ANTAGONI ST ANTI - CD40 ANTI BODY PHARMACEUTI CAL COVPOSI TI ONS FI ELD OF
THE | NVENTI ON The present invention is directed to the field of
phar maceutical formulations, nore particularly to stable Iiquid

phar maceuti cal conpositions conprising antagonist anti-CD40

anti bodies for use in treating proliferative di seases and di seases
havi ngWaB4u2W nmune or i nflammatory conponent PCEERZRGREIND OF THE

| NVENTI ON Recent advances in the devel opnent 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 ypepti des, however, can |ose biological activity as a result of
physical instabilities, including denaturation and formation of

sol ubl e and i nsol ubl e aggregates, and a variety of chem cal
instabilities, such as hydrolysis, oxidation, and dcam dati on.
Stability of polypeptides in |iquid pharmaceutical formulations can
be affected, for exanple, by factors such as pH, ionic strength,

t enper at ur @NTAEBRBTONTLEBEMEHBEDHhRRALRUHRAN.CARDSERBRG LT © 10
mechani cal shear forces such as occur during processing. Aggregate
formati on and | oss of biological activity can also occur as a result
of physical agitation and interactions of pol ypeptide nolecules in
solution and at the |iqui dHADrOE HENVENEENM t hi n st orage vi al s.
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i nfl ammat ory conponent. The CD40 receptor is a 50-55 kDa cell-surface
antigen present on the surface of !both normal and neopl astic human B



activated T cells, activated platelets, inflaned vascul ar snooth
nmuscl e cells, eosinophils, synovial nmenbranes in rheunmatoid
arthritis, dermal fibroblasts, and other non-Ilynphoid cell types.
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1593: 2999- 3007; Wngett etal. (1998) Breast Cancer Res. Treat
50:27-36); prostate cancer (Rokhlin et al. (1997) Cancer Res.
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Stable Ii ar nace ositl g an ant agoni st
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on purity Bptﬁ% 2.12forrru| ‘ﬂf‘ tored 40C for 3 nonths
or 5. mont eGSR i ol s R it b
30 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



Figure 5 shows the effect of buffer species on aggregate formation of
mAb 30CHER- 12.12 within the various antibody formnul ati ons stored at
40C for 3 nonths or 5 nonths, as neasured by SEC-HPLC anal ysi s
Figure 6 shows the effect of buffer species on fragnentation of mAb
CHI A12. 12 within the various antibody fornul ati ons stored at 40C for
3 nont M9 28¢7/162¥pnt hs, as neasured by SEC HPLC aR&TYEX&/066757

Figure 7 shows differential scanning calorinetly thernograns for mAb
5CH R-12. 12 in the formul ati ons containing either NaCl or
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or 4 nonths, as.ne sur LC.
ragnents Sreonil R AT o Sl srosyresnen Eut PRt her Nact or
L- ar gi ni nehlﬂoiqrCﬁSﬂlQlWéPqubm!dnﬂQﬁ%g Iyl 1434385961 Ryposch- P&ldcrﬂ:@C for 2 or 4
gﬁln}? hls2 igefanasmmmb%hoﬁﬁﬁ—sws{?), bRadafiioRa EraSOWS(1960PRIbdLt Y Of rrﬁlél
- [ ation ain e ar gi ni ne-

o et ool PG bt el A0 P et 06t STt & ont ne.as
measur ed bepnd@t BMKHHEPR@/. (1997) Cancer Res. BT 418 7685 reablgvibcaddinaos @iheh var i ant s of
MAb CHIR- 12,1 9975‘&1‘"{2&%} 9 8@Q§9)%m?f?rbﬁhtgtgna%pﬁﬁﬁrgcamgmo

L ar gi nln W{f‘!ﬁ &glt {gsot g tored at 3 250 for 2,
4, or YUhaeRs EF‘€ §5) "X 1‘—’!?‘Lé47”52'“5191 &ﬂli?”é"“i%e shows %
basi c var i tamtnsm@(fSCﬁt)ﬂdAn@ch(mom: VrDdanetLlloais $-onsPosensral. ni ng ei t her
Naf:%oor L- (%@j @Ilnp@am}ie@§ 256*‘%21@9%9%‘ p%bxﬂ%(@aﬂ:%&a WhER .3p.0red at 25C

2, 4, 6 _nmont h as neasure HPLC
(1999) Thyroid 9: 749 755), cutaneous mallgnant melanoma (van den Oord et al.

{1996) Am. .J. Pathol, 149:1953-1961), gastric carcinoma (Yamaguchi ef al. (2003)
Int. J. Oneol. 23(6):1697-702), and liver carcinoma (see, for example, Sugimoto ef al.
(1999) Hepatology 30(4):920-26, discussing luman hepatocellular carcinoma), For
25 CD40-expressing sarcomas, sce, for example, Lollini et al, (1998) Clin. Cancer Res.
4(8):1843-849, discussing human osteosarcoma and Ewing's sarcoma.

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

30 polypeptides, stable pharmaceutical compositions comprising these antibodies are

needed.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present inventions
now wi I | be described nore fully hereinafter with reference to the
acconpanyi ng drawi ngs, in which sone, but not all enbodi nents of 5the
i nventions are shown. |ndeed, these inventions may be enbodied in
many different forms and shoul d not be construed as limted to the
enbodi NEOY/13RY forth herein; rather, these enbBETHENAYHE%e provi ded
so that this disclosure will satisfy applicable |egal requirenents.
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specific errbﬁf nts di.scl ose fications and ot her
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sti il at edmdmymamasured@msswmgdmlbhs or sol uble CD40 5ligand
(sCH4QL); inhi ! apo §F“'R r.acel | ul ar
signals in an H}é'h ?ﬁgﬁt% t\ék ersg%%d,éﬁ_pug B%IRM -pn%slg M40,

i nhi biti onfo’fﬁ‘fu agtpna eforgd A8 fWﬁé?Wﬁ’(Hb‘?ftSl”@nthﬁ%“ﬁﬁyfcé@l JECHB& | igation with
sCD40L or mabdisd- phase CD4CL; inhibition of proliferation of human
mal i gnant B ce and/ or toler nce. | duction of
CD40- beari ng t% rée% Squ flese%%?t OgbeuFJ féggeﬁg%?ﬁaﬁ%e%m formahonf)l g’gbnds to CD40
10i A8 udi r@HRH@ﬂZ mﬂtm tlh¢ yaripes@ntibedy fqimyletidng stexertht #9°¢ &ir B qronthspduct i on of
expansi on Hhondfslak Medsir@by@RCEHPAtelaldn+ regul atory T cells (sec for
exanpl e, donor alloantigen-specific tissue rejection via CD40 CH40L
interference, van Maurik et al. (2002) |nmunol. 169:5401-5404);
cytotoxicity via any nechanism (including, but not limted to,

ant i body- dependent cel |l -nedi ated cytotoxicity (ADCC),

conpl enent - dependent 15cyt ot oxi ci-tsy (CDC), down-regul ati on of



nodul ati on of target cell cytokine secretion and/or cell surface

nol ecul e expression; and conbi nations thereof. Met hods for
nonitoring protein stability are well known in the art. See, for
exanpl e, Jones (1993) Adv. Drug Delivety Rev. 10:29-90; Lee, ed.
(1991) Peptide and 20Protein Drug Delivety (Marcel Dekker, Inc., New
Yor k, NEWOVERRY, and the stability assays di scl BSEFHSHENETH bel ow.
Cenerally, protein stability is nmeasured at a chosen tenperature for
a specified period of time. In preferred enbodi nents, a stable

anti body pharmaceuti cal 0S| rovjdes for ty of the
ant agoni st an??@ﬁéslﬁ’ﬁ’ffhﬁ toi"“ftiﬁstpf SA? °ﬁ’8‘?tﬂ‘§n?$’3f8’n‘gﬁ'ﬁ t her eof when
stored at tbB@mitanper@iuumebod? BrfiddionststoR8 @)40fofr 3atonthearst 1 nont h, at

| east 3 nopbhs, asg{casg;cd{,)e@@tl{ﬁdggmsﬂs and/or is stable at about 2-8C
for at |east 6_pont 9 nonths, at |east 12 nonths, at

St
| east 18 mont hEWg¢ S‘F’E{é@ft&fﬁa‘r?Ei’ﬁ’E“ﬁusCal"ﬂmﬁFYd‘EBéP%’ag’a81"1méé an anti body,
when 5f or muCEIReLR. 12 in the folvatafigos edstainiggleitle NI 61 [-drgitine-HEl as dBsi dered to
retain its;physicaly stability at a given point in tinme if it 30shows
no visual signs (r.e., discoloration or |oss of clarity) or
neasur abl e si ghRguTef giovelearppprees foga phpAERIB-1X L IemainiB®inc hr omat ogr aphy
(SEC) or WMrhlagibis cotadiieeithed )Clof L-pip@iht-piCt Alliedonigiggiegahénon, and/ or
denat urat i har, u Wth respect to
chem cal %?&%d %?2%8%2%&6%%5 l;'JI&‘n urcg%gyﬁ%nkhgod when fornulated in
a pRarnaceut | waeﬁﬂw&)"éllagﬁ%ﬁtes qf 156 GHSR- éPe%%lfOtrwlqtreltsapwumgs cheni cal
stability ameraqaglamargaﬁucn{a hsnhalwmlzing adPRAT @cmnﬁ #5°0for gaem cal

stability are i hdi ca protein (i.e., anti body) retains
the bi ol ogi &A1kt ?Smeafur 8?’ F%]?Qgst in that phar naceut i cal

conposi tion. NBEW@&#WW%MTI@@%@?W @HBAGESIn fanmditiond couthinisg abi | ity are

wel | knovmelﬂlé}l\fabﬁ)r@fafrglrﬁﬁd{ﬂghthé]@dtdﬂ@ﬁ? aétékra]'ttwlﬁrfﬁ%rmt 2%d ﬂ%‘] sad to, lrrft Pods
e protern suc as resu rom

to detect ¢ a

cli gg. ng, ?Jrrs%mr?m%S % °a%‘§°§§15§€c' - PAGE, SEC, and/or matrix-assisted
| aser desor pt i Bigurg dirshevest® wpgotmenfermodt mMADICHIR -1 vBgemadyiedt r onet ry; and
degr adat i Oﬂnﬁ%%bﬁﬁmg\@hﬁchNﬁh%ﬂg%n?ﬂ@HﬁMb%%bt@ﬁlz@@&érg%h&]f or exanpl e,

associated with d n usi exanpl e, 10n-exchange

chr omat ogr%‘ﬁ‘fﬂf”%‘gg’n& ‘Fra‘a' @é%ﬁﬁ"é"%b‘?ﬁ@g Hetfrods di scl osed herein

bel ow. AFigan t Zsorsi¥6 tgempdids oCRMDCIAIRE 1202 thyforowlatumt | gen- bi ndi ng _
fraggent theogaf ethN%@l Jr%ra@ﬁll }Rﬁ e 1§otd?1fkﬂgg% GO G@la gONPOSi tion, is

considered to retain e5|re ?|ca vity at a given point
intine if Ot%@r%i‘é’él”i"é'as %qaﬁlgﬁd&aaﬁE%E Yoity at that time is within

about 30% pr eFiewrald sfiowsi% fidgheabutAbZBHR-02.12 ih oneh@iotisedntiiniod ogi cal
act i vl LY IR o Pl TRk s BURCIBRGHIL PRI RIS 11 O vias

prepared as determn sul t or the desired biol ogical
activity. PRSEySTFYHYASHHPhE t he desi red bi ol ogi cal activity of the
ant agoni st antFlgmmaﬂt%lbﬁdﬂoe&AdCHm os1e6h fsnkiths cémshignt | gen- bi ndi ng
fragments the can. b cri rovi si onal
applicati onE e&ﬁﬁogfregnm %t aasélhellss m age%ﬂi‘ﬁ”l%%& Sgbnﬁ nt i bodi es and
Met hods foqfﬁmmhfePSrm@Bl@deﬂEP(ééPlﬂoverrber 4, 2003, Novenber 26, 2003,

and April 27, ﬂgﬁé’rl.‘isﬂm‘Pﬁ&ﬁiﬁc@@ﬂﬁts'e‘frﬁ&bﬁ@ﬁ{eﬂtum{ﬂuﬁ%nbOn Nos.

60/ 517, 337 107. 0 784/ 258442)) ,

60/ 525, 579°°é*ﬂ?‘£1%?“['11%‘¥“a%°6Eeafg‘”r%'ﬁcg g‘i oAy "‘aé“' 784S PI525)), and

60/ 865, 71025{CAfot B Arpe § mDolskas tmeddored BRABIGPLOO3 (035784/277214)),
respectively; g is%&xrs@@z;ab@%hmﬁﬁmmtcﬂe@m maivdrﬁnatm

25PCT/ US2004/.03 ]\é ttorne ? .. PP20

(035784/ 2604188 em%n & OéHtargE“I“@d{G ?-érﬂled@j’&lflzgve’ a‘a’&ﬂ‘t"f“‘tﬂt&‘ %bnocl onal

Ant i bodi es25&hidr 2yBton 6 ohsdits, as mElseied bA\BIEX-HPLC| ed Novenber 4, 2004, and
publ i shed as WD 2005/ 044854; the contents of each of whi ch are herein
i ncorporated by reference in theig_entirety. See al so the assays




(035784/311611)), filed May 18, 2006, and published as WO

2006/ 125143; and provi sional application entitled "Methods for

Di agnosi s and Treat nent ol Di seases Hayi ng an Aut oi mune and/or In f

| anzmat ol y Conponent,” filed Decenber 9, 2005, and assigned -U. S.

Pat ent Application No. 60/749,336 (Attorney Docket No. 5PP028062. 0002
(03578%020324299) , and correspondi ng | nternati on@8CT/PRIEMETRPpl | cati on
No. PCT/ US2006/ 019325 (Attorney Docket No. PP028062. 0003
(035784/311608)), filed May 18, 2006, and published as WO

2006/ 125117; the contents of each of which are herein incorporated by
reference in their entirety. Al so see the assays described in
Schultze etal. (199®ETRILED.DEHNARIPTIACAETHISINVENIEN 92: 8200- 108204;
Denton et at ( t at (2000)J.
| munot 164 68?§g°g‘§ ﬁ,qu,@] ném 1‘8’69%5 hé&fbms&ii‘gﬁ%‘r??ﬁ\m?%’ i 40: 177 22;
Leder man e{efeﬁ’ce(“ltbgﬁf"“@ﬁ?yﬂ“g d"“w’ﬁhm gres bugnop 9l gbodimgity ffan et at
E199$g Cur thentenRsr0 0 6idlve. Indeed, MHEen0kORYs nlag bd duboliveh deagboom et al . .
1993) | 074,492 an

5. 847, 0n2: v flmals do S coffed ol mheg M Dlpoiies B 101

ant i - CD40 ke Bday these ol lngétharbpfﬁuﬂngo Petalidissloswdiel edfiyt hat is to be
f or mul at edammaasgglﬁw@ﬁemth t he net hods of the present i nvention
can be prepared usi | udi ng t hosc
met hods di scl og%?iy e‘i%%c\?\})npefsragy ?%gcrr 8”"?10%16?1“ %&33 110 h(‘)’d5 e rEﬁwm’he ant agoni st
ant il0CD40 witlicpiboid ynindfrpane sidlied s the artttpyahichhase ipgentops waxmms 9

nmonocl onal th@ﬁlﬁaéﬂ?@ﬂt{o tca@lﬁng@Bﬁcécﬂt@@mbdc@&b Qg &Qéﬁpﬁ&ﬁ@rﬁtthcta&%&ﬁéhf I's
reconbi nan i bed. perel n bel ow.

ol oot mar e SEHEE o G oo i B TR PO a1 o0
ant i body othe spdificpehedimantidingostd and hemodifiogioasohd otban ehidiontiut at ed as a

li quid phampae@gtbh&ahdeﬁqu%bgaomm@ %p%emm&umghsmmch herein.
V\here t he antagoni st anti - antib 50r antigen-bindi ng fragment

t herldof i s 2HEmElpsH E‘H""bf"i%fmt‘b&d 1“?§°"F6‘%%F%WPBY? sens oy ad e " f r ozen,
for exanpl et foapurposes 20@iadmmd t hen thawed at room tenperature for
further formul gf.l Q. mvenmnTélﬁre&dd%l tﬂﬂeq @l Eﬁﬁﬁ]@agéuhﬁﬂ%om& Ca Itions of

the invention conprise a erapeutlca rop y effective
anount of @ﬁ@ﬂ%ﬁ@@%&ﬂng@%ﬂw a’@t&ﬁf“%’&?%’lob%?“@fnd'éﬁf”rg@’éﬁ bi ndi ng

fragment thatodafa thefdpatiedlip tipkopbfiacatitly accomponatitahdye ethbisndi ng fragnment
t hergof pr O ' tion the route
of égm ni sltg?fglp |B %‘%p'gr{ﬁsggnoﬁo@ géS%gth%/%F%%éﬁv%&’ 919%11 ﬂ%ﬁl S manner, the
| i qui d phaVifhessige phammagsytigglrempestines opformpationsisatended P wgladthoon conpri se
t he ant agosmsStqasisi E@BAa@fa@mchlmﬁlympﬁymﬁnca}yaapzb ebmpbﬁeet GH R-12. 12 or

CHR-5.9 anti i reof at a

concent ratlf'tg?ldbg gé 5ontls ﬂl%f%% 87 nﬁ#’ cg' en%%ge"%a ereOflfd ut 0.5
mg/nil to sa%m"m@cnporﬁfg#lmwheamﬁ@ t®b15§qumaqe@re<étb@eaeut35>ro mg/ m ,
abous 1.0 ﬂ?ﬁﬂmcnﬁ Qb;@b.a@uﬁth ﬁgdr@tomﬂ%nt pﬁ%ﬂ&n éngﬂEﬁié mdk&s@-bom 25- 0
nmg/ M, about / n1 to about

35.0 mg/m°e "‘%‘g‘ﬂ}’ al%bJEftﬁ%P,&hep a(gm%ggtghafl C(élgz)oijnowlammms et
enbodi nenttatsublvet. | | qui d phar naceuti cal conposition conpri ses t he

ant agoni st antB %@ 1@ﬂkh&8@ﬁ¥pﬁma@£ﬁh&aﬂ&ﬁp&hﬂﬂédﬁ@xefnﬁr@a@l&?nt t hereof at
a concentratio out 5,0 10 /n1 about 5.0

my/m to dB?i’tFF?%(ﬂ‘e hyﬁ’ﬁ?lﬁ‘fd%f Qﬁg‘g{i‘ STB‘“'@ ﬁb? ??fag?“&*% 915.0 my/m,
abou® 15. Cantigindr abteratiodiig f2Emot theréaf Thagikohtant@dni6t amCpdd t 0 about 25.0
ng/ M, ab ng/nmlL to
about 35, %&boﬁﬁ?r%lt[%rg lmldu%Sra é?lpﬁlﬁ'?oq esQeng%{;EétamsEi'tpng&lcanrdgr about 40.0
T Co BB HI e o dBOREee LSy F LTSI 500 gl i

I n ot her embagdist@iMiges ddfii@] elskwhtiethergin AndRmE Wi elimidd @0 iqpbgich | on

conpri ses the antagoni st anti-CD40 anti body or antigen-bi nding
fragment thereof at a concentratign of about 15.0 ng/m, about 16.0




about 35.0 ng/m . I n accordance with the present invention, the
ant agoni st anti-CD40 anti body, for exanple, the nonocl onal antibody
CH R 12.12 or CH R-5.9 described herein below, or antigen-binding
fragnent thereof, is formulated with a buffer that maintains 25 the
pH of the pharnmaceutical conposition in the range of about pH 5.0 to
about P& 070242¥nd an anount of arginine in its &RET/APQVT067HH referred
to herein as argi nine-HCl, sufficient to render the conposition near
isotonic. By "near isotonic" is intended the aqueous forrrul ation has
an osnol al i of apout 240 nmol /kg to about 360 preferably
about 240 PI™IHWERD M’Fc‘r‘?ﬂ%’ibﬁ’ﬂﬂma P B fé]r%\%’flsf"ﬁ'ﬂlé‘ﬁ‘iby 0 to about
330 30mol ¢ddg inhébiten ofivouvizalpndidr @roifstagionalf oartnal BGGantperiphtral B celB20 nmol / kg,
still mor estm{uﬁte%gm ?&ﬁﬁm&?@n $iQu 0 e B b R ok fhmd N SOMTE

enbodi nent s ar maceutl ca osition has an osnmolality
of about 2BEaRAgiIPE BCWEF%&% 48y COHBrsPrRISHE PrYs eI Bni city of a
sol utsi on aligand(sOMMIL]; imhibhios & "Siital"@gti-ipdptbtltentasdiularSpeals it &ty exanpl e,

setni kar - elonmuddihy Wpabr of Wha @Q&%cmf‘%ﬁl% ton SR8 Gyeaf NE AT QNI D HCL

not only serves as an 1sotoniz %é rves to stabilize
t he ant i boRpsdgfion iy %ﬁmﬂlﬁﬁwmﬁlaqc Wa%g@gi phﬁg@%ﬁawblﬂm mat i on,
5f r agnent asﬂpamferamddf@ﬁmaﬂe@n@ﬂﬁwcau dilbﬁdmngne@& amg@leaﬁcet he liquid

phar maceut {_ L Q itions vention g storage" is
i nt ended a (bnlodEB%bcan gta{ﬁcpcel]ﬁ or ce]ls Qeanng[co%mfc 11{;a¥1%{sot? %%d;tl On once

prepdred, m@udm byt m*iﬁmlt@tﬂe [Cypelly dn Bmeﬁ?cs exestion o expassigh pragtivatiRat her ,

fol | owi ng grceparmtt @fuatdf T écis @@q&@gﬁqﬂef &Eor§tl&ﬁt@£ﬁspc(§ﬁcttﬁﬁlﬁ ina liquid
form |nafr ater. reconstitution

into 10a | “OHVIPS?)&?@S@&IH% ereflcc?r‘f?f‘ E’ﬁﬂkafb‘fig&@og)rj éﬁi’ﬁ’% stration to a
subj ect. BY9:SeHd@Mfapotpkicitysyiaany eeptiedm (neluding it dot iawdraceut i cal

conposi ti ofiRay fd@bemeﬁteém@éamtea cﬂstw&y @Aﬁd@rcomnerﬁénﬁ@e?&a&; ying ( i
| yophilizatio i ans_ an 1984)

Par ént er al <8 é"f““ﬁé@r?ﬁb Id"WTB’ﬁg“i’@nE‘B‘g}’“’yéﬁF‘%{y“’d’r"yﬁpﬁ@“&éfé‘érgi\/ﬁ%)er s (1991)

i N Spr ay- Dngdulagontdd rdiotaokcyfobinbseerdtion kol nElsuBet eoltdufeierprasich; Techni cal |
Essez, U. @nhcon%amﬂa%qm@%G 15Br oadhead eta?. (1992)Drug Dew . | nd.
Pharm 18:1169-1206; and Minenthal cr et at (1994) Pharm Res.
11:12-20), or %F'iho"df%?fnﬁﬂto(”@a‘}’?i%ﬁit@f“%ﬂwﬁkﬂw in 99 88)Seefbi ol ogy

25: 459- 47 Ogxaraple) JdRas(C993) 48 Ty Hhaphard. 104946 Le33d. (1BanPerided»i onal
changes, dﬂgl{;ﬁ%g%eh9e;}rmfa#carbe1d&; RTRA At Ry viRL R, dat | on of an
anti body during stora phar iaceut | eal conposi tion can
adversel y da%‘dvsegimfﬁib‘f”a@l)% szévupweerywéﬁlwtlh@wamduabﬁérw resulting in
| oss of t hengpaiud foca Péctfict peiyd aftinkhen @&fafetraﬁwhﬂeﬁtala s@erposi ti on.

Fur t her nor t] C robl ens such as

bl ockage o nlﬁoﬁgﬁ{aﬁgi%gcnl)c%ﬁlﬁ&mog om for?tﬂ)sl%ycgtt eanta%mqta t(I) dy- cont ai ni ng
phar maceut $R4R1ntbe s ftigendrnding ﬁ‘a@#ﬁlﬁh%ftoéw'@d Sfa@ii Hgeoarieninefysi on syst em

Any 2st er ec{hlﬁ)@tﬂZB"C) (fdr aBleast 1lmontB, at Rhst PhaohtS06MR1 1},,51(19‘ m(ﬂlﬁﬂ'aﬁﬂ/cﬁ%’ or
conbi nat | On%le abou?E Ig%,sft%r a% east ggllmfsﬂ%n?ka I’rl‘llf)ly}bs atéegstf e%tthélsnt Lgear gl ni ne

phar maceut cal nposi T1°ons
is pr esentleqbﬂ3lﬂt05tllaeﬂl@hté4fﬂ@lrﬂm i.e., arginine-HCL. Preferably the

L-stercoi SorrerAb@tehls;.&q-as&QH%Q@ M&%ﬁaﬁtect,n@pnaﬂya%&ma@n may al so be
forrrulated wi th anal o anl no_ aci 0 acid

anal ogue" ‘io?pcisﬁ‘f"éﬁcfg'ﬁ%ére‘g@rr?r"i}‘h‘fslpsﬁlcﬁl?ta'f‘wé a'iﬁﬁ“’ﬁ’? équwl “&?dflﬁ ring am no
aci @0t hat shewsngsisabogns (iehdéscdiesiienadlogsfot darty)30méasurabitedians (ftg t he
CONpOSi t | %@am@ﬁsuiq%&s %iuﬁommmgmof(ﬁ%%ﬁﬁ\ﬁﬁgﬂ&cm ggate formation,

fragnentation, and/or deam dati on pepti de during storage
of the Ii dlﬁcl?“i‘m&raﬁ%@é‘iﬂﬁ aadipr depspurpgen ‘f‘f‘BH%]arB‘f‘cet“ﬁél SPRRPEIAE on. Sui t abl e
ar gi ni ne awis regere ® chantdalithdility, £ Pteie MRNR 2@ antidedyNAGU BNt e and
N-nonoet hyl L-arginine. As wwth the arginine, the amno acid

anal ogues are incorporated into tRge conpositions in their acidic



The concentration of arginine-HC in the pharmaceutical conposition
wi || depend upon the contribution of other conponents to tonicity. In
sone enbodi nents, 5the concentration of arginine-HClL is about 50 nmM
to about 300 nM about 50 nMto about 250 nmV] about 50 nMto about
200 ml\ 4, about 50 nMto about 175 nmM about 50 nmMto about 150 mM
about WO 209fNR42¢® about 175 nM about 75 nMto ab®GT/USBEORE7 about 100
mMto about 175 mM about 100 nMto about 200 nM about 100 nmMto
about 150 nM about 125 nMto about 175 mM about 125 nMto 10about
150 nM about 130 nmMto.abqut 170 about 130 nMto about 160 niV
about 135 P}maae“a%wpi%@nmon%%ﬁfo “it%b“ pigel {pRUIRt a2t 268en A\ or about
145 mM t o pdwin tirde5BmerMrerents ofvRenscrtdtebdighodindimrite, that thepro@inient r at i on of
ar gi ni ne- Hiliolds) 20U, 3B AM:iA9 el 20 b fecaROlombiolM _ The DH

of aliquid an y-contalnin ar maceut 1 cal conposition affects
15t he st abMetheds f%@%%“%ﬁﬁﬁgbﬁﬂa‘e@lﬁﬂﬁ%‘?‘h‘@Elfef"’ﬁ]élff@%‘“ sertdad i 1y through
i ts affect intlindepiat ypoplinia 1@ ggihaly at dteftohciidailydkered foths of e anount of
buf f ering ic@l ns of the

i nvention %gﬁ%ﬁgt\llcg%ﬁ%%grﬁgﬂﬁghphmg UBD%EOQE&%EIIE Sg)%tplA%u%m ()Armwgfabl lity of a
parti cul ar maf¥- lager Fﬁ‘l?“ﬂww@“alﬁfﬂm%&ghfd#asi sptcepradny; andet er ni nat i on
of this pHigpidishia@aRd REh aeltay Btlediti dgrefBiRaMplosReRal | y avail able

20 in the ant incl udi ng,. for e canni ng
Cal ori net ry }(‘B ition \téh1181 fm S5 es %elglqg’gﬁ@%eahm {O%“éél lya% d?l Tity, SDS-PAGE

and 8i ze- exemplsit m%ﬂ%m‘@%@hmh‘;ﬂo(WSEC- HPLC), which assess

aggregati on anﬂnﬁﬁt@&ﬁa@m@mmmuﬁm Gl drindleg Eh@ngandiidk GuéCLEX- HPLC)
anal ysi s, ¥\m assesses C ? @e change- rel%\ted degr.adation. Preferred
ormua ﬁ CO

pH for t hefTHiied HRAFRERRE P RRT IR, FEEEIETOR S8 PHE nvention is
about pH 2B8ogkal &tivity aba gdven Boi in thnedf thde§red BioBgicabachyitydt @attiBe 9, 6. 0,
6.1, 6.2, @ w%hm anﬂ‘o 30@ ﬁefer@alﬁwnh@ a%out @O‘yﬁof R d%suret? szIogl@amin@&h er such

val ues vvlth n. out t o about I n sone
enbodi ment lbt“h‘é“ ‘Biﬁ“? fﬁ‘i R%g”"é‘é’é‘?ff‘l cﬁ’ﬁl?"h‘fl%ﬂ hiis P‘E°Pf’é°d|5*H§)°6¥m1P‘f‘|’é“

phar maceut suaa:ue ageNfothe ddsiod biokvgicdl ectiviesn gesags forimautingxht &si@dt o about pH
6.5, about bnﬂ 1(.541 Qmﬁ@ o@ih@é‘hrtath gt]Q’JDé@mU&dloQ msr%mgi ﬁchaRQUt pH 5.5,

about pH 5. 0. about { about out pH 6.5, or about
pH 5.5 to @H%fﬂ}t ‘“ﬂ’lﬂﬁga@]e“ts he"e"f,&ﬁ%/beé’ﬁ'if‘i“%’l aéd?ﬁﬂﬁ’Fcb'PPW@SI%‘@bnt t hat

mai nt ai ns dphkagidrks aﬁnlddh‘ﬂmhgoq;wmlnmtt(agmbls;talmﬂabake(sﬁ)ml@mg fody

pha 2HaceUtfhfé#'Ude°0fﬂ£h%dv£+b%P4 b(?bstrﬁb%elﬁﬁ%%epro‘a‘; Hﬁ%eb‘bo@ afg L0 about pH

7.0 can be use phyS| cochem cal
stability #tiged Héslfﬂf%m@llﬁwg‘f‘)éépfﬁb?&ﬂ?W&Oplewockﬁébant i body are

retai ned ase200v.00l (haEsri/1384aD0\60/525309 (atmey batkd: 8oimrgolagent s i ncl ude,
but are ”e@ §7!;4737t1%))bea6(‘{75%@‘5?6;&&%?3'90&%! S pfAth72@s LS thereof; where

the counter 10n Fum pot assi um amoni um
cal ci um 0@3%3‘7@%%43)#?5@%&9%Pféém@j‘ﬁaﬂe@mm@h@m@& ds and salts

t hengof t hlachoodmmaem&T@y Bhuétinar prbtner.biaqensckaplban smaryt i cal
conp05|t|onuthA% d el C|trate

to
succi nic acra % o’z(’ft?:tl“lﬁapﬁ'ﬁtéa 3?‘7?"6’”""?’ﬁﬁf]"de{l(f:eé}fogst"%&h P‘E “aric acid or
tartarate, ﬁlf)ﬁ‘e‘jgpfh@ril @0Q4cind pebtishedas $yih 3108/044§5 4 tho pdngentaoficdchf gl uconat e,

gl utani c agiich a?krheﬂ{nliﬁc%@rﬁt@d by@&ﬁ@ﬂc& 1,1%&@htderprSea§m5eta§§aﬁ mal ei ¢ acid
or nul eate reco’gagl zed t hat

i rs.
t he buff erqeﬁﬁggdéﬂ?“%‘ﬁlﬁ aﬂgwﬁ’o’l’ﬁrﬁ’fl%r e ‘F sf%@’ ?:‘is’d“’éf??ae"f”ﬁé' alt form of
10t 3@ aci dProfifgutie Dimmpke Mediated wtODH@ Sighaling, t filtdDeamiber RRM#5,chd r at e

(referred Jsg Qﬂ:%‘ ﬂteﬂﬁApgh&hanmfbt&ﬁﬁb&srs (&ﬁ@ﬁ‘ey%o&wﬁoer) a mxture of
succinic ac g eferred hereln as a

succi nat e/%PB%Se?%‘?O@ @3?734"%]? r%‘ldc%mWP%ﬁgF‘EeWO‘&k@f‘imc acid and acetate
(referred Amplikads Ny PAFUSN0GCION AL etaee Dbdkedil PPORRBS.G00Y), and the |i ke
for cach of the foregoing acid/acid salt pairs. The concentration of
the buffering agent can be fromakqQut 1 mMto about 1550 mM



pharmaceutical conposition in the range of about pH 5.0 to about pH
7.0, preferably about pH 5.0 to about pH 6.5, including about pH 5.0,
5.5, 6.0, and 6.5. By "citrate" 30is intended a buffer conprising a
salt of citric acid. In a preferred enbodinment, the citrate
counterion is the sodiumcation, and thus the citrate buffer
conpon®x20978289di um ci trate. However, any cati oRCTAS8¥MeCE’ed t o be
effective. Other possible citrate cations include, but are not
limted to, potassium anmonium calcium and magnesium As noted

above a ci ffer compris ure of the acid
%e o b ERYEIEIDLRE fReS A o iRER S R BB bl %Gty

\Ahete the oloumnekappimanon etiled ‘Q&rhbdsﬁ‘@mwmtameﬂaw«#t@‘mmm any suitable

cation. Maggbrnambmnﬁmm@ éaaya,t,ﬁr» ﬁte%?a‘cascrb%ossa't form of

the acid is the sodi um cat | fering 5agent
conpri ses HI@sigpe LS. 8?*311{69911@%9 (?O/Zt??eiwéb"dt"ﬁ‘ﬁi Rickst¥Pe. As noted
above, thelrrogiceoioe &35 306 1 HhandeortesmbddeThtbmitionahBateht buf f er can be

from about 4 1., o 2 M 5nmM 8
™™ 10 A%p%%ﬁ%%%b@gmws (ﬁgﬁ,ﬁ&% %tw%ﬁ&wwz 45 mMl 50 nM or
ot her such<09%i’|3ﬂélslﬁwtfﬁtdrMW§ 209 el pelishep AUV O 2096 14 7:8liSout 50 MM I n
sone enbodidieftk &, cadhiRewlsiéit akeeRInGhchipbretedtiréferbidt tneﬁelrkﬁtﬁaﬁceem ration is

from about N3 7 mv 8

10 Rpo St el O 0, Bty T ™ 5
ot he1|0 enbo%ﬁof‘ré??tl@ﬂ etphd 998 fediad Pretplickeity Beebs ¢ ehBO 41 on conprises an
ant agoni st - 16148 - @ﬂtlxioboq»ggau@m@en&nbsupppmnb@r@hcrameir body

CH R-12.12 nme reof, at a
concentrat f 0@99 ”é’b?ﬁ’f’ fff”*f“’?ré%h?"e?%ltgoﬂ %6@&?51§§9’6€"f%7”ﬁt"3"ébout 5.0
mg/ M to aboutol@s D ArEHHkboan oL, (D930 mgisky P aund 5.0 ng/ . or

about 10. OPd@{IlTGL‘ 4674, 30Q4d 5 20,082 Haélmneoq%thtartﬁte&tmw ar gi ni neHCl to
rencigr the ¢ osition

ne e buff agent is a
ci t rat e/ ci tr| c %tcaf“ag“aﬁtaf"é%é‘td“ab°3tsi>f@8tﬁ°? ‘Pﬁs‘bﬁm‘é‘f‘w"a Brﬁ‘tg“f gt\/l t o about
20 nM  abotabe Hronuidddtioacedodruce Wit theiethpds of tbe mbrkryt inabrdot cad B nM I n yet

ot her emoﬁ&ﬁlﬁ&'ﬁéng a égﬁetﬂddﬁlhﬂmﬁl 1@@@H§{n%ﬁ@4ﬂd5@ﬁ$th&9m%§ddt ion conprises
an antagonlst anti - ant i b such t he nonoclonal ant i body

CHI R- 12. 12°55phegjepsing Ingne eo‘?bo%{’i‘tt‘]‘ é‘@ﬁ“tbﬁoﬂ’éﬁahtgcwoa@m ¥hereof, at a
concent r at ¢xanplQthc@BdRH 2. 1. ot CHIR- 519 méroclafabaitibod) olentigghdindingbout 5. 0 ng/ m
tO %BOUt 3I5ag91ex{m{etlgbf s %&Hﬂtan}d? lgdlﬂgz{lmCﬁg céi\q Lsééén&dﬂgéfg or about
to about : r’rP an anount o ar gl ni ne- to render
the corrposl?“'loiwon near isotonic; and 25the buffering agent is sodium
citrate/citri crabowilg Mrefp@tﬁﬁcﬂﬂan@uﬂﬁd’dﬁ@nﬂhi BikalpEiist Hiti- ca‘Jaoutnbddymw t o about

20 MM abo o u I n
some pr ef er%e% J%&%fﬁéﬁ%am&%hwm %D?Jéa%%g% %(’9&%28%& ‘91 conposi tion
conpri ses (RBOHIgR mdhsmagter sehforth kersim meuﬂwgomﬁorm -€R41i0dy t he
mones!| onal eramtgblbmﬁiyng@a&rﬁzmmcraozm@fbe@d}eﬁip.ﬁx9),nbcﬂrnnaﬁttoh gean ki ndi ng

fragnment there fepd e tajn.the pH of the
phar naceutlQog% R’réxam 'S a{T g!ritc\’/\n Pﬁg £ eatrr(a?tm téam%efaqu %0 lﬂleﬁ 5.0 to about

pH 7. 0; an@m‘tut?emtoncentratl on of argl nine-HCL is about 100 nMto

about 200 MM t@ @ﬁamaatacéuh@asamgmﬂumetnsenutrttembmtterI ng agent is
sodiumcit ate/mfyrlc ncentratlo f about 5 mMMto

about 15 rffeFHisel oﬁﬂ?pﬁylﬁ?‘?ﬁl?yrf‘ﬁ%’élu? El“boé\’fto ‘?ﬁﬂ‘%‘f“fsf %’H rises the
ant dgoni stangwily er@Dien-bindindfodysnt frgrof e Kwnpbent oftahtévoqlmmotmbmﬂal ant i body

CH R-12. lzlanﬁﬁnﬁ%ﬁnﬁhe?eof ﬁ}Eseﬂq ﬂl%ﬁtn@tlmmglﬁo c@gﬁaﬁontfltla%u%Of and the
phar maceutica osition has a pH of about pH 5.0 to about pH 7.0,

about pH 5°Bd"tlb‘“%’i‘li?ﬁi‘f‘d%—lreéd%‘e"ﬂt‘meabout pH 5.5 to about pH 6.0. In

ot her enbodi nents, the 5liquid pharnmaceutical conposition conprises

t he ant agoni st anti -CD40 anti body, for exanple, the nonocl onal

anti body CH R 12.12 or CH R-5.9, _@¢. anti gen-bi ndi ng fragnent thereof,



about 10 mM sodiumcitrate/citric acid buffer; where the fornul ation
has a pH of about pH 5.5. Protein degradation due to freeze

t hawi ng or nechani cal shearing during processing of |iquid
pharmaceutical fornulations of the present invention can be

15i nhi bited by incorporation of surfactants into thc fornmulation in
order W® 1G22 he surface tension at the sol ut PERUH06¢E%r f ace.
Thus, in sone enbodinents, the |Iiquid pharmaceutical conposition
conpri ses an ant agoni st anti -CD40 anti body, for exanpl e, the

nmonocl onal anti bod H'l or C-11R-5 ﬁ{; ant i gen- bi ndi ng
fragment ther et m‘B’ﬁ‘f ?1% ' d"ﬂﬁé“r‘?‘ﬂ“ci%"%pé’?‘ﬂ‘f"é? THEHH of the

phar maceut ingalo? Gopripdsiattagonistant-ADH antitedy, fmgempk, thtfGIR-1pI 5. 0 to

about pH 7orQ:HIf{"3 9%@9&11 orQhtigRl-Gih At 18z éﬂﬁimrleé%mra%&%@rrmadn%fmomu' d
phar rraceutlcal osition near Iso further corrprlses a

surfactant? P’ﬁ/“%f"r? Pt A et "E&‘Fél "‘P ?baﬂr‘eto PEa-AEeEle i cal
conpaési t i ong/mbepbiusBD minRavbag Omght! taddhit 30DEE/mA abduboalyg/mf or exanpl e,

the monoc! yls Bkt C1 gm;%agﬁtﬁo Rufudyo B liubgen bl nding

fragment thereo S5mai ntai n f the
phar maceut ?’SCOng/@BHﬁ?B@FH R/ o AR SRl Beome TRBSBETSHIF 5 0 o about
pH 7.0; ar Biuiii ph@mbdelicatcodposiaeiComprisaltheitagunis 2RO UD4GMbdaMbt 0 about 300

mM or abo%ﬁgd]’l%?ﬂd% t?l%%%)% ?onmanglpg' agou{(; P%é/m?t% nPcm{ 5S S a
R

sur f act ant e noni on
sur flict ant B&/mj. gu @mbt@ P‘%ﬂé&l;‘)@tmﬁﬂﬂleﬁﬁ@t ol s Ibﬁ’{nbtp aloyt léﬂsngémic h as
pol ysor bat #0&Q5.6 }ﬁwfb 2Bt 2(ﬁﬂﬂg/ﬂplab)6§t(20 b @igent 2hbSRETNBERI, ks

pol yoxypro ener et u s Plu oni, F68;
pol yoxyet h%Yderlﬁ%mgF ﬁt@f% J"é agou%(g?m?mgtgsb gr%&tmﬁf“&l e %ol yet hyl ene
gl ycol suchg/mbto PRI, mdyiszhok 06 H maiml thypbahdSiG mginl, erabout 45.0

pol yoxyet hmyﬁn@a&utso@qﬁgﬁlpm} enﬂjd@meraﬁtharmutmaeﬁa&%al G assic
statc)ll lizati on of g arrra eutl cal s C>e(q4§)ur ba tants %r emul sifiers is
FriR D g

descri bed, B HER SIS ! F APAEER PO O ent eral  Sc! .
Technol . 4Eﬂ(g81)fnt 16 Bef al GEpcehterien of abonCls Op@malt abolit b0 mghngelence. A

preferred WI;QIW 20t 1@69@%(%901& b, drh@m?%@ft\ttzb@%g/ﬂh ab&ie210y esent .
i nvention is Sor re a surfactant is

Lo mginf DD S PO B PUAEBRE S Doy, ot o
about 51. Offputa®® vit/ml) a1 200/ albadit 280 m¥m], abmtr9.(Gudbl] Mwitd0.about 0. 4%
aboyp 0. 00]%1 ), 3% HLmP by Bo A out 0.005%
to agout 0. 5% é)%ggt ODS%t?%&a gu? 8‘13%(0%%@03%& 2 A)tg'babout 0. 5%
about 0. 01%F¥S>ABYHY- 0. 2% about 0.03%to about O. 5% about 0.03%to
about 0. 3% abmutcofdaidb%ti fe ﬁ%ﬂﬁnv&tﬁ?{qhe@r[tag&ﬁ]ﬁuﬁn -CDDaMitoay, about 0. 2%
where. Per CRNLARAS 3L E Auf HEL ROV B CILY) (bBBlSdOThUS, i SO
t [ ca

enbodi nent s ar ne mposi t1on conprises an

ant agoni stbelos ‘Pf—a@B@ﬁbl&Qﬂgifﬁé‘ﬂiﬁt therepf, l%fREWﬁFCéWIﬂE i PRBRES ant i body
CHI B512. 12h&H &dftHeBhdom@cutiod] c@ﬁﬁoh@ﬁnmmﬂ@lgcﬂgabwtggmmctab&hgneof t he

buf fering itrate npl e, sodi um
oty ot o o TR by Gl €16 L B e s B EHATP S SO U
50 mvV abd@fﬁcsmmmdertMWP%%n wlswwaﬁb‘mcdrl@ﬁmm insndgbthat 15 mM t he

Cgrrp?si L i gie,uéaaﬁo@m@hbnqﬁs @Qmah?ldf%g& z?@mﬁamgko Bt ?ﬂﬂnm@h@gtl pH 5.0 to
apout p O, ,.abou .9 I Nl NEe- 1S
present at? %ér?:@h%’@ﬁ?%a? &SHt%é(?m&B%ﬁtm%@r%ﬁ%g&‘ﬁggf?m Qﬁb&r#al about 100

mM 86 aboutmaB epdyimorsrpreddvablp ab& 0 26ND 1boutdBbmmol/k&Btilvbre and t he

phar maceut j:galu,CHBROR b hiRdh 31 8hbRG. BQSH?J énﬁ@nﬁméhtssﬂﬁé ﬁ%ﬁt ant, for
exanpl e, polysorbate 20, in an ampunt from about 001%to about

1. 0% (W v)PPEmEBaacoBroHavie B Bty 825w Pamprike NeﬁPﬁéf enbodi nent s,
the |iquid pharmaceutical conposition conprises an antagoni st

anti CD40 anti body, for exanple, the nonoclonal antibody CHWM 12.12 or
CH R-5.9, or antigen-binding fragpent thereof, at a concentration of



30f or exanpl e, polysorbate 20, in an amount from about 0.001%to
about 1.0% (w v), including about 0.001%to about 0.5% (wv), about
0.01%to about 0.25% (W v), about 0.025%to about 0.2% (wv), about
0.025%to about 0.1% (wv), or about 0.05%to about 0.2% (W vVv); where
the liquid pharmaceutical conposition has a pH of about pH 5.0 to
about P we7g22¥bout pH 5.0 to about pH 6.0, abo&CT/ERIGN7E7T0 about pH
5.5, about pH 5.5 to about pH 6.5, about pH 5.5 to about pH 6.0, or
about pH 5.5. The quui d pharmaceutical conposition can be

essentially free servatives and other carriers, excipients,
or stabili g‘”’é inin ?’f’/&f’tﬁ'}@:ﬁlg\?g 3 yplutipn e kngwiyin fhoseakliedin Bt SsmPBsi ti on can
opti onal | yeaamp,lb (elipikazenl.qrSAOY &n. [Fhesedwat 486e8, for exanpl e,
antibacterial ag ifine: ﬁ&l%%gﬁ@%ﬁu oRERER bR R Ael £ S

excipients, or stabilizer escr re erein provided they
do not advdise e Q’F‘P‘é‘é&?gat"ﬁtéo'ﬁﬁ%‘i‘oéﬂéﬁ’é% @&Efegétﬁg’b'?’*}ti‘”ﬂy of the

anti sCD40 anichaidy, a@d/orﬂl?hfrﬂu@&cﬁh—dﬂhﬁgdtofhge smmggEaphainbeseal . Exanpl es of
accept abl e tg t, r.s .k nclude, but are
Tomot 11 m T e ERGLBL By 008" ABlcekigul 00 VED: o

sur f act ant@lam&Pﬁ“P@k‘iO@a%t“@“ Pfrf@?nﬂkﬂil%g’n@§@mf@r e netémmedigielt et hi oni ne,

chcl ating ﬂgﬁﬁ&e&ed&mﬂbja& Iﬁmrﬂfondmﬁ@drepm{mhﬂg@sm@émr sRregdIpl e,

Zn- prot ei ncn ernpa i ulet‘lsfgrfn ?ozcng g%l’ f?l‘qancdgo r aq.?;cgon%n Cnr(])nlah 0 pol yesters.
A thorough™discu SS1°oA of A1 or hul at’l oA “an 0

pharlfraceut # aldifgrmee ethes foub bataldafor ?delestratsmatﬂSPbJ@erBy ‘drigddorind onol yt es can

be found iRinRa#EIRGLGA Ilﬁm.%ﬁ%ﬂaam&gwubﬁ&Ifoéﬁhﬁiamcc(&nﬁ&rwck Publ i shi ng
Conpany, Etz?\ton Penn vani.a, 1 ted by

ref erence. "¢ drymIﬁ’flﬂfs’ 23?‘%‘ € ?fﬂ%ar‘f‘@[‘]fte‘i’ %ka%él 'Qr%f’g‘ggﬁ%sjt anti - CD40
ant i body- o&quiﬂﬂgTeMncfuiSdISﬁh)amdm(ss‘aMamrﬁﬂ%) it fropsDoig t he

i nvention ifmwa@(sthfeqrmﬁgn% SEl%ﬁ@éHdﬁQchf%Qd] GBI ﬁp;s 8 .47, 1 nhi bi t
oxi dation of éam no acid resjdues wthin the antibody

20pdﬁypept$ra@?aaﬂamﬁ2w9 Pros B4 Phare ARG € Ul &t i on
of oxidi zerd (899exhhes. Grsell: Ri20por alrdiyingi(Carrgrerond Cratve OPB8J esul ts i n
great et r e e 20lsoline AN AB0BY0 bicph APAY Bl n 1t Pr oper

nol ecul ar form t ereoi soner Of nine (L, or DL isomer)

or conbi na‘thf“@FFsaﬁg’f‘f%ar’eefBﬂmaE‘é‘nﬁa@@%@@ﬂ a“d’f‘ﬁéeaé.’f*fjﬁ‘ﬁﬂﬁ‘t" “d‘““&@d%dded shoul d” be
an amount dudfid steigebta ligaid biRRhdobuticadxinGhaditiod Ban@fivetstie aftved tililaahl e am no

aci dy25res S

2ccaBt abl oS B Ay Foulllhn BT R RhucHilel ol SRARLER D e
conposi ti onE‘tiﬁ‘P%tlFW@°Wwfen‘éﬁE@g¥qfaW4§W cw;aﬂtcwr%@mwcse% oxi dati on
products. Iﬁ:‘&m@&&frﬁlﬁng,ﬁabﬁlﬁau@@&pbﬂpsaﬂﬁhﬁwﬁdbdayc@&dﬁﬂgg met hi oni ne such

that th d f
about 1 1 T Risire bR Bt B IEROAGRR %2 houc 100 1. soThe

:
preferred am)umy S@feom%[leﬂh{bmtlg‘- weg)@a@an@w qeebigdtions obe det er mi ned

enphsi cal |tycs@$fcr&ﬁsetﬂ@§ magbetda@em:&Mé&kc@mﬂewoslﬁdnagm&e ant agoni st
anti-CD40 antib inter ntl en- bJ ndi nglP gnent thereof,

with differEht Onéo l(]:geaﬁfhlg Ve ”'ﬁss pfefenf’r%ftfﬁc iné=g ni ng the
rel ative dirffesettly fdmlrfstmmmplonubecf Commwﬂojapf tbtems:pt@mm@s algfbet he

pol ypept i dmifuted Gith frndlogdefSHiRd Uatno 60! BYBLAY LAPHIGS SR BkAldon of the

nol ecul ar (ﬁgem es . nd |§ent| fication, usi 'Ei%‘ Olfﬁ; ept| de m)l ecul ar

vei ght st drFRPHE Of DRl oggupige ppinggsidchat g%'? ‘Bﬂﬁﬁ?d(? TPt er act i on
chr 6frat ogradphyerifgitGompssitde s@r et @ eblbw dearaienaptetelformdivat

concent r atg, ?ﬂem@aﬁmﬂ"ﬁd%‘r %hﬁ%l&%%e Wép%hgcﬁlﬁnghsﬁ)rdggghﬂllfqﬁ@n of oxidation

of oxidi zabl'e am no acid residues aving adverse affects on
am no aci PhF@RSstiical cPRRFBPS P igYentignt %%@Wf%@ﬁé@%ﬁwwﬁludmm d
represent a preferred amount of nethionine to be added to the
conposition to further inprove antibody stability. Thus, in sone
enbodi ments of the invention, thejJiquid pharnmaceutical 10conposition




nonocl onal anti body CHIR-12.12 or CHIR-5.9, or antigen-binding
fragnent thereof; the buffering agent is a citrate/citric acid
buffer, for exanple, sodiumcitrate/citric acid buffer, at a
concentration of about 1 mMto about 50 mM about 5 mMto about 25
mVv or about 5 mMto about 15 mM the pharnmaceutical conposition has
a pH owWoRBHB®AY pH 5.0 to about pH 7.0, about pPCEURTHHETout pH 6. 5,
or about pH 5.5 to about pH 6.0; arginine-HCL is present at a
concentration of about 50 mMMto about 300 MM about 100 mMto about
200 mM or _about, 50 MMt g about 150 a surfactant |s present, for
exanpl e, pE?FW'BPlbéF@"gZ’Bn“BPeaﬁbt"tP?B?e’B’éttIeafé‘Bme|”f~?"ﬁ‘H“§ﬁ’i§H‘H’f’ % om about
0.001%to aiﬁmﬂmd:hu%le(qw‘e\@comratahmuthe@o@ﬁﬁ:%n's o tlebatidic @rmb% (W v); and
the 20 phar MaggbhdaliGAFRATHLLeN Ejﬁaﬁﬁibcuﬁ&m';ng WRt honi ne at a

concentration o OUt 0 5 mMto about

10. 0 mV  aff8tnd vaonghesRARytionob ofher SpmRyngHito taBTbt Infoxge brdiBesHout 10.0
mM  about the Ebnedvirdtion eanitine-FDis Abdut MO to aBor®300md, taBoutdnaaNL td6. O MM or

about 2.5 1 AOMbw 3o b BBl e RTDRS b Srs e |1 ui d

phar maceut | cal rrses’an antagoni st - CDH40
anti body, tlbvaQB’é&taHﬁ?PerOtheaWﬂée%fﬁalromalﬂﬁPlbfbelvufdﬂmi@z 12 or
CH R-5.9, abutam:hgemobuamdhmg)afbmg‘rm abfie 100 &M toabovB200@igent rati on of

?rg;)lrjrt[ , OotL S %T@%‘R SRR ot og% Ef%bgmt lfsrﬁnM i n‘glbstdn ngbggbufﬁlg 0
mg/ n?, abowputls) @MH@PW:"O WMOQWWPW 1308%@@)(9’[‘1"@5169 mqy/ M, about
30.0 ng/ m aboﬂr13ﬁmlﬂ ab&ﬁlg A/ Bbut 140004t Bt Wlﬁ[@ oP4Makt 4200 nM

ar gi ni ne- HCl bout 150 nM ar gi ne HC1; sodi um
ol St at of o orieet BEPE uhe S0 GRS bR B SRS M o about
20 mM |nc4buld|12ﬁ3thﬂbutt1$0nNﬁMalmm175li ly a surfactant, for exanple,

pol ysorbat e ZOThe. Ll /@m Jogmnﬁg/ﬁtﬂhnageuggic@ntp%n@p%ts 1.0% (W v),
i ncl udi ng 001%to about (wW.v) bout  0.01%to about

0. 2539% (w V§© Smb&’&’o‘ﬁfhcﬁnt@%%ftmo“&ﬂ’ﬁﬁﬁt“ Ryl W%“‘”‘gffo?ﬁ 0.025% t o about
0.1% (W/ v)polmeptlmmga& f@ﬁ%ohd"hailtmﬂmoﬁntB%u(fwln\g)agenamslenomtheonaI ly

TeL i 0N NGyl XA oRbr B ARSI %L&pengtggmmt -5 MV to about
10.0 mM about 1. t o about ]t’oabout60nM

or about ?PBmH'ﬂ/If‘F Ha‘%.lbb?fta Pgt‘b‘laﬁf\ﬂﬁgi’% F'lﬁ'oql?f‘a anfibedytof WS- ] about 2.5
mvt about Bet@mixdon atrbisipH Satibuiivin 1@ behityeddisitg m%odabﬂuiuyévﬁlamvl about 5.0

r abo osition has
Igteof abg&teéﬂ I—fCEMgg \M}%{a@g hﬁff%—tkrgfiglgg anR%%E%%ﬁH%h‘%%% 0 about pH 6. 0,
about pH ﬁbubbwoaf%tﬁtonﬁwablﬂs SDSFATE Bisizs- %cltsuﬂabowowb 5, about pH
5.5 to abogkECcprLo), thcfﬁh@se@lﬁggﬁgatWaﬁitﬁgm&ﬁltlﬁh yRitCafidntFxEhagggbOdi ment's, the

l'iquid ph COMROSALL QLG9 1 nonocl onal anti body
Cl 1R 12. 1W(WC§ S llltdm“ SSETRG ke ek “’%"d Hert thar eof, at a
concent r atireferred pH &5 hatiaud Iiilalilt’gstemwat(@ma%bms 05'(136 U}Vw’g‘;’nﬁt abogpdut 5.0 ng/ nl
to about 3%, 0.1 Bb,.5.404.5,3B041 5380.906.00W/108 2,69, @DEsL6.6387,8.800/ |

et udi 19, @P9H e By RO a2 T SRS 50 g/ m . abou

to about 200@¢ ﬂMOélmgmtmhnéufﬁ@lgagcmmlu@mn@c @Ebd e plig@acpivicar gi ni ne- HCL;

sodi um ci taoat)&(t@t tlrme@ang&dfqbomg}fﬁdtoatouao}p@ﬁ%ntﬂﬁastotetboetf pabout 5 mMMto
about 20 i ncl a surfact ant, for

di ng abo
exanpl e, ??Brrpb'lef‘toet “tpflr?s ?P%Ir?b‘éﬁtfgt‘tf’tfrﬁ"aa&%‘tﬁ’ﬂé56?2%%%o about 0.1%
(W ¥y ; andHPE, bcehalt b 5.Aetzhowopil A8, for exanple, at a concentration of
about 2.0 M tRny%p%U]te blﬁ'feﬁng[ggént%Qt'nﬁ%dﬁgltﬂagH%ptﬂyﬁqgﬁ aQtaéEMst where the

l'iquid pharnaceuti cal osition 5) 0 to about
pH 6.0, i r?&t‘ﬁ&’f“h@‘“"a‘ﬁbB?tami‘i‘Ff“BcaBC"umo“mlﬂi‘f’ fa’@a?ftapwhpf{% toﬁb‘élé agent s
di scl osed ponV@n baiskids ths foanildtiog, isgngeg @R physicGli@iicabSabinhindn n,

et hyl enedi am netetracetic acid (EDTA) or one of its salts such as
di sodi um EDTA, can optionally be_pdded to further enhance the



stabilized liquid antagoni st anti-CD40 anti body-cont ai ni ng
pharmaceutical conpositions of the present invention. Any sugar such
as nono-, di-, or polysaccharides, or water-soluble glucans,

i ncluding for exanple fructose, glucose, mainbse, sorbose, xylose,
mal t ose, | actose, sucrose, dextran, pullulan, dextrin, cyclodextrin,
sol ubl 020128 hydr oxyet hyl starch and car boxyReT/H§PEALA7EI ose- Na may
be used. Sucrose is the nost preferred sugar additive. Sugar al cohol
is defined as a C4-C8 hydrocarbon having an -OH group and incl udes,

for exanpl nni f 5sar bit i nosi tol | acititaol, dulcitol,
xylitol, a %?“ %I A ‘Efﬂleﬁﬁﬁﬂfi‘ytabﬁ retﬂ%‘idﬁbm’ﬁ%gef%ébﬁ“"’prsé‘Fa«BFr ed sugar

al cohol adblifferingegenFhelude) et ns nottindteda rconk o heids aeistlisdred!, above may be
used indi vigiiah] aem%ndnraamrﬁeﬂ eagﬁdlcogbdmmhﬁcawuﬁ arﬁgmlfldnf(&q]culn} mt to the

anount used, as Ion}g’ﬁ ar or sugar alcoh I's soluble in the
liquid pr ebrd?aﬁ‘fei“&ﬁ alpla%fégonﬁ ID%W@F%F%ﬁS dereefdiat apbe widip) | i zi ng

ef f ect s achifemediquidiphgmicheaicdarednipodson ddclutid) But 20 msr\vientd toRitrid2ei@df er abl y,

the sugar S t 1.0 %and
about 15, ol aP eIt hIRSERL L - Al ABLURER BRAL, 00 0. 056
(W v). Aft@’tospliﬂé 2pifl giphepp gl}*ﬁﬁ&‘@%ﬁ!‘l Q¢ glucaagienstytemiciagid oiigetietebed her ei n

i s prepar egpariidacid @as etk YiaRRiabill aGfhidaQ, aﬁdﬂMEﬂ&d seghadatidron: Met hods

for |yophi i 15 co itio 0 t hose of

ordi nary siﬁ}% gQ Qed %!' guf{cn“gfﬁcgp ?’?%‘Plx o] Oggwac“{]aﬁme a'a‘([“%réllo ion may be
recdfist i tuﬂlwlworﬁalaplgtaévwreofqur@ﬁ@n«%aﬁg@feﬂsﬁ tgbgrai4s@n, distilled

wat er , N or &ﬁ'&f&ﬂ’dltl‘l@aoﬁﬁduffé}ﬁ a mix@fc &X@Eﬁﬂﬂ: 8did dnb RlccifRY(refAEd w8geiaddi t i onal
i ngr edai ents.

0N reconstitution ef erably
adni ni st er 8§°F° mfﬂ R %‘dﬁgﬁfﬁ?g 'i“h‘B'ée 0??%?%})@@{%3 te Jé%é‘p kRown to those
ski | | ed i nherdineas ax 4cctat@f®=TmCidlbnf€ﬂr)ddnémcagdm g¢h of tht Fora@hacid/acid

ant i body- cqp aeﬁlsnmagodemﬁﬁmauéuu@@&ngqgmmmtﬂom@o@i mmgauo&ventl on are
stahle and_t h elncrease st orage st abil léﬁéfre ative to

ant agoni st 78 20t i BE AN ohpYsT Mol &d ™ 2huf f er ed
sol utions mMn?@rmMnglM;GQImMﬁthoiﬂlm oaethdr bweh vawet wittizthengngagent .

W t hout be&f@ﬁ)umm% MUttS@EIQ{ ¥n solnE eﬁl&dﬂﬁlﬂ %%%?nc&%‘on%ﬂhcs i ncreased
storage stahility is _observed in_the or mul ati on, 25whet her

stored dir® fl‘"‘ﬁ aﬁeﬁ“f ot aboyr M E?rab‘?“él%PMdg‘é“d‘@tﬂWb—HnMrp WMt ozen state
and t hawedmigr § 10M, 2 @MUEenMON npM,epade 3 mM, B mivj 166hM, of sther siich as a

| yoppi | i Ze\gluda¥1¥hlnqﬁér§%e ot%[)ou? ﬁlﬁﬁ/togzl'obtelg hprm for later reconstitution
into a liqul orm or ot ormprior to use. Preferably,

conposi tions of S?wmbﬂ@@mbu%ﬁcw@ﬁ% e B@lw?f@ectc}ﬂvahcwowam l'i qui d
formto taempiised he @elieandnageatioh (itNMogON wRyHhien®eut 6.0 Aghal &g i ncr eased
storage stgpl, Lu%&%ﬁ aBth%m{’*g,Lﬁ gﬂh(Pan&%ﬁmeq&%édl%lsgwlﬁ%”?eﬂ'ﬁ?t ration

W t hout recons bg/ F'ormil ation in
prefilled, GX?@&@E}WP@“QS@@H‘ b gy GHER- 1269§C?¥ﬁ‘l ?dw&eﬁb@@a& ations if the

formsl ati Offhgin&lt ﬂ]@fﬁ@‘ﬁinldablﬁlt Wdfgl’hnﬁm ﬁ)rréxﬁ&ttlﬁtcblﬁpoﬁg&ﬂkﬁ' isotonic, The

conpositio f t.he nt| | at t he | scover t the use of
ar gi ni ne- uffer“ﬁ‘a en orlﬁach nte}’cgréceaﬁ afgea where xf(ﬁl?emm¥ %g]nl?am d and its

salt f or mbufering agest lsmh thaythe bufferngsient mpiptaingthé o ofde t he buf fering agent
results i rbh@fmhéeaﬁtmd;oﬁwslama the fan @ Vr bifelPr b bRy ﬁP&Ef@ﬂaﬁl& ng

phar naceut cal It s, i ncreased stara stability
relative t W?ﬁ[ﬁp ﬁ%ggd??? P’gg\’r‘?{"ipHdﬂﬂfésﬁi?t ?"ﬂgayBgc?H’faﬁl ni ng
phaBfraceutis mahdeémhﬁiasqompmngpﬁ@tpﬁm&damﬂ tTh 2 grefdiredrembinliroami, e and t he

respecti vecnméfc&@ﬁehagisagg‘omumcmﬁ ah@ﬁﬁﬁmte%w&@%o%ﬁpl lity of the
conposi ti on i s achieved through the influence of the_acidic form of

ar gi ni ne OAYYE S HApews a’f"‘rfé“‘%“ﬁse‘?‘&eﬁ@ﬂufolbéﬁqchveaeﬂ“F’\Pé““ﬁﬁt agoni si t

anti - C40 adittateloatbys indhie duyrad ot lanilted ol potasdiven, bidbrived) e:4chon) agaiol ypept i de
aggregation, fragnentation, 10and deam dati on during storage in
liquid formul ati ons. Furthernore,dncorporation of arginine-1-1Cl as



20f ragnent ati on, and deam dation by the antibody during storage of
the Iiquid pharmaceutical conposition is decreased relative to that
observed during storage of a |iquid pharmaceutical conposition
conprising the antagoni st anti-CD40 anti body and the sanme fornul ation
conponents with the exception of the absence of this particular

i sot onMA 20¢§/12138 st abi | i zi ng agent. The effect ofPCHUSAHINESHCL on

ant agoni st anti-CD40 25anti body aggregation during storage in a

| i quid conposition can bc readily determ' ned by neasuring the change
in soluble anti-CD40 antibody. in solu over time. Ampunt of

sol ubl e anPReessH? éﬁ‘f"iteﬂﬁweiaﬁm?‘éfflﬁ?i“% b O’B@‘S&IHWF‘P‘FPQBB by a number
of anal yti edl (i.assaysidadetteadt form of ék edd (i.orritofe), where &ntdulxediy  of

i nterest. mmal%ﬁ@ fnd aaﬁua%@my smam@mmolx one sﬁa{%ﬁo@mm%@ (RP) - HPLC,

size exclusion (S HPLC, UV 30absor bance. regation can al so
be nonitor éférﬂfﬁfs%f@“ “f—@t@f theg@léﬁailressedlwﬁ@ﬂﬁs(aﬂﬁ?@% REHEINE bel ow. In
t he Gase ofgemgghgiatinotyre afititedf dcidehd sediua Baatat AsGtedigidihae- HCL to

| ncor por at gkt foAit ARAAKNES buRPLh sIPuB ARG & ning 1 quid

phar maceut i c n’gom Ion to stable phar naceuti cal
conposi t i oR¥L Bfludipgabpys et ? SRl Ao § Mk 1¢ Wb s20aM.2aB0ht  t hat
resul ted i goEecTses.ed nddgs ARRSEMNIOH: Bilérisen vau@rwnhlh ﬂ@ran@ﬂ{ﬂ hence

greater rej enttllm%to Lou%?dr%llpf fh oﬁ%eangﬂoé]mcn aﬁlrml'rdtc %1 cam FtbOdy in

solutlonlnlts nonaggr egat e ac gcul ar form
Thust? for @a@mﬂenlsmﬂ@utww@ﬁgwﬂwlmgab@D‘él@Maﬁmi\bbdy is the
Cl- 1 R-12. 1&w®mﬂpb&mhomti1-n@li>41@nﬁnt1mfs>ﬁY4IQﬁS&rai>daegm the Exanples

bel ow, an effetlve unt ni ne or..use in prcparing a
o ab o compos: T BiboTa R BRI p SRR o T ooult ed

in greater dwe@remntld?@@ﬁmtbhhf s@haRhd Ronvdoraheniilpdd GHIRAL2{ 12 gt mononer i ¢
ol ecul ar  &@iRM., Waﬁlb%%m@ﬁé Mmm Hl@lgofm( a LRG&REHion bﬂgcfu@@-fsﬁg’mﬁt orage

stability of. the ui i st antj -

ant i'Body- c@ﬁ‘?"éff??rr{bj %ﬁ %t“?gg‘ﬁé 'F“t? %‘“?ﬁ@é‘r‘ﬂ“f W@%t‘él so be
associ at edabantt3 R0 tigkel,iondbiotri10.0 my/md fofabat ).0hg/al; g among-oHGinioA ant i body
fragment at 18, RRAGY @ coqﬁoésl?ﬂoq aa} R n‘R:f ard kﬂéﬁa@#?@nﬂ&ag@:ﬂ %’a‘?;fmf’ééﬂ%r agi ne

residues wthin the therapeutica active antib during storage.

The ef f ect 2BouHs i Afioprentaop OS?PO%I‘r}t“?%E?d{P“F it &1 i‘%ﬁt"&'%?ﬁt readily be

det er m nedisbyM ropdtiribdy dbog 1@hBN gest dirr ehidodidetig he §paci es Wit hin the

15f | at - SEC- HPLC
Gpmul a ﬁhgﬂﬂaa&\éﬁéa@hﬂ&]uoﬁ &hagﬁel 4 h&%onfs*t%hﬁ}%[)ﬁpaa;ﬂf’dﬁﬁ fml( or

anal ysi s; ‘see ar gi ni ne- HCl
on deani daPeierionstantibndy GHIR- LABatCHIR 5908 ¢yt spiobiydisdienet depding st or age
in a liquidacaspegioh bﬂnoﬁamm@eamabqatma)rd@hemmm@dn@m tmeitt ori ng t he

amount of fs @Bﬁb%nﬁﬂ m%gouﬁ"?‘ﬁdé?%%yorpaﬁou? mglglt By deam dat ed

f orm over nmeasuri ny ol ecul a i.e., native
or 20deani Wregml yramgus of ay@@mwéﬂrplrde@@rﬂpmp%lnsmeartwwcmﬂése are
genegal | y tké"lﬁl\fﬁnﬂg@g(ﬁlh@boﬂﬁlﬁl citrDiiciBil B@fisath Bsikeadios Br0sm®1i ogr aphi c

solypept | detip et P RN R I BEERE B b e IPHM e bPLG, or
cation exchangél b@lhﬂrmmﬁce}gmlmdwnté @MEMHM@)dC%ISCdU@QWbﬁb@d in the
Exanpl es b@mpMics BHahBGont MBl®4b bflibidad, faframﬂﬁm{hs hofBibhal LKy

anti body rmaceuti cal f.the i nvent| on nmay
contain ot(g@#aléglﬁfﬁ%ﬁﬁgg t‘ﬁé‘fﬁgf"ntﬁlfaélﬁ '8 %E“%T“?éi‘l‘f? BEL%r pronot e

t he 3dlesi r abdigaigthapH bf tegphomadeltealamtmgioom vaithingnt rangCBBovapH 5.00dy of
interest tHafouSel 7"(?§nd4& c@ncmﬁﬁcﬁ&%?é}nluﬁé‘h@{s ﬂa%&t'lb!@mﬁ%%&ﬂ%ﬁ so long as

the primary stabilizing fect achieved w e arginine-HCl is not
adver sel y B¥f E’C‘P’@ﬂOfthFFFé“@%B"r?ﬁ 45 lf”ﬁ&‘ﬁ‘gﬁ%fg‘t“ "t?émg‘éf“éteg‘gfc 28dini ni stration
vi a t he r cuiffer at d@hcehtmtiahdsigng 5 i woabsit 1 HaMstheliquidpharandutirist retain its
desired therapeutic activity. The pharnmaceuti cal conpositions of
the present invention can be prepgyed, for exanple, by prem xing the




prior to incorporation of the antagonist anti-CD40 anti body of
interest. Any additional excipients that may be added to further
stabilize the conpositions of the present invention nust not
adversely affect the stabilizing effects of the primary isotonizing
and stabilizing agent, i.e., the arginine-HCl, further in conbination
W th t W@ WB471e49% ng Sagent, as used to obtain th@CHE$2EI706G3Fposi ti ons
di scl osed herein. Followi ng addition of the arginine-HCL to achi eve
near isotonicity and increased stability of the antagonist anti-CD40
anti body of interest H of the |jquid conpgsition is adjusted using
t he bufferF‘?’i‘ﬁ’°%b°§ﬁ?mp"ﬁ$§‘Fé?t%P‘§f - ‘?'Pﬁor?n wﬁ’éﬁ?‘aﬁl’l&é}eosed herein, nore
pr ef er abl ymb@clibinganpbbde CHIRYIM2fooCHIRFED, amhidggobinditg feagtnent GB4E, ant | body of
i nterest, AR #=Tegol R MPER . Eﬁbd 7.0,

pr ef er abl yIm(aaboc(t?as &cal@oépgg%nq’% rn)noctﬁjpﬁkjilt5 dgﬁ?légtq) Czll—lb?g 12.12.

Al t hough pPt &P aB‘é“%FEIF SrOf BQUPEISISSRibAY PHAG {1 BT ‘6‘?"0?‘??@“5&?1?? agoni st

ant i $CD40 nduid gaaatyceitizhl@orhfveitiaropsbd thedftagdniveheCobb ntbddy,ife adj ust ed
prior to aQQJnk h%&FocE£&1%r§9&yy 1‘2% B AR LB an??éﬂgfnﬁﬁgc.e the risk of

denat uration riate nmechan vices are then
used for a@#ﬂ?"é‘b‘ﬁ*ﬁ@%ﬁtﬁ%‘ﬁ@ﬁ"ﬂ‘twp % -1 ggis tojebepg Pt &me/ml, aboutThys | t he
present i nyeakmdH apiud3scdeSmRoriBduh i heh! ﬂ@ﬁ@ash@mtdﬂ;@d&gabi lity of

an ant agonj st di,ng nt

thereof, in°a ' Hmﬁlmg%%ar mac%m %8%?50 n"‘(])%lgui%ldﬂI bou ﬁg‘é conpri ses
condPni ng mifal, arﬁbat_géﬁ@ Be/mé abquODA o Memeini oyl @Fiﬂamf_fegmmt itdi ng
fragment thgeohmNolilin dirhbikifi hdingL eI @Rdre thdWBimuRkAsHRa0d @i s t he

phar maceut i.cal ggnpom tion at a pH between about pH 5.0 and pH 7.0,
and an amoURE PBPar gi nine-HCL sufficient to render the conposition
near i sot oni c. Piofeinglegralatimidadd frecat hawingye miehffial shengndyemg i s a
citrate/ci ISrBdeS%mQGflﬂlmla#!ﬁaﬁaﬁe[ceuu%é1?‘onﬁ@ﬁ%‘s'&'&“fh@ﬁké&ﬁl uRkndoh@nBuf fering agent

i s about i ni heHO provi des

unt . o
for 13 conc‘@ﬁmcggff BFPROFatipnf gur d%t?)“t""d’i‘ﬁ’ pag F?é‘“n@ﬁ‘@ﬁ‘c“ O\r/ﬁc'itf’i?W °rttFFe conposi tion
of 25 betswden teatiouit thdhmidi-tionedfoutTh8O M sorv enbgdimennethédiiuid | n ot her

enbodi ment X o - CH R-12.12 or
CH R-5.9 a@? T%%g;&f%?ggﬁ) ééogﬁ}?b%%%qlﬁﬁ% ]?ﬁaﬁ ?g%lbt/ l’?%d{r’ E(gf the buffering

agent is aPenRle giemopselonal pyiedy SR Qd’dptﬁlﬁ Thertiendinfifg ¢ acid buffer:
t he concentragatit drrcalf a ifgringiageet thibdintin tHaipH of hheplamipasdat | on 1S about 150

T A0 oL B RMRR S BPRRS: o b3l ARAHDH So0um ABRKbeRae. aDOUL 6. O

bout | ze har maceut Ic conposition
conpr i si ng¢lhereagst fa‘g]&mdﬂmnawwﬁsw@oa?ﬁnm%a9t°'eﬁ adfpdicest , for
exanpl e, akmpieeORMichht. andther &RMBimand, thb Gglyd lﬁluﬁhceaﬁcaltchﬁpﬁnwﬁ- 12.12 or
CH R-5.9 ”@Bﬁ% A%%L%g%ﬂkt aR2EMaq a%éb antd: gxea{}al%'t e%@gcﬂnaﬁ%ls%&“ t her eof

shoul d be an |njectable or

i nfusi bl e $ERM24Een{THS- Sé’oqr lttig@)rbmdwgrmﬁyttbqﬁeof ;@ ouEDg PP, As
pr ey ousl ymmileme pH bftﬁ&pﬂmﬁ@cc&mrcaﬂpotlﬁ@mmmqnc rﬂfg@&&ﬁ&dp}[ fothe dried

form such d)tl-f ’Iy(PQrgmme ﬁgpat O\{\lge% t10n outg:Oa 318? 9@({%\5{' tuted I nt o

t he I|qU|dtso°f‘t i on S UEpens i ON 6T oM S|on 1 stration
Sby any ofabwari@OoanCr@mhéleanﬂf}ildhengmmrl@bamfaqmrent eral routes of

admi ni strati onty Reafekak éfnﬂl&yedﬁe@h@ﬁl@ﬁdh&hﬂghﬁclddeUI d fornmulation to
t ake advant

f the |ncreas orage stabi]ity achieve
accor dancé™® ’fyﬁtgi’lﬁ’é S?Jr]é’{"ﬂ?fﬁ? ol aﬂﬁ’ S gesggﬁwqe'h{gpéﬁ%pgﬁsoﬁ’?eagtl i ned
bel 8. TheaTwstaBd) pohetyppinglenraoipedyetinddne esenysochiag Plananic B68pr ef er abl y
sterili Ze%o@)ﬁxﬁ?ﬁﬁ@’e@ﬁ&ofs'ﬂcﬁ LA en siﬂ’t@fﬂlcbﬁ Iﬁﬁy@lﬁ)ﬁgw gl@fcd-l’mcﬂ sdose or

mul ti-dose_contai ners as seal ed 10vial's or anpules. Additional
net hods f orEFEE H‘ﬁ‘lpé\?‘Plﬁﬁdy&hi’J[W&raﬁ‘hQPE’ﬂ’W@&Fﬂeé’dﬁﬁ%@‘l‘?’iﬂd‘l‘fh§°ener al ly known
in the artTraX-b®. Theidt stabilifatsd df grarrenduanbey sirbéator sadidsiid y of t he
| i qui d pharmaceutical conpositions disclosed herein provided they do
not adversely affect the beneficigd. effects of the preferred



25100 cc glass vial. The container holds the formulation and the

| abel on, or associated with, the container may indicate directions
for use. The article of manufacture may further include other
materials desirable froma comrercial and user standpoint, including
ot her buffers, diluents, filters, needles, syringes, and package

i nsert ¥O#H22¥st ructi ons for use. 30 Anti - CD40 PARUBBYIEEE i n t he
Phar maceuti cal Conpositions of the Invention The phar naceuti cal
conpositions of the present invention conprise anti-CD40 anti bodi es,

particul arl oni st .anti nt bodi e i gen- bi ndi ng
fragment s %F@F‘Lg’?eﬁaﬁﬁ? IT]aer"EfEf’ “fglé’ @’ef”é’é’Z gf"% d%ﬂﬁgh nodul at e
ADCC, i nt eitfiseleginvindolpo@d By siegnal Amgfeﬂpxamtfactanﬂealployed@mxﬂ si gnal i ng
pat hways tﬂ%c@éﬁc%@&nﬁh&%oﬁly deQ&o%aé% bﬂﬂly&frba@@f}owﬁ\éréb the CD40

ligand (CD4QL), or 0 cell surface
anti gen, " s"éﬁﬁ@tﬁsé‘&@fﬁjd?ls t’-"13‘6‘%“3’ adseghiy: ﬁn‘i“%"“l“rf’to@r?ﬁ%‘tﬁlo P13t Par—enbr ane
gl ycapr ot el.ovstdbadtt 0.0 PO gout05%4, liut 00T tokdart 8% abhac.o@r.t6 TNF) recept or

famly (se b ?trm,g 3 9 708, 871;
St anenkovi %ogto(%/ %ﬁl\/ﬁ% %E g‘%&o % t‘fﬁj ‘?[éégz%% t?srbgeﬁAntl gens
36: 33; Bar Wbyt @3%.gpout ¢.q QW?bON{éS‘VLé‘ePé&%l%éO #eti0gemaidd08%Book (2d
gd lAcademasouﬂn95&bou8@013°/ubelgﬂb()3%jmtots%ft@mts&0(31%, husan CD4O, hencoded
y alterna 0 var | s 109ene ave
been | dent PP EogflbE Rt HARRELL Png AR MR OIS0 oot or
or "Psof or m 1" Yhysgin gors ewbaipnepnis.ghediqpiy phagprcevgcaheoimgosion eqnrsiesp

pol ypept i dg skt d&ﬂs@m shdbddb, |f6r%§arﬂ'pﬁ:ptﬁé &@ﬂcl&ﬁl denBaokirAcqessi on No.
CAA43045, ar&gﬁ%gg at1 er%g%sgﬂa “{1?" éh b enBaﬁpkmAccessmn No.
NP_001241) ol ) e {3245 Aer ok &8 PEERRR IR Récessi on Nos.

X60592 andcitty/aad 2B0pifer, fahixerhplh sdiva coiatgliic asid qefénee r epr esent ed 15by
theffl :ﬁ St defcch@sibitldiasout mel@ﬁﬁﬁmdengo&rsrmnﬁﬂJas&uBﬂmra&a; he "short

i sof Qr 0 i S expresse no-aci d precursor
pol geptl d%mf’lléﬁ%o\"ﬂg]ﬁé{ ﬂ]fﬁ"r{"@t‘ﬁ?% i&"gg@gﬁp ONFPH67%593) encoded
by SEQ | D #iont9H(Gen®BawkHAGC@ ol Note aWpIBQ(BS@)l)ns:—H@msch al so has a

signal seq &Eﬁﬁt rc@&%ﬁﬁ%to?%o%o%o 4150[1133"00 i, LSed 198k o A3, PT ecur sor
pol ypcptl es of these hupan CD4Q 20share i n conmon

their first 0%"%%’8‘?*8%&4 t'(’i’boét 13 P%?@J@?lmim?felﬁ’c%Fo@Eﬁ‘an NO 10 and
SEQ | D NO fhi2her contpéscps sefonts0 For mhlylp,@plysmdﬂteatﬂ it dnemshofrdm ssaf or m (shown
n 96Q ID N@l%l@boﬁtﬁ 0@’/'}9@9&%3\}%0 @ﬁ%lt%gﬁ'b'sm(w)@ Ith @tﬂ% (SEQ 1D NG 9)

that | acks codi n% ransl ation frame
shift; t hecr‘?bé%‘E?F"ttﬁ’ & @R acs RS RPRRANAGH SHEDTiCSR SFHESRIStAMY di st i nct
Cter i NUSC40aatidde for d:6mpl2 ik nivhockiniahtDody@HIR-0). 17 sr ORIR-hator 25

cont ai ned resi dues

166- 277 ofEln EQEBL]R%%T? Qﬂe%{)mtgcon ose?g(%agﬁmgi%slgon?wl@ndvd;nt ion, the

term " CD40meHfit physts, 0'me! @OE@ISP Lfoael@utdﬁprr@élﬂ toaboutBHQ receptor, " or
" CD4Q" encﬁgﬁﬁ&ﬁlﬁ&nmtnhllﬁ@ﬂg/&h]@lﬁ&lt arodnghﬂmomam AL/AE aktht BP40. The CD40

a0t 9o | TP BSOS ARE 0L R B Sl Ol 661 | LyPes, as

30descr|be'a ere herei on the stirf ace” and
" expr essedrgifina e, lswﬁra@bomwﬁ ml\ﬁar@nld@ﬂck ﬁabufﬁmg agant igsqdiymt i on of t he

CD40 ant 11 Othid cBriCk RS RS aaaqoﬁob.araeaatoesuoars nﬂfl%otab&atﬁﬂh{/l mcmﬁwdlt sgl ayed or
ex resse ate
p "agoni st™° 1389 F&r?@melpgﬂ%’?‘ffzg’ﬁﬂéﬂnﬁl HY gmg‘if]{’fé:?r&qv?é% a¥ﬁ%&¥}tons as an

agoﬁDst Ao eagpapld, sélyscibath2(h esin windunt feonr abee PO@P4 torboat 184 (whand i niti ates

a reacti Orkné?ﬁdu@aﬁdum éoy%tt@ﬁ%ut'o%%s({vﬁ? h@b{n d(ﬁ%% aLJo{i}% 25AMRvAS that
initiated by t oni st” of CD40

S
i nduces arﬁ?"‘ﬁpo%ﬁo/‘f toﬁl?outoo?lﬁ?(“ﬁ‘ﬂtab?‘ltprp%séﬁo i"’(?“mtlf?{?a(wf" 1T ¥@Wtng r esponses: B
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30Any of the assays known in the art can be used to determ ne whet her
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and stimnulating CD40 signaling on CD40-expressing cells.

Modi fications to a native CD40 |igand, for exanple, human CD40 |i gand
(CH4AO.; also known as CD 154), include, but are not limted to,
substitutions, deletions, truncations, extensions, fusion proteins,
fragments, peptidom netics, and the like. In sonme enbodi nents of the
20i nveMU286/1243%9 assay for assessing bi ol ogi cal &ETESNP6EEF7 an
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the cell- S%Ec@ﬁﬁioﬁ&%ﬂﬂmﬁ%ﬁmﬂhbbn& %Pldlhﬁ@mout%‘ﬁ{m es of CD40
signaling are S|n%€als t hat | ead proliferation and survival of

CD40- expr eS8HH{ 12 fqabout §{ gMs oy aH?W%t? f“%toélfo‘"ostpem%m%“é %10- si gnal i ng
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t hrough th §%gnal pathway, |eads to activation of one or nore
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correspondi ng I nternational Patent Application PCT/US2006/ 019325
(Attorney Docket No. PP028062. 0003 (035784/311608)), filed May 18,
2006, and published as WD 2006/ 125117; the contents of each of which
are herein incorporated by reference in their entirety. 5The stable
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li ght chai Msteaf BofRERdns SehdiQhiiok Be k6Qd m&1y th ﬁelgﬁluw f@fmptl ng a

13- pl eat ed- Sgﬁft configuration, ich form

oS 100 JAABL MG REL T e CHRBE PEPH TP Hrtioh 0%t o
13- 3D eat ediggiddatn, ®terof edmirigratiohtvéth@DRspnstitution el 2bhigi tosupplethbiel d t oget her
in close photafhd iy pllaﬂlleg I}@ddf R- &@é?}n%@éormm&%etﬂﬂepg%n% fromthe

other chain, contribute tq ormati on of the antigen-binding site
of anti bodff"é%“a(l%“e?éCO“Ré*t?&tW“étb“&F°S(af9@fﬂ*Nl H Publ . No. 91-3242,Vol. I,
pages 647-669). The constant domai ns are not involved di rectly in

bi ndi ng an anti body to an antigen, 15but exhibit various effector
functions, such as Fc receptor (EeR) binding, participation of the




20regi on conprises amno acid residues froma "conplenentarily
determning region"” or "CDR' (i.e., residues 24-34 (L1), 50-56 (L2),
and 89-97 (L3) in the light-chain variable domain and 31-35 (Hl),
50-65 (H2), and 95-102 (F13) in the heavy-chain variabl e domain;
Kabat et at (1991) Sequences of Proteins of Inmunol ogical Interest,
5t h EdwoRoWNpg9Heal t h Service, National |nstitulP€T/G8208486d787,

Bet hesda, MD) and/or 25 those residues froma "hypervariable | oop"
(i.e., residues 26-32 (L1), 50-52 (L2), and 91-96 (L3) in the

| i ght-chain var| abl e domai.n and (HL 53-55 H and 96-101 (H3) in
the heavy chai A™SAFPEBPY GBRE o ?Pﬂﬂ&d&ﬁ‘ﬁ iy deihesaeg7) . 1. Mot

Bi ol ., 196argifihe-1OMag hn isStérdngayunt dad a dixtuiddRan sceianditsesit fame sichose vari abl e
donmai n residygs, Bﬁﬂg&mgmﬁpasttﬂ%uﬁéfﬂgﬁéé A ARlfs iAW ARhgSheues, as

herei n deenmed. 30" Anti fragnmen nprise a portion of an intact
anti body, pP&BLReEY- §Pntafﬁ'él=am3§@ﬁ°%?WP5r‘f§’n8’Pt RpaineremidaiorEggi on of the

i ntaagt ant tthﬁlﬁyr.elaﬁ)éadmicﬁﬁ afthgomiftlantDODAO ahiild At Ring ARdatifkab, Fab,
F(ab') 2, Zapat a et
i Loy Ltk BRI G BIRHAR) ol el ARLIAELE S 220

mol ecul es; mcr&‘ﬁ@ SF?Eﬁgﬁ @&fﬁcéo%?ﬁlﬂwc@swﬁ fthéﬁhcflﬁfé}moaﬁfﬂl%ody
fragments. o%agmmfdﬂggms bik mlzmofaqethhxb@dﬁ@my RiRAMERSsit a-caglent i cal

anti gen- bi ngl)o%g, mor(i;%mgtn;[trF its 1n?lucncc X g?lyp.c&t(l: ea%g?egatlon n{agm(mt?o Wth a single

antigen-bin and a res nme' dse name
ref l18ct s i g degmiidajiqmduting S@Fﬁg@@léﬂuﬂi formnufagionyi Huyhenﬁefpglcmm’f@a@frmnt yi el ds

an F(ab’ )Zarhﬁﬁgﬁer& alﬁgdﬁtmn@aéemtlwn@mtahﬁmpaafmbm febytes and is
still capab the m ni num

nki ng ant
anti body. 1 vageiRe CeEn bt B e e depEoghi | on and
bi ndi ng si toeposttiensthat g n@nisgonsyithbw haying & idilwie rddgionad setoiavy - and one

l'i ght - chai &eM@gdcgglsgdlggmngel n fight, non-coval ent association. It is
in this configuratjo t the three, CDRs of each variable domain

i ntdfact to defhefed ”520”136 LR (s et atent H&ﬂé‘ﬁd@ewl“}ﬂ?@‘mﬁf?‘fc&‘ce of
t hedi mer. <Golpbsgobd of €k ynvertibreprabors tEiReppadiciile nctiagdniagaiz: dniiibidt g
speci fi ci taani;éay mﬁngﬁlLlhmpgdyagmmp@rx&ragm&\@%&g dﬁaa,gém%mé ?éc@bl e domain

(or half of an’ Fv corrgrl SI ng hf ee speci f or an antigen)
has the abh§rhyrjnciegsinesiEbilipirt ea&ﬂlaf%ilwag Hergeghthe °°§1P‘PSH’8PJ@H at a | owner
af finity thsradilpateBifityl” I éntdaildaahiangic si ricee of hfptdaete Foabatibi,agnment al so

cont,gi ns t ; d.qthe first

contszt6 ant dg %gg&%?g%ﬁde%” 'pbyqiegbn)%d*&ugpém% '?h&mmsnts differ from
Fab' f r agribarmaceyteal aqmposiien & fesrrassd rCEmeé%htrt@%meﬁe@ﬂwbtW%of@ar boxy

t er m nus aiqumrpﬁanhwyale&woﬁmﬁldomprsmgm ﬂnagaﬁslt udchmoammo@rancerr e

cystei nes tL({:%{A)p I’orl:'xgl\i/l\%og%] ﬁr}émbw exce%llon of egtserbce (%l_hxstlﬁmmnc desi gnati on

hcrcin for e C s Q1 Ne T el const ant
20donai ns frecnizing and-sgagiligipg agpnt. ngmﬁect Eatgining Had pregatagongit aati§iPduced by

redusi ng tdhgbdkg @ggrcg%mi FGERPM e §1 NREN Yorsphadida ceH b%uéaﬁﬁydiemrlamcdge Q her

chem cal couplin Si, antl al so known. The

"1 ght chc'f UG en‘"t “fi%ﬂf%g"q‘{ﬁ*%@g@ %%ﬂfrﬁselgf)'onf‘)?{%ﬁ{n%ny vertebrate
speci es caﬁqmdwet o sdibiprrettCP4) ilmdpih selvton cdndanlaytifil BY 4 mgberofpes, cal | ed
kappa (K) @m%czliksaﬁ‘@%mﬁ{% d)atect@mg: aQtfbo@ﬂ!?m@e’i@sthucﬁﬁs'st s@eences of

their constant domain ! @ H% 2 he am no acid sequence of
t he const afft®™ feﬁer%?fp“lsﬁgﬁp HREa ¥ FHRRSSEQHMHSEY BBul i ns can be
assidgned tabschiahdee Agmésatidhassdss be lidnitored wing SPB-PAGHRf0nIscthasses of hunman

i munog| Obéiéﬁnﬁle'*fshexle&%elo&g[) IgE, 19gG and IgM and several of these
may be further_ divided intg subclasses (isotypes lgd, 1902,

e.g.,
| gG3, 1g&4, | gAthe Ca%ef agmgeafiopan etfqgixe o gt "éﬁ%ﬂler'll{%‘d%@ioé??fatedonai ns t hat
COr r esSpondwithin dh Bmagdhifthai-€DA0 s6litass@ataiaig i phaghetxthi ns are cal | ed
al pha, delta, epsilon, gamm, and nu, respectively. The subunit
structures and three-di nensional _gonfigurations of different classes




5"| abel ed" anti body. The | abel may be detectable by itself (e.g.,
radi oi sotope | abels or fluorescent |abels) or, in the case of an
enzymatic | abel, may catal yze chem cal alteration of a substrate
conpound or conposition that is detectable. A "host cell," as
used herein, refers to a mcroorganismor a eukaryotic cell or cell
i ne cHMaX¥78d2¥s a unicellular entity that can BET/UBITWESSHeen, used
as a recipient for 10a reconbi nant vector or other transfer

pol ynucl eoti des, and include t he progeny of the original cell that
has been transf ect ed. under stood that the proge f a single
cel | may nB%‘“PﬂsétE’éé%"éfPf"ith SB‘EI"' Bléi’ﬁ‘ﬂﬂ"%%ﬁ?‘if?mipasé‘?ﬂ’% EHr YR logy or in
genom c or bd idvall ashAmentipdt emend indecrdaire agpragge Ndahatipegvenine, alde t o
natural, aGALARALAwn® oEShtiDRHRNS: Ml Uhvodyh MBI R Tect or cel I's”

are Ieukocytes t hat express one or nore FcRs and perform effector
functi ons. n@?@f‘*@?‘%‘l’?}“g“?ﬂ‘éﬁc&ﬁW%ec‘élﬁ(ﬁ?‘@sg‘“%ttforle’é’ﬁ’gie BEFRIE | and carry
out anti gemaﬁaﬁmmdmmoeﬂibbdynﬂdet CHIRC 20y ookl nyi-qDADGEpodsf f ect or
function. e di i ncl ude

peri pher al ﬁr#ﬁ%%m{’}}é ear ‘ce %ﬁ%ﬁ%@&rﬁm%ghéﬁtﬁ (NK) cells,
nmonocyt cs, prfﬁé?&ﬁfﬁa’gé@npoewmﬁ%mqngon veptilg bzwm&sﬁmﬂ%@d nw th PBMCs
and NK cel ErSatdd Edtenondf € EHIRET, 12Ann)bct9v@1d11tseﬁonbxhak mdRMEr ARK.C activity are
typically of t Not e .t dditjion to
isolating I g&nﬁth(ﬂg%@ménﬂtg ?&'eocﬂl &S egsg‘b%(ﬁagﬂ tl?‘reféées Bk ijqu“lntl bodi es
can e rrad@tﬂswséﬁ’glr%@Plifﬁgdya?wﬂmpwmeosrﬁe@l%ﬁe fnmmranmhomcc ant i body

or vari abl gsd.R@i Qi e ﬁmﬁaﬁtcﬂt:@s RrghGGLCOEn hGlisdy frasgaw@ien gonst agt
to SCripe a

region. 25T ept
et or - vTdpr dhERior B Ra Rl e e e Ry HETEy e or  od
FCR i s a nativepattododrancstordza i cifectRi ariibinedlem antipoprfagmentatch FCR i s one

that bi ndScaﬁE&aJ@@b@é’t’éﬁﬂaQﬂa\ﬁn{oﬂucﬂ géﬁﬁﬁaﬁfe&ﬂa}sp@é}élmﬁﬁlﬂiédes receptors
of the FeyRl RII d Fc% Slfllg inclu lelic

varildnts a H““éﬁ“? ‘?"ﬁraﬂ“? W‘a aPJ °rtsﬁ8§131“8é‘t“ §ors. FcyRIE
r ecept ors ientht EdmplesﬁreﬁdyREATﬁ@ﬁedtafatgnm:&tH@ign deoeipicorthe and FeyRI | B
(an "inhi bjtidigo drﬁ@@a%appc%ndewng tto#;ge\{@a ﬁduﬂi‘clnﬁﬁom@gﬂ crgﬁ)rc%l%' g sequences

that differ primaril | asm ¢ donal ns t hereq Activating
recept or FEFRRR &’BH’P%HOH’ég tB“rfm}"H‘H‘ﬁf‘Pd‘Faé‘E‘@b"t“BrCDﬁS)/?‘B‘E?dﬁ@'eﬁé‘é’élﬁs activation
moti f (| TAMhmidaied fordn wytitiog] Mamdclotiodamiring mbIEﬂﬂlabupEdleﬂg el egiepiror FC7REB
COnt NS AllabIU GRS HERNRY loth AR LS DARE kR Lo TR (1TIM 11
its cytoplasmc ?3 I'nnnunot

15: 203- 234Juch w@qusm%w@cal@wt@w&rcma@m@if Hneerglan S@“ﬁ’él’“"( 1991) Annu.
Rev. | muniaéntificadminidOblypd@i9dholechrpedighdtanadras( &4 Jith RREAODQ et hods

Sather Ford PRerRm Splbatry CR bl st WeRedfS, 070 o

encorrpasse‘&lobfy the term"FcR' herein. The term al so includes the

neonat al r ecephiRstablEGARM antééﬁnfi*‘hnh@Dﬂ@ﬁ]ﬂwﬂ%&kaﬂuﬁg@ﬁar&l%t&ﬂanSf er of
mat er nal Ic%Gs to t ﬁ’ not 117:587 and

Kimet al . fig89y ﬁ‘rﬁlﬁﬁ‘ﬁ%’i”g”ﬁ "é%‘b‘%eiwﬁ‘)“% ““P‘éas '€ a nunber of
ways to rrmﬁecthmmr@rHmltrtbfé)@lﬂeelsableﬁmqlm@»émn@gonimﬁ%ﬂ pmigodyel | s can be

i mortal i Z&%tebeétthm&‘%s asqmleﬁbéuhcamp&n@%gdn&t&%ﬁgaythe 4EBV) . However,
EBV- i nfccte cel cult.to lone and u ual Bﬁlleproduce only

Tl at §vel v Br et v o s ey e el (1967 0
| mMmifot Medolmpadgiod D@kt Be-saté @y adnhinisttabien viathaumes thitlirehesamontugtbe zat i on of

human B celdi dﬁh%&tm‘?ﬂ%ﬁ'd@sﬁ%@&ap@‘%%&\é#ﬂ by introducing a defined
conbi nation of transform ng genes. Such possibility is

15hi ghl i ght ed BF PRermeeewticy! copandjiinat ?félﬁpb‘ﬁe"f ’ﬁﬁf’“‘%ﬂﬁéﬂ @)?fﬁ’?%%dsf"bn of the

t cl oner as cexaafl@bypremixisglibeiNabilizing graitbhitdsrinyagedts, bhianpddd edcipleg® oncopr ot ei n
and an oncogenic allele of Hras resulted in the tunorigenic
conversion of normal hunman epithebjal and fibroblast cells (Hahn c/at




honbzygous del etion of the anti body heavy-chain joining region (SH
gene in chineric and germline nutant mce results in conplete

i nhi bition of endogenous anti body production (Jakobovits c/at
(1993)Proc. Nall Acad. Set USA 90: 2551-2555). Transfer of the human
germ|ine i munogl obulin gene array in such germline 30nutant m ce
resul t ¥9:07Uk@%%r oduct i on of human anti bodi es upoHURNTGEH chal | enge
(Jakobovits et at (1993) Nature 362: 255-258). Mendez etal. (1997)
(Nature Genetics 15:146-156) have generat ed a line of transgenic mce
t hat, when chal |l enged h an antl ener tes hi hafflnltyfully
human ant i B‘E?dfoé'écom%ﬁ‘i“’é’ %a“éf’@?ﬁlsé% ’8‘8?%0 nieieﬁem ﬁ?‘B‘&l"%{tl on of
nmegabase hexipienthéannay ohaidal tafucther stgplitize thblaampo:hﬁmm ofitiepsant ce Wi th

del eti on im@nmqggﬁm oA ATELLA3 ASRCF bR BRAKELp hese i ce

( XenoMouse(r techno I X; ~Frenont fornia)) harbor
1,020 kb of® ﬁfﬁ‘?f’ézrﬁ“gﬁ‘é%’i‘wed ] Surhship a?W%@OHaYB‘BFIB%PﬁfF&P%I y 66 VI;
genes, Conplemf=2 uidtitoaneindid nbefiompsitiontibclosd Beeib Hoflfvaigemtiti@onst ant

regions, apdAls %M&g{@@ﬁzgrwo@%wm%s JLb%ﬁyéfﬂ%ont aining 32 Vic

genes, JK segnent I es” produced in these
mce cl ose?fsfﬁo?f@éW%ﬂﬂﬁﬁ?d@ééﬁmﬁf@?ﬁmﬁﬂiﬂmq WmaPSF'ﬂOP sepipdds, incl udi ng

gene rear l’@sﬂ@@%ﬂﬁ"&nn@ﬁg&&rﬁﬂdfél‘abl}aﬂﬂlmraeﬂ\gé i1k herlif@ndie BNt | bodi es
are prefertenl;t %godoutsmantl odi e due to

i ex
del etion in er?gé)ﬁtgnﬁug]uigmﬁe d“(rgrléonfby?"ﬂﬁwr BV BH S G e e & ahgenent i n
10t HE nuri ﬂébqﬂtﬁem@W@HéWW@E/ %ﬁgﬁfet?élma'mﬂmﬂ %%@fwemnfa‘hndntl gen of
particul arakifds@aaL12.12. AlthouS fpeaiﬁs&ammldwmgumnzoﬁdftﬁ@l mal s may be

screened for antiho e i.nitj antig

Cyrhocyt cORE 8 AUSEPE W B s PR e O bR ERAREET S and may
further beaddibred thishofypeti®, callid @n tygucs the egktof dyatirefon@® 138- negati ve and
CD 19- posi ﬁdl)?%nﬁcehbﬁopnlat@ RGN ASREELs are MG BseBrof £hievifgH frépeanix (BCCs) may
be fused tq r%e oma cells to generate hybridonmas as detail ed above.
I'n diot her T4¥PEEE™ such B cel | cultures may be screened further for
reactivity againstthetpnesent inventianl presited agariod for méreasfpthy statBitgbf agcr eeni ng

i ncl udes epzyies dikHeRe . dﬂnmwrb@m%&%mgm%n&tﬁréoﬁmaﬁmuhh t he

target/antl gen protein, a €Co Ition assa known anti bodi es

t hat bind H‘ﬁré‘a‘éeﬁ?ﬁabcéﬁp%F"”? rﬁhéf“étg?d comprifesicAmEping e pfagepishEptt o

20t r ansi entb4p abdbadysd: egigachi e fiagmoat thedof e# 4 iafftdngkgeattpit ess t he tar get
ant i the art.

See Pror ety AT AL ARHLGE PR Ah B B T

McM chael ,2réep a"(°1'98’?afg“1‘98§§‘ SEESEIRS Eyender e SppRpsifion ncsrrmtow ]@Oxf ord

Uni versit ySOBE &S’tﬁ)duﬂ&&y}/ﬂ?ﬂbﬁi’fe}lng dderbis aBﬁﬁne/Biincm& butler, Giédord&hdatioh, 874, 082,

5,677, 165; onal i.cati on Nos. WO
2502/ 28905°f§‘ﬁg5f<6ﬁ6 f‘EV\gbz’t‘% @ﬁg%ﬁ“‘é it '?11 g8y OPafE finot  140: 1425;
Val | e et aHClpryde)fansreofcentmiuedthis isgtonizisspeencividhi the gomppsifongB 6) PNAS

83: 4494, H@bﬂcblﬂtb@h@@mm(t&%&h@ M e 3 R 90er AR5 RGsehe at  (1987) Eur

| mmunot 17; 1535:; 172:1861; Zhang et
at (1991) "/“‘]“F I *aﬁld Tﬁ?éhe @@?9 ?12]% =7 Tﬁg‘ﬂ’ ¥ 5 i&thinot 147 8
Bancher eawl@mnaé}?welzgmgof @Ielbnffenhmmmmdbfspémﬁtwhomﬂ@f sogimd Bancher eau

et al. (1 M&Qfl@da%u@é ]tﬁe7cgnce1§}a 1onQ)ff a Fﬁﬁh&ﬁCWlﬁlnhﬁﬁh&sftlﬂﬁﬁ rporated by
reference. G her anti - cl ona di es i nclude, but are not

linmited td® °‘Pi&:?Wzaéﬁﬂ‘amm%ﬁ&3“&&{%05%’8%£ abgy 3, abaut &Paqr 4 (Tai et at
(2004a) Ca_mbanésee& 64:2846-52; U.S. Patent No. 6,838, 261), Whl chis
the hunmani zed 'f‘lﬁ mn@;edh fi i {n'aééﬁtlcal Cgtﬂ%dsm%lgpl%ﬂl%lﬁgqu o§§’N'

(Francisco et_al. (20 ncer

ant agoni st GPA R Pog O’HP‘EIETt &rééaﬂwl? 9 anfagopiepit DA ARItodRtFy n
Publ i cat i o thgHIR 00¥/ o0 CROABmodaclsal ditiboae oF pageabadinpiagaricer ence in
their entirety. O particular interest to the present invention are
antagoni st anti-CD40 5anti bodi es_gf_ anti gen-bi ndi ng fragnents thereof

-—J

agoni st and



CD40 signaling, and which may al so nodul ate ADCC, as does, for
exanple, the CH R 12.12 anti body descri bed herein bel ow.

Ant agoni st anti-CD40 anti bodies for use in the stable liquid
pharmaceuti cal conpositions of the invention include nonocl onal

anti bodi es or antigen-binding 10fragnents thereof that are capabl e of
speci f wWoeodm2099ndi ng to human CD40 anti gen expr esvustogncdrste surface
of a human cell. In sone enbodi nents, the antagoni st anti CD40

anti bodies within the stable Iiquid pharnmaceutical conpositions
exhibit a strong single-site binding affinity for the CD40

cel I -surf aﬂ‘ére%fﬁ'?‘i“lf}é?ﬁ ormylated TG dpBerand ’a?ﬁqeﬂ’cfﬂll'@?‘a@ﬁﬁlwsﬂbk'a

di ssoci at i o @gliaslsblbion)#03perBios, toddhiuls{dDls pradtousGDGRd,0f calbe stogsdst 10-5 15M
at |east 34 Y. @t L M nore
preferably a rg&e}%&%&m 8{1@%/! tg&éb%% ng@hlﬁgﬂ%@deg}?’%ggﬁglglzng a standard
assay suchregastigialdyp By iguidspltisy Wsparrionyes praulsie bRigswimipistrafiple art and
det aisl s argy 4ay owaﬁi@dmbtﬂodh hendiky oéapmateﬁtaﬁuraﬁea onaARdRaien.” Met hods
gfefslc:il: P)e/d %%Qﬁg%{ﬂ% Qhecl?lnltdgt:l;ngllﬂ t1on to ta(ﬂ(ea Vaﬁ%l at ﬁ{let 1chrff‘a?e|dggl489

ant i bodi esst?%tsta%iﬁféaqhww nbffcmgtiangwrlth@ameﬂlaij@ﬁthesnresamnmm@was defi ned

herein abOMﬁdeJEeloﬁ%meQiaﬁ:hz’%@blﬂt%ih@éuﬁ&al @&%bs‘iﬂoﬁlﬁpmmytﬂ@ﬂlﬁ@d o CD40

antigen on_human cel tigen on
neopl ast i cAUTTE f%ﬁ"cela’i‘d P8 i 18%“%?%"681 ﬁélﬁbte C?ﬂ‘td”icﬁé“c%éﬂf on, the

ant dgoni stVldmrlamﬁlmoA%mqnﬁerdshwsg’orﬁ‘meelat@ﬁashagmwmcﬁamnpasgwm st activity
In one B C&héml@viﬁ@ﬁlﬁn@ﬁ@ﬁf miﬁc%@%{hcmgg:'sfg?ﬂgé st@fligfdp@e! NVeNtion, the

ant agonl st a nt| bO | cant onl st aCt| V| ty
oy P el M e i o s Breoare Ry 45 S BRy ot 1 o b
di f f er ent i #fertar berficig efdcisbethaprefored stabllﬁﬁrerdmh:tuffatng@g@mb disrdbsaint | body

producti Onaescrl%'hre@ﬂlaﬁ)vmntﬁ&!m%ﬂ@ikcuﬂﬂyh bf %Qm&%a Qﬁg{oﬁgf have hurman
constant regions; referab Oé% al so have I[%»} art| al | Yy

hungni zed PRZReERtERIL "r‘:%"'@?@ﬁ%“me? diz5ih &tE- Cﬁ’rtﬁif‘élfl‘éﬂ ”&?‘@“\‘ ul |y human
ant i bodi esPrarmaniica Saenbis (14D ¢18F e g, ChdeaPenbytanp), es of such
monocl onal iLJB%g}aﬁébﬁjéi%mEJ@e anti bodi es designated herein as

CH R-5.9 an Thus, in sonme enbodi nents, the

ant agoni st ant {-tEpaEnelthy lﬁ?ﬁﬂylﬂﬁ?“égéﬁ‘tv“’iefrﬁntaﬁ'é'eﬁ'&%P%C“I”F qui d

phar maceut doglisinp@RR@sck hohiig: a@fablt higdid afMginisd aamcmo dnhidyronoc! onal

ant i,pody CH R:-12.12

ant i Eodl esq_| létrﬁgégﬁ &m%ﬂaﬁoghgo% o Eﬁ:&dﬂvg&'m ? do g nagyn‘iomgnscf] fes of the

| gG isot y‘B*é'“‘ﬁWch&fdtéelbcf Ptable Pf@taahlwﬁlwéfoﬁ?aexe@mq viek.rhegesimd . 2E8. 5. 9
(referred gyﬂngla@me &nﬁﬁaertn’fh?b&ﬁl-nledk‘rbrﬂ@v&e%)ofﬂﬂéhaih@?:c]ﬁEﬁla@&@r_ D6.12.12
(ref err ed r}IlO eembc?ds enpg] conlramensafs()lcc m%g use p"ieg v1eal Cel l l | nes wer e
created us plrenocytes fro ed"Ken6EYPi'¢ ni ce contai ni ng
t he hunman 4&@0@“\{?@#95& reﬂfdaimuw @eméaﬂalndlepwnhuwrbe,lf@f cgdmpicna 3-ocus

( XengMousefph ke glﬁmnoirmyntmﬁbg@dyrﬁe forl%ﬁmma Bha thddMel dnOdrBisddlatcd ThE spl een
cells were fused with th

SP2/0 cells (Sierra
Bi oSour ce) VPrHigcPREE Y 1°ﬁ§,%gfft5’8 Qﬁgargﬂf)"fnl?f“%‘ﬁ&f? Bveral tines
to creat e fultteristladobthermpivodt desigeble Cemlz commepgal BndIsea srehdd@nt1 2. O her
ant i bodi esm(@lfdmtglaﬁlel’bﬂﬂ'éﬁﬁﬂlﬁﬁs AR, Qé:\":deJ Eﬂﬁ'ﬁeg%(ﬁﬂa‘gﬂaie%sle% W@ hg mce
transgeni c. for. human i munogl obulin | oci by ot her nethods known in
the art anBf¥FoWde®s bed herein. 15The nucI eoti de and amino acid
sequaences of the variable regions of the CHHR- 12.12 anti body, and

the am no. Al chd AGHEREES 12 budhEc Nl bapgo%nsnﬁgfltf?&ﬁvefzéont he CHIR-5.9
anti body, are disclose erern articu he am no acid
sequences for THeMBREEF et ‘éftheé’FFdE“bléY?§‘E°&ﬁ?mR”é©‘iﬂﬁT@4?or t he

| i ght chaidtitaids, pr@viMricdatishist 4i-0DAD afGblldRs d2inidgdn Bin@nsRleméy th i n SEQ
ID NO 2 (conpl ete sequence for the light chain of 20 mAb
CH R-12.12), SEQ ID NO 4 (conpl etg sequence for the heavy chain for




I D NO 3 (codi ng sequence for the heavy chain for rnAb CHI R 12.12).
The am no acid sequences for the | eader, variable, and constant
regions for the light chain and heavy chain of the CHHR 5.9 mAb are
set forth in SEQID NG 6 (conplete sequence for the |light chain of
mMAb CHIR-5.9), SEQ ID NO 7 (conpl ete sequence for the 30heavy chain
of MAbWORIRAB2®) . and SEQ | D NO 8 (conpl et e seq€noe0q79s673¢ vari ant of
the heavy chain of mAb CHIR- 5.9 set forth in SEQ ID NO 7, where the
vari ant conprises a serine substitution for the al ani ne resi due at
position 158 of SEQ ID NO 7). Further, hybridomas expressing CH R 5.9
(mouse hybPPEYE! pitde COf%cepenang waich PIEATP R VEH R 12. 12
(mouse hybEDéxignaling, pertidifxsly 8520 Dindlingpatlayd BateEMEGH#IPHP56) ant i bodi es
have been ge j i 54t Ri R £ Col l ection;
10801 Uni vg%gd ?%t"gﬁwwﬂﬁl/g@ﬁ%& & ”rl Egi!‘ ’n°|92?1§_§}i/ 1(813%16%9{ USA)) on

Sept ember  {P40sggacpntigeng “GRILECPEE 95 TRAO5H b4t i on of PTA- 5542
and BTA- 55#dismén@sdaeglidopeteiy that belongs td the @A6Hnkdr@R ficRr ANFRERPISt activity,
ant - CDA0_ AR RACLPSahAL S FerdndiEs LN E 4 bR LuRREABGEUL 1 2
conpositions of the present 1 nventi'on can havé dno fier  hechani sm of
act i on agaf/rid?SREMEMGI08 Tk (1RYY Tisskadileers 3¢ikk Pydaya/RI®7D and

CHI R12. 12f muiezb@gigeﬁz@aygzsﬁmg (cha&it; ilA\va:id'élgic sz%!;s'g &h_@z&g?yeﬂm, t hg variabl e
regi ons of. the -5.9 a R-12. Nt i .bodi. e n be

exor eosed. St ol schetl D SPbeFnlbe RASRR SRR Oy 11 i
al sdOpossi #e hive besa iientigiad & 'hp Eixsi ivofor Galsagknovnae dertiongamfordi’or ns,  or

anti gen- bi ndig 11 iR ss £177 6inRacd Se@fsorGblvRpdd (38h by Lyt ot oxin, a

t her apeuti ¢._agent di oacti v | ign qor radioi sotope, as
not ed her eﬁ%ﬁt %E‘T”SWSQ{FH%“@F?@S‘S’? g“é‘?%@‘%%@%’%”f%%ﬁ%%%ﬂ&l ant i bodi es
bi nd sol ubfeB@BAGcdssonTHENP SN2t YacEgBatEQ pNevie ee GdBartli ndi ng of

CDA0- I i ganglcb@iorRbs. X645 A& RMCHH Es0))aMnhh S A0 GeghdhEe Br&edQuUNd
tometric assays. Antibodies

CD40-11 gand, @ﬁ determ n@d b%lf]f_ | ow cy § p

CHI R5. 9 aNdMaHt R rodurd 1hpiesd ésofpmt GIukonm gythe Phof SPOBT 98I ng to CD40
but not wi tidefoib&8 js ekih@sed ad 4 20CRADo-AONP EuBOTablyEptideBR)IDAES O | bed i n

U S. Provigi.ahal 3 RatipO Ll RPDARS. akltled "Human
Ant i - CD40 %t i ,boﬁ?%%go"ﬁ?ﬁpédgoggf&@%%g‘%%, 2000? &gﬁBcrll%DCT | nt ernati onal
Appl i cat i ofFoREON BENM G Do Bitich 2lsg has siepal pegpenog prashteARY e D40

Ant i bodi esfirit 19 kekiangks. Atk phaisoZyolygffdes pAhdsofwd ey foldmak RimaNgD4dPP

16092. 003) t ] -herein..j I¢ , erence in
thei%f8 ent igrhaér?]%.c%\ﬁxénnmétyefg?é rigshcm%si i‘ér"gesidgérgqe??gefg%gﬁ?)ﬁ&lpgrﬁ feration of
B cel | s frdiq oY) Famgrreuphwentide of diqsiutsodrp fiovarip fEQAR 12 act as
ant agoni stN@:nd)iis-<afddéll yathRatht @fiant (SEQ IBWC:Y) Gaikes coliit R-5. 9 and
CHR12.12 of..d N tron rol.pferati.o -human ] ynphocyt es
1 om nor mal*e e b} BN EE BLLENHBE Qi (R BUSr B R Rl

CD40- expr esdpripgend distpst C-teapinus (B3jdusniop-BeFoy SER PNadettiomdha ul ar

cyt @b oXi Ci dolaihARCEY longhliBorRiondbAGCAEHnin dhdwrOh refiilleRr 63297 §ror human CD40

is 1.2x10- _ bi ndi n ffinity of 1R-1 2 is 5x10-1M as
ot o m ned Ry S Eeg e A L G imlon. e oo Dnisi T Como

ant i bodi es"GDHé¢ellgirreantigva” KDQirqrepta i ar EOUE T angimpesses béth thhe nonocl onal
ant i bodi essaSHInRIoRe Roted ofdddp- 12. 12 descri bed above include, but are
not limted to tt&e {)ol_l ow n%' élé t he _nonocl onal anti bodi es produced
by the hybri doR L8P Mg isdisplyediop s suticerss vasipy orcelhpesed or red t o

her 80 n as delvebadelséwhkie heeib. B) “displayadionltbSsuBte?” 0 QxpPpessdidn 2 (referred to
her ei n as stillbfc‘:e’ci?inlendeh & al]}%r alp%)t'ron %&%4&)@&@&4 JEQ( 55@&0&1%&%? Pa_t ent
Deposit No. PTA-5542 and Pat'ent Deposit NO. PTR—554_3 respectively;
(2) a nondtsRd: Ta"rl‘i“ipl%‘éff”ff‘@‘ﬁﬁlzq%ﬁ"ﬁjﬂt@ﬁ“’aﬁqﬁ@%eﬂﬁmﬁ@quence sel ect ed
fromthe gneoplzeansi sting of the sequence shown in SEQ ID NGO 2, the
sequence 5shown in SEQ ID NO 4, the sequence shown in SEQ ID NO 5,
both the sequences shown in SEQ L NO 2 and SEQ ID NO 4, and both the



in SEQID NO6 and SEQ ID NGO 8; (4) a nonoclonal antibody having an
am no aci d sequence encoded by a nucleic acid nol ecule conprising a
nucl eoti de sequence selected fromthe group consisting of the
nucl eoti de sequence shown in SEQ ID NO 1, the nucl eoti de sequence
shown in SEQ ID NO 3, and both the sequences 15 shown in SEQ ID NO !
and SE®OMNEG2E, (5) a nonocl onal antibody that PETHEE0H667SM epi t ope
capabl e of binding the nonocl onal antibody produced by the hybridoma
cell Iine 5.9 or the hybridoma cell line 12.12; (6) a nonocl onal
anti body that hinds to an_epitope conprising residues, 82-87 of the
anmino aci d sequénte8UE AT ilﬁmgﬁ tPaoe .‘a“f@ﬁlg‘i“‘méﬁj‘“|aﬁ5>"ﬁbﬁfz; (7) a
nonocl onal agnittichoigyes tvilas reccpap@taesll ad inliriatelereacléh avenion! &l ant i body
CH R-5.9 ot - . gl b el i ndj S - (8) a
Cimfdf o 12 abe o BoriRABO ik }eE%?)B?hnaﬁﬂdl ggapga oni 0

nmonocl onal _anti body IS an _antlge In nt of the

CHI R- 12. 12°Bf0 igdyerany o abhefriyeropmited s the Beryingiesppises: g&"‘r“egoi ng

nonodal onal praktmiadhdsifdratiine aaibbdyprddtaiom iftetdeth(laf hdheidneB exllt he fr agnent

retains th LLdty i fic . bingi 3 man CD40

ant i gen. zﬁﬁrﬁ%ﬁ%%ﬂ#rgﬁgg %‘?;?*ﬁ%é?fapr%‘fh’#%{@%%fﬁﬁiz%g%%%‘e?ﬁg%ﬁlg;i bodi es and

ant i gen- bi M#iG{dess K anrdi30/86. 61d seqgtigr ofpr-ip ety qkingsistsbés Ther ei n

[ ncljudedans,immj iaﬂsmfnt L@yaﬁ?ab@ﬁﬂacmgﬂgis mgenlﬁfdalgmmuss_tatn&ﬁ’ﬁﬁaéns: hat dar e

proauced reconnl nar Sl A oas we no dNn e .ar an

escr | bed Rap arsroat aletSuifot CHORER S rapeEmiiesoronmfortit

ant i odi es s iBdugeday dindngiof e £24Q Reeplonto 2mzepeistiiernd, pridevdaitsi nant | y

pr odu;:ed. | a%;igghdd@agdmsaﬂzya@gwi?ﬁcmbfan@fégg ﬁ%}E bﬂqm%s Shsds V\Fﬂﬁ ! uﬂe the

nonocli onal an al es_, ST LS (0} na. ) I CcCnh are

secr et ed b?ﬁOQStth‘P$§'§ré?${gﬁd?%&oﬁgé%? 3@%%@11’6‘%@&@6‘? 4B 11339, HB

12024 and #48, 33340%, mespeiorily 8Py 30%588%, ahdmost prafpblp 90%)985, Pat ent  No.

6, 315, 998, 9gag belots] MeMER B AbRHinR Y DICRRAERR el Reilili§ RNT T r et Y.

Q her. antagoni st anti-CD40 ant i bodi es arg) known in the art. See, for

exanpl e, t HEEHVEHY R P eeba 8 SAT TSyt Batreraesy PRy br i doma

desi gnat edanklodd,Gf kiloveCh (s etland imchukddSbut Fa hefinitAplstadatdi on Publ i cation

Nos. 20020J423m%. arsh %Q%P&é%‘%&};m%ﬁginﬂndn%&m&%é&sﬁbm reference in
4- 465 wa d 5 the  HA

their entirety. F4-465 was obtai ned 5Trom the HAC nouse (Kuroiwa

etal . (ZOO?Y}IKétCE”%O]é?"ﬁPEESFﬁyS’ Perchyas Likodisey groliferatiop pepeflGFe expresses
t he human legrixdayd foightbotyhabductioRrcodtimildtionof @ ccliprblifbadbh @sayt,or t he

!D harZHaceUt Anﬁ%say%p@%b}ldﬁ&p& B.chell Ilc!ﬁ@anb?ﬁéﬁ'ﬁetrg %Qe, fo-lrggim@g!:sﬁcgom .es for use
in the pharmaceuti cal _conpositions of the présent 10invention, for
exanpl e, tHEvehckdin ¥p 0&%3% TR B‘Fﬁ“?B%éiog%”&ihﬁ'&“%@ﬁmﬁ@r ein, can be
produced uUsiréfegre@BYAled¥et, pdyiofrl HelitetdosmtnRtpagtknowncbe t hose of skill

in the ar tm%@%‘fmmﬁ%&% Lo thaﬁseo,arhﬂﬁirseb*?ﬁ1e%ﬁ~fz‘>9ean¥b§rd4 Bz convent i onal
nmet hods. I'n dgeneral, a solutio cont al ni g the antigen of interest,

the CD40 atevegesn26 P3sang 4pril g% @QP4t apd pyiied iU e Patens fpliepreNeani mal |,
pr ef2gr abl ysoss 1 T01S Bstorkcd Docke@NdDPi20100.00 1008 84/9384a0)) t68/585,5790at s ar e

15preferred for e pr raf Ly.cl o due to the vol une
of serum obtalt aEE)Ofee,tH%%p tlﬂédog{}gﬁsggﬂ#@yangg&?égi}?@gﬁﬁﬂ’ti -rabbit and
anti - goat %Q@kitﬂecﬂl’éfﬁomm (035737 izt Db restiectvely andavmong Pepared in a
transgcni Cagpnéa8d No. PERUSI00PY 1 8 (MRS DBGAMNNEP2018BRy | Munogl obul i n

loci. In a [ nmbodi ment, Sf9 cells expressing the protein of
i nterest, (P%trj gjé%ﬁ%ﬁ’ea?so @ﬁgﬁf{,@%’%"”ﬁ%"é’ﬁ‘c’fga’t"lﬁ’éf’c}l?’i‘ﬁlrﬁ'ﬁﬁ’@%‘ﬁ.amf muni zat i on
20céh al sovdspdper Treirved” fligd Novebegd, 8004emiibulishyd aagva he _

ant i gen- copbah42b9ag ﬂm&ﬂé'eyﬁsgﬁeaa{bf@m DEnerdd iﬁéo?d’oﬁ%h ¥y lefdrefi 2] Uvant such

as Frcund's conplete adjuvant, and injecting the mxture or emnul sion
par ent er al P§F P§&¥er al | y subcut aneously or intranuscularly). A dose of
50-200 iag/injection is typically sufficient. Inmunization is

general ly boosted 2-6 weeks later with one or nore injections of the
protein in saline, preferably usiLgg 25Freund' s inconpl ete adjuvant.



About 20-50 m per bleed may be obtained fromrabbits. Production of

the Sf 9 (Spodopterafrugiperda) cells is disclosed in U S. Patent No.

6, 004, 552, incorporated herein by reference. In the case of CD40,

briefly, sequences encoding hunan CD40 were reconbined into a

bacul ovi nis using transfer vectors. The plasm ds were co-transfected

wi t h wwogeeip@ssbacul ovirus DNA into Sf 9 cel | s. PREUSINMIOSEFT

bacul ovirus- infected Sf 9 cells were identified and clonally

puri fied. 5Preferabl y the anti body is nonoclonal in nature. By
“nmonocl onal antibody" is intended an anti body obtained froma

popul ation of ?Mb%%‘lgﬁf"it eyt HERBdE RN natishisty T atfeagt 30%.¢ he

i ndi vi dual 3%t40%0|d%e$)°/cmmrm%,l7ﬂ@ P80 path, a5%.on L@riegrdatiein cal except

for Posst blye, DRLUERL) ¥aRE bt kAL AR by G RGLsent 10

m nor anounts: termis no regar di ng e specl es or

source of RHES2APR3 BHGH EsPortie Prefyrply. nHieicarpisd &ctiNios & 42fiinogl obul i ns

as wal | ﬂ.SaJhﬁlnglmﬁhﬂeaSﬂIQHld@Eatﬁ&bat ekt anwa %‘eatell:’d‘lan tgafj&om Beiki%y le Clh

retain the unction of the antibo n ona

ant i bodi esmgl?%d lﬁr%r}lﬁlft?llaﬂuﬂsﬁgce &%atge -Q)ntrolasmeas%a'éq %aas%lynosft'yg 58& ngl e

anti geni c mhpoese. T@Fs f@%mlce‘vhcrerﬁhet%“ @a@eseeflﬂfaﬁq%tﬂs—WO anti bodi es, the

CD40 cel | sy, ‘@@tlmmagolﬁbtramﬁfmcﬂae uidnct@@atan@atoftaeeuconventi onal

(pol ycl onal nt i [ de different
ant i bodi esP %Ha °Fe’3“ atﬁ) a?%g?‘)l °é?ra‘i {gasdefg ’%ﬂ?rtﬁ?’ e ‘é"ﬁl pes), each
mondé@l onal cedl mtolifgratign ln®ced|br emued supsfaricngrnegatiwicpayiok Ild@lﬁer m nant on the

antigen. ThgolRek:f an%ﬁ-spe&ma%%ﬁsbulmlf&dax@nﬂa@d bie: ollabamdags of the
ant i body aé%‘ﬁ]el n‘g ab@t ai ned fr m a _subsi homgeneous
[

popul ati on gpegyive %f’ﬁﬁol’éSWBt?an’ ’eB8 Stg(‘}ﬁ%at“F%‘BS as requiring
pr oduct i onactfityt Weuldexhibio achagoryy actinity b eat moeag pbonteS h@datedimn 20exanpl e,

the nonocl goakyia 'aétiv Q&u%éi bkg nQﬁal‘ét?&an'e Br ré%a@l@g HRRE Breftbl nlihe present
i nventi on may be doma ne first described by

Kohl'ér et &P thi‘gaf’g‘)t 2%%?@ 1?%@‘%‘3‘510?6%“%3/5%%“3%&@ ¥ econbi nant DNA
nmet hods (S@.ﬁ% greatq, or evdn Hot mPettien kbobid). 194gr8:3e6 tht¥g agonihaectivigpnoc| onal
ant i bodi esi /1By a ksl R @ bAR G LA RNANG 350 DR L khkar i es using
t he technllaues descri b aa§ ,O%et’)rve>(<3arrpFl bdeac dsob(r%g’\e/ot 25al (1991)

Nat ur e 352°%2%¢628; Marks etal. (1991)J. Mt. Blot 222:581-597; and
U.S. Patent Nolusbmbclbodidéhts of the invélyion, @PbtildRidipRerhtw@itded t he part of
an tigen C uc and to which

i heé}gn £ boé(yﬁnp&ﬂ{ ? og hg d&&g)ﬂ‘éo%ﬁns@% é’%igt&é)n%%%y dD%O Fnrtlgc% §U§IFT1 no aci d

resi dues (4““'@‘1135 yrefjedfugnifigpnt Pﬂoﬁ’b'ftaﬁé”féﬁl“Pféfb@o‘é’r"é‘mabqu@fﬁgéd sequentially
300ne aft e@D@m@ﬁgbledsnanmmal deil. M@ @ke eﬁaﬁ&d}h@naf,memlﬂoﬂ@ﬁramagashlﬁto acid

residues (f ?fc%% an%b [VJI‘; {ee %iIQ1g§IA?xcant a|g01bqt cﬁwgf 1 onD celloglare-‘ii.)-bnst r&ese epi topes

are not arfanged seq ar-an Fifhear amino
acid resi oh!ietber embodlment%n@eftﬂamﬂle mplb%entle@)"@awbb@ ipkeephir ed using the
met hed of s}@mc@lﬁ a@ﬁlbt%tﬂ’lt}( h 9k of VRt o%é@:llﬁll%csﬂo%ﬁa @l a nodification

thereof. T oI ut on cont ai ni ng
an anti gen‘}/ rd f?ﬁﬂ?ﬁ%/rﬁieﬂaffef?ﬂuag%OIB’éOI'%’bﬁ‘%gramﬁglonrﬁ“Q W& 61> enul si fyi ng
t he anti gemtilpgnpraduptiony Iseingkimleudinicnts gighd imentioprtiefaglagipistenin an 5

adj uvant  sg64d afkboly i€ Wh Exath EQHG%I%Irﬁmﬁ’r%éh\éé}&{aban%ﬁy ¢iReshh Y the
m xture or erruIS|on par. {) nmet hod, of 1 nmuni zati on known in

the art mayifefu¥atfiey? la%ltgaﬁaﬁmﬂ{@efﬁ%ﬁawmﬁwaﬂw ‘bodi es of the
i nvéati on. Aft &y dfﬁiﬁwqayzlaﬁommthﬁarttchlﬁaealmdIﬁ&ietenﬁﬂﬂeﬁvlﬁﬁér@&ﬁhh_{ and _
optional | yCD@%}(rﬁ‘:E@ac e th\SHRQf%QQﬁ%&re@ e?lrésﬁ&ﬂ?e\éeﬂ d di ssoci at ed

into single ce een ce reened y applying a
cel | suspeeﬁfﬁ’P%e“E“oth%la"ﬁTCéﬁ@a‘I’B?ﬂy a%‘l’*l“%?‘é‘dow kit B cght i gen of

i nterest. rddpensBseebd FonBXPEr@HSoRPNFRND EaAlpe ket Bicemunogl obul i n
specific for the antigen bind to the plate and are not rinsed away.
Resulting B cells, or all dissociged spleen cells, are then induced



unrel ated antigens). The sel ected nonocl onal anti body (mAb)-secreting
hybri domas are then cultured either in vitro (e.g., in tissue culture
bottles or hollow fiber reactors), or in vivo (as ascites in mce).
Wher e antagoni st anti-CD40 anti bodies arc to be prepared using
reconbi nant 20 DNA net hods, the DNA encodi ng the nonocl onal

ant i bo¥o80718429%adi | y i sol at ed and sequenced usPAHUSBITPENET ona
procedures (e.g., by using oligonucleotide probes that are capabl e of
bi ndi ng specifically to genes encodi ng the heavy and |ight chains of
muri ne anti odle(é bridoma cells descrlbed herein serve as a
preferred $GtPEa" fanglt?% Eﬁfﬂﬁf“’l‘dlfﬁ'&e"}‘]%"c?fﬂéf’f‘é‘HBcF haepsQesEsobe pl aced

i nt o expr essi@nwidtgopssgulnitinohceR-bafaee expression ofMi8T eles @dnd Nt 0 host cel | s
such as E CBQJ(% &QLJCI%Pon%fEPg%éO norgahé es Sl RESE It'@mqem@ar y (CHO)

cells, n}( oma cel erw se produce | m‘runogl obulin
pr ot ei n t8 RSFiculprinteresbare Yragpiiss prdi-CIH0 aikediss Gridiee sfigniisdt es in the

r econbi nanﬁgoﬁﬁﬁttwﬂﬁhﬂﬁespga@wlfﬁjﬂl prolifertiof SthébotiRiGOMDvRAN CDAXPr essi on i n
bacteria o i { body include Skein etal. (1993)
Curr. Opi nfrm(t)%}}A ﬁﬂ@gﬁﬁﬁﬁ BLD%B%%‘!SG and Phi ckthun (1992) | nmunot Revs.
130: 151. Al t er Hep ek smbodimentisiscppti-ERH 45Ebogy B auBegonshofB @kl | |ine such

as a CHO cgbliferhtion@s m@&rﬁllfszc]h eﬁ@ebhfeﬂm&da&ayfﬁaﬁﬁmﬁat d‘d@ﬁbedfm 545, 403;
5, 545, 405; and nce. Briefly

f
the cell | F e 1|e§’h ?lgplcjkf cfana Oﬂlsvagt(':gglrﬁga“gbé’g%%% {a%f 8%<pr essing a
| i gh® chai Prolafrréloaatlﬁé%wlyhﬂéhaptrmorert@gp@@t%%argatertByltherPawﬂf ecting the two

proteins Oﬁ}olﬁ‘@r&ﬂ)ﬁ aid&cmcdt&ﬁt&l suBsJ?dnEEQ:E" hégat@et:dnmqir&&amm R&.produced.

Anot her adya ) orrect glycosyl atjon of th ntibody. In
some enbodi'HfE ?“ggo}fﬁgateéﬁ‘tsg’&bcﬁtlﬂ EO P atﬁ'h?"( /gr exanpl e, the
5C1- | R- 12. drgatapror il Rt 019 thamabioltdd i, graaterfamthegimll bnOhﬁramgl ifdueed ment

t hereof i spiREHESEktnE oq;é@dtg,g[:dngolum ng the gene expressi on system
(Lonza Biologics, Port uses gl utam ne

synt'fict ase as % g %@P‘?‘m%’ésethc %“Q“[’J“ggo%&a@ ﬁ‘EtagRB%t Of%""’lIZ 2, 464;
5, 591, 639; prYif68 B 1aQs induceiAQ aBB@r an5-CBRY anfiB@ly, for,eSaa»]cOBE6S52CH, 891, 693; and
5, 981, 216; aulike46 &GOS m@afsur‘é\ﬁ% 9 B & fr lhc%n%h Ekbdynn?c@ EP:Qz{t?&@r%c(py reference

in their 10entirety tiona , bodi es for use in the
phar naceut ‘i“@é“}mpled‘rjf‘ﬁﬁ%‘lbflf)‘é&ﬁgd @T le‘felH‘éfBi cﬁ\l/%‘H]t‘fF’th’?“é%{?P'%“é‘ bEfEneri c

ant i bodi esotlichaiii-GTa0 entibbuy itlBS presete bﬂﬂnﬁmg)ntshﬁﬁamwnh&ﬁy Bact Thus, for
exang! e, Cﬁérgﬁa dﬂ L o Blo) Pltcr‘%é)ceg?}ohféﬂﬁ nqéduie% S Gindr T I&Eﬂ?mt hods of the

i nvention co ave aracteri st1cs o e CHR5.9 and
CH A-12. 12aﬂm'5>ﬁlbwa1te|abﬁﬁlaqe Oéfmﬂlﬂba@it-é@m&@é%fmmOiﬁefféﬁidﬁﬁ@y ‘chi meric”
ant i bodi esiniititidn) (pRREMBT nadhidrdBGIBGI 20RQT59ANE% TS 1% W Rf, eFabl y derived
using rec Ll ban ich conprise
bot h humn%#%gfhgraa%gﬁmr/n'cr)gﬁloP%Ll%f&llfﬁrﬁmgmaﬂ%&{b slerea(r:lggsl)we g.,
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region of ¥ hefer% |§r?r‘%trI ‘Rlﬁ Vb38§{lln§E% as%?aéli‘r dr"ég'%{gc%]erl ved from a
non- human sstafeasandtsdibel in Bxamglodiherein badovt, paylakrilevebyfBet i city to the
anti gen of prdiiidrfiof §fmulated By the ENG 5 CIMlle AMtel petEdAce o-fhﬁalﬂ%mmdﬁmn source can

be any ver raesourcethat can b e en teatlbodles to a
human antléﬁa‘ﬁaﬁt Ofyelt W gie tEn YL ﬁg‘h FFﬂr?ﬁ’ﬁfe%m ﬁetd|§ Such
non3duman sbiwedede usabud e aifagonid Sar€D10abtibodyi.¢ edleds0]SU odent s (e.qg.,
rabbit, r %Llubl{‘a}l}‘&%fera%‘ﬁovmo%eerﬁm aﬁd%l.f 209 7D 1 6% sl‘) ﬁ-s o394, Qﬂ”letverl\'o

4,816, 56 herei n incarporat ed referenc?; non- human pri mat es
(e.g.., O VBT tranBe 8y % offeB c‘é'tIE"hfen’é'%‘é‘"d“I‘: byél%%fﬁlbll‘@ n@e s  Patent
Nos. 5, 750ib&0& oamearbgdiid 2940 agibedyn | ncor porated by reference). As
used herein, the phrase "inmmunol ogically active" when used in
reference, for exanple, to chinmerise anti- 30CD40 antibodies, neans a



resi dues froma hypervariable region (also known as conpl enentarity
determning region or CDR) of the recipient are replaced by residues
froma hypervariabl e region of a non-human speci es (donor anti body)
such as nouse, rat, rabbit, or nonhuman prinate having the desired
specificity, affinity, and capacity. The phrase 5"conpl enentarity
det er niwdi 0¢5/128%9 on" refers to am no aci d sequen®esUsd79b67870get her
define the binding affinity and specificity of the natural Fv region
of a native imunogl obulin binding site. See, e.g., Chothia etal (
1987)J. Mot Biol. 196:901- 917; Kabat et al (1991) U. S. Dept. of
Heal th and Hurmdtibethericmbadimenty thspi-CR4R anthodnis 2n Gsaisofumamhe phr ase
"const ant Tegi-amicedaafil@bspréduction 8y @at B 6dls 6f mdadneed aithd IhdeyT-10n0Il ecul e

t hat confe ' [ . i,rected towards
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r egi egs. _ Tﬂ@duf@ﬁlﬂS&rﬁﬁﬁ IgGRgd Ign&nmfodﬁﬁiia@u&mbb}emeubmmt@eﬁr adnt i bodi eg
were derived from n.i n ul ins.. However umani ze

ant i bodi es st 1. &l #c@ {8 %aﬁ%ﬁ@%@o%ﬁw%rg%n a"i’lﬁo}q;éﬁ%gganger ous

i mmune r esthorssnectivhantibods produsrieh by Beells stylated by dssllsaf thafbdner of y.  Humani zed
ant i bodi eSihe ffdgorit ANREIRLD akHBBBMH.&Z @Bt Vsis ifHRARN AR AedOF h@ Sroref OF USE i N

t he pharmaceuti cal, Si1ions 9 e _present invention have binding
char act erig‘frld&’%qu%/i’ngﬁé’rlgf’oht/%%zﬁel %Q'E%bqr?‘%mﬁﬁmfcﬁ n8AFERY? ant i body of
i nt dPest, ¢idire rera@nyslaetjbodypecd@iieRby B)celindim@elefRby DeellPin figribreliconal

ant i bodi esydiesehiRednilensl AnvcdPHUMaNI zati on can be essentially
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(1986) Nature 321592895 ngnded prypaniide POIREPdEoBRP AR PR 332: 323- 327;
Ver hoeyen igtd tatnd(adB88pncSe inen COAR3Haling Bdh S Ghps, gD Uibatis™t ut i ng r odent
or nmutant fageNh: FORRRed [ORISHEH D aﬁu%ﬁotéi&%nmﬁgn%san@nd' ng
sequences of a human ant |_bgjgty._ ee also U S, Patent Nos. 5,225,539;
5, 588, 089; fragmentybescoy gt retajn glfigicngotivity togergy eutyhe fuprlipefbindingtyr por at ed by
r ef er ence. anll imstriiee CvisRRdiIESon TR lethilSndikellsh Mudifibdiofsi@ewar K r egi ons
of one or . rd a i . i ulin are
&94{0%%%%, f‘oraCQJg&lJ, fia0 &?ﬁ%ﬁﬁgg%@% %éswec ,3 %gll 5}

repl aced by correspondi'ng non-hu . ) Tor "exanple, U.S.
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oung in the 30recipijent ant or. in.the donor . ody. ese

rodiiFi cat | Biparedy 8 el hes A bR o e b bR E T 2T e e,
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conpri se sob®Lamktiatdpbradbd, BREnaA! Nd@RBdmsAREUK AR SinfuaRicEabl Y t wo,

vari abl e donginn%ﬁcﬁ%_wi (%h aill or substantially all of the

hyper vari abt e " Fegirons PE8YF & pond to those of a non- human

i munogl obul i NnBa{dP48L-medizted T4 sigwdingg fis| igtengdpd anppf thetigoldgrcalmewor k r egi ons

ar e sshose Qfivides e TROI FSATHRRSE AR Q13RALSRLRor IS wWRHEBBiZed anti body

optionally, als n i.mmunogl obul i n

wi || rise at |l eas orti.on .of
o nssaat | Vgt Rotrelss of B Sigifindv st by eal R pia R AT BT B . < Por
further detf&PhGec:desezddhesd simubtion of 4B8GRorNEDUrEnBBE PERZYS25,
Ri echmann \ﬁ¥hirﬁ§D46—:l:%§§g¥c15e%% €A ﬁﬁ?o’ FeTing R hwayP Bk Rhf ShRakdoa92) Curr.

Op. Sirup!. Biol., ; herein incorporated by reference.

Accor di nglRFway| dnintendehig meanadleastore pischgnied ragioniont &a®et ant i bodi es
whenBei n s ulisharidal @ictiyhs) tes @silthfidn Wterabtivh atthe ChutaRe@riitablce4@donai n has
been Substighit felabl, RB4GOLISIRRIALAL, SEIHGNE 1l @Mitegon- human
speci es. I practice, humani zed IO0antl les are typically human

ant i bodi esheyehlisisiepr! BAHEy.dPR tp aciv gl oagd Myl vIsreAmgplgsules amewor k
resi dues af e Siplasid chddhdRdsibal ti-asducios patfua@ianab RgdsofSikte€S | N rodent
anti bodi es. See, for exanple, U S. Patent Nos. 5, 225,539; 5,585, 089;
5,693,761, 5,693,762; 5,859,205 _gee also U.S. Patent No. 6,180, 370,



subunits of host inmmunogl obulins are rendered non-functional and
substituted with the anal ogous human i nmunogl obulin loci. These
wansgeni ¢ ani mal s produce human anti bodies in the substantial absence
of light or heavy host imunogl obulin subunits. See, for exanple,

U S. Patent Nos. 5,877,397 and 5, 939, 598, herein incorporated by

25r ef em@re@124299 I n sone enbodi nents, fully humanusendzioioghi es to
CD40, for exanple, are obtained by imunizing transgcnic mce. One
such nouse is obtained using XenoMuse(r) technol ogy (Abgeni X;
Fremont, California), and is disclosed in U S. Patent Nos. 6,075, 181,
6, 091, 001 tragsdycipn p m%@ém“§FW“B¥“VﬁPEW”é@€ﬂﬁﬁéé?ﬁ%#%ﬁ@ﬁ her ei n 30by
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CD40. M celngignesaine deisal s nuglesgeRidsisnd transduqign prdwayy pelade. ol |y human
anti sCD40 adamplb@wm stgsﬁlﬁlglbatﬁ“ay,t“mgh fh@ld Ruivalicawr dAxTRAAr Maceut i cal

conpositio e n char ac erized by binding
ropert 1 eonandly il FRERD R PR pERLARASUAERE & S R 10012
monocl onal acamdmwm@@am(@explwwalmp@mys Prladjreetht MEKERR parti cul ar
anti body Oilgnhmg%ar&satyancftﬁérwemm@mmgam %lm@%@a Raakidedy, |ncluding
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a0 phaP St el Dbk o AR OR TSR LBt ong ae t hey
retdon thesighelgigpetiivaf favan cither ofll spivialfoudpptdsengt h ant i body. Thus, for
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to bind to the CD4 surface gﬁ fragnents are
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10ant i bodyCDMisigsyling. Gor exertridtadled desdripidog wéit rofof @ntaeniisk antigmgd h ant agoni st
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expressed on the surface human cél ree of significant
agortPst achPRNEE “Bﬂ‘?a"éﬁéﬁiﬁﬂw é"é’ﬁ?"é’@@ﬁi‘%@gé@t’?c(ﬂ’?lyf‘”%@ﬁ ¥Bund to a
CD40 ant i geenm@noaTiruted)” Il bvextpr € 3813/ pvartet 26, D08 and ApyzENt S are
referred %8!;"% JenfPU. S%;cﬁt%%@m%oqgfoggﬂﬁlf ?ﬂ%‘ﬂ%@n %150%1‘ table

antigen-bin |on of a
full -1 engt W2 9%6633734%%%|6P/925t5ﬂ%(1’é‘ﬁw>g%q<ik%¥‘fﬁd’?%0 2var| abl e

regi on t hewests 273y pheso/sh,7 AMhidas Dotkeag et H7joox| ude, but are not

I m ed to %‘)Fgc*?%g?gl&ﬁ rés%gc?¥eghaq Eé/mgngna ePtxlf?Pla n({nﬁ\}ongl e-chain anti bOdy

nolecules a nonova en- bi ndi ng fragnment

of an i mm‘%@@ﬂﬁ?@‘%ﬁmﬁw? Htornes Dectserplo 0187 0@&‘35784@8\%91@)1%(11 20and part
of the heasyiedNdidloniBYni-CORL Mhobidnal DBINES BhadsebroNTdrenbir @Qt ‘i gen- bi ndi ng

par e of - bot Ny Erar et Pl vy AOhALRR: Bsengps AghySP 2 1T 000y
fragment s whichiaretheriéngorboretefemeferencoimpieir sitingy. tSeealdieroainignadVl. domai ns of

an agti bOdaﬁﬁpllcm%EﬂiﬂEH tilhe%% fﬁ%ﬁ%aﬁi ﬁeﬂ:&?tgﬁ’%hj‘e‘htﬁe Side-€
pol ypepti de See, 946, 778,

D557 560, 20t pLEp gl 5t BRg RS JOP PR AN BB ed by
r ef er ence. Afgiqdorald. §0/740,0%5 (Ruorpy[Dpgepiiia. BRI280316.0002 X036BANP43ERs a
pol ypepti dgg l:dn@if:@ﬁduﬁ}%éé@a%haiﬂ%nt\/ﬂpﬁéagon‘ﬂo ﬂﬂ?@ézﬂé&éﬂﬁh enabl es the skv

to formthe desired stru For a revi ew of

Loy cen! bl Gestaenyo oo ga (AR BE b Bl He> RbAOGEhal
Ant Bbodi espublifdd.as MO(QHS14Mdambur@alamdlchiaﬁ)éxmﬂ(dSmemwgwr Verlag, New

York), pp. Di ?:3%3%5 T regtg’ A}E' %}ﬁs%ﬂsgp}ﬁﬂgyé glgAL]:r(; z@lggﬁ; (B‘Q.vrﬂa;nm%m% nt agoni st

anti - Cb40 I es di scl ose I'n can ugated to a

cyt ot oxi n @%’P@?F‘e@e‘l@f‘?e@%@ 2905, plesigapdj et Péfé}ﬁéél?hci‘f@!l 8, as described
her ei n bel gmw49,336 (AttornePDEIKEQR] FPH23062.6001 fobsrdysdis agraaat s can be i sol at ed
from anti body phage |ibraries generated using the techniques
described in, for exanple, MCaffgrty et at (1990) Nature 348:552-554



1021: 2265- 2266) . Thus, these techniques are viable alternatives to
tradi ti onal nonocl onal anti body hybridoma techniques for isolation of
nonocl onal anti bodi es. Various techni ques have been devel oped
for the production of antibody fragments. Traditionally, these
fragnents were derived via protcolytic digestion of intact antibodies
(see, WOpo07T1pBY9 noto c/at (1992)Journal of Bi ocheRnDsa47/06613

15Bi ophysi cal Methods 24:107-117 (1992) and Brennan c/at (1985)

Sci ence 229:81). However, these fragnents can now be produced
directly by recopbi nant host cells. For exa t he anti body
fragment s g PN Jpsrafigng! ]?aFeB‘rﬁpP'I‘Fé“%‘r]fF%J&a@n@Wé%%(AF‘P'B‘?Yar| es di scussed
above. Al t BodhertNovRHOSRO6FANG (OBHR4/3 1a6NspNtis! Mar 3 2e0dlind@atlikhed kecover ed
fromE. co f nts (Carter
c/ at (1992?’02%%?12?Tec ﬁ%#%%%/&%lmi%gu%gr? 118%15?}:(:0@%?%3; Ir%@%%t her
approach, PEsEeye.r agnents can be isolated directly from reconbi nant
host scel | cul tlllhﬁtablahh’lﬁdpl)hrﬁﬁn’fwmcﬁmﬁpcfsiﬁbnstohﬁe pesadietdion of anti body
fragnents
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CH R-5.9 asgbddlh.R-12. 12 25npnocl onal antl bodi es di scl osed herein as
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ant dgoni st *dppdfes éfa"zr@'zairrrrba@aﬁ e@*f&r‘ﬂ“f)wed TeFRRPHER BRI EPRENS | ed so as

to render thhfergaingi bodi es non- or | ess i mmunogenic to humans whil e

retaining thei gy A0hagRRlkhadlbY) W HAYALALYIBNEDAY, expr essi ng

cells, wherein such activity Is neasure assays not ed el sewhere
herei n. A ¥HPqheliiRgd fome ?Hl??tﬁtli‘lﬁé"’@%‘ﬂf@“s@f’l"{ﬂ‘f%“ ﬁr@@eﬁe iient&nt i on are
fusi on pr chéving! GO Sinfgsingthepajuldacye ddntitanéxedpedi posdtar exanpl e, an
ant ggoni st reof, which fusion
5pr%tge| ns I}:aglr%ﬁl %"g‘?ﬂn rﬂﬂ%l zg%ygrﬁ%fﬁree{slgeg‘%%%o%%orrespondl ng

pol ynucl eot i de ‘Nﬁét@cdﬁ'r“@d"’ﬁaén‘i §atWﬁ6W¥“?&1Pb?lh‘e gusuellgych fusi on proteins
are descr i leeehtenbrhdiic g@éogfoem@efab@u COMPLUGREIs ABmAkedantsob@diices as not ed

el sewher € r(?éﬂal s and two 1d6‘nt¥:a 1eav aé atirlﬁbgac}{h ?}:/hlarxllgqlnﬂeedtbl ndi ng
speC|f|C|t 0 Perest can rrati ons produced usi ng

met hods desewickaditbyions copant e%étwpb@d ? eﬁﬂumbi@f figbfide dinkakn Nos. EP O
9832803 Al vanéé@n@rﬂ-/t%&; chdﬂaﬂ@fdﬂ@re%&ln%ﬁ%@bulh ReOPROERA Ry ei n by

reference at sequences within the
CDR can cal té’ﬁ%“hé%i’%fﬁ%‘ci‘vyi%“gf%%%ﬁ'wa’ SSEFT HEPM gger an
unwant ed He$ gere cfd @@hhblcrceslpmﬁééfollquﬂcbmsemmvatqfvewtsrubmanrtsut| on can
al l ow the ﬁahrga&@lmnh@areraae abnmnradanegnda(vblaydJaénsyaerdoln%@tﬂsts ability to

trigger an _un T-cell re such conservative or
15non- consoélre{/?vi\ﬁ’r : oppip pft ﬁeﬁéﬁ@a‘?’r“ ’Be“%‘r%{jd’é‘ﬂ’lﬁl?lﬁﬁ@“’é’?ﬂl’m recogni zed
et Bods, sdeshin afthd ikogehaip treidhedigBebdirevagablveiontinis aljgnell witheher esul ti ng
antib Od' esvaﬁﬁ%ﬁ d%aciﬁ)o% llmghain P&l@&]]ﬁgrﬁm a%ld résgllnléSQreBQ%(' eutical

conp05|t|ons of the present_ 1 nvention. The variant antibodi es can be
routinely P@EP@%“?@?*WH@tBﬁWWF@UFQW*%%%WV@@?*”?%& exanple ant agoni st
activity, affinity, and specificity using nmethods described herein.
The antagoni st anti-CD40 anti body produced by any of the nethods
descri bed above, or any other netfpd not disclosed herein, can be



exanpl e, donor alloantigen-specific tissue rejection via CD40O CD40L
interference, van Maurik et al. (2002).1. Imrunot 169:5401-5404);
cytotoxicity via any nmechani sm (including, but not limted to,

ant i body- dependent cel |l -nedi ated cytotoxicity (ADCC),

conpl enent - dependent cytotoxicity (CDC), down-regul ati on of

prol i f &ioepi7ae29%and/ or apoptosis in target cell spcrmsderetrsion of
target cell cytolcine secretion and/or cell surface nol ecule
expression; and conbi nations thereof. Assays for neasuring the
desired bi ol ogical activity of the antagonist anti-CD40 anti bodies
di scl osed heref PFte‘Hh‘éiar&WF|r5f§‘ﬁt°l5]i‘°rfﬁﬁtﬁgt°F'%ﬁ’gﬁﬁlﬁ’Es§fﬂ’ﬁéﬁ“élﬁ? can be
per formed asnaihe Sicfer cle@divelp inBequerics kroing hntiag@idds.| CaiabloRgioerRbifdrl ed
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a represen atl ve

referred to.as a.co tive |

conpet i t i VESTRATAGS nggréaléllf/ regP&%pFeéﬁacéﬁHBOdﬁ‘og’ﬁ?é@ﬁstciqa'glb?dg preci pitat ed
by candi datagmentstipdhdel FabsFab.¥ ()3 awidivéragricnts; disbadigs] lgar kmibediaybi nati on wit h
monocl onal zﬁp@ttalemgm@ i B, ﬁguawﬁfszm@e%mmeoﬁ%fea&gs of the
monocl onal anti bodies of thé invention. Anti-CD40" anti bodi es t hat
specifically react with an epitopg of interest can be identified by



25quantifiable with a spectrophotoneter. "Specific binding partner”
refers to a protein capable of binding a |ligand nol ecule with high
specificity, as for exanple in the case of an antigen and a

nonocl onal antibody specific therefore. Qther specific binding
partners include biotin and avidin or streptavidin, Ig G and protein
A, andworeeorrieaz®r ous receptor-1igand coupl es knowrariseoqzlees7swrt. |t
shoul d be understood that the 30above description is not neant to
categorize the various |abels into distinct classes, as the sane

| abel may serve in several different nodes. For exanple, 1251 may
serve as a®idautispeeific ygbodicy formed fromantibpdydfagmentso Rengafgestieefgent . HRP nmy
serve as efiyétees prodds tadikdéngjeaharhigin-bindinbragnients, tchlRd “FaBTRgi@ys, conbi ne

vari ous | a0eh Sl ShgfSAlL A0 BLLRE ko Fflu HATRLSy, MRR,A0] avidin al so

require la this 1 nvent us, one m ght
| abel a mABTgsthhitpioicrystalizdeadibt Bemsinitrpamen E@Mé@(awztﬁ?gfaﬂﬁi di n | abel ed
Wt hs1251, th@thasivb bhtigdh- c@ﬁlﬁlhmé)dlt@idnﬂhs B%Qaﬂja@f@@f 86ks Whidrg oiilzE,. Ot her

pernutations a liti arent to those of
ordinary skill Olidn%t%mmmflma"n%%ij Etgﬁg?n?enrsgéoméjg ‘SGtVal ents within

the scope Gfogtifien AnBindingsite. rT\hémgloanonmsts of a dinggfr pfeopiizepvyvendyne an

agt agoni ft%@ﬂéﬂam@ﬂagle aaﬁammgm Q$n~doﬂetl§1[ AskiafRY 1th8n habel ed using
I rect ape

di h, " _wh
cadi onucl | FETPEIRUGE B AR RE bader R ReBBr RS M body
(typPcal | yanigea-bading siiern the girfdceroéthe Hurd) dimp ébléqcm@li, theadd ©@PRscl | des are
provi ded i Q,&F oY Ib%ﬂg @%J}@% aﬁt%a%a;t)ﬂo%@f @venlﬁﬁfﬁlc’l-\ghﬂ)@ rect

| abel i ng a%roac artl preferred for exanpl e,
Internatio &a‘nlﬂﬁﬁf‘]fﬁfé F BRGNS %r%@%g’f"‘ﬁ%r PRSP 8BS, where a
| i nker i s abfiedo tcoogizt andhindantigoh Kdaigh we ldvabeTinitychaant eiedi es; and t he
| abel ed f ogpE,Qfie anti - CDA0 anti bodi es described in U S Pat ent No.

6, 015, 542; herel n i ncorporated by reference. 15Variants of Antibodies
The 1phar maceut Feedieb Bt ise fopmas Bt copsiat dmaiaohire Tghiabaie pditccan be

f or mul at edfistsbi3gnt\damdia(Ts) odthe Edavyamilﬁgﬁﬂfrsgmeﬂtﬂﬁlffer@é@a}ﬂntl body known
in the art r properties
of the parer%rﬁglgbnhbty:{ HM'SFFIWCM {glr?cg %I)?% c%.?&ch\%ﬁfnﬁs ogthﬁh&g,nr’{tﬂggom st

ant i - CD40 %thprsﬁwcl’e@%e vr@rorﬁwsaﬁtu@afr?r% thy arjipdy Ainee region Fabpar ent
20CHER- 12. §iPis @k d@l’éhﬁ?roﬁhcgcuafﬂfHadeWhlchttﬁb&yMaﬂidr&ﬂﬁxc(@mfﬂq@@daydnw Il retain

e 2Bl 1! NG LORET 8, Pk PALEN. S Biddod Rafluy GRS, © ant T body.

Met hods f or vari S ar‘e gene ava le in the
art. For eﬁmmmtéhcawﬁhwe diggiidg bedeguatherehamigel eonplisesof anibodsint agoni st
anti - CD40 ﬁ‘lbl alsoﬁq_ﬁﬁ“mexarrpl e, t he CHR-5.9 or CHR-12.12

nonocl onal ant ere| repared by nutations
in the cloned JBNA%%‘% lrlShcz gﬁ"@}%ﬁ 'ﬂ@urtoﬁ “gm?fr Y [% PHt erest. Met hods
f or mnut agemess sandnassigued kaoe ofd*eodaquénﬂmemmb& etllad kapmgx)ane wel | known in

t he a F19 s _ ﬁga& (1983) Techni ques
in I ecuﬁglﬁbd h " &é%%%@% %&ﬁg‘{] L‘(E‘ggfdoﬁ‘xgﬁs, New Yor k) ; Kunkel
(1985) Proc. hamendm&@aaw ALY acidISHeBY ﬂfmgﬂnﬁw domﬁ Rféllelfél?aVaL

(1987) Met hansiss, Eﬂﬁ:)wgnibuln@@ah%aqaé%d %&Effer&wlda{eacrkereﬁreﬁlgn(ajb989) Mol ecul ar

Cl oni ng: A, Labar at 0a or. Ne rk); US
pat ent “No. (93BG Bl (2 B Bk 108 BRI ORI R,
i ncor por atm®eay bpfurthes fiwidedhinte subClssed Airtwwen.s-o. &2 piprd peGlalzed. dgfilno aci d

subsgpi t ut 'éﬁmﬁg,Ab h@E héOy-81eh c@lfstfuﬁgémamsQlaggl'ré\sﬁclnd?eﬁtflé di’i'fe‘i‘éﬁt @isses he
pol ypeptid in the nodel Dayhof f et alL

DS ouBy Pl it gt st e, el St AR o7 B R Bt e, Ros.
Found., WiBiasubgticsrcis@nd threhdmeisional nmbgysaioestoé difigynt clefapence.

Conser vat | MG Bl #E b GNSewsS mrmls&%smmamen@aﬁctw no acid wth
anot her having 'simlar properties, may be preferred. Exanples of
conservative 5substitutions incl ug@ but are not limted to, dnAla,



In constructing variants of an antagoni st anti-CD40 anti body

pol ypeptide of interest, for exanple, the CHR12.12 or CHR5.9

anti body, nodifications are nade such that variants continue to
possess the desired activity, i.e., simlar binding affinity 10and,
in the case of antagonist anti-CD40 anti bodi es, are capabl e of

speci f woabdm2¥9ndi ng to a human CD40 anti gen expcessednenst he surface

of a human cell, and being free of significant agonist activity but
exhi biting antagoni st activity when bound to a CD40 antigen on a
human CD40-expressing cell. Obvi ousl any nutations nmade in the DNA

encodi ng t FEctesy Fanframpl isepietan ‘S%@ﬁ“’ﬁﬁa"t‘%cq(ﬁ%?' “quence out of
readi ng 15&ependent edlichadiaed etadxicyy)attvity. not create conpl enentary regi ons
that could pro n t ent

pppl i ot on' publ cerd eP Bl B, RlHE WhRuncBiRabiagkP P10 oy oy
regi on of wravfoadetis wpivgdidiretne idretlp odhe setihedie angedeR@2t o al ter
ef f egt or fumka’aﬂumﬂy arhammpﬁaay&fdermmby Egarf(e@gmnﬁsempeaﬁﬁlsb} S. Patent
No. 6,737, DBl andll S nPalenl, AbpLicatl o, Bubl) gation No.

2004/ 013210FAT 5 di'scrose ct at optIm ze anti body
bi ndi ng toaliﬁ@ﬁm%ewwﬁ@wmpouﬂd or EMpsétion Biatjs dOIPatﬁlrl%mts of a reference
ant agoni st ant i CplcANhd UOQAAYreid 3VErs ﬂ)mn{i&ocﬁ@hi@nﬁ%ﬁdﬂﬁﬁ&&hﬁt have at
| east 70% OQH{?SW se(ﬁ%ence |dent| | east 0% or 851Y0

soquence | TURETHRLHF RGPS i culbeyob s Batioft son SPGB 0906 9496
or 98% sequesroeingd ggstor eryothegrandi pelyriueleptidesi add Belgdediepeogényof lﬁlhe ref erence
ant i body, (gr%rnal%g’lﬁﬁﬂmlb@an uraﬁ'k%ct@'" IRS g’hd&st@&d tlgt_uhgpégcn}lgf a@ﬂ?@d onal

anti body describ or to a . shorter portion of the reference

ant i body n§ %h?%“ecw hﬁf‘é’f‘pé‘i‘eé’b‘fi‘i}‘“‘ml IH@OH’B?@%’GF BSOMEOEORE | east 96%

97% 98% ODNA 8érpdmguentbeongitelticttyduc foomrtuplirpdeed, codclibdrae pr esent

i nvention, . hgaf.gent sequence identity is determ ned using the

Sm t h- Wat erman_honol ogy search al gorithmusing an affine gap search
tH°a gap operfFBASHEYr GHs™ 25 lonkpsyies it ISRt IR dfhal ty of 2,

BLOSUM mat getmodfed@a? fundtivas. Srafdrdvly)ht etdlnapress @nedsAGyRIH @AY gy @k gor i t hm i S

taught in Hg;a*acp%mm\é\ﬁf LR %&&éﬁ) (A/b‘a':v: fféQr&Lfml\éﬁ&rhEm%Rt $g 489. A

vari ant may, or exa reference a agonl st anti -
CD40 anti Hagn B%O%Sff@weégtequ& laabldaPﬁﬂﬁ'ﬁraé@P%‘ moagugleresells as few as 1
to 10 am NeBMCH, eldfﬁrascmdt(em)ccslualancaﬁtcsﬁmﬂcﬁ)ph@ss feMbpRSs, 51d as few as 4, 3,

2, even 1t thaf%lh&s anﬁlgceﬁs be{mfv, BreferreeclS F}xengbodle% thg have ﬁ% al I gn nent of

I'IGUI'OH
tV\D am no aci é uences € Variant am no

aci d sequeﬂﬁ&‘ét}'ﬁlﬁwmﬂy@fﬁ}dlﬁql polagl ls‘afncnﬂotc@ata@?ddmple@psala@g or del eted
ami no aci digts Bsid BB Sniolib, é’u@l&&l@@(ﬁ mb@atihftibRAL ERBERaRBy NO aci d

sequence. The conti us. ment ison to the reference
ami no aci d"SeGUEHC avaga%% r‘fg' Fu&%n'jg'?g‘?%’gg‘fdyﬁbvng% rf%(ﬁ'gﬁgme& no acid
resi dues, taﬁdlgﬁhyﬂg@ lwpemstmﬁ@gwlor nmore am no acid residues.

Cor pgctions fOrheS&ﬂyﬁ@%cpko@l’etﬂtcha@&%@%ldafcﬁﬂ aWcbfor GRNFRE WAt i ve

10homI ogy S oL guMeP R PHBEHAT A THTR SR RRPHAG he
Phar mac e utMeedverCopreforsid FeRoi sneahat bitws aik lzgGendbody(a gamma recifie) pldar maceut i cal
conposi ti GRJuded redefhors BF RSN FPME Qﬁd#&{klﬁ'sﬁglaédéeinélﬁhu& .fAL1 Ng a subj ect

havi ng a cancer or premalignhant condition at 1s associated with
CD40-  15ex{rasepdnjenaively spliggd fqrgp ofithesefeqepfefs- §HVWqu§ﬁ‘?r’é3f]645y di sease
andBor autltaquae“adm&e@seeﬂtdna)tand RyRIES@L {iettigthe\wckdtorGD4he X pr essi ng
cells. "Tr or

adm ni st réﬁ?%nmgg amlhosaﬁ{a% ﬁ%lgelﬁgl ?Idl%‘?gn n%]c}; P g’ﬁ%c%%pén%f%ﬁg t he

ant agoni stt %ﬁ?flA‘EMfBg BEPPIODTHRALA @“fél“%@bﬁﬂ@&‘torecwor HpPPe-82atd on or

admi ni st r akfivaffonQdotia(IPAAY ITRCEWhlaGid doRAPBSibRihOBcepONRYRIE Ng t he

ant agoni st anti-CD40 anti body to an 20i sol ated tissue or cell line
froma subject, where the subject;has a di sease, a synptomof a



By "subject” is intended any animal. Preferably the subject is

manmal i an, 25nust preferably the subject is human. Manmal s of
particul ar inportance other than human include, but are not limted
to, dogs, cats, cows, horses, sheep, and pigs. Wien adnmnistration is
for the purpose of treatnent, adm nistration nmay be for a

pr ophywacpiig2499 t her apeuti ¢ purpose. Wien provi sgetdugeapbazsiacti cal |y,
t he pharnmaceutical conposition is provided in advance of any synptom
The 30prophyl actic adm nistration of the pharnmaceutical conposition
serves to prevent, or attenuate any subsequent 53/ npt om When provi ded
t her apeut i to8fajnyan iMpENgsENTEERSsTE- P"E%ﬂ inhilitias anofit (M0 indts prtopladed at (or
short |y af tiefan (fch Dadddny €497 0dnnia REY RijptueeN 15: 2018841 IFeReeperthitvazd in

A S r b Bl REBRALIRGE L il SOTRENSNDRLRELUERLH ALt eTual &

any actual routes of "adm n but are

not |im teﬁf“'t”@o”’eé'r’@]“?ééﬁaaﬁﬁl dateat e on( 1210V palr et Medll 26 3A3Mi st rat i on,

i ncl ydi ng 0fB§ﬂT€H§fh@lUding thddé foaw&@lﬂkcﬂﬁﬂ]eﬁmﬂ&&a&lﬁaﬁ@km wmer anasal ,

Subl n0ua et CEAALL S Bl AL BLLARENL RSB, AL SRLARD OF | nf usi on,
and subcut @neous 1nj ec FeEriod acco | $"admi ni stration
are known G@Oiesﬂlépsfeﬂhﬁfﬁamf@pﬁaﬁwnaélgw fo thedetysiGuyarat ¢ af (1976)J In preferred

enbodi rrentﬁmpmmmramwhﬂ@¢94ypma;zt24qm§(1@sf4))t he invention are
adm ni stered i ravenou ntragenous trati.on occurs

o abty by TR S R B s s S abous 10 hours,
nmor d0pr ef eseatring cdly ean babmmtalkectlmndbcmm wig thedipstsip-Baw gims G838, pr ef er abl y

over aboutpyg,dQ, ]?éiﬂfd?cct?d J&%@dnfﬁ&hﬂt& éloxﬁ%&sﬁh%r@cfu@@é%i&é{ﬁl about 4 to
about 6 hours, @pen in e ant 0 an%rl body bei ng

u
S i ot or BU YK G PR AR AT PG CR D HEHAMFUEB O L

conposi t i o#).nayhcligurgithednmaotatzation gm0 & cafs medhopitsitly beacldbedit 6 hours
with subs etS}Hr?thhuchgQ dkﬂh@&&&nﬂi‘ﬁ&oﬂ@ﬂt}a}{s‘?&ﬁﬁlg o ds° s?éﬂ a‘blﬁsﬁém bsequent

i nfusi ons !&é be adm ni stered over perio about to about 6
hour's, i nchigitieigy, bYﬁ&FC%Wf@UOﬂ&%&%GX&W%ﬂ effsdlomeraotedtic about 1 to
about 3 houbmit tegéthed Baibithe SV 1age0ddtopteiidd s oncogenic alldle pitatagraceut i cal | y

ef fecti ve AR 40hn Ao RNeLIRESYL ol SATRASkLLO R AhobIErvent i on 1o

adm ni st er ar naceuti ective anount" is
20i nt endedHak AfGiH) tﬁlaf490§6ﬁ JF‘SPWROFF@WP@@@%W%R"% di sease or

condi ti on, aniMRI(Qg.f e thaiRt cagaBlB, Lb@l lfnﬁl‘lnlﬁtlﬁf, ophashctalrépefirebher apeut i c

purppse ashu%%ae 1bo ?eg ﬁ'thnea s%(l)c\é of en%logenous H%fnf.lrrl%n Sitin [‘OPLF():QO rmaceut | cally
ef f éCti ve anou onposi dmi nPster’a t herapeutically

effective %S@V'@ret ErbPaL Nagfre 3R &S niB lgobrrgsand Hpredr (CPA@2after-i body to the
subj ect inIth@ﬂﬂfl@fSS b7 eRkwARR ol (B),@G)Nah@foﬂe@glldlt ieakky; %ﬁ@@%hyﬁ dose or
armount " cti inten n of the

ant agoni st“%ﬁ%ﬁ léﬁﬁagggé}eet"ﬁg?g)%’ T Zgﬁa”ﬁ‘r@gﬁ% brings about a
posi ti ve tTeraleuti. ézoacafpmrfw Avind. Keir E98a22-103; revienat imditle 6f  a pat i ent

wthsa di S&Qﬁ(ﬁoﬁﬂmf)v ?bd&&lzﬁ%ﬂg'nﬁxﬁ{r%&%bﬂgt}ﬁ?llyelﬁdebénﬂedﬁﬁ’a%e enbodi nent s
of the |nvent|on the t eraﬁvgﬂeg‘l@[ @({é}ef ectw& dose qf the

ant agoni stMOBRPEEAHOR A HaRS BB SR EBIIRTGREF ant i body
Cl- | | R- 12.5h@ gapm-1i@HRarb m@¢ resi@® in@pmiglert ingjinenif prdbgegok praigodgnt t hereof, is

inthe ra o) t from about 001
ng/ kg to g%%ﬂ{t{oggbl@p&%agf Q?%ﬁg/og?ail A.aap‘% Uﬂg?ggglggslﬂ 30 ng/ kg, from

about 1 ng?‘?é’@fe’f‘lfﬂ’é%fﬁftn 898l rpnogleby g %WFY@S\‘F@W’& 18 about 30
ng/ By, fr antabmide refiltni/ile@rodatiadd tiimaaantibgdidsgiporfaneydm edadate 3 ng/ kg to

about 20 (Jakobovits er 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 fuily human antibodies. This was achieved by germ-
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ng/ kg, from about 5 ng/kg to about 15 ng/kg, or fromabout 7 ng/kg to
about 12 ng/kg. It is recognized that the nmethod of treatnent may
conprise a single admnistration of a therapeutically effective dose
or nultiple adm nistrations of a therapeutically effective dose of

t he antagoni st anti-CD40 anti body, or antigen- 5binding fragment

t her eoWwo 2007/124299The phar maceuti cal conpositions etr/udreziosseenti on find
use in treating any subject having a cancer or pre-nalignant
condition that is responsive to treatnment with an anti-CD40
therapeutic agent, nore particularly, an antagoni st anti-CD40

ant i body. thﬁmmmffne@é%sehmaﬁilw ¢haia prdrightcbsieleel in¢ mige widhcer or
pre-mal i gnaar&wmtaehdoge@wsU};keélﬁknfa@a&samﬁa abdkel hrhsa@mfaamen@m&@antl body

i ncl ude di ﬁlgc %nﬁfogy (Ag%:m(zj gathmﬁ%i]?a?%r 1 (\)Mg%% he assays

described in VI SI nat™ pat ent
applicati ohmemnitamrgdpprmemdﬁﬁ %@Fﬂeacamwr@néhdemﬂea@m&t of

gr 0|2 3 B gr at algéen%&gin@l%snsl\ﬁ@l lg@«%lﬁ@o@ﬁooq‘(@%@hu?aﬂﬂﬁ!:ds Qéhtaini ;Jsbed Decenber
ass al e catl o
(At torney BotRB: B 15 0 “EBrdsS B uiru a3y cc loly

cor r espondicygbk tikeratl vones in fatsperts, idpplinggateiramanioneaPS&3¢nb§2006/ 019414

(Attorney Q@ Q‘Foxré\bfhe Efn%%m%lggggreee%@?lﬁ&pﬁégﬁp e)ndogfeﬂoh@d May 18,
2006, and pyblj sh e&)(gs e contents of which arc

her ei n i ncBHYSIEatEE Bliondt Eressras %eﬁ“%‘é‘i‘ti“m}écﬁi* EPETSFTaeiniii Br |y, the
pharifraceut th€@brine ®EBO Sllch imie maf be ihewiired efth kromtideh bthatig@ariimerdst. eat i ng any

subj ect  havi ngs L AR AR/ 20000 TRIRR, dlaggce that s

responsive to treatnent I c agent,

parti cul arigjinshhe inifiel a“@BﬂO“@’rﬁ‘P‘?%‘éﬂi}ay bR/é?IHECH%O“TIWPIH@fk‘éPh%P fthg

r esponsi vednisad oby farhet bfskledioaddr @ cyllsan eiofingdb tom patgivelindease t o

treat nent 4.6 and

prog{nostl C&%E&g{?}@e fs Ingpélg ?Tn&k]{jllggeﬁggl@ge%&g:escg%gﬁlgélﬁ t he copendi ng
and éommﬂp)jﬁloﬁ\m@’elwpﬂewf‘ﬁwmmdbpaﬂwﬁd @b‘fﬁl ication entitled 25"Methods
for Diagnosis mm@btﬂéfﬁa&mﬁBeal@n&@aﬁﬁseskiammn@enf&mdﬁmmne and/ or

I nf | anmat ot v. [ nd assigned U S

Pat ent Appg¥%sg@?EIQIaﬁioBgc%6fc§cE§g35%% AR ‘“é'“"%b%‘?k‘“"qng%' PP028062. 0002
( 035784/ 30m8mudsorbentpgsay: FLARYS pirh the rﬁ@emt@p nramnmmmpqna@requ Appl i cation
No. PCT/ USZ@Q84ldaicd ddi biad m@m@s&%kﬁ&mmnd PP%%Q@% 2003

(035784/ 311608 ubI i shed as WO

0089 1751 TP AL ERHERED Ptk ot be B DY por at ed by
reference in tHeioplomhintipaicyto CD40 are kitoFg mgbe, al‘t G @S@dﬂ]ﬂ@ﬂ‘m n, refers to
al | neopl agdsiofs d@cﬁ&aledW@Ml'&m&&ﬁn@d’cﬁﬂdﬁe@%@k@@ﬁ119 &L heke AP ggnant or

beni gn, ancer Qus ncéerous ce d t|ssues
"Neopl ast :}@ “"‘UXS(B 8@“1‘@?‘@%&“ %8‘1" E"Pg) %ﬁwtmﬁrﬁ*ﬁs %&dysr egul ated or

unr egul at exB7¢,682 5,6/700%; 4,056/438tWi@ pO/6AaPS; TuantionalrPublemiogdos. W&Bul ting in

abngg mal td2§2§§b§ argir \9%9289&1’ 'é%ydon Qﬁpﬂb@% G 61 14% 1415“94]#&@:‘%1 mal i gnant

and beni gn_cel havi n E{ g(ﬁu ated or unregul ated cell growth. 5By
"anti - tundul%a)clf”r\m"ym §9 ereg oh (PBQ AT W4P%P%qlf%€fﬂét e of
mal i gnant (G340 exwike SI9R:na; Gehdn epal Qi 98 EBua ] I, 12CE38 Tzt ON, and

hence a degl i&wg@)jﬂp%ﬁée%‘r"%lé fgf 15‘9% ﬁﬁnlmﬂ;goztl‘z{?%sﬁoéaséaﬂ a tunor

that arises duri nﬁ a]% uc ion of existing neoplastic
(tunmor) cef #s(1EH) h&xwgols ﬁé?f“@%ﬂ%@t@??&@i”{Ig’”’”’?ﬂ’lépﬁéﬁ%e a decrease
in she Oveﬁi‘;‘thﬂd Eﬁhoﬁ&e@fetcﬂ(tggmﬁleﬁi‘emjl% duh,emawa;e hmﬁlruampomea h thc

ant ago.” I st ?ncet‘ Ter antla(ﬂ#b monc}{:lonaﬁ) anti%odn els nglug)e ul; zqg‘ go 'Iﬂgﬁtgdqo .
conp05|t|o he i nvent1on cau ysrorogrcal” résponse that is

benef i ci alhupprizgd ?@ﬁé‘@@n@@ﬁlﬁrﬁe@taﬁﬁfﬁﬂ4@ﬂa@aﬁd@(§) Greker fese- mal | gnant

condi ti 0ns4a8&00! @b edieMiNols, Bk hoM vikich AheQlimihRPromh SR dutige ON CDAO-
expressing cells in a human. The terns "cancer" and "cancerous" refer

to or describe the physiol ogi cal 37.



15condition in mammal s that is typically characterized by unregul ated
cell growth. Exanples of cancer include, but are not limted to,

| ynmphonma and | eukem a, and solid tunors. By "B cell-rel ated cancer”
or "cancer of B-cell lineage" is intended any type of cancer in which
t he dysregul ated or unregulated cell gromh is associated with B

cel | s. WROBY/1228f r act ory” in the context of a caRE®EUSXP/064IS%ended t he
particul ar cancer is resistant to, or non-responsive to, therapy with
a particular therapeutic agent, for exanple, an antagonist anti-CD40
anti body of nt e ncer can be refractory to therapy with a
particul ar E"F‘F%? @l?i?qyéGgglgﬁ'fralgiSf"rf’é?L @Q%W@%R‘c’)‘néézz%mtaf‘%at ment with
t he parti cthk agonisthed apeaisi mtibogendisc(osedén U.SriferatrdpslpatvaiPuidiciton i ni ti al
exposur e tﬂot2b(ﬁ(]dlﬂgﬁsaﬂgé‘fﬁln&r&%%{?ﬁ}c’rcn&n mramrcgsult of devel opi ng

resistance to the therapeutic agent her over the course of a
first treat rrenpfﬁfé‘fci”&rd“tﬁﬁe?H’“Eel?é”'sinﬁ’é}’e&b‘é’&fela&‘a%’Q’étﬁ‘f‘t"SP‘“Hur| ng a
subseaquent aribais m&nﬁgep&hamgha\gmédfs ther@f thit@érapeblbdk Cragiemtdiated The

phar maceut n find use in
roating a omsBAMRAR. A5, Bho bBDEREN: dBVEMB bt 00 oon Tor a
cancer or hd?ﬁ%%tdc%@{%h‘tﬂ?“ﬁ’e&‘i’ that is nediated by stinulation
of CD40 si gnal m@ao@a@t aﬁiDeﬁ4(mﬁmsoeﬁ§ﬂonge Btels@ble ﬁtrmdfp@ﬁnnadayncmnf | ammat ory

or aUt OI mTyorr}leOS Oﬂs %ll'itvh%on] monoc Ol'laﬁl ant%¥0 1CS Of nﬁgcgglnh‘llnng on
CDA40- expr €S5I'hg ce e celd it ended nor nal ,

pre-falig nﬁ#ﬂnem&th@e%ﬁiﬁfl amamble elpeih émbrné@siwhgm@mo ammngen In some
e mbodi ment éi(prcss&:hﬁ tlggﬂl@crc@éfﬂ heSSicRy 16 &hle eh%dﬁmﬁ@-ltﬁcﬁﬁkﬁ%&lsﬁnﬁel | . By
el i ncl udi ng but

“mal i gnant neo stic B c
ot 1t eqPPgS Bt TR0 Bop AR RS SHES e P g e
i nt er nedi atiwgle;sitgbindiny affwitgfondie CBAGel-burfaseraptponebach mommalerabl ast i ¢

Iyrrphomas annwalemﬂgmahss%m&taaﬁrmmmﬁncoh@ggéﬁp oSCISH0SEARE 16PST el n-Barr
omas, as well as

s 5(EBV) induc nd, ADS-
;I acut'e® t}%%ﬁdgl%sgp‘é‘m?qgﬂﬂ@éﬁgﬁthWe%Wﬁrﬁpr"‘%‘?@fﬁ1‘6"“‘"1 ynphocyti ¢
I eukem as, 104 voto itvet 10106, mehsared bthera sendacidssaesutisss Bish@e@DBRecex pr essi ng

cell is a GALGHDMEN BAlheSAL ﬁﬂﬂﬁﬂ:@a?é dr vuﬁ’é/m %ﬂaﬁ%@!ﬁ@ﬁs' ng carcinoma
cell" or CD40-expressing sa i's intended an% mal i gnant

(i.e., ncopn®sds "&"j[eﬂlff's dﬁ?"é‘b‘?‘?é'r W&r’i’é’ﬁflﬁe‘éﬁ“éFWGﬁ‘Tﬁ“@F“l%%?’% Prgcel | of a

sol i d 10t wfityt hat expresses the CD40 cell -surface antigen. For
purpgses of thg; frﬁﬁ&%eréspéf&m g&ﬁkt%n%%%ﬁﬂémé&% R Bz GRANCEr OUS Or

pre- mal i gnant_ce that expre en are referred to as
" CD40- ex pr@¥icHg aiais ey 15<‘;‘°f&’é4 fegein abW@thGngﬂfaaﬁagqaétaé%an CD40
eXpr essi onwlichb&ed lo<Da0 ammloh114ﬁmw1s|1ﬁmtdm1yaménwmﬂt¢ opdoude, but arc

ot 11 el RGRGERAL BUSS. 1l TAGRNSE ASAYLALEYne [ OW CYLOMeLry,

Véstern bl ot ere treat with a

ant agoni stanamﬂist@M@%m@bmwremfsahiﬁpagwow preivipydn ?m&g’ﬁr’ént t her eof is
war pgnt ed, redphiie. IR AfoMBCRBbdiG et ofGIRAPRSoh, itIQ@ntﬁg@:ﬁ'E}rdhtﬁbDQ) dnft@daNnt agoni st
ant - CD40 ant | bade Of -ARLLARR, Dinding. fr agment hereof can be

adni ni st er' S8y EPRFAL APREFEY SRS SF YR HTHS PPt PR €% subj ect who
isin neeobr@lfcmtlﬂemdﬁéfqtcmlanweowﬁfcrd@w differentiatiqnead srtibesut i cal

200ck>rrp]98|d tﬂr&llﬂct@fx) tda@abwnﬁﬁ&lmnaﬂaﬁweﬁma%o@mamu%féohs%ﬁd Wi It h, ortat
ri sk of devel opi S|n ny cancer or pre mal i gnan
condi ti on THAE pfeg%r'?g'd’iwﬁf‘ @ %Bﬁ@rpé‘?'@@ %i“ ‘gﬁ PRSHAY "@IBF essi ng
neopl ast i candmbdt prefeizhipap fudlg luoriansmnbbdlc{sameges-bmmdg pageemethérgpiant

condi ti OnsEx'alﬁﬁl:sl&gﬁmh HHIOCI@I{aPanHl%hIeé érmlut. ﬁﬂb&di%s de@@ﬁﬁtegilerélp% cancers of

B-cell i neag non-B cell hematol ogi cal malignancies, and solid
tumors t hatiBred sRHGHR- ]126 ‘be 25nedi ated via CD40 si gnal ing on
CD40- expressing ncoplastic cells. Exanpl es of cancers of B-cell

| i neage that conprise CD40-expressing ncoplastic cells arc acute
| ynphobl astic | eukem a (ALL), chrgnic |ynphocytic | eukema (CLL),



| ynphonma" follicular, DLBCL, nucosal associated |ynphoid tissue

| ynphoma, nonocytoid B cell |ynphoma, splenic | ynphoma, |ynphonmatoid
granul omatosi s, intravascular |ynphomatosis, inmunoblastic |ynphoma,
Al DS-rel ated | ynphoma, and the Ilike. Thus, the pharnaceuti cal
conpositions of the invention find use in the treatnment of subjects
havi ngweameHedeki n' s | ynphonas rel ated to abnor makps®emeosit r ol | abl e B
cell proliferation or accunul ati on. For purposes of the present

i nvention, such | ynphomas will be referred to according to the

Wor ki ng Formul ati on classification scheme, that is those B cell

| ynphomas cat egBti 12 adpesebedgnentysieRatemistaat-+R0 Atibodypragetind hi gh

gr ade (seeqtabTeheiuM@mnHmdgkdl Ebnﬁ)odﬁyim@ﬁ&lvaﬁfbm@f}ﬁgioﬁocﬁlﬂSﬁbéﬁdyCat ion

Pr oj ect, gﬁfkcff orﬁ*?—l(f.lil le) ﬁcléi%ﬁ 32 CHiEP 2.111‘1% il aquei B cell

10l yrrphorras I nc i cu ar smaﬂyl -cl eaved cel |,
and fol | i chimap anySledd H@ﬁﬁlmalélrt@%@df thevigC1 lmt@ep@@cvd frynpthomas;
i nt esnmedi amng;rnadauinw mpbmmrdfda@aidqslaelmthac@mi.@rs ohaiage cell, diffuse

smal | cl anﬁ%}%E?ﬁ dD6 g IE ﬁﬁedm%ﬁ(erem aaergaﬁell lm m_j%g ﬂﬁsgf:gfalélésl and diffuse

| ar ge cel | onas; arge cell
i nunobl astvi?reCrcﬂtqdmmlcwm@rommummmnomnmm@ easizdel | | ynphonas of

the Burl ci ffmag Igb@ﬁé%&r RAR B A tfaéhu?naﬁ 1¥ 8f8in locus (XeroMohss® F €COgNi zed t hat
t he pharnaceut.i cal npositions of the invention are useful in

t her apeut i Eehpplegy; fﬂéﬁﬁ‘llx s Gemgntcielifornia). n‘ﬂﬁéﬂ%?g oglis yypre fped vath s £ i ed
accanpdi ng inoust g:ldre\SPFe chllE(Sicap Bafouwtday] TAsRultmg Rybliydak eem sub-

dassifi Caﬂ&l@@se('m%s 1 ¥r§a§teet sﬁ%ﬁg (gloﬁzﬁ Léll linysrgmg 12i gﬁll?lude but are

not limte onas cl assi precursor 20cel | neopl asns,
such as B 1ibpdkon laegwewp @@k@rwea?rﬂﬁwhmm peseitpeigifors cel |

neopl asns, hmimﬂm@obalrae:h br b bhetethollsyPAAe Wit br€ankRtdeasibal smal |

| ynphocyti |€ L ymphoma, | ynphopl asmacytoid | ynphona/i munocyt ona,

mantl e cel yrrphorra MCL), follicle center |ynphoma (follicular)

(i ndPudi ng di f Thegacl qud graipg acidgpquengset the yasieblamgions ostheCIBr ge cel |
and di ffusg, 1baﬁ@eay9@1h khe Lamﬁpm@ncemﬁ@ wnabk: Ze@iﬂﬁa oBihe ehir-26| yrrphoma

(i ncl udi ng ) cyt ona/
nyel oma, daﬁ( arcldg'?msédfg 1 B@mcpeﬁ]lcaﬂy tﬂ a‘mm \% %qﬁmg%u%r@pe primary
medi ast i nalead¢r Yﬁy'ﬂhl%?ﬂd CB@tﬁmwgtdnstﬂymmn ardrhdaVBehamemﬁ@ li ke

hi gh- gr adecigro@lib ak YrRERHREQED @ho‘»ﬂ't@dnﬂ)fe% sf:duaieé %r howsmesas e or

hi rad ar mac conposi tions of the
o o e 2 B B SR P e S B Pt g ¢ he
pre-mal i gn@fﬂR 18 dPdand Eb@IIkN@momplcwm&némrmh@n@hengdpat hy of

undet er m ngg, & QHFRH%EQEHP%)& m@@@&@iﬁb‘@@vﬁér&&h@éﬁn@@omﬁ%& £afise W th MOUS
eventual |y devel o g | ated pl asma cell

di sor der (ﬁ’('iﬁ“@“?“lfg‘g alaﬁ‘/ﬁ?/ﬁ'“@e a?ﬂoﬁt‘onﬁ %N!t\QSEgéD bg: ‘%6:51“’ nysis9iidef er at i on of
mal i gnant spduesaeenciing e light citahendien char foomAb dRIReICtL 2 ansoforth serum or
uripe nmonag b@@ﬂﬁ N %oﬁllngseg%&arﬂfmlhgﬁt chaﬁnsm ci%ngh 53k Fema T enal

i nsufficienc esions are clinical nani i ons of
MM while 3€cgd"taqr%ﬁltsaforghe havsytn %éaAagH?kﬁqéZ 18} S4e#ER of M protein
in the seraamsamerms|fdﬂﬁwWaﬂeh,@hﬁabm,tdﬂedsonﬁ&nt nrpicalfortiRakncesm af MM (see, for

exanpl e, t G el and
Lus?pStemﬁg\{yl%ga ﬁ?ﬁ%&%@é@?&%ﬂ%@pﬁﬁﬁ éx@ée:r%s@ Liglg;/)%ptomat P(F:) and
have st ablfer thlighishd m@(&ﬂRWpﬁB@@?HO(?mb(ewg@ymybe dinic. Proc.
68: 26- 36) . hebNCRMNBHIALICHIR- demﬂdfsegqin NO:8qconipRic@6duenctiBt M=ARRANCE t her apy
W an APRRRLL LS, BRAKIBGAUL SOl Kok dNG B esent

i nvention a“conposition”c agoni st
anti - CD40 cb@prisey abe‘ely sebstdetion fo the H@n@lrﬁldUMyOBblbmt% of BRQ Wevel opnent  of

mul tipl e NY®hO Med)hibl&sfs SPREBE CBIR-5.9 (mouse hybridoma line

-30.



In particular, the pharmaceutical conpositions of the invention are
useful for treating B cell |ynphomas, including those |isted above,
that are refractory to (i.e., resistant to, or have becone resistant
to) first-line oncotherapeutic treatnments. The 15term

"oncot herapeutic" is intended to nean a treatnent for cancer such as
chenot werapyzesur gery, radi ation therapy, singl ecanszereenszer anti body
t herapy, and conbi nations thereof. Subpopul ations of patients for
whom treatnent intervention with one or nore anti-CD40 anti bodi es

t hat nodul at es CDAOL- nmedi at ed CD40 signal i ng, nodul ates ADCC, or both
i s desi r abld2F9HTHM A AL EHRAR- 12 Grppsdvtridepslingf t he present

i nventi on mesabm&&etwmdiomzasﬁmﬁﬂoﬂes M b Efdskedfvith at ed

nemat ol 00! &8l MR LANS0R! SR SHELTAARANGES d1e Mifu, DUt are not

limted to, as: Heut e nyel ocyti c
| eukeni as; Vm@ﬁ%l%@&? (L@AD)@tlﬁmfnﬂé?er 2803 wishoreten depdkieuk e a; nmonocyti c

| eukgm a; @ersigﬁah&pdfwxemzandmmﬁui %yetﬁ\etyl eukem a (chronic nyelocytic

| euk I h t t hat
compri e Co0- BAATBEaT gD it Te-Coal Pbositn or v DK cial Ly
respond t oliquidghérmreaquticelicothpotitias piibypraae wvdntial caclepposhdri ons of t he

present 'n?ﬂt?dﬂidxs%fadtl&gghﬁgﬁamglgltcel@-rﬁ)r%ﬁtplla 'nﬁﬂv{s@ﬁlﬂ 99 2d\@m-an, |ung
(for exanple, cancer of the squa us cell

n-.s
car ci nona, 12a‘3§?f8’8%1?5gﬂ W&P&C “é'ﬁ’&y I ‘glf"ﬁ’é“‘%ﬂ the ‘f%‘@’(",bé‘:r’&%"ﬁ‘é "% ypes, and
smallb cel | CHIRAGY amd AHER- )2 12 faritidadids cancho lexpmesselt mdametyer(ann’modyum'typg, for
exanpl e, rgagls 6’?3 Ctt RARB Soksib! @&getm nét,wfsﬁns(rtda&l, th for

exanpl e, hepat car ci honms cervi prostate
nasophar yn@%’%{’l or at‘ﬁ?‘l"ﬁi‘déllg(f‘la%?en&?é 9%’@?%?%‘“%4@“&%/ car ci nom) ,
skin cancemm;eumhg@somhmawametamﬂt o BHiGIBAES, as hdel hadinBgow.f Or exanpl e,

0St eosar comas gﬁfﬁyj @gndSCP%ﬁrlg ?ﬁrﬁ&ioc]onal an{tl.i)o?g?lﬁtfld s%fuf?lj: C{)Aﬁ)S Hl ts that can

be achi eved b*%/r m ni stering ar naceu conposition of the
i nvdati on ¥dS %aﬁf%ercwttw taﬂdelaﬁéféwodtgdlﬂrﬂem%trfd@qfa?t@ aadndi ti on
5i ncl ude adigplapOind fré-VRnd dmoa@atatdsaetérm&msmw\wtb;hemm@@ct to that

cancer or Afg‘f %JB ddlcs ? 15 12\/0% tcrt]ee\{nglg:gcl‘llt (4] her fjt’)r%srﬂmc §oeCD4b n the
cont ext of cancer rea i SRR I'n the di scasc

in associ atuehwith tSIBSttWen%rﬁmemmﬁnae’etﬂtow f!eycr@fd in Hé Iétmsnc@@m
t her apeut i £ypBehest schd) toQg0/287)5 56 RIEPHRNBM 21l (D40 h@nbsaraé?ptm associ ated

thed est t .18S, rati ve effect,
the reven(%%(gjﬁr %O%{J ‘{]l%] Imfrﬁ?ﬂ??a]%%ﬁ?tﬁ?gW@éSQPé@ah(?ﬁ? on in tunor
si ze, a reitaetHuonnr diri-Cve Antilwives" fodd Gewha @r20@ielAttemeydivdicolNo.a decr ease i n
one or mr@l@d@ﬁf@&?'ﬂ&h Hﬁdhc%ﬁ@eﬂ@%m'é&bd}uécﬁﬁzhé?é}en% in §l¥ Bhstire@< PT €SSi Ng

cells can obs Thu ositive therapeutic
response \Aﬁﬁﬁln&estcg?’é’f"otf?f E‘ﬁ& OBPrO(‘rfB’?‘eongP f?lllég?rEP‘THB% IpgRn; nprovements in
t he di seaswbjedsl FHR-5.Eald CHIRSIP. 2 pct bmmpponsst ang:CDEQ)ntibodieeduct i on in the
nunger of ﬁﬁﬁlﬁﬁ&e @Htt@waﬂﬁ‘i%ﬁk%ii&)noﬁtﬁﬁgé sténgpétfﬁ}cm%&t drRfahmase in

ncopl astic cel | death: (4) .inhibition of ncoplastic cell survival:
(4) i nhi bi ¥PEReyes fram “"’?F‘ldt}@‘?‘iﬁ ThseagiiRodigsareaahie o i EPExpPyingal t i ng) of
t unmor gr owkret c4lS by anribuidp ildperdent {dlluler. cyto®kicini (AQCCD TEOFBlin@stiditg |,

pref er ab' Y, fttﬁh%s Dt han faﬁtﬁst zﬁﬁkt/{ hdthd bl deth PELPNer al
or gans; tion . me extent, preterably

hal t i ng) 1¢ u%?sdﬁ’é‘?’a@ %)S"l’esBlaC("F)”‘¥ﬁé prevention of further tunor

out go owt hs; (%thamnthgaﬁltteasemo&%ﬁthbseﬁut shaMdinéibinaing Ehaba@éris@ildr (9) some
extent of tl;el clm clo a{]a%moﬁll egl—ﬁf{ SIEEgméa Cﬁl&rﬁet‘l?&%m%sds 'c{%gxlreaﬁgcﬁlge t h the
cancer. PoSitive t I'C ‘responses gnancy can be
det er m nedrdopt mlﬁﬁ@dhedblioe@gr @éﬁ}@ﬁ@@cbw !Débcidﬁs erp@etdfbw élet o that

nal | 9”anCMtybr]ﬁdﬁpéenmﬁélaéﬁg%ﬁe@l@m#%% ARRBSSB Herbif ks tBNGRS 9h Nt UnDOr

nor phol ogy (i.e., overall tunor burden, tunor size, and the |ike)
using screening techniques such ag magnetic 25resonance inaging (M)



may bl ock and/or prolong the tine before devel opnent of a rel ated
mal i gnant condition, for exanple, developnment of nultiple nyeloma in
subj ects suffering from nonocl onal gammopat hy of underterm ned
significance (M3dJS). By "anti-inflanmatory activity" is intended a
reduction or prevention of 5inflammtion. Therapy with an antagoni st
ant i - CBOQENRY0dy- cont ai ning |iqui d phar maceut PCHUS220105051 t | on of
the invention causes a physiol ogi cal response that is beneficial wth
respect to treat ment of an autoi mmune di sease and/ or i nf | anmat ory

di sease, where the disease involves cells expressing CcD40
antigen. | f“d 1§3 ErEé@dE;Hp Fet? Gefrged e hegeip trifsosl Iﬁ‘iedﬁéz)d’FP"ts‘F‘Fé“’i“hventl on may
be useful haApCewdateitMypdDNbETALs)4Ri0d PAHANDEPositNoCETA-5545uUcCh as
proliferat] j o t who is
Cinder goi ng e @it Ao Alody Wb for amine e LB BLRG' 0

ant i body- cBo® #F BPHFORSISHE o thp FrayeReechumiit HQ @dﬁ%gé'retsmﬂ%f t he

i nvestion aknAGEQTD NOEH @elserdehdd shotvh iBSEQIDNO: SQfJotﬁlﬂnV%hﬁﬁid:eﬂg or

rel apsi ng fl.a [@Eﬁ LAYkl ne seas t is
medi at ed bw"‘&tr]iﬂégg?{"ﬁ% i'n ﬁr&&% aré@) rhgféess F g e Slufwn mﬁiri:)?l anmat ory
di seases aN@ZGMb?Eé?dPé‘%Q %@awnqchﬁﬂlm@vp@mpm&nﬁm@g@@@d destruction, or

a ]g:f)nbl n?t se@{anaelaaéc@@hom thh@;fo El%&t@%@@@&?hoMEEE@ﬁﬁN@@y t

in anmat O CesSsS re even or
BRSSP st o £ O 96 St v 860 hEb e o,

i ncll@di ng, sefugnceeshowrpih 8EQ HP NO@ntd D NGOG akhthitipeermencesishawin ant i gens,

bacterial @Rh{aeNB:6 ahmé@WN@éﬂ(A)Q%ﬁocloQaﬁ a@ﬁa&fymg@@%n aRib 4id her, for
nf 'ammat ory di sease(s)

pur poses of the vention, e term
nchudos SUP RO ot weBE ST poReuk e Furlfve SOHES o) m
"aut oi nmunsekestéd from thegnep abdrisiyting ke stiooide fequean sl &sEQ IBf | ammat ory

| mTune- m%@ﬁ%ﬂél&ﬁﬁé&&émc’e Eh\é%}ﬁ'sﬁ@ ]D%@f and 0 i 8QRencdsN @ut oi mrune
di seases, self en S) g nmune responses. 25Al so, the

o Aot n S B AN U8 oy R ERl oo ot | o1
t r eat ment szeplmpé dapatient bindingals o bddnadntibodyprddues tethé Eybridphant
[ 6] ecti on. et KPR MLl iR 12 @a%#otgmaﬁ Sk dmmd%t%fers to any

host - nount ed | mmune response agalns I NC not
linted toa“PEIQP%??P‘P{j%Tﬁ§BSIdb?S§%8 @frﬂl‘}aﬁ‘maﬁ‘t"i' weHsace shog HFR IPi ke. The
phar maceutNG:ai or(SBQI]lDSIDtlIZQM)&rﬂfnodldilﬂ ahtibd@nhdt mpEtasvialtx0 be used for

300 b3 oo Bl eV GHRUS DO 4 S8R E e SHEifihe LBk ufioS0C! at ed

vvlth bone marrow I"on raft versus
host di sea@@mww@ﬂa@ﬂw@ﬁbﬁéams@vbmdmwgﬂwqﬁﬂﬂ?c%@@r and cells
that mat ur@muRrB9OndnyIPRAEISSor thmﬁegdiegl@snoaodayﬁﬁmwﬁ]@ﬁacerdag ogni ze the

r eCI pl ent’ fs%la@i 79ewrl]1§re %S nor}entsrgtams tﬁ% CH%E]?H! 0% %rpemﬁcatrl?/ l{dlﬂgl a eor y I mmine

response. LR I ereln ase" or
‘graft veryuen HMdenticenct i on” refers to any T cell nediated i mune

rE)?SQs)lnse i n wWhinpkh s8N the ymea@ﬁyetmme ﬁﬁs&net %atah@éemmmgs antigens.
anpl es

aut oi ne._and/.or i .sorders | ude, but are
not 5lim ttféaﬁm‘i‘:ng of thesg pRifpcies deifped lgerres/'{?f;i% les prg) apgjgen- h‘f‘@%l d | upus,
| upus nephfragiings thegeaf o kd pRU®ed feevnbamtip badrgymegwdshrell ke in the | udi ng

juvenile %tal%kf debdriBod h&@ﬁwm QhFin@idk, ff&r ekdmdle, lﬂéfaablﬁidnﬁbo%st hritis,
Reiter's syndrone an%osm spondylitis, and gouty arthrltls

rejection an 4% r12fhP‘s}]ngé’e?nr‘%ﬂ‘glﬁl‘aaﬁlﬁpmq’iiFﬁer acute, acute, or
chr 6di ¢ r ej ect Adiitiosah elfta@bnig braif CDA0 etitibodiesioRitle té Be@Eenal antidotdiep| e

sclerosis ’refgﬁleg & as-gﬁ EJ, §X§aqﬁ 968? wlﬁ@lpiry QL& liytai ll?bridoma 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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10nodosa, prinmary biliary cirrhosis, inflammtory bowel disease,
Crohn's disease, celiac's disease (gluten-sensitive enteropathy),

aut oi nmune hepatitis, pernicious anem a, autoi mune henol ytic anem a,
psori asis, sclerodernma, nmyasthenia gravis, autoimune

t hronbocyt openi ¢ purpura, autoi munc thyroiditis, Gave's disease,
Hasi nowe 2807tibwge9o0i diti s, i mmune conpl ex di sease, PChUsm0e766d75% | gue

i mmune dysfunction 15syndronme (CFIDS), polynyositis and

dermat omyositis, cryoglobulinem a, thronbolysis, cardi onyopathy,
penphi gus vulgaris, pulmonary interstitial fibrosis, Type |land Type
'l diabetes rrepFlﬁe’taF}?gontsﬁf’ﬁE 40 gtiboglies aipkpoyyn Hidhepte feot @ﬁéample

hyper sensi the mirfay ant1§¢[b49I’a@}bo@fprtﬁlhde&bﬂh@h}ﬁhcﬁ)ﬁlﬁdﬁfgﬁatedlfﬂmt ed/ uni nt ended

i mrune res exanple, U S.
patent Appriagiin U8 Geit BBGl 7 b bEN OSSR TR B Ca002)
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t he host, any conbination thereof, and the |ike. Clinica
response can be assessed using screening techni ques such as nagnetic
resonance imaging (MRI) scan, x-radiographic imging, conputed
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251 Y f the biological

escr|
act i @I ties X%f?l’l“dlw ﬁoﬁgg"éam‘g??&sfcﬂ’éuﬁgg’éf%’rd nlftge He5%ure them sec
pr ovi si onahveapp kmay b magn by tbmybtldosdrﬂbmfagdwprstdw&thcmai Monocl onal

Ant i bodi es(waﬂwd}{l% fb@d@s Bﬂﬁaﬁ@ﬁh&eb ombufahtllﬁgx M\e@meé%r , 2003,
November ass| . Pat ent

Appl i cat i oIrIlS é’eﬁ%ﬁé‘fo el é@g %wners&flf’%m@gpdﬁb%f 18019195 9B7. 001
( 035784/ 25Bdgt 2)tbody8BlabAmsibBe teokhies negtibBlbic Ketexdiple, IRXOHE7. 002

(0357841 215880 ey 42891 SO W0, ANSLNGY, Fckebafy, RF20107. 003

(035784/ 277 &3 res tivel I'nternational Patent Application
No. PCT/ U284 1@3@‘?155524é‘1§ttorney Docket No. PP20107.004

By “cpitope” is intended the part of an antigenic molecule to which an
antibody is produced and to which the antibody will bind. Epitopes can comprise
linear amino acid residues (i.e., residues within the epitope are arranged sequentially

30 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.
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(035784/ 282916)), also entitled "Antagonist Anti-CD40 Monocl onal

Anti bodi es and Methods for Their Use,"” filed Novenber 4, 2004, and
publ i shed as WD 2005/ 044854; the contents of each of which are herein
incorporated by reference in their entirety. See also International
Publ i cati on Nos. WD 2005/ 044304, WO 2005/ 044305, WD 52005/ 044306, WO
2005/ 0%4855 (12440 2005/ 044307, and WO 2005/ 044294 pctiigowontzent s of each
of which are herein incorporated by reference in their entirety. See
also t he assays described in provisional application entitled
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20Consequent |y, CHLR-12.12 aggregates are the first to elute fromthe
HPLC col um, followed by the nononer, with the fragnents el uting

| ast. Purity, aggregation, and fragnentation of CH R 12.12 were

anal yzed by a Waters Al liance HPLC usi ng Tosohaas TSK- GEL 3000SW«x1
colum, 50 mM sodi um phosphate, 200 nM NaCl, pH 7.0 as nobil e phase
at a fwowoeraeesof 0.7 ni/mn. 25 Hydrophobi c | nPET/EEDITO66757

Chr omat ogr aphy (H C). Oxi dation of CHLR-12.12 was neasured
using a Waters Alliance HPLC systemwi th a Tosoh TSK gel butyl-NPR
colum, 2 M amonium sulfate/20 nM Tris, pH 7.0 as nobil e phase A and
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CH R 12. 12arﬁiﬂﬁdiebﬁﬁl')be predudidg @sdiked advhrttdpe PaiR@biect dycysiylficl oFad and Fc
fragnents. oxi dation products of CH R 12.12 are oxidi zed Fe
fragnents ? fz‘% whi ch are pre-Fc species eluting between the main
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measur ed as erce ecies, i.e.,
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1 12. These resuylts su st t hat
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anal yses iyl 664 ﬁer&xhﬁ&oxp%aﬁeﬁﬁ%n%fe%&ﬁ 4 vk SR &R Rfasct O Succi nate,

acetate, and phosphate buffer species Ln protecting CHIR- 12.12 from
aggr egat i ohn“ﬁ?PGIOﬁ]Faélé AN e‘{‘thFlb‘ﬁed ‘E:fef‘?’e&feef‘)b?j‘ﬁlf’@? q @‘n&F%@“SUperl or to
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protein. By “humanized” is intended forms of antibodies that contain minimal
sequence derived from non-human immuneglobulin sequences. For the most part,

humanized antibodies are human immunoglobulins (recipient antibody) in which
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WO 2007/ 124299PCT/ US2007/ 066757 Table 1. Effect of buffer species on
oxidation of CHR 12.12 (20 ng/m ) as neasured by HI C assay.

Formul ation Buffer with Tween 80 10 nMM Citrate 150 nM NaCl pH 5.5 10
nmv Acetate 150 nM NaCl pH 5.5 10 nM Succinate .150 mM NaCl pH 5.5
Tween 80 Concentration Storage Pre-Fc% Pre-Fc% Pre-Fc% 0. 1% (w v) 5C,
5 no Ow@ 20074248990 PCT/US2007/066757

residues from a hypervariable region (also known as complementarity determining
region or CDR) of the recipient are replaced by residues from a hypervariable region
of a non-human species (donor antibody) such as mouse, rat, rabbit, or nonhuman
primate having the desired specificity, affinity, and capacity, The phrase

5 “complementarity determining region” refers to amino acid sequences which together
define the binding affinity and specificity of the natural Fv region of a native
immunoglobulin binding site. Sce, ¢.g., Chothia et af ( 1987) J. Mol. Biol. 196:901-
917; Kabat et al (1991) U. S. Dept. of Health and Human Services, NIH Publication
No. 91-3242). The phrasc “constant region” refers to the portion of the antibody

10 molecule that confers effector functions. In previous work directed towards
producing non-immunogenic antibodies for use in therapy of human disease, mouse
constant regions were substituted by human constant regions. The constant regions of
the subject humanized antibodies were derived from human immunoglobulins.
However, these humanized antibodies still elicited an unwanted and potentially

15 dangerous immunc response in humans and there was a loss of affinity. Humanized
antibodies, for example, humanized anti-CD40 antibodics, for use in the
pharmaccutical compositions of the present invention have binding characteristics
similar to those exhibited by the parent antibody of interest, for example, the CHIR-
5.9 and CHIR-12.12 monoclonal antibodics described herein.

20 Humanization can be essentially performed following the method of Winter
and co-workers (Jones ef al. (1986) Nature 321:522-525; Ricchmann ef al, (1938)
Nature 332:323-327; Verhoeyen et al. (1988) Science 239:1534-1536), by
substituting rodent or mutant rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody. See also U.S. Patent Nos. 5,225,539; 5,585,089;

25 5,693,761; 5,693,762; 5,859,205; herein incorporated by reference. In some
instances, residues within the framework regions of one or more variable regions of
the human immunoglobulin are replaced by corresponding non-human residues (sce,
for example, U.S. Patent Nos. 5,585,089; 5,693,761; 5,693,762; and 6,180,370),
Furthermore, humanized antibodies may comprise residues that are not found in the

30 recipient antibody or in the donor antibody. These modifications are made to further
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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25C, 5mu 2.6 7.1 9.4 40C, 3 no 5.6 ND* 13.5 02% (wv) 5C, 5 np 0.0
0.0 ND 5C, 8 np 2.0 2.0 2.2 25C, 5o 3.0 10.7 11.5

WO 2007/124299 PCT/US2007/066757

correspond to those of a non-human immunoglobulin and all or substantially all of the
framework regions are those of a human immunoglobulin sequence. The humanized
antibody optionally also will comprise at lcast a portion of an immunoglobulin
constant region (Fc), typically that of 2 human immunoglobulin. For further details
5 see Jones et al. (1986) Nature 331:522-525; Riechmann et al. (1988) Nature 332:323-

329; and Presta (1992) Curr. Op. Struct. Biol. 2:593-596; herein incorporated by
reference. Accordingly, such “humanized” antibodies may include antibodies
wherein substantially less than an intact human variable domain has been substituted
by the corresponding sequence from a non-human species. In practice, humanized

10 antibodies are typically human antibodies in which some CDR residues and possibly
some framework residucs arc substituted by residucs from analogous sites in rodent
antibodies. See, for example, U.S. Patent Nos. 5,225,539; 5,585,089; 5,693,761;
5,693,762; 5,859,205, Scc also U.S, Patent No, 6,180,370, and International
Publication No. WO 01/27160, where humanized antibodies and techniques for

15 producing humanized antibodies having improved affinity for a predetermined
antigen are disclosed.

The present invention can also be practiced using xenogencic or modified
antibodies produced in a non-human mammalian host, more particularly a transgenic
mousc, characterized by inactivated endogenous immunoglobulin (Ig) loci. In such

20 transgenic animals, competent endogenous genes for the expression of light and heavy
subunits of host immunoglobulins are rendered non-functional and substituted with
the analogous human immunoglobulin loci. These transgenic animals produce human
antibodies in the substantial absence of light or heavy host immunoglobulin subunits.
See, for example, U.S. Patent Nos. 5,877,397 and 5,939,598, herein incorporated by

25 reference.

In some embodiments, fully human antibodies to CD40, for example, are
obtained by immunizing transgenic mice. One such mouse is obtained using
XenoMouse® technology (Abgenix; Fremont, California), and is disclosed in U.S.
Patent Nos. 6,075,181, 6,091,001, and 6,114,598, all of which are incorporated herein

30 by reference. To produce the antibodies disclosed herein, mice transgenic for the
human Ig G; heavy chain locus and the human x light chain locus were immunized
with Sf 9 cells expressing human CD40. Mice can also be transgenic for other

isotypes. Fully human anti-CD40 antibodies useful in the stable liquid
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25C, 8 np 4.8 18.1 19.4 40C, 3 nb 7.7 ND 16.0 *N D, not

determ ned. Oxidation Inhibition Effect of L-Alethionine on

CH R 12.12. 5DS | ot #CD021105A was formulated at 20 ng/m in 10 nM
sodiumcitrate/citric acid, 150 nM NaCl, 0.1% Tween 80 or Tween 20 as
wel | as various anmount (0-5 mM of L-nethionine. The fornulation
sanpl ewomsr7g2299l [ ed at 2.5 M into 3 cc vials amdrssoeec7st 40C.
Table 2 shows ETC results for the sanples at initial time and at 40C
for 3 nonths. At initial time, thc oxidation of CHHR1 2.12 in all

t he 10f ormul ati ons was conparable to the original bulk drug substance
(DS) | ot #Plemnagoigebepmposttions o she gigteptdiyentioy & shepepferizpdbyrbindipg| at i ons

W t hout L- p@pefie@simile orkd€exiibited by tha UHISIDAd CHIR ON] 2Sicnsckga at 40C for 3

nont hs. Ho ef . idation level in the fornulations containing
L- net hi oni%@g%d%ad‘%%ﬁf%fdlq@%hange t hroughout 3 nonths storage at 40C

15The resul ts Franwosa pagrlagniolof inrdst BriaeplogsanifGeet i ve and

suf fisci ent adiBodp/igRRE kiftgpokif et dakdvedy, HF sufdidorkds it dewidler the highly
stressed s;ordgogae condilt i ons... Thteth axi dtat i on i nRi bi ;tai Qn defirféect of

L- met hi oni N8 GHEHIRCT SO \NEE OTEHET P RR S By Y& Bt G rap. WO
2007/ 1242 9¢Par /o080 0l 1mes s dyT dbisefopexarhmd p Bignicotof ef e €PDAdT

L- met hi oni AgpR witkin 1 gy @i hOfD4o M @delaBhen, Wtth 20 no/ ni |
CH R-12.12_Pre-Fc% . N .
fragments are characterized by properties similar to the corresponding full-length

10 antibody. Thus, for example, a fragment of a full-length antagonist anti-CD40Q
antibody will specifically bind a human CD40 antigen expressed on the surface of a
human cell, and is free of significant agonist activity but exhibits antagonist activity
when bound to a CD40 antigen on a human CD40-cxpressing cell. Such fragments
are referred to herein as “antigen-binding” fragments.

15 Suitable antigen-binding fragments of an antibody comprise a portion of a
fuli-length antibody, generally the antigen-binding or variable region thereof.
Examples of antibody fragments include, but are not limited to, Fab, F(ab'),, and Fv
fragments and single-chain antibody molecules. By “Fab” is intended a monovalent
antigen-binding fragment of an immunoglobulin that is composed of the light chain

20 and part of the heavy chain. By F(ab'), is intended a bivalent antigen-binding
fragment of an immunoglobulin that contains both light chains and part of both heavy
chains. By “single-chain Fv” or “sFv” antibody fragments is intended fragments
comprising the Vy and Vi domains of an antibody, wherein these domains are present
in a single polypeptide chain. See, for example, U.S. Patent Nos. 4,946,778,

25 5,260,203, 5,455,030, and 5,856,456, herein incorporated by reference. Generally,
the Fv polypeptide further comprises a polypeptide linker between the Vi and Vy,
domains that ¢nables the sFv to form the desired structure for antigen binding. Fora
review of sFv see Pluckthun (1994) in The Pharmacology of Monoclonal Antibodies,
Vol. 113, ed. Rosenburg and Moore (Springer-Verlag, New York), pp. 269-315.

30 Antigen-binding fragments of the antagonist anti-CD40 antibodies disclosed herein
can also be conjugated to a cytotoxin to effect killing of the target cancer cells, as

described herein below.
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Time 0 3 nos at 40C Bulk CHI R-12.12 DS | ot# CD 021105A 1.7 N D* 10

niMsodiumcitrate/citric acid,
1.6 4.2 10 mMM sodiumcitrate/citric acid, 150 nmM Nad ,

2 MM L-nethionine, pH5.5 1.6 1.6 10 mMMsodiumcitrate/citric acid,

150 nmM NaCl, 0.1% Twcen-20, pH 5.5 1.7 3.9 10 nM sodi um

ci tr at wiocbdrrieesaci d,
pH 5.5 1.5 1.1 10 mMMsodiumcitrate/citric acid,

150 mM NaCl, 0.1% Tween-SO, pH 5.5
0. 1% Twcen- 80,

150 mM NaCl, 0. 1% Tween- 20pcRusthlosart hi oni ne,
| SO mM NadCl ,

0.1%

Tween-20, 5 mM L-nethionine, pH 5.5 1.5 1.1 94/D, not determ ned.
5In summary, citrate buffer m nim zes aggregation, fragnentation, and

10

15

20

25

30

Antibodies or antibody fragments can be isolated from antibody phage
libraries generated using the techniques described in, for example, McCafferty et al.
(1990) Nature 348:552-554 (1990) and U.S. Patent No. 5,514,548. Clackson ef af.
(1991) Nature 352:624-628 and Marks et al. (1991) J. Mol. Biol, 222:581-597
describe the isolation of murine and human antibodies, respectively, using phage
libraries, Subsequent publications describe the production of high affinity (nM range)
human antibodics by chain shuffling (Marks et a/. (1992) Bio/Technology 10:779-
783), as well as combinatorial infection and in vive recombination as a strategy for
constructing very large phage libraries (Waterhouse ef al. (1993) Nucleic. Acids Res.
21:2265-2266). Thus, these techniques are viable alternatives to traditional
monoclonal antibody hybridoma techniques for isolation of monoclonal antibodics.

Various techniques have been developed for the production of antibody
fragments. Traditionally, these fragments were derived vig proteolytic digestion of
intact antibodies (see, e.g., Morimoto ef @/, (1992) Journal of Biochemical and
Biophysical Methods 24:107-117 (1992) and Brennan et al. (1985) Science 229:81).
However, these fragments can now be produced directly by recombinant host cells.
For example, the antibody fragments can be isolated from the antibody phage libraries
discussed above, Alternatively, Fab'-SH fragments can be directly recovered from E,
coli and chemically coupled to form F(ab"), fragments (Carter ef al. (1992)
Bio/Technology 10:163-167). According to another approach, F(ab", fragments can
be isolated directly from rccombinant host cell culture. Other techniques for the
production of antibody fragments will be apparent to the skilled practitioner.

Antagonist anti-CD40 antibodies for use in the stable liquid pharmaceutical
compositions of the present invention include the CHIR-5.9 and CHIR-12,12
monoclonal antibodics discloscd herein as well as antibodies differing from this
antibody but retaining the CDRs; and antibodies with one or more amino acid
addition(s), delction(s), or substitution(s), wherein the antagonist activity is measured
by inhibition of B-cell proliferation and/or differentiation. The invention also
encompasses de-immunized antibodies, particularly de-immunized antagonist anti-
CD40 antibodies, which can be produced as described in, for example, International
Publication Nos. WO 98/52976 and WO 0034317; herein incorporated by reference.
In this manner, residues within the antagonist anti-CD40 antibodies of the invention

are modified so as to render the antibodies non- or less immunogenic to humans while
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oxi dation of CHTR-12.12, and therefore represents an optimal buffer
for a CHIR12.12 liquid formulation. L-nethionine effectively inhibits
oxidation of CHHR12.12, with 5 nM L-nethi oni nc bei ng preferred.
10Exanpl e 2: Stabilizing Effect of Arginine-HCL on CH R-12. 12

The foll ow ng study was ained at selecting a tonicifying agent and

st abi | moewo7fiensd ong-term storage stability of ChEcRudBo7bas7d0r nul at ed
as a liquid pharmaceutical conposition intended for adm nistration
via intravenous infusion. Al though NaC is the nost commonly used

i sotonizing agent for protein parenteral products, it may not 15have
optimal st &mmligzlieﬁgm@méefr@ﬂfsotﬁwaﬁbllﬂl@é@?‘*weﬁewéeftllis odereimicy st udy
reports onadikig 1Cﬁ€ﬁﬁﬁéd&£f|a§é@<5&§1mlqbw}éteﬂ@reﬁfAﬁ&ﬁ]&uc@& wiigehhélgbgehl or i de and

the acidic rm of L. ni_ne- i n an aqueous
f or muat i onogtﬁ)e present LFﬁcngmfcg%iO% l%u?r?ng?ﬁl b%n %';)y "iLmSt %st ance was

f or mul at edexainply, ap antdepriy pnsi-GRd0fantibodyt orp Hagneht theew,ﬁlwwh fnlgorm ther 150 nM
NaCl sor 15V éan@é’@htﬂésﬁ&i’o‘"g reTss@d @Q@%&@yﬁl%mpﬁam@évﬁml ality of
295 mOsm kg .for th 1% qy g“ﬁuﬁ on. Differential
Scanni ng CEI'VFPRRES afthﬁ} Slg?lf%te‘g S q.?%Cf‘ SR8 aph ( SECHPLO)
SDS- PAGE,  empigi@at ofontibbdichamyd G hatiEX- HPLC) were used to eval uate
bi ophysi cal andfog,.0h %D&%Mg t}%tbﬁxﬁhképfeé{ﬁ&; ofiltGettdhRavk2.- 12 anti body.

The study denonstrates L-argi nine-HCL not only renders
i sot oni ci t $FA{egeeyIAtgY pr°d“°°‘b}éﬂ"ﬁmi‘b°di§“%{&ﬁ‘b‘8tf%r"f“tS'?PFFu?"é‘ﬂ on, but also
i ncri@ases PibBcaGorfiaEPAXSDIEIALSVAlD/B431Y, amifW@BB/Ri)IQmﬂ;ap@gail nst

200" €8t | Oflil HAGGERL Ak Qo B ISAI AP Rnchic ADEDRCL proved to

be superior to "NaC accel era conditions
Fur t her nor &? C%“h%“é@t?é‘lyé? bipdeig MEGHess ey tH@F%F“]HP"éadfeé belpgr T-esllger
shel f -1 i f ercipotise.t AeonteiRe Libstltidioh caragewihtgibaiiGlrethiobintihgpikctivan. Mat eri al s

arzlgg'e_'rl:q vé pur@%#@ﬁwﬁ%&ﬂp%& &Q@ﬁ%ﬁ%gg&()%%@ %@E{GH%Y vva\égsp?oduccd at
XomdSLt d. {oBepReaiye suhsimagns caniip Radesigartieqopnizep actsis)seh agas used in

the fol | owin&g ndtar osekiate HoRE; anf Ok Fllaiga@iBodles calQ1s08¢ wikd ite R- 12. 12, 10 mM

sodiumcit L&t cq/ cihtric a 1% Tvxﬁwmm and pH 5.5

15For mul ation 'ﬂmd Elﬁrmac(fl I eéﬁlpﬁqﬁ?? O{Blaprﬁ?"t PUSEi UM €™ ate/citric
aci d, 150 whbddicaieay ibmowfewlmsted for thepaTiglerictiny. fcan@mplel. aglagninal yti cal
Met hods Eicm@rdeﬁmy aha sg&ﬁmﬁj Iﬂﬁlg Q@dh&fs LEXBbYd 1(cEe§C) 20Conf or mat i onal
stability of t eat nta (J:ﬁJ md %% Igpéﬁl was ﬁval@?ted using a
M croCal VP-DS BS‘ﬁ”ﬁ ﬁttll & paedy gro % PO PEMRTRNO% cl usi on
Chr omat ogr @pﬁyor(a@&@ct—ﬁ{:_t@)j not disclosed herein, can be used in a2 manner similar to

the CHIR-12.12 or CHIR-5.9 antibody where it possesses at least one of the

following biological activities: inhibition of immunoglobulin secretion by normal

human peripheral B cells stimulated by T cells; inhibition of survival and/or

proliferation of nermal human peripheral B cells stimulated by Jurkat T cells;

inhibition of survival and/or proliferation of normal human peripherai B cells

stimulated by CD40L-cxpressing cells or soluble CD40 ligand (sCD40L); inhibition

of “survival” anti-apoptotic intracellular signals in any cell stimulated by sCD40L or

solid-phase CD40L; inhibition of CD40 signal transduction in any cell upon ligation

with sCD40L or solid-phase CD4(0L; inhibition of proliferation of human malignant B

cells; deletion, anergy and/or tolerance induction of CD40-bearing target cells or cells

bearing cognate ligands to CD40 including, but not limited to, T cells and B cells;

induction of expansion or activation of CD4"CD25 " regulatory T cells (see for
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Purity, aggregation, and fragmentation of CH R 12.12 were anal yzed by
a 25 Waters Alliance RPLC with a Tosohaas TSK-CGEL 3000SWh col um, 50
nmV sodi um phosphate, 200 mM NaCl, pH 7.0 as nobile phase at a flow
Rate of 0.7 m/mn. SDS PAGE (Non-reduced and Reduced). 30Purity of
CH R-12.12 was al so evaluated using 12% Tri s-d yci ne gel s under
non- r esipciargz4ased reduci ng condi tions. The prot eroTrusesogedrect ed by
Coonmassi e blue staining. Cation Exchange Chronmat ography (CLEX-HPLC).
Charge change-rel ated deam dation of CH R 12.12 was neasured using a
Waters Alliance HPLC systemw th a Dionex Propac WCX-10 colum, 50 nM
HEPES, pH aBplgglonmsij|opndigeptipesiic Assagicsion Mpmaéyoéam%iemeng 500 nivi
¥2C1f }o:% 57an?Maa§k mqub@)pmmoﬁmatsm ﬁb@wytbailary@fa aQy 8 m/m n.f g

e fo ovmn gures referre
(oin tho padeiadelifly bRt adbaRi e Sl frpined dc °°o! Sos Tve0
Citrate, I\Eb@loxw@y @%Cﬂh@mpﬂ@mlateeenddﬂa@mtOX@lt}i(%)ﬁAB@vmhm@tiOMCl 0.1%
Twe0 Git raﬁraafeﬁoe;an@orﬂa i R8s col: ki APl BN EARL €f succi ni ¢

%

acid buffer, Tween sodi um
citrate/ci ief’fe‘"é"“&‘& ‘%ﬁf‘ ?m"‘i%% e?ﬁ{ﬁsﬂ%{’c‘l‘“d C&%@“ﬁé’&fﬁgg\%m’% 5.5 10 mM
sodi um acefoattesbaimethe desmglibiblogigl hetvity EHQ anhdoNst@htji-CD40kMbGbbeen 80, pH 5.5

10 I nM sod ; Apnebasi ¢ buffer,
150 i nM Na!&kfms&ﬂ%?%gﬁﬁQén%ﬁfn%ﬁ%%@htyﬁk@&%lp%ﬁ%ﬁ]o Ccl t?at e/citric acid

buffer, 15¢5afAIEErayigiemal aﬁ@wﬁeis engifled & dmagerith ABOC P ilagodonaiRe sy t s
Di ff er ent | aibGantd Mg o@gbiofren ey’ flddS0Gyember 4, 2003 I'Nom'l‘lfr 26, ®Wbpws DSC

theograms L RpfihBodeudaulilline iR ALLINL AL 5,25 daggy| bed T the

"Materials
Docket No. PP20107.001 (035784/258442)), 60/525,579 (Attomey Docket No.

PP20107.002 (035784/271525)), and 60/563,710 (Attomcy Docket No, PP20107.003
(035784/277214)), respectively; and International Patent Application No.
PCT/US2004/037152 (Attorncy Docket No. PP20107.004 (035784/282916)), also
entitled “dniagonist Anti-CD40 Monoclonal Antibodies and Methods for Their Use,”
filed November 4, 2004, and published as WO 2005/044854; the contents of each of
which are herein incorporated by reference in their entirety. See also the assays
described in provisional application cntitled “Methods for Diagnosis and Treatment of
Proliferative Disorders Mediated by CD40 Signaling,” filed December 9, 2005, and
assigned U.S. Patent Application No. 60/749,285 (Attorney Docket No.
PP028035.0002 (035784/304312), and corresponding International Patent Application
No. PCT/US2006/019414 (Attorney Docket No. PP028035.0003 (035784/311611)),
filed May 18, 2006, and published as WO 2006/125143; and provisional application
cntitled “Methods for Diagnosis and Treatiment of Diseases Having an Autoimmune
and/or Inflammatory Componeni.” filed December 9, 2005, and assigned U.S. Patent
Application No. 60/749,336 {Attorncy Docket No. PP028062.0002 (035784/304311),
and corresponding International Patent Application No. PCT/US2006/019325
(Attorney Docket No. PP028062.0003 (035784/311608)), filed May 18, 2006, and
published as WO 2006/125117; the contents of each of which are herein incorporated
by reference in their entirety. Also see the assays described in Schultze ez «/. (1998)
Proc, Natl, Acad, Sci. US4 92:8200-8204; Denton et al. (1998) Pediatr. Transpiant.
2:6-15; Evans et al. (2000) J. Immunol. 164:688-697; Noelle (1998) Agents Actions
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15exhi bited at | east two thermal transitions, probably representing
unfolding /nelting of the Fab and the Fe domains, respectively. At
hi gher tenperature, the proteins presumably aggregated, resulting in
| oss of DSC signal. In this study, the | owest thermal transition
tenperature was defined as the nelting tenperature, Tm The
Lar gi nwnesdiatzeont ai ni ng formul ati on exhi bited achugh®nesTsn t han the
NaCl - cont ai ni ng 20f or mul ati on, suggesting that L-arginine-HC
provides CHI R-12.12 with higher conformational stability than does
NaCl. SEC-HPLC Anal ysis. After incubation at 5C through 6 nonths,
SEC- HPLC d&wrictdeld-2Ad gldngingt € (Panawum Uaindlempirb}&l-#; Gggregelt es and
;ragﬁfnts @ﬁchﬁ%zhﬂmémnjnm@f&é lmgz lld@am@elquem 995 OBt ?l ni ngth t
ormul ati ons [ i ce betveen e two
formul atio g””(“g‘ég? 28?13&4% ?Patﬂﬁ S’SJEC%F W&tggé&g B8ge condi ti ons,
i.e., 25C hcmp@tedb)?ttfcrence\/\o 2007/ 124299PCT/ US2007/ 066757 mont hs, the

L-ar gi ni ne- Hclaqsbpgsaﬁameagsa}%a&&ﬁﬁabmtﬁﬂr&ﬂbg.ﬁﬂocﬁesL}Jeah@{o per cent age
of nononer ense of the nmononer, the

content of ﬂ‘f)gt)ﬁ) a&@“ﬁ? 8‘@'8?8@* édg‘ﬁlﬁﬁd ]Ffeé’dsn% ﬁ?rgpeg'p GRIHE #&eased wit h
st or age t i Genpcifoveiudng assappardsamigiival meayHEheh mikadwis arg ddi@tedul at i on

gener at e La3wANAl HOR S AN HEANTRRNLS of NIk i BlRGYs CONt af i ng

formul ati on as s%ovvnln ure . respectively. Simlarly,
when st or etpecic ahedy- Thgis E‘b%ﬁf@vwﬁ% aﬂ@peweyﬁfra]bﬁlpﬁ@s%v frul at i on
exhi bi t ed @aprkiegiies cqppetdientiale aghy, MHAGNTE40 adlgheptdvR prefiita@e by ages of

2091 03t e, ANEL L ARIN 2ha T Ushl0f MGNhALGY T Or mul ati on, as

shown in Fi gure spec rage at 40C for
4 nont hs, %nh@dlES @ﬁ@laﬂ‘r“ﬁ&@lﬂ@ m%%)%’t‘%ﬁeh?fﬁlj TOBYC 4lawb@ches REle 10 91.8%
NDNONEr I eifethildnN@nti- @DZ(%nﬁ']@glbﬁtgﬁElﬁ&ﬁcaﬂﬁﬂacﬁwﬂ%nfeﬁ@mm{t@cstdMill l e the
NaCl- cont.ai. &mr}%d % aggr egat es,

and 9.9 %lf rag rren;ysscre?h‘g aéEES Yr-}ll%ﬂtgfoZles?uﬁp?rgyaﬁglﬁ%g?%a{’{mml_orar g| ni ne- HC1
i nproves tﬁ?@mgxttaﬁhmr@tgm einp@erticpartioulss epitopd of the RDébIMER Plson wi t h NaCl .
15SDS- PAC'Em@M an’r@ﬂH@ﬁd‘o@ﬂﬁarHﬁﬂU%@pes of mterest-ll-ﬁ'lﬁid@epaoﬂag esents SDS- PAGE
results for th g_ %’8}] ne- HC1- . and Htall ni. n% {hm“ ations

anal yzed u‘f‘i’ﬂ'@‘?b"ﬁ Ace BYGTRE N g A TF% c'“’o " CRJ “ESHT s, The
purity of @Hol@?iQS@EDWSCSHE@%NM9@§3M%MGTE$W@®%TO ¢naededrai N band

under non-y; Qﬂ%&ﬁ%c@&ﬂféhﬁ S]Qj‘ﬁ)r@lﬁv%@e afo BEMHRRNA @860l t he sum of the
heavy and I| condi ti ons, Except at

time O, t H@Aglséﬁséo?ﬁ @e H@'S ?fﬁ‘r‘r’? iR ﬁagcij(g‘?%%%ﬁ?‘?esé‘ﬂ‘bﬁﬁd hi gher

purity thatAAH3HStah&NNGOIR4 G gunfogh iniSEQ TP OO aatddatbytirdeuenbodch
non- reducegnlﬁﬂ%gﬁgu@q@ LORBdnk QBS ssion Ris. %@s@ﬁ YRtV Boths@m SDS- PAGE was

consistent wt results in that -ar%l ni ne- HC1 i ncreased t he

stability ‘femesiely, opmpefisivedinding rsaap W“@@"‘WHV engifiedsyiiabley j son of
L- ar gi ni nesntaginiseamd-ONaCintibodieSEIBIIBAGEA amaécymmmclolﬁbernﬁwﬁii on with 20

mg/m Cl %hlf)aré)?c'ta‘glc Jrg\fi’oué]]y Rnekd %ﬁl%dics.
Antibodies employed in such immunoassays may be labeled or unlabeled.

Unlabeled antibodies may be employed in agglutination; labeled antibodies may be
employed in a wide variety of assays, employing a wide variety of labels. Detection
of the formation of an antibody-antigen complex between an anti-CD40 antibody and

5 an epitope of interest can be facilitated by attaching a detectable substance to the
antibody. Suitable detection means include the use of labels such as radionuclides,
enzymes, coenzymes, fluorescers, chemiluminescers, chiromogens, enzyme substrates

or co-factors, enzyme inhibitors, prosthetic group complexes, free radicals, particles,
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dyes, and the like, Examples of suitable ¢nzymes include horseradish peroxidase,
alkaline phosphatase, B-galactosidase, or acetylcholinesterase; examples of suitable
prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of & luminescent material is luminol; examples of
bioluminescent materials include luciferase, luciferin, and aequorin; and examples of
snitable radioactive material include **°1, **1, S, or *H. Such labeled rcagents may
be used in a variety of well-known assays, such as radioimmunoassays, enzyme
immunoassays, e.g., ELISA, fluorescent immunoassays, and the like. See for
example, U.S, Patent Nos. 3,766,162; 3,791,932; 3,817,837; and 4,233,402,

Any of the previously described antagonist anti-CD40 antibodies or antigen-
binding fragments thereof, may be conjugated prior to use in the pharmaceutical
compositions of the present invention. Methods for producing conjugated antibodies
are known in the art. Thus, the antibody may be labeled using an indirect Iabelingr or
indirect labeling approach. By “indirect labeling” or “indirect labeling approach” is
intended that a chelating agent is covalently attached to an antibody and at least one
radionuclide is inserted into the chelating agent, See, for example, the chelating
agents and radionuclides described in Srivagtava and Mease (1991) Nucl. Med. Bio,
18:589-603, herein incorporated by reference. Suitable labels include fluorophores,
chromophores, radioactive atoms (particularly *2P and ™I), clectron-dense reagents,
enzymes, and ligands having specific binding partners. Enzymes are typically
detected by their activity, For example, horseradish peroxidase is usually detected by
its ability to convert 3,3 ',5,5 "-tetramethylbenzidine (TMB) to a blue pigment,
quantifiable with a spectrophotometer. “Specific binding partner” refers to a protein
capable of binding a ligand molecule with high specificity, as for example in the case
of an antigen and a monoclonal antibody specific therefore. Other specific binding
partners include biotin and avidin or streptavidin, Ig G and protein A, and the
numerous receptor-ligand couples known in the art. It should be understood that the
above description is not meant to categorize the various labels into distinct classes, as
the same label may serve in several different modes. For example, I may serve as a
radioactive label or as an electron-dense reagent. HRP may serve as enzyme or as

antigen for a mAb. Further, one may combine various labels for desired effect. For
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% 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-HCl, 0.1% Tween 80, pH 5.5 98.8
85.0 97.4 83.1 91.3 76.2 97.6 78.9 CIEX-11PLC Anal ysis.

WO 2007/124299 PCT/US2007/066757

example, mAbs and avidin also require labels in the practice of this invention: thus,
one might label a mAb with biotin, and detect its presence with avidin labeled with
'2], or with an anti-biotin mAb labeled with HRP. Other permutations and
possibilities will be readily apparent to those of ordinary skill in the art, and are

5 considered as equivalents within the scope of the instant invention.

Alternatively, an antagonist anti-CD40 antibody of interest may be labeled
using “direct labeling” or a “direct labeling approach,” where a radionuclide is
covalently attached directly to an antibody (typically via an amino acid residue).
Preferred radionuclides are provided in Srivagtava and Mcasc (1991} supra. The

10 indirect labeling approach is particularly preferred. See also, for example,
International Publication Nos. WO 00/52031 and WO 00/52473, wlhere a linker is
used to attach a radioactive label to antibodies; and the labeled forms of anti-CD40
antibodics deseribed in U.S. Patent No. 6,015,542; herein incorporated by reference,

15 Variants of Antibodics

The pharmaceutical compositions of the present invention can be formulated

using variants of an antagonist anti-CD40 antibody known in the art. Such variants
will retain the desired binding properties of the parent antibody. Thus, for example,
where the antagonist anti-CD40 antibody to be formulated is a variant of the parent

20 CHIR-12.12 or CHIR-5.9 antibody, the variant antibody will retain the binding
properties of the parent CHIR-12.12 or CHIR-5.9 antibody. Methods for making
antibody variants are generally available in the art.

For example, amine acid sequence variants of an antagonist anti-CD40

antibody, for example, the CHIR-5.9 or CHIR-12.12 monoclonal antibody described

25 herein, can be prepared by mutations in the ¢loned DNA sequence encoding the
antibody of interest. Methods for mutagenesis and nucleotide sequence alterations are
well known in the art. See, for example, Walker and Gaastra, cds. (1983) Techniques
in Molecular Biology (MacMillan Publishing Company, New York); Kunkel (1985)
Froc. Natl. Acad. Sci. USA 82:488-492; Kunkel et al. (1987) Methods Enzymol.

30 154:367-382; Sambrook et al. {1989) Molecular Cloning: A Laboratory Manua!
(Cold Spring Harbor, New York); U.S. Patent No. 4,873,192; and the references cited
therein; herein incorporated by reference. Guidance as to appropriate amino acid

substitutions that do not affect biological activity of the polypeptide of interest may be
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L- By “subject” is intended any animal, Preferably the subject is mammalian,

25 must preferably the subject is human, Mammals of particular importance other than

lmman include, but are not limited to, dogs, cats, cows, horses, sheep, and pigs.
‘When administration is for the purpose of treatment, administration may be for

a prophylactic or therapeutic purpose. When provided prophylactically, the
pharmaceutical composition is provided in advance of any symptom. The

30 prophylactic administration of the pharmaceutical composition serves to prevent or
attenuate any subsequent symptom. When provided therapeutically, the

pharmaceutical composition is provided at (or shortly after) the onset of a symptom.
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AXFT SXFT c%é};;';m]oﬁé@_be given over a period of about 4 to about 6 hours with subsequent
15 infusions delivered more quickly. Subsequent infusions may be administered over a
period of about 1 to about 6 hours, including, for example, about 1 to about 4 hours,
about 1 to about 3 hours, or about 1 to about 2 hours.
A pharmaceutically effective amount of a pharmaceutical composition of the
invention is administered to a subject. By “pharmaccutically cffective amount™ is
20 intended an amount that is useful in the treatment of a disease or condition, where
treatment can be for a prophylactic or therapeutic purpose as noted herein above. In
this manner, a pharmaceutically effective amount of the composition will administer a
therapeutically effective dose or amount of the antagonist anti-CD40 antibody to the
subject in need of treatment. By “therapeutically effective dose or amount” or
25 “effective amount™ is intended an amount of the antagonist anti-CD40 antibody that,
when administered brings about a positive therapeutic response with respect to
treatment of a patient with a disease comprising CD40-cxpressing cells. In some
embodiments of the invention, the therapeutically effective dose of the antagonist
anti-CD40 antibody, for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9,
30 or antigen-binding fragment thereof, is in the range from about 0.01 mg/kg to about
40 mg/kg, from about 0.0]1 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/ke, from about 3 mg/kg to about 25 mg/kg, from about 3 mg/kg to about 20
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meg/kg, from about 5 mg/kg to about 15 mg/kg, or from about 7 mg/kg to about 12
mg/kg. It is recognized that the method of treatment may comprise a single
administration of a therapeutically effective dose or multiple administrations of a
therapeutically effective dose of the antagonist anti-CD40 antibody, or antigen-

5 binding fragment thereof,

The pharmaceutical compositions of the invention find use in treating any
subject having a cancer or pre-malignant condition that is responsive to treatment with
an anti-CD40 therapeutic agent, more particularly, an antagonist anti-CD40 antibody.
Methods for determining responsiveness of a cancer or pre-malignant condition to

10 treatment with an anti-CD40 antibody include diagnostic and prognostic assays, for
example, the assays described in the copending and commonly owned provisional
patent application entitled “Methods for Diagnosis and Treaiment 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

15 {035784/304312), and corresponding International Patent Application No.
PCT/US2006/019414 (Attorney Docket No. PP028035.0003 (035784/311611)), filed
May 18, 2006, and published as WO 2006/125143; the contents of which are herein
incorporated by reference in their entirety. Similarly, the pharmaceutical composition
of the invention find use in treating any subject having an inflammatory and/or

20 autoimmune disease that is responsive to treatment with an anti-CD40 therapeutic
agent, particularly an anti-CD40 antibody. Methoeds for determining responsivencss
of an inflammatory and/or autoimmune disease to treatment with an anti-CD40
antibody include diagnostic and prognostic assays, for example, the assays described
in the copending and commonly owned provisional patent application entitled

25 “Methods for Diagnosis and Treatment of Diseases Having an Autoimmune and/or
Inflammatory Component,” filed December 9, 2005, and assigned U.S. Patent
Application No. 60/749,336 (Attorney Docket No. PP028062.0002 (035784/304311),
and corresponding International Patent Application No. PCT/US2006/019325
(Attorney Docket No. PP028062.0003 (035784/311608)), filed May 18, 2006, and

30 published as WO 2005/125117; the contents of which are herein incorporated by
reference in their entirety.

“Tumor,” as used herein, refers to all neoplastic cell growth and proliferation,

whether malignant or benign, and all pre-cancerous and cancerous cells and tissues.
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“Neoplastic,” as used herein, refers to any form of dysregulated or unregulated cell
growth, whether malignant or benign, resulting in abnormal tissue growth, Thus,
“ncoplastic cells™ include malignant and benign cells having dysregulated or
unregulated cell growth.

5 By *“anti-tumor activity” is intended a reduction in the rate of malignant
CD40-expressing cell proliferation or accumulation, and hence a decline in growth
rate of an existing tumor or in a tumor that arises during therapy, and/or destruction of
existing neoplastic (tumor) cells or newly formed neoplastic cells, and hence 2
decrease in the overall size of a tumor during therapy, Therapy with the antagonist

10 anti-CDA40 antibody-containing pharmaceutical compositions of the invention causes a
physiological response that is beneficial with respect to treatment of cancers and pre-
malignant conditions associated with stimulation of CD40 signaling on CD40-
cxpressing cells in a human,

The terms “cancer” and “cancerous” refer to or describe the physiological

15 condition in mammals that is typically charactcrized by unregulated cell growth,
Examples of cancer include, but are not limited to, lymphoma and leukemia, and solid
tumors. By “B cell-related cancer” or “cancer of B-cell lincage” is intended any type
of cancer in which the dysregulated or unregulated cell growth is associated with B
cells.

20 By *“refractory” in the context of a cancer is intended the particular cancer is
resistant to, or non-responsive to, therapy with a particular therapeutic agent, for
example, an antagonist anti-CD40 antibody of interest. A cancer can be refractory to
therapy with a particular therapeutic agent either from the onset of treatment with the
particular therapeutic agent (i.¢., non-responsive to initial exposure to the therapeutic

25 agent), or as a result of developing resistance to the therapeutic agent, either over the
course of a first treatment period with the therapeutic agent or during a subsequent
treatment period with the therapeutic agent.

The pharmaceutical compositions of the present invention find use in treating
a subject that is in need of therapeutic intervention for a cancer or pre-malignant

30 condition that is mediated by stimulation of CD40 signaling on 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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the CD40-expressing cell is a malignant B cell. By “malignant™ B ¢ell is intended any
neoplastic B cell, including but not limited to B cells derived from lymphomas
including low-, intermediate-, and high-grade B ccll lymphomas, immunoblastic
lymphomas, non-Hodgkin’s lymphomas, Hodgkin’s disease, Epstein-Barr Virus
5 (EBV) induced lymphomas, and AIDS-related lymphomas, as well as B cell acute

lymphoblastic leukemias, myelomas, ¢chronic lymphocytic leukemias, and the like, In
other cmbodiments, the CD40-cxpressing cell is a carcinoma or sarcoma cell. By
“CD40-expressing carcinoma cell” or CD40-¢xpressing sarcoma cell” is intended any
malignant (i.c., neoplastic) or pre-malignant carcinoma or sarcoma cell of a solid

10 tumor that expresses the CD40 cell-surface antigen. For purposes of the present
invention, cancerous and pre-cancerous or pre-malignant cells that express the CD40
antigen are referred to as “CD40-expressing neoplastic cells.” Methods for detecting
CD40 expression in cells are well known in the art and include, but arc not limited to,
PCR techniques, immunohistochemistry, flow cytometry, Western blot, ELISA, and

15 the like. Where treatment with an antagonist anti-CD40 antibody or antigen-binding
fragment thereof is warranted, the pharmaceutical composition comprising the
antagonist anti-CD40 antibody or antigen-binding fragment thereof can be
administered by any suitable route of administration,

The subject who is in nced of trcatment intervention with a pharmaceutical

20 composition of the present invention can be afflicted with, or at risk of developing or
relapsing with, any cancer or pre-malignant condition that is mediated by CD40
signaling on CD40-expressing neoplastic cells. Examples of such cancers and pre-
malignant conditions include, but are not limited to, any of the cancers of B-cell
lineage, non-B cell hematological malignancies, and sclid tumors that are known to be

25 mediated via CD40 signaling on CD40-cxpressing ncoplastic cells.

Examples of cancers of B-cell lineage that comprise CD40-expressing
ncoplastic cells are acute lymphoblastic leukemia (ALL), chronic lymphocytic
leukemia (CLL), prolymphocytic leukemia (PLL), hairy cell leukemia, Hodgkin’s
disease, multiple myeloma, Waldenstrom’s macroglobulinemia, heavy chain disease,

30 and the lymphomas, including, but not limited to, diffuse small lymphocytic
lymphoma, , follicular, DLBCL, mucosal associated lymphoid tissue lymphoma,

monocytoid B cell lymphoma, splenic lymphoma, lymphomatoid granulomatosis,
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intravascular lymphomatosis, immunoblastic lymphoma, AIDS-related lymphoma,
and the like.

Thus, the pharmaccutical compositions of the invention find use in the
treatment of subjects having non-Hodgkin’s Iymphomas related to abnormal,
uncontrollable B cell proliferation or accumulation. For purposes of the present
invention, such lymphomas will be referred to according to the Forfing Formulation
classification scheme, that is those B cell Iymphomas categorized as low grade,
intermediate grade, and high grade (see “The Non-Hodgkin’s Lymphoma Pathologic
Classification Project,” Cancer 49(1982):2112-2135). Thus, low-grade B cell
lymphomas include small Iymphocytic, follicular small-cleaved cell, and follicular
mixed small-cleaved and large cell lymphomas; intermediate-grade lymphomas
include follicular large cell, diffuse small cleaved cell, diffuse mixed small and large
cell, and diffuse large cell lymphomas; and high-grade lymphomas include large cell
immunoblastic, lymphoblastic, and small non-cleaved cell lymphomas of the Burkitt’s
and non-Burkiit’s type.

It is recognized that the pharmaceutical compositions of the invention are
useful in therapeutic treatment of B cell lymphomas that are classified according to
the Revised European and American Lymphoma Classification (REAL) system. Such
B cell lymphomas include, but are not limited to, lymphomas classified as precursor B
cell neoplasms, such as B lymphoblastic leukemia/lymphoma; peripheral B cell
ncoplasms, including B cell chronic lymphocytic leukemia/small lymphocytic
lymphoma, lymphoplasmacytoid lymphoma/immunocytoma, mantle cell lymphoma
(MCL), follicle center lymphoma (follicular) (including diffuse small cell, diffuse
mixed small and large cell, and diffuse large cell lymphomas), marginal zone B cell
lymphoma (including cxtranodal, nodal, and splenic types), plasmacytoma/ myeloma,
diffuse large cell B cell lymphoma of the subtype primary mediastinal {thymic),
Burkitt’s Iymphoma, and Burkitt’s like high-grade B cell lymphoma; and
unclassifiable low-grade or high-grade B cell lymphomas.

The pharmaceutical compositions 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) cr a related plasma cell disorder
(Kyle (1993) Mayo Clinic. Proc. 68:26-36). Proliferation of malignant plasma cells
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in the bone marrow, detection of a serum or urine monoclonal protein (M protein),
anemia, hypercalcemia, renal insufficiency, and lytic bone lesions are clinical
manifestations of MM, while MGUS is clinically recognized as the presence of M
protein in the serum or urine without other clinical features of MM (see, for example,
Kyle and Lust (1989) Semin. Hematol, 26:176-200; Greipp and Lust Stem Cells
(1995) 13:10-21), MGUS patients are asymptomatic and have stable measurements
of M protein (Kyle (1993) Mayo Clinic. Proc. 68:26-36). Once MGUS is identified
in a subject, maintenance therapy with an appropriate pharmaceutical composition of
the present invention, for cxample, a composition comprising an antagonist anti-CD40
antibody disclosed herein, may block the development of multiple myeloma in these
subjects.

In particular, the pharmaceutical compositions of the invention are useful for
treating B cell [ymphomas, including those listed above, that arc refractory to {i.c.,
resistant to, or have become resistant to) first-line oncotherapeutic treatments. The
term “oncotherapeutic™ is intended to mean a treatment for cancer such as
chemotherapy, surgery, radiation therapy, single anti-cancer antibody therapy, and
combinations thercof. Subpopulations of patients for whom treatment intervention
with one or more anti-CD40 antibodies that modulates CD40L-mediated CD40
signaling, modulates ADCC, or both is desirable.

The pharmaceutical compositions of the present invention are also useful for
treating non-B cell related hematological malignancics. Such malignances include,
but are not limited to, acute leukemias; myeloblastic leukemias; acute myelocytic
leukemias; promyelocytic leukemia; myelomonocytic leukemia; monocytic leukemia;
erythroleukemia; granulocytic leukemia (chronic myelocytic leukemia}; polycythemia
vera, and the like.

Solid tumors that comprise CD40-expressing neoplastic cells, and thus
beneficially respond to treatment with the pharmaceutical compositions of the present
invention, include, but are not limited to, ovarian, lung (for example, non-small cell
lung cancer of the squamous cell carcinoma, adenocarcinoma, and large cell
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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papillary carcinoma), skin cancers such as melanoma, and sarcomas, including, for
example, osteosarcomas and Ewing’s sarcomas.

Bencficial results that can be aclhicved by administering a pharmaccutical
composition of the invention to a subject with a cancer or pre-malignant condition

5 include any positive therapeutic response with respect to that cancer or condition, By

“positive therapeutic response™ in the context of cancer treatment is intended an
improvement in the discase in association with the anti-tumor activity of the anti-
CD40 therapeutic agent and/or an improvement in the symptoms associated with the
disease of interest, That is, an anti-proliferative effect, the prevention of further tumor

10 outgrowths, a reduction in tumor size, a reduction in the number of cancer ¢ells,
and/or a decrease in one or more symptoms mediated by stimulation of CD40-
expressing cells can be observed. Thus, for example, 2 positive therapeutic response
would refer to one or more of the following improvements in the discase: (1) a
reduction in tumor size; (2) a reduction in the number of cancer (i.e., neoplastic)

15 cells; (3) an increase in neoplastic cell death; (4) inhibition of neoplastic cell survival;
(4) inhibition (i.e., slowing to some extent, preferably halting) of tumor growth; (5)
inhibition (i.c., slowing to some extent, preferably halting) of cancer cell infiltration
into peripheral crgans; (6) inhibition (i.e., slowing to some extent, preferably halting)
of tumor mectastasis; (7) the prevention of further tumor outgrowths; (8) an increcascd

20 patient survival rate; and (9) some extent of relief from one or more symptoms
associated with the cancer. Positive therapeutic responses in any given malignancy
can be determined by standardized response criteria specific to that malignancy.
Tumor response can be assessed for changes in tumor morphology (i.e., overall tumor
burden, tumor size, and the like) using screening techniques such as magnetic

25 resonance imaging (MRI) scan, x-radiographic imaging, computed tomographic (CT)
scan, bone scan imaging, endoscopy, and tumor biopsy sampling including bone
marrow aspiration (BMA) and counting of tumor cells in the circutation. Tn addition
to these positive therapeutic responses, the subject undergoing therapy with the
antagonist anti-CD40 antibody-containing pharmaceutical composition of the

30 invention may experience the beneficial effect of an improvement in the symptoms
associated with the disease. Thus for B cell tumors, the subject may experience a
decrease in the so—called B symptoms, i.¢., night sweats, fever, weight loss, and/or

urticaria. For pre-malignant conditions, therapy with an anti-CD40 therapeutic agent
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may block and/or prolong the time before development of a related malignant
condition, for example, development of multiple myeloma in subjects suffering from
monoclonal gammopathy of undertermined significance (MGUS).
By “anti-inflammatory activity” is intended a reduction or prevention of

5 inflammation. Therapy with an antagonist anti-CD40 antibody-containing liquid
pharmaceutical composition of the invention causes a physiological response that is
beneficial with respect to treatment of an antoimmune disease and/or inflammatory
disease, where the disease involves cells expressing the CD40 antigen. It is
recognized that the compositions of the invention may be uscful in preventing

10 phenotypic change in cells such as proliferation, activation, and the like.

The subject who is undergoing treatment intervention with an antagonist anti-
CD40 antibody-containing liquid pharmaceutical composition of the invention can be
afflicted with, or at risk of developing or relapsing with, any inflammatory or
autoimmune disease that is mediated by CD40 signaling on CD40-expressing cells.

15 Inflammatory discascs arc characterized by inflammation and tissue destruction, or a
combination thereof. “Inflammatory disease” includes any inflammatory immune-
mediated process where the initiating cvent or target of the immunc response involves
non-gelf antigen(s), including, for example, alloantigens, xenoantigens, viral
antigens, bacterial antigens, unknown antigens, or allergens.

20 Further, for purposes of the present invention, the term “inflammatory
disease(s)” includes “autoimmune disease(s).” As used herein, the term
“autoimmunity™ is generally understood to encompass inflammatory immune-
mediated processes involving "self" antigens. In autoimmune diseases, self antigen(s)
trigger host imnmne responses.

25 Also, the pharmaceutical compositions of the present invention can be used for
treatment of inflammation associated with tissue transplant rejection. “Transplant
rejection” or “graft rejection” refers to any host-mounted immune response against a
graft including but not limited to HLA antigens, blood group antigens, and the like,

The pharmaceutical compositions of the invention can also be used for

30 treatment of graft versus host disease, such as that associated with bone marrow
transplantation, for example. In such graft versus host disease, the donor bone
marrow includes lymphocytes and cells that mature into lymphocytes. The

donor's lymphocytes recognize the recipient's antigens as non-self and mount an
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Inflammatory immune response. Hence, as used herein, “graft versus host disease” or
“graft versus host reaction” refers to any T cell mediated immune response in which
donor lymphocytes rcact to the host’s antigens.
Examples of autoimmune and/or inflammatory disorders include, but are not
5 limited to, systemic lupus erythematosus (SLE), discoid lupus, lupus nephritis,

sarcoidosis, inflammatory arthritis, including juvenile arthritis, rheumatoid arthritis,
psoriatic arthritis, Reiter’s syndrome, ankylosing spondylitis, and gouty arthritis,
rejection of an organ or tissue transplant, hyperacute, acute, or chronic rejection
and/or graft versus host disease, multiple sclerosis, hyper TgE syndrome, polyarteritis

10 nodosa, primary biliary cirrhosis, inflammatory bowel disease, Crohn’s disease,
celiacs discase (gluten-sengitive enteropathy), autoimmune hepatitis, pernicious
anemia, autoimmune hemolytic anemia, psoriasis, scleroderma, myasthenia gravis,
autoimmune thrombocytopenic purpura, autoimmune thyroiditis, Grave’s discase,
Hasimoto's thyroiditis, immune complex disease, chronic fatigue immune dysfunction

15 syndrome (CFIDS), polymyositis and dennatomyositis, cryoglobulinemia,
thrombolysis, cardiomyopathy, pemphigus vulgaris, pulmonary interstitial fibrosis,
Type Tand Type I diabetes mellitus, type 1, 2, 3, and 4 delayed-type hypersensitivity,
allergy or allergic disorders, unwanted/unintended immune responses to therapeutic
protcins (scc for example, U.S. Patent Application No. US 2002/0119151 and Koren,

20 el al. (2002) Curr. Pharm. Biotechnol. 3:349-60), asthma, Churg-Strauss syndrome
(allcrgic granulomatosis), atopic dermatitis, allergic and irritant contact dermatitis,
urtecaria, IgE-mediated allergy, atherosclerosis, vasculitis, idiopathic inflammatory
myopathies, hemolytic disease, Alzheimer's disease, chronic inflammatory
demyelinating polyneuropathy, and the like. In some other embodiments, the

25 pharmaceutical compositions of the present invention arc used to treat individuals for
pulmonary inflammation, including, but not limited to, lung graft rejection, asthma,
sarcoidosis, cmphyscma, cystic fibrosis, idiopathic pulmonary fibrosis, chronic
bronchitis, allergic rhinitis and allergic diseases of the lung such as hypersensitivity
pneumonitis, eosinophilic pneumonia, bronchiolitis obliterans due to bone marrow

30 and/or lung transplantation or other causes, graft atherosclerosis/graft phlebosclerosis,
as well as pulmonary fibrosis resulting from collagen, vascular, and autoimmune

diseases such as rheumatoid arthritis and lupus erythernatosus.
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Concentr at jn@(fi‘atéafCD-HM\@Elﬁlh%pmS&Maﬂc)u of ADCC, or both. The pharmaceutical

compositions of the invention can be used to treat subpopulations of patients for
whom treatment intervention with one or more antagonist anti-CD40 antibodies that
modulates CD40L-mediated CD40 signaling, modulates ADCC, or both is desirable.

Beneficial results that can be achieved by administering the pharmaceutical

10 compositions of the invention to a subject with an inflammatory disease or
autoimmune disease include any positive therapeutic response with respect to that
disease. By “positive therapeutic response” in the context of an autoimmune disease
and/or inflammatory discase is intended an improvement in the discase in association
with the anti-inflammatory activity of these antibodies or antigen-binding fragments

15 thereof, and/or an Improvement in the symptoms associated with the discasc. That is,
an anti-proliferative effect, the prevention of further proliferation of the CD40-
expressing cell, a reduction in the inflammatory response including but not limited to
reduced secretion of inflammatory cytokines, adhesion molecules, proteases,
immunoglobulins (in instances where the CD40 bearing cell is a B cell), combinations

20 thereof, and the like, increased production of anti-inflammatory proteins, a reduction
in the number of autorcactive cells, an increase in immune tolerance, inhibition of
autoreactive cell survival, and/or a decrease in one or more symptoms mediated by
stimulation of CD40-expressing cells can be observed. Such positive therapeutic
responses are not limited to the route of administration and may comprise

25 administration to the donor, the donor tissue (such as for example organ perfusion),
the host, any combination thereof, and the like.

Clinical response can be assessed using screening techniques such as
magnetic resonance imaging (MRI) scan, x-radiographic imaging, computed
tomographic (CT) scan, flow cytometry or fluorescence-activated cell sorter (FACS)

30 analysis, histology, gross pathology, and blood chemistry, including but not limited to
changes detectable by ELISA, RIA, chromatography, and the like, In addition to
these positive therapeutic responses, the subject undergoing therapy with an

antagonist anti-CD40 antibody-containing liquid pharmaceutical composition of the
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5
EXPERIMENTAL
CHIR-12.12 is 2 fully humanized anti-CD40 IgG, monoclonal antibody
produced by a CHO cell culture process. The molecule has a molecular weight of 150
kDa, and the molecular structure consists of two hcavy chains and two light chains
10 linked together by disulfide bonds. CHIR-12.12 targets the human CD40 cell-surface

receptor protein. It is a strong antagonist and inhibits in vitro CD40 ligand-mediated
proliferation of normal B cells, as well as inhibiting in vitro CD40 ligand-mediated
proliferation of cancer cells from NHL and CLL patients. Hybridoma line
153.8E2.D010.D6.12.12 (CMCC#12056) expressing the CHIR-12.12 antibody has

15 been deposited with the American Type Culture Collection [ATCC; 10801 University
Blvd., Manassas, Virginia 201 10-2209 (USA)] on September 17, 2003, under Patent
Deposit Number PTA-3543.

Without being bound by theory, the CHIR-12.12 antibody is a dual action

antagonist anti-CD4(0 monoclonal antibody having a unique combination of attributcs,
20 This fully human monoclonal antibody blocks CD40L-mediated CD40 signaling

pathways for survival and prolifcration of B cells; this antagonism leads to ultimate

cell death. CHIR-12.12 zlso mediates recognition and binding by effector cells,

initiating antibody dependent cellutar cytotoxicity (ADCC). Once CHIR-12.12 is

bound to effector cells, cytolytic enzymes are released, leading to B-cell apoptosis and
25 lysis,

For a more detailed description of the biological activities of CHIR-12.12, and
the assays used to measure them, sec provisional applications entitled “Antagonist
Anti-CD40 Monoclonal Antibodies and Methods for Their Use,” filed November 4,
2003, November 26, 2003, and April 27, 2004, and assigned U.S. Patent Application

30 Nos. 60/517,337 (Attorney Docket No. PP20107.001 (035784/258442)), 60/525,579
(Attorney Docket No. PP20107.002 (035784/271525)), and 60/565,710 (Attorney
Docket No. PP20107.003 (035784/277214)), respectively, and International Patent
Application No. PCT/US2004/037152 (Attorney Docket No. PP20107.004
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> 10 tim> 10 gm 0% Tween 20 1671 41 0.01% Tween 20 46 2 0. 05% Tween
20 32 3 O 1% Tween 20 11 1 0.2% Tween 20 25 1 25Additionally,
Tables 5 and Table 6 show both Tween 80- and Tween 20- contai ni ng
fornul ati ons generated very few aggregates > 25 pm and the Tween 20-
containing fornul ati on generated fewer aggregates? 10 gmthan did the
Tween 8@-2007/18t99- PCT/US2007/066757

(035784/2829106)), also entitled “Antagonist Anti-CD40 Monoclonal Antibodies and
Methods for Their Use,” filed November 4, 2004, and published as WO 2005/044854;
the contents of each of which are hercin incorporated by reference in their entirety.
See also International Publication Nos. WO 2005/044304, WO 2005/044305, WO

5 2005/044306, WO 2005/044855, WO 2005/044307, and WO 2005/044294; the
contents of each of which are herein incorporated by reference in their entirety. See
also the assays deseribed in provisional application cntitled “Methods for Diagnosis
and Treatment of Proliferative Disorders Mediated by CD410) Signaling,” filed
December 9, 2005, and assigned U.S. Patent Application No. 60/749,285 (Attomey

10 Docket No. PP028035.0002 (035784/304312)), and corresponding International
Patent Application No. PCT/US2006/019414 (Attorney Docket No. PP028035.0003
(035784/311611)), filed May 18, 2006, and published as WO 2006/125143; and
provisional application entitled “Methods for Diagnosis and Treatment of Diseases
Having an Autoimmune and/or Inflammatory Component,” filed December 9, 2005,

15 and assigned U.S. Patent Application No. 60/749,336 (Attommey Docket No,
PP028062.0002 (035784/304311), and corresponding International Patent Application
No. (Attorncy Docket No. PP028062.0003 (035784/311608)), filed May 18, 2006,
and published as WO 2006/125117; the contents of each of which are herein
incorporated by reference in their entircty.

20 The primary clinical applications of CHIR-12.12 are treatment of B-cell
related malignancies, including chronic lymphocytic Icukemia (CLL), multiple
myeloma (MM), and non-Hodgkin’s lymphoma (NHL), and autoimmune and/or
inflammatory diseases associated with CD4{-expressing cells. The CHIR-12.12 drug
product for clinical trials is formulated at 20 mg/m] CHIR-12.12 antibody in a liquid

25 formulation. The following studics were undertaken to determineg optimal buffer,
isotonizing agent, and various excipients for stabilizing the antibody in the liquid

formulation.

Example 1: Effect of Various Buffer Species and Methionine on Stabilization of

30 CHIR-12.12

Solution conditions (e.g., pH, buffer species, and ionic strength) and

excipients (e.g., surfactants and stabilizers) are critical factors for stability of a protein

in liquid formulation. Physicochemical stability of CHIR-12.12 is optimal at pH 5.5.
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article coun sin Royco liquid
o 4 Cle. cBIRE Pty fgint iy ey R DBy TR AR TS 15 Tabl'e 7
Sub- vi si bl eptipamtpHSl5e counts in the formul ati ons containing 20 ng/ m
CHR12.12, 10 mMMsodiumcitrate/citric acid, 150 mM L-argi ni ne-HHC |
5 mM L- et hi oni ne, 0-0.2% Tween 20, at pH 5.5. Concentration of Tween
20 (wv) Py o counts/m ? 10 gm Particle Counts/nil? 25 km Prior
to AT Post 5XFThe GHIRAL.12 dudshbdRasi(DSMET oDl shwls eare ZBI02Brik69 7 5 0. 005%

Two= 20 4 purificd bulk lot # CD021105A and lot # PD010705A. The DS lots were produced at
Xoma, Ltd (Berkeley, CA), The formulation samples for this study were prepared by
dialysis of the DS against respective buffer solutions followed by spiking with the
desired amount of Tween. The concentration of CHIR-12.12 protein in all the

15 samples was approximatcly 20 mg/mk.

Analytical Mcthods
Size-Exclusion Chromatography (SEC).
SEC-HPLC separates molecules in order of decreasing molecular weight,

20 Consequently, CHIR-12.12 aggregates are the first to elute from the HPLC column,

followed by the monomer, with the fragments cluting last. Purity, aggregation, and

fragmentation of CHIR-12.12 were analyzed by a Waters Alliance HPLC using

Tosohaas TSK-GEL 3000SWx; column, 50 mM sodium phosphate, 200 mM NaCl,

pH 7.0 as mobile phase at a flow rate of 0.7 mL/min.

25
Hydrophobic Interaction Chromatography (HIC).
Oxidation of CHIR-12,12 was measured using a Waters Alliance HPLC
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
30 rate of 1.0 ml/min. CHIR-12.12 antibody is digested with papain to yield Fab and Fc

fragments. The oxidation products of CHIR-12.12 are oxidized Fc fragments
(metSO), which are pre-Fc species eluting between the main Fab species and the main

Fc species from the HPLC column.
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Experiments and Results

Stabilization Effect of Citrate Buffer on Aggregation and Fragmentation.

CHIR-12.12 from DS lot #PD0O10705A was formulated at 20 mg/ml in 10 mM
citrate, acetate, succinate, or phosphate buffer solution with 150 mM NaCl, 0.1%
{(w/v) Tween 80 and pH 5.5. The formulation samples were filled as 1.2 ml solutions
into 3 cc glass vials and stored at 5°C, 25°C, and 40°C. The CHIR-12.12 stability
samples were analyzed at designated time points by SEC assay.

Figures 1-3 show the SEC analysis for purity, aggregates, and fragments,
respectively, in the samples stored at 25°C. Figures 4-6 summarize the SEC analysis
for purity, aggregates, and fragments, respectively, in the samples stored at 40°C. All
the results show that the citrate-based formulation samples remained at the highest
purity and lowest aggregation and fragmentation levels among the four formulations
tested. Although there was little change detected for the samples stored at 5°C through
S months (data not shown), the accelerated SEC data predicts that citrate buffer will
likely be superior to the other three commonly used buffer species in improving the

long-term real-time stability of CHIR-12.12 against aggregation and fragmentation.

Oxidation Inhibition Effect of Citrate Buffer on CHIR-12.12.

The CHIR-12.12 stability samples were prepared in citrate, acetate, and
succinate buffers with 0.1% and 0.2% (w/v) Tween 0. The samples were stored at
5°C, 25°C, and 40°C and analyzed by Hydrophobic Interaction Chromatography
(HIC) for oxidation at the predetermined time points. The oxidation products of
CHIR-12.12 were measured as a percentage of sums of the Pre-Fc peak species, i.e.,
Pre-Fc%. The results in Table 1 show that the citrate-based formulation gencrated
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,

=70 -

6



20After five cycles of freeze-thaw, the sanples containing

L- argi ni ne-HC1 and L-nethi oni ne generated nuch | ess aggregates than
the formulation wthout Larginine-HCI and L-nethionine, i.e., 169
particles/m? 10 gm versus 1439 or 1671 particles/m? 10 gmin the
absence of Tween 20 (see Tables 6 and 7). However, until Tween 20 was
i nt r odw@edyibedr gi ni ne- HCl and L- et hi oni ne di dpogtssizgrizés cant |y
25reduce the freeze-thaw i nduced aggregates to a mnimmlevel. This
suggests that L- arginine-HClL and L-nethionine are not sufficiently
effective in mnimzing freezet haw i nduced aggregati on of CH R-12.12.
From t he d&b'al Flrrehiicoretgiosopoxipaipy og @512 24 prambey pyasyreddy PE Bs2nggr egat es
counts of |freeze-thawed sanpl ésm¥Gngtai (i HgmOABRS- |010 b¥6Seviday)) Twecen 20
remai ned ¢aypadablie w30tventche nespeaeti veé sanpires prieemM wcf feeze-t haw
cycling. This indicates tha fersmul atijonspgontaini ngedseen 20 in
conbi nat i pr—w thet—ar gt ninerHE—and—trethi-ontne—generated—fi ni num
sub-vi sible regates, Thus, T 20|i s . excli pi ., injthe

formul ati on Ct%r%%mg‘gff cio¥el |y m%\?f‘#zpq C:I—Ilglf?-'r%?/é 1 Pr%%/éen@rati ng
sub-vi si bl e aggr egat s “ddi hg frébzi ng|land Phawi ng. ThY efflective
concent r at i oRA"o® "5 Twed 2® vas déterni ned t &' be 0. 025290.1 %o (W v).
Dynam ¢ Light Scattef#ngesdngl ysi 8¢ Table 8™Hows [t he Bean
hydr odynai c di anet ef sofsadoNE par bé Cl €s,| pol ydi spersi typ and per cent
intensity|of the nonporgryspgctesspf—€ ER- 12512 —the—3iOBynam c Li ght
Scattering a | S detected onlymonotmer—speciesin—all—the sanpl es
prior to ;a]_nd5]%)‘)00(}5"5?i fi /%Sncﬁ“’p s of * reeze-t halg'/y as th\/\l/n'5 by 100% i

i ntensity|of the moniofier S @pkci es®® This|sugdésts all t'é safpl es were
mai nly copposed of npM&nErs| Aftét 5 cycl ed®f frleeze$Phaw|studies, a
few aggregatestdpossi bly dincr or triner) mght coexist wth the
nmononmer in the sanples w thout Tween 20 and with 150. 005% (w v) Tween

20, as sho b, o ea i.n . hydr i c di aneter and

pol ydi sper sjf"fhf/’?{” Ei‘%g’"os”ar% ‘ggﬁ@%’}ﬁ?'ﬁ'i’%f’ ﬁg’%ﬁ?% 0.1% (W v) Tween 20
showed little BAnEERNO0RY wasdohypmianid o 26 ingmbind @ mivheddithe pol ydi spersity
vf'ilt Eesi l ndﬁ%th@imcﬂ mhwﬁﬁ?}d}@ﬂr\a&% ngwsze%\zgr %lt;lv‘?ellh?é%u% of m)E'OrTE'[ S
Wi t hout appr eci aggr egat.e fornmation. a . amic Lig
ot Cor i apRL @ Emn SRS AR . b T e nae a2 TR bycl oo of

f r eeze- t ha¥ecofalstahdstdrairatdf* @t Tabla 2clomt HiGuicsulys 20thagmpiks sCHitRE 12. 12, 10 M

sodi UM Ci t §a184 Giabid 6 33nths. AL BRaTMLA KiddhiASt HFR 125 Wil et hi oni ne,
and varying concentrations (0-0._20/%%of Tureen 20, at pH 5.5) '
Cond@nt r at PEHIAgPs YRRORPUT I b grista I%F%@W&Fﬁ%lﬁﬁ ter (mn)

021105A. The oxidation Ievels in the formulations without L-methionine were more

U

than doubled upon storage at 40°C for 3 months. However, the oxidation level in the
formulations containing L-methionine had little change throughout 3 months storage
at 40°C.

15 The results indicate that 5 mM L-methioning was cffcctive and sufficient in
preventing the oxidation of CHIR-12.12 under the highly stressed storage conditions.
The oxidation inhibition effect of L-methionine on CHIR-12.12 was confirmed by
Lyc- peptide map.
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Pol ydi spersity Intensity % of Mononmer Species Prior to FT* Post

SXET*

Prior to Fr

Post 5XET Prior to FT Post 5XFT 0% Tween 20 12.2

12.4 0.047 0.055 100.0 100.0 0.005% Tween 20

10

15

20

‘WO 2007/124299 PCT/US2007/066757
Table 2. Inhibition effect of L-methionine on CHIR-12.12 oxidation.
- Pre-Fc%
Formulations with 20 mg/ml CHIR-12.12 Time 0 3 mos at 40°C
Bulk CHIR-12,i2 DS Iot# CD 021105A 1.7 N/D*
10 mM sodium citrate/citric acid, 150 mM NaCl, 0.1% Tween-80, pH 1.6 4.2
5.5
10 mM sodium citrate/citric acid, 150 mM NaCl, 0.1% Twcen-80, 2 L6 1.6
mM L-methionine, pH 5.5
10 mM sodium citrate/citric acid, 150 mM NaCl, 0.1% Twcen-20, pH 1.7 39
5.5
10 mM sodium citrate/citric acid, 150 mM NaCl, 0.1% Tween-20, 2 1.3 il
mM L-methionine, pH 5.5
10 mM sodium citrate/citric acid, 150 mM NaCl, 0.1% Tween-20, 5 1.5 12
mM L-methionine, pH 5.5

*N/D, not determined.

Tn summary, citrate buffer minimizes aggregation, fragmentation, and

oxidation of CHIR-12.12, and therefore represents an optimal buffer for a CHIR-

12.12 liquid formulation. L-methionine effectively inhibits oxidation of CHIR-12.12,

with 5 mM L-mecthionine being preferred.

Example 2: Stabilizing Effect of Arginine-HCI 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 antibedy drug substance was formulated with a citrate
buffer at pH 5.5, employing either 150 mM NaCl or 150 mM L-arginine-HCI to

achicve the target osmolality of 295 mOCsm/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 toa
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12.2 12.4 0.045 0.045 100.0 100.0 0.025% Tween 20 12.3 12.4 0.035
0.034 100.0 100.0 0.05% Tween 20 12.3 12.2 0.035 0.031 100.0 100.0
0.1% Tween 20 12.4 12.4 0.035

WO 2007/124299 PCT/US2007/066757

CHIR-12.12 aqueous formulation, but also increases the conformational stability of
CHIR-12.12 against agpregation, fragmentation, and deamidation. L-arginine-HCl
proved to be superior to NaCl under accelerated stability conditions. Furthermore, the
accelerated stability data predict a longer shelf-life for the CHIR-12.12 L-arginine-

5 HCI formulation.

Materials
The CHIR-12.12 drug substance {DS) used for this study was a CHO-derived
purificd buik lot # CD0O21105A. The DS lot was producced at Xoma Ltd. (Berkeley,
10 CA).
CHIR-12.12 from the DS lot was used in the following formulations:

Formulation 1: 20 mg/mi CHIR-12.12, 10 mM sodium citrate/citric acid, 150
mM NaCl, 0.1% Tween 80, and pH 5.5
15 Formulation 2: 20 mg/ml CHIR-12.12, 10 mM sodium citrate/citric acid, 150
mM L-arginine-HCI, 0.1% Tween 80, and pH 5.5

Analytical Methods
Differential Scanning Calorimetry (DSC),

20 Conformational stability of the CHIR-12.12 formulation samples was
cvaluated using a MicroCal VP-DSC upon heating 15°C to 90°C at 1°C/min.

Stze Exclusion Chromatography (SEC-HPLC).
Purity, aggregation, and fragmentation of CHIR-12.12 were analyzed by a
25 Waters Alliance RPLC with a Tosohaas TSK-GEL 3000SWy column, 50 mM
sodium, phosphate, 200 mM NaCl, pH 7.0 as mobile phase at a flow Rate of 0.7

ml/min.

SDS PAGE (Non-reduced and Reduced).
30 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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0.039 100.0 100.0 0.2% Twcen 20 12.3 12.2 0.036 0.043 100.0 100.0
*Key: FT = freeze-thaw, )CET = no. of freeze-thaw cycles. 25

Based on the visual observation, sub-visible particle counts, and the
Dynam c Light Scattering analysis, the optimum concentration of Tween
20 was determned to be 0.025-0.1% (wv) for mnimzing CH R-12.12
from f wees@ntdhew i nduced 30aggregati on. POT/BSH0REYs7 bot h Tween
20 and Tween 80 have been found to mnimze CH R-12. 12 aggregation
during freezing and thawi ng. The optimum concentrations of Tween 20
and Tween 80 are 0.025-0.1% (wv) and 0.1-0.2 (wWvVv) % respectively.
Tween 20 i Sativp Exchelet Covnyesratfiafé/BnER )80 in that a | ower

concent ration @Bar&%ﬁé@reﬁﬁd @Jaﬁﬁ%ﬁ%féfﬂﬁ-l@.‘!m&rmeﬁﬁ%G:?irlg%nt of the
formati on of a i s study has denonstrat ed

regates to a.|ower |evel Th
hat ¢ ho. aJaEE AR GRP G 5 Bm A RORISHES YCKIASHFTaBN-  pr of of abl y | n
conbi nat i OHERES{ i 1.3 asrngyibild phese WGRd S0aM HERES ¢vneininp 800 i dbClesH t he st or age
of the citsal&lpid fhs paEl MUl bRIEGhI R-12. 12 bulk drug substance at
-20C or below w thout significant aggregation. 10 Exanple 4: Assays
for Antagonist Activity of Anti-CD40 Anti bodies The fol |l ow ng
assays can be usetlidvingasses® tchtbrafitiagtnhciguecicfeedtyinaic an ant i CD40
anti body. Hymen. B gells for these assays can be obtained, for
exanpl e, by I sof ation fromtonsils obtained fromindividuals
undergoing tonsillectomes, 15essentially as described in Dc G oot

etal . (19983 citday mMabipkizdTevsRe S€ ar 6¥ sddih QQinaBisdAdic acid buffer,
150 mM NaCl, 0.1% Twcen 80, pH 5.5

Citrate, NaCl, 0.1% Twg0 = 10 mM sodiwm citrate/citric acid buifer,
150 mM NaCl, 0.1% Tween 80, pH 5.5
Acetate, NaCl, 0.1% Twg0 = 10 mM sodium acetate/acetic acid buffer,
150 .M NaCl, 0.1% Tween 80, pH 3.5
Phos, NaCl, 0.1% Tw80 = 10 mM sodium phosphate dibasic/sodium phosphate

monobasic buffer, 150 mM NaCl, 0.1% Tween 80, pH 5.5
10 mM sodium citrate/citric acid buffer,
150 mM L-arginine-HCI, 0.1% Tween 80, pH 5.5

Citrate, Arg, 0.1% Tw80

10
Results
Differential Scanning Calorimetry (DSC).
Figure 7 shows DSC theograms for CHIR 12,12 in the two formulations as
described in the “Materials” section above. Thermal unfolding of CHIR-12.12
15 exhibited at least two thermal transitions, probably representing unfolding /mclting 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, Tn. The L-
arginine-HCl-containing formulation exhibited a higher Ty, than the NaCl-containing
20 formulation, suggesting that L-arginine-HC] provides CHIR-12.12 with higher

conformational stability than docs NaCl.

SEC-HPLC Analysis.
After incubation at 5°C through 6 months, SEC-HPLC detected negligible
25 amounts of protein aggregates and fragments (< 0.5%) in the L-arginine-HCI- and
NaCl-containing formulations and no appreciable stability difference between the two

formulations (data not shown)}. Under accelerated storage conditions, i.e., 25°C for 6
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one (i.e.,cxp@kweatltiblefeze-bmejycinis 2t heligedntatsubatxtabydetzof t he
articl e B}Mdvy‘é%éss% s&ﬁé'ﬁi@kx@m@a@le&&%@mmoﬁé@& pﬁ'-b‘ar%t B potthiaf el ement .
ubl i cati ons and | i cations nmentjoned in the

spe@Bfl cat°oh° %fnaﬂafeﬂavlkm \S’ég% atg pguld gylple geczpgydde¥ieg| | ed in the art
t o whi ch tihddsericmiyendur dmingleng winrssoraghhild tpnshdriatat | ons and pat ent
applications are herein incorporated by reference to the sane
25cxtcnt as if each individual publication or patent application was
speci fi calmﬂ&ﬁd i ndividually indicated to be incorporated by
ref erence. CHIRAI211b bulg DS toer fATRBgOTOL3-2, AVBNLY1pnPTas7obeen descri bed

in sgme de tnﬁl!#%% rS(%O%}(vm%fuscthr%% sfuﬁS‘ ir&an%b‘GFw% théﬁag Qlg purposes of

clarity of and certain changes and
modi f i cat i BHEiGHERp wees Pb‘F‘ﬁ‘éqdlff@@@gma{Jﬁ ﬁﬂ@hélf%é%ﬁeaﬂéMeﬁlﬁ@ClBOappended
cl ai ns. CellAptdp&ardly. She@blyaigRhdte (BCT Holtie for @bR% @HER of CHIR-

PP028228. qug (irug su%%ar)ce was purchased from Nalgene.

30 Methods
Except for the control samples, all other samples were subjected to complete
freezing at -20°C or -60°C followed by complete thawing at ambient temperature for

muitiple cycles.
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A. The indications nade below relate to tho deposited m croorgani sm
or other biological material referred to in the description on page
40, line 5 B. | DENTIFI CATI ON OF DEPOCSI TFurther deposits are

i dent i Hipathatzen Nane of depository institutionpétyes@agsskype Cul ture
Col | ection Address of depositary institution (including postal code
and country) 10801 University Blvd. Manassas, Virginia 20110-2209 USA
Dat e of deposit 17 Septenber 2003 Accessi on Nunber PTA-5542 C.

ADDI TI ONAL | NDIFgaean@idial(nethadsevetsl campleyadtto detstt Cibipll 2. Baiita) Thi s

i nf or mati opy ﬁ f%ﬁﬂﬁdn&ﬁé%% Vbl 9:@ VAflal obseRRioR waddRB&médlunddri Ne 2 D.

DESI GNATED_ S S F ICNS AR e indicators
e e v G b A S SE L L Tnd
| NDI CATI ONSrtfdleeouginh Ptein (HEAGRIyc @ isaladbiost sub-visible ageregates >

5 10 pm and > 25 ym. Dynamic Light Scattering Analyzer (Malvern Nano Series) was

employed to determine hydrodynamic diameters of monomer and aggregates and the

particle size distribution,

Visible Particle Evaluation.

10 The samples for the freeze-thaw study were prepared from CHIR-12.12 drug
substance lot #UA7870 and lot # TC23-2. All samples were formulated in 10 mM
sodium citrate/citric acid, 150 mM NaCl, and pH 5.5 buffer solution by dialysis,
followed by the addition of varying percentages (0-0.5% w/v) of one of the following
nonionic surfactants: Tween 80, Tween 20, Brij 35, and Pluronic F68. Each sample of

15 2.5 ml was filled into glass vials and subjected to overnight freezing at -60°C and
complete thawing at ambient temperature for up to eight cycles. The samples at initial
time (time 0) and after cach freeze-thaw cycle were visualiy examined for clarity and

visible precipitates/aggregates,

20 Sub-Visible Particle Count.
CHIR-12.12 drug substance lot # UB 1291 and # PDO10705A were

formulated in the solution (20 mg/ml CHIR-12.12, 10 mM sodium citrate/citric acid,
150 mM NaCl, at pH 5.5), followed by the addition of 0-0.5% (w/v) of Tween 80 or
Tween 20. Aliquots of 20-ml formulation samples were filled into 125 cc

25 polycarbonate bottles and subjected to freezing at -60°C and thawing at ambient
temperature. After five cycles of freeze-thaw, the samples were measured for sub-
visible aggregates > 10 pm and > 25um using HIAC-Royco Liquid Particle Counting
System.

30 Dynamic Light Scattering Analysis.

Prior to and post 5 cycles of freeze-thaw, the formulations (20 mg/ml CHIR-
12.12, 10 mM sodium citrate/citric acid, 150 mM L-arginine-HC1, 5 mM L-
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methionine, 0-0.2% Tween 20, and pH 5.5) were evaluated for aggregates using
Dynamic Light Scattering Analyzer.
Dynamic Light Scattering (DLS) speetroscopy calculates the hydrodynamic
diameter of particles including monomer and aggregates from the measured diffusion
5 cocfficient of the particles wsing the Stokes-Einstein equation and the assumption that
the particles are spherical. The number of aggregates species and polydispersity are

also obtained from DLS studics.

Results
10 Visible Particle Evaluation,

Table 4 summarizes the results of the visual observation, At time 0, which was
prior to initiating the freeze-thaw cycles, all the samples were slightly opalescent
without visible aggregates/precipitates. After onc freeze-thaw cycle, a few visible
aggregates/precipitates formed in all the formulations without any added surfactant,

15 and in the formulations containing 0-0.05% (w/v) of Tween 80 and in the
formulations containing 0-0.1% (w/v) Brij 35 as well as in the samples containing 0-
0.5% (w/v) Pluronic F68. The samples containing 0.05%-0.5% (w/v) Tween 20 did
not show any aggregates or precipitates throughout the eight cycles of freeze-thaw.,
This suggests Tween 20 is more effective than Tween 80 in preventing the formation

20 of large insoluble aggregates from multiple freeze-thaw cycles. Brij 35 and Plurcnic

F68 were much less effeetive than Tween 80 and Tween 20,
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Table 4. Visual appearunce of CHIR-12.12 in the citrate-buffered formulations with varying concentrations of

surfactant.
Formulation 20 mg/n CHIR-12.12, 10 mM Citrare/Citric Acid, 150 mM NaCl, Tween §0, pH 5.5
Tween 80 Conc,
{wiv) =0 IXFT* ZXTT 4XFT 5XFT 6XFT BXFT
0% 50 50, afew ppt 50, ppt 50, ppt 80, ppt 80, ppt S0, ppt
0.05% S0 50, & few ppt S0, a few ppt SO, ppt S0, ppt S0, ppt S0, ppt
0.10% 80 30 50 5Q, a few S0, afew ppt 50, a few ppt 30, a few ppt
0.20% 50 50 50 S50 50, afew ppt 50, a few ppt 50, a few ppt
0.50% RO 30 S0 SO 30, a few ppt 50, & fow ppt 50, a few ppt
Formulatien 20 mg/ml CHIR-12.12, 10 mM Chrate/Citric Acid, 150 mM NaCl, Tween 20, pH 5.5
Tween 20 Cone.
[wi) =0 1XFT 2XFT AXFT SXTFT 6XTT SXFT
0% S0 S0, a few ppt S0, afew ppt S0, ppt 80. ,ppt 50, ppt SO, ppt
0.01% 50 50 s0 S0 SO, a few ppt S0, a few ppt S0, ppt
0.05% 50 50 SO SO S0 SO SO
0.10% e S0 so o] S0 SO SO
0,20% so 50 50 s0 SO S0 SO
0.50% [ S0 50 50 50 S0 SO
Formulation 20 mg/m} CHIR-12.12, 10 mM Citrate/Cltric Acid, 150 mM NaCl, Brij 35, pH 3.5
Brij 35 Conc.
(wiv) T=0 1XFF INFT 4XFT SKFT EXFT SXFT
0% 50 50, ppt SO, ppt SO, ppt S0, ppt 50, ppt SO, ppt
0.01% S0 SO, afewppt | S0, afewppt S0, a few ppt 80, a fewpnt SQ, a few ppt 8@, a few ppt
0.10% S50 SO,afewppt | SO, afewpnt S0, a few ppt 80, a few ppt S0, a few ppt S0, o few ppt
0.20% S0 fole] S0 S0 el S0, u few ppt S0, u few ppt
0.50% SO S0 SO SO SO SO, a few ppt S0, a foew ppt
Formulation 20 mg/m] CHIR-12,12, 10 mM Citrat/Citrie Acid, 150 raM NuCl, Pluronic F68, pH 5.5
Plur, F6s Cone.
{wiv) =0 IXFT 2XFT 4XFT SXFT 6XFT SXFT
0% S0 SO, ppt SO, ppl S0, ppl 30, ppt S0, ppl 30, ppt
0.01% o] SO,afewppt | SO, afewppt SO, a fow ppt 30, u fow ppt S0, a few ppt S0, & fow ppt
0.10% S0 80, a few ppt 50,afewppt | SO, afewppt 80, a few ppt 50, & fewppt 50, a fow ppt
0.20% 80 80, a few ppt SO, afewppt | SO, afewppt 30, afewppt S0, a few ppt S0, a few ppt
0.50% 50 50, a few ppt S0, a few ppt 80, a few ppt 30, a few ppt SO, & fewppt S0, a few ppt
Keys: = no. of freeze-thaw cycles; SO = slightly opalescent; ppl = precipitate/aggregate
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| NDI CATI ONS RELATI NG TO DEPCSI TED M CROORGANI SM OR OTHER BI OLOG CAL
MATERI AL (PCT Rule 13bis) A The indications nade below relate to the
deposited m croorgani smor other biological material referred to in

t he description on page 40, line 5 B. |DENTIFI CATI ON OF

DEPOSI Rouwhdnehedeposits are identified on an Nagerpén@epes tory

i nstitution American Type Culture Collection Address of depositary
institution (including postal code and country) 10801 University

Bl vd. Manassas, Virginia 20110-2209 USA Date of deposit 17 Septenber
2003 Acces &ibgfisitiulpéie GoF#- 5543 C. ADDI TI ONAL | NDI CATI ONS (| eave bl ank
i f not appli Cal@Lb@asmm MU LRed S GARDLANSH AR Ak age 40. |1 ne
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St at es) trend in the sub-visible particle counts was observed as the Tween 80 concentration

5 increased; the decrease in the sub-visible particle counts was modest when Tween 80

was above 0.1% (w/v), suggesting the appropriate concentration for the use of Tween
80 was 0.1-0.2% (w/v).

Table 5. Sub-visible particle counts in the formulations containing 20mg/ml CHIR-12.12, 10 mM
10 sodium citrate/citric acid, 150 mM NaCl, and varying concentrations (0-0.2% w/v) of Tween 80 at pIl
5.5.

Sub-Visible Particle Counts /mil afler 5 Freeze-Thaw Cycles

Concentration of Tween 80 (w/v)

15

20

25

> 10 pm

=25 um

(% Tween 80

1439

23

0.05% Tween 80

148

3

0.10% Tween 30

44

1

0.20% Tween 80

39

[

Table 6 shows the sub-visible aggregates counts per ml of the citrate/citric

acid-buffered formulations with or without Tween 20. The aggregate counts were

greatly reduced with addition of Tween 20 in the formulation. When Tween 20 was

0.05% (w/v) and above, the decrcase in the sub-visible aggregates counts almost

reached a plateau, suggesting the appropriate concentration of Tween 20 was around

0.05-0.2% (w/v).

Table 6. Sub-visible particle counts in the formulations containing 20mg/ml CHIR-12.12, 10 mM
sodium citrate/citrie acid, 150 mM NaCl, and varying concentrations (0-0.2% w/v) of Tween 20 at pII

5.5.

Concentration of Tween 20 (w/v)

Sub-Visible Particle Counts /ml afler 5 Freeze-Thaw Cycles

> 10 um

> 10 pm

0% Tween 20

1671

41

0.01% Tween 20

46

2

0.05% Tween 20

32

0.1% Tween 20

1l

0.2% Tween 20

25

3
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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formulations. Accordingly, additional studies were conducted to further optimize the

concentrations of Tween-20 needed to obviate the formation of aggregates in CHIR-
12.12 formulations. The formulations (20 mg/ml CHIR-12.12, 10 mM sodium
citrate/citric acid, 150 mM L-argining-HCI, 5 mM L-methionine, 0-0.2% Tween 20, at
10 pH 5.5) were prepared from CHIR-12,12 drug substance lot # CD0O83005A, 20 ml
formulation samples were filled into 125 cc polycarbonate bottles and subjected to
freezing at -20°C and thawing at ambient temperature. Prior to and post five freeze-
thaw cycles, the formulation samples were measured for sub-visible particle counts
using HTAC-Royco liquid particle counter. The results are summarized in Table 7.

15

Table 7. Sub-visible particle counts in the formulations containing 20 mg/ml CHIR-12.12, 10 mM
sodium citrate/citric acid, 150 mM L-arginine-HC1, 5 mM L-methionine, 0-0,2% Tween 20, at pH 5.5,

Concentration of Tween 20 Particle Counts/ml = 10 um Particle Counts/mil 2 25 pm
(wh) Prior to FT Post 5XFT* Prior 1o FT Post SXFT
0% Tween 20 © 23 169
0.005% Tween 20 4 24
0.025% Tween 20 5 [
0.05% Tween 20 2 9
0.1% Tween 20 6 7
.2% Tween 20 10 64
*Key: XFT =no. of [reeze-thaw cycles.

(IR0

—l—o]|—]<~

| =] —

20 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-HCI and L-methionine, i.e., 169 particles/ml = 10 pum 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-HCI and L-methionine did not significantly

25 reduce the freeze-thaw-induced aggregates to 2 minimum level, This suggests that -
arginine-HCl and L-methionine are not sufficiently effective in minimizing freeze-
thaw-induced aggregation of CHIR-12,12,

From the data summarized in Tables 5-7, the sub-visible aggregates counts of
freeze-thawed samples containing 0.025-0.1% (w/v) Tween 20 remained comparable

30 t0 the respective samples prior to freeze-thaw cycling. This indicates that
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a therapeutl cal | actica acti wherein said
nonocl onal P"8hP# 'b%jaifﬁv‘g yﬁlgsp%gfcéc @?wélf)%‘?, Clﬁ(ﬁ'f’ t‘%%)tﬁaﬁﬁ"g to a human
CD40 ant i gemossppess cdisoregtshell e sdhmbewot manlhmnseaot‘:el |, said

monocl onal méh%br@%hér p@cﬁgofffr'é&@ sy stﬁalam fﬁdv Qg'g&gat@mm GGl Vi ty when
bound to the C4 resse he surface o %Id B cell;

an anount BRAPE tr‘?imﬁ‘é$t t]"’t'g nﬁﬁfrdﬂ ¢ *BPIFFIV(‘Q%FWFGI‘I@O H@f‘)‘ sufficient to
rendér sai@osBIfPEETeci0l), Sabiwnibg Ok oicgsps imydrodynamic diameter andt buf f er i ng
agent to %ly'aits[ﬁei“sﬂ}r the sﬂﬂle@éonﬁfﬁlng 06%9@{\&%)%@/&%25 BloRefidiange from
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anti body ismaekenhgtkvionOitelshemgiontp wiidnspatddl agdegate a) the
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line deposited with the ATCC as Patent Deposit No. PTA-5543;
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wher ei n saiifk 8| Dglic LadgbamrigEwRIRisloS@RIR- nzhue:efa-mnmweqymfeezs&tw forth in
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Sequence Q g’ Ig"] Qmet[;uortnﬁ, andvagﬁécor ltr?\lﬁ PHI}’%BE 6!‘1 .

c) a rmnocléam&m@m“lemdv MR g gt chAtHdfd & heavy chain,

wherein said |ight chai neeoapr kaey whe [Vasi gbkderaNdigonst ant regi ons
ht chain caonubnHJE & SBFTE FIR | 5 15 SHFT |

of the |i ght—ehapn-sequprpe—sefiiorihin ’gﬁﬂ LB-Nesg—and wher ei n

sai d heavy Clias R veQBT T FEB2 L e van i ¢ ccmst AMbool €gi ons of the

heavy chaitn éﬁ?ﬁﬁ;ﬁnwo se lf:hH hlziin e -(Bﬂnr:rOGR Q @oNOYi0gy SEQ | D NO 5;

d) a nonodtongi aitboty—GomprhartosaHi bt lchasnatg—a heavy chain,

sai d | i ghtl_chersrvheavi ngl ani ain re aceds Jequencewencoded]| by t he
nuclgot | deK%e‘aU@’Ffé‘é‘“éﬁ’E\m“fF"ﬁ“ &@PD NO 1, and said heavy chain
havihg an am no aci d sequence encoded by the nucl eoti de sequence
shown in SEQ I D NG 3; and e) the nonocl onal antibody of
any one of pr e@ﬁé&lon%elv&mqa)mmub va}uepames&m \amh@bﬁmﬁ@l d anti body
i s reconbi n%b$ roduced in a CEO cel |l The
conposi t i drehFeAEqrigs FRYSIS: (hA aptigup CQIEFW%OB%B@‘F’E Poips H%f%‘méi’ﬁdt(?s nolality
be 0.025-0.1% (w/v) for minimizing CHIR-12.12 from freeze-thaw-induced
30 aggregation.
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of about 240 mmol / kg to about 360 nmol /kg. 3. The comnposition
of claim1l, wherein the concentration of said buffering agent is

about 5 nMto about 100 MM 4. The conposition of claim3,
wherein the concentration of said buffering agent is about 5 mMMto
about 20 nmM 5. The conposition of claim4, wherein the

conceniyipgahd-Atef sai d buffering agent is about pBradyorssssy 6. The
conposition of any one of clainms 1 through 5, wherein said buffering

agent is a sodiumcitrate/citric acid buffer. 7. The
conposition of claim®6, wherein said conposition has a pH of about pH
5. 5. 8. liknemen pdIwtinan aaf Tvetrei0mt beentimneiomigaizd conposi tion
conpri ses gyl ﬁ'lﬁﬁﬂ n&Inngfr&%gﬁ{atﬂ{a%lgthe%m]?aﬁ%ﬁcemﬂw to about

200 mM nposSi ti on of Derel n _said
conposi t i o?fT@’awp?PuagdeTsves}}f&’afﬁOrP@ 0%(‘&@ a&“%ﬁ@é‘?‘(f’)r/atfi’se‘f?ﬁw about 100 M
to about 1Teeefr is more effecmzleﬁhanTheencsonipMabwemorméntreﬁoabﬂrv&,ezewber ein said

conp sitio | GE n about 150

3 Qi"%%q%%ﬁaﬁé 0S| |°§tﬁe %F’%?na& (%@ggmoeﬂé‘ﬁeﬁﬁ ﬁeﬂg%ncent ration
of said buff“Fdélhi‘Srﬁ'@m%'@%‘ﬁd thatthoadditien of amqurimem sesequratpg offiyrecn, 12.

Th te C?W})OS}?tEiblﬂfly mfcffﬂ:ﬁhm whith, L- ét\@ﬁﬁé‘ll{(lfl aﬁ:ﬂ]L aﬁctbluﬁlﬁoaéﬂamg; t&tg;&wgc [ fs as gdi um
citrate/ci can ation of sai

buf fering afréheerﬂtratC Mg amd{ber%ﬁed%%ﬁl sal é%ﬁt%)ngggfﬁoélorﬁa]s a pH of

about pH SWGTOUTSluﬂlﬁcantdggegawre corrp05| tion of claim12, wherein said
conp@sition conprises arginine-HCL at a concentration of about 150
he co sition ot cI i fu ther conprising a
sur f act ant= A RGP £ R0 A 44, wherein said
surfactant is ”pmf?ilg;@rmga@@sg@be used to assess the antagonist activity of an anti-

CD40 antibody. Human B cells for these assays can be obtained, for example, by

isolation from tonsils obtained from individuals undergoing tonsillectomies,

15 essentially as described in Dc Groot et al. (1990) Lymphokine Research (1990) 9:321.
Briefly, the tissue is dispersed with scalpel blades, phagocytic and NK cells are
depleted by treatment with 5 mM L-leucine methyl cster and T cclls are removed by
one cycle of rosetting with sheep erythrocytes (SRBC) treated with 2-aminoethyl
isothiouronium bromide. The purity of the resulting B lymphocyte preparations can

20 be checked by indirect immunofluorescent labelling with anti-(CD20) mAb B1
(Coulter Clone, Hialeah, FA) or anti-(CD3) mAb OKT3 (Ortho, Raritan, NJ) and a
FITC-conjugated F(ab'"), fragment of rabbit anti-(mouse Ig) (Zymed, San Francisco,
CA), and FACS analysis.

25 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 cclls are stimulated
by addition of immobilized anti-(IgM) antibodies (Immunobeads; Spug/ml; BicRad,
Richmond, California). Where desired, 100 U/m! recombinant IL-2 is added.
30 Varying concentrations of test monoclonal antibodies (mAbs) are added at the onset
of the microcultures and proliferation is assessed at day 3 by measurement of the

incorporation of (*H)-thymidine after 18 hour pulsing,
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16. The conposition of claim15, wherein said surfactant is
pol ysorbate 20 at a concentration of about 0.001%to about 1.0%

(W v). 17. The conposition of claim16, wherein said
conposition conprises polysorbate 20 at a concentrati on of about
0.025%to about 0.1% (wW V). 18. The conposition of claim1 or

cl ai m $h20f-Hibdaer conprising nethionine in an agppfdodibdici ent to
inhibit oxidation of at | east one oxidizable am no acid residue in

sai d anti-CD40 nonocl onal anti body during storage of said
conposi tion. 19. The conposition of claim 18, wherein said
conmposi ti on conphitgesst ael-tibOnititedadoesaoGignidiently @stinoitadfomabout 0. 5 mv
to about 20 2y IR bR o n G RbdR 49, Wherein
f h h

sai d conposi t}ﬂ(;)%r\lﬂ%r%]rgr?)mt S&s Encecﬁ?%n(i ne att C(;nctee trradtg% on of about 1.0
MM t o aboutmmpgiligsdgj-lgMandIl-2. 21 The conposition of claim 20, wherein
sai d conposition conprises nethionine at a concentration of about 5.0

Q of any one of clainms 1 through 21,
vvherel n sal %Ch%}efuzgen’?goimofflmaﬁ% fronocl onal ant i body is present in
sai d conpositi BCPTteé@ngél‘e@b‘hwéﬁ%nﬁﬂji‘%ﬁowlo%@ﬂb()d@st]?SWIW Bedl about 50.0

my/m . proliferdfdn inkREIEONNOS dalofids @fﬂmf:de@naad%; Banbh@ha@bAy. Sai d
oot ofl 1 Saered o lRRP Pafe s Rt e i Berie et “as. o
mg/ m . form of dyymanTHaeR Tbayrms esks Bt celsr{2 1910 ofravichh dE@ulnmNelr fthowmi d

ant agoni st mﬁfa&fbnscz;nﬁé)prsgeﬂa@@ﬂ 19 R tk-RQLNs (irﬁdxﬂécﬁuﬁ%@bod Rgsai d

conpositio oncentration of ab about 35.0
mg/ ni . o ]%’%“E TRECRBIH IL [b/ ‘alﬁl?ﬁ?ﬂﬁiaﬂﬁi ioo%gi?%i“ﬁm%“éilﬂ
conposi t i oh Bedresaddilibneof tit Baclls ghgigb adlly pre aliwedbo odiicre 2Ch¢ @ltabout 8C for a

period of Lﬂ&sné @@éicaslghdmnk%CDm mAbs arc%@dcdah&cmg%awlr%n of claim 1,
wherein sajd conpasition is stahle at about 25C for a period of at

| east 3 moffithiy ng/ml to 2000 ng/ml and neqlifysatian pfiB (gl ﬁﬁé‘FWd’éeﬁi“feE’ﬁPt conposi ti on
conpsi si ngofatymaiint agapiraion by TH¥bA | frvuopdlstigalith fHY djpaidivic. as a

t herapeutically or prophylactically active conponent, arginine in its
acidic form éargl nine-HCl) at a concentration of about 50 mMto about
200 mM an@hetigngy F@rsﬁﬁ”’%‘é‘ﬁ@’f%dﬁfﬁf”ﬁ?é{”ﬁg {rgop46f-C84l d conposition
within a rasige fromabout pH 5.0 to about pH 7.0, wherein said

buffering agen . I | er at a
concent rgu gn %?thgagﬁgﬁl-gﬂaoﬁﬁkéc%%% gﬁb%él%gnﬁn%:) gd\ﬂﬁgélgm n sai d antagoni st
ant i26D40 nibprecsaristiay thais bl igynhibis sdreylasion efd-qel prpliferdondy etgiticonsi sti ng

of : CDA40 antibddy shdh&s mqmo@cﬂaﬁ aammbmdwlcﬂdlrdio&oalymag@bﬁ,tal nabl e from
;L:).rll_i_ 2%2;' d?%«? s%mu]ajnon S)rgletgotlsonto rformal cclfs r‘%‘l(:l Oco et a??rp @tscl%fgc% gelplozlht No.

chai n and Zes.1$8:3325-32Hahsing thetPeqel Proliaatioh 4<$agﬁt<c®hfa¢bnwﬂmpm ses the am no
sequence Stteﬂﬁlllﬁméehs@ﬂlﬁ @\J/em AéQinded ltam]gb M%@bxﬂe11§£am@pm%eyl E)halo n4

compti ses the qyen ei or
SESBED NO: B Anti-I g ediplcd o Sephiag %ﬁ ‘ﬁ%ﬁ{;ﬁ‘f'}ﬂg ﬁ@%ﬂ% ising a |ight
chai n and @/nik aayinglcericentrationesien mﬂs;’ﬂwnﬂAbgfmteI@hanenddcdmprl ses the

vari abl e & %@J&ﬁﬁe@ﬁb&p&@%%&%e@@daﬁ@@ &&sghts Shadiasequence set forth
in SEQ ID wherei n sai d _heavy' chain Crgog?” ses_the variable

and const CoF?é‘a’i"ﬁH%ge)d‘FAbtar‘?é Cﬂ@é@?ﬂe‘éﬂélf’ﬂa'scéﬁ%‘ﬁ JBEeY ¥ h in either
SEQ | DNO & (1983)3=C)/| Archial. B34:585. An antagonist and)CDAO anibxeig baarigiibitant i body

congpi si nqh@cgttfnamoncmnqgmge%dgﬁ%\% Bl #, ghai 1 havi ng

an anino acid sequence enco eot | de _sequehce shown in
SEQ | D NO exampley bt keast ¢ /heanpye (b% Ro-wispleteg Pr&hfelafr‘ﬁnﬁbﬂl%lﬁsa‘w% equence
encoded byoftuhdtapehtil E1GDE @ arBiBEk &G oshIOWRS% Bf (REDsdri2dNOhg; and

absence of the antagonist anti-CD40 antibody). In contrast, no significant inhibition
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e) the nonocl onal antibody of any one of preceding itens a), b), c),
and d), wherein said anti body is reconbinantly produced in a CHO cell
l'ine. 28. The conposition of claim 27, wherein said
conposition conprises arginine-HCI at a concentration of about 150
mVv and the buffering agent is sodiumcitrate/citric acid at a
concen{ypahdias.ef about 5 mMMto about 20 MM whepglfseBhsiHONpPosi tion
has a pH of about 5.0 to 6.0 and an osnolality of about 250 nmol / kg
to about 330 mmol / kg. 29. The conposition of claim27, wherein
sai d conposition further conprises nethionine, polysorbate 20, or
bot h net hi enildie seenditpejuivsiar brasvats Ahon vitese mAb 8B4, dirsaled difoni ne when
present is . i I on of about
%E%get?e%%gdéé! rﬁ%@ege}]%? J£ S ?%'ul?w(i%?ﬂgf &'&%&5

0.5 MMto ab . e| n sa sor ate 0 when present
is pr esenta“i“r?Dé‘ﬁi“ébi:@ﬁSﬁE*sqcﬁY%Wm&ima’ siepttion tg‘?lﬁ?'if@ﬁwa’fl‘aﬁﬂlﬁ 0.025% to
about O0A% f{ewd, W, conversely, caﬁﬂllbltﬁfhﬁulﬁm%isfekdﬁed BftrigkByhg@D@0 Rfth Cl ai N8 27
throggh Zganot‘f@ %I n sai d antagoni st anti-CD40 nonocl onal anti body is
presént in sal 5“Acorrp03|t| on at a concentration of about 10.0 ng/m to
about 35.0 ng/m . 31. The conposition of claim 30, wherein

said ant aggxabmc,«,ada,tgu SO rpRe.anal  anti body is the nonocl onal

anti body CH R- rid cell line deposited
with the ATCC %‘é] '&Pg]%gﬂgf}%,,mm (@%E{lﬁ?@/@% r?% 2% MER" according to
any one of subdlepe pighelmaqukerttpurghna Bl-4ling, knewie 2§ FL4B6.catld swgngdy subj ect having a

canger or RkenAB cblg%@ﬂﬂith rﬁﬁiﬂ@'hdd'hﬁlﬂantohéih tol pPolifePatnll AEECheivvb fnf
CD40- expr essi n gsi.tion_of claim 32, wherein

sai d cance™ & Pﬁ‘g?’é‘écfeé‘f’? $puge 6’%5 Wé’lﬂ’ﬁl yé‘{?ﬂvaﬁ%‘éﬂs Rt B%E h. 34.
The conposintigeotindefendshtandmo8BHCOW ek @d. IFosaitichalctmdeion busei Bct ed from t he

group consi.ft {hQErchInce 'apsﬂpéﬁgggtlﬂogl a@tlvja%m%ﬁmccllggﬁs%@édgd dwpphocytic
| eukemia, mul'tiple nyel oma grade B cell

ell
| ynphona, ‘ieﬂfeél?"ﬁsé&F%l?"é“fﬁP th'é' Eé“%"'eﬂells ‘YWW&‘H‘&‘“Y%@&P% B cell
| ynphome, byriselcll3-actit €?NAmpOhD Hublstar @. (1 Sakierua/ogldaidigkewy’ s di sease,
pl asmacy! aghe,fuod b il @raégwm),n;? (1Rbdss CHL B soARn fils cBVEd | ymphome,

follicular [arge ce |cu cl eaved

| ynphona, it i}’sté‘“ §ﬁ&i¢1ﬂnfcr g ipagydi %frnwxncyﬁfﬂ*fdw shemithetée smal |

| ynphocyt i gajéryygrhana,B dollsehiysEpbiad b groliRtileand @lferdnyagibopl asmacyti ¢

| ynphoma, JBeal &@Jemé%@f% va?PPPﬂngHCP%m uné‘rsﬁ%ﬁ‘; ated |ynphoi d tissue

| ynphona, nonocyt ol leni ¢ rrB)homa hairy cell
| euRRmi a, di ff%gféls[la‘?og?éf‘é%w %fe‘F“}tHfﬁWGWHlefW@dF@Sa{eﬂh% ORadr ge B cell
| ynphoma, EiyBpROBixah heokamiil iemi@s ot Pldta wamo Wl IbM ynphonat osi s,

di ffuse nixed nTmtec{ %I{IMH@%@Q_’?}%%V?@J f“tslecall“sﬁru 5ng%||11:3§or¥om?9°”a

i mrunobl asttc rel"ated | ynphons,
Val denst rdml‘ls‘fa%%ﬁoe@le EYaerha) m@rﬁ/ndmmmmeﬂleum@ﬁtﬁml pAphorddedgind heavy

chal n di seastg concemnoasﬁnmm@et%mmr&da@mm%dﬁé AtdBodhden iWher el n sal d
r is a no e
Conses 1 greBrd i siosa DR & Rl Mot R AR e prratin 28 o T r om ¢ he

gr oup consielsupergptaf, paified Bedleukerfivasat a dgpailyob et for 34 lewk @rfheas, acut e

nyel ocyti Cprés@k'é((ﬁ'mp%ﬂ Pﬁhqmﬁin%ﬁ{ PG, %HW@S?)W#JWQPY“ c
| eukem a, rmnoc tic | eukem g/lt hr ol eukem a, . chroni ¢ nmyel ocytic

| eukeni a, GHY lﬂ%é%c"i/‘feHé‘f?Fr&at%F&bt ned by cenigiugatipp of heiellifed ¥98h of ¢l ai m
32, wher eian-284i. dhedRaizeneisef B-caiGhpechatnisin enlaminghioliferngonnéopl astic cells
exXphe SSi NGy %QAA]Q fe‘ﬁ itnlEg,?Epj -B cell cultures %%st&g lf}l% tﬁ%sﬁ%ﬁ"échbe%ﬂpe&fataﬁg ai m 37,

wher ei n sal tunor 1s selecte up consi sting of

| ung car ci¥foivled 7 waexneametsy §iban astywineiths sifensien i”ft‘j‘r‘é)“oskl n carci nom,
col on car cinfitipgn RIABRAN)edHudehiR EellGRd Edrat0k 8 mohdclodl artiBddg kRRMA, gastric
carci nona,, prpst;a} gg&gf%egdadde%gsaalw%%lll carci noma, nasopharyngeal
carci noma, squanous”ce T &arc thyroid papillary carcinong,
cervical carcinoma, and sarconas. %6 39. The conposition of claim



42. A nethod for increasing stability of an anti-CD40 nonocl onal
antibody in a liquid pharnmaceutical conposition, said nethod
conprising fornulating said conposition by conbining said anti-CD40
nonocl onal anti body, an anmount of arginineHCl sufficient to render to
sai d conmposition near isotonic, and a buffering agent to maintain the
pH of & Moraepmosi tion between about pH 5.0 andpapgsthoRkdss 0, wherein
said buffering agent is a citrate/citric acid buffer, and wherein
said anti-CD40 nonocl onal antibody is selected fromthe group

consi sting of: a) the nonoclonal antibody CH R-12.12

obt ai nabl e f r ormtigohiytbitd-C4vantbeds cah inkibit He@nﬁélﬁ@diomtiﬁﬂmateme ATCC as
Pat ent Dep%%EﬂN%Scﬁwgb %{?é glple yatleast?S%orB))reﬁher L n Sal pant!i body

conprising a I'n an eav Ilght chai n
conpri ses tHETCHRTHY 8 B pretrecs os@ta“"ﬁ%?ﬁ‘ﬁtﬁ“‘i RD&eyihody e Dore AH  wher ei n
sai d heavyzs&hm&mmﬂiremmheoﬂﬂﬂﬂﬁgmdmmuenﬁeiysei forth in

eit h r SEQconQasI\IQc‘:ollltrg ant%gfg 8 JR agﬁoﬁc«u would have 110 si 1)ica[%e OC' onal

ant i body conprrsi i t In“and a Ehaj n, €rein said

| i ght chai ﬁ%éﬂ*ﬁ‘ﬂ?e 8gelt melifrationabl e and constant regions of the |ight
chain sequence set forth in SEQ ID NO 2, and wherein said heavy chain

oML ¢ S S AT IR Pk BB T ey ohi
d) a nonocl onalAn arepiis dnfi- %Dﬂ%nﬂbgrimgn@ndﬂplgdwne#Fathafnd a heavy chain,

sai dol i ght inﬁﬁa&gibbm\ﬁdagcua;nbmenp AAGhElCHROHBRE LR BEREAGrlaYs t he
nucl eot i de_sequence ..d heavy chain having

an amino atP%l §‘5"lf818ﬂ8°ém\§’ﬂ’é’3ffés§n%%}c ?"Iliglgﬁﬁlﬁqﬂé%fo i g’“s equence shown in
SEQ | D NO Bimuagetbbulin production by B @)ls thdt beverbroginpirad irearpatipody of any one of
precedi g §h&0E: ﬁhnncrb&lm d&}ratedg_n(%l]sq}n aT\é@ﬁﬂcﬁérrAss%ahgthﬁlﬂ'ahrgpg& i's

r econbi nant uced hod faor preparing
a |iquid pﬁ%@/ﬁg’&é PreRiles ToTpBSYEN orroR diiPt Yinseyesdnidghtnfi-Ehuo

nondsl onal manCLBORY (CLSaA disteridn) Dok Nethephnilss.i Agndiaretitdsahilagy sai d

CONMposi t i o ARy GAHR! i PS> &@bsdc@rm'nﬁ%cﬁmn%qeaﬁ mtehfgndy, an

anount of arginine inits acid ormé glnlne icient to
render to SETUEERTOSTE psoits hdWP apdani-GRPEMAL R -2/ bGPer i ng agent to
mai nt ai Nt kestpddmp TheSRiherladNBIsichienty, bailaEPrla@edihefBod RAdGand about pH

7.0, wherejB s cqacid buffer,

and wher ei 1n ﬂ tgdd{“ %Bw%g&cunad%ﬂ (lﬁ%@é@/ a?csdﬁcgcgl 1elf:‘ljt ed fromt he
gr odp cons’?"r&is"c‘ioh'gle Gf mh cell culture is 200 ul. AftegP dpypeselipgrropinga aaint | body

CH R-12. l&cﬂlﬂb@duﬁbath{aﬁt1§Haﬁmt¢dh$h&h)6hi:ﬁtdﬁﬁﬁaoﬂlﬁinhn kimed geposi ted with the

ATCC as P b) a nonocl onal
ant i body cdl‘?rruﬁerd Samﬁlgs EN 1nm’ltf:ﬁ]J)’-‘E@Iasi%nas géﬁ(ﬂjbemﬁeogvy chain, wherein said

| i ght chai n comppr¢ @é’gdlmﬁé haminriensiterd relird &0 dvestl) fropithred tage®BQ | D NO 2,
and wher elntmmdc&tehgmwbamomﬁmﬁoﬁm)ﬁlbewamp]ne *etkdwigequence set

for n ei a

m)négl enal an I%ﬁ’ H'gg o Jc%‘}lﬂporr i”glfoﬁtdl tg’r‘i% r&ﬁib t%‘i??ﬂ“ﬁ"ﬂ&ﬁ@ e A 82: hai n,

wher ei n sadags df pwdtate tl@hmenatemﬁmhasfe@edtfh@e\ﬂacrmabh@ ofind constant r egi ons
of the Ii gfmnugageb.nm%qnenp@ ﬂs%t cofi© ﬁrgnu.bgolﬁﬁq)rbﬂcmb;me and wherein

said heavy chain c e vari e and const ant ions of the
heavy chal‘i’?(fss‘%ﬁﬁf’ésﬁggjé%}‘:tiﬁ%ﬁaﬁ df’sﬁ“béi?? ¢ TeEtiiC %RI@“HO‘%PPSEQ | D NO 5;
d) a nonochemals adde inbenting comngpritiensfgmahd dnghdf iehaltuesafd: a heavy chain,

sai gyl i ght  ghaiD RaY A 2%, R 1R aC| d sequence encoded by the
nucl eoti de sequence shown 1 n SE NGO 1, and said heavy chain having

an anino aci d 4xyiperistansriyaanid C%%hﬂm}&fﬁ giteMatéejuence shown in
SEQ | D NO pBsduetioslof B cells stimulated byhhmbriEceibyackansbs @nbicliedy of any one of
precedi ng . i ody is

r econbi nanéte @q%?@ B%e%pmg]}cgon%cgsw m‘?‘? ésgdcgoéﬁaﬂaggﬁét al]tl)qne met hod of
claim42 or 43, wherein said corrp%s_l tion has an osnolality of 240




48. The nethod of any one of clainms 42 through 47, wherein said

buffering agent is a sodiumcitrate/citric acid buffer. 49. The
met hod of claim 48, wherein said conposition has a pH of about pH
5.5. 50. The nethod of claim42 or 43, wherein said conposition

is fornmulated to further conprise nethionine, polysorbate 20, or both
et hi oQiggysandeePol ysorbate 20, wherein said net B-ppin@enhsn present
is present 1 n said conposition at a concentration of about 0.5 nMto
about 20.0 mM and wherein said pol ysorbate 20 when present is
present in said conposition at a concentration of about 0.025%to
about O. l‘VGJ]()Wam)hody is no more Bidn 50% e thabReE] @ fheabtiynce Bithdihtagdndi N5 42
R L A L e o

present in"Sai rTP concentr at out to

about 50. Onafigeipant cfiect on T cbinduprdantipadsiaefiueson by Bfals-51, wherein sal d

ant agoni st anti - CD40 rmnocl onal antibody is present in said

conpQsitio concent r about 10.0 ng/mM to about 35.0
m9 Bug%s'?aji 'fm"ﬂff’% m ”aa)cfcﬁ};or"naceutlcal conposi tion

corrprl si ng t heTrronaeseltoticak Ofdlnmrﬂdﬂym@&{ﬁ Re ¢2im3tpd FLEF M P61l f r om t he

hybri doma mﬁb), plhied e Qﬂ&ﬂ%ﬁltﬁ@nm%ﬂ'eBMuAII%GmbRII&@@‘@L@S a

therapeut| 0 cti ctive inine inits
acidic for ¥a ﬁlfeﬂ%’q'gﬁﬁls?&rtw“gq ﬁ@ZWPlﬁé?ﬁt‘gﬂgg’fofﬁm? mV t o about
200 nmv an@a@ Bulifzend, ) ia §8hM cadonsmbuifcalpH 15®, byHcdhtigdirdé conposi ti on

W thhn a rpRae. pLeghaRautd Phedwih Fud- (?(QQUIEWBMO?(PIQS TVhEyf4 N said
buffering agent is so?)rg C|trateIC|tr|c id buffer at a

concent r at FEREd ML BYY a1 ATl aashes the @laWre cubated forl at 11, o
conposi t i a¥r°©vittcdifidrem HRitidns bf thestest sampley. edter hgpskes,Doloyd &cib ddaed Ng a cancer
or p re- mal Bygﬁkﬁﬁ%orpi@rnlql &b PB i @Lg/fnﬁpc?&rﬁ%@ 'la@@]&gnd%etdlﬁtl R0 gxpressing

cell he conposition of claimb use intreating a
subj ect ha’i‘}AW&Hdﬁ Oi FﬁHBéﬁﬁﬁ-Pt“i’ira?“ Hl“?é%‘? Mé‘dtstﬂ?ll ﬁﬁﬁ?ﬁrep #fseBase that is
assasi at edwashetl A B Boupd @Eidng a@eir}l iSrevealed by thc fbitionvfmet hod f or

i ncreasi ng,; A 2.12 obtainabl e
fromthe gpl l#’ﬁgégﬁ%gl %e :{Su{)slnﬁee epgstl&'?% Se%m the g?k%dgaos PTA-5543 in a
li quid pha‘?“i‘r‘ﬁ@'éﬁ*t@“é‘w”%rf‘ﬁéﬂ’ﬁb@’n sai d rret hod conprising formul ating
sai d conposition by conbining said nonoclonal antibody with about 50
mM to about 20 r‘ln‘ne, n.its or m i ni eHCl) and a
buf fering agen F%I rr31l1a| Atai n dtr%uwdhﬁem?o rc%ertaoneorm reﬂ llonerabét ween about
pH 300 ando° athseiong pf e gammnygtes] éﬂ‘ﬁt @dﬂnearﬂblafme\vqm@exargém aij s sodi um

ci trat e/ cididnich” mednbloddWf h&E cidhen® CcoOncentrati on of about 5 mMto about

20 mM thod for prepa har maceuti cal
conposi tion co‘?r% ‘iaﬁ%s ?'ﬁé’atﬁ%ﬁ%?gfagﬁﬁfmm%ﬁ% b ?/Spffl—ﬁ“%milﬁr 12 obt ai nabl e
fromthe hy:bcrahmma towdl pf thdspekilldém disiatt é’d‘\’m@ﬁmﬁ ingatioA PEEINaSAIPTA- 5543,

sal d met hqﬁlmm{mgdna bﬂan ipgﬁdawn@&lémuﬁaéoqmﬁgarpmfeteh&mo BYsafm@Nbi Ning s f“ d
ginine inits

ggl onal antlg %/ th a gut 50 v to1 about r 4

aci 47 ¢ f orTH &Y §FS ‘r‘fg“”fikfll UOAGHHOnLT B 38P icﬁflj’“&@seﬁﬁfc‘ t°61 i ntain the pH
of sai d compddily indicalyd tote rorpdrouitbypdtréicd) and about pH 7. 0 wher ei n
said bufferi ngAl@nQ tthe fore 5@%&5&1&{ fa§ l?e%n‘?éc%n%éd&so@rﬁ'dgmpdf} fat a
concentratjon of 20 g |st SEQUENCE
LI STI NG <ﬂ‘ﬁ@“ﬂ’&a“dXi‘aﬁ’@’feé‘?f@“@féﬂ’fClB"éFbOflPﬂdeﬁFaﬁ?}¥ ‘tﬁi’]meé’{"i“’“&hanﬁf e,
August us <=2 EeraiAnitaagoaid stodifirtibns Gl B: phastided otihin Bl sopag et | cal

Conpgsi ti %&néﬁglggns_PPOZBZZB. 0002 (325023)
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<150> 60/ 794, 011 <151> 2006-04-21 <160> 12 <170> Fast SEQ for W ndows
Version 4.0 <210> 1 <211> 720 <212> DNA <213> Artifici al

<220> <223> codi ng sequence for

Sequence

| ight chain of 12.12 human anti -c040

anti body <221> CDS <222> (1)...(720) <400> 1 atg gcg ctc cct gct cag

ctc
Leu
att

Ile
gag
du
agt

Ser

cag
Gn
ggg
Gy
aca
Thr

ctg ggg ctg cta atg

ctc tgg gtc tct 48 Met Ala Leu Pro Ala G n

LewoGhyrnbess Leu Met Leu Trp Val ser 151015 ggpuiseoadl; 999 gat
atg act cag tct cca ctc tcc ctg acc 96 Ay Ser Ser Ay Asp

Met Thr G n Ser Pro Leu Ser Leu Thr 202530 gtc a
gcc tcc atc tcc tgec agg tcc agt cag agc 144 Val

gtg
Val

ccg
Pro
aat

Asn
tct
Ser
gtc
Val

ctg
Leu

Al

a Ser Ile Ser Cys Arg Ser Ser A n Ser 354045 c

cc cct gga
Thr Pro Ay
tc ctg tat

g

d

jarieteeragtec tat tt at tgg tag el eeigionding 192
vy nsn PRUORAIORRHA o Tyl PO o | ye 5055

Lgu Leu Tyr
60 cca ggg

cca cag gtc ctg atc tct ttg ggt tct aat cgg gcc
Pro G n Valndi@tiohd RLARG Td Biboshey mRREORDANsMY 9 Al a
cct gac agg ttc agoTgRGIoAglCAUSATERRE ggCc aca gat
Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp
aaa atc agc aga gtg gaé”&l‘,“’t“b@’ag gat gtt ggg gtt
Lys Ile Ser Arg Val Qu Ala Gu Asp Val dy Val

240 Pro Ay
65707580 tcc
ttt 288 Ser
Phe 859095

tat tac 336
Tyr Tyr

A, The indications made below relate to the deposited microorganism or other biclogical material referred to in the
description on page 40, line 5

B. IDENTIFICATION OF DEPOSIT

Further deposits are identified on an

Name of depository institution
American Type Culture Collection

Address of deposilary institelion (including postal code and counlry)

10801 University Blvd.
Manassas, Virginia 20110-2209 USA

Date of deposit Accession Number

17 September 2003 PTA-5542

C. ADDITIONAL INDICATIONS {lcave biank if not applicable) This information is continwed on an

page 40, line 5; page 41, ling 2

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicalors are nof for alf designated States)

E. SEPARATE FURNISHING OF INDICATIONS (ieave blank if not appiicable)

The indications liste¢ below will be submitted to the International Bureau tater (specHy the general nature of the indications
e.g., “Accession Number of Deposit?)

For receiving Office use only For International Bureau use only

] Tnis sheet was recaived with the international application (] This sheet was recaived wilh the
Intemafional Bureau on;

Autharized officer Autharized officer

Form PCT/RO/134 (July 1998)
{1



100105110 tgc atg caa gct cga caa act cca ttc act ttc ggc cct ggg acc
384 Cys net Gn Ala Arg Gn Thr
115120125 gtg gat atc aga cga act gtg gct gca cca tct gtc ttc atc

aaa
Lys
ttc
Phe
act

Thr

gag
du
aac
Asn
tac
Tyr

gag
Au
agc
Ser

ccg 432 val

Asp Ile Arg Arg Thr

Pro Phe Thr Phe Ay Pro Ay Thr

Val Ala Ala Pro Ser Val Phe Ile

Pro 130135140 325023seglist cca tct gat gag cag ttg aaa tct gga

QCGVOtzﬁJm%% gtg tgc
a Ser Val Val

aaa gta cag tgg
Lys Val

cag gag agt gtc

gcc
Al a
tcc
Ser
agc
Ser
aaa
Lys
tcg
Ser

2 <211>

ctg 480 Pro
Cys
aag gtg gat
Lys Val Asp
aca gag cag
Mal _Thr Qu dn

Gn Trp

n 3 u _Ser

ser Asp G UplypshPledsys Ser Ay

Leu 145150155160 ctg aat aac ttc tat ccc aga

528 Leu Asn Asn Phe Tyr Pro Arg
165170175 aac gcc ctc caa tcg ggt
gac576 Asn Ala Leu G n Ser Gy

ct

Applicant’s o

o & 8YC 3660k SoasHnst 9

Asp 180185190 agc aag gac agc acc
ag( '"gﬁ%’a[ Ao ys Adp Ser Thr

Le

cac

Hi

ccc
Pro
239
chain of 12.

OCI LILILL! LCU 111 LCU

aaa gtc tac gcc tgc gaa

Set—tys—19520662065—¢gcd gac tac

gtc acc cat cag 672 Ala Asp Tyr

S Lys ValINDBATIONE RELATING TGDEPOSEHD MICROOREIMMISME N 210215220 ggc ctg

Val Thr Lys Ser
<212> PRT <213> Ar

ET?ECI

gtc aca aag é{!j'@“ﬂ&'*@'%%cpé\ygﬁg@h gag tgt tag 720 Ay Leu

rg Gy GQu Cys * 225230235 <210>
al Sequence <220> <223> Li ght

12 human anti-CD40 anti body

A. The indications made below relate to the deposited mitracrganism or other biological material refemred to in the

description on page 40, line 5

B, IDENTIFICATION OF DEPOSIT

Further deposits are identified on an

Name of depositery institution

American Type Culture Collection

Address of depositary institution (including postal coda and country}
10801 University Blvd.

Manassas, Virginia 20110-2209 USA

Date of deposit

17 September 2003

Accession Number

PTA-5543

C. ADDITIONAL INDICATIONS fleave biank if not applicable)

This information is continued on an

page 40, line 5; page 41, line 2; page 67, line 17

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicators are not for aii designated Stales)

E. SEPARATE FURNISHING OF INDICATIONS fleave blank if nof applicabia)

The indications listed below will be submitted to the Intemational Buseau later (specify the general nature of the indications
e.g., “‘Accession Number of Deposit’)

For receiving Office use only

For International Bureau use only

[C1 This sheet was received with the

|:| This sheet was received with the international application
Inteznational Bureau on:

Authorized officer Authorized officer

Form PCT/RQ/134 (July 1998)
: -90-




<400> 2 Met Ala Leu Pro Ala G n Leu Leu Gy Leu Leu Met Leu Trp Val
Ser 151015 Gy ser Ser Ay Asp Ile Val Met Thr Gn Ser Pro Leu Ser
Leu Thr 202530 val Thr Pro Ay GQu Pro Ala Ser Ile Ser cys Arg Ser
Ser A n Ser 354045 Leu Leu Tyr Ser ASn Ay Tyr ASn Tyr Leu Asp Trp
Tyr Leu A n Lys 505560 Pro Gy Gn Ser Pro An Val Leu Ile Ser Leu
Ay Sewo s Ala 65 70 75 80 Ser Gy Val Propfspshi@sdie Ser Gy
Ser Ay Ser Ay Thr Asp Phe 859095 Thr Leu Lys Ile Ser Arg Val GQu
Ala Gu Asp Val @Ay Val Tyr Tyr 100105110 Cys Met G n Ala Arg G n Thr
Pro Phe Thr Phe Ay Pro Ay Thr Lys 115120125 val Asp Ile Arg Arg Thr
Val Ala Ala Pro Ser Val Phe Ile Phe Pro 130135140 Pro Ser Asp Gu Gn

Leu Lys Ser Ay Thr Ala Ser Val Val Cys Leu 145150155160 Leu ASn ASn
Phe ﬁ GQu Ala Lys Val Gn Trp Lys Val Asp 165170175 Asn Al a
Leu e Asn Ser Gn Gu Ser Val Thr Qu dn Asp 180185190 Ser

LY S ASD T e SemiiowmiidinauSe | | Y'S
y P X wersity BIVR ¥ Mo mar, VA 20207 « Telopbonet 7UD-303-2700 » PAK: TO-965-5745 y

EUDAREST TREATY ON THE INYERNATIONAL RECOGNITION OF -
THE DEROSTI OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEVURE

: INTERNATIONAL FORM
RECEIFT IN THE CASE OF AN ORIGIVAL DEPGSIT ISSUED PURSUANT TO RULE 7.3
AND VIAEXLITY STATREMENT ISSUED PURRUANT TO RULE 14,
T {Name wnd Address of Depoattor or Atlormey)

Chirom Casporadon
Attits Karen Van Nooy
4560 Horon Smreet
Emeryvills, OA 94508

Depuilted v Belrl€oR  Chirem Qorpsrackn

FdentRostion Rosference by Deppattors - Patect Beposit Desiguation
Mouse Hybridoma I31.258.5.9: CMGCHINT PTA-S542

Meuro Hyteideme 15388201006, 12,12 CMOCKI2056 PTA-5543

‘Tha Quppeits Yore medompanied hy: __ a selentific dexcriplion _a proposed taionantlc description indicated

- whave. The deposits wers recetved SepTembticy 17, 2003 ; ori ¢
e September 17,2003 by this Interantional Depwsitory Anthority aud have

ATYOUR REQURST: X, Wo will infor yout of requcrty for the sirains for 30 yencs,
‘Wl straing wil be made Avallable ita pareni ofmce signatory to the BEndxpest Treaty cortifis obe's right to

receivs, or I a U.S. Batent by joywed o3ty the siraing, nod ARG by fsteucted by the United Btator Pateut &
+k Ol or the depositor fo release said sirafns,

IF tho quitures skould dio or be dextroved during the offective term of the depasit, St shall be your
respousibility to replnec themn with Living cultures of the same. ° ~ “yem

l“wl 201 o m“‘s‘ ml' a “mplel W mziu "51““5“- Tﬁg United Gtates wud u ‘m © thet soun -
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195200205 Ala Asp Tyr GlL1 LyS His Lys Val Tyr Ala Cys G u Val Thr

Hs Gn 210215220 Ay Leu Ser Ser Pro Val Thr Lys Ser Phe
A u Cys 225230235 <210> 3 325023seglist <211> 2016 <212>
Artificial Sequence <220> <223> Codi ng sequence for heavy
12.12 human anti-CD40 antibody (with introns) <400> 3 atg
ctg agc tgg gtt ttc ctt gtt gct att tta aga ggt48 gtc cag

cag ttg gtg gag tct ggg gga ggc gtg gtc cag96 cct ggg agg

Asn Arg Ay
DNA <213>
chai n of
gag ttt ggg
tgt cag gtg
tcc ctg aga

ctc tcc tgt gca gcc tct gga ttc acc ttcld4 agt agc tat ggc atg cac
tgg gtc cgc cag gct cca ggc aagChddMBtg 192 gag tgg gtg gca.gtt ata
tca tat gag gaa agt aat aga tac cat gca 240 gac tcc gtg aag ggc cga
ttc acc atc tcc aga gac aat tcc aag atc 288 acg ctg tat ctg caa atg
aac agc Ictc agaalﬂeliqlgdghag‘ﬂﬁc@dgalgmhp@itgﬁ&ﬁnmaitsing.ac tgt gcg aga gat

ote acc gte Aaengesis e Efo s dit pifosss €l S00 . "CCc Cl

0C Gor6sHyldaGéallg@etiAPbn B BerdGeherSih sd@thol8forkntibody is capable of

specifically binding to a human CD40 antigen expressed on the surface of a human B

cell, said monoclonal antibody being free of significant agonist activity when bound to

the CD40 antigen expressed on the surface of said B cell;

an amount of arginine in its acidic form (arginine-HCl) sufficient to render

said composition near isotonic; and

a buffering agent to maintain the pH of said composition within a range

from about pH 5.0 to about pH 7.0, wherein said buffering agent is a citrate/citric acid

buffer;

wherein said anti-CD40 monoclonal antibody is selected from the group consisting of:

a) the monoclonal antibody CHIR-12.12 obtainable from the
hybridoma cell line deposited with the ATCC as Patent Deposit No. PTA-5543;

b) a monoclonal antibody comprising a light chain and a heavy chain,

wherein said light chain comprises the amino sequence set forth in SEQ ID NO:2, and

wherein said heavy chain comprises the amino acid sequence set forth in either SEQ ID

NO:4 or SEQ ID NO:5;

€) a monoclonal antibody comprising a light chain and a heavy chain,

wherein said light chain comprises the variable and constant regions of the light chain
sequence set forth in SEQ ID NO:2, and wherein said heavy chain comprises the variable
and constant regions of the heavy chain sequence set forth in either SEQ ID NO:4 or SEQ
ID NO:5;

d) a monoclonal antibody comprising a light chain and a heavy chain,
said light chain having an amino acid sequence encoded by the nucleotide sequence
shown in SEQ ID NO:1, and said heavy chain having an amino acid sequence encoded by
the nucleotide sequence shown in SEQ ID NO:3; and

€} the monoclonal antibody of any one of preceding items a}, b), ¢},

and d), wherein said antibody is recombinantly produced in a CHO cell line.
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aca
acg
ccg
acc
aat

cca
tgc
agg

gct cagZgga &é@cggposetm%ﬂgu@éiw
Cathrdtdut 398 ndnHfi/

gcg
gtg
gct

gtg
cac
gca
ctg
cce

gcc
tcg
gtc
ccce
aag
cag
gac
cgt

ctg
t gg
cta
tcc
CCC
gga
gca
ctg

tgg gct cag acc
cct aag ccc acc cca aag gcc aaa ctc tcc act ccc tca gct cgg
cct tct cte

%

tgc
tca
tcc
agc
aacC
agg

cgg
cct ctt

ggc
aac

cag
agc
agc
ggg
tcc

ctg
ggc
tca
ttg
acc
gtg
cta
caC

gtc
gcc
gga
ggc
aag
tct
tgc

3 s 5fin Lo in

c cca ga
gcc caa’atc ﬁf}c?rﬂgosglf

aag
ctg
ctc
acc
gtg
gct
agt

l?ftr%m ﬁ@é c

gac
acc
tac
cag
gac

gga
ccc

C

ttc
ggc
ctc
tac
aag aga
agc cag
agt cca
tct gcc

tac
agc
tcc
acc

cce
gtg
agc
atc
gtt
gct

ggg9
cgc

gaa
cac
agc
tgc
ggt

cag
cag
ccc

ccg
acc
gtg
aac
gag
cgc
caa
act

e@aosggf&’ ftaéﬁ" ateclelity

caa, tct

°g°°8%eé‘“3‘é?!‘

§§ bR EREmBPEL. CCC tgC aca caa agg ggc agg
gc caa gag ccatat ccg gga gga ccc tgc ccc

e bufrentl,

0C Cag@iflGs sHoat 980 € £boBETO0GANI, Cag Cctc aag gcg gga cag gtg ccc
agt agc ctg cat cca ggg aca ggc ccc agc cgg gtg ctg aca cgt

cct cca tct ctt cct cag cac ctg aac tcc tgg ggg gac cgt cag
tcc tet 4s4ce gh6,

ctg agg tca cat gc

85 SR A oA Skt

t cagagts dboat LotV ggtboac?f Yy acg gcg tgg agg tgc ata atg cca
caa agc cgc ggg agg agc agt aca aca gca cgt acc gtg tgg tca
tcc tca ccg tcc tgc acc agg act ggc tga atg gca agg agt aca
gca aggstct TREcHEFosARE of Eldint §,0vKeidn GeCofiéentrhtich (TRaIdda Hebi

CCa aag CCa aag

gg@senids 2ot Hye

gadeie 3 PR pE

tg gga ccc gtg ggg tgc gag ggc cac atg gac
ca ccc tct gcc ctg aga gtg acc gct gta cca

tct gtc cct aca ggg cag ccc cga gaa cca cag gtg tac acc ctg
cca tcc cgg gag gag atg acc aag aac cag gtc agc ctg acc tgc
gt ¢ aaabggc Thecamspostiou obgny gaof elkitngthraigh Sgabertingaigdyifageg aat 1824
(aag acc acg cct ccc gtg ctg gac tccl872

aac

B feig B

gt g528
ttc576
gt g624
gt g672
agg720
tcc768
ggc816
cat 864
gca 912
t gc960

t gal008
acalO056
agallo4
taa 1152
tag 1200
cca 1248
tct 1296
ccc 1344
agg 1392
aga 1440
gcg 1488
agt 1536
tct 1584
agale32
accl1l680
cccl728
ctgl776

390 aag ctc acc gtg gac aag agc aggl9o20

tgg cag cag ggg aac gtc ttc tca tgc tcc gtg atg cat gag gct ctgl9oe8

pH 5.5.

HCI at a concentration of about 50 mM to about 200 mM.

HC at a concentration of about 100 mM to about 175 mM.

10.

HCl at a concentration of about 150 mM.

11.

agent is about 5 mM to about 20 mM.
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The composition of claim 6, wherein said composition has a pH of about

The composition of claim 1, wherein said composition comprises arginine-

The composition of claim 8, wherein said composition comprises arginine-

The composition of ¢claim 9, wherein said composition comprises arginine-

The composition of claim 8, wherein the concentration of said buffering



cac aac cac tac acg cag aag agc ctc tcc ctg tct ccg ggt aaa tga 2016
<210> 4 <211> 469 <212> PRT <213> Artificial Sequence <220> <223>
Heavy chain of 12.12 human anti-CD40 anti body <400> 4 Met Qu Phe Ay
Leu Ser Trp Val Phe Leu Val Ala Ile Leu Arg Ay 151015 val @ n Cys
G@n Val Adn Leu Val Qu Ser Ay Ay Ay Val vVal @dn 202530 Pro Ay
Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe 354045
325023sec: 1-1ist Ser ser Tyr Ay Met His Trp Val Arg Gn Ala Pro Ay
Lys Gy Leu 505560 G.u Trp. val Al a val IIe Ser Tyr Au @ u Ser Asn
Arg Tyr Hs Abs cewpqﬁtl%ofg?@lmsla whgreiggpi wéfcr@aﬂgavfgs pEAYR, |1 e Ser

Ar Soudl r Leu
N gcxmcﬁﬁgacﬁ(%uilfé{' arld \ghe\?g]?ﬁx?ggﬂl%gtﬁtaﬂﬁ _IQE)réeﬁglléﬁfferﬁsg'h&%ﬁtli fﬁ?ﬁks 5@6 ay dy

| | emM,and\szid GmopdSitionapa pHpf ahout pH$120125 Trp Ay Gn Ay Thr Leu val
Thr Val Ser Ser Ala Ser Thr Lys Gy 130135140

13.  The composition of claim 12, wherein said composition comprises

arginine-HCl at a concentration of about 150 mM.
14,  The composition of claim 1, further comprising a surfactant.
15.  The composition of claim 14, wherein said surfactant is polysorbate 20.

16.  The composition of claim 15, wherein said surfactant is polysorbate 20 at

a concentration of about 0.001% to about 1.0% (w/v).

17.  The composition of claim 16, wherein said composition comprises

polysorbate 20 at a concentration of about 0.025% to about 0.1% (w/v).
18,  The composition of claim 1 or ¢laim 14, further comprising methionine in
an amount sufficient to inhibit oxidation of at least one oxidizable amino acid residue in

said anti-CD40 monoclonal antibody during storage of said composition.

19.  The composition of claim 18, wherein said composition comprises

methicnine at a concentration of about 0.5 mM to about 20.0 mM.

20.  The composition of claim 19, wherein said composition comprises

methionine at a concentration of about 1.0 mM to about 20.0 mM.

21.  The composition of claim 20, wherein said composition comprises

methionine at a ¢ongentration of about 5.0 mM.
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Pro Ser Val Phe Pro Leu Ala Pro Ala Ser Lys Ser Thr ser Ay Ay 145

150 155 160 Thr Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro GQu

Pro Val 165170175 Thr Val Ser Trp Asn Ser Ay Ala Leu Thr Ser @y Val
Hi s Thr Phe 180185190 Pro Ala val Leu Gn Ser Ser Gy Leu Tyr Ser Leu
Ser Ser Val Val 195200205 Thr val Pro Ser Ser Ser Leu Gy Thr Gn Thr
Tyr Ile cys Asn Val 210215220 Asn His Lys Pro Ser Asn Thr Lys val Asp
Lys Arg val Qu Pro Lys 225230235240 Ser cys Asp Lys Thr His Thr Cys
Pro Pro Cys Pro Ala Pro G u Leu 245250255 Leu Ay Gy Pro ser Val Phe
Leu Phe % o B copiRospios aigay enepltlims bthwegh2d, wherehwspid| | e Ser Arg Thr

Pr : ;- ;fésg : r Hs Gu Asp Pro
d %t%dlﬂm}@/rgl épgomoé#%a%ﬁbo%fs /&Spnt\g]‘%‘/m%é?rﬁg%gtgg%%go G u val H's Asn
Al eoricyrgration of sbwufP.d my/! 1Glabow®50.0Gginiyr Asn Ser 305310315320 Thr Tyr

Arg Val Val Ser Val Leu Thr Val Leu Hs Gn Asp Trp Leu 325330335 Asn
Gy Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Al a 340345350

23,  The composition of claim 22, 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.

24.  The composition of ¢laim 23, 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.

25.  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.

26.  The composition of claim 1, wherein said composition is stable at about

25°C for a period of at least 3 months.

27. A stable liquid pharmaceutical composition comprising an antagonist anti-
CD40 monoclonal antibody 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 compesition 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, wherein said antagonist anti-
CD40 monoclonal antibody is selected from the group consisting of:

a) the monoclonal antibody CHIR~12.12 obtainable from the
hybridoma cell line deposited with the ATCC as Patent Deposit No. PTA-5543;

b) a monoclonal antibody comprising a light chain and a heavy chain,
wherein said light chain comprises the amino sequence set forth in SEQ ID NO:2, and
wherein said heavy chain comprises the amino acid sequence set forth in either SEQ ID
NO:4 or SEQ ID NO:5;
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Prolle Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg Qu Pro

355360365 G n val Tyr Thr Leu Pro Pro Ser Arg GQu G u net Thr Lys Asn
G n 370375380 val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro ser Asp
Ile Ala 385390395400 val GQu Trp Au Ser Asn Gy Gn Pro Gu Asn Asn
Tyr Lys Thr Thr 405410415 Pro Pro Val Leu Asp Ser Asp Gy Ser Phe Phe
Leu Tyr ser Lys Leu 420425430 Thr val Asp Lys Ser Arg Trp Gn Gn Qy
Asn Val Phe Ser Cys Ser 435440445 val net HHs Gu Ala Leu H's Asn Hi s
Tyr Thr G n Lys ser Leu ser 450455460 Leu Ser Pro GgeELys 465 <210> 5

<211> 469 <2¢b> pr|oagalonal aptiiofdy epraprisingop dight ehaip susha

y@shaipavy chain

L A oS Y AR s PP

sequence set forth in SEQID NO:2, and wherein said heavy chain comprises the variable
and constant regions of the heavy chain sequence set forth in either SEQ I DNO:4 or SEQ
ID NO:5;

d) a monoclonal antibody comprising a light chain and a heavy chain,
said light chain having an amino acid sequence encoded by the nucleotide sequence
shown in SEQ ID NO:1, and said heavy chain having an amino acid sequence encoded by
the nucleotide sequence shown in SEQ ID NO:3; and

e) the monoclonal antibody of any one of preceding items a), b), ¢),

and d), wherein said antibody is recombinantly produced in a CHO cell line.

28.  The composition of claim 27, wherein said composition comprises
arginine-HCI at a concentration of about 150 mM, and the buffering agent is sodium
citrate/citric acid at a concentration of about 5 mM to about 20 mM, wherein said
composition has a pH of about 5.0 to 6.0 and an osmolality of about 250 mmol/kg to
about 330 mmol/kg.

29.  The composition of claim 27, wherein said composition further comprises
methionine, polysorbate 20, or both methionine and polysorbate 20, wherein said
methionine when present is present in said composition at a concentration of about 0.5
mM to about 20.0 mM, and wherein said polysorbate 20 when present is present in said

composition at a concentration of about 0,025% to about 0.1% (w/v).

30.  The composition of any one of claims 27 through 29, wherein said
antagonist anti-CD40 monoclonal antibody is present in said composition at a

concentration of about 10.0 mg/ml to about 35.0 mg/ml.
31.  The composition of claim 30, wherein said antagonist anti-CD40

monoclonal antibody is the monoclonal antibedy CHIR-12.12 obtainable from the
hybridoma cell line deposited with the ATCC as PTA-5543.
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325023secilist Val Gn Cys Gn Val Gn Leu val Gu Ser Ay Ay Ay
Val Val G n 202530 Pro Gy Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser
Ay Phe Thr Phe 354045 Ser ser Tyr Ay nmet Hs Trp Val Arg Gn Al a
Pro Ay Lys Gy Leu 505560 A u Trp val Ala val Ile Ser Tyr Au Gu
Ser Asn Arg Tyr His Ala 65707580 Asp Ser Val Lys Ay Arg Phe Thr Ile
Ser Arg Asp Asn ser Lys Ile 859095 Thr Leu Tyr Leu G n Met Asn Ser
Leu Arg Thr Qu Asp Thr Ala Val 100105110 Tyr Tyr Cys Ala Arg Asp Ay
Ay Ile Ala Ala Pro Jy Pro Asp Tyr 115120125 Trp Ay Gn dy Thr Leu
val Thr ¥al 3bf cegaposiios ageqrding fo anyongpfclaigyiizthrough pl dordise inyaj  Phe Pro

Le :  eaf Tl n 160 Thr Al a
A ;iréﬁg@%@%’gaﬁ%la @aﬁﬁ‘"ﬁi?r A’E‘%h aht cighdi ) that i dschothebrin 00, 7078
Val CI3H)-exbressiaguelBer Ay Ala Leu Thr Ser Ay Val H's Thr Phe 180185190

Pro Ala Val Leu Gn Ser Ser Gy Leu Tyr Ser Leu Ser Ser val val
195200205 Thr Val Pro Ser Ser Ser Leu Gy Thr Gn Thr Tyr Ile cys Asn

Val 33.  The composition of claim 32, wherein said cancer is characterized by

neoplastic B cell growth.

34.  The composition of claim 33, wherein said cancer is selected from the
group consisting of non-Hodgkin’s lymphoma, chronic lymphocytic leukemnia, multiple
myeloma, B cell lymphoma, high-grade B cell lymphoma, intermediate-grade B cell
lymphoma, low-grade B cell lymphoma, B cell acute lympohoblastic leukemia,
Hodgkin's disease, plasmacytoma, follicular lymphoma, follicular small cleaved
lymphoma, follicular large cell Ilymphoma, follicular mixed small cleaved lymphoma,
diffuse small cleaved cell lymphoma, diffuse small lymphocytic [ymphoma,
prolymphocytic leukemia, lymphoplasmacytic lymphoma, marginal zone lymphoma,
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.

3s. The composition of claim 32, wherein said cancer is a non-B cell

hematological malignancy.

36.  The composition of claim 35, wherein said malignancy is selected from
the group consisting of acute leukemias, myeloblastic leukemias, acute myelocytic
leukemias, promyelocytic leukemia, myelomonocytic leukemia, monocytic leukemia,

erythroleukemia, chronic myelocytic leukemia, and polycythemia vera.

37.  The composition of claim 32, wherein said cancer is a solid tumor

comprising neoplastic cells expressing CD40 antigen,
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210215220 Asn His Lys.Pro ser Asn Thr Lys val Asp Lys Arg Val

Pro Lys Asp Thr 260265270 Leu Met Ile Ser Arg Thr Pro G u val

val

Trp

val Val Asp Val 275280285 Ser H's Gu Asp Pro Gu val Lys Phe Asn
Lys Pro

Tyr Val Asp Gy Val 290295300 Qu val H's Asn Ala Lys Thr

Arg Qu Qu Gn Tyr Asn Ser 305310315320 Thr Tyr Arg Val val

Leu Thr Val Leu Hi's Gn Asp Trp Leu 325330335 ASn Gy Lys Qu Tyr
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala 340345350 Pro Ile G u Lys Thr

Il'e Ser skys %@cMﬁOS ¥ oFtBink 5, egelﬁdiﬁ &1 t3moE 93 BedFrdm Val
u u nmet Thr

Leu Pro Pro Ser
Th rthecgzsup_msidang Q@/lgngatayciﬁlbma *ﬁyaastllqamr@ma depiah k:acmbmaMBQOSQMOO val

Lys Asn G n 370375380 val

carcu‘E)ma coI(?n cr:ar(':ol‘%oma u¥mary%ladder cgrclilno'?‘nsa h\'%sr carc}/no gas-tll-‘lty Thr

carcinoma, prostate cancer, renal cell carcinoma, nasopharyngeal carcinoma, squamous

cell carcinoma, thyroid papillary carcinoma, cervical carcinoma, and sarcomas.

39.  The composition of claim 32, wherein said pre-malignant condition is

monoclonal gammopathy of undetermined significance (MGUS).
40.  The composition according to any one of claims 1 through 31 for use in
treating a subject having an inflammatory disease or autoimmune disease that is

associated with CD40-expressing cells.

41.  The composition of claim 40, wherein said inflammatory disease or

autoimmune disease is selected from the group consisting of systemic lupus erythematosus

(SLE), discoid lupus, lupus nephritis, sarcoidosis, juvenile arthritis, rheumatoid arthritis,

psoriatic arthritis, Reiter’s syndrome, ankylosing spondylitis, gouty arthritis, rejection of

an organ or tissue transplant, graft versus host disease, multiple sclerosis, hyper IgE

syndrome, polyarteritis nodosa, primary biliary cirrhosis, inflammatory bowe! 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, irnmune complex disease, chronic fatigue immune dysfunction

syndrome (CFIDS), polymyositis and dermatomyositis, cryoglobulinemia, thrombolysis,

cardiomyopathy, pemphigus vulgaris, pulmonary interstitial fibrosis, sarcoidosis, Type I

and Type II diabetes mellitus, type 1, 2, 3, and 4 delayed-type hypersensitivity, allergy or

allergic disorders, asthma, Churg-Strauss syndrome (allergic granulomatosis), atopic

dermatitis, allergic and irritant contact dermatitis, urtecaria, IgE-mediated allergy,

atheroscleross, vasculitis, idiopathic inflammatory myopathies, hemolytic disease,

Alzheimer's disease, and chronic inflammatory demyelinating polyneuropathy.
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Au Pro

Lys 225230235240 ser cys Asp Lys Thr H's Thr Cys Pro Pro Cys Pro Al a
Pro A u Leu 245250255 Leu Gy Ay Pro ser Val Phe Leu Phe Pro Pro Lys



405410415 Pro Pro val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys
Leu 420425430 Thr val Asp Lys ser Arg Trp Gn Gn Gy Asn Val Phe Ser
Cys Ser 435440445 val nmet Hs Gu Ala Leu H's Asn H's Tyr Thr G n Lys
Ser Leu Ser 450455460 Leu Ser Pro Ay Lys 465 <210> 6 <211> 239 <212>
PRT <213> Artificial Sequence <220> <223> Light chain of 5.9 human
anti-CD40 anti body 325023seglist <400> 6 Met Ala Leu Leu Ala G n Leu
Leu Ay Leu Leu Met Leu Trp Val Pro 151015 Ay Ser Ser Ay Ala lle
Val Met Thr Gn Pro Pro Leu Ser_Ser Pro 202530 Val Thr Leu Ay Gn
Pro Al a4er methed fanynereasigs siabilitesf agjapti-€d}403n0rmalonal antibody in

a liquid pharmaceutical composition, said method comprising formulating said
composition by combining said anti-CD40 monoclonal antibody, an amount of arginine-
HCI sufficient to render to said composition near isotonic, 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 a citrate/citric acid buffer, and wherein said anti-CD40
monoclonal antibody is selected from the group consisting of:

a) the monoclonal antibody CHIR-12.12 obtainable from the
hybridoma cell line deposited with the ATCC as Patent Deposit No. PTA-5543;

b) a monoclonal antibody comprising a light chain and a heavy chain,
wherein said light chain comprises the amino sequence set forth in SEQ ID NO:2, and
wherein said heavy chain comprises the amino acid sequence set forth in either SEQ ID
NO:4 or SEQ ID NO:5;

c) a monoclonal antibody comprising a light chain and a heavy chain,
wherein said light chain comprises the variable and constant regions of the light chain
sequence set forth in SEQ ID NO:2, and wherein said heavy chain comprises the variable
and constant regions of the heavy chain sequence set forth in either SEQ I DNO:4 or SEQ
ID NQO:5;

d) a monoclonal antibody comprising a light chain and a heavy chain,
said light chain having an amino acid sequence encoded by the nucleotide sequence
shown in SEQ ID NO:1, and said heavy chain having an amino acid sequence encoded by
the nucleotide sequence shown in SEQ ID NO:3; and

e) the monoclonal antibody of any one of preceding items a), b), ¢),

and d), wherein said antibody is recombinantly produced in a CHO cell line.

43. A method for preparing a liquid pharmaceutical composition comprising
an anti-CD40 monoclonal antibody, said method comprising formulating said
composition by combining said anti-CD40 monoclonal antibody, an amount of arginine
in its acidic fdrm (arginine-HCI) sufficient to render to said composition near isotonic,
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 a citrate/citric acid buffer, and wherein said

anti-CD40 monoclonal antibody is selected from the group consisting of:
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Leu Val H's Ser Asp Ay Asn Thr Tyr Leu Asn Trp Leu Gn Gn Arg
505560 Pro Ay Gn Pro Pro Arg Leu Leu Ile Tyr Lys Phe Phe Arg Arg
Leu 65 70 75 80 Ser Gy Val Pro Asp Arg Phe Ser Ay Ser Ay Ala Ay
Thr Asp Phe 859095 Thr Leu Lys Ile Ser Arg Val Gu Ala Qu Asp Val
Gy Val Tyr Tyr 100105110 Cys nmet G n Val Thr G n Phe Pro H's Thr Phe
Ay Gn @y Thr Arg 115120125 Leu Qu lle Lys Arg Thr Val Ala Ala Pro
Ser Val Phe Ile Phe Pro 130135140 Pro ser Asp Qu Gn Leu Lys Ser

Gy Thr Ala Ser Val val Cys u.l 55160 Le n Asn Phe Tyr Pro
Arg Gu Ala Bys VHie iegnqelppa] ap ‘g@dvﬁiﬁgs fagla?@ﬁi’gﬁaé&gﬁhw a Leu Gn Ser
Ay &bn%"ée]lcﬁrﬁ dg:ééltgtﬂvﬂ{ eA’fU‘ICgl"atgﬂt'bc?@ Sdx.Ser Lys Asp Ser
Thr Tyr Ser hr Leu Thr Leu Lys 195200205 Ala Asp Tyr

Ju Lys H s b)/s vamourwlorml sntibpdy @ropriging aflight phain @ide lErepdBdR0 Ay Leu
Ser_,Ser.

< e S enflporsS Bl i S ey ot s G2 30 255 <2107 7

wherein said heavy chain comprises the amino acid sequence set forth in either SEQ ID
NO:4 or SEQ ID NO:5;

) a monoclional antibody comprising a light chain and a heavy chain,

wherein said light chain comprises the variable and constant regions of the light chain
sequence set forth in SEQ ID NO:2, and wherein said heavy chain comprises the variable
and constant regions of the heavy chain sequence set forth in either SEQ I DNO:4 or SEQ
ID NO:5;

d) a monoclonal antibody comprising a light chain and a heavy chain,
said light chain having an amino acid sequence encoded by the nucleotide sequence
shown in SEQ ID NO:1, and said heavy chain having an amino acid sequence encoded by
the nucleotide sequence shown in SEQ ID NO:3; and

€) the monoclonal antibody of any one of preceding items a), b), ¢),

and d), wherein said antibody is recombinantly produced in a CHO cell line.

44.  The method of claim 42 or 43, wherein said composition has an osmolality
of 240 mmol/kg to 360 mmol/kg.

45.  The method of claim 42 or 43, wherein the concentration of said buffering
agent is 5 mM to 100 mM, and 50 mM to 200 mM arginine-HCl is combined with said
anti-CD40 monoclonal antibody and said buffering agent.

46.  The method of claim 45, wherein the concentration of said buffering agent
is about 5 mM to about 20 mM, and about 100 mM to about 175 mM arginine-HCl is

combined with said anti-CD40 monoclonal antibody and said buffering agent.

47.  The method of claim 46, wherein the concentration of said buffering agent
is about 10 mM, and about 150 mM arginine-HCl is combined with said anti-CD40

monoclonal antibody and said buffering agent.
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<220> <223> Heavy chain of 5.9 human anti-CD40 anti body <400> 7 Met
Ay Ser Thr Ala Ile Leu Ala Leu Leu Leu Ala Val Leu Gn Gy 151015
Val Cys Ala Au Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys
202530 Pro Gy GQu Ser Leu Lys Ile Ser Cys Lys Ay Ser Gy Tyr Ser
Phe 354045 Thr Ser Tyr Trp Ile Ay Trp Val Arg Gn Met Pro Gy Lys
Gy Leu 505560 Gu Trp Met Ay Ile Ille Tyr Pro Ay Asp Ser Asp Thr
Arg Tyr Ser 65707580 Pro ser Phe Gn Gy Gn Val Thr Ile Ser Al a Asp
Lys Ser Ile Ser 859095 Thr Ala Tyr Leu Gn Trp Ser Ser Leu Lys Al a
Ser Asp Thr Ala net 100105110 Tyr Tyr Cys Ala Arg Gy Thr Ala Ala Ay

Arg As 1P gf(%%g I y Gn @y
Thr Thr \/al m{ rigéf‘iodséeﬁan%aﬂé g?',gl r%g‘i] d@gﬁvh@%ﬂ gﬁ bu ro Ser Val
Phexgéhtds 4 sadivkh eititelwittic aci®dnfftrys 145150155160 ser Thr Ser G y Ay Thr

Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr

49.  The method of claim 48, wherein said composition has a pH of about pH
5.5.

50.  The method of claim 42 or 43, wherein said composition is formuiated to
further comprise 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).

51, The method of any one of claims 42 through 50, wherein said antagonist
anti-CD40 monoclenal antibody is present in said composition at a concentration of about

0.1 mg/ml to about 50.0 mg/ml.

32. The method of claim 51, wherein said antagonist anti-CD40 monocional
antibody is present in said composition at a concentration of about 10.0 mg/ml to about
35.0 mg/ml.

53. A stable liquid pharmaceutical composition comprising the monoclonal
antibody CHIR-12.12 obtainable from the hybridoma cell line deposited with the ATCC
as PTA-5543 as a therapeutically or prophylactically active component, arginine in its
acidic form (arginine-HCI) at a concentration of about 50 mM to about 200 mM, and a
buffering agent to maintain the pH of said composition within a range from about pH 5.0
to about pH 7.0, wherein said buffering agent is sodium citrate/citric acid buffer at a

concentration of about § mM to about 20 mM.

54.  The composition of ¢laim 53 for use in treating a subject having a cancer

or pre-malignant condition that is associated with CD40-expressing cells.
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165170175 Phe Pro A u Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu Thr
Ser 180185190 Ay val H's Thr Phe Pro Ala Val Leu Gn Ser Ser Ay Leu
Tyr Ser 195200205 325023seci 11st Leu Ser Ser Val Val Thr Val Pro Ser
Ser Ser Leu Ay Thr Gn Thr 210215220 Tyr Ile Cys Asn Val Asn H s Lys
Pro Ser Asn Thr Lys Val Asp Lys 225230235240 Arg val Qu Pro Lys Ser

Cys Asp Lys Thr His Thr Cys Pro Pro Cys 245250255 Pro Ala Pro Qu Leu
Leu Ay Gy Pro Ser Val Phe Leu Phe Pro Pro 260265270 Lys Pro Lys Asp

Thr Leu t ILlLle Ser Atg Thr .Prg Qu Val Thr cys 275280285 Val Val Val
Asp Val Ber e ceanaos/sg% el e Wéeaﬂﬁ%aﬁ@e"fzﬁv’%?ﬁz%%o Tyr val
AS Dinflnim¥dly §dasd/6d aukdimndne ditkaAe Hiis Aiocihdéd WA B eldrdssiaf 5310315320
GQu Gn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu

325809335 His Gn Asp Trp Leu Asn Gy Lys Gu Tyr Lys cys Lys Val Ser
Asn .

56. A method for increasing stability of the monoclonal antibody CHIR-12.12
obtainable from the hybridoma cell line deposited with the ATCC as PTA-5543 ina
liquid pharmaceutical composition, said method compiising formulating said
composition by combining said monoclonal antibody with about 50 mM to about 200
mM arginine in its acidic form (arginine-HCI) and a buffering agent to maintain the pH
of said composition between about pH 5.0 and about pH 7.0, wherein said buffering
agent is sodium citrate/citric acid buffer at a concentration of about 5 mM to about 20
mM.

57. A method for preparing a liquid pharmacentical composition comprising
the monoclonal antibody CHIR-12.12 obtainable from the hybridoma cell line deposited
with the ATCC as PTA-5543, said method comprising formulating said composition by
combining said monoclonal antibody with about 50 mM to about 200 mM arginine in its
acidic form (arginine-HCl) and a buffering agent to maintain the pH of said composition
between about pH 5.0 and about pH 7.0, wherein said buffering agent is sodium

citrate/citric acid buffer at a concentration of about 5 mM to about 20 mM.
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340345350 Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys Ala Lys

Ay 355360365 G n Pro Arg Gu Pro Gn Val Tyr Thr Leu Pro Pro ser Arg
G u @u 370375380 Met Thr Lys Asn G n Val Ser Leu Thr Cys Leu Val Lys
Gy Phe Tyr 385390395400 Pro Ser Asp lle_Ala val GQu Trp Gu Ser Asn
Ay Gn Pro Au ASn 405410415 Asm2PP¢3188d15hr Thr Pro Pro Val Leu Asp
Ser Asp Ay ser Phe Phe 420425430y J:Ree THET8@F Lys Leu Thr Val Asp Lys
ser Arg Trp Gn Gn Ay Asn 435440445 val Phe Ser Cys Ser Val net H's
d u ALX>Leu, biigofew Hi s Tyr Thr 450455460 G n Lys Ser Leu Ser Leu ser
Pro Ay L§8eUeBAgHU<210> 8 <211> 474 <212> PRT <213> Artificial
Sequence mﬂg 3 udgavy chain of variant of 5.9 human anti-CD40

anti body <400> 8 Mef Gy Ser Thr Ala Ile Leu Ala Leu Leu Leu Al a val

Leu

&130>Grytapsa s Anti-Cp40 Antibody Pharmaceutical Compositions
<130> PP028228.0002 (325023)

<150> 60/794,011
<151> 2006-04-21

<160> 12
<170> FastSEQ fTor windows version 4.0

<210> 1

<211> 720

<212> DNA

<213> Artificial Sequence

<220>
<223> Coding sequence for light chain of 12.12 human

anti-CD40 antibody

<221> CDS
<222> (1)...(720)

<400> 1
atg gcg ctc cct gct cag ctc ctg g?g ctg cta atg ctc tgg gtc tct 48
Met Ala Leu Pro Ala GIn Leu Leu Gly Leu Leu Met Leu Trp Val Ser

1 5 10 15

gga tcc agt ggg gat att gtg atg act cag tct cca ctc tec ctg acc 96
Gly Ser Ser G;g Asp Ile val Met Tgr GIn Ser Pro Leu Ser Leu Thr
5 30

gtc acc cct g?a gag ccg gcc tcc atc tcc tgc agg tcc agt cag agc 144
val Thr P;g Gly Glu Pro Ala 525 Ile Ser Cys Arg Ser Ser Gln Ser
45

ctc ctg tat agt aat g?a tac aac tat ttg gat tgg tac ctg cag aag 192
Leu ng Tyr Ser Asn Gly T%E AsSn Tyr Leu Asp ng Tyr Leu GIn Lys

cca g%g cag tct cca cag gtc ctg atc tct ttg g?t tct aat cgg gcc 240
Pgo Gly Gln Ser Pro G;B val Leu Ile Ser L$g Gly Ser Asn Arg Aga
5 0

tcc g?g gtc cct gac agg ttc agt g?c agt gga tca ggc aca gat ttt 288
ser Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

aca ctg aaa atc agc aga gtg gag gct gag gat gtt ggg gtt tat tac 336
Thr Leu Lys Igg ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr
1 105 110

tgc atg caa gct cga caa act cca ttc act ttc ggc cct g%g acc aaa 384
Cys Met Gln Ala Arg GIn Thr Pro Phe Thr Phe Gly Pro Gly Thr Lys
115 120 125

gtg gat atc aga cga act gtg gct gca cca tct gtc ttc atc ttc cecg 432

val Asp Ile Arg Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro
130 135 140
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val Cys Ala Gu Val Gn Leu Val Gn Ser Ay Ala Qu val Lys Lys

202530 Pro Ay Gu Ser Leu Lys Ile Ser Cys Lys Ay Ser Ay Tyr Ser
Phe 354045 Thr ser Tyr Trp Ile Ay Trp Val Arg Gn net Pro Ay Lys
Gy Leu 505560 Gu Trp net Ay ”%% %Tr Pro Ay Asp Ser Asp Thr

(3 54 st AR S GEb e ot a2 0

Lys Al a
Ser A&ﬁ) Thr Al a I\/bt 10)5)(105110 Tyr Tyr Ala Arg GIy'IIllﬂDAIa Al a Gly
Arg 115120125 Tyr

y
e 88 g a%ﬁ ol Bl gg % ghig &P P¥sser va
Phe E?o DA S 1%5SeEO é s 51 h%igr Ay dy Thr
Ala Ala Leu dy Cys Leu Val Lys Asp Tyr 165170175 325023sec,;571 list

T 8F e 632 ﬁ?%?y RN LT BIESET B &6 A5

180 185 190

agc aag gac agc acc tac agc ctc agc agc acc ctg acg ctg agc aaa 624
ser Lys isg ser Thr Tyr Ser 583 ser Ser Thr Leu ghr Leu Ser Lys
05

gca gac tac gag aaa cac aaa gtc tac gcc tgc gaa gtc acc cat cag 672
Ala gig Tyr Glu Lys His 5{§ val Tyr Ala Cys Glu val Thr His Gln
220

ggc ctg agc tcg ccc gtc aca aag agc ttc aac agg gga gag tgt tag 720
g;g Leu Ser Ser Pro ggg Thr Lys Ser Phe %gg Arg Gly Glu Cys *

<210> 2

<211> 239

<212> PRT

<213> Artificial Seguence

<220>
<223> Light chain of 12.12 human anti-CD40 antibody

<400> 2
Met Ala Leu Pro Ala GIn Leu Leu Gly Leu Leu Met Leu Trp val Ser
1 5 10 15

Gly Ser Ser ggy Asp Ile val Met 5?r Gln Ser Pro Leu ggr Leu Thr

val Thr ggo Gly Glu Pro Ala 28r Ile Ser Cys Arg igr Ser Gln Ser

Leu Leu Tyr Ser Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys
50 55 60

Pro Gly Gln Ser Pro Gln val Leu Ile Ser Leu Gly Ser Ash Arg Ala

65 70 75 80

ser Gly val Pro Qgp Arg Phe Ser Gly ggr Gly ser Gly Thr Sgp Phe

Thr Leu Lys Ile Ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr

100 105 110
cys Met Gin Ala Arg GIn Thr Pro Phe Thr Phe Gly Pro Gly Thr Lys
115 120 125

val Asp Ile Arg Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro
130 135 140

Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser val val Cys Leu

145 150 155 160

Leu Asn Asnh Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp

165 170 175
Asn Ala Leu GlIn Ser Gly Asn Ser Gin Glu Ser val Thr Glu GIn Asp
180 185 190
Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His GlIn
210 215 220

Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230 235

<210> 3
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Pro Ala Val Leu Gn Ser Ser Gy Leu Tyr Ser 200205 Thr Val Pro Ser
Ser Ser Leu Ay Thr G n Thr 215220 Asn His Lys Pro Ser Asn Thr Lys
Val Asp Lys 230235240 Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
250255 Leu Gy @y Pro Ser Val Phe Leu Phe Pro Pro 265270 Met Ile Ser
Ar g TB P, 1éA35u val Thr Cys 28028%323s¢HpSPro G u Val Lys Phe Asn
Trp 3 Eg—lbgA n Ala Lys Thr Lys Pro Arg Qu 315320 Arg
Val Val3-SertMikidksedincdal Leu 330335 Lys G u Tyr Lys Cys Lys Val
Ser Asn 345350 G u Lys Thr Ile Ser Lys Ala Lys Ay 360365 Tyr Thr Leu

Pro E%%gzsggdfﬁégséadéng%L¥d§8ﬁhavy chain of 12.12 human
anti-Ccp40 antibody (with introns)

<400> 3

atg gag ttt ggg ctg agc tgg gtt ttc ctt gtt gct att tta aga ggt 48
gtc cag tgt cag gtg cag ttg gtg gag tct ggg daga ggc gtg gtc cag 96
CCt ggg agg tcc ctg aga ctc tcc tgt gca gcc tct gga tic acc ttc 144
agt agc tat ggc atg cac tgg gtc cgc cag gct cca ggc aag ggg ctg 192
gag tgg gtg gca gtt ata tca tat gag gaa agt aat aga tac cat gca 240
gac tcc gtg aag ggc cga ttc acc atc tcc aga gac aat tcc aag atc 288
acg ctg tat ctg caa atg aac agc ctc aga act gag gac acg gct gtg 336
tat tac tgt gcg aga dat ggg ggt ata gca gca cct ggg cct gac tac 384
tgg ggc cag gga acc ctg gtc acc gtc tcc tca gca agt acc aag ggc 432
cca tcc gtc ttc ccc ctg gcg ccc gect agc aag agc acc tct ggg ggc 480
aca gcg gcc €tg ggc tgc ctg gtc aag gac tac ttc ccc gaa ccg gtg 528
acg gtg tcg tgg aac tca ggc gcc ctg acc agc ggc gtg cac acc ttc 576
ccg gct gtc cta cag tcc tca gga ctc tac tcc ctc agc agc gtg gtg 624
acc gtg ccc tcc age age ttg ggc acc cag acc tac atc tgc aac gtg 672
aat cac aag Cccc agc aac acc aag gtg gac aag ada gtt agt gag agg 720
Cca gca cag gga ggg agg gtg tct gct gga agc cag gct cag cgc tcc 768
tgc Cctg gac gca tcc c¢gg cta tgc agt ccc agt cca ggg cag caa ggc  8le
agg ccc cgt ctg cct ctt cac ccg gag gcc tct goc cge ccc act cat 864
gct cag gga gag ggt ctt ctg gct ttt tcc cca gge tct ggg cag gca 912
cag gct agg tgc ccc taa ccc agg ccc tge aca caa agg ggc agg tgc 960
tgg gct cag acc tgc caa gag cca tat ccg gga gga ccc tgc ccc tga 1008
CCt aag ccc acc cca aag gcc aaa ctc tcc act ccc tca gct cgg aca 1056
cct tct ctc ctc cca gat tcc agt aac tcc caa tct tct ctc tgc aga 1104
gcc caa atc ttg tga caa aac tca cac atg ccc acc gtg ccc agg taa 1152
gcc agc cca ggc ctc gec ctc cag ctc aag gcg gga cag gtg ccc tag 1200
agt agc ctg cat cca ggg aca ggc ccc agc cdg gtg ctg aca cgt cca 1248
cct cca tct ctt cct cag cac ctg aac tcc tyg ggg gac cgt cag tct 1296
TCC TCT LCC CCC caa aacC cca agg aca ccc tca tga tct ccc gga ccc 1344
ctg agg tca cat gcg tgg tgg tgg acg tga gcc acg aag acc ctg agg 1392
tca agt tca act ggt acg tgg acg gcg tgg agg tgc ata atg cca aga 1440
caa agcC cgC ggg agg agc agt aca aca gca cgt acc gtg tgg tca gcg 1488
tcc tca ccg tcc tge acc agg act gge tga atg gca agg agt aca agt 1536
gca agg tct cca aca aag ccc tcc cag ccc cca tcg aga aaa cca tct 1584
CCa aag cca aag dgtg gga ccc gtg ggg tgc gag gge cac atg gac aga 1632
ggc cgg ctc ggc cca ccc tet gec ctg aga gtg acc gct gta cca acc 1680
tct gtc cct aca ggyg cag C€CcC cga gaa cca cag gtg tac acc ctg ccc 1728
cca tcc cgg gag gag atg acc aag aac cag gtc agc ctg acc tgc ctg 1776
gtc aaa ggc ttc tat ccc agc gac atc gcc gtg gag tgg gag agc aat 1824
gga cag ccg gag aaC aac tac aag acc acg cct ccc gtg ctg gac tcc 1872
gac ggc tcc tte tic ctc tat agc aag ctc acc gtg gac aag agc agg 1920
tgg cag cag ggg aac gtc ttc tca tgc tcc gtg atg cat gag gct ctg 1968
cac aacC cac tac acg cag aag agc ctc tec ctg tct ccg ggt aaa tga 2016

<210> 4

<211> 469

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy chain of 12.12 human anti-CD40 antibody

<400> 4
mMet Glu Phe Gly Leu Ser Trp val Phe Leu val Ala Ile Leu Arg Gly
5 15

1 10
val Gln Cys gAn val GIn Leu val g;u ser Gly Gly Gly §a1 val GlIn

0
Pro Gly égg Ser Leu Arg Leu 28r Cys Ala Ala Ser g;y Phe Thr Phe

105



Leu Thr Cys Leu Val Lys Gy Phe Tyr 395400 Trp G u Ser
Asn Gy Gn Pro Gu Asn 410415 Pro Val Leu Asp Ser Asp Gy Ser Phe
Phe 425430 Val Asp Lys Ser Arg Trp Gn Gn Ay Asn 440445 Hs Gu Ala

Leu H's Asn His Tyr Thr 460 Pro %%%é)lz%@ <220> <221> CDS <222>

(1). 5pf 612) 152245 WeShid G3bULA & et iy BRI fadyng sequence
for ﬁorgo |556for¥npmf ﬁ b zf'O agg gtf’ t cct ctg cag
tgc ﬂn mcvat\kma/atam[ ISeu Bn"OGLLeuE]GSlerOysn Vb T-)ﬂ'uH'i].s 5\110 gct gtc
cat a\é 3 %‘ fac 4 s Pro du Pré&%ro Thr Al a
O AR o 968 H%gwa FgtAERS YT B AdHCser Gn Oy
Cys BeF LeaUmysyselddln Met Asn Ser Leu Arg Thr GTu Asp Thr Ala val
100 105 110
Tyr Tyr Cys Ala Arg Asp Gly Gly Ile Ala Ala pPro Gly Pro Asp Tyr
115 120 125
Trp Gly GIn Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly
130 135 140
Pro Ser val Phe Pro Leu Ala Pro Ala Ser Lys Ser Thr Ser Gly Gly
145 150 155 160
Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val
165 170 175
Thr vat Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe
180 185 190
Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val
195 200 205
Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val
210 215 220
Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys
225 230 235 240
Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255
Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265 270
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
275 280 285
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
290 295 300
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
305 310 315 320
Thr Tyr Arg val val Ser val Leu Thr val Leu His Gin Asp Trp Leu
325 330 335
Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala
340 345 350
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
355 360 365
Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asnh GIn
370 375 380
val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
385 390 395 400
val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
405 410 415
Pro Pro vVal Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
420 425 430
Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser
435 440 445
val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
450 455 460
Leu Ser Pro Gly Lys
465

<210> 5

<211> 469

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy chain of variant of 12.12 human anti-CpD40

antibody

<400> 5
Met Glu Phe Gly Leu Ser Trp val Phe Leu val Ala Ile Leu Arg Gly
1 5 10 15
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3540 agt gac tgc aca gag ttc act gaa acg gaa Ser Asp Cys Thr du Phe
Thr Qu Thr Gu 325023sec: 111st 505560 agc gaa ttc cta gac acc tgg
aac aga gag aca cac tgc cac cag cac 240 Ser A u Phe Leu Asp Thr Trp
Asn Arg G u Thr Hs cys Hs Gn Hs 65707580 aaa tac tgc gac ccc aac

cta C t.e C a g r Asp Pro Asn
Leu %99 CAsg%1 al eﬂ" E—] g \E&} Gg‘ée?hgr’?%gg‘b%yt\yﬁ ﬁﬁ%éca gac acc
atc rge cagcmtggtSega&ugaeg ggc seggcmmhgﬂ aas@r 336 mer T3 whdhr Asp Thr
Ile Cys Thr3Tys Qu 493 Hi s Thr 1130105110 agt gag gcc tgt
gag aGt 3Gt MYt ETxthﬁtcﬁbs i ge \a aAffggéWcﬂéac BEC 0¥ 19846%e-¥H u Ala Oys
A u gel 1epsvairhideiaHife AbH 198 LY &18¥erPhéh @Y AAOA20A25 Tt ggg gtc
aag 6ag att gct aca gpy gtt tct gat acas atc tgc gag 432pPhe Gy Val
A

Lys & Serev aysrrgﬂy@rgg Vbﬂ? T@érIngeﬂ'WQI her @8 5@*‘u'—)153@135140 cce tgce
t

cca nt a;aa 80 Pro cys

Pro v g,r,,c %QCT’IFEIh e%%%ﬁls%?ﬁ_ e i‘ Aﬁ é& 1%% %"@a 45150155160

t gt EmT@ctC)tsggha@agaw thccadgaﬂ@gammgagkarto & FH‘QCASQI:U'yggt ggt 528
&y

Cys His Prolifr 1? er Pro,dy Gy
1651707 £ g%?t”g nga Eth F ¥ é% SeEr %tse'ng rets &Y ctt ggt gct
ggt SFl /écap VRNopid $>rb|| l§eu|-ﬁ1h Rirg AFPsEF QyYa erQrﬁr Hep &’rryoGir)eu Ay Ala
Ay 180185190 150 155
Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro Va1
165 170 175
Thr val Ser Trp Asn Ser Gly Ala Leu Thr ser Gly val His Thr pPhe
180 185 190
Pro Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val
195 200 205
Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val
210 215 220
Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys
225 230 235 240
Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255
Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265 270
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
275 280 285
Ser His Glu Asp Pro Giu val Lys Phe Asn Trp Tyr val Asp Gly val
290 295 300
GTu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
305 310 315 320
Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp Leu
325 330 335
Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala
340 345 350
Pro Ile Glu Lys Thr ITe Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
355 360 365
GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln
370 375 380
val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
385 390 395 400
val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
405 410 415
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
420 425 430
Thr val Asp Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser
435 440 445
val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
450 455 460
Leu Ser Pro Gly Lys
465

<210> 6

<211> 239

<212> PRT

<213> Artificial Sequence

<220>
<223> Light chain of 5.9 human anti-Ccb40 antibody
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ctt tat caa aaa ggt ggc caa gaa gcc aac caa taa6l2 Leu Tyr G n Lys
Gy Ay Gn Qu Ala Asn Gn * 195200 <210> 10 <211> 203 <212> PRT

<213> Hono sapi ens <400> 10 Met Val Arg Leu Pro Leu G n cys val Leu
Trp Ay cys Leu Leu Thr 151015 Al SY)?és Hi s fro GQu Pro Pro Thr Ala
Cys Apgg-Ggu Lys G n Tyr Leu 2025301 %gﬁ er Gn Cys Cys ser Leu

cys @t AAnoLéd Ye@ ATalg3n Leu Nal cBb4@45 cveneseuCiy VT pbu Phe Thr
Au Thr Qu Cys_Lewd Pro cys Ay d 30505560 ser Qu Phe Leu Asp Thr

Trp AW SBrgSed GIXHY aHFbe pd NgtsThy §10 RIogBro Ge S80S £rdyr Cys Asp

0 L2257
Pro fsn deu & lﬁT#QHnAF’Qo ¥ah 3rn1ld Beb Y& sGhyg BaF 5298fp sgpr G u Thr
Asp Thr 11e3xys Thr Cys Qug@u Gy Trp H's @s Thr 100105110 ser Qu

Al a ©ys \@luHBeseCysp\aly Ben THrsTHr §eSesNCYsp Ser oGy Yra15120125 Phe
Gy o dYsciR Brd oMy TOL AYrahy 9o TIE digoa/ 2o U 130135140

80

ser Gly val Pro ggp Arg Phe ser Gly Sgr Gly Ala Gly Thr Asp Phe
95

Thr Leu Lys Ile Ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr

100 105 1190
Cys Met Gin val Thr G1ln Phe Pro His Thr pPhe Gly Gln Gly Thr Arg
115 120 125
Leu Glu ITe Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro
130 135 140

Pro Ser Asp Glu GIn Leu Lys Ser Gly Thr Ala ser val val Cys Leu

145 150 155 160

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp
165 170 175

Asn Ala Leu Gln Ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln Asp

180 185 190
Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205
Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gln
210 215 220
Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 7

<211> 474

<212> PRT

<213> Artificial sequence

<220>
<223> Heavy chain of 5.9 human anti-cb40 antibody

<400> 7
Mgt Gly ser Thr A%a ITe Leu Ala Leu igu Leu Ala val Leu GIn Gly
15
val cys Ala %u val GIn Leu val ggn Sser Gly Ala Glu \3/31 Lys Lys
Pro Gly g1u Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe
5 40 45
Thr ggr Tyr Trp Ile Gly 'Srrp val Arg GIn Met Pro Gly Lys Gly Leu
5 60
Glu Trp Met Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser
65 70 75 80
Pro Ser Phe GIn g;y Gln val Thr Ile Sgr Ala Asp Lys Ser g]e Ser
5
Thr Ala Tyr Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met
100 105 110
Tyr Tyr Cys Ala Arg Gly Thr Ala Ala Gly Arg Asp Tyr Tyr Tyr Tyr
115 120 125
Tyr Gly Met Asp val Trp Gly G1n Gly Thr Thr val Thr val Ser Sser
130 135 140
Ala ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ala Ser Lys
145 150 155 160
ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr
165 170 175
Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
180 185 190
Gly val His Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser
' 195 200 205
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Pro Cys Pro Val dy Phe Phe Ser Asn Val Ser Ser Ala Phe Qu Lys

145150155160 Cys His Pro Trp Thr Arg Ser Pro Gy Ser Ala Qu ser Pro
Ay Ay 165170175 Asp Pro His His Leu Arg Asp Pro val Cys His Pro Leu
Gy Ala Ay 325023seci 11st 18018 Zé%g ¥r Gnlys dy Ay Gn Gu

5220%922%59%2’%9 a§2+?1)215 (%’3%?'" 1§<§1n§§@gfsp§ ﬁ%léﬂlgggo ?8')0 ! en?0)

<223$y6dﬂ|engy$equemdeA$m)n-i1lsdrygs Pemfser msof Thunys GDM4Asx496> 11 atg gtt

cgt %% t tc ctc t 9%35t C tt ctg, ac2488 Met Val
Arg L& EL Gf”e%re;ﬁcg AEé’u'-%*“?ghgy Jar TouEThY151015 get
gtc ead A@apPAalGaaucCeu @crp cg@apﬁcg@,eagmgﬁlae aaa lﬂﬁQPE@Q"rﬁt a 96 Al a
val H's Pro A d6®ro Pro Thr AI az®ys Ar Lys &&0n Tyr Leu 202530
ata &%t Pé@t'ﬁ?ésﬁ’ gorrt by Met iggsﬁr géred "cE%P% gT'afaé)’ét g gtglasd

e fgn \ggrv As KA1 Y E«gg Ua &Gy $r8d1uP £y Ay Srpeu Val
5 300

Tyr val Asp Gly val Glu val His Asn Ala Lys Thr L Pro Arg Glu

305 310 315 320

Glu Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu

325 330 335
His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
340 345 350
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
355 360 365

GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
370 375 380

Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr

385 390 395 400

Pro Ser Asp ITe Ala val Glu Trp Glu Ser Asn Gly Gln Pro Giu Asn

405 410 415
Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe
420 425 430
Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln Gly Asn
435 440 445

val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
450 455 460

GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

465 470

<210> 8

<211> 474

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy chain of variant of 5.9 human anti-cD40

antibody

<400> 8
Mit Gly Ser Thr A;a Ile Leu Ala Leu Lgu Leu Ala val Leu g;n Gly
1
val Cys Ala Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys
20 25 30
Pro Gly ggu Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe
40 45
Thr §8r Tyr Trp Ile Gly Trp val Arg Gln Met Pro Gly Lys Gly Leu
55 60

Glu Trp Met Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser
65 70 75 80

Pro Ser Phe Gln g}y Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser

0 95
Thr Ala Tyr Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met
100 105 110
Tyr Tyr Cys Ala Arg Gly Thr Ala Ala Gly Arg Asp Tyr Tyr Tyr Tyr
115 120 125
Tyr Gly Met Asp val Trp Gly GIn Gly Thr Thr val Thr val ser Ser
130 135 140
ATa Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys
145 150 155 160
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr
165 170 175
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354045 agt gac tgc aca gag ttc act gaa acg gaa tgc ctt cct tgc ggt
gaa 192 ser Asp Cys Thr Qu Phe Thr Qu Thr Gu Cys Leu Pro cys Gy
A u 505560 agc gaa ttc cta gac acc tgg aac aga gag aca cac tgc cac
cag cac 240 Ser G u Phe Leu Asp ?ﬁg Asn Arg Gu Thr H's Cys H's

G 7 1 1
ar ggg pgrgcggg%% mc vsgcs éf AsggLeca khpg%ag c_cag cag

Lys Gly v'EﬁrH%gﬁBSOHecarcgaaaaca’i gac GéﬂCSea*t Se cg%yamu rgt sgaa gaa ggc

Pp FES SahsThiat QoToB bt oA EE Tt ek gt 017 GO crg-cac. cge

tca frgﬁ m@gcwﬁsg%?:&ésﬁmscay@ N@s@i&\s@l ﬂhl‘s‘!‘r_&s% X Leu H's Arg
Ser @& Ser Pro Ay 148120125 ttt AP5c aag cag att @gdd aca ggg gtt

tct OBY VAdcGkt 6r?¢désgw £33 Rel 3 é diTSLW %) FMOeP &YShr Ay Val
Ser Bsp Al8rpdd 81O & %%”cﬁglﬂr% é gCPI&p@e? %Oy & blg ttc tcc aat

gtg tca tct gctebtc gaa aaa 480 Cys Pro V e Phe Ser Asn
val BEes PSerLsAI aslPh“dar‘GLeu Myt 3211435&6035561{@@ P ropt G&moiadcThlt ggsaca agc tgt

gag aﬁg g % gsgq HE Trp_Thr Ser Cys
Gu %C]C Va?av RSW_R/%T Eik g@? ! f?fgw Prg'egﬁ‘c(’:rpgc% aac aag act
gat wyr vgtl CAstpgt;hggm ceﬂcu oap FgatAszggthgE?ﬂarALﬁs Gry ARy GMn Lys Thr
Asp y&d Val Sy 1 Gn Asp Arg 45180185190 32

Glu Gln Tyr Asn er Thr Tyr Arg Vv al ser val Leu Thr val Leu

) 325 330 335
His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
340 345 350
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
355 360 365
Gln Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
370 375 380

Met Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr

385 390 395 400

Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn

405 410 415
Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe
420 425 430
Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln Gly Asn
435 440 445
val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
450 455 460
GIn Lys Ser Leu Ser lLeu Ser Pro Gly Lys
465 470

<210> 9

<211> 612

<212> DNA .
<213> Homo sapiens

<220>
<221> CDS
<222> (1)...(612)

<221> misc_Teature
<222> (0)...(0)
<223> Coding sequence for short isoform of human cD40

<400> 9
atg gtt cgt ctg cct ctg cag tgc gtc ctc tgg ggc tge ttg ctg acc 48
Met Val Arg Leu Pro Leu Gln Cys val Leu Trp Gly Cys Leu Leu Thr

1 5 10 15

gct gtc cat cca gaa cca ccc act gca tgc aga gaa aaa cag tac cta 96
Ala val His PES Glu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu
25 30

ata aac agt cag tgc tgt tct ttg tgc cag cca gga cag aaa ctg gtg 144
ITe Asn Sgr GIn Cys Cys Ser Leu Cys Gln Pro Gly GIn Lys Leu val /
5 : 40 45

agt gac tgc aca gag ttc act gaa acg gaa tgc ctt cct tgc g?t gaa 192
Ser Asp Cys Thr Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu
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aga gcc ctg gtg gtg atc ccc atc atc ttc ggg atc ctg ttt gcc atc624
325023seglist Arg Ala Leu Val Val Ile Prolle Ile Phe Ay Ile Leu Phe
Ala Ile 195200205 ctc ttg gtg ctg gtc ttt atc aaa aag gtg gcc aag aag
cca acc aat672 Leu Leu Val Leu Val_Phe Il e Lys Lys Val Ala Lys Lys
Pro Thr Asn 210215220 aag 5gcc ccc3e38d18hg cag gaa ccc cag gag atc
aat ttt ccc gac 720 Lys A'a Pro Hs Pro LysGn Qu Pro Gn GQu lle

Asn RBbe ddaotfsrtd 2pk38e39g40agatgsigagCada g€ tgeCcnCaqdacgct24gct cca
gtg éa% gagPheteutAspcak 7 OB P A Rew PPHOTHE K Séys ABs Fhn Hilsa Ala Pro
Val &Ph G u Thr Leu Hi &9 245250255 gga t’gc caa ccg gtc ad® cag gag gat

ggc aga ﬁ@gtgbaeg&ca&&c 68 GO % g}/g%c@c@ Rag AR gdbracd n kU Asp
Ay Lys 1@rucysensgragol hen Sen 2652\% wilgcbaglgagsagay ahg t ga834 Val
Gn Ju Arg Gn * 385 <210> 12 <21180277 <212> PRT <243> Honp sapi ens

The EEAGES AaLtBool £ P Aok b o el G By e 7 e
Tyr Leu 202530100 105 110

agt gag gcc tgt gag agc tgt gtc ctg cac cge tca tgc tcg ccc g?c 384
Ser Glu §1§ Cys Glu Ser Cys val Leu His Arg Ser Cys Ser Pro Gly
120 125

Tttt g?g gtc aag cag att gct aca ggg gtt tct gat acc atc tgc gag 432
Phe <1;35 val Lys Gln Ile ﬂa Thr Gly val Ser Asp Thr Ile Cys Glu
5 140

ccc tgc cca gtc ggc ttc ttc tcc aat gtg tca tct gct ttc gaa aaa 480
Pro Cys Pro val Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu Lys
145 150 155 160

tgt cac cct tgg aca agg tcc cca g%a tcg gt gag age cct ggt ggt 528
Cys His Pro Trp Igr Arg Ser Pro Gly igg Ala Glu Ser Pro g;g Gly
5

gat ccc cat cat ctt cgg gat cct gtt tgc cat cct ctt ggt gct ggt 576
Asp Pro His ggg Leu Arg Asp Pro Xg% Cys His Pro Leu Gly Ala Gly
190

ctt tat caa aaa ggt ggc caa gaa gcc aac caa taa 612
Leu Tyr ggg Lys Gly Gly G1n Glu Ala Asn Gln *
200

<210> 10

<211> 203

<212> PRT

<213> Homo sapiens

<400> 10
mMmet val Arg Leu Pgo Leu GIn Cys val igu Trp Gly Cys Leu igu Thr
1
Ala val His Pro Glu Pro Pro Thr Ala Cys Arg Glu Lys GIn Tyr Leu
20 25 30
Ile Asn ger Gln Cys Cys Ser Leu Cys GlIn Pro Gly Gln Lys Leu val
5 40 45
ser égp Cys Thr Glu pPhe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu
55 60

Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His GlIn His
65 70 75 30

Lys Tyr Cys Asp ggo Asn Leu Gly Leu ggg val GIn Gln Lys Gly Thr

a5
Ser Glu Thr Asp Thr ITe Cys Thr Cys Glu Glu Gly Trp His Cys Thr
100 105 110
Ser Glu Ala Cys Glu Ser Cys val Leu His Arg Ser Cys Ser Pro Gly
115 120 125
Phe Gly val Lys GIn ITe Ala Thr Gly val Ser Asp Thr Ile Cys Glu
130 135 140
Pro Cys Pro val Gly pPhe Phe Ser Asn val Ser Ser Ala Phe Glu Lys
145 150 155 160
Cys His Pro Trp Thr Arg Ser Pro Gly Ser Ala Glu Ser Pro Giy Gly
165 170 175
Asp Pro His His Leu Arg Asp Pro val Cys His Pro Leu Gly Ala Gly
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Il e Asn Ser

Au
Gn
Gn
Ay
Arg
Val

Asn
Cys
Thr
Val

Leu
Pro

G n Cys Cys Ser

59095 Ser

Au

Leu Cys Gn Pro Ay Gn Lys Leu Val
354045 Ser Asp Cys Thr Qu Phe Thr Au Thr Au Cys Leu Pro Cys Ay
G u Phe Leu Asp Thr Trp Asn Arg G u Thr
n Leu Ay Leu Arg Val
Thr Cys Au Gu
Leu Hi s

U Th RS

Hs Cys H's
Gn

Tew Hirse Y oo 116012 161,581 @st i o5 sl e va

Ay 11512@125 phe Ay Val

Cys
Phe
Leu
ady

G u 130135140 Pro Cys Pro Val

Val

Val

Pro Gn Asp Arg Leu

505560 ser
Hs 65 70 75 80 Lys Tyr
Lys Ay Thy
Ser Cysi%®er Pro
Ser Asp Thr Ile
g 35 Ser Ala
LI1>T B4Lys Asp
? >VaNAVal Cys
I(

Vado.Phe Ile Lys
kb B1>Pros Lys Gn
<222> (1)...(834)

<221> misc_feature
<222> (0)...(0)
<223>

<400>

atg

Met
1

11

val Arg Leu Pro
5

cca gaa
Pro Glu
20

gct

gtc cat
Ala

val His

ata
Ile

aac
Asn

agt
Ser
35

cag
Gln

tgc
Cys

dacCa

agt
Thr

Ser

gac
Asp
50

tgc
Cys

gag
Glu

ttc
Phe

cta
Leu

agc
Ser
65

gaa
Glu

gac
Asp

ccc
Pro
85

tac
Tyr

dada
Lys

tgc
Cys

gac
Asp

aca
Thr

acc
Thr

tca
Ser

gaa
Glu

gac
Asp
100

tgt
Cys

agt
Ser

gce
Ala
115

gag

gag
Glu

Glu

aag
Lys

cag

ttt ggg gtc
? GIn

Phe Gly val
130

cca
Pro

ccC
Pro
145

tgc
Cys

gtc

ggc
val

Gly

cct
Pro

aca
Thr
165

tgt
Cys

cac
His

ety

gcc

tgg
Trp

aca
Thr

aac
Asn
180

gca
Ala

aag
Lys

aga ctg gtg gtg

Lys

Val

>PrgMq [S8P14"¢ Phe Ay Ile Leu Phe Al a

Ala Lys Lys Pro

AQu Pro Gn du Ile Asn

Leu

CCa
Pro

tgt
Cys

ttcC
Phe

acc
Thr
70

dac
Asn

atc
Ile

agc
Ser

att
Ile

ttc
Phe
150

agc
ser

act
Thr

atc

gtt cgt ctg cct ctg cag

Gln

ccc
Pro

tct
ser

act
Thr
55

tgg
Trp

cta
Leu

tgc
Cys

tgt
Cys

gct
Ala
135

ttc
Phe

tgt
Cys

gat
Asp

ccc

Coding sequence for long isoform of human

tgc gtc ctc tgg ggc
Cys val Leu Trp Gly
10

act

gca tgc
Thr

Ala Cys
25

aga gaa
Arg Glu

&y

ctt
Leu
60

cCa
Pro

tgc
Cys

cag

Tty
GIn

Leu
40

tge
Cys

acg

gaa
Thr

gaa
Glu

Glu

aca
Thr
75

cac
His

aac
Asn

aga
Arg

gag
Glu

Cctt
Leu

gtc

cgg
val

Arg
90

cag

Gly Gln

acc tgt ggc
Thr Cys

Y
105

gaa
Glu

gaa
Glu

tca
Ser

cac

gtc :
His

val
120

ctg
Leu

cgc
Arg

tct
Ser

aca
Thr

gat
Asp
140

gtt

aag
val

Gly

tct
Ser

tca
ser
155

aat
Asn

tcc
Ser

acc
Thr

aaa
Lys
170

ctg
Leu

gac
Asp

gag
Glu

ccc
Pro

gtt
val

gtc
val
185

tgt
Cys

atc atc ttc atc

112

Lys Gn lle Ala Thr

Ay

Gy Phe Phe Ser
G u Lys 145150155160 Cys His Pro Trp Thr Ser

Gn Gn 165170175 Ala Gy Thr Asn Lys

180185190 Arg Ala Leu Val
Il e 195200205 Leu Leu Val
Thr Asn 210215220 Lys Al a
Phe Pro Asp 225230235240

CcD40

tgc ttg
Cys Leu

daa
Lys

cag
GIn
30

aaa
Lys

cag
Gln
45

cct
Pro

tgc
Cys

tgc
Cys

cac
H1s

cag

aag
GIn

Lys

cac
His
110

tgg
Trp

tgc
Cys
125

teg
Ser

atc
Ile

acc
Thr

ttc

gct
Phe

Ala

gtt

gt
val

Va

gat
Asp
190

ttt

cag
GIn

ctg

ctg
Leu
15

tac
Tyr

ctg
Leu

cag
Gin

ggc
&y

95
tgt

Cys

ccc
Pro

tgc
Cys

gaa
Glu

cada
Gln
175

€gg
Arg

gcc

acc
Thr

cta
Leu

gaa
Glu

cac
His
80

acc
Thr

acg
Thr

ety

gag
Glu

aaa
Lys
160

cag
Gln

ctg
Leu

atc

48

96

144

192

240

288

336

384

432

480

528

576

624



Asp Leu Pro Gy Ser Asn Thr Ala Ala Pro Val Gn Qu Thr Leu H's
245250255 Ay Cys Gn Pro Val Thr Gn Qu Asp Gy Lys Qu Ser Arg lle

Ser 260265270 Val Gn Gu Arg Gn 275
325023seqliist
Arg Ala Leu val val Ile Pro Ile Ile Phe Gly ITe Leu Phe Ala Ile
195 200 205

ctc ttg gtg ¢tg gtc ttt atc aaa aag gtg gcc aag aag c¢ca acc aat 672
Leu Leu val Leu val Phe Ile Lys Lys val Ala Lys Lys Pro Thr Asn
210 215 220

aag gcc CCC cac ccc aag cag gaa ccc cag gag atc aat ttt ccc gac 720
Egs Ala Pro His Pro Gln Glu Pro Gin Glu Ile Asn Phe Pro Asp
5

LysS

230 235 240
gat ctt cct ggc tcc aac act gct get cca gtg cag gag act tta cat 768
Asp Leu Pro Gly ggg Asn Thr Ala Ala 5;8 val Gln Glu Thr Egg His

gga tgc caa ccg gitc acc cag gag gat ggc aaa gag agt cgc atc tca 816
Gly cys GIn Pgo val Thr GIn Glu Asp Gly Lys Glu Ser Arg Ile Ser
260 265 270

gtg cag gag aga cag tga 834
val Gln g;g Arg Gin *

<210> 12

<211> 277

<212> PRT

<213> Homo sapiens

<400> 12
M%t val Arg Leu Pgo Leu GIn Cys val igu Trp Gly Cys Leu kgu Thr
Ala val His Pro Giu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu
20 25 30
Ile Asn ger GIn Cys Cys Ser Leu Cys GIn Pro Gly GIn Lys Leu val
5 40 45
ser ?8p Cys Thr Glu Phe E?r Glu Thr Glu Cys Egu Pro Cys Gly Glu
Ser Glu phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His Gln His
65 70 75 80
Lys Tyr Cys Asp ggo Asn Leu Gly Leu 359 val GIn GIn Lys g%y Thr
Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr
100 105 110
ser Glu Ala Cys Glu Ser Cys val Leu His Arg Ser Cys Ser Pro Gly
115 120 125
phe Gly val Lys GIn Ile Ala Thr Gly val Ser Asp Thr Ile Cys Glu
130 135 140
Pro Cys Pro val Gly Phe Phe Ser Asn val Ser Ser Ala Phe Glu Lys
145 150 155 160
Cys His Pro Trp Thr Ser Cys Glu Thr Lys Asp Leu val val Gln GlIn
165 170 175
Ala Gly Thr Asn Lys Thr Asp val val Cys Gly Pro GIn Asp Arg Leu
180 185 190
Arg Ala Leu val val Ile Pro Ile Ile Phe Gly Ile Leu Phe Ala Ile
195 200 205
Leu Leu val Leu val phe Ile Lys Lys val Ala Lys Lys Pro Thr Asn
210 ) 215 220
Lys Ala Pro His Pro Lys Gln Glu Pro GIn Glu ITe Asn Phe Pro Asp
225 230 235 240
Asp Leu Pro Gly Ser Asn Thr Ala Ala Pro val Gln Glu Thr Leu His
245 250 255
Gly Cys Gln Pro val Thr GIn Glu Asp Gly Lys Glu Ser Arg Ile Ser
260 265 270
val Gin Glu Arg Gln
275
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