt SRR i S P Furdh B ok DhshinDYeia
oxidation results In greater retention of
antagbonst to ahibit-ogdd@onarftox lemlle kmiriotasidordies witbingbedraibody
f O(r)pno]l ept){dre g i B tlqulglhlgof her&edgl Pngrgrﬁlea cumulgionﬂ%‘ ogdlzed
arrmpad:lei cﬁzebt@ma dhhhﬂhtmg heidhtoreswdt irngreatart rets i dni of itlerintagonist

i nhi bi i dat | an.of the e anno.a ..
oo BRS R b T B A B SRsE p BRerpignine .
ac qemraﬁl ﬁorhﬁ) ol bata€ions tB@‘ecEfQ:aEBe used. yphe:aahduyl;] totﬂaiagded
msanst at the conposition.contai.ns nr.e an, abauyt
109400Wld bp A pmowsih oy n*g%%‘é? ?“é‘i?“pqx&f@ %"ntﬁ F%htl? g ﬁ?lg
caneHeudGihaNS dh&)(ncﬁﬂﬁdﬂﬁ)gldﬁ\%ﬂ @[be@fék [?;%c@éibﬁllﬁle th RatilatdiRagencies.
ratio of nmet hi oni ne added t o net hioni ne residues

r an’@g)éca Y-dhis asai that the qogposipe gontepy o Inor?lﬁ)g@ about 10% to about
pr efoes aliMiohProbut® bRyl hn bSRHIREd BY ﬁfdﬁfgrbtﬁ&lhlomne such

amount of met hionine to be added can readil

det@ftthqago Ofemﬁﬁlwn@alad@ﬁdwmsﬂl@@mr%gdweh@né%r%m%hopbh1 to
CONRL1S1006: 1t At &%&%gh@h #\f%o anti body of

i nterest, ot antigen-binding fragnent thereof, with
di f f er erfthe prberedrmoant o mesthadnineetp b added samreadily be determined

det e%ﬁlmi&hl? %y E)pe%aﬁrggl A .&o\{ﬁpogiftifoﬁ" %m&ﬁirfgqlm&%ﬂispinﬁ—CD4O
antibody of interest, or antigen-binding fragment thereof, with different

concentrations of methionine and determining the relative effect on formation of
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-18 WD 2007/ 124299 PCT/ US2007/ 066757 oxi dative
speci es of the pol ypeptide using, for instance,

W@ boooire2egr aphi ¢ separati on of the nol ecul ar BOEUS®E7/066757

and identification using polypeptide nol ecul ar wei ght
standards, such as wth RP-HPLC, or hydrophobic

i nteraction chromat ography (HIC) as described bel ow

i N EXPmRE §pe’elles Eﬁhﬁé &ﬁ%ﬁ&gdsﬂigl R iRfanfEERLARB@pHiE &dparation
maxi ni zes i nhib ?lon of oxidation of oxid |za%

ani ?féhea‘@P]éCUrl?wPQﬁFé gnd {gentifisatiohuingrig iertisk seolecyter éféltgbt

on Md%s %ﬁélfjasrv@{hq{ﬁﬁPL@h&kH Elf'oBHo‘tﬁ)cf 1n%?§c't19199}f0matogra}?hy (HIC)

aggr egation, would repr esent a preferred anoun
metdsidesrined baowpin Ta@m&t k. ol heheonewiibier ofi ragihipeing thet masyimizes

'O?pthﬁéﬁlon %E‘B;hﬁ’a%}{ of {;}ﬁﬁ’%ﬂ% iﬁ’xgmgﬁéiﬁ residles %Eﬁ?lﬁ ’if%lgé JRRLR

I nvent armaceuti ca
congesiston @mlrtocﬂmirnebwsl igmbitien afgxnnbcsty aggregaticb4a@ould represent a

i B G SRR ige 3 s TRTOTHEDBog S B porove

theambédystdbﬁi&ybufferl ng agent is a citrate/citric acid
buffer, for .exanp sodi u ctra e/citric

buf fer, g A %06]?*1 eé’i‘n 0?‘5‘%‘3“%? bfe RS %’e&ﬁ“{dd”hg%aﬁ?“%l
mM coﬁiﬁ)@sﬁlorﬁcd’iﬁﬁﬁs& aﬁhlm(ﬁtdtgomélﬁnﬁﬂKZIDm fan@tiuayif fobexaiMpteothabout

abolnoplana B R0 B o GIREED ot Siacs ot Madedt gepor

6. Sthe Biiff@d@Ubenp H Svithatd/SitrdRRItbufBH & Ram@E, g;bﬂﬁuﬂlemhl@elcm&
present at a concentratjon of about 50 nmMto about 30

M 2IHEEsE 24 DernsRitRE R HAReutIoBMRERDbSY SA Btabew SaM:te about

abozastmﬂb Or 4%t ﬁmwfofaasﬁtaatmmsthe ?%@&hncaﬁ B6mSSRIOR &S a pH of
sorbate 20 or ysor bat e , In an anmpunt from

Do 191 56 15605t g DI SA3DoE PABGLE BOBGLYA D & about
ab%ﬁ 6 @ ég/ﬁl{n\éllﬂ"@l 1is ﬁ@&n‘é 16 2R RIATIRRE Stk §@111M to about 300 mM,

composi ti6n further conprises methonine a
corrbent 10AmMto foua UM, or Hontvi0traMeh abut .1_?5.’9 mMrMsurémt is

0. 5prg¥lnt 90r?9@81%&$\n¥tg%/9%rg4% gxg(%gys% bgtergyI ﬂl%n%ﬁlgffﬁr%ﬂot%gab%ut

abou®017 ® abivit 1156 (W/vR2orGibowtl.G0d Y eth @blcbut 6.500 (W\VV); emd thbout
25rtho nothere odi

agnacHutlcalocom 0519 10 n}\/lrther co 1ses methonine g?a conbentrggon of about
armacetlc Ion conprises an

ant(agmM st abant 20-0GDHO almm]t D B@M to flmiut HBO e rpde,1.0thel to about

C I i.body | R-12. r -5.9 I
et LANBpE 1 o bl F bF aBpu T P Shed o mi o 20
of /rt&}‘bbtutab@agb.(ll’gb(/lnbr db@utaZJDmM ﬁfhbgutl‘ﬁgf M. Iﬁb&i/éf emBoddnents, the
ng . about . 3 or. about 10..0 to.
aboltﬂu“g’igwﬁnarfﬁ‘ftfﬂaﬁcoin}?g? tiewn ?@lprﬁmanﬁf‘@o%“ﬁﬂn% |‘|:jl‘|D‘I 40 38tkndy, for
15. &aﬁﬁl’enﬂhe n@h&l&naﬂ%t@oﬁﬁgém&l@b@w CRR-6.9 &t afligenaddQig
30.0 no/ or about 35. about 50 mM to about

200T38MeEt f@?rﬁ%@ apmcenrrht&m nﬁ@t 80 mypito 2bgey S mg/ml, about
ar gi 0 h8nHCAbous 9510 H{Q/rﬁl Bf Mo ©.¢ ﬁl%&nl@&é‘&)u@@g(ﬁ £l/mt inBluding

concentration of about mMto a i ncl udi ng

abotbeut -t/ My 2|0 lpg/aﬂ sal!;rpwté@t()am/mhfaéiaut 28 Ramgymb about 30.0

gglo%glﬂgl_,bcgg%ﬁo(lﬁﬁg )O l,nlik/lﬁﬂ 2BER Y6 M ERBoAPRB a%r{@ H@l, including
about 150 mM arginine-HCI; sodium citrate/citric acid buffer at a concentration of
about 5 mM to about 20 mM, including about 10 mM; optionally a surfactant, for
example, 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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i ncl udi ng about 0.001%to about 0.5% (wv), about
0.01%to about 0.25% (wv), -19 WO 2007/124299

WSO 7/ 066757 about 0.025% to about 0. 29%CWUYI0P7/066757

about 0.025% to about 0.1% (W v), or about 0.05%to
about 0.2% (w v); and optionally nethionine, for
exanple, at a concentration of about 0.5 mMto about

10. Ho60M. oz%b)pt@tabam@ M/L&/O) amlwb 075% t&™out @bw{l;v/\g &2 BNt
t o about mM t o about

i nct-QRYe f@aﬁﬁbﬁm% SW@)@nﬁwpmali@Bwetin%uwor a@@fupﬂ 3t D mM
ﬁ&%ﬁcgﬁtétlm\éf BER @tS Iﬂ'MOCO It 256 %M 4ab§utnl1\6 mMRAYLytD: (pmM

or about . where the |q P har maceut | cal

conghosi 20 ol Wa?ebO@t 6. (bm%for aisotd-> pil B) @0t1b5 A pditinghuding apout

ab t
o 20 BREBol 2 OnRE By B iy oo APyt B, BRGHY. v
abcﬂlmutrﬂ-{) BM) or apoua O mM; wherths llqmd pharnyteetutloallqemposition has a
enb l,i h i cal Sj.ti
cort PERSuTS O BN 2P B IPRERD R FRIRPMEL A S0
CHI dRobt (B 5.6rabamtiHy& A +dabodi pfg6f5r mgtmﬁ{ 5.5 tdvalromopH 68t orabout

S@fgératl on of about 0.1 ng/m to about 50.0 ng/m,

O mg/m to about 35.0 ng/m, or about 10.0

rTg/ m  t an s&tter SDb&NiMEMtTIhe liuil p]dhﬂa@el&b@lﬁombﬁs,lﬂon comprises

ng/ M, about 15, 0 ou 0 about 25.0

ng/tﬁ} mogeglopel %*tslbed%ﬁfﬁ-}l@forl@éﬁégto et%?nr‘.’w%g fraggsnt

100th£FM)ft & a2Racth trAQD dr%caﬁ giirhd@t fdebouti 500! g AbaRBUE mg/ml
m\/larglnlne HC1; umC|trate/C|tr|c aci d. buffer

at faa@aﬁé Arpgm), 8hatz9vt Hb%ﬁlﬁ/nsl AR &-9 Bs(ipl. Dislugipg about 10.0

I ncrhgl@hl %o@th@tﬂmg/&l Vb utoBll RYR, | B0 28 8rh @&l @Bdut 36 8fmg/ml, or
exanpl e, ol ysorbate 20, in an anpunt from about

0. (AP 31‘569 @gggt abgutqld) VA abogh%podpM %WP‘}‘ICI including about
rmt fS'OQHMrb?ganlQ rHC? )%%Eﬁﬂhleoltrﬁé/clﬁ'lccag Bt ﬁ%‘c@ﬁbeﬁﬂatﬁ)ﬂ%ﬁ?‘ Lbout 5

mM t o about . I nclu |ng about
vvhemM tolabout 26 oM, lpﬁafhnad@ut 1M eptiyoly @ mﬁlmats foei epapple,

o 5p %%%8}155 5 R-al ahBuR IRt ol Bofos {O%Fﬁw 9 Qg/gg ghd Bftionally

|t| on to those agents disclose
ot maeth@tlrmb,l for @qamgleag@mosqensum cdigbouaP Bumying about 5.5 mM,
eth edla tetrace caC| EDTA r..one.of .its
ol T SOGE NI OFRBL T bRl Pl ie oS Bl it Bt of
to ébunttﬂﬂeﬁ Qecnitta)nclﬁ{ BJOanslluaﬂng bbduypBfs.& he |iquid 25

e VRS e S SRR S e e
afb oalburﬂ.iln,Oé%hyMﬂédlamlﬂeeﬁscenEFhﬁd B petose aﬁlt?aﬁc QiR Bg@kodium
; { t

; ﬁffgn%an opfiaeligBepich e Cier kit Bk RO AR opihg

rmadB@ical @aplotiablse WitdRedamEs) ttheQi‘mo%ﬁ}To‘F af@fhiP&n be added
ad ed at concentrations of about’ 1 to about 5.0 nM

30 ahRercentrsons eftsbeut 1dig P sordesss E%ED%{{%@@% 81 & squgnesy anetal
be jbackisdado bﬂalyiéqna@to@%hdnmgmohg Whd pAt | Rlllitional
anti - CD40 anti body-cont ai ni ng pharmaceuti ca
stabilizing agent. Where desirable, the amount of EDTA can be added at
concentrations of about 0.1 to about 5.0 mM.
Where desirable, sugars or sugar alcohols may also be included in the
stabilized liquid antagonist anti-CD40 antibody-containing pharmaceutical
compositions of the present invention. Any sugar such as mono-, di-, or

polysaccharides, or water-soluble glucans, including for example fructose, glucose,
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conpositions of the present invention. Any sugar such
as nono-, di-, or polysaccharides, or water-sol uble

w@bkwecamz99 i ncl udi ng for exanple fructose, gl ucBGEUS2080066757

WD 2007/ 124299 PCT/ US2007/ 066757 mannose, sorbose,
xyl ose, nmaltose, |actose, sucrose, dextran, pullulan,
dextrin, cyclodextrin, soluble starch, hydroxyethyl

st %%0%‘ Qors@s@ b;g%aégaﬁnwk& elctddd, Q8@ odNAddXBNn, pRBuIMS QEktrin,
Sucrose is the rost preferred sugar additive. Sugar

al coklodexyten, d@lﬁlblﬁé@rcéshbélfoxmth@&t% @arrb%ﬁnqﬁlaax}qqﬂgl%mm may
O'!)e%s@d:J PR {sHd MO8 %refér% s@ﬁ%"flg@dlt@ve @Eeﬂ'aﬁc@h@l 1§deﬁned asa

sorbitol, 1 nositol, galacititol lcitol, xyl

andChE8 bydrerarban famingan rPH groupandi e tUIdes, fqmsqmrm émaélmt@ld

su \

negst%Fbéﬁhé gr%gg v%qiﬂ: tm)l @chraéze gﬁ?ﬂ)g gh& algBlt #%@rrﬁénﬁﬁgﬁ!eﬁlg the

conmbogh atetfetmd sTgwe aleolm aqidativei Xldad sigars ar segar tlaehodsmentitoned above

us e%??’e use lV?d?l'laﬁ ggr alﬁ %g[%{)lg%tr l"t%gr% 1sar|1 C@xe lhmlts to%h alfllpolugt

ef flesedl ab hmgsl; ﬁlblshgaz bmjlgafaﬂ@hblss stdhblemettie hmnd]grepehmon and does

gl SyeRehe RO LAY At Sl e Btiaant et o e,

andinedneiui. Hféfe&&ﬂ}(, We\s) gar BOSRapdl&ther @bb@nu’@ﬁdm@ eetwakioabout 1.0

0% an % ter the |]j
pha@r?ﬁ%d‘?ﬁ £§1S‘V3§8 7 PE??’&L‘QY%QE‘WB@&W%%W apdsabout 10.0%
prepaved, it can be |lyophilized to prevent
degradatlon Met hods for Iyo hilizin quid 15
conposi tAfEsh dhediauidphatpiosics! r?@gl@O%trlo aw&s@ YereiRjiy prepaged, it
t hecadibt 1yophisitedb pRivedtAetta@utioh. hMet%@J%@g:of)lhlﬁﬂng'ﬁrX‘ul@e
reconstituted with a sterile diluent er's
s ol aIPeFitionsj asy IFIIOIWé‘do theeg efrordipgry skillin 1hé agalyshiriorftpse, the
ex AR Biibi by BBcAmEAS AU OfRlen! (RO s%n;n%n e
reconstltutlon the conposition 1s preferab
adnwvaprs presteste mng dyj cxemplelhptrrgan ihggde addiiond d@r@diﬁalts dymon
kno . ] [
ant Lok RubIEEE SRRARR | Pk Pl inRhrhF st A Bing thos
phanﬂh@Eumnaamnowmnmm@wmkﬁhénnheame i nvention are
Fer ati va Tt S0 Rag B e MELBR BB R B R PR st et ons
pr eqarpesition dﬁ lﬂfefle\readorsnb sthblonsd thaolmye IlIE:l‘dagstSOIﬂagﬂ:m’tablllty
chl ori.de, as. the W t hout b und.
by, Bl ko RS LR SRARRET i) B e BT sitions
3\’; &ﬁ)lrr]ﬂpritsiylg B(Sdugbgﬁlbﬁweltsltlib i&dit@r#klhg?lgdﬂt f‘(f&’ﬁtﬁwt dtin®Bound Dy theory,

et re I.rect In that .tor or use, .
st of B eP"r]VegﬂPF hidpcregs ¥ %Or&%ed“‘ﬂﬁ]ﬂé%orgs dolPa]%eoh‘lh‘ ormgylation,

pr epdiied stored@irdétiyad tfa0foin fSMeRr @S, s@orbcymmdzbg @8ke and thawed
air-dried, or spray- dried form for later

r eI {9 ¥SGt AT HFEPRISE & Adniqdfarmy spelranadyondilired. airalrigd g SyRy-

t 0 M:Q forn G NREABENstitGRIIRR alliRIISFoRf of BferifOVEMdr @usdr €
stored directly intheir liquid formto take ful

advRipfesgly. etmpdiisioabohtbmingention e stoard diggeilyiarteiisliqyid form to
St oL RO&I %H%{aﬁé Bf/thh BodvBfierRd ok‘h nérgisgél stgﬁgg?t?&hty in the

admnistratio out reconstlt I on, and Ity to
suplpiwd fokra, case of administration without reconstltutlon and ability to supply the
formulation in prefilled, ready-to-use syringes or as multidose preparations if the

formulation is compatible with bacteriostatic agents.
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formulation in prefilled, ready-to-use syringes or as
mul ti dose preparations if the fornulation is

w@orpaz4a2 e with bacteriostatic agents. -21 WPCT/US2007/066757

2007/ 124299 PCT/ US2007/ 066757 The conpositions of the
invention relate to the discovery that the use of

argi nine-HC1 as an isotonizing agent and a m xture of

an aci d @edomp&itRAb bt thOAtntH¢Elate #Sths @HEMRYy that the use of
citrate/citric acid, as the buffering agent results in

a | 3'going THreagohPopizRgREent ophomaT BbtyAckbindals silhrm. such
PhafTBHEMIciFRal it RIPRSAsthOBLERAL o HaBrcb NG i/ B&Hd SHRE AR anti-
5 stability relative to a |iquid antagoni st anti - 0
ant tBHYgntibodit-edntrimpg pliansageiedst ¢amiosition tgblas incarased storage
pre d i i i 3 ) 1. .
Dot PR ek PRI ARCRISL 7. EDE btBolPEREE Y Frammgecurica
t hecovpoposi priepared witlagddlivey edoriderand gie redpectivablifiemgageft. The
the__acidic form.of i nine.on . il h

t ners BBt G PUmiRl SLY P IS AN AR b elcifnysagg or e
nor &idiaform etih@inine dntsgabiling bfrbertherapentipalyyqeapd antkeonisit anti-C40

aggregation, fra ntation, 10 and am dati.on .duri ng.

o SRR, R RARRS S iPhesisd PORGrE Ppsraetion et hon,

I Ncakl plogridatiun dufing &b@edinneukdGbrradatins. IFGh@mozd, go@gartidn of
in a ljquid antagoni st anti-CD40 anti body . osjition
bufafr%lfllé‘g%(ﬂ a5 AR ISHQATENE a8t Iy pHqud #KgsaPist %’é‘é@?‘i@a“ﬁl ody

| i cgointhoinad PEReddtih @Rl manaereosith hewom rkddt inli@id\#@Fmaceutical

i sotoni c without having to. include additional. ) .

i sdtomegitiony thal gesriear isappih Withow BaNipgiodplelejadditionad ispipaizing
aci s f@eMmsabdigmdhitiige i ncorporated into the stable
l'iquid pharmaceutical conpositions of the invention
pr ot ect s'he peidicHamppfeaginaaincorraiadyeo fiststllsricgtd pharmaceutical
ant éoh%gons,ao'?'fﬂquﬁ%tiﬁ{ pllﬁ{&:t’s %Q%Qéﬂéq{i{égy hERg 'lﬁﬁéonist anti-CD40

t hereof against physical and chem cal Changes, ~

t heangibgdyi cni@nfwgihngﬁ/@ fedsinient therodf aghiastahysitsband dhamioalchanges,
ot : ; SN, ) T

< AR, Blrch: s FATROSH b QoY gur MHERTI G R BRicn by
20 finagpympsabilion,is atredddgbatiodadi morely agdiezaterfoinipoidy,

during storage,of the liguid .pharmaceutical .
corbRtiFlBhE A8 Fentdon b s ROSTRAE &S s
durphagn&twticag@ngbsition isidetreadepleutinamahdtiobsved dipasitdragnof a
conprisi.ng the.antagoni.st anti - 0 anti.body .he
St e iR eSS Hhe M- SRR By ily ana
abste encofbrillationRampoutsavith ths edcoftioniofitheabgknce of this particular

stabili.zin 1it.. The effect. of argi nipe-HCL on. )

ant SYoHFeE g%‘ﬁst%? ﬁéﬁlﬁfg%- tarﬁ??F whyt %{&3%— 99 AnggY gnti-CD40
St Ofnag&dyl g@gﬂttidﬂlﬂhﬂn§ﬁﬂﬂag’§ﬂntail RidC@Mpbatiseadivk Yeadily determined
det er m nec y nmeasuring the change in_ sol uble i

ant Py-ressawingthé gsage llnﬁo%‘glle Ghti-6P4pRibody fesolutispgyeittingsy

sol ARbgntdRidIaCAR;-@Pkd BRBYdy R sSRtis Lbe §@h#Rd by a number of
quantified by a nunber of ‘"analytical assays adapted

t o debéedl psaysoraptpbtogster i thsrantipedyrab drtereiush awavpyaclude,
! nq{oPQ;&m id Pe&es‘g?g{gﬁ% (Ro)(HMRT e PRAR RN (SEL 1 HPLE; andh AR

excl usion (SEC)-H nd WV 30 absorbance.
Aggrvegrhriicon Aggmgadios eathasmiwrmengiorsd usigi 8HSSPSSRARE, al Gdle

al S]Qxa‘ﬁlb?es herein below.

In the case of aggregation, an effective amount of arginine-HCI to incorporate

within an antagonist anti-CD40 antibody-containing liquid pharmaceutical
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Exanpl es herein below. In the case of aggregation, an
ef fective anobunt of arginine-HCL to incorporate

wowaniizM2am ant agoni st anti - CD40 anti body- cont aP@i/ngR007/066757

liquid pharmaceutical -22 WO 2007/ 124299

PCT/ US2007/ 066757 conposition to obtain the stable

phar maceuti cal conpositions of the invention would be
eé’éﬁq)oﬁﬁo@{é AERAE stbidbhdrBadutied chip Afheastdinvention would

egate formati on over tine, and ence greater

r et M5V doRn aBPYI Ihet Eelisd dnflesteasdrizstorse faneIBGdyT e, and

sol ﬁ&lb@é}edt& rbtﬁ?ﬂon‘%@ @@gﬁé Qﬁgéo%gst arm @b@@ Luﬁf’&'o!i)y 1n%6fu't131?1n its

nol ecular form Thus, for exanple, where

ant @g@ggr@ateénblpb@mlly agHY¢ poldgulirdomhd hmlfcﬂ-emnmz where the

no I } .

Exgﬁ%igglgi@tlbaélﬁgﬁvl\?ém(a;ﬁﬂg @7% {hg\%ﬁ‘%r}%az%d ?glgndl gntg 6%4%11t1b0dy

f ordesgibeil m thy Eemlizsrtgloav, st afftative ampot pf ¢r91m1n@fHCtIlffer use in

ir grpgre angg V‘@H]t EOB%?QH%%EBV&P cﬂbwtoﬁy?lé ﬁel: Led %mount th3f r%éa tltgcrl in

nol geatractefitanrof tRA/GHIBUL2. Reinkibodydu itel nbyomdsr@anglecular form

e e LB AR bl el TR bt bR
of dnfegonivie@nidTIM0 deodgcdatalneng @ﬁ@)@ﬁtl@ﬁ@)ﬁth&lﬁ\l’enﬁ(ﬁﬂnay also be
i nhi bitor ects.o I ni.ne- HC nant bo :

f r ajrrsHt ‘?’lgh&le H\i‘ﬁ’ﬂ%‘fy %%g‘i%oﬁ%fﬁna‘ﬁ]%(g 0@‘1311}{1 %g‘&‘ﬁ’&%‘}n

as Pahd ag deeniiQRh 8 S5 tadifidind/ ok H@aﬁa@ﬁé 2RRMEd widlih Yhe tRGdgereally
anti body during storage. The effect of arg| ni ne- HC1 on

ant AHHRNIPPhLFHERE ST Theghieqt @hanerynedCr iy dydgpepintation

MO Niah Q¥AdNPLE DARFRT ALY kA ESH Han R §EMEBcMtsPidistfhinlfe
fornul ati on over tinme, for exanple, using SDS- PAGE

andioBpulSRo-oME e Al %mgle usgiges %%A@Ean%%%‘ﬂ@r@?épr@nalysw

bel s%@’themgnég%g ﬁé\rgln(%log/r qlh@ 'eff@c't '6@ {Ath ‘i@@i’ﬂn%&ﬂlfaa‘n&f of the
anti - ant i po ypeptlé gurlng storage i n
a | angie I cantipedyi ndmpf@érdurlegmonage e liqustaomppsiten dap readily be

mnde‘ie?ﬁl (el b} Hl%n %&fle %{10@??%&%&%& aﬂ?ltdr%%cﬁigé}gg OBrfn its

present In orm-over
rrea@arrmdag:drfmrre«m@t amesndahocéipr meaguringratleandar gpecRS, i.e., native or

deam da tlde resent in sol uti a
ar e o e RO S Gl ok SRy B8R o
chr Smhhtmgfoaptnlcmds dﬁannabgraphloﬁepafaeom tecmbReulapeaii@and

2t st G Tonat B8 PhSPonteh PPl BERR seRadtdy SRR EtiRs 2L,
ch r(ﬂ%&ﬁ(ﬁg{xamge {HebiimXo iR I) (CaBX GEPI @) iah) e@cmlﬂadtnlﬂ the Examples

a\? Ies bel ow. 25 The stable |iquid antagoni st
ant7<¥M0 anti body- cont ai ni ng phar maceut i cal

conposi tTiheR&abR fliqhid@niaByEA k@0 DAB Yn@HAY-Bbitaifind harmaceutical
conmpounds that increase the  _effectiveness or pronote

t heCowerifians| o thejayentio@ansoniaiboleicagBaTMye thehinrleaatle

ant iheheneRfor phREaRE ddshMle §RMiiESofat: AtddbfikaRaWtDAantiYody
active conponent so long as the primary stabilizing

ef f ddntergeitias yarHes g e phorapsutically pative CPRIIONCE s dengad herbsialagy
af fs@agotil%g ¢H8t achieved with the arginine-HCl is not adversely affected. The

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 compositions of the present invention can be prepared, for

example, by premixing the stabilizing and buffering agents, and any other excipients,
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30 conposition nmust be safe for adm nistration via the
route that is chosen, it nmust be sterile, and nust

WO edoaitze294 s desired therapeutic activity. The PCT/US2007/066757

phar maceuti cal conpositions of the present invention

can be prepared, for exanple, by premnixing the
stabilizing and buffering agents, and any ot her

ex R @nSorporatichdof (MRG0 kA4 29R10ReHbId$29 leér% 63 additional
prior to incorporation of the antagonist anti-

ant $ipptsahatingy be added tafthercrgbelize ﬁﬁ’l compREtigs @ﬁthﬁ Praseitt
{Tﬁylnpe%tl@ﬁj gl%gt ntoPachHfsElp Gffe tﬂ%t%'tdbiléﬁlgte@@ctg SR ?hﬁlb&ri%t&ﬁzmg

pr esent i nventi oh nust not adversel ect
st atdistapilisigeepdnedics thsfarginiaepiGlrfardyer |nsmnmmazlpm githghecpuffering
' f
e{l]tja%s 1%%(1 %%t%ﬁﬁr% tll]lé ng\i,l ?%I{ﬁf‘oﬁgl g%&léacgcgsﬁ&_lﬁ:érem PBIH%ﬁﬁ%édaltlon
obt eithe atrhlelnndlﬂ?ellto ediqyo s¢ariionmiaiy sud mswdsch etability, of the
Eggalrn a}gg%l oa%gléﬁl%élo antib c{ynotci:‘r g%lrgsé ?que Flcl:{ld Eonl;_lp%glf_cllog 1s adjusted
antagghsbuftenhg a@lﬁtﬂ, Predierbbilp wyln@framg’etchmk&td, hepdth, afiort preferably

i X dj;ust : buf f
agaret® PERERR S Nt P S ER i B SRt e mote. o
norgH bertezf:eeramubhtypH 5.0 aﬁcth pld, pxﬁfermmtfootrp}t he, faﬂthagﬁmbabnal

anti -, dy i nterest r a. 10 .pH

bet {0 ya %ﬁ? gz Oél%lp PF“?b??dJ‘EFSEé%g?E‘P%ﬂd&B@BPfB‘ﬁ

5. SantdeBhistne-ammamtieailinto @{Hdobfngtl&Hbeelaﬁ)lR is AjdsRAPEbr to
pH can. be adJ usted follow ng addition aof th

am%@gawrl@ f thasolypepsids, asibis sytRpducsths 1kt eenspeationithsn,
pr eﬁ&m?&.dé ApprosriAdb&afdalRicliofs drOthe @GRl tdr@Phi®fing Hp®per mix
as this can reduce the risk of

de tCQFSéllﬂleé?ﬁ the polypeptide. Appropriate mechanical

devi ces THLE tﬁJ}ﬁé’seHﬁﬁ@enﬁQﬁ pr%%'aleseavﬁlé‘tﬂo@fo? ﬁfé&%ng{h% stal];ﬁﬁty of an

of constituents. Thus, the present [ nvention rovid

a natdgonistani- GW?@H@@dygortahég@HHMmg frygnesint thareot, in a llquld

ant I i - hi i . .
SRRy SR R LR st

c on@aﬁ) anitibpdy dfmatlgmtmnrﬂng:bmmems@sreobmﬂl mbuf@:ritng egent that

ant agoni st, anti ant.i bod b| n

fr ag%eﬁfnstﬂ}? a ac‘%l%t%%l mlgu%ltf1 eraitﬁ agen utt p%érlpand pH 7.0,

mai andlan Iamotuh@.)f mlgﬁnﬁmH@LHuant mﬁpmmelcomp&ﬁtlcm ekt isotonic. In

bet ween of )

oy AR RubpeTeaBrin? tade bt adara f iR CRRET HsFonssapaton

| S odfaly Buffetiflg age@ie albeid O ivMendtsut S0y ui d @e amguragengmir&-
C ate/citric acid.bu t he. concent.r at
eﬂ‘é(ﬁrf)‘élfl?srf@r aaﬁgoé‘ﬁ‘i“trago %fg@f 15 tomHAN e SEfh A ﬁ‘N?PPOéWG“ of

t hepcan®i RboR 50 AN ik vder 300GIMREGNihEe® 1 f B otiler embodiments, the
concentration _of this isotaonizi ngéage nt wthin the

confpePeivigRtigiDPmngaedxdetic 4501 256 o B-Saldiibodoor Fiecn-
ar ghifdi C%fr&'g;ﬂent {1RreBf: RRby a N Sbout HEM ﬁmb@gt%l ¥ sodium
anti - 0 antibody is the -12.12 or CHR-5

ant QIE@dylter%CldawffGQéhﬁCOm%W@ gt eEgHRATHCL Wéhléélﬁﬁ CO@TW@SIUOH is
buf a{b%{lﬂ %9 n?f\qeé:htd thécgﬁ@%#‘lgloéhwﬁt}pofaag%% OZQDM 3 Oﬂ)'o{:[lt"@ 0, or

citrate/citric aci concentrati on of
ar gibeitfeS.HC1 wi thin the conposition is

The stabilized liquid pharmaceutical composition comprising the antagonist
anti-CD40 antibody of interest, for example, an antagonist anti-CD40 antibody such
as the CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-binding fragment
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about 150 mM and the conposition has a pH of about
5.0, about 5.5, about 6.0, or 30 about 6.5. The

w@@bitt422ed | i qui d pharnmaceutical conposition PCT/US2007/066757

conprising the antagoni st anti-CD40 anti body of
interest, for exanple, an antagonist anti-CD40

anti body such as the CHR12.12 or CHR-5.9
MONAGkOMN@bul@BE FRRAMed O a B &cﬁ% At iy Y if e[rﬁigjé@tﬁlfale or Afusible
WD 2007/ 124299 PCT/ US2007/ 066 t hereof shoul d be

f or felim awcB@s pelutiony fHspengios o e MaliP Ay Pisuiopsly aefed, lt can be stored
| Nj REARB} SrePred 1Hftﬁésdrﬁh?ormf QUcaS H&p ﬁiﬁz&fﬂo%klo%lch can be
suspensi on, or enul sion. As previously noted, it can

be rseawitted firto theriduid splutiprasestiension; preenginsieiubafere ayminisirhtion

af]t@, '(Jtn%g)PP%Aqobllg gigtshgﬁma{ldln%fa? é)ca?e'ﬁtepﬁ rth(% ?gﬁﬁl nﬁs%&c%

bef Ryeferaafnt miswredan itlt@rilqﬁldkfy;;lsiqﬁloofsté t(;gqr a@astamfhhﬂjmcreased

Iprn gﬁl;ourg slga {t? lach?eve? ?nraecgcgrﬁan%? Wit lt‘lgeerﬁetgoq‘s %9 {He et%ént a&vel?tlon as

t akentlachd aalbarg@hms‘tatnlhed p]m:rmemachl cahprage mpraﬂerablytsyenhzed by
?ﬁ%?ﬁ/ﬂ?rg?]é grgtcl:og]fﬁrn 1%,@ e%ngll ué]\lN J]osrﬁh ngl{itgwgiﬁe?cffg%ﬂl%rsgﬁ&saes rg%:aled
phavisBcoeithputal AConpad indttads fos f(p}ﬁﬁfaﬁhgb byarsh@futital Z@apddition

menbr an iltration an ta in unit-dose

mul %qneraﬁ%%m%ﬁ{l HherpEraayd c‘ﬁefg@ fﬁ Eﬂiai‘ﬁ? %t/‘?r%ﬁes*m@q“y of the

anplitfuBphafdisbelitic@nampaEitibadsscioRéd fdifplodided ﬂle§1 do not adversely
phar maceutical, conposition_ generally known In the art

nayaf%v‘ét e B@eﬁﬁakqﬁﬁeﬁtﬁ &t the RredgiEe S@Pl&?l&@ andpifsring pgengsrdisclosed

t hegesérivlheRRBEVRAGKELER diCOURAY o rBNRtith & @REEbN of
herein provided they do not adversely affect the

bendpimedcautically eqeerfatide carpiers.stabfliaprp e §amlsi fonnd in empngron s
bUfﬁ;%fr}nE& AR RL S, Dl é@bé}s(%jh c{jq\ﬁé‘c&'ﬂ%dc@eéa%m P%@M@am?
t hor oug gl scussi on of fornmulation and sel eCtI on 5
phalrensie egeiperatadypy sefeepicabl e carriers, stabilizers,

2 o YT Ty IR

Pe nmosapiriviap b adntainérdrolling 4 siahde lprdiargazobigt mf(?dbﬁ}mﬁbodyn

th| ) nner,, the present ;t vef%lon row es..anqarticle
con an%lré%[%}farmaceut ca COI’l’lg)OSl 1011 nve 101’1 oatlonall%‘compnsmg
man I'ng a contarner’

St albi;tﬂlctld)n};lfbldtsamé a@ofab&tconmmwrs @B&ﬂe,&ht ¢x|amq’i;e ﬁ@ls bottles, and

contai nin arnmaceuti c os iti f the )
RN TOETHRE WA T ARG of meleR ek e Hispe o
i t Sglakseln &membhlmeﬁ@ﬂieabmamsr ik melsode sinflorusexlaspli=,

Vi a bottl Fe cont ai ne% rPa be

f or YEINFVERh ?/Eﬁag%f%/u Hg‘faélPPé SCONEINCH MRX Oy %‘get"?‘@p]&r”‘
gl ag®.cc lohsONQL. qfl'i@@@ﬂtﬂ'ﬁé}thold% AR feenllaionand ihe 1dbeBordOr £ociated
si ngl e-use gl ass vi al Alternatlvel,%é for a

r ety ths-qeaRIneBmAY Ingicpis Hireqtions (95 Hicai T prtivisyof pranufagipre may

eXafiRh& indudd odRr HARrEIE deHi@BI8 bhAl comHEcifIoNt Al SlandpRlAS
the formulation and the | abel on, or associated wth,

t heinglgdingpiherbuiigys. ﬁilhﬁn@afﬂ@r% necalos, syFiBgch.gnd pagkageringerts with
artllng:[hl% 18{5 gapufacture may further include other

mat er | a ge5| rable froma comercial and user

st andpoi nt

Anti-CD40 Antibodies in the Pharmaceutical Compositions of the Invention

The pharmaceutical compositions of the present invention comprise anti-CD40

antibodies, particularly antagonist anti-CD40 antibodies or antigen-binding fragments
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i ncluding other buffers, diluents, filters, needles,
syringes, and package inserts with instructions for

WQIs®7/13Q9Ant i - CD40 Anti bodi es i n t he Phar maceup@TEE2007/066757

Conpositions of the Invention The pharnaceutica
conpositions of the present invention conprise
anti-CD40 antibodies, particularly antagoni st

ant tha/coMRataditdt BRdi 85 @Ee A bh IRk ddiRg AB@ONBRLSe withD
WO 2007/ 124299 PCT/ US20 7/ 066757 thereof that target

t heCRihoghabieg pediculady CAD eignativa prpaysabeere medided by e
W il LA S @GP W Dthe E@4b'h%bﬂda(61j40§%9bo§h W@ﬂéﬁ&anhgen

pat hways that are nedi ated I nteracti on of

wi t R49ecclpatace pefiasn.” ((CD40 Le)cept@rr;” GOCRAOBY intapied a
ant, &?Bembrane%%gﬁogélh I}ﬁpﬂgl&%§ cf?tgg 'tug@q necrosiaor (éFN F) receptor

recept or transme
gl ylewgy écei for etmmpleb@lsoﬁgsntﬂ‘mt5h@74t49r’2’r@nd HE@03,38li; Stafrgokayic et

o)A T 8, B AR gL

( 19%)L6Mﬂe nliddFacBlRavk (41189 OkadEinss RessABti Beps). Two
36 B | 7 The L te Anti
Fach dogpa it ERe0. e Ry hosplSely SERT B Gl of i

| sofeat,Mavobech itvanficdDAD, fien dotted (Myo lalonaras dite "kl ¥soform" or

splj.ced transcri varjants of this 10 ne, . h e
i de’ﬁ% e ?lsfﬁ%regieﬁl gt #@@F’BPW‘F P’éeﬁur&%\%ﬁ'p%ldﬁ 2%&3 E%ﬁ@ 12
I soffigst RpoREd as "GmBhAK Atckssion So. AN BBSEAndRledtified as isoform 1 in

277- d tide (SE NO. 12
e adre v 5E LB AERL b S dD R RubenGany

I defddedsi RANASXb6Pb AhdNM 'OUI25@9”&3§1@K hAGCESS] Q:Quéﬂ@e represented
NP_001241), encoded by SEQ ID NO 11 (see CenBank

Ac st Bt Norsidyaogdesasae! lNl\fP@G) fepmanpwn ghihe fshRg dsoform” or
Si an orﬁleﬁ%)‘_%ré‘iﬁregs@(ﬁ) ﬁﬁt a%qncl ém?}ﬂreb{i(\ﬁ rfp'ofyﬁgptl:lil% (SEQ ID NtO 10

resi dues. The second 1soform(a own "as the
i so(ﬁsnmrﬂ@%ccessmd\fqaNﬂL@Oﬁ%)ser@R@ﬁdéyﬁ& BENG:9 (GenBank

203 e Re-TeY r K :

(ConBANRTARE M P2 VhjaRALYBERY Y08 eyl RSyl e
NO: @rsi Cendduek. Thcpreassioo polieeptifidyl of BR8SH0)is0 fwiniseifl hahapCD40
hassharesirll nal o ﬁlgllfl %rs? ?6§ re 1'&166%8{] é ergs 5’1}{35 t1 hi%ts I‘é]!jé ?D ;1\% 10 and
resi OHRe precur sor po}l deS’ of thege

S oSEID II"B N@f 1 Hurhnprebdr p0lypdyaikle of the dmmmmfommehaswﬂ inrSHQ ID

seODEPRG SN s o Enr S ST TSP Ak e
i's Osfegﬂheﬂt( whiohadsto SE@édla[tloB R@me k0ift; the re@0kiag e)E)4bysoaorm contalns
seghiier i Blindt et e oA sk Rt Gaf o fy

r eSdHn’éaﬁrféG iR Qg SREGMNBFCPUOAT RErmiRusSHONE Blreddids 166-277 of
distinct C-termnus (residues 166-203 of SEQ | D NO 10)

f r othQ HANO B i arnnses qfthamiesentgngsnfian thsy tainy fCIR4amtigen,”

( C-4@54m ol Sl Whtide ) " FEBUQ HRSy1di0 Cor2 € D40 encolafhsh &R I the
12) For ‘pur poses of the present invention, the term

CDAIQI"[ and logg poforms of CD40.
The CD40 antigen is displayed on the surface of a variety of cell types, as

described elsewhere herein. By “displayed on the surface” and “expressed on the
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
glycosylated.
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"CD40 cell surface antigen," "CD40 receptor," or
"CD40" enconpasses both the short and I ong isoforns

w@R000DA0299 The CD40 antigen is displayed on t hePGUUSAOB066757

of a variety of cell types, as 30 described el sewhere
herein. By "displayed on the surface" and "expressed
on the surface" is intended that all or a portion of

t he Cm%}aatg@ﬁﬁacﬁvstyezgnf@@ﬁ&dttmﬁB@osﬁaﬁéeeﬁm&{ons £fantab6nist. An
cell. The di'sp <¥ or expressed CD40 antigen may be

f ul 4g9méfrcoaﬁ>meﬁ Hiith ¢ recgpipe ey sedlaad nitigtes afercpign vy acpiyipotat is
PCT/ W32 Q0 4 @66l as (BY 1n1@29&ﬂ5ysthe %@Eﬂt(yﬂ’ d I}ﬁturéliil bt nist of

that a substance functions as an agoni st. An agoni s
coniPHemdyges pnyzorrad o8 pubnot dimitgd s e flhavingicsnoasassB gell

rag"’};f‘rhhfgﬁngﬂ arﬁic&lff%[felg}ﬁtlglﬂ%hﬂﬂeoglg BF‘ddm;t A 1n¥e:§’ce'ﬂ|:|la1t &ﬁ‘leﬁ%ﬂ% cell

Initiate S hatura
ag otncrsory@ﬁnermusommmwhmg,wpaﬁgléwon@f pelbwfanemXpresswn of

cel | .
pr on%/[ @ r: |%£rl1 anl%ﬁé&%(?}g rédrq%ﬁrte%% arf&g)n §nﬂa “k?goéy cYtokines such as IL-
pr ofjuctl2 cmd TINT éFychlagbmst aad/h’t&élsontﬁnchmledt the stlmmncglfunctlons

t t (i
arref b PRunat o ShVRReF N B i B SR R Bomme o e
an dregﬁﬁgeeﬁndmcbddj‘y Hiiding ¢Tithax@D¥0 @tpt@ytd akagoast Bgaﬁh] pas;lcularly

and TNF. nt agoni st acti vit
| e TR an e s e b REET BReor abma of the Rsponses o

ant ageiei hdind ¥y mt ﬁ)g@ns%t 2@h, 130¥180%) 8326 réfeﬁblyM@%J a§%,
i nduction of an the 10 responses induced

bi mi"hg U 6%&@9@@@ RIg pY6r 5478 Sarp, a@%lﬁpsgtprqfqra%{hBO%, 95%,
pargdog Wk a6doy. Me-for HRSuARE @B h%tndwu{gesgbtqﬁcny and
i nduct’i on of any one or nore of tRe responses to

agoHitagenipy agtyigPf19) a8 Dif dherapsugic azgnt, fop soampln ey agseP40
Oo/n%[)%g/il Xre%go/&/n 1415&3{8 art M’ﬁlclg’&o/% {880t TR%Eq R ghRhLapl y
9 Q

85% and nost preferably 90% 95% 99% or
1009mpRttivedlifgassaye asiays oy mODMQing igandoglplwdinsecretion by B

spegiif 'B:éetl%)rﬁﬁgra&él %gﬁ&@%kﬁe catqlike Btcé{ll S%B%Bhti%ﬂ tdéS?l}%Pf Qepy

t herapeutic agent exanpl e, an ant
ant helyed ys,sa)arfer dnnbtvdy pwﬂum@l av-stirawlatiannd IH@GI prédiftratamessays,

not limte itive bindi as
as Sagld assfi%s or fra? %rb Of. ]%%ﬁ,lllﬁop? %gn mar[]keése cgr’ég’tfn Igexagly uch
cel dsSa,ys Blsclesi;eld 11}1)WI]) 00/234dR IanhU$ Patyst, NBA)08N82% aerelni 1k®qB)rated

|| |i ferat |1 hel
ant PO b tRoNE R B st snt G G i (B
pr oMb;f@lwlazw Amlbadztsﬁw Méwoknam aRsays,”ffisd thfemegm aomgn
ce vatl o er Suc
sﬁ?/ sem&’ie%g é@‘g’d aff g/ﬁ’l‘g a%ﬁ’ﬁfe%bsse ){5 phmglon Nos.

6 087513237 (R%rﬁé}ﬂDd)dk@m@Q"PQ@Rﬁ oobyo:srseézﬁIﬂn@) 6615§5)579
see prOV|S|onaI:@%§I|cat ons entit

Ant {Atierey Dogksi el Bregil 02012 Bt h?%é))l\@tdr@é@gﬂé? (Athrsnay

Us epockbi & Prdipne s (03%7842W§14 U) ,NOREAREK, 4@ Int2PFonaPPflent
April 27, 2004, and assi

Pat ent lication
NosAPBatgn/ 1 PCTFFS04/0% 1ﬁéyAMWelP0q*ﬂét NQDA%&M? 0061
( O%Z%ﬁ&%%%%} Also QQ{ﬂgd?5Ar§c7g%mst 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.
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(Attorney Docket No. PP20107.002 (035784/271525)), and
60/ 565, 710 (Attorney Docket No. PP20107.003

W@ OB31B8RIP77214)), respectively, and InternatiPCEUS2007/066757

Patent Application No. PCT/US2004/037152 (Attorney
Docket No. PP20107.004 (035784/282916)), also entitled

" Ant agoni st Anti - CD40 l\/bnpcl onal Antibodies and 30

Met hods r51 Eﬁehﬁt” ist adtivit@ e iNOYRARR hgshist 2404y oﬁmeast 30%,
publ i she 2005 /044854) t he con%ent s of each of
whi EXvo.dPe: ﬁ%ﬁe?%.@%?%ﬂéﬁe&%ﬁ?@ﬁ&?@ﬁé% Pl 00 hgpater than
ent fhé Q%dfnst ac%&ny@d%&%%%%%%? SMB&Q%%Q&W@ Bdmih1 as¥casured in

"significant" agonist activity is intended an agoni st
actdngsgay opf Battell Irespertse-3Durerabhps, ‘siggfigant SupnisoRgivieOg/mn agonist
700/ 3% % I

ooy O8O 9 TR A5 00 R AT MR
n eglatluocté be entutel substarmsas oegtvd cnmtralnas asgayedih ag aBagef 4 B cell
res feera [ n hty
i Igé) ggeo r'][ﬁ)lél? fi GXQIP%/I\% vtvl?/er%ﬁtaIB &t éSPOI}%g aF 1tn§'e%es1ta%t]3J ° it
gr gableferadon, a‘slgmﬁamt” aohist azttigitmméd b¢ hdnctiohef agpoeli B cell

activ neut bst

oo b iasiah LS B 2 R Rl A B R R MR K ot
Thug]l pr@iferetanpiiecd Weﬁ@tﬁah@lbﬁam lok nefgeﬁmemoﬁn one
interest is B cell prolif

ago"rﬁ‘@td“%e@f "‘\Piowp‘%ﬁtﬁﬂ IH‘“Bté‘Oz‘?H lélt Oéﬁxaé‘tp egfgpé @Pt dops ot bind to
cel tD4PEeplck bemahb@iivé fabkrol. SA Albstaf@Stred of Qérﬂﬁ@hﬁaﬁgfoﬁfst or

at least 3-fold greater than the level of B 10 ce

pr AV IBr atq%e%hrmt?e@aow agtiViy o Pl M Fep ghew 2ot greater than

Negdt hydist MR induddd b9RGu@ITRAH BN r ne StV O BortRE HrdréGbly not
|mTunogI obulin, for exanple Igd, that does not bind

t 0 mEPARNgByY 8% B tiel Yo aarEy d0%araics| 5% sroaighd Vomescr,
"I @8, Qbeaith WlefdrGRT hlo?egtﬁam abbut REL, g}’éa{e}’thaﬁvﬁté' ot ALy

an agom st activity of nore than about 25% greatér

t haln uceh by ag@maétubstemqe\m m;/gatlvmnmedl dyyneasuielinag pssay of a B cell
Eézee or negative control, preferably not 15 nore

than about 20% greater, 15% greater 10% greater, 5%

great er In 1%@¢mlaidanents @ tEdmyméan, ghe staixle layahpinohaceorcl

than mabsol 10ns of %‘h ! e 5necr n% rl]‘%g ar¥ apna ) 1ECI§&)t a{n\(lk) %r Such

i ndtiCed neut ral s uhst anhee*'o nega I've controfl

rreae&mbedieﬂ ane ﬁdSB Qfs%mjﬁcafﬁt agorBst@eﬂl\hty as astpd A e whon @i to a

nts of heine ion, the s
oo B « hesgst o Bl R b G R Aaheuyaflbh i antagonise
COF@ELCZMMUBMy?I g and 51}51gilﬁﬁdantf@éﬂlstaﬁfwltjody)ne &liahar response. In
ant | | es e r 0 S| gn I cant . a t ac
notaélﬁ%ﬁb%@%t% g‘SEH’de‘tt tlhe @Bﬁ%?n}iﬁ 4%?1““@? %{Pbﬁéi‘?e of
c el dignifidanPpnierdaciymatsapf oftrﬁtee tHaM ehd ¢e‘l)lﬁlar tohonse (e.g.,

antagoni st anti-CD40 antibody is free of significant

ag d?tP%%raaEt g differpptiagpam of @totltﬂr%ttonr &fprspiiation,|ad, fanB cellsy
erf%@tbt;@rﬁro@fcn&t)em YR bBimchR® f a{étlﬁeﬁmlﬁthe@ﬁtago&%gn-

anti body is free of 25 si gnll ficant agonist activit

assa40 yrtibadt s, fohagmplsethe dnllyiugan mogpdprapd aitibogdy ¢ CHIR-12.12 or

CHIR-5.9, or antigen-binding fragment thereof, as noted herein below.

Any of the assays known in the art can be used to determine whether an anti-
CDA40 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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proliferation and differentiation, or proliferation,
differentiation, and, for B cells, antibody

w@e@dazedon). I n some enbodi nents of the i nvenPCDOS20011@66757

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

not @ffeRRYRLRA alﬁﬁﬂ)&w pr&ﬂctﬁﬂ]}’ 1n%frcetllh§1r AHRAYS ﬂ%ﬂ%bnﬁcﬁ‘y b8Rration,

art can be used determ ne whether an anti -
antlﬁ‘H&ﬁﬁ“é@h@ga&@ ragfﬂ%twma)é eH |-y fags cxprresien ofpgHE C’Elaa:sél gnd

I eSEBLG&ES and &cRAORof Ht?lﬁgl'rﬂﬁ%{% }/f%piﬁesas'%ﬁ ascf@480 1L-12, and TNF.

anti body ‘acts as an anta onist" o | east one B cell
r esQoppsiecubie BTt drefamﬁmtlﬁ@n@% agighedios thapfeod! sBnifeant

2}1’%%3%%%] W‘%‘E"-ﬁgﬁ% tfo%Bg A eﬁ%lﬁg‘?%é]%ggnl%%gnd to the human CD40

pr oahtigen @rthe surfaee eled humaarB @dlhesi on, B cel | rrem)ry
gener at iy Wy U]
Cel - aurtf e S RE S F oPPoud RASR M I Ry e oot

andprsiéferagbn asmaefupd ord Bli:d:lhpmhfemtlyn agsuyoi;uch esthstulekcrdsd in

v GBS RaE Pl i R o FEE G Rt b con

Si gsblifeeadint ato lagdthasis nahore ithayl abéit 0 5Y.@3¢aee thah oheB3 cel |
prolll&%rati%gmg%n bouna%tothe human CD40. antigen on

t hePraliferagaringpoey by g pgpragsybstance qrﬁ‘e%?ﬁl@e PR 8 JeR aefrmore
t hethanidouCldP gaixki, Dol \srdater, alrotyagréaagos%sgreaca‘r 1Bs gRhter, 0.5%

proliferation as measured in a B iL‘Jrollferatlon
as SHSAIFUREVEs Nt Rare thar RhqupR % %ﬁeate.zﬂ&ﬁﬁ B gelhgplferption induced

belwne@a@shﬂﬁa@@bﬁ&%mv%tcomll CD40 anti body _
stinulates B cell 10 proliferation at a level that is

not nor énpHhahenaedinensss tie gpieaindp antikody itra aptagenist of B cell
Pr olebifefagbh B i RMCRD, bcu}{otﬁer\rfh%%ltd@ﬁio a?lHQo?fyafb? @xa‘ﬂ{ple thzeOS%C6

negat I ve cont roI pre er ab Yy not nore an a out
gr e@ltle@D40125%@¢}’eai ragasured in Hp eelt enohfeﬁ%bg pesay such ag thpt described

G Sl T AR S 1R RV DL IS0 ARG,

ter t pro Eration in
a nehirrati-CH40 shaindg irothe p@g@acc vkthe @utagomist artBCDAO uttfoedy is not

enbodi bod a
o B a Sy gt M ST RSP O Muesd o8 s MR ATRE P
ant antiGh/(n alretabloamdy of tﬁmnt@oaﬂ'pdrm CIDatCeanSB@ (1 amtllea@%ﬁ’

sure aB ol Li§ecati, sa
2 DarR R BRerR e bt faf ol i BhOHIES R LaM T e
t hendt evoed thef alBuc®1% opieIB éctirpaslifomatiat intudeabe theloyhet HiRi-CD40
ot her.. ant.i - CD40 ant in the sence. of the
antaé’@‘B?#qs‘P @@Fenﬁﬂ%g%ﬂ{?g%’dvni“ &ﬁ °%bre than
about 25fG&fotHcnemBod@bits, bt ecunhf@za)tdnaﬁodywmaﬁagbmstm cell
other anti1-CD40.  anti body in the absence of th

antRigisragen Bt ip indperd by ihg ¢sddipe ELABS as measprsd &t thv Bogell
i nhichidton raasay eés@ﬁserda@ EYarBAt 4 WBk/ BRAN aRPBY {evRA%0B &A%

10% 5% 50 or even not nore than about 0. 1%

of nrhlefeetlelémmtﬁ%tw by de ELiBhcelhiingde thepyesense obth@ptagonist anti-

22: | l?g(;@g%glbo%nﬁ Bgﬂgyre ifin L&t BDEERGR Pl R&iBALAPRBRH by this

cell line in the absence of the antagonist anti-CD40 antibody (i.c., at least 75%
inhibition), preferably not more than about 20%, 15%, 10%, 5%, 1%, 0.5%, or even
not more than about 0.1% of the B cell proliferation induced by this cell line in the

absence of the antagonist anti-CD40 antibody.
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25 I n yet other enbodinents, the anti-CD40 anti body is
an antagoni st of B cell proliferation that is induced

whyoorhsi2eel | | ine EL4B5 as neasured in the B ceCT/US2007/066757

activation assay described in Exanple 4 herein bel ow,
and the level of B cell proliferation stinulated by
the EL4B5 cell line in the presence of the antagoni st

anti CD4 stﬂn&thamoufmeﬁ@tthér@ﬁtﬁcbh@amﬁ}a@ws agﬁl{mgcfms& Behan

cell proliferation i nduced by this 30 cell line in

t hel aﬁk@ﬁe@d@fitﬂtqéé pm@v@wmy@maﬁ Bicelbpsonaapredpdlye human T-
(I & hel%Er als%%%r %%%dﬂ fﬂ&ﬂu@h&ﬂ W‘Q cel[%rdégc%'b@rp n%x@&blemq{e?em
t han about % 15% “10

% 5% % or even
morkelevh ali thib owanna., th@/beml of Fg&s Bltlbeﬂll}{ prpdt@ltlpm, égl\étanblrrpdy

f .
et Ao of B 16T NV $16y g RPROR TR pylyBipd by T cels
PCTih US20GFhGEE ﬂE?antagmlsmniHCDélﬁheﬁbO@Mﬁﬁawt ment than abegt 50% of
antt'hf %1534 chﬁegaénélgg(%ypr%&uayon % S. Stl%lugl Iﬁ)}ﬁg%ﬂ%m th? 'flbsence of
meahel amgomm arhleClhéﬂmmlede @Gel ht lbeat 86 mﬁmyl) Sfpoeferably not more

ant s by, B & gscribed in ampl.e o

meor BEReotuEl B S, PP M eafinars 0o of 60BRotsPore JETabShn .10
ant éfhladigspeeaduatibaiy prddy bty Body sdmplaedbe Ticelts ind@lic absence
both. 1 gG and | | ba production by B cells

st i ThifGAEAgOBy a%“(@?‘fosan 1€‘¥flyt he presence of the

ant agonigst ol bkt Qs MidniQDy é)bﬁld@oﬁolj?&bﬁdet begroRMabkt can
50%.0f the respective antibody production by B cells

st i i teraad agiyate o@e Pr wote {49 iR RgRAghvEps. ks “CDA0 ligands”

ant @aam, sht Anhdt 1RO t@AN-RALY CD40 Bigand¥rotbBASEd VaPidhts and
inhibiti on%% preferably not nore than about 25% 20%

15%ragw%s of {luyf retrispffigient a¢iBity hoearfysvé the Hgnstiamefhinding to
]aﬁh%gmﬁfanﬁg‘éDﬁ@%Q&%lg Y cdnble Q;[Q‘ééém%fcgﬁ# %bcﬂﬁca%nseto a native

ceIIs sti mul at ed s in the absence

ant G¢hiigand dar ¢xa hlamm Gy ligapy (CIEIQalsd @am as.cspls4>
' nt g@lg&edb @cﬁﬁ)ihﬁtggto %sﬁtﬂﬁ&{s &Je?e(tﬁgﬁ% tlﬁfl&‘ﬁ&:l eyztaﬁongq:ﬁ]sion

activate one or note st gnal |
pat romips,. fraBmests, p‘ewmntnleg@ndsi 'the filree [Ty clene @nhodanﬂltsmftthe

limte full Ien and rot
Varllméen glgn aaH &ssil)é f%rrasaserre bcot??%lcearl g%fVIt?’h n an %ggms? angi CD40
s uf dntibodynihclads ithel sy of whbéy CH40iL) lfortehﬁnlﬂu,molubkaI’necm)fnblnant human

Qoo B o e e Bl bR B R, LR ehmpete B0
Lh%ﬁgng@fCEx@er&smguﬂ&n CD40 Ilegﬁ(r)lsl (ICa4tOL al so
SUner £ B0 edidte 550 vighilindl S s acd it Sregtidlogical

f usdcanitiePth@treiuftFronf MAGTEDE 5f thO Mt dudaEd &I tE £ D49 re;&ithtaftgmo
like. I n sone enbodi nents of the 20 invention,

as Sla%anql oFxayles o ppéo Eﬁgaqﬂg]@lageaqlgn&k’sttha‘; |lqa9 t(b?rogfqratlon and survival
ant Gaasiosix ae%h% &4 Qind SirhiBARYOFIREbUHSS (DXe- s;gslﬁmpgpathways

sol ubl e or exanple sol ubl e reconbi nant human

cD4etthip AD4Qicspressinsselt | D48 fighaling DRGMEY T nefhaigadtiagsduction
UK) Ifa'imwa?t’ LA tAEh at3dagiNidk bR ARG SX BF £531,56¢

biochemical reactions, that results from interaction of the CD40 receptor with a CD40
ligand, for example, CD40L, and which generates a signal that, when transmitted
through the signal pathway, leads to activation of one or more downstream molecules

in the signaling cascade. Signal transduction pathways involve a number of signal
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By "CD40OL-nedi ated CD40 signaling” is intended any of
the biological 25 activities that result from

wo paoenzaevd on of the cell-surface receptor CDAOP®U/UR2087/066757

CD40 ligand. Exanples of CD40 signaling are signals
that lead to proliferation and survival of
CD40-expressing cells, and stinulation of one or nore

CD%@MB&& inGECIHé’sttHéN@é‘a% to WhilsHiRioof 0 5igXA HREShHE Bl & faSo
A CD40 ' pgo nal i ng pat hway" or "signal transduction

pat Gl recepioriagiopnifie plagrar membragg of 9@@&{ ang Ay opghoig ORiNEE in 2

r eas%héso(;f 51g‘ﬂ£1 tPné&tuetidh rﬁf)legi@esbﬂh%gﬁ Eﬂe“cﬁopfaﬁﬁ%f e '3@11 aﬁ(!ﬂﬁitsome
results frominteraction CD40 " receptor wt

CD4ipstaricesy airiel thefcgll's eucelmﬁl @D4@mm1 traggeyc g I@Hl"gl&ﬁ@ﬁ]alﬂ@@r
a S xgﬁl@ie 1{11@ %gq S %ﬂnz% Mﬁ%ﬁ lealioQU@abREr d/gk@ Naly

vatlbn Oof one or nore downstream
rml dombtely acfivetivh ef NF-gBalia thg I\Ea@:ad@hngp@h‘my, and mitogen-

w0 BB RBl DY Pty By M R el ki

nol mmhegpattﬂnmy ané dd: MBKtp3&ngnilsigipathway, vﬂnm lg:nttado attivarion of

neﬁ%fglgﬁ‘éd %#gr ffslgeé? 1Y69D4'ﬁ12f t{aﬁaing%gqulw%%ég atl% ?Ié(f)tflﬁc%(glg of these

serdigalind pSivegia Ifavbfs&ﬁtsemell banivadrepept@ss, t hrough the

cytoplasm of t cel I n.sone st ances,
the cel Isiné,“ﬂ%@? unenEpifts L?r?&f‘m%af%}‘r‘i@ GS‘EIP%mB‘éPE{REys

I NChg@on E@hprive @XasmIise: antwmmlbsulgmhﬂ k@b iR ediated
vvhlchleadsto activati on of AKT, ultimately

act $O4Q TgHTiBs. R AR e oddenEn i & tb‘h%? 9 qunfﬁaqwlavl CD40

andyiibd Q&G R blokihs CREHnRIIRkRI D40 ARG BN M%Pf@f edngpial i ng
pat hways, including the MEK/ ERK signa at hvva and

t hd)rwgpqpm gpidicirar enfileg ad mwesist it 40@@@10{; nal Antz odies and
aCtM)e’z%&s%r Bleir GBI HAON @%ﬁxbef £306% No‘é&hﬁ/er 28—%0{@ aa'n?'}}x‘f)ﬁl 27,

between activation and bl ocking of these signaling
pat WRAyand fagpianed Ues. tPhtent @mﬂlllcatwrl\bqswélﬁ 16r33ap/émro®1 I3ockptNo.

50%2%5'6’9661?6%7%4/%5%2%%%%2% 595? ARGEHDS &R No. PP20107.002

conposi tions of vent onpri'se ant agoni st
ant (|03m4@7bﬂt5))budil @566 11a0 (bitaedy [TOASINEE2A0EH03 CD40
mor.e, det aj | ed de t e role
g@?% ')é%g%ﬁ?é;lg Kpiec % ahd h]tter%atl Sl(i;ajfegt %Ii)prflc%tlon 0.
CMMF/U@@(D(HI/(BG lthomeg Datkdntfo. BEX®107T.Q04 (GXM‘Q/I2629 15D, also

provi nal a i ca entltl . Ant a i st . ”
PRSP BRt SHEE DA ron i S AR Mgy Tivis e
US eﬁled Nol@tbeNox®0OD, eﬂgd ﬁublﬁﬁ)@ﬁag WD\EBWM%E@,the?&fﬂ&msaﬁ gach of
2004, an signed U. S.. Patent _Applicati.on
11“813)'7“8 f?reglél?co(rmr‘l‘t?f?ﬁ’é PBIEk Et tISlfxllf) entirgspso 6??(?% ogyqvisional
3%5 B3R SAARN ) as eﬁz@ﬁs?@ﬁDﬁ%gosQﬁntd qrr&ﬁ;)ier@@ﬁk)%‘? zfelNQtz ve Disorders
PP20107. 002 (035784/271525)), and 60/565,7 10

( AtMetiteq JDGQﬁ@tSlgmmgﬁ’ﬁéeﬁ@%embsr %9 80Q'p austrgsaigneris § 4R apent

r eS&%ﬂicatv&ll No. 68749 by @n@%& Paiket Rat erthsdRidoos goslswzu/%m 12)),
S2004/ 037152 "(Att or ney Docket No. PP2010

( 03B gareponhieg ternprigenl Patait, 49@@8“%%56%&%%&%94@40
MO NG D A1 NSO B8 0 A sho VRS I39853 191 1)] A M 88,2006, 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, and assigned U.S. Patent Application No.
60/749,336 (Attorney Docket No. PP028062.0002 (035784/304311)), and
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filed Novenber 4, 2004, and published as WO

2005/ 044854; the contents of each of which are herein
w0 pmonpreat ed by reference in their entirety. BeRUSI08D066757

provi sional 25 application entitled "Mthods for

Di agnosi s and Treatnent of Proliferative D sorders

Medi ated by CD40 Signaling," filed Decenber 9, 2005,

anty@sgiodmad Iﬂeérﬁatloﬁatpea&ht Ag\mhﬂl&ﬁt@msmﬂﬁ 04254 Actd ey

(Attorney Docket . PP028035. 0002 é035784/ 304312) 2)

an dD@CéfPfrlté% BEAHONE: 01)(?& (@7 a3 HedS)phied May AgptQ0e aanid prbingged as

W@Sﬁ@@ﬁé%g4&1@ cor(té@tst SHA&Y, of%ﬁé‘h@e&e an Efcggf%pﬁeﬁi ‘tgfqgi%rence

(035784/311611)), iled May 18, 2006, and 30 publ i"shed

as WHheROE/et25143; and provi si onal application

entitle f : :

bi scases P aaad PRmeraNash Rl pHARDIRH ifnion

Congyomeing ariti- @D#(é@htlbecbeﬂm@ﬁcgarlmoniamﬁw@méuocm:SS.nd/or

Pat en | .i i on . 4 336 (Attor .Dock

o, Sk BHE BB e a5 Ao RGP By tosuch
20@?1&1&@&%99 PCT/ US2007/ 066757 correspondi ng
I nt ernat,o Pat e iQ / US2006 325
(A £ or neg R ap BB g 36%5556%@59@2@1 58 e same
fi | @actviy claBacte?iOi, Taottrpuht usdidagh@smoW¥Dy. 20Q6Mmi 2Bkhdss the
the contents .of each of h ar rein incorporated
by ﬂ‘lgg%%’ﬁggcw Orfﬂferfgﬁn?u%ag%"ﬁ et?q"?ﬂgnst able |iquid
phar mac et irGal “a fEUBRAFSEs ub NG t}@fbr@ala@st RERS St col &Y fyia@mbled
conprise antj-CD40 anti bodies, particularly antagoni st

ant 4ntibedies. AP HrgRenisibat 6an bind pntigam (s fapngad afrerels
t hesheBifantiddies | @hdoaldk NEbAR ERindiM, BdhidRhEBRANS, HiRRkict
such antibodies. "Antibodi es" and "inmmunogl obul i ns' ,
(| gyibegies, Bunyanasd grtdodies.wad thedikeh énckraﬁ@nblwt Bentidest q@pgrising
chagaghglihstics. The terms are used synonynously. In
sone I nstances the antigen specificity of the
i mrunog!Tdi tdring “rragockmakanobedy” Tk “mabms used hdsog yeferitg an
use
B S o RO G T Db i P IRFLE S e
( e 1gd1v1dﬁaika,ntllﬁc(dms c))lzprlﬁng ths porgillagion @h:ada’ntlazritexd:mdfoestmble
uralf dccarntni b%g%lon e be hééc?r{tl d anotrl nblo‘jr{tse S
b spec % EerEing A8 E: B MR ed' ant’ Bodi'es, and
the i ke‘)\I,an@madnibechﬁ;ﬁ‘ranmamlvqmpnumbgbbﬁim‘pane$1suagy t he

Th ibed

o P e b EpPPis Rt <o TG bl shmu SR g efte

s u bl%llﬁ(ﬁ)lcﬁdllhyaaﬂdm YRAGQU B P @hing. nEa{h light dhbiad$ Bsked to a
individ

po pltﬂa‘gpf ‘H@Hl by Qe g Y éléﬂ%@%?@%:gte \%lfn R‘ggllggl?eg ggé@gﬁde linkages

nat wiidd AforRaEdiRdalehaid R IR ﬁm&nogwulhﬁs&p@s €RhchiRavy and
m nor anpunts. "Native anti bodies" and "natiyv
i nnlggl%@l}agbq]q;q }ﬁ)§ regylagly seaged ]nic;acham disulfide bndges Each heavy chain

has at one end a variable domain (Vy) followed by a number of constant domains.

Each light chain has a variable domain at one end (V1) and a constant domain at its
other end; the constant domain of the light chain is aligned with the first constant
domain of the heavy chain, and the light chain variable domain is aligned with the
variable domain of the heavy chain. Particular amino acid residues are believed to

form an interface between the light and heavy-chain variable domains.
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heterotetraneric gl ycoproteins of about 150, 000
dal tons, conposed of two identical [Iight (L) chains

w@ea7t299 denti cal heavy (H) chains. Each | i gheCTsion7/066757

is linked to a heavy chain by one coval ent disulfide
bond, while the nunber of disulfide |inkages 25 varies
anong the heavy chains of different irmmunoglobulin
| sot ypesphe Eamhvheay réBd to thk Gtk teh@kBinoftRnd8Sthe variable
regul arly spaced intrachain disulfide brldges Each
he alpmagaditier chigasively Brieduspes amopg enitodies. dY aragbis regipys confer
fol a{nﬁ‘éﬁgblﬁ&ngsﬂwﬂ%ﬁﬂ? HI)W&@P %ﬁeav@halgﬁ@% bt even”r:}a&ilé‘tnbﬁtg@t
chal n"has a Vvari ab domain at one énd (VL)
c onroaghoud thaepiabig dqmasns obephodiehdit itdeaceatpied ahthreel qgaichts
of j ls

d gﬁ% édr?%gém%@tﬂ%éé%n%ﬁgﬁg%n%dﬁ% Bﬁin .ﬁté QEg%oﬂ@%oth in
varmabﬂecugmawhmﬁQWHngmedmwmkhkmham Wh¢mamﬂmﬂdbﬂnmmvmi

Igort?o ? aﬁfg: omalns e ce ?Lé ift I“[hee]fm QofC F%é gei%ic'oing.u?ﬁe Phifible
beI i eve man i nterface between 1 'ght "an
heawnam’rsa]f natirarhicalyl aad dighmhmﬁs cacB 20ruiDis2 BQif FRA4Z OB, largely

CT/ US2007/ 066757 The .term "vari abl e" ref S t
f acachPW%ﬁta éBﬁ‘t ? ﬁheﬁb“rotniﬁ%‘f{%tl%lf C‘%‘ﬁ%“?fja‘?y tB‘E?F& lc‘)lﬁfé R loops
di fdoBhecEii ARG inv@h¥ chids BERAURNMA RMRNG pRELEBRA! @Rcture. The
Vari abl e regi ons confer anti gﬁn bi ndi ng specificity.

Hovield B¢ in captechasydreibgld foggthprgn glope rrowiptity byitket R fegtosgland, with
th r|y @B‘Rﬁ tfroghtﬁe Xt‘rﬁﬁ &Q n, 00%9%{&5 tﬁ%ffoﬁhttlgp ijﬂhg §nt1g|e£ bin%hng site
concentrate ree segnent
conqﬂaeﬁmqiml(set yK'cdbeteemfn(}ﬂ%gNHé@uhj n¥o. OCBREJ, Vol I, pages 647-669).
eqi : i he. i 1ai :
L
c onse BXl}Hldt vpons ¢ftaesr Gfnctiars| abh es okedpns (]aﬂ@ boelirdgephriigipation

oA n oA B rd M R Frog B TRl jeen
re gde@mdenﬂ grogedigity, axdl(mdst afegl cagl(aﬁulaxhcmat ed- sheet
confi gu ti on‘ connect ed '

. ee ... Which form. d
| oops 1 e QYRR 6681 USEERECip-g S thygpmino aci
of , retibiges bSa@irEl@b@&h&fh@@ﬁeslﬁ)hﬁBl@tfw AtigchfendifdRshellyp@aditable
chain are held together in close proximt y the FR

r egic®Hy C%H“SGW{“HO agif geseppsst r?@én?‘t%%?‘]‘?éﬁy Hefning region”
CONgCDIRq1. 4. Oredilh@s DA IaL 1)050-84 (102 %@@M@ bﬁ theiliBB-chain
site of antibodies (see, Kabat et al %& 1) NI HPubl .
No. vagiablg dgmaingpq 31-p3 &ﬂag%)s“a@ﬁ) 869 95102 HE ) dib ths thegy-chain

do n@a‘rlgﬁe ﬁBﬁalHolt(aHapé/thll \(@@ lgS gﬁc]eay of Ij}ogfng g}‘ filignvgzglogzcal Interest,
anti bo ytO an antl but exhibit vari

of 1 b £61 Publines BT isubkiiots! I?D@tltrl@c,oé bﬁe@lrh BroRYls CYIRBHtr
P bl BRI om nb RSy AREIL AP LO9¢lYs &qg%%gt%)f and

cel 1)51%ar toxiCity, initiratio f co enent ~ depen
CytVtUxiLO) tnyhe bigith-chais vargee d0degr9a1d@|{h)t PHAS (H?)eartdébrﬂlm (H3)

hle% l%gll a&algl ag%lg (’)mal}(\nﬁothya tl,e%oglbgz)hj ‘(ﬁo?rbs olt 996:901-

the am no “ac residues an an
r espign S‘fHDdtmeWcmk” @ntRg emduesnaje rhyse Venieblh ylpmam aesidubd @herZ2ian

regt F r 1sesloamS ﬁ res) Il dues froma

h% %?f’f%% é‘é?é r?F %“Pé‘&?‘]& or "CDR' (i.e.,

r eSI d ueS‘Aﬁiﬁbcﬁjﬂf falgipnts SENYHis€ & Brrio@0hnGRa& Anfihadly, profetably the

H gall}lt‘[lggnhblndlng or variable region of the intact antibody. Examples of antibody
fragments include Fab, Fab, F(ab')2, and Fv fragments; diabodies; linear antibodies

(Zapata et al. (1995) Protein Eng. 10:1057-1062); single-chain antibody molecules;
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vari abl e domain and 31-35 (Hl), 50-65 (H2), and 95-102
(H3) in the heavy-chain variable donmain; Kabat et al.

W@ 1®91)428equences of Proteins of | munol ogi cal PCT/US2007/066757

Interest, 5th Ed. Public Health Service, National
Institute of Health, Bet hesda, MD) and/or 25 those
residues froma "hypervari able | oop" (i.e., residues
26- 34 rhdHisheciBO@aRBodibPlorm@Nom gﬂ-ﬁ‘t% (‘rh—é’tﬁeﬂtﬁ ﬁa?ﬁn digestion of
l'i ght-chain vari abl e domai n and f) 53-55 ,and
96- apgipodigyyroduces tt"’ﬁédqii‘é‘éa&?mtﬁ?mbﬂldmr Tagpicats fahed Fab” fragments,
CI Ot @1tﬁgg1n%ﬁsahm egl:lb%ﬁiﬁg s}t‘e Mala-re BRI “Be” %%gmgrglwhogé-@me
" Fr anewor k" residues are those varrab donmai n
r esl‘leﬂ@PéssltSO?théY tot dngsitpllizerveadily.p Bepg drtieatmaat yielgs @mF(ab')2 fragment
res
Corb St ARG Sl ARZITRS a2 s kO Y crb AR .
the antFygénts muiumlgn entibpdy fragant thegéamtrifa cohpleiarnsigen
ant Ie?q.gﬁ%gn C?E'Bd F_l?e f'lr%gst blgﬁi Xonsg{s%%ng%eﬁ oi‘ nﬁ:el hege —FQ(P one
antlughodlnaelsVar(thplamamen tlglit nond@9Gnt Rrsotietion. EEng in thlS

10: 1057- 106 Si ai.n anti.body nol e

S00BBGY i e S TR0k P Vet S Bl R prine
ant dnlnigehi-eisdih @ sireagh the Qifasndfl thoty- Vi, rdagere oHectiFelpath&six CDRs
dig on. of ntibod'es roduces t i dentica

ant ‘ioﬁteﬁ AR HY e B th& Aniikogy- ﬁg}?ffwef (X ripge variable

eacdbnydiit (fibr ﬁalﬁbmw& RpHEY Vﬁoﬂly ﬂﬁléeﬂgDﬁé {Reifid & ad antigen) has the
resi dual "Fc" frac?rrent reflects its

abi ity tq igeqgnizs pad bing éntl'géléd’#twlgh f@éwWﬁr thfiaity thamthe entire
yi edifisn@feF(ab’ ) 2 fragment 5 that has two
antigen-conbining sites and is still capable of

cr oss- | i THRiFARy fragmengakio contanythe eonstaet demeinafithediaht ghein/and the
f r agURM i AbnGARERN 1 1R HEARRhERE FADKAGR A GRGIRAI Elon

dlng site hi s regi on consi sts of di nrer of ]
onefrmwvbyéhﬁﬁdéﬁ@n of ¢ fphit togl s it tlaaﬁalrh@iyeterdommqﬁ thefeavy chain

t, i "~
3D ST, S3R0EL S AR Bl B e
d onil s thmd@@montlmredeifor @' arwlith thn t:jfsg@me— Ibmdwh(sr) @f dictcenstant
On &OEGB&S’S%%%%?I eé:gﬁlgf Toup, aE/Lfra mrel:atrs élrlg, C llfyvr%fh}/c’ir%g}-]tgee F(ab')2

ant ﬂrdgméylt s ko vierin dlaﬂﬁdb @idge.nQther M&mmbbcmphmgmﬁhmit(ody

haI n Fv conprising only three CDRs specific for
Weagﬁfe a\r(%logmgﬁg ability to recognize and bind
ant i gen,Thaltiflouidinsttof antibowey (iaffuhsdlshulibdydront &g veﬂ&tiraite

bi nding site. 15 The Fab fragnment al so contains th
conPEGFYcap Srassiened torgmg of mﬂleaélﬁ Aistincd sgpet-iralledrkapra () and

C ongt,gi (kgi gﬁ%‘d%n (ﬂg—gﬂlng’glcb& Eb%l]yé}{%@sVé&‘ t otﬂstaﬂ: ngmalns

fragnents fer fromF ragnent s the addition
of a feWapesiitimsthatminhecidaeduenae of @rercpmn@t démaihef theimhigavy
I ne Y
. heéhgﬁlti ?@%&%8 nuhgé ?@ o, J]ng8 0 dlﬁrgglﬁocﬁa‘%tseﬁs P ?é J}Q%V% &g@‘r
herdassesfod hurﬁabimmlmogloblﬂhlst Ige, tys U, mEG, raad gy ea(nd)se\&fal of these
the ¢

n bear. a free t Eg )
Fr 2Ben LAy SIS Ay S Gt hb S e 48 380 T g,
and IgA2. The heavy-chain constant domains that correspond to the different classes
of immunoglobulins are called alpha, delta, epsilon, gamma, and mu, respectively.

The subunit structures and three-dimensional configurations of different classes of

immunoglobulins are well known. Different isotypes have different effector
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fragnent's heavy chain disulfide bridge. O her
chem cal couplings of antibody fragnments are al so

woewrn242The "I i ght chains" of antibodies PCT/US2007/066757

(i mmunogl obulins) fromany vertebrate species can be
assigned to one of two clearly distinct types, called
kappa (K) and 25 |anbda (k), based on the am no acid
sequpneas 1 kb, h@lﬁlﬁﬁ t%nt and 99@3 NStypdABRSHADOY @Rtitole

am no acid sequence of constant "domain of their
he alependepiichancdiatad el épi) #8ittan be assigned to
differ enthe QJO%S@I%I” \;ﬁ@lrlﬁe(ﬂﬁe?elﬁ ke\f@rs f@d &&ecta%le%&%@urﬂfor
human i nmunogl obul i ns: g}r IgG and | gM
andcosweeitien thaffis opgugated wlsryct}ye)r ﬁrulm’@ht to hoangeqilyispapto generate a
sub e

ATt BB MRAGHeS ity e derd ke by 6t .0 BRhor LB Eabets or
t h afluocoeene Q}b@lﬂhort in tllleh@semffam@nematlc ledpsls @y casflyze chemical
I ”mi%?ePa%oS gf'l su%g'tra g ceomgot CF ?r quﬁflondtﬁ 1sa dette at%r lug?ur es
and t hr eﬁe“hzhstnceﬂs ia® na:ld hexem‘ re@m atd mmsooogandmf drereakﬁryotlc cell or
cl asses of known. Diff
6 oD e Sub TR D B a5 br B8Ryt 5 Sl bhent for
PCT d $GREITA® 6& & Or oﬂlaﬂednsifaﬂﬁolyrﬁﬂreoﬁde@,mnﬂ éncllilg fRpro@@e of the

cor el BB snatitiory) 1R LRIy B Pyl

whegll s thohRiceisayill 8F B6Epltelyadch@it£ 6t AblpRoleSfTHAaH Rehddtic or total
conposition that 1Is con ugated direct]y or |nd|rectl%/
c

t o PH& capplegsatasdhy oigina pﬁ@ﬁ&ﬂﬁﬁ%ﬂ%urals Hocyopal, @pdelibera
anthbedyr. The |abel may be detectable by itself (e.g
radi oi sotope | abels or fluorescent |abels) or, in the
case of “Humen siferiaricelly” gralrukogrigs BaeaPipysons lpe MOEACRs and

aI tl%'ﬂ%hh Qff; c%r fénc%HPsStlfré’f&%FI?PtﬂIP e4R %x&’éss‘“a@ [ERQ %HRIH%H Baty out

tecta ' as used ereln refers
t 0 @tlmmdqp@m@ameﬁrm@nat@ wasicytp t AlRCE petfector fungtgr. Eximles of

cul ﬁdﬁ{aﬁqe %ﬁesqﬂdt (fr?el aHel @IBC? nﬁdlﬁd\f @%Hﬁ{eracf @Bo@ ﬁfon@l{ucﬁglscells

been, use a reci pl ent a reconbi nant vect
or (@BM;E) tatankifiber (NKD y@ilﬂsmelmcmemacmpdagenccbum@hﬂh @nd
ge ft e t hat
Pr SRt R R B o s PR "SR Bginy ahese ApCC
SI nghieity @ebpioatly oﬁthé Ig@mﬁg&? isbtypbeNao il mtadtiyion to isolating

corBPA SR RTRRERS, REK Abfcq e SRR el R pai Y

ac Céndmeéralg a \arialsle tdgharfainea nsAIABCICHRtibddy of Mufiable region fragment
ef fectgr cel |83 are Ieukocl)ét es that express one or

mor'@ 2R Lg%d! 4HE03 FaPPEFRSEPEEEBr functions. Preferably,

t he cel IThe &%k esSreddptdreastrcRe MRlkdd t@@l@scﬁ@éﬁyec@lubr that binds to
ant i gen-dependent cell-nedi ated cyotoxicity (A

ef fletorecionné 1 pHibodx athsinedersrd Fql%uﬁaﬁatw@@%@mee@n%aﬁgeR

e d\Bte8vAD CredcR6h H€isRAE ’thghlﬁﬁ@l ankl QfIRP eNHGl R Afeceptor) and
cells (PBMC), natural Kill cel l's; nmbnocytes

maciPelpragessptoses thedishikl. §cvRdh @né FeyRIII subclasses, including allelic

variants and alternatively spliced forms of these receptors. FcyRII receptors include
FcyRITA (an “activating receptor”) and FcyRIIB (an “inhibiting receptor”), which
have similar amino acid sequences that differ primarily in the cytoplasmic domains
thereof. Activating receptor FcyRIIA contains an immunoreceptor tyrosine-based

activation motif (ITAM) in its cytoplasmic domain. Inhibiting receptor FcyRIIB
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20 neutrophils, with PBMCs and NK cells being
preferred. Antibodies that have ADCC activity are

wo ypirazad2by of the 1g@ or 1gG&3 isotype. Note tPEL/USW07/066757

addition to isolating 1g3@ and IgG3 antibodi es, such
ADCC- nedi ati ng anti bodi es can be made by engi neering
a variable region froma non- ADCC anti body or vari abl e

r eddoRtids raﬁ%ﬁﬁorede@to@f}rdsﬂ@ba@efd 11119%0!1 ﬁl@hy gﬁl\@ﬂﬁ% ebplasmic
region. 25 The terns "Fc receptor™ or are use

t o Yaxdt (sereDecrered 8B drmy. gy IHrael 1%20%%‘) FEcRsegg ishicwed in
an m{c%ﬁd’mn@hﬁw{)%ﬁ& ey I%Bnbm 35Nab) M@m%e@éb%[‘&%z (1994)

human Mor eover, preferred FCR 1 s one

bi n@@ﬂ@ﬂmwé@%ﬂn%ﬁ Boayd Q%H@’aﬁﬁ@l rl82opt brh) Cédeed ﬂ:%@ dife¥tl.
r ecﬁﬁ%pﬁf}%{s aF’lfﬁl@ﬁ% FSYRb be TfelRida nﬂf@?fgtﬁgey B! en?sy % pﬁ%a %? g‘i

i nc variants an
f ortamn iR hewan. ridhe epnor®. indredeRitie m@@@q@t@pmon ﬁcHiIu chenic®0s

Fcyr%plgﬁ%lélg I’tlor tﬁle t‘i‘all %}' § Igatvﬁlglelﬁég Lo t?le r%EP%er e éll%gm d

rece ¢ ¢ah
seqenaes lt’hﬁﬁ znhdiKﬁmret pt {(1va)k g/mmamoﬂ I’ié 2@9(k9|9l4)asm c

d t h of . Act t Rl LA t
an et Bimie phFe Bak R dh GO RO RP e "
(1 Tsebetingncelllt sancietimploasiided bl difedtion wlith hhdEdstengBie cRpt (@B V).

Fcy |1 B 2007/ 2429 82007/ 06 757 . con
Wﬁb%g‘ %Fedtcﬁ‘isc%‘? l%‘?% RGBT ]@frl?r%‘f‘? ¢t tly re?atwely

( l TibMyidlas dftiSmeHsdHuis aes SRIBIN1(SBE. BAGHON MeADT)00:5-

Annu. Rev. |Immupol. 15:203-234). FcRs. are reviewed in

Ravihc i the frtyee he immativatigy ﬁﬁhu%\,B cqllsyriglfipossiply Berachepyed

1 I I S
;n gn%féi)eltrml_gggé éltd@grlléﬂ c(or{lﬁﬁﬁ?&]‘)] o.f t%ﬁ)@%ﬁ?%&@ﬁ Sifth 4 posddbility is

126higldEhted by ageceptismopgRgon thaictheerpigysioh @%fée fedorpgsase catalytic
' d eéﬁbhrﬁf t%gethé? v&lﬁﬁh@f SR A lgrge %ﬁ@op?cﬁ&ﬁ W&goéync alil@le of Al

her éi n. term also 1 ncl udes the neonat al
r ecremlf@d in the F%mormle ponversion 9§ perngl Ipineanfepithaligleand fipradbiasy cells

of r et ] )
b £ 4Dl APICHEIOHE, 1 R Grp iyl o fbnedenic

24 diBalf OOANire) thidtercecapabde, aponinvamizfiomaysroteimgekepertoire of

h u u@na%nt %11?0%%'5 es%le a sre C%X?:Tg#?gv\ﬁlotug 11{%1%&50% ?lglll fr):]reolglécr 1r0rq an

VI r(Lﬁa‘kO()EBM)et al. ([-]IQQ@\I‘QHWe BRX25 R EC LembetmdridsHmt% (1995) Int. Rev.

oyt B R o R P AL R B FaG e
I mm??ﬂa)llz\lfag/gehadss 14¥01 %5 Gée(a)l(19I99),1 embikdl Uviehodst?81:11-23;

achl @igyca %g} |(2QQ85)6W6] ilfl éc :;S'lf;zﬁgg/nélggh%? 2% Irgvlil]gv%ﬂd in Little et

t r anShe00YIING LA NESIay DHGEU-370)OBSH Rhhplt it hdas bée‘fn described that the
hi ghl i ghted by a recent_ denonstration that the

ex VWS g¢lctitnefthe fipedydeawaghaing pinpne regipi (i gene in chimeric

t 00&1heFm-Whe MutaREmYAQuiksah 86mPBE ARALGH & ABCkeASs antibody
oncogenic allele of Hras resulted in the tum)rlgsem C

convedustioh(aobauitsrarl. AN repiYateHidh SeindS4 PH2DUr-ash)-
cel ”fr%nsfc(r'd"ilﬁ{é h@lfnafi1 ﬂ'l%glﬁﬂnd}}@ l%tﬁlnﬁgge 'ﬁ‘pﬁ i 8Rh gellnli lihe

now pOSSI leto p ce transgeni c
mutant mice results in the production of human antibodies upon antigen challenge

(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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animals (e.g., mce) that are capable, upon
i mruni zation, of producing a repertoire of 20 human

wa@niorhodes in the absence of endogenous i nmunpgi/oR2DT/066757

production (Jakobovits et al. (1993) Nature

362: 255- 258; Lonberg and Huszar (1995) Int. Rev.

I mmunol . 13:65-93; Fishwild et al. (1996) Nat.

Bi ol'irf%(iﬁ‘t@%atlonlcﬁ §0a§§ﬂumd\ﬁ{é clﬁﬁn Al hght(cllgl%mm Nﬂ@) mice with
Genet 146- 15 Green (1999) J. Imrunol. Methods
231deletiop Fito enplgagnouk s SEEMat a3 (‘@9@@;1 appyse Thaggeice RecagMouse”
Sci teg%lggz/ (K%Qen?;? %ren{cﬁy '@%17)8 hhrbbit 1 @ZO%b A %uﬁgn heavy-chain
(2000) | nmunol . Today 21: For exanple, it has
beelﬁC@@Qetﬁlinb?@dlppﬂQalﬂnaﬁbe66 H@gﬁwyg@umle&elpmndd n rmonﬁmd three
ant dlﬁ@ngt J&ﬁ‘ JM eémls,rhnh 91155] hﬂgmrs %5(5 QIS]Of(h]ulﬁl)a A90&s c@ntalmng 32
chinmeric germline nutant mce results in

conpk eetre_s,uJ Rkégmenisomddix gneto Jémenebodies pivdused ipthegtusice olasely
(g‘g)arggeg%tﬂlz%gtgén 1%'.]3uré1rg]ré ?g ??l (r)e%Fs)Ir)?oc 1n%lfjl Ei nﬁ ger?eargarl‘ra%%emeny%ssembly,
| mandogreatbind. |Thegmm&m antib@ylics are$>tm‘dsre1gailymkpreseaed3@ferrmdag¢nous
mce r oduct i ti bod

o R R P BRSOy AP RAPR. g Eigfineement n
Nat the sudhlodind -SAbBhice Meiyde 2meituniatd with HPah)igéNaft partizular interest.
Genetics 146- 156) have.generated a |ipe of .

t ransgenicet fgqf’& guch ﬁ‘ﬁ@“n\%ﬂ’ead“’gﬂéma% o %ﬁ“‘\ﬂf‘h F?r gpfibody reactivity
ant dggmk thORRRI aftigsn. hmﬁﬁpmtﬁemi}ybeflydwd ﬁb'lﬁﬂj’hlph nodes or spleen
anti bodi es. This was achj eved

200eENly auboey fp@‘f?f@sz@mwdo@e%?lls try %%l@ctﬂrf&f@@?laﬁ%wgafﬁve and
”?g@b?‘ﬁ?osli‘cmellsh AV Y LPak Rude cil Aitures BEOs) i be N to

mce w del etion into endog\gnous JH segnent as
des@ylgragicells by genemisdyhridangss ap SeimbNBhee(r) | |

t echnol qgy, k¥ gﬁi'ébtx sucE'Bec%H Q{ll'turg;aﬂné)r &rs@fe@ﬂe)d fﬁﬁﬁé? @r reactivity
1,020 kb of human heavy-chain | ocus cont ai ni ng
appreaditthe witipl §8igu pgeém@y Smhpb@@@nmclad@ cdeymelyiksds

P BT OGBS R RO 2 e SR B Bror S BhiDjgon sssey
genesh knmnsaegtmhetsshat bnnd tl@l@nggwe@f intdilag, @ndt/z bigdibasling to
pr oduced | n tgcte rese at_.seen in

trangicitl I’Y a[n]s O oro er C(flis nat expresn%eqa er:]tantl c1l.
umans a r espect S, I nc gene r e rrangeient,

assenblyﬂmKQMMMmmmmkmﬂn¢@D4Ghekhmmmmmhnmrb&ﬂ;ﬁmemunpb‘me

ucFing B S PR BRaRGat Sl BEGRERT *tha: RRPLOERSR o

genkl drddy | ex@enemiersify Brdsst Kew Mok Ne.S| Paxers NoSuker4moce

v or BT SR B e BN TR sl Bt S gy igvon. wo

SCr@ereds ﬁwwaﬂu/mw Gcﬁ@&iétw twgsm amm&ﬁomhte 1I4215 WaﬂE et al.
ocytes nm lated fromly

L
AR RAPRR N ARSIl A bt P S

cel WERE A %llﬁzgx I1mﬂsé(peof€@$%8azn@g@t)lm RBDREAdL 17:1535; Jabara et
19-positive cel In one aspect, such B cell cul tures

(BG@s()199ﬁiy be- Mﬁéeléﬁtlé@ @ali*%laéﬁiaP%H igmypl glad B3 &ascan
gy by af' ?f@?%ﬁ?m%%&' 16%. BRAYErcal d@“ﬁi’édi?blzﬁ‘%%%ol @é‘&}?um

ures nmay be’screened fur for reactivity
aga?f Hisnd Braechicrein pradl. (1) §ervice B b @radiif yhicBgeshherein incorporated

s¢ rﬁ%@%e?&cé. n@!hglda%‘ﬁ—ﬁﬂ?()y rﬂgﬁolcioﬂglea%ibodies include, but are not limited to,
humanized anti-CD40 antibodies, such as SGN-40 (Tai et al. (2004) Cancer Res.
64:2846-52; U.S. Patent No. 6,838,261), which is the humanized form of the murine
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i mmunosor bent assay (ELISA) with the target/antigen
protein, a conpetition assay w th known anti bodi es

wo bav/1bi2eed t he antigen of interest, and in vitPOI/US2007/066757

binding to 20 transiently transfected CHO or other

cells that express the target antigen. Monocl onal

anti bodies to CD40 are known in the art. See, for
exafplEp4d Heibodesil 90 $rdRdce at ﬁd(zbm)%aggérlReﬁr&)lsg@ﬁs1)nand
McM chael , ed. (1987; 1989) LeukocxIr 11 and

|V ‘P@)%Qﬁ‘rsﬁaf@rﬁn%P@ﬁttaytl §150Néfw fk)P‘?l @I@Phpﬁtoélrﬂumlcatlon
NS0 908761 A92; hefhi Bk AR By Rk i O3B 950; VIO

00/ 63395; International Publication Nos.

02/ 2890 fauticvier Doregole prexsntigrendipn ale anfag@Rg pntiCDA0

: mﬁg{)dles]og ga%%ﬁ %1%1‘%%&%5‘[3 | ereo{ g%g%%)ﬁ'\t&gfog% %?28]1 mediated

Pau(DIDéO ggnadihg, and $0BY)MaY, alspmmlnkate ADGQ; $90¢s, Gyresompletthe
- 1535; Jabara et al.
leggé)?ﬂﬁwbo%%escr%ﬂ%gg 0f\hang et al. (1991) J.

I nmunol .Antaponit G Cmmhodlﬁtfoalhm ir{ th® Sthhle Jiquid pharmateutical
147: Bancher.eau al .. (1991).d.in,. | nol .. ..

S SsirgTas o BhehorBinslbd Pl ! oo fTE Byiesp binding
25 IfratienB ther@ff thahine Bagbk diepeeifizalilynisiodip®tosiu@tin (I]MO antigen

ref erence. her. ant.i - CD40 ocl onal nti bo

i nci*tf %eﬁﬁﬂt%easﬂl%fa“r?&f alhi‘l’ﬁ‘? %%m Eﬁsom%ﬂ?@ﬁ?f%%s taPta%E?BA% anti-
ant elbmlmi@odlmﬁmﬁtﬁlew&{am{dmhmﬁte@ical c@&@@ﬁﬁorﬁ@ﬂlﬁ&& a strong
Res. 64:2846-52; ent No. 6,838,261), which is

t heSinglerifs binding %Fl%tyoﬁor thﬁ &%W% aurfagy anigsen. 0@1@@%@9@@
PCTe(nH@&Q&@x%ﬁZQleso@ﬁioh eﬁ@ﬂ@uﬁﬁ‘&érﬁ@ﬂﬁf(l(g% %40 of at least 10~

(Francisco et al. (2000) Cancer_  Res. 5-31), and

t heMagfdeisst Xdﬁg Maprefeably ot legshd ¢ VALY M grcqr%gré&rqbiv at least
U. SIO 8%&@%11%'2 l\/P %e’aﬁﬁecﬂém 'a%@attlhé)rﬁ ass%z) sucgggé{aggrgﬁgﬁacore
herein incorporated by ref efence i n thelr entirety.
paranbysib drknown ér s ertend ddialspremerided invien BLoppéeaions

ant t AR

Fr aangieR pAdhe fRHnc B0 89 AR B e BT R B RE D dinding
CD4ddtisitygnal i ng, and whi ch rray al so m)dul ate ADCC as
ﬂS?Z. nf g%ﬁpaélc‘qp&h }freosgar% thsjfz 1§D t@’og‘x B hgeg%

i n digefichedyosist acqtmlt}dasphﬁneniﬂmem aboat but@@lmpm anthgamiss a@ivity

the jnventjo cl ude nocl o i bpdi.es . or

i PR B SR e Baes P Rep RS i 0

of @peeai (fjrl aplagticthiumdh Bg:eHQfIh @ﬁ&&n@ﬂﬂrﬁerﬁﬁf thg (ﬁﬁfentlon the
expressed on sy ce.o . n cell.

e nbBHEARREAE Y- cﬁlﬂ@ %@d%fr%"c Ofgh‘in e ’éﬁ&@‘“ﬁﬁf‘i“%d? 8‘%6 B cell

Wi tfigdnddn@n &Rl @mbbcﬁﬁhbﬁ o AR FRAESH, Hfé&lnta?&{m Qfii-0DA0 Sntibody
exhihit a.strong single-site blndlng af |n|ty for the

cD4 fiee P sigiifiqeatagonint 4wl InQeeks ofdPRsE e ane Beell issranss(e-g-
CDZ&Srth%raﬁoﬁbrﬁﬁd?ﬁé@ﬁtiaﬁ@n 4 Hfohlr&momlﬁa@ﬁﬁa@eﬁ aﬁ!f@tltfo@j?

0O of at least 10- 5 M at least 3 X 1
pr efredughps)- aiulqa@agton%dm@l Mt-eD4Qamtibrglicyisyve hpm@? ‘é)rnélbllty
at Je%@ﬁst re}é}ab?l‘y MP& s@ﬁagzlétwh%9¥ %%A%almﬁﬁﬁﬁgh Hﬁh%rl@reglons

st an assay SUC as Biaco Brracore
and most preferably are fully human antibodies or antigen-binding fragments thereof.

Examples of such monoclonal antibodies are the antibodies designated herein as

CHIR-5.9 and CHIR-12.12.
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analysis is known in the art and details are provided
in the "Bl Aapplications handbook." Methods descri bed

WO p0ov¥ie499 27160 can be used to nodul ate t he biPdi/ngR007/066757

affinity. 20 O particular interest are antagoni st
anti-CD40 anti bodies that are free of significant

agoni st activity as defined herein above but exhibit

ant agonitss, a¢ §dnyd ér%odm% {%uﬂt@ It Q%@Da@aﬁtq)%ay @@sem in the
human cells, particularl ound to CD40 an

on %ﬁ@éﬁ‘olllca%c{ Pl@rm%ﬂ%wahcm%@onﬂ o thsriaveatppiithreRenosfongligatibody
| NVERIA 99 or ERgR-121b 2GROCHTR-8Btha R 12Nk, 9963&1% %reff{ﬂ%ﬁ

of significant agonist activi t%/hl n one B cell
t

r eslpmmemtlﬂlp@nmnhelpnaé pidwidive at thefgG h@tym\pé?dmi:@rfronn He
antlﬁ@ﬁﬁ&)tﬁ& ceqﬂ nes %8% g&%‘??d to'h%retnr aﬁqheogelﬁllngg l %11ftfant

st activity 1n assays o
r eskﬁér@é e, I@p 12. lqdmibnrefdetp atieors meﬁl lihé &2.EDt iTaeseonl] limas

pr o\!vérfe? gtt i u51 le ois:(‘ytgsrgron‘rfl nolum cﬁy[%\b%gceyco?tagnn&the

producti e““nmonocl onaf
haWﬁmﬁmﬁgﬂﬂ&ﬁmﬁﬂanﬂommegdﬂmsmnmmebaﬁﬁhkmuvhemmamﬁ%

have wholly or parti al i zed rk regjons;

30 faﬁﬁwwg%tf*&g@@ﬁeﬁraﬁpv é?lg OR{iy)| thimﬁ celler s b the
ant mgee nieehia P2 for RO BibSHueas.. Thel—:ré@ﬂml bAforSddGlbre sub-
nmonocl gnal anti bodi es are the anti bodi es desi gnat ed

her@pisd agverabfimes & ageazgife gtphlRmepocional coldingys .9 ary )2 by Jyer
PCT{ {5 W dRE AR Ation Hl‘dﬁ be % pé&i@mﬁmmﬁﬁ%&raﬂsgﬁnc for

ant agoni st anti-CD40 anti body present he stab

| i quinpnpmanhegewin degl ocygslees mqﬂtﬂdglﬂwmn éhq ik edetor é%cmzed

t he,pmpocl onal antibody CHIR 5.9 or CH R 12.12. The

CH R-5.9 and CH R-12.12 anti bodies are fully human

ant i - CDAte modiogidoard araimp 4o déquences of thevargdit regotsypéhe CHIR-

pro . ' F . )

A R e

153an85<2dyDar© d%lo&eZi hmm( ridbemaedulady,iier @nino agd tdyecreed for the
reafed u

S pl ad(]? L )yflrl b'l OnF}ﬁrf} rer‘%l%rg,qfere tr}%%rﬁht chaﬁn an heagh%lalrgfor mADb
t heCHIR4A IR iug@t fblﬁﬁM)SEQ]H) NOlZ(CNﬁpl&ﬂdeddéﬁceﬁblMﬂ light chaln of

chain I S, (. X r technol o ni x;, .

P cnahC oS S AREI SOicapPR@ e B (P B% Kt for it

EI'E eCHIR- mi).l@?aﬂd&épﬂﬁN@Fy@@m@e{dséqdeﬁtelﬁbf ﬁ\éﬁiaﬁ&f lﬂllief}%)lvy chain
e res in ri re _su cl oned severa

i s R ly%%fd SHALPEO N3 f? OHKIC e Nirian; sReyprigesg serine

andsybditdtdon 61 H€hlaniadckiddit@Ssidbn I NS FSBVANINOR), n?% ﬂil@leotlde

prepared simlarly usihg mce transgenic for

| MSABEPSIsUFIding thelighs Ph%?aléﬁ}}?éw %tnrf@a@Aler%uﬁ 1|2n12taﬁf‘eset forth

ar ti apdyf I@N@qs(%dngfgzquéﬁ@é £r bhe 1Rt cﬂﬂfﬁ L6 @Hlﬁeuaﬂg and SEQ
anino acid sequences of the variabl e r%gil ons of

CHI IR N@2 (ediggmicrirsay for dhecherechamifpronab CélIBdguen c“é@ agfino
the cYﬂeh@éﬂE& fBIetgé RA&er oxfangl;l@ agh'lk&s‘émgreglons for the light chain and

heavy chain of the CHIR-5.9 mAb are set forth in SEQ ID NO:6 (complete sequence
for the light chain of mAb CHIR-5.9), SEQ ID NO:7 (complete sequence for the
heavy chain of mAb CHIR-5.9), and SEQ ID NO:8 (complete sequence for a variant
of the heavy chain of mAb CHIR-5.9 set forth in SEQ ID NO:7, where the variant
comprises a serine substitution for the alanine residue at position 158 of SEQ ID

NO:7). Further, hybridomas expressing CHIR-5.9 (mouse hybridoma line
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anti body, are disclosed herein. Mre particularly, the
am no acid sequences for the |eader, variable, and

we@ongtiand regi ons for the light chain and heavRCTH8i007/066757

for mMb CH R 12.12 are set forth in SEQ ID NO 2
(conpl ete sequence for the |light chain of 20 mAb
CHR12.12), SEQ ID NO 4 (conpl ete sequence for the

heapmy. ﬁ@%ldtcmcmmn@hﬁ BriR.132» mand hﬁﬁ@oh@ 1N 5

(conpl et e sequence for a variant of t he heavy chain

forl 2@-“0@6122 A CHIgPIN apﬁbOSE@hP‘B Qe dﬁPOW?éméthtth%

var \aag ﬁ&gﬁéa'nsl%e eufesth Cﬁﬁecn%h*tﬁ)kd)lt Uﬁﬂv&’é‘lgf ﬁfvdt Nfﬁmassas
al ani ne resi due at position 153

nucV?é@tlllaéél 10s280 €HE A Y oadepidinhey 1t7h2=,00[31 ‘gﬁh a peilt rdemﬁm
i%ﬂfbh%f%% I A %34315%@!(:%& t forth 25 in SEQ

codi ng sequence t chain for mAb
CHI R-12.11 2Jditagncko @E@gonhsﬁ)amts, @O@W%b@}ﬁ@ﬁb@sﬁ or tht kfeble

he f
alv h{[&}l%ﬂ?ace&ic%%éoa dl iOhs 0\% g}e I%rl%slent Eve%%n can ?Ve atnother

sequ and cons
r egmenhgnifroof dduien khgagint a ojnmjr relnitbr ekerapdy, natinal CHIR-5.9 hed CHIR-

S e Pra B Hore APE Rl Al Blitatp by b S BorReite

NO CZHIIC@ mah@CEHlS&q ueaatbotliek cztnhﬁ e3@rehseawy aigdilgdr BntiodyrAbtype

d.SEQ 1D onplete se ce for
vartﬁi’;\t elViRedly 2 !;IO RAPH ?tor?ﬁﬁlu%ﬂ—ﬁ gorglétre‘foé‘?%&?f‘m
in SR, b&ﬂﬂ@ﬂmmﬁgmgﬁqaﬁs VETHERS.9 OEQHPKJIQ; €3 toPa §RItbAEL, a
substltutlon for the al anine residue at p03|t|on 158
f 1Bprepquic aggnt Py @ radippethiermety yas ordetieigotenepieidrigrein below.

CHI R-5. Srpe rHRS dwwhird g 12 rﬁsnocﬁ)%al\é@m?&i@e%/b%%ﬂs%%%le CD40 in
PCT/ US2007/ 066757 131. 2F8. 5. CMCC#12047

CHI FLIBA-type spysacepting Biodne pf fB40-iigmdgeocl a@aCli’ﬁO 2pd

O

Uni Aetrbsidicy CBIR:¢.9, anNigiTHB sldsl2 contipety Mﬁﬂl@amlmfmgin?g to CD40
(U o Ot SRR 0 0054 Lo PALEA AP DRE s i
addhpplsaiancseanlt Mg 601231.5 & titled tHumantrivi- GDADA=ivvillbotfied

f OrOé'J[Sb I’]2()tOHG n%tP%qj Ieterna!tlo llgxﬁshca{lgaﬁ euf’é”f'/%} S01/30857 'fl]lsor

conpos i ons t he presen i on can have anot
ne Ctﬁt&ﬂl"ﬁfmnlﬁ Am CiDan Aagmmr' fded Qerolser 2001 (AosrneXRaoghkEyo.

nat.i - 5. nd. CH 12.12 i hodi es have ADCC

o BT Bl e 4 sl e D oS e Rt Gyt
10 mﬁﬁﬁe@znm faldbﬁécis?onlﬁolﬁeﬁaﬁaodﬂhESemA anberexiensed

on anot t hat as ctlvity.

It & Je‘é\tﬁs‘g“%oéé F‘%‘FéH Ro?%iﬁfﬁﬁ%\?‘&a%ﬁ)aﬂ ‘%)%ID‘%BC‘#Q%“I" dies!

r ecFpbm@Ng, CHIRLNB anddCHARN1 2. gedy kit Ml Gstioh 2 BB R &ioRfof human
CHR5 9 or CHHR-12.12 to a cytotoxin, a therapeutic

agemphesytes fiomiomagsER) @ctfneT@ﬁe 15Rodss araehletoddl 6Pa0-expressing
notg eﬂ%ﬂ?b}na&%b%ep&&n%llﬁaﬁey%t@ﬁ%ﬂﬂ%@z Thebinding affinity

nmonocl onal "anti bodi es bi nd

T G o9 8 uan CPA® (e 16 P B oo 40l GigRnlp. 12
to ﬁﬁbhal\ﬁ%sfd@feﬁm%@y th@Bfhcore™ assay.
Other antagonist anti-CD40 antibodies that share the binding characteristics of
the monoclonal antibodies CHIR-5.9 and CHIR-12.12 described above include, but
are not limited to the following: (1) the monoclonal antibodies produced by the

hybridoma cell lines designated 131.2F8.5.9 (referred to herein as the cell line 5.9)
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di spl ace the pre-bound CD40-1igand, as determ ned by
flow cytonetric assays. Antibodies CHR-5.9 and

W@ERI0R122992 conpete with each other for bindi nRCT/OSIODAR6757

but not with 15B8, the anti-CD40 nonocl onal anti body

described in U S. Provisional Application Serial No.

60/ 237,556, titled "Human Anti-CD40 Anti bodies,"” filed

20 f{atigber2 3102800, 12@{&%&% hdrdif LA cANRde m@ skt@Dwith

No. PCT/US01/30857, also titled "Human Anti-CD4

Ant‘ihﬁ)éa CE&ss Parent laepogk NefA-5542208 Daiepi Pwenisl o Bk ai43,
resﬂ:e)alvjcgp% %clomtaﬂtl%fd %}hﬁljﬂsn%" 4n alﬂﬁﬁcﬁéc'ih se ence selected

i ncorpor atéd by reference ih thelr entirety.

t esfred thergrapiptoonsiftiog oethe sequenasrshgwivin FE&r B Now?, dfe smuence

cel t.

o 10y ESE 8 TR ) 4 MR ucr B oS 18 SPGBt seaugpees
Fu rihhwn mDBEQ [ITHOR2 EnGDSFéQHD o4 ‘RamQ badth tiksequeincds shieyerein SEQ 1D
str ne 0 hoc Qm. nor I
b2 AU SERLBLR0 1P IndlTR I b TRD R R AMRLIR
CD4@qemer&$wd@DnnaegEMpcmﬁhsn$gﬁhmknb@ﬂyﬁw&memSEQﬂD}«)6

o el S FRIRG P e s Rt L NG R e

af fdegidnyesahovadinSELRIIL RO (Sand@E@HIﬂ.NOM aﬁSb(dEt}e rsequasads Byown

t he C r ant onl -CD40 . )
antllngé @ﬁ@%ﬁ?ﬁﬁ@a@ﬂ? E)ﬁﬁcﬂl?oﬂ?@c %{E’P&‘ lt"%Vﬂffg&‘ agpino acid
t hescFRMeCHROA ] b3tdubRRi el &T@dﬁi&soﬁlpﬁﬁlﬂ% i dReotide dequence
descri bed above include, but are not [imted to_the

f ol Selsicr grom thy SroRCoRSISERY &friha nuslcetidfodnEach TGN AR SERD
t henohy Bk indaB&ide %édueﬂlde@ﬁ&mdﬁ%@ﬁfﬁ RO:313dq BBt s&quences

(referred to herein as the cell line 5. 9) -40

200hew2 48 HENQ52mh T Q §8 1¥73; (§gmonoclonal antlbody that binds to
153, E%?ﬁo&l%p@@e éf%nﬁ'd%lg(t[l@ fn%ﬁ&c@(%af Qltlggé)edrgdlﬁéd ﬁ)h@le ﬁ%r doma

l'ine deposi t ed Pat ent

De pesdliline NG, or Fiwh-yblsdbznwa hpaﬂém (Depogiaclonel. anpoaly B4 Binds to
r eSﬂFe%Ethy ?o@n&ﬁ% r&dﬁ&r@cég(gﬂef a%ﬂhé) p(ﬁ(g Xeél?%{gg Chown g SE@ 1D

am no a guence sel ect rom-t
c o NSO s0ion §EQIDtNAE: 1 2.6 G uemorocsinalumtibod ySEQD chHDpMS With thhe
uenc S ' I t he sequen shown 1 n
Sea PREReaReR IR, e out (IR 12 LS R ARER PR b
an d(8$EQohdiach@1 dhtibadycthitag im :Inlmgersquueg ﬁegnah ofmhe OHIEHQ 12 or

D and SEQ.I D. NO 5; nonoc
corphTGF A an ai ABIEY & o6 BhediEanar BT ant Rl geedine
gr Oitnsq ONE) SttieRoth® fragrient @Auane eapabitiyrofispecBically BandNa &, the
the se% shown in SEQ ID NO 7, the sequence shown
%§§§k¥%gm%oth the 10 sequences shown in SEQ I D

NO 6 and hokkliidd NChé art 2dgiad atlthCantiBHUENSHE SnSROWh did
SEQ I D NGO 6 and SEQ.ID NQ, 8; (4) .a_npnocl onal antlbo y

havir¥great ohtcrrorngbpdies @@ql?é%%eléh@w@&nw ies ARbndiggn-binding

aci ﬁagmh%qwr@of%we ipBddeb e dHaHiRall) GenSROMERGR known in the
sel ected fromthe gEoup conS|st|ng of the nucleotide

sequttdelesgribohharein Setoyv] mdnglude; for peanpls Mmepeqlepal antibodies
SeQUBNES 9 SNPPAIR N2 PERat RGeS re@d?lgoupa%l? piolaﬁceﬁ.e quences
Additional antagonist anti-CD40 antibodies include the monoclonal antibodies
referred to as 5D12, 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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15 shown in SEQID NO 1 and SEQ ID NG 3; (5) a
nmonocl onal anti body that binds to an epitope capable

wo@Roobitztdng t he nonocl onal anti body produced bRCT/I82007/066757

hybridoma <cell line 5.9 or the hybridoma cell |ine
12.12; (6) a nonoclonal antibody that binds to an
epi tope conprising residues 82-87 of the amno acid

sequenceyiianAgbdist &E@cb@o alNBodk® aIQrkn§ElQid th M@ sé&Zfor Ex@mple,

a nonocl onal ant| body that conpetes with

nont8e hyhz angrfe PAbagibehi medsiced by thepytmidppa ﬂzwglwteé F4-465
COMpEId.Eh U RI ARG, ARANS PHatichHlos 0FROROL AN

antibody that is an antl en-bi nding fragment of the

CHI 12036059427 here@uquar@rsaecﬁ@n@ﬁqrwam theit ¢rhisely: Fdrd6hes obtained
for [

() PR SE R R QL) AR Ny PERERA 1005} 1280 pne

s petbértfocadpyestsis ﬁ@ihruglanrhlntﬂde lightwhwin. CD40 anti gen. 25
Those skilled in the art recognize that the antibodies
and antigen-binding fragnents of these antibodies
deskRwdlzaidn heasibodiesn &ir lt@é)ha]‘mﬂdcblﬂdhldéormrwltlons of the Invention

anti gen-bi ndi.n s .t hereof {hat
ocon: ATenysdier b SRS Eer Mt o R U S
desiatdnkienl fhleerxemplebmb etagoalddantnCDU@ entibbdits @mpdi Ee,rem can be

nonoc anti bodi es | R-5.9 CH R-12.
havi¥ 0%@8%“%‘%%%?&%9@%’ PP ?t@&d%%@%q@@wﬂ&lﬁht’?e&% kil in %he art.

ant"ﬂﬁl@gj&}clc&ﬁlsieraQ%QoeémépaEHddiy%Sn\ieﬂﬁd)rkidﬁaeﬁhb@ g5 ofslsie Holetel
anti bo referred to as 5D 12, 3A8 and 3C6, which

ar eSORBIOR spnsginiy the anjigrni of GHercHiahs RRIATeEen. dt Hiskused fp immunize
nurwﬁﬁﬁblélanaq&iﬂg%fer 4&%@5{3 A0 GattR, 1340 RAOEBARGHAY kY -

See, for exanp Pat ent No. 315,998, herein

i nc@?ﬁsmf&f% alewg;ena@fleﬁt @frf@évcmali s dug ﬁhétvylumﬁ f sopgm

2004: L4 %&%&Hﬁ%&ﬁ%@%@é& ant{ 16 amnﬁgg%aﬂ a%hbodles
anti-CD40 anti bodi es are known in the art fo

exanpl e, Polylcwgalwgmnn bopicpORUD aammg@@ld;anwbmgdblw madyee

h y elafg a%'ﬁ.l E\Ln% ??ug" ﬁﬂﬁg SInda!z(%gﬁﬁgic?%ﬁoggm%ﬁg stPahf régzpressing

2003@61593412& 1nth®stefom ckangoe, 00148t @d uipyl as Gicemenoegenn Irhinenization
B oe PRy OB B R it O e B S8ty
andsatihe pefoildy emraéﬁﬁaﬁ Sfld']llels Fecmadis l:@nﬂﬂeta adijugimt andhmnerctmg the
Producti on olAnt b fhe PQ eut 1
ConPEst't Poris™ " W eﬁ%?ff%arl Y S aé‘ﬁ?‘is ﬂ%‘é?“%“f)“r“ Py A
in ddagopmzamcgﬁujebml is BPRRNBLIRAAS. nﬁmﬁlhﬁat@ﬁ @SRRérallPboosted
i nvention, for exanple, the antagonist anti-CD40 )
ant - IEFledatei wikh eyec Mg wjestions &ﬁgﬁ@rotﬁp FHFEBY PLRdsTAR)Y using
anYF@E}{d'sQﬁ%)hpM@QH&fahto Q)ﬂé‘%ﬁé"yoﬁtellﬁﬁl% ée‘ﬁe&ﬁ%ﬁbd&ﬁes% i bitro
in the art. "Thus, polyclonal sera nm prepared’ by
conveRiZe el usie Thesbiads Knewyirbe ait, which Qbﬂhapur@ﬁses of this
C onl %nﬁbﬁ]g ctogsqde%’hté 1691f to i8S &ith i3a016n. %%lﬁﬂi 1980 are

I rst use r%mnlze a suitable ani ma
pr ecftéamaeldlty bieedmg $lee, immanized aibtyiat intogr glaye at plaRglsbiteigeror

goai&l?ub%ﬁl?g the blood at 25°C for one hour, followed by incubating at 4°C for 2-18

hours. The serum is recovered by centrifugation (e.g., 1,000 x g for 10 minutes).
About 20-50 ml per bleed may 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 CD40, briefly,
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15 preferred for the preparation of polyclonal sera
due to the volunme of serum obtainable, and the

wararhafvd ity of | abeled anti-rabbit and anti - BOEUS2007/066757

anti bodi es. Polyclonal sera can be prepared in a
transgenic animal, preferably a nouse bearing human
i mmunogl obulin loci. In a preferred enbodi nent, Sf9

cel degu@sdassdifithuntaR € D0 B¢ RcGhbihddt 808 Saculh@Fus usin transfer
exanpl e, CD40, are used as the imrunogen. | muni zation

20 YestersalTds Plsemss MeBY oetErpipctad with gvﬂértyr@rhwﬂwlms AN Higo SE9
ant d.0e "R GORb R HaGu1SahN! 1'nf%QteH Rt 5 @élls %e f&E@Jﬁ%ﬁ aRh MohJ‘ly

an adj uvant such as Freund's conplete adjuvant, and

i njetfichg the mxture or emul sion parenterally

(gener al t 1 ”»
of 50- 2 6é/fel§1;ﬂ?gﬁjeea%?8 | )Sﬁo?gcldngf %%geu ?%)ﬁ‘ Aléﬁ)ocloéil agt%ﬁy is
Inﬁnﬁh%@@m@nmm@y@bﬁewéﬁbmanmmsb@®ldzmﬁuwe@h§Mmmgmemm

W th or i hjecti of th

or ety iR Sob A B AR onbiSaP RSl b Ry
mayexad:m éafrmm snhlehayulgﬁm eu'catrmgamttathmdtheslnnyba mresentin einor

|nnun|z n, usi. e art i ch, for

t e Bod BE R it e R RR G A et Bl e StodRL The
eq uuembrentnpmesl whotd Mﬁraﬂﬂggl@hlhli&ﬁfas aall asl;]l(ﬁ:igmkln@rsa&h as Fab, F(ab")2,
ant S t al.ne t he

ani htﬂqé@%mé‘}e B %@‘tti“tdd%fg?‘&}oﬁ&f m?ﬁ%%a{v{oﬁﬁdonal
t heanbib@(ﬁ@!; a@é hlgﬁszsﬁ&rﬁco&ﬁnmt&tedfagilhm@iﬂglemnmgéamaé 1B

at 4C for,  2-18 30 hours. The serum.is recovered by

ce nftxlamplfglgtthf‘owse( o agti- 01140@@@9@11@ e D1 ol Hiteesyntigen.

Ab Ot th@Bn ) ilTkonP@lt tPERSEhTIAN (PSly Q&) kL gn%hf AbR tha -
Prodd%tlon 5f %hetéf 9 (t odéﬁﬁéraﬁéggﬁpé§ géllg is

di swpléglb/dn@hdqsll@erentmatl@ﬁhes NﬁeCt@ﬂ e el rentrﬁlé@rnpm%ra% ed

her
U 5 BRSPS PS8 AR b

encodierg ThemendifCDA0owRsiaaal” debientis e hrneter of thamntibeds asbsing
usi (ﬂ)gantlerd% gl bs%tﬁtggll&dlﬂ%gloér&%oﬁl tgo% o%ﬁtﬂi&gﬂ&s and 18 Ig% to be

co-transfect ed OV|rus
9 @mhhsdaPEQmegpanmnbaoﬂﬂmvnMMsybymhquathhwﬂmders

we reexa}ndlee tthI frﬂo%‘ojclgn%janq tlo)ﬁe gerdI 1I1 Iacec%r nce, w1"£h tfhe f r%?e!

t he™an e rndel onaﬁ innatu Yy monoclhona
ant mb@miyn ma§ be matemddd hghnidanb infzdahd fmhtdeacnbeﬂ lfyrlﬁashla et al.

pop ion of_s tantiall honn eneou i es,
PRty A N b e i I e TR R oS N 82 e
pOpUJS&f’a}tém Nat &8 l@jﬁWD i Tiad “m(&mﬁleﬁﬁrl] aﬁtﬂfodi&gzﬁa)b:hl@ be isolated from
nat yr a curring nutations t pres nt

r@\a Hﬁfﬂ @“aﬂﬁ% sipg fyntge g‘mﬂB‘iS (f‘ F%ga%’cﬂl 1%é éflacCE%m et
Spegi @8910NVaBRU B $B6 D 628N PlaAR e HOQWUTJhMoZl@zJIeJMS& -597; and
enconpasses whol e |nnunoglobullns as well as fragnents

sucHSaBatey o Ep k9482 Fv, and others which retain the
ant i gen gyi -gidpe> fsqﬁ‘t@ﬁdegmheq:farttotﬂ@n anigbae%iech@m@%i@ﬂ ah

anti bodi es are highly specific, belng di rect ed agai nst
a siHBPE igAtodeeediapd W}éCh the pntibedw ] Rind.j Bpitones cen sempyise

ant ji GO0 n Qi Q@fah&s(l.e.,t PSR @ RLERRN N eﬁf&'bg Ql%%rr@ﬁgeh & flentially

one after another in a linear fashion), nonlinear amino acid residues (referred to herein
as “nonlinear epitopes”; these epitopes are not arranged sequentially), or both linear

and nonlinear amino acid residues.

-43 -



10

15

20

25

30

Furthernore, in contrast to conventional (polyclonal)
anti body preparations that 15 typically include

waledo7azems anti bodi es directed agai nst differePtT/US2007/066757

determi nants (epitopes), each nonocl onal antibody is
di rected against a single determ nant on the antigen.
The nodifier "nonoclonal" indicates the character of

t he ant iNggd¥i0as aREbJAs cAPEEH AR [P R SRS FR IR Yol

honobgeneous popul ati on of anti bodies, and is not to be
c on@gﬁ) Ng1uge ?é@ﬁﬂ%n@r aypedifieativn fhespl.t hwicay.iajseye By
anylrr?ﬁfnﬁieg Wi sgﬁﬁgﬂ)gonta’: dhg grpan%émhﬁlunuagoﬂ@ﬂ%g lp@l@&hled by

anti bodies to be used in accordance w th the present
i nvieixinigon emalpifag thedatigap-qoneinigsolutomn yrbnh peidrabl g n an

desfdgdxgﬁ%agy abs@mngrs C%IIIR% ¢ adj 7@dﬁg§3tﬁ%%e§?§%ﬁ§ g)l’ enflfision

y reconbi nant
U. S)areﬁmr@h’t ANy, meth@ld nﬁﬁmyuzat‘bhémbwm moibt e aday be used to obtain
anttlh %ho%%onaf@)ﬁb?i \§e%tlgltl e fter i unp Qt‘rflcgleof netdnprgﬁythe
libraries usin nlques escrnb a5

ex aippes (anﬂ]oﬁ‘cdﬁ&ﬁm se‘terﬂ EBar@ lymph 86de)) @tlat‘elmlice/ec'ﬂﬁﬂ:t cﬁ@écl%éB jnto
Mar ks et al ... (1991 . |. Biol. 222:581-597: and

U S Ratel, TR ke e ey BRI F o fua o a o
t heorpaiitcoatd aith @tantgoni of in@tec TheB Tc@llsVdStbltéanfghwmbrane bound
antj body | roduce nd to ich the antj bod

bi d&lm“éﬁ%]?g‘ﬂg’sipﬁcéﬁcﬁc EOB ﬁ’ﬁrafl%en%}dnt%g}e pi*}‘r? aet rithed away.

r esp&luRing Bicels, or e GkduRRAWHIES 211§, AR B heRed & Rse with
arranged sequentlally 30 one after another .in a_linear

f asHYDPe csl it forR AyLridenss aad pig PREPdligsselerdyedpediyny bhe

he fr%édl‘tmget%lls e B a'terd%?rser%ﬁ’ direRA%nd aﬁe%s%?ec?ﬂaf the Bﬁoﬂu@cfoﬁ of
not arranged sequenti al | , or both Iinear

no rﬁnfflh@fh?s tharisprsiellybipg me@a@gen of eroyt (g it i@ mztémd to
PCT 5209 Zl{t%@@sg 5"Fhe SM%GQQ lnf%ﬂ?élor?ap Bﬂtﬁgﬂj}} @ﬁ%@%gcr%éhybndomas

prepared using the net l'er et

Nat ax¢ thep 5@ @Bt gG vigro (a gl o tisrbottive prlesfllow fiber reactors),
Tya&quﬁy;mgxﬁgy&qu i mmuni zed with a sol ution
containiné an antige | mruni zati on can be perforned

by m Xi\ﬁhproantmmismrﬁly@lh@ thoém drg@rbeqmcmamidmisimg recombinant
S Ol e o aflods Ctg?‘riaﬁ?\ en@gcg}tl ev g %ﬁ oclo r‘%l%g dig {{ \r/eaa{a%%lsgﬁgd and
m xdequicdcal usewbsvennonapplroeml&s adz j; yby dkmg dﬁigbﬂmd:oﬁde probes that

L Pt S e et o B A R G Ry S e s of

I Midindireadntibitiedf. THeehyBRddiwd cellt B&crilsqalheRinh deARGs a preferred source
are renoved an

option ever ynph nqdes)

di s@é&‘ﬁh‘bﬁé B0 ?eﬁgt[iggé\‘]é@ /b %ceﬁmt%@wr%me%w ich
be g¢tReaeskiR¥daRp hydt0alsdusitds| E. 6B BERSRRAN COFPecht, Ahéhese
10 or well coated with the antlgen of interest. The B

c el s ieBs(ChP irslih pameclpan AdlS thatHe AYGIsHYse produce

S P Eigiinhinb g lb B lin fR6te AMoi B b BhtiteSis bPRoRIAINE ARBoAES AR
rinsed amay. Resulting B cells, or all dissociated

spl eeambiednt Bost eglls. Rpwpw aritglee en racompingid cypresyionriy bacarig of
cel IbﬁAteﬂcéc@l{gfﬂlQm{bbﬁ}%%de qneka3F & QYYH\ELA Ophiidh in Imnmunol.

sel ective medi um
5:256 and Phickthun (1992) Immunol. Revs. 130:151. Alternatively, antibody 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
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resulting cells are plated by serial dilution and are
assayed for the production of 15 anti bodi es that

wap@citt42eal |y bind the antigen of interest (anBCT/Hs100TU@6757

not bind to wunrelated antigens). The sel ected

nonocl onal anti body (mAb)-secreting hybridomas are

then cultured either in vitro (e.g., in tissue culture

bot dhh @S re@fectiRlly. Y fraRRCHKERE A Hrdteins Oh sdpara¥d Weltofdehimeric

ascites in mce). Were antagonist anti-CD40 )

ant dn5beriescap pepiodugsd. Hpetherradrantage ythe ereehelnensylatignoof the

DNA gt jods, the DNA encoding the nonocl onal

antibodres is readily isolated and sequenced using

convent ilpperhe ml@;@gﬂ@ﬁse the (agtagonlst lgytl GH¥4A gntlbody, for example, the

ol i | )

opeas e P I D ARkl e AR b R P hoduced

chainf81@¢ellspwing the Gihganbextiression sitan Hyonrd Et@mw@drolrsmouth

de erve ferr r of,
Slgevgﬁlgglp%}lgrg évt%éc us%st{%lﬂ%ﬁﬁ ﬁ%rghegaese g? 3 %g%ellc ﬁ%eg, alsos(h’l.ghPatent

expres §j12N46e 61501,639; WS SR 3,7a0.8 59; 527178 s 708 61h, 81t (®3;

oS S RSP s A

thamnw@znot ot herw se produce i nmmunogl obulin protein,
to obtain the nt I s_of nonoclonal antjbodies in
the reddiBiN aﬂﬂo&?w& &ruge m&@”\}ihéwlaﬁﬂt}c& | qompgtions of the

I eCcigidhitiBRBdn RSB affbddits BRACh/kitla @ﬁlredml@ﬂ&@ﬁu@ﬂsms
the_antj body include Skerra et alpmélggs Curr..
Opi Fisror srapplrupRimeriesgtisC DaRantihadiesiop kert he medpgy of the

| MGGkion RRNEhavd 3R blfng MNakBfcR@ick ¥eIhY CHARIS PO IERDI D
produced in a cell line such as a CHO cell |ine, as

di sepssisualatiepdss deseribed hoxgis, By Bclimegici@atibagics asinignded
andan%bg(ﬁég tﬂr’ﬁ%re rhfk‘f Pfe?e?eﬂﬁ’}; &dihe ﬁﬁh@rep&{nﬁlﬂn@ H&R?ﬁbonuclelc acid

Briefly the ine i's transfected vectors

capatiiney andupressimpgsabith @mam@mﬂwlrmnmnamhlegwg,uy Sedatods
200024299 REFLHB20ATHOPRLRE c B, TRAPSEL St redflh of

tra proteins on separate 'vector

chi ﬂreclnlmenamtibbd»diis es)st:[amfeblblypsub&ﬂalmgﬂiy idémmehterthe constant region
adv Fal :h%mtart1 SutBIdy: %:tvagl & Ioes otf th%%hl%];erltcg tibody is most
ant 3 nSofTE "enbodi Hent s, St he antagont st

ant preﬂé‘faﬂ@r derit¢dofoahy a nf)m}hurﬁa(rmpfoe and ha thédeﬁwdantlg@d@e@ﬁcuy

CH R-5. 9 .antibaod or antigen-bi ndi ng f nent t her.eof
o A E S L o CD MR o e R st BELRSH

Sy Sicetdbrade0wac Bhiadad Bt GSed tEednk Lwadimtibodiese whinanpshigee)r,
whi ch uses Iutan1ne 2%9 hetase as a marker. See, lu&fgm

U. Shatpig éﬂ‘iﬂ Tiggs? hugnapdDiPsitis). Sygh poghunensagcerae

S, TatOnSHRiited t& 2ddehi@ %. g DraBiif r@ 3B ousd, B39 1sc® I3k exa@PR, U.S. Patent
981, 216; the contents of which are herein

S5,
i nchde- ot Q64 el Bepeicd by Feferese} anflgogrhumag prjmates (e.g., Old

Ad i@ MBIk ¥y, A ?etémbcg@é g5r &@hplSE.S! PattIKophRTsEROS A cal
i’nventi on can be chimeric

an{? %%:ﬁ%gl?;%gﬂmﬁm@tqd% refeeepecd dAp pysdibagin, the phrase
chax ﬁﬁﬁlﬁ&.bg‘i&lgfsdctive” when used in reference, for example, to chimeric anti-
CDA40 antibodies, means a chimeric antibody that binds human CD40.
By “humanized” is intended forms of antibodies 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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Thus, for exanple, chineric anti-CD40 anti bodies for
use in the nethods of the 1nvention could have the

whewditngorharacteristics of the CHR 5.9 and GURUIDILB6757

15 nonocl onal anti bodi es descri bed herein. By

“chinmeric" antibodies is intended antibodies that are
nost preferably derived using reconbi nant

deox ViR BHC] Bipervagitik rebRf méoqal%sm@m Qorﬁmérﬁéhtﬁﬁmaéﬁﬁmng
bot h human (i ncluding inmunologically "rel ated

spelegies or @DR) of tb%reﬁm?ﬁtz@éfepém@f? ProtesiHugrdre bS8 e region

Thugra dofl§uman %e@ﬁg E) doR&H a‘ﬂﬂb&fy) chﬁ Gs ﬁlghﬁelra{ Qab@m 4R8Il
nmost preferably

stanti al ntical

conyineai¢ haveng tbmdezuecbfpeqﬁﬁl&t, eg’mlty mﬁﬁatpaalm i H@@}araw he
var4 .
o of SRR ETE RGO R nAZ RLTIELR, BARIALS LAeHBS hnich ggether
desdefiad tha rbtndgmfﬁnis@ed swqquty of tho nathel Bntegyeant ehative
|nt

%b %lot)uh?/lebrn% Sic e§b§ %‘%ﬁa ¢l CDg 19@@ J*W‘P%ﬁ YY4ES61-
gerfdﬂal(ebaaaztal bKS)@Il)e@ $. ®ept. hﬂlethand Hgsan Servichg NgHiPablication

iSi unpn CD40  an en. h, non-.hu .

R 3 B T PR o3  eRBE riin PO P tibody
( e @olscul(aﬂlbﬂ donfersaiffecmﬂmetlonet I firevd@8, wdrlo dlr@%ealn’@\lvz&ds

gﬁte .No. 4,816,567, herein ncor ate@@
r ef@P )noﬁﬁ‘BmHB‘P%eHﬁr?ﬁ‘ﬁbO&ﬁS eIt rﬁpy ‘Ejl‘an T mouse
Vb ndoastantABons &fce subSBed bPhurBMeivRtént rddichs. PR &MktaMNQSgions of
5,750,105 and .5, 756, 096; herein incorporated by
r ef 18F abicsy humenizgd apfibiodica vare depueddrrny Bgnan immunoglobulins.

"1 NIARRLD BleS@h YanBRl b0l &N a8k dnunvahiRl SRFSoterkiony
exanple, to chinmeric anti 30 CD40 anti bodi es, neans a

chi GrBESTRUSHAIIUSE SYDARA Inmeasar ihen wapslyss gaffinity. Humanized
" hupmpb &&dfor 'e§anhﬁé %ﬁ&%ﬂzéd%ﬂ’f‘clﬁ’zfo a%ﬂﬁdd?é%dfo?ﬁﬁ et

contaln nlnlna sequence derived from non uman
i mithauggdcotfiskl qompesjtienseé dhe presenttignigishavp hingling characteristics

(r et ao AL CRRASLEDy Al St R0 R RHE ) Htgthe crIR-
PCT3.U8RDOH TR 65 Yhmongobmiabangbodiesalrs@ibby paear i abl e

{ gg: 82 %?ln%%ﬁ)lép I%Ca%lhé es(r:sgr&: alll? ggr otrrg{eéé ‘fc?ﬁeogvﬁr%c ¢ thlhng of Winter
I esdndesvdrkaieanddyper (\l&SG)a\bzltzﬂe Bégsxmszsoﬁleahmmm el 8g)

A A N L

af f EjuB;‘otftMlng&&ﬂ:nC@ﬁﬂlﬁhﬁtYOdeﬁf@DRbBIE(SIBR Sequemﬁ'p foe R atIpbiyding

o ERE A AGR T GEITONG: (78 b R AT NP £a S S15.089;

speskg3 Wit ¥,698, 7d2he s Habost ﬂérelﬁ\lndoﬁﬁ)lrzﬁ’éh 8f refrdnad. i M&ome
i nunogl obul j n blndln%_3|te See, e.g., Chothia et a
e

( 19%acesy residyps withig the Tragisweqregighsrof geg BRMOEvarable gy of
U, tﬁeh%ﬁltlmnﬁfnogl%&!lﬁnrhr@fé la@&mo§@§p¥$h(ﬁ§§non’\ﬂdﬂlan residues (see,

Publ i cati on No. f rase "const

eghomI b Deiontiio: 5 vt PO 6hTe S 4L 1By 650.370).
L:I%IJTQ gmgﬁgéaeo{ ﬁb&flésq‘lguci A H%feél&!ib% Thalt Qrerﬂﬁ%hm the

|recte tomar S pro non-lnnunogenlc
ant ne@o@n@sltlbqﬂy angrethp dontdn entedody.of hdseimadifiditoaasie made tesrther

refine antibody performance (e.g., to obtain desired affinity). In general, the
humanized antibody will comprise substantially all of at least one, and typically two,

variable domains, in which all or substantially all of the hypervariable regions
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constant regions were substituted by human const ant
regi ons. The constant regions of the subject

whvan2eed anti bodi es were derived from human PCT/US2007/066757

i mmunogl obul i ns. However, these humani zed anti bodi es
still elicited an unwanted and potentially 15

dangerous i mmune response in humans and there was a

| 0S&r@fpotll fd thbdelof 2 HMBRhALthm BOLILBAR £8 all LELULSSAMRY 811 of the
humani zed anti-CD40 anti bodies, for use in the )
phalraeRyeit regions ee s PEa raangmmuneclpindig spuengsy dhe pypanized
h aVﬁtiBbdﬂ%pﬁQna@lﬁ%ﬁ@ GHR EARDise St e Abb@ibn bPard ilRARRoglobulin

exhi bited by the parent anti body of interest, for '
exatppstent redien Epll, Rpigllgthahef admnrn immyunoghbrbie| Berdirther details

ant j ' ' i3.c~205: ' i .
e e e
and329panddirkser @ 99D dhvers Opt Staber. Ridl9B693-peft berein incorporated by

321;522-525: Ri.echmapn.e | (198 Nat u T
35555908 35 (URTTIN Gbofpee s T ancibics
239wih34 st B6iiallydyss tisulas fitdahiman vavidbin tlomain dig et substituted
coqual S0 B o by il rd if BRORG, Mffenized
seque VA ! Bactsgt

No Santibo B&r&GPicaldy nBmnA88hods iDwhRB sotbdlCDR, ré&@Bied il possibly
5,859, 205; herei.n incor oranﬁd b¥ reference. In._saone

i nsYPHFIEOCWPRGTY s aff PR R FH s ROMEnRoge sstes rodent
ONEanBibo B Be¥,dbi cxBinBlel ©G! PAdnt Ofos. $178, BUNMBIBS,089; 5,693,761;
|nnunog}obulln are replaced by corresgond&£%>non-hunan

r esTefliel2( $8%.205 See kst BatenyNg: 6 &ffh angbtemational

5, 58»1iOR3n M. G230 17871160 5w RSShuibaized AR dib8 B d3éGhiques for

Furt hernore, humani zed anti bodi es may conprise .

r esiredpsgreiyaenigedangbediesdamag improred Ainifyler ppiedgtermined

ant | 8edYarQkistibscihe donor antibody. These nodifications

are made to further refine antibody perfornmance

(e.qg., tlhcobsseritnvdetsincanalad b¢ preeticpd ujipg xpangangic or triedified

hu . . | , el % '

at TBETE RO A Ml Bl EER FHAE AR, blcutar o it peni

whi mbusa] dhaipeteszed Sy amiciiedtddyendddenafs inhminbglpler v dlkg) &lol. dn such

re ira%g Senfc4§1'n\1/29 Zgnq?e{tél %r‘?‘c%g en%gr/ éﬂ%sz ror) Z}{eoe§<6r7ess? n of.light and hea

correspond to vhoSe ot “Aron- hafen |nnunt obul'i ang vy

al | subtinis wisdsaimmandglobalis aod rehdeed donafimesiond ané gibstirgted meth

those of a human .i mmunqgl obul i. n_sequence. The

s SD BB A o) LR SRETie Sp giwduge human

I( eagitibedi@dh tﬂeltlﬁbsﬁefntialrhb?dﬁiﬂkl ﬂﬂ@hﬂ&tﬂehw lﬁ@ﬂiﬁirﬁfhbglbblgirmnbunits.
Fc), i ca at a [ ulin. For

f ur%eﬁe{D}/ g’@ﬂi’hq’ i]% afept ?fn%@ 7e%5 5@@?@%@@ ?lf‘\fﬁt“dP%)rporated by

33Lichdtic®25; R echmann et al. (1988) Nature 332: 323-

329; and Presta (1992) Curr. Op. _Struct. Bial.
2: 593- 598 SORRFBY WMk, Fiply hatmap appodieg fody [k for example, are

AC Cah By mmti Gthg 'tﬁﬁi%ﬁ‘iic z86k. @RtLOPRLES iBNaihd¥Gkige
anti bodies wherein substantially |ess than an intact
huméenoluiea bendlogni Abgheis; ewants Giifpiniaktaad is diselaspdin U.S.

cor [ r h : I: -

L

antbyoeftrasse.i To poilch tisomeb&IDR disekxsdlieseiamacpioss gdniofor the
human Ig G; heavy chain locus and the human « light chain locus were immunized

with S 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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sonme framework residues are substituted by residues
from anal ogous sites in rodent antibodies. See, for

wex@mie9 U. S. Patent Nos. 5,225,539; 5,585, 08BCT/US2007/066757

5,693, 761; 5,693,762; 5,859,205. See also U S. Patent
No. 6,180,370, and International Publication No. WO
01/ 27160, where humani zed anti bodi es and techni ques

f orpléﬁn&w@updoﬁq)onﬁ&ﬁmfaﬁq)r@eﬁtlub@%&ﬁar@ A ARer iz 6O 88ng
affinity for a predeterm ned antigen are disclosed.

Thedrpp ﬁtmliaﬁ%tﬁPﬁe@ﬁhI@ﬁ?ﬂW@%CﬁéR el (EE8B-1dgi2mgpnoclonal

xqugg&ﬁ&gh&ﬁmgpgﬁ&hed anti bodi es produced in a
non- human mamral i an host, nore particularly a

t r ansgediragmonis £ @ parginglpraetibedyd dhteygsti faneemple atenti-CDA0
en dﬁl@ﬁ@aﬁp ﬁlciuﬂﬁﬁgﬁﬁé&@# Lid Cb|48 )ant gﬁﬁf -ard QhitTHE FOr %Qef i(r)l rthet SI%aeble

transgeni c ani et ent enous genes

ex ph@mhplmmmutﬁqammnp@ﬂdommw 1n@mbmn$0tlsng)¢s theystetain the desired
e nder functi onal n .

SUnEieR Ao NS RNPBARET SHATOPEIMRR b M08hal Dn gni-cD40

| ocamlbérdyeslﬁ rbtamnbﬂﬁiﬂlm tcdlflndm)l the @DQ(M Beell burfiga antlgen. Such

antibodies in the.substantia

P e S ard el SRR el T RED edlret it Pltispgn

U. SintiBadye mthud\dsr. exomBIé, 7 3&meandl auB3hethABtagheistanti- CD40

Ul PO BB PG e B0 PR RN B Srpsiace of

obt f@in@deidYanll ILRIOT kB fit4nd BEPRDhiviTy 66 exfﬁBﬁs SR RDALE Bity
i s optained usj ﬁ] XenoMouse(r) technol ogy QAb genj x;
Fr evsncbourshiojar( o) anfigenseiep lumagiCRA0 s RepsiRg 9lls Sichsizgements

NOSare Rofilhea:td Bdrein@s Ol gQdindiddrfndehd, 598, al | of which

are incorporated herern 30 by reference. To produce
t he ant iSs8ehleantigerbindiedrapmerts af anpingody campgeer Roriqyrof a

thegy hé‘l@panltlgocg géh%@a\ﬂy t}fel'ﬁhge lﬂﬁ(ﬂﬁg @Ir\grlg‘thg re%mﬁkré%f

l'ight chain | ocus werée | muni zed

ex pPesiagf mitbady TRG:ntsNhdedes bt azd @@)hmeted thFl@g Eﬁlb'dz fes Fv

us 21? {ﬁmeilﬂﬁ C‘)‘%l% Bﬁg‘ E%‘”l h%}%%@leﬁgm]}% i‘%g@gh & fhonovalent

PCT: dnti%ebiﬂdlﬁﬁ 67&ient phar impomuglobdin tha nqmmsetdrﬁ theflightehain
pres % rpfn't OP 1 lﬂt | o%h’ﬁr eB? Egarb zc 1ts %ﬁén{zgle? g%(f%lghtnd nln_ilnég

prope '8 Si R
an dfra@rﬂeﬂs di&nlﬁmmasgi)@dudm dlat ccmtetlmstmm leght dhamsl ané palt of both heavy

her ra A Q ant|

i nt &ag&t E}’f %lg‘ﬁ %ﬁ:bf‘"\é org aﬁl{l rdglgef&%tslllﬂ)tglbcg?d fragments

| nCdouthrivige ﬂﬁt\agﬁﬂlxqtdoamtns ocﬁiﬂﬁhuandly Baekin tﬁxfse dstihih@dnk @resent
for, use

e ui d eutl
corfﬁ&ﬂ“tg,ed??bpsl?t"{eﬁgal{l n§%en Nl gcfaéi’&t ﬂsef} 9Pl Gt n
t hes sl@sioneslss 3963@ £HdtSY85@f456 h@r&ruinl:orb&%ﬂ By aFéreRdYsenerally,
Thus, for exanp a fragnent of an_anti-CD40

ant ip BuHOpIpfidg M?rﬁoméseaauppl ¢ptidg lipkes getvgen the Vesad VB

cel donsisfems enAnk iHgedy (ored the JXBNBRNLSURS: antigen binding. For a
characteri zed bﬁw roperties simlar to the

corliceisyoh i hge £ }lléﬂé?‘ﬂ in The Pharmacology of Monoclonal Antibodies,
Vol. 113, ed. Rosenburg and Moore (Springer-Verlag, New York), pp. 269-315.

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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10 anti body. Thus, for exanple, a fragnent of a
full-length antagoni st anti-CD40 anti body w ||

wapeciig42eal |y bind a human CD40 anti gen expr esBEHUSN07/066757

the surface of a human cell, and is free of
significant agonist activity but exhibits antagoni st
activity when bound to a CD40 antigen on a hunman

CDA0- ex P RiBSdiBdor@tibody Baehedts &GMRMckate Pl éin Eﬁf‘t%ﬂ%ﬁlﬂlg& 0
herei n as "anti gen-bi ndi ng' frag@nts 15 Suit

ant ligeies spivertehusinegbhisehndduss desaribedin. Beicra@plepYFsaffosty e al.
por & b&y) A@z@uré‘348‘ 5ol 55’4?&‘@0221&!1@ [y el N%eﬁ‘ §[4’J‘£48¥ ctlib‘f(son et al.

antlaen- I nd |n or vari abl i on t her'eof

anpl e
of @PRN)Bodye Bi?a@%ﬁ%@nﬂ Nergae al. 611991)a1r &lohdtiol] 2% 5t8éc§9t7 o,

F b |
A R AT B0 OG0 o
ant lutg@msb Sm:ispmgnif mgmnns dherie thaprodvstbobliiighefiihigt (nMsrange)
d h f 1 h
gggﬁ%?a% nf?ti_.o %31 ﬁflaq% g}}unt? g% Q\/fadrgs an q \;?@2&1{30 /Te ec;?neolog?/‘fjmy779—
ant183ens leeHl da; agnbifat@gureifidctiod aainx |vrmm®og1bmbwn a3 atshrategy for

Eﬁgt ?{Igfpu%gggo \tfeg.‘( ké&é}h&%&ﬁﬂaﬁ ?’&%;e By fs,_g,e?faz ?ﬁnglgge}?evix Acids Res.

f r a6t 2266). Hhﬁ@ﬂd@@teéhn&@agmslabm&mmamemg)ttahlmo\ikl and

o oo P ner 1 B L ees JOMBL S o2 Saics
exanpl e,vddo® teBlaiqid hdVe %eenddegél@peﬁ-ffgr th@ﬁro&uo%@{@ o?—ﬂﬁlbody
5, 455, 030, _and. 5, 856, 456, herein i ncorporated

r ef EresieeE: Teadianally. fhese fagaenty wsoe JRpd wa@rqtmlxtmxgesnon of
C Oniﬁfabt%%ﬁb&h&%éégé?@t MdBmbld U8l (100 YWREN:t BEsiYiteARY Med

domai ns that ena he sFv to formthe desired

st r@ef@ﬁléalfﬂé?fh%t%é@?rl b1 tl@Phignd Begnngn errg | W) dtienspg29:81).
S eeH \Jvé{l%}( ttﬁé's'@fr%k%%fjs)cah Row BE pfd 'aaée%ﬁgét&% &onl¥ARACARNRNS.

odi €s . osenbur Moor e
( Splfqr ﬁgzgnplwé]pq aalgbodyefwgmnlﬁ):an lm)lsolg@ frgq_lghe @@body phage libraries

Ant dl%%gkeﬁ) lcl&g{ NG tefrﬁ nII‘a% §ItI f}agﬁ a S o Qi'u‘é& $dve£§%%m E.

anti sc ose er ein e COo ugat
a cyfiond xlnamltailyebﬁlﬂcxt to Kotnd F(aly).dFagtrgats { Garpe b cd ameen

o ts S SE I L R RS ihal® pfther Pttt ARRL BRFERR can

c arbebeolatsd)dh&tcéﬁ frbmomoafmﬁnaholdyt @hagkurk.| bﬂm‘ teelmiques for the

d
oo L AR5 b PSS R B
(1990) anfladdniSt anBat @4t anibodi&s, foiluke Iife stabladiksidpheinaddutical

(1991) Nature 352:624-628 an k 1
I\/bI co Oﬁflonsfgﬂ‘eé’é?@elggf}”e%“%}‘e@g‘}‘?‘eo% ?HEI& 53’&‘“&%% %flJQ
MUT i RRE dtPFRIes ANEIoRQcBSn as REPRGIiNRIiY difitsind GoRhRge
l'ibraries. Subsequent publjcations describe the

pr o%jUE?Clewt E?Fallﬁp%ﬂle mmtd),an 1h<M19rsaﬁélé)ne OR IMREsRmino acid
ant jdaAdhes d@%tl&f@%' & sﬁﬂéﬁfﬂftioh(@g v&(hM%‘hktﬁe Sitta@hist AcHIRZX measured

Bi o/ Technol ogg - 783), as well as conbinatori al
i nflaciphibition abiBicall prwéer%t@@@ﬁﬁph@ffpréwaé@n a hetpvantqirlyoor

€O ”&%grgg LG @ﬁﬁdm‘z@d Aenenag garh&l%i:}f deSRnfu L8 LARMR R Shi-

Nucl el c. Acids
CD40 antlbodles 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-CD40 antibodies of the invention

are modified so as to render the antibodies non- or less immunogenic to humans while
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10 21:2265-2266). Thus, these techniques are viable
alternatives to traditional nonoclonal antibody

whyriigean t echni ques for isolation of nonocl oPeEl/US2007/066757

anti bodi es. Various techni ques have been devel oped
for the production of antibody fragnents.
Traditionally, these fragnents were derived via

pr Ol Rl théir SitARR ! &ﬁvf%f' towaRf RGtan AW40RRPc8Ind &BE wherein such

e.g., Mrinoto et al. ('1992) Journal of Bi ochem ca
ancRCHBItEE GisAsEssdcy asymvt hgjes clsavherheneiy Alsgmoludedhyithin the scope

Br em%brggenﬁhven@é@ §r’é)fus§ﬁl Hefns g(%l?prﬁiln)g an ah@r‘ﬁﬁ\/’ &F intdr €36

fragnents can now be uced directly by recombi nant
hosftxamélet &)1 antqgORIStet 4é) antibreslyarte) fsgpnf thereefevbish Sxion

b 3B A8 OO AR RISty oo
be =£$|1$’ lemminyin thegoly (Slueldfuﬁuom mOEems acodldscrard mthlenﬁematd tp

S o5t helr A dBolicR R dded GAATRR SR T BB

anot h er fapygmoas hntitle(pbavids the bidieg Elsectfﬂ:[ty obmtarsotaathede

di t f t h t } h
t éf:%ﬁve&uee‘éarﬂ?ﬁ”?mtepﬁi o s eb R Grctpdt el S Qb B
Wi | Publiieatiap pas SR 0 9K3 I(BQAISWG) D@BU I 2@ iW OOBESRI 76, incorporated

agonj st .anti - di.es for in the sta
gn bﬁhﬁﬁf?’fﬁ}féu ?rcﬁéﬁmp 01 BdeEn egn g‘?at f%&%?se%lﬂfl bhe CDR
I NVRRThRB ah Blbdaetottngl ENIIRE T18s aneld GrdeRr al%nlx%nt%& helper T-cell
nmonocl onal anti bodi es di scl osed herein as wel

ant PH98 e < GIFFEV A FoPTYHeR Fan&llow dhe amEbRAYHR, fetaﬂ%Pléfhﬁg Agfivity
th gye@l?a%@ its @ty A ricPQUh @EWIALENT-CAErePon{D Gy AW Qn @G dive or
addi tion(s) deletlon(s) or substitution(s wher ei n

t helORrACATVIIY SUREtHiyqns wan e edsdising @rt-rpspeniaed Bethpdsnsush as

B- cgibde aneglelsgxgﬁé'i‘@ h&Ein aiﬁq/tl%rreﬂiltﬁfg%lﬁw&é%gh&ﬁso lgé"%_ed in the
invention al so enconpasses I'mmuni zed anti bodi es,
parstabduliud ghageadenagh¢onmgsitipnsed ol psescefrinyengon. Gibgyariant

ant | I

e P &up YOI G RE R AAMCRR P S TS %v&%%?@%%m
ancacthOn0 8B4, And krecidicity usmngmptboc&tdestrllbyd haetier ence.

this na resi due n .t he.antagoni s ant

ant; bod 46 “PSERLHES D hlisdey pRaRRBI AR St %Smbed
r e nabeve, bhanyanitar lhediod :iondisvlosed hdreig scah busedde s mantco 51mllar to

P b o BB R 4308 Pl 200088 o e
m@ﬂ&%igg Sﬁdgitglaﬁﬁllvitl‘gi Vihlﬁbﬂsibﬂ oﬁll;igﬂil}?g?lgf)mliﬂ stetll(ﬁl by normal
R aeTR R B e Cuge o il he BPEea A RS REdh

ar eprt)luf@faﬁen Mrairﬁamﬁnﬁ@ PRYihsiaNB colll stifful RQIchy Jafkat T cells;
|nterest for exanp an anta oni st anti-Ch

antinBiBHipn OBirurﬁVaﬂraaaﬁbmehﬁe%%eﬁnor%ﬁh hugap @%ﬂr&ﬁraﬂsB cells

Pr OiiulSe QR CHAISWMIAEEE &8E oPLOIMIPEBIS BN XM40L); inhibition
corr espondi ng pol ynucl eotide vectors, as is known i n

t heofapurvivel entipRaiasis irselbiiasicanls itraycell pisaulyied hy sCDA0L or
ref & V\E gﬁfsetC(bMEOlﬂhMgﬁ)h'o@ 8D si lltllagéélhﬁ%n% alw)ileﬁ%pon ligation

el se re herein known a aV|ng
bi nditngC 3 cirfspled- pl}ﬂS@leﬂWt emlelgtlorcaﬁprwab@tlon 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 limited to, T cells and B cells;

induction of expansion or activation of CD4 CD25" regulatory T cells (see for
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sequence variations produced usi ng net hods descri bed

in, for exanple, Patent 10 Publication Nos. EP 0O 983
WE2B 74242990 00/ 34317, and WO 98/ 52976, i ncor poPEL/Es2007/066757

herein by reference. For exanple, it has been shown

that sequences within the CDR can cause an anti body

to blnd to VHC Class Il and trigger an unwanted hel per

lel @SHBPARABntiAn KPR (Hald r\ﬁ%ct?dﬁkﬁ’i CHYI-CONOL Mierference,
aIIowPhe antlbod%/)to retain mmaiactlwt yet

| oswniMayrikisy ¢4 €2003)d fneggé rl XA UL dtotpxicey |v1a any

I €SAQMASHsm MY IuGHE, rbuFfP&%%{lfééEd Xﬁlﬂ%ﬁ){ Qlépeﬂ@é?ﬁ Qém%@c{lé(t@& Ive
substitutions caR be nade usin recogni zed

netqﬁf@d@mm(é@% cqnmb@@ntré@r@dde@r avqibeeity (K)o ¢owraregulation of
R e R S

pr esemrtion andan célbswrfafthmolarlt enpressiamtand odnlesatwanthowof. Assays
gg;tto gas¥1r1}rgﬁe t%% %gsufe? Bloﬁogfcapa%%wlltyp (%lfl tﬁe[ %n?%%Qms% tnél CIB&H antibodies

S pedmdlosedl he;temmnrlgnﬁmhhmdﬁag:f@nmnb elebrdo€roen be perfoemed as

ot foaDed P nai aaBhin S TRt eE A Rl oo

di seAbseids el BeéthodsGaTHoe U488 d'lletdrN @veMBaNE L0, Mol @fibek 06 2003 ,

t he | R or CH R nti body where i
at *}“gglsﬂf %ﬁez%é‘% afl%s“gflﬁfls P%w? ﬂ@lt&p@?@@% |OS-a?bf5 93?? Omey
| nhb &k 108 PeHO 10MDo N aBls o1t 5394 HE GOBLE.OT) @WttoRRE MRkcket No.

ral B cells stimulated by T cells;
R TR e 07 G5 ) cane o0imos 31 GHAT BT oke! - RBAHAT.003
hun@Bs a7 phasalesBeh@ily; and tdidRhAPRY: AppikadonNgel | s;

inhibition of survival and/or proliferation of nornal

hunRGT/HISPO0SBT 532 (@ tierley Doclest NeuPER0SOT 94 (035784/282916)), also
?Eé%&gﬁ‘%? hﬂgArﬁzet’b§0 Woné@&ﬂ&?/ﬁttb@%g a)zd’ ﬁ@[l’zgds for Their Use,”

; tion sur vi val anti - p otic
| nt flad Sbiamber 4saogﬁaamé puMISWSé’éQBO@,i/OW%tt doipnis @B of

or Wﬁigl{‘,l brg 'thléﬁls'lﬁc % i e lﬂi'ngfcg notﬂelp gnt% OSgél ags%%kéla&ﬁay(s) ;

transduction in upon |gat|on wth
sol deder;ihdtsepr@@sh@tql appihattnntanoﬁedoquMc@ls fdréviagriown and Treatment of

hu nﬁrogﬁ%nvgn%a l% ers Mc c%fl %&g’gg zrgnahngt i é(%%gece %/r§ 2005 and

tol'er i'on 0
cel dssigndad AR Fagent agpladagon Ngaﬁ@dmm@s G{Mﬁnayrmdckehth b ut

cxpBoh 89 freivafo i il B ie pigEb PR amiiaion

cellNs. P(CSEL&SIODB/O*I@QM(\@&&QWD&%QHS P@@I%(ESDOOW (0@5“&315&711611)),

Vi TR Sy ERa00s e B b e Y B b i ol applgyon

J. eV erndR m&éz@én&é%&l Treayhent @@z@éa’éé& Nidvdig@hYdutoimmune

mechani sm (i ncluding, but not limted

antqnfl@w epetiis soreerant nilgr gteéﬁnbeé%?&%ﬂné pisjenehBecy atent
CONRhHIBRI IS BENIE Bl 6 AWoRIPVoblkdt Wol £#k062. 0002 (035784/304311),

down-regul ation of  proliferation, and/or tosis in

t argdcoreppading hrsaratignal SpcerAnplieyon N9ePCT/ 8 /325
S e%ﬁ%g{ép DB &o ﬁﬁdfz'so@%ow%@ 5?%1/%%@& el ﬁéihmoo@@gd

ons thereo Assays rong t
deshibBEhcH RoPSyPHI 1 25HLT: Treicyniaits ofraclant wjonirs fierein incorporated

antﬂy’r%e%c@ﬁtthglogjti?eﬁy. Also see the assays described in Schultze et al. (1998)
Proc. Natl. Acad. Sci. USA 92:8200-8204; Denton et al. (1998) Pediatr. Transplant.
2:6-15; Evans et al. (2000) J. Immunol. 164:688-697; Noelle (1998) Agents Actions
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di scl osed herein, and antigen-binding fragnents

thereof, can be perfornmed as described in provisiona
wa@ppriizavd ons entitled "Antagoni st Anti-CD40 MXCDUSWNAN66757

Anti bodi es and Methods for Their Use,"” filed Novenber

4, 2003, Novenber 26, 2003, and April 27, 2004, and

assigned U. S. Patent Appllcatlon Nos. 60/517, 337

(At S@ nay-17-bookabmi¥a- et E d@?cd@;o 19567931@%%/1 258442 Chligan et al.

60/ 5 579 (Attorney

( 038982/ CorresByy ocolaﬁﬁlﬂeref/ns@sy 7162 (W%?b@w @66 KE¥3No.

PP200F 00370 4 AATBH 2T E20AI NS SIPALD KR ¥ P herin

I nternati onal Patent Appiication No.’

PCTh¢sgp@aiad berfgonceAt t or ney Docket No. PP20107. 004

(035784/ | ] gﬁﬂ; oy
anoc|oﬁgé%%&t|%%8?%§9§ﬁ§% 2&%%gmmﬁgpq$%@f§5 efﬁp o
f i | tbel CR80-entigen epltOpE@@lAntlfmddhepubb aémlupeatsivev@lding assay
200@&9 4e‘t"1§1v§b n 1 as% s arc seiSolo c ays 1n noZ\i)vr are teected
RO aSatdhls

I ncor rate erence T en |re
t heanaslsa)tﬁatedjlgsthelr bebityitninpibinthshiodag omlpbelﬁﬂtnown hgand to its

tit d T t f
pr oY O A1V DSt B SRR ot By~ CE70 " G g
fi | reprefaegnbermRtitidOfhdin@imday, &dsle@aed0 bbl&peplﬁa& Bipkecipitated by

Application 60/ 749, 2 85§§ﬁ t orney . Docket

PPOCZ"Q%1 5’?8]6@@5%17%@}) !?O]Z)g § _,ptl%l AHCBynagien EYHB Inh)goclonal

| nt aﬁﬂhB@dlésQEh@éd 43aineiine APRbICRItHR of NG monoclonal antibodies of the
PCT/ US2006/ 019414 (Att or lﬁ% Docket No. PP028035. 0003

( 038 vEUPE 1A $Pr0 antthd@at ypegificalygerst wihan pRitops ghigtgrest can

as JA0IGE B SekdRing ANEridAIoR Yhifo@REhreARR Adaitisi HODA0 protein or
entitled "Methods For Exg%ﬁ05|s and Treat nent of

Di stesest ¢idlg prgterrcompripngfgmarticalatynyorq effthaaRER projein of
Co ”EH%EE%P tRor e;(a'rﬂp?éj f@%‘ﬁﬁgp @b48 eé)ag%é of ﬁ%es@ﬁ%luﬂ@ @[ﬁtoyes

Patent Application t orney Docket
No<Km@m@@9Gzﬂm@mﬂvaBEmﬁﬂwgmﬂ3@4F$MHQH&ﬂ@dmpé $yoéamah of guman

AR SR ARG ST AR

f|HethHmumﬁﬁ5@6@61$ﬁhﬁ)P@h%BB@ﬁSﬂGaéhﬂtmaﬁﬂﬁmeE117
t heng/Jg%ﬁlgasoro gf t]? %rq %Bfo\l\llm1 I0 uma i?f]g%{ @eenG n% r?kRgcregsFloen 08.

by referen assays
desCAAbEE5iand E@h(DﬂleéZE sﬁtfoﬂi in XEIBH)BNO IPr acodddatylthe s%qmilce set

Sci 0-8204 P
T e 15 5B & 5% ek &feciof b s anfl S Thii250)
164A5ﬁc88atﬁ’91?7, caNgetitie Hidda) / 109895 s AG eith preddus 9 dentiBdd dDable
2007/ 124299 P us2007/ 06

q,galﬁls é?ﬁgré( (aj_lg eseaplld%e aﬁﬁﬁg Eq_g;ﬁﬁ]togtpgon\ggapflb%es
Col doRpArale t@the prdviRQYidRMtiEatibbuiat ocol s i n | mrunol ogy
13:12; Kwekkeboom et al 1993) | nmunol og % 79 439- 444:

and U, SAnRedigtempleyedsn g lra@gn%ﬁi&y“smml?e od qyapkpefed.

| NCORIRY L B b s ey 8 RpRove fin BPRESRIdL ALBN&! aﬁﬁ@&ﬂestrﬁay be
det ect antagoni st anti - 0 ant1 bodies specific to

th ecniben@d dng Wilsry2Bely bgfeaysi arameying ewidgapagty of lgbgds. Detection
" COFRRL folrh#Bn ¥ ngéﬂ'ﬁgoé?}séﬁﬂéen complex between an anti-CD40 antibody and

an epitope of interest can be facilitated by attaching a detectable substance to the
antibody. Suitable detection means include the use of labels such as radionuclides,
enzymes, coenzymes, fluorescers, chemiluminescers, chromogens, enzyme substrates

or co-factors, enzyme inhibitors, prosthetic group complexes, free radicals, particles,
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Conpetitive binding assays are serol ogi cal assays in
whi ch unknowns are detected and quantitated by their

w@bio7it2429¢ o i nhi bit the binding of a | abel ed kPOmS2007/066757

ligand to its specific antibody. This is also
referred to as a conpetitive inhibition assay. In a
representative conpetitive binding assay, |abeled CD40

pol d{d@? Rhd qr% 1S, IXRBIcRbE @lteele %ym@safﬁdlud@ﬁ&s@mlgh%%xecﬁse
in a sanple, for exanple, in conbination with

rmn'fé]éﬁlmﬁ ahosplatast Hogrleososidares eacaytohpkitesigrgec; grameseof suitable
&IC %tokhlggm@g%q strgg]ﬂwllﬁﬁ% dtm aﬁgl a\‘}l!fi]]ﬁ/é)éqt nyexamples of

es that specl
r eaxuitalwln: flhoresceg mataps 1m¢luden1nﬁreﬁé¢romalﬂuofe@emdﬂmrésfcéied
by %otfn%%?afnerll[% rg?dsan%meealcﬁlop r%zn?r agrlur?er f(l) Oéesnea}rré,g rar'BS ghl e or
t heplgaasdrythmni an e@pn[ﬂ@pf@ lnﬁnrteht&nﬁmerm fsolmirol; (a:f(amples of

i nt.erest exa p tO

e S 8B4rs e Bn T e i PR s o
nonduitiig@radaattie natdridl mekidddgs af *°s e *1$. hsidh 1ateelesage @t may
human CD40 (see P%gnk Accessi on I\? NP_690593) set

f or PHSFhINSEE! PR ONEE I FBOV R HE B edCh By 2t RESBYAS A e EETe

f or fidnuab43sd R, NS @LIS%eﬁu&Eﬁ:@nt(ﬁ%ﬁﬁ%ﬁésM Qtﬁ& ﬁieQiRe P@e for
NML52854), or of the % i sof or m of

eenegaﬁlkleA@e?eEag%ﬁVORb?% %4%2a%81w7o@r%%33 ét

forth im %@tﬂe@r%usl%%es&ﬂ@@grﬁ%mét atntﬂleC@QﬂMl%Bg(ﬁesS&tantlgen—
forth in see G Accessi on Nos

X6 dsgctn&ﬁ@gnmvtﬁdh%@) may b qoajugaied peenfo u@dﬁﬁ@mhﬁﬁwémeal
bi 1ﬁ§1§sao\fﬁlevﬁrés@nt%\%}ﬁ1% g&eyho'dgftﬁ]?gjdhﬁg% Jg{%&h Gntibodies

antagoni st anti-CD40 anti I es cou
sel @eknavonio cheontal Thantthdramtibedy maydredalreddd| vsing @n mﬁlerect labeling or

Paelé%lc%’?iaxel %%Eléljg%lg%%a@{ 1188% ?ge@'?t nﬁf%éi{ %%e]ﬁggﬁof}%@&h” is
UnI iatvededha ntch@wgagenfmmobdemmtEWd to an @ghbdyt dndat feaw pne

of b:%@g %Hé {él%r?ﬁert%cis 1n{TBtXe (%16 C'fl 1n% gl{en bff% ?xaglgfe the cflelat1n¥;
Det ®eiith @mi radiontidhides d:escn‘ﬁ)bdi orSrofagtave adtNI&eayOANNGE NMed. Bio.

o TR R PRt PP s oSttt R e e AR Res

det @edradpheres ubsbarticeatb@s tfagicuRfly Fpady > 1Huildcabh-Gense reagents,
det ecti on ans i ncl ude th1 e of | abels such as
r adi"GHNEY Prifeizandsdigyipgarcc @i&@%@gnerﬂ hrpyaee agedypically

ch ed@téchl:mb? Mﬁwt}ﬁ h—‘fo@%ﬁﬁﬂbs hoB& 8N P S OIS & Atually Qbtected by
co-factors, enz ne i nhibitors, prosthetic group.

conif abili o qopesat h A éawgamﬁaylbwd&e (TM typpluc pigment,
2Oocﬁfaﬂ@f?a%%%ﬁgépléé?c%&/o&@@S%peans&ndﬁg ga&dw Ilefekseto a protein

| es of suitab enzynes i ncl ude hor seradi sh

per@mtdmféomdlw «hgainﬁ aohisnls sttt haghespeqificitya paier egingéesia the case
or &%ﬁ%ﬂ@ﬁ ahd Qﬁl%h&flaﬁ?ann%%}e&gc BlercPith t BlRkLEspe ific binding

prostheti€ group co exes ude streptavidin/brotin
andpaateérd inglude dtottin an(éaoadip begrepfavidguig @lohépioteind eand el

mat Sfrﬁe%uﬁ récggoﬂﬁgatnﬁ %@1&5'1&?&1& e grlt URL, ﬁo%?flgé’]understood that the

fluorescein S I'ocyanat e

di cdbowr ddseriin myod meme té d:anﬁ‘goasﬁcthe Manoﬂi&h&ylh ithilistinctlelases, 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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phycoerythrin; an exanple of a lum nescent material is
| um nol ; exanples of biolum nescent materials include

wo crfizrese, |uciferin, and aequorin; and exanptBESWD7/066757

suitabl e radi oactive material include 1251, 1311, 355,
or 3H. Such | abel ed reagents nmay be used in a variety
of well-known assays, such as radi ol munoassays,

eNZKARpEOmABIMICAREOMSo reuith labdE-h b pridtdObLHE @ﬁ‘\tentlon thus,
|nnunoassays and the like. See for exanple

l e
Pat @tmigdabela mad wigpbiotgy, 2 deegbits yegaqe ‘813117“1%19 éﬁbeled with
4, 238, 4Q4th aﬁ%{n %fonh REA PLEMELWRE MRﬂeﬁﬁﬁe'r bashuRbRoAR! St
anti-CD40 anti bodi es or antigen- bind |n% fragments
t helfi’OéQiblhtlf«‘ﬁBM]ﬂlﬁ?é readHy @u@)&te@dwﬁh@se of prdingeyes ilhntﬂmsart and are
nventi on.

T S L i
known i mltehatizgly.. anﬁhtasqniit laeti-QID I@mtdapdyrag‘/lnmst abebeldbeled
;Z:O?O ga‘ﬁlrecé(ijabp r?r%’ or ?1re10 % eicfmﬁ appr ac e’ICth Ire‘?aec lflllon 1é1? Iisng
approsaleinly atischeld Kitranlj'&d att haibody ((Ij’mcta:ﬂy iviaganagemt acidsresidue).

ttached t b d
o i0e 1R Ry A eREY A 5T ene e The
Se eindifdar laBedﬁllgpb@pacﬂlhEpa}h@ilz&Iyl pigferr@p 86d Asoafd example,

TR OB B AR AR S L)

r ef @eeRCtachiSUiatiRRtE e bbb Sntikbalesd@d ﬁﬂeuwecaaif@ms&f anti-CD40
chronnphores .radi oactive_atons §part|cularly 32P anpd

125fibodiesetepcrivrd HdhS ePatens Yont.8L5.542nbssein dncorpqEntqd; by gpigeence.
havi ng specific binding partners. Enzynes are

typically detected by their activity. For exanple,
hor¥&tealiod Anfledissi dase i s usual Iy detected by its

abi | ity @ ﬁﬁﬁl‘é@éu&lcﬁ cgmposﬁloﬁs of &@He?éﬁ?fnbé’d&%ﬁ @gﬂ BH Bfnulated
(TMB) to a b ue pignment, 25 quantif

S pestngophattoefeanantagorsy eii-GD40 B tilidy @nm mrﬂeﬁr aTt rseICb variants
to @ [

i RIRER e ARARYES Rop i Btedtt froel AERGEONE Hforample
an amré e pntagohish amte@@é() @mwodﬁmbeh‘onhwlai@rbis iafvalcant of the parent
t he eC|f| i ndin a cl.ud

bi 0 ll-ei%l? gfr; @lgllr 253 rantét%od%,p{?e \afign nt1$ dryc\gll 1C alBr Oetbéncﬁ n%A
andprbfeetics ot ﬁ’[erpatﬂ:ﬂt CelRep2. 02 ol @I@mnﬁw amlmhgsMeﬁmMor making

art. |t.shau at the 30 above
b S e R B Rt e ha v T ous
| abel s iRat exadlip$d, bifio acldas@Race vaSantt h@n&ﬁfﬁgoﬂlﬁhﬁﬂl QmelY

gy b REe vl A GEETY o7 ARG o mpBo g Siibody described

e|e&i&@Qaﬁ@@ﬁ@pﬁ@ﬁ@ﬁﬁmmmﬁﬁﬁnm@%kﬁ&IDEAﬂéq&ﬁ&yaﬁo&ﬁgﬁ@
ant en for a mAb, Further, one may conbi ne vari ous

1Bodya inferssty Msthods fy mutaeghesisgad pysleptidyyepensoalterations are

PCTM&%Q)%/IQ%EW Se&XG&RhBple WhRcARd Y éusad@gg) Techniques
require |abels in t he ?rac ice of this inventio

t huig Molegrbar dijogy (MeaMiillag Fypabishiiet Gonprapy.iNew Berd); d%mlé@,lt(1985)

t
0L ORIE LY SRR S b
per W34t 13§2ksgaalbd00ky§0818(1l9§9)| M@le@tlm CWW_ZZ@ 4 lddidteyy Manual
ZPS@O%prﬁg Pfalfb%i%\le%t Yglﬁcsj,llf] §.r135te§1kNL.l 4,$’B, 1t95;ean%rt1]ie re?e?e%ces 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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5 considered as equivalents within the scope of the
instant invention. Alternatively, an antagoni st

WwW@nio7TALDAY anti body of interest may be | abel edPCTIEE2997/066757

"direct |abeling"” or a "direct |abeling approach,”
where a radionuclide is covalently attached directly
to an antibody (typically via an am no acid residue).

Pr effoﬁﬁdﬁdherﬁgde@ap@wﬁ%z@r@9 QIYA%% Wot@"n'é‘é%%é’é/«ﬁadand
Mease (1991) supra. The 10 in |rect abel i ng. approach

i s Yactare ¥l Bipmsdeesy Faad. Bmehiggter D.€grhegsinipspiporated by
| nt.efRaLs. O@@lselgyt?]e sﬁ@sﬁlhﬁens’\@&h ay@(c@igl{ 031‘13 aﬁﬂ% M with

00/ 52473, where a linker is used to at
r acknotiet haying|samidr prapering, i de @eefergpdd Eﬁﬂ‘eplb%xﬁeiowrvrdmm

of &?\E§ti§%§94ﬁrlcluﬂgtbup§rg Ingtslln‘i1 BA%8 Cgigwil? \Hﬂéﬂec%e% ASIJ}QGlu

I NnCor por at ed
Varlﬂﬂﬁrgoﬁsmﬂllb@dd Bl&é?hlqbcshﬁr maceuti cal conpositions
of the present jnvention can be fornél aﬁged

sing .
vari ant %n GPNSHHCtAR VAHANS o an Apipgonisbat-GR B‘EH&‘?E‘W‘QWPWP of
t heintdst, fopRAMMANhAOMR- 1M 2 br C18IR85 D ahdi®dd! Qﬁd)cﬁﬁéittlons are made
bi ndi n roperties of the parent antibody. Thus,

exaWph Bat vajelp gortiEe BivageTihsesipt icticim e aﬁfmleblapdl% affinity
be efng r 1@41'1@3&1?@&' a%ta@oﬂ{ﬁ Lh@QDA40%nfiRRiR %@&Hpa@@ ogﬂkgﬁéﬁlyl 2

or CHHR-5.9 antibody, the variant antibod retain
t hebipdingiiorchunen §EM0tanBeenspresied pathe surfaceio h@nwet}rand being

CHI et glgﬂﬁ%ﬁrﬁg st Wﬁm%ﬁt e{xg[t)) tﬁ%kalh mg Qgﬁmg%en bound to a

variants -are er al vai I a lecin the art
ex aip#eantigen croa hum:dl CeHuenpemsivacdlia rﬁtquuﬁlya@myanmta@mn@de in

ant b GR0cncBARL BOdNanl B0 SXAIPh S bR PR RcdeOly of rading

c anfringe prignpcterably fowill nnttcmateocrmmpilermemtaef IcegxomsarIiatDMId produce

7 or SRR aESr <Pt oroR) Eo Pt /DelhE LT e dhde

are welth akditoom) therofidtet segion oSeleantigmmseamn@IDm anfibbdsedan be

and Gaastr eds. (.1983 Techm gues uI ar

B PSR o Aer el SO i ey PRI iR U-S. Patent
Kunkel 6,(398BB1 ali 0. PMNahtl AppAcaidn PS@lﬁoanM&% 820488240041,
Kunkel Et al (1987) Met hods Enz 30 154: 367-382;

Santshigh isgeseic m"(tﬁ“%@sha‘i\ﬂﬂ“é&%ﬂ agflgﬁymcmf t0 KC FegBRiP Lt or y
Manual  pr&elably SRitiaitg of FcRQEnce BBWEORRE KntiCD40 aftib @& amino

No. 4,873,192; and the references cited therein;
herasidueriraessgit Arwscrt ystrBY et dnGescaupigRssy. aecferably at least

aIO PEOR b @%‘s&{{éﬂae iR, mSrd B&Iférﬁwf hﬂ@a?st §@/§t91@@ 9@@ 93%, 94%

af fect biological activity of pol ypepti d
i nt @P8%t seagppchidentBy tolm @omwasuﬂwglgnqa thJS@@@wcgemw, for

L?U%gglt)ﬁ tthQ gkﬂﬁ% or%HlﬁagﬁfﬂBorﬁhoﬁél an&lﬁo%;é):schg%fi%é&egg.or toa

ei n Sequence and Structure
Foushdrter pdgtmiofi gieaelere@re@njibodyendequld. idar pmfcaaléyi thyymolecules

r efsﬁl&%% Rast 98%,85” )/ %l%v 93%’56%1 ngé dg{ﬁﬁ% ﬁ?ﬁrgourp%ges of the present

exchang g’ one’ am™no aci r havi'ng sim Far

pr oipedntioe percamysedpengrridéreity ie deteimxiaciplseg thd SoonSataratn ve
homology search algorithm using an affine gap search with a gap open penalty of 12
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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5 substitutions include, but are not limted to,
Gly' Ala, Val'lle'lLeu, Asp'GQu, Lys< >Arg, Asn<_>dn,

w@ee7Res9 >Trp< >Tyr. In constructing vari ant SPCF/US2007/066757

ant agoni st anti -CD40 anti body pol ypepti de of

interest, for exanple, the CHHR-12.12 or CHR-5.9

anti body, nodifications are nade such that variants
cor@bmﬁmﬁa@ Jp@%@% al D& Beslih@sti@febiaddst % fel a€1 to 10 amino acid
simlar binding affinity 10 and, in the case of

ant e e stchypt §-1 CoE BVt Bolaves 4 hreoreaphbpingfcid residue.
speci fi Gglh Vesﬂ%o%'OBgmgl%llgnrﬂém%Ft\%gn@%l& %Pe&éfpﬁﬁssed

on the surface of human cel |, bei ng ree of

Si gcmnflgt@amegag@trﬁféhe AERHAIERO fmd se@uﬁﬂp%mw hfcgye afditigahrgno
act d&y Jeé’idﬁ(gg &p d@@[g@?frntng &?ld re ? t t%QheareﬁmQ'gmno acid
expressi ng ce I OUS nutati ons ma I n

t heseDMAc® nH@diom@uDhﬁesegmpmtamd ﬁgod;qnp?@pmnde theursfierenet amino acid
pl ace the e t i n

or e%e uenB? wﬁﬁgﬁ 516 & tle%gtr%) actorétl%lgus 'c}n%no %ld resﬁrgsg ?I%)Cﬁnsla}{ %eas'to, 40,
coujdgl onmmduﬁ&nmmﬁdamqs @E?h#&tlsnsr ﬁoc taguence SkeeatitkRsPahed tvith

i G R L P S T Sl g

canhdalogystatiedgérhm).t er effector function in a nunber
of ways. For exanple, see U S. Patent No. 6,737,056B1
and U. S. Patent Application Publication No.

20001t Bd B2k AhAhpy Bin e PRachiaSaltiosIe dnfHobtibiat df eeSin{dddibn
optim ze ant| body binding to Fc receptors.

Pr ef er abihg Phravarcktical compositioas et the pisseahinygsion find use in treating

ant4 Gl aRins RN chavReRiT gt cBEditbnBAYERERSatd Rk OBY S

at least 70% or 75% sequence identity, preferably at

| eadPresaunseds. B tsaeadelinpsieny discassynd opruegi@paBe giscase

at Jh@tqss’&ss&Qa{%cL\%]c}/@Dg@(g%prgsglﬁlg Y TRG P05 ﬁ&é’lﬁr&@ﬁned as the

identity to the amno acid Sequence for the reference

antdppbepyion pogdnpsistationpef @ pharmeccgifaRe @nisision CppRIsiE, the

no r - Shar ter

por T isAnS it RABKLAETEh LA AL Ry ain B 18

pr elﬂenm:wlewcat dmmpnﬂtlefcozdnqmsmg hlaraatagbnllstelaé{C%%lti@oﬁ%to an

98% g1 3)19% seactJﬁrfcefl dent i '8Y or RUr es 5
solated tissue or 1N€ from a subject, where the subjg s 1sease a symptom

pr egeht er cenlt sequence ace 'fl

det ﬁ‘rmﬂlsem s mgmpban&moward\mmmamwhmmm pmgwsssaas cire, heal,

| it
peralet ot shsd e, Mt FERGFS o blta e §RG0RE
BL(@M}&cﬁﬁ’&stdf ithe difeafeZor tﬁé’lpreéﬁ@ibdshroﬂ\ﬁdvelﬁme diskgeD! 0QgYy

search gprl thmis t [ man .

(1981) %’ Digd 15 H%Itﬁggn&ar%ﬁ Sf‘éera ij?\/\a]%iﬁ‘it Iy Rggmmalign,

ex afidt Bref@htfly Bk shisjeumist ighah efvﬁhﬁmseofq;a&am@mnqa‘onm lothrePfan

WO 2007/ 124299 PCT/ US2007/ 066757 CD40 anti body by  as

f evirvaannglleg byt axeineplimedior dogs.faBsCOWAShA Yy Sa%eplartdélgfo

am no acifken dd8hicHAeSn isSHChle @ﬁp@se%@treaﬁl%eﬁtea\’ﬂnﬁl%st@atloﬁ%ay be for

fewas 4, 3, 2, or even 1 am ho acid residu th

r es?bléf@l’hﬁ%tl@@t ihepapeusif pyinpisn Wisn ptf%deérpmpéyla@tically, the
SeQUERRRSutichtOm %QH&{ g% eﬁ%g ﬁqe%ff Jkgm\b%ﬁ afife

am no acl sequ nce rray tl ona m no
prophylactic administration of the pharmaceutlcal 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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5 acid residues or deleted am no acid residues wth

respect to the reference amno acid sequence. The
weonriigreus segnment used for conpari son to thePCT/US2007/066757

reference amno acid sequence will include at |east

20 contiguous am no acid residues, and may be 30, 40,

50, or nore am no acid residues. Corrections for

S e qHRNEGapH8OEdhiMis AR RAGK BePHarMabitic ARDSBENRInl ¥fes to attenuate

resi due substitutions or gaps can be nade (see

Sni 2 20@RlSy RO honpl ogy search al gorithm) . Methods

of Ther ichSbtgs SM@nlar8Bs flduli€ gil(l)lt £OAPARhitdd f%re{i’f

the Invention The pharnmaceuti cal nmposi tions of the
pr eslannistratipe ard patertgraplddmedstiagon, nrchudingyntrayeselsj iargmuscular,

havi l. .gnant. (L] 4
oA SR AL CA PR Ao o
t r eafusiog, ad sibeliaaenvainecyioni Bletheds tapdiomplishuthei admimsgration are

di seas hat d s..ass0cj at wi t h CD40- expr essi ng
ceﬁfngwg'lﬂ}rhgget&rr@mlga gk lﬂinrtgl?ﬁrt'defi ned as the
appl i catlh prefared achbbdimshts,ghd @nrmodceatigahampasi€odsi «f dlle invention

Co e SR B OB B R Ly SRR b F Rrabty by
adninfus®h lbadriagieriod oBabophia ABa U0 hedh, nt@apRsrdblosver about 1 to
conpri sing the antagoni anti-CD40 antibody tq an 20
is 21%3%2{].110(%{% §\F8 g g@?ﬂ”‘ﬁ%ﬂX PET FRYhT &P %ﬁb‘j ﬁl&‘}“,}/sﬂ %ﬂlelin@ °t he
subjreetabasvefabdiiSPR980utd HOURPIPBAdi updn deBASEnistAR-E D40
predi sposition toward a di sease,. where the purpose is

t o BNiPelY hsingadminyipred;i Hicanitipipfugipe Withthegharpasalisy!
ameddnfodtién mh B QV& 0vef a ARG abdie4 & HRASEhoutNith subsequent
synptons of the di sease, or the predisposition towar

t helnfiisipandaliversy mogq yjickdt. "Subsequent éfiraens amy basimistered over a
Pr ege?iB@Q{" %ohhletosaﬂgl!lt%%ufs,singlﬂml fbtaé}(amp%?a‘%}l‘?f to about 4 hours,
bl [ uman. Mamal s o

preferably the subject 1s parti cul ar
i mpetianoabait Gdwoutshenbordianbdung honte, but are not

| . - t d . . o i
when adr R el RaRiE oo MR pu S RRen SOFRR cAiRbRS e

adninninsibn atadmmisteryd e Jubject. BypPipbphmeadtilly efiective amount™ is
thep eﬁﬁe%tdn% UEARS & us D Y Q¥ dad oY gl actl Gall Yunere
t he” “phar Haceuti cal conposi tion TS provi ded 1n advance
of tanymay ot terfor aprepl3lacpc opthyrhpaitic purpostianinsted Adreiapbefe. In

t he, phar naceuti cal composi ti on serv to prevent..or . .

at t BRSPS h pha T AsulGIN FeD PBRR (kB CpBRoIipa Vil Administer a
t hethapguticatiglelffgctivie liese @hMOHMGE tHelaG@bord® BRO-EIDUD antibody to the
provided at (aor shortly after). the gnset of a synptom

- 5@“%@66#1&332@@6 YU%W%%E’?% ctiypdosg ﬂ’é%‘éggt‘?rc
admichfe&iive @@t @finteh®dRR ambBR @Bthe Gitag GRTRAS TCDUO Bntibody that,

serves to attenuate any actual syn‘gtom Typi cal
r out e agminigiered PiaRgs 2POUS A PPHEY B 2Pyl respseyvith raspsct tog

t 0, rQffdnt oAPPIHRASHiEAE 4iQRAsAEhpRidine BDR0kpressing cells. Tn some

adm ni stration, including intravenous, 1ntranuscular,

5 i pehodinprasaf thej inyantiom shel therapeytiadly gHctivE doveaf dicragiapelist

andan'ti%lﬁﬁﬁﬁﬁib&dw ﬁﬁlexa{nrﬁil@, Gid REhoRfonal antibody CHIR-12.12 or CHIR-5.9,
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 1 mg/kg to about 30 mg/kg, from about 3 mg/kg 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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i nfusi on, and subcut aneous injection. Methods to
acconplish this admnistration are known to those of

woee@rnary skill in the art. In preferred enbodP@EOSHNT066757

t he pharnmaceutical conpositions of the invention are
adm ni stered i ntravenously. Intravenous adm ni stration
occurs preferably by 10 infusion over a period of
aboyp/kd i ARAUE mbAk RO Rt 1 IRERePIreiod! ARLY7 AYKE tdhut 12
1 to about 8 hours, even noré preferably ovér about

t o mebat 117 Kegnized et the megied of yiasneir A1 FOBREE 2aBWIR 4

to aﬁllﬁﬁﬁﬁtra@loﬁ Q4 ﬁleragﬁﬁi%ﬂg} dH R &%ﬁﬁﬁl@g@rﬂfnﬁratlons ofa
anti-CD40 anti body being admnistered. The initia

i nfthgrammtloﬁllmfﬁeﬁyepih%@rCrfélteemtaug@aﬁt an@&ﬁﬂ@@ﬁﬁb@w oraptigra-
ﬁ&hﬁiﬁ&¥T§P§{%99 of about 4 to about 6 hours with
subs

I nfusi ons delivered nore quickly.
Subsequéwtphﬂﬁugm@qécmaywbwnadﬂmmuwmﬁmedmdMSﬁn@eMH%any

pe 4 ect%av%gg gllce]{ 3r pr‘% ngtjénilg%co%&lg%n tha{;% lr%%gén%ﬁr’e tg %eatlinerg with
h 0 Lmntld}‘D@hherIapeiltld: ageal) owlre articmlarly, anﬁanpﬂgamﬂm&{ﬁﬁ)@aahltﬂyody

ef fec e unt har mac utlca f.

e TR s RSP G e T BT g onion
" phigar@e With aa hlhtyCBﬁO etboueinahiiel diagndsse andGprogbeirdedchyd dor

anount %h IS u (¥§ in the t eaﬁgpnt of a dlaease on

condERPEnthe grayelcroridad aht cpsRf il sPmMog ARGt Aoy isiona

or ek mbﬂﬂoa cREHACS RS P TRELHDEY @ldTromve:. oflPPolzfétrBﬂn%

manner rnaceutlcally effective ampunt of

con%%rdmé#%fﬁ by hyigndding a filadrsespast: €401 gpd agned USS.

ef fiegdn Wpptaash Rb. AMAYNEKS KAitdrs IRRLAARNPBE25BY . oo<f§D40
antlbod ?o the subject in neéd of treatment. gy

"t H@?%@é@@f‘%@b lagd egrcspanding Tefemationel BeieniAppligsgiopNo
"efpeg m!®6mMMéD£ﬂoﬁle{yﬁﬂo€M% ﬁf‘bzéﬁ%mfg @635@@9311611)) filed

ant agoni st anti - anti body t hat n adm ni st ered

br i Mgs [£B604 aad pddishadne WO é@%le?éﬂ% theeropignis ef which arc herein
resi& oratgd %%%S‘QEI{E% 0 thglfr eftir ] Fﬁﬂ&alrl‘gf ‘&19 l?arﬁ{hccéﬁf'i%f cony osmon
. SO enb

conpri Sing expressing ¢
of ¢fllee invangini ﬁoqhusetlm Heatting mmpmbjactﬂalvin)g agfiffeotiai@y doder

C her S mBh SRR Ehar iSRG B £GHhE? S b R EEAT gy
a nt a@ﬁnpdmmﬂhrl’yglnfaha@mmanﬁlbtelwe Mexholds fdr deteim@ning ngporfsivomss
out bout .0

o g o S e rp s R Rreae TR e B
38 a’iﬁb&gr 1nél&d&ﬂl@h@$gic ahd [m)/gk@stlf sssaﬁ?ﬂir e%;)p‘l@/tﬂ@gassafyﬁ gem:rlbed
about about, 30 rom abo
t o ABksfO rr%@ rqlv’ga/“aﬁom?lto’é%oﬁ’% ro ?lwﬁteP@pBﬂ%Pn g‘g‘ﬂeg7
V\D/ %@@?Jdl ?Jg@?gr?%? /auﬁiﬁ}@z%leg ?ﬁyeasm%gzg dh '}@tmzr@ﬂl@ﬁa and/or
ng o abou

rom about 7
afmatomﬁwonmn .féedr%%csalh?rz% d0Q5naid %Sﬁéneﬁ‘é? P oP&teaf

t r eRbITR Mon TR, 69@@53@@@@ PRkt N%dmdzls@émm QB 5984/904311),
t herapeutically eff i ve dose or mul

adnindicerresgpndipgsingrnagonal Ratentouplication Ne- 8&/&:8@%0 1832
of  LhRRYTRIINST PRI&HG I (@3 ELPAY08)9 HIANLIEE 2006, and

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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5 binding fragment thereof. The pharmaceuti cal
conpositions of the invention find use in treating any

wa@aaz9havi ng a cancer or pre-malignant condP€T/U82007/066757

that is responsive to treatment with an anti-CD40
therapeutic agent, nore particularly, an antagoni st
anti-CD40 anti body. Methods for determ ning

r es‘@%?la%i’en’eﬁ%séﬂfhe?elﬁ ATER Ko Ay fmneof@sﬂegmat@a op@ﬁéguutéarbeu
to 10 treatnment with an anti-CD40 anti body i ncl

di agjAvty Mecthgidnahiceri eshanignas s g infbprormahifys %OWflhh dhus,
assays,1\es Géllsb%{élddg nhhgnaﬁpﬂﬁ%hlgﬂ célféqla{%ﬁgH g)réla%?d
provi sional patent application entitled "Methods for

Di agviessiatedpal gomelat ment  of Proliferative D| sorders

Medi at eq; bi I
andI assi aﬁ Orgb%n? is) CEJeId:acr gﬁcgﬁgﬁgp@%%% Eé gg%gt
(At @BM}@gpr@@ok edll IMollfeﬁIﬁOQ 808 Burg@denl Eild(IGB@?aBdthIMB R)wth

d | nt : : ;
e KRN ) L D OB PR R0 LGB Pon o
( 03&7Bi4¢ 8dopi g (tymér) tadld or Mawly T@me ﬁél@),lasm]dellp wint ihsilve d
2006/.125143:. t h t [ .
Iaﬁ c6F ﬁgsree{{l glg Bt g,r aﬁ SFQ Pgantglgl%r ﬁur{nﬁ éﬁegapé/n Prg?%/x%ltﬂ ﬁlreealn{'c]lgomst
Si nﬁ'nltlé(r]bay(] afﬁlhﬁiypdmfaﬁﬂi@@[hlfahﬁﬁleut&ﬂmﬁdomhm of @fe ih¥e@tion causes a

i nv n.find use in treating. any subject haying an

i nf@’é(ﬁ‘ﬁ@%?kfe%’ﬁﬁﬁeé?atﬁ@e& ! ngt&?ﬁ%%a‘?%%é"s"ém%&?cﬁn ers and pre-
I eSS ohdtidds @abobRRE wWithtshmantiandf CiIAGr.her apepsi-c
agent, part| cularly an anti-CD40 anti body. Methods for
det%‘lpfﬁsﬁ’i%ﬁ I BspyE@veness  of an inflanmatory and/ or

aut oi MMuTg (Gng e@Eert Bnd TcRRLFRDT reWr 1doraiRscaiBt tic ph¥klological
anti body include diagnostic and prognostic assa

ex aippiliEon faargyals that § dyvealll sbpragteyizedlay e@a@#&wdr@ﬁ@rmmh
C 0 n%ﬂlp‘fes g%gergﬁ@gdesblg RA o ﬁﬁlﬁ&} toa@mph&ﬁ& 5&{161%%}1{14 L&fsotid

nosi s and reaf ment of Di seases
HavtiumgrsarByA@tcwllmtn cangel]’ or “cangef baPwall bpspeConpenapd any type

L R

PP028@62 0002 (035784/304311), and correspondi ng
| nt er nat aten I|c tlon No. S2006/ 019325
(At tor ndd BOEER N8 eBBBsyGES Gheh ruTare IR DR By Rt i

fi | edsthtyo, b8 nofdQnsiaci, B@rapyl b/llth&l'p)edlca]sr M@apeutlc agent, for

2005/ 125117; .the co S ar.e

O e e e S AN s SRR
as th&ﬁpiy With & particul@ftedrspelitic &deht di@o@s the@n ot bi tregernud hllth the
[‘OHI feration, et her nal |\%nant agr beni g ah

aI I paﬁtﬂcé‘ o JERPYITLLHH A CANBEFBAL AP fitial frpopyrg Xq g therapeutic

- 5&&\4\9) , 29974 A2 U RAIF i MR OXENREE 12 therap¥B@RiPd @St bither 0v@8 the

used herein, refers to any form of dysregul ated or

unrYUE &f et Eearmeny aoemqunw@m@em AR AR HUIHIE apEpiegent

I €Stdlabhd}@ pdribd AR SRk ra Féu%i% WSer@r owt h. Thus,
“neopl astic cells” include nal |t%nant and beni gn cells

havi ng dy§pbyneerugiepl gpmpositions of

a subject that is in need of therapeutic intervention for a cancer or pre-malignant

e present invention find use in treating

condition that is mediated by stimulation of CD40 signaling on CD40-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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unregul ated cell growmh. 5 By "anti-tunor activity" is
intended a reduction in the rate of nalignant

WEDMOABREY essing cell proliferation or accumnul BET/U82007/066757

and hence a decline in growmh rate of an existing
tunmor or in a tunor that arises during therapy, and/or
destruction of existing neoplastic (tunor) cells or

newhy cban RRstRALRRERRH RaleBhilt B ceﬁn @yhﬁaﬁ aft” BI&IIiE A% ded any
in the overall size of a tunor ur|n erapy. Therapy

wi tisoplgicthecdlyinsiuding bot noh timiteshiod egdle i %W-f@éfhlb’ﬁliph@fﬁ@
ph%@lﬁ&lﬁgtd\xﬁ ShteRRIRAS! iﬂdq{‘%h gffadet@@el 15}}41%%&&”111%%%5&

physi ol ogi cal responsé th beneficial W th respect

to lvmemmeénmonolﬂoclg&nﬂc@mpwsw@dgkrms digpasmEpgraindiar \Gns
as S@ ’\@Hrﬁﬂc&f 1&@1?%&#%2&@%1%49%%@%&& al 1\ a§ﬁ CgIP40Q1te

expressi ng ce cancer

' c dwehahlastic regkemniag, my@lorrde%mint@éymtrﬂwcy)ﬂ'rwlsmurwt @mﬂ the Hig. In
c onﬂiﬁerr ée & Pclll{negg gﬂ?{:ﬁ«g rﬁssﬁlg églp arc no g%r ga Eo%na ceﬁd By
I nCtaRi®- exlptessnm c&lrcnmtmd Gelﬁ’ bE@D#Q}axljrgsm]ng mrmlmn:bll” is intended any
Ieuk mata ol ¥1 reaed1 cef."

WA (-G eRp 8% Or| il 8‘&5%“3 %af%%%oaéaw%%% @032.1 ~olg

c anmmbr hat aapiesdas the € DY e R guifat eatigen. Ediﬁlﬁgid)b atof thegrésknt
growth is associated with B cells B refract

20 y
i n PREOEYCARECEOUD FILPTE SISO & AR HERgt § éthﬁhﬁ"‘tpfeéhﬁ’ﬁrcmo

cang@ben dre rdt@8ddsb @d’l‘tCD@rex@fesﬁ@g'lneroﬁl%ﬁQr&llé/’e M@hodts Iﬂ&rd@téytmg
with a particular therapeutic, agent, for exanp

ant G heoressinm incetyre aisllkpows indhe #hindriadyde. wt@&‘nt@é}lmlted to,

canp@e Rfig RS HnbRistot RBARRY IV ERoReB@ M dstl Rbt, ELISA, and
therapeutic agent either fromthe onset of treatnent

wi tthe tike ngp freatmeatrvithyareaseenist entgdMP apiibady or antigen-binding
NONGIRRACAELYEs hArhdid, 'tlf%'ph%’fr&@é%%ﬁ cbipbdHont ﬁ{pﬁ&lﬁé‘%h‘ec

25 agent), or as a result of devel opi ng resi stance to
t heanmematm@utGMOa@émdy g prtigen-binding fragmentgbaresawbe a

f ra?d'imﬁlﬁt@l%h%gg% Qﬁ%l@%‘% $f*&dﬁlﬂ§snta98r( apeutic agent or

during a sub treatment period with the
t her apeuthe csub;g& M/lhO 1S'rih ecqlhd rtnwcreutt 1ntcadentmcmnm1dsa phagngeutical

t he vention find u rea
t hacio%poml 101 %fl ég dpre%en? é?néloré catt Ce alf i {él“? \\/Vétn £§ gat rl%ak Sie CP {/e(:foplng or

C annehpsmg wph aﬂyradncgma Ipte- ﬁiﬁ)hgnantduohdlmm thhas mleélairem ﬁy abdd

ti Cc40
oY, il 8 MRl SR foediBs 618, BRI S ey ore-
t h?fqaligslaﬁfednc&ﬁ@ﬂ 11ttyud@m19 areSioghrﬁitd:cng A oﬁfﬁg@aﬁﬁéﬂmﬁ%eﬂg
ce S ex reSS| n | Nt ende nor
C Ui R oot BSR Y AT sEier Ghe s a8 Sk Ghow to be

ant mg@ited il CHATRBARHRWN TEH0Sox prediind M og RO bR4 299
PCT/ US2007/ 066757 the CD40-expressing cell is a

mal i gnarft@BPEePf cangsys efRefelhingaec this cemprisg Diheeradne
anYyneoPBAR! R 4ré a&t&?hllphoﬂmﬁé Wik i PALL N Orohit Wt Rdc R B
cells derived from
leukemia (CLL), prolymphocytlc leukemia (PLL), hairy cell leukemia, Hodgkin’s
disease, multiple myeloma, Waldenstrom’s macroglobulinemia, 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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including low, internediate-, and hi gh-grade B cel
| ynphomas, i mmunobl astic |ynphomas, non-Hodgkin's

wo geophoizes, Hodgki n's di sease, Epstein-Barr ViPCBEUS2007/066757

(EBV) induced | ynphormas, and AIDS-rel ated | ynphonas,

as well as B cell acute |ynphoblastic |eukem as,

myel omas, chronic | ynphocytic | eukem as, and the |ike.

I N inRiAGS 1R TRRH RIS, ,mﬁqhﬁoﬁ%@wéﬁ&fo%%m £®ltdd lySipRoma,
car ci noma or sarconma cel 0- expr essi ng
car@iilitkecel | " or CD40- expressing sarcoma cell" is

i nt endeei"hﬁg] Yhe Iﬁﬁlﬂl&@@tf@él &h‘rp@sfuorﬁ%@ Fﬂe%ﬂehﬁén 24d use in the
pre-mal i gnant carci noma or sarcoma cel a solid 10

t unteratdya of ejsete aeng nave @inke’ &:lermt)h@nﬁsfrde@d srabingensl,

PO wRUARASGS 1 bAR ARG becuMKEOL! Ak RO SE G- aR
pre-cancerous or ant cel fat expr es
CD4i@vendinn, i sg@nlympbommveﬂ be @bftroedas aco@tddlttgtexlpr l@@@mg’ ormulation
neo&as?%%atlon sgheme ‘ihatMs?lthogedﬁ lp{zrmg)%rgas catc orlz%crl)49 low rade,
expression in are Y are and

| nalntetdnedlzbej graédf enchmgh piate (sed “The NonFIﬁngm@l’imnm]nema Pathologic

A T iR A ]

ant lgg@hirsds igdide-stiai Oynaphiotyadfollnlaashalpeltaviai Bell, Bad follicular

fragnment thereof war r ant e t he harnaceu ica
corfBed ﬁ%ﬂclsacyﬁwt@ kg g Pgﬂli“ GBI rerdepypphomes

ant indleeyfoRicuRPlat g @BH, i gkt B@lall £100B BE1L, liTRKE Rfixcd @Maldend large
adm ni stered by any suitable route of admi ni stration.

Theredudekifusgfises «llilymphoaws:gnd hiehzarasdymphomas insfudp Sysee cell

W tifhndinBbRéRBG aishdiakic, 248 seeMpastitdven caf 1yﬁ1E§orpis%$ﬁfétBurkm s
i nvention can be afflicted with, or at risk of

devadapnRyridit’s P8l apsing with, any cancer or
pre- mal ijgQ %B%D%EIQME &}%rbhﬁll?ﬁtcedtﬁal%gfp%@&s l%y th@%@ntlon are

signaling on -expreSS|n& neopl asti c cel
Exarrplués thirapputhtresiined 0§ Ban lypirpélommathﬂtgmcﬂtlssxft@ﬁ d¢oprdrsto

in Cﬂh? ﬁ%lféal“ﬁurﬁjre’gn NRta érﬁ.gafl ﬁQ]ﬁlgﬂomaaﬁ'sts gfl&?(R%rﬁa Fs‘{/s%en?fSuch

B-ce I nea non-

mal B gdhkympb@nasarmud;:obutdret notrbmsgted twab’rr@hen%‘rtrlamﬁbcbasummor B
med| ted Vi a n ressin

neopl ast plasmseﬁ%FD@ %ég“er%’Ptélsag%’? é‘ﬁ%%agl D Pdieral B cell
||n&aghmhhakhﬂn&ﬁluﬂ&hﬁﬁﬁﬂympmkgﬁskﬁgmnﬂaﬁﬁlaﬁmh&wnc

| | | euk
"y ey § BnkeSRACCCE R b B R Bey i AL ome
( P:-(MCIr)hﬂ)lllEcye aatek 1}tnqm| gmﬁr(falhctd@fjgiﬁblmdﬁg ldiitgﬁaleﬁﬁzﬂl cell, diffuse
mul t e Cro OoDUl | nem a,
hea‘t}lvg% Ffﬁ'm: q%%%%%\a ﬁ ’t‘rﬁ%cq n?aﬁ%Ptl&PI??gB cell

b ut lyﬁh@ﬁorhd hdlRfngd &traktidhf Ho®R1 20k lediy @Fé‘s@ (i))l’etsfrﬁcytoma/ myeloma,
ggﬁ@i follicular, DLBCL mucosal associ ated
I y

cdargs eadh 2 oq!| brpnberaa of thonbBipe it mediasting) fBHBim,

spl B d YRBRGRR and BERRCIRLA awlka fbrfia; and 60 WO
O AR BB, end Bk 066757éjli tglﬁtravag%g@ar o

| yniptstarafiabiq low-gradeon bighagaded sofidpRoiAmas Al DS- r el at ed
| ynphong,e pﬁ'ﬂglaEéﬁﬁcAl 'cglﬁpositions of the present invention can also be used to

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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Thus, the pharmaceutical conpositions of the invention
find use in the treatnent of subjects having

woorwigki n' s | ynphomas rel ated to abnormal , BCT/US2007/066757

uncontrol |l able B cell proliferation or accunul ation.

For purposes of the present invention, such |ynphomas

Wil be referred to according to the Wrking

Fo rlmﬂﬁ@;dn@ Pharr6lva&Sdctibie 8t d QRS GBI mdnb@bnal ProtdhOae p%tem)

cel | nEhonas categorized as | ow grade, |Internediate

gr a@émlaa PerialgRmigs Eial ipsdiicionenantbic HepryRT oS §mistbma

Pat holi R Gons ka L{lieAiE0R 15 Elf?ﬂlc%%' reco%ﬁ‘i&@%g the presence of M

49(1982) 2112-2135). Thus, W grade 8

| y nipphieines therseluguer usmvvllthw ﬁﬁﬁb@quabfeamtﬂs lof MAM! &ee, for example,
|

< % lf: +(g%sg 9%% d&erné;?g%mgg) 26‘:1"’)!5 %P}O ({‘J.peff)ﬁ Qnd Lust Stem Cells

i nt@PMedddfel yrdae’sS p}npﬁx)mssymmmm @mﬂ Mﬂelsmbleaneaslaﬁrg@lts

cel leydifd:
an do rotenLII @é{l? H@b%{? d\gI dyoa(;/ fnic, %cr 8%9% fé%)l n§%.p igéngentl C}ed
hI g1h-ag;ulaeke mgdnqehmnaﬁletamz bvirtl @n h@’rqﬁla&qmarmaceutlcal composmon of
nobI tic Y, stic non- c
cor P PR biviuont PR el ke M0y & R R BlsERY o0
t y Fk&mbd)dy diglosetCngein zed, HlJSt&tthé e clopaenae muttipteathyeloma in these
gﬁ sitions of the invention are wuseful in
gﬁ% Stic treatnent of B cell | ynphomas that are

cl assi fig garﬁsaw fhie PBarh@ceutibd chaydsaRes Huho pRaRioaRek useful for
Aneri can nglona CIaSS|f|cat|on(§REAL system Such
&

B cl&afing ?ﬁﬁ% mplomp [ghidingihse Hrted showe. |th%afeéafr%cepry to (i.e.,

|y nphaamso, ok BSRIbbE Rk @St 8OUTrH Qe Bndfh&glehtiRARh A& Bhe

such as B Iynpth[astlc | eukem a/ | ynphoma; peri phera

B clem “ongedprrpaitg’ isimendadiforgeas adesrimeahios pineer such as

| yr@l@ﬁ%‘bﬁ%l‘aﬁ s%%gl%maﬁfaﬁgﬁmhbrayy %EQ%E IeGncet ms‘(ﬂmﬁerapy, and
| ynmphopl asnacyt0| I’'mminocyt oma, nant’le cel

|y ngoinbrtiogsMpiryof. Sglmqpellaéor@@iﬁp@renls)fmﬂmtr%aﬁrow llrt:f@nvsam)m

(i i |

ana s oy AHECORTRDATE p AAhHE DAL IAIR Do

nar@@mhhgzmmah356éKK3szMhﬁph&n@k(lncIudlng

ext r anOdﬁlegh nroglcéu’tl & @me?’ sgtem éf tElg B P])nt 1n’\3/ %%Peyatl 0 useful for

nyel oma, R ay arge cel Y % Phe

subioapeg pon- ]Baélyrel"mdll }aﬁiatolmghca( mhllygmames SBcl’r Ilnallignaﬁces 1nclude

h , kitt's lik
Y it Bl i el oo A BaEGnS mys oy
B clelitenligstiplomyeiscytitheikphar ngelombh@stic ROKIOS; rhdndeRicOéukemia;

e BT PTY SRS 3t a0 S35 o Bl e

MEUg{: apndelienal ganmmopat hy of undet er m ned
si gni fi cance) A@grOX|natel 25% of patients with

MGUS ev exelit #inpays RF@F@BS%;P a%eswép%ﬁ?éwwlswd&lus
r el hegtidlyaspnsR) t}eagﬁe%%ﬁﬂhe phi¥aBeutid 23hpMRRs of the present

Cinic. Proc. 68:26-3 6). Proliferation of malignant
pl aigventies|ipdudegutyyo r@@bwtqclzf@z%ﬂmcmgé@@@m@ Pesmplheell

t helu}? Enc Hh%\@’ u q@o}:? Eéli &'ﬂ:l]ﬁl‘saaaée%B&%n%méj Eﬁ@ﬁrge cell

NoNoCIT ona pro pro el n
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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anem a, hypercalcem a, renal insufficiency, and lytic
bone | esions are clinical mani festations of MM whil e

wowF 12429 i ni cal |y recogni zed as the presencePOf/UB007/066757

protein in the serumor urine wthout other clinical
features of MM (see, for exanple, 5 Kyle and Lust
( 1989) Sem n. Hematol. 26:176-200; G eipp and Lust
erap Rl c%rcdol&@@kﬂ-&négs dikh as MddBoRatahe ﬂirc%n?ars anludlng, for

asynpt omat ic and have stabl e measurenents of
pr ot*émAle( pejqosargonsry 3nd ﬁ/@(}ﬁﬁ SCRICAMés: Proc. 68: 26- 36)
Once mﬁ%néﬁcldl denkd tfhht%qn bé Ebh?evé&lp} @(ﬁﬁmlsﬂﬁhgﬁ @M aceutical
therapy with an appropriate pharmaceutical conposition
of conpesippesiehe invenfiente dyubjckbwitiex eangtredr pee-waligpaicondimon
co
i S 09 B A BRAE s B A ok ARk cREY o condition. By
mul tp|0§1tlee W@pm rdspons¢ieig ghe eotskedicgncet meapagnt isciofended an
t he, P‘%Irov m tlj %hlgg eas%%gps? c;l%tioﬁ ch’lthﬁfle rr%lgleturlnﬁ}é ?ec%%ftﬁof tﬁ%gntl—
I | s@l@@b ablcapemtlc it ar&Vc& anerhpm&etrmemy 1rgthe Qymp&oms assc&mtezi\mm the
On c%ge%%ehogﬁlgﬁfff% %{IE és;t%ﬁlg%% gr% 1ﬁeﬁagi)ve fi%"gct%,ttp%rgxgention of further tumor

" onadgrbethapedihiction instunbit @rde ebdhaioiBdathe auihbﬁaif oRfetr detis,
cancer such as.chenot hera sur radi at.i on
t hef"apy 2 ld%‘ir?‘?@? & AEOT PN Oﬁﬁtfﬁla%&?é‘{? Rypamygon afP40-

C or@dpfbagmws tdiescadforvadu amagn whakh@pis, DfosPiRb H@fh"{)&utfc(?ésponse
whom treat nent intervention mnth one Or, nor

ant VOwbIRdeT 4o PRI s ok tha follawing imprayerngnipin. th%%}ﬁf‘&fee@) a
CDAQJucsibe nﬂhmegmmzj Ul RURSiIoMARfe n@hbdpOF fnt& (HESHbRRR)

20 The g)naar maceutical conpositions of the present
i nesHt:i(drandpescaar goncgglestiglochl death:(4)dalibitign Aorroplagis|cell survival,
r ela ﬁ 5 ﬁlﬂlblﬂfoﬁﬁf é)l s‘P&MEQ{o s%ﬁﬁe e%ﬁ’tn?ﬂeﬁ:%bl gﬁfgf ﬂu%lagl%%ﬁl (5
include, but are not linited acute |‘eukem as;
nyelmblbltlag {lice sloaikeivisame cxtenit mefﬁﬂblyd@ytnlgbof darqgk eeH ialtration
.0 [ ],k :
rm n OC ggyeltréel S)&éeaﬁy g&%@r”f}% ﬁo[ g}&k ih s&lé% %ﬁ&ﬁ Bﬂé§ferably halting)
l e befemnar I(lezthﬂtacsm @) ﬁny:@lretyclyttqnmf ifiethieetrimay putgltolwrtsy@h eminareased
(2:?)4%1 18r)16(} 61r1ré/§V§11 rtrallge %récf (gf C eé(L[ecr:lte tfl'lrehef %roélh%antﬁ of Pnnperslyfc’nptoms
benafdctital Wish the smadP(bsmwe rtmapmm‘d revohtes tuhzaly given malignancy

phar utlca cO si.tions o nt i nv ntlon

P BE S B B R Gy RARC oy P Y

ex aTip'h(& respOIye $Hbd ase@idd fol dhages anasor @brphblegsd uamsﬂ tumor
cel | I‘CI nona, fgﬁla% rci noma, .and | arge cell

cart&]ir MOy HAS an Mg SPFNING R RFY 25 IB?%]SQ‘E

col @gbnallfdedm@gin§ (MR ) WehinNgHradiSPiraphRXAABhE comBikad mﬁigkaphlc (CT)
carci nomas), bladder, liver (including, for exanple
hep&ibOenq f5rmimagigr eidagsens nd §upgr Piopsy eapipggpluding bone

Pr ofRdve aspiiay %&%B %yﬂ@@buntlﬁlgkﬂf Qbfdr (d1Q%n @X2MRlfion. In addition
thyroid -62 /124299 PCT/ US2007/ 066757

papiclthess posetae dhompaat)c regionses chntbicst wdergoins thepdpyvatehe
an dan%a%%&%ﬁ*CDMnﬂgédgf%on{aﬁﬁng pharmaceutical composition of the

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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exanpl e, osteosarcomas and Ewi ng's sarconas.
Beneficial results that can be achi eved by

wa@eiwrn2everi ng a pharnmaceutical conposition oPCT/IE2007/066757

invention to a subject with a cancer or pre-nalignant

condition 5 include any positive therapeutic response

vvi th respect to that cancer or condition. By

" POsihy bI¥& dnllRK BREM I HRSRIHE AevdldhntchEofGaBhRY imafnant

cancer treatnment is intended an inprovenent in the

di seadigon.forezamplcadavelarmeritiof mmkivkrnyel e subjegts sffeyingfrom

t hem@ﬁgclonal%;ﬂlgn dph8y épﬁfa%ﬂ&nﬁ%ﬁrﬁgn%%c@r(M@US)”pr ovenment

inthe s ons assoc:| ated with the disease of

i nter estBy harinflammagery aetiviity pisanteridsd ar¢dpetiaaf dr peqventionet

pf e\éﬁﬂhﬁl%‘o fThfer)}% Qgﬁ ah M&’gon{’spa 1%195 n%&i%%d &n@a‘?ﬂﬂghwﬁ‘

tunor size uctron’in

c eI Iblgrmacamtctﬁknorrmosie@r @‘ath@lan:ntmn eausf:s m'yemkpgwplt rgsrp@nse that is
g ecrcbl é&ﬁths ‘tﬁgn}{ ltc‘;j1 {rea?menq ar} auQmm 8‘%?21\?% er 1réf§ae 'Rory

r escpmasaewhm ﬁ]lieCﬂlﬂ‘eeSfeenVCﬂ‘@S oeﬂs e@premllt‘geh@CDﬂ(Dl entfgeh I Imm ng

nth . q ,
o1 DEO BET R hemnions ok e sE M ST e
neqpﬂeﬁ@pplc thahbe medellSsuck 39 pralifetafics, aaﬁ\embm aﬂ&ﬂﬁllﬁst ic

cel | i nhi bition of neoplastic cell

sur Vi V a € S%bdﬁc)t WI];'lﬂ |1&d1lnldf:r§ﬂm% Itre%mentgptsweﬂ&ntvgthsa&ﬁgtagomst anti-

extenio arﬁ'b@(ﬁ}eécﬁhmlﬁﬂn%‘lﬁdpﬁdl Pigm&eutidABIm @k @k B thé Rvention can be
inhibition (i.e owi ng to sone extent, preferably

hal &5y wﬁh R Sk Ofcd@wlowlﬁg Py relapyingwith.japy ilsmmatnnees|

Or GaRSimmuBd dikéitd Bhtik AR dikled By CTSID QWnMehetoA c;rmeex?&%ﬁﬁg gells.
preferably halting) of tunor netastasis;

pr elp8mpmaienodiseips prahatagirtred i irflaswmation aleth}ssmwdestructlon or a

| nclGasRHon algregﬁt ‘I%Qnrﬁé%&'dys@ése"g ﬁlt:ﬁdes% 1I{f%}nn§a%}§ immune-
extent of relief fromone or nore synpt onms associ at ed

wi tihedidted praersewherpdi initigtengt dvertap taget of the m@m@erssnomeam\gﬂlves

gi v I ﬁﬁg [

r es%gnsgg alé%}'ﬁgﬂﬁgl sp é?o |egﬁﬁlﬁ5 ﬂlgat%gﬁ%?é i }ge‘ri%anglg&g \%lurmr
Ir esSpopss, b}iamnbletnaga;lesslkmbwroantlgmhg@ﬂengnnst unor

gﬁ[_j p?gle(%%%t%& for garﬁgs%g Eo:t?t(ll_:‘l% rese nve ﬁkgtgeé tserr% u@%m%agory
rmgdmiasacsﬂﬁlchldsqommnmnuﬁmmen@(so I\/Rls)usaﬁ&rem the term

e BBREREG G PR e ARk By PR PR B bpy

s anmédmgd prneéswé i@ MIQ T8l MaREip@ 1aapiomadinedi(cBVE)sclattigen(s)
counting of tunor cells in the circulation. In

addTEFGHOSHPMURREEPYHSi ti ve t herapeutic responses, the

subj ect AlpdefegMhimghctiRilappWiitidhs bh@e pRREARBRBALEIN can be used for
anti-CD40 ant | body- cont ai ni ngbt phar maceut i cal
i

confFesnen 6ﬁn8?mmhfé>nsﬁesch\tﬁénﬁfl SHpPRENPE FUESHER {THansplant

bengfel&dntlor €@ tdjcc@bn Bt LAY BB RHouhthd InRuRHERLARBeainst a
associ ated with the di sease. Thus for B cell tunors,

t hegrafBichding baynas kipeted BridleA antigeas blogd @rqup aptigens, and the like.
so-cal | e[qlle ?ha?‘r}fﬁpéuﬁ&ﬁ ’corh{)(%mong]bfmé iR Rh San {l§dll?erused for

wei ght | os and/ or I caria. For pre-malignant
confdiatamef grafh geraysyhosii didsasgnsugh ey th@pR4@clakedvdhewne marrow

ag et?gnsﬁlgrﬁatm ff Q}ZJni]p%sA' i %uﬁ%ﬂf{‘%&g YI/OQ %%Z%Z, 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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may bl ock and/or prolong the tine before devel opnent
of a related malignant condition, for exanple,

walewehppaent of nultiple nyel oma in subjects sedT/E81007066757

from nonocl onal ganmopat hy of underterm ned
significance (M3US). By "anti-inflammuatory activity"
is intended a reduction or prevention of 5
i nfihasmRLbANmmiRe 'ié%ﬁ()/nsw HbnRNs 3 ARAM, ShradRblsuGiRPdiscase” or
ant i body-cont ai ning |iquid phar maceut’i Gal conpositi on
of et YWéﬁ@ﬁt&@C%§@§rSé0 hysedl reesliated inpags seipense Hayhich
I's do%f‘l%ﬂpﬁée@r{es Wabtto "tl%%fb@tcstan'ﬁgedsr eat ment of an
aut ol mmine di'sease and/or iInflammatory disease, where
t he di s@aig@plemﬁam@rr@m hregl/ Qs teayaatery disprlesmagude, but are not

?Egl'lr?ﬁé\;l et% t stEncilc h}ﬁ/ﬁb S éﬁfﬁsﬁé@iE? Ei\?/sgglg n[ﬁjglsc‘, i\%ﬂu‘g [ﬂéphq)lftls,

phewaooydosis, mﬂmrgzeowmrtbeﬂld mcwmjm@nm othritierrh¢unmngid arthritis,
activation, .and the |] ..

oncbp Bl B BERebd R vhdne SR N GELMER by
annbwmﬁm4ﬂaanﬁﬁbody%ummnmmMmmmgmbmqmedcmbannmmemuﬁaabn

or B Pl R bR s SR Ry g5 R polereis

I nf ﬂoﬂﬂmplﬁmyry(bﬂlar}adjfrb(bsmmemmaﬁﬁﬁ&ﬁvdl dRtast, Crowds dikeask,

nal expressing ¢
5ol Y !ugegég%%ﬂvgreate&%ash&{d@%ﬂ@%@pm pernicious

| nfa{r@ﬂifﬁiﬁlht@ﬂfhrﬁﬁl@ hthSISHEaasd, pisiiakioNeleRideidna, HPHN MRl
thereof. "Inflammtory di sease"  incl udes. any
i nf3UEGIRETBS {romRRGHEPCHERIB R ¢ Vo BR B mﬁ@eté Ppee’s disease,

| Ni fasahb09 1YAMESs, FhmuAs apl& ditdd&, EHIMP ButicESRARSR dysfunctlon
invol ves non-self antigen(s), including, for exanpl e,

al | OAOMGEREIDS) drobamiopige rrd depmptamyesiiss epgobubisemiss | al
antt'hlg)%ﬁ)%l sid %ﬂﬁéﬁﬁ%@%& elphigdé Vlﬁlgir%rlgﬁﬂénargglté: Hftltahﬁgrosm

for purposes of Fesent 1 nventi on,

"i nFypadwed bype I dila@eé%ssnf(lht)w tynedl dcfegnd ﬁ@@lwedﬁmélypersensmvny,
dl S 1 H n .
I e
i murpeins (edi@teanpe,dc8Inemt Applahiomiyo. ($82002/0a M 1i5¢gendé Koren,
I'n ut e d el f t trigger. host

nﬁ%ne?%g%ggﬁgé%ﬁW§5gﬂfc’wzéﬁgggpgr&%%é(gme%ggmmswmaome
c o n(]anagic igoamngloafatds e appesienatitig) Vedelaltglmd Graitanb eonteeederinatitis,

t.of infl tio t
tr aneptintetrap e F e RS FSie Vg%cgﬁw&{ﬁeogﬁt%wd?ﬂammaww
" gr @ dpathis Siedni odytic dﬁﬁﬁﬁ[ﬁlzﬁﬁm&fhydli’w&t cHron e trge minfaraun e
respons

HEARSRE G POt ssBire G o b DiegdhaeiberEREod PR Th e

phagHaBsRWtica BdonRNNS! Jf kR MFeseit 1ﬁ\féﬁtléﬂ’ﬁf€ Meld ehtr&Rhddli&Als for
be used for = 30 treatnent of graft versus host

di sEhEenarsipédamgation e ineot AP demijgdiiny IBRsr A Sl o asthma,

t r apsRiRLNS aeiiﬂpg?sen{aocrys@aﬁﬁmi@ idibphtSSER mShal tﬁbi-b%irs SdhSonic
host di sease donor bone nmarrow inclu

| y niphiesdfisea epgieirheritiy apdieHengicriseeses of the bing mhwé byRegsgnsitivity
Th epneglﬂ&‘ﬂﬁs %041 dﬂmf@ %X&ﬁ'ﬁonﬁae Bf?)g{:ﬂlgl?tlstolaﬁtefaﬁg Hlﬂ:' t6 Ir%nesmarrow

antl gens as non-se mount an -
and/or lung transplantation or other causes, graft atheroscler051s/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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WD 2007/ 124299 PCT/ US2007/ 066757 inflammtory i nmune
response. Hence, as used herein, "graft versus host

waele@easeyo or "graft versus host reaction” refRCBHUS®O7/066757

any T cell mediated i mmune response in which donor

| ynphocytes react to the host's antigens. Exanples of
aut oi mmune and/or inflammtory disorders include, but
are not 1p gthki RN, th%)pﬁirﬁﬁb&mbél RUSp &I SIEE PRt
(SLE), discoid |upus, lupus nephritis, sarcoidosis,

i nfinyeniar aicyselik fE TeAIBE aytoisIUAE diyeseradiiniimmateiyidiseases that

rh eé%@ﬁﬁt?ill? ré&ﬁs‘ﬁ!ﬁf {of bISWhIC}p&R/HOﬁtréS%taﬁEé 'Jaroltﬂek ﬁmov&h&r@ﬁeuﬁc
Syndrorre OSIgf%WS On |t|S and gouty art r|t|S

r e eqetiants \{v)lﬁosarnOéfr tigy 15t0ﬂ§stlilén threngh piognkation of CD40L-

hy t
vor SE 6L EpaE Sl ding HhofiHiBRLEADBCGHAL TIRNRLMapBfeh
syn@mwwsnmpaﬁﬁmnmemhml@mleuﬁddosamsw%mndawnbbfwahmsﬂn

CI r ;g nz l[rgdtmerlﬂflrlltgnm%ygrv%th O%V\? 1|'ng a%%ééﬂﬁsg%’lt? %4% antibodies that
ent modnbaadssr(;‘IIMOLamubatadTGDéO hugMgtmedulmrAiD@Cmmoth is desirable.

2ot or oudP R ERE B s S0 B FRRTER Brarmaceutia

thr@m@m@ﬂmanﬁﬂkdm@ﬂﬁ@umasuau&@mﬂmmﬂﬁkmhmnmwdmbmspr
G ave'.s dIS S|nnto S roiditis mune
co nad‘lt%‘%md‘fl% %aée 1“8 ?ﬂYcPOF%R’ § é“ﬁép?‘ﬁ‘ﬁu‘ﬁBOW W%%SPF% P tha

syngscage HyCpbide th&@;kl LAY @Spdoss’ iane BekRBIFANU@SInth$ne discase
cry Iobullnen1a ronbol ysi s, cardi onyopat hy

o ipdlagpmapsy Fi’éea%ml%‘?f’&ﬁﬁn ErasRent R 4lfeaﬁeo1§|agsocwﬂon

Ty PRith thaRfki- TR/ nlatorfh@RAY 8BthBRIahiildéfos of Mﬁ%eﬂ-bm@mg Fragments
and 4 del ayed-type hypersensitivity, allerg
al | tBergpfeangya@p aéprgvemﬁﬁ\%ialﬁhwmﬁ@lm BFRyEded Witk édlsease That is,
re%ﬁﬁﬁﬁ%ﬁdﬁ&aﬁﬁﬁﬁé&?%&b&vmﬂ&ﬁ%&1ﬂ§m£%€ﬁ&596n8%ﬁ@@bﬁ0

S. Patent Application No. US 2002/0119151 and Kor en,
20 @&preaging ¢Hooylucion in thpipdlammagirg respeme incluging pot rsmjlmlted to
aStllé ed g}%tlgn §If fnﬁynciﬁlat% gftcﬁ%s aQiﬁés %]rrﬁélgcules protgases
granul onat osi s), atop
ir riimnambglowtna@n umkmnnﬂtwlteresthe CD|40 bc;mng acll is @B coblglicatmbubations
al ltlﬁrlggf tﬂee flkoes ?Acree:%iﬁeﬁl rdduvt‘rijlosﬁC lflailttl b mlsr’ngagog Srtot[]ellrtl:s a reduction
AI zhehdmmntsr ofi as&)a@et;lveoderm @an mcrelaﬁd ia mfmammer ty)lerance inhibition of
de I| tin 0 an
o B R B DS e R Eut tnerk o FETBRd by
of dtifiRil4dioe SLOD40-B)@EkIng Belircan US Bishetved.t Sl tposifict théraptatis
for ul monary..i nf | ammati on ncl udi n but not
| i niesnogses are 10, ﬁ]ﬁl&lt tgftlee rroge&‘g ilc’rglﬁlstr%{@tn may comprise
S ar £aiifosdtidn tEINP YRR MRe ddBlidsGe (su@fa@&‘blsexam{sﬂe QpPah Pb@usion),
pul nmonary fibrosis, chronic  bronchitis l ergic
r hi e 193 2angomabipiogitierenfad dedikss the | ung such as
hyper senrginidaVictponsd AR BEBALLES mﬁg SrOARRIddnRigROQYAPR a,
bronchiolitis obliterans due to bone marrow 30 and/ or
| ungagneahesprnaptedirging OYIR Brspay xeadiegsephicpmaging, computed
at NERASEHAE a ch A s@r (FA
pup% Q%ﬁé roé?g E%sgﬁ%ﬁﬁggfr%%?%%ﬁfgagﬁmﬁggscuzﬁ' )
andanalysiei hxmlny, euisspalsdesys yehbles! chbmistratingludiag byimpt linsited to

and hah@:ﬁ' ﬁet@&é’ﬁ@%ﬂﬂ%‘ftx‘i ﬁIA c%?omatography, 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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WD 2007/ 124299 PCT/ US2007/ 066757 1 n other
enbodi nents, the pharmaceutical conpositions of the

wEe@3aen299 nventi on are useful for treating autPCHIsRV87/066757

di seases and inflammtory di seases that are initially
resistant to, or which devel op resistance to other

known t herapeutic treatnents whose node of action is

ot hlevenhbﬁlﬁlagz Bk J%Hetbemddéh@ﬁdln R_rre o%%ro’ifeﬁi%ﬁlﬂ iRtRdy s
si gnal i ng, ul ation of ADCC, or both

ph SRR W igH ‘lhe Eeposi tions of the |nvent| on can be
used tO e ?@Ioﬁﬁ@@@ﬁlﬂ e@ﬁﬂe%@ﬁre@fby %S; o HuStrdtBh and/mm/ way of
treatnent intervention with one”or nore antagoni st
antimi@meo. anti bodi es that nodul ates CD40L- nedi at ed
CD40 signaling, nodul ates ADCC, or both is desirable.
Beneficial results that can be achi eved by

adm ni stering the phar neE¥RDERBAENTAD conpositions of

the i nv%ﬁlkofb ]{2 18 Qﬁﬁ%luga%ﬁlzé’ﬂ gntgl (%94(5 PE' %%Tﬁgclgna,y ntlbody

di sease or A inclhu i £V

t hepraghend bea CHQmeﬂselum pf®06$5ﬂfe0noldzcmletﬁa&a modhcsleawaghtBy‘ 150

"p tive,therapeutic res e" in the conte
ot BREREE SRS B eothat BT e e Hhains
I ntlankde ehgather byptiifelkmohds. CHIRE 2d1i23€@6t§therhuﬁﬁﬁ ao4attlbsurface

with the anti-jnflammtory activity. of

ant CHOHT BLtIR- Lﬁﬂﬁ"} YeRe B‘?tn%qnﬁbalfdrl @ﬁ%ﬁff’ §Z’r1058]$‘|‘9e]|1@8? mediated
andirolifeffion SIPHPMETEEILs | R well@s SHTHRMIRTE vASST40Bl Q6d Vichifted
the djsease. That is an anti plgr olifer atlve ef fect,

t hePrphifstrEpt Pﬁmn%r%llﬁ fromeNHhragf (Ldmatisndn fobridpma bsio-

eXPrBIFRIN 098, 12, 18 OMOOEILD ) ekPredshy thd\EHENRY DEMibody has
response including but not limted to reduced

secheer Henosignd wirf thadmatiennyDypy CokimnésllecignédTofh: 10801 University
ol geu! ﬁﬁnas@e[so‘;fﬁgiﬁf%%l 10- f@ﬁé?@%ﬂ%‘ SeBt%m@)éﬂ 7 DRBARGESPatent

where the CD40 beéaring cell 1s a B cell), conbinhations
20 Emﬁ@NﬂmberrﬁTPt h&tdl i ke, | ncreased pr oduct| on of

anti-in WMB&H%&%QB?H&% fhe "c%ﬂﬁ%'@%nﬁd& e REh

of autoreactive hcrease in ne

t oI :mt@nmet antif{FP49) morrmnlooﬁl antbidy hedog & umqufedolmb&utlvm vﬁtt,nbutes.

ecrease jn_pne o Le M
st [ rru? fu?lyouma -nélgaﬁl(rag%({ ibgngcsée S can 1o Serv ng
Sucatiposs fdr‘aﬂvtvhearnamm]ifd:ratlorrc&‘MSGBls aitegdnoin leadsitd eltimate

to t rou f ni s tion a
ot et g 2 A R RE B e P s e s s
f oriniisaingpd reibodydRkPeriietitf ddBuldgyrotodidis (ADKIC). Onye CHIR—12 12 is
co inti thereof, and the |ike, d.inical res
% @é&e”ﬁs‘iyﬂ’@’@éflé‘/é’?ﬁsﬁbe e leasefhi 1&%5’1% e &c¥r e’i‘QOPtOSlS and
maglnggl c resonance i mging (MRI) scan, Xx- rad| ogr aphi c
i magi ng, conputed  tonographic

cyt onet rFy»r & Mofq rdiled éeﬁe@wa@@ thy %gléai P‘FUV%’F PEQH{PFA%%% and

30 @P&s¥RivSed BinkhQlrO@¥m, e@gﬁo%lsnﬁtah%ﬁ&ﬁon@n@iﬂm fhigonist
chem stry, including but not limted t changes

det&dtab¥ @MQVO@WSM titReligs aehMeradsdar HgﬂryUsea rfdect Nevember 4,
LT keyos II@OV%QI% d3oandt1§§397 %@h ta'n}f[ %ss‘iéﬁ@& @\%e?ﬁﬂegtnApphcatlon

responses, ect ergoi ng therap
antldgoni/§17, ﬁ?t(Aﬂ@Daf)Dadtet DoRP26 6ht (Ellr(()?rﬁg?%#/ﬁﬁﬁﬂﬂa)), 60/525,579

PhaAIBERY Dot NoOPPRTOT b DV094784181525)), 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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-66 WO 2007/ 124299 PCT/ US2007/ 066757 1invention may
experience the beneficial effect of an inprovenent in

W bh@78342pt ons  associ ated with the di sease. ThBCT/US2007/066757

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 | gGl

nMon@ss XaAR ABY) agcdéhnﬂ@dt @ﬁy&g%qzsbxnzacﬁb@mbémm Atz%o@zzes and
process. The nol ecul e has | ecul ar wei ght of
K

DalMethodt JomEreftdysec Lﬂl%fer%‘{eﬂlﬁ’élt‘hrzeo‘b @ﬁ%plﬁaﬂléheéfasm2@@éﬂﬂ;4854
chah s, re8cn dr gxthtlchcal?@hé?én %Qo}ﬂofblfe%q) LogrLbeh t}Q‘){r entlrety
di sul fi1de bonds. CH R 12.12 targets t he human
cel $eeglp firematianetRpliontiopNos V. 2095/0%305, ‘é’pr?&ﬁéf()44305 WO

ant ?/’64@%66‘% :%d'(‘)"s‘}oﬁhés% c}oﬁfo% ; @%@5 loal g
Ce S, as

proliferation nor mal |nh iting
in cmntents of Bt of wWhmhdrerhethimineetporpted by f@wamqeolmth@fr cgtaniye See

o BEbt Bh e R B By MR B8Rl Diagros

CHl iRd112edtderamt PhodithyathaDiddsddre dledideg ds iIGDHG Sigrling, hiled

O Dsr 8Py POl L ST R R 26 33585 (Aromey

( USAYdke o, P2p23035.00021(03 57300843 12ndard datgohdindrp@sdtional

Gl s AR By S OROAP PR Batiat o 25 oo:

anltnggsﬁmﬁz 100N PCHiRAMayaRt 2008hd Havlished & WO XPY6/125143; and
|nat|on of attributes. 20 This fully human )
monSeY ARl 2RISRl et adin g s e Tt of Diseases

si gn@ihd\Q; BALHWBYS ah D5 BFENWYBh @RhoRER} HiQITERBerof 205,
cell's; this antagonismleads to ultimate cell death.

CH Rd pssigned 31 S Paigptdprlisationdéo §H749. 310 Ari@rmsy Rerkry Ney
ef f bR 03 57$473 d4|3 ﬁlf&![j%% c@HEspoI?(ﬁﬁ/é_'lﬁ?eﬂ%@igﬁﬂ Patent Application

cellular cytotoxicit
bouNd (Atomwey Botkst Ne. é1H0§806é590@3 Wﬁ?ﬁ%ﬂi ¢k ﬁlﬂdé\/lay 18, 2000,
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a nore detail escription of 't glca
actmwrpwretsdb:fre@ﬂbrﬁeilﬁthilzsentae@ the assays used to

measur e he rovi nal [ i.on nt i t
ot agortSoaR i g RE o SRR B P bl B en
Met lalactsl nﬁad)llgnaﬂ’hies rindlisdng chirodi@lymNboeynid @ukenia (2QDD3 multlple

No d ed
0 Vg AV P e 8 i e SRy o85S RER AR Ry
(E)X:h{nﬂimlﬁlbtorylzd?%@s’b@ Zss@&é}.tgg GJ% ;E@gg:&&ééshﬁ)g) c,zllizi %}EZZCEHIR?@. 12ddrug
or ne Doc ,, a .
o cr0e Coskal, A, LIt R (SR il
( 03%#BA4AT Zﬂaé}‘anowﬁlﬁgssﬂmé iweed YndeREI@n k@S ridicl Akl buffer,

Pat ent
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

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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Application No. PCT/US2004/ 037152 (Attorney Docket No.
PP20107. 004 -67 WD 2007/ 124299 PCT/ US2007/ 066757

W@ 0B3/18129982916) ), also entitled "Antagoni st APCT/UEDAD066757

Monocl onal Anti bodies and Methods for Their Use,”
filed Novenber 4, 2004, and published as WO
2005/ 044854; the contents of each of which are herein
I ncgsPAkatcedrbY . Ingk&ERR&EEAd dE Re g I%ga{doh%a/fmgﬁ»ﬁ&taﬂoﬁ Qnder
I nternational Publication % /044304, WO
2008 0eEdbsolugien C®d2®@5/lmz;3be Oxrvl@emmﬂadims%ls pregynee of
2008/ A4 430Puri ALY RROTHOALIH ek 0 FuroARAY S 0brGAEH
of which are herein incorporated by reference in their
entmpterig)s suskas Twutao t Hhedelkaning ersampercicigonducted to identify
pr

D1 e i Bt SRRlck SR Bitp Rl i NRRAGE QLR 1242 monoctonal
I\/lechnab@dj' dggin@BRgGreSitynafrdgmgntatién, hedoxiBdioe niben f@l,nulzwd Bf the
and S U. S. Patent Application No. 60/749, 285
(At?pgr%‘n‘é‘gpr}fgsmcket No. PP028035. 0002
(035784/304312)), and correspondi ng | nternati onal
Pat ent .Application No. PCT/US2006/ 019414 (Attorney
Do 4%, PP028035. 0003 (035784/311611)), filed May
18, 2006;he @MIRpi2NRi dsdeaibasnc D )06 /fdrdbd ¢ddy werel CHO-derived
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Decenber 2005, 15 and aSSI gned U. S. Paten

Applipless Pfdhe RS et 7apectusby m@vm fhowied by Nakmg with the

PPO£80&PanfRAPo (1832 B A& hinhti o ASTE HARL NESRAAEIN T all the

International Patent Application No. (Attorney Docket
No. sapple 886200008239 784MB11608) ), filed May 18,

2006 and published as WO 2006/ 125117; the contents

of each of which are herein incorporated by reference

i n Arsdyticablethedst y, 20 The primary clinical

app re treatnment of B-cell

rel %éee%gcwr}?lé%fa%@%ega&pﬁn% Cdl ng chronic |ynphocytic

| eukem aECSHER).C sepatatdsph@eculey @ oder of Mdr¢asmganolecular weight.

non Ho Ki NHL ) n r
ﬁlon er&)t?| ,%gﬂllféquggsggg ates aT t%e glrs?tjohe%&gggmggl(egﬂgég Ic%lamn,

c e I floHowddhsy tﬁé—lnl&adrﬁer;].@lﬂdﬁm gragnnatdy cluitifigalpst.c Punity Cevloretrationl and

is formu at ed /[ CHI i.body in a.

| s BoF 6 rGEs o O At GBS R AR ELH bl B
undedsbirdee MSK aGEle 8@0BWEcph, Fﬁﬂ|mML$f)(ﬂ1&1Ih ,phodphot M0 2N NaCl,
agenFL and r| ous e% | en stabilizing the

AntiIb3AF MebNHRaES 4 g Exanpl e 1: Effect
of Various Buffer Species and Met hi oni ne on
Stabilization of 30 CHI R-12.12 Sol ution conditions
(e./grdroppnp iedtferastionsluerawsrafigHIGhi ¢ strength) and

exci pi endgdaien 9f CHEUT 3. 28 1A SasBRE uSheP Wdtd € ARlan&I €PLC

critical factors for stability of a protein
system with a Tosoh TSK gel butyl-NPR column, 2 M ammonium sulfate/20 mM

Tris, pH 7.0 as mobile phase A and 20 mM Tris, pH 7.0 as mobile phase B at a flow
rate of 1.0 ml/min. CHIR-12.12 antibody is digested with papain to yicld Fab and Fc
fragments. The oxidation products of CHIR-12.12 are oxidized Fc fragments
(metSO), which are pre-Fc species eluting between the main Fab species and the main

Fc species from the HPLC column.
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in liquid formul ati on. Physicochem cal stability of
CH R 12.12 is optimal at pH 5.5. -68 WD 2007/ 124299

weONUSe07/ 066757 However, CH R-12.12 pr ot ei PCDHES2007/066757

degrade via aggregation and fragnentation under
unfavorabl e solution conditions; it can al so oxidize,
especially in the presence of peroxide inpurities
and/or trace anounts of metals introduced with raw
ex0|p|ent materials such as Tween. The foll ow ng

@alts aRglkesudynducted to identify 5 the best
bufft%zzzz%%;;fzﬁ@a aﬁ@zt@%@@% b@h%grgg%%ﬁmm Jngmmpl lize

nonocl onal anti b agal nst aggr ation,

f r ag mantCeﬂllRoﬂ 12k B)‘Sll@itd%PD@hOWénwa denmuylladqdeed 2 mgtthlein 10 mM
opt s 0

oD AT B loqi b, BF iRtk arc bl S d iy .1

pur v)eldvden BR ahdpH £#.5CDHDL id_tmﬁlatlamsﬂlrrlp&ﬁts werPDEHeF 02An] sthidons
DS | ot [ Q at <o L Ber k

e Rorsatrat 1B Y SERAR 5 O afb it Gy TREPHR 2 bty

by sachp&k yetesanalfyzddree d@&na@d itin&tpoinesshyéﬂd asgaybuf f er

o T et SRR sEE Al by "ure SR b bR

al | reiﬂ&étl\ibfy, fedphasplvasorayp 2650 Fatueds yi- @ﬂlnﬂ@drﬁb the SEC analysis
Anal ytical Methods Size-Excl usi on Chromato .
(SE‘IG PUTEEBZRIBELCSs MRS SIS CRs 1 tHE Seples Sgoffgd at 40°C. All
decthe AsHIRGhHW kIRE the AltraWebag@itf form@ftideQRSERYRMtakéd at the highest
CH R-12.12 aggregates are the first to el ute fromthe

HPLRETE6#drIRw oST peggeatieengy Tagmentabdress smgnerihe fqwr formulations

fr a@ﬁ@dl%h@&gmthagwla@%e clE’alﬂgé ldtect@OBF RO d;%b st@8fat 5°C through
fragnentation of CHR-1 were analy a Waters

Al 1§ Baetss [dpraotgions). thrgsesteratsd $@ﬁ7<dmu9re§@@0@b1\ﬁrtra&ﬁlﬁf¢ﬁwﬂl
50 IM)S&Q‘MHQOP '&ptﬁp G@Elethreg Q&nfﬁ%l%gd buff@ll_&pzmgs 1ﬁ§mﬂi%@1'nlg ®he
phase ‘at a flow rate of O. dr ophob

| ntlenawrmmwlﬁhm@t?hth@gﬁefﬁw (H@galne)@g@agatt@n apd fragmentatlon
CH R-12.12 was neasured using a Waters Alliance HPLC
systemw th a Tosoh TSK gel butyl-NPR colum, 2 M
am@nilaimduhibisve Ega:t ofNCitriitei Byuffepdt CHR-851hobi | e phase A
fggezg f ?I—inﬁ /12pl'§| sZaH_ht}hsafE) i le?e I'Q]%lsregd 1n cﬁtaaeaaégé% eé ancp

Wi tslmc@mmabllffdrf()wyh ellth dﬁalﬁ.mm/ﬂ:Twéeindgr@l{HSSmpIEh @ecre stored at

OXI U of CHR12 1 re oxidized Fc

Cr aohent G BERIEE Siphvaed St GorginBiedn @Rt ECiaipemghy
bet wBenfok beidatiinrt fhapresipemhies] anepdifte ThioRidafsh [FpaCtses
fr O&?—I{Rh ll_fxlflecre%(l)elagqud as a percentage of sums of the Pre-Fc peak species, i.c.,

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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WO 2007/ 124299 PCT/ US2007/ 066757 Table 1. Effect of
buf fer species on oxidation of CH R 12.12 (20 ng/m)

w@soonegzaemr ed by H C assay. 10 mMM Citrate 10 n\WEDESBEDE066757

10 mM Succinate Fornulation Buffer with Tween 80 150
nmvM NaCl 150 mM NaCdl 150 mMM NaCl pH 5.5 pH 5.5 pH 5.5
Tween 80 Concentration Storage Pre-Fc% Pre-Fc% Pre-Fc%
5C, 5m 0.0 0.00.0 0.1%(wv) 25C, 5no 2.6 7.1 9.4

N i L A ol A AR T ST A

25C, 8 np 4.8 18.1 19.4 40C, 3 no 7.7 N D 16. 0Fre#np D,

no de_ter !TiHOerﬁlllati(@(i’vﬂﬂDin@/lﬂﬂCHﬂRilb.illi on Eff ectTigdo 3 mos at 40°C
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f olr_mul ate_}i'at ?O.rrg./nd in 10 MAsodium clitratel/lcitric
acj 'd "M BHURRiAEEc «. 1 {YpNRRE R ol g viden| 201%s wel | 42
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v C/Ul ac d, %0 1 0,
Vi aljnl\ﬁLa;ﬁdlioﬁigeQﬁIQSj.Slatl 40C. Tabl e 2 shows HIC resulfts for

t hielosavniplies cigde/ditfd &idabo myiNa®, @ndTvatn-20068 for 17 nojnt hs3.9
At| 4nitial time, the oxidation of CHIR-12. 12 in jall

the—1Q0 formil ations was comparable tgo thel original

bulﬁg‘w 0 R CE( B e G CBGITI0sp, he | 1]
. -methionine, . . .

oxji dation Ievels in the formulati ons w t hout

L- M@t wiin etrageditec angdr 180 myYIia@. WdubtreetOupon| stlor age at 12
40 &rmeBioppmPhs’ However, the oxidation | evel i|n the

f ornub,adtideasingiont ai ni ng L-nethionine had [1ttle change

t hroughout 3 nonths storage at 40C. 15 The results

i ndicate that 5 nM L-nethi oni ne was effective and

suf fi ci dmsurnmaryperigate htfifangnininezes xgglegation fokmOHhiRNL 2ndl 2
undo(ei(ric%attilar? op b]ﬂﬁ%}f%ﬂ rag(‘? ﬁyf%r%f % & gntsc on(gpltitrnlaPtr;]lﬁ"fer fo-ml%HIR—

oxi datton i nhrbitien effect o et hitoni ne” on

CHI R- 2L feesulatbmf iLrmetiobine effyaivelpeptibidexidafon of CHMRA2.12,

2007/124 PCT/ US20Q7/ 06675 Table 2. Inhibition
effﬁﬁﬁgwﬁﬁsz&ﬁﬂmﬁ %g%fﬁg ‘R 12.12 oxidati on.

Example 2: Stabilizing Effect of Arginine-HC1 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 pharmaceutical
composition intended for administration via intravenous infusion. Although NaCl is
the most commonly used isotonizing agent for protein parenteral products, it may not
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-HCI to
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

-7 -



10

15

20

25

30

Pre-Fc% Fornulations with 20 ng/m CH R-12.12 Tine O
3 nbs at 40C Bulk CH R 12.12 DS | ot# CD 021105A 1.7

WORMY/1314Q299M sodiumcitrate/citric acid, 150 mwdETS2007/066757

0.1% Tween-80, pH 1.6 4.2 5.5 10 nM sodi um
citrate/citric acid, 150 nM NaCl, 0.1% Tween-80, 2 1.6
1.6 mM L-nethionine, pH 5.5 10 mM sodi um

ci teRirRI 14 fdueoRThGhulakRY, BIVENG Eerealds IOCIM@RRtRHal sRbklity of
1.7 3.9 5.5 10 mMMsodiumcitrate/citric acid, 150 mV

NaCTiRy 1205 againsiagars gationy fragmentatiopagnd deasidation; heargipie-HC
3. Sy dths Q%EH(W t§ Ntabﬁﬁrﬁllepéctcéléﬁteé %ﬂagi’lit}gt%gdi't'{%s%hermore, the
0.1% Tween-20, 5 1.5 1.2 nmML-nethioriine, pH5.5

* N/ gocelprated dabiirymattendedid allpngsushetrlife fog therGHIR- BPul2f leprginine-

m N A regation, fragnentation, and oxidation

of nl%ﬂéﬁé%%%g‘ and therefore represents an opti nal

buffer for a CHHR- 12.12 liquid formul ati on.

L- ngt hi.gni ne effectively inhibits oxidation of

CHR®R1IZ2712, wth 5 nM L-nethionine being preferred.
10 Exanpihe CHIRSRaRi drugzdubgarket {BStused foArigd wudyevdd@ICIHD-derived

. (BRI PO g T g BT SRy BgB aF Fpltdles
ngtmgg st _ab;: [ t%:/ of ogiH{ iR;)lzi. ﬁtz fo:e(rjlrulf aﬁ ed as a liquid
B TG fiem B T pravet aude Flbaaoimirioisugh nao

is the nost commonly used isotonizing agent for
proteianarenteraI products, it may not 15 have . .= .
opt i mal FOrRWRqnA: 39 rag/mb CHIR YR 120k oy diumesitiaseiiriceasid, 150
This study reapeNa81, 0N DRecen@MRRAAL §¥e stabilizing
effects of sodiumchloride and the acidic form of

ar gi ni néorépégnn: PE-rpemf CHAR ARYIR- amYIodigmegitragejeiginpsid. 150
fornuati on. EMLQE‘@%&%I@{?O.@%' Kv@RBH RAGYHA 419

substance was forniulated wth a citrate buffer at pH
5.5, enploying either 150 mM NaCl or 150 nM

L- ax gii hec to 20 achieve the target osnolality of
295'!“94 I s the CHR-12.12 liquid formnul ation.

Di f Pgeentialdcasoantilogn&al @SCret ry ( DSC)

si ze-excl usi on.ch t.0 - AHPLC) .. SDS- PAGE
and oot o e LAY & PRREIR R R P o TS e
evalvalbed bsinphyEtro@il \ERDSGupbi beahiegri £61to 90Abitl 1PCninf
the CHI R-12. 12 anti body. The study denonstrates that

150 mM L-arginine-HCL not only renders isotonicity to
a -SZz Exclusion Chromatography (SEC-HPLC).

Purity, aggregation, and fragmentation of CHIR-12.12 were analyzed by a
Waters Alliance RPLC with a Tosohaas TSK-GEL 3000SWx;, 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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fornmul ati on, but also i ncreases the confornati onal

war@bitp420y of CHIR-12.12 agai nst aggr egati on, PCT/US2007/066757

fragnentation, and deam dati on. L-arginine-HClL proved
to be superior to NaC under accelerated stability
conditions. Furthernore, the accelerated stability

dat @azmn@qb%g@chmwg@wI(érEixtszﬁL@or the CH R 12.12
L-arginine 5 HO fornulation. Mterials The

CHI R 12 Greregrehipesuglaedareaiatsy ol SEIR 1512 thy meastiisdysings
a GperAetiiygd }Hiib [ygt%q VA akD oRlx ﬁo;%@%éﬂ(ol%olume sORM

| ot was produced Xoma Lt ( Ber
CHI IRERES, DEI T3 grmelthls pb@elﬁo%ndv@snMéé%PEchmW@mﬁqoonMﬁ@aCI pH

f M CH R 12.12, 10
n&rggﬁ%ﬁgﬁh@cﬁe f?ofr“% %&aoifpdg%%i@g[ m Nadl , 0. 1%

Tween 80, and pH 5.5 15 Formul ation 2: 20 rrg/m

CH R-12. | C

e T R R R S T

Met leadis s&atibh Bereintbelalv: Scanni ng Cal or i met ry (DSC) 20

Conformational stability of the CH R 12.12 formul ati on

sanpl es was evaluated using a McroCal VP-DSC upon

heatuctigntd] S @190€s@t =1 GO miMisodiubi se@inké Shad@ic@nid buffer,

Chr omat ogr aphy ( SEC- HPLQp0 mPUN4GLY, | Yahgree gapHAH, and

f r agmrentat], 64%dwiCHI R-= 12 ni2sodemevitaralityced! tujfera 25

Waters Alliance RPLC wi tIR0 aMMdHadsTRSKSGPH 53000 SWKL

col fste, E@ﬁlnﬁ/ﬂ%gwéi)um |dH fraivgn acgigglaei adufferpH 7. 0

as nobi| e phase a fld %acéfo 1(70"?"*’66}%189 RIS S

pAc;@oz ot POATeaR o Rlandey w §§p fodiun phosphite
0

12.12 so evalif3 1@%@%%0 »PH S5
gel iy OW%%W?E{Dedum n%ﬁ%’ %18}111055 Ween ops. H'gg
protein was detected b onassFe bl u t al ni ngp 3

WO 2007/ 124299 PCT/ USZOO?/ 066757 Cation Exchange

Chr omat ogr aphy (Cl EX-HPLC). Charge change-rel at ed
deamesdasu on of CH R 12.12 was neasured using a Wters

col DR S HEREG T HH P38 a0 mobi | 6 phase A and 50

mM HEPESigea? ﬁld@dsﬂﬂi@@@ogﬂﬂlé\@@Hﬂp .12 in the two formulations as
described in the “Materials” section above. Thermal unfolding of CHIR-12.12
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
formulation, suggesting that L-arginine-HCI 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
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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5 7.3 as nobile phase B at a flowrate of 0.8 m/mn.
The following is a key to the abbreviations in the

wo p@anseIy eferred to in the results section hRCBUS2007/066757

bel ow. Succi nate, NaCl, 0.1% TWB0 = 10 nM sodi um

succi nate/succinic acid buffer, 150 nM NaCl, 0.1 %

Tween 80, pH 5.5 GCitrate, NaCl, 0.1 % Tw80 = 10 nM

S OCkhbthe ltﬂerLaarg{ ﬁietpi@cco%hﬂn%?ghﬁﬁmnle%&aﬁ% Nafeher dagrclan e of

Tween 80 5 Acetate Cl, O % Tw80 = mv

s 0 JPQIAMEE 6 ah%vru@@ﬂguee B tdhagupense of thy mnﬁwn\@@@n@t of bgth
re%Qtes 'Hfd fﬁa gleﬁ)tg %wlﬂﬁg@ase&) wqth %Po;r\@@ ng i-IQWQMr StﬁgL um

phosphat e di baS| c/ sodi um phosphate ronobasic buffer,

15 CargiinREtSll-cogtaining, fppeidatiop @enqsredless aggicggtes and fmg@ent@thzn the

2 TS St AT 6L B AL o
Dlhf\ﬁ'banemrq:ctaﬂt 48K atirei Ingrg@aﬁeoﬁighﬁcglta]lnl(lm@)lulaﬁmg&xﬁ@lt?d a higher
]:c’ 0 e%?o&h Iggl%lin%wgnc{ lngr grcenta%ehs %,a%%%lpeg flcY\ﬁa% %s than did

Ns as  descr Fia
abot\heNa(Ifhmnrm‘eﬂingjfaﬂmhldncng ax)s‘ho@hlhﬁlgﬁ‘rem 05 aiek 1, baspcedveiy

MR SO RS BIRPERL bR e

r esg!lex:%l i@loyher Amaitigh €17 % eggresadd Lind 6.3 Yadrapmeiiteiwisle the NaCl-

C] G oA Ty 70 R onag 2 s Bl ePLRG) e fments

t em@rsﬂ@xﬁeLm&ud@adm@traa@Lia@mH@Hm Bprb RIVPRY edbilitg of FHIR-
The L- argi ni ne- HCl- cont aining fornulation exhibited a

hi gltel? Profinya pompasisagawith ¥aht ai ni ng 20 formul ati on,

suggesting that L-arginine-HClL provides CH R 12.12

with hlg:G conformational stability than does Nad .

SEGMPE W@’y@ngced,@iﬂ &edycadubat i on at 5C through 6

mont hs, Jhe3ttEnd gbgqimb fé%&l{s'fgﬂ fte ar%ﬁn@@m N NAC-

protein aggregates and fragnments (< t he

L- agogiapningetopmilaticnn dnal yggCun n@raIQducnag (NB? pnyl raducehR)and

no

F or AEEE, T fufly BRI Yo £, b BREa REh N 0B i hain bang

st omadgencnandlictd onmditions er.as apbCeritage B the?sam\@ﬂzﬂ@ma@ldmgt

Eclc/rhgl%%ooc? 119@:% rg%uﬁ %tdlql%h tEx?nE)r at tlln%)enO ct:}gen aarghnén %Cl_

hi glvatairiey ﬂ)ﬁnnﬁlatg:m shéwedﬂngﬁmrrpnmty asn glivbthve Nia@1-Edngpiiniieg 8.

Al ftormulan&) n under bO{h rgorr]lere CQ grr%rreduce(? COH%QIO tl"he observap ion from
SDS-PAGE was consistent with SEC-HPLC results in that L-arginine-HCl increased

the stability of CHIR-12.12 over NaClL

Table 3. Comparison of L-arginine-HCl and NaCl by SDS-PAGE analysis.

T=0 4 mo at 25°C | 4 mo at 40°C | 6 mo at 25°C
Formulation with 20 mg/ml CHIR- R NR R NR R NR R NR
12.12 % % % % % % % %
H+L | Main | H+L | Main | H+L | Main | H+L [ Main
Citrate, NaCl, 0.1% Tween 80, pH 5.5 98.6 85.0 97.2 82.5 91.1 72.1 96.6 | 76.2
Citrate, L-arg-HCI, 0.1% Tween 80, pH
5.5 98.8 85.0 97.4 83.1 91.3 76.2 97.6 | 789
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aggregates and fragnents slowy increased with storage
ti me. However, the L- arginine-HCl-containing

wo eoomteepd on generated | ess aggregates and fr apOEOSRN07/066757

than the 5 NaCl-containing fornulation as shown in
Figure 9 and 10, respectively. Simlarly, when stored
at 40C, the L-arginine-HCLl-containing fornulation

exhtpixgdr@higher percentage of nononer and | ower
per cent ages of aggregates and fragnents than did the

NaCl1- cort!BXrillHg- feppises arolsshles based pioehiargerio tagthe gcidip variants
12’ eh?t@ Get?n?é- thd RERELN PeLi¥s and URAAs R tv%a?h@seelﬁE af?’&@hef H4in %eak

he L- argl ni ne- HC1- cont ai ni ng fornul ati on
10 mm@ Themnvyrer CBbl- W ﬁgiltSﬂem%tagmr@@@ﬁégntelaw@rfa 5

0 [ hagRER L Spe hésoflgaﬁ%'gz Lnd§ gﬁaga@a 'o@gmgfer B FRPecrively.

f r agnentisgure Thd 5.SEC- iPh® the9umib'sthd eorgens bf deamidation product, and
;; E@g :corrlnlter}lﬁ {%sw af?H%nQ% S mft%cﬁ\e/e[\l% éﬁl 916 Bé%%f BﬁH DAt 1;[ il 62the two
( Noformwekiome dtiadmbb ‘Rmimqeah)d.lﬂsabdmrrﬁdapbe s@dms aSE1 BAGE %

re ts for e L-ar ine-HCl- and cont
otk 3o WiRarh B Do pe e R P e R o
r edigmetied Rhigheopdity mahs hightecoptent dfpadd vAkdhis- anll 2x HiBitasas
neasured as a centa [ nd .under )
no -OWSroR?&C@HmE% f“i“t?‘ﬂ‘é @tséﬁ%]gﬁ%gﬁegﬁ)é‘m&ﬁm% ﬁe%m‘élﬁ‘ilﬂn-
tha slftﬁ@gé)’at asret foi @RHon®d0), thdBIailANHE 1-UREAhHiIng ﬁﬁmaadon had
condltlons ﬁf‘gﬁS?? tlrre 0, the L-argi.nine-HC

cont/al Himvgs &¢- ofriaHHABHAhY ghdsemilstipn VO@%ﬁewmed

t hewh¥aGhe N@@F@nfhﬁrﬁ% fobRE18MnaTal Q5.6 YR Bty DAt Y4 basic variants, and
non-reduced and reduced conditi ons. The observation

f r ot 7 BsapllaponRigdush fdthevgdrthe arginigEECOLpnd Nag b gontayning

t hafo i @k AR +ﬂ@?i'e dhﬁ‘% qﬁ%g?wutt @ﬁoﬁh@&bﬂagé % 50<f;, the CIEX-
CH R-12.12 over Conpari son

L- adit rqaelimﬂerem@blmt@ﬂ st e SRS PNEE 24 1Al pyedies thar Egrginige HCI

oy TR Bl N R @it %“fgﬁ%ﬁiﬁew%&ﬂf}? & o
H+LCRE]-h2. l-BlrtgaMat deatdtdatidei n H+L Main Citrate,
0.1% Tvvqen 80 91.1

. 5 1
5. 6 765 iy it Sy St R i erginty Fiﬁg%ogonly
98. Iﬁn&ﬁs iQotOmicidly tB$he’I.CH]R BZ Blighi@foriauldBord but-aldo ibfikases the
2007/ 299 2 EX- HPLC Anal ysi s.
ey R SR e RN K
t hedeaﬁlliditlﬁn ViahtgaittieSHCI is superior to NaCl under accelerated stability
conditions, and the accelerated stability data further predict a longer shelf-life for the

CHIR-12.12 L-arginine-HCI formulation.

Example 3: Effects of Tween 80 and Tween 20 in Minimizing Aggeregation of CHIR-

12.12 Bulk Drug Substance from Frozen Storage

Frozen storage of the CHIR-12.12 bulk drug substance is preferred over liquid
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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elute before the main peak species and the basic
variants elute after the main peak species. The

weeooorngs2ed CH R-12. 12 and its deam dati on pr odRECIL/ES2007/066757

content were 5 nmeasured as percentage of main peak and

percentage of acidic variants, respectively. Figure

14, 15, and 16 show the purity, the content of

deamdahb@R R6RRYEL lcaAN agér@%an%ﬁ’ aﬁ@m woike BASJ, formation of

variants, respectlvel , e two formul ations. At
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produ ner at.ed

P o iRIRaer N AL b ot el R G EHh Bpring frze o
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5C, glydife) @loﬁé(codﬂf’h@sfgﬁﬁiéhﬁt@ reie be@efabesetem-s1. O agRyg
condi tions (25C) predict that L-arginine-HCl will

| i Kigjegingand ha¥ii€or to Nadl in inproving the | ong-term
real -ti nisSshaRithdubdd & forfRithRnlRpbachRORI Migimize aggregation of
deam dation. 20 In summary, this study denpnstrates

t ha®HEG02. pavluring e ring endricaving t Inghis ynanpesngeiws surfactants were
I's Oévgfﬁ'at‘éh iYorh@ t@) Hl@mwe %e]@ee}gtﬂa{vqml&e(ﬁ %%%at%ﬂ @FCHI%UE 12.

al so 1 ncreases conformational stab
CHI ARtliopeh 2 lsalgvélknlxﬁhaagg refgaltiiarm CHikg e ﬂalglswtanamwould

I -
ac oy SR SRl e oF SRR R B e Focre
st athaw sttrqps1dastadléwrb herst-pase d¢emancae\1ab1ng@15 usdigb fpreldlct thefpotential
gh e%%Z &1 mul mée&ﬁm%{?gaggr:gg WeeoHl Hﬁll ?}leeznﬁ% an%xtflaa%ng
Ag gnagrattermlly ooéur @hitikg lod@tchd sk ab ighsforbsibance f r om
Frozen Storage Frozen storage of the CH R-12.12 bul k
drug substance is preferred over liquid 30 storage
f ormMaeMglsal reasons |nclud|ng i ncreased product

2 ver | ol RIS b St S ATRES T PR BB

HoweMeiCDORS@BAI WAGe adtd fSiS CRILE MiwckMBOVTRE R 80 Brijdscad
stresses in protein solution by introducing ice-1iqujd

i nt JpoRicd ¢S aer Rusresdiiron Pigmagh hdiakeh Adr Astarand Medisch
St r@SBES respdcival ﬂﬁé%iyéa%&%% Bey 6&@8@9%@&@?&2@ dT@HIR—

denature proteins and | ead 2,gggregatlon and,
§%Z%Bgégmﬂﬁ%ﬁﬁﬁﬁpbwhﬁﬁdﬁvv@? f@epartlculates or
preC|p|tates As protein aggregates have been

frequently
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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associated wth reduced drug potency and increased
i munogenicity, mnimzing aggregation by optim zing

wW@e@va24299 or mul ati on conponents and freeze-t halCBUS2007/066757

conditions is very critical. Fornulation excipients,
such as sugars, polyhydric alcohols, am no acids, and
surfactants can possibly stabilize proteins and
anti bodlmefamm@%@@lg@st was embféy&ﬂt@ deRBMQEIROMAI2 protein,
ant i body study, a few _conmon used sugars, polyhydric
al cerainsronmpnoaas eyisile %@r%%é Vigighebseryatn yiggrmerformed under
ef f%tdhl\’l%h W%Eﬁrf%?&gﬁs@tlﬁc b for H@t@&&r@%ﬂlé &ﬂét&a%c%:@d
triggered aggregation.” However, earflier s d| es Wt
CHI Rartlc;!e Counsing e HAKA G/Revags was wed t wypfebb(isibie aggregates >
tre ol I
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SI gfmllﬂq)}@ém ﬂqzernmhkyémdgwmg diaingtersaff nOEpRer ahd ag@reghtrsiand the
free2| n S&n&é@&ygﬂng This study focused on
fork rﬁl I'on approaches to m nimze aggregation of 15
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rﬁy [l quljrfact ants were evaluated in order

to rﬁ”ﬁ TEThE Y 88ze- t haw i nduced aggregation of
CH R- 1Zhd Zampl& fohthd Glacdetthave study wiee lpyephfeafromh@HRc 1248l drug

PRt AL i 82 T R et HF bR 10 mb

St UdMiunfoidr888itveactd, @8z @M Nh@Mast JIeS.S bigersb e beby @a@sm
Wor st - case scenari o eval uati ons used towpredl ct th
g

pot eHeWe] byabe pdskitiqnipd virgingeiseiaees (- Sefr >9foonagérhé§%.l%0@vmg

S honbngbniB e fs: FIn@8Z M A wRBIEG, BB 51 Gnd PRASNEFSe Bhdnkample of
occur duri ngﬁl ong-termstorage and transportation,

Mat 29 mhwas fillgq igtogbasy pialyaneg S@ECFeétt% Owrwg‘mezm&afr@ﬂ? apd
# L&%n&?&éﬁhaﬁlngg}m%&mope?éu@@& ﬁ%gﬁ%%& Wit ?arﬁb‘i&dat initial

for this study. Tween , ]]
PI utirag{tiencr @ndefitas emhrf@h@s@dww@wwswgma lweXFmHBd K@rrC,larlty and

@m@l@% lt%?%&oggech Cel l gro, respectively. The

pol ycar ottle for frozen storage of CH R
12 12 drug substance was purchased from Nal gene. 30

g"%dﬁszgfé‘}%%zcl 5unt he control sanples, all other
san'p e &y ¥%ed to conplete freezing at -20C

o r -60CdHRH m/\Hcﬂrbg/subﬂm]iﬂe&dste# Wk a2 Inond st PLOTO V& were

nmul 007/.12
peTRORDES FobEmsttrid BBy DHRGTR [ R abR EpEeRtRe aia

enpi S(D)(EM Na@l daﬂ?bHCSt 5) CiilldRVékﬁgy]tHe mdittcﬁlolﬂ 010899 (W) 6 DMden 80 or

no SI bl egat e ual rvatjon was

S N e R R A AR

| NnCpolych@on&lebats 4Agd sivtj&dtddl 16 fiedditd £ WL QSR tHalveHdialambient
temperature. After five cycles of freeze-thaw, the samples were measured for sub-
visible aggregates > 10 um and > 25um using HIAC-Royco Liquid Particle Counting
System.

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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Particle Counting System (H AC/ Royco) was used to
count sub-visible aggregates > 5 10 mand > 25 m

w@ywamee9di ght Scattering Anal yzer (Ml vern NaP©I/US2007/066757

Series) was enployed to determ ne hydrodynani c

di aneters of nononmer and aggregates and the particle
size distribution. Visible Particle Evaluation. 10 The
sanpé@Rnin@r0-6.08, TWRE26-dhb W 553)WdYe WANBR TR %ér‘égatésﬁﬁfﬁlg

CHI R-12.12 drug substance Iot #UA7870 and
TCRymmigighisYeaiitreng ARghecT or nul ated in 10 nM sodi um
citrat e/If}JnEﬁﬁchl 'Sgatteyﬁg M)Nﬁgtpos&?g cﬂ&'ﬁléesﬁhplﬂiycﬁ&fynamlc
solution by dialysis e addition of
vardingerpd| rpelélﬁbag@hldmn@ngwwnd)ag@ﬁgwér@f the pyeasured diffusion
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tenp erature for-u 0 €ight cycles. The sanpl es at
in|t|al tinme (tlne 0) and after each freeze-thaw
cyche were visually exam ned for clarity and visible
pr £ at es/ aggregates. 20 Sub- Visible Particle
Courikible@dfreld By lidatidn.ug substance ot # UB 1291 and #
PD01070 were farnmu) ate t he sol ution
CHI R- 12.Tpble Hsgmmarias drausiy ‘is ﬁ‘FéGSB‘i‘IﬂIbFeEVaéIGP “mﬁr.%g Vhigh was
Na%rlor & 1nﬁfdtn5g B freéRlthawedidyalthe sa@ﬁfl’ésﬁﬁe@@sl%ﬁtl@o&léy@nt
(W v) of Tmeen 80 or Tween 20. Aliquots of 20-m
f or Wtoxt visihleoagamspates/ Riesiritaes| Mg opf frseZié@%V%a few visible

pol ﬂa@@t@ﬂ%%&plbﬂéstfb%dQﬁ] g1 e b8l Ridnd \91t1{di1€ﬁ1f7y| ardGec?sturfactant
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cycindgn e fq’m@éazlén& ¢oARININHE0 HaTVes ochérecidpad rné@lef or
S u bforr}{ﬁlg‘t'id?ig @orﬁﬂ%g gy £3 (@/Vj"ﬁrl_f'@ Saa@%eﬁ a8 "i_’tmhél §drﬁ}ges containing 0-

Royco Liquid Particle Counting
Dyn(aﬁ%éwm Ghrose Bes: dhe W@pmgbgftsmslg OF@r5f’/®9 SVdWéﬁJ weos 20 gid

cyc r - )
Gy oy 5y il Bhdhth Rt S ooy
L- aflgs nigaestsHiBigen 30 mdvingre < ABctO20 Tied? 82 BPreventing the formation
g C'SI% a\lsl\réc%) ngéelu 36Z§gt7r%%%e %Imgrpuélﬁelﬁ g eeezg,—tﬁg@ -crl;yc es%rrll]oﬁ 34 gluo ronic
Li gifis vgatinelr i fRntdteytar Twdoy Iﬁaund:the@mo Scattering
(DLS) spectroscopy cal cul ates the hydrodynam c

di aneter of particles including nononer and aggregates
fromthe nmeasured diffusion 5 coefficient of the
particles using the Stokes-Einstein equation and the
assunption that the particles are spherical. The

nunber of aggregates species and pol ydi spersity are
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observati on.
initiating the freeze-thaw cycl es,

were slightly opal escent

aggregat es/ preci pitates.

Resul ts

al |

wi t hout visible

10 Visible
Tabl e 4 summari zes the results of

At tinme 0, which was PQI/USI001/a56757
t he sanpl es

After one freeze-thaw cycl e,

a few v ivsidbperand ggregatl ashRieeiukrd &tn@stichehiBelind dncalrdions of

thesm{oaggnnul ations w thout any added surfactant, 15 and
I LIL} t hC f\.u IIUI u.t I UIIQ L;Ullt ul III nﬂ O O 05(}/\1 l””I ‘l\ Cf T‘v"veen
80 and in th&™"fupildt Bﬁ%“MEBaﬁfl‘%“Ai’ﬁ l??dMT)‘CIGWGTW?W V)
BEelilSj)Con'S5 as vell asiin the sanRI es containing O- 0.5%
(W) Bl dr'ordi ¢F68.| The sanples cont’di'ni ng 0. (5% 0. 5%
(wbw)  Tween |20.aelird ot sfhow. any | agge egat bs oaro ppt SO, ppt
LR o R S L T R SR
T CTCTZLT CTTTAVVY, LILILLIE™] OUUUCOL LIAAAYAY LI J L] vl C CI 1 C\zl.l
t hdf* Tweeli 80 il prlevent i mg®tiie | of?’rﬁT”Fan 20°°6f" T'ar ge 504w
i nsel ull escadgr egat s fss om{mubd i pl esérr@@ze;t haweeycl @S .so afewpp
BrJJ. 39 and [FTULoNIC B8 WLy MICH, [€58 PITSSHNE | wowm
en—80—and—Tween—20- AD200 24299
PCT/ US2007/ 088787° " Talt &'24° mM\?Fé‘%%ﬂA“ddiﬂﬁ%Ndfl ate&rsf CH R-
&2iod@«iin the citrate-buffered formul aFtTi ong with _—
vaf'Vi nd condent¥atijon8 of | sfit'f act ant™’ Fognul &'f on 20
ngled  QHIR- 12012400t 180, AiMeCI| t rsatre/ Ci t K. ﬁot Acid, B0 nM SO, ppt
NeGL~ Wegn 80, PHI5. 5, Tween, 80| CONE,, (W V) TR IXFT™
OXFT 4XMFT SXFT 6XFT-8XFT 0% SO-50—a tew ppt—SO—ppt
SO™ppt| SO |ppt*°SO| pgt SO ppt | 0. 05% SO so 8 few S0
ppotlo%SO asof gw ppt $O, sppt | SOso ppt SOso ppt | SO, ppt S0
0. 10% SO S0 SO S0 [afew SO af ewppt O af ewppl, SO o
afewpptl—0.20% SO-$O0-SO-SO-SO—atewppt—SO—afewppt S0,
afeppt] 9. 30%°30 $O SO SO S& afewppt SOl af eppt O, °
af ewppt For rrmclmaltn&m@ﬂg/rz&mngl o @l e 42 15d:s Nacl € 351Ms 5
"'rijgsrcgct_ ottt Acid, 150 mvirNaCl 7 Tweemnm 20, pH 5.5
ween 20 t@ornc. sfw V) KO LXFTx@XFT 4XE&F S5XFT 6)§Eﬂ' B8XFT  sxrr
UU/oopU 30 a Tegg/ 1ppt O a[Tew pp SQ, ,PPUSO , ppt$0 =
nnf \_,V, ppt 8] 10/-\ SO-SO-80 SEP) , a %e\vl\vl 3pt Q a fe\vl\vl
p“t‘”%SO piit SG.*‘@B’% SO SO $& SOPSP SOST (. 1%9%%‘86 SQ 50.afewppt
SQ.&0 SO S0 |SQ: Qe 2050 :SQ: P&, SOHSO SQ SR SO 50, a few ppt SO, a few ppt
0.20% SO SO SO SO SO SO, a few ppt SO, a few ppt
0.50% SO SO SO SO SO SO, a few ppt SO, a few ppt
Formulation 20 mg/ml CHIR-12.12, 10 mM Citrate/Citric Acid, 150 mM NaCl, Pluronic F68, pH 5.5
Plur. F68 Conc.
(w/v) T=0 1XFT 2XFT 4XFT 5XFT 6XFT SXFT
0% SO SO, ppt SO, ppt SO, ppt SO, ppt SO, ppt SO, ppt
0.01% SO SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt
0.10% SO SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt
0.20% SO SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt
0.50% SO SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt SO, a few ppt
Keys:  XFT=no. of freeze-thaw cycles; SO = slightly opalescent; ppt = precipitate/aggregate
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0.50% SO SO SO SO SO SO SO Fornul ation 20 ng/ m
CH R-12.12, 10 MM Citrate/Ctric Acid, 150 mM NaCl,

w®eooj7/13899 pH 5.5 Brij 35 Conc. (wv) TO 1XFT 2METUAXBT066757

SXFT 6XFT 8XFT 0% SO SO, ppt SO, ppt SO ppt SO ppt
SO, ppt SO, ppt 0.01% SO SO, a few ppt SO, a few ppt
SO a few ppt SO a few ppt SO a few ppt SO a few
pptSubOstlz@%F%Qz&Q;maz&ewpt SO afewppt SO, af ewppt SO,

af ewppt SO af ewp P af ewppt 0. 20% SO SO SO SO SO
SO, a f&wplsprshew thy waaws%tagg@gas@ﬁ%ow B ndof swats@itgpacid-
a flﬁl\ffe%tfoéglatﬁng EWtRRA Vf&ﬁ?%tﬁ@ﬂtf&ﬂo%%fﬁg&le@ﬁ 80. A downward

12.12, 10 mM G trat ric Acid m Nadl |
Pl utlf@ﬁll]@thpﬁu@VlSl[bH mwrtglomoynts wrggbsexyad as thoul wyemad CDR¢eTtration

2 XFIg%%% g%greggg:ﬂ- tl%éﬁﬂ- 516?)%/8 Iggbc?‘% og%g gv(%?glaod?sg &hggtfween 80

SO wa afoew ppro (8@,) saggeeumgdpt aip@priatefcengeppatioB@r the fiwwl Tween
ppt8 {)ggé[%p 0. 10% SO SO, afewppt SO, af ewppt

SO, a a?f ewppt SO afewppt SO afewppt 0.20%
SOSO afewppt SO afewppt SO afewppt SO a few

ppt Tal ub 1511\3,Ye chle olihts mt ?or 1 ns tammg% m%QHIR%l 1? Vl\{) mM
p pt ci te O%Q’[ NQCI aﬁé{\ba% ntra@on /V) weéh 80 at pH
feV\sﬁppt SO, a few ppt  Keys: T— no. freeze t haw

|l A SO — cl i ahtl vy ANnAal ncrnANnt - nnt -
CyCI C9, LA E=2 I | ulll T y L'uJul CO\JCIIt, 'uJ'qu —

pr E_CI pl tate/ aggregate 89ub\%g1@qulzélg'8(ﬂlgt9/%ﬂ after 5 Freeze-Thaw Cycles
PCT/JReQ0dh 066 £& ko (wab-[ VI ST DI € Particre[Count. Tabi e

5 ghows the sub-visible aggregabes counts per rd2s5qi
citrate/ ctbAwensri d- buffered fignul ati ons cont akhi ng

varlyi ng éoneéwmerdk i ons [of Tweenl480. A downward trend
i n lthe sQB0% Teden$oa partlicle coufft s was ohserved ds the
Tween—80'28ALuR1 1%t | on |5 | ncreadhd: the decreaselin

the sub-visible particle counts was nodest when Tween

80 was TabrWhOwd i @w! VidibleS! gglggaésl dognt P& rﬂm&m&a@&&mc
concentratl on for the use of Tween 80 was 0.1-0.2%

(wiagjd-buffgrddomulagions with ppVEhQYA T veen 0. Jdg ﬁg&regaﬁﬂ gyt were
for il gtb RRS &ARL&ITING TARBD A tmoﬁnulaf@onl AW hehCrvdvh 26 was

sodiumvcitrate/citric acid, 150 , and varyi

ng
con&@rte () ekabep @ez%rwse )m [ sméhle%gragatwou&s glmost

&y hee Bp b B et e P A B S P gppond
TvveQa% 80%1(439. 23

Table 6. Sub-visible particle counts in the formulations containing 20mg/ml CHIR-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 after 5 Freeze-Thaw Cycles
Concentration of Tween 20 (w/v)
> 10 um > 10 um
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

Additionally, Tables 5 and Table 6 show both Tween 80- and Tween 20-
containing formulations generated very few aggregates > 25 um, and the Tween 20-

containing formulation generated fewer aggregates > 10 um than did the Tween 80-
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0. 05%'ween 80 148 3 0.10% Tween 80 44 1 0.20% Tween
80 39 1 Table 6 shows the sub-visible aggregates

weownts2per m of the citrate/citric acid- buf P€r/e82007/066757

formul ations with or without Tween 20. The aggregate
counts were 15 greatly reduced with addition of Tween
20 in the fornul ati on. When Tween 20 was 0. 05% (w v)

ante RN fobNBasIRGHEAS 8ydldd of Ee8 Mk | et R1ABAIEP 8RS 20 is
counts al nbost reached a plateau, sug estl ng the
appPoseliagtee dsndavser 89 ingninsrizmgdisrfonmiin ot zyemlae aggregates
0. O @ﬁ/ﬂ( Y“i‘ }@ c1trgt9/cf[ﬁcba\c@d ﬁuffe?éépfoﬁhlﬁﬁtmne particle

counts in the formulations containing 20ng/ m

CHI R- 12 Besed onghengsultsaeliTaintescd. 6r andeh Eiveen-20 rapricepnts pagefamed

20 GE TR P DA FORRRHAAL ARl I daiiioly SR TS

Fr eforreul Ttivam @ymrdisgly,@ddbieml satlicowepfcomdueted t@irthey opjimize the

o oTheaion? I PSS DR e o Y irfhaf T EP Bl 8 Cpyr-

25 2. 25oAndatianendhd fprmulatiane £205mgmd CTHaR{ 18.18, KhoM soditun

goriapait sty THERMLGaieBarbel 3 B npeliafie B0 Tieen 20,

20-pKC 0.5} @tmiphgafca fivtl @HIRS 2. gedag aibetndcves CBQ@OGQBI eGml

> m than did the 2007/ 1242 )
PCT‘/%MW/SEB‘@B %‘?’erecfgmﬁéﬂt% ?%?g“fpd?fyﬁ%\?l@%’%%teo‘?f)t‘iqﬂtaa Supjected to
cyctr&sin@ht DOBCZRHhAANL atiehidne fpbiturd) P i@ tCan IR TR Breeze-
is nore effective than Tween 80 in mnimzing the

f or hal FEiesothe SQpmiptian s les gy epstsasd f@rﬁu'?wlbmaﬁwle counts
12. &&gqqmrcakwc@ufqﬁlldqaaﬁi%le%o@lu&f e teshRd drbbdhh e Basatd 7.
on the results in Tables 4, 5, and 6, Tween-20
represents a preferred 5 excipient over Tween 80 to

M NPk 7. EsubRigivik Q&ﬁ%%du@t'ﬂm@fe foAQ@i6d a(tn%ﬁunll; By %1%1{3-1212113 10 mM
f or satithnaditr@nSric 446,Q O GVl ng}gyune addis trnlvomal:thlaiﬂa 023, TR ENE0, al pH 5.5.

condgGi Stk arigr e ,\ﬁ&fme'coumvmls'mmw“ e LAt e O m
Tween- 20 pegded t o[ OIBELAFE t TE phPIXFER T[0T by (FIYT TURENFT
I N [CH Re% h2enD?2 T orjmul atazons. [The ifcor mul ati1 ons (2 5
ng/im CHPRIen202 10 mtsodiym citrate/cit?ic agid,

2
150— 2% g0 ne it B ol oot B onilhe  0lg 204l Twedn
Ivlobsw\%enlzd LA =] 2’ TV & LAY 9“ A\ A NEI LA 2N UOU- (=A% IVV\/\III

1

5

20,[at 519 Tween 20 6 7 1
0.2% Tween 20 10 64 1
*Key: XFT = no. of freeze-thaw cycles.

After five cycles of freeze-thaw, the samples containing L-arginine-HCI and
L-methionine generated much less aggregates than the formulation without L-
arginine-HCl and L-methionine, i.e., 169 particles/ml > 10 um versus 1439 or 1671
particles/ml > 10 um in the absence of Tween 20 (see Tables 6 and 7). However, until
Tween 20 was introduced, L-arginine-HC1 and L-methionine did not significantly
reduce the freeze-thaw-induced aggregates to a minimum level. This suggests that L-
arginine-HCI 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
freeze-thawed samples containing 0.025-0.1% (w/v) Tween 20 remained comparable

to the respective samples prior to freeze-thaw cycling. This indicates that
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10 pH 5.5) were prepared from CH R-12. 12 drug
substance | ot # CDOB3005A. 20 m formul ati on sanpl es

woweee/1242p9 ed into 125 cc pol ycarbonate bott | esP@nts2007/066757

subjected to freezing at -20C and thaw ng at anbi ent
tenperature. Prior to and post five freeze- thaw
cycles, the fornul ation sanples were neasured for
SUbfoMhhiIng cOMibing TR &N TombBb i@ WHACROMEQHCI Siidi 1d
particle counter. The results are sumrari zed in Table
7. mathiorigp Eencratedgniyinggn pHI-wsilraggiegaese diint I viepn 2his the

fo r&'éi Aot ANRe SRARLIKIIH (et e?f@ctﬂgll %mfﬁﬁkéﬁ\ C:E?IR]-I% 12]{90 nerating
sodlumc:|trate/c:|tr|c acid, 150 mM L- ar gi ni ne- HC 5
mVl Qubryisi ¢ eggrepates gurglgj%ezmg end theyingt The-piBcgye concentration of
Co r rto Counts/m > 10 m
Par [T T agﬁ%tglﬁnnﬂ&ﬁgggang ?M Por to FT Post SXFT*
Prior to FT Post 5XFT 0% Tween 20 23 169 7 5 0.005%
Twe ﬁna ééds 0. 2in 3,25% Tween 20 56 1 1 0.05%
Tweer &g 69T 60 een 20 6 7 1 1 0. 2% Tween 20
10 64 1 T&ble’%&hws KB mean hwlrodyhathicekanetdrvéitiepyeickes,. 20

Aft er Ve. C es of.freeze-t haw,
orlidihSies 550 Brn il iR b Ao R SRTREERR 42 42 o
muchylaessLigbgScagainganilpanddidveedfoptyndbrimed fpesict hﬂa:llltthé.samples
ar gi ni ne- HC1 -net hi oni pe, i.e. particle
> 1161%FH V@'r%Qﬁgﬂf&%@eScﬂfI}rfézFfﬂa‘ﬁa?ﬁfli‘%’fne@W@mfé%( Sf
t hemaymenegecRl. TviE QIedds a(lstﬁ@saﬁqbésaﬁer@mamy cB}npoéd@\wver ,

until Tween 20 was | ntroduced, ar gi ni ne- HC1 and
L- BEHIMSH et P gy Aet ofdieger t#wawey 5V pg s (Ippssibly dimer or

f r e@zRnthigit doBHUGA RIBLRAGRAL 85 the Qarfpl & WHIHBUITE4E40-and with
Thi s su/ggwsts that L- arginine-HCL and L-nethioni ne

ar 0900 6V Tweear0] 3p sbeiely the dncrqasqsiit hydrgdyngmicrdisamaser and
t haﬁ&l}c{‘s%xgﬁﬁ m&&g&g b&ﬁan%%%ﬁol% (Jv@v THRAD bk Hdtfe
sunmari zed 1n Tab e sub-vi si bl e aggregates
couthargeof hy(if@@@@@lq (h%mﬁ@r agd thslpely disoersig values, 10dioRBEthey %
(W ' i

s e PSR SiBIRLMRLGRIBACR dopiiploabiP s,

i ndiooadtes. t hat -82 WD 2007/ 124299 PCT/ US2007/ 066757
formul ati ons contai ning Tween 20 in conbination with
L-argi ni ne-HC1 and L- nethi oni ne generated m ni num
sublable & [b{ngmalggx &cg@tl@naliﬁq o HIRAeid e i@ and gtier fie@ cycles of freeze-thaw
exciff @mmlaiﬁw cpipniseaP pelmBEHIBA2 4 &ml\éforhé@tcuﬁ%wc acid, 150 mM L-
mi i EEt SR MBS PG BIHG EREPEE TR E 02U B P ERh et o)

aggregates duri ng f Meehidngnaaind t Rdwisrgly The effsective
cor C%(}ﬂ‘t@]illl‘é?{l ?)5 ﬁweﬁrf2 Dlameter mm) . Monomer Species
Prior to Post Prior to Post Prior to Post
FT* SXFT* FT SXFT FT SXFT
0% Tween 20 12.2 12.4 0.047 0.055 100.0 100.0
0.005% Tween 20 12.2 124 0.045 0.045 100.0 100.0
0.025% Tween 20 12.3 124 0.035 0.034 100.0 100.0
0.05% Tween 20 12.3 12.2 0.035 0.031 100.0 100.0
0.1% Tween 20 12.4 124 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; XFT = no. of freeze-thaw cycles.

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
aggregation.
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5 Tween 20 was determned to be 0.025-0.1 % (wW V).
Dynam ¢ Light Scattering Analysis. Table 8 shows the

wore@n/ 1ol odynam ¢ di aneter of the particles, PCT/US2007/066757

pol ydi spersity, and percent intensity of the nononer
species of CH R-12.12. The 10 Dynam c Li ght
Scattering anal ysis detected only nononer species in

al I the 13mRh&s, B Phedn202Rd TRRSE 30 ha(e bsaﬁqbﬁfd t8'minimize
freeze-thaw, as shown by 100% i nt ensit

monortE 12 hhegeeegatiorrdusing {igeraag andahawing e'fl @aaﬁﬁmee cpBgeatrations
MR $H e R PP R Fv Qb SOWr@I% Fv? EndP0. ‘133()02| (‘%‘V?v % respectlvely
freeze-thaw studi es, few aga ates (possib
or Tweaneny mﬁﬁegffpcttyeélwméftwem intt @ad@\ﬁ@wencemﬁattoh@f Tweeze 20
Sa 0,

%h&g%w'e 'ﬁ{}ﬁlﬂ%}r aIM\@)EQnt %ﬁteh@ ?%‘(I:n\r%elglgoe X %ﬁl%g%&gﬁ %]éaf)rlﬁvgl This
d| attetydras émmonsp@tbq/diatstbea@uttoyl of T eptsmnp b@eem@nbmpﬁT\mgen
0. 02 w Twee | i tt an
hy aRfI'm COIﬁbI}lat erlﬁlalﬁ%g? LT p01 anélI Srblgtrh%ol% e%glf)les the storage
i ndofcthﬁ Glmge/tlltr&yamd leufferqiaCHIR:- 12 l’ﬂebqbl{ évp smhstahmm I-Zi)oﬁfor below
m)no1 §1 ﬁ %1 a ﬁem abl e aggregate formation. 20
TabV &' BT STEHEN 28 gg " Scattering anal ysis of CH R-
12.12 before and after five cycles of freeze-thaw of
thefor alson co tta|n|rt12 PRy 2.52, 10 mM

mv L- netmlb IlioNGag AR ¥af L@gd m@s‘eemlé aﬁtagwﬁst 4@V Ry &%n anti-
of Tween 20 Mean Hydr odynam c

Pol {AF&#Ebed: %ﬂ%ﬂ&eﬂ@ orghiese aSS@@r?&’éH? pRipipesh fgrxamRledy

20 ¥ 180mt Rym {oais VRNREBHMIRES1I8Ss u&d/e%gbln bhs@ectophid?0St
Prior to Post Prior to Post FT* 5XFT* 5XFT FT 55(FT

0% cpppagip g deseriped m Dp @rogtger af (H598) é}@whek%@eseam@.(k?@@w/% 321.

vve il fggth% Lisie lszdlsjoe%e% g}vgh Qc %%gbl%% 1%121%%8&9 anagTI %éa’%o are

Twedenlerd byzr.e@trrmzt. witlpS 0B Ldewdt Moyl estaoodJ cetls arvgemmedh by

12 S350t dit iy 0ol R Re OShiatay

f r eetbiotufoaivm Hepimide. hbe pwity bf e multihgﬁl lyyetioegte pRPaBagedan
on { h%eé@e& M %Iﬁhre%snrnr\ﬁgﬁolfﬂmtesc F laée (t%h Qn%r dz%ogmAb B1

count S, nam c qer ng
t he(O@»pnerrﬁlmechmntRA@tdr oiiti- CED3I5\m®l1nOK(T3 washd ﬂaeram NBdnd a
nim zin

Fr SRR e U SR ORE T i ah 8

CA), and FACS analysis.

B-Cell Proliferation Assay.

B cells (4 x 10" per well) are cultured in 200 pl IMDM supplemented with
10% fetal calf serum in flat bottom 96-well microtiter plates. B cells are stimulated
by addition of immobilized anti-(IgM) antibodies (Immunobeads; 5pug/ml; BioRad,
Richmond, California). Where desired, 100 U/ml recombinant IL-2 is added.
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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-83 WD 2007/ 124299 PCT/ US2007/ 066757 In summary, both
Tween 20 and Tween 80 have been found to mnimze

WERHIOR11R2992 aggregation during freezing and t hBeU/I§007/066757

The optinmum concentrations of Tween 20 and Tween 80
are 0.025-0.1% (wv) and 0.1-0.2 (WvV) %
respectively. Tween 20 is nore effective than Tween

80 in t hafantaghPNeint KABRRMALH &Ly 8BS ﬂbft s@i\ﬁ@aﬁly%estﬁnulate human
reduces the nunber and extent of the formafion of

aggpegfhpresferasion in Hopresqnsg of immabilged aptiygM pipig the presence of
demgﬂﬁgbql%@gmﬂé?xaﬁm _Addition of an optinmm
0]

concentration Tween, preferably in conbination
with L-arginine-HCl1 and L-nethionine, enables the

st o%%%gericg} %Z"if{lg lltfrrgl‘i a?zmg Aks?zy aci d-buffered

bstance at -20C or bel ow
wi t hout For tysfiirfg thaatttﬂﬂa@@amg@Dﬂ@monqcmorﬁkamipbdéesmo swmslasesB -cell

]]: or Aln ttel%ggrrﬂ {nsat cuﬁu}elsﬁslt%r}{ a aloé%u% Jro tﬁ:%QSCAB%dnbg n?ﬁereau et

13w ng assa Sess
act (1991 )Scmcea(m%ames L 70CDbs et iita ttnnsi&ctaﬂﬂlaahbsmx&emmg the Hﬁrallellic

| Savae PR G P8 Gheahn rEhRRRLF Filligedn nacoorom

undefeggidig it tha pickdnec bt 6F trahFe@as esltsi(atakatedSvith 5000 Rad) in

Roctl PP By g 1 1B b i gt PRI Hlrecombinant 1L

di spepged awlitibn 50ad Betlidiedes cclphagatwl € amereNKthe elilnse
are depleted by treatment with 5 m\/IL-Ieuci ne . met hy|

o stRPSTS A Aricagpiheusy enfigRAPar pyare gtled giconeengptions varying

r 0S@§h 11519%/wn &dﬂz@b%%meawbmlﬂ%ﬁoﬁ%f RIEBRG) aisés%@d BFm¥stiment
2- am noet i sot hi our oni um bronmi de. The purity o

f

th eofrﬂ@gmﬂmp HigOBOTaia Haley {7 eunon d P AP ernubing "élﬁh Hpthiyaidine.
checked by indirect imunofluorescent |abelling with
anti-(CD20) mAb B 1 (Coulter Cone, Hialeah, FA) or
ant inhip@ioB y/ baE-§mgare OB 1dvd Privéfeiatiom Usivg Ylnaigenig Anti-CD40
FIT onj ugated F(ab')2 fragnment of rabbit anti-(nmouse
I g) yned, San Francisco, CA), and FACS analysis. 25
B- Cel | E‘rrmdgoﬁmaalltlr@imoﬂmswlona ap@bddses (W Als)l@d aksebe wel |)

ar € Crl"illctte{l'{;%e %é/ theif 'c%oht¥ 0 1“41)1%A tst;ilrgglla I}tlffel lt}‘e]iaugL To1Lh By an anti-

fetd rumin 2o
pl afe40 arfibodyt dush as 28 (hlsvn kadvaths SGIN- a@de}ncmm req)brtedly an agonist

i iljzed nti-Il\ﬂpnﬁb é nobe (ggé

a1 onac W Eimefifishaf b bR R e o o1 Cancer

U nkesr ﬁEMbim&rDtusing-ﬂi?: B-8eclbPldBfbratidh) AV@IS/)dIes’b@ibed above. Human

concentrati Jtest noc: t i bodi es ei AbS)

ar e %Sd‘g”é% %?ﬁ ?4h’ia Grgetel)gre ﬁf‘b i eV {h¢ prosence

pr abfiah@N @Ol bStoBHIRSSE el (SAYmP AN aifRasu) ar$2(% (1.25

the incorporation of (3H)-thym dine after 18 hour

pul ;ég/lﬁa Varyang concentrations of an anti-CD40 mAb of interest are added and
[*H]-thymidine incorporation is assessed after 3 days. As a control anti-
(glucocerebrosidase) mAb 8E4 can be added in similar concentrations. Barneveld et
al. (1983) Eur. J. Biochem. 134:585. An antagonist anti-CD40 antibody can inhibit
the costimulation of anti-IgM induced human B-cell proliferation by mAb S2C6, for
example, by at least 75% or more (i.e., S2C6-stimulated proliferation in the presence

of an antagonist anti-CD40 antibody is no more than 25% of that observed in the

absence of the antagonist anti-CD40 antibody). In contrast, no significant inhibition

-85 -



10

15

20

25

30

WO 2007/ 124299 PCT/ US2007/ 066757 An ant agoni st
anti-CD40 anti body does not significantly costinul ate

wheovan289cel | proliferation in the presence of PCT/US2007/066757
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B-Cell Proliferation Assay. For testing the ability of
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the resence of _an antagoni st ant ti hod

SEPY AT Pyhie T erlprcgndeied ate @%8%@ 10&6% ik bgges in the
t h SpraRhAAAN| | Bim APILTA-&P40 ngﬁﬁ PROMYWen Eﬂ;zlc(@%ﬂj &k J. BPnunol.
significant inhibition - WO 2007/ 124299
PCT1085D d0-PR O 66 7Sl supernatant is obtained by centrifugation of the cells and stored
at -20°C. The effectiveness of T-cell supernatants in enhancing proliferation of
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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woul d be seen with equival ent anmounts of non-rel evant
mAb 8E4, directed to (3- glucocerebrosidase. Barneveld

w@eooal12429supra. Such a result woul d indicate tPer/Us1967/066757

anti-CD40 mAbs does not deliver stimulatory signals

for the proliferation of human B cells, but,

conversely, can inhibit stinmulatory signals exerted by
tri gger i Q{antd24Ristiinti e DR ANBEH%n bt @C@ﬁﬁrbhf@fhhbly atrh@fted
Assay with EL4B5 Cells. Zubler et al. (1985)

| nnl‘l}’rfb? EL4Bpgdh ling 3o gpgplcs By alrlcasti’Yh at marerig: aEMBS -induced B
su b&'ll%?(ﬁlfé}gtlémﬁ t}féq}t'ecs@nctemf gﬁ)ﬁﬁa%%hlsf"aﬂtl' @1940 M@M’y 1§§0 more than
EL4B5, coul d strong 10 sti ate B cells of

mur35Yeofihet oheared io thegtbwnc%ofﬁhqﬁnt'cfgematt aatigffeno antlbody) In

di f({oﬁ{r%@,t 'c%hﬁol'aﬂ ad sﬁ@ﬁ"ﬁrs]%p@lfhi Roal ?(ﬁﬁ\?e Cﬁorhgg @ﬂic@tﬁt‘@fect on
cells invitro. I'$"activation was toun o be
antEIg@&imdldaefb@ndémtohémdlqmot MHC restricted. For

optimal stimulation of hunan B cells, the presence of
supernatant from activated human T cells was needed

but Han&: T Cell Help%@ﬂ@sﬁrahmdﬂechm bite@e/l 4B5 cel | s

wer e preactlvate rlstae
S oot ot oo ca Fuog By R'ep Thbpiseof
| n'ﬂ'iﬁﬁminoglloblﬂin preducessby B 9¢1R8 n a&iﬁ(@lﬂfﬂ)&lﬂgb(&iy cah be 40Oy this

. 144: 295 B- cel | aCth |on|nt
c ul ‘%’H?%tn a§‘§?§?18?ﬁa|°té“@f%?’ iPTCERS the ARUPPhGS hiliee B’Hlb“
eX Pigfnh B Bl Bul haptdus 1B Bats thdd ‘ﬁaver@blm’tinﬁlﬂat@cf inhwyRACcB
cells can be actj vat to praliferate and

di feepisetmgngey Wlbactlaﬁ?ql baeNr-18 8 drstl hplgerastay s In fysrnagper, 96-
al . wliLS8dd cuife plales E¥B4RQwithla/T: §8/diluabn & L&tk $lulald? Qﬁ)tl CD3

per well) are cultured togTether with irradi ated (5000

RadpADb EILBEE3/& €118, Amgsterdamalhseyethglends).i fs Miligpteeestipiatory
m cLApd §€ Ed&haén%%lb?m%QQcLB'ﬂWn QMREU? 'T\?PEHQCWBt A‘m}&{?&m

heat -1 nactivated fetal calf serum ng phor bol - 12-

my r ThetNetkeripadsadethaseites 8 1@%911@@@ SRTORLR LR B (L5,
su p&@&%@@ ThdXRR AL 28ARERhay, Y‘?‘%l?ﬁn’é cARMERBA!30B0 Rac;

at the onset of 't cul tur
i nc par\mll)nnnﬂllslrz&eﬂs(ﬁ@%mdveﬂi andylL& (@0 Uanl) 28 dddest The

pul with.[3 hmdl pasation, of T-
Cor PPl B ot o A A APt B EEPRE bRl
dengiltfyee atipctfaniris hﬁmest&B Mubscenmattolne of lpmes dgdendigGlin

D TieD AP S s skl Bfddno ) 5

obt ai nedn bye @sdirhdntGatna® fongiflat i eclB &1 0*swendrsdutied togather
rnatants in

-20C.. The effeclLiv f T- u

enh%Hik it la]i?rdé?i“‘il% §f$@23 r%‘b‘iﬁJJWﬁﬁ) E%éé’fq 1Plates, ﬁ%‘éé‘“@
cel dntictihd Ma®Sant Svith @6 tvafloR AEfkdhe MBS to @kfiBGkic\Re T cells. After 8
supernatants are pooled for use in experinents. Wen

as s&¥s Phigltdhefupeattays arg haypttsd fepibg detsimpipyivayf on
EL4BRminodiecamh ﬂ?w{ﬁnorﬁoe%& B o@ﬁ@l Thinfiheg1b®kin p@odﬁ@ﬁ@%ﬁﬁ@h

ant i body such gQ&2b) can be added as a

conteHpis asseggd Wotle dd-1$A 23529 éespéqe/d@s@mﬁh@%fr@% antibody of

interest is added in varying concentrations from the onset of the cultures. As a
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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An ant agoni st anti-CD40 anti body can inhibit B-cell
proliferation stinulated by the EL4B5 cell |ine, for

wex@nmie9 by at | east 75% or nore (i.e., EL4BSPCTIUSZNOT066757

B cell proliferation in the presence of an antagoni st
anti-CD40 anti body is no nore than 25% of that
observed in the absence of the antagoni st anti-CD40

ant cbwmlboaﬁs Ro GRAL thas 0% f GG edaR tcBhcS Hithe Aftagonist
MOPC- 141 woul d have no significant effect on

EL 484-G Il gnalody) ¢ By qonisgséaj cpetr%ltameb?dy Fiiffen MOREe(l#1 would have
Hel g Ifaﬁc%ﬁ‘yeffee{ orﬁqEélpl(ﬂ@lyceE 5&%% bl%ﬁuctf%n @y Belelis- An

ant agonl st anti-CD40 anti body can function as an

ant agoni st of 10 i nmunogl obulin production by B cells.

An gk - S%% Ctl%u?{ﬂ%bu?%?&ﬁt@o%ﬁ&ﬁd for this type of

ant-agoni st I'ng the anti body's

abilit y Tthe cpmeantitions q>frhmm@M; bmcll I2& gre oduotdddry HBYSB 96-well
cel at. . hay en.s 0

de ]Lélic'nlg I‘Pt ateﬁsa arc goape% V¥1ﬁ14{ C%%% usg a.ﬁlp _c};né?l?spgit(ﬂ%kb 'M%é?_lm (CLB,
heI @msteaismaj?he Nefthctrlands) oBwitlke i 2 L@6nl nise ariti-ssnen IgMl hab d102

Pl ahgty B Rtae thoRads gyt B™ S BEfififion fa 10

NetlhﬁMlOGn dBjes alsvashel TihedvieoBB$- [TDB%t'[CWe)én 2000PIBS-Aveen) and

added: s CL 1/1 CLB-T11, 2/ B
ArrsstaE’lr‘H%UPﬁ“th 5% R gﬁ?fi% iy e Blats tedbaebet Chat
ant37°CRas dithlreleldBuishs bf (Ekddt sanPIes!t AFaIvashBe bound Tg is detected
Net her | ands) . Subsequent | tonsillar T cells

(i rivaarubrde fonphat i‘r?a&’r with %@%Perweﬂqsy labels gioppepntigruman IgG
cel hab M@46.08(CV®) dr)mord@dshtihmad 16GnAb W1 1806 @g;))e Plates are

The 20 final volune of each cell culture is 2
Af t washgd HHpes anddyoprd porexidaseretiBwds, roepalgd be die| adﬁlltlee of O-
eﬂﬁ&?eﬁ{anh& Q3 é}{lf%%%d Hulfaf sﬁﬂ&?&&‘r&rﬁlkﬂmﬁ @Lﬁf) 15%5@1'8
Ig sanples i1s estimted
EJ@wwhéﬂd@%@Wﬂ@e@e@mqwhaw%’one enbodi nent , huwan
tonsillar B cells (104 /well) are cultured together
with irradiated purified T cells (3000 rad, 105 /well)
in 96- wdlhe apichat B3 andchal ed uniderc2btoanfer to©DS onmbredlmah one (i.c.,
\cl:meltﬁg af lre Og hed Irafngn%{te Qlt och}%ﬁoff etfl ea: L% mr\')lvlﬁgt{)F e){agl%IeT
haraaﬁMﬁdmémmohmewd@eehnmmmt|on of |nnunoglobulln
producti

POt B pditfe ShaGBte gl o Py Rt el (RE oM AL O are
desmdl'bhﬁié obehle GkWel difiteosasitiiledG41R: ﬂ%lvbMMhl@ﬁnvehﬁﬁnQTeﬁslhs All

qg)ﬁled in \éa % Boncent rations from t he §nset oh
thep FRUGREYC B BCAUGRY 4o MereifpisofpepsEedby reig e, the same
addegbnt Aif adth RARNHGEI p@tchtidalH Batditta P@Q@Morﬁ@@s spBdHidally and

I gG and I%laantl body . production of B cells stl nmul at ed

by Reividualiy ipdirated ypedncomerdd bygstesncsore (i . T

cel I -i ndugedormt kPO RRRAHGE hRDelYdR Rl hrﬁsohfé defd® by way of
presence of an antagonist anti- -87 WD 2007/ 124299

PcTusgroo7Agieszgple for purposes of clarity of understanding, it will be obvious

that certain changes and modifications may be practiced within the scope of the

appended claims.
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CD40 antibody is no nore than 50% of that observed in

t he absence of the antagonist anti-CD40 antibody). In
w@omnrnaepy a control anti body such as MOPC- 141P@DUBZI07/066757

have no significant effect on T cell-induced anti body

production by B cells. 5 ELI SA Assay for

I mmunogl obulin Quantification. The concentrations of

human 1gM and 1gG are estinmated by ELI SA. 96-wel |

ELIShapi pdg&G are coated W th 4 g7/ M | maxdem apkditen N Uman

| gGieradoncdVH 16- (PPOZE2REN002(8069R%r dam  [TPEI/USeddier | ands) or

wth 1.2 g/nl nouse anti-human TgM mAb 4102 (Tago,

Burlinganme, CA) in 0.05 M carbonate buffer (pH = 9.6),

by i ncubat i onNDICATIONS REQATINGTO BEROSPERMIEROGRGANBM hed 3

times with PBS-0. 05@RDIEBEMBIQLOGICRMATERIAD) and

saturated with BSA for 1 hour. After 2 washes the

plates are incubated for FPHAREKSIB7C with different

di | uti ons of the test sanpl es. After 3 vvashes bound

| g a“1 eq-—by nacub on-or a3 Cwith 1
The indica |ons made belgw¥elate {o the feposited microofganism or therbl ological matsfial referte h
g/ doX GRS ﬂ eb i d‘rrmuse nti man T G W/f—f
16 f\’l I n\ _"\ HR-B [P | MI\In I\Ill 1L
IMMUuUST O.III.I et IQIVI IMTRY  IVI'T L J7 UJ.

(CLPB) ID N5|FI54T@§O%[}E5085[5 washed 4 tinmes and bboiiiggerosits are identified on an
peftond ottersdonaeitiiovi ty is reveal ed by the addition of O-
phenyl enedi ani ne A¥eriganstypebyitdteéolladipfan st andard serum
(HOO, CIB) is used to establish a standard curve for
ealcHraEapgstanpfltion/fquing poglel codgrand si) " an  are used herein
to| refer to one of080bUevetspBlvione (i.e., 20 to at

| elast one) of themgrasqmspdryisiab0tobpeoysaf the article.
By| way of exanple, "an elenment" neans one or nore
element. Al publications and patent applications
nerekefredt i n t he S7pECI ficatjion are|AfHETNGeT ve_of the
| evel of those ski $9@E§mp‘?f29(ﬁ’e art to which thf§id42

in. nt i1 nart o e I\II iy HEP--¥ ne nel ot ot
AL UII bl CUAT TTI, MIJI LI "A %YL LI E=] ullu Pul. A2 N Y

apph | e@ﬂ|0t~>mwﬁw@~h@fvemawffnorpe@qeq&br ated by r dfieiomsiens prénued onan

t he I f each i ndividual publication
or Q?g‘f" 'negp’ﬁﬂgfag{;ﬁme% was specifically and

i ndividual ly indicated to be incorporated by
ref erence. Although the foregoing invention has been

described in sonme detail by way of illustration and
\?VIX atrp IG&%\EIDI é(?, kil‘é? I-%? ﬁﬁl?l—ﬂ&mc% Ia\l{s AI&E*KBET r{lf t}fcla i lcgtgrsflatre%‘gt] lgr alnigslgna}eJ States)

nodi ficati ons may be practiced wi thin the scope of the
30| appended clains. -88 WO 2007/124299

PQT/ US2007/ 066757 Applicant's or agent's

International application No. file reference

PP028228. 0002(325023) PCT/US2007/ | NDI CATI ONS

RELA$HPMNCATEIFORNBIEINEGH INDicRridwls (eIl Sibe) OR OTHER

BI m’:\l\ll hﬂl\-f-'_hi Al - - - - - -
atidhdHistetY bRIbi-#M b& Submitted to the International Bureau later (specify the general nature of the indications
e.g., “Accession Number of Deposit’)

For receiving Office use only For International Bureau use only ==

[0 This sheet was received with the international application [ This sheet was received with the
International Bureau on:

Authorized officer Authorized officer

Form PCT/R0O/134 (July 1998)
-89 -



(PCT Rule 13bis) A The indications made bel ow rel ate
to the deposited m croorgani smor other biological
woradoen2abd referred to in the description on pRQEULDNTI066757
line 5 B. | DENTIFICATI ON OF DEPOSI T Further deposits
are identified on an Nanme of depository institution
Anmerican Type Culture Collection Address of
depositary institution (including postal code and
country) 10801 University Blvd. Manassas, Virginia
20[1Abea22DRentSA Dat e of deposit Accepisdmaiomalpds@no. 17
Septeefrier 2003 APT282850092(B25023DDI TI ONARCTIUSBIIOTATI ONS
(leave blank if not applicable) This information is
conti nued on an page 40, line 5; page 41, line 2 D.
DESI GNATED STHOIGATIQNSIREWINGTQ DEBOSIARD WIQROGRGANADE (i f
the indicators are QBOTHERBIQLIGIGMMAJRRIALD States) E.
SEPARATE FURNI SHI NG OF | N&F; ﬁg‘\'l ) (1 eave blank if not
appl i cabl e) The indicatio STRYSY%2H bel ow wi Il be
subm tted to t he Internati onal Bureau later (specify
t h A ﬁdlcﬂlbns d]bﬂblbéfdw‘f‘elatb’tb ind d'e'p‘Esnéd HHéofgéﬂlkrﬁ FP3ther bioldgicabnaterial referred to in the
cce&e&hp&mnlbhgmoerres of Dep05| ') "For recei Vi ng O‘fl ce
USle_om FO mter ﬂa[I onmal—Bureau use ot v ,
@ESFRFEOJ’ with the international uﬁ'ﬁrﬂTp?sﬁsé‘f'FEBtﬂ‘*d°"a"
eof degppriRBnstinigs eceiv. th tF I nt er nat i onal
Bur eau on: Aut horf Q%@a’bﬁp‘?%@i”e&@ &0 zed of ficer Form
/RO 134 (July 1998) -89 \WD 2007/124299

TEIEBHYEE S/ HB BT CRAY <41 agent ' s

I nt ernati onal applG8ehitiiersitNBvd. fil e ref erence

PP028228. 0002( 3250283saPdigius200F22091USBI CATI ONS

RELATI NG TO DEPGCSI TED M CROORGANI SM OR OTHER

BI ga%é@lﬂ MATERI Al (D(‘T Rul e 13hi q/\%ceggwgfg)?f

in S made ow etoth te

mcr oor ganl sm or @e%? ?d&gl cal rrat eri al Py} ?%48 to

1 lIIC UCbLaII lI UlT Ul Jd C ’-|-U II

N 5—R-

| DENTARE[TIeNAE] TS (mvf b(e)n er d eposi t Jhis{jfognation is continued on an
ide 0 itory institution

a1, B OBl i el AP

can I on

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicators are not for all designated States)

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications
e.g., “Accession Number of Deposit’)

For receiving Office use only For International Bureau use only ==

] This sheet was received with the international application [ This sheet was received with the
International Bureau on:

Authorized officer Authorized officer

Form PCT/R0O/134 (July 1998)
-90 -



Address of depositary institution (including postal
code and country) 10801 University Blvd. Mnassas,
woRoogitmi2a9 20110- 2209 USA Date of deposit AccesBCDIS2007/066757
Nunber 17 Septenber 2003 PTA-5543 C. ADDI TI ONAL
| NDI CATI ONS (| eave bl ank 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
- WWHI CH | NDI CATI ONS ARE MADE (if the indicators are not
lgmgdesi gnated States) E. SEPARATE FURNI SHI NG OF
Aﬁ[@@s (l eave blank if not applicable) The
i'ndi“Cat

ns |isted below will be submtted to the

a -u?

SRR ULt} BT MGl VAR -2zt TR Y-Seae00d PARY 1o g ur e

ek A in by Prelonds U b

of the i ons éﬁe. , Accessl on 1'1?
Fresnided I AL P ooy
I nt ernati ona ureau use only S TR FROCED
received vviththein} W,gﬁ]ication"This
2&?%’ 0 el ved V\nt%il{‘%e N nf‘ ational Bureau on:

l'?.:i‘ \‘f’gt '

- (July ' 4299 78
Tuz (NATEHED ASRREX Deprdtnor dtideudy W y ME** 1 ts YAT0X) #- Z' A7
- Ido 1t: 7Z7 -rAxg 7ti3;is i7sfi DUD TREATY OX TIW

| N&E wwOGNL ON OP TUB DE. X GSJ r OP

M56s HaOREsA MSVS HOP. TI M VURPO S OF PATENT YIt UCW

| FEPrAfie[SP%4608 FO REC, Etrl M TIM CM OF AN Ol QINAL 3

POSIT ISSUED PU V KNT To It.UL3 -1.3 A vfAUMTY STA
Deposted/d\Fchlag MELMER TOWE IQ Tu > finu d Aaldr u

~ X}a pooEtor or Atloeaaq) cbfrun CO porada7 Attsa Kam

Y/ co .4560 liactaad S h'eet .1_Ma ryv\W, OA 04608
raentiotln o Bogeations”, 27 70| “ohi Rt stian
Mouse Mgbeiaata th{ zeaat SRtasiegor c by fl p ogdaiska pi gENt f ait
Mouss Hyieidpma I FRARIA0NGIL12: CHGCH2es6e B 21 SeTA%SE3 | $7

PT14-5542 Mg= aYbridoX * 1a3.$l D1 1.'.12. CMOGd12056
"Tho Sefbkiy woRDsban eFhyY DS Rt . 230ca> o1ty a. "
e bl D2 3G Ml 300 Bop Bl Ve Mo

been neecpied, ority nad hays

ATYOUR REQUEST: X Wo will foform you of regucsty for the steaing for 30 yencs.

‘Thestraing Will by made avallable i a parent oitice signatory to the Budapest Treaty cortifids ouc's vight to

receive, or I s U8 Batent iy lsyned witiug the strains, aud ATCC i sastructed by the United Stator Patent &
Trademark Offic: or the depositar to releage said sﬁ{aﬁlﬂ. " Y

I¥ tho qulturas should dio or bo dertroyed duciag the effestive tarm of the depasit, it shall be your
responsibility to replaee them with Lving enftures of the swme.

The straing will be mxintained for a period of at least 30 years from date of Jeposit, o five years aroer the

Most r2eeut Figuess for 8 sample; whichever is lonpoy, The United Statcs xi ¥ sounfiies v
vignatery to the Budapest Treaty, B e lut ated aid tamy othe: fries

?ﬁ,ﬂﬂmﬁy of the enltures cited above wax testcd Scptember 23, 2003, Oun that date, the cultures wars

Intcruationsl Depasitury Authority: American Type Culturs Collection, Manosay, VA 20110-2265 USA.
Signature of persom having nuthocity to meprosont ATCC:

Dater October 2, 20

Mavic Harris, Patent Specialist, ATCE Pateat Depository

ot Lise Alexander
Raf Dodkest or Cope Na = F20107.001
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nmbava. Tile 1ldolao wer racivti . | t-Yenfrmr_|,' X 2M by
is lutcn uall Dupe torn Mbonly and | uyu tw=u

woeebpiiet9o AT YOUR ARQUEST WO W1 of urm you Df PETJUSNT/066757

for tlae atriunms for 30 guar . "the tMMWfi DO MOO*
Avyaf| a8 fe Ito patent O fice % gnatury to the Bndxpust
Tra;al cartif&s cues r t t4 rccnlvasa or If a U Fat
t a,7 flcaixcxl sitinpgarhepdénadanammpATOC iv
aMatted by the'* ted | ttett Pstfeat Tr 4 rk Ofitsa
or the depasiiar in n leaso said strabMI| thg cultures
111at 4ulld dl A sabloliuithphpgmasgutépal gamposigon panBtinget i ve

erum of tha QEPGSM antejgg?i%ilmpéﬁ) M%glon&%ﬁ{?@c}d?ta?a' i1y

t91 rcplaeo them 'wth I1vinglmtur of tlan;satne.

Thetherageuipally oy erophyladtigeldiastivé eampopenti webrgf said mopgadenaBo

years r - [ -

Yool PR S AR A LR LS80 1 s on
unl wdfadebdf'a haoke & deb, seldimdnelond eomttodly bsingfree ef significant dgonist
to the Budupu t Tr.t Utritalaff * of |lie | £

e el Sioy B bubg Biips Ypadimlebl MR ppn it ey, Sl P

el ute, the caju sa avdusad arginine at iseacl dicafado &agihine-HCI)

pao att-a r ?1l aRtfaoY#fy: Aanericaa~ Type Gaattvraa t

| 1 VUG FOTeRet e pat CQ&’%FPRS“%‘,’P?%IS—@O(‘“C&I@S - 8lgraaturu of
pcrruax ba gcn dci kiffdrinphyent © haphmabapH AT composition within

ra~c(r):.a a Mkat4, i'r a, |P*eerst 1Y, tlsta 1 I'TL
tart %a?%ﬁ‘o%?r{l o PHEA) o gyt Bl 7 Wheiggn 45151 tﬁ@’?ﬂ% ageniizae
Ve SeitratERddOaidl®ikfer 91 WO 2007/ 124299 PCT/ US2007/ 066757
THAT WVHHCH IS CLAIMED: 1. A stable liquid

pharmaceuti cal conposition conprising: a) an

ant agonisst  anhi SRR BPAhRNAIwWRRE] RRAWNFSsiBorPhas an

t herapeutically or prophylactically active conponent,
wherelon s bRvRAE mardke testohbyniie kgapabl o of
specifically binding to a human CD40 anti gen expressed
on the surface of a human B cell, said nonocl onal

ant i body. bei e Eqreposisipn of gaiinf |, cdmteimiopdnsentragion piaatdy
wh : g:g#ﬁ [ ressed on the

sur zgggﬂgg‘g&slgllsgg@tce ;té’j1 Olugﬁﬂan?r%ﬁnt of arginine in
its acidic form(arginine-HCl) 10 sufficient to
render said ositi.on ar 1 sotoni and c). a :
bt fori g agant egnisPRe bR 1 TR Fe st Einfetiid on
Wi thifferin@ageanig @bdut 6 mM boatiouptd MO t 0 about pH 7.0,
wherein said buffering agent is a citrate/citric acid
buffer. 15 2. The conposition of claim11, wherein said
conposi ti. on hras c@fposition of claim 4, wherein the concentration of said

buffering agent is about 10 mM.

6. The composition of anyone 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.

-9D -



10

15

20

25

30

osnol ality of about 240 mmvol / kg to about 360 mmol / kg.
3. The conposition of claiml1l, wherein the

w@oemcan2oat i on of said buffering agent is aboRCT/BS20M/066757

to about 100 MM 20 4. The conposition of claim 3,
wherein the concentration of said buffering agent is
about 5 mMMto about 20 MM 5. The conposition of claim

4, whergin thge @&fmﬁbﬁ 3t 418 pfwh%éhﬁsmd?&n@@ilﬁ&{wﬁqmses

agent is about 10 6. The conposition anyone of
cl aieiging- H@i@bmwcwtra@m@ﬁ@bﬁufs@.wt@@b%?@%@%gent is a
sodiumcitrate/citric acid buffer. 30 7. The

conposi tion of claim@6, wherein said conposition has a
pH of &bout TbW@nI@SItwggfWmﬁ)wlﬁmwomposltlon Compl‘lses

PCT'({rg_?n gqg(’flgﬁg Z&Zentﬁtloﬁr QieabSQt%B ‘T’ﬂl\tl 'tcp Qbog{ 1 7%'

wher sai d conposition conprises arginine- 1 t a
concentration of about 50 mMMto about 200 MM 9. The

ConpOSItl on %Le go 051t1§?_|&ff‘]§1{n % C%%Lmdsaccpnﬁ 1%10 COIIB)I‘IS%S

conprlses 5 arg ncent on o
100argm/1nb0{(éltaowton]:6’1‘ﬁranm ofl®outTlt’@ nddnposi ti on of claim
9, wherein said conposition conprises arginine-HCl at
a concentration of about 150 mM 10 11. The

conposi tlilon The edrngpositiBn ofdlsied, Whehen thooaeaitfadibh ofsaialf

said __huffering a i s abo 5 MM to about 20 mM
12. b“fﬁ@“%%%?ﬁ%%‘?‘?“ggn@f[ tgben P#TTM wherei n sai d
buffering agent is a sodium citrate/citric acid

buffer, and wherein the concentration of sai
buf f eri g agdAt cg@Poiion gheltim g, whprelgid é%}ffarmg agent is a sodium

conpesb/ b bchpsufRr, Rl Qherdakk cdibntraBon F3aid bifering agent is
composi tion of claim 12, wherein said conposition

condhenis¥emMang saidrempetion hag a pBrit ebewt aH; of about
150 MM 20 14. The conposition of claim1l1, further
conprising a surfactant. 15. The conposition of claim
14, wherléi n $&¢ errepesitige vheleini B, pbymoridapaposiion REPLiE:s
The in said surfactant
IS p ]?gigo lgl{ggoélggm& lgllég@ca(])og%tel\r?tﬁ?g\tgl on of about 0.001%
to about 1.0% (wv). 17. The conposition of claim 16,

wher ei n ,sai d OSI |on sor bate 20 at
a concentar at Fg‘ﬁco pos % %g%&)lr&erc mopu%ém(% af%f?c’ Q

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.

-03 -



10

15

20

25

30

30 18. The conposition of claim1 or claim14, further
conprising nethionine in an anount sufficient to

woO pdo7h209Dxi dati on of at | east one oxi di zabl e PET/IB2007/066757

acid residue in said anti-CD40 nonocl onal anti body
during storage of said conposition. -93 WO 2007/ 124299
PCT/ US2007/ 066757 19. The conposition of claim 18,
wherei n said conposition conprises nethionine at a
concentration of about 0.5 mMto about 20.0 mM 5 20.
The conpdsi t TBhC@RPoEltiap A dlgm Ifhaherein sgidicampenisiomPEes
CONPLhRRHe af@édﬁbé?ﬁla{‘&l &{abéut QIR LB 90 0@fmabout 1. 0
nv to about 20. . The conposition of claim 20,
wherein said conposn t| on conprl ses nethionine at a
concentrati o WOS| 1
of anyonzg of qf]&?gonﬁ%g%%nﬁfgalwg %ﬂe%@gfé@ﬁm@ﬁs{@d& dOHP%ES
antmgfbongt amnqnc@mﬁonnfmbcutdrﬂahl\@mabm@ OingMsel ect ed
fromthe group consisting of: a) the nonocl onal
antibody CHR-5.9 or CH R12.12; b) the nonocl onal
ant i body1pr oducesnhyitivhef ¢yibr 20doharemehid chimpesitidnscomp8ises
y conprising an am no
e Bukghe e SRRl B MARE Y oup consi St ng- o
t he sequence shown in SEQ ID NO 6, the sequence shown
in SEQ I t he sequence sho
bot h thezg seaé%ﬁ%p% ?IWO‘@Eé th%o‘%?&?s%r?lbsald
NO: afitagBhish alﬁﬁidDéI()hﬁorﬁa@IMﬁ@ﬁﬁbo%lb QMRIckRd frdfh t&EQohIDcd}Qs@ng of:
and SEQ I D I\IO 8; d) a nmonocl onal antibody conprisin

an am no aci @ seqifemoaocleansf aiibady EHEH Ok CHHRUR-12:
consi sting ob) t hems a6d& R SRBVY hBdRE8bY BeNGbredontal@1I line

sequence shown in SEQ ID NO 4, the sequence Shown in
SEQ-Y» Nd%, both the sequence shown in SEQ ID NO 2

and SEQ I D NQ 4,
SEQ I D NO 2N§nd s%%g?&%lal MSOWH%%&?%%%% |S%%%81§/Ce

havicegted froamthngroae fahs st diieescamsedgwnhy SEQAR Y @b cthe
acid H@i’lk@% lv‘ﬁu‘?ﬁﬁ@ﬁb%id‘g tfle &gﬁén%é’%ﬁo% 1ﬁ%ﬁ BFB3¥0:8. both the
rom-t of e

sel‘ect ed group ° con sequehce
shossnuanpe SE@n IDSBIQID NO:6 hed SEQ U2 INQ37 Sndwnthithe SE@ntEshown in

NO. )0t h nce shown in SEQ ID NO 1 and
SEQ%?%%&@“ R

a nonocl onal anti body that binds
to an epitopé cap:amloeocﬂxfnal d:imb@klmntphangmmmninomah sequence

ant | %ctex fI% tge group cc}/nmp ing ol}yﬁ)er s!egllg)errrllcae S own in gﬁs IB "I\?O Srthe
sequence shown in SEQ ID NO:4, the sequence shown in SEQ ID NO:5, both the
sequence shown in SEQ ID NO:2 and SEQ ID NO:4, and both the sequence shown in
SEQ ID NO:2 and SEQ ID NO:5;

e) a monoclonal antibody having an amino acid sequence encoded
by a nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ 1D
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

f) a monoclonal antibody that binds to an epitope capable of

binding the monoclonal antibody produced by the hybridoma cell line 5.9 or 12.12;
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-94 WD 2007/ 124299 PCT/ US2007/ 066757 g) a nonocl ona
anti body that binds to an epitope conprising residues

W@2008/124209 t he human CD40 sequence shown in SEQCDUNONLE:6757

or SEQID NG 12; h) a nonoclonal antibody that binds
to an epitope conprising 5 residues 82-89 of the
human CD40 sequence shown in SEQ ID NGO 10 or SEQ I D
NO 12; i) a gpnoc} QBadcisat4ibie thﬁ%'ind@%ﬁ%ﬁ MohdpritiR
nonocl onal gﬁtlbody CH R- 5. gg%} CH R o hﬁ €
conseies 897 19f g ihngan & B4 sequynce Haowipii e AN OdetOif BERYD
of<pbqged|ng itema) or a nonoclonal 10 antibody of
any one of preceding itens c)-i), wherein said

anti body is heconbinaaeeidngl angperdyibatdinda trernkepitgpe comprising

mNAGHAR %b-fgé% m@%ﬁ@ EE&P 's&]n Bl e S B ?%EQ/I@NBQO or SEQ ID
fragnment of a nonocl ona I body of an

pr esedizng itens a) j), wherein said fragment retains
the capabili chfi in 0 hd h n
CD40 anti ge ng 15 %élegolcﬁonaf:a%tllbgdg*%b n[ omg?tgsc\ivgl? %r}hg E?’%rorgonal

wh eangibodyS@H IR -5.0 ag@HH{-IQ 32 med anipedtiferbomiing dyeaygr oup

consi sting of, a F fragne F(ab').2 fra nt. an

Fo fr agment Dand G0 mepAgE wiikPy FiRelfraf 450 maftdion
Theantibogyast| iahy ot @ipraaedingierd c)d), aihtinlsatdunabigly i2@combinantly
mhereég % g ant agoni st anti - CD40 nonocl onal anti body

i s PPECER? ™ n said conmposition at a concentration of

about 0.1 ngkm tOmakenabiuiBodythitlis anldntigdiBinding fragment of a
conp03|t|on of clai m 24, wherein said_antagoni st

ant 'norselal angbady0b ampeng of RicesdiReense) ]@r@é@ﬁlﬂl spid fagmgnt

C O NRRASIs il QApHilitd of YREIEBIIFHih PR ©Faia AeMEn &DY0 il to
about §5 0 Rg é?o gﬁ Théqgéﬁg%sf?lon &% cla?gggs

wherein said antagoni st anti-CD40 nonoclonal antibody

S pr esent I t. f
|5 present | inealihRRERePULOD, Tha@neonaraLR ik @R from

cothsasupicopsiving of aFsh fragnwiere @bézafirzgrr@@hp@ Ey fregnent.gnd a

st rature of about 2C to about 8C for a
16-cfgin ®y MB&

pe?’%gc %m Y R e onths. <95 WO 2007/ 124299

PCT/USZOO7/066757 28. The conposition of claiml,

wher ein 22 d ThS g%)n%c’olsﬁllor? Of én%ror‘f’é 0 cllalms‘?l E through 23, 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.

25. The composition of claim 24, wherein said antagonist anti-CD40
monoclonal antibody is present in said composition at a concentration of about 1.0

mg/ml to about 35.0 mg/ml.

26. The composition of claim 25, 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.

27. The composition of claim 1, wherein said composition is stable at a

temperature of about 2°C to about 8°C for a period of at least 18 months.
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about 25C for a period of at least 3 nonths. 5 29. A
stable Iiquid pharmaceutical conposition conprising an

wa@pioagandst anti - CDA0 nonocl onal anti body as BCT/US2007/066757

therapeutically or prophylactically active conponent,
arginine inits acidic form (arginine-HCl) at a
concentration of about 50 mMto about 200 nmM and a
buffering agent to maintain the pH of said conposition
within a range from about pH 5.0 to about pH 7.0,

wher ei n 2ai d TBusdnositign abeem 1. svhewinsgi qemposition is stable at

CI t b€ sed: byl a%eﬁ&d gap}éfagtgrm@&hsa concentration of about
nmV t o about wherei n sai d ant agoni st

ant| - Ch40 m)nocl onal anti body is selected fromthe

group nsi std :

CH R 5.9 or éﬁllt%?efg{“idz?‘)aB@t@%@%ﬁl&%pg%%?&ad R‘g)éﬁ antagonist
pr dewmomdq@nhlwgﬁb@amadelrdpeiltwaﬁy orBorgyBictrally thll.\@
c%m é)n(t" egn%ne a@%gcy foﬁ‘g Eg?glm I %lﬁn[ a%n}lcegtrg*on 0"[; about 50

s eque dfrom t Sitst
se thfhto eb&h aommivh aStE@bhiﬂ}rN@agent tdneam&eqhepﬂd ef satidbeumpioRition

SEQ I.D NGO 7, .the,se ho .NO 8,. both. .

Cheb 1 ok SORBRR BE ER RS i icp i s g

an Cisobmhfblfrhe’cﬁl&q'mﬁﬁflﬁfes frawandentrat2h cBEbdut B niNDtdatdn20SEK,
nonocl o anti r.isin

acﬂgl%%a éaéﬁ&%ag%}ef e @349 Pohe %@V@wgerfrfy ig & gf‘sdtaf?%mﬁﬁmup

t hecongigignge shown in SEQ I D NO 2, the sequence shown

in SEQ ID NO 4, the sequence shovvn i n
both the se8lencde &oaarionahansbesty %HWOSQ Oéﬁéﬂ%ééllzD

NQ 4, and bo t e SRAVENEE IO proMuced By BERYbEINS <11 line

and SE 15, e) a nonoclonal antibody having an
am h9on ]d? :sequence encoded by a nucleic acid

ol ecul e conpy i si ghofodi] BRbbHEOAPAUREGLaRED 80l Shucnce

fromthe group consisting o he sequénce shown I n
SEQeleprefyfiomithe gioup ewgiyercd thhsamrenchshSroin BEQNOND:6 ahel

bm% ﬁ% AU GISE %43%%‘7 } éﬁ%ﬂ Psi¥Qnd L:I\(R)I8DD th th

NOC. 9 geﬁ armn% onal” ant 3 Stha{ltn JB“63 an e

epi sequpaccspablieSBER 1D bi@ldlanrgSE(héDmécﬂnd bath thﬂﬁeqhmdqshown in

pr o%gg?]l\!gy Wﬁ{@oga cell line 5.9 or 12.12; -96

WO 4@ 007/ 066757 g) a nonocl onal

anti body t hati) bi ndsioh@l@nl @bddpempanipg ks amao laelﬂisetmemce

82- 8% of .the Eﬁg#\%llz\lq

o “Shef BOMes AT H AL BRSOy bs

t 0 RGueapd {HopA i€ SPRIMDNONG, the sequence shown in SEQ ID NO:S, both the
sequence shown in SEQ ID NO:2 and SEQ ID NO:4, and both the sequence shown in
SEQ ID NO:2 and SEQ ID NO:5;

e) a monoclonal antibody having an amino acid sequence encoded
by a nucleic acid molecule comprising a nucleotide sequence selected from the group
consisting of the sequence shown in SEQ ID NO:1, the sequence shown in SEQ 1D
NO:3, and both the sequence shown in SEQ ID NO:1 and SEQ ID NO:3;

f) a monoclonal antibody that binds to an epitope capable of

binding the monoclonal antibody produced by the hybridoma cell line 5.9 or 12.12;
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wa@eiorhoty9 t hat conpetes with the nonocl onal

5 residues 82-89 of the human CD40 sequence shown in

SEQ ID NG 10 or SEQID NO 12; i) a nonocl onal
aPeT/D8IY7/066757
CHR5 9 or CHHR-12.12 in a conpetitive binding assay;

j) the nonocl onal antibody of preceding itema) or a
nmonocl onal 10 anti body of any one of preceding itens

c)-i), wher egp saj foAlidnaHYibb& tﬁﬁwﬁ@km&tphtype comprlsmg

pr oduced; a nonocl onal anti body t hat

ant eya¥es §215d |0ﬁéleﬁ1ﬂ@gw6960 sfdugnce gt inoR& IDaIHQ 119(96§E@f1D
anyn@ne. of preceding items a) j), wherein said

fragnent retains the capability of specifically

bi nding to sl d humanccmabenghedygbst binls t@ epithe comprising
co [ I [ tiol

ol Sanisy EFRoSF af i B0 MURLRE AR SECARTROH0LE SEQID
an ¥0dB; )2 fragnent, an Fv fragrrent and a

i: gglmeZgha:/\E rF\él Lrlé%grq??:ﬁ]onal anglbg’(fy that cgmﬁ,gtrgjwﬁh ﬁll ongglonal
ar gannbody- HOR-AD oaCHﬁh{téth; maa: ¢ampe0ﬁve&bmmg d&S5Q; vl and

t he bufferin3 aget i S urpbélr té)ateéclttrlc aci lonal
a concentrat{on g}%i?ﬁ AoPY BRREIDS R (i IP%IfOﬁ ona
sai shtibedynyasy bme&ﬁ“ phsesdifg fdhod)-i g bditcinsalll dnéb@lyatitec@mBinantly
and a g,rml ality of about 250 mmol/kg to about 330
o' :38432  The conposition of claim?29, wherein

said conpOSl ki on £ kibhdt@onal SOBPY tBASs ARIAESNbiNENng fragment of a
polysorbate 20, or. both nethi oni ne and polysorbate 20,

whePeiqsloasliagtibady i am ons ahREsRedineiiam))s Whrrsspid fragment
sai @afif Mbéﬂllmoﬁipe@iﬁcél%ﬁﬁg’t@fshlﬁ Mu@hn @D hntEe MV

to about 20.0 d wherein said polysorbate 20 30
when present is present in said conposition at a
concent rt i oy, 0f o @hRKibn Br Q2R7AS QheRRQU fggﬂléﬁt(lyvée\fe)cted from
-97 WO 2007/ 124299 PCI/ US2007/ 066757  33.

cothsasupi copsiving ahy Fankagyfent ka Feb') 28 gntent ag EV ﬁzgment and a
wher el ny, sgipd ﬁ"ﬁg& oni st anti-CD40 nonocl onal anti body

is present in Salrd conposition at a concentration of
about 10.0 ng/n to about 35.0 rrg/m 5 34. The

gg???ébkdonng&% gl alorsntl%r:i’ 0 <‘:’i’h1 esr%ln esaﬁrr%tﬂrgl Osgtl}]oilﬁltcomprlses
antdrpiohy-HlaR &r@emfatlﬁkbﬂ%bﬂlﬂt 1]52 mM,’ia.ndAhertﬁlﬁ“ﬂen@ dgent is sodium
treati n

mtrate/gltrlc acycp At%%toncre]:gt\r/a{tl% o?aboup g Ii\/[ %rab'gﬂteio”n%{d', %ﬂgrer:lltn said

composition has a pH of about 5.0 to about 6.0 and an osmolality of about 250
mmol/kg to about 330 mmol/kg.

32. The composition of claim 29, 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).
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condition that is associated wi th CD40- expressing
cells, said nethod conprising 10 adm nistering a

webarneeeuti cally effective anount of the PCT/US2007/066757

pharmaceuti cal conposition according to any one of
claims 1 through 34. 36. The nethod of claim 35,
wherein said cancer is characterized by neoplastic B
cel I growt h. Thdcctdposilivs ofBilyAE 0PElaieds 2D Mhrddsh WHRI&ER said
sai d cancer is selected fromthe group consisting of
no MAsERKG A LCPAPpeRosienal @ptilady és NrosepHs e cempesitica &,
MUl & oh Blnra fIHELFABBYt 1B0GR) 1 lo%BBRAR® mPigh- gr ade B cel |

| ynphoma, 1 nternedi ate- grade B cell |ynphoma,

| ow grade B cell Iynphoma B cell acute | ynpohobl astic

20 | euk a,

fol Ii Cul%glr Thpﬁ%gltl OI r@ﬁ%ﬁ%}j&%&m& anti-CD40
ly rnpbnmh)nalfamtlbodcfus e rrloaocgenacb aitibOﬂyyﬁﬁIR}ﬁrﬁ,or ColIR{1URar
m xed smal |l cleaved |ynphoma, diffuse small cl eaved
cell lynphoma, diffuse small |ynphocytic |ynphoma,

p r o I y npi3éecyt iAand:thd)d(ﬂarrirea,ting ¥ mmijmn hasmpCyinca ok prephdigaant

n cosa assnci a
0 <Solby AShS ot FBR S o RP B RSB it Bt BBt
s pl eniigisteymgdyshiemada atidaty eﬁédtlvé gukenbithe pharhieatidadé @Eposition
cell |ynphoma, |ast| ge B cell |ynphona
Iydﬁﬁ@ﬁﬁga?ﬁwépﬁﬁ 6Wﬁﬂ&EV§91§£travascular
Iynphonat05|s di ffuse m xed cell Iynphona di f fuse

| arge cel | nphoma, i nmmunobl astic, | ynpho
Burkitt'3§ | yryﬁa?]glﬁﬁlw af C[b@mr@ BRI S SARRIS characterlzed by

Val depridcants Methogl obul i nemia, mantle cell |ynphons,
and heavy chain disease. 30 38. The nmethod of claim

35, wherein said cancer is a non-B cell hematol ogi cal
mal i gnangy. Tﬁ§m\4‘ﬁ2089%£1$12f629¢ﬁe£&7§é g%%%@?fs@(é@&édﬁroﬁ%e
The nethod of claim 3 wherei n sal d mal i gnanc

s el grewneepnfisting of hen- H@d@@p s bormbiose| ahepnast lymphrcatic leukemia,

I .

| e&‘é&lﬁ}bl@% eﬁﬁ%ﬁ%ﬁ% %an gﬁ%}?ge’ B@&P{yﬁlﬁoﬂyﬁg%g&%{%ﬂeﬁlate—

| eudredn Eapelkﬂumphgma, tow- glalzl@fncal,l lyrrephyltnh rB)t@deemlmpohoblastic

Chr 12 emla{nﬁfoﬁgla}{’t | ?seelrseu g)éicyt Ot e,g"%lrﬂ Ichl%alp gog}]aggo\ﬁecu?ar gmall

s 0 I dlehvtdilyatphoma fplticwamigrgn ecdpllymphcbma cf@llchﬂarmmmmllrc@aved
n.said

CD40 ti 41. T t had of
i B T e L P R T A L
of lb/m@@orﬁ@@fﬁlﬁMc:ytﬁrlaﬁ&hm{} amghopladnacPNElynPRoma, marginal zone

carcin skin
ympl?oma mucosal associated lymphoid tissue lymphoma, monocytoid B cell

lymphoma, splenic lymphoma, hairy cell leukemia, diffuse large cell lymphoma,
mediastinal large B cell 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.

38. The method of claim 35, wherein said cancer is a non-B cell

hematological malignancy.
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carci noma, colon carcinoma, urinary bladder carcinomg,
liver carcinoma, gastric carcinonma, prostate cancer,

w0 ewali2ze2ed | car ci noma, nasopharyngeal carci nonBCT/US2007/066757

squanous cell carcinoma, thyroid papillary carcinons,
cervical carcinoma, and sarcomas. 15 42. The nethod

of claim35, wherein said pre-malignant condition is
nonocl ongl  gaRIRRALM YT QfinI¥Gh&E N iR thadis e} 1sGRREBd from the
(MaUS). 43. A nethod for treating a subject having an

i nfgrawmengpinedif gars sukmiasp myglgblatiedtikemens i us anvelpsYtiq s
as SRG ARl Bo & Qé&érﬁfa?ﬁ?él@ﬂo&&%i@lem&%g LA’ leukemia,
conprising adm ni'stering a therapeutically effective
amoavthrogdukemie, grienieazdogitie dukemiongddotyicptheragaeradi ng t o
any one of clainms 1 through 34. 44. The net hod of
claim43, wherein said inflanmatory di sease or 25

aut oi nméfie diTsemswod sf dahel® vttt momdichecegis@yplid tumor
consj sting of mce lu rvi.hemat osus ( SLE),

i <2 P p R T e N A b 0o s, uveni 1 e
arthritis, rheumatoid arthritis, psoriatic arthritis,

e 14 APEREmaR SRRy i et PaRersiom e

gr agrbup/@nsistinghd Singda @8R, bred¥titdrdipdrga, ©Cdran @sicBiombyyRer

| gE syndrone, polyarter.iti dosa, primary hiliary .
ci r‘iﬂf%%qr%a; g@@“ ?aﬁ I%WIBW%B%%F”&PQE‘&’&B’FY IR glsric
di s@as@mL plok@e'cnddt, 3@ABE11(c@ickorR; SRbHatyin¥&l carcinoma,
ent er opat hy), autoi nmune hepatitis, pernicious anenm a,
aut SR ECH sHeingm. Ahyraifl @ARIHATY SETEHPRE; CSTVIcat PasFiBY fRd
nyagtddgni a gravi s, autoi mune thronmbocytopenic
purpura, autoinmune thyroiditis, Gave's disease,
Hashimoto's thyroiditis, inmne -99 WO 2007/ 124299
PCT/ US20Q7/ 0G4 pi&tho& 8FRAiES Ay RERR & aid PR-RRfi Shah@oh@HEn is
i mmune dysfunction syndrome (CHIDS), = polynyositis and
dermenasippalsiamimppathy pbgldotsuninedkyigmiicanper dBEPY si s,
cardi onyopat hy, penphigus vulgaris, pul nonary
interstitial fibrosis, sarcoidosis, Type | and Type I
di abet est3nel i metbod foy preating a 2ybj &t haiek «h idBSraypedrytdigpease or
hyper sensi ti,vi.t l1er r. ic 5.disprders,
et AR vt palls S b P3P Righg et Y S8 Fretnoa
gr aroulpoiRiat admm)steriat @ phetapeakiatmatifdctise arabune v fphe plaandaccutical
irri tant.t.cont arrcat 3er mat i t ifs, . urtﬁfﬁcari & | gE- nedi at ed
al | SPGYS HOL3KRIARe Y aPoUiedT il PTEEY 34 gi opat hi ¢
i nfl anmat ory nyopat hi es, henol ytic di sease,
Al zhei ner' s dj sease d chronic. infl tory .
denyel i A4t | nghﬁwﬁﬂ%af?fﬂﬁgk%ywﬂarsmw1 AT dpgise or
| NGHBRATHhIEG dxbaliid delekte@froanth@ibolp SRR @NRR lupus
antibody in a liquid ﬁg)ar maceuti cal conposition, said
neﬁw&i#@tﬂwr(_ﬁéﬁ}agwf%ﬂ Pty ICRDETIY SESeIeNs. dyveR agythrits,
C Oﬂjféhit%{é%tl Skiels, PRt RDRARL QB dr @AY, bRAGMing@Pondylitis,
amount o
gouty arthritis, rejection of an organ or tissue transplant, graft versus host disecase,
multiple sclerosis, hyper IgE syndrome, polyarteritis nodosa, primary biliary cirrhosis,
inflammatory bowel disease, Crohn’s disease, celiac's disease (gluten-sensitive
enteropathy), autoimmune hepatitis, pernicious anemia, autoimmune hemolytic
anemia, psoriasis, scleroderma, myasthenia gravis, autoimmune thrombocytopenic

purpura, autoimmune thyroiditis, Grave’s disease, Hashimoto's thyroiditis, immune
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arginine-HCl sufficient to render to said conposition
near isotonic, and a buffering agent to maintain the

wWQERhoofi2e299 d conposition between about pH 5.0 apdI/akmot/066757

pH 7.0, 15 wherein said buffering agent is a
citrate/citric acid buffer. 46. A nethod for preparing

a liquid pharmaceutical conposition conprising an
an%mllﬁ@é@iséﬁ‘é’@ ein%%aéng@@tmm‘;é\/dysﬁlaet%n@ﬁque @@m;sy si ng
formul ating said conposition by conbining said

an PPy ERatisAIH JeTsHENY 08 | Yo buBRe HprskiAMbelysig gardiomyopathy,
ar gifbigusvightis pﬁl‘%ﬂo%& ih s idl FHRRI ARG, SHE f brﬁf 1%&1)% I

to render to said I’TpOSI tion near | sot oni C,

butlfabeteyigeligeriypet lo 2n?a|an¢ édﬂaxeldéymﬂ-hymrswitldltb@ﬂpr«gg ot 411&1%10

ol F2E g e P S ST b e i SR A B,

Thdemmetihbdllagic @hdalrmam&omacmnnmgﬂmenargalg@ -nahygesilicrayn

ha n 4 Kk
3 thh?ﬁor%ﬁl?rgms g% ?nlsh}d},o {hhc%gﬁarémgtplgrnﬁ%/ gl/hleg hfg'logf\?\lgérsgase
t helzcheimmemtmmse and dirosaimdlambpfdre déemygpliagegtpolyscabeitity. 5
mMto about 100 mM and about 50 mMto about 200 niM
arginine-HCL is conbined with said anti-CD40
rm n 0 C | 0 al  anthébeyfoamdreadnglstaility uf ﬁ@iﬂtlﬂ@Dagmﬁﬁoclonaﬂ. 00
124 / US2007/ 066757 49 e, net hod :

cl a*} v%/rzlx‘@l“éu %Pﬁ%e‘%ﬂ68‘%??5&%9“0??1%@6@8? PyurTe ‘?‘Hlj‘la“ng
agentd dosipaout bybcomirtifl @lRPAHti-@040Nbn@NAaBRaBddyl Aaridvnt of
to about 175 pmM arginine- HCL is conbined with sajd
ant #¢ieadiGhonidicieah@rendat to said Fomn ItoRINga et e apgye buffering
agefbnt to apitain HRGHELBADoRbosttl RIS aWIEHIISD dall Gbout pH 7.0,
concentration of said buffering agent is about 10 m\/F
andvegiginsaid Buffervg aegit i afatrgtrditicackdmiched with said
anti- CD40 nonocl onal anti body and said buffering
agent. 51. The method of anyone of clainms 45 through
50, wherdéi n dangthodior pigpdrengiariguapdmmacentigalgotipasition
CI t T

Joaﬁ)gi/rslgl tﬁﬁ grgt} égnn%géllr:(?rl{ag% %od Qeﬁd E}%Ih%&@ %Iﬂérls%ggf'ﬁulatlng
5 Ssaldlc@nﬁ@smd'rhley qretbitong eid mtldEm(nﬁomclodlﬁl, anfibatyeamangs@intiof
co 01%{1’1!:6 Ill’loirgs Ac% léf POI’ITI II'altl’lled élg suf] ICI 0 I¢ g (0] S&% composition near
met'hroni ne,” pol ysor Fenfd{ r et hi oni ne and
pol iysotibane a bfcringtagere itymgiatath nﬁep]ﬂllo«ﬁ Bdidh eomyimemop) beseat about

S ent in ig C ositiop at a .conc
b ott SB8Y a8 20006 e e e Bopdr B g S5 Bl
pol ysorbate 20 when present is present in said
conposi tjion onc of ahout, 025% to 20
about 0.479% ( %yleﬁ@ﬁo% ‘{?Ieot‘ aédWI&’Fe“é\ﬁ%} 6‘?1’%1’06?{)08 4 9¥s
45 §shiolighof2Bout\ WG iRt dlVks & dbout 360 mmol/kg.

48. The method of claim 45 or 46, wherein the concentration of said
buffering agent is about 5 mM to about 100 mM, and about 50 mM to about 200 mM
arginine-HCl is combined with said anti-CD40 monoclonal antibody and said

buffering agent.
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ant agoni st anti - CD40 nonocl onal antibody is sel ected
fromthe group consisting of: a) the nonocl ona

wa@niorhotyy CHI R-5.9 or CH R-12.12; 25 b) the noPODUSINAT/066757

anti body produced by the hybridoma cell Iine 5.9 or
12.12; c¢) a nonoclonal antibody conprising an am no
acid sequence selected fromthe group consisting of

the sequenceTgdMhol Bf R 4D B thd BRcen@HMESIGSd DRAWMe
in SEQID NO 7, the sequence shown in SEQ I D NO 8,

bot #getiHeabzyt & Bl oribeut2feuM. 1 @E@lp@m@%ab@ml@e@ﬂa@mme-
NO ﬁCl i G&nﬁﬁ&d‘\)vitﬁ‘ ?dl@ﬁf%’@lﬁ@(?m%ﬁ&%af d?ltlb&,':anh @ala‘lglt@erﬁiﬁngent

a nmonocl onal anti body conprising an
an1no aC|d sequence selected fromthe group

T e

i n QEQ i$ DONC UMM, hed deguificeMshginne-H6] BEQubDeN®i,said anti-

b NG 2 d S
Ny A B REFERRE R Tt BuRlrie kA 2 AN ST 0P, g

SEQID NGO 5; e) a nnnoclonal anti body having an am no

Compr ity o HordbEidenedaBHRb eE Eeffd PR rut

gr cwuiferio®ieh ik b REligh cithe/Seiquendeffshown in SEQ | D NO
1, the sequence shown in SEQ ID NGO 3, and both the
sequence shown in SEQID NGO 1 and SEQ ID NO 3; f) a

monocl orsal  amhé ke@yd bhadinbd INGSek@ said cBRbsRR Haap phlo€ about
of binding the nonocl onal antlbody produced by the

hyUﬁﬂéén& cell line 5.9 or 12.12; 10 g) a nonocl ona

anti body that binds to an epitope conprising residues
82-87 of the human CD40 sequence shown in SEQ | D NG 10

or SEQ I5® N&hamethay ofcls rdhavhesgie paé agmrastiion i faeaulated

E:([))ﬁ TurBR} LARGisE ﬁﬁﬁﬁérﬁﬁen% Egolﬁéa't@ﬂ)e Sr BN &%thﬁufmnter&ﬁd EMST%Poate

sequence shown in D NO'10 or
NO: 202 whirpingaidopdsiibonaivhemnresgoidy prekrat mda@ldp;@tn@gswrtd’q at he

rmn&)%é?lﬂg{ion @ﬂ{){)}p %%ymlq_t% Bt ?O B Wnﬁawénl oﬁ ?ysBrbate 20

conpetitive I ng assay; nono

of wpheagedemds presmt @a)said rcompmtmncalt @ naicentgamibn bbabputdi. O%Myto
one of(pbgg p ng itenms c)-i), wherein said anti body is
r econbi nan W 20 produced; and k) a nonocl ona

ant i body that is an antigen-binding fragnent of a

54. The method of any one of claims 45 through 53, wherein said
antagonist anti-CD40 monoclonal antibody is selected from the group consisting of:

a) the monoclonal antibody CHIR-5.9 or CHIR-12.12;

b) the monoclonal antibody produced by the hybridoma cell line
5.90r12.12;

c) a monoclonal antibody comprising an amino acid sequence
selected from the group consisting of the sequence shown in SEQ ID NO:6, the
sequence shown in SEQ ID NO:7, the sequence shown in SEQ ID NO:§, both the
sequence shown in SEQ ID NO:6 and SEQ ID NO:7, and both the sequence shown in
SEQ ID NO:6 and SEQ ID NO:g;

d) a monoclonal antibody comprising an amino acid sequence

selected from the group consisting of the sequence shown in SEQ ID NO:2, the
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nonocl onal anti body of any one of preceding itens a)
j), wherein said fragnent retains the capability of

w@p®citt42¢al |y binding to said human CD40 anti ge@I/U®07/066757

55. The nethod of claimb54, wherein said fragnment is
sel ected fromthe group consisting of a Fab fragment,
an F(ab')2 fragnent, an Fv fragnent, and a single-

c hageaue%ve JHo%zQ'"ﬁ?QEQ B&N0:Ihge &”8%1&&1{%@ sfwnaR ¥e0a D0 8! Biththe

45 through 55, wherein said 30 antagonist anti-CD40

rmnﬁs@weélﬁeaffhoyﬁtm %@;HD iNO:B pads SR TP N4, aad Oatslsicaneae gown in
§E’(§‘§I§Wd ﬂdogE(g gppsit 0.1 ng/mM to about 50.0
- 102 WD 2007/ 124299 PCT/ US2007/ 066757 57.
The mst hod of) cl at mos® longhantibpdy haing ap AnEyaaidsequence encoded
ant
c o SRERTRIRGLROR oA DhubiB R S8ERAcr BISEB fym e group
abownsigie®f thy/spquend gwn M SEQBP &C:1, qlun wqphes mweum fEQID

co si tiQn.c rising, the

CHF%—B%éri@”g}t%gEﬁqﬂ? N 81,10\7‘61}mant genegladn [ %gj Iﬁojgér%ént

thereof, asfla t hemapmﬂﬂdabeaitlbgdyahatmurmip hydnaa@itbmadapgble of
inine. in

?Strbdﬁv%@”%@fyagflal s By bl e b st e o p 1212

about 200 mVg) anda mohadidral dnfigodyay@ind eo ameipitdd doniphiging

pH of. sai ositio hlna ange 0
orei%“ei@gég&g& g %k“%ficﬁ 0&7%“@&@@%391% @EEP 1D
| s sodbum C|trate/C|tr| c acid buffer at a
concentration of about 5 nMto about 20 nM 59. A
method for tPbat i hgORAUB] BEPORAY DY (e RPEPPIgomPrising
Pr ercf{Bhds @DARDof e ROMLA D20 bR@AEnck ShABSASER) BAN®I 10 SEQ 1D
CD40- expressing cells, said nethod conprising 15
admVRildt eri ng a pharmaceutically effective anount of
the pharmaceytical m%QéH?&él drkiB0y tRit cEMPR \51%1 th@gqon@clonal
method for treating a subject having an inflamatory
di seéibedydrHIRabit oF GHNE2 47 geagenpchire inliesaseont at ed wi th
CD40- expressiyng ¢ '
adm ni steri nQ ﬁgﬁggﬂﬁ%%ﬁ%&pﬁ é%ctg fll\g}g Zblrhgm?mdonal
th eanpih@dmﬁ@eyu biecodIprecedngpang ¢)oh whereol saldmnﬁeodyﬁﬂrecclmbmantly

met ho&i I ncreasing stability of the nonocl onal
anth R- 12.12 or CH R-5.9, or antigen-binding
f r ag ms nt t hekpof , a mon@ldniabntio@yhbatriaedntip@abindiz fragment ofa

ating.said
8%%C§°Pq&nﬂéoada8ﬁﬁ?yn?ﬁﬁg°f i T R Y
ant fe@an-tii cagitiigy br agemed]lyterieob suitl hbmaboD4o aﬁlgeﬁ/l to
about 200 mMarginine inits acidic form
(argi nine-HC1) and a buffering agent to maintain the

p: 3f 05513 wﬂ CORPASihbi 6FcIkift 348 GRcreMQbild fRnentGs @ tcd FRuf the
erein
P group consisting Iof a Fab fragment, an F(ab'), fragment, an Fv fragment, and a single-

chain Fv fragment.
56. The method of anyone of claims 45 through 55, 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.
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said buffering agent is sodiumcitrate/citric acid
buffer at a concentration of about 5 30 mMto about

wQoomve4262. A method for preparing a liquid  PCT/US2007/066757

pharmaceuti cal conposition conprising the nonocl ona
antibody CH R-12.12 or CH R- 5.9, or antigen-binding
-103 WD 2007/ 124299 PCT/ US2007/ 066757 fragment

thereof 57 sai GheRLMGE oLARBY 365 WAGre QB NhREITG aB@ICH40
conmposition by conbining said nonoclonal antibody or

anfiogeqionsi #aibady i’ PERGERS it S hrOMBEFition 28 caprsatration®f gguf §0.0

abgiilm 299 aVBangigthne in its acidic form
(argi nine-HC1) and a buffering agent to maintain the

pH of said conposition between about pH 5.0 and about

Gt at el d e AL IR AR QiR The

abomondslompll anpbaly GIHIR2IR. pir CHIREM9, or antigen-binding fragment thereof,
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 at a

concentration of about 5 mM to about 20 mM.

59. A method for treating a subject having a cancer or pre-malignant
condition that is associated with CD40-expressing cells, said method comprising
administering a pharmaceutically effective amount of the pharmaceutical composition

of claim 58.

60. A method for treating a subject having an inflammatory disease or
autoimmune discase that is associated with CD40-expressing cells, said method
comprising administering a therapeutically effective amount of the pharmaceutical

composition of claim 58.

61. A method for increasing stability of the monoclonal antibody CHIR-
12.12 or CHIR-5.9, or antigen-binding fragment thereof, in a liquid pharmaceutical
composition, said method comprising formulating said composition by combining
said monoclonal antibody or antigen-binding fragment thereof 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.

62. A method for preparing a liquid pharmaceutical composition

comprising the monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-binding
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fragment thereof, said method comprising formulating said composition by
combining said monoclonal antibody or antigen-binding fragment thereof 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.
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