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THE | NVENTI ON [ 0001] This invention generally relates to humani zed anti - CD40
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anti-CD40 anti bodi es and nethods of use for the treatnment of various

di seases or disorders characterized byl tells expressing CD40 are discl osed.
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expressed predom nantly on activated CD4+ T cells and a small subset of

CD8+ T cells (Reviewed b reau, 2000). [0004] The
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present on monocytes, macrophages, some endothelial cells, and follicular dendritic
cells. CD40 is expressed early in B cell ontogeny, appearing on B cell precursors
subsequent to the appearance of CD10 and CD19, but prior to expression of CD21,
CD23, CD24, and appearance of surface immunoglobulin M (sIlgM) (Uckun et al., 1990,
Blood 15:2449). CD40 has also been detected on tonsil and bone marrow-derived
plasma cells (Pellat-Decounynck et al., 1994, Blood 84:2597).

[0003] The ligand of CD40 is CD40L (also referred to as CD154, gp39, and
TRAP), a TNF superfamily member. CD40L is a transmembrane protein expressed
predominantly on activated CD4" T cells and a small subset of CD8+ T cells (Reviewed
by (Van Kooten C. and Banchereau, 2000).

[0004] The interaction of CD40 with CD40L induces both humoral and cell-
mediated immune responses. CD40 regulates this ligand-receptor pair to activate B
cells and other antigen-presenting cells (APC) including dendritic cells (DCs) (Reviewed
by (Toubi and Shoenfeld, 2004); (Kiener, et al., 1995). The function of CD40 on B cells
has been studied extensively. Activation of CD40 on B cells induces proliferation,

differentiation into antibody secreting cells and isotype switching in germinal centers of



secondary | ynphoid organs. In vitro studies have shown direct effects of
CD40 activation on cytokine production (IL-6, IL-10, TNF-a, LT-a),

expr essi omoah11adbssi on nol ecul es and costinmul at ory recepCos2¢i@3NR7 CD23,
CD80 and CD86), and increased expression of MHC class I, MAC class Il, and
TAP transporter by B |ynphocytes (Liu?‘et al ., 1996). For nost of these
processes, CD40 acts in concert with either cytokines or other
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signaling on dendritic cells also plays an inportant role in the generation
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pre-existing brain |esions in the imarnoset E nodel (Hart, et al., 2005).
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of IFN-y and increased |evels of IL-4 and IL-10 (Mauri, et al., 2000).
[ 0011] The prevention of transplant rejection by blocking CD40/ CD154



interactions has al so been docunented. The use of ch5D12, a chineric
anti-CD40 antagonist, in renal allograft studies in rhesus nonkeys
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sequengenidticaamtibadicsER tHk Nerabelitic 4reatiinent Redi@cd’ haE@ bendigiaBeffddt®y D
NO 29, SEQ ID NG 30, SEQID NO 32, SEQID NO 33, SEQID NG 34, SEQ ID
NO: 35,indmng pnmune deviation towards a Th2 response with decreased levels of IFN-y and

increased levels of IL-4 and IL-10 (Mauri, et al., 2000).

[0011] The prevention of transplant rejection by blocking CD40/CD154
interactions has also been documented. The use of ch5D12, a chimeric anti-CD40
antagonist, in renal allograft studies in rhesus monkeys indicates that antagonism of
CD40 is sufficient for disease modification and lengthening mean survival times past
100 days. When ch5D12 was combined with an anti-CD86 antibody and given only at
the initiation of the allograft studies followed by prolonged treatment with cyclosporine,
mean survival times greater than 4 years were achieved, indicating this combination can

potentially induce tolerance (Haanstra, et al., 2005).



WO 2011/ 123489PCT/ US2011/ 030427 - 5 - NO. 37, SEQ ID NO 38, SEQ I D NO 39,
SEQ ID NO 40, SEQ ID NO 42, SEQ ID NO 44, SEQ ID NO 46, SEQ ID NO 48,
SEQ | D NOWOR0118E®shD NO. 53, SEQ ID NO 57, SEQ ID NO BET/USEQUOBMNO. 59,
SEQ ID NO 60, SEQ ID NO 61, SEQ ID NO 62, SEQ ID NO 63, SEQ ID NO 64,
SEQ ID NO 65, SEQ ID NO 66, SEQ ID-MO 67, SEQ ID NO 68, SEQ ID NO 69,
SEQ ID NO 70, SEQID NO 71, SEQID NO 72, or SEQ ID NO. 73. [0017]In
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ant i bogtneMBhi st €D4 bhedH drsla?dé}SCDFil sequence of SEQ ID NO 19, a light
chain CDR2 sequence of SEQ ID NO 22 and a |light chain CDR3 sequence of SEQ

I D NO 24. WO 2011/ 123489PCT/ US2011/ 030427 - 6 - heavy chain CDR2 sequence
of SEQ 1D NO 14 and a h@B\L@ SHVMAEDRDFs EGilreNMENT IO | D NO 16; and

wher ei d antibo rlses ali ht hai n. 1 se uen
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a heavgsstiwinn! rdPRING bgsi ewcag@fisBRQ D18 ugIM! in Beeallyprotitdrati@DRRdsegreilce of
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i ght (ghgdm mlg?esslggg%n&qeggt YL NO 22 and a light chain CDR3 sequence
of SEQ ID NO 24. [0022] I n anot her” specific enbodi nent, the nonocl onal

anti begy14Escri be Reh&hRed monocional antibody may be further characterized in that
the antibody has a half-life in cynomolgus monkeys of greater than 8 days at a dose of

less than 30 mg/kg.

[0015] In exemplary embodiments, the antibody of the invention comprises a
heavy chain sequence selected from the group consisting of any of SEQ ID NO:1 to
SEQ ID NO:4 and a light chain sequence selected from the group consisting of any of
SEQ ID NO:5 to SEQ ID NO:8.

[0016] In other embodiments, the antibody is a humanized antibody or antigen
binding fragment of an antibody having the heavy chain variable region amino acid
sequence of any of SEQ ID NO: 1 to 4, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO: 29,
SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID



is characterized in that it conprises a heavy chain CDRlL sequence of SEQ ID
NGO 11, a heavy chain CDR2 sequence of SEQ ID NO 15 and a heavy chain CDR3
sequence W0 28HQ2B489NO 17; and wherein said anti body compCirasgoia/oBi4ght chai n
CDR1 sequence of SEQ ID NG 21, a light chain CDR2 sequence of SEQ I D NO 23
and a light chain CDR3 sequence of SEQ1D NO 25. [0023] Al so descri bed
herein are individual sequences for heavy chains of the preferred
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NO 29 and SEQ I D NO 26, respectlvely SEQ I D NGO 30 and SEQ | D NO 26,

respectEQ@ePYNOSES | D NO 32 and SEQ I D NO 31, respectively; SEQ I D NO 33 and
SEQ ID NO 31, respectively; SEQ ID NO 34 and SEQ I D NO 31, respectively;
SEQ | [[0AIYIR5 andn SETEN Brkiodimentse s antibedy is SEQIMBNIvedzaNtiody SERNYA0: 36,
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[0026] n anot rrent the invention es to a hunmani'zed ant

or antNOsey SHQYDIWNO: 7I4a8EIGZgIIIaN®aByOICSEQ1ID/NO 26l e domain and a |ight cha| n
vari abl e regi on conprising the am no acid sequences of SEQ ID NO 28 and SEQ

| D NO[8618] espechi gcific ERtbdlihenanahbemoftbledamantivodn@ldsersad i eteirelat es
to a humani zed anti body or anti body f ragment hawg{hgOh eavy chain variable
BE,
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seque I , t 1V, 8 her
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regi on cogg)rlbﬁ ?g|tt e am.ng aci d sequences of D NO 30 and SE

e
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a humapyz ¢fe Yol PBYsi®ling of SEQ ID NO:16 through SEQ ID NO:17; and wherein the

light chain CDR1 sequence has a sequence selected from the group consisting of SEQ
ID NO:18 through SEQ ID NO:21, a light chain CDR2 sequence of SEQ ID NO:22
through SEQ ID NO:23 and a light chain CDR3 sequence selected from the group
consisting of SEQ ID NO:24 through SEQ ID NO:25.

[0019] In specific embodiments, the monoclonal antibody described herein is
characterized in that it comprises a heavy chain CDR1 sequence of SEQ ID NO: 10, a
heavy chain CDR2 sequence of SEQ ID NO:13 and a heavy chain CDR3 sequence of
SEQ ID NO:16; and wherein said antibody comprises a light chain CDR1 sequence of
SEQ ID NO:19, a light chain CDR2 sequence of SEQ ID NO:22 and a light chain CDR3
sequence of SEQ ID NO:24.

[0020] In other specific embodiments, the monoclonal antibody described herein
is characterized in that it comprises a heavy chain CDR1 sequence of SEQ ID NO: 9, a



anti body fragnment having a heavy chain variable domain and a |light chain
vari abl e region conprising the am no acid sequences of SEQ ID NGO 32 and SEQ
| D NO 31,woespeéiesiseel y. [ 0030] 1 n anot her enbodi ment, thecCirrmseoriosns2t el at es
to a humani zed anti body or anti body fragnment having a heavy chain variabl e
domain and a light chain variable regif®n conprising the am no acid
sequences of SEQ ID NGO 33 and SEQ I D NO 31, respectively. [0031] I n anot her

mbodi t, the | ti I | zed ant i bod tibod
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NO 31, respectively. WO 2011/ 123489PCT/US2011/030427 - 8 - | 2] I n
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sequences of SEQ | . nd SE%I . respectively. [0034]n anot her
embodiheany chalre CDR2 aeguenasedhbES) t NOAdmnd adwaxytdhiadt o LUR3 saqieaesy of

| LoOTSRIBNEES PRERIRFYR el ArLRER SRR AR SR IR Pl °
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a humani zed antlbodﬁhor anti body fragnent having a heavy chain variable

domai egHanee pf gFQ EhhiQi2¢ari abl e regi on conprising the amino acid
sequences of SEQ I D NO 39 and SEQ I D NO 36, respectively. [0036]In another
enbodi[@822], t he Ih Anetiter specidit snalzodimeat, Hhemmonasntorsat einkbagy described herein

is characterized in that it comprises a heavy chain CDR1 sequence of SEQ ID NO: 11,
a heavy chain CDR2 sequence of SEQ ID NO:15 and a heavy chain CDR3 sequence of
SEQ ID NO:17; and wherein said antibody comprises a light chain CDR1 sequence of
SEQ ID NO:21, a light chain CDR2 sequence of SEQ ID NO:23 and a light chain CDR3
sequence of SEQ ID NO:25.

[0023] Also described herein are individual sequences for heavy chains of the
preferred antibodies of the invention. The invention, for example, relates to an anti-
CD40 antibody comprising a heavy chain variable domain sequence of any one of SEQ
ID NOs:1 to 4. The anti-CD40 antibody is further characterized as comprising a light
chain variable domain sequence of any one of SEQ ID NOs: 5 to SEQ ID NO:8.

[0024] Also contemplated is a humanized antibody or antibody fragment having a
heavy chain variable domain and a light chain variable region comprising the amino acid
sequences of SEQ ID NO:27 and SEQ ID NO:26, respectively; SEQ ID NO:28 and SEQ
ID NO:26, respectively; SEQ ID NO:29 and SEQ ID NO:26, respectively; SEQ ID NO:30
and SEQ ID NO:26, respectively; SEQ ID NO:32 and SEQ ID NO:31, respectively; SEQ
ID NO:33 and SEQ ID NO:31, respectively; SEQ ID NO:34 and SEQ ID NO:31,
respectively; SEQ ID NO:35 and SEQ ID NO:31, respectively; SEQ ID NO:37 and SEQ
ID NO:36, respectively; SEQ ID NO:38 and SEQ ID NO:36, respectively; SEQ ID NO:39
and SEQ ID NO:36, respectively; SEQ ID NO:40 and SEQ ID NO: 36, respectively.



anti body fragnment having a heavy chain variable domain and a |light chain
vari abl e region conprising the am no acid sequences of SEQ ID NO 40 and SEQ
| D NO 36worespesisovel y, [0037] Anot her enbodi nent rel at @sTiUS2@IN/08@QT at ed
anti body or antigen-binding fragnent that specifically binds to human CD40,
conprising a humani zed heavy chain var/i abl e domai n conprising a framework
regi on having an am no acid sequence at |east 90% identical to the am no

aci d wence of the framework region.of the human vari abl e domaj.n heavy
chai n 100280 ac! dn SDGHT EEMHCISERL) BV epbon BB NDMBIASAS BRI or
SEQ | Qb frafifleMOARNinG ! hedvl | GHHin GRRaBIABLARIRGNY acrynGmiRtvdriggid 90%
identical to a corresponding |ight chain variable domain of SEQ ID NO 26.
WD 201e¢ion3asopaIn@she 1amoeoacid sequienceardfabk@ domMDi27cangSERNG AO:26,

frams\re?%ecriggi on having an am no acid sequence at |east 90% identical to
the a a‘ |<¥'sequence of the framework regi on of the human vari abl e

dommi hai ' i e of . SEQ | 1 32, SEQ | 1 33, SE
ol <ot BB A R T YRR PR B i pEnce
at | e%&ib@@%ff&bﬁﬁéhﬂﬁévih@ & HeRly esn diiiabld aBnmare éaﬁqmbékﬁai@fvafﬁﬁgé D
NO 31. [0039] 1 nm anot her aspect, "the invention relates to d

he isol ate

ant i baegioorcampiigjea-theiandinegacidagpasencaesfrdbed D N8 andseir@eht NO:26,

i m’redirg%eé%i §t)ove, wherein the heavy chain am no acid sequence is SEQ ID
NO 32; REANEPher enmbodi ment, the heavy chain amno acid sequence is SEQ ID

2 55 oqfer o o SROULIEELL L0 TeRul Sl AT Te a0 Soece 1 S 1D
SEQ I RQrbiEbdp . frd #04% AhARg CPHeRWD! @Hael VaFiaBlt U%gﬁ’ﬁ efhR At g dhaH variable

anti gen-bi ndi ng fragnment~“that specitically binds to human CD40, conpri Ssing
a hunmaedipedcdreprsing lhe rammoi atiesetmenicas cdnprEQsithdN@:20r aned wdr® 1D HDAG,
havi ng_an am no aci d sequence at | east 90% identical to the amno acid
seque&?ﬁ%o%cf'v? e franmework region of the human variabl e domai n heavy chain

am no id sequence of SEQ 1D NO 37, .SEQ.ID NG 38, SEQ ID.NO 39 or SEQ ID
NG " 48008813° C o PR P TPRMcChal i HERIORER B SO AR A9 200601

| dent ipbobp PadiRERCRRARG! & hoalvg ninAaicgle SERIP M 3igi O variaBRs her
aspect, the invention relTates to the isolated antibody or antigen- binding
f r agnmeegiodesmmpiiging ithe tarsinendaidi sasuencaseadi AEQ D MOW3E, anthSEQRND NO:Reavy
chain am?r#g. a@i d sequence is SEQ ID NG 37; in another enbodi nent, the heavy
chai n "SPH$0'VEeT d sequence is SEQ ID NGO 38; in another enbodi nent, the heavy
chain 1no acid sequence js SEQ I D NO 39; and in another enbodi nent, the
noavy G020 a0 o 2ROl cnbREETY o T RRIRGIABISY BoR SR AR ABURRW00f

t he prgs i } ther ; s 4 h SEH i i es
fail taﬁﬁ@??ml ate Hbf@%‘ﬂﬁ%‘i%?%”e@f%@ﬁ)@gﬁﬁ g% B ceﬂdlashi Iﬂéf}thﬁdﬁgzﬁgﬁ??of
CD40L re§io04gimpasingtthecie afidt seusnesermf $nkeld iND:3RagndheSEUrCh&IO:31,

char act ericé.ed in that said antibodies bind to human CD40 in the presence of
50% hiFEFL¥Fm with a reduction of on rate less than two fold.

[0030] In another embodiment, the invention relates to a humanized antibody or
antibody fragment having a heavy chain variable domain and a light chain variable
region comprising the amino acid sequences of SEQ ID NO:33 and SEQ ID NO:31,

respectively.

[0031] In another embodiment, the invention relates to a humanized antibody or
antibody fragment having a heavy chain variable domain and a light chain variable
region comprising the amino acid sequences of SEQ ID NO:34 and SEQ ID NO:31,

respectively.



WO 2011/ 123489PCT/ US2011/ 030427 - 10 - [0044] The anti bodi es of the present
i nvention may be further characterized in that said anti body produces

i nhi bi ti omoab1hgsasand |1 gG production in a nmanmal at a ceatasteawos@a’ of 1
ng/ kg. [0045] The anti bodi es of the present invention may be used in various
t herapeutic, prophylactic, diagnosti c &nd ot her nethods. For exanpl e, the
pr esent inventi on describes a method of blocking the functi on of human CD40

' d t t
compr HO0RE o At BGHSEr MR ATIER e N (T AOR ASBHDLIR A LA LR R RPN Sk
CDA0 @ﬂbé\wdra h&RRGODIREND Erlifd mm dohRM e aogHnéRm! viiiasle

herein is a nethod of treating Or amelloratlng raft vs host disease in a
nammlreglonmorspmngdhe rasiner 8¢ig sagusaicas raindl NABSsand SFEQINGBhg an
ant i big V%H{g invention in an anount sufficient to decrease one or nore
of th g@/ t of graft vs. host di sease in said ani mal . [0047] By way of
exanpl he aut oi ne or infla sease may incl ude

L A038 T neuR eGP AR tnine INYeatEE iR & pratamareniRd s

gl Oﬁerdhltl%éy’hfdgtrhént h@&.h@we%w @%'va‘%@@@%rﬁdl@@nd BSI‘Fg’Hta@da?rn \}a‘?l'a%@t hi c

t hronbocyt openic purﬁura | TP), "Crohn' s Di sease and system c | upus

er yt h¢agiooseEMPIiEy 1 eiaa;hin@oacjdssaqmn@eamfl%EkaD MNP B/ ngind sxfed D NO:36,
thyrotr%ééeCI f/ Graves di sease, pernicious anaeni a, autoi mune atrophic
gastri {GPoi mune car d| tis, Addison's disease, premature nenopause,

type 1- betes nellitus, S ndr one, t heni a

oo TG el prokiel e g e b RetPB GeBRenicnd TeTarares Bnitpadhyor

Ci ”h%ftlﬁod%%g‘fﬁerﬂhﬁ%h% oAb tdrmih NBSiabR® ABERlin Ao aCI"Qfﬂt@rgﬁ—‘rﬁ"\Fanable
cirrhosis ogren's syndrone, dermatonyositis, scleroderm, m xed tissues
connec¢egivs @ﬁme@seg the sarving aclﬂtmcheﬁceermit%E@le aMa: 3§yam@r8IinI@sNQ B6i s.

I n exenp IaCrt[;(/ nbodi nents, the manmal has rheumatoid arthritis. [0048] The
met hod&SACYRE- i nventi on may further conprise admnistering a second

th t | ect ed f th t TNF- ant. t,
T
I eCeplpfibhANp ﬁé}\hhgm W?bchalma%‘%pe( HEAMHRP Rnt! HSI@ﬁléf%@%?lable

[ 0049] I n speC| I ¢ enbodi hrents, the Inflammatory di sease or aut oi nmrune

di seagegios mpmlngrthatammoda@dawtmncaatcﬂl$E@nkD INQS8send IEEQI 1D AEX86) at ed

with cells . expressing both CD40 and CD20.
respectively.

[0036] In another embodiment, the invention relates to a humanized antibody or
antibody fragment having a heavy chain variable domain and a light chain variable
region comprising the amino acid sequences of SEQ ID NO:40 and SEQ ID NO: 36,

respectively,

[0037] Another embodiment relates to an isolated antibody or antigen-binding
fragment that specifically binds to human CD40, comprising a humanized heavy chain
variable domain comprising a framework region having an amino acid sequence at least
90% identical to the amino acid sequence of the framework region of the human
variable domain heavy chain amino acid sequence of SEQ ID NO: 27, SEQ ID NO:28,
SEQ ID NO:29 or SEQ ID NO:30, and comprising a light chain amino acid sequence at
least 90% identical to a corresponding light chain variable domain of SEQ ID NO:26.

[0038] Another embodiment relates to an isolated antibody or antigen-binding

fragment that specifically binds to human CD40, comprising a humanized heavy chain



[0050] I n specific nethods the treatnent involves adm nistering the anti body
conposition by a parenteral route of adm nistration. [0051]In specific

nmet hods twe 20ries4sent i nvol ves adm ni stering the anti bo@gTasSe@essE42DN

i ntravenously or subcutaneously. [0052] Additional nethods of the invention
conprise inhibiting antibody producti-oh by B cells in a human pati ent
conprising admnistering to said human patient an effective anount of an

anti - CD40 én i body of the inventi oa( ;ﬂgEOOES%.I\/bre speci f i.éal I é t he Ihu n
pati eN@"A8 PR GOITRRRIA9 § TERTDEYORS HOTLPBY REANA]INOARIE SeAdenGsat leas
associggksdduhiidhl GB4 e upiiRe Sadld §&llehcel 809H liarRdREM ?‘égroﬁnﬁoﬂier%@h%rf he

human patient is suffering froman autoi nmune di sease selected fromthe
gr oup veoablesdomginoheawt ehaimarainer a¢idfdequanc® of SHEQdRsNOs3R,eBEedIl NéxBBhe

9r0uP SaTbabR B SERPHINGIE, AR g E i RL B By sBhpbidaet T ve
i di opagdHt@ObbidutiealioaPediresiuHAMY RAglitl dMin Varabik of SEQaaskOamd system ¢

| upus erythematosus (SLE), Hashinoto's thyroiditis, prinmary nyxoedens,

t hyr offg8g10Si S/ Gh @NBhed 1aZBBEE th@ HVBNhEDR HlaRiEABTha isGiaell ARTIHRR Y Vr PR EA-
gastritis,” autoi mune carditis, Addison's disease, prenature nenopalse,
t ype Dbinfliagdtagenens| descnbed Godbe sambadiatent spmaciaiely alpeis, vergraingineyheavy

o hATH B AR IRRETE S TSRO S FHEREEMBAERIE¥ sl i
ci rrheghino dBicg6QuEreSYBEQND, NOe33Tah @iy afdrtdribodiflept, aHe MERyy thyrdaiirgs ues
connective di sease, discoid | upus erythematosus, and system c vasculitis.

[ 0055]a&itbEaavenas sodEst IR INOB4v andiiBranahert edbedimertti Bia hagvy keagr aiNe of
cells a%é@iﬁéd%%i? |§w(9.3%nt i gen, conprising adm nistering the antibody
n-"Do1 ndi ng

or antige ragnment of the invention to the cells, which antibody

L Ao e R R R
specifically binds to human CD40, comprising a humanized heavy chain variable
domain comprising a framework region having an amino acid sequence at least 90%
identical to the amino acid sequence of the framework region of the human variable
domain heavy chain amino acid sequence of SEQ ID NO: 37, SEQ ID NO:38; SEQ ID
NO:39 or SEQ ID NO: 40, and comprising a light chain amino acid sequence at least
90% identical to a corresponding light chain of SEQ ID NO:36.

[0041] In another aspect, the invention relates to the isolated antibody or antigen-
binding fragment described in the embodiment immediately above, wherein the heavy
chain amino acid sequence is SEQ ID NO:37; in another embodiment, the heavy chain
amino acid sequence is SEQ ID NO:38; in another embodiment, the heavy chain amino
acid sequence is SEQ ID NO:39; and in another embodiment, the heavy chain amino
acid sequence is SEQ ID NO:40,

[0042] The antibodies of the present invention may be further characterized in
that said antibodies fail to stimulate production of cytokines from B cells in that absence
of CD40L.

[0043] The antibodies of the present invention may be further characterized in
that said antibodies bind to human CD40 in the presence of 50% human serum with a

reduction of on rate less than two fold.



of the antibody or antigen-binding fragnment to the CD40 antigen inhibits
the gromh or differentiation of the cells. [0056] Also contenplated is a
met hod ofwoOnresnti2egg9a subj ect havi ng a CD40- associ at ed @#CTasden/03@enpri si ng
adm nistering to the subject the antibody or antigen-binding fragnent of
the invention , which antibody or ant ﬂ@jen- bi ndi ng fragment specifically

bi nds to human CD40, wherein the binding of the antibody or antigen-bi ndi ng

frag 0 CD4Q..inhipits th rowh or. differentiati of cells of the
cor0- TH044KC; ot ed e Sortensties #5.4e b SertuipVaRlEh May Berbitnr aiaeasiperad

| ynphaRhasiial shiiRldySproempes aakibgion! Hﬂggl\ﬂeéﬁé,cljgd?r@r@élbcw lir$.a Mehiman ¢l | s,
colon cells, prostate cells, skin cells, head and neck cells, bladder

cel | s,copeertratean ef bmgddkginey cells. [0057] The treatment nethod for
inhibiting growth or differentiation of cells may be useful in the

t r eat [@O45] or cHrheniantibpaijEsomft ithee | prdsent ainv@otida tinag begnpisenta,in muditioyd e

e Babalu s ek S . HORRR PSRl o %8
cont enplcief dSscRibEBtdosethed éf”lSiHékilﬁg HBPLAEIEH oPThuR®dd IRl B ARlh®al

conprising admnistering to the cellS the antibody or antigen-binding
f r agmeemMupisinghadinivisieringrio ,saihimamanal aesdypesitiemcogersitionan agtibedyatime

ot i royeaiofd A Brishuf DR aoB AP EormadiiR Bl hERRbSs i Fm
i nducega@apdieti on of the cells. [0059]1In specific enbodi nents, the anti body
or antigen-binding fragnent is adm nistered to a subject having an i mmune

di sor 4ghas]ror exaEPcBntdnifalcddHER i QrHBIhoSof’ tReAtiFRY 6f er%ﬂibfb[tin%;i aft'vs
system ¢ l'upus erythematosus. [0060] Al'so contenplated is a neth of
t r eat inogt digaaset ivi d manmal cemprisiagsadipidstediognioi sdichgnaavmali & taompasitian sai d

subj ect _an. ant i body oé tg i.nvention, wherein said tabod .S an

ant ag RIS eAT AEHRGAY RLHeRYEIor Wearf Hiftebnd RUfiicabi ot Sase oré s mete

[ 0061]dPHIed erﬁFtdfms bhgradnd. Pedydiseadélin sigtapifel.i n an anount effective to
inhibit B cell differentiation and anti body isotype switching in said

T st eot Ypray SERRTPT RS SUbRtIne ot Bifanialbrf BlfeRs Tag R R A0e

ef f ectoweist onatntiniied det riveirnatoichf ardleiits; | Mudtigel lsslerosisaipdolfatgtovet lupus
glomerulonephritis, inflammatory bowel disease (IBD), psoriasis, idiopathic
thrombocytopenic purpura (ITP), Crohn’s Disease and systemic lupus erythematosus
(SLE), Hashimoto's thyroiditis, primary myxoedema, thyrotoxicosis/Graves disease,
pernicious anaemia, autoimmune atrophic gastritis, autoimmune carditis, Addison's
disease, premature menopause, type 1-diabetes mellitus, Good pasture's syndrome,
myasthenia gravis, autoimmune haemolytic anaemia, idiopathic leucopenia, primary
biliary cirrhosis, active chronic hepatitis (HBs Ag negative), cryptogenic cirrhosis,
Sjogren's syndrome, dermatomyositis, scleroderma, mixed tissues connective disease,
discoid lupus erythematosus, and systemic vasculitis. In exemplary embodiments, the

mammal has rheumatoid arthritis.

[0048] The methods of the invention may further comprise administering a
second therapeutic agent selected from the group consisting of a TNF-antagonist, a
disease-modifying antirheumatic drug, a CTLA4-antagonist, an anti-IL-6 receptor mAb
and an anti-CD20 mAb.



[ 0063] I n other enbodi nents, the nethod is further characterized in that the
anti body is admnistered in an anount effective to inhibit production of
proi nf | armwat2ory128489oki nes, chenoki nes, matri x met al | opr @CEUSaGBI@H30427
prost agl andi ns, and down-regul at e adhesi on nol ecul es in non-imune cells in
said subject. [0064]1n specific enbodi frent's, the anti body is adm ni stered

I n conbination with a reginmen conprising nethotrexate adm nistration and/ or

adm ni tion of Enbrel/Humra. [0065] The, subject for receiving.the

hor agg04& one (hasPRACC r RETERETBPMSar P (R1ATGRE Ha S i58SR, on P EUBEII e 1 0
et holdiuerleas naati AR atahyoMeasd 8P lidmARee disassTiRdiisBBsSoiatcRavifRESIR]
conprises treating said subject with a regimen conprising nethotrexate

adm niexpreasinghbatihdl 040 amdi GP80r ati on of Enbrel /Humi ra. [0067] The net hod of
the invention may be further characterized wherein treatnment of said

subj ed0050} h saild specigomeathods ahei r&@terdninvblyey bdwirastetiperther aefitbodyacy
to treatnment. with nethotrexate gl ope,. Enbrel al one, a conbi nati on of
EnbreICQH%R%H{%Q%@@.arT@SQ]r% MH'SEF‘H?%E i nvention may be further

characterized wherein treatpent of said subject with said antagonistic

ant i - ¢83%1lant i bdaySRaeica Meipeds dheetrealR) tnyolves aadBHYSIRIDG BRbABIOAANTX i n
' e | h :
pat i e%ﬁ]ﬂ&%ﬂld?ﬂﬁﬁﬂ@%ﬁ%bﬁ%ﬁﬁ@odﬁfponse to nmethotrexate. [0069]In

speci f1 ¢ ‘enbodi nment s, y 1S admnistered in conmbination with a

Cubj od0OFRICh o AR rherhits "RFC e s TRESRA, SRBse, PG EhRodcn

non- r AN Ion & € an patiexit prisimg-a teAngnNe saldh$man patient

odustioneoyt B delle &t BEHUiman phtignt cantprisiMg-adeems 'hg Idhh R pati

enbodi ments, the nmethod may. co%ri se treating said subject with a regi nen

conpr i3 effeative MRt ahianrREnCEAR  anfikedy @& Hie yepbemi nation with said

antagoni stic anti-CD40 anti bod%
[0053]

More specifically, t e human patient has an inflammatory disease or

autoimmune disease that is associated with CD40-expressing cells.

[0054] In exemplary embodiments the human patient is suffering from an
autoimmune disease selected from the group consisting of autoimmune or inflammatory
disease selected from the group consisting of rheumatoid arthritis, multiple sclerosis,
proliferative lupus glomerulonephritis, inflammatory bowel disease (IBD), psoriasis,
idiopathic thrombocytopenic purpura (ITP), Crohn’s Disease and systemic lupus
erythematosus (SLE), Hashimoto's thyroiditis, primary myxoedema,
thyrotoxicosis/Graves disease, pernicious anaemia, autoimmune atrophic gastritis,
autoimmune carditis, Addison's disease, premature menopause, type 1-diabetes
mellitus, Good pasture's syndrome, myasthenia gravis, autoimmune haemolytic
anaemia, idiopathic leucopenia, primary biliary cirrhosis, active chronic hepatitis (HBs
Ag negative), cryptogenic cirrhosis, Sjogren's syndrome, dermatomyositis, scleroderma,
mixed tissues connective disease, discoid lupus erythematosus, and systemic

vasculitis.

[0055] Another method of the invention relates to inhibiting the growth of cells
expressing human CD40 antigen, comprising administering the antibody or antigen-
binding fragment of the invention to the cells, which antibody or antigen-binding

fragment specifically binds to the human cell surface CD40 antigen, wherein the binding



WO 2011/ 123489PCT/ US2011/ 030427 - 14 - [0071]1n specific enbodi nents, the
treatnent of said subject with said antagonistic anti-CD40 anti body has a
superi or wOR2ooaey48vo treatment with an anti-TNF agent. [POOABRROIN/03G42T | ot her
enbodi nents, the nmethod is characterized in that the treatnment of said

subj ect wt h said antagonistic anti -ch40 anti body has a superior efficacy
to treatnent with Orencia or Rituxan in patients who have had an i nadequate

respon nti-TNF agent. al.one. 007 T ent .in ion further
Cont e e aetBod or hiest HEHInG SRS t BNk gt aruiger MRS 1o, rawy Sor

ant i gefifdroRfhdth b eERNE. as descri bed her ein; and(ii) a pharmaceutically
accept abl e excipient. In such conpositions, the anti body or antigen binding

frag”ﬁﬁésé hereOfAlé‘@yco%‘Pé/rﬂ Fa?&?%'% %n@@gé?m YgatiRg 4 b Aé&CHMn&%r@DﬁUCh
as fo a cytotox c agent carrier; an enzyme or-a marker
[ 0074]aAbeaat&mhdmdeen edmpEiseig admlraetermgl i@t gt ptmbjgnbmeeantllnmj}encmmggna

LR Eeke Bk AT AR ok GG BT, rishet)
SEQ I @g%’@ﬂ%ﬁlg %ﬁ% ) NQn%E Gk | Wh@%.ﬁ&heSE@dIr%OWtﬁ@ arﬁﬁféngoI\Qn%genSEQ

D NO 42,
D NObirdgng $Ecgnn@nt OCED), |r$lﬂnpts heNgrowsd, osEc@‘erenm@ormf CSEQOI ey D46- SEQ

§ NoesBReiaBeR oy 188 odlay R blgaregy [181RE tocS vaREob B! Bl e

NOpap@reaticQIUrg dENs, HeasibselisDodgliart kel SEEHIO s, grdste e sknNglIs7 3.
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[ 0075] Al so cont enpl at ed herein is an isol ated pol ynucl eoti de encoding a

| i ght herdiandpeciaeslls. Pagidencells. onadiels seHidnsyeeds. any of SEQ ID NO 5 to

SE QIDN08 SEQ ID NO 26, SEQ ID NO 31, SEQ ID NGO 36, SEQ ID NO 41, SEQID
NO 43,[0887) | D NOhSiresR@NtDnskbodi7for $ETbitipgNghosh oprijfeenNai®0 of SELF Ny

% 74 DRSNS YEarmdpre NG Bnoowgs Siatia Sl PSBme oTuliBle - 1

MM elvfier €N T heellMeFnsHoRn4, mmo@kﬂ%myrméh@md HOWRR'S EpR@Ase, i N
said manmal . [0077] I n an enbodi nent the invention relates to the
manuf y&a@e@swm@ macroglobulinemia or Kaposi's sarcoma.

[0058] Also contemplated is a method for inducing depletion of peripheral B cells,
comprising administering to the cells the antibody or antigen-binding fragment of the
invention , which antibody or antigen-binding fragment specifically binds to a human cell
surface CD40 antigen, wherein the binding of the antibody or antigen-binding fragment
to the CD40 antigen induces depletion of the cells.

[0059] In specific embodiments, the antibody or antigen-binding fragment is
administered to a subject having an immune disorder. For example, the immune

disorder is rheumatoid arthritis or systemic lupus erythematosus.

[0060] Also contemplated is a method of treating rheumatoid arthritis in a subject
comprising administering to said subject an antibody of the invention, wherein said

antibody is an antagonistic antibody that blocks the function of CD40 in said subject.

[0061] Preferably, the antibody is administered in an amount effective to inhibit B
cell differentiation and antibody isotype switching in said subject.

[0062] In other embodiments, the antibody is administered in an amount effective

to inhibit cytokine and chemokine production and up-regulation of adhesion molecules



medi cament for treating or anmeliorating graft vs host disease in a mammal.
[0078] I n exenpl ary enbodi nents, the nedi canent is manufactured for the

t r eat mentwof20arm2a4sboi rmune or i nflamuatory di sease sel eeCedstelomsid® gr oup
consisting of rheumatoid arthritis, nultiple sclerosis, proliferative |upus
gl omerul onephritis, inflammtory bowell3di sease (1BD), psoriasis, idiopathic
t hr ombocyt openi ¢ purpura (I TP), Crohn's Di sease and system c | upus

th LE Hashi not o' s th, iditis, i . d : :
hyr ot AIEr R o AE SA SHRPET oo arihbithe oG Ae Rt s Gpe I
gast rigdn smoak SFdBINE 8o GiHibit hbSvatibAbf MRS cERATLsai@ SBBRCYUT € Menopause,
type 1l-di abetes nellitus, Good pasture's syndrone, nyasthenia gravis,

I
aut oi hae A - tdi opat i J i L ar
ci'rrndUoEs] 2o v e, Ml et BTt od W I0RG, EnaRlcieiich B HhAY the
ci r r hesitibpdpjiogdmmistessahir amemalertraitectiye $d inhsbit poddrratideraferoimflasunatossues

connect | ve disease, .discoid |upus erythematosus, and systemi ¢ vasculifis.
00791V IPRIife BB Bal b BRI Cha GIPIRBRINS o AP oA Teaa|

t her appmkkpnagsrRturR!igHoRdnimene Bk B id sae@et. sting of a TNF-antagoni st, a
di sease-nodi fying antirheumatic drug, a CILA4-antagonist, an anti-IL-6

recept an ; 'n%%f&?n{éﬁ% : i ilz[ﬁ 1 : f ured
for uégé? a pa?ré% g?‘QF erou e o ééiﬁlg%ﬁg%@gﬁﬁ& e nm%ddﬁ%%@mn%ﬁgg V@fe}nt
manuf act vegichehor casrisimgr aweiboiséxater adrbmidteaioous bygd/of 008drisitadtion of
enbodi r}ﬁtelé'_c‘onterrpl ates a use of the antibodies described herein for the

manuf Wi''4: medi canent for the inhibition of antibody production by B
cells in a human_ patient. [0082] Anot her enbodi ment contenpl ates a use. of

the ad®98Rli es ddsceulject i9srereivingrthenberamyuisaen thatdrasarhadmaiaicearthiitsy

i nhi bity ! i jafdl S expressing human CD40
ant i g(ﬁdﬂdWﬁ?ﬁ%ﬁg&%@%&W%@é@é%@tﬁﬁ%%] Anot her enbodi nent
conte s a e h ' rib [ ) ure
o o MBOREE ., 15 P8k Yo B HERE Ghe 3ETMREMmIERR feaMandl ABR 3ok

di sor der rediatcei ncbh%rai;blir@di REetRbtré e anddrpibtraionanthgen- tadidinigrdtioagnmeht i n
sai d nedi canent to O inhibits the gromh or differentiation of cells of

t he ClMUralddeirat ed di sorder. [0084] The medi cament may be nanufactured for

use in the treatnment of cells of . . .
[0067] The method of the invention may be further characterized wherein

treatment of said subject with said antagonistic anti-CD40 antibody has a superior
efficacy to treatment with methotrexate alone, Enbrel alone, a combination of
Enbrel+methotrexate.

[0068] The method of the invention may be further characterized wherein
treatment of said subject with said antagonistic anti-CD40 antibody has a superior
efficacy to treatment with Enbrel +MTX in patients who have had an inadequate
response to methotrexate.

[0069] In specific embodiments, the antibody is administered in combination with
a regimen comprising an anti-TNF agent.

[0070] In specific embodiments, subject is characterized as one who has
rheumatoid arthritis and has been non-responsive to treatment with an anti-TNF agent
alone. In such embodiments, the method may comprise treating said subject with a
regimen comprising treatment with an anti-TNF agent in combination with said

antagonistic anti-CD40 antibody.



a CD40- associ ated di sorder selected fromB | ynphobl astoid cells,

pancreatic, lung cells, breast cells, ovarian cells, colon cells, prostate
cells, skwo?2e0al/123489head and neck cells, bladder cells, pomasse@hlososor ki dney
cells. [0085] The nedi canment may be manufactured for use in the treatnent of
chroni c | ynphocytic |eukenia, Burkitt?4-lynphoma, nultiple myeloma, a T
cell |ynphoma, Non-Hodgkin's Lynphoma, Hodgkin's D sease, Wil denstrom s

Cont oanP2tLe "o 8 2he R ROUREECER e HAhIENan OF 1S E o SHRIR sty saist
redi capatorligic ARFOTIAW afeRbeY had bupsidmiiRtaly B GehirfoNRIiah AARTIF

anti body or antigen-binding fragnent of the nedi canent specifically binds
to a f@eah cell surface CD40 antigen, wherein the binding of the antibody
or antigen-binding fragnent to the CD40 anti gen induces depletion of the
cel | s.[00T2)87] Thén netdi aﬂherntenmtnqditnlentmnﬂfeaonermed forchasactenzadhent thedt thent  of
a subj.e havi I mou | sor. 88 nt be .
manuf SCAMER! b Sa8 S BIPGruth rA AkROTTSIhedr Bd IR hs o supstigh ¢
| upus &Fdﬁc?%&?éét#?ent LA0BEL Aok he T RIAIRATINTBAN et WHRRAR %daawﬁao%uate
anti bodies’of the invention in the manufacture of a nedi canent for the
t r eat wesponsie toraruanti-dNE ageridlens in a subject. [0090] The nedi canent may be
manuf actured for use in inhibition of B cell differentiation and anti body
i sot y§@0#3§ t chi el pr&sanblwwabpmtfurtk[é)&ﬂah]té'mplamaqzi’rafntacafaycaiecormmns‘itam ured
for use in. inhibition cyt oki.n rmk I ne %oductl on and

a

of
upt + eGSR F teiRBSoR B AOUaFRIIING AT & LAt CRAET BT AGEIT: ANdH) @
subj egharm¥ Atk L3 4BRINd et/ 03042h compositions, the antibody or antigen

binding fragment thereof may advantageously be conjugated to a second agent, such
as for example, a cytotoxic agent, a PEG-carrier, an enzyme or a marker.

[0074] Also contemplated herein is an isolated polynucleotide encoding a heavy
chain variable region amino acid sequence of any of SEQ ID NO: 1 to 4, SEQ ID NO:27,
SEQ ID NO:28, SEQ ID NO: 29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ
ID NO:34, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:
40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID. NO. 50,
SEQ ID NO: 53, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60,
SEQ ID NO: 61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65,
SEQ ID NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70,
SEQ ID NO: 71, SEQ ID NO: 72, or SEQ ID NO: 73.

[0075] Also contemplated herein is an isolated polynucleotide encoding a light
chain variable region amino acid sequence of any of SEQ ID NO: 5 to SEQ ID NO:8,
SEQ ID NO:26, SEQ ID NO:31, SEQ ID NO:36, SEQ ID NO:41, SEQ ID NO:43, SEQ ID
NO:45, SEQ ID NO:47, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52,
SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:74, SEQ ID NO:75, or SEQ
ID NO:76.

[0076] The invention further relates to the use of the antibodies described herein

for the manufacture of a medicament for blocking the function of human CD40 in a



- 17 - [0092] The nedi canment may be manufactured for use in inhibition of
activation of dendritic cells in said subject. [0093] The nedi canent may be
manuf act weaofior34sse i n i nhibition of production of proiPafTiEseemE00497

cyt oki nes, chenoki nes, matrix netall oproteinases, prostaglandins, and
down-regul ati on of adhesion nol ecul es'Pn non-imune cells in said subject.
[0094] I n certain enbodi nents, the nedicanent is manufactured as a

conbi nati on dic nt to.be adm nister ' ination with a regine
conpr TaA MGk Ero TR Becis T Lo aeRo A GRAPoPediteciibiiiie tsspass 77 A
Enbr elAdpamga. [0095] 1 n ot her enbodi ments, the nedi canent is nmanufactured
as a conbi nati on nedi canent and the nedi canent in addition to conprising

pescRIETTEN o SveRac DIRIEoRE o BRI B0 " aE L et adiRG o L™
cur vesnedgidament s pieeading epr BGi ovatingegradtf vshivrsi i sesbeaintal imadireal. on CD40
transfected HEK-293 cells neasured by flow cytonetry. B. Conparison of

bi ndi §Q078] Ant i hedyxemplany idmbydiMentsl Ky ilediyafieho iEDMANUFngkeC ferdtHdEK
cells nmeasured by flow cytonetry. Representative data for one experinment is

shown {{8800PTEPLAT aUtimEline wgnﬂamwgoa/r@sgm selpeiedi M ECe Oraup ERRsiging
h“ma”'o?fe?' @ﬂ@%t%g;gt i, R’ﬁ%lﬁeléc%rff%@‘ b4t O%@% @%é%l%neppnns

Represent a or ‘one experi men shown. I gure esti
of noursféarametdry e et el easei (HRId), @soflaslsaldicthnmhnomnmnytoparyc parparé (iféd),

prima roI|f ration. a Re resen i nt odytltr tion

Purvediaha S Disdisengs BRI BIS ehihe B EEL st uayaaRs.

ant i boglnaPaRyRSEIRA | H§rétBkidosie/Giales dpasd wmems drBler4e BLImPiune

inhibition curves depicting antagoni smof various humani zed anti - CD40

ant i b@dﬁoablq gasighipaauteommtioe 4p1ditis, Adrligon's/diSse9 PCIMMBISZO MENRAEE, 1yEs -

cel l Hr& lo f?r at | o ass Varl QUS, ant 'n C Q arr}]ti bﬁ1d'nes r4D:L1 0 Sm?nan nd

5D12, lgbgtes N F co?r%’a? wre's” syndrome, “myasthenia ’ gravis,” autoimmune
haemolytic anaemia, |d|opath|c Ieucopenla, primary biliary cirrhosis, active chronic
hepatitis (HBs Ag negative), cryptogenic cirrhosis, Sjogren's syndrome,
dermatomyositis, scleroderma, mixed tissues connective disease, discoid lupus

erythematosus, and systemic vasculitis.

[0079] In some embodiments, the medicament may further comprise a second
therapeutic agent selected from the group consisting of a TNF-antagonist, a disease-
modifying antirheumatic drug, a CTLA4-antagonist, an anti-IL-6 receptor mAb and an
anti-CD20 mAb.

[0080] The medicament may be manufactured for use in a parenteral route of
administration. The medicament may be manufactured for use intravenously or

subcutaneously.

[0081] Another embodiment contemplates a use of the antibodies described
herein for the manufacture of a medicament for the inhibition of antibody production by
B cells in a human patient.

[0082] Another embodiment contemplates a use of the antibodies described
herein for the manufacture of a medicament for inhibiting the growth and/or

differentiation of cells expressing human CD40 antigen.



[ 00100] Figure 5: Testing of Antibody B, Antibody A and Anti body C for

i nhibition of CD40 i nduced CD86-up-regul ati on of human whol e bl ood assays.
The 4D11 wotzoGDasusant i body is shown for conpari son. ThePCHEL20130804pE
control showed no effects in this assay. Representative data for one donor
is shown. [00101] Figure 6: Sunmary of 18he results of testi ng of Anti body B
for inhibition of CD40 i nduced CD86- up-regul ation on human purified B cells

d h whol bI The dat t th B)
ore odibEaka° TihaliRs erdadiBen SholkhPialias Uk o fas catbabiss Agsthdtly
Dat a ffférrelﬁuﬂo‘r'tﬁé%gﬁlﬁ‘l‘abﬁlré N5t4a TheREEMBSHIME tee trebfinémeof é%lﬂ)]é&%&%@&gur e
7: Testing of Antibody B, Antibody A and Antibody C for inhibition

[ nduc&D{Qaasscurpalieggdlwd@n whereipndim® | gjodingo ak épewaolikody evdaaigarybinding

tor onaty S eakAREE 185 EAd bbb SE AT AR Bel Se R

for ATDIpavsdcibleefdispaieel ) and Antl body B (right panel) in cynonol gus
nonkey follow ng adm nistration of 1 and 10 ng/ kg of each antibody. The

dat a 'i gos4e Sum“ﬁfé/m@fjlc%%rﬂ'rﬁéy BbirRANIAERIred fH 1 @ tfh@ftr@a%ﬁién@% comglys
[ 00104] Fi gure 9: Change of percentage of CD86-positive B cells from

cynondl W%am@tegrdkscrdef selatiedstroat |Ebrhyrnphagb1asiiolubd>¢”8) pandre@Am ||U:Itgjy A)

el pisnbrGs] B oA ablss RoML bl PSR R P Keuh bied Shefipode”

(left d@ﬁ@%lééjdé}fceﬂl@ pan&acld bokiingpaells) . [ 00105] Figure 10: (A) Human 19gG
and (B) human IgMIeveIs in NSG mce at 2 weeks after injection of 1.25 X

106 hygggs)PBMC. ﬂﬂecﬁle&ﬁ!a%érft‘?ﬁéﬁge%éﬁufé@t@réé for (@e inSABLRAARAL bf)bhl%'ﬁﬂ:
anti bodi es Anti body A, Antibody B and Antibody C at a dose of 1 ng/kg one

day béympboccy’c@risﬂleemcﬁ Burkidirs IpBvibomvaD raottiplel ag4Rgw T2 USeall iyng@oxeg, Non9 -

hott bRABTLS FRaPTHITE GHaEs 2 BREASH” n NaOR e, aGREIRER o
whol e KpRfs sarcoma.

[0086] Another embodiment contemplates a use of antibodies of the invention in
the manufacture of a medicament for inducing depletion of peripheral B cells wherein
the antibody or antigen-binding fragment of the medicament specifically binds to a
human cell surface CD40 antigen, wherein the binding of the antibody or antigen-

binding fragment to the CD40 antigen induces depletion of the cells.

[0087] The medicament may be manufactured for use in the treatment of a

subject having an immune disorder.

[0088] The medicament may be manufactured for use in the treatment of

rheumatoid arthritis or systemic lupus erythematosus.

[0089] Another embodiment contemplates a use of antibodies of the invention in
the manufacture of a medicament for the treatment of rheumatoid arthritis in a subject.

[0090] The medicament may be manufactured for use in inhibition of B cell

differentiation and antibody isotype switching in said subject.

[0091] The medicament may be manufactured for use in inhibition of cytokine
and chemokine production and up-regulation of adhesion molecules in T-cells and

macrophages in said subject.



[ 00108] Fi gure 13: ADCC activity with wild-type and knock-out 1gGlL
constructs DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 00109] CD40 rmedi at ed

si gnal | i ngoi2e1masaspecogni zed as being involved in a variperyused11oanget

di sorders. Despite the availability of_a variety of preclinical data

showi ng that intervention in these di $6rders woul d be therapeutically
beneficial, there renal ns a need for antagonistic anti-CD40 anti bodi es that

can b din e at nent of ut o] ne di eas invention
nor SBEC, £ o0 erRama aie BE STaARL e e 4 A5 BRa Hebet o
CD40. déﬂ,dﬁﬁggbﬂémﬁ]@@gbj@%ﬂts the sequence of these humani zed anti bodi es
has been identified based on the sequences of certain | ead nouse

ant i bog WO#@@%@&@@%«%@ Qﬁ‘ﬂ)@ maRtfad g%@ féﬁhfsé% mf)ftlgﬁrbrllc dp?rrﬁrgﬁétgénrg an

approjlnatély 48 expresse e sur ace o

neopl adtproinBaocwhatery whiokiness tcheawkinass aeatriar mietalloprgfealases npaolsiaglandins,
cellular, proliferation, and dlfferentlatlon Ledbetter et .,..1987, J.

| mrunéind doyin-yegilSagry of a0 PGl RN ESHS HESABSPISol at ed 11 om
ali brar%prepared from the Burkitt %/ nphonma cel | line Raji, (Stanmenkovic et
al ., 196941 EnvBOIN. certein3gmbpgdimantpas es ederigaaent ds cananyfagiuirethdégerfous! y
expre ﬁ%‘gh I r I gCD40,
i ncl u I'ng, but not mé?'f[eté @aaﬁﬁgﬁrlgn% é@ﬂwdéﬁrgfgp (;[1@"[" |\X”ﬂg%c§pﬁﬁj§ﬁ%b%r%in

i nt er angthbarekaig azﬁhlhsatrabasaindm ddminisitatioaldf £nbealfldumoen cel | s,

macr ophages, endothelial cells, follicular dendritic cells, tonsil cells,

and bqoeosfer r owdetherasmpbbdistents ethbsmedidameme ismapdidtainics, as AeorMRation
nol ecul e is a human CD40 npl ecul e. [00112] The anti bodi es of the i nventl on

speci feAFaYept sheumericraEibinn aR0itigAd th aamrristisghe aaniibadies «f th
nonocl; W@Jtloﬁ%hﬁ&dy?rﬂ@ﬁé@é Jal gﬁhq—@gbgﬁpy specifically binds to human CD40

havi ng an antagoni s actrvit | ess than 1nM and has no agoni sm up
to 100 lig/mL in B cell prollferatl on and wherein said antibody is further
WO 2011/ 123489PCT/ US2011/ 030427 - 20 - characterized in that the antibody
has an in vivo half life in non-human primates that is at |east 10 days.

[ 00113] Pr ef er BRIFFESORIHT K OF SEMERADLMIEY S QFCD4AE DRAVBDMNG FC conj ugat e

e [0096] Figure 1: A. Binding curves and corresponding EC50 values of humanized
antibodies on CD40 transfected HEK-293 cells measured by flow cytometry. B.
Comparison of binding of Antibody A, Antibody B and Antibody C to CD40 transfected
HEK cells measured by flow cytometry. Representative data for one experiment is

shown

[0097]Figure 2: Binding curves and corresponding EC50 values of humanized
antibodies on RAMOS cells measured by flow cytometry. Representative data for one

experiment is shown.

[0098] Figure 3: Testing of mouse and humanized antibodies for antagonistic activity in
a human primary B cell proliferation assay. (A) Representative antibody titration curves
and resulting IC50 values is depicted for each mouse precursor antibody.
Representative data for one donor is shown. (B) Overlay of inhibition curves depicting

antagonism of various humanized anti-CD40 antibodies in comparison to 4D11.

[0099]Figure 4: Summary of the results of testing the humanized antibodies for
antagonistic (IC50) and agonistic (Sl= stimulation index) activity in a human primary B



an EC50 of less than 1 nMand CD40 in CD40 expressing cells with an EC50 of
|l ess than 2.5 nM The antagonistic properties of the antibody are defined
in that iwohas/a3Bycells or dendritic cell antagonisticPaEtuseetip3d4Cb0 of

| ess than 1 nM The anti body further has superior pharmacokinetic
properties having an increased in vi vdBhal f life as conpared to ot her
anti-CD40 anti bodi es (e g., anti-CD40 anti body 4D11). [00114]As used

her ei n, t hat ex 0.is an cel.l I d Y, surface
A LR TH L e s S e L ST g A
cel | s ,shioWnerof t8inpatisael ceI |'s, basal epithelial cells, car cinoma cells,

macr ophages, endot heli al ceIIs follicular dendritic cells, tonsil ceIIs,

and b rrows Y/ t
nol eche (?@ a hu rleC%d égtﬁ ecul e“%@%ﬁf%éﬁ??ﬂbﬂ@w ?ﬁ%ﬁgﬁgsltleonnt
i nventaf ddD4@doduieck Cﬂﬁ‘cupwegdl@ﬁmﬁ) odtrhurgann vemlée dpedd assdaVS:Dﬂlﬁ)e e4;ﬂ1t10|aet| As

01 Ce NP BrboSe s Far someTister Theig ity Rk oot BT BesSa s asbhes Rhd.

for exgigRlsa 'F?ébﬂé‘é@n?atu@@%%t@fﬁr'cﬁ@"d&&%@hH\IvHa”t recogni zed by the any of
t he antlbodles haV|ng a heavy chain/light chain sequence conbi nation of

307 ol 90T “cndiSv ety Pyt 3PP i ST ¥ ERNG R TN S” 5

34 or (@340 mddceglh@Deﬁaer@QtldD diOhBGhax phrifkery Botellseawy haha@inwBE® bibotios

ot ot oiTHer AaGHeh 801 See: AAdCYBr i By NES0 RrleRoard sisatate ThBIB o mobw

pr ot eicdiroP iPlowed! IngORFBEISIRS . ciftlcr 99O | I§§tamfdﬂ Qﬁumueedoner@w@ aoaﬂpunds
that m mc anti body binding properties of the CD40 antigen),

conbi rsamoadzedcieribeftable00116] The general i zed structure of ant| bod| es or

i munogl obulin is well known to those of skill in the art, these nol ecul es
are hdoet@let r arfigure gl YestimgoofeAnthodyy Bi AatibydpiA a:b@lAntibﬁdyG[D(’rbrdlahtbdrm
corrpos e ht chains and two identi avy (

Char ol G ndged ChER b e iiaheh Ay T aledn meTRyHEERS ed ASB e

di sul fiade .Qagﬁetc%ntrer S GwEe e ArtiaTRs 1hiands Igea%rte%ﬁfartﬁwdt& (FObRE Wbof &
forned t hrou WO 2011/ 123489PCT/ US2011/030427 - - coval ent disulfide
| i nkageshewmeen the two identical heavy chains of the heterodiners.

Al t hough the Iight and heavy chains are |inked together by one disulfide
bond, [0013031u nberFigdred: RIb$mdecdnicekrgien betevaanes for Amitbduyad Yietthpmined) arat | es
by i li.n isotype. Each heavy and I chain.al so has_reqgul arly

o) ac M RRRL AAANGPEUET T YAPMAGE TstikeyHoloyronarminseaiah ohd- ana o

am no-f | erpdogains (tMEDsurh @ B fHio FPYRIGAE3bAN
domai nsgﬁ(gﬁ?t@aﬁzgﬁ%@ art% CH S tag)svldel I bzysjﬁggdl nratéﬂ?élﬁ(g: orJ%o %?m}engﬂgaﬂl and
CH2. M@h dntiphdychai n has two domains, an amino-terninal variable donain
(VL) and a carboxy-term nal constant domain (CL). The VL domai n associ ates
non- cqoei@it | y \Iﬁlgthretmﬁh&mmmemem\ﬂageeﬁﬁ[D8&p6t|tldeI&a’:eﬂlsi fsora@ymoniogigus
covalently linked to,th n Vi a a di Zéflde bond. Parti.cul ar, am no

aci d redMRYSSLHH etob%CImIé\/%Eﬁ“PB Qf tRRY et Imaf‘ﬁeatlc’r ame BR8heavy
chain t 188 I )
[00117) YR Pt TRl ek Aty tAdtinody 1B Frop) paBley i AnibRy > ]*I"Q'%3

bet weadminfsteredo Baanlmladﬁjew witke 1, mgrkg Ie‘fypamaia} oabl mg/kg‘l(regm dayueér vari abl e
dormai ns contain residues that are directly involved in the binding and
speci f[00105] of eFag:.h‘repa(DtIAc)uH-lamaanltgiG)add (IBr)thjman dgeiclielvels ianNBS@emice at 2

det er m nant pervariability p i chain and the heayv chal n

in | i
var i aBYeekgoaftgmia/egtion nb@ﬁﬂf ape mﬁrtﬁ) C B/g%megektmtﬁdawth vehicle,
conpl r r r r I s).
R A g B O Ay Ao o ARG AR08 1 gl 2 pese a2
Sequemn@’kg@fneRIaytIeefnse tnana;femhbmmgnd%ESMmt erest, 5th Ed. Public Health
Service, National Institutes of Health, Bet hesda, Ml., whereas HVLs are
structjoowue] y defriged ad¢cdidding oO vahieus hmeesei amtirhumaal CP40ucntibedies the
vari abl e domain, as described by Chothia and Lesk, 1987, J. M. Biol. 196:
901- oTmahBlaiEleiSese two nethods result in sl i ghtly di fferent
identifications of a CDR, the structural definition is preferred. As
defined by Kabat, CDR-L1 is positioned at about residues 24-34, CDR-L2, at
about residues 50-56, and CDR-L3, at about residues 89-97 in the |ight
chain variable domain; CDR-Hl is positioned at about residues 31-35, CDR- H2
at about residues 50-65, and CDR-H3 at about residues 95-102 in the heavy
chain variable domain. The CDR1l, CDR2, CDR3 of the heavy and |ight chains
t herefore define the unique and functional properties specific for a given
ant i body. V\D 2011/ 123489PCT/ USZOll/ 030427 - 22 - [00118] The three CDRs

Y b1 o o - o o,



by framework regions (FR), which contain sequences that tend to be | ess
variable. Fromthe amno termnus to the carboxy term nus of the heavy and
i ght chawo 2omwri2adsbe domai ns, the FRs and CDRs are arramg@asSzeiiiob@2or der:
FR1, CDR1l, FR2, CDR2, FRS, CDR3 and FR4. The largely p-sheet configuration
of the FRs brlngs the CDRs within each9of the chains into close proximty
to each other as well as to the CDRs fronlthe ot her chain. The resulting

conf or iaon contributes.to the nt| i ng .site ee Kabat t a

061 TRIOR] or HbirohE Sohma ot te YRR IehTiBenS doitvmtan PoRNIBoNeoR
resi dypg t%"eead?ieegﬂ@%Ab)ﬂEﬂHr Gﬁhb)hdrﬂB%bWﬁnU'bl:ﬁ@Ié@ﬁﬂwal’édbeBQd [00119] FR
resi dues and | g constant donains are not directly involved in antigen

bi ndi t co t n t ef f ect or
Funct 100108, 1 OO UB A Ao R WA Pk TR S R Rls® |
antigen binding in at |least three ways: by noncovalently binding directly
to an epitope, by i NDETALERPERSCRIBRONORIHE INVENZKONues, and by
affecting the interface between the heavy and kﬁght chai ns. The const ant

domai AQ0HY not @4@&3%@9\&@%‘6‘9 i$ 'H?WT%QQQ% o eE\Qt'”H%'M?@ﬂréa\)’é’f'ﬁBUs lg
ff

depondiit L FIscrders, SHETEE1RAGIRRER bPE ety 61 ?I%d““%%ﬁgh% SHRupgat

(CDC) lrated/mmlbnbodiyesmqheodmnla; woeld béaMerppagtnmaIllydmrmfl(:lé\ID@ﬁaere I[dDﬁH.II@]aTIIIEBd i ght
hai f t ebr at I t I I

i ot 1 ne ceiFaenBlc Aedgpl b ey oaiesi Habae bR obngaHereAtmErha Agi e

sequenge st heI'Ifemb?és?eFHt FHRBBtioh |ﬁpréP@Wéﬂ'é@BodM@1th@Yéte§h@' M8indnized
manmal | an i nmunogl obul i ns are assighed to one of five major classes,

accor danmgodl@st that sreqogrmce GP40he I ospstcifint eddmimsnts, ghe semiencgEpf ItIgese and

| go1, "8 Eed, 0uBpGies. g Aoen, Heflas bt REL 05" SRabarRer Bl Threefiuhacs

t hat QQ@mﬁﬁﬁﬁﬁgbdégthe dlfferent cl asses of inmunogl obulins are called a,

8, ¢, y, and i.t, respectively. The subunit structures and _

L hr ee 1gTIS! onaindCeRksgWImAd Ak of Dubes ftRES AR aldr 6 drITEHBIRE|RA NS

ar e mell known. [00121] The terns, "antibody”, "anti-CD40 anti body",
"hunaiSzkld giypcaprain exptadsedyon then gurface ichmtor mahrani zreeb s tic- BReEdlsamthidiody ™

are used herein

d d i ficall | onal
ant i b&resY I%é?ﬁ%qt%efpmlaaﬁ%éupﬁglvs 30 LelbEs meifatad e TS s ARARS, Ona

nonocl(pagbettsit étbadi #3597, pamtaLeEal 38"1188@85 A cWA insesuli éhciiind o 4s
(e.g., bispecific antlbodles) and anti body frgﬁﬂpnts such as vari abl e

donai d’@sahﬁe@tlﬁféatqﬁofrpﬁbr@s|lbﬁarhrﬂr95@@de30ﬁhé|ﬂe Kig tymaphssa readl oI Raji cal
acti vggt/aomgm%w 0 1@ dt%%ufglggdcg he term "nonocl onal anti body" (mAb)

refer dy o] tion‘of substantially honbgeneous

ib h di d d hat
Mot lbf? thceSIASr Deeiarbll 14 S Shaf ieBaa s ket B i heBifen 1
m nor c%&P&UIéﬁzedVBVQﬁé %@ﬂacé@%p‘?@ﬁlﬁ oRICDA0 QHbMdﬁ@efbuft ot Ilhﬁﬂeﬂlgtod'n'bﬂﬁbﬁd

agai nst a single antigenic determnant, an "epitope". Therefore,
modi f ia@d neepBstional celiss iniddighaiing esilsa basestepihpball 96|I‘ﬁ)n©%f§m@m% cells
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|t sh@@rudebqolamgrﬁlmdntémhe ramiocdiaeals, atiel BOdioe Moteduldes radantyn an4o
technlque or net hodol ogy known in the art; including e.g., the hybridom

nethoaneﬁéﬁIer et al., 1975 Nat ur e 256: 495) or reconbi nant DNA net hods
known in the art (see, e.g., U S Pat. No. 4,816,567), or nethods of
i sol atlP@M 2 nordel anhbom@&mWﬁanvelytm seaciégalsbing ghagaamresssalinant
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[ 00123jikdy rehumanCDi0 themgeanahiigodfstit Retitigalos@oHidss ahan ahdd and diaisaty e
regions of an antibody from one species (e.g., a non-human mammal such as a

nmouseRgentsN P Hed () IagfmllmgBtcedlhathlferah@m;ﬁnd whgreinssald aniborEris Spebees
(e.g., human) anti body and can be obtai ned by Iinking the DNA sequences
encodi ng the variable regions of the antibody fromthe first species (e.qg.,
nouse) to the DNA sequences for the constant regions of the antibody from
the second (e.g. hunman) species and transformng a host with an expression
vector containing the |linked sequences to allowit to produce a chineric
anti body. Alternatively, the chineric antibody also could be one in which
one or nore regions or donmains of the heavy and/or light chain is identical
wi t h, honol ogous to, or a variant of the correspondi ng sequence in a

nmonocl onal anti body from anot her imunogl obulin class or isotype, or froma
consensus or gernIlne sequence. Chineric antlbodles can |nclude fragnents
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WO 2011/ 123489PCT/ US2011/ 030427 - 24 - binding to the sane epitope (see,
e.g., US Pat. No. 4,816,567; and Mrrison et al., 1984, Proc. Natl. Acad.
Sci . USA W0:206833488855) . [ 00124] The terns, "anti body fragwarseéLi/o3@nti - CD40
anti body fragnment”, "humani zed anti-CD40 anti body fragnent”, "vari ant
humani zed anti-CD40 antibody fragment20refer to a portion of a full length
anti-CD40 antibody, in which a variable region or a functional capability

ant | bOBPrA i rCEREIG 8B haf anBud hel Bfp PLASKARmen PAReE S abis

Fd, FwytiepioafsseFv-Fe fragment, a diabody, a linear antibody, a
si ngl e-chai n ant’'i body, a m ni body, a di abody fornmed from anti body
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d [ i cal ti - bi ndi tibody, f ts, call " Fab"
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fragmeaiis of denbiAfc CERGMAYorMtiRCaGRAty ACBE dfNes< ast fmiv. dqTral éfhtﬁfo_dE/FQrs’[hglght

chain and the CH donmain of the heavy chain. Pepsin treatnent yiéld
F( abl)n2sf sepetiert phasmaeeisnetivo piapedies- baviddngn sincegasead in sviwa ihalf didpaas e of

fhzsS;c'gbﬂé%‘eégé@ghtez%ﬁtia@@%%@iFﬁﬁi’s&f<%%8{%ﬁf-ﬁg%L%f o Rt ornes from
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al so known. [00127]"Fv" fragment I s contains a conplete antigen-recognition

and bicedls.ngnterdigitalongi erlisngbasala egithelialofcetige dasaingmandcalise Mmiagrphalgeisn
vari abl e domajn tn.tight. non-coval ent sqci ati,gn. In this configuration,
Uhe ¢ treTRRAL 8" dalifllor ARRdR G ¥lmonsTr R 2hbting, el Wi iid BEEMA oo
site @lshe sowid ardodiméne, e Bb4dimsleculeat laasimel0D4ad hpisduse.CORs conf er
antigen-binding specificity to the antibody. [00128] A "single-chain Fv" or

 SeFViog 8 1p0dy TiicAgaiéd ot BesBne RIbY riB6RES SHRERE "SI hhgefH and

VL donmi ns "of an antibody where onai ns are present I1n a sing
pol ypepitoge” ehdi"@D4thepitdpey| eAs hised Meveinstheapdeines odfer ¢ agmoldonte éngd., a

bl g 49 20BAZTAR0REY YRRORHL 0804

fo of %r?]rﬁunoreactivity with an anti-CD40
antibody and, for example, include a CD40 antigenic determinant recognized by the any
of the antibodies having a heavy chain/light chain sequence combination of light chain
SEQ ID NO.26 with any of heavy chain SEQ ID NOs: 27, 28, 29 or 30; or light chain
SEQ ID NO: 31 with any of heavy chain SEQ ID NOs 32, 33, 34 or 35; or light chain
SEQ ID NO 36 with any of heavy chain SEQ ID NOs 37, 38, 39 or 40. CD40 antigen
epitopes can be included in proteins, protein fragments, peptides or the like. The
epitopes are most commonly proteins, short oligopeptides, oligopeptide mimics (i.e.,
organic compounds that mimic antibody binding properties of the CD40 antigen), or

combinations thereof.

[00116] The generalized structure of antibodies or immunoglobulin is well known
to those of skill in the art, these molecules are heterotetrameric glycoproteins, typically
of about 150,000 daltons, composed of two identical light (L) chains and two identical
heavy (H) chains. Each light chain is covalently linked to a heavy chain by one disulfide
bond to form a heterodimer, and the heterotrameric molecule is formed through a



antigen. The scFv pol ypeptide may optionally also contain a pol ypeptide

| i nker positioned between the VH and VL donains in order to facilitate

f ormat i orwof2oua/despr ed t hr ee- di mensi onal structure for a&owiuseniososdi ng by
the scFv (see, e.g., Pluckthun, 1994, In The Pharmacol ogy of nonocl onal
Antibodies, Vol. 113, Rosenburg and M8bre eds., Springer-Verlag, New York,
pp. 269-315). [00129] O her recogni zed anti body fragnents include those that
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all, or substantially all FRs are those of a human i mrunogl obul i n
conservomplemegtariiy da@rmngrﬂegwnsr(C@ﬂﬁ)mhmwableIqﬂmm(ﬂﬁ\él@i emRs a0
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cont ailmngidiogibgl Iritglest,chhi Bdapupit | HegtaiSdreias! Ndtiendrinailesdeimpicaliaf a
heavy chain. The anti body al so may i nclude one or nore of the CH, hinge,
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domain cap be a c | enent fiXxin ostant do \%gra]relt is desir that
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const ant donai n nay anot her Tsofype, e. n al ternative
hurramLBeat about EHlesNd9-B3dy thatigbbapain svaruabkqaﬁmmam fGEm%hIfbrsepd)mamemat

|nnuno ulin cl 0 Iec onst onalns
o opatins iy 23y PR 512 RiandttsngEhEs phrth A eBE-Bb A RPLE R ST t ne
art. lox-spef fhieChedyshdie vhSableforRdiAs eMte CD‘F?I”@I@MPCQ)‘HS’@ﬁth@VHéaWOHrﬁ:{S
that are 1gGl antibodies and nore particularly, are 1gGl antibodies in

whi ch lightebains thekaiowk define dhe afmigua andffunetiora spropedies33rredic-fy augiverDRs,
or é@l Bé a humani zed anti-CD40 anti body need not correspond precisely to
the p éR Y sequences. For exanple, one or nore residues in the inport

CDR, or HVL, or the consensus or germine FR sequence may be altered (e.g.,
nutagenized) by substitution, insertion or deletion such that the resulting
amno acid residue is no longer identical to the original residue in the
correspondi ng position in either parental sequence but the anti body
neverthel ess retains the function of binding to CD40. Such alteration
typically wll not be extensive and will be conservative alterations.

Usual ly, at |least 75% of the hunmani zed anti body residues will correspond to
those of the parental consensus or germine FR and i nport CDR sequences,

nor e of ten at | east 9096 and nost frequently greater than 95% or greater
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- 27 - orientation of the two chains with respect to one another. Certain
resi dues that may be involved in interchain interactions include VL

resi dues 80,2086123488, 44, 46, 87, 89, 91, 96, and 98 andPVUlHUSe&llds@37 35, 37,
39, 45, 47, 91, 93, 95, 100, and 103 (utilizing the nunbering system set
forth in Kabat et al., Sequences of dteins of | munol ogi cal Interest
(National Institutes of Health, Bethesda, Ml., 1987)). U S. Pat. No.

6, 407, I i t . id h VL i.d 43 d 85 d
Vi 1 oJ0BT 33 RS RSy BT ay JAE hely il Rl &MRins B Shaled hese
resi dygsrarhBwb GRS FFD! WhHtFRELIER Qtluenchb BYatased BBk IEablfiabtd. Fom

speci es. Inportant antibody residues that are reasonably expected to be
i nvol Vel aminontesmimizg ro i theeearboxprierainuss ef doe diavyr agdbight tahaimrvariabte t he

ant: by EEFEs ahB3rPRs WB AR qdFdIS IR RS PEls FRRE GrRe FRs
frequeshRY, 866 WR4.MBhéTErfelyagisHebesbttifirafiore €t thé FFat biyd thealODRs within
i mrunogl obul i ns of any particular class, isotype, or subunit structure,
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conserndiat kY BRN SSOUSIREPuBS NEeSar32ed Vd). cpabas B4greBl]i amiduyh mdtcalt QDIRef er
to an am no acid sequence which conprises the nost frequently occurring
ani no regifdes ass aaeessariledicertiydavalvesin antgan Boge. i rmunogl obul i ns of any
particul ar class, isotype, or subunit structure. Thus, the consensus
sequer@@1tnt ai iR sesidues anddpconstand roending iang rat dyecty powiltdcbim antigan no

acid that. iIs ese Ln.one or re. kno i munogl obulins, bu ich may
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I MuNEYre® R residis Ar thabbRt foelgd\@na GRIMRRET SfRe0e AREgeS birdinght ai ikedt from
any naturally produced anti body or imrunogl obulin. Kabat et al., 1991,
Sequeri@©e waysrit apagovEenthiringinggficestiy i an nitopst RY FaterFiisigi Withese: ar
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t her edthe qorevarttedomsaihslare eaqudineetly ihoolved en antgen dindiny bbit Meokite vedous Ig
anti-CD40 anti bodies. See, for exanple, U S, Pat. Nos. 6,037,454 and
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chain - f Y, v, A4 | a
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v-, d-<celuldr phggoegogitdhD&R), M P, and LeFranc, G "The | munogl obulin Facts
Book" Academ c Press, 2001). [00137] As used herein, "variant”, "anti-CD40
var i ano0120]hunmariiheelihhaithiainfS0/eribiratetimm@ioglaeulingrdre agsigniezield @y of i 0"
each refers to a humani zed anti-CD40 anti body having at |east a heavy chain

var i aslearngistiiect ciassesonarpgy (9 RnNcHambslgudh desegfonstie aminqaacid seaHeethol or

ant 1 bort SR BEHRRR T 3 FRLERAT R ek ERAREogRBLIns
sequengensdryreded dmnof Hiveanajoe tiaiteds aseondans as thé/segaerice bhelaidensthnse
havi ng one or nore_am no aci es in one or both Ijght chain or heavy
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same are shown in SEQ ID NGs 26 through SEQ I D NG 40. [00138] An "isol ated"
ant i b liLsrespectively. syt Bleeitrgs aad dngesdipwngtonal saaligiratiensekbihed

%E? ol S aal e b PeBRRe 3?%“’?!4%@@%&& 35?25 i hat gféﬁ”‘?ﬁ?ii‘ﬁ are with
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i sol ation by weight of antibody. [00139] An isolated antibody includes an
ant i bee@ypse n agdt spacifigaly r evearpasmt mesptlonah amtibsdies (irclydibgudet, lesgice at
| east one conponent of the antibody's natural environnment will not be
present. Ordinarily however, an isolated antibody will be prepared by at

| east one purification step in which the reconbinant cellular material is
renoved. [00140] The term "anti body performance" refers to factors that
contribute to anti body recognition of antigen or the effectiveness of an
anti body in vivo. Changes in the am no acid sequence of an anti body can

af fect anti body properties such as folding,




WO 2011/ 123489PCT/ US2011/ 030427 - 29 - and can influence physical factors
such as initial rate of antibody binding to antigen (ka), dissociation
const ant w0 20hie12343vi body from antigen (kJ), affinity comsramstolof3dbe
antibody for the antigen (Kd), conforpation of the anti body, protein
stability, and half life of the antibédy. [00141] The term "epi tope tagged"
when used herein, refers to an anti-CD40 anti body fused to an "epitope
tag”. ito is_ a polypeptide having a.sufficient nuanjr of.. am no
ot ds oS cingdths)« BpBoRBel BRfbodiEs BLbieRiiG A oS (Gbs timsrdich
t hat 'atntlgéél%esf‘oénd 'atnﬂbBG)V Fratnbéhts ichesas VaraBRl B¥anLankhehBr meRicRdof

anti-CD40 antibody. The ‘epitope tag is usually sufficiently unique such
t hat amtibpdiesdbigt exﬂm@éa d@gued@uolomaleaﬂtwﬁnee padoléedingng.substantial |y
cross-react with other epitopes. Suitable tag pol ypepti des generally
cont ai[60H22] eastThe deimo"racnoclorali dunibodyld (oA Irgfem)rtbalan aintinody3 ofo &60
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function of cells and/or causes destruction of cel he termis intended

to i né}YGaéomédP@Hm v%°h|§6?bﬁ'e-s1 9(73%#%@9 2151@195h925600mb@@nt PAfY MR |
Chem%%mpmgglaequ X ea@d h @& Pat. SyEh. 281 E5gYebd GRdth¥d@r! 8 ait.%é' g of

bact eri al animal orrgin, and fragnments thereo
cyt ot onorocyeaitrecosbirzntiyopnotdaded asirtge phagararz@ddydﬂdr:mmh assing tedrmiguesent

pat 1 oESEHR AL CIARBP Ehab g VA2 ar k7 aag. angerRe ef al. fod, Fiud

2011/ H3489p(H41Jg8011/ 030427 - 30 - [00143] A "chenot herapeutic agent" is a
chem cal corrpound useful in the treatnment of cancer. There are nunerous
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and ﬁé%pt ophycin 8); dolastatin, auristatins, (includi ng anal ogues
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pancrati s t| Sar codi ¢ ;. spongi statin en mus suc S
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ni must1 ne, raninustine; i biotics such as the’enedi yne antibiotic e.g.,
cali cmwmmtnexmblp@dhaldqslmajl bohegitali actjaiynafl lisapareobdldntivedyi domepainpls see
for exanple, Agnew, Chem Intl. Ed. Engl., 33:183-186; dynem cin, including
dynem cin A; bi sphosphonates, such as clodronate; esperamcin; as well as
neocar zi nostatin chronophore and rel ated chronoprotei n enediyne antibiotic
chr onmonmophor es), acl aci nonysins, actinonycin, authranycin, azaserine,

bl eonyci ns, cactinomycin, carabicin, cam nonycin, carzinophilin,

chrononyci ns, dactinonycin, daunorubicin, detorubicin,

6- di azo- 5- oxo- Lnor | euci ne, doxorubicin (AdrianycinTM (i ncl uding

nor phol i no- doxor ubi ci n, cyanonor phol i no- doxor ubi ci n,

2- pyrrolino-doxorubici n, and deoxydoxor ub| CI n) _epi r ubu0| n, esor ubi ci n,
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WO 2011/ 123489PCT/ US2011/ 030427 - 31 - anal ogues such as denopterin,

nmet hotrexate, pteropterin, trinetrexate; purine anal ogs such as

f1 udar abiwe,2ofi/messgapt opurine, thiam prine, thioguani nePCpyus2eiil®BeIe7 anal ogs
such as ancitabine, azacitidine, 6-azauridine, carnofur, cytarabine,

di deoxyuri di ne, doxifluridine, enocitabine, floxuridine: androgens such as
cal ust erone dr onost anol one propi onat e, ep| ti ostanol, nepitiostane,

testol ac nti-adrar aIs such_as i n et hi m t of ane
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al doph@gghpp@@lwgl Yeagl dei. LA B9l 6954 oBES).acid; eniluracil; amsacrine;
bestrabuci | : bi santrene; edatraxate; def of am ne; denocol ci ne; di azi quone;
el fom el Ihpt i ac i | o | uciighaqgal 4.4 "
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Nt o Tcareryl oty o B oiiR byl St Crlkio, AR Hi JuGicn S SEBEblE an.
Sp' r O%@EEWBrLHWuﬁcﬂﬂHa‘IZ@JHa‘BlIWi@retélhbézfoq‘é&ﬁﬁwple specific CD4O _Ipltope binding.

, 2 “trichlorotriethylamne; trichothecenes (especi al -2 toxin,

ver r a@mrmpla:ﬁ of antilogty ﬁxagmném@ahmen@yt atg aohlinited tm@EaheFabraEéatbhz Fele:

ISP A0 g, BB REESRR, ARl S

Bri st ghinMoelys aSGiiabdnyORGehetd ronkr ammnfrab#nbn}s agfd dﬂmﬂtsaéaruc(ap&?@HEé%E( r),

Rhone- Poul enc Rorer, Antony France); chl orambuci I ; genti tabi ne (GenzarTn);
6-t hi deiRed rem artieasyt Eﬁﬂmerhté net hot rexat e; pl ati num anal ogs such as
cisplatin and carbopl atin; vinblastine; platinum etoposide (VP-16);

i fosf 400tRE] mi tMnltengH“eant/ibn@ieBsQam@e veatedewtin n@nzmm@ buele B papain or

v 0 SO W OB L LR OB o AELOSE
di fl U%érﬁ%bhﬁh@géh bindiey GRSy fra@ﬁn'eﬁﬁy @Lﬂle’ﬂJCFfabaSrdg%émQI 8ad@tith a single

capeci t abi ne; and pharmaceuti cal | % acceptable salts, acids, or derivatives
of an)ﬁn@geﬂmn%b@\‘ﬁée And @ fasiduadelc! fmagm.egt dete Rabifeagragnd alse iCoRtsing Ha

agent n [ t
ant - cehe B AEmaf SO fofh, Bhal”Shd the deto ARt o M ofedWcBhginy ¥ebsHT
i ncl udlreagneﬁpylemaarﬁ 2tfmmmﬁtehat(mas:lwuﬂan@d\dobmdd@<§' 19s, anichiscstillfcapaple

dr ol oxi f ene, hydr oxyt anoxi fen, trioxifene, keoxifene, LY117018,
onaprl%lcfﬁ‘\geS 'rﬁ‘ﬂﬂﬂ BRYIN-f ene (Far estonTn); aromatase inhibitors that inhibit
t he enzgrre aromat ase, which regul ates estrogen production in the adrenal

gl andd00826]h as Fabofragmenis «liffer 5pm rabdyagmentsaby nbglniesenaerpiiaddivegakt r ol
For mesriiES GGy, o8 a0 dtie SRS Srne URSDS, finde g Ay TG

anast nemeihas (orthei @ﬁp(aojnaurand:(abt);g aaﬂblmdgg@agmm@ aae ddinst e, fragmenasm de,
bi cal ut am de, |leuprolide, and goserelin; and pharmaceutically acceptable
salts, 'nl&%‘?‘dPé/ cystelperieskiuesds tBP hiRge 6?9'9Heoéb6ﬂ/éhemf¢@| GREPHIISBF ant OCi)hese

agentsfd(?ﬁy%rﬁgap‘galsg Ffh.to the humani zed antibodies of the present
e

i nvent| 0 provi a useful t herapeutic agent for the treatnent of

deng. |.s
oo T 0oty KOO T o Lo g BBt Fof by B sre
phar neoeuisting!df ya amhervef @ubsrt@myeartdw@hel Iyhit &haire yaodisisi dorh@int innightc abhs

conpared to the parent drug and is capable of being enzynati caIIy activated
or coPERlesl ﬁsﬁ%'ai'ﬁ@ m),t@saqgnﬂ\ggrat&nmthget@req &D%‘&(aﬂf‘p?@h Weriaklg, damai

oG RIS L o LB 1

Chem ¢hé sbppDB&actonfer ﬂf‘Hi’g@ﬂt—bﬁddiﬁgL@eBEﬁﬂCItyw ¥he amiibddyi r ect ed Drug Del i ver y,
Borchardt et al., (ed.), pp. 247-267, Humana Press. Useful prodrugs

i ncl uqeo128lt ar e\ rmiglbighaireAv't or "s@h@'sanmwwﬁa@raem iBc $ihgldrargsn Fv variant

t hi ophosphat e- cont ai ni ng prodrug sul f at e- cont ai ni ng pr.odrugs

pept i GENHABIHNG HenYH B \9u§§m5\m5‘aﬁf AB %'lbéqur?éﬂe&%ﬁ@@'ﬂés'ﬂecjﬂ@%@fﬁyﬂaﬁ ed

d t.
70 Ut B REAGECOLH 1 B0 48, 014 SO, BERRLLGHARY ang onan

phenyl acet am de- cont ai ni ng prodrugs, 5- quorocyt05|ne and ot her
5-fluorouridine prodrugs that can be converted into the nore active
cytotoxic free drug. Exanples of cytotoxic drugs that can be derivatized
into a prodrug forminclude, but are not limted to, those chenotherapeutic
agents descri bed above. [00145] For diagnostic as well as therapeutic

nmoni tori ng purposes, the antibodies of the invention also may be conjugated
to a Iabel elther a Iabel alone or a Iabel and an addi tional second agent



t hat encode one or nore domains of the humani zed anti bodi es of the present
invention. An "isolated" nucleic acid nolecule is a nucleic acid nol ecul e
that is iwenvifizegoand separated from at | east one cont arirnsediosekei ¢ aci d
nol ecule with which it is ordinarily associated in the natural source of
the antibody nucleic acid. An isolatedonucleic acid nolecule is

di sti ngw shed fromthe nucI e| c acid nolecule as it exists in natural cells.

[ 00148] I.n various pec t he n ntlon one or re.d i ns of
e nARiBPed TBheshSaPEY RRRe b e CHBnALA 490 e SrEes ey AP JRBShant
expr egysAdnEBYLAWBEARhENE,; 8Rd 'Wr&orﬁﬁlfh%rlmorééﬂtt?fa‘dﬂﬁate' fo@man@ﬁ"oY'HJGéﬁﬁéd de
sequences necessary for expression of an operabl g i nked codi ng sequence in

a par tthr@@r@rnaﬁtsmnad)sgaaﬁumomrélg@@rbmdungsmq seaet atg. ePluskt 1984,

D1 not i 41 2SRkl 8P rarioPlos Bl ARbfieR) OB ofn R AR o Miat/epd oy

[im t@brtr@er.p/re(p@gt RS Yok ppdg@g%as on signals, and enhancers. These
control sequences can be utilized for expressi on and production of

humanggg{jzg]nt i - Gy AsHdghdy arﬁlti%?‘f%{g\fﬁérﬁt@ |@é]9d@'ﬂ*f<%eyt%fat BomPhike %%A@Of
[ 00149] A nucl eic acid sequence is "operably |inked" when it is placed into
a fundandgmlFd eeamieotss (W Cwi-Via-Gimottdidornmacipair of aatlge@@mmm@eeglgma Eixesepl e,

nuc ot 006 8 RIS ~HAE R ingbT Bl b SRl 58 SREREY i REPAER ¢ e

parti Gidpat£st 4N 1008, BRASIAER) R0k TEsPobgRepti de; a pronoter or enhancer IS
operably linked to a coding sequence if it affects the transcri ptlon of the

sequer[g§13(§]r a A RO R bl 4Hiibe %rfa%drﬁaﬁl%ﬂ%*hlnﬁob)'/ ﬂh@%etn‘t)ls’?‘a% blﬂ@t
sequerice i f is positioned so as to facilitate transl ation. nera
‘oper aztﬁlctmmm aouaddi;mmbmuw&amlwmnnwrobulmamlmq aie dequencs vartant, Olhe

DNA s uenc s,..heing |inked ar ous, and n ase of _a tory
Ceaded AAGH aGHR whiN § PANERG 9 B0 e Ravere e 8todt eanFRsRalTy
cont i %mmlsebldm; BEneRe HFs aaﬂﬁgmubgtmuahy thé aatih®@cht s6QUBIRIR 6M4 human
restriction sites. If such sites do not exist, synthetic oligonucleotide
adapt cbmgllmogbbﬂllér@d:@ﬂemi m@@quﬁmmgwpwmwtw@v dhe anipe @@ﬁ@@@%ﬁﬁs
"cell" I e tyre

such éyefsal gﬁ@thlulr)ﬂndsh imﬂrgﬁﬂgglo@ﬁm f@ls‘edr%”t] e eo ﬂi%hé&&%eﬁpgﬁé’?%ﬁlﬁén?@?r and
"t r ansd oagregh cehpert” lseqUedeetlbetyprcawrtyakenbfrem avel'imgort antibodye slothediny ed
therefromvmthout regard for the nunber of transfers. [00151] The term

" ranmi2rigURparsEeele gpmaieatingrnerals 8 huimanized aaibedy naludas af leashihe,
”amm'CDRQQJrLPFK/ﬂQoP uﬂ%ﬁe\ﬁt?bﬁageﬂs@%dfb%‘i\ﬁé@ﬂ'tﬁ'@'Fﬁ] s &4 ity Qerabl y

or pet animals, suc ogs rse cats, cows, and 1T ke
t he nmemight clsalhwuanable[dmmwl} ZKhecpresemienVenta:m dBS!IdIbBSfS@BDLfICIl‘BJFMT}AZ@Gbad’[I{I on

t hat t f

doscr 1300 AER BEce i8R adialnss Bir dsiveCa et BUBNSPARPAoRA! htiles

i ncl U%’hBﬁmt|H°|%%I@§Bf§?1'oozgir%%|rte€i%l§iwtebﬁriﬁe%oﬂﬁ&ﬂhﬁ@%ﬁﬂhﬁé‘%eaﬁ@ﬁ@é hé&w he
di sorder in question. Non-limting exanples or disorders to be treate

her ei @ndnighti¢bairavayéable lemains.odfi widlbenandeystansi e} cedaingnuene Rihresichags

tunors kem ignanci.e ng. infla or ngi en'c
aut of A ECAFnE Roines FIRalod ol G 78 o Bl A oy €370

" cancer@urimaref@imlife Geqiepes i iaviyhgnd hight ehaedi oatialsendbrhbipi} fgidiRIETRls

that is tgel cally characterized by unregul ated cell growth. Exanpl es of

cancermog @Hébeﬁfﬂﬂ‘ same afothose f theicomespnding Bivinel SpaYeORt, bl ast oma,

sarcoma, and | eukem a.
[00131] In another aspect, a humanized anti-CD40 antibody comprises

substantially all of at least one, and typically two, variable domains (such as contained,
for example, in Fab, Fab', F(ab")2, Fabc, and Fv fragments) in which all, or substantially
all, of the CDRs correspond to those of a non-human immunoglobulin, and specifically
herein, all of the CDRs are murine sequences as detailed in Tables 1 through 4 herein



[ 00154] As used herein, the term "CD40-associ ated di sorder” or

"CD40- associ ated di sease” refers to a condition in which nodification or
el i mi nat iw0 20f1/12848ps expressing CD40 i s indicated. ThesecCirushuad®3o0427
CD40- expressing cells denonstrating abnormal proliferation or

CD40- expressing cells that are associ 86ed with cancerous or mali ghant

gr ow h. I\/bre particul ar exanpl es of cancers that denonstrate abnor mal

ondSY A £ SpbhBRla Lo o PHEARE AR e e B Bt SdoBurn
05t €0SAHEOES épgéﬁﬁrﬁ'é fed 9f Rlotiadr 44H8RF Sa huMfanized anti-CD40 antibody
2011/ 123489PCT/ US2011/ 030427 - 35 - pancreatic, lung, breast, ovarian,

col on,algy dxlades ahdeastaadoaitier,ofsamn nrr(nnmcwi@mlm Fo! regie, , typisallxitbaepf a

C oo dhime ot RORR BT QRAndF: snatan oyl copih End e SRR s wel, o

nyel onm, at\Whstenstvapiabre d@maﬁng@%blaW@ham 0kl ghifbeaiprfso hits/ iHeiude sy 6ones,
such as ost eosar conm, %;S sarconm, mal i nant el anony, adenocar ci nona,

i ncl udnerg Yvae iGan. %ﬂaaﬁo@az, Hao?rﬁd/OK%eﬁg'@n%QF HenReaapdainAs APRIPPEA-
squanous cel |l carcinonma. 00155 CD40- associ ated di sorder al so includes
di sead@8132ld di sorienanized tami-CRdnanthedierpans behselectest donmany @lassr der s

o, r ORI E ELEES jonp 168 3981 AR08 oy B it Tl B

scl er gggs,mgGsl mgn@Aﬁm agR,. Pt ERAMPRS| BIOToPstaPs Odb@airs.can be a
i nfl anmatory bowel disease (e.g., ul ceratl ve colitis and Crohn's disease),

pul mo@MPlemeENk Mg eenstast Aagaimnderdiibpadrpiced Hhahntse PuBjseiaes potibedy
(00 R BSEABIE QAT ate Ryl QR 65, W asp AT,

especiiglnot desieaipéastie cnocnstdnttdmaexpnmﬂomg)ftmot@ams@type,gerg ThGs. Agrowt h
i nhibition, for exaggq _ﬁl’{g ficantly reduces the erceP ge of neopl asti c
cell s dl ﬁr@tb{ﬁa{wafﬁ Q'?] 409 aPHPOGERH GRMBNISS ISRAUSN GRS ‘P@frBPE,e Tthém ne

i ntr OQ’Mﬁ#drﬁi@Iéﬁuluﬁ%lé‘%BF Hégw& Ry é’éé&uﬁ/p%@ucﬁ&r%bs&fm %Mnf EﬂFniféver a

period o reater t appr oxi mat m nutes, gener al t ween
appr oﬂemedleyfeemrtfonﬁmnsl inwtitEn theOmidryrekilt ierthe"drit traszrmmfuseltn‘@bdh'hemis

o SRR et R R AL B kRl R
or 1 ePartidifard/,: f&'ré 9@1 BnfEb&i®s M Wh@&ﬁthe?@%@%EMOD%MH&#&&CM%@WS
adm nistration” ers to introduction of an agent under the skin of an

o OB 0 (o RIS 13 8, RS 00D L

r eceptrat| @rrespond precisely to the parental sequences. For example, one or more
residues in the import CDR, or HVL, or the consensus or germline FR sequence may be
altered (e.g., mutagenized) by substitution, insertion or deletion such that the resulting
amino acid residue is no longer identical to the original residue in the corresponding
position in either parental sequence but the antibody nevertheless retains the function of
binding to CD40. Such alteration typically will not be extensive and will be conservative
alterations. Usually, at least 75% of the humanized antibody residues will correspond to
those of the parental consensus or germline FR and import CDR sequences, more often
at least 90%, and most frequently greater than 95%, or greater than 98% or greater

than 99%.

[00134] Immunoglobulin residues that affect the interface between heavy and light
chain variable regions ("the V -Vy interface") are those that affect the proximity or



Pinching or drawing the skin up and away fromunderlying tissue nay create
the pocket. WD 2011/123489PCT/ US2011/030427 - 36 - underlying tissue, by
rel ati velwosbhovi234sast ai ned delivery froma drug recept aeCe/usoriia3@eri od of
time including, but not limted to, 30 m nutes or less, or 90 m nutes or

| ess. Optionally, the infusion may be 2fade by subcut aneous i npl antation of
a drug delivery punp |nplanted under the skin of the aninmal or human

t det f
Pt edeCLERAIGE HanpdiobEns it geRe S B prcet ot Hsicbes i maying
per [ 0%\&9\%&’Irﬂgtérbﬁalh%@rﬁctﬁfnst|H@Iu8ée\g r@@i@fueé%f' Ben 38[ @@1@@]8'31%9 &1 MHg,
"subcut aneous bolus"” refers to m nistration beneath the skin of an

ani malangr 98 wanth Vpakasidites @beBé, B6) lﬂé dtuPde?3,ved,y108, hedsiGhiuilizing the

. I ) - N ¢ . ) i
P! PRI S S8 Rt T KABRE Bt heseiuenkEs gy eioReits M i Sne Bical "
adm nllﬁﬁef@ét'(N&UbﬁaWrishtdﬂe@ ob Metth, B@&N@m €., sksm)) aMSUP@@rNMI B0y BiIRe,
where t he pocket e created by pinchin or dravvl the skin up and anay
from mwﬁww&hhggwdqm %éur%i*'ﬁv% aé %‘&QVV regidees 49 @ndrifunt "

|5 o> Sikd thdy2hE TVl PHRY RitcRlooh, e V@eggereg.dhee (6 ShABARR BF human
anel i orat es’oné or nor r berng treate In
doi ng Ig(a Dll'llyl She)heareamphraabtehabrda;ass;aecbwefmpmdmtpammt&my mmmmr.e theitoare
exanp %(lowth ar r(;:st effect or causes the deletion of the cell In one

aspectre"ﬂ%‘?ﬂ;a hePRaRd ci0 188 envelvery & JmRIGRAIRAINSFARNIORET @racteierieg fek s
Capab's%b@ﬁtuh@ﬁ‘l’rﬁb'iﬁ? ehiestgrtdbgukncanot her aspect, the therapeutically

ef fect1ve anount ers to ata get serum concentration that has been shown
to be tive «di sea can
be rre Q{)Jigj in J*oHr%vteefrqﬁ{ S 'B&?]@Bh%s $‘é‘éépe n‘é‘gr?(fg)n8 hséérngg%?rﬂbgﬁ fgtqﬁf%]at ed.

For exmninbecid ﬁequeaﬁmlch odrrsm&ee&h@matt $reqdenty obwraag@mnme(hciu/res&idé
expre55| ng CD40, efficacy can be measuged by assessi ngﬁ}the time to d| sease

pr ogr &8 s835h losatigat 'é‘r Al iMiguRe@obeiisoR @”b’aP@@'CUP(BO% TiSOLMASs Ry Subunit
‘trea %EL rea@ggt LOROREN |rrﬂﬂgné%‘ébbI'H“?mnéﬁle“é@ﬂaﬁ?rﬁhé‘ coREENERAREqlién e
inclu erapettic as wel l'actic, or suppressive neasures

di seamay)rbembaeedemn I|emrmu|rmylmbulmsyofclaj parim:blay stamleabjreobmam/nepecleal A

ef fect,, incl udj but no% mtedt eV| i ef of one or nor
synpt ofid" %&Peég‘ﬂ HP% quacrg '%H” SE‘PQFS %EE?%%?S ﬁﬁé’”é?@%ﬁ%e or
di sor qlﬁjrmanTgééuerﬁéér a§>©@§9hl§ed imeckammbeaini®its, hAg!tydefertiibearndminG Slfht | on
of an agent prior to or follow ng the onset of a synptom of a di sease or

di sor g¢eguenee @ﬁycfpc@mﬂseﬁgh@rm@s;rfmque@tlwwcurrlng)amm gn@I siduge at each

exanpl CAIRHe T @ahpmErL ARaehRaiobiis & Pl TERTEE FageFokpetore FTEL

mani f esiuaturenThiis,t ihe chraRases tseqoent@icohens wATdAIM® Qéldtd@qu@hﬁéér&@m at
Further, adm nistration of an agent after onset and after clinical nPtoms

have &8l RASEPNRIR ARNIRE ACIS A i Preseal INcesoeMoke ¢<apwaamw@@bldm35

di sea o] r g of S i h

ext ont e (B3 ohgEiexably LaRickl HETEfie” artinBr4Ed Peliiind® dfrendoRtiBle ' of
t he diimeasmglamipr iThes vatiaidat regin’ consériguar aQqUera:e issedt btaned fidmeaver ,

as long as the co Sit] of .the in t|o theré$lone or_in conbination

with Y RIREHE t@og%eﬂ'i iQMunA ligy L g Al e%%‘ﬂu%339€rpt om
of a tC e < of
e of PR ”’fé&ﬁﬁ#ﬂ?uga%%%%m FESloaPaaCtublle Heslin Qarice Nefloh a6
consi digadith, aBetvetdat iMa, tarshtvasiantoftheteof.uider IFﬁsr\g)fdhsanyd@mdr éighr dhags of
whet her_all the synptons of the. disorder .are aH? d or not. Olﬁ@ The
t er m "PRERAYE i e85, Nk VA iENtS BPTeQs | ROVIAg:Y é&QPS%‘?? |‘3 uded

i N commBparafibn PG kaeRmiAd LABIGDEY AiboRUCESe, Tdrabxampledi .8 nPaf MRbsoN
about the indications, usage, adm nistration, contraindications and/or

war ni ge3cahé @ndithgo4, B87use of such therapeutl c products.

[00136] Human germline sequences are found naturally in human population. A
combination of those germline genes generates antibody diversity. Germline antibody



[ 00165] Ant i bodi es [00166] Descri bed and di scl osed herein are humani zed
anti-CD40 anti bodi es, and conpositions and articles of manufacture

conpri si NyoanH/1a848p0r e humani zed anti - CD40 anti body of Phe/Uyse@s®si427
invention. Al so described are binding agents that include an

anti gen-bi ndi ng fragnent of a humani zé&-anti-CD40 antibody. The humani zed
anti CD40 anti bodi es and bi ndi ng agents can arrest the growmh of cells,

Cyt ot SRAeBreL Jrobeato tidnal bR TGSy FamPJ SR HeREe B O TER
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di seases or disorders characteéerized by t eration of cells
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expr egsimgne e W jsgneriesa:&e&mmcgé\ﬂ-.P,/armh@‘prraﬂedGa‘r‘]Tme oaoinggtobibayagisd a
CD40 by ndi, n ch udes at least a portion that specifically
recogfﬁog%s%%a%%ﬁbé Egﬁaﬁsoégaﬂ-. e., an antigen-binding fragnent). WO
2011/ 489PCT/ US2011/.030427 - 38 -, [P0168]LFrom t hese, initial studi
o 1 nd08H8 Thoai & ViSPE Beftdte TRk, R AD BRTAL g HBa0GeE et (A9 abi o
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Tabl e 2: Table 1: rine Leads - VH Sequences

EVOL Qaptioedy/ RRERS\A L STSASERaVY CKIVYWAHAICQRRERES G BRI TarR anprof Ees SEgUBIYERKFQG

v QRSB P IRVITUEABEE & KNI e defadron (RS 1
| DPEDGRUMERIGINEMBAD YéHdwrbhl aRP ASEGTITENCGL8RRrough SEQ ID NO:8
WGTYGW%TLTVSS( SEQ | D NO 2) EVQLQQSGAEL VRPGASVQL SCTASGFN |

KDYYVIMIKICRIS SaKENEes$ derved fiont hom anT gpmgeneres SRNENFAD TG lineluds thosse

T YRS BRETORH? O REUFSIS W

| YYADVKERYETH SRRINAKNSFoHHENTRaRHEDaAINY QARIIBhZANER dB¥SYAMDYWSDEIEBMTMERHLEQ | D
NO 4) TABLE 2: CD40 Murine Leads - VK Sequences . Q IVLTQS PAI, MBAS PG E
KVTI TEHERS\BIVRE L J0TRGAKPETSP 4R WHXeEPIasy hyBeiiparraatiecdissshodueed rfiettae

P@gmgﬁﬁ{%@%@ﬁg%ég%ﬂ})ﬁggﬁ%h%w B) aft |ARESEY B lartPive P&idudV!

heavy and light chain sequences of the same are shown in SEQ ID NOs 26 through
SEQ ID NO:40.

[00138] An "isolated" antibody is one that has been identified and separated
and/or recovered from a component of its natural environment. Contaminant
components of the antibody's natural environment are those materials that may interfere
with diagnostic or therapeutic uses of the antibody, and can be enzymes, hormones, or
other proteinaceous or nonproteinaceous solutes. In one aspect, the antibody will be
purified to at least greater than 95% isolation by weight of antibody.

[00139] An isolated antibody includes an antibody in situ within recombinant cells
in which it is produced, since at least one component of the antibody's natural
environment will not be present. Ordinarily however, an isolated antibody will be
prepared by at least one purification step in which the recombinant cellular material is

removed.

[00140] The term "antibody performance” refers to factors that contribute to
antibody recognition of antigen or the effectiveness of an antibody in vivo. Changes in
the amino acid sequence of an antibody can affect antibody properties such as folding,



SN LASGVPARFSGSGSGASYSLTI SRM EAEDAATYYCQORTFYPYTFGGEG 10F2TKLEI K (SEQ I D

NQO 6) Q IVLTQS PAI MBAS PG E KVTI TCSASSSVSYM LW FQQKPGTSP KLW I YST SN
LASGVPARRSCGIEGEALSESL TI SRM EAEDAATYYCQORTFYPYTFGGG 19B10PKICHISEN1(188i@21 D NO 7)
D | VMIQSPSSLTVTAG EKVTMSCKSSQSLLNS NYLTW HQQKPGQ PP

KLLI YW STRESGVPDRFTGSGSGIDFTLTI SNLQAEEX AVYYCQNDYTY 20E2PLTFGAGTKLELK ( SEQ

| D NO 8) [00169] Human framewor k sequences were selected for each of the

| eads b d t he f h :
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[00141] The term "epitope tagged" when used herein, refers to an anti-CD40
antibody fused to an "epitope tag". An "epitope tag" is a polypeptide having a sufficient
number of amino acids to provide an epitope for antibody production, yet is designed
such that it does not interfere with the desired activity of the humanized anti-CD40
antibody. The epitope tag is usually sufficiently unique such that an antibody raised
against the epitope tag does not substantially cross-react with other epitopes. Suitable
tag polypeptides generally contain at least 6 amino acid residues and usually contain
about 8 to 50 amino acid residues, or about 9 to 30 residues. Examples of epitope tags
and the antibody that binds the epitope include the flu HA tag polypeptide and its
antibody 12CA5 (Field et al., 1988 Mol. Cell. Biol. 8: 2159-2165; c-myc tag and 8F9,
3C7, 6E10, G4, B7 and 9E10 antibodies thereto (Evan et al., 1985, Mol. Cell. Biol.
5(12):3610-3616; and Herpes simplex virus glycoprotein D (gD) tag and its antibody
(Paborsky et al. 1990, Protein Engineering 3(6): 547-553). In certain embodiments, the
epitope tag is a "salvage receptor binding epitope". As used herein, the term "salvage
receptor binding epitope" refers to an epitope of the Fc region of an IgG molecule (such
as 19Gy, 1gGy, 1gGs, or IgG,) that is responsible for increasing the in vivo serum half-life

of the 1gG molecule.

[00142] In some embodiments, the antibodies of the present invention may be
conjugated to a cytotoxic agent. This is any substance that inhibits or prevents the

function of cells and/or causes destruction of cells. The term is intended to include

131 125 90 186
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radioactive isotopes (such as , and Re™), chemotherapeutic agents, and
toxins such as enzymatically active toxins of bacterial, fungal, plant, or animal origin,
and fragments thereof. Such cytotoxic agents can be coupled to the humanized
antibodies of the present invention using standard procedures, and used, for example,

to treat a patient indicated for therapy with the antibody.
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[00143] A "chemotherapeutic agent” is a chemical compound useful in the
treatment of cancer. There are numerous examples of chemotherapeutic agents that
could be conjugated with the therapeutic antibodies of the present invention. Examples
of such chemotherapeutic agents include alkylating agents such a thiotepa and
cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan, and piposulfan;
aziridines such as benzodopa, carboquone, meturedopa, and uredopa; ethylenimines
and methylamelamines including altretamine, triethylenemelamine,
trietylenephosphoramide, triethylenethiophosphoramide, and trimethylolomelamine;
acetogenins (especially bullatacin and bullatacinone); camptothecin (including the
synthetic analogue topotecan); bryostatin; callystatin; CC-1065 (including its adozelesin,
carzelesin, and bizelesin synthetic analogues); cryptophycines (particularly cryptophycin
1 and cryptophycin 8); dolastatin, auristatins, (including analogues monomethyl-
auristatin  E and monomethyl-auristatin F); duocarmycin (including the synthetic
analogues, KW-2189 and CBI-TMI); eleutherobin; pancratistatin; sarcodictyin;
spongistatin;  nitrogen  mustards such as chlorambucil, chlomaphazine,
cholophosphamide, estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide
hydrochloride, melphalan, novembichin, phenesterine, prednimustine; trofosfamide,
uracil mustard; nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine,
nimustine, ranimustine; antibiotics such as the enediyne antibiotics (e.g., calicheamicin,
especially calichemicin gammall and calicheamicin phil1, see for example, Agnew,
Chem. Intl. Ed. Engl., 33:183-186; dynemicin, including dynemicin A; bisphosphonates,
such as clodronate; esperamicin; as well as neocarzinostatin chromophore and related
chromoprotein enediyne antibiotic chromomophores), aclacinomysins, actinomycin,
authramycin, azaserine, bleomycins, cactinomycin, carabicin, caminomycin,
carzinophilin, chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-
norleucine, doxorubicin (Adriamycin™,) (including morpholino-doxorubicin,
cyanomorpholino-doxorubicin,  2-pyrrolino-doxorubicin, and  deoxydoxorubicin),
epirubucin, esorubicin, idarubicin, marcellomycin, mitomycins such as mitomycin C,
mycophenolic acid, nogalamycin, olivomycins, peplomycin, potfiromycin, puromycine,
quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,

zorubicin; anti-metabolites such a methotrexate and 5-fluorouracil (5-FU); folic acid
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analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs
such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs
such as ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine,
doxifluridine, enocitabine, floxuridine; androgens such as calusterone, dromostanolone
propionate, epitiostanol, mepitiostane, testolactone; anti-adranals such as
aminoglutethimide, mitotane, trilostane; folic acid replenisher such as frolinic acid;
aceglatone; aldophosphamide glycoside; aminolevulinic acid; eniluracil; amsacrine;
bestrabucil; bisantrene; edatraxate; defofamine; democolcine; diaziquone; elfomithine;
elliptinium acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan;
lonidamine; maytansinoids such as maytansine and ansamitocins; mitoguazone,
mitoxantrone; mopidamol; nitracrine; pentostatin; phenamet; pirarubicin; losoxantrone;
podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK®; razoxane; rhizoxin; sizofuran;
spirogermanium;  tenuazonic  acid; triaziquone;  2,2'.2"-trichlorotriethylamine;
trichothecenes (especially T-2 toxin, verracurin A, roridin A and anguidine); urethan;
vindesine; dacarbazine; mannomustine; mitabronitol; mitolactol; pipobroman;
gacytosine; arabinoside ("Ara-C"); cyclophosphamide; thiotepa; taxoids, e.g., paclitaxel
(TAXOL®, Bristol-Myers Squibb Oncology, Princeton, N.J.) and doxetaxel
(TAXOTERE®, Rhone-Poulenc Rorer, Antony, France); chlorambucil; gemcitabine
(Gemzar™); 6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as
cisplatin and carboplatin; vinblastine; platinum; etoposide (VP-16); ifosfamide;
mitoxantrone; vincristine; vinorelbine Navelbine™); novantrone; teniposide; edatrexate;
daunomycin; aminopterin; xeloda; ibandronate; CPT-11; topoisomerase inhibitor RFS
2000; difluoromethylornithine (DMFQO); retinoids such as retinoic acid; capecitabine; and
pharmaceutically acceptable salts, acids, or derivatives of any of the above. Also
included in this definition are anti-hormonal agents that act to regulate or inhibit
hormone action on tumors such as anti-estrogens and selective estrogen receptor
modulators (SERMs), including, for example, tamoxifen (including Nolvadex™),
raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene, LY117018,
onapristone, and toremifene (Fareston™); aromatase inhibitors that inhibit the enzyme
aromatase, which regulates estrogen production in the adrenal glands, such as, for
example, 4(5)-imidazoles, aminoglutethimide, megestrol acetate (Megace™),
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the humanized antibodies of the present invention to provide a useful therapeutic agent
for the treatment of various disorders.

[00144] The antibodies also may be conjugated to prodrugs. A "prodrug" is a
precursor or derivative form of a pharmaceutically active substance that is less cytotoxic
to tumor cells compared to the parent drug and is capable of being enzymatically
activated or converted into the more active form. See, for example, Wilman, 1986,
"Prodrugs in Cancer Chemotherapy", In Biochemical Society Transactions, 14, pp. 375-
382, 615th Meeting Belfast and Stella et al., 1985, "Prodrugs: A Chemical Approach to
Targeted Drug Delivery, In: "Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267,
Humana Press. Useful prodrugs include, but are not limited to, phosphate-containing
prodrugs, thiophosphate-containing prodrugs, sulfate-containing prodrugs peptide-
containing prodrugs, D-amino acid-modified prodrugs, glycosylated prodrugs, B-lactam-
containing prodrugs, optionally substituted phenoxyacetamide-containing prodrugs, and
optionally substituted phenylacetamide-containing prodrugs, 5-fluorocytosine and other
5-fluorouridine prodrugs that can be converted into the more active cytotoxic free drug.
Examples of cytotoxic drugs that can be derivatized into a prodrug form include, but are

not limited to, those chemotherapeutic agents described above.

[00145] For diagnostic as well as therapeutic monitoring purposes, the antibodies
of the invention also may be conjugated to a label, either a label alone or a label and an
additional second agent (prodrug, chemotherapeutic agent and the like). A label, as
distinguished from the other second agents refers to an agent that is a detectable
compound or composition and it may be conjugated directly or indirectly to a humanized
antibody of the present invention. The label may itself be detectable (e.g., radioisotope
labels or fluorescent labels) or, in the case of an enzymatic label, may catalyze
chemical alteration of a substrate compound or composition that is detectable. Labeled
humanized anti-CD40 antibody can be prepared and used in various applications

including in vitro and in vivo diagnostics.
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the lipid arrangement of biological membranes.

[00147] Certain aspects of the present invention related to isolated nucleic acids
that encode one or more domains of the humanized antibodies of the present invention.
An "isolated" nucleic acid molecule is a nucleic acid molecule that is identified and
separated from at least one contaminant nucleic acid molecule with which it is ordinarily
associated in the natural source of the antibody nucleic acid. An isolated nucleic acid

molecule is distinguished from the nucleic acid molecule as it exists in natural cells.

[00148] In various aspects of the present invention one or more domains of the
humanized antibodies will be recombinantly expressed. Such recombinant expression
may employ one or more control sequences, i.e., polynucleotide sequences necessary
for expression of an operably linked coding sequence in a particular host organism.
The control sequences suitable for use in prokaryotic cells include, for example,
promoter, operator, and ribosome binding site sequences. Eukaryotic control sequences
include, but are not limited to, promoters, polyadenylation signals, and enhancers.
These control sequences can be utilized for expression and production of humanized
anti-CD40 antibody in prokaryotic and eukaryotic host cells.

[00149] A nucleic acid sequence is "operably linked" when it is placed into a
functional relationship with another nucleic acid sequence. For example, a nucleic acid
presequence or secretory leader is operably linked to a nucleic acid encoding a
polypeptide if it is expressed as a preprotein that participates in the secretion of the
polypeptide; a promoter or enhancer is operably linked to a coding sequence if it affects
the transcription of the sequence; or a ribosome binding site is operably linked to a
coding sequence if it is positioned so as to facilitate translation. Generally, "operably
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used interchangeably and all such designations include the progeny thereof. Thus,

"transformants" and "transformed cells" include the primary subject cell and cultures

derived therefrom without regard for the number of transfers.

[00151] The term "mammal” for purposes of treatment refers to any animal
classified as a mammal, including humans, domesticated and farm animals, and zoo,
sports, or pet animals, such as dogs, horses, cats, cows, and the like. Preferably, the

mammal is human.

[00152] A "disorder", as used herein, is any condition that would benefit from
treatment with a humanized anti-CD40 antibody described herein. This includes chronic
and acute disorders or diseases including those pathological conditions that predispose
the mammal to the disorder in question. Non-limiting examples or disorders to be
treated herein include cancer, hematological malignancies, benign and malignant
tumors, leukemias and Ilymphoid malignancies and inflammatory, angiogenic,

autoimmune and immunologic disorders.

[00153] The terms "cancer" and "cancerous" refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth.
Examples of cancer include, but are not limited to, carcinoma, lymphoma, blastoma,

sarcoma, and leukemia.

[00154] As used herein, the term "CD40-associated disorder" or "CD40-associated
disease" refers to a condition in which modification or elimination of cells expressing
CD40 is indicated. These include CD40-expressing cells demonstrating abnormal
proliferation or CD40-expressing cells that are associated with cancerous or malignant
growth. More particular examples of cancers that demonstrate abnormal expression of
CD40 antigen include B lymphoblastoid cells, Burkitt's lymphoma, multiple myeloma, T
cell lymphomas, Kaposi's sarcoma, osteosarcoma, epidermal and endothelial tumors,
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osteosarcoma, Ewing's sarcoma, malignant melanoma, adenocarcinoma, including
ovarian adenocarcinoma, Kaposi's sarcoma/Kaposi's tumor and squamous cell

carcinoma.

[00155] A CD40-associated disorder also includes diseases and disorders of the
immune system, such as autoimmune disorders and inflammatory disorders. Such
conditions include, but are not limited to, rheumatoid arthritis (RA), systemic lupus
erythematosus (SLE), scleroderma, Sjogren's syndrome, multiple sclerosis, psoriasis,
inflammatory bowel disease (e.g., ulcerative colitis and Crohn's disease), pulmonary
inflammation, asthma, and idiopathic thrombocytopenic purara (ITP).

[00156] The phrase "arrests the growth of" or "growth inhibitory” when used herein
refers to inhibiting growth or proliferation of a cell, especially a neoplastic cell type
expressing the CD40 antigen. Thus, growth inhibition, for example, significantly reduces

the percentage of neoplastic cells in S phase.

[00157] The term "intravenous infusion” refers to introduction of an agent into the
vein of an animal or human patient over a period of time greater than approximately 15

minutes, generally between approximately 30 to 90 minutes.

[00158] The term "intravenous bolus” or "intravenous push" refers to drug
administration into a vein of an animal or human such that the body receives the drug in

approximately 15 minutes or less, generally 5 minutes or less.

[00159] The term "subcutaneous administration” refers to introduction of an agent
under the skin of an animal or human patient, preferable within a pocket between the
skin and underlying tissue, by relatively slow, sustained delivery from a drug receptacle.
Pinching or drawing the skin up and away from underlying tissue may create the pocket.

[00160] The term "subcutaneous infusion” refers to introduction of a drug under

the skin of an animal or human patient, preferably within a pocket between the skin and
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Optionally, the infusion may be made by subcutaneous implantation of a drug delivery
pump implanted under the skin of the animal or human patient, wherein the pump
delivers a predetermined amount of drug for a predetermined period of time, such as 30
minutes, 90 minutes, or a time period spanning the length of the treatment regimen.

[00161] The term "subcutaneous bolus" refers to drug administration beneath the
skin of an animal or human patient, where bolus drug delivery is less than
approximately 15 minutes; in another aspect, less than 5 minutes, and in still another
aspect, less than 60 seconds. In yet even another aspect, administration is within a
pocket between the skin and underlying tissue, where the pocket may be created by
pinching or drawing the skin up and away from underlying tissue.

[00162] The term "therapeutically effective amount” is used to refer to an amount
of an active agent that relieves or ameliorates one or more of the symptoms of the
disorder being treated. In doing so it is that amount that has a beneficial patient
outcome, for example, a growth arrest effect or causes the deletion of the cell. In one
aspect, the therapeutically effective amount has apoptotic activity, or is capable of
inducing cell death. In another aspect, the therapeutically effective amount refers to a
target serum concentration that has been shown to be effective in, for example, slowing
disease progression. Efficacy can be measured in conventional ways, depending on the
condition to be treated. For example, in neoplastic diseases or disorders characterized
by cells expressing CD40, efficacy can be measured by assessing the time to disease
progression, or determining the response rates.

[00163] The terms "treatment" and "therapy" and the like, as used herein, are
meant to include therapeutic as well as prophylactic, or suppressive measures for a
disease or disorder leading to any clinically desirable or beneficial effect, including but
not limited to alleviation or relief of one or more symptoms, regression, slowing or
cessation of progression of the disease or disorder. Thus, for example, the term
treatment includes the administration of an agent prior to or following the onset of a
symptom of a disease or disorder thereby preventing or removing one or more signs of
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such as the degree of tissue injury or the amount or extent of metastasis, whether or not
the treatment leads to amelioration of the disease, comprises "treatment" or "therapy"
as used herein. Moreover, as long as the compositions of the invention either alone or
in combination with another therapeutic agent alleviate or ameliorate at least one
symptom of a disorder being treated as compared to that symptom in the absence of
use of the humanized CD40 antibody copmposition, the result should be considered an
effective treatment of the underlying disorder regardless of whether all the symptoms of
the disorder are alleviated or not.

[00164] The term "package insert" is used to refer to instructions customarily
included in commercial packages of therapeutic products, that contain information about
the indications, usage, administration, contraindications and/or warnings concerning the

use of such therapeutic products.
[00165] Antibodies

[00166] Described and disclosed herein are humanized anti-CD40 antibodies, and
compositions and articles of manufacture comprising one or more humanized anti-CD40
antibody of the present invention. Also described are binding agents that include an
antigen-binding fragment of a humanized anti-CD40 antibody. The humanized anti-
CD40 antibodies and binding agents can arrest the growth of cells, cause the deletion of
cells expressing CD40 or otherwise induce or cause a cytotoxic or cytostatic effect on
target cells. The humanized anti-CD40 antibodies and binding agents can be used in
the treatment of a variety of diseases or disorders characterized by the proliferation of
cells expressing the CD40 surface antigen. A humanized anti-CD40 antibody and a
CD40 binding agent each includes at least a portion that specifically recognizes a CD40
epitope (i.e., an antigen-binding fragment).

[00167] In the initial characterization murine antibodies were selected based on
CD40 binding characterization.



APSVFI FPPSDEQLKSGTASVVCL LNNFYPREAKVQAKY

DNAL QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH KVYACEVTHQGLSSPVTKSFNRGEC — Ant i body
B (Heavy Whainy128461K0) EVQLVESGGGL VKPGGSL RL SCAASGFTFSDPGVHEHRQABI432
GKGLEWAYI SSGNR!I | YYADTVKGRFTI SRDNAKNSLYLQ

MNSL RAEDTAVYYCARQDGYRYAMDYWEQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAAL GCL VKDYFPEPVTVSWANSGA

hlggv,\% L%ﬁ %&%@%ﬁs o élpgﬁ'gg antibodies were selected that had the

PKPKD 1M wid REEAIANNARY IidRBBRV! REMwMHN Table 1 and the light chain variable
NAKTKPREEQ%STYRVVSVLTVLHQDV\LN EYKCKVSNK 9

AL PAPIr€g0N SIthRBOPREROIE 2| PPSREEMTKNQVSLTC
LVKGFYPSDI AVEVWESNGQPENNYKTTPPVLDSDGSFFLYS
KL TVDKSRWOQGNVFSCSVMHEALHNHYTQKSLSLSPGK  Ant i body B (Heavy Chain, [gGl)

Table 1: CD40 Murine Leads - VH Sequences

EVQLQQSGAELVRPGASVKLSCTASGFNIKDYYVHWVKQRPEKGLEWIGR
IDPEDGDSKYAPKFQGKATMTADTSSNTAYLHLSSLTSEDTAVYYCTTSY
2H11  YVGTYGYWGQGTTLTVSS (SEQ ID NO:1)

EVQLQQSGAELVRPGASVKLSCTASGFNIKDYYIHWVKQRPEKGLEWIGR
IDPEDGDTKYDPKFQGKATMTADTSSNTAYLHLSSLTSEDTAVYYCTTSY
10F2  YVGTYGYWGQGTTLTVSS(SEQ ID NO:2)

EVQLQQSGAELVRPGASVQLSCTASGFNIKDYYVHWVKQRPEKGLEWIGR
IDPEDGDTKFAPKFQGKATMTADTSSNTVYLHLSSLTSEDTAVYYCTTSY
19B10 YVGTYGYWGQGTTLTVSS(SEQ ID NO:3)

EVQLVESGGGLVKPGGSRKLSCAASGFTFSDYGMHWVRQAPEKGLEWVAY
ISSGNRIIYYADTVKGRFTISRDNAKNTLFLQMTSLRSEDTALYYCARQD
20E2 GYRYAMDYWGQGTSVTVSS(SEQ ID NO:4)

TABLE 2: CD40 Murine Leads - VK Sequences

QIVLTQSPAIMSASPGEKVTITCSASSSVSYMLWFQQKPGTSPKLWIYST
SNLASGVPARFGGSGSGTSYSLTISRMEAEDAATYYCQQRTFYPYTFGGG
2H11 TKLEIK (SEQ ID NO:5)

QIVLTQSPTIMSASPGEKVIITCSATSSVSYILWFQQKPGTSPKLWIYST
SNLASGVPARFSGSGSGASYSLTISRMEAEDAATYYCQQRTFYPYTFGGG
10F2 TKLEIK (SEQ ID NO:6)

QIVLTQSPAIMSASPGEKVTITCSASSSVSYMLWFQQKPGTSPKLWIYST
SNLASGVPARFSGSGSGTSYSLTISRMEAEDAATYYCQQRTFYPYTFGGG
19B10  TKLEIK (SEQ ID NO:7)

DIVMTQSPSSLTVTAGEKVTMSCKSSQSLLNSGNQKNYLTWHQQKPGQPP
KLLIYWTSTRESGVPDRFTGSGSGTDFTLTISNLQAEDLAVYYCQNDYTY
20E2 PLTFGAGTKLELK (SEQ ID NO:8)

[00169] Human framework sequences were selected for each of the mouse leads
based on the framework homology, CDR structure, conserved canonical residues,
conserved interface packing residues and other parameters.



EVQL VESGGGL VKPGGSL RL SCAASGFTFSDYGVHWRQAP 33

GKGLEW/AY! SSGNRI | YYADTVKGRFTI SRDNAKNSLYLQ

VNSL RAEDTWO Y GARSIBEYRY AVDYWEQGT L VTVSSASTK PCT/US2011/030427
GPSVFPLAPSSKSTSGGTAAL GCL VKDYFPEPVTVSWNSGA

L TSGVHTFPAVL QSSGL YSLSSWTVPSSSL GTQTYt 8RIWN
HKPSNTKVDKRVEPKSCDKTHT CPPCPAPEL L GGPSVFLFP

PRPKDTLM SETPEVICAWDUSLEDPEVKENIAVDGIEWH, . e of the. various murine

AL PAPIRhb Sl domsd Mo ESBF-BREMMPL B6le 3 and Table 4, respectively:
LVKGFYPSDI AVEVESNGOPENNYKT T PPVL DSDGSFFLYS

KL TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPCGK  Anti body B (Heavy Chain, | g&4 DV
EVQLVESGGGEL VKPGGSLRLSCAASGFTFSDYGVHWRQAP 34
GKGLEW/AYI SSGNRI | YYADTVKGRFTI SRAIMAKNISLYLQ

HEAVY CHAIN CDR sequences

Construct name H-CDR1 H-CDR2 H-CDR3

e GENIKDYYVH RIDPEDGDSKYAPKFQG SYYVGTYGY
SEQ ID NO:9 SEQ ID NO:12 SEQ ID NO:16

10F2 GENIKDYYIH RIDPEDGDTKYDPKFQG SYYVGTYGY
SEQID NO:10 SEQID NO:13 SEQ ID NO:16

19B10 GENIKDYYVH RIDPEDGDTKFAPKFQG SYYVGTYGY
SEQ ID NO:9 SEQID NO:14 SEQ ID NO:16

20E2 GFTFSDYGMH YISSGNRIIYYADTVKG QDGYRYAMDY
SEQID NO:11  SEQID NO:15 SEQ ID NO:17

The H-CDR1 listed above is using the sequence using the Chothia numbering system
(Al-Lazikani et al., (1997) JMB 273,927-948). The Kabats numbering for the sequences
is denoted by the bold italicized text and the IMGT numbering is shown by underlined
text of the residues in the above table for CDR1 and CDR2. The sequences for the H-
CDRa3 for each of 2H11, 10F2 and 19B10 is TTSYYVGTYGY (SEQ ID NO:77) and for
20E2 is ARQDGYRYAMDY (SEQ ID NO:78).




MNSLRAEDTAVYYCARQDGYRYAMDYWGQGTLVTVSSASTK
GPSVFPLAPCSRSTSESTAAL GCL VKDYFPEPVTVSWNSGA
L TSGVHT FPR01208AGBSL SSVWTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFL FPPKP
KDTLM SRTPEVTCVWVDVSQEDPEVQFNWYVDGVEVHRAK
TKPREEQFNSTYRWSVL TVL HQDW. NGKEYKCKVSNKGLP
SSI EKTI SKAKGQPREPQVYTLPPSQEEMIKNQVSL TCLVK
GFYPSDI AVEVESNGQPENNYKTTPPVL DSDGSFFLYSRLT
VDKSRWQEGNVFSCSVMHEAL HNHYTQKSLSLSLGK WO 2011/ 123489PCT/ US2011/ 030427 - 43

- Ant i body B (HeavE Ch%kgﬁgéyﬂfkbb)

PCT/US2011/030427

EVQLVESGGGLVKPGGSLRL GRerguenges
GKGLEW/AY! SSGNRI | YYADTVKGRFTI SRDNAKNSLYLQ
Construct
name L-CDR1 L-CDR2 L-CDR3
2H11 SASSSVSYML STSNLAS QQRTFYPYT
SEQ ID NO:18 SEQ ID NO:22 SEQ ID NO:24
10F2 SATSSVSYIL STSNLAS QQRTFYPYT
SEQ ID NO:19 SEQ ID NO:22 SEQ ID NO:24
19B10 SASSSVSYML STSNLAS QQRTFYPYT
SEQ ID NO:20 SEQ ID NO:22 SEQ ID NO:24
20E2 KSSQSLLNSGNQKNYLT WTSTRES QNDYTYPLT
SEQ ID NO:21 SEQ ID NO:23 SEQ ID NO:25

Again, the Chothia numbering system is used in Table 4 with the Kabats numbering for
the sequences being denoted by the bold, italicized text and the IMGT numbering is

shown by underlined text.

[00171] Fabs that showed better or equal binding as compared to the chimeric
parent Fab were selected for conversion to IgG. Clones from the 20E2 series were
converted to two different IgG formats: a) IgG4DM (double mutant) has two mutations in
the Fc / hinge region, Ser228Pro which reduces half-molecule formation and Leu235GIu
which further reduces FcyR binding. b) IgG1KO (knock-out of effector functions) has two
mutations in the Fc region, Leu234Ala and Leu235Ala, which reduce effector function
such as FcyR and complement binding. Both IgG formats are described in the literature.
Example 1 describes the humanization of three candidates in further detail. The results
of such humanization resulted in humanized antibody sequences, which have the heavy

and light chain sequences shown below:



MN\SLRAEDTAVYYCARQDGYRYAMDYWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGA

LTSGVHTFRRoR2eBACEAESL SSVVTVPSSSLGTQTYl CNVN

HKPSNTKVDKRVEPKSCDKTHT CPPCPAPEAAGGPSVFLFP
PKPKDTLM SRTPEVTCVVWDVSHEDPEVKFNWVDGYEVH
NAKTKPREEQYNSTYRVVSVL TVL HQDW.NGKEYKCKVSNK
ALPAPI EKTI SKAKGQPREPQVYTLPPSRDELTKNQVSLTC

PCT/US2011/030427

L VKGRYRSDI-AVEVMESNGOPENNYKTTPPVL DSDGSEELYS

KLTVIDKS iy SCSVMHEAL HNHYTQKSL SL S8 uerfiat | body C (Li ght |CIgE@)ID NO:

DI QMFQSPSSL SASVGDRVT| TCSASSSVSYM WEQ 3

QKPCHARKLAJay SA S 486V BEiRmo e 3@y EFcHR A TMsUk S S REENYFIORT R YJRY TFGGGTKVE
Chain) HOQOKPGOPPKLLIYWTSTRESGVPDRFSGSGSGTDFTLTIS

SLOAEDVAVYYCONDYTYPLTFGGGTKVEIKRTVAAPSVEL

FPPSDEQLKSGTASVVCLLNNEYPREAKVOWKVDNALQSGN
SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQ
GLSSPVTKSENRGEC

Antibody A (Heavy
Chain, IgG1lKO)

EVOLVESGGGLVKPGGSLRLSCAASGF TFSDYGMHWVRQAP

GKGLEWVAYISSGNRIIYYADTVKGRFTISRDNAKNSLYLQ

MNSLRAEDTALYYCARQODGYRYAMDYWAQGTLVTVSSASTK

GPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYICNVN
HKPSNTKVDKRVEPKSCDKTHTCPPCPAPEAAGGPSVELEP
PKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

27

Antibody A (Heavy
Chain, IgGl)

EVOLVESGGGLVKPGGSLRLSCAASGF TFSDYGMHWVRQAP

GKGLEWVAYISSGNRIIYYADTVKGRFTISRDNAKNSLYLQ

MNSLRAEDTALYYCARQODGYRYAMDYWAQGTLVTVSSASTK

GPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYICNVN
HKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFELEP
PKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

28

Antibody A (Heavy
Chain, IgG4DM)

EVOLVESGGGLVKPGGSLRLSCAASGF TFSDYGMHWVRQAP
GKGLEWVAYISSGNRIIYYADTVKGRFTISRDNAKNSLYLQ
MNSLRAEDTALYYCARQODGYRYAMDYWAQGTLVTVSSASTK
GPSVEFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLEPPKP
KDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLP

SSIEKTISKAKGOPREPQVYTLPPSQEEMTKNQVSLTCLVK

29

KRT



VAAPSVF| FPPSDEQLKSGTASVVCLLNNFYPREAK VOQAKVDNAL QSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGALSSPVTKSFNRGEC Anti body C (Heavy Chain, |gGLKO)
QVQLVQSGARUKRBKRABGASMKVSCTASG-NI KDYYVHWKQAP 37 PCT/US2011/030427
GQGELEVWGRI DPEDGDSKYAPKFQGKATMIADTSTSTVYME

L SSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVTVSSASAKG

PSVFPLAPSSKSTSGGT AAL GCLVKDYFPEPVTVSWNSGAL

TSGVHTFPAVEQSSGLYSESSYWIVPSSSEGFOTY-CNVA
| ] PPVLDSDGSFEFLYSRLT
KPSNTKVDKRVEPKSCDKTHT 4 M%gg’gwﬁ‘és

KPKDTLM SRTPEVTCWADVSH N TS LSREReE

AKTKRPREEQYNSTYRVVSVLTVLHQDW.-NCKEYKCKVSNKA

L PAPI R L s KGOPREPL YV K iR sEE3IVE BOE W RL I3AA SGF TF SDYGMEWVRQAP
VKGFYRB8B: AV EVESNGRP ENSGT ERPRYA SISSX3S ¥ EANISIKGRF T I SRONAKNSLYLQ 30

L TVDKSRWQQGNVF SCSVVHE AR $ IR S SARODGER Y ANRYWARSAWTYSE Hetivy  Chai n, | gGl)
QVQL VQSGAEVKKPGASVKVSCTASERN DY YAANWKQSR VR FPEPY TV SWNSGA
LTSGVHTFPAVLQOSSGLYSLSSVVIVPSSSLGTQTYICNVN
HKPSNTKVDKRVEPKSCDKTHTCPPCPAPEAAGGPSVFELFEP
PKPKDTLMISRTPEVICVVVDVSHEDPEVKEFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFE SCSVMHEALHNHYTQKSLSLSPGK
Antibody B (Light | DIVMTQSPDSLAVSLGEKVTINCKSSQSLLNSGNQKNYL
Chain) TWHOOKPGOPPKLLIYWTSTRESGVPDRFSGSGSGTDFET 31
LTISSLOAEDVAVYYCONDYTYPLTFGGGTKVEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKV
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSEFNRGEC

Antibody B (Heavy | EVQLVESGGGLVKPGGSLRLSCAASGFTFSDYGMHWVRQAP
Chain, IgG1lKO) GKGLEWVAYISSGNRIIYYADTVKGREFTISRDNAKNSLYLO 32
MNSLRAEDTAVYYCARQDGYRYAMDYWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGA
LTSGVHTFPAVLQOSSGLYSLSSVVTIVPSSSLGTQTYICNVN
HKPSNTKVDKRVEPKSCDKTHTCPPCPAPEAAGGPSVFELFEP
PKPKDTLMISRTPEVICVVVDVSHEDPEVKEFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK

Antibody B (Heavy | EVQLVESGGGLVKPGGSLRLSCAASGFTFSDYGMHWVRQAP
Chain, IgGl) GKGLEWVAYISSGNRIIYYADTVKGRFTISRDNAKNSLYLQ 33
MNSLRAEDTAVYYCARQODGYRYAMDYWGQGTLVTVSSASTK
GPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYICNVN
HKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFELEP
PKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

EVOLVESGGGLVKPGGSLRLSCAASGF TFSDYGMHWVRQAP
Antibody B (Heavy | GKGLEWVAYISSGNRIIYYADTVKGRFTISRDNAKNSLYLQ 34
Chain, IgG4 DM) MNSLRAEDTAVYYCARQODGYRYAMDYWGQGTLVTVSSASTK
GPSVEFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLEPPKP
KDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLP
SSIEKTISKAKGQOPREPQVYTLPPSQEEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLT
VDKSRWQEGNVFESCSVMHEALHNHYTQKSLSLSLGK




GQELEVWGRI DPEDGDSKYAPKFQGKATMIADTSTSTVYME
LSSLRSEDTAVYYCTTSYYVGTYGYWSQGTLVTVSSASTKG

PSVFPLAPSSBRINMBACEIMAL GCL VKDYFPEPVTVSWNSGAL

TSGVHTFPAVL QSSGL YSLSSWTVPSSSLGTQTY! CNVNH
KPSNTKVDKRVEPKSCDKTHT CPPCPAPEL L GGPSVF{EPP
KPKDTLM SRTPEVTCVVWDVSHEDPEVKFNWVDGVEVHN

AKTKI

\ /I HOD\A- NCKEVKCK\/SNIK A
Vi | = /X

PCT/US2011/030427

LPAPI
VKGFY
LTVDH

QUL
GQGLE
LSSLF

REEOVYNSTVRAA/C\/]
NECYTNNO T TRV VO VE
CIKTL QUAKCOPRED

T IWV NN TINOUAN VO

NT1 DDCODAAT LN I T

T
QSGAEVKKPGASVKVS

AVGRI DPEDGDSKYA
RSEDTAVYYCTTSYYV(

%SGFTFSDYGMHWVRQAP

SCH ABEER a4 ) z

PKECQGINATT DISISTVYIMETVPSSSLGTQTYICNVN
e ASTIKGPCPAPEAAGGPSVFLEP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKT TPPVLDSDGSFFLYS
KLTVDKSRWQQGNVF SCSVMHEALHNHYTQKSLSLSPGK

35
Chai n, | g&4 DM

Antibody C (Light
Chain)

DIOMTQSPSSLSASVGDRVTITCSASSSVSYMLWEQ
OKPGKAPKLLIYSTSNLASGVPSRFSGSGSGTDFTL
TISSLOPEDFATYYCQORTFYPYTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

36

Antibody C (Heavy
Chain, IgG1lKO)

QVQLVQSGAEVKKPGASVKVSCTASGFNIKDYYVHWVKQAP
GQGLEWMGRIDPEDGDSKYAPKFQGKATMTADTSTSTVYME
LSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPEAAGGPSVFLEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQOPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVE SCSVMHEALHNHYTQKSLSLSPGK

37

Antibody C (Heavy
Chain, IgGl)

QVQLVQSGAEVKKPGASVKVSCTASGFNIKDYYVHWVKQAP
GQGLEWMGRIDPEDGDSKYAPKFQGKATMTADTSTSTVYME
LSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQOPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVE SCSVMHEALHNHYTQKSLSLSPGK

38

Antibody C (Heavy
Chain, IgG4 DM)

QVQLVQSGAEVKKPGASVKVSCTASGFNIKDYYVHWVKQAP
GQGLEWMGRIDPEDGDSKYAPKFQGKATMTADTSTSTVYME
LSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVTVSSASTKG
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTKTYTCNVDH
KPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPK
DTLMISRTPEVICVVVDVSQEDPEVQFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPS
SIEKTISKAKGOPREPQVYTLPPSQEEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQOPENNYKTTPPVLDSDGSFFLYSRLTV
DKSRWQEGNVF SCSVMHEALHNHYTQKSLSLSLGK

39




PSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSWASGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDH
KPSNTKVDRROEBKMCRIBEPPCPAPEFEGGEPSVFL FPPKPK PCT/US2011/030427
DTLM SRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSVL TVL HQDW.NGKEYKCKVSNKet PS
Sl EKTI SKAKGQPREPQVYTL PPSQEEMI'KNQ\/SLTCLVKG

FYPS ! ’I_\‘\VIE\VAES!\I(TIWDE!\II\I\/\ TPDP\VI DSDES VDI T\/

DKSRIGEGR HEEER mﬁg’@ R SEEKRY IR USaoL/ 030427 - | 44
- Antli body C"(Heavy (MSYWGTYGYWGQGTLVTVSSASTKG
QVQLYQSGAEVKKPGASVKV SEdADERD A RSN KD YFPEPVTVSWNSGAL

I DPEDG:)SKYAPKE@WMA@J@ISIMVP SSSLGTQTYICNVNH
LSSLRSEDTAVYYCTTSYYVGRY GMAWEXEMEVE M SBASTIKECPAPEAAGGP SVELFPP
PSVFPLAPSSKST SGGT AAL (ERXKDYFPEPYTMSVKSGAIE DPEVKF NWYVDGVEVHEN
TSGVHTFPAVL QSSGL YSL SSA/IHARESESINGT CTVISENUNEQDHLNGKEYKCKV SNKA
KPS WDKRVEPKSCDKTHr%%t?GEK ; } E%Wﬁii;igi;ggg;iig;
KPKDTLM SRTPEVTCVVVD | YNVOGEV
AKTKPREEQYNSTYRWWSVL ] HHYTORSLSLOPGK
LPAPI VYTLEPPSRDECTRKNQVSLETCLE

VKGFYPSDI AVEWESNGOQPENNYKT TPPVLDSDGSFFLYSK

L TVDKSRWOQGNVFSCSVIVHEAL HNHYTQKSLSLSPGK. 40 [00172] I n some enbodi nents,

t he afj00422}- bi ndn rgprie aegnbotﬂirrmms fher antigerpbending dalgnperdl d:atrerfa)ti@mmple,

ot herwi se arrest the growh o or .cause its depleti deat h, .or
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(e.g., growth arrest wth or without ce I on or apoptosis) often

r esul texamnte nial TarehB cell Inalignaneiegoset- tumosmfﬁeuta (a.patgrowtul atrestaa\uthvralu on
of nor ynph Thi s ,act tion-i rowt h arrest has been
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1987, J. | mmunol. 139:4242; Page and anco 1988, . | mmunol . T140:3717;
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as ar ecifi b h 0 bl,e |l i
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that are directed against the CD40 surface antigen are exanpl es_ of

appr o+ P80 addals, ?Wﬁ@f@@@@@e@%&%@@ﬁ?%ﬂu%ﬁcﬁﬁ@@'bﬁf SPRGIReRINGINGHi ng
f t

oo & gl BBy coi; spiidle, fHl IhhREYE; LA npHE i oot sShe o he
opt i orrainakoslorgtedat 884 WBliohd@3:2 18287 94). A geytsothax inhiloit matignanteailegrewth o
agent., I n aspec ere human a d nd othe CcH40 rface
At gaRSanY CaT daiah slieirchRoRet dpaoC R Suidhy 2olBeh e ampin

gener aldoyoGiias agRtd., zed by hom ng to the CD40 surface antigen cell in vi vo
Sui tabl'e binding agents bind the CD40 antigen with sufficient affinity

and/ Or[g?,‘t’”fsg' ty %ﬁﬁ? %B?&ﬂ&'& eFB”’ﬂcl%Bﬁl%trf éﬁt@&wg&tndh@n#é@%léht 8Fa RuhfffiARput] C

agent ecifica ar ge Ing a cell expr
anti-CD40 antibody that binds to CD40 (e.g., human CD4O or a varlant thereof) The

CD40 specific agents and antibodies can be optionally conjugated with or fused to a

cytotoxic or chemotherapeutic agent. In aspects where the humanized antibody binds to
the CD40 surface antigen and causes depletion of the CD40 expressing cell types,
binding is generally characterized by homing to the CD40 surface antigen cell in vivo.
Suitable binding agents bind the CD40 antigen with sufficient affinity and/or avidity such
that the CD40 specific agent is useful as a therapeutic agent by specifically targeting a
cell expressing the antigen.



WO 2011/ 123489PCT/ US2011/ 030427 - 45 - [00174]1In sone aspects, the

humani zed anti body decreases the binding of CD40 ligand to CD40 by at | east
45% by awol2zenst2380% by at | east 60% or by at | east 75%Corusatitioasst 80%
or at least 90% or at |east 95% [00175]In sonme enbodi ments, the humani zed
anti-CD40 anti bodies, including anti géﬁ-‘bi ndi ng fragnments thereof, such as
heavy and |ight chain variable donmains, conprise an am no acid sequence of

th d d f th Ant A h = SE
| B NOTO PR 1 KB SRty 510591 670 SEEPPE Rerser Tom oS B Ctonce
= SEanE?n&J% %ﬁ)4o bpta!tht 4%% h@;ﬁowé‘a@50°/§€tﬁu§ﬂ@§st—6§%% 5y MQe33i 7§%Q>ﬂ D
NG 33; "SEQ | i ght "chai n sequence = SEQ I D NG 31)

and Ar&tlleﬁﬁﬂﬁo% (Qﬁ@é\kga&tl’i’@%\ q@ﬁm&t@wo SEQ I D NO 37; SEQ ID NG 38; SEQ ID
NO 39 or SEQ ID NO 40; light chain sequence = SEQ I D NO 36;) descri bed
her ei j0@bthle andnasime embddimesitslute demarezed rammir(ﬁli)éﬁeawtibodi@gi ionkidofg a

Th d,_anti - CD40 | | | ud
Cpec! AUORATATES | TRGTERS: (NEanS0En ohaeaincuni IaMoEhgBr KRTHEE [omahsr k
regi O%mdr%lgﬁ]a'ﬁﬁ]ﬁo%'seweﬁé@éf b bl e déﬁ\‘/é@ﬂ@% the @%F@é‘%ﬁtlbﬂd& hese
framewor K positions can inprove various as&ect s of anti body perfornmance

i ncl udhegvibchainnepaufenicai + ywERADONGs2 b EQ 1D N @8, (SRR |E>e|h|@n%9 At SQi I

gor m N7 DRbbERReeielee 25edRnNb AR BruRen LT Shoohiin sehPs <ome
enbodigmEnt B, NOBR; I@@&DtNGDFBBETSE@mDW@@d beSED WBWCU‘%W%W&@@&%@@%@S
W th hea\élyq]chal n sequences of SEQ | DNO1 throu SEQ ID NGO 4 and

|'i ght <BR&E IPWE: %ﬁ@%é@ﬁb@ﬂy SE(heayyNean tSa8E LS & 10 d:374ppQ 1P and
2 ab bg, 3
2 DoY) ool "SGR NE"GP SHOUBPRD T iy ERbOSdEncE € SHeMiNioHD) °°

chain deacnla@di @edsimedooyevand ayiied dcids efsidudsudanmiezefioantraimetiosk refiohbef a
present invention. £00178 ]Ln some specjfic qerrbodl ments, the hunanized
r

aﬂtl - (AT BR PPN c| 58 NHEIETZR: G Qéoa@nt'?%@ﬁs aOFPuféOd'{%}'YofnqLiqlﬁw I
et bl S SR R PSR s e s S B R o
ger i ey S b alceba Al 21 SRS e BECTP A5 SPREIERC" S

t he humani zed anti I'és ‘crea rein are:

2011/ po3#daBChNUGRNAVE 0303k aspetls of antibduydyerfbravehcAnhclodity tﬁndin’ng atfﬂlrﬁaity
vari ous hea\éééand | i ght chai n sequences of the sane are shown |

SEQ I D NGs
26 th ility R@M(tﬁat[@@'I‘?Qﬂrﬁtegpgblhpﬁ@%(ﬁnﬁﬁﬁg@s f&tﬁmeﬁioey Slirgek
cont engyl & EOARL JIAYPLE iMBAKE human germline framework regions, as shown in the

examples below.

[00177] In some embodiments, the present invention describes other monoclonal
antibodies with heavy chain (VH) sequences of SEQ ID NO:1 through SEQ ID NO:4 and
light chain (VL) sequences of SEQ ID NO:5 to SEQ ID NO:8 (see Tables 1 and 2
above). The CDR sequence of these murine antibodies are shown in Tables 3 and 4
placing such CDRs into FRs of the human consensus heavy and light chain variable

domains will yield useful humanized antibodies of the present invention.

[00178] In some specific embodiments, the humanized anti-CD40 antibodies
disclosed herein comprise at least a heavy or light chain variable domain comprising the
CDRs or HVLs of the murine monoclonal antibodies as shown in Tables 1 through 4
above and the FRs of the human germline heavy and light chain variable domains. In

exemplary embodiments, the humanized antibodies created herein are: Antibody A,



chai n sequence of any of SEQ ID NO 27, SEQ ID NGO 28, SEQ ID NO 29 or SEQ

I D NO 30 in conbination with a light chain sequence of SEQ I D NO 26.

Al ternat iwe 2anti2bsdi es include those that have a heavy ebaius2siegs@ate of
SEQ ID NO 32, SEQ ID NO 33, SEQID NGO 34 or SEQID NO SEQ ID NO 35, in
conbination with a light chain sequent@-of SEQ 1D NO31. In still

addi tional enbodi nents, there are provided humani zed anti bodi es that have a

0 G SR ATEAR s TR TSR A8 v ©

[ 0018Qh eV il BEERIPRALETE BfroahIe SHRYM NO4babl es 3 and 4. In specific
enbodi nent s, | t is contenplated that chinerical antibodies with sw tched

CDR r WI th
the anop a8 spellicRiBRImaTHL | ERlMEnESotiAIe ar Adbe MM 1.
may yicbldh ssgiericeaott ampdf S&EQ [|DONS1RIN S tBi NOe2fh def @elit BlO:2der Hbir@niCr ed
anti - nt| bo IS an.anti fragment. Var] ti fragnents have
boen A0aM oaTtnartact il g B andiR o tisng?; bh QL W25 1 AETERuR
devel op@dobies |ﬁ€|9d@rtﬁ’6’ébC§HaQﬂ1a% @thW@Malﬁrs?éﬁﬂé%é of SEQTBS): @@”SI‘E'@ ID
derived via proteolytic 'g:_estlon of 1ntact antibodies (see, e.g., Mrinoto

et al NOBS9SEQ drMaI34er 8E6:H2NQ QEQAR D:hys coalbinalionowih 24ighy Thaiv;

o0 P ShBRoE e e 3R, TP Belbboal A AL el e SRR oo

f r agneningarfizey hﬁnﬂ@d.@@tths(t h@@\aem@@l/éaém Becgiehte MBEQED Na:137, cSEQ! [@d t o

formF ab1)2 fra ments (see ﬁ rter et al., 1992, Bi o/ Technol ogy
10: 16 rﬁ\@ﬁ@rora%%@dac O: B0amsambinggaeiith @ dahibehais sequerce of
di rect rs%corrbl nant host cell culture. Oher techniques for the

pr oduc |on o ant| body fragnents will be apparent to the skilled

t nmhodi t I d 1)2. f t
Pumani DGR - 15 R DEbsBnbieErnar vl T Fled iy o BB of
any ofen§iisimentOiRié, corfrinblat&PIRE, cHAREritR Aoty witkQ@wifehde: @DH ﬂa ions

conbination with a |ight chain WO 2011/ 123489PCT/ US2011/ 030427 -
sequenk®, dr sapnplg N@ Qfengmeephaw eD Batafbdvalikesyi Acwviliéhe W@@@M&tcﬁﬁ/e a

No. 35, e BTRRAETCE  SoiBe, Fegi: StomPRi I Rkhddop o, Mevnd st 1)

addi tlammbbdlesbodl rrents there are provided humani zed anti bodi es that have a
heavy chai n sequence of SEQID NG 37, SEQID NGO 38; SEQID NG 39 or SEQ ID

NG 4Qooi81]conbijpaktam @mbbdméntghmeqméh@@@taﬁn@m aRERD AP §ﬁtlb<§!y$h
enbodi ments can include an intact antibody conprising such an F(a

[ 001831agmersny adaue @niteady fragmenihhaie dpeor genaratiodiscessashaheve ﬁ@ﬂd%ﬂ@@ a

constat e §Qe£ H@ét g e ﬁfe{/&%% th”fﬁé cc;?@du<(T Q%Céf%‘nﬂp&% g:%n‘?éht an

provi e an en ent ce ¢yt ot oxi dépendent
cel uIFaagrmI@at;m@mhobesdérAla@D)/uaamﬂét@bly@on@lgemﬁ -glepeaedeantimdied qeés) byy.( CDC)
responses agai nst a Eressm target cell. The effector domai n(s) can
be, fdforERakpeial. é@gfecJ‘P‘é@ﬁ ff Biochamical %Q&GP@YS'Q%JN@QP% 24 WY -tbaeEn

bi ! itofig ot icr tdss AL 29616 ANREEYL SN Ofe ritiidnblcandhe Hhbaud

nat ur I er agocytotic cel . macr ophages), and/o r
ser umdireciy enmenecoodnirpaotiemd &) cel[sO P 4¢Ndraplef freati'@H dcagamentef cam bendirbottly can

{1 om QPP EALT AR | FmPOL U6, BEOI FHkrCaUTEh 40 BT (A3 (NG BRBAN a1 GoRT P or _

functi 'C%ﬂ%r %@f abXafgyoe, BFd??ea’mdlbéW Pcﬁ 169%7&' @W“&%tﬁ@#'é@bacﬁeqi (@b%.
and ADCC/ A I's generally in the order of 1gIVI:zligGlm I g&@>Ig&>lg an

| gmmfna@mtg@anl@\ﬂslomw drrestb;eﬁprrv&qommmammo&tmajrm@um)@ihes tmhmqweﬁ CDC
in the or nurine_.| "1 gG

and 1 Qe TRt %rétfgdvrfr@s%%q e be etk A Sleg PETERST. | S
Vo £ 16019%8hs | Gt #Eoame: %érgcﬁf\%arbﬁa%o egBanbor anaumpiae aali

i ncl ugen40 antibody comprising a have a heavy chain sequence of any of SEQ ID NO:27,
SEQ ID NO:28, SEQ ID NO:29 or SEQ ID NO:30 in combination with a light chain



nodi fications of the humani zed anti-CD40 anti body or anti gen-bi ndi ng
fragnment thereof. For exanple, it may be desirable to nodify the anti body
wi th respeototicizefshect or function, so as to enhance thePpeffusetilweness of
the antibody in treating cancer. One such nodification is the introduction
of cysteine residue(s) into the Fc regfon, thereby allow ng interchain
disul fide bond formation in this region. The honodi neric anti body WO

2011/ 123489PCT/, - th ner.at h

ot or SEALSTEY Oh Segdbl ML 26 aratS el ABloaTRE JRER EralPsr b ot dofipavy
killi %aﬁtf‘%dﬁer@@tdft@@@ IM@'@E”SE@QU Nba:§3 OS’EQtIQXNQ 34 ok BPEE)D N85, frPr
exanpl e, Caron et al . 191-1195; and Shopes, 1992,

J. | meomiinatiors: vmmtsa zlm cmwnoden@emqe aqit SlE&h (85 N@\mng ¥nhaiific edditional

or oss- TR tbeEsC TR MR EN G ShilElise FhaEHAVRRL PR spain
2560- 22Hbendd toeerse@w)et\w 3N 8EQ A0 GEN SEQanyNMEsy est SECCcMiNDN4dum  Fc
regi ons, enhancin Ia IInEgenent | ysis and ADCC ca&abl lities of the anti body.

See SICOMENIYIPWIL ghainppeueneecelr SERu4D0Y Buehoembpgdiments can
0018 t ADCC h b t ed
[ dr]'@g(?%gﬂswg& cos | a rﬁ%ﬁgnggpéﬂg %}qoﬁf apﬁ?eqﬁfolr:c regi onév‘(la'hi ge?sgggggiabfe
d I h i i , i.n,t 2
Zgﬂzﬁtﬁﬁié#‘lﬁvé 3ﬁé§é’rﬁ¥ Rl BBnsty o “RLDRNS: cEHLRAT Hegbimén, fpdss &
pr er eqhsidng ﬁe@m‘?@%t iHesdiaee! effbtidesfuhanen. bEFﬁ@ engstanpere iohO c&M PpRRAde
anti bodies with altered gldycosyl ation, such as increased bisecting

Nacewmgpdwgaﬁﬂn@ﬂtor celidaceCyieionisdy FALNSE) r ednlibodyidppendents §eldakr
h Al t act
oo STEBRbubg REOCS: Bily ORRCIRGR J BRI 0%, FIRGE AeRBhEEE Lo

i s i ndepéasenCDa- é*me&n@iltdaﬂg@t EF. Plod yeffectmlmoﬂmalh(wb&&]md‘bf gkagpld)earam no
aci d sequence of the Fc g_Bon of anti bodi es is an alternative to
{

gl ycos# r&@i%%ﬁ@.%m@%e YRIGR AN dee A4S fﬁﬁ@%@wtﬁscg'tﬁéﬂ%orh%?%ﬁt%o1
for F b er S Y@!
SRR b L R i R R M G SRR
t hat imacreabageé)eand:l/ndSemrafcbnmlemehmorﬁpgmnts)a and enhance ADCC in vitro.
Additionally, Fc variants have been obtained with many different

per nut{e0184is of Thendifegopdopetin iocfsan entibody oam deeflobn ady rwltablesn@mtfrate FcyR
receptors with unchanged or di m ni shed binding to other FcyR receptors.

[ 00189 Rak FRPCIAE (A6t SPBRSIdEe: HAURSEJHTIGH B RIAL SRECieR &l e INfbg
ant i boghyiy@e tBrn?é’dl&t’étéfféd?@r’f%ﬂfctu&rﬁ’é‘lP&%%#lgnggﬁﬁlﬁg%fpﬁn%%mmé 08§I|

chenot herapeutic agent, a toxin (e y active toxin
bact ertdo al mddiatgal , CD(BD 201d/ 1ABEYROCRIS2(x1 1/ g8Gerally - #9 -thel antrdeor ahl mal

origi t eof 0 i.ve, isptope (i.e., a ,

r adi o@%‘H‘; [Qgcét %]aéz ﬁZBPh H%Ge >®3%H9E’V{9 f ul rﬁsf?eﬂh‘é%en%éﬁrleon of

such |mmunoglobullns mediate CDC and ADCC/ADCP generally in the order of murine
lgM=1gGis>>19Gop>1gG2a>>1gG1 and 19Gap>1gG2a>1gGi1>>1gGs, respectively. In another
example, murine 1gGz, mediates ADCC while both murine 19G2, and IgM mediate CDC.

[00185] Antibody Modifications

[00186] The humanized anti-CD40 antibodies and agents can include
modifications of the humanized anti-CD40 antibody or antigen-binding fragment thereof.
For example, it may be desirable to modify the antibody with respect to effector function,
so as to enhance the effectiveness of the antibody in treating cancer. One such
modification is the introduction of cysteine residue(s) into the Fc region, thereby
allowing interchain disulfide bond formation in this region. The homodimeric antibody



i mmunoconj ugat es have been descri bed above. Enzymatically active toxins and
fragnments thereof that can be used to formuseful i mmunoconjugates include
di pht her ivoAotinas489 nonbi ndi ng active fragnents of di phhenisaoiosi4a7
exotoxin A chain (from Pseudononas aer ug| nosa), ricin A chain, abrin A
chain, nodeccin A chain, alphasarcin;4®Areurites fordii proteins, dianthin
proteins, Phytolaca anericana proteins (PAPI, PAPIl, and PAP-S), Monordica

e kL2 BB P10 S B SR SRR S BTt s

and tféen%m@menﬁm@rateay cefl N naﬁbﬂoﬁeanﬁbed@w@péﬁa&rﬁ fdé'lIuItaPe cpfo@&uew on
of radi oconj ug@ée humani zed anti-CD40 anti bodi es. | es 1 nclude 212Bi,

1311, (ABGG), for axempBsRearqroei ], cb&?%gdt dc's<poﬂ\/led1e1ﬁ©ﬁﬁa1z1é@5arand CD40

ot hoaPRIS: 1ge5: val T EroLE B RiiiEerenar o peBt Rl SBllsTeg TRLRY e EakwL

N- succanmLtmTﬁylaémﬂt% RHhi dhébdbehpféﬁar@di 0@$|ﬁgah§te€&5?ﬂﬁbtlohé]ﬂ @ﬂislsHMker@ dd 1),

bi functional derivatives of imdoesters (such as dinet é@ adi pi mi date HCL),
S

act i vélessiiped ip WOl £ @i.sli®B.nCanggr Ransareh H3: AeRHtlesAltsingiivaly, an

| ut

e ANy b o o s SO (S IS0 Aol SohRarbidg RRRASHEh: i

b| s- ([andi ADQG eapabitived pf dteghiipedl. BaeSievetison aatyalnatasy, (AsticGaasert Drugene
, 6-di | soc anat e),-and bis-active fluorine conpounds (such as

1 5- diH§Sit 8- ) 9r2§pn| trobenzene). For exanple, a ricin inmunotoxin can be

prepared as descrl bed in Vitetta et al., 1987, Science 238:1098.
Car bor0@187label dntipodiesovith eavad Ehiiy ja seoprit ANIGH denglhaea generated by

triam I e

con; udhen AR hbodfiafion MEhTSK har 3, RAEED TS 5 IRReH A8 At gl

f or negylydoishlation| statrebheparagleer res[lﬁl@é,QlS&l]zQ?i &nmél@ngaidmdlnn”fsntnvotvleel mnthebody
may be conéélpgat ed to a "receptor” ésuch as streptavi &I n) for utjlization in

t umor IHEERAIHRGIHEEN I8G ANd FvdeeaBIcES Prefeolisite oYL Ee dirSrcalidiesg?ae i s
d f

Fhe Cioeelr Efih8eRdP R b8fess RN With! AU ol Plodiito SUEAT S fHEEaddd ™

2011/ rmagawaaewmmmm or B&duceof fuecoski ([falndSe treductosl prdvides grazteds

t he receptor t and. be nuatedto o

ngent Sragoembrt o AR iy t6en dbhnincieqsing Tk Biksenep BiRbrBadi s
di scl %@ﬂ/lé\@&@éd}ni‘h@n b VeE Bﬁhﬁh’éé‘rﬁ@ﬂ P AI‘.TG'GJ“PJ i Rﬂﬁcﬂmése L4 RDBAERS is
cont ai ni ng  the anti body are Ere pared by nethods knovvn in the art, such as

descrurmtaandeapgttéwefeﬂﬁa V/F poganomphistn. Nat|. Acad. Sci. USA 82:3688;
Hvang et al., 1980, Proc. Natl Acad. Sci. USA 77:4030; and U.S. Pat. Nos.
4, 485 ,[0@t8&ind 4,I\5@ldify31951he_ia|trdsormm lsequeangcevhine éd @giaulbatintibodiesss are
discloed for,_ exanple,.in U.S Pat, No. 50 6 1 tlclarl
usef ulEra B R ARy Ree e jo tRbaRes ARSC o Thed adaE T 5 fulat oo
with gg6i %rdF@\PF@&'ﬂtéﬂs%sCB@M Uété?ﬁurﬁ’é”t%?@&ér%ﬂéhﬂ]taﬂ'@wal Caﬁh‘é\;%?é Eﬂﬁ’é |&nd

PEG derivati zed phosphatidyl et hanol am ne’ (PEG PE). Liposones "are extruded
t hr ougm the | genesaon @éfhwie@hlped dg&i z@ttb@dyﬂserhl Fposwiatienstbal ingecakesiheed

Lo t noiding 2ty B2 TRERIS pol ingRr AR C: FEVSS Allchally 2FE ARl hatRe o
257: 28feR88btdirrcawithsmbhy ctﬁffereherpehﬂnmuohea@ft biaBingApperisdes. apamiprévapent

(such as doxorubicin) is optionally contained within the |iposonme. See,
birging ¢ seecifie .Fcyowgeptprs Nt @m\fé{lar@@ﬁ'c@rdlﬁh@ﬁhe@b(nﬁbf)g 1 gther FeyR
[0019%3’%0%@“ bodi es descri bed and di scl osed herein can al so be used in

[00189] Another aspect includes immunoconjugates comprising the humanized
antibody or fragments thereof conjugated to a cytotoxic agent such as a

chemotherapeutic agent, a toxin (e.g., an enzymatically active toxin of bacterial, fungal,



ADEPT (Anti body-Directed Enzyme Prodrug Therapy) procedures by conjugating
the antibody to a prodrug-activating enzyne that converts a prodrug (e.g.,
a pepti dywochemas4ser apeuti ¢ agent), to an active anti-cactars2anog42Bee, for
exanpl e, WO 81/01145, WD 88/07378, and U.S. Pat. No. 4,975,278. The enzyne
conponent of the imunoconjugate usef 49 -for ADEPT is an enzynme capabl e of
acting on a prodrug in such a way so as to covert it into its nore active,
cytotoxic form .Specific enzynmes that are useful in, ADEPT include, but are
ot | BlATecth GNERLATGE ol BARIERES. 1BFSatbndbr &1 F GRIVENIALORONN £ ichg
prodr yggiocBhPghfese drugs; arylsulfatase for converting sul fate-containing
prodrugs into free drugs; cytosine deam nase for converting non-toxic 5-
f Uorﬁtﬁdi | ne 'Cfﬁé?nél]ﬂ%ﬁ%%dtibcaﬁﬁgﬁtsdrLfﬂseflﬁ.'fWortﬂgra bhéra‘i’igﬂt egsesgygich
as serratia protease, thernolysin, subtilisin, carboxypeptidases, an

cat hepmimsoceojigasess devieeisiens d@sanied. ) abdwe. Eorymatically @epve doxowntaici ng

Cont ai oA e R0t tal B3k et i B CoBlv i inpuiios ibba pRetio 21
- car hohydint RoRbiRaitgN @AV YRESMENE of Sifhiidliacidxi, dasrcorid ANRWafHT (froARse

for converting glycosylated prodrugs into free drugs; 6-1actamase for
converfsenglodangs aefiginsaz.etci AhcBaina@txins Ai ahainf meedencingdy chad, palphai | |in

am dasgs... sWeh as penicil.li .ami.dase. o PGl Li .am d . f.0
convertray AEDETERFR Bosld. ST Sihs QoG uSuAe BrdeinyBegy1 o
phenylreRl YAnd PAFPRS), NMeRReEith \thlayantiaindibitoe ooty Sroth, tRipainkyig! dfficinalis

anti bodi es having enzymatic activity ("abzynes") can be used to convert the
pr odr Wiyybiter; gefand raEegslEn. degtictqciradhgnamysiargamydipsiketricathgzensgtance

328: 1. 458) . ti - LYg : hods
For ddrs ity Rhyafill S3CRREIIES BT LV G0e BrcRiueen B ratictniftai
coval éntmanizécdhing D4aetizodies.tExdnneeb imsunde €dBant'i - €MV, and *°Re.

anti body/ het erobi functional crosslinking reagents discussed above.

A terneoiod v, fCLHjGgatBEObei the GRRHISSd Jaritl-CDAS taritibedfnhhge By iddie Ner
region of an antibody disclosed herein Iinked to at |east a functionally
act i vehgarathenapeptiaagenizearbea namtss by kpewndneiheds ausing acwisty ot biéengiional

5 o oORTh OO BEPNE- 3 85w sfipSnmi et #ghiafbindlon prbBiterd BERY, 4

humaniimétbtiaiolane €4 bifantiided\ddrivatvaesndt inidbbsters (suthads dimetby| adipinbiddie to

i ncrease tunor penetration, for exanple. may be desirable to nodify the
seﬁd&’ﬂ

|t
ant i bétyLs r AGHERt SSEET8r dEHCR o SN cigaeEnimidy! #He)f dldeRydes suchn &

cpi t ot BEnRIGH Bl CRTRBRISISHER R o PR AReBehETE Bar iy,
of t héisdiazbouyn f r dgmeeatives an(doehal eer edist@-djazomutriteaddyl)-ethyl¢reedipmira)e can
T N M R R i
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modi fi'cations o e humani zed anti-CD40 anti y are al so included.
Coval g@reparedi 43 dascrived inn¥iteitre etradli P84t Boienoe 23pst@a&yTarbesi dulebeldd $t i dyl

residues,.. |l ysi n m no-term nal .r.esidues rginyl.resj tyraos
Feat aisniogyindbbeRal EMERSBITALR: BRI ety Yo TREERTRA Y
aspar agemflarye ohéugmhg gait! Yor, ddnhjudHtieanydf regiveugsotideotdiethet Yaibobly.
coval ent nodification involves chemcally or enzymatically coupling

gl ycosirarudgates eee eat Pebderymedswih anglaayaldadinksis nay be nade by cheni cal
synthesis or by enzymatic or chem cal cleavage of the antibody, if

appl i d@®122] O hdn anppesy embodivagrdntharadtibeodamaynbe afonjugatesttd Bodecepiorbe
introduced into the.molecul e.by.reacting targeted. am no,acid residues of
the. aibitibdts ShePoidith 364 sGnetivean: iR B Sats ! (F ifSLRrdBRliR cthe
der i vaintibbogréesdr todajugdate Cispabhnisferédaet langa\t’i/bhlb rAibRetiedy Sigtfogdiabns or
t he am no- or carboxy-term nal residues. [00198] Renoval of any carbohydrate
noi et iWHOPNE LOMUISIE (Ren e CiiediptieanSHY acteatid agert antdhenpdpigstration
enzymatical ly. Chem cal deglycosylation is described by Haki nuddin et al.,
1987, Arch. Biochem Biophys. 259:52 and by Edge et al., 1981, Anal.

Bi ochem, 118:131. Enzymatic cl eavage of carbohydrate noieties on

anti bodi es can be achi eved by the use of a variety of endo- and

exo- gl ycosi dases as descri bed by Thotakura et al., 1987, Meth. Enzynol
138: 350. [00199] Anot her type of useful coval ent nodification conprises

| inking the anti body to one of a variety of nonproteinaceous pol yners,
e.g., polyethylene glycol, polypropylene glycol, or polyoxyal kyl enes, in
the manner set forth in one or nore of U S. Pat. No. 4,640,835, U S. Pat.
No. 4,496,689, U S. Pat. No. 4,301,144, U S. Pat. No. 4,670,417, U S. Pat.

A — o~ A NN o ~ 2 A A N NN



[ 00200] Humani zati on and Am no Acid Sequence Variants [00201] Am no acid
sequence variants of the anti-CD40 antibody can be prepared by introducing
appropri ave 2nuci2esbi de changes into the anti-CD40 anti bedy/ushial/osrs2by
peptide synthesis. Such variants include, for exanple, deletions from
and/ or insertions into and/or substit8®ions of, residues within the am no
aci d sequences of the anti-CD40 anti bodi es of the exanpl es herein. Any
conblntlog|of del e and ubS|tut|onS| de to arrive

rt
SO hett o icRghetreh Ryl dubogntie PRERPRS d oraiaiy: b oRebosda:

desire@n 'ié’&ic?é'c?idt@ﬁc aﬁ@ﬁt%”@ rafioRueiidiges al so may al ter
post -transl ational “processes of f he humani zed or variant anti-CD40

ant | D9gi19311c" e 1AM ASed NENDIUIDAS AfioBARIS Ao NEERY IcaH AbcPlies.

[ 0020 eful nmethod tor r1dentification o certal n residues or regions of
t he arﬁotimulé]mbaarnmlrrMMpbb@mwr eiposefmesr ezhtaiooey trensanfibodyratagesaed by

call ed ni ne sca ng, nut agenesi " escribed b g nd Vé||S
(5ci emeefioda i Bacth 1is5)55 Cresibec BT BILSBA ol St 0% Negedicad
resi dlw Bsa 85epbif H%\Fén@eetgah oy, gRdcr Rahdueads seh 3SAar 4088 Pandiss. | Ys,
and glu) and replaced by a neutral or negatively charged am no acid

(typi d%ﬂtl Nosl 4maPef4% @ngf 4.644¢,94% Lipasanaes ihamingf entrancedi eiccuiatiars tivdet araCD40
anti gep. ,Tho an C rating functional sensitivity to
t he g\%%%%ﬁs‘iof:%%&%&% Ugﬁoﬁ%%é?,@ 5%61\5151{3%%t subs?i tutions then are refi %ed
by int ng f r or othe ariants a es

o st IGTOE "R tiORey wisthd Lo B Bt b agensigieh Bt "a61aC sRREhce

vari atévaaoramowrﬁéﬁfoarmmsqh id E@nﬁé&u%ﬁ c8 gn%g%ﬁ(r?}s?h%ﬂdﬂ@ﬁolﬁé ReBksEGb| be
predeterm ned. For exanple, to analyze the perfor a mitation at a

gi ven asidt EE(&Uanvatez%b@hnsp@auﬁylethad@mmm dfEiedis. |Lsp<nﬁm1m|es:tard axtrudes

t t don. i Q d th ti CD4 d

sor conuGuen e el St T 15 RRTbsFAReS o T SR e ar Al FABh

i ncl udeygararite-ofaaa/ gtivoalybarsklostear méreal chHsbeNsorj@ibadol thd ApesdméS aap one
resi due to pol yF@étl des containing a hundred or rmre resi dues, as well as

mtraI slegaabee in Yestin iebas. 698%|~hd$|@| &haf 25 pR86ABNGa Figuliigsi intpsehange
Ex
A b e R

i ncl udl@e apcﬁmense@ é.9g Qitbizén tealini 1889, of NatienarCanddp4istadt (1ggdusaf an
enzyme or a pol ypeptide which increases the serumhalf-life of the

ant i bqgdg195100204inan@hkiBsdit¥ PEesdribedr iaalt distlodBdaAbith agdrfl 30 Ld tuselom
vari ant. These variants have at | east one amino acid residue in the

ant i - GREPAnANEbEGYRRiTested &rwmé’do@mg BN@IRPY e PEFRCAUERS BieCamigadiingdtien its
pl ace. eTpﬁdﬁh‘bea ooﬁ’u@%‘cﬁ%nd ?@tet “trﬁé& 8q>lr$§etr{st Ul g&@rpg”gl%@gege&ép%idy|

inclu yper arla I"e""reqi t|o

cont emhbaicﬂhieraﬁeuﬁ@ra@éntyet@umtadctwfel @m @rn@esh@wg i Bedalibe éxammsler wite
headi erred substituti such substitutions result in a

Changd a1 Wb WGl B407ac8: 974 1St Rah Mer O BEn eabnoNRm GETIPoRERbA i o

am no a esRlgate eBn for ADEST, (81 Sheyiip LapaBlh BF 2Rty Brf 2 fFoBgFir ©

2011/ E28AgOREY/s0S2D 10l OBHN R Tnto iEstmord ABlie,scytotoxic form. Specific enzymes that
are useful in ADEPT include, but are not limited to, alkaline phosphatase for converting
phosphate-containing prodrugs into free drugs; arylsulfatase for converting sulfate-
containing prodrugs into free drugs; cytosine deaminase for converting non-toxic 5-
fluorocytosine into the anti-cancer drug, 5-fluorouracil; proteases, such as serratia
protease, thermolysin, subtilisin, carboxypeptidases, and cathepsins (such as
cathepsins B and L), for converting peptide-containing prodrugs into free drugs; D-

alanylcarboxypeptidases, for converting prodrugs containing D-amino acid substituents;



Origi nal ResidueExenplary SubstitutionsPreferred Substitutions Ala (A)val;
leu; ileval Arg (Rlys; gin; asnlys Asn (N)gin; his; asp, lys; arggin Asp
(D)glu;, aw0ghwRys9(C)ser; alaser Gn (Qasn; gluasn G ectEsasip/o3gehasp Ay
(Galaala H's (Harg; asn; gin; lys;arg Ile (lI)leu; val; nmet; ala; phe;

norl eucinel eu Leu (L)ile; norl euci ne;oVal ; met; ala; phelie Lys (K)arg;
gin; asnarg Met (MIleu; phe; ileleu Phe (F)tyr; leu; val; ile; ala;tyr Pro
(P)al aal,a S

carbohy%rratga-sglég\yiﬁg ' enzymes such as [-galactosidase and neuraminidase for
converting glycosylated prodrugs into free drugs; B-lactamase for converting drugs
derivatized with B-lactams into free drugs; and penicillin amidases, such as penicillin V
amidase or penicillin G amidase, for converting drugs derivatized at their amine
nitrogens with phenoxyacetyl or phenylacetyl groups, respectively, into free drugs.
Alternatively, antibodies having enzymatic activity ("abzymes") can be used to convert
the prodrugs into free active drugs (see, for example, Massey, 1987, Nature 328: 457-
458). Antibody-abzyme conjugates can be prepared by known methods for delivery of
the abzyme to a tumor cell population, for example, by covalently binding the enzyme to
the humanized anti-CD40 antibody/heterobifunctional crosslinking reagents discussed
above. Alternatively, fusion proteins comprising at least the antigen binding region of an
antibody disclosed herein linked to at least a functionally active portion of an enzyme as
described above can be constructed using recombinant DNA techniques (see, e.g.,
Neuberger et al., 1984, Nature 312:604-608).

[00196] In certain embodiments, it may be desirable to use a humanized anti-
CD40 antibody fragment, rather than an intact antibody, to increase tumor penetration,
for example. It may be desirable to modify the antibody fragment in order to increase its
serum half life. This can be achieved, for example, by incorporation of a salvage
receptor binding epitope into the antibody fragment. In one method, the appropriate
region of the antibody fragment can be altered (e.g., mutated), or the epitope can be
incorporated into a peptide tag that is then fused to the antibody fragment at either end
or in the middle, for example, by DNA or peptide synthesis. See, e.g., WO 96/32478.

[00197] In other embodiments, covalent modifications of the humanized anti-CD40
antibody are also included. Covalent modifications include modification of cysteinyl
residues, histidyl residues, lysinyl and amino-terminal residues, arginyl residues, tyrosyl
residues, carboxyl side groups (aspartyl or glutamyl), glutaminyl and asparaginyl
residues, or seryl, or threonyl residues. Another type of covalent modification involves
chemically or enzymatically coupling glycosides to the antibody. Such modifications
may be made by chemical synthesis or by enzymatic or chemical cleavage of the
antibody, if applicable. Other types of covalent modifications of the antibody can be
introduced into the molecule by reacting targeted amino acid residues of the antibody
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Anal. Biochem., 118:131. Enzymatic cleavage of carbohydrate moieties on antibodies
can be achieved by the use of a variety of endo- and exo-glycosidases as described by
Thotakura et al., 1987, Meth. Enzymol 138:350.

[00199] Another type of useful covalent modification comprises linking the
antibody to one of a variety of nonproteinaceous polymers, e.g., polyethylene glycol,
polypropylene glycol, or polyoxyalkylenes, in the manner set forth in one or more of U.S.
Pat. No. 4,640,835, U.S. Pat. No. 4,496,689, U.S. Pat. No. 4,301,144, U.S. Pat. No.
4,670,417, U.S. Pat. No. 4,791,192 and U.S. Pat. No. 4,179,337.

[00200] Humanization and Amino Acid Sequence Variants

[00201] Amino acid sequence variants of the anti-CD40 antibody can be prepared
by introducing appropriate nucleotide changes into the anti-CD40 antibody DNA, or by
peptide synthesis. Such variants include, for example, deletions from, and/or insertions
into and/or substitutions of, residues within the amino acid sequences of the anti-CD40
antibodies of the examples herein. Any combination of deletions, insertions, and
substitutions is made to arrive at the final construct, provided that the final construct
possesses the desired characteristics. The amino acid changes also may alter post-
translational processes of the humanized or variant anti-CD40 antibody, such as
changing the number or position of glycosylation sites.

[00202] A useful method for identification of certain residues or regions of the anti-
CD40 antibody that are preferred locations for mutagenesis is called "alanine scanning
mutagenesis,” as described by Cunningham and Wells (Science, 244:1081-1085
(1989)). Here, a residue or group of target residues are identified (e.g., charged
residues such as arg, asp, his, lys, and glu) and replaced by a neutral or negatively
charged amino acid (typically alanine) to affect the interaction of the amino acids with
CD40 antigen. Those amino acid locations demonstrating functional sensitivity to the



these classes for another class. [00213] Any cystei ne residue not involved
in maintaining the proper conformation of the humani zed or vari ant

ant i - CDAOwarmitias4s9al so may be substituted, general |y wWPCH/USeo11/080421 O

i nprove the oxidative stability of the nolecule, prevent aberrant
crosslinking, or provide for establish®d points of conjugation to a
cytotoxic or cytostatic conpound. Conversely, cysteine bond(s) may be added

I e e
subst ig wubsfiatioN aTh@ twhilty Hev§ite fI+RTrbAUEING AnCARINY adTBIRUKRBE VaFihadH &

region residues of a parent antibody (e.g.,; a humanized or human anti body).
Gener @regetetmimededhe tnaigres &f i that (wifatios get e heedf nett herpreédetaraymecht Fof | |

have i npr b ol 0gi cal tie IV N e t] from
whi oh PREPE e R R P HISREIET A N RBLT o 4 v 376 Db fiRi ¥ bF
subst iranddranaltagenbsigtis cordadtbd Rit the MRS @ddomokigth aha@ g Bkprieksyd anti-
Briefl several hypervariable region sites (e.g., 6-7 sites) are mnutated
to gertdP4R anbipedypvarianis @reaﬁq;r,e@ngqg@rt theastrd agtiVidach site. The anti body
variants thus generated are displayed in a nonoval ent fashion from
filamif@203] phadeninar acidl sesugace Lssertions dnelhde gamigot landmrozhrbexydftennipal
ackage .thin eac icle e, ph -displ aye rian t he
Cor congsiofs tdiag e BBt o fuhe b BB haBIoRs oalBhinBth Busdd difore
act i virb¥id(18s,0as wellndd ingragédiiendeyihsehivnarsiedingle drdakipfeyamairbsiatresidues.
hypervari able region sites for nodification, alanine scanni ng nmutagenesis
can bé&@emmles ek rminaldeaeitiops ygeds ani aml-e DA8grrgivody Suaee £ aormniopatiRag
i oni {3 &I ULHERR BHRdN%: cOlub i MBbhY Shdfecdk hAUAYY fisplh o theY be
eneficial t0 analyze a crystal structure of the anti gen-antibody conpl ex
to i demtG-termiound atthepantinCHA0ednibexlytdianaazyinosiyr anpblypepide Gikoh irfdtelises

contact residues and, nei ghboring residues are candi dates for substitution
accor di®gesn -l %Qhﬁﬁd%E@QQWaborated herein. Once such variants are
generated, the panel of variants is subjected to screening as described

her ei 10820 ]ant i Hewiteey hReh of uyaiardr ispRBpaMin@sagish whstibionovariael. elaege
assay b | gc far - - BN y : t

o SRS AR e B S FYaUEBTR i, ARSI Bty YRRt
pat t eremelveti mchatdiffereyit rddyidlalinsaricagin its pleenThdeadieki sfggreatesplinterest for
carbohydrate noieties found in the anti bod and/ or addi ng one or nore

Y [
gl yco$YPatuANali frdagenasisinclydy the dydervarirbigdeainnspdey FR @higigjons ache
enbodi [ ikabl i i i @S t ' ion
to add ! g| gg%tSWpéé{\‘@%ﬂhg%glgt&é)gh@%s?g%@ypgﬁ% fgﬁe tgpsgﬁt%bo [ eg lf@etvglscr{al Hﬁ{bt
ei t herof Nbtaferked sabstitutiomk'e df. sughl suldstitltioeseesult o1 & lohaage dc toicogicalf activity
carbohydrate noiety tq the side chain of an asparagine, residue. The
Cr peneah e Runttbald ringgn defoRitaty ElemH S Tu R S At Hirtheher o
X i's facARddOasWdireX6RPENGY b ARincAkRid f&@a_srs@épgﬁa* | | SIPSURREL IO the
enzymatic attachnent of the carbohydrate noiety to the asparagi ne side
chai n.prathugis scteenedesence of either of these tripeptide sequences in a
pol ypeptide creates a potential glycosylation site. 0-linked glycosylation
refers to the attachnent of one of the sugars N aceyl gal act osam ne,
gal act ose, or xylose to a hydroxyam no acid, nost commonly serine or
t hreoni ne, al though 5-hydroxyproline or 5-hydroxylysine may al so be used.
Thus, in order to glycosylate a given protein, e.g., an antibody, the am no
aci d sequence of the protein is engineered to contain one or nore of the
above-described tripeptide sequences (for N-linked glycosylation sites).
The alteration may al so be made by the addition of, or substitution by, one
or nore serine or threonine residues to the sequence of the original
anti body (for O-linked glycosylation sites). WD
2011/ 123489PCT/ US2011/ 030427 - 57 - nethods include, but are not limted
to, isolation froma natural source (in the case of naturally occurring
am no acid sequence variants) or preparation by oligonucl eotidenedi ated (or
site-directed) nutagenesis, PCR nutagenesis, and cassette nutagenesis of an
earlier prepared variant or a non-variant version of the anti-CD40
ant i body.



[ 00218] Pol ynucl eoti des, Vectors, Host Cells, and Reconbi nant Mt hods

[ 00219] O her enbodi ments enconpass i sol ated pol ynucl eotides that conprise a
sequence wocodingsa humani zed anti - CD40 anti body, vect oPsT/tsa@1ssR7 cel | s
conprising the pol ynucl eotides, and reconbi nant techni ques for production
of the humani zed anti body. The isolat@ﬂ'polynucleotides can encode any
desired formof the anti-CD40 anti body including, for exanple, full length
nonocl onal anti bodi es, Fab, Fab', F(abl)2, and Fv fragnents, diabodies,

| i near anti bodi es, single-chain antliABIdy5nol ecul es, and nultispecific

anti bodies forned from anti body fragnents. [00220] Sonme enbodi nents incl ude
i sol atmehingl Resigheot | des EO@EpfiplalySuISSALIRIMEES t hat RBROAR] Subantiidedy or
anti body fragnment having the heavy chain variable region am no acid
sequengs Rf any of SEQ ID\MNPel:iic0 4, SEQ I D NO 27, SEQyp NGO 28, SEQ ID
NO 29, éEQlD NO 30, SEQ I'D NO:'32, SEQID NO 33, SEQID NO 34, SEQID

NO 35, | D NO 37, SEQ I,R2.NOX. SEQ I D NO 39, or SEQ NGO 40. Sone
enbodfggﬁﬁg i ncl ude isoIaJ%%E%%E§Wucleotides conprisingI %guences t hat

encod n.anti body or antibody fragment having the light_ chain variable
domai ?‘Sinﬁl\ao acid sequencegl?rbﬁ}f%rzaéahgysl\@.rQZG, SEQ I D NG SP,Iﬁor SEQ I D NO 36.
[OOZZé%%p 3ne aspect, the jsol ated pol ynucl eoti de sequegﬁe(s) encodes an
antib &) antibody frag@ht?SHavi ng a heavy chain vari &Ye domain and a

| ight chain variable region conprising the am no acid sequences of SEQ ID
NO 27 @fdBEQ | D NO 26, r S§pedii vel y; SEQ I D NO 28 and $80 | D NO 26,
respectively; SEQ ID NO 29 and SEQ I D NO 26, respectively; SEQ ID NO 30 and
SEQ | INGER6, respectivel @SNSEOQ | D NO 32 and SEQ | D NO &Bh respectivel y;
SEQ I D NO 33 and SEQ I D NGO 31, respectively; SEQ ID NO 34 and SEQ I D NO 31,
respeddluvB)y; SEQ I D NO 3&sandInSEQ | D NO 31, respectivelasp SEQ | D NO 37 and
SEQ ID NO 36, respectively; SEQ ID NO 38 and SEQ I D NO. 36, respectively;
SEQ | GINQG39 and SEQ | D N@I&6, respectively, SEQ ID NO 4laand SEQ I D NO
36, respectively. WD 2011/123489PCT/ US2011/030427 - 58 - [00222] The

pol ynygkeaqji de(s) that coqpﬂhgg“@nﬁeﬁgence encodi ng a hygni zed anti - CD40
anti body or a fragnent or chain thereof can be fused to one or nore

regul afeqny or control sequanGey; Aet;kNPWh: RokiBEciAEt . andegan be contai ned
in suitable expression vectors or host cell as known in the art. Each of

t he pol | eoti de nol ecul;gs L 0g, 4 Y, | i ght,chain vari abl e
donai%fmgg be independenﬂ?yn?ﬂggghggmgnﬁgpgﬁﬁéwg%tide ggﬁuence encodi ng a
const an mai n, such as uman nst ant donai n, enabl i t he production
of inﬁg ﬁQ nti bodi es. Altgvaéﬁﬁviéi, pol ynucl eot i des, ofﬂgortions t her eof
can be,fused together, providing.a tenplate for production of a single
chainigﬁti ody. [00223] Fore¥:dmiiPnant production, a pol§fucl eoti de
encoding the antibody is inserted into a replicable vector for cloning
(anpl ifN&EYi on of the DNAYGEY ¥Rl dRpRBssi on. Many suitdBf e vectors for
expressing t he reconbi nant anti body are avail abl e. The vector conponents
gener &"PyP) ncl ude, but arél@dot limted to, one or nore @athe following: a
si gnal sequence, an origin of replication, one or nore marker genes, an
enhand&ar (B) enent, a pronotter, and a transcription terni dlti on sequence.

[ 00224] The humani zed anti-CD40 anti bodi es can al so be produced as fusion
pol ypdptri(@ies, in which thaeantibody is fused with a het eesl ogous

pol ypepti de, such as a signal sequence or other polypeptide having a

speci fTirg (W)eavage site at tyhgham no term nus of the matyye protein or

pol ypepti de. The heterol ogous signal sequence selected is typically one

t hat Fﬁﬁquognized and prqﬁﬁgﬁgqh&gee., cl eaved by a siqm@ pepti dase) by
the host cell. For prokaryotic host cells that do not recogni ze and process

t he hqgﬁg?ied anti - CD40 améﬁhﬁﬂﬁuﬁfﬁ@?hkﬁ@ﬁHSU&ﬁe'the sijghal sequence can

be sub ted by a prokaryoti¢ sig séquence. The signal sequence can

be, f npl e, | p! | GlLLL1 k1 ot el .

noat - PUEID ot &t Bick@h HRRRRGER BeGnishFiNcebled R g HEBOEREPnenies ¢ ne
nati vefshgaatibshooenee aronipgished dlyisald@ihg Substitnianplteat aiffehsignifieadgy in
sequence obtained from yeast invertase al pha-factor (including
Saccharonyces and Kl uyveronyces a-factor |eaders), acid phosphatase, C.

al bi cans gl ucoanyl ase, or the signal described in WO90/13646. In nmanmalian
cells, mammal i an signal sequences as well as viral secretory |eaders, for
exanpl e, the herpes sinplex gD signal, can be used. The DNA for such
precursor region is ligated in reading frame to DNA encodi ng the humani zed
anti-CD40 anti body.



WO 2011/ 123489PCT/ US2011/ 030427 - 59 - [00225] Expressi on and cl oni ng
vectors contain a nucleic acid sequence that enables the vector to

replicat eworoomesse nore sel ected host cells. General | yPCITfusedinnsng7 vect or s
this sequence is one that enables the vector to replicate independently of
the host chrompsonal DNA, and incl ude8d origins of replication or
autononmously replicating sequences. Such sequences are well known for a

oo e OS5 Th A58 B9 SRS DL et Shel 6814 i Bd 8 "
pl asmide AuBtifutioR, $oH bi‘éﬁlnﬁlé Oés Yearbet BNheYddll EtFoMhafidn,of) gﬂhésclﬁérﬁéoer
pol yoma, adenovirus, VSV BPV) are useful for cloning vectors in

nammlhydropmmcsty ok the amélszculteh@t the gangedsiteemiri @éittherbtdbrﬁfoﬂi@nﬁldeschwﬂ

need VtGfUTCRIR R BERLER 0 alfdad g1 bR Fho% o BefTbep LeLFShalhg”

cl oni RPop&Eiesr s may cont ain a gene that encodes a selectable narker to
facilitate identification of expression. Typical selectable marker genes

encodgo@s@éiei NS (1 PRYdrepRESIC: AESedimE GRef @IANGI Be@lilccs or ot her toxins,
e.g., anmpicilli n neomyci n, methotrexate, or tetracycl i ne, or

al ter ly, 'Pﬁﬂ?@ hj.¢. def i ciencies, or in other

alterze?lé(\y/@s su r;/&gtg%m nﬁj’fj)r&? pﬁat are not present in conplex

medi a, th e g D al anl ne racemase for Bacilli. [00227] One
1982681, seﬁ%fg%ﬂ@' el

exanp utilizes a drug to arrest growth of a host
cel |. cel that are successfully transfornmed wth a heterol ogous
gene 66@2‘3@ 6?1)*9%?3 TIht q]'?‘lay%lrau 'resi stance and thus survive the

sel ection regi s . of such dom nant sel ection use the drugs
neony({paz"%copﬁéh@si“ﬁ‘eéctﬁat'”ﬂH@”‘Fﬁ/@*ﬂ@ﬁ}%ieﬁ‘tat@é‘ﬁﬁﬁ’n%‘él%& abl e markers for
mammal i an cells are those that enable the identification of cells conpetent
to tad@02hlla nudPkaemalica end6dPRy a humani zed anti-CD40 antibody, such as
DHFR (di hydrofol ate reductase), thym dine kinase, netallothionein-1 and -1II
(such [ae2b2]| mat é\lomcameoewaﬁl\mwembst@etm) villagrgaib exnkangingianeembearrofiand ak
decar tgﬁ %/ #}1 h§1 | i Ife. Cells transfornmed with the DHFR sel ection gene
are fipst® ?ﬁ? F&§o fr(ﬁﬁstsurl ng all of the transformants in a culture
medi u contai ns net hotr ate a conpeti.tive antagoni st of DHFR.
A apgbégﬁ]ate B P N R ot YIS AR BIATRD e droast sty

hanst & 1oy AL dride o€ arkarlti M- QBfﬂfbfdrﬁl%dngﬁl kb tbfut(e%! gener‘%@?%th WO
2011/ 123489PCT/ US2011/ 030427 - 60 - [00228] Al ternati ve Y,

( par t isedhey toyimyriode tthe @xia@dive at@latltydﬁrthaumolendwg@n@twtlahlén)ant ceossfiokingd or

co-transfor.ned wt equences._enc ant i 0 a e
OorR o7 SryiRe thsslhelbhed FRTR S daPLRpRde L ki B it is Shirgoti

3' - ph@zgetrsapstpstare bédls 2 A Hee atleba Cloetheb¥nfisddy %QWdi’oVé‘ itSestabiity
containing a sel ecti on ag for the sel ectable marKer such as an

am nodP¥idiesladly svhareithe anfleodeisgan aRmWféawenbwﬁbwan&vfmgment%ee e.g.,
U S Pat. No. 4,965,199. [00229] Where the reconbi nant production is

per f ol0@214]n a yoeaiypec@lfl sabstdutiol watiant tineol TeP1syeatidutmoesere oM moee
yeast plasm d, Y Stinchconb et al 1 ure 282: 39 e used as
2ol BPERRLaHIE RepOn TSR o o cbeBl DoY) cit erd kel Por At ant
st rai Bndibodl ﬁede&ﬁl@ ﬂﬁe&@@ulﬂﬁg |vlahﬁng§’) S518¥teldfot ENrﬂﬁé?Rﬂ%loﬁrﬁénlewmnFﬁ&\%
ATCC No. 44 76 or PEP4-1 (Jones, 197 Cenetics 85:12). The presence of the
trpl li@premed bIQW@C@deﬁmpGﬁb@& re@mveg@nmﬁs naen pREvediedroan whithcihieyeare

ot GRRBRL" A EERFEhENE ARTP! Mol b, Stcfl A Bkl BEAFEEE Al

38, GZ%mmtmmmeEph@gb s gt vBrighyassavasalbiegsdrogridthie reBléh giree.(elg00830] I n
addition, vectors derived fromthe 1.6 pmcircular plasmd pKDL can be used

for t SHASK G AERTUEHCR OKOBYOEHD gk EOSSIBME (ATING SUPSHIGRS Al %apfb@iees &n

t t t ed
For KaTBeey VAT UL RIIGED Rh, SRERIRCTIR o I an RN LT FBRYC oy
expr eﬁdsamentmestprragef artislesrad fusions tardieugena dald:prdmlutmmf I\hwrmactsagedmathbum n

b |ndus rial ns of Kl uyver s have al so been djsclosed (Fleer et
a|y pgt %qr&gﬁ disgigyedg eants are then screened ?or theelr bﬁologlcal



[ 00231] Expression and cloning vectors usually contain a pronoter that is
recogni zed by the host organismand is operably linked to the nucleic acid
nol ecul e wocodingisan anti - CD40 anti body or pol ypepti de ebaius2eiheseef .
Pronmoters suitable for use with prokaryotic hosts include phoA pronoter,

p- |l actanase and | act ose pronoter syst@%ﬂ; al kal i ne phosphat ase, tryptophan
(trp) prom)ter system and hybrid prom)ters such as the tac promoter. O her

known b rs are also s ers f use i n.bacteri al
oot oranels G PR ERiy & € efod Sedobiity caoighid Buskvaidbis sE5ien YRR Mok ed
to thendMfcarOdIdHIné @@aﬁhﬁﬁ?%é%%eﬁ@&ﬂs @4% HetohadY to iféhtify hypervariable
2011/ 123489PCT/ US2011/ 03042 2] Many eukaryotic pronoter
sequerﬁe@lgnereeldluﬁemntnhutmleﬂlwfmntlyet@mtw| indiege Althenasivaly, ATin pdditipagi on

L ams s 101 bR 1 Aab =4, BT LTAHERS b el Sh g EbBrIm 9 cam

from tienthy @bhtaet poirf8Betweén ®ie @htipedy aB@ntimas CDANGTh eediaen rediducs N
may be any nucleotide. At the 3' end of nobst eukaryotic genes is an AATAAA

sequerdél peighbeiyg esidues sﬁir@r%ndﬂﬂ*e%uﬂ@f pilesiteon ﬁéCW@I'rjg Io the (teghmiqugs 3
end ofg I

Mnto ST aER hAgE HENGTon Griarty o GRAS AR MNE R Br Blindy ¥ sLBRRIGE
sequemcesrefemnngJae dastmbeceaeltelmasdsantlbodlede/vltmeupemmmrepertrbenn one or more

3- phos cerate kipase o tlc enzynes, such as enol ase,

gl ycerr Ieéf H 2yS SRJL P ﬁé@@%%‘ﬁh?%@gﬂya‘i@’e PRIRBRY nase, pyruvate

decar boxyl ase, phosphof r uct oki nase, gl ucose- 6- phosphat ei soner ase, 3-

phospH8@21aler at eﬁrnﬁta%retmer @ AnBOnasie, vaiayeph i rntibpgynatessethe original
phosp a , a 023 ave
Phe aabie P B oo o o By e e o e S S R Sk e,
These canwohydieatgemsietipsdfonherin l‘[R@I&Dﬂ[’IbOﬁ}DI’ar&WOD bddingedryal ro«ogﬁomsglyaosylatlon

i socytochrome C, acid phosphatase, derivative enzynmes associated wth

ni t r oGERS HRALASBINCS RresARK A1 e #tthodyn, gl ycer al dehyde- 3- phosphat e

dehydr ogenase and enzynes responsi bI e for maltose and gal act ose

]lc.ltlllh 1602t sléﬂra@@rree Q@bOGIBCRIAdIt fRaNBE slesirpble t@sr@odtf.y antikodiee 5ien are
t
e ThADEEPA% ohoBRy BT PE et RANaFMIRIER P PPLBRLT: BRI emRISLY

tr ans¢mked ioprOflinkexl.viedinged refersaomne isttachosnt @éitrh@ cabahyatatelheidty fothe
exanpl e prom)ters obtai ned fromthe genones of viruses such as pol%oma

Vi rus 3'4%9\“‘%6)@ PNraRParaQiBAGosIAUS. e diPalidaRaquenFes agparagmﬁ KeSgHAaGIan

Vi rus SShe e X ORI oGS I e PR Bl e MPRRdATIG,
e. g., Sehaencas formnayotadic ajitacamerrlrmmtmgbanmlhnydramemehyrto the a‘spam@matsmﬂwock

E;g{ne)r?grs ‘Pﬁl?swt%%dprse%cencgr& |ttheerrso these t getﬂtltaleesg\fql}ehncteg mhoséolglgle;l)tlde

creates a potential glycosylation site. O-linked glycosylation refers to the attachment of
one of the sugars N-aceylgalactosamine, galactose, or xylose to a hydroxyamino acid,
most commonly serine or threonine, although 5-hydroxyproline or 5-hydroxylysine may
also be used. Thus, in order to glycosylate a given protein, e.g., an antibody, the amino
acid sequence of the protein is engineered to contain one or more of the above-
described tripeptide sequences (for N-linked glycosylation sites). The alteration may
also be made by the addition of, or substitution by, one or more serine or threonine
residues to the sequence of the original antibody (for O-linked glycosylation sites).

[00217] Nucleic acid molecules encoding amino acid sequence variants of the
anti-CD40 antibody are prepared by a variety of methods known in the art. These



[ 00236] The early and | ate pronoters of the SV40 virus are conveniently
obtai ned as an SV40 restriction fragnent that also contains the Sv40 viral
ori gi n ofwoepivieatspon. The i mmedi ate early pronoter of PhE/UsSCOTA030427
cytonegal ovirus is conveniently obtained WO 2011/123489PCT/ US2011/030427 -
62 - as a Hndlll E restriction fragnﬁﬁt. A system for expressing DNA in
mammal i an hosts using the bovine papilloma virus as a vector is disclosed
in US. Pat. . 419, 446. ific t on .of this stemis. described. in
uU. S. ﬁ&?tﬁoﬂs m“'cﬁu%lbéﬁe @%te,-"rallt%%t%éﬁa atigh figm a hg e TRHEE Z'”z . S5 801,
di scl Qi P TCaRH] Ogoarrmﬁo NHETR R BB A VEPEAR) G dar SIS By CAlJohuERBBEC! he
control of a thym di ne ki nase pronoter fron1herpes si npl ex viTrus.

Al t er magdigisidy( ortsnt@ dicetedamutagenesisus R mytagenesial and passeticamubaganasts as

cconl %ﬁﬁfgr%%&rgééﬁé&ﬁ”%&@ﬁ&r S i Telioh @Z‘H&%ﬁ*@ﬁ%ﬂ 18Gsed to
by i AR &kar JoR GRS I{ﬁg%%ﬁg%ﬁh%gﬁ oS namal | an”

genes gl abi n, el astase, al bum n, afetoprotein and i nsulin).

Typi 046@%‘99]h0\/\e@mr gmRadimepts: erﬁqqmpgsaam@éﬁt%tn%y%dqot@ieﬁdgat gOIpEgS 2
Exanplg u S 40, 504 r I e I t

ori an%?Bbﬂg%Oggc}%@ﬁg echcyt orr?eggl 8@?rc%1[b;&ea?ﬁt$o plygrm?(fétPHe.;nhagicl?eHro(\s‘Fl h@lfb

pol yorcengrtsang éhe opolyheclbatidessi aed atcombirraey| iechhiqoes ofor gproduatioh aafettevi r us
enhancgers ee al.so Y 98 97:17-18 for a C tion

enhan A0y e (S0 Ed SRGCNARS SENc TSR ot SSStb Ruh ahd may
be 5p|dn@|9@DhOta‘P1tleS Ye&l@hg Aor @xA é'fgﬂ‘lél P mchoddhdl ReibydRel 288 Fab',
anti-CD40 anti bod% encodl ng sequence, but |s preferably | ocated at a site

5' frdﬁfabbmapdd?m agme G0 2Edoeias: tseaoantioscias, singie-¢hain anitbady snolechlest
cells eas i n a hum or nucleated cells from
ot her %%IWP&@P Fg?hBP%‘i{ i(?ﬁgi)ecgﬁﬂma rﬂ@n?éfrﬁae%”rlueri}gquences necessary for the
term i of transcri and for stabiliz e MRNA. . Such sequences
e caBheA, Ol Sdher ceRbaieiES s 'naHeIe oSOl PIVNEICOIHRT 2 ROTH B0

regi ongq0bn&sKahY0khEods A a@‘nb%%soro fralARs h&Eh r‘tﬁecﬁéé\ﬂ}eféham

nucl eot i de segnents transcri bed as polyadenyl ated fragnents in
unt r avariabledegmmn amincwécidseguRnge ohaeoy pﬁ@@ﬂﬁ) N0 tadt SECULD NOhva7uSEQul

por yadBi PR oRE POl A0 2o SEpl Nas. o RN AP SEIPNIREF $FQuosea

t her eiNO:34n SEED N @Y, 1HHT $D NO By IDer@D@E@mDIMm@ge@r@DIJ@ NO:
expressed Using the CHEF system (See, e.g., U'S. Pat. No. 5,888,809: the

di scl ddurSome embediments ioelger isplagedpohstusianiideshearaprising saguences that
2011/ P 0 i I r i ng
2011 LRABs R LR N o RAPAT AL IR0 bk Lafl

hi gheraceliseguerice cfeSEQ |DE¥Or2) SEQ@HO\WNO 33y ot SE@Immab‘yot es for this
purpose include eubacteria, such as Gramnegative or Grampositive

or ganijgo®21]f or %aﬁﬁéeas@&ertﬁ@a%b%{té@%@g nSHIEBLAS Sflpte 'énc@d@a arF-
coli, Enterobacter, Erwinia, Klebsiella rot eus, Sal nonel ?”EB

sal momattibady e ianibedy fiagseentiaving 8. Igeavyséwrawaaaw@r@@@@@n@nd arItg lehgis | a,
as wel\)

" chenPriaPh Lo soRHERENR ARMELskbserinn ERER NP2 fadinpd 10

PseudNO2as rémtlaélyFSE@rl DONQoE® ananSES @N@Qﬁpe@spe@eelpr sty nedN@:20l i
cloning host is ATCC 31, 446), although other strains such as
E. coldn ESE@ IDCHQ 26<1r¢$eethﬁixt%i03@ﬁ)l0 hanESEQIR N@:2borespectively; 8B8) are
sui t ahhepn S I} e h [ ]In
addi t Pllt'-))n g)-ggr%l](% ryo e§§ 'gg)i%t yoéfg%%%ﬁl\;‘%ywsre@ slﬁ:hﬂg‘?@f théﬁ'?%dg wéq}
respectively; SEQ ID NO:34 and SEQ ID NO:31, respectively; SEQ ID NO:35 and SEQ
ID NO:31, respectively; SEQ ID NO:37 and SEQ ID NO:36, respectively; SEQ ID NO:38
and SEQ ID NO:36, respectively; SEQ ID NO:39 and SEQ ID NO:36, respectively; SEQ

ID NO:40 and SEQ ID NO: 36, respectively.



or yeast are suitable cloning or expression hosts for humani zed anti-CD40
ant i body-encodi ng vectors. Saccharonyces cerevisiae, or conmon baker's
yeast, iswoheimmstsoconmonly used anong | ower eukaryoti c POWALS2011/030427

m croor gani sns. However, a nunber of other genera, species, and strains are
commonl y avail abl e and useful hereln 58uch as Schi zosacchar onyces ponbe;

Kl uyveromyces hosts such as, K. lactis, K fragilis (ATCC 12,424), K
bul garj (AT 16, 045 ker ani i ATCC 24, T

56, 0d002221' 47 odden PP'XP@?JPE’K@%@)C I ok N T RN

Mar Xi ¢RgsCDYer aRMay( 5P a49|?a t: oPichiir? tRaebeTcan( BB ﬂb%%dOch)oneCéF‘%Qﬁé
Trichoderma reesia (EP 244, 234); Neurospora crassa; Schwanni onmyces such as
Sc hmmﬁgwa;ar;é@rmtnwéﬁeaue@ce aniknowarieibewst, fambca@ benceryaingdgn, suitable

i dul 3G Vel O ngnS sae: At ACEhE AT < Begh Br RSy e g

gl ycoswblateds harouaiirae theamehvy @PARynarghaddrigble demavedcarn &@ mdepengehiy) ar
organi sns. Exanples of invertebrate cells include plant and |nsect cells

i ncl uchU‘#@j l@. 3gp0|YﬁUﬁJ€98d§ IPEIENEQ| §NACCHTIY ai peNHar! damaiht®/cings @ human
h
e G e TR g e S

nosqul al bopi ctus
( nos quidlymucldatideepbr Iprimerisatregast, esan( beuutéd vipgeted, Baviging naoltempmté Kor
worrr). A variety of viral strains for transfection are publicly avail able,
ArRRUGIION Of Siagle Jrinanie?@pha WO 2011/ 123489PCT/ US2011/ 030427 - 64 -
cal | fornl ca NPV and the Bm5 strain of Bonbyx nori NPV, and such viruses

may bd00223, parfor cigcambinanir prouAkeB A | RMyBHCIeRfisito gneeding g petieRdycé | s.
0024 |
Fonat &rodi 2 eBitaé SBefh (5°Cbftto ERcART LPECOUATE (o EltRsfon.

aspectMarexsuiestie ooactofs fourexpressthaitic reCHAbinznt Gatiboeyl amlavaurabkerﬂ&bventer
cells. The prg‘ggatlon of vertebrate cells in culture (tissue culture) has

beconEOfHRATER BeeyriaclHAa, PHERH Gobdmited (B d’éleyo%lmrﬁa(ﬁl e ehawides of

usef ul 0 e t b
svao- (R TodEBERcRh Gt of RicaNG TBNER KiE o 455, ATRRIBNEEE, 1Y
subcl @erdenp@ proowtér, andsajh;@tesmpdmncteﬂnmnabon (séhlaerme et al., 1977, J. GCen
Virol. 36: 59), baby hanster kidney cells (BHK, ATCC CCL 10), Chi nese

hamst §002247r y Ce'ITH&GhuDIa‘ﬁl'&’bd @HfDCIDJﬂ(D aaHibetieal can 14186, bdrppodudéat las Asinh
Sci. USA 77: 4216; nouse sertoli cells (TM4, Mather, 1980,

Bi ol . m@me@adeéanzm@cgéhs anﬁg‘h%é&ﬁ flk’lsﬁﬁéwﬂb@Ih%erp@@i?uﬁ'l@)’m@%fucmﬁﬁ@can

Car of Al S eRPEYor Bl poladdfe nali EnekR biodWBE RRRR! g

34), heffials ofathe mairure:en)rbﬂanﬁBRLpﬁA(pem’dE TRe hét2dploghusasighaingegedhce

.| . )
turror SEIRC oBrcalireEanabis el RO0(NREReT bl S CloaIBhaY Al N v
prad. pepidaddhy ik Kt oalifFol ﬁ)%w.cmt@ehé fhat dachdiBBsgEp aharRobbae

(Hep Host cells are transfornmed wth the above-describ
expr eské dnumanlzednarrnrganzdeﬁ @ngibbdy signainseadenot, i m@Ds@nahtselwepcgrmdQe on

o AU By OPAEAN T RGBTSR g ARRECRS Bl
enCOdlMlh@%%ﬁﬁes eneiInease, [ QRMGET edaestalte!drieres®th tiolcpURAI R

humani zed ant 0 anti body descri bed herein may be cultured in a variety

of nedn@. likeonin@t yieasl yseéKﬁHiolnabth@ retNe Sigedl seaugnees CANobe Shupriituiedr ifeh

RPM %%(ﬁﬂ{p?% \grftfbilgg\l' %Q%%Cﬁétgﬂﬁlﬁeccgéﬁh}é\w aléﬁbgﬂﬁoﬁ'@é!uﬁﬂq

(él ([]I)I\/Erﬂaccﬁamnyo]fﬁsiﬁnd rKlgwe)rgmyeesm fa&iwrele‘a@ers)ulabw phgspﬁmat@scl taﬁ:hd:msgl n
addi ti any of the nedi escr n._one_ or t a 197
Met h. anzgase;r tﬁﬁrsigi‘aa?gtesﬁﬂ'bed 'P9W@90AF1%¢46 By mmal@afe?%@amm@'amat

No. 4’379‘?17@ E%uer’ﬂ:e% a$Hell as‘Wa%@é&!e%&%é&é’&E{ fﬁ?é%ilr{&é%%?herpes simplex gD

signal, can be used. The DNA for such precursor region is ligated in reading frame to
DNA encoding the humanized anti-CD40 antibody.



- 65 - No. 4,657,866, U S. Pat. No. 4,927,762, U S. Pat. No. 4,560, 655,

U S. Pat. No. 5,122,469, WO 90/103430, and WD 87/00195 nmay be used as

cul ture medi2aifas4sphe host cells. Any of these nedia mapChassuppbeoented as
necessary w th hornones and/or ot her growth factors (such as insulin,
transferrin, or epidermal growh fact salts (such as sodium chlori de,
cal cium rmagnesi um and phosphat e), buffers (such as HEPES), nucl eoti des

(such enosine and th b| oti.cs (such as geptamicin),, trace
o1 ool 00285 PSS o Ak TS IS CRiEh § BREelh At Splgncd tal
conceninafldsome vdttéi® H@pﬁéé’t@‘%fﬁner GNeRYe sBRGtdl HESSEIRI CRIMePAIN, YRtRMng
energy source. Ot her supplenents may al so be included at appropriate

concenvectrs dhis sanuenge us dneethiah enab thleowt@rktq replichte indepandentishef thel ture

ised JioEhEhicd el QRRY 80K BueF SroBR Bt R B fiohPRE-BL BRI
the orsggnantés Skih | ssuehtcesadve Vel 2kedWihefdr L@'\leetyﬁftﬁ”@adtéﬁa y8&EMI gHePS,
the anti body_can be produced intracellularly, in the Iasmc space, or

di r ectiiseect e @(ﬂ'girh@f) r@m@att@ranfmm the pdaﬁéﬂlgn@BBaa% i$ §Uﬁa6|Guf@édln03t ram-

st ep. TgPHYE bebierer B 2L G B BB i BaSh bl VP oﬁigtts“ !
r enovegy400rpsyemal eademowragt n$vgaiicorBrRVY) Wrer abbil r ki @I@nlr@ar\ie@Eoer iral .

1992, Bio/ Technol ogy 10: 163- 167 descri bes a procedure for isol atlgg
ant i boeRBealiRAL cellse @@'&@@ﬂ')éd”t% arigin ér iepliealiane coponest is nafoneedastifer |y,

cel l t f ) and
sheny TR A R0 PRSI OT sl RS (BRERT o SioRE ARSI K5, o2d taloerembliyt Can
be remm&xln@We:eatﬂyprfdumbron Where the antibody is secreted into the
medi um supernatants from such expression systens are generally first

concernpo226)d UsimgrésHEONTEIE ichdriNg avsttd@bhfaypicohim £ RNt leﬂBocﬂéé ter,
for exanple, an Am con or MIlipore Pellicon ultrafiltration unit.

pr ot eéateqt&mfeUnaﬁtergecﬂacwtewsﬁnwtlge efnexrigesionn angical selretals éfgfﬂkﬂlg
St epsﬁ%gpéngh86 e ppEr8 1504 R F c%%ﬁeraPééugt'aREé e %gpi% %Q@ d%‘?r?éjr t@« éetégd“ the

gr owt venti th ous con am naht s vari et s can use
i sol atampblbmlnamedmwbmf hethdihexdios or ctetracydha@%?]aTthamel)tQOdte compdsmenhon
preparedfromthe cell s can be urlfled usi ng, for exanp hydr oxyl apatite

chr oSG aBRG, dejaleral%tqrolah%thsg |3éte”!ﬂt'é{P§sﬁU§P|Yaﬁﬂe%ﬂ"$ |W|trt%méﬂ%tnﬁ'teo§%phy
wi th gf%ééHttlﬁ(Tcﬁmlp‘Pé%%@ ﬁa @eﬁcydq.ﬁg gta@trté bh%etfﬁPBQb‘HPe The
as an S

sulta otein inrt on the speC|es and

OB O AR PR AT s e R 9 4

anti bdﬂdis@&:eﬂlhﬁho%@%@l@QIﬁlatoardllsmlemmlmlrarg&W@a woth gaﬁﬁmftolbgauy gdree ns
(see, e. Lindmark et al., 1983 J. Inmunol. Meth. 62:1-13). Protein Gis

r econi RoPrOAN W@ngsWWp@'%Wq GF‘dHUHﬁrﬁUé‘élH?rébe(%eé%Ct'oé‘ BImelss et

Fﬁé? i
attac% i's m?gtéu% tdéﬁﬁé%itrs%eg%d' but o ﬁ%ﬁtndgﬁ% ar epgd\)/&efﬁ/qb'h Mdados
I\/Echannygedmycmt aBb e nmat seteetsatfteuchardxers:ﬁm mahireaigrocellsyhees shase that enable

| tyr. b | f f ast f d short
Pt ove88 et iealo ik FRIS PopdsieR] i Bentore auelese eotraradinG SHIAsLRs
ConprizH@sch 4@H§nﬁ|l96@} Nguéhea SalerrpnE@ WMIatGS'réUdoiasé')_ B3kfdine kinase,

Phillipsburg, N J.) s useful for purification. her technl gques fo
pr ot einetgliotihfanedn-i oanéucH dsuch a@si qmwmat@n mﬁtailnthlomelaxcgm;as caﬂenmsme

chr ongealiaeny SRhER. o CoRTBORR T T, GaTa Ry Sk es WiMheaPHER i on

exchargectiohl el UFB Mt adoifieas BRI dulturidgl 8l Cs¥l thenransfor@amtofi® el suidre
SDSPAGE, and ammoni um sul fate precipitation are also avail able dﬁTpendl ng on

the amiedisay tha ﬁentaéte‘oxreetétetrem@z Holad SAINMRETHING pRIAGORiSHa@fy Ot Eifu/trhtu on
t t.
" b eRLopt BTy S8 SERL WAt RERY 5 siafkd I CRneRS h AR VAL 5

el uti Qel—mt)fd@rhr@td@qﬁmhem agtivityt (e29.5DE4H). typical |y performed at |ow
salt concentrations (e.g., frontabout 0-0.25NIsaIt). [ 00249] Al so i ncl uded
are nucleic acids that hybridi ze under | ow, noderate, and hi gh stringency
conditions, as defined herein, to all or a portion (e.g., the portion
encodi ng the variabl e region) of the nucl eoti de sequence represented by

i sol ated pol ynucl eoti de sequence(s) that encode an anti body or anti body
fragnment having a heavy chain variable donmain and a |ight chain variable
region conprising the am no acid sequences of SEQ ID NO 27 and SEQ I D

NO 26, respectively; SEQ ID NG 28 and SEQ I D NO 26, respectively; SEQ ID
NO 29 and SEQ | D NO 26, respectl vel Y SEQ | D NOSO and SEQ I D NO 26,

NI~ 1 R 1IN /NN o N~ 1 N~ 1 R 1IN /NN N 1



WO 2011/ 123489PCT/ US2011/ 030427 - 67 - hybridi zing portion of the
hybri di zing nucleic acid is typically at least 15 (e.g., 20, 25, 30 or 50)
nucl eot i dwe 20n/128439t h. The hybri di zi ng portion of the hybmiuseaitogrruc! eic
acid is at least 80% e.g., at |east 90@6 at |east 95% or at |east 98%
identical to the sequence of a portloﬁ or all of a nucleic acid encoding an
anti - Cb40 polypeptlde (e.g. a heavy chain or light chain variable region),

o LI00) “T o 8RR o L RosE AP ERRNEH,
or a dinegesbus DFP{F‘metrarﬂé?Qﬁﬁ@dl §PBBt@ﬁéﬂﬂmﬁh'WA‘é@Quéﬁ@sﬂé%dmg anti-

pol ynucl edti des includi ng sequences that encode an anti body or anti body

fragn&@%ﬁ%ﬂb@dvhem%w;@ TR paieiabland agiotheraseiestante dmastieadeh tamt i s

o % | eqas %. O | .99%
dent cunoaYbefbe sBRbsak e Riers8RTAPER tarf be &Rl BY kel urdlhy fHeal
NG 27, coﬁl%@uhg m&&tuoﬁE@gbﬁ} INSP: theP selicfanI® iNexah, SLﬁﬁQabDatﬁ\lCarﬁﬁlogEE@st
NO 33, SE NO 34, SEQ ID NO: 35, SEQ ID NO 37, SEQ ID NO 38
NO: 39 arktjbloseqe 19D Hanamysin, neemey s (i34 19e8-udkSi Bal Aced. 945, m}m eoti des
i ncl udi ng sequences that encode an antibody or antibody fragnment having the
| i ght [6&%291 var iVibere thentgicombinand proddctéa isepedornted in 8 yeast ealassdfpsht

ot no SR eatRbEARbe e in e Rbasi kel Php” FStheithd RERLG g ¥
NO: 31,2g0¢ @&an%él@s%@ ak QP RBMHctdbIoNRakePeThe TR | glcapriidY ¥nswibensr de

sequence(s) encodes an antibody or antlbodY fragnment having a heavy chain
var i abnarkgbfadisnmatantsticinyat yeaddilacking thepall tryetg|g5ﬂw I@éwtqm@mmrr@aémplam no

aci d % )% ~at 6
98% or a leai{@fgegtfpﬁ%?i@{; ?Q e aém&ﬁ%cgcg:gqléngeeﬁ@e o?ég/nc’fgh dy or
ant i boeliof riag thentyeaay i ot acélle@\eyuommnnervammaidlee doneifectved eavulrmrghbnt:han n

vari abl e regi on conprising the am no acid sequences of SEQ | D NO 27 and SEQ
ID Nod@éec s Fapsfioraaiion dpngreyvilioinpdh %@P%@@g NpPERhape sBYAMV.e LPUSBEQ | D

rNeOspz)gct I veI E%éngﬁDg% gg ﬁTgEe ?82%%3(:, %ﬁgﬁgmﬁggéﬁqﬁaﬁﬁwﬁs and

SEQ | plamMiais, beraﬂsgetbelLEéJ%/gerﬁEQ | D NO 34 and SEQ I D NG 31, respectively;
SEQ I D NO 35 and SEQ I D NGO 31, respectively; SEQ ID NO 37 and SEQ I D NO 36,
resped00230]y; SHQaDitN, Béct@r@Idéﬁ@d fPoMQCh2361 . GrWﬁQﬂcuiav@IasmlGEQ(ﬂ)chJ@bw and
SEQ ID NO. 36, respectively SEQ ID NO 40 and SEQ 6, respectively.

VO 20 HEEdden SGinetnr maﬁemqfdélwwomms yqﬁ@@ﬁza&'}qrﬁa&\fﬁﬂ h%rﬂ CXRRRSSION Bydem

i nvent §¢%p pi

i nnedlfgifer%&g%@?rbmg}dg?hyt e%ﬁ%g%? é %ggﬁ% c?rrr{aé?ﬁﬁ)arhgquﬂls 1Var’h
chai n dear |%lnge 196@; cBloﬂTedhheloglyc8d1é15)ar8tabledymﬂh capyi exxoms@oagmmtbrs riort udes

t hat ast 95% | [ t. 99%
M Denti88cl0s” choMaTes reddtoloaalunuBan; samr abyats by “BabeBi SragShh:

havi ”MI@yJ&@WcéQ%d@e@%ba@é& dpapR SecR(tdedr ot @it 1@@4' fBlHﬁTe'cﬁHbl%?%E’@QQQ
conpri sing thé amno acid sequences of, in one embodi ment NG 27 and
SEQ | B78D. 26, respectively; in another enbodiment, SEQ ID NO 28 and SEQ ID
NO 26, respectively; in another enbodi ment, SEQ I D NG 29 and SEQ | D NG 26,
resped002&ily; irExpnedsdien amdodoniagt ,veSEDs | DsNDty3@oatain SEQprdmbar26hat is

eohectradIed 1y BRcheRioGABRGT ABRLS SRRbE i5edsoae SERPICRRE Fplecule
r eSpe‘"etrfckSéin)g ah rarﬁlD@Dﬁ@rarﬁl'ﬂ&g HPBBLyp@E@é Rnba Afbrapd FSEthQs'\@@ajole for

respectively; 1 n another enbodi nent | D NO 35 and SEQ
r espedtsevwitly :prokaryate Hﬂ@stsehﬂ@bdierrphoA rganpolt@ r{Ha:eVarame aa@ Iaﬂorse) mmoter

' copesyiFY alkdind3iciphalia; tyFRRhandle) piomelessy&iin a2 horkepHhoters
I espegiuck &lsytheassl pramaret Oeferadmbagh b'étﬂénalﬁﬁ@rﬁdib@@ré%l@d‘éufai@ | EXoNsdtersd,

respectively. [00253] As used herein, the terns "identical" or "percent

i dent ifery usei i testesiit eygtems alge il reaniainual ShinexBalganee (SoPypepauerce
SRR Ranll TR L ONA B CAAIAAET 86 APHRSGAYERAESAY "2t are Lhe same
or haveé  a specified percen age eotides or am no acid residues that
are the sanme, when conpared and allgned for maxi mum correspondence. To
determ ne the percent identity, the sequences are aligned for optinal
conpari son purposes (e.g., gaps can be introduced in the sequence of a
first amno acid or nucleic acid sequence for optimal alignnent with a
second am no or nucleic acid sequence). The am no acid residues or

nucl eoti des at corresponding am no acid positions or nucleotide positions
are then conpared. Wen a position in the first sequence is occupied by the
sane anlno aC|d re5|due or nucleotlde as the correspondlng p05|t|on |n t he

o o o o o o, " ) o



sequences that are conpared are the sane |length after gaps are introduced
within the sequences, as appropriate (e.g., excluding additional sequence
ext endi ngwbeyand34she sequences bei ng conpared). For examprais2ahmso4eari abl e
regi on sequences are conpared, the | eader and/or constant donmai n sequences
are not considered. For sequence conp@?rsons bet ween two sequences, a
"corresponding" CDR refers to a CDR in the sane |ocation in both sequences

. g., - H1 of h ) 00254] The det i td f t ..
o 002 o AR G REERP E b imat o ssiilait e ekt ety AN i
usi Ng RreB1heRdr ATt o MBaidl BHBoSIaKY DOto ld0bAdeRcSuRERh frof 11

mat hematical algorithmutilized for e conparison of two sequences is the
al gor isitarwlagrexsansatipsingd iglinitatedl Anoduy, seriuence Naund 7Acted80 Seises Wpatream

Sci - DGR G0 iRl S Blal b P, B A » CNGRAT BB LuRPRTY Rk e
and XBiubebtiBeoat a3 Bndoit mebléuleirydtic gedédid, anl AAVRIAA Beqiencélihattdy4i.
BLAST nucl| eoti de searches can erformed with the NBLAST program

be f
scor eih@@l,gr\%ma&%mbquthewlbbttaﬁltp e «id dlethepgiin-eequmiest 6 Alishess a
nucl ei i odi: - I I T : ei n searches can be
pgrfoIrs%tggg’\}mg?fgr%hgjI%Il_@ﬁégréggﬂgcn%uk?@gjﬁlgieé@re%ﬁhﬁé ':|3, to obtain am no

a1 gnigleEl oy EHRRMRASCE SOBYELE otellnd el RRes IR BT IBAE posts
descr iilg@idde thebtsabidrs ®r SphospRSlycdWR] Rineséd@r dshdleglyc@fiid3R2yRé82such

Alternatively, PSI-Blast can be used to performan iterated search which
det ectd deRelase. relyagialirmdes3-paparikaienvlietnigregenase. ) hewakinagei | pyiuygte

BLAST, AST, Pal - pr og th t rs ok the
respeé@ﬁ?gﬁggggkans @ﬂ%mpﬁkgﬁk%%&ghd N@Eggﬁghggﬁgﬁﬁaﬁéedﬁgkﬁo %%’ é

pr ef epphedphogipedrare t | myutesanpl eynfvate matkireasal i Ccdtiogégmsiphhte ut isdnzedséor

t he conparjson of sequences is the algorithmof Myers and MIler, CABICS

( 1989)PN08pbealHROSE IgeFiarases-iand ﬁléﬁP@B@g@ed into the ALI GN program (version
2.0) which is part of the GCG sequence alignnent software package. Wen
utili 200¢34lhe AlndweiBeogramotess danpathegadeitianaladdyastagee ridedransCrpiarno
wei ght i n e; engl 4
can & ERIE i Ay Bin. olARSh ey FigsPotebl, Fhaet prifthe? SRERACRS, teoRbl e
art andhydcdgetiasRVAdEdytasitoMNBAD| asiddsisssphaeake, nicfioatvd eazyands Bekotiated
1994, Conput. Appl. Biosci. 10:3-5; and FASTA descri bed in Pearson and

Li pranvithiggagempngiabpligm. magaligthiepgin, geperpidelyde-Sphoppliats deRgd0IaRSs: WO
2011/ 1234 = - Al o ' :

sensitivi ?@E@%yifg)%;eﬁ{%@gﬁﬁg rgaelgc%:ehghﬁfg%’l%ﬁg%ﬂtlg?%ﬁq@ﬁél@l%ﬁbﬁgéﬁg t wo
sequemresobs nipr casgp an exkast eeXpressiomyareo bkihrey desqrieds irofERAI13)68d Yesstues;
if ktup=1 siqgle alianeq amn acigs.%re exanm ned. ktup can be set to 2 or
1 for §NBNEPTs Lo gEnadwaniggepyyeed Wil YeqSt Blgnd&itiences. The defaul t i f
ktup is not specified is 2 for Broteins and 6 for DNA. Alternatively,

pr ot eilA03RJuencelunagiaad rﬁnt'nﬁPAf eArifodyclansaripgien rf@orf‘ hectgregmamagmalian

al gori ; i Wolol Ing i

266 36509 FO5288] RE B, & Frhmters a0 g ERAHER ot viruses.
her ei rsuaheasigeflypmasviaid, i fomtigopwinusj eaenoniragdatch dsn Adensviouo s Hovirtee
ant i bodi are.inmmbilized on a soli hase such a Protein A resifn, .using
ot hodGrRITa Riibin v sacarie He PHRBICROEYS A 19568y Fs NEBRTE e 4s 1 h
sanpl ar8idbAiViKLd 16 (S949) Pl GiChtelAbobUAHERANAAR IRGIbIAIS, B Pl Al

and thereafter the support’'is washed with a suitable solvent that wll

r enov @remoiarantaminypuabglobhbn weereeied) oi iomhleeaizahoick psareprrst pwveBdsuch

protein ich is bound to.the | bilized antibody. Finally, the support
< e et e oA Bie ik B N R A IBE " 1T Vel cace the CDI0 protei n
fromt ti body. [00257] Humani zed ant,i - ntibodies are al so useful in
it 2ond007 3B as ooy i SAMloABE IEIE RIPIOe 3ol NE S I Gt CRn are bk S

det ecldsngn G RediGRH PlgBE BRATAILS cBRldifs tHd SIUSvirlorRfi WMrobRiagBA] |t

wi || be advantageous i n sone enbodi nents, for exanple, for diagnostic

pur poslée inomediséd eahy amoberdyl thiet huraadetyéoneadhlovides éccabvaniemtiyeohtained
Nurmer ous detectabl e | abels are available, including radioi sotopes,
fluorescent | abels, enzynme substrate | abels and the |ike. The | abel may be
indirectly conjugated with the anti body using various known techni ques. For
exanpl e, the antibody can be conjugated with biotin and any of the three
broad categories of |abels nentioned above can be conjugated with avidin,
or vice versa. Biotin binds selectively to avidin and thus, the |abel can
be conjugated with the antibody in this indirect manner. Alternatively, to
achi eve indirect conjugation of the |abel wth the antibody, the antibody

o o o T o Y .



menti oned above is conjugated with an anti-hapten antibody (e.g.,

anti-di goxin antibody). Thus, indirect conjugation of the |abel with the
ant i body wenote12ashi eved. [ 00259] Exenpl ary radi oi sot ope®Clraisedig/osmet ue 35,
14C, 125 . , 3

| -H and 1311. The antibody can be t@Beled with the radioi sotope, using
the techniques described in, for exanple, Current Protocols in Im"runol ogy

Vol 1 | |
Ny TER MR TPt AP A Slsemat SrBroSnanERA T Bl el
count 'd@%%ﬂ‘@%ﬂ&% Iloﬁ’fa/vﬁrué@é%?@@étbr |Sa§I§bl§)SbGQII1 lUjS P@P%é QQFI 9\@@ far om

rare earth chel ates (europi um chel at es) l'uorescein and its derivatives,
rhodarmca@ﬂ@atwn ofsthie pystam isedgsciinagyin U. §| ?@énﬁ\lﬂe4 66HyRerSachaisn, Reyrs Fexas

Vi a kb e a5 €07 GEFEUE Rband SiTsSdin A EIMRIAF B e PENTIH "o

I mmnc?h@@se cSligniriderfting cenaomdfes tWW@uﬁ@S@ﬁKeepmtbefrgmmbs fmpiekvgrua.
fluori neter 00261] There are various well-characterized enzyne-substrate

| abel ﬁ‘l@ﬁ@%ﬁveiﬁm “ﬂ%éméﬁ sarcema viaisgong terglinplaiepebcan be psed A5 theoramossi ew) .
The enzgrre general ly catal yzes a chemical alteration of the chronogenic
subst 160237lhat dsotiher weslolieéemesi Mptvean desused imia)uiesembivantexprassjon

Spect JBBhBS A P BaBlRR Al i} ERRbURL Ay BRI B A

fl uor egreedRg ar htheimildaMapgsceag eamibddye byURRheat sukaF@iBsl Qs fehancer
quantifying a change in fluorescence are descri bed above. The

cheni ISGAMABSR:ALE saWskrawr figat Aasmaliag taenescrg. yg@bdﬂ tQiaStweaa@Hch%
react 'fé’t% AREinTBA Eglﬂlnznﬁ'%%‘zélghtho C&Penﬁaﬁ'@&%w ﬁ']'l?érpgtlc?cel virus is

cheni 'GP NOREE &7 ot es ener gy escen accept or.

[ OOZGZJEEMaEﬂamIeﬁ meiuxdyertael&\/ctcabahamercdmnle Ihte:sﬁjercﬁsae replicaties digirefoy
| uci ferase and bacterial luciferase Pat. No. 4, 737, 456 | uci ferin,

2, 3-  dioy=f DpHigh 8Y1RF1G08¢R e sSaryaP: t&éﬁ?ﬂ%@%nmpolﬂ’%@n FAB A e
such 3%eh8H eéfaﬁfesfblp%éﬁ’é‘r‘l gﬁ‘@% (4P Xendlikid 'eﬁﬁaﬁ p@%&aggo aniv 1982

p- galact05| ase coanyl | ysozyne, sacchari ases (such a
gl ucost‘@tuve aagd,/- ‘@Iferc&aﬂcuptmia@é ermadcglguelemrﬁs rbcbmaq:ﬁ\@mencm‘hgmkam@nase) :

e oIS G A LR AR BRI BRSNS o o e
2011/ MP&J&H@M Qﬁﬁ’&@ enc?c?dln %@abé#ﬂ% NG [ SPRYERBIV Bcaftld Aodsgs sar e
descri bed, for exanple, in Sul | |van et al., 1981, Methods for the

PrepaﬁdeeplfonIEDi@yrre Ant i body Conj ugat es for use in Enzyme | nmunoassay, in
NEt hods in Enzym (J. Langone & H. Van Vunakis, eds.), Academ c press,
[00238]47 1%(pr¢£m)®68§aﬁmsrpsm|méulea1¥gmrehssthmllsa(yeasipﬁmgin'msbonsplant,

| d Ho i sh d RPO i.t h d )
Iogrcoﬂ it R R GyclORRa Rk e BheE G biTEn Qe tRs LYeh AT cantainyy o
pr eCUrs%abeﬁé@shn@éeé%ratr\}‘%hﬁ@ﬁbﬂﬂﬁla@bﬁrﬂfﬁﬁar{s@ P?lor‘?rané f3r s@b’ﬁmﬁ@ﬁﬂé‘ﬁﬁil@ﬂ'

benzi di ne hydrochloride (TMB); al kaline phosphatase (AP) wt
par a- juchoggaueyiceplass moamraonly availebiegispincths i stndatoscasinnalpy- Bi galraoslatddiase

p n|t SQRQﬁy?f UEarEy?g,"ggSrosv,lrgi‘@ﬁN aéF &M@n bege yggiqs, contain nucleotide
4- met Rpguiges idneeibed 3sDoaghashwaiedasggmerf2 AN tRfransiadbrtion of the

enzyme- substrate conbi nations are available to those skilled in the art.
For a "gBNér emcading anti$4iD4hagbodieOng gsefivhirans@yiptiondegningon s@mpasenpig .

No. 4’t§&8b8\%ﬂe growth hormone polyadenylation region. See WO094/11026 and the
expression vector disclosed therein. In some embodiments, humanized anti-CD40
antibodies can be expressed using the CHEF system. (See, e.g., U.S. Pat. No.

5,888,809; the disclosure of which is incorporated by reference herein.)



[ 00265] I n anot her enbodi nent, the humani zed anti-CD40 anti body is used

unl abel ed and detected with a | abel ed anti body that binds the humani zed

ant i - CDAoweanniibiasssy [ 00266] The anti bodi es descri bed her @cm/usagiiiososenpl oyed
in any known assay net hod, such as conpetitive binding assays, direct and

i ndi rect sandw ch assays, and innunop@ Cipitation assays. See, e.g., Zola,
Monocl onal Anti bodi es: A Manual of Techni ques, pp. 147-158 (CRC Press, Inc.

1987 67 K 00268] A h d - tib d b
sovd 1929 Lo SSRRB b SE PGB LA BT A B bRdtaan
pr edetps MM hBRRYBIS Yoh& | alstmglﬁérl Aifkafite PEEILTdBIRBbERE aBbMINSitaBle
assay. Wiere the antibody 1s |abeled with an enzyne, the kit nmay include

subst maokaryaies tuf His aspeseyunelede bsubdnierimz gueh asclBrag-aegaiivst pat@ram-

B o ovb R, Fetoiin ARGt ACRR RUh e hac 1o/ BRE ¥ GBU: (1 or

eX&WD'F_thérdb'a@ﬁéf Baivired, Kieblsitlas Frufduer Salmbaelldiee i, kSalmidreellelyghinvgiarpunt s
of the various reagents may be varied WD 2011/12 489PCT/ US2011/ 030427 - 73

- wi delgTalg, g bviSeErafigrmamieseans.andRdigalas asunelbas diaalhSuct aase Rt SUPHIE
b | h
su SF%@@ B! |'iéhe?1%+ g B. ﬁ ﬁo Pﬁ\stzh ‘Pf d.%§|%s ﬁirﬁ‘bdD 288 7f1%a&?d?ﬂsﬁe8‘%ﬁaat on

provi as dl’ USU exci'pl en
di ssol1@, 1989y H>$eLpiomNmrtb$ auashaagd?\taemglmbsanaha\str@toﬂmgcwrIDnerpreiteered E.

concentration 0026 ]Thera Uses 270 n anot her enbodi
hunanlc?ﬁ&ﬁ%'ﬂ@ 5 qlb%%@?)élrgé %&é&‘SL@?@PH OthRE$AINS SUERESt e%ﬂ“nént of
vari o S t KBS ]ch 05/@Sg

her ei ﬁis (|)|052M71 ?i %ﬁpngpl?tzﬁg %%Fgmbﬁowgﬁt@bm o(ryc aﬁ?ﬁ rfés a?ﬁénl stered by
any su@xaaidles araillgstrativel natherghaatignitireg. al | subcut aneous, intraperitoneal,

i ntrapul nonary, and intranasal, and, if desired for |ocal i nmunosuppr essi ve
t r eat 1f@0240]i nt r ah exsiditionl toaphokarysitestéukarfotiecnictobgs pect &si fngmentcxushfemga se
contacting the graft with the anti body before transpl antat.i

humanios PAh e GHAablENPIPBIRg, O EXBRERIOT ARS8 OR AT @Al Gho é&(ﬁ'n‘?ﬁﬂé as
an | nfshAMgOedsrs? SRl orﬁ?fwk@ré).s.a@f 4e cBRM AT DakEPs | BEERTUSRE! Most

i ntravenous, Intraarteri a traperitoneal, or subcutan

adm mczorrrraomlgruseldqam«igtlower wharymmaedlcmurgam diawdredy ai rsursbet abl y
adm ni Etered b u se |n¢1 gartlcu ar % tt|1 decl i ni nlghdoses of the
ant | bOWE" 9 Yhe 8%‘68%13” ¥ aﬁl?s §gCTEMaNe V‘\E{\a'lﬁq %Jantlﬁ‘ﬁﬁlé TEEL PHC8r%t abl y
i nt ra%a@éh%ﬁ%&b@'ﬁﬂﬁ@e' RIL§GEIPIFoesIeRe8dUBE dd) Ag K it ! pdgitde
administration is brief or chronic. [00272] For the prevention or treat ment
of di 48384 1RHR4ap[Sr bpldasices ddd&ge 161:045 . wickeramii (ATCC 24,178), K. waltii

(ATCC 56,500), K. drosophilarum (ATCC 36,906), K. thermotolerans, and K. marxianus;
yarrowia (EP 402,226); Pichia pastors (EP 183,070); Candida; Trichoderma reesia (EP
244,234); Neurospora crassa; Schwanniomyces such as Schwanniomyces occidentalis;
and filamentous fungi such as, e.g., Neurospora, Penicillium, Tolypocladium, and
Aspergillus hosts such as A. nidulans and A. niger.

[00241] Suitable host cells for the expression of glycosylated humanized anti-
CD40 antibody are derived from multicellular organisms. Examples of invertebrate cells
include plant and insect cells, including, e.g., numerous baculoviral strains and variants
and corresponding permissive insect host cells from hosts such as Spodoptera
frugiperda (caterpillar), Aedes aegypti (mosquito), Aedes albopictus (mosquito),
Drosophila melanogaster (fruitfly), and Bombyx mori (silk worm). A variety of viral
strains for transfection are publicly available, e.g., the L-1 variant of Autographa



anti body will depend on a variety of factors such as the type of disease to
be treated, as defined above, the severity and course of the disease,

whet her twe 2anti2bsdy is adnmini stered for preventive or POESPEWNBE27

pur poses, previous therapy, the patient's clinical history and response to
the anti body, and the discretion of tﬁé'attending physi ci an. The anti body
is suitably adm nistered to the patient at one tine or over a series of

o ik NETARF DRSSP YRRt VL B oty oo
candi date, gasRaRld6r RERIBLAIT f SEBSMorBugiBbiRNtalisunet her , for exanpl e,
by one or nore separate adm ni strations, or y conti nuous | nf usi on. A

typic ly d i gh m . ;

20111 BATIRGr) G b A o BRE ool el Acbin"Bomeles 4 o1 o
ment i doleatcabzarealséde utdipedtaschastisti ni strati ons over several days or |onger,
dependi ng on the condition, the treatnment is sustained until a desired

suppr §e6248] of di seRsieers IS NBXOESHIod. ofHauRERIzedob hiC DU &g eafrizgl oeNm Ny
be useful. The progress of this therapy is easily nonitored by conventi onal
techniV&U@?raéﬁdC%l%‘sgme PEPPRBAIAP af yehistralg ¢l Hosuitdre Higsug seltegedash wWo
94/ 04 0 T " S1p ToYs : e, i ext
2o aseomie e Biocblit SRPRERIIRE ale wis) A\igb, | Bdmaes el
char acvamnstlinoshast delidingis ssrasraonk@0 RidvEY HeV arinie bioatysfarmmgob byt 3040 WCOS-Be

f | , d adm ni st d,i f i | st i d
R CTN eI S G PR R R
parti ulsagp&hSo dafuleeiQeardrat ad, 1|91ﬂ¢, Patéh SoR 3eTe0Bha e hAfstdraadesl, the

clinical condition of the individual patient, the cause of’ the disorder,
t he sicels ¢BH#eIANMECYCOE 1theChiese, harstemevatydcelfs/-auhi il $CHAD.i driauk ke al.,

hedul f i.nistratd t f act t i.cal
or act | 80nEree SR ARG SEUHENT) p iy DEBlIBuEF TR 60 o be
adm ningaipeedi 98d,| Bibe meyRUNed . MMB-35¢)) memeadydricAbY Wisls @V IATGdecol igyum
anount necessary to ;l)(revent, aneliorate, _or treat the disorder associated
wi th éivicarexgieessmenkey ogdrey TealisakY EBEHYE nded@obRbel St humapt ¢asvigal v,
f I it t entl. th
T Rl SR ATRTE IR ) UERER! oM I SUROKEATCRE gt

t he arifato eft liveneells (BREBA, -ATE0 GRLIAdY, uasening belldéNVfiGBMATAC GCL t he
type of disorder or treatnent, and other factors di scussed above. These are

gener %)y U@ (it pRllss dngp d82agis 8988) wWMoNsg dmPAINaMatuBs (MM TeP6R568sed
her ei @CI%13a?ﬁqtcaéllaﬂm&%%f%t9aﬁg‘gg%i gﬁnglgrl@@‘é%%g. 8gp bgﬁ.e%-g@z%ﬁ@

[ 0027 0- Assdci at e sor e anti - ant 1 bodi e r agents
are usetells, F64 dallepanahjuoanpgrepatorinaigeaHep G2).

[00244] Host cells are transformed with the above-described expression or cloning
vectors for humanized anti-CD40 antibody production and cultured in conventional
nutrient media modified as appropriate for inducing promoters, selecting transformants,
or amplifying the genes encoding the desired sequences.

[00245] The host cells used to produce a humanized anti-CD40 antibody
described herein may be cultured in a variety of media. Commercially available media
such as Ham's F10 (Sigma-Aldrich Co., St. Louis, Mo.), Minimal Essential Medium
((MEM), (Sigma-Aldrich Co.), RPMI-1640 (Sigma-Aldrich Co.), and Dulbecco's Modified
Eagle's Medium ((DMEM), Sigma-Aldrich Co.) are suitable for culturing the host cells. In
addition, any of the media described in one or more of Ham et al., 1979, Meth. Enz. 58:
44, Barnes et al., 1980, Anal. Biochem. 102: 255, U.S. Pat. No. 4,767,704, U.S. Pat.



CD40- expressing cancer or an inmunol ogi cal disorder characterized by
expression of CD40, e.g., by inappropriate activation of inmune cells
(e.g., |ywphorybasgsor dendritic cells). Such expressi onPofl/uS2¥@/06@R27 be due
to, f or exanpl e, increased CD40 prot el n levels on the cells surface and/or
altered antigenicity of the expressed 6T040. Treatnent WO

2011/ 123489PCT/ US2011/ 030427 - 75 - or prevention of the i nmunol ogi cal

acint VB oA G A9 a0 F et N haed BE cth T Rbg et 580 S3BoV IRt | BR oo
ef f ecty, yg 469quc§oAd5r?4cﬁﬁtanoCW@ 70D hostingy bRURRIY awRenaRY ridtha 36 tody

(i) binds to activated i mmune cells that express CD40 and that are
associh@sedellst Anyhef tieseamedit May sedsypnigmentad asanesassatxith bgtastes i c,

00270 Pl RGPl Tl dpn s Aint RarSisr P BE £Ble Frau oo faste)
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treatnments (e.g. MIX and the anti-TNF agents) are avail able, there exists
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interaction chromatography using an elution buffer at a pH between about 2.5-4.5,

typically performed at low salt concentrations (e.g., from about 0-0.25M salt).

[00249] Also included are nucleic acids that hybridize under low, moderate, and
high stringency conditions, as defined herein, to all or a portion (e.g., the portion
encoding the variable region) of the nucleotide sequence represented by isolated
polynucleotide sequence(s) that encode an antibody or antibody fragment having a
heavy chain variable domain and a light chain variable region comprising the amino acid
sequences of SEQ ID NO:27 and SEQ ID NO:26, respectively; SEQ ID NO:28 and SEQ
ID NO:26, respectively; SEQ ID NO:29 and SEQ ID NO:26, respectively; SEQ ID NO:30
and SEQ ID NO:26, respectively; SEQ ID NO:32 and SEQ ID NO:31, respectively; SEQ
ID NO:33 and SEQ ID NO:31, respectively; SEQ ID NO:34 and SEQ ID NO:31,
respectively; SEQ ID NO:35 and SEQ ID NO:31, respectively; SEQ ID NO:37 and SEQ
ID NO:36, respectively; SEQ ID NO:38 and SEQ ID NO:36, respectively; SEQ ID NO:39
and SEQ ID NO:36, respectively; SEQ ID NO:40 and SEQ ID NO: 36, respectively. The
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conpositions of the invention may be used in nmethods for reducing signs and
synptons, inducing a major clinical response and reduci ng the progression
of structwpablidasssge in patients with noderately to sevec®lus2@aaisome’ RA who
do not respond adequately to MIX al one. A current exenplary such therapy
is: Enbrel/Hunira (Data with Humira af@-Enbrel were obtained in two
different patient populations). The conpositions of the present invention
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injection, and can be adm ni stered together_ with other biologically active

agent $edNedn aRolatairi HiG-apdiitert Wiligings Bl niGaprad HLAAN #hds\RYleRkst or

| ocal . ferr i LRl atl [ u t o)

i oo, e SErETERATEIS of td RERRaET b tal ¥ i AR T A
pr ef ; INBIJASYY ic?gebetmjmd. nayother emleiemiegi arcdlimiting exampleotofiex hm&tﬂﬁmatm
2011/ 123489PCT/ US2011/ 030427 - 83 - adverse interactjons wth ot .

medi c AIBRBMSHFBAITY" seermBatisUhPl RERMEREESI 18 e afaqritha qfﬁ%ersm&ﬁfyﬂél!en

St er oi ; : ey } E i AN r
ol er BT A 1 2 SRR, A MEGSEI rRorBRRRaIHE e AT ot Tueichor?

gr eat &0} WhichaspartTiifha gebGssenueota aligomemb abfjwasepadkiageoyV leeragtiining the
Frequ nd/ or severity of injection site reacti or infusi.gqn regction
i mi | ALIEN Biagr e ok GeBIPar g AR CcRRI S EHERRSS R BATL Bl hEude 4835; han
5%  URCHag RIPQE ped&test P2, drites aBY:pealtpof HldanBe uSedt Adilidh ) GgoHthiRedbesS;
No evi dence of enhanced pl atel et aggregation/activation that could |lead to
t hr ontsegrdoace analysistareikmownvio the apl ane insiyasndbVAN CalangyAP ANcas daseriead

agent TR onpel sk LB AR R bB S Ry BRsEEn s AR E P S SRS R T
nMeans Ffargors dpgaspinany 1988, Pacriiafs Aehd a8cil U8 A86:2444e8.i WithanFABTANGtY a
porous, non-porous, or gelatinous material, including a nenbrane, such as a

sial astic nenbrane, or a fiber. Typically, when adm nistering the
conposition, materials to which the anti-CD40 anti body or agent does not
absorb are used. [00304]1n other enbodinments, the anti-CD40 anti body or
agent is delivered in a controlled release system |In one enbodi nent, a
punp nay be used (see, e.g., Langer, 1990, Science 249: 1527-1533; Sefton,
1989, CRC Crit. Ref. Bioned. Eng. 14:201; Buchwald et al., 1980, Surgery
88:507; Saudek et al., 1989, N Engl. J. Med. 321:574). In another



[ 00305] A CD40 binding agent (e.g., an anti-CD40 anti body) can be

adm ni stered as pharnmaceutical conpositions conprising a therapeutically
ef f ect i vewarmouni234sp t he bi ndi ng agent and one or nore plraTsec@Envs@at |y
conpati bl e ingredients. WD 2011/123489PCT/ US2011/ 030427 - 84 - [00306]In
typi cal enbodi ments, the pharnmaceuti céf “conposition is fornulated in
accordance with routine procedures as a pharmaceutical conposition adapted
for intravenoys or subcutaneous admi.nistratio human belns Ty ally,
corpod B ST eieaniTAr SeRa e Rem v aed Rhrear tog Seremel ML g maar

i sot Orl‘é@oﬁgti#@h'é t\DHfsfe@]UenW‘@bélr@e@&ﬁEéfe\d arfeh@uﬁaady%ﬂlﬂ{g' &taﬂ)alf?s?‘ﬁf ﬁ'@rﬂad

i nclude™a sol ubilizing agent | ocal anestheti'c such as |ignocaine to
ease pesiduas; if Keipsilt single alignechpeing eaids@raep@ined: kopioagr kelisehtas2ard

SuPpL R AR B Yol T SRS Inl yCaatEy il P

her metgpeaifiey |§Q&be§rcﬁémb€arﬁﬁ6 fGUDR A At aANVBRY beotein mdeeufcbeahgnmmtma;g t he
quantity of active agent. Were the pharmaceutical is to m ni st ered by

i nf usibsncarriedQut usingiitte Sl Al W 2gPTItAMy ASoAe HB DY biAGInRich@l-st18PPI e
phar nq\ﬁ‘%mbag@b 9%@92(%’@@% 485 saline. Were the pharmaceutical is
admi ni'stere y’injec

an anpoul e of sterile water for injection or
salin be pr the ingredients can be m xed prior to
admi nﬁgﬁﬁﬁll onIO W%ﬁ%é’gﬁlﬂépse?he pﬁar maceutical conpositi gn can be
ro r mac cal, kit c ri.s acota ner._.contain
Rhr0 100288, 2 p e RapdiSE Hostine R R R ars boal HeramoB AU Bositand

( b) a |ﬁ$ﬁu§?ﬁo@@é‘§ A EhtISENES R THrRLRRAH W&%bll&?hbge AR R PRISINCA 'ré'ﬁﬁt
(e.g., sterile water) for Injection. The pharnaceutically acceptable

d| | uemsnrtmmeibod&emellf showgdoniei alt ifoe mmdbllllzued @ntivbdy He dopdaciedi withl a

can bedmiBpbBiitothe TE prrBlL AP HAsg RGPS o B nli P olg Rafe T

t he maRefagperieis Waehed wih & elitabier BaiIvent tieal willoferhb @ elibeaIntiang i tte
whi ch notice reflects approval by the agency of manufacture, use or sale

for hunaleriabin e saatnlerexcpob YuBICRRE0 afeie. Wwhichhis o &9 ibe g naefilized
(e 9. bl FHRUE Qo Rl ARl Byl CRRITS AL By RiEYen T o0

an i nmunol ogrc ressing cancer can eterm ned
by stah@@fmo:bndnemaiomﬁ@élahmt&w. In addition, in vitro assays nay
optionally be enployed to help identify optlnal dosage ranges. The precise

dose tjgo2571enP! MY afaniRed it QDAY! @itivedicd bie alssoustgaemddiagnbsfe besdy &f

adm ni stratl on, and the stage of inmmunol ogi cal disorder or CD40-expressing

cancerdetepi@nsterauanity 8840deeteiacier exagiple datectngdgRéAtexpressien i 3RaAIG oner

and e%%nsﬁ?stshggtorsse% cunst ances. Effective doses nmay be extrapol ated from
se-response ‘curves derived fromin vitro or ani mal nodel test systens.

V\D 20 89P /030427 -.85 - [00Q For Ie toxiGit nd
{ner ag Q088" or  TEUlVBD AOYRIERERSyS ibsema TR Ot duenre R 08 deobpiithe
in celdurséddsu&siapel QK@eéhﬂﬁiHya'wmm'dmie?eecﬁﬁbl%t @@@@Jté*ol@hﬁf eutNGlerous
procedures for determ ning the ED50 (the dose therapeutical ég@ffecu ve in

50% ofdetertalpleplabgis &g . availaben- iprivging ragieisotqresy. flucsaseant labelso enmyMsody)

agent UBRPpleriaBel @ I IRER TG Gob G enlELBLEElod B il yir aRpRdY" "
CD40- hisil Rariegehotvd tdetinkjuee. For ad¥oeniledtid amtbodtabebelsomjugated vith ze

potenti al damage non- CD40- expr essi ng{ cells and, thereby, reduce side
ef f ectodotin @05@'1@I‘Yh@f dae athees aﬁrﬁéa ¢3leaPieR Qfe|abe&um@m@r@§sap§van%ararhem

st udi e3[RA&F with avidin, or vice versa. Biotin binds selectively to avidin and thus, the
label can be conjugated with the antibody in this indirect manner. Alternatively, to
achieve indirect conjugation of the label with the antibody, the antibody can be

conjugated with a small hapten (such as digoxin) and one of the different types of labels



used in formulating a range of dosage for use in humans. The dosage of the
CD40 binding agent typically lies within a range of circulating
concent r avpans/12Bs® | ncl ude the ED50 with little or no troxiuskaw/o3oike dosage
may vary within this range depending ugon t he dosage form enpl oyed and the
route of administration utilized. For/any CD40 binding agent used in the
nmet hod, the therapeutl cally effective dose can be estimated initially from
cell culture as A dose caa be formulated in an n¢)dels to achl eve a
n

mal
ci r culBeTEest 8cncEAmiaate Witngd t kh?WEPué‘Bbb?% o AE90Xthe
conceniniigbtp)) TAls! MBirbSSdorfRIERMNE theRibelGliihaneariibbay tafbe dBHievddi bi tion

of synmptons) as determned in cell culture. Such information can be used to
nor e tely OBSR l;,uérma vedss 3

rreasuigg?g?!or ex%%félmw?aﬁﬁghwﬁeegf or mla?‘n(r:heér iquid t(ﬁr orrgt o@rgbﬁ A and
t he | igntiboflp@ablhesamelad lwith thee rattissgtops, Lsmathe teibhiouses dbsrmbamhrcmalo

Coi0- SATEES: G TERnESRa i InaulRlodbollnts Tiand . dolobaioatst fhi kb of
t he SWll&ﬂFntérsQ@ﬁéeWRI'eWVorkﬂf\PYdqfiﬁﬂ;e F?ddf@dﬁtlﬂt?bﬁﬁ Heom@a&h'r@de%r d@anfhieut

g to about 50 ng/ kg, about 1 ng/kg to about 30 ny/ kg, about 1 ng/ kg
to aggmscmlllagmkgouamt 1 ng/ kg to about 15 ng/kg, or about 1 ng/kg to

about 10 ng/ kg of the subject's body weight. [00312] Exenpl ary doses
i ncl udeo2éqit ar éExm’uplalymchedestcxentflabeisllrlrrgllldi@ labels0@engéd gfron raeearth

enbodi nents, a dose is about, 1 out 2 ng/k about
3 ! G %%%J?uwwkahga t°r5?'H8n?q§§g'”a 0 e oiel¥es o dinOaring RS isbout
8 o/ kerivaht amdl/| K Qs %ﬁﬁg nrﬁbQHB iéxé@l/ &l %O%R/aﬂéblag/m
about V\D 2011/ 123 89PCT/ USZOl 30427 - 86 - 13 ng/ kg, about 14 ny/

about flusreag;eng Iabelamant ba omy/daged Tchethelca;“élbodm \b@ kae@minm teaheigas, fsoich as

Four dhncalselsalaf R PRt Il Mo sBfa, FErhlle, FudRoedF o1

nmont hlggn b@/@ugnttf\ég mﬁ‘gas|uoﬂfne¢g,ery t hree nont hs In specific enbodi ments,
the dose is about 0.5 ng/ kg/ week, about 1 ng/kg/ week, about 2 ng/kg/ week,

about | K9/ Wereer / QR gl
ny/ kg/wefg{ about 7e a}rf/\éeue%%gt?\gﬁfdﬁéeng/ kgln\?\%ek éi%gﬁfé(éa%%kﬂgog\/gem

about th® m‘@/(lsgﬁw&g,, ldk&)uPalllNQg/4€Q7ﬁéé9 fcubautevl@&)rngg/amme aeneraliy3

/ kg/ week, about 14 /kbt15k bout 16
o koriEizes B el B SHACS v SMtosddo i SRo4iRt: Mhasanit beroespiaski 1o
about u%%g%ﬁ@g!sv@@hmqhae?»liéﬂ éﬂarﬁpnée aﬂé@h@h%‘ﬁ%’ $e 4 BloPRAEAGE FY i edstrate

conposi tions conprising t CD40 binding a can further conprise a

t her ajjeait ¢an Qgemeaswedhwe%mhggm@t@cauy it Rptigly et enzymee HhaaHer Hgent .
The a’i’l"u re%ﬂc ”6:’ %ﬂQ%nBFm%?t[%h%b”S‘l' D gs%ggierﬁfea”? rﬁﬁu&?%wcﬁ%\% Fili"‘nd 2

conbi na 1 on WI erapeuti reat

pr evermhiange o fluomsnehc@ ac@de@brmmcﬁ/eorrhmﬂﬁbumme&m stbsiEgieshedodies
exanpl e, conbi nation therapy can include a cytostatic, cytotoxic, or
[ mmn&%?ﬁiﬂ*’é%%h’v@xﬁtfgnpy TRl seadtivar apg @&M H’!%‘oeﬁ%i'glﬂﬁeth% gan be

admi nis r

ot her t%%%ﬁ%%dﬂg %%{]%@&@E‘?T%e&%ﬁégf%%@fl ynmphoc Q%eﬁ@r‘@?endé“ P?F(:ggggﬁ s or
CD40- excpep®si ng cancer cells. An exanple of such an agent includes a
second, non-CD40 anti body that binds to a nolecule at the surface of an

act i vgoe262]y rphaxeintpleslendniymatic tdbel® nciddiuekpragesisugh canfirefly deliferase
Anot her exarrpl e includes a ligand that targets such a recept or or receptor

conpl &kd Tyb@%tﬁf'ﬁly wigHerase anty-Body F& 1 é’nd lﬁ‘l?l%l% $8).a d\é¢'fer§Urfa?e§
DL RSN oo O3 e, S pRBLessia ncer
anti bdmd;ysémdd;el perexidage aHE{)RG»)slaH«talloquhosphaitasm B- galaywtasldasetgiacwhyhaaeed

| h t dendri t 1. [00314] Such
conbi MERAI: AR 8 AT PRt chin PSS AR~ BB« SRS PRERSPotTE

effec h%bs@@?ﬁé@ fﬁ’ﬁéaagﬁ)%r%?éﬁa% ﬁ&éﬁ‘d HiE %&loeaséléglr%&'ﬁl asheiripaB edn P
synpt ons requency of apse 11/ 123489PCT/ US2011/ 030427

xanthine oxidase), lactoperoxidase, mlcroperOX|dase and the like. Techniques for



- 87 - [00315]Wth respect to therapeutic reginmens for conbinatori al
admnistration, in a specific enbodi nent, an anti-CD40 anti body or CD40

bi ndi ng ayer1/3adm ni stered concurrently with a therapemttseoiagsne? | n
anot her specific enbodi nent, the therapeutic agent is adm nistered prior or
subsequent to adninistration of the af€i-CD40 antibody or CD40 bindi ng
agent, by at |east an hour and up to several nonths, for exanple at |east

an hour, . fiye hours 1 ho rs,.a day,, a week, nDnt

ot or SoridsiBaqaAnes tadtiPsioRafre depBes (ot FXa: dh PSulyaBr SBho

bi ndi ﬁ@849%thocﬂ§ﬂ§1tﬁb¢r%fp‘dratfﬂna§ﬁEﬁz;f’rﬁe%t%@ly'Gor‘i][rgét'é%”%?%@@ﬁﬁ @nsz'y}'ﬁ%

agents include, for exa , antitubulin agentS, auristatins é . 0.

or MvrArmrnurmmsaVnmrM@t inblERZiem s (J. megpepl&@t‘/am Mumakisi, ©ds Aaadgnnmr ng

agent L onpl exes such as cis-platin, nmono(platinun,
éég%%’{ p}f 14?“‘[%1 . X

bi s(pl cI ear platinum corrpl exes and carbopl atin),

ant hr nes nti hi otr antifol a ant abol it chenot her

Sone; hegedy 68 nof *BropbeHbelaRl BT HRBLA By INoRde ndS. PTdIRor es,
I exit W§éﬂh’ﬂrsmbéfo§kﬁf&é@e@-ﬁ3P®5 NithNBlFogdh Pet@idadtdas AMRBLAETe, WHEISIE the

antinetabolites, puronycins, radiation sensitizers, steroids, taxanes,
t opoi dyateogeseperionidsisecdizes acdyen prenussatssuchr as hethppkenyl@rm@smamnﬁd(ﬂﬁlhal

ant hr Snfer D ARt AR ETtE oSBT o HitRy: Rous PR Press TR

busul foaira-Nmd | EhasphhXiadl BitronfyaRi@shBsirate ; Cridd BPDajdldutoSiah sl SBiDe
(BSNU)pal CC- 10%“]5mchl ocfsgnbucr |, cisplatin, colchici ne({5 cf/gc?il o] spha%Bde

cyt ar aalheWitBy @i diiemegaBicndxibslate ysusth A spmitEphesyhBHga toﬁﬁ%ﬁ nBhyci n
(for L1, X L docet axel , doxor ubi ci n,
an egﬁlr ogﬁﬁggwgdrtgéo@%urr i ﬁgfll%ﬂ @ﬁﬁ@?&ﬁ?’%ﬁ; ) gr ani ci d| n D,

hydr o idarubicin fosfam de, | r| ot ec omustine

mechi SP0RERi ne NP alne? TP SR T RAHOR S RPN R,

m t omgkiliedGn tﬁbtai’?(aTHrra)Q@newl tré\ﬂew sfareke, sant). 8t rEeINo.M4 PE8NMMOI ahd U.S.
procarbi zi ne, stre tozot oci n, tenoposi de, 6-thioguanine, 't hi oTEPA,

t opot &adnNoy4 348 vincristine, vinorelbine, VP-16 and VM 26.

[ 00318] I n sone typi caI " enbodi ments, the therapeutic agent is a cytotoxic
agent .[08R65]abl e Ieyanotber cembedinertndhadbyumBboizedx amfit @D40 obaisheyi s sedy. ,

(e o VPR A0 delb ey e hbrtiina tPOs B3 nIGERIB0 TR o).

duocargnypbslg, taxanes (e.g., paclitaxel and docetaxel), puronycins, vinca
al kal oi ds, CC- 1065, SN 38, topotecan, nor phol i no- doxor ubi cin, rhi zoxi n,

cyano @66]' I no Wﬁﬁﬁ%d?éé"de%%é@%%rﬁ m)ﬁ/ e H@ﬁé [h aH?tHn%Rﬁr' assoy ds.

epot hi'l one "A and B, estranustine, cryptoph otin,” maytansin
di scodeethodj dech ase]summmtyer’qrncmng rastsaxs,ncdrremfano[ [ Jeli{:1e] sandvgole aéaamjremht s,
t he cy totoxic a conyent i onal t her i

exarpl BTGt ARTRlon B5Balvr SREl el 701H MONGHARE AnRaReBEs A MeRlal eha e,

M t oNYTEchnfguess, B o1wai 98 (CRT RekKs! lrQﬁ19B??ent agents such as CC- 1065
anal ogues, calicheam cin, maytansi ne, anal ogues of dolastatin 10, rhizoxin,

and p in cajg tickgd to the anti-CD40 antibodies or agents thereof.
[OOSZS?I n@s(]pecr r%.ﬂc&@" gk'rrents the cytotoxic or cytostatic agent is

auri stghsdglE A humanized anti-CD40 antibody can be used in a diagnostic kit, i.e., a
packaged combination of reagents in predetermined amounts with instructions for
performing the diagnostic assay. Where the antibody is labeled with an enzyme, the kit
may include substrates and cofactors required by the enzyme such as a substrate
precursor that provides the detectable chromophore or fluorophore. In addition, other
additives may be included such as stabilizers, buffers (for example a block buffer or

lysis buffer), and the like. The relative amounts of the various reagents may be varied



(al so known in the art as dolastatin-10) or a derivative thereof.

Typically, the auristatin E derivative is, e.g., an ester fornmed between
auri st at iwOBRoad3w9Iket o aci d. For exanple, auristatin EPcarish@imnameted wth
paraacetyl benzoic acid or benzoylvaleric acid to produce AEB and AEVB,
respectively. Cther typical auristatih3derivatives include AFP, MVAF, and
MVRE. The synthesis and structure of auristatin E and its derivatives are

described ip, for. exanple, U.S.. Patent plicatjon Publication S. ..
2004 489755 ATSUHE BoSueREene | Fr sphlBnoRAIhBaeaen i o o st PaaNKB!Y
PCT/ Uafh3hiae 0% sbﬂéi‘ﬁvi@abf ‘i’lﬁ'@'as?&%eﬁhe A@Qgéﬁt@tmﬁiﬂ geo rd?ﬁa'é&ﬁg?drggﬂﬁﬁie@,”d
U.S. Pat. Nos. 6,884, 869; 6,323,315; 6,239, 104;" 6,034, 065; 5, 780, 588;
5, 665,u86ally Sye@slizem; inslueh®y 48R®ipientsothaoen gissselytigr swills peadd® o ; reagent
5,521, ; 4.191; 5 024 036; 5,076,973; 4,986, 988;
4, 978,3%@44{'9“31,%%9, éﬁ%pqpéﬁ%ﬁe@&wﬁ}{éﬂ?’g@%& 414; the disclosures of which
are i T&%é)é)jr at edl'hb apgeeljt%rﬁgecse her ei n.
7 n another embodiment, a humanized anti-CD40 antibody disclosed herein
[00270] I h bodi h ized anti-CD ibody disclosed herei
is useful in the treatment of various disorders associated with the expression of CD40

as described herein.

[00271] The humanized anti-CD40 antibody or agent is administered by any
suitable means, including parenteral, subcutaneous, intraperitoneal, intrapulmonary,
and intranasal, and, if desired for local immunosuppressive treatment, intralesional
administration (including perfusing or otherwise contacting the graft with the antibody
before transplantation). The humanized anti-CD40 antibody or agent can be
administered, for example, as an infusion or as a bolus. Parenteral infusions include
intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration.
In addition, the humanized anti-CD40 antibody is suitably administered by pulse
infusion, particularly with declining doses of the antibody. In one aspect, the dosing is
given by injections, most preferably intravenous or subcutaneous injections, depending
in part on whether the administration is brief or chronic.

[00272] For the prevention or treatment of disease, the appropriate dosage of
antibody will depend on a variety of factors such as the type of disease to be treated, as
defined above, the severity and course of the disease, whether the antibody is
administered for preventive or therapeutic purposes, previous therapy, the patient's
clinical history and response to the antibody, and the discretion of the attending
physician. The antibody is suitably administered to the patient at one time or over a

series of treatments.

[00273] Depending on the type and severity of the disease, about 1 ug/kg to 20
mg/kg (e.g., 0.1-15 mg/kg) of antibody is an initial candidate dosage for administration
to the patient, whether, for example, by one or more separate administrations, or by
continuous infusion. A typical daily dosage might range from about 1 pg/kg to 100



[00321] I n specific enbodinents, the cytotoxic agent is a DNA m nor groove
bi ndi ng agent. (See, e.g., U S. Pat. No. 6,130,237.) For exanple, in sone
enbodi mrerwe,20tihie34svnor groove bi ndi ng agent is a CBl comrpoarsdo11/oso401 her
enbodi ments, the m nor groove binding_agent is an enediyne (e.g.

cal i cheami cin). [00322] Exanpl es of an{#-tubulin agents include, but are not
limted to, taxanes (e g Taxol (r) (paclitaxel), Taxotere(r) (docet axel)),

T67 (Tul Ari Q vi nca I oi ds vincri st IE hqg I ast [ |J_:ler, Vi nd?s' ne,
and Vi Of%n ecH’& Qwat‘? ”?% fpctorgyrnepuge or repeate
2011/ Wﬁ%ﬁ@bh@%@éﬂé@@ﬁ?aa% %9I0ng%'FPde;Bé%Fn MMARe (ﬁ#%ltlo?ﬁ‘t'ﬁ% treigtheht

antitubulin agents include, for exanple, baccatin derivatives, taxane
anal ogs spetained aptﬂtande@medﬁsumceﬁ)qn abeisease| sympiomshoeture. Haweyer, athed,

G scomtrnar aaT it A B NBegfi e rsendt of RITARER do e PORTRY oxi

agent dopvantitndl aesHniqush aﬁ@(atsbéys 0K BRe bl tdosingdrdgime A M. dis€losgx ampl e,
in speC| fic enmbodi nents, the naytansinoid is maytansine or DM 1 (I munoGen,

I nc. ; WE94P4t8&hari et al., 1992, Cancer Res. 52:127-131). [00324]1n some
enbodl ments, the therapeutic agent is not a radioisotope. [00325]In sone
embodi[@@2T4]. t hd hey t tetoxi “supRresaivnh oisupygess shareinagentthe s sameantontextalas it e.

220t hi BRTRETER" Hd cafkuiiion 36 AERRIRISssolirG S AR AOMBRECh st s ot ¢ or
(e.qg. diggiseotrexate), acyclovir, gangcyclovir, zidovudine, vidarabine,
ri bavarin, azidothym dine, cytidine arabinoside, amantadi ne,

di deox UG?T%' ne, TiedastRRey HdnthdttiorPRACSETRSrmuPAtel! Hbdad, ihidngaminRisedlih
ot her "enbodi nent s, the cytotoxi c or | nmunosuppressive agent 1s tacrolinus,

cycl osf@shlbrme:oosls&arﬁamvtgnod Innedligalt mracn@erb'fﬁntmn&os conh@ecqttcnst ioxihes agreiext i s

aldesle kiin,,alentuzu Litretinoi r|no altretam ne

o odoieS thd pEREH BordBl e BRI, 4Be ' BRHGI AT liacthBL BE PG Biarec the
cal ustephiRBPcoN@HIE of ak ﬁﬁilVlG@él%‘le@nb th@'cﬁiﬂfs’e%fﬂﬁe diesreepankisteadfl dslivery
Deni | eukin diftitox, dexrazoxane, dronpstanol one propi onat e, epi rubi ci'n,

Epoet ioh the fagenbghe dneodned, adniaeatione thesehedidingry administiaione and other

fl ”darfﬁ‘&b%ekn;%vﬁsh{ I etelin mc}orPe'?é ng eg?ﬁglﬁégﬂﬁ%nﬂ}o%@%ﬁva' %moﬂﬂ?%iekﬂé‘

i darubi€rn osfam nesy at e I'Tihotecan,

| et r ozmitibody etucbeoadm;n|$teva1n\mu>ll@e Jgaerosetiiasuok oondiddratgrs) emdtlar the
nmegestrol, nmesna, nethotrexate, nethoxsalen, mtonycin C mto

nandr GNBHBUBIRABHAIRAeSERTY l9prey ek pmeligalei o eatd! e;sﬂaffﬁra%ﬁ&wated with

pegad%@%ex E@?‘ar gase, pegfilgrastim pentostatin, pipobroman,
pli carryC| n, por I'mer sodium procarbazine, quinacrine, rasburicase,

revl | ar gr S fr n L el] i de,
ot ogtre o STRSHAods’ 8l SEP Lot ARSIl P RAGLA T apt . AR oo
uraci lagenss eurdenmabged)tcﬁpmvem pblraat theediswideerin $fueston.Vi o effedivecamodnt
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of such other agents depends on the amount of humanized anti-CD40 antibody present
in the formulation, the type of disorder or treatment, and other factors discussed above.
These are generally used in the same dosages and with administration routes as used

hereinbefore or about from 1 to 99% of the heretofore employed dosages.
[00277] CD40-Associated Disorders

[00278] The anti-CD40 antibodies or agents are useful for treating or preventing a
CD40-expressing cancer or an immunological disorder characterized by expression of
CD40, e.g., by inappropriate activation of immune cells (e.g., lymphocytes or dendritic
cells). Such expression of CD40 can be due to, for example, increased CD40 protein
levels on the cells surface and/or altered antigenicity of the expressed CD40. Treatment
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systemic scler03|s, CREST syndrome (calcinosis, Raynaud s phenomenon, esophageal
dysmotility, sclerodactyl), and telangiectasia), male and female autoimmune infertility,
ankylosing spondolytis, ulcerative colitis, mixed connective tissue disease, polyarteritis



[ 00333] Yet other suitable |ipoxygenase inhibitors include inhibitors of

ei cosanoids (e.g., octadecatetraenoic, eicosatetraenoic, docosapentaenoic,
ei cosahexwornoiwi2asd docosahexaenoi ¢ aci ds and esters theceafS201PGEHY27
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erythematosus, atopic asthma, rhinoconjunctivitis, allergic rhinitis, Omenn's syndrome,
systemic sclerosis, or chronic graft versus host disease). Generally, disorders involving
dendritic cells involve disorders of Thy-lymphocytes or Tho-lymphocytes.

[00282] Rheumatoid arthritis (RA) is one of the most common inflammatory
autoimmune diseases affecting approximately 1% of the population. While efficacious
treatments (e.g. MTX and the anti-TNF agents) are available, there exists great unmet

medical need, especially for those patients who do not adequately respond to anti-TNF



[ 00339] Exanpl e 1: Production of Humani zed Anti-CD40 Anti body [00340] Muri ne
anti bodi es 20E2, and 2H11l are shown in Tables 1 and 2 herein above.

Humani zatworroof12s4se¢ 20E2, and 2H11 cl ones has been conplPeTas201A0BG4RT ary was
made where human and nurine residues were varied in such a way that in any
gi ven position there could be either-4’human or murine residue. Such a
library was nade for those amno acids that were different between human
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[00285] 3) Inhibit the activation of dendritic cells and

[00286] 4) Inhibit production of proinflammatory cytokines, chemokines, matrix
metalloproteinases, prostaglandins, and down-regulate adhesion molecules in non-

immune cells (e.g. epithelial, endothelial and mesenchymal cells).

[00287] Methods of achieving one of more of the above effects are expressly
contemplated herein. In addition to RA, the compositions of the present invention will
be particularly useful in methods of treatment of Multiple Sclerosis, Psoriasis (including
Psoriatic Arthritis), Juvenile Rheumatoid Arthritis. Inflammatory Bowel Disease,
Systemic Lupus Erythematosus, and Solid Organ Transplantation.

[00288] Rheumatoid Arthritis (RA) is a chronic, systemic autoimmune disease with
a prevalence of approximately 1% in adults. The disease continues to cause significant
morbidity and premature mortality (mortality is predominantly due to accelerated
cardiovascular disease). It has now been identified that joint damage occurs very early
in the course of the disease with up to 30% of patients showing radiographic evidence
of bony erosions at the time of diagnosis, increasing to 60% after 1 year. Current

guidelines recommend initiating therapy with traditional disease-modifying antirheumatic
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[ 00348] SEQ DNOG. 46( vari abl eheavychai nsequence) EVQLVE SGGGELVKPGGSRRL
SCAASGFTRVE 2DMABBYRQAPGKGLEWAY | SSGNRI | YYADTVKGRFT PCTSRDNAKIBO427
SLYLQWNSL RAEDTAL YYCARQDGYRYAMDYWGQGTLVTVSS

[ 00349] SEQ DNO. 47( vari abl el i ght chai nsé8aence) DI VMIQSPDSLAVSLGERVTMNCKS
SQSLLNSGNQKNYL TWHQKPGQPPKLL | YWI S TRESGVPDRF SGSGSGIDF TLT |

SSLQA

003567 4550 BN AREY VIR oI BA S alsrs Bqdelinte diagnosis Sasceppastablighed.
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SLYLQ?E%LRAEDTALYYCA Y%ﬁk’%%duces Seé/anth Yok hngRERARENe joint
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T A P A L RSB P FR)

SL YL Qg RN Yﬁ@@ﬂﬂmﬂaﬁﬁﬁﬁ abatacept é%renma(F\D) the antillc6
[ 00353] SEQ DNQ 51(vari abl el'i ght chal nsequence) DI VMIQSPDSLAVSL GEKVTMNCKS

SQSL L NoGHIDRNMA MAQKPGEEIPRRA Lthe amidC B20 READVPDRM aSCHIBGEDR) FIg elfflcaC|ous

o050 S8 R BET B o ¢ e suicelings eeyeralnipeamRe I s ologic

| NCKSESRAARNRCREKINEL TriEMGEPBKle IRAY\WteP Do Taditional
SSLQAEDVAVYYCONDYTYPLTFGGGTKVEI K teb aFfirRiddoute Fispiorst tiona

[00290] Recent studies in patients with early aggressive RA without previous MTX
treatment showed that the combination of MTX with a TNF-antagonist was superior to
each when used as monotherapy. The most striking result was the significant
radiological benefit of the combination therapy. Thus, the combination of MTX and
TNF-inhibitors should be used in patients at greatest risk for aggressive disease and
aggressive phenotype (e.g. high activity score, functional impairment, seropositivity for
rheumatoid factor (RF) or anti-cyclic citrullinated peptide antibody (CCP), elevated CRP,
radiographic erosions). However, we anticipate that in clinical practice it will be rare that
TNF-antagonists will be used as a first-line therapy. A survey of US rheumatologists
conducted in April 2005 showed that the factors that most influence the decision to use
a TNF-antagonist were: failure of MTX or multiple DMARDs, physician global
assessment, functional impairment, and radiographic worsening or erosions. Currently,

an estimated 20% of patients with RA receive TNF-inhibitor therapy in the US.

[00291] A substantial percentage of RA patients are not adequately helped with
the current treatments including biologic therapies, either because of drug intolerance
and toxicity or lack of response. Up to 50% of patients discontinue TNF-antagonist
treatment within 5 years, mainly due to adverse events but also because an increasingly
recognized number of patients lose their response.

[00292] In some embodiments, the immunological disorder is a T cell-mediated
immunological disorder, such as a T cell disorder in which activated T cells associated



[ 00355] SEQ DNO 53(vari abl eheavychai nsequence) EVQLVE SGGGELVKPGGS LRL
SCAASGFTF S DYGVHWRQAPGKGLEW/AY | SSGNRI | YYADTVKGRFT | SRDNAKN

SL YL QUNSDROBDIAYYSCARQDGYRYAMDYWGQGTLVTVSS PCT/US2011/030427

[ 00356] SEQ DNO 54(vari abl el i ght chai nsequence) Q QWQSPSSLSASVGDRVT | TC SAS
S SVSYMLWFQOKPGKAPKLW YS T SNLASGVPARE-SGSGSGTDFTL T | SSL
QPEDFATYYCQORTFYPYTFGGGTKVEI K [ 00357] SEQ DNO 55( vari abl el i ght chai nsequence)

SSGRABTE JHICRE A ERGA AR AT GASIREl ROSip 021 be Bamitered (o
2011/ QPQUCHS?@@%%&P@%%MQ 93ctivated T cells. In _a specific  embodiment

[ 00358] SEQ DNO 56( vari abl el i ght chai nsequence) D | QWIQSP S SL SASVGDRVT |
TC SASARISSEANOMNFQOKETKARKIO. antipediesSNIrASGERISRRSGRESEEDIC D40-EXxpressing
QPEDF

D05 S APENGEES VTR TR Tl AR 104 SHRRIEN o) ORISR ARTRRLE Fasaen

| TDYAdel/HRRRISX A o DRI SRR AT MIAE thal IsssTiMdNE bRt 60%,
SL RSE\Q?AVYYCTT SYYVGTYGYV L o e i

D VTVS'S . ,
[ 003609SEHRDNNONE 7% PrlsISe aaly feadl $edil speting Drells/axsane\ameiadvkvsC TASGEN
| KDYYVHWKQAPGQGLEWMERI DPEDGDSKYAPKFQGKATMIADT S T S TVYMEL S
SLRSEMIMBBICTT ShevatirGPACBTIbotias gnd agents as described herein are also useful

Rl i
SL RSETIAA¥Sre sSMEVEEeY VaEddAlgVto the methods described herein, is achieved by
administering to a subject in need of such treatment or prevention an effective amount
of the anti-CD40 antibody or agent, whereby the antibody or agent (i) binds to CD40-
expressing cancer cells and (ii) exerts a cytotoxic or cytostatic effect to deplete or inhibit

the proliferation of the CD40-expressing cancer cells.

[00294] CD40-expressing cancers that can be treated or prevented by the
methods described herein include, for example, leukemia, such as acute leukemia,
acute lymphocytic leukemia, acute myelocytic leukemia (e.g., myeloblastic,
promyelocytic, myelomonocytic, monocytic, or erythroleukemia), chronic leukemia,
chronic myelocytic (granulocytic) leukemia, or chronic lymphocytic leukemia;
Polycythemia vera; Lymphoma (e.g., Hodgkin's disease or Non-Hodgkin's disease);
multiple myeloma, Waldenstrom's macroglobulinemia; heavy chain disease; solid
tumors such sarcomas and carcinomas (e.g., fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, osteosarcoma, chordoma,
angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's  tumor,
leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, colorectal carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell
carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous
gland carcinoma, papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma,
medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile
duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilms' tumor,

cervical cancer, uterine cancer, testicular tumor, lung carcinoma, small cell lung



[ 00362] SEQ DNO 60( vari abl eheavyf oundsequence) QVQLVQSGAEVKKPGASVKVSC TASGFN
| KDYYVHWKQAPGQGLEW GRI DPEDGDSKYAPKFQGKATMIADT S T S TVYMEL S
SLRSEDTAWYSQHT/1IBYSYGT YGYWEQGTLVTVS S PCT/US2011/030427

[ 00363] SEQ DNO 61(vari abl eheavysequence) QVQLVQSGAEVKKPGASVKVSC TASGFN |
TDYYVHWKQAPGQGLEWVGRI  DPEDGDSKYAPKFQBRATMIADT S T S TVYMEL S
SLRSEDTAVYYCTT SYYVGTYGYWGQGTLVTVS S

00364] SEQ DNC: 62 )] %é% %
EI'DYYV E (Va“”aéjlﬂ heavysequence V Gg%valé SY %ngT&Sr%NI

SLRSE TﬁM\éYcéHro@ VM &R é@?ﬂf@ Sraniopharyn |oma end&r\noma inealoma
[ 00365] SEQ' DNO 6 (varlabl eheavysequence) (5_ KKPGASVKVSC TASGFN |

TDYWHWEWCMWMFQ@MHWMWH genavigima melanoma,
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[ 00367] SE DNO 65(var| abl eheavysequence : GAEVKKPGASVKVSC TASGFN |
KDYYV OSHSEDGOTKILIRIIE- QgTa@eﬁ{VWQL gn anti-CD40

> Fﬁ%%@@@%%ﬁ@i. e ke S N

TDYY VISP QEL EMTHRI X pDEEEDED TERAGTK HQEKIAVMTADT fLBtHEr ProvidsELfoSthe use of a
SLRSE%I-I@ b%-[r?g;\éggt\( W aLr}{TXf'm% antibody) in the manufacture of a medicament
for prevention or treatment of a CD40 expressing cancer or immunological disorder. The
term "subject" as used herein means any mammalian patient to which a CD40-binding
agent can be administered, including, e.g., humans and non-human mammals, such as
primates, rodents, and dogs. Subjects specifically intended for treatment using the
methods described herein include humans. The antibodies or agents can be
administered either alone or in combination with other compositions in the prevention or

treatment of the immunological disorder or CD40-expressing cancer.

[00297] Preferred antibodies for use in such pharmaceutical compositions are
those that comprise humanized antibody or antibody fragment having the heavy chain
variable region amino acid sequence of any of SEQ ID NO: 1 to 4, SEQ ID NO:27, SEQ
ID NO:28, SEQ ID NO: 29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID
NO:34, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NO:
40.

[00298] Some embodiments include isolated polynucleotides comprising
sequences that encode an antibody or antibody fragment having the light chain variable
domain amino acid sequence of SEQ ID NO:26, SEQ ID NO:31, or SEQ ID NO:36.
Particularly preferred humanized antibodies compositions comprise an antibody or
antibody fragment having a heavy chain variable domain and a light chain variable
region comprising the amino acid sequences of SEQ ID NO:27 and SEQ ID NO:26,
respectively; SEQ ID NO:28 and SEQ ID NO:26, respectively; SEQ ID NO:29 and SEQ
ID NO:26, respectively; SEQ ID NO:30 and SEQ ID NO:26, respectively; SEQ ID NO:32



[ 00369] SEQ DNO 67(vari abl eheavysequence) EVQLVQSGAEVKKPGATVKI SCKVSGFN |
KDYY | HWKQRPGKGLEWMGRI DPEDGDTKYDPKFQGRVTMIADT S TD TAYMEL S
SLRSEDTAWSQITIRYMSST YGYWCQGTTVTVS S PCT/US2011/030427

[ 00370] SEQ DNO 68(vari abl eheavysequence) EVQLVQSGAEVKKPGATVKI SCTVSGFN |
KDYY | HWKQRPGKGLEWMGRI DPEDGDTKYDPK&@ISRVTMI’ADT S TD TAYMEL S
SLRSEDTAVYYCTTSYYVGTYGYWBQGTTVTVS S

[ 0037 r| abI eheayv RPGATVKI SCTVS I
KDy, aﬁ‘%ﬁﬁdﬂé APPSR ABE Do PAvIRiPegTvaly: SO
SLRSETHAMOYEe] Tan \EEEOVNGASTIV Mz pactively; SEQ ID NO:35 and_SEQ ID_NQO:31

[ 00372] SEQ DNO 70(var| abl eheavysequence) EVQLVQSGAEVKKPGATVKI SCTVSGEN |

KDYY IrespaatigplyCREEVINID :33renEE B DR REQISKATesREDVEY TEECANMBIO 88 and SEQ

03 I PR p e 80 B S LN 26 AE SRR M EQLPNGAQ |

KDYY _land\aRGRAGKNEBEIRe s TKY@BKM&FQWMIFW&H@ IrB¥bEL ifvention are
SLRSEDTAVYYCTTSYYVGTYG

[ 00374?;@@%}"?Q@'@QW%U@%@&J@G@@@&M@G BoerY/CRaRESAdIeaaT YRl SEEHISBENT |

KDYy 1y W%@%ng&ﬁ%T%@E@ J RIAEVEEPID NO:32,

Ty 1 AOOARG "D""%EE%?SS?;?D?@ AT e, T OBEAD |
SRR Oy SRR T D B R RA 18. 608 TENEOM SR TRANE 26 S5 1PN
Svav e ﬁ%ﬁ-&%ﬁf’ s “?’2 ?&’TES%"D@@%%S%' (PR AFTSEQ IBNS 605

QPEDFARYCQONTH Y THERGIKMD :1 62, BBQ7IN) SED 6 BEQ 1 NOab4.a8EQ 1D gid: 65,

sequence 15 N BE L8 NPT M8kq 1D NO: 68, SEQ ID NO: 69, SEQ ID NO: 70,
SEQ ID NO: 71, SEQ ID NO: 72, or SEQ ID NO: 73. Other embodiments are directed
to isolated nucleic acids that encode a light chain sequence of any of sequences of
SEQ ID NO: 5 to SEQ ID NO:8, SEQ ID NO:26, SEQ ID NO:31, SEQ ID NO:36, SEQ ID
NO:41, SEQ ID NO:43, SEQ ID NO:45, SEQ ID NO:47, SEQ ID NO:49, SEQ ID NO:50,
SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID
NO:74, SEQ ID NO:75, or SEQ ID NO:76.

[00299] In certain embodiments, where the treatment of RA is contemplated, the
compositions of the invention may be used in methods for reducing signs and
symptoms, inducing a major clinical response and reducing the progression of structural
damage in patients with moderately to severely active RA who do not respond
adequately to MTX alone. A current exemplary such therapy is: Enbrel/Humira (Data
with Humira and Enbrel were obtained in two different patient populations). The
compositions of the present invention may be used instead of an Enbrel/Humira therapy
or in combination with Enbrel/Humira therapy for subjects that do not respond to MTX
alone. Preferably, in such embodiments, the compositions of the invention will have a
superior efficacy to Enbrel +MTX in patients who have had an inadequate response to
methotrexate as determined for example by: ACR20 at 6 months >85% for compound
plus MTX (GS: Enbrel +MTX 71% vs. Placebo + MTX 27%, Humira + MTX at 12 mos
59% vs. Placebo + MTX 24%)*. Additional criteria for superior efficacy of the
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[ 00378] SEQ DNO 76(vari abl el i ght sequence)

Q QUTQSPSSL SASVGDRVTI TCSATSSVSY! LWFQURPEKAPKLW YSTSNLASGVPARFSGSGSGTDFTLTI S
SL QPEDFATYYCQORTFYPYTFGGGTKVEI K [ 00379] Exenpl ary hunmani zed anti bodi es of

th t i hose that h e h d light chai
SequoRBBPRSUIOREPI HAPn TURBLG] el RS ISTIHGN bl @ aMiBEv N neh SefiAbes

in theyaheddeow8e ot gdlicd @k Q)rfeh?eé(raéiinﬂ@rQodEHBHe'P?(aMé\e!SQa\ﬁeékse M odified
non-under |1 ned sequences are the constant domains: WO

2011/ BrMgroE besroina A080220.1- vegPlacelbent MK Beqlien stitrdyen emkopimemisi body
A (LI %‘é cgﬂw%iog?tio%\{)'}/g%fet)g L@IX%%WM%%%&%&%%“EEW&% patients that
have had an inadequate response to methotrexate as measured by ACR70 (20% for
Humira + MTX, 4% for Placebo + MTX)*.

[00300] In other embodiments, the compositions of the invention may be indicated
for reducing signs and symptoms, inducing a major clinical response and reducing the
progression of structural damage in patients with moderately to severely active RA who
have had an inadequate response to anti-TNF agents. The current Gold standard: non-
anti-TNF biologic therapy. Preferably, in such subjects the compositions of the
invention possess non-inferior efficacy compared to non-anti-TNF biological (e.g.
Orencia, Rituxan) by historical comparison in patients who have had an inadequate
response to an anti-TNF agent: ACR20 at 6 months >50% for compound plus DMARD
(GS: Orencia + DMARD 50% vs. placebo + DMARD 20%). In still other embodiments,
the compositions of the invention inhibit progression of structural damage over a period
of one year assessed by accepted X-ray scoring methods for joint erosion and joint
space narrowing, similar to Rituxan (after 52 weeks mean modified Sharp score Rituxan
+ MTX 1.0 vs. Placebo + MTX 2.31).

[00301] Various delivery systems are known and can be used to administer the
CD40 binding agent. Methods of introduction include but are not limited to intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral
routes. The CD40 binding agent can be administered, for example by infusion, bolus or
injection, and can be administered together with other biologically active agents such as
chemotherapeutic agents. Administration can be systemic or local. In preferred
embodiments, the administration is by subcutaneous injection. Formulations for such
injections may be prepared in for example prefilled syringes that may be administered

once every other week.

[00302] The safety characteristics of the antibodies of the invention will be

determined and preferably include one or more features such as: no clinically significant
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M\ISLR% vg'rAéLeYTr%éra IOX?YVAV'?{P%%TILH%B\I@S& |0§1‘:Kcommonly used to treat Rheumatoid
Arthritis (e.g. DMARDSs, Steroids, NSAIDs,); No greater rate of discontinuations due to
safety or tolerability issues compared to Enbrel; Rate of serious infections no greater
than anti-TNF agents or other commonly used biologic agents; Frequency and/or
severity of injection site reactions or infusion reaction similar to Enbrel; No or minimal
development of drug resistance (less than 5%) upon repeat cycles of therapy; No or
minimal  neutralizing  antibodies; No  evidence of enhanced platelet
aggregation/activation that could lead to thromboembolic events in vivo or

platelet/endothelial dysfunction that could lead to bleeding.

[00303] In specific embodiments, the CD40 binding agent composition is
administered by injection, by means of a catheter, by means of a suppository, or by
means of an implant, the implant being of a porous, non-porous, or gelatinous material,
including a membrane, such as a sialastic membrane, or a fiber. Typically, when
administering the composition, materials to which the anti-CD40 antibody or agent does
not absorb are used.

[00304] In other embodiments, the anti-CD40 antibody or agent is delivered in a
controlled release system. In one embodiment, a pump may be used (see, e.g., Langer,
1990, Science 249:1527-1533; Sefton, 1989, CRC Crit. Ref. Biomed. Eng. 14:201;
Buchwald et al., 1980, Surgery 88:507; Saudek et al., 1989, N. Engl. J. Med. 321:574).
In another embodiment, polymeric materials can be used. (See, e.g., Medical
Applications of Controlled Release (Langer and Wise eds., CRC Press, Boca Raton,
Fla., 1974); Controlled Drug Bioavailability, Drug Product Design and Performance
(Smolen and Ball eds., Wiley, New York, 1984); Ranger and Peppas, 1983, Macromol.
Sci. Rev. Macromol. Chem. 23:61. See also Levy et al., 1985, Science 228:190; During
et al.,, 1989, Ann. Neurol. 25:351; Howard et al., 1989, J. Neurosurg. 71:105.) Other
controlled release systems are discussed, for example, in Langer, supra.

[00305] A CD40 binding agent (e.g., an anti-CD40 antibody) can be administered
as pharmaceutical compositions comprising a therapeutically effective amount of the

binding agent and one or more pharmaceutically compatible ingredients.
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WSLRMMWW@MDW@ULMW%WhumaH beings. Typically, compositions

ﬁggwgiﬁmgwggmw&msteme isotonic aqueous buffer. Where

HKPSW@&@(EPKS% ARElLFCRRYFHdude a solubilizing agent and a local
PKPKDTLM SRTPEVT DVSHEDPEVKFNWYVDGVEVH

NAKTKPREEtiS TS &%/Igo eRina iREasEKRRIISAlKthe site of the injection. Generally, the

fbﬁgﬁ%h%%@%ﬁﬁé% %‘/ FttrY@lxed together in unit dosage form, for

KL TVDSERWRRENAS-SCBY MdpALIANENODWKEr Sir SPAHr fraptddnadytrate(iHesatigrmibiigally Sea(eeDV)
container such as an ampoule or sachette indicating the quantity of active agent. Where

the pharmaceutical is to be administered by infusion, it can be dispensed with an
infusion bottle containing sterile pharmaceutical grade water or saline. Where the
pharmaceutical is administered by injection, an ampoule of sterile water for injection or

saline can be provided so that the ingredients can be mixed prior to administration.

[00307] Further, the pharmaceutical composition can be provided as a
pharmaceutical kit comprising (a) a container containing a CD40 binding agent (e.g., an
anti-CD40 antibody) in lyophilized form and (b) a second container containing a
pharmaceutically acceptable diluent (e.g., sterile water) for injection. The
pharmaceutically acceptable diluent can be used for reconstitution or dilution of the
lyophilized anti-CD40 antibody or agent. Optionally associated with such container(s)
can be a notice in the form prescribed by a governmental agency regulating the
manufacture, use or sale of pharmaceuticals or biological products, which notice reflects
approval by the agency of manufacture, use or sale for human administration.

[00308] The amount of the CD40 binding agent (e.g., anti-CD40 antibody) that is
effective in the treatment or prevention of an immunological disorder or CDA40-
expressing cancer can be determined by standard clinical techniques. In addition, in
vitro assays may optionally be employed to help identify optimal dosage ranges. The
precise dose to be employed in the formulation will also depend on the route of
administration, and the stage of immunological disorder or CD40-expressing cancer,
and should be decided according to the judgment of the practitioner and each patient's
circumstances. Effective doses may be extrapolated from dose-response curves

derived from in vitro or animal model test systems.
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VDKSRMEGRYES @Rl racaduns xsSigesnising the EDsq (the dose therapeutically effective
in 50% of the population). A CD40-binding agent (e.g., an anti-CD40 antibody) that
exhibits a large therapeutic index is preferred. Where a CD40-binding agent exhibits
toxic side effects, a delivery system that targets the CD40-binding agent to the site of
affected tissue can be used to minimize potential damage non-CD40-expressing cells
and, thereby, reduce side effects.

[00310] The data obtained from the cell culture assays and animal studies can be
used in formulating a range of dosage for use in humans. The dosage of the CD40
binding agent typically lies within a range of circulating concentrations that include the
EDso with little or no toxicity. The dosage may vary within this range depending upon the
dosage form employed and the route of administration utilized. For any CD40 binding
agent used in the method, the therapeutically effective dose can be estimated initially
from cell culture assays. A dose can be formulated in animal models to achieve a
circulating plasma concentration range that includes the ICsq (i.e., the concentration of
the test compound that achieves a half-maximal inhibition of symptoms) as determined
in cell culture. Such information can be used to more accurately determine useful doses
in humans. Levels in plasma can be measured, for example, by high performance liquid
chromatography, ELISA and the like.

[00311] Generally, the dosage of an anti-CD40 antibody or CD40 binding agent
administered to a patient with an immunological disorder or CD40-expressing cancer is
typically about 0.1 mg/kg to about 100 mg/kg of the subject's body weight. The dosage
administered to a subject is about 0.1 mg/kg to about 50 mg/kg, about 1 mg/kg to about
30 mg/kg, about 1 mg/kg to about 20 mg/kg, about 1 mg/kg to about 15 mg/kg, or about
1 mg/kg to about 10 mg/kg of the subject's body weight.

[00312] Exemplary doses include, but are not limited to, from 1 ng/kg to 100
mg/kg. In some embodiments, a dose is about 0.5 mg/kg, about 1 mg/kg, about 2
mg/kg, about 3 mg/kg, about 4 mg/kg, about 5 mg/kg, about 6 mg/kg, about 7 mg/kg,
about 8 mg/kg, about 9 mg/kg, about 10 mg/kg, about 11 mg/kg, about 12 mg/kg, about
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D VW%ER%FAX%%WE%I%%S%%%Wn%r%s In specific embodiments, the dose is
about 0.5 mg/kg/week, about 1 mg/kg/week, about 2 mg/kg/week, about 3 mg/kg/week,
about 4 mg/kg/week, about 5 mg/kg/week, about 6 mg/kg/week, about 7 mg/kg/week,
about 8 mg/kg/week, about 9 mg/kg/week, about 10 mg/kg/week, about 11 mg/kg/week,
about 12 mg/kg/week, about 13 mg/kg/week, about 14 mg/kg/week, about 15
mg/kg/week or about 16 mg/kg/week. In some embodiments, the dose ranges from
about 1 mg/kg/week to about 15 mg/kg/week.

[00313] In some embodiments, the pharmaceutical compositions comprising the
CD40 binding agent can further comprise a therapeutic agent, either conjugated or
unconjugated to the binding agent. The anti-CD40 antibody or CD40 binding agent can
be co-administered in combination with one or more therapeutic agents for the
treatment or prevention of immunological disorders or CD40-expressing cancers. For
example, combination therapy can include a cytostatic, cytotoxic, or
immunosuppressive agent. Combination therapy can also include, e.g., administration
of an agent that targets a receptor or receptor complex other than CD40 on the surface
of activated lymphocytes, dendritic cells or CD40-expressing cancer cells. An example
of such an agent includes a second, non-CD40 antibody that binds to a molecule at the
surface of an activated lymphocyte, dendritic cell or CD40-expressing cancer cell.
Another example includes a ligand that targets such a receptor or receptor complex.
Typically, such an antibody or ligand binds to a cell surface receptor on activated
lymphocytes, dendritic cell or CD40-expressing cancer cell and enhances the cytotoxic
or cytostatic effect of the anti-CD40 antibody by delivering a cytostatic or cytotoxic
signal to the activated lymphocyte, dendritic cell or CD40-expressing cancer cell.

[00314] Such combination therapy administration can have an additive or
synergistic effect on disease parameters (e.g., severity of a symptom, the number of

symptoms, or frequency of relapse).
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M\ISLRA[EEJMYY m@%?@%%%?mbym}és%%%‘éns for combinatorial administration, in a
specific embodiment, an anti-CD40 antibody or CD40 binding agent is administered
concurrently with a therapeutic agent. In another specific embodiment, the therapeutic
agent is administered prior or subsequent to administration of the anti-CD40 antibody or
CD40 binding agent, by at least an hour and up to several months, for example at least
an hour, five hours, 12 hours, a day, a week, a month, or three months, prior or

subsequent to administration of the anti-CD40 antibody or CD40 binding agent.

[00316] Useful classes of cytotoxic or immunosuppressive agents include, for
example, antitubulin agents, auristatins (e.g., MMAE, or MMAF), DNA minor groove
binders, DNA replication inhibitors, alkylating agents (e.g., platinum complexes such as
cis-platin, mono(platinum), bis(platinum) and tri-nuclear platinum complexes and
carboplatin), anthracyclines, antibiotics, antifolates, antimetabolites, chemotherapy
sensitizers, duocarmycins, etoposides, fluorinated pyrimidines, ionophores, lexitropsins,
nitrosoureas, platinols, pre-forming compounds, purine antimetabolites, puromycins,
radiation sensitizers, steroids, taxanes, topoisomerase inhibitors, vinca alkaloids, or the
like.

[00317] Individual cytotoxic or immunosuppressive agents include, for example, an
androgen, anthramycin (AMC), asparaginase, 5-azacytidine, azathioprine, bleomycin,
busulfan, buthionine sulfoximine, camptothecin, carboplatin, carmustine (BSNU), CC-
1065, chlorambucil, cisplatin, colchicine, cyclophosphamide, cytarabine, cytidine
arabinoside, cytochalasin B, dacarbazine, dactinomycin (formerly actinomycin),
daunorubicin, decarbazine, docetaxel, doxorubicin, an estrogen, 5-fluordeoxyuridine, 5-
fluorouracil, gramicidin D, hydroxyurea, idarubicin, ifosfamide, irinotecan, lomustine
(CCNU), mechlorethamine, melphalan, 6-mercaptopurine, methotrexate, mithramycin,
mitomycin  C, mitoxantrone, nitroimidazole, paclitaxel, plicamycin, procarbizine,
streptozotocin, tenoposide, 6-thioguanine, thiocTEPA, topotecan, vinblastine, vincristine,
vinorelbine, VP-16 and VM-26.

[00318] In some typical embodiments, the therapeutic agent is a cytotoxic agent.
Suitable cytotoxic agents include, for example, dolastatins (e.g., auristatin E, AFP,
MMAF, MMAE, AEB or AEVB), DNA minor groove binders (e.g., enediynes and
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CC-1065 analogues, calicheamicin, maytansine, analogues of dolastatin 10, rhizoxin,
and palytoxin can be linked to the anti-CD40 antibodies or agents thereof.

[00320] In specific embodiments, the cytotoxic or cytostatic agent is auristatin E
(also known in the art as dolastatin-10) or a derivative thereof. Typically, the auristatin E
derivative is, e.g., an ester formed between auristatin E and a keto acid. For example,
auristatin E can be reacted with paraacetyl benzoic acid or benzoylvaleric acid to
produce AEB and AEVB, respectively. Other typical auristatin derivatives include AFP,
MMAF, and MMAE. The synthesis and structure of auristatin E and its derivatives are
described in, for example, U.S. Patent Application Publication Nos. 2004-0157782 A1
and 2005-0238649; International Patent Application No. PCT/US03/24209, International
Patent Application No. PCT/US02/13435, and U.S. Pat. Nos. 6,884,869; 6,323,315;
6,239,104; 6,034,065; 5,780,588; 5,665,860; 5,663,149; 5,635,483; 5,599,902;
5,554,725; 5,530,097; 5,521,284; 5,504,191; 5,410,024; 5,138,036; 5,076,973;
4,986,988; 4,978,744, 4,879,278; 4,816,444; and 4,486,414, the disclosures of which
are incorporated by reference herein.

[00321] In specific embodiments, the cytotoxic agent is a DNA minor groove
binding agent. (See, e.g., U.S. Pat. No. 6,130,237.) For example, in some
embodiments, the minor groove binding agent is a CBI compound. In other
embodiments, the minor groove binding agent is an enediyne (e.g., calicheamicin).

[00322] Examples of anti-tubulin agents include, but are not limited to, taxanes
(e.g., Taxol® (paclitaxel), Taxotere® (docetaxel)), T67 (Tularik), vinca alkyloids (e.g.,

vincristine, vinblastine, vindesine, and vinorelbine), and dolastatins (e.g., auristatin E,
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and colcimid, estramustine, cryptophysins, cemadotin, maytansinoids, combretastatins,

discodermolide, and eleutherobin.

[00323] In some embodiments, the cytotoxic agent is a maytansinoid, another
group of anti-tubulin agents. For example, in specific embodiments, the maytansinoid is
maytansine or DM-1 (ImmunoGen, Inc.; see also Chari et al., 1992, Cancer Res.

52:127-131).
[00324] In some embodiments, the therapeutic agent is not a radioisotope.
[00325] In some embodiments, the cytotoxic or immunosuppressive agent is an

antimetabolite. The antimetabolite can be, for example, a purine antagonist (e.g.,
azothioprine or mycophenolate mofetil), a dihydrofolate reductase inhibitor (e.g.,
methotrexate),  acyclovir,  gangcyclovir,  zidovudine, vidarabine, ribavarin,
azidothymidine, cytidine arabinoside, amantadine, dideoxyuridine, iododeoxyuridine,

poscamet, or trifluridine.

[00326] In other embodiments, the cytotoxic or immunosuppressive agent is
tacrolimus, cyclosporine or rapamycin. In further embodiments, the cytotoxic agent is
aldesleukin, alemtuzumab, alitretinoin, allopurinol, altretamine, amifostine, anastrozole,
arsenic trioxide, bexarotene, bexarotene, calusterone, capecitabine, celecoxib,
cladribine, Darbepoetin alfa, Denileukin diftitox, dexrazoxane, dromostanolone
propionate, epirubicin, Epoetin alfa, estramustine, exemestane, Filgrastim, floxuridine,
fludarabine, fulvestrant, gemcitabine, gemtuzumab ozogamicin, goserelin, idarubicin,
ifosfamide, imatinib mesylate, Interferon alfa-2a, irinotecan, letrozole, leucovorin,
levamisole, meclorethamine or nitrogen mustard, megestrol, mesna, methotrexate,
methoxsalen, mitomycin C, mitotane, nandrolone phenpropionate, oprelvekin,
oxaliplatin, pamidronate, pegademase, pegaspargase, pedfilgrastim, pentostatin,
pipobroman, plicamycin, porfimer sodium, procarbazine, quinacrine, rasburicase,
revlimid, Sargramostim, streptozocin, tamoxifen, temozolomide, teniposide,
testolactone, thioguanine, toremifene, Tositumomab, Trastuzumab, tretinoin, uracil

mustard, valrubicin, vinblastine, vincristine, vinorelbine and zoledronate.



EVQL VESGGGL VKPGGSL RL SCAASGFTFSDYGVHWRQAP 35

GKGLEW/AY! SSGNRI | YYADTVKGRFTI SRDNAKNSLYLQ

VNSL RAEDTWO Y GARSIBEYRY AVDYWEQGT L VTVSSASTK PCT/US2011/030427
GPSVFPLAPSSKSTSGGTAAL GCL VKDYFPEPVTVSWNSGA

L TSGVHTFPAVL QSSGL YSLSSWWTVPSSSL GTQTY 8RN

HKPSNTKVDKRVEPKSCDKTHT CPPCPAPEAAGGPSVFLFP

e

AL PAPIndc @ﬂﬁ%ﬁg" rﬁhlﬁB@ﬁ@Eg T@enentech Inc., South San Francisco,
LVKGFYPSDI AVEVESNGQP NNYKTTPPVLDSDGSFFLY!
KLTVDW@@WMS@VN&MGNW&@@@NMWOb&i&AIﬁEKL(@t&Rméjmporatlon

o erl' f @g@m&%&%ume lgG2a antibody); Cetuximab Erbitux

(Imclone Systems Inc., NY; an anti-EGFR IgG chimeric antibody); Vitaxin (Medimmune,
Inc., MD); Campath I/H (Leukosite, MA; a humanized IgG1 antibody); Smart MI95
(Protein Design Labs, Inc., CA; a humanized anti-CD33 IgG antibody); LymphoCide
(Immunomedics, Inc., NJ; a humanized anti-CD22 |gG antibody); Smart ID10 (Protein
Design Labs, Inc., CA; a humanized anti-HLA-DR antibody); Oncolym (Techniclone,
Inc., CA; a radiolabeled murine anti-HLA-Dr10 antibody); Allomune (BioTransplant, CA;
a humanized anti-CD2 mAb); Avastin (Genentech, Inc., CA; an anti-VEGF humanized
antibody); Epratuzamab (Immunomedics, Inc., NJ and Amgen, CA; an anti-CD22

antibody); and CEAcide (Immunomedics, NJ; a humanized anti-CEA antibody).

[00328] Other suitable antibodies include, but are not limited to, antibodies against
the following antigens: CA125, CA15-3, CA19-9, L6, Lewis Y, Lewis X, alpha
fetoprotein, CA 242, placental alkaline phosphatase, prostate specific antigen, prostatic
acid phosphatase, epidermal growth factor, MAGE-1, MAGE-2, MAGE-3, MAGE-4, anti
transferrin receptor, p97, MUC1-KLH, CEA, gp100, MART1, Prostate Specific Antigen,
IL-2 receptor, CD20, CD52, CD33, CD22, human chorionic gonadotropin, CD38, mucin,
P21, MPG, and Neu oncogene product.

[00329] In some embodiments, the therapeutic agent is an immunosuppressive
agent. The immunosuppressive agent can be, for example, gancyclovir, etanercept,
tacrolimus, cyclosporine, rapamycin, cyclophosphamide, azathioprine, mycophenolate
mofetil or methotrexate. Alternatively, the immunosuppressive agent can be, for
example, a glucocorticoid (e.g., cortisol or aldosterone) or a glucocorticoid analogue
(e.g., prednisone or dexamethasone).

[00330] Suitable cyclooxygenase inhibitors include meclofenamic acid, mefenamic
acid, carprofen, diclofenac, diflunisal, fenbufen, fenoprofen, ibuprofen, indomethacin,
ketoprofen, nabumetone, naproxen, sulindac, tenoxicam, tolmetin, and acetylsalicylic

acid.



TI SSLQPEDFATYYCQORTFYPYTFGGGTKVEI KRT VAAPSVFI FPPSDEQLKSGTASVVCLLNNFYPREAK
VOQNKVDNAL QSGNSQESVTEQDSKDSTYSLSSTLTL SKADYEKHKVYACEVTHQGA. SSPVTKSFNRGEC

Ant i body wWo(@bigzney4s€hai n, |1 gGlK0) QVQLVQSGAEVKKPGASVKVSCPABERM IKDYMYHWKQAP
37 GQELEWVERI DPEDGDSKYAPKFQGKATMIADTSTSTVYNME
LSSLRSEDTAVYYCTTSYYVGTYGYWBQGTLVTVSSASTKG

PSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSVWSGAL

TSGVI QSSA_YSL [TVPSSSLGT [,CNVNH e

KPSNT EPKS POW/ISERR o,es'blj,nclude redox inhibitors (e.g., catechol

KPKDTWWP%%@VSHEWE MEXAEVERG  (NDGA), masoprocol, phenidone,
AKTKPREEQYNSTYRV\/SVLTVL NGKEYKCKVSNKA

LPAPI KT SHAKGDRREPMONTESPPBRBERAKMNOYSIenzofuranol, alkylhydroxylamine), and non-

X#\?DEEWN@QKH -&ﬁ%gﬁ@%\ﬁéhoxyalkylthiazoles, benzopyrans and
derivatives thereof, methoxytetrahydropyran, boswellic acids and acetylated derivatives
of boswellic acids, and quinolinemethoxyphenylacetic acids substituted with cycloalkyl
radicals), and precursors of redox inhibitors.

[00332] Other suitable lipoxygenase inhibitors include antioxidants (e.g., phenols,
propyl gallate, flavonoids and/or naturally occurring substrates containing flavonoids,
hydroxylated derivatives of the flavones, flavonol, dihydroquercetin, luteolin, galangin,
orobol, derivatives of chalcone, 4,2'.4'-trihnydroxychalcone, ortho-aminophenols, N-
hydroxyureas, benzofuranols, ebselen and species that increase the activity of the
reducing selenoenzymes), iron chelating agents (e.g., hydroxamic acids and derivatives
thereof, N-hydroxyureas, 2-benzyl-1-naphthol, catechols, hydroxylamines, carnosol
trolox C, catechol, naphthol, sulfasalazine, zyleuton, 5-hydroxyanthranilic acid and 4-
(omega-arylalkyl)phenylalkanoic  acids), imidazole-containing compounds (e.g.,

ketoconazole and itraconazole), phenothiazines, and benzopyran derivatives.

[00333] Yet other suitable lipoxygenase inhibitors include inhibitors of eicosanoids
(e.g., octadecatetraenoic, eicosatetraenoic, docosapentaenoic, eicosahexaenoic and
docosahexaenoic acids and esters thereof, PGE1 (prostaglandin E1), PGA2
(prostaglandin  A2), viprostol, 15-monohydroxyeicosatetraenoic, 15-monohydroxy-
eicosatrienoic and 15-monohydroxyeicosapentaenoic acids, and leukotrienes B5, C5
and D5), compounds interfering with calcium flows, phenothiazines,
diphenylbutylamines, verapamil, fuscoside, curcumin, chlorogenic acid, caffeic acid,
5,8,11,14-eicosatetrayenoic acid (ETYA), hydroxyphenylretinamide, lonapalen, esculin,
diethylcarbamazine, phenantroline, baicalein, proxicromil, thioethers, diallyl sulfide and
di-(1-propenyl) sulfide.

[00334] Leukotriene receptor antagonists include calcitriol, ontazolast, Bayer Bay-
x-1005, Ciba-Geigy CGS-25019C, ebselen, Leo Denmark ETH-615, Lilly LY-293111,
Ono ONO-4057, Terumo TMK-688, Boehringer Ingleheim BI-RM-270, Lilly LY 213024,



Anti body C (Heavy Chain, |gGl) QVQLVQSGAEVKKPGASVKVSCTASGFNI KDYYVHWKQAP 38
GQGL EVWGRI DPEDGDSKYAPKFQGKATMIADTSTSTVYME

L SSL RSED WO Y ATTESEYVGT YGYWEQGTLVTVSSASTKG PCT/US2011/030427
PSVFPLAPSSKSTSGGTAAL GCL VKDYFPEPVTVSWNSGAL
TSGVHTFPAVL QSSGL YSLSSWTVPSSSLGTQTY! CRE/NH
KPSNTKVDKRVEPKSCDKTHT CPPCPAPEL L GGPSVFLFPP

ﬁ%ﬁ;@%@?ﬁgw E@V%M@w Pfizer 105696, Perdue Frederick PF

LPAPI Bi§buSKAKERE Fﬁﬁ%'ﬁ%‘?ﬁ%&@%ﬂ%m.ne Beecham SB-201146, SmithKline
VKGFYPSDI A\/E\/\ESNCQDENNYKTTPPVL DSDGSFFLY:!

LTVDKWS@G@A@@L&NHW@@B&L@P% S&n?@%% L2 S5y 58Aa8.nSugitanTN)
QJQVW%%%%&%%W%%@" B%dch 13291006 Bayer Bay-0-8276, Warner-

Lambert CI-987, Warner-Lambert CI-987BPC-15LY 223982, Lilly LY 233569, Lilly LY-
255283, MacroNex MNX-160, Merck and Co. MK-591, Merck and Co. MK-886, Ono
ONO-LB-448, Purdue Frederick PF-5901, Rhone-Poulenc Rorer RG 14893, Rhone-
Poulenc Rorer RP 66364, Rhone-Poulenc Rorer RP 69698, Shionoogi S-2474, Searle
SC-41930, Searle SC-50505, Searle SC-51146, Searle SC-52798, SmithKline
Beecham SK and F-104493, Leo Denmark SR-2566, Tanabe T-757 and Teijin TEI-
1338.

[00335] Articles of Manufacture

[00336] In another aspect, an article of manufacture containing materials useful for
the treatment of the disorders described above is included. The article of manufacture
comprises a container and a label. Suitable containers include, for example, bottles,
vials, syringes, and test tubes. The containers may be formed from a variety of
materials such as glass or plastic. The container holds a composition that is effective for
treating the condition and may have a sterile access port. For example, the container
may be an intravenous solution bag or a vial having a stopper pierceable by a
hypodermic injection needle. The active agent in the composition is the humanized anti-
CD40 antibody. The label on or associated with the container indicates that the
composition is used for treating the condition of choice. The article of manufacture may
further comprise a second container comprising a pharmaceutically-acceptable buffer,
such as phosphate-buffered saline, Ringer's solution, and dextrose solution. It may
further include other materials desirable from a commercial and user standpoint,
including other buffers, diluents, filters, needles, syringes, and package inserts with

instructions for use.

[00337] The invention is further described in the following examples, which are not

intended to limit the scope of the invention.

[00338] EXAMPLES



GQGLEWVGRI DPEDGDSKYAPKFQGKATMIADTSTSTVYME
LSSLRSEDTAVYYCTTSYYVGTYGYWEQGTLVTVSSASTKG
PSVFPL APGBBSTRASTAAL GCL VKDYFPEPVTVSWNSGAL PCT/US2011/030427
TSGVHTFPAVL QSSGL YSLSSWTVPSSSL GTKTYTCNVDH
KPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFL FPBRPK
DTLM SRTPEVTCVVWDVSQEDPEVQFNWYVDGVEVHNAKT

grg%mg%mmmized Anti-CD40 Antibody

FYPSDI AVEVWESNGQPENNYKTTPPVL DSDGSEFLYSRLTY, WD 2011/ 123489PCT/ US2011/ 030427
-101 1003 HRWEMWIrSCEONPRAEFINGFRQESIGSR S Greresdian iy T@biased\3NCRaIeN

| 9GL Kb v EV A MR BRVEVEE T o KRIDAENAKBE #Bompleted. A library was

made where human and murine residues were varied in such a way that in any given
position there could be either a human or murine residue. Such a library was made for
those amino acids that were different between human germline and murine antibody.

Only the clones that retain the function of the parent murine antibody were selected.

[00341] In this manner, Antibody a, Antibody B and Antibody C were humanized
antibodies derived from mouse antibody 20E2 (Antibody A and Antibody B) or 2H11
(Antibody C) cloned into a human IgG1-KO (KO=knock-out)/kappa backbone. 1gG1-KO
has two mutations in the Fc region, Leu234Ala and Leu235Ala to reduce FcyR and

complement binding.

[00342] The results of such humanization resulted in various humanized heavy
and light chain variable sequences shown below:

[00343] SEQ ID NO: 41 (variable  light  chain  sequence):

DIVMTQSPDSLAVSLGERVIMSCKSSQSLLNSGNQKNYLTWHQOKPGQPPKLLIYWISTRESGVPDRESGSGSGTDFE
TLTISSLOAEDVAVYYCONDYTYPLTEGGGTKVEIK

[00344] SEQ ID NO: 42  (variable heavy chain  sequence):

EVQLVKSGGGLVKPGGSLRLSCAASGEFTEF SDYGMHWVROAPGKGLEWVAYISSGNRITIYYADTVKGRETISRDNAKN
SLYLOMNSLRAEDTALYYCARQDGYRYAMDYWGQGTLVIVSS

[00345] SEQ ID NO:43 (variable light chain sequence)

DIVMTQSPDSLAVSLGERATMSCKSSQSLLNSGNQKNYLTWHQOKPGQPPKLLIYWISTRESGVPDRESGSGSGTDFE
TLTISSLOAEDVAVYYCONDYTYPLTEGGGTKVEIK

[00346] SEQ ID NO: 44 (variable heavy chain sequence)

EVQLVESGGGLVKPGGSLRLSCAASGEFTEF SDYGMHWVROAPGKGLEWVAYISSGNRITIYYADTVKGRETISRDNAKN
SLYLOMNSLRAEDTALYYCARQDGYRYAMDYWAQGTLVIVSS

[00347] SEQ ID NO: 45 (variable light chain sequence)

DIVMTQSPDSLAVSLGEKVIMNCKSSQSLLNSGNQKNYLTWHQOKPGQPPKLLIYWISTRESGVPDRESGSGSGTDFE
TLTISSLOAEDVAVYYCONDYTYPLTFGAGTKVEIK



GQGLEWVGRI DPEDGDSKYAPKFQGKATMIADTSTSTVYME
LSSLRSEDTAVYYCTTSYYVGTYGYWEQGTLVTVSSASTKG
PSVFPL APSBRSTRACTAAL GCL VKDYFPEPVTVSWNSGAL PCT/US2011/030427
TSGVHTFPAVL QSSGL YSLSSWTVPSSSLGTQTY! CNVNH
KPSNTKVDKRVEPKSCDKTHT CPPCPAPEAAGGPSVFREPP
KPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWVDGVEVHN

(AP APk GOFERQN I FPSIbEL TKABYSL fXable  heavy  chain  sequence)

VKGFYRSPL AVEVYESNECRENNY KR EEPM IDSBGEHR RS G LEWVAY I SSGNRI I Y YADTVKGRE T I SRDNAKN
LTVDK Mggﬂgw M@%A%SN{%! [ 00380] The vari abl e regi ons were
subcl gned I'n lg&(%?}e{ or T o |‘%%§rwgn Lsgéﬁsabl e 1 gG expression vectors:

[ 0038 hunma Gl- (k k- ouj / kappa mat;; Wit h u23

Leu23 mfgdoubl e%érr%t at:ﬁgn in the F@regﬁ%ﬁ'apgredl{%é ef ?Qéﬁor ;g?n tepgﬁ)
as Fc\PRVIATPEolfyISe YT MG Hid R fig- NS 00382 Byt CHRearA K L GG T DIMEC A ORIRF 8GSGSGTDF
mut antp)} fkappasdakredom t i arSee2e8hro nutation in the hinge region to

reduce the occurrence of 1g&4 half-nolecules and a Leu235G u nmutation to
furthqoosseiuce @ bi moli ngNP0383BThe (yamatandi edgs Athiapdy dbopefice)

Ant i bodg B vvernguri fied and
FVOLVESGGGLV GGSLRLSCAASGFTEFSDYGMHWVRQAPGKGLEWVAYISSGNRIIYYADTVKGRETI SRDNAKN

such

SLYLOMNSLRAEDTALYYCARQDGYRYAMDYWGQGTLVIVSS

[00351] SEQ ID NO: 49 (variable light chain sequence)
DIVMTQSPDSLAVSLGERVTMNCKSSQSLLNSGNQKNYLTWHQOKPGOPPKLLIYWISTRESGVPDREFSGSGSGTDF
TLTISSLOAEDVAVYYCONDYTYPLTFGAGTKVEIK

[00352] SEQ ID NO: 50 (variable light chain sequence)
EVQLVESGGGLVKPGGSRRLSCAASGEFTFSDYGMHWVRQAPGKGLEWVAYISSGNRITIYYADTVKGRFTISRDNAKN

SLYLOMNSLRAEDTAVYYCARQDGYRYAMDYWGQGTLVIVSS

[00353] SEQ ID NO: 51 (variable light chain sequence)
DIVMTQSPDSLAVSLGEKVTMNCKSSQSLLNSGNQKNYLTWHQOKPGOPPKLLIYWISTRESGVPDREFSGSGSGTDF
TLTISSLOAEDLAVYYCONDYTYPLTEFGAGTKVEIK.

[00354] SEQ ID NO: 52 (variable light chain sequence)
DIVMTQOSPDSLAVSLGEKVTINCKSSQSLLNSGNQKNYLTWHQOKPGOPPKLLIYWISTRESGVPDREFSGSGSGTDF
TLTISSLOAEDVAVYYCONDYTYPLTEFGGGTKVEIK

[00355] SEQ ID NO: 53 (variable heavy chain sequence)
EVQLVESGGGLVKPGGSLRLSCAASGEFTFSDYGMHWVRQAPGKGLEWVAYISSGNRITIYYADTVKGRFTISRDNAKN

SLYLOMNSLRAEDTAVYYCARQDGYRYAMDYWGQGTLVIVSS

[00356] SEQ ID NO: 54 (variable light chain sequence)
QIQOMTQSPSSLSASVGDRVTITCSASSSVSYMLWEQQKPGKAPKILWIYSTSNLASGVPAREFSGSGSGTIDETLTISSL
QPEDFATYYCQORTEFYPYTFGGGTKVEIK

[00357] SEQ ID NO:55 (variable light chain sequence)
DIQMTQOSPSSLSASVGDRVTIITCSASSSVSYMLWEFQQKPGKAPKLLIYSTSNLASGVPARFSGSGSGTDEFTLTISSL
QPEDFATYYCQORTEFYPYTFGGGTKVEIK



eval uated by the followng criteria: Appearance of CCF (turbidity)
Filtration properties of CCF Yield on rProteinA Turbidity upon elution
and neut raiDi2aati28489 Sol ubl e aggregates (SEC) Purity / eomusadnasison
pattern (SDS) Charge pattern (I1EF) [00384] Exanple 2: In vitro data

[ 00385] Anti body A, Antibody B and AntPBody C were characterized along with
anti bodies 4D11 (Kirin/ Astellas) and PG 102 (PanGenet i cs) whi ch were

pr odu sed ubl i ces for Ant i bod A Anti bod
Ant i bgﬁ&gﬂand ar eﬁz V\/ﬁ&@gﬁ%{; d| sgl 95‘3&7 | st Cseggte
and orningigm@emﬁAev@Dﬂvmln'tdmtssQ\mmtwmwp@&bkmﬂfﬁwﬁ@mtﬁz@&ﬂdmeéﬂ%Issxloz -
B cel I EQATIYFI&%&E%%T%E éTK% Table 2.2. summari zes the data obtai ned.

A nor & det ai escrlplono the data follows the Table 2.2. Table 2.2.

SunmaIyg g%al]' n vidgg datg of gEpody ( %rlfﬂ%' boo%aﬁ’/ya”d ik POdYs el 3Rte)

Kirin"s 1 anti 0 anti body. Paraneter
QVQLVQSGAEVKKPGASVKVSCTASGFNITDYYVHWVKQRPGQGLEWMGRIDPEDGDSKYAPKFQGKATMTADTSTS

TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS.

[00360] SEQ ID NO:58 (variable heavy chain sequence)
QVOLVQSGAEVKKPGASVKVSCTASGENIKDYYVHWVKQAPGOQGLEWMGRIDPEDGDSKYAPKEFQGKATMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS

[00361] SEQ ID NO:59 (variable heavy chain sequence)
QVOLVQSGAEVKKPGASVKVSCTASGENITDYYVHWVKQORPGOGLEWMGRIDPEDGDSKYAPKEFQGKVTMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVTIVSS.

[00362] SEQ ID NO:60 (variable heavy found sequence)

QVOQLVQSGAEVKKPGASVKVSCTASGEFNIKDYYVHWVKQAPGOGLEWIGRIDPEDGDSKYAPKEFQGKATMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS

[00363] SEQ ID NO:61 (variable heavy sequence)

QVQLVQSGAEVKKPGASVKVSCTASGEFNITDYYVHWVKQOAPGOGLEWMGRIDPEDGDSKYAPKEFQGKATMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS

[00364] SEQ ID NO:62 (variable heavy sequence):

QVOQLVQSGAEVKKPGASVKVSCTASGEFNITDYYVHWVKQORPGOGLEWMGRIDPEDGDTKFAPKEQGKATMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS

[00365] SEQ ID NO:63 (variable heavy sequence)

QVOQLVQSGAEVKKPGASVKVSCTASGEFNITDYYVHWVKQORPGOGLEWMGRIDPEDGDTKFAPKEQGKVTMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS

[00366] SEQ ID NO:64 (variable heavy sequence)

QVQLVQSGAEVKKPGASVKVSCTASGENIKDYYVHWVKQAPGOGLEWIGRIDPEDGDTKFAPKEQGKATMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS

[00367] SEQ ID NO:65 (variable heavy sequence)
QVOLVQSGAEVKKPGASVKVSCTASGENIKDYYVHWVKQAPGOQGLEWMGRIDPEDGDTKEFAPKFQGKATMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS



Anti body A Antibody B Antibody C 4011 Kd +/- hu. Serum <100 pM <100pM
<100pM <100pM Cel I binding (EC50/nM SD 1.2 (0.28) 1.5 (0.68) 1.7 (0.28)
0.9 (0. 3)wB20el1234sp0l i ferati on : Antagoni sm (1 C50/ nMSD) @C3/USQ011830407 2

(0. 10) 05

[00368] SEQ ID NO:66 (variable heavy sequence)

QVQLVQSGAEVKKPGASVKVSCTASGEFNITDYYVHWVKQOAPGOGLEWMGRIDPEDGDTKFAPKEQGKATMTADTSTS
TVYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVIVSS

[00369] SEQ ID NO:67 (variable heavy sequence)

EVQLVQOSGAEVKKPGATVKISCKVSGENIKDYYIHWVKQORPGKGLEWMGRIDPEDGDTKYDPKEQGRVIMTADTSTD
TAYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTTVIVSS

[00370] SEQ ID NO:68 (variable heavy sequence)
EVOLVQSGAEVKKPGATVKISCIVSGEFNIKDYYIHWVKQRPGKGLEWMGRIDPEDGDTKYDPKFQGRVTMTADTSTD
TAYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTTVIVSS

[00371] SEQ ID NO:69 (variable heavy sequence)
EVOLVQSGAEVKKPGATVKISCIVSGEFNIKDYYIHWVKQRPGKGLEWMGRIDPEDGDTKYDPKFQGKVTMTADTSTD
TAYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTTVIVSS

[00372] SEQ ID NO:70 (variable heavy sequence)

EVQLVQOSGAEVKKPGATVKISCTVSGENIKDYYIHWVKOAPGKGLEWMGRIDPEDGDTKYDPKEQGKATMTADTSTD
TAYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTTVIVSS

[00373] SEQ ID NO:71 (variable heavy sequence)

EVOQLVQOSGAEVKKPGATVKISCTVSGENIKDYYIHWVKORPGKGLEWMGRIDPEDGDTKYDPKEQGKATMTADTSTD
TAYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTTVIVSS

[00374] SEQ ID NO:72 (variable heavy sequence)

EVOQLVQOSGAEVKKPGATVKISCTVSGENIKDYYIHWVKOAPGKGLEWIGRIDPEDGDTKYDPKEQGKATMTADTSTD
TAYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTTVIVSS

[00375] SEQ ID NO:73 (variable heavy sequence)

EVOQLVQSGAEVKKPGATVKISCKVSGENIKDYYIHWVQOAPGKGLEWMGRIDPEDGDTKYDPKEQGRVIMTADTSTD
TAYMELSSLRSEDTAVYYCTTSYYVGTYGYWGQGTTVIVSS

[00376] SEQ ID NO:74 (variable light sequence) 1 from antibody 10F2Hum:

DIOMTQSPSSLSASVGDRVIITCSATSSVSYILWEFQOKPGKAPKLLIYSTSNLASGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQORTFYPYTEFGGGTKVEIK

[00377] SEQ ID NO: 75 (variable light sequence) 2 from antibody 10F2Hum:
DIQMTQSPSSLSASVGDRVTIITCSATSSVSYILWFQOKPGKAPKLLIYSTSNLASGVPARFSGSGSGTDFTLTISSL
QPEDFATYYCQORTEFYPYTFGGGTKVEIK



0.1 (0.004) 0.03 (0.02) B cell proliferation: Agonism (Sr) (1C50/ nvsD) No
Agoni sm (SI <2) No Agonism (SI <2) No Agonism (SI <2) No Agonism (Sl <2)
Dendriti cwoebl1£12848912/ 23p40 Ant agoni sm (1 C50/ nM SD) < PaWus2dniBod2AnM <
InM Dendritic cells/IL-12/23p40 Agoni sm No agoni sm No agoni sm No agoni sm No
agoni sm -97 -

[00378] SEQ ID NO: 76 (variable light sequence)

QIQOMTQSPSSLSASVGDRVTITCSATSSVSYILWEFQQKPGKAPKLWIYSTSNLASGVPAREFSGSGSGTIDETLTISSL
QPEDFATYYCQORTEFYPYTFGGGTKVEIK

[00379] Exemplary humanized antibodies of the present invention are those that
have the heavy and light chain sequences set forth in the following table. The bold
underlined sequences in the following table are the variable domains whereas the

normal, non-underlined sequences are the constant domains:
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Antibody A (Heavy
Chain, IgGl)

EVOLVESGGGLVKPGGSLRLSCAASGF TFSDYGMHWVRQAP

GKGLEWVAYISSGNRIIYYADTVKGRFTISRDNAKNSLYLQ

MNSLRAEDTALYYCARQODGYRYAMDYWAQGTLVTVSSASTK

GPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTYICNVN
HKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFELEP
PKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGOQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK
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Antibody A (Heavy
Chain, IgG4DM)

EVOLVESGGGLVKPGGSLRLSCAASGF TFSDYGMHWVRQAP
GKGLEWVAYISSGNRIIYYADTVKGRFTISRDNAKNSLYLQ
MNSLRAEDTALYYCARQODGYRYAMDYWAQGTLVTVSSASTK
GPSVEFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLEPPKP
KDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVDGVEVHNAK

29

TKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLP
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Antibody B (Heavy

Chain, IgG4 DM)

EVQLVESGGGLVKPGGSLRLSCAASGFTFSDYGMHWVRQAP
GKGLEWVAYISSGNRIIYYADTVKGRFTISRDNAKNSLYLQ
MNSLRAEDTAVYYCARQDGYRYAMDYWGQGTLVTVSSASTK
GPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEFEGGP SVFLFPPKP
KDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKE YKCKVSNKGLP
SSIEKTISKAKGOPREPQVYTLPPSQEEMTKNQVSLTCLVK
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[ 00395] Exanpl e 3: Phar macoki netic/

Phar macodynam ¢ St udi es [ 00396] A. Si ngl e dose IV Adm nistration of Antibody

A and Antwbady/B34sp 1 or

nonkeys (N=3)/dose.

cynonol gus

10 mg/ kg i n Cynonol gus Monkeys PLOQBMjiAst42hody A
and Anti body B were each dosed at 1 and 10 ng/kg IV to nal e,
Bl ood sanpl es wer'®Col | ected from 0-504 hr (3 weeks),

serum was recovered, and sarrpl es vvere stored at -20C unt|I anal ysis. The
sanples—were—anal yze{* beve—Fhe—serum
concentration-tine pi Egif{%;é% 69? Egg ﬁg%ﬁgzbéﬁws eys after both |V
doseg and the pharma,o I neti c paraneters are summari zed in |Figure 8 and
Tabl €angidoal &ANHLPPUIRvAIVESBEEIAKPGGELRIEEAABEENF SBYGMHRONERE0El OW._ BOT N

anti hedkes, showes) dos excamendentrpiarABBAERNEISROSKEggRst | NPX hat at | o
dose,| clearance is pI ENSHRARBTRVYYCERODGYKMAMMB NGOG GVEMSESS St ent| Wit h

target - medi at ed di spoSPIVFGRARGTES B TabLANLgRefF PEBSE Stthgcrant i|body is cl eafed
primarily by cataboli @WGvgifﬁﬁ’ﬁVé@S%fééféL%ﬁy éﬁﬁf@ﬁfﬁ éfll%\@bkl netic profiles
have |been observed foFK%gtNﬁéYDng C&F ilated targets
(e.g.| CD19, CD20, EGF 14 VSH %ﬁgﬁg@cﬁ ‘EVHRAntu body A was 0| 8
and 0.1 nmL/h/kg for t p% %E SRD d earance fpr
Anti body B was 0.7 an WQ;,F Pg@{ Qg(q %NB{Y erob v@B kg doses,
respectively. Simlal kyTv[ﬁ@ﬁw@@dwg&sb@;h}:_fmhmﬁgwgﬁsﬂsp@md 13 |days for the|ll
and 10 ng/ kg doses, respectively and Antibody B half-life was 2 and 13 days
for thetsenly Cegpebt i vegmsesﬂLsAsvdmgchassmmeQhad a msr% nal 'y | onger
hal f -|IGhfeEn)at t he | owk 2 . & BGSGESHEDRE body A, this
di ff erence woul d not S MFWFG@@KVNKRTHDW sustal ned exposure
upon |chroni ¢ adni ni st IFPK@@?WG Bot'WCE IR dtids ugr apr oporti ongl
and vol ume of distrib E %ﬁf{gﬁ P%gﬁ%%@%ﬁ&% apprOX| mat ed that of

pl asma vol une (- 40n1 £ mited tissue digtribution

typi (ELE Voot el (Hdbavi A0UELvORBARVRKPEASVRT SETA AR W VERTKQARV €T & T, tTTeTe Wl e
no aprhect abberxd)f f er ePEERMERTDD Qé]j’ﬁk@ FOBKATMTRDT SUSD bet3¥een the two
anti bodi es. WO 2011/ 12838 AMYVSRHEEY I ORGARGoeTLIBSsasTabl e |2. 7. 1:

Phar rmacoki neti ¢ par aneterrs.apfskAms¢dredycAVKNYAPEPeTV ey AEHTD| gys nonkeys

(N=3)

/[ dose after sing

yI 8GVH T PR LD S Piy/Sk G5 YW VBIRESE G TOT Y TCNVINH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPEAAGGPSVELFEPP
KPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

Antibody C (Heavy
Chain, IgGl)

QVQLVQSGAEVKKPGASVKVSCTASGFNIKDYYVHWVKQAP
GQGLEWMGRIDPEDGDSKYAPKFQGKATMTADTSTSTVYME
LSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQOPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVE SCSVMHEALHNHYTQKSLSLSPGK
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Antibody C (Heavy
Chain, IgG4 DM)

QVQLVQSGAEVKKPGASVKVSCTASGFNIKDYYVHWVKQAP
GQGLEWMGRIDPEDGDSKYAPKFQGKATMTADTSTSTVYME
LSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVTVSSASTKG
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVIVSWNSGAL
TSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTKTYTCNVDH
KPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPPKPK
DTLMISRTPEVICVVVDVSQEDPEVQFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPS
SIEKTISKAKGOPREPQVYTLPPSQEEMTKNQVSLTCLVKG
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FYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFLYSRLTV
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DKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK

Antibody C (Heavy | QVOLVOSGAEVKKPGASVKVSCTASGFNIKDYYVHWVKQAP
Chain, IgG1lKOb) GOGLEWMGRIDPEDGDSKYAPKFOQGKATMTADTSTSTVYME 40
LSSLRSEDTAVYYCTTSYYVGTYGYWGQGTLVTVSSASTKG
PSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPEAAGGPSVEFLEPP
KPKDTLMISRTPEVTICVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQOPREPQVYTLPPSRDELTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

[00380] The variable regions were subcloned into one or two different suitable IgG

expression vectors:

[00381] A) a human IgG1-KO (knock-out)/kappa format with a Leu234Ala,
Leu235Ala double mutation in the Fc region to reduce effector function such as FcyR

and complement binding

[00382] B) a human IgG4-DM (double mutant)/kappa format with a Ser228Pro
mutation in the hinge region to reduce the occurrence of 1gG4 half-molecules and a

Leu235GIu mutation to further reduce FcyR binding

[00383] The two candidates Antibody A and Antibody B were purified and
evaluated by the following criteria:

- Appearance of CCF (turbidity)

- Filtration properties of CCF

- Yield on rProteinA

- Turbidity upon elution and neutralization
- Soluble aggregates (SEC)

- Purity / contamination pattern (SDS)

- Charge pattern (IEF)

[00384] Example 2: In vitro data

[00385] Antibody A, Antibody B and Antibody C were characterized along with
antibodies 4D11 (Kirin/ Astellas) and PG-102 (PanGenetics) which were produced
based on published sequences. Data for Antibody A, Antibody B, Antibody C and 4D11

are shown below. PG-102 displayed agonistic activity and only incomplete inhibition of



17.5 0.3 Table 2.7.2: Pharmacokinetic paraneters of Antibody B in nale,
cynonol gus nonkeys (N=3)/dose after single 1 and 10 ng/kg |V doses.
1 0.7 0. 1W02011/123489. 1 2.7 PCT/US2011/030427
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B cell proliferation (not shown). Table 2.2. summarizes the data obtained. A more

detailed description of the data follows the Table 2.2.

Table 2.2. Summary of in vitro data of Antibody A, Antibody B and Antibody C and Kirin’s

4D11 anti-CD40 antibody.

Parameter/Assay Antibody A | Antibody B | Antibody C | 4D11

Kd +/- hu. Serum <100 pM <100pM <100pM <100pM
Cell binding (EC50/nM + SD 1.2 (£0.28) 1.5 (+0.68) 1.7 (£0.28) 0.9 (£0.3)

B cell proliferation:Antagonism 0.3 (£0.13) 0.2 (£0.10) 0.1 (£0.004) 0.03 (£0.02)
(IC50/nM+SD)

B cell proliferation:Agonism (SI*) No Agonism No Agonism No Agonism No Agonism
(IC50/nM+SD) (Sl <2) (Sl <2) (Sl <2) (Sl <2)
Dendritic cells/IL-12/23p40 <1nM <1nM <1nM < 1nM
Antagonism (IC50/nM + SD)

Dendritic cells/IL-12/23p40 No agonism No agonism No agonism No agonism
Agonism

Species cross-react.: Hu/Cyno 3 2 1 Not tested
Binding (EC50 ratios**)

* Sl, Stimulation Index; ** Ratio > 1 means increased binding to Cyno compared to Human

[00386] A. Binding of humanized antibodies to cellular CD40 and recombinant
CDA40 protein
[00387] The specific binding of humanized antibodies to cellular CD40 was

CD40-transfected HEK293 cells.
Concentration-dependent binding of Antibody A, Antibody B, and Antibody C was

analyzed by flow cytometry using human
observed. The antibodies displayed a similar binding profile shown in Figure 1B. EC50
values of the antibodies of the present invention and and Kirin’s antibody 4D11 are all in
the same range of ~1 nM which is most likely at the sensitivity limit of the assay due to
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[ 00398] B. Ex vivo Pharnacodynam ¢ Study [00399] As part of the PK study
descri bedwahkouei2sss9anal yzed t he phar nacodynam c ef f ect s Pofi/tspeii108B340

anti bodies. To this end whol e bl ood sanples were incubated with reconbi nant
CDAOL overnight and the increase of - expression on B cells was

determ' ned by flow cytonetry. Sanples were anal yzed at day O

pre tre y AIth the ipcrease |
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of Anti body A and Anti body B , CD86 i nduction was conpletely inhibited

at 2, depandentbigding. J@ﬁsarﬁtb@dtewlwlava@ as slighdlly ribiderenp biting arofies tshovee.

A TS RS S S E S TUAI B I, UPL e R bR, ks S fiy SRS

phar myeay e iells ed i s ov@i-trihsfecer HEKHISS culld brtthe Tasdlieling|eSBanegupf
the anti body in the | ow dose groui) [ 00400] Exanpl e 4: Toxicol ogy rel ated

st udi eonficmng seegivatinding to data 0ot sh@wmst i t uti vel y expressed on hunan
platelets (Henn, et al., 2001) and (Inwald, et al., 2003), while CDACL is
rapi di[Q0388] t raﬁéweea&flhytye»fm:ré@@du AnAntiodyeBl and Antibody C binding to human

CD40-Fc protein was measured via ForteBio Octet and revealed dissociation constants
(Kp) of <100 pM. Due to antibody and CD40-Fc bivalency avidity effects prevent Kds
below 100 pM from being determined accurately. In addition, the binding to CD40-Fc
was analyzed in the absence and presence of 50% human serum and no significant
effect of serum on binding was observed (data not shown)

[00389] B. Activity of humanized antibodies in B cell activation/ proliferation
assays
[00390] The activity of humanized antibodies was tested in a B cell proliferation

assay in which human B cells derived from peripheral blood are stimulated with
recombinant CD40L in the presence of IL-2 and IL-4. Antibody A, Antibody B and
Antibody C showed potent inhibition of the proliferation of B cells (shown in Figures 3A
and 3B). Comparison to inhibition curves and IC50 values of Bl's antibodies and Kirin's
antibody 4D11, indicates the 4D11 antibody to have higher potency (Figure 3B and 4)
when tested across multiple donors. When tested for agonistic activity in the absence of
CD40L, antibodies, Antibody B Antibody A and Antibody C did not induce any B cell
proliferation above background levels at concentrations up to 10 ug/ml (67 nM) (shown

in Figure 4) similar to the 4D11 antibody.

[00391] The competitor antibody 4D11 appeared to be slightly more potent with an
average I1C50 of ~0.02 nM and absence of agonistic effects. Data for the three Bl
antibodies and 4D11 are summarized in Figure 4 and Table 2.2 above. Another
competitor antibody, PG-102 (derived from clone 5D12), also tested in this assay,

displayed significant agonist effects stimulating B cell proliferation in the absence of



surface of activated platelets (Henn, et al., 2001). Wile anti-CD40

anti bodi es wi thout FcyR binding woul d not be expected to have effects on
pl at el et swoi2p1ly34saportant to WO 2011/ 123489PCT/ US2011,030%820M1403WO7 -
directly denonstrate that this is the case. Flow cytonetry studies were
performed to denonstrate the binding 1®4 -anti - C>40 | ead candi dates to human
and cynonol gus platelets. [00402] Previously it has been denonstrated by

fl ow y that the 028. nd 89 anti-CD4 bi nd t. estin
unan GpSerabue B hhSTefors; thelagi 8 dodelE abiystidlifead Hendigafef et hel oo
028. 5 ywrdrbhes¥s tReGtdn sasi1gb. di l utions of 028.5 were prepared and a range
of 0.5ig/mM to 0.32ng/nl was incubated in a 100 Il of platelets obtained

from hghaes (2 qﬁ%oée%bgg{as%égf?ﬁ‘%gﬁlﬁocg(g%?fé a%ée%gﬁni\%ﬁiﬁi’ﬁoﬁ%f@ toﬁﬁ- at

room tenperature. In additio a anti - was use
i dent irégulptian éh dilusnaroBnekliso IrothisindBdes; thel dssaypessn be esformedxwitludemarese
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i ced WTR 908 198 BUEER (F ualoy POt Jheldopentao PhatkoophaUiaaat. 1 o
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binding to CD45- platelets. [00403] Commercially available 5c3 and sel ected
ant i bdelsted iof humeni whelet bloadashawe nioinsditiarb ohvés 4 FmedliaigbeCEOBE BPNdi ng

ol ecura Bl as PRaRiZe & H0wm BRI 2RheRdl) HavEE BT AN AR,

di | ut ispARaropotensyes aDall iandiscasstydahite mbbt&@g%fmibﬁﬁgﬁ P&RP AnEidodRAgi Ng
fromO0.5 ig/m to 0.32 ng/m and incubated with human (3 donors) and
cynon¥&jessoqmewbalowe ke %‘t%ﬂl@%rlﬁ%‘r o3Anipen Bsand 4Pddnen enptedtieells poouos] A

. . i di
ant | - GBS HIGER 3hARR TR S0 AR e e RO PHREs PR RN
monoclumehbnged ifoo gueied i B pledly esb pareidf toc Boceks ny the grasemceplodtathet £€D40

conpared to the FITC-| abel ed i sotype control anti bo_(? . 10F2, 2H11, 19B10
and 2HEANAG RS HeEWMe ErHBT b UPAREIGRS 4 Qr%ﬂ‘ﬁ%lsétg'.n ROIENRY IMhENg WERE was

obser w4, - nWs iRl B s (data not shown). [00405]In addition to
t hese stu%?%nscw ir ctgl y Iﬁabgl]?rleegé)Anti body B and 4D11 were conpared for the

bi ood TEBEHES " SlAicR B bBes e higbd TR, AR Gy - A BB A ™ ©

exenplArftivedy iy Wetd @)sstesdabfdn ifhibiiohsof aDid86 lupk@lgatasionnon bpndraomsandnkey

cynom)BI %léﬁs when performed with whole blood samples (shown in Figure 7). Antibody B
Antibody A and Antibody C tested in cynomolgus monkey whole blood showed potent
inhibition of CD40-mediated CD86 up-regulation as measured by flow cytometry. These
antibodies therefore all show functional cross-reactivity to cynomolgus monkey CD40

with similar potency to human CD40.

[00394] The activity of Antibody B IgG1KOb and Antibody B IgG1WT were
assessed for ability to mediate antibody-dependent cellular cytotoxicity (Figure 13). In
this assay RAMOS cells were incubated with human PBMCs at an effector to target cell
ratio of 50:1. Antibody B IgG1KOb and Antibody B IgG1WT were titrated from 20 ug/ml
and the extent of cell death is monitored by release of LDH. The data shown are from
one representative experiment. The data show that Antibody A IgG1Wt 20E2-12-
RIgG1WT is an effective mediator of ADCC and that Antibody B IgG1KOb containing

the mutations eliminating effector function does not have ADCC activity.



WO 2011/ 123489PCT/ US2011/ 030427 - 108 - nonkey bl ood sanples. Antibody B
showed a simlar pattern but with much weaker bindi ng potency.

[ 00406] BEXAsiOpEbH/&B348PNn vi vOo pharmacol ogy studi es in the NBGrrusasia/oamde|

[ 00407] The efficacy of the humani zed anti bodi eis, Antibody A was eval uated
in an antibody production nodel where Quman PBMC s were injected into

i mmunodeficient NSG mce in order to generate a graft vs. host response.

Si ifj ti f | gM (hl d 119G (hl be detected
oot DA% Do oEEmRR. Ahamedknefe PhodiecendmESIudiBR e A at deces
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necks 1003961 3 £ A1 owiTiR0IErRRSE MAATNIZ2thar ADBROGNA BSHAN(ASLS Atdeor
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CD4AOL- i nduced up-regul ati on of receptors can be nmeasured by flow cytonetry.
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upon CD40 stimulation in whole blood can be used as potential biomarker(s).
An optahaimadoliveibemsuggasting datsaillowvideseDdlenranag is toreddratiantly eitrbutadteto

est abl j she sing .Lum.nex .mul tipl ex. head | at form. det ect i | 22 and
Sover songerat wlf targRy o Bd ReBSi e heled R e BBkt ARebatiody By
hunman ke Igbin@&}ﬂ ib? ddihbolps eSindRg /10ak- indeAD pAAmacolhetic profiles have
2011/ 123489PCT/ US2011/ 030427 - 109 - bl ood. Current candi dates Anti body of

the i iRgeANPLSEIVEAVIONtQtBAr Adbs dargasingemenpraneiasnaoiaied ilwegs 3€3- kPl Obe
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desi r dbt thet D adelt B myiieg tbseginkespectively. Clearance for Antibody B was 0.7 and 0.1
mL/hr/kg for the 1 and 10 mg/kg doses, respectively. Similarly, Antibody A half-life was
1 and 13 days for the 1 and 10 mg/kg doses, respectively and Antibody B half-life was 2
and 13 days for the same respective doses. Although Antibody B had a marginally
longer half-life at the lower dose relative to the same dose for Antibody A, this difference
would not be expected to translate into more sustained exposure upon chronic
administration. AUC for both compounds was supraproportional and volume of
distribution (Vss) for both compounds approximated that of plasma volume (~40 mL/kQ)
exhibiting the limited tissue distribution typically seen for large, polar protein
therapeutics. Overall, there were no appreciable differences in pharmacokinetic
parameters between the two antibodies.



properties of the antibodies of the present invention. Such a determ nation
may be made by assaying the antitunor activity of the humani zed anti-CD40
ant i body wo 2a118@8439nouse | ynphoma xenograph nodel . SuchpraT@Sk@imedet can be
injected with cancer cells to present a tunor, e.g., 5x 106 mllion tunor
cells can be injected subcutaneously %o SCI D nice (10/group) thirteen
days prior to starting drug treatnent. Mirine anti CD40 anti bodi es of the
present invention or an conparison (e.g., control or other humani zed
antibody) is given intra-peritoneally 3 times per week (4 ng/kg/dose) with
8 or oses adm ni stered. The devel o n nd growmh of tunprs are

noni tggg% - :hghﬁﬂg%‘é?{%“ﬁﬁc tRﬁﬁE’FegEﬁ @ﬁﬁw&ygw n@aglﬂl%dcmgﬁqpsqu%@y% he
sel ectBgS i8R EESNYR, | Ayl 0 Ma/kg h4¢0%8Sudy period. Preferably the results
w1l show a 2, 3 } 2 in the growth
of tumors in co ith the

anti bodi es of thg ‘eat nent peri od,
tumor growmh in mce tresgedont k1 the ant4bodi est0f [ e dqrvention will be
negligi bl e. Such daba fanoeomnsobasate| tdaat of Herlunmn| z2e6:ant|i body being
tested is effective in suppressing tunmor growh in this B I'ynphoma
xenogrape Booel phbRRbbANEHA T Smterd 0P| ARBREY SBT Wi Vidlie, DYy sZ Btbnkeys

Ant i - A8 A¥akidnerying I8 4kel 101y RE iV @88k, of the humani zed anti - 0 ant1 body
on survival of tunor- bearing mce such as those descri bed above can be

assayed in a SCl{ 83 OOr D 1( 10/ group) are
i nocul ated intray Iree days prior
to anti body treatse CEigre £ bated W S ¢ or humani zed
anti-CD40 anti bodies of %1e%ph? elséht2i nvehtf-on dP*&A | g&idH rlol, admi nstered
intraperitoneal |y t"o tiomegoper| weeR (44hghkg/ Besed)o | 093 a4eqtal of five
doses. The nouse cages can then be exam ned daily for nortality to

deternj the | evel ef ficacy of the antibhodies in prolonging survival of
a subﬂb&beknﬂrl-cangé&Wvo a@%ﬁ??@ﬁﬁﬁ%@ ¥S2011/ 030427 - 110 - reference
intheir entireties. Citation or identification of any reference herein
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ant i bodpe @DERIRAWABA vias WHRIpRBIY iRRiLRBEI 2108lY7 GRRPT4 %Jﬁgs 2oRsidveht GiAeH the
sequence selected fromthe group'consisting of any of SEQID NO1 to SEQ ID

NO 4 sutained ghposhed ratsthitiglnse. saniswmle didsesimwtithe 1gmegllsg corved i srnpieteany
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pharmacodynamic effect over time correlates with the faster clearance of the antibody in

the low dose group.
[00400] Example 4: Toxicology related studies: CD40 on platelets

[00401] CD40 is constitutively expressed on human platelets (Henn, et al., 2001)
and (Inwald, et al., 2003), while CD40L is rapidly and transiently expressed on the cell
surface of activated platelets (Henn, et al., 2001). While anti-CD40 antibodies without

FcyR binding would not be expected to have effects on platelets, it is important to



humani zed anti body or antigen binding fragnent of an anti body having the
heavy chain vari able region am no acid sequence of any of SEQID NO 1 to
4, SEQ | DVBI20D7123482Q | D NO 28, SEQ I D NO 29, SEQ | D NOP8W/USSHQ0B@2NC: 32,
SEQ ID NO 33, SEQ ID NO 34, SEQ ID NO 35, SEQ ID NGO 37, SEQ ID NGO 38, SEQ
ID NO 39, SEQ ID NO 40, SEQ ID NO 497 SEQ ID NO 44, SEQ ID NO 46, SEQ
IDNO 48 SEQ ID NO 50 SEQ ID NO 53, SEQID NG 57, SEQ ID NO 58, SEQ

| D 60,.,.SEQ | D NO 6 SEQ ID NO .6 SEOQO ID NO._ 6 SE
D NodTgAlY %%qrﬁtr 3 B 18 K5 66 1OWEYITER St@ésgte%e fgEmeghto 358
| D NOehonsPER | ReNSnd#d oPERRH-BDNO! Ie5k cah@idaR e Higna®! arREQyhBri¥igus’ 3
WO 2011/ 123489PCT/ US2011/ 030427 chain vari abl e domain am no aci d sequence

of SE@latBlet® 5 to SEQ ID NO8, SEQ ID NO 26, SEQ ID NO 31, SEQ I D NO 36,
SEQ ID NO 41, SEQ ID NO 43, SEQ ID NO 45, SEQ ID NO 47, SEQ ID NO 49, SEQ
| D NO[BO40EQ | [Prixdobsly iSEs b@eIN@eMnsBE d By RowseytoBEQy ItBaiNGe5528.SEMd D

ronoci BARIBSLAHI GO BADHPAJPABALG RURER S FRRT! Bbdl- COr | LBS ereavy

chai n caRflrmied | Mg @WCﬂabé‘V@@rGQB 5t Bﬁtlﬂ?&ﬂyy B réeﬁ@RHﬂﬁW'@F%?@BQﬁé@

fromthe group consisting of SEQ ID NGO "9 through SEQ 1, a heavy
chai n poEpEedeaitbacange|ad & équgf/rrnbm ﬂtf@r@r‘mljwaeon@wtmtedgn @f 1GIEQ| pbphateless

or oup DI 10Rh MyeelclR e Gyt E RGBTt ing Bfen &
li ght reb@ fe rﬁmht@@quﬂﬁcﬁd(ﬂlﬂ@n a AP SRltiechag frfﬁwnvxﬁd%e ugeguUP syt i Ng
of SEQ ID NO 18 throtﬁ @@ ID NGO 21, a Ilgtht chain CDR2 sequence of SEQ ID

NO. 22 pJ&ie@D@lbOSEQ tpr® AHcell tyingatseRaitA @pkmies insenedlissp@caraysisom
h 0 h
7 THD RS BRI, E VB e DAL A BB th By (AT GO o

a heawytarhetiry \A@@Rier&&qwd’eleorhesﬁCﬂubBaéﬁsl@ncéOnteasiﬂpel\/IFl clias dlefdPREnecgquence

of SEQ ID NO 13 and a heavy ai n. CDR3 sequence of SEQ ID NO 16 and wherein

sai d dARERBBEY @8%‘?‘%@@%‘9 'io P%h@?l@'@@m sequence of SEQ ID NO 19, a

l'i ght chain CDR2 sequence of SEQ ID NO 22 and a |light chain CDR3 sequence

of SE(IP493l0 24. Cqmmgihaaa@lfaé% 583 arkseleaiss amdodias phwyinsenten agtaph

o "Hsh sk FIAD RRAE FATRIIRGS RERYY 1€ Mllod BBl SERERGARLg ST D
eavy chain sequence o E¥] and eavy chain

sequernment&fr cﬁECDTCDnb@cm@samw azmmbelynnslacullearahgbcb(ﬂmnwrtpr4 BEC pel agtibodyhai n
CDR1 seqluence of SEQ ght chain CDR2 sequence of SEQ I D NO 22
and a Me'gRylee ﬁmenfo@ﬁgrlglémg@ﬁeg o(gfcoggqprqgl pancbeandidate annti-CD40 mAD were

prepared ranging from 0.5 pg/ml to 0.32 ng/ml and incubated with human (3 donors)
and cynomolgus (2 donors) platelet for 30 minutes at room temperature.

[00404] A representative graph demonstrating the binding of the mouse candidate
anti-CD40 mAb to human platelets is shown in Figure 11. The four candidate
monoclonal antibodies displayed specific binding to human platelets compared to the
FITC-labeled isotype control antibody. 10F2, 2H11, 19B10 and 20E2 demonstrated
comparable binding to platelets. A similar trend was observed for cynomolgus platelets

(data not shown).

[00405] In addition to these studies, directly labeled Antibody B and 4D11 were
compared for the ability to bind platelets and B cells in human and cynomolgus monkey
whole blood samples (shown in Figure 12). 4D11 displayed similar binding (as

exemplified by EC50) to both B cells and platelets in the human and cynomolgus



WO 2011/ 123489PCT/ US2011/ 030427 - 112 - [00427] Par agr aph 10. An anti - CD40
anti body conprising an |ight chain variable donain sequence of any one of
SEQ | D NOWO 261111a348EQ | D NO 8. [ 00428] Par agr aph 12. A huneoTasdoiansidody or
anti body fragnment having a heavy chain variable domain and a |light chain
variabl e region conprising the anino &8 d sequences of SEQ ID NO 27 and SEQ
I D NO 26, respectively; SEQ ID NO 28 and SEQ I D NO. 26, respectively; SEQ ID

NO 29 SEQ | D NO 26, pectiyely: SEQ I.D.NO: 3 EQ 1 D NO 26,

s pectoay, ToaB S ATAE, HSTBREY Pl RR MR SRgerT Sur HSRYTRERaE and
SEQ | 'Birﬁ%%éotérﬁﬁpec“ vely; SEQ ID NO 34 and SEQ I D NO: 31, respectively;
SEQ | D NO and"SEQ I D NO: 31, respectively; SEQ ID NO 37 and SEQ I D NO. 36,

é%%i%"%@@%i f’?é‘ég"??@?’e:ﬁﬁ;ﬂ%ﬂ@?@#@%‘*ﬁ@i%@%“ﬁ%“%?gﬁrﬁ%Ls@%?ﬁﬁ?ﬁ”d
] _ __ =0 PO"RO™
cpeci AOURTY" o7 Tk oAbyt BT Koo, BFRPLE Mg SPRRENe W™

var i akinearstiboaly iprogudtionsinodebwhe@nyaak RENCEwWbRYinfitted irgimmuroddfisieatience
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chai n engrafabéet. dofreaiment SHQ ADLbGIREA 4t0048€] Rdr acarap g/Ro sigoifiatmity
ant i body, or aptigen- bi ndj fragnent that specifically binds to_human CD40,
conpr 14 Rec oA, daonally EAGRTSR 4t MERRS GoRat ns dBNRRNG: SRORISte dor K
regi O%o%ﬁragra&nﬁdﬂdip (40H ‘f') Spaienzfudtbd! gasd ﬁ%@e' Qemgl/ ldd< Ry g0
aci d sequence of theframework region of the hunan variabl e donmai n heavy
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specifically binds to human CM4 conprising a humani zed heavy chain
vari a%mg%mai N BSRIMPIeSs BidinarkeraMiysis€9i on having an am no acid sequence
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be measured by flow cytometry. The change in percentage of CD86 expression on

CD20 positive cells was measured in parallel to the cyanomologous pk study assessing
Antibodies A and B (Figure 9). The data shows inhibition of CD86 up regulation at time

points consistent with the exposure of the antibodies.

[00410] Targeted proteomics: The increased secretion of proteins upon CD40
stimulation in whole blood can be used as potential biomarker(s). An optimized
concentration of soluble CD40L and stimulation time were established using Luminex
multiplex beads platform detecting MDC/CCL22 and several other secreted proteins.
Clinical samples will be assessed from human whole blood in full dose range of anti-
CD40 mAb.

[00411] Receptor occupancy: CD40 receptor occupancy can be determined in

an in vitro or ex vivo assay based on flow cytometric analysis of B cells in human whole



fail to stimulate production of cytokines fromB cells in that absence of
CD40L. [00433] Paragraph 17. The anti body of Paragraph 1, wherein said

ant i bodi esokondi2s9hunman CD40 in the presence of 50% humram/tsesamsmR h a
reduction of on rate less than two foI d. [00434] Paragraph 18. The anti body
of Paragraph 1, wherein said anti body o&‘oduces i nhibition of IgMand IgG
production in a mammal at a concentratlon of 1 ny/kg. [00435] Par agraph 19. A

e ot o ey ik iogay B B8 Teela o Pn Gom st eBBa G fnti-

Par agrEpho éniitﬁbc%%@ﬂwmbeﬁ}éfeﬁ't@'cg& htiffe PEQDfoPoldoHanbpdisased | mmune
response in sai [ 00436] Par agr aph 20. A net hod of treatl ng or

anel | ‘r}méﬂ J graéiarﬁﬁlehﬂsAnﬁ'ﬁﬁﬁé?Ac'ﬁvﬂ er’W@#ng?\‘i‘i@ Bgu'u“@Dﬁ@%il‘l | “9 to

sai d a conposition conpri Si ng anant ragraph

s L R R o T 8 BB agraéa@aapc’“

wher eipghos@itids nafnihiel afisodist af ttiod rm’ymtqrwemﬁdram&tcw | dbteﬂﬁmatusm raay sk from
the group consisting of rheumatoid arthrltls mul tiple scleros

prol i feRER Py @spaying e arbumRaINtY of e hlﬂmﬁa%ﬁﬁtaé}t'ycgé%n“apgéé&@ ¢BD)
A e e

ny x oedelts o phygenit axiuous)| e/gGr@vé@ diilfemasenopeels carmbs injeatd wbcmﬂﬂm:eom;lme
atrophlc ritis ut0| ne c rditis, Ad di sease, prenature
renopatioeSCH wos P Esedel e days ridhdd R0 S uSdrrarehe, NiHs ABH o
gr avi DAY HBEHRS Bﬁ%ﬁ@'drb‘séntaﬂ%'ﬁhén d)rd'aﬂpé‘ér'ﬂb(a‘rlé@rﬂm@ 2NicBntrBF ofBdther
biliary cirrhosis, active chronic hepatitis (HBS Ag negative), cryptogenic

cirr hmmnl&@gnbbo@y)smmmﬁtra namitonaally1® SHESRET/ WeRlo 14 huBka/2ese) with 8
sitis, sclero di, sc

apus cory o raeTEs Bl T el b B Aaa B g Fikifosdd TS
et hogn@lisdPanaaumph vbumahragibe mehsursanfaék paturingetherdseetearsthsy tesiod,
e.g., 14-day study period. Preferably the results will show a 2, 3, 4, 5,6, 7, 8,9, 10 or
more fold increase in the growth of tumors in control mice as compared to the mice
treated with the antibodies of the present invention. Preferably, over the treatment
period, tumor growth in mice treated with the antibodies of the invention will be
negligible. Such data can corroborate that the humanized antibody being tested is

effective in suppressing tumor growth in this B lymphoma xenograph model.
[00414] Example 8: Prolonged Survival by Humanized Anti-CD40 Antibody

[00415] The efficacy of the humanized anti-CD40 antibody on survival of tumor-
bearing mice such as those described above can be assayed in a SCID mouse
lymphoma xenograph model. SCID mice (10/group) are inoculated intravenously with 1
x 10° million tumor cells three days prior to antibody treatment. Mice are then treated
with the murine or humanized anti-CD40 antibodies of the present invention or an Ig
control, adminstered intraperitoneally two times per week (4 mg/kg/dose) for a total of
five doses. The mouse cages can then be examined daily for mortality to determine the
level of efficacy of the antibodies in prolonging survival of a subject having cancer.

[00416] Various references, including patent applications, patents, and scientific
publications, are cited herein, the disclosures of which are incorporated herein by



[ 00439] Par agr aph 23. The net hod of Paragraph 20, further conprising

adm ni stering a second therapeutic agent selected fromthe group consisting
of a TNFawbagomi2s4s9 a di sease-nodi fying antirheumatic dPO/US2011/030427

CTLA4- ant agoni st, an anti-I1L-6 recept or mMAb and an anti-CD20 mAb.

[ 00440] Par agraph 24. A net hod accor di” ndot‘o Par agraph 20, wherein said
inflammat ory di sease or autoi mmune disease is an inflamatory disease or
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[ 00442] Par agr aph 26. The nethod of Paragraph 19, wherein said anti-

ant i baaentionadmi ni st ered i ntravenously or subcutaneously. [00443] Par agraph
27. A met hod of inhibiting antibody production by B cells in a human patient
conpr i[@04t7]ladm rﬂret%rddwgsp@cts adfdthlauprwsepairi\mmtioarmaf/ﬂm:d'eseriMand:ordfngan

anti - bod Par 0444] Par agr aph 28. The net hod of

Par ag&ﬁdﬁ"'g’?d" eééﬂﬁh%gf?@’%% ﬁraggé% Bt has an i nflammatory disease or
aut oi mune_di sease that is associ at ed with CD40-expressi na cells.. ,

[ 00443984181y apiPalfgg"ﬂP@ Tret hod Aof Wﬁﬁ&?gpﬁn(?mc'%r @nibegdy dWheriR 1$atd ent

ff
of auChBoan e e A B o R B o L S U B P R g o

r heumahan d nit tihditaissno egbhispl ep<ol1@0ogg/snl iprB kel eraliferatiohumaswherein said
gl onerul onephritis, inflammtory bowel disease (IBD), psoriasis, idiopathic

t hr on@@é‘??@béﬁﬁ@r“ﬁ%ﬁ pharactarzed, 'nd*@ﬁﬁhg %ﬁt@@%ehaasnéns'y‘s‘t"é?n half Uf@u@ non-
eryt hejyat }a%sEt)n %hégﬁtﬂ) aeiéﬁyrm ditis, prinmary nyxoedems,
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gast richs aut oi IS e, ture S

Cype. 1001 ce %%@%ié-%‘%@%ﬁ%ﬁ%%éoﬁ?&%ﬁ@ arfippdy Bf © ParaGrBH°
wherein said antibody has a half-life in cynomolgus monkeys of greater than 8 days at a
dose of less than 30 mg/kg.

[00420] Paragraph 3. The antibody of Paragraph 1, wherein the antibody
comprises a heavy chain sequence selected from the group consisting of any of SEQ ID
NO:1 to SEQ ID NO:4 and a light chain sequence selected from the group consisting of
any of SEQ ID NO:5 to SEQ ID NO:8.

[00421] Paragraph 4. The antibody of Paragraph 1, wherein said antibody is a
humanized antibody or antigen binding fragment of an antibody having the heavy chain
variable region amino acid sequence of any of SEQ ID NO: 1 to 4, SEQ ID NO:27, SEQ
ID NO:28, SEQ ID NO: 29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID
NO:34, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:
40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO. 50
SEQ ID NO: 53, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60,
SEQ ID NO: 61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65,
SEQ ID NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70,
SEQ ID NO: 71, SEQ ID NO: 72, or SEQ ID NO: 73.

[00422] Paragraph 5. The antibody of Paragraph 1, wherein said antibody is a
humanized antibody or antigen binding fragment of an antibody that comprises a light



mel litus, Good pasture's syndrone, nyasthenia gravis, autoinmune haenol ytic
anaem a, idiopathic |eucopenia, primary biliary cirrhosis, active chronic
hepat i ti swOlIBEl/1Ag48egat i ve), cryptogenic cirrhosis, Sj ogCES013psERDNE,
dermat omyositis, scleroderma, m xed tissues connective di sease, discoid

| upus erythemat osus, and systemc vasiddii ti s. [ 00446] Par agr aph 30. A net hod
for inhibiting the growth of cells expressing human CD40 anti gen,

[ d t th ti bod d f t
Par agipi HEHEDIE KRG PG e EhSeat oy SrCdrt Nper i erdy REEgrshe 10
speci NOZg, wHT 'ﬂﬂ?xl@‘?ﬂt BECE‘HJT‘ND@%' SE’@’TEB AR 4¢DIE R Ngea 3, whey i NO: hg
bi ndi ng of the antibody or antigen-binding fragnent to the CD40 antig

i nhi b|3E,Qt|Eé\|@r4iM9rE®r| NP #8: SiHQ 4D INSA56f EIQ&QN@@ @5@4|D7N@a5ag$5@1|[231 A

met ho t| [ d r r si ng
o oA %@o@ﬂ@?ébj oRUSE, %5%#\?@% (j%%@blltﬂ Pégi'i? P
Par agmgpirel, which anti body or antigen-binding fragnent speci f| cal ly binds
to human CD40, wherein the binding of the antibody or antigen-binding

fragngppassyy COA-ragidihtes THae resRydishAr aﬁt.tﬁcﬁ Qﬂ't PéFd%Qpﬁ’H C&liHerel stame
CD40- associ'at ed di sorder. [00448] Par agr aph 3 he nmethod of Paragr aER:l

wher eiantibady cempises a heagpahais a0di atight ehsior dvé“reramet*“le hgaphebaias€

o ost SPHOREFE Sblegiad M 8 dhupdBRR YRR SR NGR Babi bl REMGE o 1 <
or Ki gnp¥a@ekhain COBA8LMrsraey splbcRd. o ﬂﬁ@l@&poéorﬁaétﬁt@r 8PBESLIDWIEHE N

the CD40- associ ated disorder is chronic nphocytic | eukem a, Burkitt's

| ynphdwi@ugm@molfé R diSoaRd aahgawerchainy equenceHsaigrias Eron_rythﬂ]@rmip
Hodgki n' s g8 |
0456PPEPThI Bt M G (Pugh SE BN 7, AEF et BRI Sraf GBI | o

conpr |seqogn@@ha9|asse&1uengetseletdn@d freh met@euprdanbrwyig@f Sﬁmlllmhmﬂrm@h
fragment of Paragraph 1, which antibody or_anti g@& bi ndi nah Fqunent

speci f3EQIPYNEi 32 It £haiinaR R peauaiieleS e840 Nk #g diou nDtN@:23

 nducee e [P G sebuBfite B8R S IR OB RO ST 10N ORY
[00451[11@@93@&5@%95012@ met hod of Paragraph 34, wherein the antibody or
antigen-binding fragment is adm nistered to a subject having an i nmune

di sor 46042410045 HdragreghaniTHzs mMérooi@idiodntitbodarcddgPardyrdgh whevtedreint lseid
! mmm?émtibody comprises a heavy chain CDR1 sequence of SEQ ID NO: 10, a heavy chain
CDR2 sequence of SEQ ID NO:13 and a heavy chain CDR3 sequence of SEQ ID
NO:16 and wherein said antibody comprises a light chain CDR1 sequence of SEQ ID
NO:19, a light chain CDR2 sequence of SEQ ID NO:22 and a light chain CDR3

sequence of SEQ ID NO:24.

[00425] Paragraph 8. The monoclonal antibody of Paragraph 1, wherein said
antibody comprises a heavy chain CDR1 sequence of SEQ ID NO: 9, a heavy chain
CDR2 sequence of SEQ ID NO:14 and a heavy chain CDR3 sequence of SEQ ID
NO:16 and wherein said antibody comprises a light chain CDR1 sequence of SEQ ID
NO:20, a light chain CDR2 sequence of SEQ ID NO:22 and a light chain CDR3
sequence of SEQ ID NO:24.

[00426] Paragraph 9. An anti-CD40 antibody comprising a heavy chain variable

domain sequence of any one of SEQ ID NOs:1 to 4.



di sorder is rheumatoid arthritis or system c | upus erythenmatosus.

[ 00453] Par agraph 37. A nethod of treating rheunmatoid arthritis in a subject
conpri si yoadnyna4sberi ng to said subject an anti body of PPRABQIIAPB042T
wherein said antibody is an antagonistic antibody that bl ocks the function
of CD40 in said subject. [00454] Paragrl#ph 38. The met hod of Paragraph 37,
wherein said antibody is adm nistered in an anount effective to inhibit B

cell (j entiation and antibaody iso swi.tching in.said subject. .

[ 004530AF G o SS80FARE 1ot hod A1 4P GUAGoRNPONnBPRSBa; aManbfb s s
adm nivgligpRAIdMaiRcfilRHBE ofhh§Bhke\dt SEQIIPMNOL 5 &y Beid e Nand. chenoki ne
production and up-regul ati on of adhesion nolecules in T-cells and

|
ToCT ongoass |0 SRurdorith 021 | OGIEFRR0s Mo for aidBPabn REARE RN, |
e o gt e
Tt eoneauerees iEER M Nlagerarsel' B iBie Thtne dve e siad I Ral 2t s libe
mat r i Xpredald, R EiveRs 85Q I Ak 29! AROISRE) IDARD:89Wes @&wew;%@@hgaﬂ@hrso

mol ecul es in non-inmmune cells in said subject. [0045 éPar agraph 42. The
met hod@nelf SEQr IByNG&PO6,3spetied; SEQIIR NRt3Dhaay SE HdMNWiSdt eespgciively; SEQ

o B NETa A RSOOSRl Qe AT ARk, SERY | BN O
Par agliragbective yWSE@ID NG5 1 SET) |D NE@:33U e Rictivagt SEES 1D NDIBRIHIFISEQ
arthritis and has been non-reBPonm ve to nethotrexate treatnent al one.

[ 00460PPeP Ak apprerdivetye Sisd HONQBBRAICagF DI WY):3GHeseeeivel; St RO:39
COrpr A EOAR NE%E E?'bg%%{ﬁl{eglt{’? in NO 4B SEEATPRG 38 rSEgdb &Gt e

adm ni'stratron and/ dr at1on m ra.

[00429] Paragraph 13. An isolated antibody or antigen-binding fragment that
specifically binds to human CD40, comprising a humanized heavy chain variable
domain comprising a framework region having an amino acid sequence at least 90%
identical to the amino acid sequence of the framework region of the human variable
domain heavy chain amino acid sequence of SEQ ID NO: 27, SEQ ID NO:28, SEQ ID
NO:29 or SEQ ID NO:30, and comprising a light chain amino acid sequence at least
90% identical to a corresponding light chain variable domain of SEQ ID NO:26.

[00430] Paragraph 14. An isolated antibody or antigen-binding fragment that
specifically binds to human CD40, comprising a humanized heavy chain variable
domain comprising a framework region having an amino acid sequence at least 90%
identical to the amino acid sequence of the framework region of the human variable
domain heavy chain amino acid sequence of SEQ ID NO:32, SEQ ID NO:33, SEQ ID
NO:34 or SEQ ID NO:35, and comprising a light chain amino acid sequence at least
90% identical to a corresponding light chain variable of SEQ ID NO:31.

[00431] Paragraph 15. An isolated antibody or antigen-binding fragment that
specifically binds to human CD40, comprising a humanized heavy chain variable
domain comprising a framework region having an amino acid sequence at least 90%
identical to the amino acid sequence of the framework region of the human variable
domain heavy chain amino acid sequence of SEQ ID NO: 37, SEQ ID NO:38; SEQ ID



WO 2011/ 123489PCT/ US2011/ 030427 - 117 - [00461] Par agr aph 45. The net hod of
Par agraph 37, wherein treatnent of said subject with said antagonistic

ant i - CDAowenniibas4sohas a superior efficacy to treat nment Pairtus20mob@rt exat e
al one, Enbrel alone, a conbination of Enbrel +methotrexate. [00462] Paragraph
46. The nethod of Paragraph 43, wherei'd3reatnent of said subject with said
antagoni stic anti-CD40 anti body has a superior efficacy to treatnment with

Enbrel , +MIX i lents o _have had an inadequate.response to

mec noMVarm & SEBEie 3eE aloRadibome iing Rulchbanai RVAS EREhS ST NaReRleASh ai ¢
ant i begy, icerfiddl ol £ESTEshdHic it MaliPBf YELNIANCRGsMEN conprising an
anti-TNF agent. [00464] Paragraph 48. The net hod of Paragraph 37, wherein

sai d host iS t hat {has %&@F hty : ;
non-rzgg%%{*]i ve thartége ?‘ CrrJf36rit with aarllﬁtantl- ﬁliFéjrggFeéréH L’I %ﬁ%@&gﬁ%’?@r&éﬁ aph
49. Thdaiitt siodulate pardagtiaplof 4Bokinesdiom shcellsnetthaicalzsemeeicd €2D40leat i ng sai d
subject with a reginen conprising treatnent with an anti-TNF agent in

conbi je0438] wi t ParaghpantAagoni Sthecarstiiody@MRaragtdgrotywh bR §aicPartigidigeh
50. The met hod of Paragraph 37, wherein treatnent of said subject with said
ant ag®&{q BUBKRN; C@é@d”éﬁ?i%@%ﬁﬂ%@ 20%up PR Sep T Wit ¢ reguetiampheRtralf t h
an antisTNEa@8Thg. [ 00467] Par agraph 51. The nmet hod of Paragraph 48, wherein
t r eat ment oP sai d subject with said antagonistic anti-CD40 anti body has a

superi fica r ment Wt ' ' | i . have
had arﬁ?%%@equatcﬁéar%grsa gﬁgéé to éw ea%?tﬁ%ﬁ:&ébgggﬁ%ﬁgwﬁ@T\Nhgreﬁ)r?tsa%qﬁﬁtlﬂm
produces inhibition of IgM and IgG production in a mammal at a concentration of 1

mg/kg.

[00435] Paragraph 19. A method of blocking the function of human CD40 in a
mammal comprising administering to said mammal a composition comprising an
antibody of Paragraph 1 in an amount sufficient to block a CD40 mediated immune

response in said mammal.

[00436] Paragraph 20. A method of treating or ameliorating graft vs host
disease in a mammal comprising administering to said mammal a composition
comprising an antibody of Paragraph 1 in an amount sufficient to decrease one or more
of the symtoms of graft vs. host disease in said animal.

[00437] Paragraph 21. The method of Paragraph 20, wherein said mammal
has an autoimmune or inflammatory disease selected from the group consisting of
rheumatoid arthritis, multiple sclerosis, proliferative lupus glomerulonephritis,
inflammatory bowel disease (IBD), psoriasis, idiopathic thrombocytopenic purpura (ITP),
Crohn’s Disease and systemic lupus erythematosus (SLE), Hashimoto's thyroiditis,
primary myxoedema, thyrotoxicosis/Graves disease, pernicious anaemia, autoimmune
atrophic gastritis, autoimmune carditis, Addison's disease, premature menopause, type
1-diabetes mellitus, Good pasture's syndrome, myasthenia gravis, autoimmune
haemolytic anaemia, idiopathic leucopenia, primary biliary cirrhosis, active chronic
hepatitis (HBs Ag negative), cryptogenic cirrhosis, Sjogren's syndrome,



[ 00468] Par agr aph 52. A pharmaceutical conposition conprising: (i) the

anti body or antigen-binding fragnent of Paragraph 8; and(ii) a

phar macewbcalp3mecept abl e exci pi ent. [00469] Par agr aph PE3/uA2@hasmateut i cal
conposi tion of Paragraph 52 wherein said antibody or antigen binding
fragnent thereof is conjugated to a-sddond agent. WO

2011/123489PCT/ US2011/ 030427 - 118 - [00470] Par agraph 54. The pharmaceuti cal

conposj ti o of Paragr h 52 wherei aid second ent a tot xi.c_agent,
o PRCUEET RO e elracgd, iRl TopoRs 7oy Pl apisoastardpeyale

pol ynlg}i,tﬁ@]&ﬁéﬂ@s@(é_ﬁgls?gt@ma%\égum@al n variable region am no acid sequence

of any of SE , I D NO 27, SEQ ID NO 28, SEQ ID NO 29, SEQ

o, 37 M 5 NSARIEREA S o MRS 8P hl0 TSR S et o

44, SHasirDebiDatelé arBEGs) D NO. 48, SEQ ID. NO. 50, SEQ ID NO 53, SEQ ID NO
57, SEQIDNO 58, SEQ ID NO 59, SEQ ID NO 60, SEQ ID NO. 61, SEQIDNO

62, SEAD4IVINO GRraG@hld3.NO. Ghe $EthB) N0 PaRagrEHQ 20 M@thd6 cobfgasing NO
67, %gEDNO 68, SEQ ID NO 69, SEQ ID NGO 70, SQIDNO 71, SE IDNO
72, Qysteningck seeond dorraperhs ageatpwl%teﬂrfrqrgdhatgéaurpsppﬁéttm@@f Ad

e”""d'a{*@a@é&tg 3 AEeas e bt & E@U@%&ﬁ"%”“%o%@?q@%‘ﬂﬁﬁﬁ%@é@éﬁg'@EQ P
NO. 41 reSESot DAYCRAS an SBEQ-CD20@MAS, SEQ | D NO 47, SEQ ID NO 49, SEQ ID
NO 50, SEQ ID NO 51, SEQ ID NO 52, SEQ ID NO 54, SEQ ID NO 55, SEQ ID

NO: 56,[06440]! D NPafdgraph@4.D NOA method HokdindiQo’ Pard P A anhercapakl’. A
use of an antibody of Paragraph 1 in the manufacture of a nedi canent for

bl ockilMAMRataryn $Qﬂ$eof0rh@1v&ﬁ'”¢ﬂ340€| ﬁ“S@aﬁ’ﬁmﬁl %éﬂ@arﬁmafi%ryﬁé?jﬁ%%n@r
bl ock ﬁ%? h
580; u%sugm(ﬁ):’f%an a%??%gg}étggﬁgg?égr%ggﬁﬁﬁcéloréﬁlrgsgﬁ acture medlrggment
for thgghi{l9 O PUIELIPHEE N9 99 mbth st Pgﬂasg?ﬁrﬁbf‘wﬂef‘?rﬁ”é%ld anti-CD40

antibody is administered by a parenteral route of administration.

[00442] Paragraph 26. The method of Paragraph 19, wherein said anti-CD40

antibody is administered intravenously or subcutaneously.

[00443] Paragraph 27. A method of inhibiting antibody production by B cells
in a human patient comprising administering to said human patient an effective amount

of an anti-CD40 antibody of Paragraph 1.

[00444] Paragraph 28. The method of Paragraph 27, wherein said human
patient has an inflammatory disease or autoimmune disease that is associated with

CD40-expressing cells.

[00445] Paragraph 29. The method of Paragraph 27, wherein said human
patient is suffering from an autoimmune disease selected from the group consisting of
autoimmune or inflammatory disease selected from the group consisting of rheumatoid
arthritis, multiple sclerosis, proliferative lupus glomerulonephritis, inflammatory bowel
disease (IBD), psoriasis, idiopathic thrombocytopenic purpura (ITP), Crohn’s Disease
and systemic lupus erythematosus (SLE), Hashimoto's thyroiditis, primary myxoedema,
thyrotoxicosis/Graves disease, pernicious anaemia, autoimmune atrophic gastritis,

autoimmune carditis, Addison's disease, premature menopause, type 1-diabetes



[ 00475] Par agr aph 59. The use of Paragraph 58, wherein said nedicanment is
manuf actured for the treatnent of an autoi nmune or inflamuatory di sease
sel ect ed woamte48gr oup consi sting of rheumatoi d art hri PCS/USpUlIB@ERE
sclerosis, proliferative |upus glonerul onephritis, inflammtory bowel

di sease (I1BD), psoriasis, idiopathic ¥®ronmbocytopenic purpura (ITP),
Crohn's Di sease and system c |upus erythematosus (SLE), Hashinpto's

ks TR ey AEBURRS A AU BRAIA o
2011/ bh3ARAECH dhARELEQ fa; pArkary biliafe@ffhosi, SARVET hrBRIRORSIERRIs (DS

|
1-di abetes nellitus, Good pasture's syndrone, nyasthenia gravis, autoinmune
haenolAg hegativegnirsptogenispeitrhpeis| sjegspeaisandipmerdsrmstomypyitis selerosiesna,

§ ogr B TG SrecocNut otisatel <Orebbbe s BN RGBT Sivemis i ve
di seas@gscdlitigcoi d | upus eryt hemat osus, and system c vasculitis.
[ 00476] Par agr aph 60. A use accordi ng to Paragraph 58 wherein said nmedi canent

furthgpog448TPr | Sesaragehody therprukbd f@}%HFbitﬁnf%i el §dWith AN XpRIRIng
consi sting ‘of a TNF-antagonist, a disease-nodi fying antirheumatic drug, a

CTLA4-huamaragoRiet andigeantdomprising eadpiristering thed amibedyi oCDaotigexbbinding

L0041 FLERRA BFReRLo°S JETEH L0, o LARERE], 37 ADBLE Rt e

[ 0047gbBaifiaanabmde2o/thésuman el lgfdce Eaagasiderd ivdreireihz Bialdthgredieament
is manufactured for use intravenously or subcutaneously. {00479] ar agr aph

63. A @dbedy a¢r antioeadnding HaagmeabHo 1then G0 namigeac inhikitofthe growte agient
for t%‘tﬁﬁé’rgmiﬁ&d}mhgf&eﬂgti body production by B cells in a human patient.
64. '

[ 0048 aragr ap A"use of an antibody of Paragraph 1 for the nanufacture
oxpr e300 hunad CRAEPe | o2 ethgs 8k At Aonibied Mol PR ARsRbehBly "or
Par agigstiddr, f esmbhsingeadhaeisteridgoto the subject the antibody or antigen-binding
fragment of Paragraph 1, which antibody or antigen-binding fragment specifically binds
to human CD40, wherein the binding of the antibody or antigen-binding fragment to
CD40 inhibits the growth or differentiation of cells of the CD40-associated disorder.

[00448] Paragraph 32. The method of Paragraph 31, wherein the cells of the
CD40-associated disorder are B lymphoblastoid cells, pancreatic, lung cells, breast
cells, ovarian cells, colon cells, prostate cells, skin cells, head and neck cells, bladder
cells, bone cells or kidney cells.

[00449] Paragraph 33. The method of Paragraph 31, wherein the CDA40-
associated disorder is chronic lymphocytic leukemia, Burkitt's lymphoma, multiple
myeloma, a T cell lymphoma, Non-Hodgkin's Lymphoma, Hodgkin's Disease,

Waldenstrom's macroglobulinemia or Kaposi's sarcoma.

[00450] Paragraph 34. A method for inducing depletion of peripheral B cells,
comprising administering to the cells the antibody or antigen-binding fragment of
Paragraph 1, which antibody or antigen-binding fragment specifically binds to a human
cell surface CD40 antigen, wherein the binding of the antibody or antigen-binding

fragment to the CD40 antigen induces depletion of the cells.



a nedi canent for the treatnment of a subject having a CD40-associ at ed

di sorder wherein the binding of the anti body or antigen-binding fragnent in
sai d nediwearzent128439CD40 i nhibits the grow h or differenrtcatisemiososeel | s of
t he CD40-associ ated di sorder. [00482] Paragraph 66. A use according to

Par agr aph 65, wherein the medi canent” i'® used for the treatment of cells of
a CD40-associ ated di sorder selected fromB | ynphobl astoid cells,

' | | ls, t | | I 1S, | | s, t at
Col T« 100451 col ReFBniain Sha- nediecepingd 8l EAROFER PA<iRata (BRnEod S anoy
cel | S ant¥6n 2kt HURRAEH HERRILARIART suoiba0nayih G AR AGiaRlr67 . The use

accordi ng of Paragraph 65, wherein the ne anent i s used for the treatnent

of chrigpa€oy yNp LG gukem a; Be N f,‘l@@ | aT
cell ﬂg%% ma, mx%@gkﬁ S L?#peﬁg{%héioozgt%(@s sség}swelﬁér%kfé@@ngho es
macr oglisdvdeér iseheamatoiapibsitis ®r systeona luudtrgticRzataguaph 68. A use of an

anti body of Paragraph 1 in the manufacture of a nedi canment for inducing
depl eff00453)f peRarhgraph 37.cel | A werhed of tleatingtrhbocataid atiritigan-Dsodjesy
fragnent of the med] cament specifically binds to a human cell surface CD40
ant i gERMRASEIG MRS iNgdih$akt sthiechmn BHHYOYY ANTHGERM rdiMBeeitgRcht to
t he [ | : : | : P ramn69. The
use ac o o R Bt o o B i SR et e
of a hept hawy i ne diso -
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r heumag cidiniarstévedt ins aar aswpshesfectivpus ianitithBmatibHifterchGdtY [dhar agtilbedy 71. A
use of an antibody of Paragraph 1 for the manufacture of a medi canent for
the tieAyRRAVitBRinghRsActBRISErthritis in a subject. [00488] Paragraph 72. The

use according to Paragraph 71, wherein the . . .
[00455] Paragraph 39. The method of Paragraph 37, wherein said antibody

is administered in an amount effective to inhibit cytokine and chemokine production and

up-regulation of adhesion molecules in T-cells and macrophages in said subject.

[00456] Paragraph 40. The method of Paragraph 37, wherein said antibody
is administered in an amount effective to inhibit activation of dendritic cells in said
subject.

[00457] Paragraph 41. The method of Paragraph 37, wherein said antibody

is administered in an amount effective to inhibit production of proinflammatory
cytokines, chemokines, matrix metalloproteinases, prostaglandins, and down-regulate

adhesion molecules in non-immune cells in said subject.

[00458] Paragraph 42. The method of Paragraph 37, wherein said antibody
is administered in combination with a regimen comprising methotrexate administration

and/or administration of Enbrel/Humira.

[00459] Paragraph 43. The method of Paragraph 37, wherein said subject is
a subject that has rheumatoid arthritis and has been non-responsive to methotrexate

treatment alone.

[00460] Paragraph 44. The method of Paragraph 43, wherein said method
comprises treating said subject with a regimen comprising methotrexate administration

and/or administration of Enbrel/Humira.



medi cament is for the inhibition of B cell differentiation and anti body

| sotype switching in said subject. [00489] Paragraph 73. The use according to
Par agr apiw@kpivif2essei n t he nedi canment is for the inhibitipom/uskolayseaki ne and
chenoki ne production and up-regul ati on_of adhesion nolecules in T-cells and
nmacrophages in said subject. [00490]'Fdr/agr aph 74. The use according to

Par agraph 71 wherein the nedicanent is for the inhibition of activation of

dendr i 1 I's | ' bj 00491] P h 75-Th di ng. t
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[0049%2%&9{@@8%%%%% use according to Paragraph 71, wherein the
|

medi c hation nedi canent to be adm nistered in conbination

W th [.men rising nmethatrexate adm ni stratiaon and/ or adm ni stration
of EniP8#63kirm r Do pesRHPar agridish TPIARE! /o8 SRt dind S ol ZEIEBR 9,
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application of the teachingS disclosed hereinis not to be limted in scope
by t hérespment ivdthe fndoeinelTX e atiebtsd wher dave hatheed inaggalsiss resplinsecttt i ons
Wil br@ twihh;( the capabilities of one having ordinary skill in the art in
| i ght FUPHE* €achi ngs contai ned herein and acconpanyi ng exanpl es. Such

o BB *HbGERE 1O T il B PagaRa whOeiS RN RSy ™
is administered in combination with a regimen comprising an anti-TNF agent.

[00464] Paragraph 48. The method of Paragraph 37, wherein said subject is
a subject that has rheumatoid arthritis and has been non-responsive to treatment with

an anti-TNF agent alone.

[00465] Paragraph 49. The method of Paragraph 48 wherein said method
comprises treating said subject with a regimen comprising treatment with an anti-TNF
agent in combination with said antagonistic anti-CD40 antibody.

[00466] Paragraph 50. The method of Paragraph 37, wherein treatment of
said subject with said antagonistic anti-CD40 antibody has a superior efficacy to

treatment with an anti-TNF agent.

[00467] Paragraph 51. The method of Paragraph 48, wherein treatment of
said subject with said antagonistic anti-CD40 antibody has a superior efficacy to
treatment with Orencia or Rituxan in patients who have had an inadequate response to

an anti-TNF agent alone.

[00468] Paragraph 52. A pharmaceutical composition comprising:(i) the
antibody or antigen-binding fragment of Paragraph 8; and(i) a pharmaceutically

acceptable excipient.

[00469] Paragraph 53. A pharmaceutical composition of Paragraph 52
wherein said antibody or antigen binding fragment thereof is conjugated to a second

agent.



WO 2011/ 123489PCT/ US2011/ 030427 - 122 - CLAIMS 1. A hurmani zed anti body,
wherein said anti body conprises a heavy chain and a |light chain, wherein
t he heavywohaim2ssguence and |ight chain sequence are seCeatsed1ifs@ntt he
group consisting of: a) a heavy chain CDR1 sequence selected from
the group consisting of SEQID NO 9 1tl<§3r‘ough SEQ I D NO 11, a heavy chain
CDR2 sequence sel ect ed fromthe group consisting of SEQ I D NG 12 t hrough

SEQ | vy chai sequence sel ected fro he u

consi J0PHETT SEREARE Tt hr i Mhers R Nal 7coBRaSion 8" paiSafie ha
chain v%élﬁwg@@@ndﬂﬁ eﬁ‘t |§ @l‘éﬁl &t P EHE-eaHdrea s eRABPMEe VI Fakig. of
SEQ I D NG 18 t hrough SEQ a 11ght chain CDR2 sequence of SEQ ID

the gloo 22;’5%%@%? %‘%Q %%ﬂ%ﬁ OO, SRPON 5880 el
of cl aianelle eigeameamirsaacid aegubody ot anpof SEQ 8D INGWVY ta haBECCIIRNG:2G4u8EECe of
chay n TeINR o RErel SOSEh PEOS NOUR RPNy 24 BEmhD UaPE o Les a

li ght nhagan s@?@lmsmqﬁ@cgEemSlﬁ@ 8P, NEd r@olssaf@,Eeh@ M@@&s&@\\@w@ of
SEQ I D NG 22 and |§EtcalnCDR35euenceo SEQ | D NG 24.

ant i bddy S(EfQ(tDeN(ai 42, gherd NOs 4¢dd St IDONY: 42riprQIOsNG: HéaSﬁQ:Hfél NOC@R,l

heavy iR BER Lt PuNG Sa T B RN S8 SRR 8", e iy 807"

conprisSEq @ Ncgfm @EQHDCNRJL 6% ASEOCKD NOS@Q SEOND® ND: e4) 88T IIDW(D“G@DRZ
sequence of SEQ | and a Ilght chai sequence of SEQ | D_NQO 24.

4 The IRiIPol: 6. c$'1:a@r1|1DlNQ/\/rﬂ ePRQskd b'Qm% bol(R HomPi €8sSEChEAWNOLHE n
and a%vymgﬁlﬁﬁs@ugéégr %F@%Nl%hﬁo 17; anze\?\zgpgienogaiSEQalntDi Ec?ihllS
VO 20][&64’?29]489P a{rggr%%%]éé)?’oélz An |so%ated polynucleotide encoding a light chain
variable region amino acid sequence of any of SEQ ID NO: 5 to SEQ ID NO:8, SEQ ID
NO:26, SEQ ID NO:31, SEQ ID NO:36, SEQ ID NO:41, SEQ ID NO:43, SEQ ID NO:45,
SEQ ID NO:47, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID
NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:74, SEQ ID NO:75, or SEQ ID
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[00473] Paragraph 57. A use of an antibody of Paragraph 1 in the
manufacture of a medicament for blocking the function of human CD40 in a mammal

wherein the medicament blocks a CD40 mediated immune response in said mammal.

[00474] Paragraph 58. A use of an antibody of Paragraph 1 for the
manufacture of a medicament for treating or ameliorating graft vs host disease in a
mammal.

[00475] Paragraph 59. The use of Paragraph 58, wherein said medicament is

manufactured for the treatment of an autoimmune or inflammatory disease selected
from the group consisting of rheumatoid arthritis, multiple sclerosis, proliferative lupus
glomerulonephritis, inflammatory bowel disease (IBD), psoriasis, idiopathic
thrombocytopenic purpura (ITP), Crohn’s Disease and systemic lupus erythematosus
(SLE), Hashimoto's thyroiditis, primary myxoedema, thyrotoxicosis/Graves disease,

pernicious anaemia, autoimmune atrophic gastritis, autoimmune carditis, Addison's
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[00481] Paragraph 65. A use of an antibody of Paragraph 1 for the manufacture of
a medicament for the treatment of a subject having a CD40-associated disorder wherein
the binding of the antibody or antigen-binding fragment in said medicament to CD40
inhibits the growth or differentiation of cells of the CD40-associated disorder.

[00482] Paragraph 66. A use according to Paragraph 65, wherein the
medicament is used for the treatment of cells of a CD40-associated disorder selected
from B lymphoblastoid cells, pancreatic, lung cells, breast cells, ovarian cells, colon
cells, prostate cells, skin cells, head and neck cells, bladder cells, bone cells or kidney
cells.



conprising adm nistering to said nmammal a conposition conprising an
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i ght chain variable region am no acid sequence conprises any of SEQ | D NO
5 to SreSicaMRO 8, foste I|n%|tm9rzef B sethdifferratiation @Edgawgdoqxﬂy @etymlmlrﬂ@m
SEQ IR @C@@ oSEQ I D NO 45, SEQ ID NO 47, SEQ ID NO 49, SEQ ID NO 50, SEQ
ID NOB 1D NO 52, SEQ ID NO 54, SEQ ID NO 55, SEQ ID NO 56, SEQ ID

NG 74, [Oéfé%]l D N(Ba?ggra%r 7%pTQ | DTI}Q %e according to Paragraph 71, wherein the

medicament is for the inhibition of cytokine and chemokine production and up-regulation
of adhesion molecules in T-cells and macrophages in said subject.

[00490] Paragraph 74. The use according to Paragraph 71 wherein the
medicament is for the inhibition of activation of dendritic cells in said subject.

[00491] Paragraph 75. The use according to Paragraph 71 wherein the
medicament is for the inhibition of production of proinflammatory cytokines,
chemokines, matrix metalloproteinases, prostaglandins, and down-regulation of

adhesion molecules in non-immune cells in said subject.
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[00492] Paragraph 76. The use according to Paragraph 71, wherein the
medicament is a combination medicament to be administered in combination with a
regimen comprising methotrexate administration and/or administration  of

Enbrel/Humira.

[00493] Paragraph 77. The use according to Paragraph 71, wherein the
medicament further comprises an anti-TNF agent.

[00494] The application of the teachings disclosed herein is not to be limited in
scope by the specific embodiments described herein. Indeed, various modifications will
be within the capabilities of one having ordinary skill in the art in light of the teachings
contained herein and accompanying examples. Such modifications are intended to fall

within the scope of the appended claims.
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CLAIMS

1. A humanized antibody, wherein said antibody comprises a heavy chain
and a light chain, wherein the heavy chain sequence and light chain sequence are
selected from the group consisting of:

a) a heavy chain CDR1 sequence selected from the group consisting of SEQ ID
NO: 9 through SEQ ID NO:11, a heavy chain CDR2 sequence selected from the group
consisting of SEQ ID NO:12 through SEQ ID NO:15, and a heavy chain CDR3
sequence selected from the group consisting of SEQ ID NO:16 through SEQ ID NO:17;
and

b) the light chain CDR1 sequence has a sequence selected from the group
consisting of SEQ ID NO:18 through SEQ ID NO:21, a light chain CDR2 sequence of
SEQ ID NO:22 through SEQ ID NO:23, and a light chain CDR3 sequence selected from
the group consisting of SEQ 1D NO:24 through SEQ ID NO:25.

2. The antibody of claim 1, wherein said antibody comprises a heavy chain
CDR1 sequence of SEQ ID NO: 10, a heavy chain CDR2 sequence of SEQ ID NO:13
and a heavy chain CDR3 sequence of SEQ ID NO:16; and wherein said antibody
comprises a light chain CDR1 sequence of SEQ ID NO:19, a light chain CDR2
sequence of SEQ ID NO:22 and a light chain CDR3 sequence of SEQ ID NO:24.

3. The antibody of claim 1, wherein said antibody comprises a heavy chain
CDR1 sequence of SEQ ID NO: 9, a heavy chain CDR2 sequence of SEQ ID NO:14
and a heavy chain CDR3 sequence of SEQ ID NO:16; and wherein said antibody
comprises a light chain CDR1 sequence of SEQ ID NO:20, a light chain CDR2
sequence of SEQ ID NO:22 and a light chain CDR3 sequence of SEQ ID NO:24.

4. The antibody of claim 1, wherein said antibody comprises a heavy chain
CDR1 sequence of SEQ ID NO: 11, a heavy chain CDR2 sequence of SEQ ID NO:15
and a heavy chain CDR3 sequence of SEQ ID NO:17; and wherein said antibody
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comprises a light chain CDR1 sequence of SEQ ID NO:21, a light chain CDR2
sequence of SEQ ID NO:23 and a light chain CDR3 sequence of SEQ ID NO:25.

5. A humanized monoclonal antibody or antibody fragment having a heavy
chain variable domain and a light chain variable region comprising the amino acid
sequences of SEQ ID NO:27 and SEQ ID NO:26, respectively; SEQ ID NO:28 and SEQ
ID NO:26, respectively; SEQ ID NO:29 and SEQ ID NO:26, respectively; SEQ ID NO:30
and SEQ ID NO:26, respectively; SEQ ID NO:32 and SEQ ID NO:31, respectively; SEQ
ID NO:33 and SEQ ID NO:31, respectively; SEQ ID NO:34 and SEQ ID NO:31,
respectively; SEQ ID NO:35 and SEQ ID NO:31, respectively; SEQ ID NO:37 and SEQ
ID NO:36, respectively; SEQ ID NO:38 and SEQ ID NO:36, respectively; SEQ ID NO:39
and SEQ ID NO:36, respectively; SEQ ID NO:40 and SEQ ID NO: 36, respectively.

6. An isolated antibody or antigen-binding fragment that specifically binds to

human CD40, comprising

a) a humanized heavy chain variable domain comprising a framework region
having an amino acid sequence at least 90% identical to the amino acid sequence of
the framework region of the human variable domain heavy chain amino acid sequence
of SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34 or SEQ ID NO:35, and comprising a
light chain amino acid sequence at least 90% identical to a corresponding light chain
variable of SEQ ID NO:31; or

b) a humanized heavy chain variable domain comprising a framework region
having an amino acid sequence at least 90% identical to the amino acid sequence of
the framework region of the human variable domain heavy chain amino acid sequence
of SEQ ID NO: 37, SEQ ID NO:38; SEQ ID NO:39 or SEQ ID NO: 40, and comprising a
light chain amino acid sequence at least 90% identical to a corresponding light chain of
SEQ ID NO:36.

7. A humanized monoclonal antibody or antigen binding fragment of an
antibody wherein said antibody or antigen binding fragment of the antibody specifically
binds to human CD40 having an antagonistic activity IC50 of less than 1nM and has no
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agonism up to 100 pug/ml in B cell proliferation and wherein said antibody or antigen
binding fragment of the antibody is further characterized in that the antibody or antigen
binding fragment of the antibody has an in vivo half life in non-human primates that is at
least 10 days; and wherein said antibody or antigen binding fragment of the antibody
optionally has a half-life in cynomolgus monkeys of greater than 8 days at a dose of less
than 30 mg/kg.

8. A method of blocking the function of human CD40 in a mammal
comprising administering to said mammal a composition comprising an antibody of any
of claims 1-7 in an amount sufficient to block a CD40 mediated immune response in

said mammal.

9. A method of treating or ameliorating a disease or disorder in a mammal
comprising administering to said mammal a composition comprising an antibody of any
of claims 1-7 in an amount sufficient to decrease one or more of the symptoms of the

disease or disorder in the mammal.

10. The method of claim 9, wherein the disease or disorder is selected from
the group consisting of: graft v. host disease, autoimmune or inflammatory disease, and
CD40-related disorder.

11.  The method of claim 10, wherein the autoimmune or inflammatory disease
is selected from the group consisting of rheumatoid arthritis, multiple sclerosis,
proliferative lupus glomerulonephritis, inflammatory bowel disease (IBD), psoriasis,
idiopathic thrombocytopenic purpura (ITP), Crohn’s Disease and systemic lupus
erythematosus (SLE), Hashimoto's thyroiditis, primary myxoedema,
thyrotoxicosis/Graves disease, pernicious anaemia, autoimmune atrophic gastritis,
autoimmune carditis, Addison's disease, premature menopause, type 1-diabetes
mellitus, Good pasture's syndrome, myasthenia gravis, autoimmune haemolytic
anaemia, idiopathic leucopenia, primary biliary cirrhosis, active chronic hepatitis (HBs
Ag negative), cryptogenic cirrhosis, Sjogren's syndrome, dermatomyositis, scleroderma,
mixed tissues connective disease, discoid lupus erythematosus, and systemic

vasculitis.
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12. The method of any of claims 8-11, further comprising administering a

second therapeutic agent selected.

13.  The method of any of claims 8-12, wherein said antibody is administered

by a parenteral route, intravenous route or subcutaneous route of administration.

14. A pharmaceutical composition comprising: (i) the antibody of any of claims
1-7; and (ii) a pharmaceutically acceptable excipient; and wherein the antibody or

antigen binding fragment thereof is optionally conjugated to a second agent.

15. An isolated polynucleotide encoding a heavy chain variable region amino
acid sequence or a light chain variable region, wherein the heavy chain variable region
amino acid sequence comprises any of SEQ ID NO: 1 to 4, SEQ ID NO:27, SEQ ID
NO:28, SEQ ID NO: 29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID
NO:34, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:
40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID. NO. 50,
SEQ ID NO: 53, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60,
SEQ ID NO: 61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65,
SEQ ID NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70,
SEQ ID NO: 71, SEQ ID NO: 72, or SEQ ID NO: 73; and light chain variable region
amino acid sequence comprises any of SEQ ID NO: 5 to SEQ ID NO:8, SEQ ID NO:26,
SEQ ID NO:31, SEQ ID NO:36, SEQ ID NO:41, SEQ ID NO:43, SEQ ID NO:45, SEQ ID
NO:47, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:54,
SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:74, SEQ ID NO:75, or SEQ ID NO:76.



