Attorney Docket No. PP20107.004 (035784/282916) ANTAGONI ST ANTI - CD40
MONOCLONAL ANTI BODI ES AND METHODS FOR THEI R USE FI ELD OF THE | NVENTI ON The
invention relates to human anti bodi es capabl e of binding to CD40, nethods
of using the antibodies, and nethods for treatnment of diseases nedi ated by
stinmulation of CD40 signaling on Cl340-expressing cells. BACKGROUND OF THE
| N\VENTION B cells play an inportant role during the normal in vivo immune

r esponstordey HEGKRL B8, PPE01990%ib15784nd201@)sur f ace i nanrunogl obul i ns on
specific B cells, triggering a 10 chain of events including endocytosis,
processi ng, presentation of processed peptides on MHC-class Il nol ecul es,
and up-regul ation of the B7 antigen on the B cell surface. A specific T
cell then binds to the Bcell via T cell receptor (TCR) recognition of the
processed antigen presented on the MHC-class Il nolecule. Stinulation
through the TCR activates the T cell and initiates T-cell cytokine
producti on. AANEAGONSErENTI-6BM0 MONOGIHENARAANTHR@PIERAND cel | is an

i nteraction between the ant | n and the B7 antigen on B
cells. Wien the above- m%@@bg%‘é;}rﬁﬁgl&r[é%@el ved, the CD40 |igand

- (CD40OL or CD154), which is not expressed on resting human T cells, is
up-regul ated on the T-cell surface. Binding of the CD40 ligand to the CD40

antigen on the B cell surfag oy : cell, causing the B cell to
mature into a plasm cell @%tﬁﬂn H |ﬁ§ﬁﬁ1@§@ .20 of soluble

i mmunogl obulin. CD40 is a 55 kDa cell-surface antigen present on the surface
of both nor riie izventiomedgtssthivenan antihoBecephbde of bindrig to £1240), methodat i gen

resenti.ng cells .t ARCs endothel ial cel monocyt | ¢ .and epithel.ial cells.
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Hodgki n' s di sease express CD40. CD40 expression is also detected in
two-thirds of acute ny i e ] d 50% of AIDS- rel ated

| ynphomas. Mal i gnant B%&*@%’ﬁﬁbs@éwmn f B-cell lineage express a
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MHC-class IT molecules, and up-regulation of the B7 antigen on the B cell surface. A

«

specific T cell then binds to the B cell via T cell receptor (TCR) recognition of the
processed antigen presented on the MHC-class IT molecule. Stimulation through the
TCR activates the T cell and initiates T-cell cytokine production. A second signal that
15  further activates the T cell is an interaction between the CD28 antigen on T cells and the
' B7 antigen on B cells. When the above-mentioned signals are received, the CD40 ligand
{CD401. or CD154), which is not expressed on resting human T cells, is up-regulated on
the T-cell surface. Binding of the CD40 ligand to the CD40 antigen on the B cell surface
stimulates the B cell, causing the B cell to mature into a plasma cell secreting high levels
20  of soluble immunoglobulin.
CDA40 is a 55 kDa cell-surface antigen present on the surface of both normal and
neoplastic human B cells, dendritic cells, antigen presenting cells (APCs), endothelial
cells, monocytic and epithelial cells. Transformed cells from patients with low- and

~ high-grade B-cell lymphomas, B-cell acute lymphoblastic leukemia, multiple myeloma,
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syndronmes such as X-linked | ynphoproliferative syndrome or Wscott-Aldrich
syndrone 10 (Thomas et al. (1991) Adv. Cancer Res. 57:329; Straus et al.
(1993) Ann. Intern. Med. 118:45). The CD40 antigen is related to the human
nerve growth factor (NG-) receptor, tunor necrosis factor-a (TNF-cx)
receptor, and Fas, suggesting that CD40 is a receptor for a ligand with

i nportant functions in B-cell activation. CD40 expressi on on APCs plays 15
an i npahtamd lyophetitioleakeanip, ansl Bodgkin’s disease ieypressdoDé6. ©0vR expleediprer and

cytotoxic T .| hocytes.. The CD40 r Lo | S express n jvated T
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proliferation and differentiation, antibody production, isotype swtching,
and3B- dpliferaigRory generati on. BRI EF SUMMARY OF THE 14VENTI ON Conpositi ons

and net hods gre j: i i i . stinmul ation
of CD40 si gr¥a '1'“%5%5%%%@2%‘%‘2@%%%&?%@@?&%2% ﬁﬁ%ﬁ%ﬁé@s aut oi nmune
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anti bodi es capabl e of binding to.a human CD40 anptigen | ocated on the surface
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anti body being free of significant agonist activity, wherein
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human B cel | I%errphoma cell line. Conpositions al so include antigen-binding

f r agentligapd withdmworianidonginns isBastliagavitien, (BAGrexpeassion enlARGsdayspr oduci ng

t hese anti bodi es nd.i.sol ated nuclei¢c aci,d | ecul e ncodi ng the am no
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i ncl udgs|yRipALSABS CTild CPUO BQRPOF istdxPRSsQIUIFABD TIRRS Acfiiibd ﬁ%d ]Qets, anti bodi es
ed for

in a pharnmaceutically acceptable carrier. Methods are provi
pr eventand infiamadrastilansmoeodh swade cebisd i G 4trepspters camilae bofound®@nof CD40

signalin opprising treatin he tient.wth a ntj - CD4 ti body or an
ant! geronrAd Ry rPLEmeSRine B ErlPld S0 ORGP ke i ot
acti vi tyn\WMrephdi@eelltypes. Binding of CD40L to the CD40 receptor stimulates B-cell

20  proliferation and differentiation, antibody production, isotype switching, and B-cell

memory generation.

BRIEF SUMMARY OF THE INVENTION
Compositions and methods are provided for treating diseases mediated by

25  stimulation of CD40 signaling on CD40-expressing cells, including lymphomas,
antoimmune diseases, and transplant rejections. Compositions include monoclonal
antibodies capable of binding to a human CD40 antigen located on the surface of a
human CD40-expressing cell, wherein the binding prevents the growth or differentiation
of the cell. Compositions also include monoclonal antibodies capable of specifically

30  binding to a human CD40 antigen expressed on the surface of a human CD40-expressing

cell, said monoclonal antibody being free of significant agonist activity, wherein
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a CD40 antigen on a human CD40-expressing cell. Di seases nedi ated by
stinulation of CD40-expressing cells include autoi mmune di seases, cancers,
and organ and tissue graft rejections. Lynphomas that can be treated or
prevented by a nmethod of the present 15 invention include non-Hodgkin's

| ynphomas (hi gh-grade | ynphomas, internedi ate- grade | ynphomas, and

| ow- grade | ynphomas), Hodgkin's disease, acute |ynphoblastic |eukem as;

ny el oMBgmifilrAfirCof syilRAeRcIdal ARibea i ratits i SdnBp &S binfiod WIHGRET as.
Particul ar autoi nmune di seases contenplated for treatnent using the nethods
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provi ded by CD40, ,and to deliver toxins.to CD40-bearing cells in a specific
25 rranrf@?l?g%ﬁ‘ﬂ‘&ﬂ@“g eWﬁF‘ﬁSﬁ@ﬂ@ﬁ@(&r‘%ﬁPﬂ}ﬂﬂ&F r PP ?3‘2‘,& and/ or
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cells in uman patient "are provi -as are iting the
gr owt h afibodiecmra ghaithacenficalyBccaitibié caxdiage. Met hods for i denti fying
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of  si gejetticeenLyaphamas ttactinbetyeatadior@xdvichietl byntraghed sf thagidsuitt y when bound
to CD4Q antigen. on human cells. In one enbodinment, the anti-CD40 anti body

or 1 adhisstion melydemopshifpdgkings lymphomis (igh-grade Jymphepass mb@misdiales CD40 ant i gen
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20  disease, psoriasis, autoimmune thrombocytopenic purpura, multiple sclerosts, ankylosing

spondylitis, myasthenia gravis, and pemphigus vulgaris. Such antibodies could also be
used to prevent rejection of organ and tissue grafts by suppressing autoimmune
responses, to treat lymphomas by depriving malignant B Iymphocytes of the activating
signal provided by CD40, and to deliver toxins to CD40-bearing cells in a specific
25  manner.

| Methods for inhibiting the growth, differentiation, and/or proliferation of human
B cells and for inhibiting antibody production by B cells in a human patient are provided,
as are methods for inhibiting the growth of cancer cells of a B-cell lineage. Methods for
identifying antibodies that have antagonist activity toward CD40-expressing cells are also

30 provided.
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15 anti bodi es designated herein as CHIR-5.9 and CHAR-12.12; the nonocl onal

anti bodi es produced by the hybridoma cell |ines designated 131.2F8.5.9
(referred to herein as the cell line 5.9) and 153. 8E2DI O. D6. 12. 12 (referred
to herein as the cell line 12.12); a nonoclonal antibody conprising an

am no aci d sequence selected fromthe group consisting of the sequence
shown in SEQ ID NGO 6, the sequence shown in SEQ ID 20 NO 7, the sequence
shown i n SEQrhdmbbddondd antibadies deipsed hereminwe aistroBECHinidy Kt GD4@ankd SEQ | D

NO 7, and both the sequence shown in SEQ ID N6 and SEQ D NO 8; a
monoc| oS ChaAstEBERAPCHAHEscHtiy eqwliBrpm 5o %ﬁ“&&hﬂgﬁg@%a eMbed fromthe

group LSt | g | ce shown

1"k PR h R aodOTM 5 B TN, ghdte BreRepbly M o0 FECI0T o
i n SEQ dHaulN@ & M5 MuidcBha) dofibdifcdtandamtigbobindinyefrapesmenthereshithataren SEQ | D NO
2 and SEQ ID NGO 5; a nonoclonal  anti body coggri sing_an am no acid sequence

e nf:cﬁdedsuﬁ;?blﬁ fmjeqiéni thequethodsef the ventianas¢ rapahls of sperdfieadly; baedisg innce
i St in.SEQ | D NO 1,
the: sectmrCAR iR prSiey g Suics o S puiR AN R B R O L PiG 1

NO 1 angpr3geant Rod¥tdicti ditdb@iixhbmbigoais0@ il itp e bsukf toIDAG agEEeAONOC] Onal

anti bodi és that retain the capability of specifically binding to human

CD40, aerdhwhirceellar &n enecembidimentn thieianhir{fDHbaniibedy atfragmen thayeofexchibiis t
t i st ivity .RTA0L/216 |.- -4 At t No.
pr20so7 bttt B epnd 2 CeA e A AR R ool A sune 1

Exap! egm@idigeattheRnatDaRintbolly bpfh@fient #arebficRRibits entdgsmaiQetigpgl anti body
that binds to an egl t ope capabl e of binding the nonoclonal antibody

pr oduc ewhégybauing ti dotgercen malignaat hamaB cgllsoviswblsmenasiatabody t hat bi nds

50t THREES Gl nhEREHEEs: DR s B BBy DS et oo wi t b
the aneﬂd:ﬁ&balﬁﬁwo@ﬁg%gi&iﬂk End-AiodidréitraBlycRERRL Hunv® RiiBddiegopssay; and a

monocl onal  anti body t is an_antigen-bi nding fragment of the CH R 1212
nmonoc| oadigerchindbifyagmentsifigreof. Examifler efgucnmponoriowl entibodigstarbtitti es, where

oDAg arigie SedaBlaprroil st PRk i cuBRigie, B8 manotloBat Abidietgoni ot
ant i bodirgguRl %y haRlohiatdlNGed AAMRES 30DFE Bes@efAbd RPGHISE adkifc! Osed

herein include antibodi es and antigen-binding fragments thereof that are
pr oduceatil limeShond d 438 BE2 dli0Ig6. 424 B dugberned|td hensmvas thercalhléneat2.12nal descri bed

herei n bel ow, and., i.ncl ude,. for exanpl nonocl.onal .antjbodies CH R-5.9 and
G R 12 nal Sligd¥ GuBRT sing B AT (ARG GEStoR S8 e Porbog ment o
the i ”V&Bbibﬁ’ﬁ% of thé E’&ﬁ%nég shbvadh SE IFRORY, ifEseqRElFe Bhéws b SEQUP a patient a
t herapeutically effective dose of a pharnaceuti cal
20  NO:7, the sequence shown in SEQ ID NO:8, both the sequence shown in SEQ ID NQO:6
and SEQ ID NO:7, and both the sequence shown in SEQ ID NO:6 and SEQ ID NQO:8; a

monoclonal antibody comprising an amino acid sequence selected from the group

consisting of the sequence shown in SEQ ID NO:2, the sequence shown in SEQ ID
NQ:4, the sequence shown in SEQ ID NO:5, both the sequence shown in SEQ ID NO:2
25 and SEQ ID NO:4, and both the sequence shown in SEQ ID NO:2 and SEQ ID NO:5; a
monoclonal antibody comprising an amino acid sequence encoded by a nucleic acid
molecule comprising a nucleotide sequence selected from the group consisting of the
sequence shown in SEQ ID NO:1, the sequence shown in SEQ ID NQ:3, and both the
sequence shown in SEQ ID NO:1 and SEQ ID NO:3; and antigen-binding fragments of
30  these monoclonal antibodies that retain the capability of specifically binding to human
CD40, and which are free of significant agonist activity but exhibit antagonist activity
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conposition conprising suitable antagoni st anti-CD40 anti bodi es or
antigen-binding fragnents thereof A therapeutically effective dose of the
anti-CD40 anti body or fragnent thereof is in the range from about 0.01

ng/ kg to about 40 ngy/ kg, fromabout 20 0.01 ng/kg to about 30 ng/ kg, from
about 0.1 ng/kg to about 30 ng/kg, fromabout 1 ng/kg to about 30 ng/kg,
fromabout 3 ng/kg to about 30 ng/kg, fromabout 3 ng/kg to about 25 ng/kg,
from aRgieh b3uh@idODY oaa@gthonaﬁmﬁm/deus Exr @Qﬂﬁﬁchﬁnﬂﬂdd{&m‘lﬁrﬁ&@% 15 ny/ kg,
or fromabout 7 ng/kg to about 12 is recogni zed that the nmethod of
t r eat naish indydcomonpslenal astlbﬁgl}éhddmdﬂ tetan&pntfnm cgpatde pheindipgube cal | y

dose oftaseioan aybARLProde R Bl TR OF ks 4 rOrREH A PP ot

t her eofy, %ls g’?és@ fal [gma% bei ng
Sui tabl e }ﬂﬁsﬁé‘%@?{ﬂiﬂ t tﬁg ]F? ds d@?%wmnﬁﬁ%ﬁy%%n%% fie
Mod5 f i (SEEQHDINO)IODhﬁEQ IBnN @k a stonaokonal affilodathai doodfiess witicthade, but are not

limted to, |mmnl ctive chi,nerjc.anti 30 Oanlb di es,
hunani i‘é‘ﬂwﬁlﬁpf‘l gﬁ%b‘ér 0 2 HOHRCHY Lﬁ'ﬂpé'é‘g@%qaﬁ"y“‘gg%%" ne anti-CD40

%&&?%ﬁ@e@%@%&ﬁﬁ%@fﬂg SRR A o R PR Py ™

R-12. 1anpraﬂmelfmgbmgrmﬁdmwnebambod16@4ihewth‘e lfiagsient retainscthe tapapilioyref cel | | ine
(Ranmos) . Figures 2A and 2B ill ustrate binding Fropertles of the CHHR-5.9 and
CHI R- 13pacificablyinthing tafhe humen CE4P@nggen. phase skifled ux the artregopnize thayand. Fi gure

I | bodies to
ceI1 sur?%‘i@ Bﬁhﬁﬁ%ﬂrbg\l/eesn g{%g%ﬂﬂgg?r %ﬁ@s%ﬁ%ﬁ%ﬁgﬁggiﬁgg% ?%tre 2B shows
t hat tmere&h&ﬁeanmlﬁlﬂnaahﬁgéﬂbm&mgmlgﬁmis tedrbo thbatisespiediicegonpet e of f CD40

li‘gand pre-bound to cell surface CD40. Figures 3A and SB show ADCC activity
of t he recemeiepatly uswesrstheds welhimasaumndhe art andalgsrdbrdoheseia belaPrand . 12 agai nst

cancer (frﬁﬁz | ﬂp HL) pati ents.
Enri che%cqﬁf gcferle%?n moégﬁgrrdrim%ﬂﬁ\?/oo unteer E@%%(h)rdh ® hi¥ ?g%ﬁ art er

| sol at iresdnitthdauyorétcedr after culturing overnight at 37C (Figure 3B) were
used as effector cells in this assay. As NHL cells al so express CD20, the

talet anti é@ﬁne @mbodrmeuwfrﬁhwwtﬂwmhoﬁ; oft«mmﬁommnsy of the candidate

rrAbs nstrates in vivo
ant; -t aaiibeD ayp %?“{rr%ﬁ‘t& onacl(Bli f gu%@’ e% gﬁ CHLR- 12. 12
conpar egm P@smmemﬁ;ﬁnsmg sintabRGntRoNGE Aiti-OP30 agekbdsde aﬂ@gbiﬁmdlﬁgogr aft B cell

| ynphonma ( Namal wa) nodel .
fragments thereof. A therapeutically effective dose of the anti-CD40 antibody or

fragment thereof is in the range from about 0.01 mg/kg to about 40 mg/kg, from about

20 0.01 mg/kg to about 30 mg/ke, from about 0.1 mg/kg to about 30 mg/kg, from about 1
mg/kg to about 30 mg/kg, from about 3 mg/kg to about 30 mg/kg, from about 3 mg/kg fo
about 25 mg/kg, from about 3 mg/kg to about 20 mg/kg, from about 5 mg/kg to about 15
mg/kg, or from about 7 mg/kg to about 12 mg/kg. 1t is recognized that the method of
treatment may comprise a single administration of a therapeutically effective dose or

25 multiple administrations of a therapeutically effective dose of the antagonist anti-CD40
antibody or antigen-binding fragment thereof.

The antagonist anti-CD40 antibodies identified herein as being suitable for use in
the methods of the invention may be modified. Modifications of these antagonist anti-
-CD40 antibodies include, but are not limited to, immunologically active chimeric anti-

30  CD40 antibodies, humanized anti-CD40 antibodies, and immunologically active murine
anti-CD40 anfibodies.
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Figure 5 denonstrates in vivo anti-tunor activity of nonocl onal antibodies
CHR 20 5.9 and CH R-12.12 conpared to that of rituximab using an unstaged
nude nmouse xenograft B cell |ynphona (Daudi) nodel. RC, resistance to tunor
chal  enge. Figure 6 denobnstrates in vivo anti-tunor activity of nonocl onal
antibodies CHHR- 5.9 and CH R-12.12 conpared to that of rituximb using a

st aged nude nouse xenograft B cell |ynphoma (Daudi) nodel . CR, conplete

regression. 25 Figurep hﬁﬁ‘ﬂ@sd ﬁt@sﬁdmgﬁ% ?eterm ni ng the nunber
i

of CD20 and CD40 nol ecules on Figure 8 shows

conpar at ive H@ﬁ@ oéhotwRebitidieg 6}!133111-3 Azhda@HIR- |1nu2mﬁmi@cloagladmbbd15mwdi | ynphoma
cells. gure sets forth the am no aci d _sequences for the |Iight and heavy

chai ns GD Qﬁémwmoﬁmﬂl@aﬁ linp ER3BeRIer (resi dues 1-20 of SEQ ID NO 2),

of SEQ 1 D B ol A Pl Siseleg b tien G0 CRORIST d CBBOIG c0s

(0337 8%8&8&&@1 aﬂltﬁ-ﬂjIMOCdihﬁbGdJ@é RIANE T figdl Bj 2AF Beowethaindingsi dues
1-19 of SEQ 11) NO 4), variable (residues 20-139 of SEQ ID NO 4), and

C(r)]nstamf 55 e CHL X %llgﬁmnogwllammﬁ)m Cﬁ’égm (d@p4Q prsvendavy Chﬁl n arfe
s .
he. BRI 80 6E R Sindi S Bt SeE AN R A OB s Pl PR 1LY S e e

resi duetnaﬂéclédwmadmida% 8@.&19&@ oﬁtCIpWhgd:ﬁrprelE&nmfm%%@shM@mo The conplete
sequence for this variant of the heavy chain of the mAb CHIR-12.12 is set

forth |n SEFighios 8& dd 38 shemeADEGantingty ofi thecoudidafe smmoelooal dnpbodibe | i ght

H%%@@f% 12 féalﬁ%td)&?‘%? PR e Db od S o TR yences

f0f th 01 6')’111@[ gﬁaﬂéﬁt&hﬁﬁﬁm foi‘xBn&n?alvEHEtée?a&ﬁ{re{tE&S' dues 1-20

of’ SEQ Iable (residues 21-132 of SEQ NO 6), and const ant
(resi dulesshbfigr 2aBtiof (BEQeI3B)NDaByr cudtyriog svahighhat HW@Iﬁflgumt%)rwea'ce shown in

20° 144 5P SeedlRonGET h i oA Ik SOl S5 e SR ESRIER NGy 7) 15
regi Onsfopﬁdxhﬁaﬁ‘ﬁ%‘ﬁ&aﬁ@?'mébeacﬁbi@y‘@f the cﬁcﬂd‘a&@mAb% %as-EBﬁlpﬁlleH &¥iflfthhe ©

constant region t h€ heavy chain of the R-5.9 shown in Figure 1 |
B rléfle:tfaﬂlmmbbstl tution of a serine resi due for t he al ani ne resi due at
position 15 of S I D NO 7, The conpl ete. se ence t hi jant of the
heavy chain EieRrsy - Or%ﬁ“flﬁ' “EJ “’S fgure 12

shows t4i¢ aﬁ@éfﬂﬁ- W&ﬁbgﬁt of ﬁ%ﬁmﬁ?@ﬁgam&geﬁﬁﬁdé Hﬁm§é"°r t
xenograft B cell lymphoma (Namalwa) model.

Figure 5 demonstrates in vivo anti-tumor activity of monoclonal antibodies CHIR-
20 5.9 and CHIR-12.12 compared to that of rituximab using an unstaged nude mouse
xenograft B ceil lymphoma (Daudi) model. RC, resistance to tumor challenge.
Figure 6 demonstrates in vivo anti-tumor activity of monoclonal antibodies CHIR-
5.9 and CHIR-12.12 compared to that of rituximab using a staged nude mouse xenograft
B cell lymphoma (Daudi) model. CR, complete regression.
25 Figure 7 shows the protocol used for determining the number of CD20 and CD40
molecules on Namalwa and Daudi cells.
Figure 8 shows comparative ADCC of the mAb CHIR-12.12 and rituximab
against Daudi lymphoma cells.
Figure 9 sets forth the amino acid sequences for the light and heavy chains of the
30 mAb CHIR-12.12. The leader (residues 1-20 of SEQ ID NO:2), variable (residues 21-
132 of SEQ ID NQ:2), and constant (residues 133-239 of SEQ ID NO:2) regions of the
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i sof orm of human CD40 (am no acid sequence shown in Figure 12B; SEQ ID

NG 10), and the coding sequence (Figure 12C, SEQ ID NO 11) for the I ong

i soform of human CD40 (am no acid sequence shown in Figure 12D). Figure 13

shows thermal nelting tenperature of CHHR 12.12 in different pH 25

formul ati ons neasured by differential scanning calorimetry (DSC). DETAI LED

DESCRI PTI ON OF THE | NVENTI ON " Tunor," as used herein, refers to all

neopl a I 1 : ign, and
| Sl 8ah b PATPOR] ThERAbAR R EDRI ST SRR Ot o7

At t y DK t(rdsalucP2039 6f SBQ [DOS67H/arRBaaient (fesaluce L4462 ahSBQ'TDAWA:4) cancer ous”

refer to or d i be the physi ol ogi.cal dition.in mamuals.that is
typi caIrFSIOEWéfthEl%?VY mti‘ieéﬁ} géd 9@6:0\[11 f5tHaH ve coBslanhreglonder cancer

|ncI ud Qﬁmﬁ) TRRRIRAR % g and

" rrrrungg?“{@a ?'l ﬁ%“ﬂ%?— ljﬂwfiijre y%gpr ot el ns %‘éﬂ\?l ng t ggﬁ%hh@ﬁst ructural
chasactserihstesidue fwthé elaﬁim‘eiréﬁxﬂle@spemhmblﬁ Msmmmacﬁmie@ompld@ an anti gen,
i mrunogl obul ins include both antibodi es and ot her anti body-|1i ke _nol ecul es
that | aeguengpfqrdhis vanentiof the hepvy clamy phibemadly CHHR (10612 ig et prth imSEQr e, f or
exanpl %ﬁggjduced at Iow level s by the I'ynph system and at increased |evels
by nmyel0ma The term "anti body" is used in the broadest sense and covers
fully asserrtmgﬁeloswmﬁdb sadilidnb@ﬂ)ttﬁd’l@%ﬂEHﬁlﬁ(Fx 02 S ant i gen (

e.g., Fab', F ( S|n? e chain__ant di es |abod|es) and

reconbiar a’f»‘éb@ﬁ"dé@a@d S%@Mébfoﬁ@eﬂllﬁb I&Rfﬂ #®nocl onal
ant ?body #\f:;q gﬁ%%ﬁh &%fa?x{:ﬁ? Eﬁldgg%?ﬂéésqgrd&’le ?fx }L{P%%%fpopul ation

ubst ant i'& geneous an anti bodi es

corrpr | $hAB CHIR-P9PThaltdadsr (éstduies M0 THEEKY BlU6Y, Q&nﬂﬂ@&bﬁﬂ&s natignal 1y
occurrin nut ati ons 15 t hat may be EI‘ esent I n m nor armunt s. "Native

ant i bodif %HO%W¢@0HSWﬁbﬁ9§d'éﬂ§dB 99 cf SEQHN0:6) thgiprs ofithe tighter i ¢

| t f abqut 150,0 t tical |ight (L
Ohat e S a0 S B EE L Aoy T BRsn 8 TEREEISAR g Aia®) | nicdd (5 h
heavy qhRidied¥0-984of SBOADANY: ] &id dohstendieRfiucyidd-874 HESEQTHNOG) disul fide

l'i nkages varies among the heavy 20 chains of different imunoglobulin
i sdbypasgiomsefithe\beary chaia arg @Wrblneﬁlﬁﬂfalléﬁ Ahs alteragfiNegongtagiragied fomt r achai n

di sul fi brld es. domai n (VH)
fol | owe ﬂgﬁlﬁ i} «gﬁl WE%aﬁp%h %hF%hffaq% ﬁe?g'ﬁt?agﬁ nﬁ“qﬁ’gs of 2 Vari abl e
domai n s&ﬁn@ﬂ%ﬁdﬁ@ﬂ)r(th/é)alaﬂﬂe eskivR St POMiticHOTES df&thmwwvhqnee@ﬂ letshe const ant
domain of the Ilight chainis aligned with the first constant domain of the

heavy ohatense fudhis n@nantgﬁthei!saﬁh@ham okihp AR ChHReT -9 i9 st Brthgn SEQUR h t he

vari ablﬁo%orral n of the heavy chain. Particul ar

20 Figure 12 shows the coding sequence (Figure 124; SEQ ID NQO:9) for the short
isoform of human CD40 (amino acid sequence shown in Figure 12B; SEQ ID NO:10),
and the coding sequence (Figure 12C; SEQ ID NO:11} for the long isoform of human
CD40 (amino acid sequence shown in Figure 12D).

Figure 13 shows thermal melting temperature of CHIR-12.12 in different pH

25  formulations measured by differential scanning calorimetry (DSC).
DETAILED DESCRIPTION OF THE INVENTION

"Tumor," as used herein, refers to ali neoplastic cell growth and proliferation,

whether malignant or benign, and all pre-cancerous and cancerous cells and tissues.
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amno acid residues are believed to forman interface between the |ight- and
heavy-chain variable donains. The term"variable" refers to the fact that
certain portions of the variable domains differ extensively in seqguence
anong anti bodi es and are used in the binding and 30 specificity of each
particular antibody for its particular antigen. However, the variability 1is
not evenly distributed throughout the variable domains of antibodies. It is
concent 1 al eory AR ZAGPEERM Ll f! rdbt1o BPAOLAR: BRHHOA5ICRA6PB2916) [ n three
segnents called conplenmentarity determ ning regions ( or hypervari abl e
r egi onsohditibn immiatmenals dhiat is ¢ypacailyahdratted zdicmyynregdited vell gmbitle donai ns. The
nore highly caonserved portions of variabl e domai re.called the framework
(FR) r%‘iaﬁﬁ’ée.s Ofﬁéme%{l”i‘&ﬂbé“%r?ﬂ [ﬁ@‘tﬁ‘;tﬂmpb@“ﬂé%@fﬁugﬁﬂla} i ght chai ns each
conprise fourt egi ons: | t - . LOWration,
connect ed byAtnﬁrB%%lg%%g, l%hh?%:l@ %l}]%sfgg%gw%gﬁ%‘écﬁﬁ%g%gg%éﬁéom cases

f or 1 ngtrpétutal eharadtixdstick.- While ntiodiss temhibit bidaingIpsificivy eeahantige@i n are hel d
together in close proximty by the FR regions and, with th Cf‘DRs fromthe

ot her  cmemosloBakas icide berheRtbadiss A ogier atihady- neJeriles thet MK site of

ant i boqj H%ﬁ i@s of ik - , pages

647- 66%’?ig gcfgg.ﬁgo:l)gﬁeﬁ)tlg%sn%i nsﬁé%re]&“rl]o ﬁ?\%lgﬁ/n?e[%}e’ | é%%ﬁ( ;!/{ t|0PJ1vlbi ndi ng an

ant i bodyvelgbythe Ianph gevem bl atdidrbdded levakibyusystdhact er functions, such as Fe
receptor (FcR) bi ngi n_g, Jart i ci pation of the antibody in antibody-dependent
cel lul ar t oxibsitenn "agpibedy Aansedrin the bypadest sense ad coverp flheasseralpdndent

cyt.at oxj ci t a el r l.at j.on. . Thet.erdn hypervari abl e regi on"
wndfl' CSuibidtes ARSdp Baghyts IR M (SO TRAF ST SR RS oy “That
are r espp&didy, diabodiedNindieBorhbinghtP@ptiddd oMy HSinY &d foRdgBingedi ON  conpri ses
anmno acid residues froma "conplenentarity determni r]gqre i on" or" CDR'
(i.e., resi dihedermy rganqclqnpt aigibody’ gs|uzpd herpigt refrap apjaghibedy abtained ght - chai n

hoavy- it PoR i BRI hmep i ahlis - S rNialet dlvae o e o
| muno |c@ﬂ1ipﬁi@ihﬁe|tlﬁﬁ RipRsdtioh atdidestical Ekdept for pessibldnatitalde badueting Matationa|

I nstitute of alth, Bethesda, MD) and/or those residues froma
" hytper Viatingy ke presspt (mingr ampws.dues 26- 32(LI), 50-52 (L2), and 91-96 (L3)

in the |ights;.ghain..variabl e domain and, 265.32( Hl 3155 (H2 and 96-101
(1) i n Cne BEE e R B B i pavali heRetlbalT) 2 vl
Bi ol .  19opRleiRsldd aboufT FBUIaons) Compbddd of 666 féRGcablight (19 SRaiNA&idabl € domai n
resi dues other than the hypervariabl e regl on 25 residues. "Antibody

f r agmedws idestiagiieaey dlishains dinchlighhchiain isdinkedtoi adsayy chiniebgrapl y t he
ant| 96399#1?%@%*@ o D! RRUE T RhRR: & aibiRad RhAGEs Aes BTN, altRIP) &S of

anti bo
20 chains of different immunoglobulin isotypes. Each heavy and light chain also has

regularly spaced intrachain disulfide bridges. Each heavy chain has at one end a variable
domain (Vy) followed by a number of constant domains. Each light chain has a variable
domain at one end (V1) and a constant domain at its other end; the constant domain of the
light chain is aligned with the first constant domain of the heéavy chain, and the light

25  chain variable domain is aligned with the variable domain of the heavy chain. Particular
amino acid residues are believed to form an interface between the light- and heavy-chain
vartable domains.

The term "variable” refers to the fact that certain portions of the variable domains

differ extensively in sequence among antibodies and are used in the binding and

30  specificity of each particular antibody for its particular antigen. However, the variability
is not evenly distributed throughout the variable domains of antibodies. It is concentrated
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i nclude Fab, Fab', F(ab')2, and Fv fragnents; diabodies; |inear antibodies
(Zapata et al. (1995) Protein Eng. 8(10):1057-1062); single-chain antibody
nol ecul es; and 30 nultispecific antibodies forned from anti body fragnents.
Papai n di gestion of antibodies produces two identical antigen-binding
fragnents, called "Fab" fragnents, each wwth a R?A012168369v1 -9 AttyDkl
No. PP20107.004 (035784282916) single antigen-binding site, and a residual

" Fe,” fﬁ%ﬁf&@&gn&ﬁl@éﬁleﬂ%ﬁﬁple%{én%ﬁﬁdétEﬁxﬁﬁEﬂg'rb%iMns Rd) s hapdrvagableadi | y.
Pepsin treatnment yields an F(ab')2 fragnment” that has two antigen- conbining
sites aregicns bethiihithelighiivhainahd thedwavy-chain nariabhe depasins. The'mere highdy mi ni num

St . 1 Sprstd PRt OR bl oy Chledope RRpoRaR PR BRRR e, O one

heavy- aRghRNGMAiINYr R Hea\rg?:rah@ngﬁt daRiehc anirjrﬁg tfourrmregmﬁa,' 18fely

association. In a single-chain FV species, one heavy- and one I ght-chain
var isabl alogtingi $-shaet doafiguratiar, ennregtedibykhte SDRS, ehidhl fenpdgipisde | i nker such

that the |ight and heavy chai ns can ssociate in a "di jc" structure
anal ogo%n?%q%é‘% O FORICRRSS CHARRE part Qgél&‘i é—gﬁ‘eep fm}cg‘“Pﬂﬂiegéki@] E‘E”hf i guration

that th : Ladl I Dok . ' ntigen-
bi i ng AT 2 el Bl 1 26e ity By HOTR Rl dih SRERYit B EIMIRoAIT | A0
conf er oth&tdhgin) ebntribthite go drdommidtiontof tHemntigen-bintlingaity of biavedéss (seeven a singl e
vari abl e domain an Fv conprising only three CDRs specific for

hal f of
an ant i bt epels(If 053) HH?W@@NP&I'%%QJM -z[epﬁ‘?ﬂ%?"ﬁé)anti gen, although at a

| o af fini i L 00 L Le. F t also

comi ns thelh}(g%(?ls an%gbsgﬁnggl%EgP%ﬂgHP?g%&@ﬁg%%d%%leﬁb{‘"?fg{]ﬁpconstant '
domai n £rfGigén, ik exhibit hadoly etlaienfuntiidns] sirb e Bt secdplof FcR) bimdikgb' fragments by
the addition of a few residues_at the carboxy term nus of the heavy-chain

CH donkarticipatins ofdheentibedy by antibpdy-dopandentsslflanioxicHy, EsONBAIRM. hi nge r egi on.
Fab' - SH_i.s..t- . . , i A , s re
of tne BURLPARFCGRNEREY BRehou il b Sl R 5% 00 oy

fragments orTkd tesh I"KypeevLiableqeid 66 Uwhen Wt herefif refablo thé em@ieadié t hat have
hi nge cystei nes between them Oher chem cal couplings of antibody
fr

nentegidagscofangstikebiitiat ampeespensitie farieatizgen binding. Thsdivesrvariphla regigmobul i ns)
f : i " i : : Leaphy distinct
o, Aok BB S BRSSURS 1SR EpARREADES d A ol R P BRLY st e

types, ca
sequencgs., edsidues 24-34 D BY; 30156 ARPR bid 89-D2 PEFAR e 0ghtichginaatifsle démdinsequence of
t he constant domain of their heavgl chai ns, i munogl obulins can be assi gnhed

to di ffandeir3{fbids¥yo5 (Hieped 41407 (N indjedrcavirhan darigile demain; Kabat
furt nert gt 630 Seafee B dleliner (B Ry Mo SRR BT PRICHAES® | 3% ©°
| 9A0 anSkrvice, National Institute of Health, Bethesda, MD) and/or those residues from a

"hypervariable loop" (t.e., residues 26-32(1L1), 50-52 (L2), and 91-96 (L3) in the light-

chain variable domain and 26-32(H1), 53-55 (H2), and 96-101 (H3) in the heavy-chain

variable domain; Clothia and Lesk (1987) J. Mol. Biol. 196:901-9 1.‘7). "Framework” or

-

"FR" residues are those variable domain residues other than the hypervariable region
25  residues.

"Antibody fragments” comprise a portion of an intact antibody, preferably the
antigen-binding or variable region of the intact antibody. Examples of antibody fragments
include Fab, Fab', F(ab")2, and Fv fragments; diabodies; linear antibodies (Zapata et al.
{1995) Protein Eng. 8(10):1057-1062); single-chain antibody molecules; and

30  multispecific antibodies formed from antibody fragments. Papain digéstion of antibodies
produces two identical antigen-binding fragments, called "Fab" fragments, each with a

RTAQ1/2168369v1 AttyDkt No. PP20107.004 (035784/282916)



30 1gA2. The heavy-chain constant domains that correspond to the different
cl asses of imunogl obulins are called al pha, delta, epsilon, gamma, and mu,
respectively. The RTAG|2169369v1l -10 AttyDkt No. PP20507. 004

(035784/ 282916) subunit structures and three-di nensional configurations of
different classes of inmmunoglobulins are well known. Different isotypes
have different effector functions. For exanple, human Igd and | gG&3

| sot y pesinglestitigen- bmdlhgmtty aﬂéwmdmat "Re8 Iﬁtaglmdli, sthesk naryd wfleots its alyiliyADCC)
activity. 5 The wo ‘| abel " when .used in refers to a detectable
conpouri@l cofstat l&?rFﬁ%’élYt Pepsin figatment 566‘3? g{agdg fagaent thatdis tHypatigeRt v to the
anti bo dy. The | abel maybe detectabl e
by Its&%@?ﬂ]ﬁ‘%sﬁégaﬂ §£t§%§a8§bleoh’gﬁ)§£ﬁglﬁln§?{nﬁ rescent |abels) or, in the case
of an enzyrra'mlsltabﬁimmmyamaioa ly Ymgmehetihiontails rcaiplers anthfena substrate
conpound or conposition that is detectable. Radionuclides that can serve 10
as det deeagnition and dindingsitq, dpa twerhain Eyspecies thisyegipnconsists obxdimer 9,  Re- 188,

Re- 186, o Rligadi-hn GHe (e i PrapBolath 43 fa, TG dopheh MdfioR! 7 Pe 2

non- det y=®suc a toxin gonist™1s used in the

br oade%ingwsﬁs@a FaRfedidds bikiesvanahd e digtit- ehaui hﬂiablkaddm:ﬂh kangs fully Dbl ocks,
i nhibits, neutralizes a biological activity of a native target 15

di scl os:@aialh@thelmkedrbytﬂ@nhlﬁ aﬁﬁtﬂellmkﬂbﬁ\lcbthﬂﬁ therltght sndbbeayfiehadnd can’ Carri ers" as

d h |, t t | t
ot abi |1 oset g "R AR GRSkt | BRT B SiacRl P Shefiss BUEME L her et at
thag dfb‘éﬂﬂ@uﬁaﬁ&ﬂthﬁ%@%é BN BAPYARMBE dogaﬁmtérbﬁ ®buiobosligal. ¥

acceptable carrier 1s an aqueous pH buffered sol ution, Exanplés of
phy3| olbmnyimatltqpmﬂnc emtfadsl of theaV piVardimien dlalldetidy, ibhef fie €DRsuohfeas phosphat e,

ci'trate, .suc ate d. ot her or.gan aci ds; ant I dan i ncl udi n
alscorblat’i”&‘t‘l‘fq %@(ﬁ gﬁ %ﬁ%’ﬁ?‘@%@ﬁﬁﬂaéﬁ\&ﬁ %f’i;é@l G’II ] .
pol ypemfidgan Fv%ﬂtrpeimg,onwmeaénﬁﬁw@ f@HEH& Bntigdf) Risithe atifityltgTTunogl obul i ns;

hydrophilic polynmers such as pol yvinyrpyrrolidone; amno acids such as
gI yci negcoghize and bind ms;lgal,azghmgh aduagmmrrm’ﬁmty thlayﬁlerﬁmnrenhmdmgGMarl des,

ccharid ot her .carbohydrat es i ncl udi n I nnose,

S rins; ﬁiﬁeﬁp%%%?l§° %ﬂ@ﬂ}{%@e@mm tdapam tﬂ%ﬁéf ﬁ%‘ﬂ dgg: 'I?’]Fﬁhnl toI or
sorb' t Qlonsttldora®t @1 $of:ﬁm¢e§waﬁ§1 ws@ragﬁeﬁ@@i%ﬁo%{lﬂmﬁa@ﬂ%@ﬂ c
surfactants such as VEEEN, poal yethylene glycol (PEG, and ur oni cs.

Admi ni she axtdllmn 3 rfewomtidnest t tire cavioxly' terompusorf th@h@vywhmhél‘gltdmmajxpeut ic agents

i ncl udes .si.nul t aneous (concurrent) a onsecuti v nistration in any
order . "RPUGING REPT 1A CYSEES HORY @?@l?or‘iiyc}'r“égeeﬁﬁg'of‘ agﬁd B6r gani smor a

eukar y%blgnﬁ%lnlhc%m &5/ Fab’ lhlmcm'ewgteﬂe PSsidhelt) bf flel cBh@hint @Bhaln¥ vkilat can be,

or has be used as a recipient for a
20 a free thiol group. F(ab')2 antibody fragments originally were produced as pairs of Fab'

fragments that have hinge cysteines between them. Other chemical couplings of antibody
fragments are also known.

The "light chains" of antibodies (immunoglobulins) from any vertebrate species
can be assigned to one of two clearly distinct types, called kappa (x) and lambda (N),

25  based on the amino acid sequences of their constant domains.

Depending on the amino acid sequence of the constant domain of their heavy
chains, immunoglobulins can be assigned to different classes. There are five major
classes of human immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and several of these
may be further divided into subclasses (isotypes), e.g., IgGl, IgG2, IgG3, IgG4, IgA, and

30 IgA2. The heavy-chain constant domains that correspond to the different classes of

inunﬁnoglobulins are called alpha, delta, epsilon, gamma, and mu, respectively. The

-10-
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RTAOU21 68369vlI - | | AltyDkt No. PP20107.004 (035784/282916) reconbi nant
vector or other transfer polynucleotides, and include the progeny of the
original cell that has been transfected. It is understood that the progeny
of a single cell may not necessarily be conpletely identical in norphol ogy
or in genomc or total DNA conplenent as the original parent, due to
natural, accidental, or deliberate nutation. 5 "Human effector cells" are

| eukoc Ginhsi E@@ﬁa tor functions.

Pr ef erg%fsﬁflﬁt eCt?eéF?“g&@%:ess al?H ggst-Féﬁi?llgloFﬁgf%géﬂgglrag%ggﬁt anti gen-
dependeinimasigiottids ateerie|Cmotvox i Riffeyent ADGEYs kefve diffeentfaffector fmctiBmsaanpl es of

human | eukocytes tha di ADCC i ncl ude ri.pheral, bl oqd nonucl ear
cell's (Bgm;mpﬁ% VERANERE Mﬁ@mtmﬁé pegial @89‘?‘5@%4&%‘6@?%%%‘?3

cosi nophyj : r ks, with 10 PBMCs and NK cells being preferred.
Ant i bod%éta{gﬁgwﬁg%)&%@ activity are typically of the 1g@ or 1gG3

i sotsype. Not Bhd Watd lisbet{theihéri wsed hereirsiefeas forpdeteptEblacuingoyeid oant i bodi es,  such

ADCC- nedi ating antibodi es can be made by engineering a variable region from
a  non-DgEsHivn thyds caugaied dircdy Pé@lﬁyﬁctmtaghww@ #has lg@enate g G3 i sot ype
const ant,_, kegi | "k geRr, "EER ar to describe a
recept orla]%etln%(? %ﬁ%ﬁ?ﬁ@fﬁé?&&i% gétﬁg)tﬁﬁgp & ga%%]elg@ﬁ" ljé‘?i‘)%so glépbr%g‘;?o &rred FcR is a

nat i ve- g@steBaElabileyan, inait cdvd beay eizymatic Ribel fiayeatalizRchémidakalichaionbi nds an
| gG anti bod% (a gamma receptor) and includes receptors of the FcyRI,

Fc) R11, ofaibrggierrompandair sompesitipn thatigidagcableeRadionuslidegthet cepgerve

2o b et el bl R IR B TR R B B ™
recept ozf') CuVd, B2 Ve@d Hdol 198 I THRITARMY might lafto He A4RARECiBRS ety Rh aBr i Marily

in the cytoplasmc donai ns thereof. Activati ng receptor FcryRII A contains
an i mmunxecept or tyrosi ne-based activation notif (ITAM in its cytoplasnmc

dommin I nhib i, = | . !
Cyrosi ne. basie oty BREFBI iRt ke FiRpachh the Bng FEUFBE ARERUBMEn ( see
Dacr on hdS$hftial R2rARINIblobes inwﬁmﬁﬂpﬁeuﬁﬁlige@%'b?&.@icaﬁ@ﬁﬁ% &f £ndiR¢irgpmd i n

Ravet ch and Kinet (1991) Annu. - Rev. Immunol. 9:457-492 (1991); Capel et
al .15( 19dmlodechhgreamen the trenstripfoar transthtide thergpds et at (1995) J. Lab. din.

Med 126:330-341.. X her Felts,.ingluding tho to identified in the
future, are P aisgd ﬁ‘f/re{rh d_?‘g? Hgﬂﬁg "“ﬁ%fyécﬁf.’pq%{gcm Sf e udes
the neofagilideRCBR LE nofBRiR 1o YR &l of fhahfiedd B@iﬁg l%ié}?bsf‘:@ thekdls af @nster of
maternal 30 1gGs to the fetus (Guyer et at (197 J. Immunol. 117:587 and

Ki m et dosagesaod podcentrationgsoiployzd: Ofien the pbysiglogiRalhGigeepteBig 68wikr isla At t y Dkt
N PR is e bR P TASE T R S o dhedty TSt Y Sl ke human

20  buffers such as phosphate, cifrate, succinate, and other organic acids; antioxidants

including ascorbic acid; low molecular weight (less than about 10 residues) polypeptides;
proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such
as polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, arginine or
lysine; monosaccharides, disaccharides, and other carbohydrates including glucose,

25 mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or
sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as
TWEEN, polyethylene glycol (PEG), and Pluronics. Administration "in combination
with" one or more further therapeutic agents includes simultaneous (concurrent) and
consecutive administration in any order. ]

30 A "host cell," as used herein, refers to a microorganism or a eukaryotic cell or cell

line cultured as a unicellular entity that can be, or has been, used as a recipient for a
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cells can be immortalized by infection with the Epstein-Barr virus (EBV).
However, EBV-infected cells are difficult to clone and usually produce only
relatively low yields of immunoglobulin (Janes and Bell (1987) J. |nmunol.
Met hods 100:540). In the future, 5 the immrtalization of human B cells

m ght possibly be achieved by introducing a defined conbination of
transform ng genes. Such a possibility is highlighted by a recent

demonst fabinBhaht\Rtok Beoﬁépﬁﬁﬁfer 201yBhcibhiiel ArTREIASEHhE Prctlent bE tpubuni t
together wth the SV40 |arge oncoprotein and an oncogenic allele of Hras
r esul t edriginaltdell that has bepariapsfectomv B isuclerstdodtbatthe pmgmmoé@smglelceﬁl and
fibroblast cells (Hahn et (1 Nat ur 0 40Q: 464- 468) . now

possi bl B3y &‘JHP“G% Y’B’re gfﬁ?lbf 1%5‘?—‘%“‘%"’(0&&{? OBYRTAR ECRATRIC Oért‘e Q%Jgabl e, upon
i muni z 16 n t he absence
of endo{g&éh l@}g ell%narsnljﬂﬁl 'ﬂ%a%n%?ggﬁiﬁ%ﬁl ?éc@&g%{/?ltadﬁ efpﬂ&i 'ﬂa‘("&g%S) Nat ur e
362:8255- 258; "Iﬂ;mﬂhﬁé@caﬁdeﬂﬂaawteukd%)thdtrebcpreEiemle drmee LR dndper¥dm Fi shwi |l d
et at (1996) Nat. Btotechnol. 14:845- 1; Mendez et at (1997) Nat. GCenet.
15: 146- afb@torduuctions sPrefaady, the cqllpexpesss atnleashﬁerﬁlﬂrﬁp FATY QUL adigeBuka et al .

2000 .
(2000) Mrsie coigleARt TloxiciyRRADTE hfef funciBi, U el 71 L2 o
t he honpak@sas tﬁﬁlneédm@mc@ hiRlue pedistibyal e d/meaiubleas @118 PRM®GYi on (JH)

gene in chiferic an ﬁerm ine nutant mce results in conplete inhibition

of endog@nmhlsﬂlanmib ,pn@mmmme@hwmm&mlsmnd(@g@@mlsr wh Natl. Acad.

an fth una e i munoegl obul i n
gen ar?]g@%; di\ﬁgﬁd&}ﬁﬁa Rrﬁ% ﬁé‘t%ﬂp ?f’r‘?:set%?tgﬁqﬁw¢% aftn‘@%p¥8amlﬂ?]%n of human
ant i bodjgse wg@po (334801ypeC 9otk 80 th AdhitB VidI R Iz6l ahd 9933 al¥iodied,

362: 255- 258) . ez et at (1997) (Nature GCenetics 15:146-156) have

gener at wha%IPCﬁen@hatmgmgmcmcamb@enadqw enghneeringhavirablpoggioniframan ant i gen,
enerates h affl n ant bodi,e achl d by 25
germ | i B0 ﬁh{% tofi b yarfblssHOR TReREH RaECLALTECHHASPF SThai 11 oci
intom W th deI etion into endogenous JH segnent as descri bed above,

These m ce (Xenol\/buse(r) 11 technol ogy (Abgenix; Frenont, California))
harlfor 1, 020deatenﬁs 'Htmmﬁphﬁéw'iﬁﬂﬁéiammdmsdeacdhe atmeptgvrﬂmpbmﬂi; hethel y 66 VH

enes, conple J ns d three different’ tant regions,
O o SE TRl angaabady’ cHbe REH R D AT e eni, pen REIE MMpdbver 30
Segm?nt§pre?é}f%d@6RQ§Bﬁéﬂmfr$lﬁdéiﬁi Ig@ﬁiﬁﬁd?(é@&ﬁﬁﬁgféﬁgﬁ:& ea?ﬁ mRlGgesC! osely

resenbl e that 'seen in humans in respects g gene rearrangenent,
assenbl secemor of thedichBI, FeyRIIRIMGAR 116 8@8tasscs, mludmga,llahc vhidantPRRD107. 004

0357841282916 ti bodi es referentiall ressed over
fandoge [@%WF?VEBE?@QUEE%O esedg‘f"@fqr%%rc'?’%ﬁéﬁ% E‘d§§§ @Mat prevents
geng) re%g.@zgg.g“ 2 tdr ") odhl FARIB T5n *i8ki¥Ring repibor, %dﬁ%&v@@in&nwd with an

antigen o I nterest.
acid sequences that differ primarily in the cytoplasmic domains thereof. Activating

feceptor FoyRIIA contains an immunoreceptor tyrosine-based activation motif (ITAM) in
its cytoplasmic domain. Inhibiting receptor FcyRIIB contains an immunoreceptor
tyrosine-based inhibition motif (ITIM) in its cytoplasmic domain (see Daeron (1997)

25  Annu. Rev. Immunol. 15:203-234). FcRs are reviewed in Ravetch and Kinet (1991) Annu.

- Rev. Immunol. 9:457-492 (1991); Capel et al. (1994) Immunomethods 4:25-34; and de

Haas et al. (1995) J. Lab. Clin. Med. 126:330-341. Other FcRs, including those to be
identified in the future, are encompassed by the term "FcR" herein. The term also
includes the neonatal receptor, FcRn, which is responsible for the transfer of maternal

30 IgGs to the fetus (Guyer et al. (1976) J. Immunol. 117:587 and Kim et a/. (1994) J.
Immunol, 24:249 (1994)).
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Sera from such i nuni zed ani mals may be screened for antibody reactivity 5
against the initial antigen. Lynphocytes may be isolated from|ynph nodes or
spleen cells and may further be selected for B cells by selecting for CD
138-negative and CDI 9- positive cells. In one aspect, such B cell cultures
(BCCs) may be fused to nyeloma cells to generate hybridomas as detail ed
above. In another aspect, such B cell cultures may be screened further for
reactivity =B8Rl aimbdi®rwid itha il intiBoAES" AR champhe Rochdting®ni N0
i ncl udes ELI Wwth the target/antigen protein, a conpetifion aSsay with
known agdlislbatlbeimimnbatlieidrty infeetianivith dre Bfstein-Baarans (EBVY. Howsvery o bi nding to
transi entldy_ transfected CHO or other_ cells that express the target antigen.
t

The pr eEBNtinfagied tellyare; diffignkt de clone and vwyalippiodpemenly pelativaly lavsyiels of r eat i ng

human 15 pat | S W ' '{Tﬁd | i si gnal i ng
on md@g’%@l‘gﬁi}g (Mééé%}lagaﬁﬂz?i% b@;"?'go\‘;‘% ‘v’%_}’{‘f@é’?g rﬁgﬁf h\g/)\n&te%ge’ant | - CD40
ant igodihe nioA@lizateAN hifhan B collh mi gt tposibly Ibe chibeed bye@iBaiciader eof , where
adm ni stration of the antibody or antigen- binding fragment thereof pronotes

a posi tdefined hembipetion ef wansfumieg ganehiSuch a@opsihilibns highlighted byageednt s net hod
of ther . Anti - ant i bodi syitable f use,in. the.net s 20 of the

I nvent i-@%%@@i’qq tggﬁgﬁ CHRTR! mﬁiﬁﬁfﬁsea%%ﬁ%rfug%F é’%@&r B’ﬂﬁ?l}?e surface of
a  humegy4eldohikopfoteih ARE aPbnigBiic hild8 OF HAGS Mskedinlthy hinYoridehic exhi bi t

antagoni st activity when bound to the CD40 antigen on a hurman
CD40- exgmeesiongp{aeithal iieaepithelial @RUfibroblast dells {Bahnaat ! {999 datdriendi ng

fragnments e f_are referred to, herein as ant ni st .anti- CD40
ant&ood‘ﬁ@é‘%g}‘s‘iﬁ' I 150930 Ressls idirpdiice Wg%@%glg&'ﬁi F’é‘ifgfl&t ¥he fully human
25 nono I til e o . -1 ' ow and

nmonocl oér;fé?ﬂ@’aur{tﬁ ?‘6%‘5@%‘%&?3%@ rﬁ%@%ﬁ%&(g ﬁrh é&ctag??@ﬁ(%%qg .nonocl onal

ant i boditeendeldif ikndo genaundimn@uibigiobilid prodiibtse(J sikiblobederial (t BR3)dVdrureecogni ze t hat
t he ant agonj st_apti bodi e nd t1gen-binding fra nts _of these antibodies
di scl os :WF%‘-?%?PH&%&ESE%FW&%@;?’& V. gﬁ’(ﬂ‘%"g‘gﬂf’kﬁg%;@swlggﬁ%ﬁts t her eof
Lhat arQopeidiCarldcRROMDA-RAKS Y. MEAd ot (1909) N1 Genl, KNOMISE gy art and

descri bed Hereln ow, and inclu nonocl onal =~ ’ant| bodi es
CHI¥ 5. Q9991\d/. Grinbe A2 MEPhJdn A8 1:h 528, Parairukeerand(2096) PyocpNaduded. Sci

RTAO / 2168369v1 -14- AttyDkt.No. PP20107.004 f035784/ 282916) _Anti bodi es t hat
have t heSORdRAY2dnsriseied in Sitite & s CRENJEBmal. Teder Bbdpts7 5.9 and

CH R-12 hnel ' ' t | & ' L hahindi ng CD40
and or - Beete s Beaniosbbuifac ihofi GRS ddifnrdl Slpas WWILE) 19, Tt
det er m jomindeplhar(Tarzeasin docyric anpgdrin-lincahytahnmeiresuéts inedrhpléldl R-5. 9 or
CH R-12.12. .5 using standard nethods. .

inhubition of endogenous antibody production (Jakobovits ef al. (1993) Proc. Natl. Acad.

20 Sci. US4 90:2551-2555). Transfer of the human germ-line immunoglobulin gene array in
such germ-line mutant mice results in the production of human antibodies upon antigen
challenge (Jakobovits et al. (1993) Nature 362:255-258). Mendez et al. (1997) (Nature
Genetics 15:146-156) have generated a line of transgenic mice that, when challenged

" with an antigen, generates high affinity fully human antibodies. This was achieved by

25  gemn-line integration of megabase human heavy-chain and hight-chain loci into mice with
deletion into endogenous Jy segment as described above. These mice (XenoMouse®™ IT
technology (Abgenix; Fremont, California)) harbor 1,020 kb of human heavy-chain locus
containing approximately 66 Vy genes, complete Dy and Jy regions, and three different
constant regions, and also harbors 800 kb of human « Jocus containing 32 Vk genes, J«

30  segments, and Ck genes. The antibodies produced in these mice closely resemble that

seen in humans in all respects, including gene rearrangement, assembly, and repertoire.

13-
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When these anti bodi es bind CD40 di spl ayed on the surface of human cells,
such as human B cells, the antibodies are free of significant agoni st
activity; in some enbodinents, their binding to CD40 di splayed on the
surface of human cells results in inhibition of proliferation and
differentiation of these human cells. Thus, the antagonist 10 anti-CD40
anti bodies suitable for use in the nethods of the invention include those
.nmonocl o ' ' ; oY | bbb d nornmal and
ol gnangt it it bt e AMGRD L RirbesBit A A GHenBE rioliel GO, 10 e
enbodi né¢letion inkadeginoaidg¢heanthabmei-ess génetrbarangementiin theentuide focus. ncr eased
anti-tunor activity relative to the chineric anti-CD20 nonocl onal anti body
15 | DECSwshBBice ke igppynizedwith an antigep ot partigulaniptanesti t h equi val ent amount s

of these anti j €S i/ .a I 158 I I<ng human

| ynphonma cel ﬁ&?%@?ﬂcﬂﬂ%ﬁ%&% | q@%ﬁ%ﬁ?&%’éﬁ%éﬁ@%%%&ﬁhggn Di ego,
Cal i § or giamist SeHRaCARIged. Limphdcidsanaybieizokated ffong tensinmodss btspaeens, al so
referred to as rituximab) I1s a chinmeric anti nonocl onal anti body

cont ai nfelly a:n@m@g fivgher bgrsglertad hor B eelis bingelec ing fmlcglgl 1&.11%?@5@&%01/% i abl e
i ' : ' i - D20 ' | DEC- 2BS8
20t 7" Spba Ao OB e R RO PR B B B

tr eat meft geRbrate IB/0RRASREs B dtdiled sBWr@r ade or fol licul ar non-Hodgkin's |ynphoma
(NHL) . The discovery of antibodies with superior anti-tunmor activity

conpar ed to R anetlieraspect sechuB deltiewlbrescmby he sareqmed fasthes foradactivity cancer
th f I h ticularly B | | 25 dgkin's | h )
sui 150! eeaiish BeitiabantiERm g aietao b Hodards paefetELEA S8 ng the human
UK tE | . ' ! \

urkitt wﬁﬁéyﬂﬂé%bgra@otﬁﬂl h cbmpgmdfmm @ith REGWA ¥Riaaeks bel Bind (RE Sltfeh of

enbodi ne anfi-tufor activity 1n a staged nude nmouse xenogr aft

t unor nimdkrest uidrig vitteebiidingito trhnsiatl i tsanpieced CHED br dtherecedis thie sxpredsdble her ei n
bel ow i n Exanple 17. A staged nude 30 nouse xenograft tunmor nodel using the
Daudi | {#F4haME®el | line is nore effective at distinguishing the

t herapeutic ' : ] ' | as
RTA01/ 21683G%élbl%ﬁ%ﬂ%ﬁ?@kbm%%g%61%052%8%%5%}11 de g %ﬁ]@%ﬂgé"st aged
- nodd  apdtiehsdvittddiséases insdibted biy atimallatioh ypf §1140rsigrating an@D40asprassioped a
measurabl e sjize. |n the unstaged npdel, antipody. dosi Ls initiated
gener al $§/15vi The; Iﬁe&%‘iﬁ)‘ﬂf"lf‘a b t W%‘Maﬁ“i ﬂg%\ﬁgtgﬁgvﬁﬂ’é“% Oh&t pabl e
tunor ig, < - -abidl | ' LRl tuxan(r)

| fé%t%(é’ﬁﬁ’. ing ;E%%P&R 'tlllééééf Qf]ere%ﬁnﬂtﬁgﬂ'ﬁﬁﬂ)ﬁf%% @ﬁbg&g& o8

(i.e. eased ahti-tunor activit staged nodel is a
st rong bindingdtagaient thateof pronands dymeditivei thérappmtionespohdeavidpe the eatiehty ef fective
than Ri tuxan(r). . Mreover n the Daudi mpdel, anti-CD20, the target for

R t uxaniidergaing:thisaeifed b fheray QﬁaﬁrCQgP paidhodigs suitahle fpxuse ithe mefiods i s cD40.

20  of the mvention specifically bind a human CD40 antigen expressed on the surface of a
human cell and are free of significant agonist activity, but exhibit antagonist activity
when bound to the CD40 antigen on a human CD40-expressing cell. These anti-CD40
antibodies and antigen-binding fragments thereof are referred to herein as antagonist anti-
CD40 antibodies. Such antibedies include, but are not limited to, the fully human

25  monoclonal antibodies CHIR-5.9 and CHIR-12.12 described below and monoclonal
antibodies having the binding characteristics of monoclonal antibodies CHIR-5.9 and

-CHIR-12.12. Those skilled in the art recognize that the antagonist antibodies and

antigen-binding fragments of these antibedies disclosed herein include antibodies and
antigen-binding fragments thereof that are produced recombinantly using methods well

30  known in the art and described herein below, and include, for example, monoclonal

antibodies CHIR-5.9 and CHIR-12.12 that have been recombinantly produced.
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By "equival ent ampbunt” of the anti-CD40 anti body of the invention and
Rituxan(r) 1is intended the sane ng dose is adm nistered on a per weight
basis. Thus, where the 10 anti-CD40 anti body of the invention is dosed at
0.01 ng/ kg body wei ght of the nouse wused in the tunmor nodel, Rituxan(r) is
al so dosed at 0.01 ng/ kg body weight of the nouse. Simlarly, where the
anti - CD40anti body of the invention is dosed at 0.1, 1, or 10 ny/kg body

wei ght of t | lﬂ.qiﬁ Hén 'd‘nH?(ﬂif'ﬁ ol so dosed at
0.1, 1, or ?ﬁld%ﬁ%g,d@glg‘ﬁ%@ﬁbve f oiact[%fe;ﬁgso%; vveOiBE:]ht 0 %E)ﬁlgb%ﬁge. 15 Wen
adm ni $tearPCHIR 11261 2nucdademtibedies tlog cadpetitivebr inteoldad with bindimpnTDBIOdi es of

the invention result in significantly | ess tunor volume than an equival ent

amount ag@/or Rind the pams epitapgs as EHIR 9,4 GHIR-A 12 Ong of skl somnoc! onal

"ol at1 Sbebtiapend anBIbOH Grfie e a GRS SIS POl AIRIAIEY oSCaye

i n §he y§ingdepididdaease xenograft tunmor 20 nodel using the Daudi human
| ynphoma cell line in the manner described in Exanples herein below and

can exhi bi t Vdbemihete antibadss bind CI34Bisplayasanethe surfaeeiof humen cellst puchty in  this
assay. This increased anti~tunp acg.i.vi.[ﬁg IS reftl ect.ed.in the greater

reduct i® “ﬁ“ﬁnﬁt‘i?ﬁ’%r‘%%? “@t?é%ff%&w 04 B8t o "5 body of the

| nvent isgibowlhidhis WRAHiIREInE % CDAO EHliyealofihe #RfBe 6f miBhdrloes tdshits FhUs, for

exanpl e, depending upon the length of tine 25 after tunor inoculation, the
nmonoc| amtdbitian tof podifer@ibiRaiddifferantintiexdli these hamtanwells. Tholsytire abtagonists about

one-third to aboyt .one-half _that. observed for an equival ent, dose of
Ri Eﬁxaﬁ{‘ﬁ‘ éD%ﬂtﬁ’@ﬁleﬂiS?‘F@%ﬁ’éé‘s‘?W ﬁme\é‘@gg‘zog@ﬁ“&"&e oR gm_l@eﬁ%oégu_r einvitro
the coneaRbicakl flivBllies At bﬁp%ﬂifﬁg@i;ﬁlé?ggfb}i@t@w&%oﬁﬁéﬂ Thaldfhs Of tumnor

célls in vitro in the presence o . For exanple, the anti-CD40
ant i bodiuman otlld drpressingrihe cell-surfact Olpd0i amtiger. ysi s  RTAO 12168369vI - 16-

At | yDkt No, _PP20107.004 (03578412 6) ..of . Daudi .cells at. . EC50 of |ess
than /2, and®peBf SP‘QBS‘FQ(?&’ ﬁ‘&ﬁ&“fﬁé‘%ﬁ‘%@”@@éﬂ?&’? I§¥epgoR ﬁ%hlg'&]oncent ration of
Ri t uxar | L . y - - t her

anti - C%éaasﬁljtl ?%%g%éf ;ﬁ}(ﬂ ﬁgfr%ﬁlegy %‘%@Bﬁ%ﬁgtgrbggﬁoﬂdgﬁ Pz(]:%n (g)lﬁmﬂgvi ng

si gfi f IDEQLCYB §rweladre antbhirhoraayivith Brastayed wiithadqaivileatmmmtss off théliet uxan(r) in

t he assays descri bed above include, but are not Ilimted to: (1) the
monoc| @Rlpodigh ingamde rayge xenperft fusor madel wingbumaan lymppema self binesc ) g

nonocl ' I.Si ' ' d fromthe
Or oup. TOBC-CHbY PR BRIRIL Sl e TS A P AR R OB BB | O8G0 1D
NO 4, thsilabbouelre the tradeftinte RO, aldoatferrtd & satjwenn®d) isra Bfeld allio 2 and SEQ

I D NO 4, and both the 10 sequence in SEQ ID NO 2 and SEQ |ID NQO 5; (3) a
monoc| &MA0 mansalens) apikadygoriining human 1gG1 and kappa constant régions with

20  murine variable regions isolated from a murine anti-CD20 monoclonal antibody, IDEC-
2B8 (Reff er al. (1994) Blood 83:435-445). Rituximab® is licensed for treatment of
relapsed B cell low-grade or follicular non-Hodgkin’s lymphoma (NHL). The discovery

of antibodies with superior anti-tumor activity compared to Rituximab® could drastically
improve methods of cancer therapy for B cell lymphomas, particularly B cell non-

25 Hodgkin’s lymphoma.

Suitable nude mouse xenograft tumor models include those using the human

Burkitt’s lymphoma cel! lines known as Namalwa and Daudi. Preferred embodiments
assay anti-tumor activity in a staged nude mouse xenograft tumor model using the Daudi
human lymphoma cell line as described herein below in Example 17. A staged nude

30  mouse xenograft tumor model using the Daudi lymphoma cell line is more effective at

distinguishing the therapeutic efficacy of a given antibody than is an unstaged model, as
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am no aci d sequence encoded by a nucleic acid nolecule conprising a

nucl eoti de sequence selected fromthe group consisting of the nucl eotide
sequence in SEQ ID NO 1, the nucleotide sequence in SEQ ID NG 3, and both
the sequence in SEQ 1D NO I and SEQ ID NO 3; (4) a nonoclonal antibody that
bi nds to an epitope capabl e of binding the 15 nonocl onal anti body produced
by the hybridoma cell line 12.12; (5) a nonoclonal antibody that binds to

an epit; Y i = 87 Of hh 1 i e in SEQID
G o R ARy ety SR R o SR THORmR i RAMRLE S W'tk the
-monoc| anedsugible dized yin @ disazed mrodel, antdexdy dbsing veinbiatdi gegemligasithiand (7) a
nonocl onal _anti body that, i.s an,anti gen-bi ndi ng fragnment_of the CH R-12.12
nmonocl cvant hAey eldggiosm 3?‘%*‘#%‘?%%@@9?3’%@!‘@?‘1 1 present. pbef Aalitywfpr ecedi ng

items (1)-(: : 3 : Mg 1IN pecifically
bi ndi ng&%%&? %%y %ﬁ%ﬁer@%ﬁ(}& %ﬁﬁ%@%“ {Oiér)ll &3@%%@%@%@?%‘5@%@@& es The
nongcl ofgded ddePRA senLifdrodbiof] tRi) theCrltiBody?will Phé @breahiempedicallpbl e 25

ant agoni st anti-CD40 anti bodies for use in the nethods of the present

i nvent i ffectivthihan Biurars® oMotepverlirtieDadi medeloati-e D28y tetargetyfohuman anti - CD40

I I t. bodi f. the | i.SQL the hybrid [
" nes. TouxsRl s S§5tesiad af tostpifl sulti 4 B HiofBT | BAS R EDAE™S o) ana O ©°
153. 8E2. D10. g veksivhient hBb@L" %ﬁm%ﬁmm@oaﬁSfﬂle idvehtiB®andRitdah® These

cell lines were created using splenocytes fromimuni zed xenotypic mce 30
cont ai ris ifended thesaare g Gosate admingdetcd oh a pas weiglit bases. Wwewheretl®i n | ocus

werid 1 B ApHRY R s e Aisad 00| ey AtEis! 3o 7 004
(035 784is¢R EPhE hurlhONER, 1EALENRAE bisH dbsi% DB FhORRUEEPNeightiGt hesul L1 Ng

hybri domas were sub-cloned several tines to create "the stable nonocl onal
cel | | imeweSSinitanky, Whert Zhe th€D48attibbdyotthe aiventitreisi dogahatiloh liraylthe pr epar ed

simlarly, using mce transgenic for human i nqQgl obuli.n |l oci qr by other
et hoddmihE RAY HoASGO e Mg BreddB e RBEHmegrl i KIBUPRE intle? deefdt and an no
acid s n ' ' - 12.12 anti body, and the
anm no Zg?’?’ggg%g{ cegts’]?e()S}éé{t vgﬂlogt;{hg%})g??g%%gﬁgﬁg@ﬂtug&é CHR5.9 antibody, are
di 461 osed. Myhen pdninisterbdin the nhieemansenenagiafl taeouaod« ssoher antibedieesfier ,

vari abl e, ., and constant regions for the |ight chain and heavy chain for mAb
CHI R- 12he mveption regylt maignificantlyless tumorgielupe thap an cguisalent apmqunt oee al so SEQ

ID NO. 2, | | i GhlB-12.12), SEQ ID
NO: 4 (czszalnp & e@gﬁﬁgﬁg’g‘g‘ﬁ?%‘? {ﬁ'gls’ﬁ‘ﬁelgl\%’& “E‘ﬁjgﬂ?ﬁ??r“ﬂ% @%-9?2612), a%d SEQ | D
NO 5 ( cxitipi®e tacleasiQUBERE cfeate M antistuimanhctvitytrélatiietaviiatobadrned withef\b CHI R- 12, 12

set forth in SEQID NG 4, where the variant conprises a serine substitution
for theqtivaknhdoseod Rijganvhepagsayed in ihpytaged gpds mouse xenograft tumor

20 model using the Daudi human lymphoma cell line in the manner described in Examples

herein below, and can exhibit as much as a 50% to 60% increase in anti-tumor activity in
this assay. This increased anti-tumor activity is reflected in the greater reduction in
tumor volume observed with the anti-CD40 antibody of the invention when compared to
the equivalent dose of Rituxan®. Thus, for example, depending upon the length of time
25  after tumor inoculation, the monoclonal antibody CHIR-12.12 can exhibit a tumor

volume that is about one-third to about one-half that observed for an equivalent dose of
Rituxan®.

Another difference in antibody efficacy ts to measure in vitro the concentration of
anﬁbody.needed to obtain the maximum lysis of tumor cells iz vitro in the presence of

30  NK cells. For example, the anti-CD40 antibodies of the invention reach maximum lysis
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NG 4). The nucl eoti de sequences encoding the |light chain and heavy chain for
mMAb 15 CHIR-12.12 are set forth in Figures 1 I A and 1113, respectively. See
also SEQ IDNO 1 (coding sequence for the light chain for mAb CHI R-12.12),
and SEQ ID NO 3 (coding sequence for the heavy chain for mAb CHI R-12.12).
The am no acid sequences for the |[|eader, variable, and constant regions for
the light chain and heavy chain of the CHHR-5.9 mAb are set forth in

Fi gures ( ete
sequenc%l‘J %1 ﬂg* ds?ts?g?e%&o r&bmgﬁfﬁg%ﬁ&) 1,%‘58@69 ?%gﬁge% @’ t g@pﬂ}ﬁléet e
sequenca)nfca{trgulaﬁommxm@nal n of mb CH R-5.9), and SEQ I D NO 8 (conpl ete
sequence for a variant of the heavy chain of mAb CH R-5 set forth in SEQ

| D NO 7, wheleaddiion tq ghq Iamo%@ﬁbmfﬁ—‘ed}’&fg&l%bz0&%%&@4%@@@&% he al ani ne

i R 5. Wit BtRLshie® by irdlor S it v iehbtoaptt SGles sBIRRL BRI, T1E AToC i ¢
8 P Cniq it hinolRE B RAIKED B thE Isabbdchonbal B¢ hlefide, butarpRati vel y. |

addi ti on to antagoni st activity, Is preferable that anti-CD40 anti bodi es

of t hi slimited t(1)che tmueclambtahtgbodmcmﬁéhyﬁfe lybridoma aglhiine12.32:@)ar cel | .

For exanpl e, CHRS5.9 and. CH R 12.12 a di es have ADCC activit
At or oy eiloRal apibod SPmBriging g0 ABIAG AR siHuERE SCRFiRddiow Dedren R 1o 1o )

ti bodj t
a0t | DO PP SAREASSRTRDIING Dot sOIhBORNET XEP4/ MELIGALEC, |
ALy 7kin 98Q _I[B’Eﬁ?liﬂiotﬂﬂfb SPQUEE i SBQIDA OB QD NO:6raw bt e

tl -Dlndln ra nts - I - o.a Ggytotoxin, a
e cmencs G sEQ THTNG 2 s SO A N0 C e meoclnal anbesEbraRan os. not el
her el 1 o ita TGRS 200 GLE B o2 TRRREHARE L nALYRRI o5 i nd

sal ubl e ype assays, prevent t CD40-1igand to

cel | - suehaare SEMéted o thd gtppaocesitthgy qfrtbemﬂmﬂldewk{heMmrBEQaamu,er m ned by
flow cytonetric assays.. Antibodies CHHR5 9 and CHIR-12.12 corrpet e wth
each ot ihenueleptids segidge inSKRID MW, mfbbothnﬂwemmeuzﬁEQamN dosl monocl onal

anti bo e C 6 /237 556,
et e SRR Polatnoiael diloRs R pindE Rl oalleYsshind

| NUIET NajbAsMnalRIibod & prdfucddbby mgwybﬁﬁ&ﬁ@eaﬁﬂne BB (5) 4 ineocidhiran Ant i - CD40
Antibodies,” filed Cctober 2, 2001 (Attorney Docket No. PP16092.003), both

of whi cintibpdy thet kinds tomﬁe%@wwg wridp 87 af thaeémingagid pegligncehen t est ed

sub] ect 5 SERHRNS §F b SEAIPRO 2P (G bhtlondt Gflooly PRI i o
Fur t her mBhic:lofatiriitod9 CHIR - Q‘ﬂﬂnﬁcohﬁ)ellﬁvdbinﬂﬁtg asmvmai &Y aanghoplophl f erati on

of human | ynphocytes from normal subg ects. The
antibody that is an antigen-binding fragment of the CHIR—IZ 12 monoclonal antibody or

j-

20  the foregoing monoclonal antibodies in preceding items (1)-(6), where the fragment
retains the capability of specifically binding to the human CD40 antigen.

Antagonist Anti-CD40 Antibodies
The monoclonal antibodies CHIR-5.9 and CHIR-12.12 represent suitable
25  antagonist anti-CD40 antibodies for use in the methods of the present invention. The
CHIR-5.9 and CHIR-12.12 antibodies are fully human anti-CD40 monoclonal antibodies
‘of the IgG isotype produced from the hybridoma cell lines 131.2F8.5.9 (referred to
herein as the cell Iine 5.9) and 153.8E2.D10.D6.12.12 (referred to herein as the cell line

12.12). These cell lines were created using splenocytes from immunized xenotypic mice
30 containing the human IgG; heavy chain locus and the human « chain locus (XenoMouse®

technology; Abgenix; Fremont, California). The spleen cells were fused with the mouse
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anti bodies are able to kill CD40-expressing target cells by antibody
dependent cellular cytotoxicity (ADCC). The binding affinity of CHR-5.9
for human CD40 is 1.2x10'8 M and the binding affinity of CHR-12.12 is
5x10-10 M as determ ned by the BiacoreTM assay. 20 Suitabl e antagoni st
anti-CD40 anti bodies for use in the nethods of the present invention
exhibit a strong single-site binding affinity for the CD40 cell-surface

cqui 11 BPYEIRRE STARESR CSien R EORRLE TH el BYGRIGRI (R HoRed' 5505150 1O,
pr ef er akdraPlimkeRSdreatd tHe sMbldmbfoclondl cellTiies 19 adeTBD}. YORter higitdiet@f8 M to

about 10.12 M neasured using a standard assay such as 25 BiacoreTM Biacore
anal ysi i the inyeRtawmay he prepazedisimilerlesiag micedrapsganis for bumpm t he

"Bl Aappl | cat dbopk” - Net h bed 0 can be used t
rodul BTSN AG &1 BT At mefipds Bt i FF gund G dsfeliersly, 76"

antisgen, " " CEOnJcRoBRE Qhd amfio ac%auedcés of b QRGMe R Fldn@ﬁffﬂ%m‘m@e

gl ycoprotein that belongs to the tunmor necrosis fac (TNF) 30 receptor
fam |y (2Erantibody,cad i emind.aSid fequamts dithe vEjableregdds afithe CHIPSS.971;

St anenkovi c et al 198 EMBO 8 0 cl. ark 1990) Ti_ss tigens 36: 33;
Bar cl ayﬂﬂé@’ odyappdigalosefl @e@wfula?ﬂg &3{3 SCQUBANSE o "t‘)lFa‘réJ?T85784/ 262916)
at (1997 e rﬁ:lgﬁn San
Di ego)) V\% %&%ﬁ%{%@ﬂiﬁgmﬁg%ﬁgﬁﬁghﬁ tfgfﬁ%%l vely sp?| ced

t r anscrarpset\outh aﬂFlgum%QWWﬂ%gee@ecth&il_}e Swamolsmmeﬁ(coﬁqﬂeﬁel rst isoform
(al so known as the_ "l ong. isoforni isoforml1") js exEressed as a

27 A0a i ssaueee aorﬁh@ Bﬁhfsfétﬁmmnyb@ Eﬁlael % @élﬁ@ Iﬂé@f (sorepke F@ﬁé f9%d as

GenBan | CGenBank
Accesshgnﬁﬁ%%%kgw%% l engg&eg%d%%&ﬁi% an Accessi on
Nos. X625i94t ¢ffile N4V Q@hanGd) mAMTCHIR-129 2 getgbgh al SEQ(IDEM@Q WthcQ]ient ed by the
f| rst 19 residues. The second isoform rﬁ&al so known as the "short isoform or

'i sof oryariapt Wmmm&wméebﬁgu@mmt@ Fneesidupataositiend Spef $EQID de (SEQ 1D

Access i o e ARE P BT helRrachbin? B Rk o SRS TERHE AN Cccntoa by

thesfi r@HIFﬂ-Q2ﬂQ%t§|$b¢$orthTih€Flg1ﬁé§!{3m&ﬁd1[3]9|r!é ﬂrdﬂjassaa‘aw&@ﬁ@mmousoforns of

human CD40 share in common their first residues (i.e., residues 1-165
of SEQ (p@hng)smeamfosé@ ligbt p@in for. mﬁFhSI‘HRe’c%Ws)o%ﬂdspﬁQ éﬁ?ﬁd@dﬂgthe short
I soform sho 1 tran cr| riant (SEQ
B NG SR B b g CHECTZATE e b AR SE Rheetat B, 1 i

shift; ed&Rr, f@ﬁﬁblﬁal ﬂﬂc@%ﬁnﬂ@@%ﬁ@ﬁr@lﬂﬁg&ﬂ eﬁmaaﬁmwdv@rchﬁﬂdﬁmescmas 9C-t er m nus
(residues '166- 203 of SEQ ID NO. 10) fromthat contained in the long isoform

of CD4AOmAbaresetfartsin Figures 10A and 10B, respectively. See also SEQ ID NO:6
20  {complete sequence for the light chain of mAb CHIR-5.9), SEQ ID NO:7 (complete

sequence for the heavy chain of mAb CHIR-5.9), and SEQ ID NO:8 (complete sequence
for a variant of the heavy chain of mAb CHIR-5.9 set forth in SEQ ID NO:7, where the
variant comprises a serine substitution for the alanine residue at position 158 of SEQ ID
NO:7). Further, hybridomas expressing CHIR-5.9 and CHIR-12.12 antibodi¢s have been

25  deposited with the ATCC with a patent deposit designation of PTA-5542 and PTA-5543,
respectively.

-In addition to antagonist activity, it is preferable that anti-CD40 antibodies of this
invention have another mechanism of action against a tumor cell. For example, native
CHIR-5.9 and CHIR-12.12 antibodies have ADCC activity. Altematively, the variable

30  regions of the CHIR-5.9 and CHIR-12.12 antibodies can be expressed on another
antibody isotype that has ADCC activity. It is also possible to conjugate native forms,
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shown in residues 166-277 of SEQ ID NO 12). For purposes of the present
invention, the term"CD40 antigen," "CD40 cell surface antigen," "CD40
receptor,” or "CD40" 20 enconpasses both the short and | ong isofonns of
CD40. The anti-CD40 anti bodies of the present invention bind to an epitope
of human CD40 that resides at the sanme |location wthin either the short
isoformor long isoformof this cell surface antigen as noted herein bel ow
The C4. - AV.E f f t f..cell types, as
25 desc%cgﬁélngﬁggm%g}e%ﬁ%%ﬁﬁpﬁ%m I'Sp g@ﬁ?IgHS ?Re %fthlgflgclg‘tognd "expressed
on the cyotokig @'thdrépeutit ageecriahradioadtive pietal ipwot fadivisotopehss HotdDhereihi gen i s
exposed to the exterior of the cell. The di spI ayed or expressed CD40 antigen
maybe fo8lPYy. or partially gl ycosyl at ed, By 'agoni st activity" is intended

that the sub i [ s wth a
receptor on ﬁ%gmﬁ%¢¢ﬁ§%ﬂ2 &g’%g n@ﬁ&g@ﬁ%ﬁ ? hbfc@h@gn 30 simlar-
to g tBEIE#?- e%séyeqiremﬁ tueaﬁﬁﬂn%wf (cbeomgsﬁpfoq;renssmaéwbho langand. An
agoni st of duces any or a , but not limted to, the follow ng

r esponsdispla® the mre-bwnd@mﬂegaﬂg azkdet@mmcl lysrﬁmw Nﬁtonmzo@wsom

AR LA BB I8 R Bt BT

up- r egul ity D1 S8, Gl Amﬁebt;@%nemﬁe%h%uﬁes&%d 1% %bh RS CD80/ 86 and

secretl on of pro-inflammatory cytokines such as - I'L- 12 and TNF. By
" ant agoApplication SeiialyNo.i69/ 23756 apetedt "agnanhbit5 G40 ﬁmabodz tﬁled ixtater an 5

ant . An oni st CD40 pr S 1N on of any of

t hel es%c?t@ggsmdﬁ%ﬂg’éﬁnﬁ?‘m@l ﬁHPR‘i"&“BPﬁ/%} (&‘Sﬁféo éggﬁéhot’-& Whehi st |i gand,
particu f50, e | t e or nore
oft the J?'Ztggl%)nses tgd&?ﬂﬁl?{‘(‘)@?ﬁ%f%@%@ﬁ@@%ﬂ? A(;)élﬁ%%b@ gggﬁ; @%99 35%

pr ef er adfl whiéh Ae Hebéin irkdbporiibd/by fiiBfenceningheipemiretyaiVhentetod A0 859 and nost
preferabl y 90% 95% 999%_or, 100% tlhods fobé 10 measurl ng ant i - CD40

ant i bod$ATesHgeropsebitary %‘Eﬁﬂ]d spyeal hpwpn CHRtjvity are

known t?.?f'gc 19k afits] eﬂlst'aﬂtlglfﬁf’e(%rhlb%ﬂgs' p&#ﬂ’l@ﬁm};@ E‘H[Rr§9 Ql% cHiRIH89 to,

st andar conpetlt ve bin g assays, assays nonitoring |nnunoglobulln
seciset | domdtyindhiceatrbsg proBfaatidn qfﬂmknahémphamlyteaf&ayﬁonrﬁamﬂijmtseamebt ke-B cel |
proliferatign assa s, T.cell helper assays for antibody production,

co- st i niftikediss agrable fodgil C&@rqxp&%saﬂs &ﬂﬁg%gw%,v aniihgdy depspdent sellyar

up-reg oy assays

di scl os‘é@ét?ﬁgltmg’?%gg%g}ég&élﬁgn@% ?Rﬁo%%éhﬁ@%“ Wm%er elﬁ?]‘ ]'PIncor por at ed
by ref esrpithe binBing £tigiey 6f CHIR-124309 5610 A, iay détgmhined by trdidcaer™agoni st
activity of at |east 30% 35% 40% 45% 50% 60% 70% 75% 80% 85% 90%
95% or3%%80% greater than the agonist activity induced by a neutral

su % ance orgRegp! An\(fgoﬁﬁp LﬂtngqLﬁ aﬂﬁgédféselgr bt ift'the methods of the present

invention exhibit a strong single-site binding affinity for the CD40 cell-surface antigen.

The monoclonal antibodies of the invention exhibit a dissociation equilibrium constant
(Kp) for CD40 of at least 10° M, at least 3 X 10°° M, preferably at least 10° M to 107 M,
more preferably at least 10 M to about 102 M, measured using a standard assay such as
25  Biacore™. Biacore analysis is known in the art and details are provided in the
"BIAapplications handbook." Methods described in WO 01/27160 can be used to
modulate the binding affinity.
By "CD40 antigen," "CD40 cell surface antigen,” "CD40 receptor,” or "CD40" is
intended a transmembrane glycoprotein that belongs to the turmor necrosis factor (TNF)
30  receptor family (see, for example, U.S. Patent Nos. 5,674,492 and 4,708,871,
Stamenkovic et al. (1989) EMBO 8:1403; Clark (1990) Tissue Antigens 36:33; Barclay ef
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20 assay of a B cell response. Preferably, "significant" agonist activity is
an agonist activity that is at |least 2-fold greater or at |least 3-fold
greater than the agonist activity induced by a neutral substance or
negative control as neasured in an assay of a B cell response. Thus, for
exanple, where the B cell response of interest is B cell proliferation,
"significant" agonist activity would be induction of a |evel of B cel

prol i f ey q697) tienbstyRidmBeh Fashk ook Bdedr SaiiemiOPredl SheBidgoP; fol d greater
than the Tevel of B cell proliferation induced by a neutral” Substance or
negat i Vivesafonnk of hamam€Ddpandbdeitty, alermtvelymplicdd teansenptvangitobihisn, f or

exanmple Igd, {hat does .n ind to 0 .serves as,the negajive control. A
subst argéﬁea'ﬁf’?"éé"e&f‘d@t&??pf i S%fstéﬁ%?% ﬂs&d?'?w&aﬁ'th%?ﬂgj’s%‘gﬁ?%?‘i an agoni st
acti Vi tw i, U2 500 o - i ivity

i nducedysggﬂgqﬁgtljsiera{r Fesg%ﬁs}u st anclééc%ﬁnrggég%o\@g@@#ti%(;ggp:{ eflggg% y not nore

t haf alifitst repotted aeGeBanklSédesrimaiNer CAA#B04 nadidentifiéasgscfatrel in 1% gr eat er,

oSS SR BMIIRSERIER L
e A BN LSO RO S

presentthd fie N tedfiluag. eTHY Reowf isélofii(Als6 Ribwi@nhe SthoadGbdfetthYordssofétired above
when bound to a CD40 antigen on a human cell. In one enbodi ment of the

i nvent i26his expres®d a6 8 2§dramino-agid iprecrsor pelypeptidy (EQAPMNOIL (Senfdarki cant

agoRpi st, activi i cell, .re T ngt her, enbodiyent of the

i nggnt i%Cﬁ@S{@%Mﬂ?%ﬁ %Pge%ﬁ@@ﬁggﬁ(‘%gﬁ a&? égcegflog ?\g’ﬁi fi cant agoni st
acti vi tNMi D5Z33pywhich alfe'has b BipRalaRGudAce RipreseRS@ B AR fiudt I sesidRésO I THeer at i on
and differentiation, or %er ation, differentiation, and anti body

pr oduc tpresuysor patypeptideeaf iseipis aimman{tPHdehare arroompanstbels fisty ant i body

po yor ORaresier b eSoiaon R oo X Ta G e RdP OO AR5 toa s, ana
f r agmepbfpbhfdeastiihSstoh idsfofA psholndh SEQ INNCAIY is 81ddaed by ReraRRHp \&hi ch retain

the antiden binding function of the parent anti-CD40 anti body.
pailfi cernanti(BEQIBINOtY) tihdt dacks a seding segnasnt.i wiichiteads toe tanshtjomframeant i - CD40 15

onos: ShEF SRS oIS S b P PSRRI oo’
ant i bodkg308 ¢ KEGED WO [(BHROm Mt cdntdThdEil th@lohResoféih OMEDH0 (C-Homihie

nonocl onal anti bodi es produced by the hybridoma cell lines desigpated
(=4

131. 2F8h®vw in resiflues §-270 of STk HD 21 e Fos purpossseofthepresentimvention,
153. 8E2. D1, 12. 12, eferred t.o herein, e cell, li, 2.12), deposited
o th ¢ R tiget s EeP o e sbEn ARAG S 8 o TR Eeposi « N
PTAg5548c0hRRRAoth/Bk ¥hort 4kl lofg RS AFTD AN THR QM- (TP 4tHbdRs 8fha™m no aci d
sequence sel ected fromthe group
present invention bind to an epifope of human CD40 that resides at the same location
within either the short isoform or long isoform of this cell surface antigen as noted herein
below.
The CD40 antigen is displayed on the surface of a variety of cell types, as
25  described elsewhere herein. By "displayed on the surface” and "expressed on the
surface" is intended that all or a portion of the CD40 antigen is exposed to the exterior of
the cell. The displayed or expressed CD4( antigen may be fully or partially glycosylated.
By "agonist activity" is intended that the substance functions as an agonist. An
agonist combines with a receptor on a cell and initiates a reaction or activity that is

30  similar to or the same as that initiated by the receptor’s natural ligand. An agonist of

CD40 induces any or ail of, but not limited to, the following responses: B cell

20-
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consi sting of the sequence shown in SEQ ID NO 2, the sequence shown in SEQ
ID NO 4, the sequence shown in SEQ ID NO 5, both the sequences shown in SEQ
ID NO2 and SEQ ID NG 4, and both the sequences shown in SEQ ID NGO 2 and
SEQ ID NO 5; 25 (3) a nonoclonal antibody conprising an am no aci d sequence
selected fromthe group consisting of the sequence shown in SEQ I D NQO 6,
the sequence shown in SEQfD NO 7, the sequence shown in SEQ ID NGO 8, both

t he se £LS: 2 D NG IR t he sequences
shown %g%&}%%ffgnd I(E)g I'D NO oﬁyg E E arltm)noéflzron a‘gl(:ﬁl éldy havi ng an
am no amemiosegpnerationaratypesivitghiag, mperbglla:tlmfcteneulfmdeeixptasswm oPMHC ng a
nucl eot | de seq | ect ed fro e roup conS|st|n nucl eot i de
sequencél %hgﬂﬁhjﬁ) ﬁéeﬂﬂffﬁf@'e tipn t‘i"ﬁfé’ PILQ%M Z8EQ I D
RTA0112 Vi q&%@ NC3, and both

t he seq%@ﬁ@gg é %g&g%%@g é@@%%%ﬂéﬁéﬁé agg“bﬁ%rnnnocl opal

ant isbodantiddaist. bARdatagenisro fAIDA®pe vanpaiicduds itiuotomef iy Minespoasdl  ant i body

produced by the hybridoma cell line 5.9 or the hybridoma cell line 12.12;
(6) a induesdibyrhindiag of bedyPD4hrpecemioriganagonint kgnd gseicadartyr ¢R40g Fassi dues

(7 o st 0 SefucB o BERUPAR U Hbrk B ek Shiitho iy s%bvaﬁﬁgté’dyo e
CH R- 5. By 8%, (¥%:Rt503, 2%, 15%, 300413304, ipraferablyl 4094, 4392 SO%Y 55%N60%Smoae MoNoc! onal

ant i body that is an antl/f%en bi ndi ng fragnment of the CHR12.t2 or CHR 5.9
rmnocl opraferably V8i60§0%y 81 heardanesy preierabiy iodh, 334, 98h phb¥l%es Methpdg fascedi ng

S ot AT Bh et lil 12

Ant | bodi@%ity hR 1808 LS bt ARftin fHeHe: ARLALGGH, 65t At A6l IRRRA Beggidar@nd for use
in the nmethods of the present invention can be produced using any antibody

pr oduct commpetigive bmdkwgcamaysmssab&‘s fohmenitaingshinkynoglobtlire sexrdtion By Qelbol ycl onal

Contal nbiig PRUTCRIO s Breraniake fesl AR ot Lsohoaet  ani mal

prefer a&'sé’ys%f@ﬂﬁ%d bﬁiducﬁ&p@bisnmqrana%ra cBﬂlaﬁmf@raﬁén &@&}ss afd &sPeferred for
the prepdration of” polyclonal sera due to the vol une of” serum obt ai nabl e,

andl % hefoavpirégibationtof B ¢l dctivaticsdmankers- Sabidot exanpleasach apoats daseldsbbi es. 20

boat | noRAAIES FHEARAGS BRI St Po, AR ROt RRstielalt . oo col 1s

expressi ng Wﬁgﬁﬁe G?Qnﬁs‘i a&t’i\fit)hg‘iﬂi&i?ﬁﬁ@n abOMIMCERL Ot §a35 Rop0 be
performed by mx ermul sifyi'’ng the antigen-contai ni ng sol ution in

sal i ne, 35%54&% A5y, SIO%, &YadP%y dhte, BUGhSHS, 9T LiYe oz 1&6%@%@ thatj theant , and

injectin he xt.u emul si.on. parenterall ener al )
J ag%n}st actlrglty induced jé;yam:utra.l Subdisnce Or negativ cé ol a8 mca.syured n an

20  assay of a B cell response. Preferably, "significant” agonist activity is an agonist activity
that 1s at least 2-foid greater or at least 3-fold greater than the agonist activity induced by
a neutral substance or negative control as measured in an assay of a B cell response.
Thus, for example, where the B cell response of interest is B cell proliferation,
"significant” agonist activity would be induction of a level of B cell proliferation that is at

25  least 2-fold g’rcéter or at least 3-fold greater than the level of B cell proliferation induced
by a neutral substance or negative control. In one embodiment, a non-specific
immunoglobulin, for example IgG1, that does not bind to CD4( serves as the negative
control. A substance "free of significant agonist activity” would exhibit an agonist
activity of not more than about 25% greater than the agonist activity induced by a neutral

30  substance or negative control, preferably not more than about 20% greater, 15% greater,

10% greater, 5% greater, 1% greater, 0.5% greater, or even not more than about 0.1%
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25 subcut aneously or intramuscularly). A dose of 50-200 g/injection is
typically sufficient. Immunization is generally boosted 2-6 weeks | ater
with one or nore injections of the protein in saline, preferably using
Freund's inconplete adjuvant. One nmay alternatively generate antibodies by
in vitro i munization using nethods known in the art, which for the
purposes of this invention is considered equivalent to in vivo inmunization.
30 PolYy, Fla,j,a@ i : i j b BN imal into a
gl ass oé-l%g ast | gka?gﬁl?%ﬁllg}@h%(%gub t?ﬁ%lﬁéaﬁgwgﬁg%%&g}[dgﬁc f%lrﬁg%)ﬁsne hour ,

f ol | owadedsyredrin abasdapgf aB bl rhspond. THEADLEAHSGAEOVD40 2@t ibatdiesDistfNm

Pp20107, 004 (035784/282916) 18 ho%f:s. The serumis \recovered@t‘}?ﬂ/ﬂ
cent ri fthgHethiods g thg preseniigyentiog arg,free of aukygonishgefiiity a5 motedaboker bl eed

R L e A o
r ef &r enggagobist &itl-U'D4vegtibrbas fiea oDslpmigcat apomist acipiby inayne B eslbnbi ned into a

bacul ovirus using transfer vectors, The plasm ds were co- transfected with
wi | d- t igEPopaR uingypthgs emkpdimeniofdhe mventjonsthe pptagomst antitCiB4@ antihadydss - i nf ect ed

ronoc TR A4S AR oo SBRREL S
obt a nﬁﬂ" ifefifion aR@ Rtk RoR  orrélibatibh, JifftemMpmBgcRAamEbAGy ant i bodies, i . e.,

the individual antibodies conprising the population are identical except
for poswbdiadionht ural ly occurring nmutations that may be present in mnor

. Th i s pot. L. di h Ci f th
anthody. " Tras b Rerdn XGRS holr i Riniestt ShoRRRSL LR aRPitealy o gront s
such asrebdhizes RI0B40 B\oclld3RHacenfiges in¥lidihy i dbihl bh€hMs, #@Rodbmli NY

function of the antibody. Monoclonal antibodies 15 are hi %hl y specific,
bei ng dintibodies] sagdd-eisin antbiodigh cind Atagments dhes¢aleuch asdiab, F@ab)Lb4mndel |  surface

(pol y cluheh bl iy i B B ERine o af I ot bR CRy crome

ant i bodjn@ody. @£ pBHculZTBRlRSE tokh pREGIInEREST e 'ﬁl?é":itﬁaéoﬁm apepsp each

monocl onal antibody is directed against a single determ nant on the
antliSge rntifbdiendis Isedrheram Hut Stonalle binddigchasterisécsolf dhampaecloal 20 t he

ot i bodAuBedigs GRgR 4 Ehd et 18 T St A0V chneh PRES RO Re AR Bt he
ant | bodiot Mnifi%o (HRAbAG O 1TRE AfocliRll afHRARk Brodube BPRAIBABkmAN! | bodi es

to be used in accordance present invention nay bé nmade by the
hybri dow limes fesiizriatadsi3 1 REFS GG Gelgmby to Ikotihes thetcelllline 609280 Nat ure 256: 495, or

ey, e g BRI e DA R0 29 (3P 15, Bosbh b T D1
2{1@0*30%@1:% PalcRPDESISRNG. BT A-§54P i IR Eent BEFsitRes! PTA-554, i&pastieRs; C ackson
(2) a monoclonal antibody comprising an amino acid sequence selected from the group
consisting of the sequence shown in SEQ ID NO:2, the sequence shown in SEQ ID
NO:4, the sequence shown in SEQ ID NO:5, both the sequences shown in SEQ ID NO:2
and SEQ ID NO:4, and both the sequences shown in SEQ ID NO:2 and SEQ ID NO:5;
25  (3) a monoclonal antibody comprising an amino acid sequence selected from the group
consisting of the sequence shown in SEQ ID NO:6, the sequence shown in SEQ ID
NO:7, the sequence shown in SEQ ID NO:8, both the sequences shown in SEQ ID NO:6
and SEQ ID NO:7, and both the sequences shown in SEQ ID NO:6 and SEQ ID NQ:8;
(4) 2 monoclonal antibody having an amino acid sequence encoded by a nucleic acid
30 molecule comprising a nucleotide sequence selected from the group consisting of the

nucleotide sequence shown in SEQ ID NO:1, the nucleotide sequence shown in SEQ ID
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al . (1991) Nature 352:624-628; Marks et at. (199 1) J. Mdl. Biol.
222:581-597; and U. S. Patent No. 5,514,548. By "epitope" is intended the
part of an antigenic nolecule to which an antibody is 30 produced and to
whi ch the antibody will bind. Epitopes can conprise |inear am no acid
residues (i.e., residues within the epitope are arranged sequentially one
after another in a RTA01/2168769v1l -24AttyDkt No.

PP20107 ' i y Q;ﬁf i aci d residues
(refer r%@‘%%ﬂ %Eg@ﬁﬁgﬁg@gﬁﬁmﬂ%ﬁ%%@ﬁl ;aﬂ{i? Ee e 1583 %T’]o(gje)% are not

ar r angegofeisiRn hntidody that Bindo & &n épitepacapabl sTbimding thie mdhosionalindibodyesi dues.
Monocl onal anti bodi es, can be prepared using the nethod of Kohler et al.

(1975) produgsd by sholdridomasgl ling 5. %orthellyh agslldmerldde; (Ghpi cal ly, a nouse

i's i munize it h.a ol ut i .al.0i g tigen | zat.ion can be
perfor n‘B&“‘B’?‘“@ %?%8 d&?haémdg ?(f SEII?%%P 38§H$"lﬁgﬁqst‘%§§ %%’E??S%o S on in

sal isne, acRf flgeémRlskowh iSEQADUNONO ¢rSED HY NO-I BT fohodiBha tiRsdiyuvant , and
injecting the mxture or enulsion parenterally. Any nethod of [ nmunization
known i thattdesnpgtes withthe mongelgnalantbedy GHIRYE . Sas{ddiRohil 2 102 eempdididces of t he

i ti . Aft i i ti f th i,al t.h | d i Iy,
sever al Sdingaspy i (bubepodPe malitu Ry ey Mrdie FheBou R te ool 1.
The spleqmr-18gblos opythm oS RARGmBYo B thé ﬂﬂegrbngge}nbn@a&waﬁmme%o a plate

or well coated with the antigen of interest. The B cells expressing

menbr ania poaedingiitems{bg(70whéra thepftagnidnt retains the leepadrlity g€spdoifiedllyo t he pl ate
and are .not rinsed a Resulting B cells, or all dissociated 15 spl een
cellOs, e‘?&?@“ﬁ%ﬁ"?‘ﬁﬂﬁ%@#"twlﬁ% with nyel oma cells to form hybridomas, and
are cultured in a selective nmedium The resulting cells are plated by

sérial dilution and are assayed for the production of antibodies that

speci f i kralthotiohiofihrtdpenimh Ang«FD4F Antipeliesst (and that do not bind to

unrel ated antigens).. The. sgl ecte nacl on anti bo (mAb) - secreting

hybri domas att¥ W“@hﬁthi‘&&séf’f‘ €5 ‘ﬁ“@?*& ber(cga_ ‘H‘%,Ig?/ Hsetlpééfi.@e‘gﬁﬁist ure

bottle 0 berar : e EAVY : ' héwirice) - Were
t he antso ﬁ)enﬁgﬁag#t@%“@d%ﬁé)ﬁtﬁ%%sﬁl% Qxﬁ%g{{}b&\t}gﬁgﬁﬁu(ﬁ?@bﬁﬁé e pr é)par ed
usilisg rteeserdfiskidinin thiNat. nEhisopslyclvhe sEimenisosiepaed be comrentidrahaletbwds.i bodi es i s
readily isol ated and seciu_enceg 8 i.ng Qo_nv,e%%s; onal] procedures (e.g., by using
ol i gonUB|geBFrk@ sphubip coptpininethe CO40 apigendf figgt IngRaE ARftalle t o genes
encodi ng:t he ' -.chal Al i | e hybridoma
cells e]sléé]i’ %%f, rﬂggé?ﬁ}]&fggrﬂ\a}%%@g, a c;ragflgérbrb?élbg ﬁartgglteg? &gtg(ﬁ% . Once

i sol at gateparfteonNAolwionlabsqrd duetd thervaume o sasmi dbtaivabdt, and thadvaitdbilitye t hen

transfected into host cells such _as.E. coli cells, siman CGCS cells,
Chi nesé)fllé%?ﬁdeﬂ““d?‘éﬁ”&a‘( 2 ptdbodiss. el omm cel I's that do not ot herw se

20 Polyclonal sera can be prepared in a transgenic animal, preferably a mouse

bearing human immunoglobulin loci. In a preferred embodiment, Sf9 celis expressing
CD40 are used as the immunogen. Immunization can also be performed by mixing or
emulsifying the antigen-containing solution in saline, preferably in an adjuvant such as
Freund's complete adjuvant, and injecting the mixture or emulsion parenterally (generally
25  subcutaneously or intramusculatly). A dose of 50-200 ug/injectidn is typically Sufficient.
Immunization is generally boosted 2-6 weeks later with one or more injections of the
_protein in saline, preferably using Freund's incomplete adjuvant. One may alternatively
generate antibodies by in vitro immunization using methods known in the art, which for
the purposes of this invention is considered equivalent to in vivo immunization.
30  Polyclonal antisera are obtained by bieeding the immunized animal into a glass or plastic

container, incubating the blood at 25°C for one hour, followed by incubating at 4°C for 2-
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produce i nmunogl obulin protein, to obtain the synthesis of nonocl onal
antibodies in the 30 reconbinant host cells. Review articles on reconbi nant
expression in bacteria of DNA encoding the antibody include Skerra et al.
(1993) Curr. Opinion in Inmmunol. 5:256 and RTA0112168369v1 -25- AttyDkt No.
PP20107. 004 (0357841282916) Phi ckthun (1992) | munol. Revs. 130: 151.
Alternatively, antibody can be produced in a cell line such as a CHO cel

l'i ne, disclgsed in.U S 5. 545, 0D - and 5,998, 144;
i ncor pg@aqoé'ﬁs‘ hel’si R §}s ¢ %?vgfegfr@g%engﬁlﬁ%qtﬁyyﬁ?%é‘}@mxgI?)ﬁiﬂ?‘l@g?tgs hsfected with
vect or AP ablse Bif peg bk sedytE cdbtding@hfrors Rébbitsand a heavy chain, respectively.
By 5 transfecting the two proteins on separate vectors, chineric antibodies

can be prodRreductionedtliestt Hdpadaniere fruginends) sebs s disclpsgt b/ iSaPptent of t he
tib .o . enbodi ts. .th { i st tl- 0 | dy, f
THES vy et T R

t heseofcrhn ReRAEEHAhE] intd PbacNdvirud Bhing trahaGReiRd CTIRPIARRI MRredost em (Loma
Bi ol ogi cs, Portsnmouth, New 10 Hanpshire), which uses gl utam ne synthetase as

a mar kdransf8eted vathswilditpe tRaglenitusNONA in®, Icell6 4 Redonssinag dgculsyieBs, 759;
5,770, 359; 5,827,739; 5,879, 936;, 5,891, 693;, and 5,981, 216; the contents of
whi ch dFéngﬁgéﬁeﬁ%ESWS?'&l@&aBQCﬁé‘ﬂﬁlfgmtgedi n their entirety. Mnocl onal
anti bodi es t ' I e.B - isSections
dedi cat ed toI%B% ﬁ%ﬁ?ﬁge F#‘bl{/l}:) ‘éﬂa’fél“ﬂ ed. %%%@%B%b@ﬁk%cyte Typi ng

11 1G5ntended an 4nfiobdy dbtkined dosi 4 porRildnn, of Bighstavitalh) horhbgenedlat ent Nos.
5,674,492: 5,874,082; 5,677, 165;. 6, 056,959: WD Q0/63395; I.nternational
Pug i c@pb@mgﬁ-,gmle@ﬁ@@%@ dies (gmprsngbe ROPHEI e identical exenps) .

(Tose) PRASHEH ERuslF hoGirfihe Bhra APyl o presert HARY pbilyg“The 1 51 C
(1987) téai is nbt lifmited dgardidg fHeIpecidadiabarcebf the anfildi30)Th terhxp. 20 Med.

172:1861; Zhang et al. (1991) J. Imunol. 146:1836; Gascan et al. (1991) J.
| mrunolencampasses Wagle Famaneglebulins ag yol By frepments pygh as diab, Kpk'sd, Fynest 8;  and

Banc hero‘if‘l‘?l 3 g/%!jcharletajfn( the g&ﬁegeﬁggﬁdlgg P%I%é%rr? gfr thlgn tib%fdg.}['vﬂ}.gog{a{:%égl atl]l?l{)&jlins :

I ncor por afi y rererenc ere present | nvent I on

ar @5t herr@highopeditic sithng GRRdahintodsiege attigalcased HaneCm4ohell share the
bi ndi ng characteristics of the nonoclonal antibodies 25 CH IR 5.9 and

CHI R- 1Zunfacepidigen Hethe Rirgoet invgntiop.e Frithenmars, Higonfast tepenvsplionals used herein

refers I 4 ' 4 Vi ] the anti-CD40
ronoct SRSy OISR B5theBy biibedPos SRPARICAI lnch M AHAREARE A QARG O AT ot
CD40- anighigetdi fptchOfeanitantC@PRopa) cpdtohendifonal @itdody is direrpdRRhinst Hept i des,
carbohydrates, lipids, and other nol ecul es, but for the 30 purposes of the
pr esentsinghydeteiminard oa theetigepnihampdifiestmpreclonah dpdicelps e shprarigeal

20  the antibody as being obtained from a substantially homogeneous population of
antibodies, and is not to be construed as requiring production of the antibody by any
particular method. For example, the monoclonal antibodies to be used in accordance
with the present invention may be made by the hybridoma method first described by
Kohler et al. (1975) Nature 256:495, or may be made by recombinant DNA methods

25 (see, e.g., U.S. Patent No. 4,816,567). The "monoclonal antibodies" may also be isolated
from phage antibody libraries using the techniques described in, for example, Clackson et
al. (1991) Nature 352:624-628; Marks et al. (1991) J. Mol. Biol. 222:581-597; and U.S.
Patent No. 5,514,548.

By "epitope"” is intended the part of an antigenic molecule to which an antibody is

30  produced and to which the antibody will bind. Epitopes can comprise linear amino acid

restdues (i.e., residues within the epitope are arranged sequentiaily one after another in a

RTA01/216836%v] AttyDit No. PP20107.004 (035784/282916)



ol i gopeptide mmcs (i e, organic conpounds which mmc the antibody binding
RTAO112168369v1 -26- AttyDkt No. PP20107.004 (035784/282916) properties of
the CD40 antigen), or conbinatjions thereof Suitable oligopeptide mmcs are
described, inter alia, in PCT application US 91104282. Additionally, the
term"anti-CD40 anti body" as used herein enconpasses chineric anti-CD40
anti bodi es; such chineric anti-CD40 anti bodies for use in the 5 nethods of

the i L Ay, "e. binding. terd sti . - d CH R
12 12" niiNeE P Bt ibabhditoRiRaHas (ikitd el b B bpoC UL
i nt endeglescapitbpRdir@fiot ddng@d RquBaiallpy, of bsidhingard@iinealiness bignd Lo MbI nant

deoxyri bonucl el c acid techniques and which conprise both human (including
i mrunolwegideesl |y "rel ated" species, e.g., chinpanzee) and non-human

T h i f.the 10.chi peri i i
P oran . Mauedetat SnSraRs 3R bk BrboRiba fiink e dPuRl o Rihfer 844 G97%. 5 1"
hunen agaROERG 495048067 8F & AIicaESh BRrdt THSicAL), ARidute A TinGHYed With RSt

preferably ‘derived froma non-human source and has the desired antigenic
speci f i soltutiontcontafrengoBuantigen! Imewnizaicen canttiegerformetbbymixihgean source can be

o ceimusBiRe e e it o PR G ey Db e AR hs
cell - s g.ﬁe&@xﬁ?i e&gﬁﬂ&%@i&@b afP 1 RUAB theSRHNES Or EGlsiSarditdra .eAﬂ%t limted

to, r nts (e.g., rat; nolse, etc.; see, for exanple, S. Patent
No. 4, &héthbod df immemnieation knoemin ket atimby be afcdrte obajn thednoronionalman pri mat es

(e.q., A, rid Monkey, e,. etc..; see, for exangple, U S. Pate Nos.

5, b, badies efd the gisgESn. ahe ipmyriagio o thedming, fHemaleeh G opRemlyed her ei n,
t he phr ' - LN : ;| e chinmeric
arit 1 - ot AR UARAbag) w6 8 XEand RSB el GRITRORACGE Do,

Chi ner i qzllsnchylbe sersexaichyeappi vifid Gelbnispaasitings agriae at well eoatodpdthslrel by the term
anti-CD40 antbody as used _herein, Chineric antibodies ri se segnments of

ant i bocAnbigenyet nleaests [hed sells expesssingacmiyane 'Pwm@n)unpgloﬁﬁ ipspesHicdonr a
i1 oo Jer T . T SpECt ) 2
o o, SO bLlL T AASnET ald). REGHGTH K, & AUBRDAHRE. A0

coritsai reptéchiceitd, areshepumdascdde fuseadtf myatomarcelisitoaforh tiybridghabhuid aresequences.
For the nost part, _humanized antibodies are_ human i mmunogl obul i ns

h
(reci pi aHbredin piselactve medinme T he sesuiimecells ?r@mlaée%ngbmmlwneanrd@g@ on (al so
) ! cS1 . ! _ onLd
Fopl ac B RAHE Bichldon HSAEMLE Bt oEHEM Wind therdlikerfbr hftfed LD 1 27
(donor thaddoedPindsu ahrekgedmitpens)r dhe ssladitd nonodlomd ahtitbaly (prtAbyat e havi ng

A i Mibridoas are then eulhined Giier b viirg (e 2. o fseue dulture bottles ar
20  hollow fiber reactors), or in vivo (as ascites i mice).

Where the antagonist anti-CD40 antibodies of the invention are to be prepared
wsing recombinant DNA methods, the DNA encoding the monoclonal antibodies is
readily isolated and sequenced using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the

25  heavy and light chains of murine antibodies). The hybridoma cells described herein serve
as a preferred source of such DNA. Once isolated, the DNA may be placed into
expression vectors, which are then transfected into host cells such as E. coli cells, simian

- COS cells, Chinese Hamster Ovary (CHO) cells, or myeloma cells that do not otherwise
produce immunoglobulin protein, fo obtain the synthesis of monoclonal antibodies in the

30 recombinant host cells. Review articles on recombinant expression in bacteria of DNA

encoding the antibody include Skerra ef al. (1993) Curr. Opinion in Immunol. 5:256 and
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the desired specificity, affinity, and capacity. The phrase "conplenentarity
determning region" refers to amno acid sequences whi ch together define
the binding affinity and specificity of the natural Fv region of a native

i nununogl obulin binding site. See, e.g., Chothia et al ( 1987) J. Mol.

Bi ol . 196:901-917; Kabat et at (1991) U S. Dept. of Health 5 and Human
Services, N H Publication No. 91-3242). The phrase "constant region" refers

0 the BRLLAN R0 el RIS TRISICUA R el SAEIS GhGESHRuCRRF  ons. 11

previ ous WoOr ir towar ds produci ng nor-i nmunogeni c “a es for use
i n t her ggdMinefsubiuann CHD sdbline, andisslosedan $1.8Ratent loans 54E463: S Gist405ut ed by
human constant regions. The constant regions of the subject hunmani zed

ant i bodansis3, 9 g ancotragated Bereimiaigference Hy sl ling is Hansfcated withese

humani zed, ant i badi [P 4Ll - jally dangero
mane TEARD Bl TR bieiune fefi ofD e TRURELEh P R IBY 2, VRS O
antis Cm&smﬁhgﬂﬁ! 8% profeind v sbparitb QedtBis)admeRE antiRRISRER BE prdivedt.i on have
bi ndi ng characteristics simlar to those exhibited by the R-5.9 and

CHI R- 12An¢therasivantagmis|thaeartast plyeesylidion of Bedntibedsi.n. 15 Hunani zati on can be

essentially perfornmed follow ng.the.neth f Wnter. and o-,wor kers (Jones
et at (1986)NgMGEn ‘?1%‘52\-%*2%}“&%%‘%%ﬁﬂ’@t‘“‘é‘s“ﬁl&%’aﬁ)"%ﬁ%f@ 332: 323- 327:
Ver hoeyeIélg@-tlZﬁtZ-or@bﬁ&%B%Eﬁﬁ&E@ ol Atigbr- Bt Pdamdy i RiThié prolih& ihodent or

mut ant rodent CDRs or CDR sequences for the correspondi ng sequences of a
human @GHO dlidysinSde @GS gend LxPresPanepstetidbonza Bigh gk Porkntmth, 0By 5, 693, 761;

5,693, 7682; 20 5,889, 205; . herein incorporated by, refer .1 n_sone
i ns‘_coancégl}lp?%%@?’d%@%h W fga“RaIP’r?& SY‘FFB%%‘??%@IP‘?‘ & o1 Yo @%%‘Wnﬁ@?’% vari abl e
regi onss 957 kéle staoTaol 58?@99%%% 5925 827 790 20 38y 5 X9 r69§-p£1gd' ng non- huran

rési dues (see, “for exa Pat ént Nos. ' 5; 585, 089;° 5,693, 761;
5, 693, 76281,aH] tifs dBBnBs76X)whibh atetteraim ireprporatethh weederemde in dckiieentiretgy conpri se

ant | body. - THUSEoFIGR ARUAERGH CHAD MG R b S Serals Senle Body
f > tak: ' f LA . i zed
ant body gy T cnsd O B-ER B B ORiEh, AT, | BuaRiSte PR IECEl 1 °

t wol5 vadandal¥ (©xdadei sersitynPrsbs, Neval brkyy U SuBsieatiiesab 674 402; £874,08%
hypervari abl e regi on [r nd_to those_of a.non- human i nogl obul i n and
all or 5’§ﬁ%§?eséﬁtq%§}35§; if@o@i%%% I‘?‘F‘é‘ﬁg@ﬂﬁ?guﬁ"&ﬁ‘% Ofr & %w{@faﬂgf human

| TUNOGYRYYYA B RESHENGE (1985 SHIRNAA 0N DOshe ARL Q08 k2] S0 W 1
conprise at [east a portion of "an 1 nmunoglobulin constant ‘regi'on (Fe),

t ypi cal immurwdt] 9of46a; Glanker dInGiO8E)QT 08183 4494 Baulid T AL (12983 Eominel28- At t yDkt

331: 52219250, RoskefaAh (CTO LU tolmyintlal Gl 055 e Aag9 0 aRim ot a ( 1062)
Qurie  Whed 724361 ; Bl £ aP P09 imt¥ilil. 146:1836; Gascan et al. (1991) J.
Immunol, 147:8; Banchereau et al. (1991) Clin. Immunol. Spectrum 3:8; and Banchereau
et al. (1991) Science 251:70; all of which are herein incorporated by reference. Of
particular interest to the present invention are the antagonist anti-CD40 antibodies
disclosed herein that share the binding characteristics of the monoclonal antibodies
25 CHIR-5.9 and CHIR-12.12 described above.

The term "CD40-antigen epitope" as used herein refers to a molecule that is
capable of immunoreactivity with the anti-CD40 monoclonal antibodies of this invention,
excluding the CD40 antigen itself. CD40-antigen epitopes may comprise proteins,
protein fragments, peptides, carbohydrates, lipids, and other molecules, but for the

30 purposes of the present invention are most commonly proteins, short oligopeptides,

oligopeptide mimics (i e, organic compounds which mimic the antibody binding
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i ncorporated by reference. Accordingly, such "humani zed" anti bodi es may

i nclude antibodi es wherein substantially I ess than an intact hunman vari abl e
dormai n has been 5 substituted by the correspondi ng sequence from a non- human
species. In practice, humanized antibodies are typically human anti bodi es
in which some CDR residues and possibly sone franework residues are
substituted by residues from anal ogous sites in rodent antibodies. See, for
exanple, U S. Pate S.. 5,225, 539: 5 585 089 . 93, 761..., 5 693 762,

5. 56, agperiee o EIbE Cr0aRtagy Gl hayonghRieds Sultels SHebPRRdINIBUb | cat i on
10 No. MOJOkHBIA Giter MRS LEPOY APMichEEN W IIpgubiges and techni ques for produci ng
humani zed anti bodi es having I'nproved affinity for a predeterm ned antigen
are di scl oseslddiibsalyethederpn'Sanbc D40 adtibods? as weed her€campasdsesli es are

xenogenei.c or nodified. apti- .anti baodj praduced. i n a non- human
el | PGS P B4R 3B R R A DRR RETIASAOr BIdRAR er | zed by

| nagt | Valedd LOHER0 Rk orl %@Mﬁ&iﬁg Iclf'lﬁ}aétlsﬁgticls Q€ the dH‘[Rl-?)BSa&iP. [ransgent ¢
ani mal s, conpet ent endogenous gene or the expression of [ight and heavy

subuni t .1 mbosdionalaniitadies biebdribsd heweirn. eyl drhirderidrantibodits sastendsdd substi t ut ed
wi th the anal ggous human i mmunogl obulin | oc]iJ_. These trausgenic ani mal s
1

pr oduc entibadigs thahare penst peferaply H@WW% apddseerdonpslggacids heavy host

i mmuno LT it : , 877,397 and
5, 939, %g@ﬁﬂidg? é"ﬁ%%o@%‘ ﬁg B%Lg@m%gﬂgie"?énﬁgﬁﬁ&éﬁﬁgzﬁly glgffﬁ?t?éf ully human
ant i bodipesies, @. L RAUnpdRedhd nosdubiiniconiponehits) dThus | the sGEMnt régicreof thihe such

nouse i s _obtained using Xenol\/buseg;) technol_o% &hAbgeni X; Frenont,
Calli¥f orohimayric apitbofly isgnes peafeigblysubstantiatlyridenticalde thescogyigntiegiongfao1, 001, and

it 1 bodria il antBodi L CulaieVR0h 8 B, B S Cenbol I ererf BV °050 "
chai n | gied abth 4 idh-huf@Bsdired dndas HeaieBirdd aliigenie spedifidiinb zRdCO4O h Sf 9

cells ex?ressi ng human CD40. M ce can also be transgenic for other
i sot ypessil-sugfasg/atiigennlhernondomanssoureican be any yrstehethemsceghataan be ysask ent

invention are characterized by.bindi roperties simlar to.those exhibited
by the ‘e AR Tyt BB E Rlach BE pidlel BrabeR " heroi n. - 30
Fr qg”?rﬁlﬁnﬁfcmmcém&drfa@@éﬁi%ﬁt iShellh&s hamen sslirte@Rh@ude) butk&€ nbiidhfiéy met hods of
the invention so long as they retain the desired aff’lnlty of the

ful | - | dagodenth{4.&oupbil, Talu s1ouse, T4,/ o1 Gwede: (U.S RatenkiNoy BIFLAG67.PP20107. 004

035784/ 292916) fr.a nt. of an anti;CD40 antj bod i ret.aln the ability to
g ¢ diefeth iRl AT Ferohod Ang Roahrgan pAbles 6 i ek tatar” 200 1 LY
by propgpd, RS ssé, bt éaniple, 118, Pt NoSPRNSH, 165 dndl 3,74660v8 Rerdfit agoni st anti - CD40

antibody, that is, the fragments will specifically bind a hunan CD40
ant i gerinectpersteddiy referanise). s vsgd bewsin, sherphrass "oamunolggigally active” when

20  used in reference to chimeric anti-CD40 antibodies means a chimeric antibody that binds
human CDA40.

Chimeric and humanized anti-CD40 antibodies are also encompassed by the term

anti-CD40 antibody as used herein. Chimeric antibodies comprise segments of
antibodies derived from different species. Rituxan® is an example of a chimeric
25  antibody with a murine variable region and a human constant region,

By "humanized" is intended forms of anti-CD40 antibodies that contain minimal
sequence denived from non-human immunoglobulin sequences. For the most part,
humanized antibodies are human immunoglobulins (recipient antibody) in which residues
from a hypervariable region (also known as complementarity determining region or

30 CDR) of the recipient are replaced by residues from a hypervariable region of a non-

human species (donor antibody) such as mouse, rat, rabbit, or nonhuman primate having

RTAD1/2168369v1 -27- AttyDkt No. PP20107.004 (035784/282916)



5 are free of significant agonist activity but exhibit antagonist activity
when bound to a CD40 antigen on a human CD40- expressing cell. Such
fragnents are referred to herein as "antigen-binding" fragnents. Suitable
anti gen-bi nding fragnments of an anti body conprise a portion of a full-

| engt h anti body, generally the antigen-binding or variable region thereof.
Exanpl es of 10 anti body fragnments include, but are not limted to, Fab,

e nade el Yl RAET RIS RPAify, TR dheRB D R AE kit | (27100
conposgggion" defs td ghinoChRl feqadidep@hichabgetlive dofmviie bﬁidﬁignafﬁﬁﬂy mfdb' )2 is

I ntended a_bi val ent anti gen-bi ndi ng_ fragnment of an i mmunogl obulin that
cont al rpeaiieity of thnnatyrdFvgeginn opapetivsringwinoglobrliy biadingrite. ¥5p. e.8ingl e- chai n

and L M Lol S0 et BRI R R b S R 2

si ngl e aRe HtRGRHS M cE) NIH: PubfiatidndNo. FX3MMR).eThd hHiPascPabmitint Ngson"4eRAS, 778,
5, 260, 203, 5, 455,030, and 5, 856, 456, herein incorporated by reference.

Gener alt¢ {he poéorrof tb@ agilpmslwuu@letfu!@ t}héemﬁmﬁp@@rsfuacmy e previpas worlnk er
bet wee the Y 3% If'i i ns _that enablt&)s Ihg? Qﬁ@ formﬁlhe desired

ot 1 uct SIESSt HAS PROARGRE BRI BEHC SatbadIes for 3pe UkPeraly SBAVIBRE hun ( 1004)
in Thed%aagmqg@asﬁs% re%ﬁ@%e?é‘ﬁlbsﬂﬁ? @an MdAbtantrd@on€drpdRosenbur g and
Moore (Spri nger- Verl ag, , 69- 315. Antlgen bi ndi ng fragnents

of thecamta"gmcmemsczfﬁhem@ﬁlﬂ:@hamnmlzoﬂmdﬂ)odwﬁmmweﬂ&omhuman al so be
conjugated to tqtoxin to effect kl|||. .of .1h rget can cells, as
deébrl %&%@E@ﬁﬁh%e%v’e% ﬁ inHBRizsd gt B]éﬁﬁfl eﬁg@?@w@ ﬁm@e i sol at ed

froma @@fg BRIk 6 | t descri bed in,
fdr ex rrpelggg%b R)él%tly et ba%p?&%%h%%gstﬁ?letﬂgzyhggzl%gﬁ 1990) and U.S.

Pat ent Humnanfized batiS2940 ﬂltdﬂidmrfomseamthe(mﬁbdds of Mat preeenBbReiivh 1628 and Mar ks
et al. (1991). J. M. Biaqg. 2. 58 597 .desc t n of murine
and hu#gﬁh%gﬁh%éﬁr@ os $lgdiBta hgeq X h&@ﬂ#@’%@ﬁ@fﬁ i ?éégsljbsequent
public é:f’ﬂé(f ion of high affinity (nMrange) hunan

ant i bogﬁd&E@ygﬁﬁapg&gTﬂH%? I ng ﬁ}gr ks et al. (1992) R o/ Technol ogy

101579- 783) Humsanieation ckl B&tds2hieRGRvibrmaDiolbtvigkthe hinthodRTON ifer Qhd
(0357841282916) as conbinatorial jnfection and in vivo reconbination as a

st r at e§§-rukers glones get/i HgSokigurq 241 g@%ggl?c P (1388 Hese et al .

(1993) | WS e E@% are vi abl e
alter ng?yégg 31(:28 tragé)f‘%ﬁoezg no%g?? na anlts;ggogsﬂn%g (t)&rr'gﬁl@r}e n?ques for
I sol at mnmnfrodmnﬁiﬂftsn:alcmmb@mdb@a“or ﬁe\tanreapundmgsdfqmmessaf haumaheen devel oped

o e canPott e oSl soPieath 5208 T8 s GieaTicbh MR dos Jiooe fragments

20 5,859,205; herein incorporated by reference. In some instances, residues within the

framework regions of one or more variable regions of the human immunoglobulin are
replaced by corresponding non-human residues (see, for examptle, U.S. Patent Nos.
5,585,089; 5,693,761; 5,693,762; and 6,180,370). Furthermore, humanized antibodies
may comprise residues that are not found in the recipient antibody or in the donor

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

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

immunoglobulin constant region (Fc), typically that of a human immunoglobulin. For
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anti bodies (see, e;g., Mrinoto et at. (1992) Journal of Biochem cal and

Bi ophysi cal Methods 24:107-117 (1992) and Brennan et at (1985) Science
229:81). However, these fragnents can now be produced directly by

reconbi nant host cells. For exanple, the 10 anti body fragnments can be
isolated fromthe anti body phage libraries discussed above. Alternatively,
Fab' - SH fragnents can be directly recovered fromE. tali and chenically

coupl edf? E!g ﬁ'i:% ppe: a ﬁgngg% hnoI ogy

10: 163 efr[ ng,gggo nge{%lag @1112'%I ap?ostlg?czﬁgzs %helg %{'fg s can be

i sol at eNarilig 332:328-32%Q and Pestrid9IB)Turh a34. Seatd Beadl 2: 5I93?—596311i&ﬂﬂint echni ques for
the production of antibody fragrrents 15 will be aEparent to the skilled

pract i tlﬂmﬁfateﬂrh)’d'@fﬁﬁ?@te &W‘Pm@ﬁ!ﬁ@ |t19§'t§l1@§d flies may weclvds hods of t he

pr esent al antibodies
di scl osagx“aﬁg?éé%vﬁ&aﬁsnév}\le #Aﬂﬁal})ﬂ nt| 0 |es g%ﬁ%@%r@%ﬁﬂ%%% i body but

r et gi nigagstithed s c@faap@mﬁngosuquaﬁ;e\ﬁd;maﬁa@humhn BtcRes ,d addition(s),
del etion(s), or substitution(s), wherein the antagonist 20 act|V|ty is

measur etmnwuzedmnbbcndxmwargtym: Ihunpn@nhb@i@tmadﬂmcﬁmwd@stanétl on. The
e e R N R T W
Publ i cabign ahmodt@ %%9@%@8%‘@@&%75 2DEK94:15 §3AHIP 91698 @@1 by

9
reference. In this manner, residues W thin the anta oni SF anti - C4
ant| bodi,693,72; B1889i206 e See @lno e Rﬁtﬂﬂltﬁoeﬁl,lgﬁﬁah ambhrtemdmnaﬂ Beblﬂ:étlamtl bodi es

ol o NeniRE) B Bhes s ien pRibosrs fut Fr-BUGHTet Pt boaneeh ed by
assays BEbEGies Rh3RIBRLBvARIEhRY fdlaiRedehshifadnbid g didiRsafope of the clains

arle fusion protein corrprl Si ng an "ant agoni st ahti1-CD40 anti body of the
i nvention, aAlsachecomyasstd tt}hhe&mthantl\mi)&maﬁtlh@dmn aprehegasicoamdaified/ nt hesi zed

?Eeeéfiﬁsiﬁﬁﬁé ruidhogips prouce gw%a%"w@g# RigEaies hoskBpERBHiss Y Sonj ugat | on
gPZS%%%%%S%@%%?Egggag*ﬁ# antl |es (0] J‘%Sﬁg&bregent gggntl on can have

seddenomcly annspenio rammals;dmmpdtentmdn'enmk hads foathe ex;iresimnmf light aeixanpl e,
Pat ent Publicatjon_Nos, EP 0.9 303 A, WO 00/34317, anpd V\D 98/ 52976,
i ncor pdieavsrtmarephb wlm@vgﬁ)s’éﬂ@lﬂsmwm eApen-functignal and wbsti@icdwith ¢ hat

Seq“e”‘iﬁéaﬂﬁéyughh %{1%}]&1 obite respongé’n&%co@&@u&"ﬂﬁm ass 5 |

and tri gger unwan ervati ve substitution
can al | ebbdies mnthe bmﬁyanh@l abeéra:lemnfhglmbrrhgaw@cltcswmug@oﬂmmub\imtsabl lity to
trigger_ an_unwanted T-cel response, such conservative of

non- con¥sr PaerEpis Yst iP@ﬁ‘}flﬁ 130 SR 384 %583%%@6‘%1 epgesded Bed net hods,
suczla aS.khQng noted el sewhere herein, and the resulting

Preferably, fuﬁy human antibedies to CD40 are obtained by immunizing
transgenic mice. One such mouse is obtained using XenoMouse® technology (Abgenix;
Fremont, California), and is disclosed in U.S. Patent Nos. 6,075,181, 6,091,001, and
6,114,598, all of which are incorporated herein by reference. To produce the antibodies

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

30 Fragments of the anti-CD40 antibodies are suitable for use in the methods of the
invention so long as they retain the desired affinity of the full-length antibody. Thus, a
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antibodies will fall within the scope of the invention. The variant

anti bodies can be 10 routinely tested for antagonist activity, affinity, and
specificity using nmethods described herein. An antibody produced by any of

t he net hods descri bed above, or any other nethod not disclosed herein, wll
fall within the scope of the invention if it possesses at |east one of the

follow ng biological activities: inhibition of inununoglobulin secretion 15

curvi varemi) o f D7 Aaitag Sl o B e Bl i o Rl S 37 at e

by Jur kgtfade zﬁﬁ’i‘glf:ﬁ.i Slildl‘lfl‘i'@rﬁénf’snare SharddiEriicd snfhd bepat i on of nor nal
human peripheral B cells stinulated by CDAOL-expressing cells or soluble
CD40 | icgeaspopdidp40ll-lengtindritigonist antoCD4duantibedyt, that s, the feagopemtt widl i nt r acel | ul ar

signal s in.any cell sti ed .by sCD40L, or, solid-phase CD4Q.; 20 inhibition
ot o e Ay HERd Bkl L OR0 AHIE B e S A N CSBBL. or ol i o
phage ke i B B Sdi AR it Ik hiBli Ahta@BniSH acHVIRAR, 'ﬁﬂﬁﬁ B cells as
not gd %‘10\%\?0?& esgggggays%ggﬁt)g;e [")ﬂérformg1 as agegfcifi l})lg%bél)n t teaExarrpI es

her ei n.CI3¢kamtigen oh lhdmams 340-cgsessinged!li Budcfragmeants ae refierred (0RBginPr oc. Nat | .
. Acad. Sci . USA 92:8200-8204; Denton et al. (1998) Pediatr. Transplant.

2: 6- 1545 Fantigendinding" BREMPN] | punol . 164: 688- 697; 25 Noel | e (1998) Agents

Act i S A9 1722 L. in. tol.
ot e e Roaft®affa iyt E by A and A3 BhmEHEL  pERLR o1 o T O
Kwekkeheagith gititakdy, geh8Q8Y theamtigen-biMingoradHaklé degiinthetdod. ERahIes ofNOS.

5,674,492 and 5,847,082; herein incorporated b}/ reference. A representative

asdfy taaﬁh@iyefﬂgnm@-ﬁg@lﬁﬁ@tbuh?ﬁmme@m o di()spiulcl fragments and -~ 30
(:IM'O" i i .. 1 1 . " H n H . .. . . n
Conpet P EhEPERES rlciEics, B ER S iflehdea® mGRMARL! MoEpbiibed 2003,

det ect dfhgaiest Sflaritinhdiogibbllin tHAT. ﬁ(aoﬁﬁ;bﬁe%ﬁc&&héli%la%haiﬁtaw ofNthe HBRZP107. 004
(035784/ 282916) their ability to inhibit the bindi 2& of a | abel ed known
(212

| i gand chainj By Kpk'biis intended p bbaent meigen-tindiag Fagpet immyneglobulgbnpet i ti ve

I nhi bitjon assay. .ln,a representathve co .11 « 21 ndi say, |abeled
CD40 p&%ﬁgﬁ?ﬁéof@ gltl,ar'. p@& 05;?0@%3&%?%%“%}/@ b%%@%’gﬂgﬂ%j Ogarrpl e, for
exasp! esFy ManEBody) RairhQils WikiBndSTRELRNG coripiisPRAhe ¥y faal S8 Hoddigtitanone or 5
nore epitopes of the nonocl onal antibodies of the I nvention. Anti-CD40

ant i bodingbodyh whereipibeser dorngins are presentin a Ringle podyneppide Jain.nBesy &wt can be

Cdentified ) : _ ) . st D40
or ot oi 6P USEAELNoy A R aBeT Ao La T Sotao w8 B Bk api Cope of the
CD40  prigéapdtatell bly Réferesd. - GErdfal B GEHVepolptite! it TN Bprisce RipbRpPestidel 1 nt er est
I ncl ude epi topes COR\};I’I sing linear and/or nonlinear am no acid 10 residues

of t he linkerhetweasfthe Muand Mirdemannabat(esaldeGha Ry ko Mrmdbe denrefistrumso0593)
20 for antigen binding. For a review of sFv see Pluckthun (1994) in The Pharmacology of

Monoclonal Antibodies, Vol. 113, ed. Rosenburg and Moore (Springer-Verlag, New
York), pp. 269-315. Antigen-binding fragments of the antagonist anti-CD40 antibodies
disclosed herein can also be conjugated to a cytotoxin to effect killing of the target cancer
cells, as described herein below.

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

30  Subsequent publications describe the production of high affinity (nM range) human
antibodies by chain shuffling (Marks ef al. (1992) Bio/Technology 10:779-783), as well
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set forth in Figure 12B (SEQ ID NOI O, encoded by the sequence set forth
in Figure 12A (SEQ ID NO 9; see al so GenBank Accession No. NM 152854), or
of the Icing isoormof human CD40 (see GenBank Accessi on Nos. CAA43045 and
NP_001241) set forth in Figure 12D (SEQ I D NO 12), encoded by the sequence
set forth in Figure 12C 1S (SEQ ID NO 11; see GenBank Accession Nos. X60592
and NM 001250). Alternatively, conpetitive binding assays with previously

identif] i t i.St . ed to sel ect
ronocl dtaPmeit il loR iR thE Resiniiton 36h SORRLP R EBAIGNER. Lour cs.
Ant i bodigs phagd libtetles (W teihibudearun (BB N cloRy AbRls [Rel @l1€3266+2260). atiplsed. 20
Unl abel ed anti bodi es may be enpl oyed in aggl utination: |abeled antibodies

may be thesetchpisues m“eaflahlmltemanvgs;olm ponoclamt eptibagdyhylridemear i ety of
| abel st tecti onﬁﬁ (ﬁe for of an anti body-antigen conpl ex between
an ant i fipngi noppe 1b2JiSE- | nterest can be facilitated by

at t gchi ng a\%&ﬁ&&ﬁhﬁu&é’ﬁ‘ﬁ%@ﬁ&?dé&l&g@&fﬁ“tﬁé{@%ﬂcﬁon%{‘ahﬁ%cg%det ection means

i nclude the use of labels such as radionuclides, enzynes coenzynmes,
fl uor esﬁ:a@mentsc rﬁaﬁtimlhfeﬁmee fagotntowerpatesived wzypreteslybis tigastem ofrintactf act or s,

yeor anbbedies Gree£ MRtmplg &Lt G Bgrser e dionayel adi sh
per oxi 4asBod 2l Ay DEy (qb%)omtm%ﬁmfe?az QPIeRG 5052k 258, 819" However, these

acetyi chol i nesterase; exanpl es of suitable’prost hetic ' group corrpf exes
i ncl udérmearztmmdwrﬁelprodqudalndctlawb)dremmbmnntrhosewﬂprese}mfnpm; itheabl e

fl resce terials .30 include uynbelliferone esceln fl uorescein
dBhi o8 Q?F%Yc amﬂsﬁ%aﬁh?ésolaﬁeéﬁ og} @F‘é‘%‘?ﬁ{mhéﬁ? PP, 39V¢ansy|

is

chl ori f i yDKk, No.
PPZOlO%b%ﬁat%%g%ﬁﬂ%%&fﬁF ﬁfgﬁi( nes ch;%l rerr(%tv gljrglag% (I%l?néﬁociwl%gtg afpl es of

bi ol umicogpled td formtE{ab"p| fagntenks ((artetierial. G(EQQB,B:oﬂhdmbfzrgynD 18adi6darquorin; and
exanpl es of  suitabl e radioactive material include 1251, 1311, 355, or '"#l.

Such | Aspeting agetes appigad, EGbd: iaements canbsisghatedediecin @M assays, such as

di
201 Of DUMTARE R 5 RRAIGE, CTRUIBRRRGNSTr iroa FELSOLaldNGy SRy
3, 191, %ﬂbe&pﬁﬁr@nﬁame skilfed pra@8®nd02. Any of t he previously descri bed

ant agoni st anti-CD40 anti bodi es or antibody gnents thereof my be
conj ugat ed p“rntegonessaﬁ%éif?‘w m@owwéé%fhem@ﬁ%fébﬁpmmémm@wn Met hods

for rc%‘i‘g&‘i %ﬁ&'@l‘gk fé’giex]‘ﬁﬁ GHiéhat A lel ié&l%s?c[ lltner il elll0e

anti - nt I body “ma using an I n |rec elln of indirect

| abel i ragn&pﬁm@iﬁhnngﬁom thﬂd!ht:lb@dy Hmbahmng th@CDRsnahcrzembodha@aith@ge appr oach"
is intended that a._ chel ating_ agent covalently attached to _an anti body
and at OF BISE SBHE HAISHERNASLP ROTI(Rs @ BB tiiignss) Miorein the antagonist

20 activity 1s measured by inhibition of B-cell protiferation and/or differentiation. The

invention also encompasses de-immunized antagonist anti-CD40 antibodies, which can
~ be produced as described in, for example, Intemational Publication Nos. WO 98/52976

and WO 0034317; herein incorporated by reference. In this manner, residues within the
antagonist anti-CD40 antibodies of the invention are modified so as to render the

25  antibodies non- or less immunogenic fo humans while retaining their antagonist activity
toward human CD40-expressing cells, wherein such activity is measured by assays noted
elsewhere herein. Also included within the scope of the claims are fusion proteins
comprising an antagonist anti-CD40 antibody of the invention, or a fragment thereof,
which fusion proteins can be synthesized or exj:ressed from corresponding

30  polynucleotide vectors, as is known in the art. Such fusion proteins are described with

reference to conjugation of antibodies as noted below.
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chel ating agent. See, for exanple, the chel ating agents and radi onucli des
described in Srivagtava and Mease (1991) Nucl. Med. Rio. 18:589-603, herein
i ncorporated by 15 reference. Suitable |abels include fluorophores,
chronmophores, radioactive atonms (particularly 32P and 1251), el ectron-dense
reagents, enzynes, and |ligands having specific binding partners. Enzynes
are typically detected by their activity. For exanple, horseradish

per oxi dase i.5 usual L.y detected by it.s a%’%' i opvert L 5 -

t et r amet hyl b@?ﬂ”&gﬂé‘ ?ﬁfé}a pfeg_elét lﬁﬁ? I_O%Ic ér}{e,seé%gg‘f ?q"faa p.gp{%dy%e%a _

spect r GRERIACMbE desd@bedSASH bidinple, Tt PRBldati6n Nok S0 983 30RARY ot ei n capabl e
of binding a |igand nolecule wt hi gh specificity, as for exanple in the

case ofWaHOQ3431JeandWO 98/39 U insemoraied hereianby refseaticei For ¢yampleitdas Ot her
speci fi,c bindin artners incl ud jotin and avidin or. .streptayvidin, Ig G
and pr dteet R thabseah s mafhon e .00k S PP g Aot Ein AR Bt e ol
It gho : ‘pﬁﬂe t i I i ; ﬁ@%ﬂﬂ]

cat ggoﬁ?g%&ﬁggggg{%ri ou‘iﬁﬁ%ﬁ%@ﬁﬁ’ﬁﬁﬁfgﬁéﬁgﬁ%ﬁg@i@gwgg t he ggﬁe | abel
may serheantibody e retdin dirfdimg ativity yetlese itsahnilityta ygger arl @btamted/T-selt ve as a

radi oactive | abel or as an el ectron-dense reagent. HRP may serve as enzyne
or as JdRINOPER ABY SUChFORSSTVAHYE O BPT-CeRErvidye eﬁﬁ%@ﬂens cpbeanAdeuswg) s f or
desire [ i . ' Jabels in the

or act | CEEispOired MEMEAE T RO SoBUIANA Rl AL ARETE: 51 1.

det ect antibodieewilhfd] Withintlidscapé of the inbatiad Thearisdttdniibodiesddnbean anti - bi otin
tnAb |l abeled with HRP. Qther A RTAO./2168369v]1 -34 AttyDkt No. PF20107.004

( 03873 49vtumedy tepted dorantagomish actiyily, Hugy. rd specHiciyusmgaethedsdesspibsdpar ent to

t hose q{e ghdinary skill in‘the art, and are considered as equivalents

wi't hin e scope of the instant invention. Alternatively, the anti-CD40

ant i body mayA#entitaidepestiveed by anfbf e inctirde Hesegibedibode, drding oHer | abel i ng
approach,” where a radionuclide is covalently attached directly to an 5

ant i bodyethed petchisalgsed heren willifdbwithinghe ecopel gét)h.e upreation Habpassgshesalcl i des are

P bor oadrest Sne gt ¥ RilRe BOR AR 3G miGitBh Br ) Mg NI e 07
- Pulki ¢yl mbisum MR L1phera0 B LeHNstindWPate@ B4 T24TS: inMbRIOR oF shuviVe@hnd/gr used to

attach a radioactive [abel to antibodies; and the |abeled forns of

ant i - Cirglifgration 9d nersnal bymean pedphanl B s ptimalatedey, Tugkay T elig anhibidgioni n - 10

i ncor paor.at e ef e ce:. F heln:..a nt.j t hereof) may be
conj uga(%fzsl ?v 3%‘_“?%%?‘{%{@@%?‘?%“ Olfrﬁ%lng yhug}g _eg_élp%%é%% %[Sdsit(mﬁl?ar{%%%_er apeutic _
agent, CI4GL-ERsteaaitdelle ofslable CDM(Agahd HCD AN ARRIbitioh SFYEEVIRYI" Anlf CYt ot oxi ¢
agent includes any agent that is detrinmental to cells. Exanples include

t axol , apyptoth Attt signalminangicell pimelated by sFDYObor delid-phase CR40Lni t omyci n,

15 61 OBOS] 021 o EIRPTLAT addlSE S celt LRS! RBHLA i RIS S Lopgloxor ubi ci .

phase CD40L; and inhibition of proliferation of human malignant B cells as noted below.
These assays can be performed as described in the Examples herein. See also the assays
described in Schultze et al. (1998) Proc. Natl. Acad. Sci. USA 92:8200-8204; Denton et
al. (1998) Pediatr. Transplant. 2:6-15; Evans et al. (2000) J. Immunol. 164.688-697,

25  Noelle (1998) Agents Actions Suppl. 49:17-22; Lederman et al. (1996) Curr. Opin.

| Hematol. 3:77-86; Coligan et al. (1991) Current Protocols in Immunology 13:12;
Kwekkeboom et al. (1993) Immunology 79:439-444; and U.S. Patent Nos. 5,674,492 and
5,847,082; herein incorporated by reference.

A representative assay to detect antagonist anti-CD40 antibodies specific to the

30 CD40-antigen epitopes identified herein is a "competitive binding assay.” Competitive

binding assays are serological assays in which unknowns are detected and quantitated by
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di hydroxy anthracin di one, m toxantrone, mthranycin, actinonycin D, 1-

dehydr ot est ost erone, gl ucocorticoids, procaine, tetracaine, |idocaine,
propranol ol, and puronycin and anal ogs or honol ogs thereof. Therapeutic
agents include, but are not limted to, antinetabolites (e.qg.,

nmet hotrexate, 6-nercaptopurine, 6-thioguanine, 20 cytarabine, 5-fluorouracil
decar bazi ne), al kyI ating agents (e.g., nechloretham ne, thioepa

chlora | [

cycl op%s%ﬁg 1rt*P;TE’e %usu ﬁe{n@&%#@%@an% %dito g%j)tgg‘@t OCW T%”orrycr n C
and ci sis alibGéfeAed ) &H Qenpptitive HBiGdd dssiyPBP) r?réd&hﬁhwél},omp@iﬂ%aCyd i nes
(e.g., daunorubicin Qéfor mer|y daunomycin) and doxorubicin antibiotics

(e.g., tindingnsaydebel Snﬁlﬁrﬁomm%ﬁ presipjteted by candi d#y@nnbo lhraanyci n, and
th d m t

Vi nbl Z's%r'riﬁ’ bl Bt Rt Sl SoBHToT sttt ao ",

123,51- 11%51’8 ethl%s dﬁhé—ﬁ%nmﬁ@nalgﬁibdﬁiés%}: fhe ifybenbién. ﬁhn2é1340 htibddies g~ 109,

Tc- 99, 11, and the like. The conjugates of the invention can be used
for nnobpbyrﬁngﬂ)aregct\mﬂl atbemtopg roﬁaitere:esgmheselemuifmi toir segeemirigett seriesofiot t o be

construed as. limteq ta cl i 30 chem cal erapeutrc a For

exanpl €A ‘PH °§iP‘i§’§‘“ |a§'1“9‘°’tr?3§ﬁ‘ﬂ)(ip'%9ter5'i’ 8t Ei‘ﬂn‘fﬂto S‘IS‘th&B’rﬁg’ﬁs‘E"ssr ng a
desire gﬂg 183V Hel RTAOQU216B369v1
-35 At?%/ %g%ogﬁl}égj&%(p(@gmu %{cgﬂlg?rexa IF% aﬁpglfl(r@nb4ghch as abrin,
ricin Apitppesutinieressinebude epitopes osmpligiing limsar and/opconlinear apuinb e¢id such as t unor
necrosis factaor, interferon-al pha,_interferon-beta, nervye rowth factor,

pl dle| gesidussiafdie shosiieaform of Bymag Cg’égéseﬁl%ﬁ?%@é?ﬁsﬁ’@ﬁ% 698¥93) bi ol ogi cal

respon f n-1 IL-1
)fspS .Sn Méﬁﬁ%&??ﬁwiﬁwﬁé @Ea":ﬁg 5’2@@@%%%“" %ﬁg%r@cﬂ%e maf:rophage
col ony BXA (BEQUID MND:9f sitalio Gemcmogmwmcmewpbﬂamsuaﬂ@I ating factor
("GCSF"), or other growh factors. Techniques for con gatr ng such

t her apemfpennéh@pw C%@Aﬁqq%w&ceemmqsngmme’é@d rOMR4fhiee, Anon et

al . (19 [ gs in
Cancer é‘ﬁér apyg{l Pe @E@%onaﬁbf %égegbgéﬁ%g%gﬁ%ggérp%ggl@% ng}r Rei sfel d
et i3l . (SBQID RO: 1.1 s;Se GbfilBank, A¢Rssidf o2 360582 and M _D01 250)etAlRinati¢d987)

"Anti bodi es for Dru Delivery,” in Controlled Drug Deli vere:(L ed Robi nson

et al . qompedtive Mﬂe'erasww@tb Previeusjy ldeﬁpﬁedezealeeaﬂtamﬁtmeﬂ( " Ant i body

Ca f I I
ant 1 boduBoastETE: A3 Bser ool MR AR Sorpn N rrpawsrrsr:fszr al
pp. 475d88fFcdhdiibediee Kurtis, Mlano, Italy, 1985); "Analysis, Results, and

Fut ure Pr ospective of the Therapeutrc Use of Radi ol abel ed Antibody in Cancer
Ther apy, Antibodies employed in such immunoassays may be labeled or unlabeled.

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

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

30  include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,

dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a
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i n Monocl onal Antibodies for CancerDetection and Therapy, ed. Baldwin et al.
(Academ c Press, New York, 1985), pp. 303-316; and Thorpe et al. (1982)

| munol . Rev. 62:119-158. 20 Alternatively, an antibody can be conjugated
to a second antibody to forman antibody heteroconjugate as described in
U S. Patent No. 4,676,980. In addition, linkers maybe used between the

| abel s and the anti bodies of the invention (see U S. Patent No. 4,831, 175).

it nradimaerroGReTe R Bk BBl i oSl Gt C) €

KNOWN i RyciBfin aidd 2BqédeinS anPataloNSE sultalfie Badldsblive ThRAWMREIAEST, Eopsi st of a

conbi nagg on of treatment with conjugated and nonconjugated anti bodies

adni ni st'8; ed’ i Sushilabrles repgensy mey be sepddn @l variety\whval i6@03assays, SACh 80/ 52473) .
Vari ants of. Antagonist Anti-CD40 Anti bodiﬁl(sj]&?gélsui tabl e bi ol ogically active
var i ant SROIMPFHTIOARAYS, SRADE IINGEESaYS, &8 -4 UOTESCAPL IMMUROAsFaYs 49d” net hods
of the N&ed Y SRR, USUPH xm&m%s%%-':s 196970 3187¢ 2d¢SHged
RTAO?/Z%%%%QO 286 At tyDKi No. PP20107. 004 ’035784/228291?68)§?§1nﬁdi ng properties
of the pgagsadb2zant agoni st -anti-CD40 anti body. Methods for nmaking antibody
variants are generally available in the art. For exanple, am ng acid
sequence var Mﬂﬁgtl%ﬁprﬁﬁoﬁﬁf%ﬁ?ﬁ &d anfagquuskpp aggg&ﬁes PItiEEhpl e, the

CH R- 5. - | antd ' A . 5
or epar el By i e s, RO prP | e e RS AR N oy o

I nt er esMetidls Hodsroftaringedmpgratsisinsibadids frednewh it theelq (Fhus ghakitbCBMOoONs ar e
well known in the art. See, for exanple, Wal ker and Gaastra, eds. (1983)

Techhi qawtibody ma bedabeled wiing wyipdireoilebeling anindireetilzheling aprresshn\BY New Yor k) ;

Kunkel {1 o Nak | ;. . SGi . 82- 488402 kel ef. at (1987
Vet hods ESSeBeR tSinee S0 Rloprret: s el e Sup i el ™ o oning: A
Labor at ggwaldviag atthcHedad an Sitiody alidabRAst oble Yadiukslide ivirertePrit€ile No.

4,873,192; and the references cited therein; herein incorporated by

r ef er enékelatingiggnaln Seeaior expmipribp ehadatingagints and fadionypledasdggaribed it hat do not

af fect Ri.ol Qqi.cal,.acti vi f 0l yP. I of .1 nterest be found in
t he mdgh%%ﬁ?“éﬂ%?“@i@%% ‘P if X@Sg%%ggfhe frulbln(gf)ﬁ’og’é nce andu |
St r yst Uperchid, | Suidbleiséls inende fiaordghored)2BHiniehers, fdicadtivehborRer €i N

i ncor por at ed bi;jrzef ergnce. Conservative substitutions, such as exchanging

one anipagticaddrly W end andt destronadensareaganty, srzyprespadtligends heyingspegifief er r ed.

Exanpl es. aof ~conservative substitutions .include,.. hut_are not limted to,

A3 yc>A ﬁ?ﬁ%&@ﬁ%b%es p.AS @Elg,deﬁeﬁ%&k# 3{\‘3'%&%‘8&@ ﬁ?r A PPhedTr pt =>Tyr. In

const r UgbisBiddidR bbrRidasds ubitdlyaitcafaysits ity tdEeantd 1psly pol ypepti de of
tetramethylbenzidine (TMB) to a blue pigment, quantifiable with a spectrophotometer.

20 "Specific binding partner” refers to a protein capable of binding a ligand molecute with
high specificity, as for example in the case of an antigen and a monoclonal antibody
specific therefore. Other specific binding partners include biotin and avidin or
streptavidin, Ig G and protein A, and ﬁle numercus receptor-ligand couples known in the
art. It should be understood that the above description 1s not meant to categorize the

25  various labels into distinct classes, as the same label may serve in several different
modes. For example, '*°I may serve as a radioactive label or as an electron-dense
reagent. HRP may serve as enzyme or as antigen for a mAb. Further, one may combine
various labels for desired effect. For example, mAbs and avidin also require labels in the
practice of this invention: thus, one might label a mAb with biotin, and detect its presence

30  with avidin labeled with ', or with an anti-biotin mAb labeled with HRP. Other
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20 interest, nodifications are nmade such that variants continue to possess
the desired activity, i.e., simlar binding affinity and are capabl e of
specifically binding to a human CD40 antigen expressed on the surface of a
human cell, and being free of significant agonist activity but exhibiting
ant agoni st activity when bound to a CD40 antigen on a human
C1340-expressing cell. Cbviously, any nutations nmade in the DNA encodi ng the

25 var | Qb AShPAREHHSLTHAS Wi be PLAAE ablicect BIHSACS: Rlthal/sfiERAdhOG T r are and

pref er Create conplenentary regions t d produte

secondafny Edihskderdddsii@ivaRas witiin Batsepe AR ins@hi i@hedtiohl | cation No. 75, 444,
In addition, the constant region of an antagoni st anti-CD40 anti body can be

nut ated to ahliematévdpdhomti-Ghdoiaotibady mayhentbedledisingditecHabelmghvpre, see
us. P t 4. 30 6, 734. 05681 d S.. Pat icati Publ i cati No.
20041 01 SFHINgline pRICh:! LbpGErbnyTiaRis iRy ARBYeS Bl body bi ndi ng
Lo KC riaEeREP{Spically a4 ARRRINAd rediduéy. tBEREDP radidRdPldbs R0t 438 1184 1282916)

Preferably, ‘variant’s of a reference antagoni st anti-CD40 ‘anti body have am no
acid stpagtave snd Mashéh98 1 ptupre athe moivead labZhsg sppaessheepartiaady y, preferably

o S B BN e Bt B! AR el o0 o1
refer emszz_%?g?ﬂﬁ&’e%tlhﬂ{@{ is‘u%@o aa} faﬁﬁﬂ)f%ﬂéﬁhﬁél% EntitloQles SAATRE € the CHWS. 9

or CH nonocl onal anti y descri erein, or to a shorter portion

of the lnbdlad fomeie ofiniiti-ODEY amtibedied descrieddn UNS. dfaesnaNby 6,01 5184 21essini| es share at
| east 96% 97%, 98% or 99% sequence identity. For purposes of the present
i nU&nt i iBeoIPAteddNtrefENsence i dentity is deternined using the Snith-\Waternan

honol ogy se I i i i ) it open 10
panal ty of - Tt by (07 kagall (rbirf5a0 B0 s5OREAR i 4 deplRR, °G0" T

Smi t h- ridéietrsuah ah o oploagyn, aahsrafendit ggdnttdvMradiodaive ietdl HorSod talliosotbpdat er man
(1981) Adv. App!. Math. 2:482-489. A variant_ may, for exanple, differ from
the refAfFERIXIHAt GEAKSagerincludseoy agat Bkl dsfrirentaldgcells. Exagiples ani no aci d

"ot 9Pl s Aot A0 AR S N ANER: UG, Flofudl, 2 Tow as 5

as few as even no dci a resi to optinal

al ilgnmedépdside! tRopuEidR0 vinelidline CAHBRARE, cdléifcif AltixoAbHS, dag@eubiein, of the
variant am no acid sequence may have_additjional am no acid residues or
del et edlibydreny andhgcmetionp, astoxmtipne goamyen, agi@omytiardrnce am no acid

sequenc h cont i guous seagnrent used .for co ri.son to t reference am no
acid se%&g‘%c?gesfﬂsf oney Eﬁj@lf(gc(%u cgf'trl]&f gﬁ’g?mﬁdetﬁagﬁlflf’gpoﬁ%‘%%rﬁr‘mgg&d a?‘isi dues, and
nmaybe 3furofifoin 2Rd a@dlogEureoablce tR@edT Mhelaaitidigsnts GRIVRCHUt@RSndtOr sequence

identity associated wth conservative residue substitutions or gaps can be
made ( dimiteghtor ntiragtetralies (regrometlgtrerats: ormearapsonuing,) 6-thioguanine,

20  cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, thioepa
chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU),
¢yclophosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-

dichlorodiamine platinum (If) (DDP) cisplatin), anthracyclines (e.g., daunorubicin
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin {formerly

iS actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic agents
(e.g., vincristine and vinblastine). Radioisotopes include, but are not limited to, I-131, I-
123, 1125, Y-90, Re-188, Re-186, At-211, Cu-67, Bi-212, Bi-213, Pd-109, Tc-99, In-
111, and the like. The conjugates of the invention can be used for modifying a given
biological response; the drug moiety is not to be construed as limited to classical

30  chemical therapeutic agents. For example, the drug moiety may be a protein or

polypeptide possessing a desired biological activity. Such proteins may include, for
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The precise chem cal structure of a pol ypeptide capable of specifically

bi ndi ng CD40 and retai ning antagoni st activity, particularly when bound to
CD40 antigen on malignant B cells, depends on a nunber of factors. As

i oni zabl e am no and carboxyl 25 groups are present in the nolecule, a
particul ar pol ypeptide may be obtained as an acidic or basic salt, or in
neutral form All such preparations that retain their biological activity
when pl ' it e i 1 | in the
dor 1 ny ¢ PRI it 0h B G, FORVE HsBlachiteh b tban ARl £ Do (e
pri mar y piéif QudhCisqumeesitesnifactbr, iterfoh il intefermybdis, mpangotved by

derivati zation using sugar noieties 30 (glycosylation) or hy other

suppl enfastairplatelst deried growibiacter, tissiedlasminegsp aeliatorae piglogiggloups and t he
like. It may al so-be augmeanted b onjpugation. wWth. s 4 des. Certain
RTAOlZl@%‘@é\‘?éﬂqdé@rsﬁc r mlﬁ&?&‘f g&%’ﬁ%"@ﬁ%‘fﬁé’ﬂ@@%’?é} aspects of such
augrEnt gl ka2 ('3 20 Rtbdéikeh-6 (RN gf?ﬂﬁuocsrr@tﬂﬁdraﬁhage 3bloRY SEMERLRY Systens
of the producing host; other such nodifications may be introduced Tn vitro.

I n  anyfaetos (IGMsUSH ) ngrdindlpcyde talomy stmaulatmg faded ("GrCORYE), deéthett growth of an

ant i % anti body used herein so long as the antagoni st properties of the
anti - taLst i body are not 5 destroyed. It is expected that such

nodi fication hh@bh i i af pvity,
i ther by ontSnEay RECOLRRANE QB thefifRldc AbloPlofn B eti WMEIFENE 12 the
var i ousSes feryescample; Alvaom, et iah d1985) ionaciomd Aatibddies fordmenmbtargdtiagofiai n may be
nodj fied by oxidatjon, qreducti on, %Flgt{g_er der. Vatig%ati on,. and the

pol YbepPregs inbpnese Themay.e dn Monogprali4nipe MQHW& grepnied- Besfeld 1y, such
al t erat | ops, a S ' I el YO ve the

pol ypep‘fti0 ‘e@%ﬁ%‘eﬁ@% qﬁé%%ﬁt %%%e@?%???gkﬁﬁo#e}g%?ﬁg%d u@%ﬂ%&%ﬁ?@?of

i nt er esDehgerys etl Corraliad. DARD dvkrped \Robiisos bt @dtddaMagesl Dekke, Inegar di ng t he

preparation _and use of ngepti de variants. | n preparing the anti-CD40
ant i bodpP-$23102At Shorpe el 98p) watibody Gappeas af ¢ ytotoxie Agends ImCansererharany: whi ch

I DodP JePias
Wi B T RFedRh o kPl BURRERN PRIV OF, DT P

actisve Prioh@eeest pRi475-508 EdiadUurtis | Milam) fialy, 1 985)Yadiysis, RBsulRpidaods of the
present invention. Mthods of Ther ap¥( Usi ng the Antagonist Anti-CD40
a

Ant i bodFeredtrospestiyeridhe Therapautis 4458 of Radiqlabried Aqitibedy By Gangey Baarany,t o t he use
A . o tHO . S o A
bt ol el 0 ik Jor EAPIULTA Ond IFRLAD EHLR G 2 L SCFe

" CD40- eggdademicgesseNew Yark] 1986Y) ¢pd30803 1t land THotpe et N EIYS2) Brkmidl SREGXPr €ssi ng
CD40 antigen. Met hods for detecting CD40 expression in cells are well known
in the &41%A%.i ncl ude, but are not linmited to, PCR techniques,

| myobi st oCRGHL Sk ety, o R QL Ynjulisd B LscRbl andEbliFth foRAdat he 11 ke. By
antibody heteroconjugate as described in U.S. Patent No. 4,676,980. In addition, linkers
may be used between the labels and the antibodies of the invention (see U.S. Patent No.
4,831,175). Antibodies or, antigen-binding fragments thereof may be directly labeled

with radicactive iodine, indium, yttrium, or other radioactive particle known in the art

25  (U.S. Patent No. 5,595,721). Treatment may consist of a combination of treatment with
conjugated and nonconjugated antibodies administered simultaneously or subsequently
(WO 00/52031 and WO 00/52473).

Variants of Antagonist Anti-CD40 Antibodies
30 Suitable biologically active variants of the antagonist anti-CD40 antibodies can be

used in the methods of the present invention. Such variants will retain the desired
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25 "malignant” B cell is intended any neoplastic B cell, including but not
limted to B cells derived from|lynphomas including | ow, internediate-,
and high-grade B cell |ynphomas, imunobl astic |ynphomas, non-Hodgkin's

| ynphomas, Hodgkin's di sease, Epstein-Barr Virus (EBV) induced | ynphonas,
and AIDS-rel ated | ynphonmas, as well as B cell acute |ynphoblastic

| eukem as, nyel omas, chronic | ynphocytic | eukem as, acute 30 nyel oblastic

(055 70 550f Biontts g 1 el a g R AT iy, Keulle Firspidte

adm ni sinkBbdPPariintsiite goricadBivailablait the @40 anti body or anti gen- bi ndi ng
fragment thereof to a patient, or application or admnistration of an
ant agoni st dfariex@pyle, aminotsgithsequente sgmants of ancantagbnisbarihCP4Bantikatly, t i ssue or

G seasdOrstaiblt tf CHIED 2 ot CRIR B idtipcfiat R ody fsP BRE her s st o
cure, qﬁﬁ%ar%@fw ﬁx\ﬂiﬁ{oﬁﬂiﬂiﬁb LRY&d DN _§&ﬁende%ﬁ39ding BERkiliB6 ! &F infefRt Ove, or

af fect 't sease, e synptons of the disease, or thé predisposition
t owar d Mbthods foramsageBysi$ anduatchaotitle séquendesalterativanate dvel lHmoampph theadrt.on or

adm ni strafion of armagceutical. c sition comri Si he ant agoni st
anti - C[é‘r’@’ %ﬁ%%@&?\é@ﬂ@f ‘”I“f gaeta st ﬁg?g})'k‘eck@qgesplgﬁv%ﬁfuﬂgroém | ication or
adm ni ks c i - RAIROS( b j ti-Ch0
anti bom%h%lgg? ?g%l?rsen s@%dr@bﬁ%(}e& ié)ﬁ | so?lqug%ﬁﬁrggtﬁ{ t{)?c&é‘%l.’:}fcf‘fl{% froma
pat i entg2:48849% Kumkeli ¢ @b $ B8 7a Meyhaals Sliecpholal $: 3673382, Sambrowke @i sposi tion
toward a di sease, where the purpose . is to_cure, heal, alleviate, relieve,

al tifr | (185Ddvolegufar {lonmee A Labgratery Manual (Gold Spiipg Harbes New Yores Byt ons of
the di P ) ' Lt : . . 04 "anti-t
et i vi T NeP 873,182 PR RMERA LR Bud PRI, hofei i SGBSErody iilraREL - LUTOT

cel | pr@hidieea t®apmoprimne slnoakidsubstitodonzahatelomot effédt Bidlogica) aomdity rate of an
-existing tunor or in _a tunor that arjses duriq%t her apy, and/or destruction

of exi siithgpolypapside of inderest mrayrbe feund @ the medel of Dayhpi ¢ He W78 m Alasel | s, and
h in th ' t ' h . Th
Wt at PRl S AL rE Sl s IR, SRR ARy THEr APy

t hgseofherGR URDsHoRatBd ¥§ 'tah@ﬁd}eca@ods&&@@m@bﬁtlitatioﬂ@s@m@femiaagiggigm respect to

treatment of disease states associated with stinulation of 0 signaling on
CD40- exaiing a¢idgvithedniother hagng oimilar popertiest haibe preferted. Exgmples oh find use in

the treatment. of - Hodgki, n; I I d
ungon'[ %%Pf“%g?tggﬁugsg{t"lmoﬂfglfqthde@fg't‘ti%%B%ﬁﬁgfz%{f&e 1¢’ %:’ érrlf’.? ‘I%g%?fcﬁ%mi%r poses of the
pr esentAdggr@fyuﬂPL o hShmH%SPh%tﬁwa erred to according to the

Wor ki ng _For ation assification sc that is those B cell |ynphonas
cat egori zed In.cassthevngratimts ofitheanteginidt angHCIN antibodhpdpaptidelef (see " The
Non- Hodgki n' s Ldyrrph_oma ) ] ]

20  1interest, modifications are made such that variants continue to possess the desired

activity, 1.e., similar binding affinity and are capable of specifically binding to a human
CDA40 antigen expressed on the surface of a human cell, and being free of significant
agonist activity but exhibiting antagonist activity when bound to a CD40 antigen on a
human CD40-expressing cell. Obviously, any mutations made in the DNA encoding the
25  variant polypeptide must not place the sequence out of reading frame and preferably will
not create complementary regions that could produce secondary mRNA structure. See
EP Patent Api)}icaﬁon Publication No. 75,444.
In addition, the constant region of an antagonist anti-CD40 antibody can be
mutated to alter effector function in a number of ways. For example, see U.S. Patent No.
30 6,737,056B1 and U.S. Patent Application Publication No. 2004/0132101A1, which
disclose Fc mutations that optimize antibody binding to Fc receptors.
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Pat hol ogi ¢ Classification Project,"” Cancer 49(1982):2112-2135). Thus,

| ow-grade B cell |ynphonmas include small |ynphocytic, follicular

smal | -cl eaved cell, and follicular mxed 30 small-cleaved and |arge cell
| ynphomas; i nternedi ate-grade | ynphomas include follicular |arge cell,

di ffuse small cleaved cell, diffuse m xed small and large cell, and

RTA01/2168369v1 40 AttyDki No. 1120107.004 (0357841282916) diffuse |arge

L1 h : d hi gh: de. | h N . | . .
CEr i unobl as Pt s d A et R AR Al g RS F e g afids of ¢ ne
Burl ci t tegRience that RilveBi 1kt 10% of V5% -s ﬁmhéid&ﬁﬁ@%fe@&bl?ﬂﬂ%ﬁ%@%&t hods of the

I nvention are useful in the therapeutic 5 treatnent ot B cell |ynphomas that
are cl a8%fsequtnec mentiynmoteprefeeabResti least 98%; 126 92 %18 %0, A486 oLy nphona

Classification,(REAL) system .Such B cel | | homas i ncl ude ut are not
li mi tedS%?nqeﬁﬂ%mmE% 3f %P%l%“cﬁ&‘é'b%‘% epceaagonish ptCRd0 s uch as B
|y ob N ' OfR,; | E d.ncl uding B
ol 1> onERets ol eARENG Bl CHRR S e GHIRAZEL oG aibody

| ymphoptestibad/ticoeid, dGo layshpdterpattiomafiibe seferamce antibédyemokebile] vpboma (MCL) ,
follicle center | (fol iC“'”éal/i ncl uding di ffuse small_cell,

h |
diff usePWf@(@ﬂYsthﬁ%}m%’a@glshﬁfﬁét least P6% w??%ﬁ@f"?ﬁ seAv@ce danttyy, figkonas) |

mar gi na Y ' ' ] | splenic
Cypas) . PHEBHS oF R HebschBRINTR, porli v SHGRLARD B Wherniiloing Y PP &

cel | | gipfioNatefthart Rétnélufy yeafhpdTRhN ia@%ﬂiﬂb’a\%ap(s‘eﬁiéﬁhﬁﬁha fiprdgeht's

| ynphoma, and 15 Burkitt™s |ike high grade B cell |ynphona; acute |eukem as;
acgf% | peraltn of 12 end  gyxextension pepaltypl ARLESUM matwixaf:62a dilie Smrthel ocyti c

| eukemi gs; |l ocytic . |eukenia; | el eukend a; ti
| euken Sl Rt seden GPARM BBl SRR s D eyt ¢ ©
| eukem gppi SAAHONE4R2LABIP ROCAHANE mia UL Bladiple, RIDIfHCGNR BHY refeY@icd antabbdiétd| e

myel oma; "Wl denstrom s macrogl obul i nem a; heavy chain 20 di sease; and
uncl assfti-&bHe anbbedyrhydas fow ahil gl §pmine Bidwsiduesy apfrones! ta 10 aminpecogni zed

h he .net hods of ' i b | i venting..furth
out or onEH FRUER S Ay BB 455, Sty 5 Faudt v bETR A e o T
parig cul ar | ywugkifect @ dptifhal AIRREAPLS &fo RhiRD B6HScRILAIHRQnIsRAS B cel |

| ynphomas, particularly those subjects having relapses follow ng standard
chenot hsagagent ofl thewgnant emp® RBidtssiqieriop mpdydrans additiomad aminmaiod mstduchem t he

o el ) e RS by BRI B S athe | 720 Y o
usi ng t BsuiFRERALEmEAt UsBE fdr RYRPAIRM to AR 1eRYERS SmBR fAISHuBAR wilieduced in
nunber and severrty. The antagoni st anti-CD40 anti bodi es descri bed herein
may al simcludadt least 2D gontigious amino acid residues, and may be 30, 40, 50, or more amino
20  acid residues. Corrections for sequence identity associated with conservative residue
substitutions or gaps can be made (see Smith-Waterman homology search algorithm).
The precise chemical structure of a polypeptide capable of specifically binding
CD40 and retaining antagonist activity, particularly when bound to CD40 antigen on
malignant B cells, depends on a number of factors.. As ionizable amino and carboxyl
25  groups are present in the molecule, a particular polypeptide may be obtained as an acidic
or basic salt, or in neutral form. All such preparations that retain their biological activity
when placed in suitable environmental conditions are included in the definition of
antagonist anti-CD40 antibodies as used herein. Further, the primary amino acid
sequence of the polypeptide may be augmented by derivatization using sugar moieties

30 (glycosylation) or by other supplementary molecules such as lipids, phosphate, acetyl
groups and the hike. It may also be augmented by conjugation with saccharides. Certain
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30 treatnent of inflammatory di seases and deficiencies or disorders of the
i mune system including, but not limted to, system c |upus erythenmatosus,
psoriasis, sclerodernma, RTA01/21 6 8 3 6 9vl -41- AttyDkt No. PP20107.004
(0357941282916) CREST syndrone, inflammatory nyositis, Sjogren's syndrone,
m xed connective tissue disease, rheumatoid arthritis, nmultiple sclerosis,
i nfl ammatory bowel di sease, acute respiratory distress syndrone, pul nonary
i nfl ammati on, i di opathic pulnonary fibrosis, osteoporosjs, de|ayed type
hyper seAshects\f sych Bgmsatatiop ﬁ%ﬁ%ﬁhﬂ%@%ﬂﬁ%@ﬁ%ﬁﬂm BOFess®gat hi c

t hr onbo j ras |0 k: f resent
nvent s SYEHED: die B hott oBECQIcH ARGERMibG, B pE RO VP B SOE
f r agmentny ben€chdh msdidrhiicngdreinsRidbe irethb defnition 6f asiCDAORREBEdE a positive

t herapeutic response with respect to a nalignant human B cell. By "positive
t her apeusddcherais so g as flia aptagegistpropeities ahibe anti(DA0antbod s alemobnded an 10

i nprove t ] he disease.in,assoeiation with the anti-tunpr activity of
thost anprsael W efpefEd Bt s HRARESInS Bl R PO iRl e
Synpt ONBffad IRCARVRY, didhbrby Sfhanéthg 8AGEniniERiAE theSactiaity 8Nthepolypleplids &f | ve
effect, the prevention of further tunor outgrowths, a reduction in tunor
si ze, atheatmous assaysn Ruktbem unliradual famimmnanid resslubsin thedian maydeaonehfeal i n one

or nore, synpt ons di.at ed timil ation CD40- expressj ng cells can be 15
obsor vy SFRBSO, egictit o5 olter It aiatinse e PASPRE A SRRaE A

char act g4 ggggi eSS o mideS 1 ntended an
absences)gd cl ?%?cggsl tIhy (hartP %C?Fgg'l gﬁﬁgéeégﬁ%ﬁﬁgmﬁgéﬁdﬁc{slﬁégﬁ% n(l)%t any

pr et ousttivighiearotredmeedhepolspdytide séquenesirom blonde fmianoof, anaED4@r ebr ospi nal

fluid (CSE)...Such a response nust persist for at |east one nonth follow ng
t r eat meARIBOESO Frﬁﬁrcftélsg‘ﬁ%’isl?%?lﬂods of the invention. Alternatively, 20 an
i nprovenent i J: TR %H.'E i Fal response.
By "partial @%gﬂgﬁ@é&&@@ﬁtnt eh%ggﬁg:t%? asltgggg:ﬁ%&gétg%@ggl%%gse in all
measur apblgpéptiervariints. derprefreinguibani-CD40 unibodysiatiantey @eerfiskillnn theears ubj ect )
in the absence of new I_eﬁi ons_.and perqs%i sting for at_least one nonth. Such a
r espons 844 adibpisterpne whis r‘f’é%gﬁﬁa&‘ﬁ%to i REFY Tpiein nuskeotide pr apiwg ek e can be
assgesse i r Lo 2 es aor burden, tunor
Si zgafs ageé:lt“t8 %ceeq%@ﬁgﬁtuﬁsl ir&n‘éﬁgicﬁrtgge[ﬁlg ﬁg%@gﬁh&éﬁuﬁgé‘ &slét}gﬁgugéhr%%%e icC resonance
i magi ngcddviinensefdphaxmicdtiod campbsitibiragidrig theanethodsast thopegend pivieitigrCT)  scan,
bi ol um nescent i nmaging, for exanple, l|uciferase inmaging, bone scan imaging,
and tunor biopsy sanpling including bone marrow aspiration (BVA). In

0., PRSI ?fw.“” 19, odRbgct undergoi ng
S 3 - O d =prndi ng fragnment
thereof may Bdidsenfhe ihve@tibe arfdiccrl t@tHeast of antagonist anti-CD40

20  antibodies to treat patients having a disease mediated by stimulation of CD40 signaling
on CD40-expressing cells. By "CD40-expressing cell” is intended normal and malignant
B celis expressing CD40 antigen. Methods for detecting CD40 expression in cells are
well known in the art and include, but are not limited to, PCR techniques,
immunchistochemistry, flow cytometry, Western blot, ELISA, and the like. By

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

30 myeloblastic leukemias, and the like.
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RTA01/2168369v1 -42- AttyDkl No. PP20107.004 (0357841282916) of an
| nprovenent in the synptons associated with the disease. Thus for B cel
tunors, the subject nay experience a decrease in the so-called B synptons,
i.e., night sweats, fever, weight |oss, and/or urticaria. By
"therapeutically effective dose or anbunt” or "effective anount” is intended
5 an anount of antagonist anti-CD40 anti body or antigen-binding fragnent
t hereof that,  when,adm nistered brings. about ositive therapeutjc
oponse. w 1 TASERLE Bt delneEanthe SPlsaoR pmpRARIHIOR of BRBEoRStpr i si ng
sti mul agi: - d I; I qﬁmggd' : he
invent%%%?ﬁg@?ﬁ@?gégﬁgﬁgggﬁah@?Pé???@gn 0?2 o) at e a ??ﬁﬁ%stﬁéﬁ%ibody or
f r agmenddntihietratidn éfani antdgopist angEDHO antitadiywir fgihbninélenf focindbsiated 40 ny/ kg,
fromabout 10 Q.01 ny/ kg to about 30 ng/kg, from about 0.1 ng/kg to about 30
ny/ kg, tissemergstinefronyg prédent.ovhase the pabentdiag g diseassna sppRiomofafisedse, 0 about 30
ik

oy Ko, e hion mith ifbesd Ahéhe B2 olpEdhs 1 b6E AR M BRtelre g o about

12 ny/ kgter, lrbmbdy, afetigite] adpioRatortafectths Hisehse] the EymmbAmR BF therliscagJBE | se a
single adm nistration of a therapeutically effective dose or 15 nultiple
adm ni dhe aredispesiton wveand thesasenses by Yraatmpert iswadsodpisadaesk the ppplicatienyoni st

i -CD40 . antib i gen-bi nding f hereof.. A f
arboat RBP4 Lo TmE R OB EE SRR ACEE G O S bodi e

for di agfesdies ol PAinm@kd theredf told PR of H)flcstidd ot ddifikiGrAfnRfFal of a clinical
testing p?%lceglure, e.g., to deﬁrm’ ge the (laffi cacy of a gi \?en treat nent

r ediOme rphaesceoticad compositien @onprastng the a0 atibpdiengr frigments thbredftot 0 a
det ect abl.e subst ance. lgﬁarTPrl es of. det ﬁffhﬁg' . substances incl.ude vari ous
enzy et isplated Hssueor el fine rom 3 patient ¥ 2 815P3esa SYmE] Sraterial s,

bi ol um ) , ' ' =TS S sui tabl e
&%ﬁgﬁd&gpediﬁ{gﬁ thwhrda @fsE ddleRAhHE bﬁﬁaloE@n}s% bYeSheabaABRbRSrefibve,

enzymes rseradi sh peroxi dase, al kali ne phosphat ase,

p- gal aciliesircasdy, amehomte igpokeldr afsttdhadiscasebepymystomt of thetdidehse, pr ost heti ¢
group c¢ | exes .i.ncl ude, 25 streptavidin/biotin and avidin/biotin; exanples
of sui ttggB@deP%P%@Mdﬁ’&tdZ?eﬁ%ﬂ°s include wumnbelliferone, fluorescein,

fl yarescein I wE ] Leh]-ar, W=VZ ' | uorescein,
aroy ol o Gl RAE Ay [eREABLD Frodtb i MRS fair Ul ddhdeads o7 S

I ncl udesptassing obll petiderpl@soraicclbholatic, aad bearde adetkd il gowihahiead ahuci f er ase,
luciferin, and aequorin; and exanples of suitable radioactive materi al

i ncl udeexissing turggnor 1n g dumey thaggrisspdurmg therapy.@pd T dATUSHeN R5CXREEr i bed her ei n
con e 1yt B R sl o5 P o
PP20107vetdl (83 A3dmdBaexiwy) thesapy.c Thémpy @At leditione aati-CAROvatipodis@t ul i n
detz%r m arlllitirg]gn-hQl%incgegra{gnge%?ﬁlegoﬂacgugcgEr})%v}%ol()gical response that is beneficial with
respect to treatment of disease states associated with stimulation of CD40 signaling on
CD40-expressing cells in a human.
The methods of the invention find use in the treatment of non-Hodgkin’s
lymphomas related to abnormal, uncontrollable B cell proliferation or accumuiation. For
25  purposes of the present invention, such lymphomas will be referred to according to the
Working Formulation classification scheme, that is those B cell lymphomas categorized
.as low grade, intermediate grade, and high grade (see "The Non-Hodgkin’s Lymphoma
Pathologic Classification Project,” Cancer 49(1982):2112-2135). Thus, low-grade B cell
lymphomas include small lymphocytic, follicular small-cleaved cell, and follicular mixed

30  small-cleaved and large cell lymphomas; intermediate-grade lymphomas include

follicular large cell, diffuse small cleaved cell, diffuse mixed small and large cell, and
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“sanpl e. Panel s of nonocl onal antibodies can be used to identify tissue by
species and/or by organ type. In a simlar fashion, these anti-CD40

anti bodi es can be used to screen tissue culture cells for contam nation
(i.e., screen for the presence of a mxture of CD40 5 expressing and

non- CD40 expressing cells in a culture). The antagoni st anti-CD40 anti bodi es
can be used in conbination with known chenotherapeutics and cytokines for

the tre f £ - £ 115 0- expr essi ng
cells. gg&glx cleeh%ﬁ eoq%%f %ﬂ%%gﬁe@ng'ﬂo%g Ul‘[dhé‘] geé/%@ﬁtl on can be used
in conmbinfmiriobustié i Pmplydtitkstio pandssueill ed-dledved el kimiphidmak bf @Rkt ’sL 0

enbodi nent, the anti-CD40 anti bodi es of the invention can be used in

conbi naandaenyBurkitt’s typexi mab (1 DECG-C2B8; Rituxan(r); |DEC Pharnmaceuticals

ant | boai oo dsbaremeipthOngpotfof Al iERAAF HILATKE kRS ' 0"

admsni sk@tféhtiol mmyﬁphbﬁﬁh mhi dte atasélﬁecs hcc@ﬂﬁn@iohﬁé REABEEEuroh &4l andY
i ncluding, but not limted surgery or surgical procedures (e.qg.

spl enechmmjican yanphapea Gbssiﬁsyatlonjﬁcﬁ sygemorych B eelk pew includone mar r ow

| h h Il
- Cominiar et iy Yo Peby E%élwﬁﬂedaa%@?%géso?bg%ﬁwﬁ%%ﬁwﬁ&. Cobia
chenot hgﬁﬁﬁ@&l&dt& 188etis1yrisHoasie pexb;_lsﬁerﬁr};acapﬁeoblamng qﬂcluaﬁF H dendarci ne or

f I udar abi ne phosphate, chloranb vincristine, pentostatin, 2-
chl or odmbad@nd@knmlf(/ah@lblmh@eyﬂc Wlomaob’mrmpld@namér ubi ci n,

DT & Oy EPPHER EB RS b s fenareri OREES. BIERlaspivs bimebemde,
doxor u tvfahan@ﬂ) (iRc RO RN FORSmal (HRPIRNE hpplaasiiemdd S ge c¥ll, A6 uﬁ}‘us@e

predni sone pl us doxorubicin), VAD (vincritsine, doxorubicin,

dexarretlh@@nlé)ymmn(aﬂsImﬂqgmalrrzqmlel&cqiklefm»hsmnél)mludm eatrh@qdabymdaloaudc and/ or

th t th t bi
 dar obi Bl GRS 3 ke Rt RS oo FR Brh R ks B e Mot 1 it e
to, Cytl%ﬁﬁbrﬁ@of{ﬁ%%ﬁ%ﬁéfsﬁﬁﬁr mémﬁiwﬁrewxﬁﬁolslﬁm@%wﬁa &t hi oguani ne,

6- mer capt opuri ne arabi ne; other anti- cancef nonoclonal anti body

t hdibapyBurkt's bkiamghgradalfbmlhmmemmpalphke)mlm, aguth dymphneyiic CD52 ant i body

t t t he CD5 t | t |
ot ol RIS AT e P ERCh PR sz R 1504,
A O i TS oA i TR AR (B (1))

i britunmomab ti uxetan Zevalin(r)), or any ot her therapeutl c anti-CD20

ant i bocg;amd@cg@p levds empae( cliropde @mlpgﬁw l@hkennmmog@dmmbmmclmm@ Dkt No.
FF20107 035784/ 282916 CD19 antib f
! BN Lot Ry ERieD Wi enstuiRl e Race b e SR il ¢, 1
humpani zgskas A8e Lindadsi feipld 1laadgta@@6ﬂhgz—lgmle)13 celbgMpababiab (Avastin(r)) or

ot her anti-cancer antibody targeting human vascul ar
It is recognized that the methods of the invention may be useful in preventing

further tumor outgrowths arising during therapy. The methods of the invention are

particularly useful in the treatment of subjects having low-grade B cell lymphomas,

particularly those subjects having relapses following standard chemotherapy. Low-grade
25 B cell lymphomas are more indolent than the intermediate- and high-grade B cell

lymphomas and are characterized by a relapsing/remitting course. Thus, treatment of

these lymphomas is improved using the methods of the invention, as relapse episodes are

reduced in number and severity,

The antagonist anti-CD40 antibodies described herein may also find use in the

30 treatment of inflammatory diseases and deficiencies or disorders of the immune system

including, but not limited to, systemic lupus erythematosus, psoriasis, scleroderma,
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endot helial growth factor; anti-CD22 anti body targeting the CD22 antigen on

mal i gnant 5 B ce

al phaCD22 toxin);

factor; anti bodi

I1s (for exanple, the nonocl onal antibody BL-22, an
a- M CSF antibody targeting macrophage col ony stinulating
es targeting the receptor activator of nucl ear

factor-kappaB (RANK) and its ligand (RANKL), which are overexpressed in
mul tiple nyel oma; anti-CD23 anti body targeting the CD23 anti gen on

[ i | f I C.152 t.1 - CD80 t th
Coe0” 1 0CREST GaRarDyty MERTHEHGY Thyssais, SIpronsy OUnFs T S50 A S B8 ng the
CD38 anfikaer rﬂﬁm% Mﬁ@ﬁ gé Slerédid atﬁmhﬁaogmcg@cﬁ HiAGaseBd e

hi st oconpat I’bi

ty conpl ex c recdeptors (anti-MHC anti bodi es)

expres smdpmonjf&hstgzﬂamﬁndﬁome,lﬁzmnom arflaamtatioGliivpatiit pldownary fitfrasis,exanpl e,

SON-40) tar get in
t ar get | PYEAPQ FRSES,
15 (T

t he, CD40 antigen_on malignant B cells; and _antibodies
a@eywmehwm& t"é@mﬁ‘pm@hw&%ﬁ‘%g fidyand receptor 1

EES. agoni sti ¢ human nonocl onal anti body
HGS-ET pa%%?@%exﬁ}r S&d on a number of solid tumors and tunors of
hemat opoi et i  Reodande with HR! thetiodsasfuhepreame thvemtivie bt fehke bAP¥ntagdiddtudi ng, but

not limted to,

m crotubul e and/ or topoi sonerase inhibitors (for exanple,

the m tati-CDdARNEbads (oratigeninding fagment dasreal) as defingfl slsawhere herein is

t ubul i n- bi, ndi t .T90 L 119 t he t tor 20
i nocaBe RER & Busifa Benpsurtter R sAatPa PR i Hb e (20
epot hi | gpe, m&ﬁeraﬁélﬁﬁ re§lofisd et Rspet B\aned (Raent RiifleRldH 44 nase C

|nh|b|tors for

N- bléhzoryttmomm@'s
ganite é II|um
deri vat

exanpl e, mdostaurin ((PICC 412, CGP 41251,
[noﬂlemb@)easqanmmratm withgheoantt- tlmqrantmm ofithesp Iaasbmheaag ent),

R e Fatas 4 Foproxseatpit b Rupe RSP 8 evi m o)

Affini t Gkt (’?H:It'1§ S8 RO RlkOE eﬁéctmlebﬁv&tmmm&@autgﬁ%swl (R

et odol ac, i nduci

ng apoptosis of malignant |ynmphocytes), second-generation

purine areduttenmndmnanak@gsre&wuhnasﬁxclmﬁﬁ)eachﬁaaeqerlcnlln bind/or sdafrease aduct i on of

the protein Bcl -

n eI l.s &g Fé the a %I sense agents
obI i ner%‘l?r?r%?fe@@ﬁlﬁ %‘f kitsB"t“B ﬁ?fﬁ&ﬁ?‘t%%g %?q CRR&ml e, Vel cadeTM
ngrsf e nﬁ%@)epewﬁﬂplf& whﬁuhtm.%ﬁemmq@&;% b B &‘dfﬁﬂ@h%so CHI R 258) ,

VEGF i nhi Bitors

for exanple ecul e

i nhi bi tamsgplett réspahses ByCkompplatesiespohbtSH} uﬂﬁld@dian abseacmd;f&lmilcﬁllﬁAG) smal |
RTA0112 3 6 9vi .-45- Dkt _No. PP20 00 035784/ 282916) ol ecul e
i nhi bi t%eftiwgw’ ﬂasgftssﬁaﬂupg@gi#@gééwaw@k %omﬁéf FAdiQErabncstu dll

cyt odi fgdgl
1

and FR-9

a%ﬂ coteblos &9?&61& ééﬂ?ﬁ ﬁ&h% ﬁ&! xhﬁﬂ)%?{s%% ?ﬂ"aﬂ A& d (SARA) ,

apopto nts” suc rlseno rsenic trioxide)

and Xc ydrrei ménth félﬂmﬁmgafeaml@admordmgjt@the urettokds ef the imentivineAbgyathaded cancer

t herapies, inclu

| d-49H, 2o PSPYRIRARL IR the diseass iy b

di ng, but not t|)mted to, vaccine 5 approaches (for exanple,

e ??é‘?gé’&ﬁ%d #06ing HpaTHekTRwoRssy BY

"partial response” is intended at least about a 50% decrease in all measurable fumor

burden (i.e., the number of tumor cells present in the subject) in the absence of new

lesions and persisting for at least one month. Such a response 1s applicable to measurable

tumors only.

25 Tumor response can be assessed for changes in tumor morphology (i.e., overall

tumor burden, tumor size, and the like) using screening techniques such as magnetic

resonance imaging (MRI) scan, x-radiographic imaging, computed tomographic (CT)

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

tumor biopsy

sampling including bone marrow aspiration (BMA). In addition to these

30  positive therapeutic responses, the subject undergoing therapy with the antagonist anti-

CDA40 antibody or antigen-binding fragment thereof may experience the beneficial effect
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or active idiotype i munot herapy (for exanple, M/Vax(r) Personalized

| mmunot herapy, formally designated GIOP-99), Pronune(r) (CpG 7909, a

synt hetic agonist for toll-like receptor 9 (TLR9)), interferon-al pha

t herapy, interleukin-2 (IL-2) therapy, IL-12 therapy, 1L-15 therapy, and

| L-21 therapy; steroid therapy; or other cancer therapy; where the 10

addi tional cancer therapy is admnistered prior to, during, or subsequent to

th t i st ti, - CD40 i body_th T, t nbi ned
t her ap: BEatigaspy Bt iR Ay BPlon el PELRR e Wi ot RSB M Pooay o
ant i genyfyi sifjeBOmby eRBicetd ®icRake inlthe SRERIA syAptiink 1.2 dE IsHea@l | on of

anot her therapeutic agent, as with chenotherapy, radiation therapy, other
ant i - cafaver, venglit bosdyardfveuaipsariasmal | nol ecul e- based cancer 15 therapy, or

vacci ne/ i mupot her apy- based. cancer therapy, the. nmethods of. the nvention
enconpass cogdnﬁﬁ@teg%‘f"?]éfﬁ?&%‘f S%Bbﬂ?‘ﬂ% ‘1”’0{23 PAG %‘F@"‘Bi‘sé"@? | e
phar grac ' f At Lo . i : L O St R ) 1N either
o det - T arSEof laBg oD af ey 8 Bt DYRIAE PSRt O
t her apewuthen adramistend brihgrebeut hpositdicdberapeutib eesponsenwitisiaspdat onieeutment, 1. e.

t he antagoni st anti-CD40 anti body or antigep-binding fragment 20 thereof is
admi ni sPER Bellcabath adiseasacopprigingistimuationel (D0 -ehprespingeells Ingamst her cancer

t her apy (i i.eS. ar ' | agoni st
ant 1 - cogvoSmenfd et dofs Bcfaraldally BRI b ko RBag BBRAN P00 e
pr eci sebyfragmédiehaestds inttheRangs fioheatouh@01 agniaeto dbber Apmy/kgAlrb@rabatd vel y, the
ant agoni st anti-CD40 anti bodlyI of the present invention or antigen-binding

f r abfiren®-0d eg/kpto sheyt 3 me/kge ramabaitl. & mek oo abput ) me/kgr fremisbenllent to the
ot her canger, t her . Sequentjal, .adm ni stratibon of the differe cancer
her ps BBy BEUCRY ke TR st A HENE 57 SRk o0 e a0 ik § ke oC

r espondghdu® 25 ¢ iffobt alfoats td ORI mbReIR6MOBSRt 3 MR/KPAS abMel1ist y of

rem ssion or rel apse- \Were tﬁe conbi ned 't herapi es conprise adm nistration
of the wgkgyonirem abaut70RAG tapbousddyngske. Was segegnitsiditistibe methgdwiit t hereof in

conmbinatign wth adm nistration of a.cytotoxic 30 age .preferably the
2t agonrstment e Fimpie e ik Sp i GLaCs Rl e B et el i s
adm i shRigsle MhRistlaBomUTatheraSdhitiofly eFfectivé bR ehePRRIHonisRIMAROD4H68369v1 46
At t yDkt N& PP20107. 004(035784262916) I n sone enbodi nent's of the invention,

t he ant agjthodyor anfigendbabingfragtbenditheseofdescri bed herein, or anti gen-bi ndi ng

fragnents thergeof; are.adm ni.gtered..in.conbingtion wth t herapy, and

optionally i %@Bﬁ@i%"fiﬁﬂe%o ﬁeéﬁ‘feé'%ﬁbﬁfge B%en‘gftaﬁgﬁg%\\% ‘m?'r"éﬁgg})ant ation,

wher ei NaddiRdaR tibrfsbh o8 Omb o T NtEMAPRY inGis8BeRfadt) o fARYinkRE] t‘és&fglm ni stered
e

sequentially, in either order, or 'sinmultaneously (i.e., concurrently or
wi t hi n proedwsereeg. t ordeterminedhe efficaypifasgivh tsaaline regivigenDietestiompenant hec agent s

TN SR (e R the: enieg ey
substances include various enzymes, prosthetic groups, fluorescent materials,
luminescent materials, bioluminescent materials, and radioactive materials. Examples of
suitable enzymes include horseradish peroxidase, alkaltne phosphatase, p-galactosidase, -
or acetylcholinesterase; examples of suitable prosthetic group complexes include

25  streptavidin/biotin and avidin/biotin; examples of suitable fluorescent matenals include
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine
fluorescein, dansy! chloride or phycoerythrin; an example of a luminescent material
includes luminol; examples of bioluminescent materials include luciferase, luciferin, and
aequorin; and examples of suitable radioactive material include '°I, "1, *°S, or °H.

30 The anti-CD40 antibodies described herein can further be used to provide
reagents, e.g., labeled antibodies that can be used, for example, to identify cells
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chl or odeoxyadenosi ne (cl adri bi ne), cycl ophospham de, doxor ubi cin,

predni sone, and conbinations thereof, for exanple, anthracycline-containing
regi nens such as CAP 10 (cycl ophosphan de, doxorubicin plus prednisone),
CHOP (cycl ophosphanmi de, vincristine, prednisone plus doxorubicin), VAD
(vincritsine, doxorubicin, plus dexamethasone), M (nel phal an pl us

predni sone), and other cytotoxic and/or therapeutic agents used in

chenot her a m t oxant r on aunpor ubj. ci r ubi.cin aspar agi nase,
on ot PlrReKisR{aE STtk RIS Ui R PR e bl iy O B

net hot r @x@fle, PavelsufirhaRcRnbBAitibodies adizisee to RehtifyABSA By Wecies and/or

6- nmer capt opurine, and nelarabine. In sone enbodinents, the antagoni st
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CH R-5.9, or an antigen-b ragment thereof In one such enbodi nent,

‘the antlalgg)maétauamthermdlmﬁw ODHOIE‘Hanlﬂ P@f@bﬁanﬁb aptolagrenboneher eof s

adm ni st ered n.of Ina tnative
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enbodi nents, the chlorambucil is adm nistered sinultaneousl y wth the

ant agonthieroderxyadeppsioe feladribing), aiclophosnhemids, dexorabitinapredmisonsy andof |

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

._L_

(cyclophosphamide, doxorubicin plus prednisone), CHOP (cyclophosphamide,
vincristine, prednisone plus doxorubicin), VAD (vincritsine, doxorubicin, plus
dexamethasone), MP (melphalan plus prednisone), and other cytotoxic and/or therapeutic
agenis used in chemotherapy such as mitoxantrone, daunorubicin, idarubicin,

25  asparaginase, and antimetabolites, including, but not limited to, cytarabine, methotrexate,
5-fluorouracil decarbazine, 6-thioguanine, 6-mercaptopurine, and nelarabine; other anti-
cancer monoclonal antibody therapy (for example, alemtuzumab (Campath®) or other
anti-CD52 antibody targeting the CD52 cell—sﬁrface glycoprotein on malignant B cells;
ntuximab (Rjtuxan®), the fully human antibody HuMax-CD20, R-1594, IMMU-106,

30 TRU-015, AME-133, tositumomab/I-131 tositumomab (Bexxar®), ibritumomab tiuxetan
(Zevalin®), or any other therapeutic anti-CD20 antibody targeting the CD20 antigen on
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10 In yet other enbodi nents, anthracycline-containing reginmens such as CAP
(cycl ophospham de, doxorubicin plus prednisone) and CHOP (cycl ophospham de,
vincristine, prednisone plus doxorubicin) maybe conbined with adm nistration
of an antagonist anti-CD40 anti body described herein, for exanple, the
nmonocl onal antibody CH R-12.12 or CH R-5.9, or antigen-binding fragnent
thereof. In one such enbodi nent, 15 the antagoni st anti-CD40 anti body or

ant i gen- hi ndi fra her.eof J.s adm ni r.ed rior tqg.adm nistration of
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treatnment wth anthracycline-containing reginens. In yet other enbodi nents,
t he abebacimymbi(Asadn®)airtiry anggamen antthodg targetsigdrmahnsvaseularaneousl y with
t he ant agopi st 20 ti-CD40 tibo or antigen-binding fra nt thereof. In
al ter n&?&q}gel@iﬁ%ﬂﬁg?&t ; 3%"1‘1‘%%?@6‘%@( taggefing Mﬁ?‘?‘tﬁﬂﬁn@%@éﬂ%ed her ei n,
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RTACL/ 216836 CALd t No. 2P20107..004 (035784/282916) sinultaneously
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ant i genntbasdigs{fprexamplyrBGiN-$Pdargeting the (A mtiger pr thalignang Boielsitandn with a

Rt e e e R
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anti-CDZ0 antibody. In yet other enbodinents, the anti-CD20
analogues; the tubulin-binding agent T900607; XL119; and the topoisomerase inhibitor

20  aminocamptothecin), SDX-105 (bendamustine hydrochloride), ixabepilone (an
epothilone analog, also referred to as BMS-247550), protein kinase C inhibitors, for
example, midostaurin (PKC-412, CGP 41251, N-benzoylstaurosporine), pixantrone,
eloxatin (an antineoplastic agent), ganite (gallium nitrate), Thatomid® (thalidomide),
immunomodulatory derivatives of thalidomide (for example, revlimid (formerly

25  revimid)), Affinitak™ (antisense inhibitor of protein kinase C-alpha), SDX-101 (R-
etodolac, inducing apoptosis of malignant lymphocytes), second-generation purine
nucleoside analogs such as clofarabine, inhibitors of production of the protein Bel-2 by
cancer cells (for example, the antisense agents oblimersen and Genasense®), proteasome
inhibitors (for example, Velcade™ (bortezomib)), small molecule kinase inhibitors (for

30  example, CHIR-258), small molecule VEGF inltibitors (for example, ZD-6474), small
molecule inhibitors of heat shock protein (HSP) 90 (for example, 17-AAG), smail

RTA01/2168369vi -45- AttyDkt No. PP20107.004 (035784/282916)



antibody is adm nistered sinultaneously with the antagoni st anti-CD40

anti body or antigen-binding fragnent thereof. 15 In alternative

enbodi ments, an antagoni st anti-CD40 anti body described herein, for

exanpl e, the nonoclonal antibody CHIR-11 12 or CHIR-5.9, or antigen-binding
fragment thereof, is admnistered in conbination with a small nol ecul e-based
cancer therapy, including, but not limted to, mcrotubule and/or
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hybr i d/ #81-aP40wnBkedyitherany.i Saysoihepeche copabined theragics §omptisfer ani | ohydr oxani ¢

acid (S : - il : ' r

(ar sen s iish orirdhigefis: BECPRBRLAboR, FIRBk FdRe Hhembh! AERAL 1)
enbodi niardomblidstioawitdgaipiaistraiin ofGRétheptierapestic entnd withchanhodiengy,f r agnent
thereof is  admnistered prior to admnistration of the small nol ecul e-based
cancer Higm (herany; ethgpanti-gserRnibad s therapy, smllzgelsede-basadicanesto anti body or
antjicge i.ndi . | Wl r with the
e rPaBg AR ERE bt caftP B e A dEoreTRYABh, X 1|

mol ecul @xcbapest wwadmtistidionaping sspadts foinsdlsticdd os b Bingleglantisdeytical0 Wi th the
ant agoni st anti-CD40 anti body or antigen-binding fragnent thereof. In yet

ot her elopBulatieptos and gonggewiysmdsinigimtiondmgithes grdepo ihemrethe madeadsioihe n, f or

P S gt

vacci nedimithitouble! i ythd asiesbria e /CDANELIBHYyY of dtigeslbiidingdidgnivat | i mted to,
vacci ne approaches (for exanple, 1d-KLH, )
20  thereof is administered concurrently or within the same time frame as the other cancer

therapy (i.e., the therapies are going on concurrently, but the antagonist anti-CD40
antibody or antigen-binding fragment thereof is not administered precisely at the same
time as the other cancer therapy). Alternatively, the antagonist anti-CD40 antibody of the
present invention or antigen-binding fragment thereof may also be administered prior to

25  or subsequent to the other cancer therapy. Sequential administration of the different
cancer therapies may be performed regardless of whether the treated subject responds to
the first course of therapy to decrease the possibility of remission or relapse. Where the
combined therapies comprise administration of the antagonist anti-CD40 antibody or
antigen-binding fragment thereof in combination with administration of a cytotoxic

30 agent, preferably the antagonist anti-CD40 antibody or antigen-binding fragment thereof
is administered prior to administering the cytotoxic agent.
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15 oncophage, vital ethine), personalized i mmunotherapy or active idiotype

| mmunot herapy (for exanple, MyVaz Personalized | mmunot herapy, formally

desi gnated GIOP-99), Pronune(r) (CpG 7909, a synthetic agonist for
toll-like receptor 9 (TLR9)), interferon- al pha therapy, interleukin-2
(IL-2) therapy, IL- 12 therapy, |L-15 therapy, or IL-21 therapy; or steroid
therapy. In one such enbodi nent, the antagoni st anti-CD40 anti body 20 or

antigen-binding fra nt thepeof. is,.adm nistere i t 0..admi ni stration of
the "vacci neh %’mﬁﬁmws BQ@&&W&HW&I};E‘? %Pﬁgﬁgaﬁ%'tﬁﬁ?épﬂg?ﬁ]%. ments, the
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therapy is adm nistered sinmu]taneopusly with the 25 antagoni st anti-CD40
ant i bodwlaﬁwpﬁe‘ﬁh%ﬁﬁdh%ﬁ“\bpgb 'ﬁ‘etch%‘P%’cS‘Pr.apF‘f’f‘c tzﬁjé%yg??oodi nment, an
ant agonj gt. ant | i ' e r t:he nonocl onal
ant i’ body CHPR %%%gﬂ&ﬁ%cﬂ%ﬁ%gp% [ gee%l}]@?’rqi‘?'h%ongg ragi@ﬁtWI. her eof , can
be usedtheRame Khiefedrh@N Bainbles bf 2nitable-chemathepgpentic dgeatrintlods bpeard not he nunber
of natural killer (NK) effector cells in treated patients, can be '

adni ni shwitedt flugarpbine pp fludprabingplnsphaipohiorambycil, vinerigineapefiestating At i - CD40

expandett RedbaltoRRe (oo " 0N do kSR brtShB0 04 0"ty okt
PP2011) do ARARRS TRALSTORD Yo, lracyefsl-RRRnR i Ot BE /I i St o o0

antagoni st anti-CD4Q anti body or antigen-binding fragment thereof. In other

enbtli neyclophosphanmids cdoxesubigin phs predmironer, REIQ@elophesghamideo stinul ate NK

[ tivi.ty when .adm ni l.nat i it h,ar t i st ti-CD40
oot | bocyinthel HEthiAge ot dakpRisitl, SAD (Rt S s Bl Phody. cRIR 1. 12
or  CUR- gex@meftaséi?), NP (Sephiah Ll PrédnPSHB) hnd SBECSkotoXidahdBf thefdBlicnat i on

therapy wth two or nore’therapeutic agents and an antagoni st anti-CD40
ant i bodsgedtsased methehetierapycach ad moobmingsedlafinprubiceqidmiticiof a treat nent of

di sease states conpri si timul at.ed 0- ex ssin ells, for exanple, B
cel | - r M REEIEHN @tl%%‘iﬁisomﬁﬁ\gﬁ@ gﬁé‘}%?‘"ﬁ{?ﬁlt‘é ; %?QF’ gletmigrste, rrsvt hout
bei g 18 dubiBuldcNGec GBI, SthloBGAne ﬁtlﬁeleg@?ﬁmﬂ% DR A Mtaliner BR%meher e two

i
chenot herapeutic agents are adm nistere n cofbli nati on with an antagoni st
ant i - Coatbadiments,dlze aatagoriis adti-Gideintibody domtramplq theheomichenabpeibbily agent and

Pt ui read2 e B St g PR e et BT s S GHAGIHFO0H wi th an
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conbi nations inclu ut are not" limted to, conbinations of dar abi ne,
cycl ophasipGRAD datibalyds admainasttred)altir steatumdnt »Oh4be cemidsioatypeutfiongaahpl e, t he

mongcl onal . . . . . .
20 et other embodiments, the chemotherapeutic agent is administered simultaneously with

the antagonist anti-CD40 antibody or antigen-binding fragment thereof.

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

25 phosphate. In one such embodiment, the antagonist anti-CD40 antibody or antigen-
| binding fragment thereof is administered prior to administration of fludarabine or
fludarabine phosphate. In alternative embodiments, the antagonist anti-CD40 antibody or
antigen-binding fragment thereof is administered after treatment with fludarabine or
fludarabine phosphate. In yet other embodiments, the fludarabine or fludarabine
30  phosphate is administered simultaneously with the antagonist anti-CD40 antibody or
antigen-binding fragment thereof.
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antibody CHI R-12.12 or CHR-5.9 or an antigen-binding fragnent thereof; and
conbi nations of fludarabine, an anti-CD20 anti body, for exanple, rituximb
(Rituxan ; [DEC Pharmaceuticals Corp., San Diego, California), and the

ant agoni st anti-CD40 20 anti body, for exanple, the nonocl onal antibody

CH R-12.12 or CHIR-5.9 or an antigen- binding fragnent thereof.

Phar maceuti cal Fornul ati ons and Mbdes of Adm nistration The ant agoni st
anti-CD40 anti bodies qf this.invention are adnm nistered af a .25
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which may be topically or orally admnistered, or which may be capable of
t r ans i fagnumt theraof & teredeafier faaiment with ehlerambucidd i yétothest i on occurs

preferably by infusiqn oyer..a r.i .0 f .about 1. to,about 10. hours, nore
pref er a%'f'%dﬂé%l}ts’éﬁ%ﬁﬁorfmx’b‘cﬁbs IQIS%B%S@%@H%W%%%%BW“ over about
2to al@gaoZnt{%ﬁzgraﬁlg'ehlbiﬂﬁgﬁgﬁg@rmm over about 4 to about 6 hours,
dependi ng upon the anti-CD40 antibody being adm nistered. The initial

i Bﬂ@fi Znt Wi tItbl W?egerﬁindmtﬁn@:tﬁiw&mb@omﬂaa:mMgmghnbm :glichamCag’er a peri Ogl of

r n n r r :
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6 hour ?lﬁérﬁﬁhé{%‘r&ﬂnsghgi)hﬁmmu ici:?l?ﬁ]dﬂ;be]cohﬂm%hgﬁm ﬁhrﬂiﬂisﬁ‘gﬁﬁrfof Aapout 1 to

about ours, "or abo to about 2~ hours. armaceut 1 cal conposition of

t he i nwmndgooist argi-CDAuhtbely described hereng fortdxempls| the midrvclontleamtibody out e of

adm ni stration. Exarﬁlfi of possjible routes of adm nistratiaqn _include
t+a/8

par ent dpIR-12.d2gr ( ABigenhinging figgmenh thergeta n opgfuch; embodgnsa) |
t A . i i . ' . . 4 | ati ,
nadg" ARE ABeprhebiahe- (2540 BSAPRan BbRbirl BT Bdeok B iR B P

Sol ut i gitior o5 admispeatonofantvacydiae-cp@omiigaegimens. i othetemboldimeaits, sheocut aneous
application can jnclude the foll ow ng conponents: a sterile diluent such as

wat er fagtagopistanti-6R40 aatibody ar gntigendhndipg fragmentthereefds pdmmystearad aliery col s,

gl yceri ﬁﬂ_ﬁ} : . het.d . t4bacterial agents
such astfl%agﬁéﬂ;ﬁ){hl:a{ﬁco c#' f‘@%’ﬁ‘&?ﬁ&“%ﬁ%@%n@; )}eg(r)@lg}om é;ﬁl gﬁg’udé? as ascorbhic
aci d orangoadywlindtaithihingaegiitndhadmaini stgedgenttancdus vath the antagonist

et hyl enedi am netetraacetic acid; buffers such as acetates, citrates
anti-CD40 antibody or antigen-binding fragment thereof.

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

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

30  alemtuzumab. In yet other embodiments, the alemtuzumab is administered
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or phosphates and agents for the adjustnment of tonicity such as sodi um
chloride or dextrose. pH can be adjusted with acids or bases, such as
hydrochl ori ¢ acid or sodium hydroxide. The parenteral preparation can be
encl osed i n anpoul es, disposable syringes, or nultiple dose vials nade of
glass or plastic. 25 The anti-CD40 anti bodies are typically provided by
standard technique within a pharmaceutically acceptable buffer, for

exanple sterile sali sterlle r ropyl epe coI,
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admi ni sﬁl@@gke agents are described in Rem ngton it Pharmaceutical Sciences
(18t h ed. Mack Publi shi ng Conpany, Eaton, Pennsylvania, 1990), herein

i ncor por at edhmlte&&twefembednmnts,%aemhgm;sthm—(ﬁ)é@rmtibodms%bmmtéin, whi ch

descrlbsstablllzed antlbod har forpmul atij.ons, syjtable for use
in the FPEEkyERIeohe mpmoglo ‘Bﬂfeﬁ OR%%SZ %@w@z t yDkt No.

PP2Q107 nti body or
Fr agmente iy Eﬁ%@éfs%?ﬂl%eﬁﬁfzf%wh@é eARhO AR ST oty

or di nar argeking khd ODLO @ntdgeh onirhdlipabnt i eelis, fmpaﬁplmnmw(mﬁm@m the

I nfluenci ng the nmode of adm nistration and the respectlve anount of at

| east oftdly @ﬁUBQdYaH'ﬂWEIﬁmoaRHSL%dW'W@ AdHER S MEbI3, i ncl ude, but 5

G SoascosiHhOi-at buifieh B ighy, 8 pindth A ARl Rl MO BloBY on or (e

i ndi vi dgiigh epbdaingi, tae aﬁt@gca:mf antl-SlleIO' ai\lhbb’dy Shtigembintingffr e%ﬂﬂiét&:‘f
anti-CD40 anti body or fragnment thereof to be admnistered will be dependent

upok¥ t his adunistotedzpaier 1 @hmatstr@ﬁmmfdhe\mtt-ﬁémtanéb@m jla ether ginbpdimeats; go a

| f th t.. Ge |1y, a high
50" o361k 0 ARG et MR B R  FEREI B 1, O
| ncr easiffg tBIntkAt with thd ARi- SDQD%ﬁbd&@d% galdwerfeh%awemsﬁ}% #Esepgd anti - CDA0

anti body or fragnent thereof to be adninistered is in the range from about
0. 003 naptibgdy ailuumlsteS@l smpiltapeopsly ithdhe gntagenist heti-CaH§entibody @1 ny/ kg to

about 40 ny/ exgnpl e, the dose can be 0.01 ng/kg, 0.03 ny/kg,
0.1 ny/ & ngB%gl Eﬂbﬂ ? ?kg 1 ny/ kg, 1.5 ng/kg, 2 ng/kg, 2.5 15 ng/ kg,

3 ngy kg, 5 nlih/di&maﬁv@gﬁ'lisgdlmleﬁts”m Aﬁﬂagoilﬁt ARt -CD 4028t scrired M, 30 no/ kg,
35 ng/ kg, 40 mg/kg, 45 ny/ kg, or ng/ kg. I n anot her enbodi nent of the

i nvent i fon exarhglethe hmocicnqiramsbfsiya@m&rﬂ%tllar COHR 6.9, mnmgepklan@ioges of

ant agonj st an I.body .or f ment .t herepf The, neth conpri se
adni ni s ?%P?%&P%‘ig%’lllls ngster i corpt in 10”8“’“%3‘ S%ﬁﬂfle ulsgoas 35, 40, or
more 20pbRy Sfalﬁé’l'tlﬁ %%dt}ﬁoﬁflﬁ]ﬁ&! toVﬁu&Bﬁﬁﬁke%dz%r wﬁ{sﬁﬁﬁ%é irﬁﬂ!ut&?(ﬁ?f)s' tion

conprising an antagoni st anti-CD40 antibody or fragnment thereof The
f r equencsanmid thumitbtiiomhdiitoadolastatat arat dadastatinfanaioguéspihe talmdmsbiodinghe

Phayraceut | £80607 RET1 4. 20 T tSn Bt arsernst idhibior a0t Sn SDX-105
(bendamustine hydrochloride), ixabepilone (an epothilone analog, also referred to as
BMS-247550), protein kinase C inhibitors, for example, midostaurin (PKC-412, CGP

41251, N-benzoylstaurosporine), pixantrone, eloxatin (an antineoplastic agent), ganite
{gallium nitrate), Thalomid® (thalidomide), immunomodulatory derivatives of

25  thalidomide (for example, revlimid (formerly revimid)), Affinitak™ (antisense inhibitor
of protein kinase C-alpha), SDX-101 (R-etodolac, inducing apoptosis of malignant
lymphocytes), second-generation purine nucleoside analogs such as clofarabine,
inhibitors of production of the protein Bcel-2 by cancer cells (for example, the antisense
agents oblimersen and Genasense®), proteasome inhibitors (for example, Velcade™

30  (bortezomib}), small molecule kinase inhibitors (for example, CHIR-258), small
molecule VEGF inhibitors (for example, ZD-6474), small molecule inhibitors of heat
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fragnent thereof can be readily determ ned by one of skill in the art

W t hout undue experinentation. Moreover, treatnment of a subject with a
therapeutically effective 25 anount of an antibody can include a single
treatment or, preferably, can include a series of treatnents. In a
preferred exanple, a subject is treated with antagoni st anti-CD40 anti body
or antigen-binding fragnent thereof in the range of between about 0.1 to 20

ng/ kg b i o) t e st . , preferably
bet vvee'n&gé%)éﬁottagbt{gpg%v\ggﬁé’fay}ﬁgér(’ewpééﬁ ’rsgﬁm“ @%é@%@éﬁ@f lﬁﬁtg Jgf'S? weeks, and
even nddacePiapdsqf@rexmplel Bybritigular ctodifferentifliond k) agbhte ¢t may occur

annual ly to prevent relapse or upon indication of relapse. It will also be

appr eci fbedntlokydrexpnie peidd S AT )dasiR-981 228 kb apopid B3gents sech a5t t yDkt  No.
F112010£..004 & 035784/.282916 nti.bedy or anti.gen-biindi ng fragment thereof
used fot™{Fe%t %C@xidﬁﬁ?@gﬁ"ﬂ? ﬁﬁ%@é@egadg@%‘m)‘hg“% @ of a particul ar
tr eaf MeghbodiianIa: anthgBRISE&ARI-OPYO 1y o BstideAQARdEng ARPAEMAherb6 AR t he
results of diagnostic assays as described herein. us, in one enbodi nent,

t he dosidmynistagédhpiorinodmitasiragioniof die sutlitnglseulerbassd cacentheBapyhdn afheut i cal | y
effectiv se of at |east o | -CDA0 anti bo or fra t thereof on
days 1 cmodiend, ihe sntaging PREIMLaronty poftierh othiia EhEE Bersnl 1 no
dosi ng | LG 9@ Sen whth' W ' j |y
ef f ect ia\r/cgﬂgose doéﬁ%thlél eas? “@théﬁéaﬁ@m%%légﬁﬁa&ggiﬂg}%&%gﬂnéﬁg 6‘:‘? ereof on

days 1, er@hodbnedks, the sihall andectlecsthased vamebr therapy isradatimistered spanitagousfur t her

enbaodi nents i nclude a dgsing regjnmen having.,a first adm njstration of a 10
t helroapemtﬁ‘gﬁwgéﬁﬁbﬂq'ap“gé%b% ofanfigendhinding ﬁéﬂ?‘@@&‘@"%nt i body or

f ragment th%ﬁ%ﬁ oftigr ﬁﬁ%ﬁg&ﬁs&nﬂ aﬁltz%gﬂﬂt %@éﬁo%ﬁﬁ}d@eﬁﬁﬂeﬁ%ﬁﬁﬂ%ﬁe;i od; a

dosi ng regi nen 1 nc mnistratron o erapeutrcal |

ef f ect | esampes cheahomdcidrabattibodg CAHIR- 2XIUN6r GHIR-B5Ody anrantif¢rabinding t her eof on
days 1 and 3 of a week in a treatmnment period; e)and a preferred dosing

r egi menfragegnd dicrepiacanibedised mfombination Wi th wecgeipmuapaeRpYr-hesed candeict i ve dose

of at | / - ti f er eaf day 1 of a week
in a tr@%?ﬁ%ﬁﬁagé?g’g\gﬁ W@%ﬂ?‘?gﬁ#’ Qn%%%é agérrqa%@@gtcé%ﬁ‘?re 1efsae week, 2 weeks, 3
weelss, @hchptitigh, vithlethint)) persbnaliz8d hsmundiherdpy 6odctivd icﬁa@ﬁeﬁﬁmﬁﬁfth@diy nmay be

subsequent or seg{gat gd fromeach other by a day, a week, 2 s, a nonth,

3 nont HEor examples My Vayr Perspaalized Immywaticepl ol @qsi&rﬁ@dﬁ@&\é&ejt ically

ef fecti _ L1St- ' fona it i - bi ndi ng

f ragrrenl%/r%fnhq@?(gipszr}a’%gggg%g?ﬁtug%g%+8t%t8’g'lﬁn%/r %‘%ﬁpk‘%@a*%ﬁ‘?»sﬁlt‘ ér?%?‘i‘(g, from
about CalfHa theralsy, inrialian @0-2gickpy, fI-0ritabpy| 11019 thepaplyker 2 Bbout 30

ng/ kg, from about 0.1 ngy/kg to about 30 fromabout_ 0.5 ng/ kg to about

/ kg,
30 g/ REFAPYE HieAYE (ecrep K’@etﬂ’é)"hsﬂﬁ@hﬂdﬂsgﬁgn@g RBtagem At JH0 antibgrlkg t o about
o0 irgg; tcgmpg%@h%a&%%agﬁw%%&om ARAMterR P EPaddhin A8 1 M0/ kg to about

vaccine/immunotherapy-based cancer therapy. In other embodiments, the antagonist

anti-CD40 antibody or antigen-binding fragment thereof is administered after treatment

with the vaccine/immunotherapy-based cancer therapy. In yet other embodiments, the

vaccine/immunotherapy-based cancer therapy is administered simultaneously with the
25  antagonist anti-CD40 antibody or antigen-binding fragment thereof.

In one such embodiment, an antagonist anti-CD4G antibody described herein, for
example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or an antigen-binding
fragment thereof, can be used in combination with IL-2. IL-2, an agent known to expand
the number of natural killer (NK) effector celis in treated patients, can be administered

30  prior to, or concomitantly with, the antagonist anti-CD40 antibody of the invention or

antigen-binding fragment thereof. This expanded number of NK effector cells may lead
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25 about 5 ng/kg to about 15 ng/kg, or from about 7 ng/kg to about 12 ng/kg.
Thus, for exanple, the dose of any one antagoni st anti-CD40 anti body or

anti gen-bi nding fragment thereof, for exanple the anti-CD40 nonocl onal
antibody CHIIt-12.12 or CHHR 5.9 or antigen-binding fragnent thereof, can
be 0.003 ng/kg, 0.01 ng/kg, 0.03 ng/kg, 0.1 ng/kg, 0.3 ng/kg, 0.5 no/kg, 1
ng/ kg, 1.5 ng/kg, 2 ng/kg, 2.5 ng/kg, 3 ng/kg, 5 30 ng/ kg, 7 ng/kg, 10

ny/ kg, 5mﬁ£§ AR ) / aqgg ) ; / kg, 45
ng/kg,‘éo ngcég, or g?ﬂéﬁ”?ﬁ%%ﬂgééggﬂggl ,ﬁéﬂﬁfﬁﬁfgnﬁﬁnggﬁggpgf about 0.003
RTA01/ 2ifigaebindingSflagitdny Bleredflo In GtRa0dibbdiidnts,dBS/S%t@B8291i6) ng/ kg t o about

D10 ar HIRBSSAPRAE PR AR Al N S5hBAAY Nt SAEHHers IBaRAete o0
th ; j ' t L viel ' t
tner aperts oot DA B08Y aCaRbtherdl, BF Bk, Be gt eihioay o

ant isgennbibody CHIR A12aPesitCHIRS§ 9061 dvpdantigen-bidihgdyagmdnb therdwfcour se of a
treatnment period. In other enbodinents, the initial therapeutically
ef fective dd¥athst, cambinstion Sierapy willhtwo amneredherapavdiy agenta aad gen- bi ndi ng

f t . th f. fi. | : ' | in.the | dosi
ange. (easdRIsE RBP4 oURaE S REO TR Cth Ry ae B B sffent doses
fal | i ngreptrhéitdf HikGaseistiRrcodPPisitg stif@ted CDR0-expressSRIM! fo? SxdmplkB t 0 about

50 10 nog/ kgé. In alternative enbodiments, the initial therapeutically
ef f ect i ogl-related cancess and avtagnmnse andiern inftonmatony fiserprsorWitheutdeingbi ndi ng

f h i as .defined, el sawh her ej be i dosi
range. (imiRE Sme s Wbl copbinTioR giing Whs o hemiitBaiiis doces
fal i ngyohis At adnkifistepiiEih BRBiMgioh Mgean(dnt@onisCaiO8DAV akbddy RE@iHed 20 15

g/ kg) . hus, in one enbodinent, the initial therapeutically effective dose
of t he heminzgdnitere achdmatierapentic iagentwnd anciheriagtircabiarditonyclonakantibodyt her eof is

I o R AR e e e

effecti 8 4R ARhRIA-ED48Nibdd P sl HRREY. BX i i ndi ng
fragrrenq\tbﬁ}ttﬁ]llg&rﬁgofﬂqglre att)%gt Smi /€kg '?%h%bout c15 mg/%«;(hg[,y Zoaﬁlﬁlﬁifgﬁ%fﬂgg about 5

ng/likg, ®nrbipatigns iboludg/ thy areliidt tmtited to,aomhbatations dludgtdbgne, | n some enbodi nent s
of the inveption,.ant ni st anti - ntibody. t hera is initiated by
adm i SSEOPHPRI oI A ARy ot SR B BORGHORT r agant
t her eofantie%&;@ggy.tmﬁ@torlcnmeﬁ@ oPhn %ﬁig@ﬂgighcﬁﬁg ﬁﬁ%xherﬁ%‘ Qedfibhd0dy therapy. By

"| oadi ng ose” is Intended an initia se of e antagoni st anti-CD40
ant i bodymbinations gifludarabitien gn 26t-ORGraatibodyh érextmpleatitixmaldRinixan&r ed to t he

it i BB PG o S G S g S gronist s gt o e eo

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

binding fragment thereof.

Pharmaceutical Formulations and Modes of Administration

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

30  Methods to accomplish this administration are known to those of ordinary skill in the art.
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from about 20 ng/kg to about 50 ngy/kg). The "l oadi ng dose" can be

adm nistered as a single admnistration, for exanple, a single infusion
where the anti body or antigen- binding fragment thereof is adm nistered 1V,
or as nultiple adm nistrations, for exanple, 30 nultiple infusions where the
anti body or antigen-binding fragnent thereof is admnistered IV, so |ong as
the conplete "l oading dose" is admnistered within about a RTA012168369v1

- 55- Atty[%); Qi SAREH v RQ ¥ ey | | owi ng

adm ni s{[r at’l %lﬁlwg?ﬁgsﬁgﬁ&tl%oadi ngélgése, " %@&gﬁ%ﬁgﬁfﬁ{ﬁgﬁm%m ni stered one
or nor e admihisteredair which sigg bt caableofdfanemissive adwsemuodustrhembmanegoni st ant i -

CD40 anti body or antigen-binding fra nf, thereof. Subsequent
t her apeuti ca tgﬂve%qlpggmwgﬁg@gégcggﬁp%gmg@mydp&wpr§B$ncgﬂ%§ﬁ§pgt,1 accor di ng

to a we i , t hree
neeks, 53 HRuERE b SO ol ey SRR 188 Sy SIRUNE B1 PR BHEEY ot

t her fipevtercbbity? ©fdbeat T heursiasitisnge pesfalably dvat Abomt 4 lte abdut 6 hoisyver dosi ng
range (i.e., 0.003 ng/kg to about 20 ng/kg). Alternatively, in sone

enmbodi mémeadingaippn HientirGR40 prfzhady bemgadminisicrpd. Télea@@ahéﬁmqnn@ﬂaﬁ@uti cally

effecti . of the [ St..ant - ' 0 cant i_gen- bi ndi ng
f ragnen-iéﬁ?rﬁ’gagg@fcglaﬁpgl Pa‘i’éﬁ%%?@%%"e%" anc%‘lg}' ggggofg% %b%ﬁﬁ%ltonébeo rlllggtt:l gmlssc gldul e,"

wher ei nsdfieqidneindfiestisi detivéred flok€glitMe. $0bRqMént ikfsidhy inRPHY adrhinistered
antirgen-binding fragment thereof is adm nistered once a nonth, once every 6

weeks, o¥Fea peviodpl ab@it 1ip abeiy 6 homese inclusting, far axemple, abawt d tegbeuf 4t hr ee nont hs,

oncesevery 1 S.1..0 every., f.ou t nce every 18 weeks, once
evef@ fggéﬁﬁéﬁﬁﬁg&]%ﬁ%ggEQ@?V”?@OWQQ%ggB@HQ%ﬁgg every six nonths, once every
7 nonths, onaepHAWBhuficATRBinpSsitioME£Lhe Yible)tich HIDiMEate@ B Be caiitiplel0 nont hs,
once every 11 nonths, or once every 12 nonths, |In such enbodi nents, the

t her apewithdts| intgnéddfrouteiof edassteation. Enamples afjpersible muteas ofpdwinastwatibndy or
anti gen- bindi ng, fragnent, thereo al] within e.lower dosing range (i.e.,
0" 005 mipTte P usntls €0 irhyeaigys (v nirartiiclap S ineriErod R b af g s s o 6
adm ni s{redr Alfusio) Sorhl ﬁﬁtﬁg&%&{ (& Sintalafion) RisaBXARRIefnalqifpicadyer y two

weeks to once every nonth, ol i thin the higher dosing range (i.e., from
aboll 20amsgpiucgsal candiyectal @ionimgiration. Spawtiang of suspensnsmsechior paigbteealuent doses
are admnistered at, l ess frequent intervals exanpl e ere _.subsequent
doses. aPElErHA L eLp R R AP PR s BT o pSPe Epinelsoy flrifpne
ant agoniiler? Sidh-&5WHerddt inRRUDE SaRAESMon, Axdd\6ils) PaFBMGRHE kBRbIsCONMPOSI ti ons
25 described herein for use in the nmethods of the invention naybe native or

obt ai negdlyogrin, peepyidsicrghyrol veather syathetic seldents;\abtbictaial agantsogh eeberizyk| udi ng
manmal i urces such. as, e.g,, nouse, rat,. rabbit,. primfe pig, and
hunan. ar‘ggﬁcgtﬂéme@‘yzﬂﬁﬁb%k %@&?‘#ﬁ&&*swgﬁéma R ?P%'ﬁ"hﬁﬁ&ﬁé’sour ce, and
Or 80 Pr SAGARRY Apes SudEEUMRI SR ami R R CLRY; B ffefsQith as acetates, citrates

or phosphates and agents for the adjustment of tonicity such as sodium chloride or

—.

dextrose. pH can be adjusted with acids or bases, such as hydrochloric acid or sodium
hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes,
or multiple dose vials made of glass or plastic.

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

- propylene glycol, combinations of the foregoing, etc. Methods for preparing parenterally
administrable agents are described in Remington s Pharmaceutical Sciences (18" ed.;
Mack Publishing Company, Eaton, Pennsylvania, 1990), herein incorporated by

30 reference. See also, for example, WO 98/56418, which describes stabilized antibody

pharmaceutical formulations suitable for use in the methods of the present invention.
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hybri doma cell lines. 30 The pharnmaceutical conpositions useful in the

met hods of the invention may conprise biologically active variants of the
ant agoni st anti-CD40 anti bodi es of the RTAOU168369v1 -56- AttyDkt No.
PP20107. 004 (035784/282916) invention. Such variants should retain the
desired biological activity of the native polypeptide such that the

phar maceuti cal conposition conprising the variant pol ypeptide has the sane

therapeuti ¢ Wfefftdun®sr 416asPBRS SRCEDUD libddg TP BabibAhEREPLIR] N0 the native
pol ypepti de when adm nistered to a subject.” That is, the variant anti-CD40

ant i bodymimibtered is evadily dsteeminhé bapeeof adinayy skali inthe adrwitwantndue t he
pharmaceutical c¢o sition in.a _manner sinil.ar to that observed for the
native %H?%W%QH%F%B uepcing thegpgslcof edmmisiragion gpd %HI IRSPPSUY® as expr essed

by the jhyhri ' ) . mﬁ% Lyvel fz/ﬁ;c SpArl €

avai | abﬁ&%gﬁjﬁge&é%ﬁ%%lrt%&g é%lr%pgpr]?g & %t e Pgﬁ a%’:fiatﬂn%rma t %‘E}Ranti body
r et 8i nsaré het leised tedthbitios segeriiyl of dod diveake; theslistoheofithe dBeasesandthdage,

t herapeutically active 10 conponent.in the (ﬁhar maceut i cal conposition.

Bi ol ogiheht, graight; heplths andphysisal copdition of the indivdyal ypdsegopnedherdpyg assays
speci figall L aned f bl [ M1 LV, nt agoni st
ant 1 body e fEiAg T o bR ARIAT el o rabiEhe Mtrkaffy 58 0V

phar macGakiihis@ledoeiitRsdepeRInt GOFad the hidde sNadiinRGaAGSindERheth&HOsudfdct body
having the binding properties described herein as the therapeutically active
conponevill undergoarsingde dessprimultiple dasesiod this afti-tumerjagendn Geoerallyadugher qui d,

| yqphi | j zed, .or.. -dried cenposi.ti ons..conpri ging one or nore of the
anﬁggo Oﬁgeﬁlaf‘t-lwgﬂ}bp&af gg&ﬂ?mthheée&ilﬁfg%egﬁ“ 51 gﬁ‘&ﬁ%ﬁg as an
aqueousth@ﬁq&_ﬂﬁﬂd&@&{ﬁ Sk adyl OhePosSHSRENSDIN aktMody SH BeSAMRTherasth Ni strati on
to a subjecl in accordancé with the methods of the invéention. Each of these
conposibieiadnsnisteted is bntbe irangedront ebrait 09A3 mekg tocbant Wywgikgt praferablid0o 20

2cti ve thegmgsabotd Sgts Braelt Bledl Hud SrPoaRT Mateafmybelblle” conponant ©
i's intepgdrgl d.dj!aemgad% b:}qﬁgyﬂg,amkhmeb:oiﬁn%/gg,ci g | ¥ thkQI PRBALEsi nto the

conpositionh to bring about 'a desited therapeutic or prophylactic response
wi tIf r eugkg I metkgeampsng, 7 pglgert mphg, Brmgligahmeike, 3% ma/ky, 36 amkoyr
conditiQn withjn a subject whep. the pharnmaceutical conposition 25 is

admi ni égé?%g’t lflﬁfg'g’ &Bﬁgéﬁgt ?r_g?@ﬂgﬁgabl y the pharmaceutical conpositions
conprise a %ﬂ&hé@érﬁbo%ﬁﬁ@ﬁt'df%ﬁc{'iﬁv&?ﬁﬂ} the nRetlddl RehyRg inffrattfif & L O

m nim ze problens associated .wth [oss of protein stability and biol ogi cal
act i vi tyultipleidosespfeptganisomtiain4 € axtrtegy or Fegmentdindgreofimdhihe mectbatbioey t o

DD et 2L SRR LR, SO o) 850l 18RO P s 3ff, i SRAD ant oy of
0i bg, RALYPETSallVEFREVE doscs BF RphutathRRal AWipASitiBE cfpriSial be anthi&" S
anti-CD40 antibody or fragment thereof. The frequency and duration of administration
of multiple doses of the pharmaceutical compositions comprising anti-CD40 antibody or
fragment thereof can be readily determined by one of skill in the art without undue
experimentation. Moreover, treatment of a subject with a therapeutically effective
25  amount of an antibody can include a single treatment or, preferably, can include a series
| of treatments. In a preferred example, a subject is treated with antagonist anti-CD40
antibody or antigen-binding fragment thereof in the range of between about 0.1 to 20
mg/kg body weight, once per week for between about 1 to 10 weeks, preferably between
about 2 to 8 weeks, more preferably between about 3 to 7 weeks, and even more
30 preferably for about 4, 5, or 6 weeks. Treatment may occur annually to prevent relapse

or upon indication of relapse. It will also be appreciated that the effective dosage of
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al bum n, surfactants, or bul king agents. Preferably carbohydrates include
sugar or sugar RTAO/2168369v1l 57 AttyDkt No. PP20107.004 (0357841282916)
al cohol s such as nono-, di-, or polysaccharides, or water soluble glucans.
The saccharides or glucans can include fructose, glucose, nmannose, sorbose,
xyl ose, maltose, sucrose, dextran, pullulan, dextrin, a and (1

cycl odextrin, soluble starch, bydroxyethyl starch, and

R T e e T e e T AN

i NOSIi t Obver AR YButR of a pabticulad treatsnb| cmngeginydt@agd ma;amulambbdcehw These sugars
or sugar alcohols may be used individually or in conbination. The sugar or

sugar atppetant fionribe resnlis oodiagnostie asseysas des@iied heremo w v. . nore preferably
bet ween 2.0%.and. 6. 0% Pr.ef er.abl v _am no. agi =) ar L
forns of cant it oug V%‘?dﬁgema 8d8§3fl eiggne%%g\t}gsfaﬁ %‘i“g’é 'ﬁggﬁgéac?/dg aray
be agldegher ﬁéﬁicﬁny%&e&%m@é 8f dtedstisiR Bl OBy O ﬁﬂg:ﬁént(tﬁ’é@afdﬂ th an

average nolecul af wei ght between 2,000 and 3, 000, or pol yet hyl ene gl ycol
(PEGQ wildyls 1, 3nldgand 2hef artrbamwhapenmdl gmmldlbemaﬂmdﬁl;l@mahadmtu@ ®@inenSur f act ant s

t hat can be added t he for atlon e shown, in P Nos. 270, 799 and
268, 110Mchidss ¢ lﬁﬁaﬂ&‘PVHS“&HPPBBH ymawa@g ccdose 9 ﬂdeas FOREAY coval ent

conj uga&bgpea;q&b&agcfl gﬂieﬁmérebp%ﬂﬁﬂéqaégé}s theig aﬁ!i%‘f‘h%&éeﬁ%?ﬁjeﬁtrdegeg for

exanpl e err nmer s to dttach themto pepti , are
shown i periddS. Fuﬁhbmnbdﬂmsentduﬁﬁﬁlc}aﬁﬁ),smg rdgithefl Baving 4 MEdDBNstraiod 0of 2609, 546;

Pr cler  Wargenisaly el ”°°r'§g£@séed il 0l G o ar FapyERRERET ol

{or mi alPR> SanTsTabihebH Slre %ﬂ&lﬁ@éﬁﬁﬁgﬁﬁaﬁ%ﬁﬁn@?@a@ﬁﬁﬁm P or ot ct i ve
group sadihinifratitn af*mbrapéuhoall#&ffeétn@rd@u@ofd?rl@fsﬁdmtﬂnyi -CD4arpibotiget i ve group

has between 1 and 8 carbons, noreqﬁgreferably it is methyl. The synbol n is
a posi t fregment thegeof onglays bandB i pavegls éna treaimgnt mménandmﬂréfeg@@ﬂeﬁwl y between

2 and 5 d | en 1,000
and 40, %ggnen%?lgﬁlgﬁlggf %ﬁib&% ﬁ%’enﬁztﬁ%%g&tggﬁggﬁ%%e dx\é% (?JAEI:? pr efer abI y
bet ¥genami-00a0 antiboll, dd Fgniehethereabby dayPEGE ih%elaﬁl d mﬁhemrpenhd' drexy group,
nore preferably it is a term nal_ hydroxy_ group. is this hydroxy group

whi ch i Beatipertfnsrigs may sompyise &aveek, ‘é’a@%s WSaaw@ armemshy faugntlesa t he

I nhi bit t of the
roncti va Gy B EtRhmert boifids oo MBERHBMAR Sel bR B P EL AN £y

PEG ant whedp vadeks, mqn@;[tﬂsyﬁlbnm@v@ﬂbhmg or&@eﬂiﬁt er - sol ubl e pol yoxyet hyl at ed
pol yol s are al so ‘useful in the present invention. They include

pol yoxyet hy| Btssghesslioidiaents, shg Sistepeutioplln elertiye desssof apfoggnastypati1gP4d ed
RTARG 24Q8389 ¥t areisn-viding KhgchGie tldr&dtifzed Hond H30¢ $ 802854 about 50
mg/kg, from about 0.01 mg/kg to about 40 mg/kg, from about 0.01 mg/kg to about 30
mg/kg, from about 0.1 mg/kg to about 30 mg/kg, from about 0.5 mg/kg to about 30
mg/kg, from about 1 mg/kg to about 30 mg/kg, from about 3 mg/kg to about 30 mg/kg,
from about 3 mg/kg to about 25 mg/kg, from about 3 mg/kg to aboﬁt 20 mg/kg, from
25  about 5 mg/kg to about 15 mg/kg, or from about 7 mg/kg to about 12 mg/kg. Thaus, for
example, the dose of any one antagonist anti-CD40 antibody or antigen-binding fragment
thereof, for example the anti-CD40 monoclonal antibody CHIR-12.12 or CHIR-5.9 or
antigen-binding fragment thereof, can be 0.003 mg/kg, 0.01 mg/kg, 0.03 mg/kg, 0.1
mg/kg, 0.3 mg/kg, 0.5 mg/kg, 1 mgke, 1.5 mg/kg, 2 mg/kg, 2.5 mg/kg, 3 mg/kg, 5
30  mgkg, 7mg/kg, 10 mgke, 15 mgke, 20 mg/kg, 25 mg/kg, 30 mg/kg, 35 mg/kg, 40
mg/kg, 45 mg/kg, 50 mg/kg, or other such doses falling within the range of about 0.003
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glycerol (POG, and the like. POGis preferred. One reason is because the

gl ycerol backbone of pol yoxyethyl ated glycerol is the same backbone
occurring naturally in, for exanple, animls and humans in nono-, di-,
triglycerides. Therefore, this branching would not necessarily be seen as a
foreign agent in the body. The POG has a preferred 5 nolecul ar weight in the
sane range as PEG The structure for POGis shown in Knauf et at (1988) J.

Ri o. Che 63: 1 4- 1507, and di scussi f POG 1.Zr2 conj.ugat.es is

f ound- ﬂgkﬂé’ 8?%‘? gﬁlmg]q&g ’E@@S@g@fﬁgﬁp@%ﬁﬁfyﬁ}&xﬁmﬂos&p@aﬂ@ptég?}hf, fporated by
refere } Bt ' Yeh (12L& | pNCreasi ng
circul ;Ifﬁlg?({/&ﬁg)}op ?:of ?@[%cg ﬁ%ﬁ? ?S@ggﬁéeme%&ﬂnﬁgﬁ%’gﬁ#%ﬁ%‘g@% |hposome

del i verweekys antiodyrdositigs Alswatively, Giferenothesipeaticallf 8ff2gtive dasvesasf aResear ch
42:4734; Cafjso (1981) Biochem Bi ophys, Acta 649; 129, and Szoka (1980) Ann.
Rev. Bidgpgyalst amipCDg0aptbodyoraptigenobmdiag frpgmenidhereeffan beaisedoves they t he art
and:zar ' | .0y , Poznansky et al. (1980) Drug Delivery Systens
(R E ?Bﬂﬁgﬁgh%g@éﬁt@%rd N.Y.) pp. 253-315; Poznansky (1984) Pharm Revs
36:277. 15 ThetHepenbbdinichts, thetinitianofapautizbideffettive dogehilanmaigbhiea!
conposition shoul d rovide for the stability of the antagonist anti-CD40

ant i bodtideD4hentihedy gr aefigey-binding fragmentiiagreqstas dpfined; elsewheee haseingami st
ti-CR4Q anti bad ti gen-bindi og .f t dretain it
Shysi cdie i e Sose AREL BT aBb I A R8I Bout AR v bpebgr™ " 'S

acti Vi tasses faBing vAlln Be HIBHR dOing Rk (H A0RI 860 QD nvd/kg RSabdaf smed herein
above, including, but 20" not limted to, inhibition of inmunoglobulin

sedfet imglkgly normal human peripheral B cells stinmulated by T cells;

inhibition qf survival and/or, proliferation.of. narnmal huma peri pheral B
cel'l o st mutnaBEgvSem Rt e ity SroSEye RGP am i or

prol i f eihlsbigt artf-CDAD ARELINM TR AnREML RENHA fraBnem! thérestt dsMeliRd e sdhere
CDAOL-expressing cells or Soluble CD40"ligand (sCD40L); inhibition of

"sur vi \hgtein eant be inpgbppper dosing range (il aul deputsdOgngke to sbaan§0 agykg) withst i mul at ed by

SO i e e 2 e PRl ) "

pr ki f @k ormiRk, YRR RmFBlintM ke ﬁt&@ﬁeﬁap@ﬁﬁ&ﬂ?%ﬁe&iwﬁ%@éﬁh@er ein. Methods

for monitoring protein stability are well knownh in the art. See, for
exanpl entagomstsantit@D3) anihodylr agtifatbinding iRgwent IBergd-19 Ghout 86 mgikig to( 1991)

Pepti de an 30, Protein u liyer ce kke I nc. , w Yor k, New
York) ; 2BAg SﬁggggdBFﬂupW%Qgﬁmﬂ%gc%égg W@b‘@?ﬁ’%&ﬁ%ﬁ}gﬂ% @ protein
stabi | i3tsxn6§g{ﬁ TRASHbLHuéalt tRersitaa e veldoseSofie ¥ gonis AnticipyAKt No.

PP20107. 0 '0357841262916) tenperature for a specified period of tinme. In

pref er madb@iytrudﬂnﬁgm binding Staghient ﬂambbgrdynbotprjgnyhg (mab'wgllS foylegyl ati on
Pr gyl 0SSt ding ShAR's hide X mals, T HAAL 5 A Lad Rt PGy of

In some embodiments of the invention, antagonist anti-CD40 antibody therapy is

initiated by administering a “loading dose” of the antibody or antigen-binding fragment
thereof to the subject in need of antagonist anti-CD40 antibody therapy. By “loading
dose” is intended an initial dose of the antagonist anti-CD40 antibody or antigen-binding
25  fragment thereof that is administered to the subject, where the dose of the antibody or
antigen-binding fragment thereof admimstered fails within the higher dosing range (i.e.,
from about 20 mg/kg to about 50 mg/kg). The “loading dose” can be administered as a.
single administration, for example, a single infusion where the antibody or antigen-
 binding fragment thereof is administered IV, or as multiple administrations, for example,
30  multiple infusions where the antibody or antigen-binding fragment thereof is
administered IV, so long as the complete “loading dose” is administered within about a
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anti gen-bi ndi ng fragnent thereof when stored at roomtenperature (about 25C)
for at least 1 nonth, at |east 3 nonths, or at |least 6 nonths, and/or is
stable at about 2-8C for 5 at least 6 nonths, at |east 9 nonths, at |east 12
nonths, at |east 18 nonths, at |least 24 nonths. A protein such as an

anti body, when formulated in a pharmaceutical conposition, is considered to
retain its physical stability at a given point intime if it shows no visual

signs ({,&.. .di.s at.ion,or.loss of.ckarity), or,peasyrabl e signs (for
exanp! i aghaf Jeotleing RarloBin Phine: Bghinglio %6 B RRR0s Tt

scat t erjdgfipisfedViRGr RdrehddonA Bt @atid MY cffedidd WsesGMAL BhtabdA& ahfl- t hat
phar maceuti cal conposition. Wth respect to chemcal stability, a protein

such asCR40 anitiody dy antigearbindingfirgment thereef. |Subsequentuberapeuticalnposi tion, is
consi ey L0,L8 U L SHEMER S Lbeal f ANSR RRLAL ARSI |1
ant Sboq%)onﬁi?éwl%'rﬁﬁv&-@eéﬂ?oﬂe@h\;e@%h visekd, o bifcedvel olF fabks. n B

phar maceut 1 cal conposition. ods for " nonitori‘ng changes in chem cal
st abi | idnybodirmenig lthe subseqmentrthedapevdicallnefificdtive dosbe getrallafall witlin thd i t ed t o,

met hods to detect chemically tered forms of the protein such as result
from cllPWer %P&Iéﬁlgfg(‘-ef’ Qrgoéﬁhﬁbg@,;bgﬁ%gs-SEC, and/ or matri x-assi sted

| aser desorption. i ant | ' ' qg@&] (o] y, and
degradati on Ig@ésrg{'c}}‘}g%y? %ﬁ%@ddﬁgﬁ%{e@]?ﬂﬁ% ecé?‘gﬁg gﬁgaef ggszor exanpl e,
associ aibsbquertthetgeticilly effectiveidosagof the antagudstant.ChH4Maibodaog e

chr omat ogr aphy. See, for exanple, the nethods, disclosed herein below An

antifgorfnsgenzhindingipgment theeal asadainisigeed - eardmgdo A aygHtenantther eof , when

formul at h s har eut | Q Lt1Qn, ¢ sj.der fetain a

de'si re(qi.’cﬁ?dgllle(bg?’g:léﬁeg' %%%qe@ﬁ{a&@gﬂ%gﬁéq 4/03% bf)%’?ﬁﬁﬁgondytoﬁﬁgggén%lﬁ Hesi red
bi ol 0gi fepmene thiektof 3 AlinihidRted dnFe anforith, lohtdevBPH twedfd/onis &fcgy tld Y Wi t hin
about 20% of the desired biological activity exhibited at the tinme the

phar madeenths gnceeiepot wedks, ares gyesfhres anashsg enesravenett weeks, ensercaplye assay

for t desired hiol ogigal actijvity. for suLhn he desired

bi ol og g PBF ey sy 1§ el bheldry A B He RAR o ekaiuts os o

hensi n,evaRthidohde otk RMHT théRBIRAES evielEs @nths3hRaR RS ROKhSIJRE as
described’in the Exanples herein. See also the assays described in Schultze

et al . qvenold)menths onp@every At menttscor ongsavay 13 raoutlsn do sugheembodimentsl | (1998)

-60 RT. 168369v t.l ynkt . PP20107064. 784Y262916). Pedi atr
Tr ans pﬁgﬁﬁﬁe’aﬂ%@%ﬁ%@%{h‘é détsesaq_ tleeﬁ%%%ouﬁs?ar?hﬁ#&% jant :%8%&'13@7; Noel | e
I(4;9953) lbiﬁgﬁg;gra%}sﬁtitmgoﬁmwinhmb Iofwet dosing §peiile. £0.003 ndpli@A6)abbtrao.  Opi n.
matol . 3:77-86;
mg/kg), particularly when the subsequent doses are administered at more frequent

-

20  intervals, for example, once every two weeks to once every month, or within the higher
dosing range (i.e., from about 20 mg/kg to about 50 mg/kg), particularly when the
subsequent doses are administered at less frequent intervals, for example, where
subsequent doses are administered about one month to about 12 months apart.

The antagonist anti-CD40 antibodies present in the pharmaceutical compositions

25  described herein for use in the methods of the invention may be native or obtained by
recombinant techniques, and may be from any source, including mammalian sources such
as, e.g., mouse, rat, rabbit, primate, pig, and human. Preferably such polypeptides are
derived from a human source, and more preferably are recombinant, human proteins from
hybridoma cell lines.

30 The pharmaceutical compositions useful in the methods of the invention may

comprise biologically active variants of the antagonist anti-CD40 antibodies of the
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Coligan et at (1991) Current Protocols in Imunol ogy 13:12; | Cnekkeboom et
at (1993) inmmunol ogy 79:439-444; and U.S. Patent Nos. 5,674,492 and
5,847,082; herein 5 incorporated by reference. In sone enbodi nents of the

i nvention, the antagonist anti-CD40 anti body, for exanple, the CH R-12.12
or CH R-5.9 nonocl onal antibody, or antigen-binding fragnent thereof is
formulated in a liquid pharmaceutical fornulation. The antagoni st anti-CD40

ot hog. ExgieEr PR Qs e SRATRL e O bREAD AR BBER S habove. 11
one enﬁﬂ@:ﬁﬁﬂ& sudhithatané iaSdutiedlldonipbsifion bémpaslig tHeGmariaxaiaypeptiddie CHI R-

12.12 or I'R- 5.9 nonocl onal antjbody, or antigen-binding fragnment thereof

isr fec omith@mq/hthsmaﬂmﬁect 35 the phaomeequtical; cemposigpn eoinpgsing thegratipe & ation and
P homerpolRnigh MR RARBOB (L es T 0 s and: oAb ERRIC 1T o1

i n the gRANRTa hedapbitichity BaiRicBmp¥hai én the phadiiaze@ivabéompisition?4@ ant i body or
anti gen-bi nding fragment thereof is to be stored prior to its fornulation,

it can memfer sinatar to that ebsarvetl dor the ntd@@ntagonist snsibody) foeekaawle GBI tS¢hper at ur e
for furt | ation. ,The Liqui,d ph ceytical .formul.ation conprises a
therage?ﬁ: Q{-ﬁ?ﬂ#&%&w&daﬁﬁmﬁﬂﬁ?% c?liﬁg%ﬁggbgzilgtrewby%o fanm)bl);w or
anti genniadi R AaRHIBR the BR 5 UeterhBin S WREMREr PYariadPidtREBM0ANBREy gen- bi ndi ng

t
fragment thereof present in the fornulation takes into consideration the
rout e ofetaitirthe iledired thidogieal dcalati, pediheius served asmaethedapentivly aetiveer, the |i quid

pharmaceutical .cq sition.c ri ses the antagoni st _anti-CD40Q anti body, for
bl coorRRgBoRs i RGBT aG GRS ot SITREAT Sl dbrol JaMOIF AR ng

fragmeng,.t Qo ' : o : : #Rtive0. 0 no/ nt,

about 08 Ry e s RS S ey W m sl T SIERMNES i ot

about Sarffagoniyt adtitodyalbduding as@ysdésetibedaindbut prssdht imyentiot. o about 20.0 ng/ m
/m. In some. enbodinents, the liquid

or about 15.0 ng/m to. about 25 0 _

phar maceut i ye@w@e@{tﬁc OMpPgRGPR SEEPTIFES A taER S etk TP 40enibodnt | body or
antige k nd f@g&%%"%fh‘% - At : .1 mg/m to
about gﬁ agﬁr%gt,]ﬁ?{ndg ut™ 5. m?ﬂw?%r%%%?g%@%@fw tlgéb%ﬁ%].l‘g ng/mM to
aboift 1&nGengédrin thahethodd bf the igvention.oTaldiguid® Oydphitiped] or spRRYARIEH21683690 - 61

At t yDkt NO. PP20107: 004 (0357841282916) about 20.0Q ng/m to about 25.0 ng/ni,
about 2BPMPOSHIORT CYIBPRTIREENSY T00RGL the dntasgist aticCH4fgntiodics odfhsut 35.0 ng/ nd |

about / I@P«Q AQ. ﬁQR’% . /. ut 45.0 ng/m ,
or aboﬁ?v%gﬁglﬂa/ﬁrﬁ% to g%%su% %8?%‘8%'710 o nusgsghlglfnraég%gggpﬁn%lﬁ%‘bg, the liquid
phar macsubsdéquenht adoniesatiangn acoypetiis escordenceamtithghainsthodsof th€d@ntion.

Each of these compositions will comprise at least one of the antagonist anti-CD40

20  antibodies of the present invention as a therapeutically or prophylactically active
component. By "therapeutically or prophylactically active component” is intended the
anti-CD40 antibody is specifically incorporated into the composition to bring about a
desired therapeutic or prophylactic response with regard to treatment, prevention, or
diagnosis of a disease or condition within a subject when the pharmaceutical composition

25 s administered to that subject. Preferably the pharmaceutical compositions comprise
appropriate stabilizing agents, bulking agents, or both to minimize problems associated
with loss of protein stability and biological activity during preparation and storage.

Formulants may be added to pharmaceutical compositions comprising an
antagonist anti-CD40 antibody of the invention. These formulants may include, but are

30  not limited to, oils, polymers, vitamins, carbohydrates, amine acids, salts, buffers,

albumin, surfactants, or bulking agents. Preferably carbohydrates include sugar or sugar
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5 anti body or antigen-binding fragnent thereof at a concentration of about
15.0 ng/ M, -about 16.0 ng/m, about 17.0 ng/m, about 18.0 ng/m , about
19.0 nmg/ M, about 20.0 ngy/m, about 21.0 ng/m, about 22.0 ng/m, about
23.0 ng(m, about 24.0 ng/m, or about 25.0 ng/mM . The liquid
pharmaceutical conposition conprises the antagonist anti-CD40 anti body, for
exanple, the CHHR 12.12 or CH R-5.9 anti body, or antigen 10 bi ndi ng fragnent

th f d buf f t hat i nt ai t.h H of t f | at,i inth
o oo ReISsgh et Mot - BETACAINE T RS S SN BOSa (e 5 . 5. 3 B d,
5.5, 5. %%aﬁggs %ralﬁoan?c%n in@lu_ge [flﬁct%se l?oosc@ ﬂ?’mngseflsorﬁoé; )ﬁflg& nfiltdse, 6- 8, 6.9,

7.0, an values wthin tHe range of about p .0 to about pH TO.
| n soneswerdsedientrm, pullulae, dextrire kx amdifntyalodsxinnhehiit stirchhieydrayetiyht i on in t he
range of apout- pH 5.0 to about pH 6.5, about pH 5.0 to 15 about pH 6.0,
about pitarsh.omd saghgsymethicgliyjose, prmixtyig gsese ) aleohqf” isdefined g 5. 5 ¢ o

b (3, : _ i . h
o a8 o TR PR 190/ T T O B ey e B0 AR, B, 020
of aboukylis, %r@it&lp%lgtb@hll, afid-hrkbité12Thes: dug@d of Bugdah elcbiylitagtbe@Bed so | ong as

t he physi cochem cal stabi]i t?/ﬂbgnd desired biol ogical actjvity of the
ant i bodipdpvidually of it eomtuuptios. The sugaror sygr alsohal comantrativnsisthatfesns i ncl ude,

count ex et P bile mEBRERRO R 1760 &8 £ 78 PPectilfi oo MRS Ly o

nmagnesi infludEX RIS (Df fob@l ¥E8drhitina) argigindsarl tbtaiged hbereldicshal arhilgt can be
used to buffer the pharmaceutical liquid fornmulation include, but are not
i ni& edacids, mexibeadded. Buiferashpolyroers indede polyvinydpaedldlone (RYR ) witlean acet i ¢ aci d

o1 ucon Brelige et i eamy Be et o (0B e S B o PR reca %1 S PGB o
‘u | y | , |
aspar t afifaverdl Shdledldr vedint BRtvRRH ?;ooeraﬂd U&iobpslu%iaghéfmaﬂ&h abadduditbers. The

buffer concentration within the formulation can b rom about 1 mMto about

50 mV uhncﬁdﬁmwilaﬁgmaib@wo“m inRP Mosrif0.39%gd B8MC. 10 M 15 nmM 20 mM 25 M
30 MM 3 5 40 5 or other.such values 30 within the range
of about 1 EMQ%O%ZQ{L@%J%%QOW%%C%ﬁl%ﬁ%?ovta#g?ngl!;g#fon f:‘b‘hcent ration
W15 1 O T Bl i L AL Sor s 09lerrk pBnet ) Ghatci g

RTAO / 2168369v1 -62 AttyDki No. PP20I07.004 (035784/282916) about 5 nM 6

mVv] 7 niepth8daiw atechtiemi0 paptides, laredhovtipindi/S. R@entiWos14, 764106;3,179370r ot her
such va i t hi a of out 5 MMto out. 15 ai In some

obodt aATE2d: i 3 ey Saf e Qe Ry ot e PR R b ot o

conpr i sgsir@iek NPrRRRL ' aﬂdgfb SN anti - CD40

ant i body, fc(){S Pf5 exar?poﬁg%]&%{ﬁﬁgﬁliyﬁ%y%&w@ R- .éﬁéi'rrlt[l))ﬁocl c%%%ll ant i body, or
ant i ger(-PlEin)d PE€E thlsalghbnn wates pegfonplethpsTature aad kastbé garerd formula: R(O-buf fer at a
Cor'h(bent& 2 l—%ﬁz}n -t-R r;rvq'llepé ﬁ“cglf be hydrogen, or a protective group such as an alkyl or

alkanol group. Preferably, the protective group has between 1 and § carbons, more

=

preferably it is methyl. The symbol n is a positive integer, preferably between 1 and
1,000, more preferably between 2 and 500. The PEG has a preferred average molecular
weight between 1,000 and 40,000, more preferably between 2,000 and 20,000, most

25  preferably between 3,000 and 12,000. Preferably, PEG has at least one hydroxy group,
more preferably it is a terminal hydroxy group. It is this hydroxy group which is
preferably activated to react with a free amino group on the inhibitor. However, it will be
understood that the type and amount of the reactive groups may be varied to achieve a
covalently conjugated PEG/antibody of the present invention.

30 Water-soluble polyoxyethylated polyols are also useful in the present invention.
:They iﬁclude polyoxyethylated sorbitol, polyoxyethylated ghicose, polyoxyethylated
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the pH of the fornulation in the range of about pH 5.0 to about pH 7.0,
preferably about pH 5.0 to about pH 6.5. By "succinate buffer" or "citrate
buffer” is intended a buffer conprising a salt of succinic acid or a salt
of citric acid, respectively, Ina preferred 10 enbodi nent, the succinate or
citrate counterion is the sodiumcation, and thus the buffer 1is sodium
succinate or sodiumcitrate, respectively. However, any cation is expected

are notdysemh I e EEEPOR S aistirediyie Sroin et Haghee) 'Pnc'/‘iie’no?z&
above, biﬂ%&%ﬁ%@%&?etﬁ?la%ﬁ ﬁw&%& iOHE the GRREERY 63 i ol Pird,

formul at1 on can nmvit o about 50 15 L I ncl ud| ng about i

m 2 rﬁxfaxr@lejwnm&lm&w Hfnamiviin donodyi- mgmnae's MhEreae, thMbr&ﬁ:hmg 40 mM 45
mv] 50 or other such values within th e_of o about 50
MM In ‘E‘EJH@ NEHRRSETSHENL ke Sepmas HfrFign agan e oﬁhw&?ﬁm t’*‘ﬂi’éﬁfg}\l{I nul ation is

vt 210 rod Wijeft B i fanierafly 4 IS e F°f?’9%s% ipfaity> ™ °

enbodi rENUSBRYNBid. i Chend 26$raﬁmﬂi1cmu70caid % | dmcmsklaﬁ bDPOGANR? tagagdteeisant agoni st
anti-CD40 anti body, for exagrr)o the CHR-12,12 or CH R-5.9 nonocl onal

ant i bodipundin S Pafent Neyih M6 batleé thighse berrbyincarpomiedhy raferense inf  about
0.1 ng/@lr%&wagout 50.0 ng/ M, or about 5.0 ng/m to about 25.0 ng/m, and
succi nat e &' ate buffer, for exanpl e, sodium succinate or sodi um

citrate buffghothét aan@ey% s@dnk U7 ifUreARQWirchlaioY, halfapOltihgBpakor®M about 5
mV t o about 15 nMdrEgreferabl}; about 10 mM Where it is deS|Ir}%bIe for the

i ddi d Mh@pda@%RIPPMg liposome delivery systepes asediscyssed r{pabizontas gl (1982) d

Pl ancaaisnt Seseufitnitefl® CairbBasD Hdpion ApRE 444 BR300 SP7 SRS o
nonocl 930)@%1 watoﬁ{gs%gog%?bmﬁgr%édéﬁﬂﬂmys&ﬂ@h%w&ﬁﬁtﬂeQUffer to

mai ntaln the 30 pH of rmul ati on within the range of about pH 5.0 to
about mﬂdm@d@anbﬁmt agr, Pozompy et el 4098 Ndimg Dsfivem SygonoR i idiaagent

f f | at 9v1l 63 AttyDkt No.
Iillgzollgl. @%ggﬁpﬁs%é&?éﬁ%ﬁfﬁ(ﬁgﬂpw r é??‘ﬁ . is int e%ded t he
aqyeous f or MieAbhANahR o BEiRSHRLAE fnlo pfahara.la.%ahc%@ufmghbﬂfghmdabout 360

nunol / kg, preferably about 240 to about 340 mmol/kg, nore preferably about
250 t o mbwdt f@3he stakililkef, thewngomtenwflﬁmbyd)a@wmg%bmdmg about 320

1k t | f er abl bout 3 I/ Kk d f. 5
ot er mitFaeient fefeoT Bt ths st Bhi R SHBOR R PRICE g kG | t he
art. SQﬁereéPdhouﬁ)ﬁ%fﬂm s ]gl'ﬁ%icﬂl Mor%hexﬁical £t51§ﬁ€9:m& hAve thiekRREiPed MERGIcal 48: 628.

Those skilled in the art "are liar with a’variety of pharmaceutically
accept algligity, 3.6/, oneer mosf efithe mtm(mwt detigti¢ssdefingd bérep abnve hegindiog i cal

corposi r{olt? ited cr)] Ei‘nllulg)%ogr(])lf % n%noglobulm secretion by normal human peripheral B

cells stimulated by T cells; inhibition of survival and/or proliferation of normal human
peripheral B cells stimulated by Jurkat T cells; inhibition of survival and/or proliferation
of normal human peripheral B cells stimulated by CD40L-expressing cells or soluble
CD40 ligand (sCD40L); inhibition of "survival" anti-apoptotic intracellular signals in any
25  cell stimulated by sCD40L or solid-phase CD40L; inhibition of CD40 signal transduction
in any cell upon ligation with sCD40L or solid-phase CD40L; and inhibition of
proliferation of human malignant B cells as noted elsewhere herein.
Methods for monitoring protein stability are well known in the art. See, for
example, Jones (1993) Adv. Drug Delivery Rev. 10:29-90; Lee, ed. (1991) Peptide and
30 Protein Drug Delivery (Marcel Dekker, Inc., New York, New York); and the stability

assays disclosed herein below. Generally, protein stability is measured at a chosen
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agent can be any reagent capable of adjusting the osnotic pressure of the

| iquid 10 pharmaceutical formulation of the present invention to a val ue
nearly equal to that of a body fluid. It is desirable to use a
physi ol ogi cal | y acceptabl e isotonizing agent. Thus, the 1liquid
pharmaceutical fornulation conprising a therapeutically effective anount of
the antagonist anti-CD40 anti body, for exanple, the CHHR 12.12 or CHR-5.9

monocl qggherafiftl fo@qupeciﬂéd AeH dacsMimin. NEH ﬁ&fé&eﬁ%ﬁﬂi&ﬂiﬁéﬁ,%‘&abiﬁ%ﬁ&i@d uffer to

mai ntain the pH of the 15 formulation wthin the range of about pH 5.0 to
about pHaindseutical férunddtem provpes foe stalutitgpoiithe astagdrast antirCID40 aigdhddy or pr ovi de

I sotonicity, for exanple, sodiymchloride; am no  acjds suc s al ani ne,
val i ne,ar'élﬂﬁl‘ew&ﬂgr%gq’&% ngeg 89 %{Irﬁ?iﬂéﬁ”gpt(f%{%&'ﬁt,ﬁ?&bﬁlﬂéf ng, but
not | i r.; t f € nitol,
trehal glgéés‘,? i ntgl;(ﬁ%’%lrtoi , so?ﬁfﬂtﬁo rg%ﬁﬁ i‘gﬁ%@%ﬁ?@gg{ﬁ%ﬁ%g{%&?ﬁgg%glrr]gani C
aci @s it [dabed mofAthk] & leadN? nioatia] atledsy 1 2Mhonthspat leasd I inenths, atiléaseZ4es or

phosphat es. The ordinary skilled person would know of additional agents
that ar®Bomb$-t able for providing optinal tonicity of the liquid fornulation.

In sone prefegrred | e ifg_qj i rul aijon

conpri sing aﬁtpt@glggsgg? g‘%:ﬁalf'ﬂiltﬁ)gfl{{’g@}ebve a‘rﬂ%@ﬁ?ﬁ g?ﬁ%ac‘g%{cgfg%r@éﬁ%ﬁt I - CD40
ant i body cortsideredeisFomirEits pHYSicOlABi N al & ghfenPoliRid tithe TPiD Slidve @ vigidli body, or
ant i gen- bi ndi n% 25 fragnment thereof, and a buffer to maintain the pH of the

f or nul signsi{i-ov disdoloratien prlegrofsarityberumegsurablasigns (iyedampld, using siferr t her
conpri ses, sodi um chl ori,de t he<} sat.oni.zi.n ent.... .The concentrati on of
sodi umeecﬁl[ug}op&ﬁrqn}tﬁq?g{gpl}yom) &t WE%HSF*‘%@S'B&@‘%B‘SH“?‘W& 2 lIOBUft i on of

ot {h_er CAHARR AeRdnration hptﬂhtcﬁtiaﬁnadeﬂtié@BEmFBéiﬁ@h.”Wﬁ&&esp%&&o%ﬁ&ﬁRﬂt ration of

sodi um chl oride is about 50 mMMto about 300 MM about 50 mMMto about 250 mM

about 3tabiiityrAproteimsushias 20 entibadyawhen fospuleigd:ia agbaweaceqticall] about 50 nM to
about 150 M about .75 t 0. about 17 ..about. 75 mM tq. about 150 mM
Shout To0maRLn S e b 0R e sl R bt G o 55 704 2b2016)
about  IfensiMneaRVchdBRaMibiRtyakO iHdical e i tRREInIPE. AiMtodyplelts 150 mM
about 125 nMto about 175 mM about 125 mMto about 150 n1\/?’ about 130 mmto

abddt likebiokddicahbaivity k3 Gnteiest io thds pherniagOutivy] cahpsitioh3 Methbdsafoabout 155 mV

about 140 .M tpo about ,155 r_abou 45 nM 1o about 5 I n one such
cnbodi R hatkes L R FBRLLY SSaUILFABH thih Gt Ad IsBie. SWarsv I o hor
such erﬂ%@ﬂiﬂﬂé&hﬁméﬁtﬁis ﬁﬁ%&%éﬁldaﬂ?aﬁ&e&%m&rﬂf‘%ﬁéﬂbtdﬁ%dcﬁ adbQyit 150 MM the

buffer is sodiumsuccinate or sodiumcitrate buffer at a concentration of
about Sronvictippiagowing] Kr examplecSPEdWGE, SIKA and/oe matisadssistadriadent i on conpri ses

o "o REHOUSE ot B B o G bRy BRI SR BRI il 2%
antjiogenhhfdiNholdcaliFBiRbrgd (16F 8Qinpl@Assokhited WU AL ARy, R of about pH

example, ion-exchange chromatography. See, for example, the methods disclosed herein

below.
An antagonist anti-CD40 antibody or antigen-binding fragment thereof, when
formulated in a pharmaceutical composition, is considered to retain a destred biotogical
25  activity at a given point in time if the desired biological activity at that timé is within
about 30%, preferably within about 20% of the desired biological activity exhibited at the
time the pharmaceutical composition was prepared as determined in a suitable assay for
the desired biological activity. Assays for measuring the desired biological activity of the
antagonist anti-CD40 antibodies disclosed herein, and antigen-binding fragments thereof,
30  canbe performed as described in the Examples herein. See also the assays described in
Schultze et al. (1998) Proc. Natl. Acad. Sci. USA 92:8200-8204; Denton ef al. (1998)
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5.0 to about pH 7.0, about pH 5.0 to about pH 6.0, or about pH 5.5 to about
pH 6.5. In other enbodinents, the liquid pharmaceutical formulation
conprises the antagoni st anti- CD40 anti body, for exanple, the CH R-12.12 or
CHI R-5.9 nonocl onal antibody, or antigen-binding fragnment thereof, at a
concentration of about 0.1 ng/m to about, 50.0 15 ng/m or about 5.0 ng/m
to about 25.0 ng/m, about 150 mM sodi um chl oride, and about 10 nM sodi um

Gue-t o Hedialh Teeliing o1 Sridanion A-R00Rln el oo eSlr 88 “27 § ol o

phar m@his%bo,}ps k’.@@@%;@ed&ﬂ?an%%ﬁ%@%l)WPU?QDIE%&:&%:W—@B! bi ted by

I ncorporation of suffactants into the fornmufation®in order to | ower the
sur f ac&aligan endi (1998} Cistrent Fobiscolyiin nmunalogr 1tk KWtkdkeboom esairfl 998podi nent s,

the liquid har utical, formul ati on _conprise t herapeutically effective
anount Jomsealas ARSI DReRoNanS 38092 e 5 kARG ho G R 12, 12 of
CHR5. %ﬂ?ﬁll | body, or antigen-binding fragnent thereof, a buffer
to §ai I’lll[?al egga‘l}%&?%e formulation within the range of about pH 5.0 to
about pH 7. 0]n sorde Embéddiments@fiiid mesntionthe sutaponittaanti-CDA0 adtiedy,gobodi ment s,
the liquid 1%har maceutical formul ation conprises a therapeutically effective

amount 3amplseths ({HBohe- 47 onfrHIR Semonnpelprad @ytibadyy orsptigpn-bindinge  CHI R-12. 12 or

o ot Aresat esaFls FROERHE o S nalReRh A KRG ARAT T addBrd 1 5 071

about REi-D4D aritiboll§ 6F tigeh BehdSERhgraett therdofahl be Prephie@ublg aay a

concentration of about 50 MM to 30 about 300 nM and furt%er conprises a
sudPactagthod RIx@ itythd @83seiuding dimse mathas disalpsedraeincboon 40@887841282916)

oalyonaimginin e S ERRu 4EE D SRS Sl Ty P I00e6H8) and
Dol ¥ Orstipisng ortaT YRR Wrt antipe WRGHIY PIMAD AroRY KOLUABULARArBAIRE S Such as

Pl uroni c F68; pol yoxyethylené alcohols such as Brij 35; si'netbicone;
pol yet myh €0 gelybo¢. such as PEG400; 5 | ysophosphati dyl choline; and

I t hyl -p-t.-octyl ph | i t X-100. ' tabilizati
0 What macedPNERIS i retfr AR SR g e el SEDAD RSRRYRE,  exanpl o,
In lbeV'aﬂﬁ%é?{-biﬁHjn%gi%%}:)gd th%%ﬁ?Eﬁn%@foﬁ@fateﬁ‘r%% AMRkid fafmidced®li 165, herein

i ncor porated by nce. ‘A preferred surfactant enployed in the practice
of t he foppmdstemtin thexwemidr set fosth hedeyrs oWhateahSantagiingst enta-CHOfantibadyt ori S

included, it .is. typically added in an 10 anount from about 0.001 %to about
1. 0% (M@&@‘%‘B@'&& eosRYhEoht o be stosed prigsutts Tasmy i5e %549, about
0. 001%, @y Eﬂjﬁgw%qs-g%c,%ﬂ%en%%&fyﬁttreoﬁqggﬁergm?e(yﬂor AR forfufifiese t 0 about

0.5% about 05% t o about 0.2% about 01%to about 0.5% about 0.01%
t 0 aboTtheigidd plahnadenfic) Jdtmhdatanooim@istds thatapeotidallp sffedtivealnmunt €€ 3% about

20  the antagonist anti-CD40Q antibody or antigen-binding fragment thereof. The amount of

[+v

antibody or antigen-binding fragment thereof present in the formulation takes into
consideration the route of administration and desired dose volume.
I}i this manner, the liquid pharmaceutical composition comprises the antagonist
anti-CD40 antibody, for example, the CHIR-12.12 or CHIR-5.9 antibody, or antigen-
25  binding fragment thereof at a concentration of about 0.1 mg/m} to about 50.0 mg/ml,
about 0.5 mg/ml to about 40.0 mg/ml, about 1.0 mg/ml to about 30.0 mg/ml, about 5.0
mg/ml to about 25.0 mg/ml, about 5.0 mg/mi to about 20.0 mg/ml, or about 15.0 mg/ml
to about 25.0 mg/ml. In some embodiments, the liquid pharmaceutical composition
comprises the antagonist anti-CD40 antibody or antigen-binding fragment thereof at a
30  concentration of about 0.1 mg/ml to about 5.0 mg/ml, about 5.0 mg/ml to about 10.0
mg/ml, about 10.0 mg/ml to about 15.0 mg/mi, about 15.0 mg/ml to about 20.0 mg/ml,
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0.05% to about 0.5% or about 0.05%to about 0.2% 15 Thus, in sone

enbodi nents, the |iquid pharmaceutical fornulation conprises a
therapeutically effective anount of the antagoni st anti-CD40 anti body, for
exanple, the CH R-12.12 or CH R-5.9 nonocl onal antibody, or antigen-binding
fragment thereof, the buffer I S sodi um succinate or sodiumcitrate buffer
at a concentration of about mMto about 50 mM about 5 mMto about 25 nM

or abou, . [ fa]ﬁ;ﬁ ut pH 5.0 to
about p%—l? ;’_’ut ga/b&'g%&?%)ﬂ’oé?% %E%’uat%g% hﬁﬁ“S%ﬁﬂ O%IEE@QS to about pH"
6.5; angb, @h@]fnpfdﬂﬂoﬁwiﬂﬂ nfgfkm hebut@@mhg&nﬁsm abaut m)mﬁg{nﬂ aboat 40.@xanpl e,

pol ysorbate 80, in an anmount from about 001% to about. 1. 0% or about

0. 001% me/malde @bow, 4599 me(ieh of ghowi 30 ingiml @aﬁli’f’@biq omeml, leotisti se an

R e R e R T e
150 9 artibody Bﬁ&nt@éh%diﬁ@frﬁgméﬂt%erédmheomﬁﬁtﬁmﬂabgﬁl 15f(pm jation

conprises the antagoni st ant1-CD40 anti body, for exanpl e, CH R-12.12 or

CHI R- 5. dbotrb h® 6 Inagfwall, abnut Biokimg/ ok, abmxtd@@nnﬁnmbngt I%Egh'ehtabwtéﬂébf at a
concentra ut ut 0 ng/ 5.0 mg/m to
about 2@%“%8‘?9“ 2? g’ﬂﬁ %Pgng%hfﬂg%a?ég?fﬁﬁ%%m u%ﬂoggﬁm%%%ut 200 mm 30
sodi um clu Jrmhe ucci nate or
o um T g b b B e A oY sodi um
sucm n adngi-O D40 Fbddy? i e @aplt, the € HIRE 120K oNGHIRPERZ0mbiBo ) 41 afitiFeni84! 222916)

200t Bt rgmieg: (0 SObR s regeino sty e SrrRIRnda Tisor exanpl o,
POl v or hakeoFboul B LARB I IR a8uli ¥, 9120008 515 034 51161 udi ng

about O. ut 0.5% ere I qui'd pharmaceltical fornul ati on has
a pH of5.ap%hR}s. 9,]:3105611&2) e o, 63L16.5, 6.7, @Boh®, B0, mind biler swhatatues withih. 0, about
pH 5.0 to about 5 about pH 5.5 to about pH 6.5, or_ about pH 5.5 to

about p"lheme of 3 O‘Ftlpéh 8 1o phaut B | Beromesmbedinenis thebpflve meindaingi al 1y free
~of any r I l.zers noted
ner of n S SEESLT RIS BHeiec RabbRpht o B15 b EB . o EEs 016 707

pr eiser vﬁdouva 6.0 Qboﬁ);ﬂﬂﬁbeo abait ipba. 5, eatbbﬁd pH g Srtb about 0.(pabsurptieliS iteal | y
acceptahble carriers ex%’_‘e{) Lents, or st abilizers described herein above
provi dedPouhell & o gboud 340 9oyt PHAV-t he physi cochemical stability of the

ant agoni st Rh %%%ﬁmm%ﬁ&ngﬂfe O A% AUPRbRPT eof - Examl es

of accept able arrl ers, excipients, sta |zers I nclu but are not
| i m t edfoimuladdnl i ﬂmmaigehlﬁhbmmpmgs agmaﬁﬁcmt pH@-0 sml beanedin the lfdramﬁaamhs,
anti oxi dants including_ascorbic aC|d and met hi onj ne, chelatlng 15 agents

such assoHpmR2s thephysisenhsmisabstabilipr and desipddbiolpmical achisity of e gnidbedy) | and

20 are retained as noted herein above. Suitable buffers include, but are not limited to,

conventional acids and salts thereof, where the counter ion can be, for example, sodium,
potassium, ammonium, c;lcium, or magnesium. Examples of conventional acids and
salts thereof that can be used to buffer the pharmaceutical liquid formulation include, but
are not limited to, succinic acid or succinate, citric acid or bitratc, acetic acid or acetate,
25  tartaric acid or tartarate, phosphoric acid or phosphate, gluconic acid or gluconate,
glutamic acid or glutamate, aspartic acid or aspartate, maleic acid or maleate, and malic
acid or malate buffers. The buffer concentration within the formulation can be from
about 1 mM to about 50 mM, including about 1 mM, 2 mM, 5 mM, 8 mM, 10 mM, 15
mM, 20 mM, 25 mM, 30 mM, 35 mM, 40 mM, 45 mM, 50 mM, or other such values
30  within the range of about 1 mM to about 50 mM. In some embodiments, the buffer

concentration within the formulation is from about 5 mM to about 15 mM, including
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bi odegr adabl e pol yners such as polyesters. A thorough discussion of
formul ati on and selection of pharmaceutically acceptable carriers,
stabilizers, and isonolytes can be found in Rem ngton's Pharnmaceuti cal
Sci ences (181h ed.; Mack Publishing Conpany, Eaton, Pennsylvania, 1990),
herein incorporated by reference. 20 After the liquid pharnmaceuti cal
formul ati on or other pharmaceutical conposition described herein is

prepar efloud § MBS AR IMARD I8 hREY did, PO RNENET HRAN2GRIA, @gmwewm fisor

Iyoph|I|2|ng 1’qui d 'conpdsi tidns afe known to those of ordinary skill in the
art. JuaM, prothersuchvames»\mmmthemsnfal@:mtﬁtheabmddrSsnMut ed with a sterile
di | uent (Ri er's solutlo Istilled ter or sterjile saline, for

exanple) th SP@?" ?FB’H%HOWH{? EHF%PHW i JATRWaNS t i t ut i on,

the co | f e rret hods
that ar BRRShEd sy otgcgﬁ%%%%ﬁ@ S e L S

Ant Isbowxeﬁlplerltlieite}ﬂmwfla@t CHER 9 hbelbﬂammﬁbod?h@r atigepdinding/ent i on aI so
provi des for the use of an antagoni st anti-CD40 30 anti body or

ant i gerfragmeat hgreof anthaiveinaiedidist of ¢itrats duffghiraonceniragpn thataRidainent f or

whor ei e R Bl ol s 08 Eller ST RO RIS 6 by PO el Bt 07 ot

(0357844128294 @houtpdi GQWBI?t“Sm@uﬁmlﬁlﬂfdﬁ’abﬁ‘fblmté Bulfértag fimdiided\a bliffed | east one
ot her cancer therapy. Cancers characterized by neogrl astic B cell growth

i ncl ud@onmmsmmesah@f sudciriie agid poa salhefl @risaicid, respeciively. danpeeferrel scussed

h Ki h
e R Eriinent e SRR Be ERRURR el SRR Ruigha B we Ty o,
e i3y Bor @duh HRERD Rhped Ry O . Lk bQRsay el | acut e

| ynpohobl astic | eukem a, nyel ob i c | eukem a, kin's sease,
pl asnmadeteffeative. dDiherpdssibld Wn@tmr citiatel qatmmmclsldalhut gteawV Bohited fphona,

follicul large cell fol l.i cul ved | ynpho

ai 11 us L. dpmepim el P « R oded i Ry spfofft pe | nphona.
prol ynpiesy bhfer c%ﬁk&ﬂaﬁon mhirvm@ RRIVAHITRGYA b flodRIRMBmMBS Ghdukpzone

| ymphoma, mucosal associated | ynphoid tissue | ynphoma, nonocytoid B cel

| yrdphormaM, mlm&ﬁwhbmnﬂ@im%eﬂm d Qv &) mMi 26 oad, Zﬁam@’é. 30el |

| ynph di.ast i na | t d tosis,
RSP A S B b NS P R TR R o PR o0
cel | 1 VAR MBout STHIL Dn@sine @nlDOTRAGHIR thefbifel E&noénﬂrmh@mﬁnuﬂ DS-reI ated 15

| ynphoma, and mantle cell |ynphoma. By "coordinated" is intended the

medi carfennula@orpmlmm@quhé maivittagbentds raM; includbiabent § biMy6 wM.ahmMyén- bi ndi ng
of " the ThbP 2B 1f FRaf! AELIR ToVE e PERL oy Rordiast dadisfes o ot her
20  embodiments, the liguid pharmaceutical formulation comprises the antagonist anti-CD40
antibody, for example, the CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-
binding fragment thereof at a concentration of about 0.1 mg/ml to about 50.0 mg/mi, or
about 5.0 mg/ml to about 25.0 mg/ml, and succinate or citrate buffer, for example,
sodium succinate or sodium citrate buffer, at a concentration of about 1 mM to about 20
25 .mM, about 5 mM to about 15 mM, preferably about 10 mM.
‘Where it is desirable for the liquid pharmaceutical formulation to be near isotonic,
the liquid pharmaceutical formulation comprising a therapeutically effective amount of
the antagonist anti-CD40 antibody, for example, the CHIR-12.12 or CHIR-5.9
monoclonal antibody, or antigen-binding fragment théreof, and a buffer to maintain the
30  pH of the formulation within the range of about pH 5.0 to about pH 7.0 can further

comprise an amount of an isotonizing agent sufficient to render the formulation near
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cancer therapies include, but are not limted to, surgery; radiation

t her apy; chenot herapy, 20 optionally in conbination wth autol ogous bone
marrow transpl ant, where suitable chenotherapeutic agents include, but are
not limted to, fludarabine or fludarabine phosphate, chloranbucil,
vincristine, pentostatin, 2-chlorodeoxyadenosine (cladribine),

cycl ophospham de, doxorubicin, prednisone, and conbi nations thereof, for

exanpl e ant br acvcl.i ne-.cont ai nj [ eqi S P (cycl.ophosphan de,
Gonor ugtotot Py e ioRig i St nd SRS brpiiRof Rrc ool Be P e
predni 9866 2A0YSmEIPROIWHNoGI 390 mAPke (préfRfdbly Mol e24FHeboudi 40 MmobkEs

dexanet hasone), MP (nel phal an pl us prednisone), and other cytotoxic and/or

Ei her apeutre preefgahlg@bg%t_e’%ﬁ_ﬁi tn abows 30 mamelfe, suahmers gﬁ:ﬁembé)nlahwh 860 to y )
o " oG a2D b Bt e RSP 0 B AR AT Bhal e ™
6- t Bi OQARL g e %&&ﬁahpmé(dpgim% RG] RbRINRG iR R, %He% ﬁ)?ancer

nonocl onal antT body t herapy r exanple, alentuzumab (Canpa r)y) or other
ant i - Ces2mplet S&toityr ¢/an @3N, vhe PEDS2 Lebd. 48628ace RTA01/2168369v1 - 68-

At t yDkt Eo( [ %&7,, ‘%élijl(tggﬁggmzﬂ%ﬁ% I cgaﬁ{cgae' on rral.(imgﬁ%ggc B §I9I45;

rituxi m : dﬁgﬁ/r‘ %@‘ml}lﬁﬁ% < VUHRE :

| MMU- 1 - o h3Ronik-Ps1 ic bilsU e ar(r)),
bt ungt o A Sontb 89 bt MR Rbice Mmool R A Lo

ant i bodyertaagbe amgreapent Capiblewt ddgesting thenshiotio prdsside o€tHediquaht | - CD19 ant i body

(for 5 exanple, N.T 103, a_hispecific antibody); anti-CD22 antibody (for
exafpl @PW@W@F@W@&O&@E RSFREAC WNERLHAY aéﬁi‘-‘ﬁt"ﬁ%"iﬁhﬁ%&“f* eediaz umab

Avast i : . s ' W ar
cridot PG bl S iPhARanRRb e £BRAFIBPANDREIHAL BEIDENC WAL TR 2T ¢ en on
mal i gnaiguidphaahbcuiiéad formxaniptnonipiginganthelapaaicaliyntfifdotidy amBuntbf thean al phaCD22
toxin); ccMCSF antibody targeting macrophage col ony 10 stinmulatjng factor;
ant | bo@nBEORIs Btict A0 PRRDIECRE EBMTBlE Y SEUR 121 K SPBemclopabpas  ( RANK

and its_ /i CRIETRY oF 588 ¢ i ' | oma; anti -
CD23 a%flll%(g%;g!t art gl'tl( :b?]ﬂéi "i{%&é%%%}fgﬁ?ﬁp%n ma?(l) fé‘ﬁ?ﬁh@@ﬁ Pg%?for exanpl e,
| DES-  ¥oapulationt witlih3iie manged dblubput pil Gel tord oty TD3Enaithgeiongitiseal i gnant B
cells; antibodies targeting major histocqonmpatibility conplex class 11

r ecept 6PEPPRENLS thatrandstiserbig e Yide ssopomsitys S gxanplvetadyin shlopdeamise ot her

anti - | Dogl g5 . | i gen on

mal i gﬁgﬁ@s %E%he% S; ahgglgl%f %g@?£§ets§%%§ﬁ%5u u%%rsa(ﬂg r&é@g?%g‘gﬁ%ﬁ -rel ated

apopt odusndtiiicadty, glugasdaxaoss fimctobe, Shirdsd, nidithsd, apnrkaladEladosef he agoni stic

hunman nonocl onal, anti bod%/ HGS- ETR1) expressed_on a nunber of solid tunors

and t uBbycsrabsoptitok g avBtalcacstis #it)otherpaganiGasidsstkeib e prdapigdyely her apy, 20

L?%?”Skl@%%ﬁ %Hémﬁ’:%féidrﬁbé & HoSphasC ke \Pih &y AR helsOR WoiRELASS | Nhi bi tors
additional agents that are suitable for providing optimal tonicity of the liquid formulation.

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

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

30 50 mM to about 200 mM, about 50 mM to about 175 mM, about 50 mM to about 150
mM, about 75 mM to about 175 mM, about 75 mM to about 150 mM, about 100 mM to
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the mtotic inhibitor dolastatin and dol astatin anal ogues; the

t ubul i n-bi ndi ng agent T900607; XL119; and the topoi sonerase inhibitor

am nocanpt ot heci n), SDX-105 (bendanustine hydrochl oride), ixabepilone (an
epot hil one anal og, also referred to as BMs 247550), protein kinase C
inhibitors, for exanple, mdostaurin ((PKC 412, CGP 25 41251,

N-benzoyl st aurosporine), pixantrone, eloxatin (an antineoplastic agent),

der vacbbia7aett® fo 06 aa 1 AR08 L docL oM b TIPSl ) )

Al Ti ni 12k (s AboEaITs enMNEbhdt 125 mMfo m& 50 nVNdBEL BoahM®)abos¥0l 01

O ik 5o oo 160 - pone i mpbicsibor L oh cpiHA M0

?ﬁﬁ?gl tor p uct i el £ can el | s for exanpl e,
the antf é‘?’r@és H@g ﬁf@gﬁwagﬁﬂ @n@&n@é’gg &b eléosdg ibitors (for

exagpl %oné@hﬁﬁ&?ffhsodﬁ&ﬁ@%ﬁ&@ﬁ?a@%ﬂd 1506:81\/{ %@n@seu&@m@oﬁ&q&qz t994
(0357841282916) (bortezom b)), small nolecul e ki nase inhibitors (for

exanpl epn@HEIAEE) sodsmn thloridelsebantel S0EEM, thetiuffer srsodiuhosucematepgire, ZD- 6474)
smal | rml ecul.e inhibitors of heat ho rotejn (HSP) 90 (for exanple,

17- GOl dp et FArEch o o s to Sb d5 ek Hednfd or “axarnp e,
hybri d/ . ani | ohydr oxami c
a>c’| d ( é’%\% an&gP ritl) %%g ehphiom aﬁﬁ@ag&ﬂﬁ&ﬂfeﬁ&%eﬁ&ﬁ SRS y

nd apo tic agents such as Trisenox (arsenic
t r i oxi cadagamst Myﬁhﬂﬁ @nt)bo@ypfoemmmpleghd GHIR 1272, onv@dR-H6& monoclonal

T8 bl Aaen b g e G rmpiAge o b hPHa
per SO”%’GE}%oh | Zegﬁ&% 0 t¢&iduY fH d@“o%%{&ﬁfgf%rggfgﬁr@{i ggyﬁffﬂxr exanpl e,

MyVax(r) Perso not herapy, formal GIrop-
Pr omunefhe}r eﬁﬁ:ﬁnﬁﬁ@the&qmdphaﬂhmuﬂgﬂrfomulim domipirisks the antagemstantio ( TLR9)),

terf | th t kin-2 (]1-2) th L 1L-12 th | L-15
t her apy AR PBEn £t arial e CIEH A Bros IR B mosoHERAtantbads, hor apy. wher o
treat Mgk oo ihfin g'heagﬁ;@ﬂi &bl%@f’"at &@&&%ﬁtr&fb%r boutd.1 ﬁ%ﬂhf {oBBh: sANCEr

t herapi es? occur or su sequent treat rrent of the

subJSectm@(mﬂ br fboat mﬂdng/ﬁﬂmmhbmmaﬁmmyng dtbat B‘:‘rﬂm@bmdﬁmtﬁlo&ﬂé ian€D40 ant i body
or anti en b| nd| fragnent thereof, as noted herein above. In sone
enbodi PR srcImalR PRI Filrale: ﬁé’sPH ot ahoyePH e 0f the anti - CD40

ant i body, ai%j I &%ig CHR5.9, or
anti gen- ?tﬁgl aa%ﬁ%é{it.'&ﬂgr €eo é)I n t%n(; manu (iw{usﬁc ]d%nngdl cament for
treati @gocmsﬁg:ﬁ dhqdujlphhnmaeutfcarfoanahpbm ofthe pleskgit invesatibryegptbena, in a
subj ect,, . wherein the nedi nt 20 is_c ordlnated wth treatment, with at
| east mbWrmE%me@Fwﬂ Hgﬁgg\f@@l la@tt@a qw#ﬁﬂpﬁén oulepipdowshie swilg of

chogot Refmy tl?c%lut ébPﬂYs 'i‘iﬂéﬁ gis H@H 4e- based cancer

t herapy, and vacci ne |mTunot erapy ase cancer t ler apy, wherein the
pharmaceutical formulation comprises a therapeutically effective amount of the

antagonist anti-CD40 antibody, for example, the CHIR-12.12 or CHIR-5.9 monoclonat

antibody, or antigen-binding fragment thereof, a buffer to maintain the pH of the
_formulation within the range of about pH 5.0 to about pH 7.0, and further comprises a
25  surfactant. In other embodiments, the liquid pharmaceutical formulation comprises a
therapeutically effective amount of the antagonist anti-CD40 antibody, for example, the
CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-binding fragment thereof, a
buffer to maintain the pH of the formulation within the range of about pH 5.0 to about pH
7.0, an isotonizing agent such as sodium chloride at a concentration of about 50 mM to

30  about 300 mM, and further comprises a surfactant.
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medi cament is to be used either prior to, during, or after treatnent of the

subject with the other cancer therapy or, in the case of nultiple

conbi nation therapies, either prior to, 25 during, or after treatnent of the

subject with the other cancer therapies. Thus, for exanple, in sone

enbodi.nents, the invention provides for the use of the nonoclonal anti body

CHR12.12 or CHR-5.9, or antigen-binding fragnment thereof, in the

manuf act ur e : | i l; § npl e,
n’ﬁ}l@a.l e g A %’JE RBhibNR sBrifttaRs, mtllle’fgﬁ' ggﬁgﬂéﬁiiyl@ﬁ@

non- Hodgki | ynphorma, in a”subject, wherein the medi s coordi nat ed

Wi It h ?&gtt:cimdibsttmﬁtsuwh ad'pcﬂmrhntdn&(: _éﬁ)w(:;\fﬂ)emg; pdi]asodltmmiﬁg ﬁ%v@nelﬁb ic agent s
sel ecte rom group consi sting of cytoxan,, doxorubigip, vincristine,
r edni SOROXYRIRY ﬁﬂoﬁ@f‘b’ ¥e‘1¢ﬂsﬁ€f§g? 6“8% gnic Fo 'Iﬁ?ﬁi’ thylghe
gpzo10731&%5%&?%4@@@%@&&&%@@%4@1 ey ﬁlcpa@;é%oot her enbodi mrent s,
S dse ‘o etnh 0

t he i nvention provi for the monocl onal “ant’i body CH R-12.12 or
CHI B- 5.19sophosphatid geliclmenstidyslfoxsgilglehe pharcedphenol such e TrikonXAO0ur e of a
medi canent for treating a B cell |ynphoma, for exanple non- Hodgkin's

| ynphorfelassigstabilizasioncat phogmaceytisalsiy sydastantranemylsifictds deseaibed 6 th 5

treat i 1 : e i cied f th
or oup el th Bhvin€ sl G000 Biker B s DALl B RO SPREERCS 1 Phoay
t ar get iifgbrphratedibyTefebdtick - ausrbRered sxgﬁct‘ampemgmym rtheplacaoet thSpesdnt s

riituximab (Rituxano), the fully human antibody  HuMax-CD20, R-1594, MWV 106,
TRU- 015nventing ispalyscrbate 80nBhery 2 surfctant isdnaludednit iy mpicaldy sdediiman t uromab

tiyxeta Zeyal i 5 t r ' i Q t i body

t arfot | P RSl op £ Ao RE T P! BREED PG AT R8T 88 Lody (1 or
exanmpl &).00M% iPdoub0 s RBETY.M0 13010 AGY).3%a8dut C0BPY%as hbhady2%f Mouexanpl e,

t he humani zed nonocl onal anti body epratuzunmab evaci zumab (Avastin(r)) or

ot her dH=% ushst O, abouy. (s girabny hhebonb b OVl SoRIGL T 1 Cgrowtn
er t hor T4 Blou BB PODR IR by dbhE bt R B R ol 1 e ot her

cancer (.083% apx¥bdt 0.590 drABo AW o aBsut 0.24 conbi nation therapies, either
prior to, during, or after treatnent of the subject with the other cancer

t hdPapi es. IHuyan somisembogizoditsnthn liguid pharpaeoytienl forgudatidnaenpnsss des for the

use of th | enal aptibo CAlLlR12. 12 l.R- 5. [ antkgen-bi ndi ng
fragmenttle e&?@%ﬁfef?ﬁ%‘fﬁgwjﬁ% O(r;fp)eftlllﬂeu éacgtoﬂlrsga%t*'cgﬁlpre |l():°a ﬁdtr C?W&te’r%‘gti ng a B
cel | | yrmgirera i2 be CHHRSP hidnbelondiadgbddy, ot dnigpibiiing fragindnt Rt thvher ei n t he
medi canent is coordinated with treatnent with at | east one other small

nol eculbaffsnisagduansuseinptecr spiiusdiwaie bafferah pcongentraion gf abewst BM Hy of
m cr ot ubul ndf{ o ' r | ohi bi I I .the mtotic
I nhi bi tﬂ%ﬁﬂ%ﬁg@@gﬁ%ﬁ%@%ﬂ%@f& ?ﬁgggﬁ"%;&é@?ﬁg@%u | hhbel ndi ng agent

T90060 FormiMatidiPhas a pH of about pH 5.0 to about pH 7.0, about pH 5.0 to about pH 6.0, or
about pH 5.5 to about pH 6.5; and the formulation further comprises a surfactant, for

example, polysorbate 80, in an amount from about 0.001% to about 1.0% or about
0.001% to about 0.5%. Such formulations can optionally comprise an isotonizing agent,
such as sodium chloride at a concentration of about 50 mM to about 300 mM, about 50
25 mM to about 200 mM, or about 50 mM to about 150 mM. In other embodiments, the
liquid pharmaceutical formuiation comprises the antagonist anti-CD40 antibody, for
example, the CHIR-12.12 or CHIR-5.9 monoclonal antibody, or antigen-binding
fragment thereof, at a concentration of about 0.1 mg/mi to about 50.0 mg/ml or about 5.0
mg/mi to about 25.0 mg/ml, including about 20.0 mg/ml; about 50 mM to about 200 mM
30  sodium chloride, including about 150 mM sodium chloride; sodium succinate or sodium

citrate at about 5 mM to about 20 mM, including about 10 mM sodium succinate or
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25 and the topoi sonerase inhibitor am nocanptothecin), SDX-105 (bendanustine
hydr ochl ori de), ixabepilone (an epothilone analog, also referred to as

BMS- 247550), protein kinase Cinhibitors, for exanple, mdostaurin
((PKC-412, CGP 41251, N benzoyl staurosporine), pixantrorne, eloxatin (an
antineopl astic agent), ganite (gallium nitrate), Thalomd(r) (thalidom de),
an apoptotic agent such as Xcytrin(r) (notexafin 30 gadoliniun), inhibitors

of pr oddafunPéitrate; éddeurd eBlbstie aBedonderdibation BE iout S0 eV (6 ebor@ 260miN, the

anti sense agents oblinersen and Genasense(r)), nel arabine, and any

conbi nan¢lading abousd9 mdzgul optionally pgurfaotant, iy PRIple POU@KWQ%MZBZMG)
;Pfref"{ax% frﬁ?]r%)%a&eq {:]Wl% 35890%@1'0% hﬁﬁ%ﬁ%ﬁ'&bi‘?%% §0,49%: \gﬁé}é' ng, or

subjec er “cancer era py’ in the
case ofthérifilil phemtesiticabforBilatibiBiPHIE HF alsduit PEIS.1d bout pH 7 Bbs@, or after
treatnment of the SﬂZQECt with the other cancer therapies. 5 1n still other

enbédi rFh§ 9, to abent pHels 8 rabonipid 4 toabputeH 318 satioyt pH3eb tesbowifpH A4, onpnocl onal
anti body CH.R.12.1 r R-5.9, or antigen-binding fragment thereof, in

the ma T"ét_cﬂkgﬁé%ﬁg‘%}ﬁﬁﬁhanent for treating a B cell Iynphoma, for exanple
non- Hodgki niig 1| quiitiepRaceufica fSiiilffh catBe eSleRtidierdBstiand ??égérvhﬁvéé.oord' nat ed

with treatnment wth at | east one ot her vacci ne/i'mmunot he y- based cancer
t her apyand eklec cadetseXipents,ve sgbizpsootediletdimgbwofe. Vdeoiatizelaptheoaches (for

exanpl e, | KLH o hage, vital ethine) ersqnal i.zed i nmunot herapy or

2cti ve PEp gyt pierval R fos B BBl

| mpgno tﬁi& unéaﬁ b ABLdptab PSR R gféli@opaabllmé%é QERAB HerdifRfve909, a

synt het'i ¢ agoni st for toll-11ke reteptor R9)), interleukin-2 (IL-2)

t her apmrohﬂedlthey e naqcnﬁ,veﬂsblyhﬁfecﬂthc p]ms;coaheimbhl stabllutbr@f tyantagnokstanyi-

cdnbi n 5.t her eof er t he nedi canent. is_to be used either prior

to du?éﬂ:\ 315 ngf’f’%‘imt‘cgf”égi%fﬁ ergﬂgrgﬁb E‘Pplﬁf phacceiabje f@iCSancer t her apy
in s to, during,

OF o 1 OGRS B bt BRI pofo 0 dr 10

enbodi rseivients, stuh@ctpnte,%lnbmdamemmmimg)mmbdemnd and mbthionsres, olfieldthg anti - CD40 20

s e S L bR R Ao, vt o
an ge I canmen or
treati %‘ﬁ’éféﬂﬁ'ﬁl" olyRledd ﬁfé ga@egﬁ@ Aftﬁﬁroﬁﬁl?m%lﬁsﬁn%? iR ahy MPhoCYti C

| eukem a ( 'n asu je wherein medi cament 1s coordinated with
t r eat mesakectoort ¢f pémm@asmcadinec@mie canaestabiiezess ynd $einelyt®(tan’1 befounlle group

consi st.i of chenpt her ap d ant era in 25 the
medi caBAEEIGS ”ﬂg”é’ﬁ"éﬁ”?‘ﬁ’é?"cﬁf b@r e@om%Peql?bq“ F’P@ﬁly’ % nent of the
subj ectpemlgﬁ}&, ;h@ggtgh%rr ?ﬁor&t@&*ﬁ??&fel@ﬁee in the case of multiple

ther api elt

conbi nati1 o prior
20 After the hquid phannaccuucal formulatlon or other pharmaceutical composition

described herein is prepared, it can be lyophilized to prevent degradation. Methods for
lyophilizing liquid compositions are known to those of ordinary skill in the art. Just prior
to use, the composition may be reconstituted with a sterile diluent (Ringer's solution,
distilled water, or sterile saline, for example) that may include additional ingredients.

25  Upon reconstitution, the composition is preferably administered to subjects using those

methods that are known to those skilled in the art.

Use of Antagonist Anti-CD40 Antibodies in the Manufacture of Medicaments

The present invention also provides for the use of an antagonist anti-CD40
30  antibody or antigen-binding fragment thereof in the manufacture of a medicament for
treating a subject for a cancer characterized by neoplastic B cell growth, wherein the
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during, or after treatnment of the subject with the other cancer therapies.
Exanpl es of such enbodi nents include, but are not limted to, those

i nstances where the nedi canent conprising the antagoni st anti-CD40

anti body, for exanple, the nonoclonal antibody 30 CHR12.12 or CHR5.9, or
antigen-binding fragnent thereof is coordinated with treatnent with a
chenot herapeutic agent or anti-netabolite selected fromthe group

RTAO1l ) | sting of
eyt oxat A cpordtiy b bloniin KRR MEGIPCAEHRESA,) CHIARN Yoo

| dar ubichhrﬂcteﬁz@w}a@olpm& Breellippéwinintlade, Gut dre aguianitetbto, theBeédtiapt opuri ne, and
conbi nations thereof; wherein the nmedicanent is to be used either prior to,
dur i ng related canaess disqussadrhanein @boye, for sypnle; nox-Hpdakie's dmpphoms ghwonic her apy or

1, L1 Sl Tkl PR, e PR PR gl blag g or L0 Suring, o
exagpl Qﬁtﬂﬁﬁ@nﬂﬁﬂbﬁﬁé&ﬂé-gkﬁ€®@élﬂyﬂ@h@ﬁ&%whgrad63%élmwpwﬂ Bagtlar abi ne pl us

daunor ubi ci n, cytarabine plus mtoxantrone, and/or cytarabine plus

i dar ubiagute lympelioblastie leakemin, owelohlasiic lenkernia, Hedgkins diseasepri or to, during,

or afte tre of .t LL bj ec t.h t ot.her cer therapy or, in
Che cadleseRgma, s R P AE bpdl e et B iplta, SR R ik, o o
af ter %ﬂwﬁr&n@tom&ﬁaﬁmea%auwabed RenphbAG! diffRfcRiall defRices. The
invention al'so provides for the use of ‘an antagoni st antj-CD40 antibody, for

exanpl éymphmnmid@mle@nuﬂ lamphdnytiy IErpiRma podyophocii@leBkgnidi scl osed herein, or

h f h f f di f
T L Rty bons, Rarom A TelBRt Aoy sitelbetee
growt h 1tlsbﬂbqwngh&ﬁa,t1ﬂ@11&yﬁa% B Jeﬁliﬁhaﬂnﬁ@ BEIehiS hﬁggﬁﬁ.ra, sy b&r Rhkergiove,

wherein the dicanent is used in a subject t has been pretreated W th
at | easliffanedargt hell lyoaphoura, tivdiasinal labge B gelkiyngzhioad, lymphoprattid eat ment " i s

boen 1 EEAMEA I o R DR GRS COWEan e P RORR IS BB v| gt he
medi Ca%ﬂtmﬁmdf fhAnbBISste0yRBhAAS B kindy Y ?dngﬁaﬁﬁ’, 0N Fé@ﬂéfd or

anti gen- bi ragnent thereof. "Pretrea "pretreatnent” includes
subp ecﬂmpﬁmﬂ&hawmabﬂeneli hyagthethawi t h at | east one ot her cancer t her apyy

i t hi thin,218, hi t hi 6 i t hi 2
e 2§ ot R o mtdifhsiint eoeising fe puBeGRFTA 3 wooke
wi t hi néi)ét()"ﬁﬁbéd H‘Bérﬁig@n%ﬂéﬁt%ﬁaé%éﬂ?'tﬂbr&f‘i@%%d@bdﬁﬂﬁrﬁn%sdmﬁdgt hin 4 days,

wi thin 3 days, vvrthrn 25 2 days, or even within 1 day prior to initiation of
treat men taftw trdatiaénd ofithtti smijehmth ablepst bu¢ niher dsocerrthergpmni E:tauaﬂes of @i® anti body,

f th i.bod CHR12..1 CHIR5 I d
hor of n CaBker thetabest IRk ORGAE AL HBAC 19, g w: EapE hegamy: Amneberd®. et he
subp eClophEall ih 8SIHBREREN WhRUBTIELRAL I m¥rd D tthh$ 18k, vlierS ARGSIe t her apy,

chemotherapeutic agents include, but are not limited to, fludarabine or fludarabine

phosphate, chlorambucil, vincristine, pentostatin, 2-chlorodeoxyadenosine (cladribine),
cyclophosphamide, doxorubicin, prednisone, and combinations thereof, for example,
anthracycling-containing regimens such as CAP (cyclophosphamide, doxorubicin plus
25 - prednisone), CHOP (cyclophosphamide, vincristine, prednisone plus doxorubicin), VAD-
(vincritsine, doxorubicin, plus dexamethasone), MP (melphalan plus prednisone), and
other cytotoxic and/or therapeutic agents used-in chemotherapy such as mitoxantrone,
daunorubicin, idarubicin, asparaginase, and antimetabolites, including, but not imited to,
cytarabine, methotrexate, 5-fluorouracil decarbazine, 6-thioguanine, 6-mercaptopurine,
30  and nelarabine; other anti-cancer monoclonal antibody therapy (for example,

alemtuzumab (Campath®) or other anti-CD52 antibody targeting the CD52 cell-surface
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or prior cancer therapies. Thus, the subject that receives the nedi canent
conprising the 30 antagonist anti-CD40 anti body or antigen-bindi ng fragnent
t hereof coul d have responded, or could have failed to respond (i.e. the
cancer was refractory), to RTAO/2168369v1l -73 AttyDkt No. PP20107.004
(035784/ 282916) pretreatnment with the prior cancer therapy, or to one or
nore of the prior cancer therapies where pretreatnent conprised nmultiple
cancer diiRpaéifon tRNBMRhES célfs; ﬁhﬁ;ﬁﬁab‘ﬁﬁﬁﬁﬁn@); herfally RemaPantidodgh a subj ect
can have received pretreatnent prior to receiving the nedicanment conprising

t he antBdas-SD29nRr-15084 MM BRSO 1A MEe i b tesiiumgniabdgiddnt 5 t her eof

i ncl ude, .put _ t limted t : ati h h th ,
L R o E e e
sui t ab'(ﬁg%(mﬁ%ﬁ? %ga%%gcme%ﬁgem MARgnabtB cllg aMICTH19%d®Edy or t hose

listed I n above; ant 1 -cancer nonocl onal anti body therapy,
i ncbudiexgmpluMTI®8, & bispecfic ardibotii)p anti-&INA2-antihedy (forexanipbgithes | i st ed herein

b X [ 1 I - based t .. 1 ncl udi . t t 10 limted
oo b el R CACST S b el bl Rt B0 11 e
cancer dca%l(%g LA G tﬁg@ﬁﬁ@ﬁﬁcﬂﬁl anH%la:l édﬂb&x%ﬁal@w%h"ﬁét@r;'ahﬁ!@%fﬁﬂtﬁioﬂ;z above;

st er oi rapy; "ot Her ~cancer therapy; or —any conbination thereo
" Tr eat reugeting the (22 cantiipen bn ofaligmant B oedis ¢iir axsanpdé, the medodana antitelycr i bed

AR O KR e R T NN TR e
ot Ry St (B (iR ics BB L lor BAalr SERRILA Tactor kelpaBT L) C2TPT" O
wher.e t(RANKdrgdts lipaad RANKIQr which necsveréxpedsddyin nndtiple asyelamd3 apel | growt h, a

synptom assocj ated with such a cancer, or a predig&osition t oward
ol gel{s(f

devel ofrieft aibody taegingthe P23 aptged qnjpaly erexample, IREGt | al | evi ate,
20 reli ranfl |4 : P Qve v O Ae. cancer, any
2ssoci Aoy 1958 ol RRRP e AR OLBIE ank fB Bl lands bEEL VAT

devel opamgatingajoh aiscenmpatibilifyecotnpléxoslagsd] exeptpis€antaMHO hhtiselieshy way of

Il lustration and not by V\B.i/ of limtation 25 EXPERI MENTAL K The antagoni st
antlP- crsxpressediondaalignanR gelfsy othsrant GRAP autibpdics (fofcgample; KON-40) and

CHR1 - - e iRORIGS human | gGl
subty pgta rk%?ﬂ]g grrcr(atil)r_l‘!i @58%&2 gﬁ#@r@? iﬁc i til %b%%ﬁ“é‘%@%@er at e g&g)f/lg

| mruni Zadtborelavéd apopanigadidngrligamdhesptond (TRAIMRBP(fdrgampleathy chai n | ocus
and the human x light chain 30 | ocus ( XenoMouse_ technol og eni x;

. Ab
Fr enoni2gowgalis huspan srpnocienal pesihedly JlERESR 1) peprgispd on eppmbst o shd oHl R 12. 12
bind sRgGbis 58 thofsr RETRBp MO oARH); SRHRNRESANGN based cancer therapy,

20  including, but not limited to, microtubule and/or topoisomerase inhibitors (for example,

the mitotic inhibitor dolastatin and dolastatin analogues; the tubulin-binding agent
T900607; X1L.119; and the topoisomerase inhibitor aminocamptothecin), SDX-105
(bendamustine hydrochloride), ixabepilone (an epothilone analog, also referred to as
BMS-247550), protein kinase C inhibitors, for example, midostaurin (PKC-412, CGP

25 41251, N-benzoylstaurosporine), pixantrone, eloxatin (an antineoplastic agent), ganite
(gallium nitrate), Thalomid® (thalidomide), immunomodulatory derivatives of
thalidomide (for example, revlimid (formerly revimid}), Affinitak™ (antisense inhibitor
of protein kinase C-alpha), SDX-101 (R-etodolac, inducing apoptosis of malignant
lymphocytes), second-generation purine nucleoside analogs such as clofarabine,

30  inhibitors of production of the protein Bcl-2 by cancer cells (for example, the antisense

agents oblimersen and Genasense®), proteasome inhibitors (for example, Velcade™
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RTA012168369v1 -74 AttyDkt No. PP20107A04 (035784/282916) CD40 |igand

bi ndi ng. Both mAbs can conpete off CD40-1igand pre-bound to cell surface
CD40. Both antibodies are strong antagonists and inhibit in vitro CD40

| i gand- medi ated proliferation of normal B cells, as well as cancer cells
fromNHL and CLL patients. In vitro, both antibodies kill cancer cell I|ines
as well as primary cancer cells 5 from NHL patients by ADCC. Dose-dependent
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Assay for |munogl obulin Quantification 15 The concentrations of human 1gM
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t he addhetapy) aofl ID-2ip Keerg s stevdid thanapyasr ethendsscerdherapy svhdoerentng® or | gM

st andard Cal Burlingane, Caljforpia s used to estapli,sh a standard
curve. s gaaiualahccs BT, p Bididrel HbreiRErties SeoTa IOR B UtaD s Coll s
(PBMO) {rlsaBehbiéR o ReftinBhesfahe suBlPHitBheARedibarRint Ebﬁlah&mga%@hg{ ion (low
endot oxi n; Pharnmaci a) was added per 50 ml  pol ystyrene Tube, Iin 3 tubes, 30
m Adt esanbieC04@ antitabidy gr attegenttonding Thgméiit ddreofPasnoded ITA0LAYe. 683 6 9vl - 75

At t yDkt  No. P20107.004 35784/ 282916),. sol ut.i,o war ped room
e or st o Ingome gbniundors. fe PreEh0 T iR SROVIES Tof g gie Bhbe ahr I8 r e vash
al |t heykigh@s f&%aﬁ?y&?iﬂc‘%ﬁozﬁﬁﬂﬁﬁpﬁti‘%@ Cen2!1299; or UIEIRRG 906k anfigsn| ayered on

the top of the Ficoll-Paque solution wthout disturbing the Ficoll |ayer, at
binding fragment thereof in the manufacture of a medicament for treating a B celi

lymphoma, for example non-Hodgkin’s lymphoma, in a subject, wherein the medicament
20  is coordinated with treatment with at least one other cancer therapy selected from the
group consisting of chemotherapy, anti-cancer antibody therapy, small molecule-based
cancer therapy, and vaccine/immunotherapy-based cancer therapy, wherein the
medicament is o be used either prior to, during, or after treatment of the subject with the
other cancer therapy or, in the case of multiple combination therapies, either prior to,
25  during, or after treatment of the subject with the other cancer therapies.

Thus, for example, in some embodiments, the invention provides for the use of
the monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof,
in the manufacture of 2 medicament for treating a B cell lymphoma, for example, non-
Hodgkin’s lymphoma, in a subject, wherein the medicament is coordinated with

30  treatment with chemotherapy, where the chemotherapeutic agent is selected from the

group consisting of cytoxan, doxorubicin, vincristine, prednisone, and combinations
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1.5 mM blood/l m of Ficoll-Paque. The tubes were centrifuged at 1700 rpm
for 30 5 mnutes at roomtenperature with the brake on the centrifuge turned
off. As much of the top |ayer (plasna) as possible was renoved, m nim zing
the vacuumin order to avoid renoving the second | ayer of solution. The
second | ayer, which contains the B and T |ynphocytes, was collected using a
sterile Pasteur pipette, and place in two 50-m pol ystyrene tubes. The

col | ecty L it hér &4 le : i

addi ti vtlelgaoéna e{i eB%eSt%-elgPiAglgét cent ??(yﬁ‘geg’ aieinl &I'xggl\g/ﬁdggrnfd{?l{n&ﬁ&?es. The
medi a whs moneciond dntiyodyd(H R 2.02 or EMIRtSHR, or abtigenfindmp ddagmbht thitrebf)bes wer e
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resuspellllh nlfl%%&%?“gpmé%fﬁ%g’ @%ﬁ%ﬂmgﬁmﬁ%ﬁP@mﬁ MC. 1sol ation of
t he 5B afdatrfierdt iwith Bt drieotherahti lunad aatiitodyasletted oGy grapeopbistigd in a 5-n
plastic tube. 3 ml of sterile PBS were added to the beads and m xed, and

pl aced efplamtazymgn&iampativ) gepther adinCD5Y aniibadidargetingsthe GIB2 cplivfagees. The

sol uti-on. was_.r ved. usi Past eur.. Ri: ) f ril e PBS were
added, #Y‘%?é’_i‘?‘efﬁg"g' ‘%ﬁh%m ﬁa{shgl%:%%@li@&h%ﬁd@%@%ﬁehﬁn%f Tifipey osit for 2
M nut e FuNBk-CTIPOREMHILGEINMMIN 166, rR .01 PBOMEREF3 T, eRfainemabAd 3more tine for a
total of 3 washes. The PBMC was added into the beads and i ncubat ed, while

m xi ng,tositim@ab (Berxar®y, ritugaabiixetanéewdin®ii otiany othee tieBipenanentbeads was

Pr 3fer ettt kst ine Copl shfiben @ maisabt s S SR D aeod) (Pt o, e
sol uti Qampke, MEINS] £bispetifiCardibdayy; As-UDNUREbodV(fsr shfpie/ds repeated four

nmore tines, and the solutions of the first four times were collected in the
15-m  thupsnized eroneelonali antihedy epratupguatrvvacizuBalni Axpsea®) ahithersmtip pr oduced

the pellet for T-cell]. sgparation. 3 00 | RP wi.th.additives) was added
o o 1ebterenBboskisigeling BRRHE il cintithel s vihiardh mBa R o 2% 7he cube.
10 | ofcoRpndhtioReinRfds vAeasa tiahedisaaad id R ushPeithdl AR 1O8RHBI¥L - 76-

AttyDkt No. PP20107.004 (0357841282916) suspension at roomtéenperature, and

it Mas adiet troatohenioofithe sitbgect with4Be othencagser titrapy enubytbe séssofwadtipleansf err ed

oL il R T B ™

tr ansf ejih@@ahdek thepapi@®W 5-nl tube in the holder for 2 mnutes, then to a
15-ml tube. The 5 previous stgﬁ) was repeated three nore tinmes, collecting
t he sol uti orfniyat ether embogimenip dhe pregeat igention prowidewor wiseiof thged at 1000 RPM

for 10 n%x{]o%}o%sal an%%gd)t! EﬁIﬁﬁliﬁ c{r‘%ﬁ!fﬁgg.@?grdanﬁgen—binding fragment thereof, in

20  the manufacture of a medicament for treating a B cell lymphoma, for example non-

Hodgkin’s lymphoma, in a subject, wherein the medicament is coordinated with
treatment with af least one other small molecule-based cancer therapy selected from the
group consisting of microtubule and/or topoisomerase inhibitors (for example, the mitotic
inhibitor dolastatin and dolastatin analogues; the tubulin-binding agent T900607; XL119;

25  and the topoisomerase inhibitor aminocamptothecin), SDX-105 (bendamustine
hydrochloride), ixabepilone (an epothilone analog, also referred to as BMS-247550),
protein kinase C inhibitors, for example, midostaurin (PKC-412, CGP 41251, N-
benzoylstaurosporine), pixantrone, eloxatin (an antineoplastic agent), ganite (gallium
nitrate), Thalomid® (thalidomide), an apoptotic agent such as Xcytrin® (mdtex_aﬁn

30  gadolinium), inhibitors of production of the protein Bel-2 by cancer cells (for exampie,

the antisense agents oblimersen and Genasense®), nelarabine, and any combinations
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in 10 M RWMPI. The washing step was repeated 2 nore tinmes for a total of 3
washes. The cells were counted before the last centrifugation. This step
conpleted the B-cell purification. Cells were stored in 90% FCS and 10%
DMSO and frozen at - 800C. 10 Isolation of the T Cells The human T cell

Enri chrrent Col um (R&D systens, anti-h CD 3 colum kit) was prepared using
20 m of X colum wash buffer by mxing 2 m of 10 X colum wash buffer

and 18 tﬂéegfw%&mhg L fitdch %ﬂs%@geﬁgﬁ f;%ﬁgazg%&ﬁ%ap ‘a%a ehp of 0% 15

et hanol placed on op 0 the col um was

r enovedhé astject dthatie bthetl caveinbedpy of, lid thetdase dfqﬁﬁlumemfonibﬁmtmﬁl um. Next, the
bottom cap was_ renoved, _and the tip was cleaned with 70% ethanol. The fluid

Wi t hi n therapies cither RIS tQy 4"@&6@&3@“ HFW‘i ofithe subject withithe ofber cancefew steri | e

15-ml ttH 5% VA s pl aced under the colum after the colum buffer had drained
to the TEWEF>of the white filter. The B-cell depl eted PBMC 20 fracti on was

susgended i M ktilTotieh ehibbiigtent) theqelRat noertida prORdI fof e usObLES. The cells

were allowed to incubate with the colum at roomtenperature for 10 m nutes.

The T- mendcionabandiberdy CEURF 1h1E oreHBYS Shar sutigen-bingding, endfthezeaf] ineach of 1 X
col um sh uf fer coII ted T-cells were centrifuged at 1000 RPM for
£ e BBt iea maictfen e Fidead el RmBoBaiot cr i pdkacd i n 10
RPM . %M[ﬁ;ﬂﬁﬁ& fifla &fbj&'ﬂd.vﬁé@élﬁrtﬁé ﬂi&ﬁé‘a:ﬂé]ﬁﬂ%?dnﬁat%wntﬁhe super nat ant

was renoved, conpleting the T-cell purification. Cells were stored in 90%
FCS andrezaﬁﬁelmlvﬁth #rhehst oszasheratacciBgimmpntheragy-bised canpeo tethpy sslectetie
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therapies, either prior to, during, or after treatment of the subject with the other cancer
therapies.
In some embodiments, the present invention provides for the use of the ant:i-CD40

20  antibody, for example, the monoclonal antibody CHIR-12.12 or CHIR-5.9, or antigen-
binding fragment thereof in the manufacture of a medicament for treating a B cell-related
leukemia, for example B-cell acute lymphocytic leukemia (B-ALL), in a subject, wherein
the medicament is coordinated with treatment with at least one other cancer therapy
selected from the group consisting of chemotherapy and anti-metabolite therapy, wherein

25  the medicament is to be used either prior to, during, or after treatment of the subject with
the other cancer therapy or, in the case of multiple combination therapies, either prior to,
during, or after treatment of the subject with the other cancer therapies. Examples of
such embodiments include, but are not limited to, thosé instances where the medicament
comprising the antagonist anti-CD40 antibody, for example, the monoclonal antibody

30 CHIR-12.12 or CHIR-5.9, or antigen-binding fragment thereof is coordinated with
treatment with a chemotherapeutic agent or anti-metabolite selected from the group
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murine nyeloma cells at a ratio of 10:1 using 50% pol yet hyl ene gl ycol as
previously described by de Boer et at (1988) J. Immunol. Meth. 113:143. The
fused cells were resuspended in conplete | MOM nmedi um suppl enented with
hypoxanthine ( 0.1 mM, 15 am nopterin ( 0.01 mM, thymdine (0.016 mV), and
0.5 ng/m hlL-6 (CGenzyne, Canbridge, Mssachusetts). The fused cells were
then distributed between the wells of 96-well tissue culture plates, so

that e : N 1 GLOW-Na. ri.cona . 10- 14 days
the. suanisfid oSS Rpah iskobyti batiaRNB rR BB by UER AR BhiBhe, 1010 COVD, ¢
ant i bodygarnbiel) espatiindserméthetraniue; 6rthioguafing pasertaptopuinepaaty production by

the hybridoma clones, the supernatants from each wel] were pooled and
t est ed cogbingtiops thereed whereipthe pedisampentiis fo e yspd pathes grior (o5 durimgorposi ti ves

h f | uar: | i 0 .EBV- med |
Goscri e PEfimenEorsh MHET SO g St el BBy B, S AUEHRIIRE, & CFonea™
twi ge Ryonibintioh Meershibs) bithet pridr (VAL E BP afenttaititn @f hedsubfect@ithithdl [, - 6.

Exanpl e 1: Production of Anti-CD40 Antibodies Several fully human,

ant agorfitar camger thepyiesndn OBt swrhl exampids dei raediesmang i coordimatodpwitiier e gener at ed.
Transgeni ¢ m.ce bearing the jhuman .l g3 heav hai.n | ocus an 30 the human x
chai n°EETRo A ts bUS AR Gie e eyaR s g Rl e ARar

Cal i f orBtRINind IS idaPRficih OwBEERItAE heliR@mBnid td BOsHe8 Sitheidr m&,%ﬁng,el I's
expressi'ng CD40 RTA61/2168369v1 78 AttyDkt No. PP20107.004 (035784/282916)

ext r ac arlafiertreatmanti af theeBeA Lk subject witintha othencangett thempy of, 18 thaxiaseof pl eens wer e
fused wth the nouse nyel.oma, SP2/0 cells to nerat e 895 ant| bodi es that

" edDgniDUIPle ORISR hekies, pHhoEErgRta, Pmine OF FRerrraimae of e SYbisehge

appr oxiwrl e Yo tred Yarder idsdomas produced using Abgeni x XenoMouse technol ogy
mey contain nmouse 5 lanmbda |ight chain instead of human kappa chain. The
anti bodi es Eirtinventiog alsopsevidésght theluaerbien aritagonistente CEx0satibodyyfidr. A subset

Sel et GBI, g R REALIY ol CHRD ol R Seieclr gl et or APPSR cer es
O A LS55 By ey B ASE BT £, 0,1
FudiSon dinad chakitsniaddiyareoplabiic BoeK ghfvthcineludingdioe BerBdelitedfcamtdrSA+ # of cel |
surfac ed-léscrl 5e hgrc%r? al (?vg,Gxghelrgi% tﬁg medicament is used in a subject that has been
pretreated with at least one other cancer therapy. By “pretreated” or “pretreatment” 1s
intended the subject has received one or more other cancer therapies {i.e., been treated
with at least one other cancer therapy) prior to receiving the medicament comprising the
20  antagonist anti-CD40 antibody or antigen-binding fragment thereof. “Prefreated” or
“pretreatment” includes subjects that have been treated with at least one other cancer
therapyy within 2 years, within 18 months, within 1 year, within 6 months, within 2
months, within 6 weeks, within 1 month, within 4 weeks, within 3 weeks, within 2
weeks, within 1 week, within 6 days, within 5 days, within 4 days, within 3 days, within
25 2 days, or even within 1 day prior to initiation of treatment with the medicament
comprising the antagonist anti-CD40 antibody, for example, the monoclonal antibody
CHIR-12.12 or CHIR-5.9 disclosed herein, or antigen-binding fragment thereof. It is not
. necessary that the subject was a responder to pretreatment with the prior cancer therapy,
or prior cancer therapies. Thus, the subject that receives the medicament comprising the
30  antagonist anti-CD40 antibody or antigen-binding fragment thereof could have

responded, or could have failed to respond (i.e. the cancer was refractory), to
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I -
t- D clﬁgmﬁge%a%%ggc agents include, but are not limited to, those listed herein above; other

anti-cancer monoclonal antibody therapy, including, but not limited to, those anti-cancer
antibodies listed herein above; small molecule-based cancer therapy, including, but not

10 limited to, the small molecules listed herein above; vaccine/immunotherapy-based cancer
therapies, including, but limited to, those listed herein above; steroid therapy; other
cancer therapy; or any combination thereof.

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

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

15  administration of the medicament or of the other cancer therapy to a subject, or
application or administration of the medicament or other cancer therapy to an isolated
tissue or cell line from a subject, where the subject has a cancer characterized by
neoplastic B cell growth, a syﬁptom associated with such a cancer, or a predisposition
toward development of such a cancer, where the purpose s to cure, heal, alleviate,

20 relieve, alter, remedy, ameliorate, improve, or affect the cancer, any associated symptoms
of the cancer, or the predisposition toward the development of the cancer.

The following examples are offered by way of illustration and not by way of

limitation.

25 EXPERIMENTAL
The antagonist anti-CD40 antibodies used in the examples below are CHIR-5.9
and CHIR-12.12. The CHIR-5.9 and CHIR-12.12 anti-CD40 antibodies are human Ig(,
subtype anti-human CD40 monoclonal antibo dies (mAbs) generated by immunization of
transgenic mice bearing the human IgG; heavy chain locus and the human « light chain
30 locus (XenoMouse® technology; Abgenix; Fremont, California). As shown by FACS
) analysis, CHIR-5.9 and CHIR-12.12 bind specifically to human CD40 and can prevent
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(035784/282916) C oneS from 7 other hybridomas were’identified as having

a n{ agon ixsnoa? winaty 1y11(pi’@maen@fdb dbe ﬁhldﬁua;saéﬁnib)POﬁ GHIR-Sr%HOehufmt(Hz‘t(?lg 0 nic st |t f\
ot ency .an Lvifies, two rjidoma cl one r ed for further
Eval ua*@’ﬂ%%@&'@ bHHi%afﬁ@itY?ﬁgﬂr@ t.OéauFlaar@Dﬁﬁ%s@%ﬁo. D6. 12, 12
(12.12). Thehk’(?}d%@h?ﬂ‘idﬁh‘?% 1iﬁ@1ﬁf2ﬁ§]§.§‘f€ #ﬁ%hﬂ%ﬂ%ﬁbg&mﬁa 40+ | ynphoma
shown” as a i

cell lineis ow cytometric histogram Igure 1. Exanmple 2:
Pol ynuc 1863 8EA& 18106. Al B ¢CRC(H 136G 6)ctmve beoaf ddposited vt the@dericaAypbodi es The

CONES e Gorlention PATAR Toddidimnestty B, Mamasa i ghin 50110 S0g Mer ©
; (USA)] under Patent Deposit Number PTA-5542 and PTA-5543, respectively.

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

ELISA Assay for Immunoglobulin Quantification

15 The concentrations of human IgM and IgG were estimated by ELISA. 96-well
ELISA plates were coated with 2 pg/ml goat anti-human IgG MAb (The Jackson
Laboratory, Bar Harbor, Maine) or with 2 pg/ml! goat anti-human IgM MAb 4102 (Bio
Source International, California) in 0.05 M carbonate buffer (pH 9.6), by incubation for
16 hours at 4°C. Plates were washed 3 times with PBS-0.05 % Tween-20 (PBS-Tween)

20  and saturated with BSA for 1 hour. After 2 washes the plates were incubated for 2 hour
at 37°C with different dilutions of the test samples. After 3 washes, bound Ig was
detected by incubation for 2 hour at 37°C with 1 pg/ml peroxidase-labeled goat anti-
human IgG MAD or goat anti-human IgM Mab. Plates were washed 4 times, ancf bound
peroxidase activity was revealed by the addition of O-phenylenediamine as a substrate.

25 Human IgG or IgM standards (Caltaq, Burlingame, California) was used to establish a

standard curve for each assay.

Isolation of the Peripheral Blood Mononuclear Cells (PBMC) from Human Peripheral
Blood
30 20 ml of Ficoll-Paque sotution (low endotoxin; Pharmacia) was added per 50 ml

polystyrene tube, in 3 tubes, 30 minutes before adding the blood. The Ficoll-Paque
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10 anplified by PCR, cloned, and sequenced. The am no acid sequences for the
light chain and heavy chain of the CH R 12.12 antibody are set forth in
Figures 9A and 9B, respectively. See also SEQID NG 2 (light chain for mAb
CH R-12.12) and SEQ ID NG 4 (heavy chain for mAb CH R-12.12). A variant of
t he heavy chain for mAb CHR 12.12 is shown in Figure 9B (see also SEQ ID
NG 5), which differs fromSEQ ID NGO 4 15 in having a serine residue

substit f . | '_Igpi@m@t 0S¢l . : NO 4. The
nucl eot#@fggge"ggﬁev%%glga Igﬁggﬁforﬁ%%@e |ght3 &c#aqlél&gﬁ%§ﬁg§%ﬁc aia% of the CH R-
12. 12 gsepdred)andisedsiotwdshall the tabés gudrpdsette¥omanting @; bloed pEhé blvedy. See al so
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I D NO m&bmrﬁé,on Hedor At thedigoliRagny seltiom witbputdigfurbmerthg Yicollayerd ani no

acid s S _f L4 2 i d ' IR-5.9

ant i bogf;k'ﬁ@?%og{l%doérflt}ﬁcqllﬁﬁ%u&&gglﬁ%egv%% e@ﬁ@iﬁecf%?gg%ﬁ%g{)}%@gee al so SEQ

| D MO 6mfrutcgfat radpicmpefitureWithGhk Brake 9h t@sénBigd M@ off. AdfReN ofhi n for mAb
CH R-5.9). Avariant of the heavy chain for CHR-59is shown in Figure

1113 ( step layes (PlBE®) ROPOSSILE) Waswemayed mingniging thervspam ip oxder 2o aypidhavi ng a

i i d bstituted. for. the, al ani id t .posi tjon.158 of SEQ ID
56" NG AerRetngingiecand Sk spfidoty S0 ¥aPnd fer i crBlaiB BB R VD | donms.
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specificjty 30 2168369v1 81 A 20107. 0Q4 (0357842t 2916)
el it thigpbes ete ouriigd ok o Reon 8 Pt st Wi er act | on
I'n Vi thmothebd apitatlal, Gnd Mid RAd a8 Kdth Bo-m1umadvdrttdBushéndedl iRaq4@NGS t he
bi'nding of CD40 'Iigand to cell surface CD40 and di splace the pre-bound CD40
| i-gand.10ami ¢did P! (@GHthrRddBives)and iundkir®l s 12mtubs. (Thstcelds Wwere their ability

t t 0-1j d bi ndi to Ch4 t f f.al h |
| b (e woie et RSy has e eS¢ OgREIaST  Gridss R e
subsequggiia a8 el lanf Bie Il r%shﬂ%ﬂ&’e@iﬁ ATRPRPNE A TH ffdgﬁ&h ESHRRE] fHeC  @SSays

(Figure 2A). In a second set o says the two antibodies were tested for

t hdiSr BEBMIC.ty to replace CD40 |igand pre-bound to cell surface CD40, Both
anti bodies were 10 effective for conpeting out pre-bound CD40 Iigand, with
CH R-5.9 being slightly nore effective than MR-12.12 (Figure 2B). Exanple

4. CH RsomfoAbfnSd Biid frodpiiiged to a Different ED tope on CD40 Than 15B8
100 pl of Dynabeads (anti-h CD19) were placed in a 5-ml plastic tube. 3 ml of
sterile PBS were added to the beads and mixed, and placed in the magnetic holder, then

20 allowed to sit for 2 minutes. The solution was removed using a Pasteur pipette. 3 ml of
sterile PBS were added, mixed, and placed in the magnetic holder, then allowed to sit for
2 minutes. This procedure with sterile PBS was repeated one more time for a total of 3
washes. The PBMC was added into the beads and incubated, while mixing, for 30
minutes at 40°C. The tube containing the PBMC and beads was .placed into the magnetic

25  holder for 2 minutes, then the solution was transferred to a new 5-mi tube in the magnetic
holder. After 2 minutes, the solution was transferred to a new 15-ml tube. This step was
repeated four more times, and the solutions of the first four times were collected in the

" 15-mi tube, then centrifuged at 1000 RPM for 5 minutes. This step produced the pellet

for T-cell separation.

30 100 ul RPMI (with additives) was added to collect the beads, and the solution was
transferred into a 0.7-ml tube. 10 W of Dynal Detacha Beads were added into the
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The candi dat e nonocl onal antibodies CH R-5.9 and CH R-12. 12 conpete with 15
each other for binding to CD40 but not with 15B8, an 1g& anti-CD40 mAb (see
I nternational Publication No. WO 02/28904). Antibody conpetition binding
studies wusing Biacore were designed using CVMb bi osensor chips with protein
A imobilized via amne coupling, which was used to capture either
anti-CDb40, CH R-12.12, or 15B8. Normal association/dissociation binding

curves . j Yl i : -Rl.s (data not
shown) %@%@%g@?%ﬁﬂﬁi %@t%@wéﬁpﬂ%tﬁygh‘%@% %r e captured
ont o t heuspdnsiodi wasArfsfeired into Snbw e nible ind 3 ChUSF-RPMI (vGkH AdiGve3) wake conpl ex

(100 nM CD40: 1 .tM CHI R-5.9 Fab), at varying concentrations, was flowed
across added. Foritubieatps placed gethe maghetic haldes forr 2 wipes: SThezolutieeswas no

i at f.th | b ' t] | R-~5.9 b bi ndi f
S R 1 3t e D Yy RPN e SRR et Sy BhO K Re " 6! 19 ©
CONBl eXprdfduLREE Whe cbpleited féd MBrdHthés; SolRcHAE theBlutioh P e 13LMMNBE of 15B8 to

CD40 binding site. However, the off rate of the conplex dranmatically

i ncr easBk {Sdnd tubsovassienimiygediat 163(5RBMsfor b arinetes, @ndiheanslls resuspeBdsRis and

CH R 12. et.e for CD40- his,. binding. .This experinent was set up
by captirio TR, 1553 Ene i gk Boetind A RS SRS b Ed AP S WalBcki ng

resi duafhdieht Qe Couddtserott ik 1887 EARIL tig@lTth'sfbg'dﬁﬁl/p%pﬁle Igcell
RTAOI / 2168369v1 -82- AltyDkt No. PP20107.004 (035784/282916) and then

f 1 owi ngpuitisatiay eCelldveernntbrdd ind0SuFCaard 10%BBIMEICdaril fekenade80*Gese condi ti ons
indicating CH R-12.12 does not block 15B8 from binding to CD40. Exanple 5:

Bi ng Properties of Selected Hridomas 5 Protein A was i nmmobilized onto
CVb bio i f.a amne coupling. Human anti-CD40 nonocl onal

ant i bod‘?gtg?fgét?f%fz?%{sm , were captured onto the nodified biosensor surface
for 1.5 m nulieshwahanlD ctll EaridhnenREotumin (R%D sgstbmb) aatidDED-héduma kit) f | owed over

t he bi osensor surface at varying concentrations. Anti b(t)?%xand antigen were
di | ut edvasPrepased mingpiml 9l X column repshpafien by mixmg £ptal X sobwansur f act ant
P20 10 - i i ] fl C r A1p usi ng the
Bi aeval‘l(ja ﬁgﬁé%¥!%ﬁg?%§¥% dggn le@%ﬁ?e?%%@&@n@%ﬁ?&%ﬁg@@% As shown in

Tallse 3ethalobind plaeddeon op bR4 15-ahldubk. f Tierepesp oftht beluainf wisatmoodd fast R- 5.9 and
CH R-12.12 resulting in 24-fold higher aff.ini t& for CHR12.12. Anti-CD40,
CH R - toryoidsirawingyr igtothe betiom of the cgluma. Mexs, the bettomgapwas erwvagt | - CD40,

CH R (fiatte 6 whe bikinaOWich 70% bk Rol OPnnidid wilhirdthe Btuth wavuiibfved to
drain into the 15-ml tube. A new sterile 15-ml tube was placed under the column after
the column buffer had drained to the level of the white filter. The B-cell depleted PBMC

20 fraction was suspended in 1 m} of buffer and added to the top of the column. The cells

were allowed to incubate with the column at room temperature for 10 minutes. The T-
cells were eluted from the column with 4 aliquots of 2 ml each of 1 X column wash
buffer. The collected T-cells were centrifuged at 1000 RPM for S minutes. The
supematant was removed and the cells resuspended in 10 ml RPMI. Cells were counted

25  and centrifuged one more time. The supernatant was removed, completing the T-cell

| purification. Cells were stored in 90% FCS and 10% DMSO and frozen at -80°C.

For the above procedures, the RPMI composition contained 10% FCS (inactivated

at 56°C for 45 min), 1 % Pen/Strep (100 w/ml Penicillin, 0.1 pg/mi Streptomycin), 1%
Glutamate, 1% sodium puravate, 50 pM 2-ME.

30
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Example 6: CH R 5.9 and CH R-12.12 are Potent Antagonists for CD40- Medi at ed
Proliferation of Human Lynphocytes from Normal Subjects 20 Engagenent of
CD40 by CD40 ligand induces proliferation of human B cells. An antagoni st
anti-CD40 anti body is expected to inhibit this proliferation. Two candi date
antibodies (CHIR-5.9 and CHM 12.12) were tested for their ability to inhibit
CD40 ligand-induced proliferation of PBMC from normal human subjects.

For mal dehyde-fixed CHO cells transfectant-expressing CD40 |igand (CD40L)
were used as a source of CD40 RTAOV21683690 -83 AttyDkt No.
’>P20107Fl@®46@@ﬁ%4¢1%&949@9y||gand Human PBMC were cultured for 4 days with

t he formal dehyde-fi xed expressing C40-Ili,gand in the presence of
varyi ng conc]é‘ﬁﬂ?%‘%einéﬁko%?ellﬁlﬁ%m!’]@bﬂ’ﬁfwba@qllﬁlgo ¢l pamary anfibedy €18 The

bt sea 7 Ph I PPERRARY B 4 A vt Sh ahERs BRI . 50y n°
naCeed pran b as Al A0 KPFIECTIRbAEA F el iAo Rt 2°05 oy

CHI R- 123 antiBdikesqiKaktaqd )Ton20 s apCl oifierd washbs with PBS-BSdandnsvaeh PBMC (n=12

for CHR5.9 and n=2 tor CHW 12.12) to ensure that the observed inhibition
was notwidh PBSpthegrilawereyresmpended in §.5urd BB Agplysesorrse penfomed with® assessnent s

o mi 1 art A aeer SeEROE o ion ST GBI 00, Concentrations (0. 01

sg/m to 100 g/ m) was used in these assays. Nearly conplete inhibition of
CD40 Iigand- i nduced f)rol iferation could be achieved at 0.1 pg/mnm
corldent Gt@if‘@fmwfél@rdi|@Qn¢Sn nost cases. Antibody concentration (pM to

i nhibit 15 f CD-40 | d duced | 1C50) f
| yrphocyt es TREEE o reAgREsd B3 bEPR SRR B b SO ERET domor
1, 24; e meeloRf; ceﬂ@ﬂ%raﬁo of 11@1 u@m@qnﬂépol?éh%ldﬂé\%;ycoﬁas fvidleRor 6, 35),

whi ch conpareS favorably with the average of 49.65 shown in Table
4B. Bastedcrihredibyalediovar enel. O88) £ dinpruipol MatlarldBddB e The fused oelisexerseem si mi | ar

nor el Prpende - paplel DM By iplerey %My%”ﬂw%ace o Bagud™ =1 O
(035754384515  BRR v Anyldi86 0 016 VP PO B3, D ARl hduced PENC

proliferation Abe Conc hul gG "CHI R— p# PBMC al one
al'one Grodhridipel MapspChise ﬁQPIWlWﬁsedmhlli)wmedheraﬂlmﬂm@ﬂ betvrdehitha wells EMC- 010 1851

121 443@6—\%’8& ggs%c c% 26%&12tes7 leo a eac %Lelfltﬁ)?’ ?amedzlsgr%ﬁlvgl)nsg h %d(z)glg%nGZ
average.
After 10-14 days the supernatants of the hybridoma populations were screened for
20  specific antibody production. For the screening of specific antibody production by the
hybridoma clones, the supernatants from each well were pooled and tested for anti-CD 40
activity specificity by ELISA first. The positives were then used for fluorescent cell
staining of EBV-transformed B cells as described for the FACS assay above. Positive
hybridoma cells were cloned twice by limiting dilution in IMDM/FBS containing 0.5
25  ng/ml hil-6.

Example i: Production of Anti-CD40 Antibodies

Several fully human, antagonist anti-CD40 monoclonal antibodies of IgG1
isotype were generated. Transgenic mice bearing the human IgG1 heavy chain locus and
30  the human x chain locus (Abgenix y-1 XenoMouse® technology (Abgenix; Fremont,

California)) were used to generate these antibodies. SF® insect cells expressing CD40
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1851 121 4436 0. 0625 6029 -65 2619 74 1851 121 4436 0.0156 5814 -56 1199
131 PBMC- 011 Donar#1 2162 178 8222 10 13137 -84 2252 101 2162 178 8222 1
11785 -61 1438 115 2162 178 8222 0.1 10758 -43 1249 119 2162 178 8222 0.01
11322 -53 4705 60 Donor#2 2216 294 7873 10 16679 -164 2362 103 2216 294
7873 1 14148 -117 1202 124 2216 294 7873 0.1 12422 -85 756 133 2216 294
7873 0.01 13870 -112 6606 24 Oonor#3 2396 241 11021 10 11641 -7 2631 100

2396 241, 1 508 - 4 23 - -14 990 120
Fa00 2 Aheler fofping Sisicihed A uhitlogefi R Sotafof SISl silechsidkd Rispd S 008 1oa
3768 10@ith éRAR0us3 Iy SP2DENSto R0 5ladbibodibSRathidcoghi@0l 0.1 18398 - 29
1728 128 4552 133 15301 0.01 22767 -70 9481 55 PBMC-Q12 777 117 6041 10
7327 - ascamigpantdD40rin BRIS As(lables 182pg 1B). @1 gperage appyoximatelysi®4 06. 1 7006 - 19
828 101 777 117 6041 0.01, 7524 £29 1213994, PEM: 014 1857 73 7889 100 9399

- 25 337ybrgomigprp ‘7‘%‘3]‘17‘5%@ ABgenyo FenoMagss igghnologemay sonfaiaanousg 365 _ g 2552 90

185Z 7 : ) - 441 29073 100 15425

] 69§1439’%%%hg’%@’&%@%ﬁ%ﬁ%ﬁ%@?ﬁ%&!q-g’i%‘?6&1“1% Hl@é}%ﬁﬁfzafé"‘l “Q:Legﬁ'g 4 11641

-16 1398mb@8chadR 83rel2Tecl4RE,. A sihstO@TE0-a3AbAd@NhdtAs0Bhowed BindBRAo 175 15145

100 21432 -56 1792 118 3680, 175 15145 20 16996, -16 1779 118 3880 175 15145
?@If}%éD%Q @Ft%ér%s‘i*&

4 17729¢l werg £ apal sty hybgidompysefaated during a
) series of subcloning procedures were used for further characterization in binding and
functional assays.
10 Table 1A. A Typical Fusion
t
anti-CD40 titer
o _ Fusion # of wells
Fusion#| (1:100K Efficiency screened # of ELISA+| # ofcell surface+
153 3 100% 960 123 33
154 4.67 15% 140 0 g
155 6 ~40% 960 3 3
156 317 ~25% 220 1 0
157 4.67 90% 960 32 6
158 4.4 90% 960 23 8
159 1.17 100% 960 108 18
160 1.78 90% 960 30 5
Total 6120 320 73

Table 1B. Summary of Four Sets of Fusions

ELISA-positive Cell surface positive
# of mice hybridomas Hybridomas
31 895 260
-79-
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Donor #3 2734 152 19775 100 22967 -19 1664 107 2734 152 19775 20 21224 -9
1848 106 2734 152 19775 4 20658 -5 1534 108 2734 152 19775 0-8 18923 5
1262 110 PBMC-016 1118 36 13531 0.1 10928 21 745 103 1118 36 13531 0.05

11467 17 962 102
1 13597 -9 258 107

prolifefglh

Aver age @ g

RTAO0112

i

168369v1 .

t stk Gf &Q‘%ﬂt}{ anh'

1118 36 13531 0.01 11942 13 3013 85 P3MC-017 962 75 12510

-85 AnyDln No. PP20107.004

(035784/282916) Table 4A. Effect of mAb CEIB-5.9 on CD4Of.

IO Il 8be@fs human PBMC at 100 pglm -42
at

i nduced PBMC

107 lon _of human 10pgl -69 98  verage %
i nhi bi i saheof| human PBMC at | | ety gtam _-41 107 ver age H. [I nhi bi+gmoss |hurman
PBMC at By | pfubidome dpmesy {0 biding o4 | Aptapnlst | o qARGC L CE I qpeaeneny Il - 44
64 Average % | nhi*biFf$on of | humeth PRMC 3% 101  NB of] ¥hil bW¥® i gn:-  100- (|CPM
w th AbsePBMI al onerSH@ 004DL atrone) / (CPMW of | PBMC+CHO CDADI- BBHC
al one- CHO- CO40L ahoradsi 10090 RFA01[L2168369v] - 86- |Att Y DiglossNdyesPP20107. 004
(03|5.7f8z/28.2916) 15]'%3{)8%7@_ . B[ Tect of | mAbyCHI Ry 12l2 (o $DARL- 1{nduced F(Iil\/fc
roliTerarl on. I R-1LZ. 1 PoIVIC A0 PN+ [ADS, Cdne Y. O ©
Exp# al Ul%.f}cgl Whﬁq] 5L 1t giﬁl ) b LII{]JDH L%ﬁ i b tirom+€58 nM
PBMC- 025—De 4P %8y 243145D90 11 B33citag aagtiig Whee B> 45095 g 41 37129
14 869¢_88 Q51 391083302 01 0040271 5NBOg7h 2“1’ 4“;‘1[’ 3221892d2 0.0001 40034
6 37261 _0BD24 22 1Pomge#2 2P60+81 14987+ 1 15767 -[6 3¢5 12F5 2260 31 (14987
0.01 17134 - 17 678416812 226D 31+14987 OnfO01 201dP -|4dp 1618& -|9 2260 31 14987
0.0001|17847 |-23 1818%:-9 6b. 964+ BMC- 026+Donor #1+ 2039 35,;42073,0. 1 172136 11
624 10: P29 35 19074L 0. 01 16445, 15[ 6455, 74 [20@9 Jonpl 90 {2 0-[001 16195 17
L1635 ' 158 6F3.5.10 +H ND ND ND 12062
{ 153.8E2D10D6.12.7 +H ND ND ND {12075
153.8E2 153.8E2D10D6.12.9 - ND ND | ND | 12063
153.8E2D100D6.12.12 - +t - 12056 | Yes
155.2C2E9F12.2.10.4 +H “H- ND ND | 12064
155.2C2 155.2C2E9F12.2.10.5 +H ND ND ND 12065
155.2C2E9F12.2.10.6 +/- ND ND ND 12066
166.5E6G12.1 +H ND ND ND | 12069
166.5E6 166.566G12.3 +HH ND ND ND | 12070
166.5E6G12.4 +HH + ND ND_ [ 12071
177.8C10 177.8C10B3H9 + ++ ND ND ND
1834B3E116.1.5 ++ ND ND ND ND
183.4B3 183.4B3IEL1.6.1.9 ++ ND ND ND ND
183 4B3E11.6.1.10. R + ND ND ND
183.2G5D2.8.7 -t +- ND ND ND
183.2G5 183.2G5D2.3 8 ++ ND ND ND ND
183.2G5D2.8.9 et ND ND ND ND
184.6C11D3.2 ++ ND ND ND 12078
184.6C11 184.6C11D3.3 ++ ND ND ND [ 12080
184.6C11D3.6 +i- +- ND ND | 12079
185.3F4F12.5.6 +HH ND ND ND | 12072
185.3E4 §85.384F12.5.11 +H ND ND ND 12073
185.3B4F12.5.12 =+ + ND ND | 12074
_ 185.1A9E9.6.1 + ND ND ND ND
185.1A9 185.1A9E9.6.6 ++ e + ND ND
185.9F11E10.3B5.1 +H ND ND ND ND
185.9F11 185.9F11E10.3B5.8 +HH ND ND ND ND
185.9F11E10.3B5.12 I 4+ ND ND ND
Clones from 7 mother hybridomas were identified to have antagonist activity. Based on their relative antagonist
potency and ADCC activities, two hybridoma clones were selected. Their pames are: 131.2F8.5.9 (5.9) and
153.8E2.D10.D6.12.12 (12.12).
5
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2039 35 19071 0.0001 18192 5 17924 7 45 Donor#2 2016 64 17834 0.1 17181 4
2078 100 2016 64 17834 0.01 16757 7 10946 44 2016 64 17834 0.001 18613 -5
17924 -1 2016 64 17834 10001 17169 4 18569 5 84 PBMC- 028 Donor #| 4288 45
22547 1 18204 24 2098 112 4288 45 22547 0.1 20679 10 1827 114 4288 45
22547 0-01 22799 -1 6520 88 4288 45 22547 0,001 23547 -5 22327 1 4268 45
22547 0.0001 24778 -12 24124 -9 30.07 Donor#2 2148 58 54894 1 48545 12 5199

i S e Rt e
34.68 (iR vEN Basdl orbfidir 6datikGiata nibtld-ﬁ&gﬂcg'aha 2008 a8hvitied th§ 10054 0. 01

10037 0 1827 88 609 69 10054 0.001 10222 20 38 609 69 10054 0.0001
11267 -lydridona vlones wepssetrstedfantuther ovabntisy. Teyare mmedIBI2F8159 6%6 134 7737

57 2313 737 57 23132 .0, 001 22579 .4 23360 -2 7737 57
23132 d“@gég%géigﬁ?ggééqég?%§§%T@%EWﬁ%&?e é‘ﬁgﬁ’ éﬁ ?géﬁ %53426 0.1 60116
-13 5213%D %}%n‘ﬂi? cel3hé s ShoWh 204k o Oﬁoﬂ%@ﬂnﬂ AR Pi 53426 0.001 59167
117558 30 A7 53456 0. 000t 59200 19 eoseggm% Donor #2 4310 50
53781 0.1 52881 2 3208 102 4310 50 53781 0.01 51741 4 30716 47 4310 50
53781 0,001 53072, 1 83628 781 0. 0001 58045 c9~%4343 -1 102. 88

¥ 2458 42 14058
No PP20107 004

The cDNAs encoding the vanable regions of the candidate antibodies were
16 amplified by PCR, cloned, and sequenced. The amino acid sequences for the light chain
: and heavy chain of the CHIR-12.12 antibody are set forth in Figures 9A and 9B,

' respectively. See also SEQ ID NO:2 (light chain for mAb CHIR-12.12) and SEQ ID
NO:4 (heavy chain for mAb CHIR-12.12). A variant of the heavy chain for mAb CHIR-
12.12 is shown in Figure 9B (see also SEQ ID NOQO:5), which differs from SEQ ID NO:4

15 inhaving a serine residue substituted for the alanine residue at position 153 of SEQ ID
NO:4. The nucleotide sequences encoding the light chain and heavy chain of the CHIR-
12.12 antibody are set forth in Figures 10A and 10B, respectively. See also SEQ ID
NO:1 (coding sequence for light chain for mAb CHIR-12.12) and SEQ ID NO:3 (coding
sequence for heavy chain for mAb CHIR-12.12). The amino acid sequences for the light

20  chain and heavy chain of the CHIR-5.9 antibody are set forth in Figures 11A and 11B,
respectively. See also SEQ ID NO:6 (light chain for mAb CHIR-5.9) and SEQ ID NO:7
(heavy chain for mAb CHIR-5.9). A variant of the heavy chain for mAb CHIR-5.9 is
shown in Figure 11B (see also SEQ ID NQ:8), which differs from SEQ ID NO:7 in
having a serine residue substituted for the alanine residue at position 158 of SEQ ID

25  NO:7. _

As expected for antibodies derived from independent hybﬁdoﬁw, there is
substantial variation in the ﬁucleotide sequences in the complementarity determining
regions (CDRs). The diversity in the CDR3 region of Vy is believed to most significantly
determine antibody specificity.

30
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2458 42 14058 0.001 13852 -50 20639 47 2458 42 14058 0.0001 19161 -44 18907
-42 Average % inhibition of human PBMC at 0.1 pglm 3 107 verage %

i nhibition of human PBMC at 0.01 pglm -1 74 Average V. Inhibition of hunman
PBMC at 0.001 pglm -7 O Average % I nhibition of human PBMC at 0.0001 Im -8
-17 49.65 %of inhibition: 1 CPMw th Abs-PBMC al one- CHOCO40L al one CPM of
PBMC+CHO- CD40L- PBMC al one- CHO- CD40L alale "100% In addition to B cells,

hurran 30 Hifel @@Hﬁaﬁlﬁrﬂ %ﬂ%?}f 1?8}1@% Ehal/CoudL m&&a&mm i body
depend TOtOXTCITY (A ody- 5

medi at egrpnhi bi tion of proli ferat I on, assays were perfornmed with B cells
pur!fiep | fromhuman PBMC. Similar to results obtained with PBMC, both

ant i bodi es f%%ﬁﬂa‘ce’%‘h%&%@c S SMACHigang 2l ﬁ?ﬂeBEﬂhﬁ%@?ﬁ&@“ of
purified B ce Tabl e 5, n=3 These data defpbnstrate th e ant agoni st
act i vi tlyganti to bell mafude CD4 mldtdldpdmbedm predbdumbCD#h digamd: chatibelesdTHIRDCC, is the

ant 1 oot B e Brrecstel fan #aﬁah{s‘iqiﬁrﬁ?%ﬁm&’s&ﬁ%ﬁm bt human
(E)glnlof #. %&&gﬁ ﬁo@?%ﬁ%@#ﬁ% | t|% %‘A | nﬂ ?%Bl o% [ Emogi tion
a cel | -fi@venitedith8 sﬂ&e@ﬂc&?h&ﬁﬁgﬂ?&ﬂ[ﬁmﬁgmm mié&durkd by4lodv SHo@éEiz 20 3193 -2

316 107 222 111 418 89 3132 4 3175 % 144 114 235 110 418 89 3132 0.8 6334
- 122 248ssaysdFgure 24). In g second setol @ssappth gaa anubpdass vigre tested fooiheirg, 73 27240

20 2470 $ 0 81 73
27240 oiﬁﬁ‘ig‘gﬁé’q% 33){(%@@%{%@ @d%ﬁ%ggﬁé?@g%@g@ %’é@’gigggé‘%o 6 291 100
102 (L0 leffedbive Tdr cddipeiEnBot p28Bdund QABA@BLantDRith QHIROL 9 b2fng shibhtB/mar: 0. 01 26706
-9 2957 89 4922 81 Average %inhibition -3 103 103 %of inhibition:

100- (cmffwwﬁﬂmélfﬁltcbﬂ%?%mémo CD4OL al one)/(CPM of |13 cell with
CHOCD4O0L B cel I s al one- CHO

Example 4: CHIR-5.9 and CHIR-12.12 Bind to a Different Epitope on CD40 Than 1588
The candidate monoclonal antibodies CHIR-5.9 and CHIR-12.12 compete with
15  each other for binding to CD40 but not with 15B8, an IgG; anti-CD40 mAb (see
International Publication No. WO 02/28904). Antibody competition binding studies

using Biacore were designed using CM35 biosensor chips with protein A immobilized via
amine coupling, which was used to capture either anti-CD40, CHIR-12.12, or 15B8.
Normal association/dissociation binding curves are observed with varying concentrations
20  of CD40-his (data not shown). For competition studies, either CHIR-12.12 or 15B8 were
‘ captured onto the protein A surface. Subsequently a CD40-his /CHIR-5.9 Fab complex
(100 oM CD40:1 uM CHIR-5.9 Fab), at varying concentrations, was flowed across the
modified surface. In the case of CHIR-12.12, there was no association of the complex
observed, indicating CHIR-5.9 blocks binding of CHIR-12.12 to CD40-his. For 1588,
25  association of the Fab CHIR-5.9 complex was observed indicating CHIR-5.9 does not
block binding of 15B8 to CD40 binding site. However, the off rate of the complex
dramatically increased (data not shown).
It has also been determined that 15B8 and CHIR-12.12 do not compete for CD40-
his binding. This experiment was set up by capturing CHIR-12.12 on the protein A
30  biosensor chip, blocking residual protein A sites with control higGy, binding CD40-his
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CD4A0OL al one)* 100/ Exanple 7: CH R-5.9 and CHI I Z-12.12 Do Not |nduce Strong
Proliferation of Hunan B Cells from Normal Subjects 15 CD40 |igand
activates normal B cells and B-cell |ynphoma cells to proliferate. Binding
of sone anti-CD40 anti bodi es (agonist) can provide a simlar stinulatory
signal RTAOL12168369vl -88 AttyDkt No. PP20107.004 (035784/282916) for the
proliferation of normal and cancer B cells. Antibodies with strong B cell
stimula n L reat ment
of B ce%ﬁ% %@'ﬁ“ﬁ%ﬂ%}’sﬁr ?‘ﬁ V\%ﬁg%ln?5@?@%&%@@%@%&@@%@@ h:Fc'or their
abili tylﬂdtibanﬁgﬂl(l-HR 1.1 ddesamat blook 05BBfrom biadifhg eonCBdOmal vol unt eer donors.
The B cells purified by Ficoll 5 Hypaque Plus gradient centrifugation from

nor mal donor PBMC were cultured in 96-well plates with varying
concent n alpd | of 0.001 to 100 pglm) for a
total o X > % ‘iir 2 ePe%ELd %ngg p, PBMC were cultured W th

for nal dehydePf‘dtéﬁﬁd\ wamaabbisizekfite TN 5 BiotdM6r dHigewid amitecodpling

proliferation was neasured by incorporation of tritiated- Pabel ed t hym di ne

at 37C Bumap4ni&P4umenoaipal @ntlbawdwseatdmag/mlgﬁcm cpptatadrmieltisma@ifiedel | s

duced I f t | ti
St mul abiostserEtee G -Smue ahudssf RasrebamtsnBlieDRTEREE onty a wea
proli feﬂa%@ethﬁ@bﬁséﬁbmﬂrﬁeé mzﬂaﬂg&&%n@a&%s apgtiBoddBarddointigE @eﬂeZ 12 and
CH R-5:9, respectively (n=3) (Tabl®e Table 6. Proliferation of B cells

purifi edilitedin 0.0} M HERESgpH §14bpé6tM NﬁLrMbbﬁE@&GQﬂéﬁ&ﬁu&c@t B2®i - CD40 wAbs
B c BceII dl s+CHO- .OLB ells+Lul 1 5.9 12.12
sﬁi &@é Epﬁd%{' g‘:“%:?ﬁim bﬁﬂ'ﬂff@? éf\‘ﬂ”@m asl S. index 2 CPM

Ab
CPM i ndgpwde S8 Maﬁ@ﬁt&m&&&%&&/&?&% 00 498 1. 19 401 o 96 458 1-19 Frozai
418 3132 20 245 059 232 056 3/0 089 418 3132 4 241 0.58 232 056 211 0.50

418 3132 0. 8 A33Bown BOTAI83 beloty, B8De B3.125-folrdifferan@ i8 thoF 44te 88GHIR- t 00 34 0A2

454 5-6Q 12 1 81 27240 20_4 72 255 3. 81 27240 4 41 051
567 7.08- 938 éciﬂgéllgaﬂﬁv%WE1@2%%@@?m%§f%@@“@%@éaiﬁ%iéﬁéA B cel | -005 3 267
24552 91.96 1 691 2, 59 2101 7.87 1223 458

| Anti-CD40, CHIR- | (12.35+0.64)x 10° | (15.0+1.3)x 10° 12.15+0.35

5.9

| Anti-CD40, CHIR- | (2.41+0.13)x 10° | (1.24 £ 0.06) x 10" 0.51+0.02
12.12

Example 6: CHIR-5.9 and CHIR-12.12 are Potent Antagonists for CD40-Mediated
Proliferation of Human Lymphocytes from Normal Subjects

20 Engagement of CD40 by CD40 ligand induces proliferation of human B cells. An
antagonist anti-CD40 antibody is expected to inhibit this proliferation. Two candidate
antibodies (CHIR-5.9 and CHIR-12.12}) were tested for their ability to inhibit CD40
ligand-iﬁduccd proliferation of PBMC from normal human subjects. Formaldehyde-fixed
CHO cells transfectant-expressing CD40 ligand (CD40L) were used as a source of CD40
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267 24552 0.1 686 257 2267 8.49 1557 5.83 267 24552 0.01 808 3.03 2203 8.25
1027 3.85 267 24552 0.001 567 2.12 846 3.17 826 3.09 Average Stinmulation
Index (SI) 145.25 1.29 5.08 2.88 S. index(1l): =CPM (B cells+CHO. CD40L) | CPM
(B cells alone) S. index(2): = CPM (B cel |l s+Abs)/CPM (PBMC al one) 15 In
addition to B cells, human PBMC contain cell types that bear Fe receptors
(FcR) for IgG | nol ecul es that can provide cross |inking of anti-CD40

anti body; mpﬁw@af&&mﬁeﬁ%ﬂ&daﬁ%% e Foudid<NsiaGixe@ OHO Baisent i al | y
enhance t| mul atory activity of anti-CD40 antibodieS. To confirmthe |ack
of B cekipretsing CR4@ligamiinithe plysscmbe GHtRymgToncmliraBInCH bRl ESBIDMALBO At t yDkt
No. PP20107. 004 78428 R-12. 12 antl d| es I the resence of
cross- | FRmy? ?@ﬁl r Zﬁ@lp)é?l? “@Rb"’é’?%ﬂ!’g ‘?5@ 8 with total

PBMC co Wi !]Eﬁ " experinments

(Tabl e %g{‘pn# &Icéﬁg&%?@ﬁ]a%@e , Uﬂéﬁ {% W@aﬂ;‘%‘?gt‘%} hat these

cands dahguant i bodi es even in the presence of FcR-bearing cells in general do
not 5 stinulate Bcells to grol iferate over background roI | feratl on i nduced

by colntrol thﬁnantlbgd;Bs aeetfoynd thrhe ey effedtiyader inhiditgCl#0
wer o 0. g profbadtRslo Bumah PEMG (Trkle sy rataCimes o) rhle? %@?‘t &F‘St one of
the 10 @@I(IR 12PBYCrh Sl AmehoNRD e R ed Witk e Moh6iS REPBRIC (®=18H6R 5. 9

anti bod donor “#2 in"Table 7).” The lack of stinulatory act|V|ty y 10
candi daCEIR1%% sndwees? founGHIRr 12 b2)fto ensidle that theabseriainhibitid®BMB mta@l i feration in

RTADY | 2 peiaat o Lool homyasine REonosaniay7 e garerrsapanitnd sddfpialanesa °
Prol [ CERPROI Ghrc? chu‘P GATRIHIRVIEI, SRR tefldd SRBRRAC A gidghd Of R-5. 0.

PBMC+ CHOCD4 Abs PB gGS PBMC+CH R-S. 9 ronc  PBM (pgl mi ndex(CP Exp# C

CPM | ndeanigé pf dntiBiolly 2oddentiatéons (BYCughilto 100 pAA) wad 48 dBin fBest adsdi§ 0. 86 3 4. 22
461 1417 5279 0.25 1712 1.21 5 3.40 0.062 364 1417 5279 5 1449 1.02 2 2.57
Nearly complete inhibition of CD40 ligand-induced proliferation could be achieved at 0.1

}:

pg/ml concentration of antibodies in most cases. Antibody concentration (pM) to inhibit
15  50% of CD-40 ligand-induced lymphocyte proliferation (IC50) for lymphocytes from 6
donors yielded an average IC50 (pM) of 47 (SD=21; doneor 1, 24; donor 2, 66; donor 3,
45; donor 4, 84; donor 5, 30; donor 6, 35), which compares favorably with the average
IC50 (pM) of 49.65 shown in Table 4B. Based on the current data set, both candidate
antibodies seem similar in their potency for inbibition of CD4(Q ligand-induced
20  proliferation of normal PBMC.
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0.015 324 1417 5279 6 1194 0.84 2 2.29 PBMC- 317 11 Donor#1 21388247 3. 86
10 3047 1.43 7 1.49 361 2138 8247 1 2726 1.28 7 1.69 201 2138 8247 0.1
2020 0.95 1 0.94 166 2138 8247 0.01 2424 1.13 0 0.87 1156 452 Donor#2 2374
1 4.87 10 4966 2.09 3 1.91 1156 244 2374 1 1 2544 1.07 5 1.03 1156 146
2374 1 0.1 2177 0.92 2 0.62 1156 189 2374 1 0.01 4672 1.97 6 0.80 211
Donor #3 32297956 2.46 10 5035 1.56 9 0.66 109 3229 7956 1 2826 0.88 9 0. 34
105 32297956 0.1 2277 0.71 2 0.33 189 32297956 0.01 3078 0.95 9 0.59 1431
517 Oonor#4 4198 4 3.41 10 5012 1.19 6 123 1431 479 4196 4 1 3592 0.86 2
1.42 1431 431 4198 4 0.1 5298 1.26 9 1.03 1431 540 4198 4 0.01 5756 1.37

0 1.29 pqple 4A. Effect of mAb CHIR-5.9 on CD40L-induced PBMC proliferation.

CHO-CDAOL  PBMC+ | AbsConc huigG1 - CHIR-5.9
Exp# PBMC alone alane. CHOGDMOL { (vg/ml) | CPM_ % of inhibition |GPM % of inhibition
PBMC-010 1851 124 4436 1 5080 26 2622 74
1851 121 4436 0.25 5498 43 2907 62
1851 121 4436 0.0625 6029 -65 2619 74
1851 .12 4436 00156 5814 -56 1199 131
PBMC-011  Donori 2162 178 8222 10 13137 -84 2252 101
2162 178 8222 1 11785 -61 1438 115
2162 178 8222 0.1 10758 -43 1249 119
2162 178 8222 o1 11322 93 4705 60
Donor#2 2216 294 7873 10 16679 -164 2362 103
2216 294 7873 1 14148 117 1202 124
2216 204 7873 0.1 12422 -85 756 133
2216 294 7873 a.01 13870 «112 6606 24
Donor#t3 2396 241 11021 10 11641 -7 2631 100
2396 241 11021 1 13528 -30 1450 114
2396 241 11021 0.1 12176 -14 990 120
2396 241 11021 0.01 11895 -10 5357 68
Donor#4 4552 133 15301 10 22098 64 3768 109
4552 133 15301 1 19448 -39 2040 125
4552 133 15301 0.1 18398 -29 1728 128
4552 133 15301 0.01 22767 -70 9481 55
IPBMC-012 77 147 60414 10 7327 25 2150 76
777 17 6041 1 6212 3 1550 87
77 17 6041 0.1 7006 -19 828 101
777 117 6041 0.01 7524 «29 1213 94
PBMC-014 1857 73 7889 100 9399 25 3379 76
1857 73 7889 20 8420 -4 3870 67
1857 73 7889 4 8368 -8 2552 90
1857 73 7889 0.8 9564 -28 1725 103
PBMC-015  Donor#1 3203 127 10485 100 15425 -69 1497 126
_ 3203 127 10485 20 11497 <14 1611 124
! 3203 127 10485 4 11641 -16 1359 128
3203 127 10485 0.8 12807 -32 1480 126
Donor#2 3660 175 15145 100 21432 56 1792 118
3680 175 15145 20 16998 16 1779 118
3680 175 15145 4 17729 -23 1965 17
3680 175 15145 0.8 17245 19 2217 115
Donor#3 2734 152 19775 100 22967 19 1664 107
2734 152 19775 20 21224 -9 1848 106
2734 152 19775 4 20658 -5 1534 108
2734 152 19775 0.8 18923 5 1262 110
PBRMC-016 1118 % 13531 0.1 10928 21 745 103
1118 36 13531 0.05 11467 17 962 102
1118 36 13531 0.01 11942 13 3013 85
PBMC-017 962 75 12510 1 13507 9 258 107
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PBMC- 247 14 2350 8787 3.74 100 2722 1.16 1 1.05 244 2350 6787 20 2315
0.99 7 1.04 165 2350 8787 4 2160 0.92 9 0.71 167 23508787 0.8 2328 0.99 1
0.71 BMC- 1293 168 15 Donor#1 3284 6 3.94 100 3596 1.10 2 0.51 1293 156
3284 6 20 2751 0.84 2 0.48 1293 110 3284 6 4 3135 0.95 5 0.34 1293 141
3284 6 _ 0.8 4027 1.23 9 0.43 1912 510 Dono42 8099 1 3.14 100 2999 0.49 4
0284 RTA01/2168369v1 -91- AttyDkt No. PP2107.004 (035784/282916) 1912 391
6099 1 20 4025 0.66 7 0.64 1912 334 6099 1 4 4496 0.74 1 0.55 1912 413
6099 1 0.8 3834 0 63 9 0.68 1982 120 Dooor#3 2479 6 8.00 100 3564 1.44 4

(394813 ogﬁg%mn(c ntV?g 0.72 634 0. 26
-42 107
Average % Inhibmon of human PBMC at 10 pzg/ml -69 98
Average % inhibition of human PBMC at 1 ug/ml 41 107
Average % inhibition of human PBMC at 0.1 ygim| -28 117
Average % inhibition of human PBMC at 0.01 pg/ml -44 64
verage % inhibition of human PBMC -35 101

% of inhibltion:
100-{CPM with Abs-PBMC alone-CHO-CDA0L alone){ CPM of PBMC+CHO-CDA0L-PBMC alone-CHO-CDA0L alone)*100%
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16 1146 9 13.75 0.1 1255 1.09 6 0.90 1578 1148 9 0.05 1284 1.12 871 0.76
1578 1148 9 0.01 1446 1.26 952 0.83 Average SI of PBMC 5.09 1.06 1.03

i ndex(1): =(PBMC+CHO CD40L)/ PBMC ndex(2): =(PBMC+Abs) PBMC [ Tabl e 7B.
Proliferation of PBMC from normal human subjects in response to

mMAbCVR- 12. 12. PBMC+CHI R- PBMC+CHO- CB49L Abs cons PBMCt+hul g@ 12.12 Exp#
F7pBMC CPM I ndex n brOl nD CPM i ndex(2) CPM I ndex 2 PBMC-025 Donor#l1l 4051
42292 10.44 0.1 2909 0.72 2451 0.61 4051 42292 0.01 4725 1.17 6924 2. 20
4051 42292 0.001 8080 1.99 8782 2.17 4051 42292 0.0001 4351 1.07 4342 1.67

Do pert2—2260-14984+6—-63—0-—4—25384142-6741—2-98—22660-498F+0—06+3524—1-56
69 %bl@4ﬂ.irre&2.ﬁﬂmﬁmﬁ.lﬁ.lﬂaﬂcmn&cmmmﬁfeaﬁm 2260 14987 0.0001 2801 1.24
25837 1. 12 PBMC-026 Donor# 2085 18313 8.{/8 0.1 1386HQ| ge 276[l 1. 3gHIRAIS
18813 0. 01 2871 1. 3&eRt62 citobioL 208&1&8313}5@0%1 2602 1 w5 3233 1. 5%,,2065
18B13EB% 0001 1709 0.8he]766algne85 ORI AR g054PW 6. TribibBiod| €6M OEHQWOZZEQLRM!L
3. WMG&EG taEd 0. 01408864 4.£4 123824283 646 1808440. 0023693 14403 137 2. 23
67) 18054 0. 0001 9844081 46 61 1. 21)428BMC- 0361 Donoar#t 27424 13028696, 75880. 1
47P5 1.72 2795 1. 02 402742 13§28 0. Qikood575 d0od7 53pF11. 955 2742324:302850- 001
3218 1.17 3501 1.28 42¢42 13§28 0. Q&3 S10pgods. 86 4ex42 1. %6 Dor wpef2 14338 24.22
11901 6. 89 1633 Led2 1943 I1.45 14338 11901 0. 3471520.4. 44 5132 31$4
2260 31 14987 0.01 17134 17 6734 65
2260 31 14987 0.001 20142 -41 16183 -9
2260 31 14987 0.0001 17847 23 16187 -9 6596
PBMC-026  Donorf 2039 a5 190714 0.1 17136 1" 24 109
2039 35 19071 0.01 16445 15 6455 74
/ 2039 35 19071 0.001 16195 17 17533 7
2039 35 19071 0.0001 18192 5 17924 7 45
Donor#2 2016 64 17834 0.1 17181 4 2078 100
2016 64 17834 0.01 16757 7 10945 44
2016 64 17834 0.001 18613 -5 17924 -1
2016 64 17834 0.0001 17169 4 18569 -5 84
PEMC-028  Donor#tl 4288 45 22547 1 18204 24 2008 112
4288 45 22547 0.1 20679 10 w827 114
4288 45 22647 0.01 22799 «1 6520 88
4288 45 22647 0.001 23547 -5 22327 1
4288 45 22547 0.0001 24778 12 24124 9 30.07
Donor#2 2148 58 54894 1 48545 12 5199 94
2148 58 54894 0.1 45708 17 5091 95
2148 58 54894 0.01 54741 6 18890 68
2148 58 54804 0.001 52421 5 50978 7
2148 58 54894 0.0001 54778 0 52581 4 '34.68
PBMC-023  Donorf1 609 89 10054 0.1 11027 -10 2008 85
609 69 10054 0.01 10037 1] 1827 88
609 69 10054 0.001 10222 -2 6520 38
609 69 10054 0.0001 11267 -13 22327 131 28.06
Donor#2 7737 57 23132 0.1 21254 12 2536 134
7737 57 23132 0.01 21726 9 10249 84
7737 57 ' 23132 0.001 22579 4 23380 -2
7737 57 23132 0.0001 22491 4 23183 0 55.35
PBMC-030  Donor# 2739 47 53426 01 60116 13 2132 101
2739 47 53426 0.01 56411 -6 14207 TT
2739 47 53426 0.001 59167 -11 55868 -5
2739 47 53426 0.0001 59290 12 6oses  ~15  35.52
Donor#2 4310 50 53781 0.1 52881 2 3208 102
4310 50 53781 0.01 51741 4 orie 47
4310 50 53781 0.001 53072 1 53628 0
4310 50 53781 0.0001 58045 -9 54343 -1 102.88
PBMC-032  Donort 2458 42 14058 0.1 16579 -22 g3 116 40.36
2458 42 14058 0.01 19250 45 3358 93
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1338 11901 0.001 1517 1.13 2067 1.54 1338 11901 0.0001 1047 0.78 2076 1.55
PBNMC- 028 Donor #1 4288 22547 6.26 0.1 3686 0.86 2525 0.59 4288 22547 0.01
3113 0.73 2047 0.48 RTAQ |2168369v1 -92- AttyDkt No. PP20107.004 (03 5

784/ 282 916) 4288 22547 0.001 4414 1.03 3515 0.82 4288 22547 0.0001 2452
0.57 4189 0.98 Donor#2 2148 54894 25.56 0.1 9127 4.25 5574 2.59 2148 54894
0.01 4566 2.13 6515 3103 2148 54894 0.001 5285 2.46 5919 2.76 2148 54894
0. Q001 4667 2.17 4298,2. 00 PSNVC- 029,H@n0r #3,H09 1pRb4 16.891 0. %59 £769 363
0.40 609 10054 0. 01;,_&33 0.78 956 1,54 609530054,05,001 41 0. 70,1158 1. 90

o9l 5.3644 0.47 7737 23132 0-001 50 0. 66

1351 O S 5241 0.68 PBMC- 030, Donor #1 41§4 57205

609, %1 [fonor #2 7737 23132 2. 99 0. T 4940 g7 64
2 .4 £ 05 1 3627 0.87 1576;0.38 416457209

N

53865 0.1 3880 1,17 5869 1.77 3324 53865 0,01 3663 1. 16 5657 1.70 PBMC. 032
Donor 41 1808 15271 8.45 10 2349 1.30 4790 2.65 1808 15271 1 3820 2.11 5203
2.88 1808 15271 0.1 2098 1.16 6332 3.50 1808 15271 0.01 1789 0.99 5005

2. 77 Aver agelsidditforrtBidocdls, meman BBMC @iso wm@em@myal kiltepiells thatrBNC+C

10- CD40] elélcaﬁe an%{)o%? Q{e%engenet\ cgrlzo}omcuycﬂ}ﬂ(%) oc an% éle%liymsm otB N&ody—

5 mediated inhibition of proliferation, assays were performed with B cells purified from
human PBMC. Similar to results obtained with PBMC, both antibodies potently inhibited
(- the CD40 ligand-induced proliferation of purified B cells (Table 5, n=3). These data
demonstrate that the antagonist activity of the candidate antibodies, and not the

mechanism of ADCC, is the cause of proliferation inhibition in these assays.

10
Table 5. Effect of anti-CD40 antibodies on CD40 ligand-induced proliferation of purified human B cells
CPM HulgG1 CHIR-5.9 CHIR-12.12
B.cells +
CHO- CHO- Abs Y% % %
Exp# _|Donor #]B cells] CD4OL CD491, _|Conc(ug/mb)(CPM] inhibition [CPM| iubibition |CPM| inhibition
Bcell-004 | 418 89 3132 100 429 103 b 109 152 114
418 89 3132 20 3193 -2 316 107 222 111
418 39 3132 4 3475 -2 144 114 235 110
418 89 3132 08 633¢  -122 245 110 63 117
2 81 73 27240 104 28311 -4 85 100 77 100
&1 73 27240 20 24707 9 65 100 94 160
81 73 27240 4 23081 .15 108 100 68 100
81 73 27240 0.8 26252 4 87 100 77 100
Bcell-005 3 267 75 24552 1 25910 -6 291 100 102 11
267 75 24552 0.1 28447  -16 259 10¢ 108 101
267 75 24552 001 26706 -9 2957 8% 4922 81
Average %o
linhibition -3 103 103
% of inhibition: 100-(CPM with Abs-B cells alone-CHO-CD40L alone)/( CPM of B cell with CHO-CDM40L-B cells alone-CHO-
CD40L alone)*t00%
Example 7: CHIR-5.9 and CHIR-12.12 Do Not Induce Strong Proliferation of Human B
Cells from Normal Subjects
15 CD40 ligand activates normal B cells and B-cell lymphoma cells to proliferate.

Binding of some anti-CD40 antibodies (agonist) can provide a similar stimulatory signal
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surface of the culture wells (n=2). The average SI with CD40 |igand,
CHR12.12, and CH R-5.9 stinulation were 22, 0.67, and 1.2, respectively
(Tabl e 8). Taken together these data show that the candi date anti CD40

anti bodi es do not possess strong B cell 5 stinulatory properties. Table 8.
Proliferation of PBMC from normal human subjects in response to i nmobilized
anti-CD40 anti bodies PBMC PBMCACL10- CD40 PBMCthul G PBMCACHI R~-S. 9
PBMC+CDydp 1ige drdlifedstictiThomsanGRM P coilh NEifibodick W@ SonEBMel | ode CPM
S.iadex CPM'S.indea PBMC-012 225 6808 30.26 to 279 1.24 734 3.26 200 0.69
225 680&itﬁuliﬂb$y Bctirbty ¥ 8nat. subatd6 targlidages fBPheBpoBicOtatBont@f Bxel26 1A0 249 1. 11

225 6808 0.01 293 130 2321 03 254 1 13 |mebljze-004 857,11701 13.65 1000
479 015ng11$2813§ %96 g%iieﬁdiﬂfé?ﬁ%@f%w’éég%é%§“%5 0.31 857
11701 1 3 376 0. 44
-93 RTA 1%@%]8 f\?élé%\tt @%ﬁ%n%%%lg‘%zg o?ﬁﬁ%éwﬁﬁggﬁa& Stinmul ation
| nde 2Hyéique Mds gradlian{heﬁﬂ'lfug?atlomiﬂmxmim)al AR MBNPE VR4 CLDR G 31 96-GBV ( PBNVC)

S. index = CPM ( PBMC+mAbs YCPM (PBIVC 8: CH R and CH R42. 12
Are Abl Bl agf'ﬁ with Yarying ooRseRTRtiRys pA P @EEVSHPTW%%Ok@H&pM@I)am i bodi es

Aooc Bt AL RE R ool é%“?? JRCH gk 00 TG
| sot ypefandld@hadeRRRECHO dells BoptessinpeCRa)- hg:md The BrdUgeolifetish Wasng of target

cells by the nmechani sm of ADCC. They were tested for their ability to kill

cant er Eepsured bnemcpworaﬁwn@if mt@t@s]@h‘;@d ttrmdlna abd *Cylep kb8 heurs) Whilses ( Ranos

and u t a MC or enriched
NI Aucgz)gl ﬁ"e)(hom gseﬁt% ﬁ I-f(g%&rls nors l%gﬁtgreag‘%gso}f?ﬁcggtor cells in
these aﬁe%ﬁlﬁ%ﬁ ufmirwsea mman%m&wxqswsas vm cammte/ﬁﬂmﬁieb indalcbdy- 12. 12
conpared with CH R-5. 9 agai nst_both the |ynphoma cancer cell |ine target

cel |'s. oyiypvoeak reeliferatipn dthe wwmmmw aded. 9% fog 6HIR12.42 and or
rituxi t uxan _\ | owed for conparison of the ADCC activity
of theggﬁm&ﬁﬁfeat‘fﬁp ("ﬁﬁﬂéf%}?}"t “rituxi mb ADCC activity. For |ynphonma cell

i ne tar an averaBge specific
Table 6 ' Proliferation of B cells purified from normal human subjects in response to candidate
anti-CD40 mAbs
' B cells+CHIR- | B cells+CHIR-
B cells] BeellsHCHO-CD4OL B cellsthulgGl 59 1212
Abs conc S. index S.
Exp# |Donor¥| CPM | CPM__ S.index (ug/ml} |CPM S.index(2)|CPM (2} |CPM index(2)
Bcell004 i 41% 3132 7.49 100 498 119 401 096 458 110
Frozen 418 3132 20 245 059 232 656 370 089
418 3132 4 241 0588 232 @56 201 050
418 3132 0.8 176 080 298 071 230 058
Frozen 2 81 27240 33630 100 kY] 042 454 560 122 1.51
81 27240 20 48 958 706 872 255 315
81 27240 4 41 051 567 700 367 453
81 27240 038 34 042 736 909 408 504
Beell-005 3 267 24552 91.96 1 €91 259 2101 787 1223 458
267 24552 01 636 2857 2267 84% 1557 583
267 24552 0.0 808 303 2203 8325 1027 385
267 245852 0001 567 212 846 317 826 3409
Average Stunulatmn Index (§I} 145.25 1.29 5.08 2.88
S. index(1): = CPM (B cells+CHO-CD40LYCPM (B cells alone)
S, index(2): = CPM (B cells+Abs)/CPM (PBMC alone)

15 In addition to B cells, human PBMC contain celi types that bear Fc receptors
(FcR) for IgG1 molecules that can provide cross linking of anti-CD4( antibodies bound
to CD40 on B cells. This cross-linking could potentially enhance stimulatory activity of
anti-CD40 antibodies. To confirm the lack of B cell stimulatory activity of CHIR-5.9 and
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15 lysis of 35% 59% and 47% was observed for CHR-5.9, CHR12.12, and
rituxi mab respectively when used at | Ag/m concentration (Table 9). The
two anti bodies did not show nmuch activity in conpl enent dependent
cytotoxicity (CDC) assays. -94- RTAO nl153087v1 AttyDkt No PP20107. 004
(035784/282916) Table 9. Anti-CD40 mAB dependent killing of [ynphona cell
lines by ADCC. Anti-CD40 rnAb dependent killing of |ynphoma cell |ines by
ADCC TaCHE-12612! shtibodie§Rthé prRGRERS 6Rsk-lihking céIRA PRt fétatidPeiPetimetlsl R- 5. 9

CH R-12.12 Rituxan Effector E-T % |Ys1S Abs %I’yS| S - %%Iysis-%%I|ysis-%
| ysi s BEwpt pedbimediwith tatslRBMEhaimitainipgiB) cells by wel as FeRs-celipCDatbfrgmi s | ysis -

e R R ey S B A LS00 b 0
293 1o ol o Bt ARG oy, 10, 10 4 19

0. 05 2. gilnvla® B &6dlsQd pholifératedRertBackgrondd pﬁnlﬁraﬂmﬁ\lﬁdﬁceﬂ by chiitrgPhii®an30. 59 47. 24

45. 742 ND ND 2.4 1 18.01 15.61 37.42 35.022 ND ND 2. 0.1 14.67 12.17 37.63
35. 131 6 IND=1Rpdheddo4 %mdﬂedtméas%@awwl@@mdws%ﬁsé Te4l. Thg3 88

115 00 EorersT gy gl Subauii i e By S 12 duf iR 5., O
ADCC- 01¢espuetifel§. Gnlink ofthe3® dotiol PBMC Beted 8HatvetPsofift slﬁnﬁ:?tmzf?.@é;ﬁﬁh@ AM 4. 58
0.01 7.39 2.81°46.80 42.22 14.68 10.10 5,41 0.002 6.35 0.94 510 -0.31 9.58

4.16 7todﬁimﬁmub0¢ﬁ(®nv@%in@ableﬂ)04mbd(oﬂstmlammwm buNK 10 13.34 10
73. 59.97. 117..80 104.46 5 41 Calcg 0 1 74.76 61.26 86. 64
S 1 Seingfiaiexnabs w38 Birtgr Bopifiried by cosirmesihe BRRN: pioritgagor irlspgnss 5 g1

0 005 5%éﬂdﬂ%ﬁ%ﬁtlﬁ%@aﬁ%%sﬁﬁm%glh%édﬁﬂthe?mﬁé 0.001 56.81 44.86 65.17
53,22 33.07 21.12 ADCC- 013 P8MS 100 03 18.49 37.94 35.40 32.28

29.74

-9(-
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51Cr 2.45 0.1 15.50 13.05 30.82 28.37 27.18 24.73 2.92 0.01 14.53 11.61
22.59 19.67 12.79 9.87 2.78 0.001 3.90 1.12 8-99 6.21 3.13 0.35 ADCC-014
PBMC 100 4.64 10 53.54 48.90 56.12 51.48 ND ND 51Cr 4.64 1 46.84 42.20
43.00 38-36 ND ND 4.64 0.1 45.63 40.99 39.94 35.30 ND NO 4.64 0.01 7.73
3.09 9.79 5.15 ND NO 4.04 0.001 8.83 4.19 10.81 6.17 NO ND Average % tysls
at | Irglm concentration of mAbs 35.31 59.03 47.23 The greater than 100%
killing are due to inconplete killing by detergent used for 100%killing
control. Exanple 9: CD40 Is Present on the Surface of NHL Cells from Lynph
Node Biopsy 5 Patients NHL ceIIs were isol ated from biopsied | ynph nodes

from plggksi,r. %grgg'gngqu%@ﬁkg 9use CeI I

vi abi | i yf kt No
PP20107. 004 ifti ve and
t hree t ai ned
wth ei TC and
anal yz gy flound to
- expresg CD40. Table 10 shows that "an average of 76% ofsefNHL cel | s ejpress 5
CD40 (4 range of 60-91al#)5?’¢ Tabl e 10. 0/%[% sﬂ”"’ve' 12Paty ent #9 Patli ent
type" 581 15B8 B CR GQi;s84.02 J CR n Hog\lﬂ .d. 85.08 [H NR
72.24 $1.19 K NR n. d 70 69 L NR n.d. ﬁﬁ582 Ayeragez&@n5|t|ve 76 " NHL
patlens trea ) 2] it | HPA féharse 220nd- D20 nmADb;
3 Re i3
CR-co n' re 03‘057 el I1§3 i Fﬂ I yrrpp&cyt e|gate that
stai n posi t 361
2138 8247 1 2126 128 7 1.69
20
; 21388247 01 2026 095 1 0.94
186
21388247 001 2424 343 O 0.87
1156 452
Donor#2 2374 1 4.87 10 4966 2090 3 1.91
1156 244
2374 1 1 2544 107 5 1.03
1156 146
2374 1 0.1 2177 092 2 0.62
1156 - 189
2374 1 001 4672 197 & 0.80
211
Donor#3 32297956 2.46 10 5035 156 9 0.66
100
32297956 1 2826 088 9O 0.34
105
32297956 0.1 2277 0.7 2 0.33
189
32297956 001 3078 095 9 0.59
1431 517
Donor#4 4198 4 3.4t 10 5012 149 6 1.23
1431 470
4198 4 1 3592 086 2 1.42
1431 431
i 4198 4 01 5298 126 9 1.03
1431 540
. 4198 4 001 6758 137 0 1.29
PBMC- 247
1014 2350 8787 74 100 2722 1.16 1 1.05
244
2350 8787 20 2315 099 7 1.04
165
2350 8787 4 2160 082 ¢ 0.71
. 167
2350 8787 08 2328 099 1 0.71
PBMC- 1293 168
015 Donor#t 3284 6 3.94 100 3598 110 2 0.51
1293 156
3284 6 20 2751 084 2 048
1283 110
3284 6 4 N3 095 5 0.34
1293 141
3284 6 . 0.8 4027 423 9 0.43
1912 510
Donor#2 6099 1 314 100 2009 049 4 0.84
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1MS81, agoni st and-CD40 mAb ' 1 SB8, antagonist anti-CD40 Nab n.d,

not done

15 Exanple 10: CHIR- 5.9 and CHIR-12.1 2 Do Not -Stinmulate Proliferation of

Cancer Cells
provide a stinulatory signal
cells fromNHL patients.
can provide a simlar stinulatory signal
cancer cells. Antibodies wyfzh strong B cell
sui table candi date forsotthertapeuti c treat @ent4oed Boekel |7 | ynphsnas.
candi dft e anti bodi es ré9t2ested for their a

of NHL|cells from3 pat The-cells isol a%ed rom3l ynph“node

bi opsi ¢s were cul tured am;gt 1var¥| ng concemgr aispoonsoed 25 canakedat e

for the survival

J ity 1 &% nducg,proli

fromthe Lynph Nodes of NHL Patients CD40 ligand is known to
and proliferation of
Bi ndi ng of sone anti-CD40 20 anti bodi es (agoni st)
for the proliferation of patient
stinul at oy activity afge not

| ynphorma

The two
feration

LN)

anti bog¢lies (range of 0.01 18 300 pg/m) for a total ofi203 days. The
'g‘?ﬁ“"ﬁ?as meas & Ky i ndPporatiBh ot riffatdd t hytdine
candi dat e nihs

ration tested (Tabks 11).
pusly added | L-4,24% Bécel |

223 678 actor ,

Ant i bodi es even in the presence

d| d Qg)t ézr;;plucguo Q,I i fer@;al on

ghduced any prehifRrati ops 9é2 cancef; cell

cel l

Nei t her
s at any
hf

growt h -96- RIAQLPIEISBO87v1%%t t yDkt No

pf  NHI .

icate that

CHI R- 5 j% and CHI R- 12 1211are9not agtml st anmti-2B40 1wnt|6bod| ewoand ¢lo not
stinmul §¢te proliferati on | riﬁKﬂl tro of NHL cel | s frompatients. Table|ll.
Prolifé¢ration of cancer™ s from LN of “RHL %l eﬁFzs ' res°p78nse to

candi d@t e anti - CD40 mame g S. CPMi nde)goCPMamdexzaCEM S. iogex ¢ells+

cdl s+ @F CH'R Dosor&oahs ccnc(ug(nnl)163el I s+1 l12.9 -5.9 1112
12.12 (‘,g Y H ESAaLyPstic U. O 0 N\DND” 0.1 107.5
151- 67 i} @;_(ﬂ,% QPEMBID ND 1 130. 67 206. 67 1.58 197 33 1 51 179 137 10
152.5 245 .61 137.33 0.90 871.67 5.71 100 137.67 33133 2.41 157.33 1.14 ND
ND

[Table 7B. Proliferation of PBMC from normal human subjects in response to mAb CHIR-12.12.

PBMC+CHIR-
PBMC+CHO-CDAGL Abs conc PBMC+igGi {242
Exp# PBMC | CPM  index(1) (prg/mi) CPM_ index(2) [CPM  index(2)
PBMC-025 Donorifl 4051 42292 10.44 0.1 2909 0.72 2451 0.61
4051 42002 0.01 4725 147 8924 220
4051 42292 0.001 5080 1.99 g782 247
4051 42292 0.0001 4351 1.07 4342 107
Donor#2 2260 14987 6.63 a1 2538 142 6741 298
2260 14987 0.01 3524 1.56 8921 3.95
2260 14987 0.001 3159 1.40 4484 198
2260 14987 0.0001 261 1.24 2533 .42
PEMC-026 Donord#t 2085 18313 8.78 a1 1386 0.66 2761 1.32
2085 18313 0.01 2871 1.38 3162 152
2085 18313 0.001 2602 1.25 3233 1.5
2085 18313 0.0001 1709 0.82 1766 0.85
Donor#2 676 18054 26.71 0.1 660 0.98 2229 330
676 18054 0.01 2864 424 1238 1.83
676 18054 0.001 693 1.03 1507 223
676 18054 0.0001 984 1.46 811 1.20
PBMC-027 Donor#! 2742 13028 475 0.1 4725 1.72 2795 1.02
2742 13028 0.01 4575 1.67 5353 1.85
2742 13028 0.001 3218 147 /1 1.28
2742 13028 0.0001 5107 1.86 42712 1.56
Donor#2 1338 11901 8.89 0.1 1633 1.22 1943 145
1338 11901 0.01 1520 1.4 5132 384
1338 11901 0.001 1517 1.43 2067  1.54
1338 11901 0.0001 1047 0.78 2076 1.55
PBMC-028 Donor#1 4288 22547 5.26 0.1 3686 0.86 2525  0.59
4288 22547 0.01 3113 0.73 2047 0.48
RTAG1/2168360v1 -92- AttyDit No. PP20107.004 (035784/282916)




300 137.67 254.33 1.85 [00.67 0.73 ND ND vM 0. 01 165 180.33 1.09 124 0.75 ND
ND 0.1 180.5 149.67 0.83 111.33 0.62 ND ND 1 62 109.67 1.77 10467 1.69 ND
ND 10 91.5 9333 1.02 100 1.09 763 8.34 100 123 173 1.41 105.33 0.86 ND ND

300 109
0.89 ND
0.76 150
1497. 67
Exanpl ¢

183.67 1.69 157 1.44 ND ND BD (IL-4) 0.01 159L5 1623.67 1.02 1422
ND 0.1 1405 1281 0.91 131633 0.94 ND ND 1 1526 1352.33 0.89 1160
8-33 0.99 10 1450 1424 0.98 1244 0.86 4146.67 2.86 100 1406.67

1.06 1255.33 0.89 NDMp 5309 1410. 33 146f067 1.044 123330. 85 ND ME2
11: CHI R-5.9 and CHI fpgd2.537 Can Bl ock ClgdgdsLi eangr Medjsat €dyqa9 .98

Prolifer

atrion of Lance,gon&ﬁl [ %14Er05%911\|0n d‘kagigkl n' sol,,yrrphog@; Patgdgnt Ssg7a 2.59

Engagermgnt of CD40 by CD40 |Lganddopduces prolifggati onggd canger &edl Ssdat o
NHL patijents. An antagonist apti-ffa40 antibody igeXxpecigd tognhi Qid thyes
proliferjation. 10 The two C@ﬂgl dajee anti-CD4A0 gpdoh bodi ggy Wergyt esjegl atge
varyi ng {conceRErat i onsy [T 01850 75,10 9P 110 T§h) 10T 3dgNel Ty gD THEGY T Pgp
i nhibit {CD40 ['igand-i nduced ReP! ihggation of NHLggcel | s fromgagti egdes. N
cells friompatients were cul tgd edgdsp suspensi on guer CDHIL- xR eSHkNT 490
feeder ijn the presence of |L-gy ThesNHL cel | prghigherat gmn vva,sosrreaggér edqfy
3H-t hymi [dime T ncor por 6&118% B n 2@{3 TTOOg}ES Wer €45 ound € 0Ty &biechiyve
for -97-{ RTAOL/ 2153087 tt s>P20107. 004 (9@57841&@,291@,)ml nhé ti g
CD40 |i gand-i nduced prollferg-;?tal,or}3 NHL cell's (ohgbl e lgggg N= %) y 0gs_
conpletg i nh| bi tion of CD40 I,Lagaqgwb nduced prol |ﬂ%q at osqascoul g, | ey@
at 1.0t 3‘8 COTCETIL T at [ O sggosanqsg dies:. bie1 III
Iigand-lnduce prollfera on4fg§%er Il's fromthe LN,O
CPM CHI R-5.9 CHIR-12.12 Ritux] sCone % % % Patlggg ughnp
| nhi bitijon CPM I nhibition CPQ/BL nty,ialjt ion 13D 0 04412952549, 253§ 1427 793)3516
1 29490.3 [0 Donor#2 3324 53865  16.20 10 6376 192 4731 142
3324 53865 1 4720 142 5219 1.67
3324 53865 0.1 3880 147 5869 477
332453865 0.01 3863 116 5657 1.70
PBMC-032 Donor#1 1808 15271 8.45 10 2349 130 4790 265
1808 15271 1 3820 211 5203 288
1808 15271 0.1 2098 1.16 6332 3.50
1808 15271 0.01 1789 099 5005 277
Average St of PBMC 11.92 1.30 1.62
index{1): =CPM of (PBMC+CHO-CD40LYCPM of PBMC
index(2): =CPM of (PBMC+Abs)/CPM of PBMC
surface of the culture wells (n=2). The average SI with CD40 ligand, CHIR-12.12, and
CHIR-5.9 stimulation were 22, 0.67, and 1.2, respectively (Table 8). Taken together
: these data show that the candidate antiCD40 antibodies do not possess strong B cell
5  stimulatory properties.
Table 8. Proliferation of PBMC from normal human subjecis in response to immobilized anti-CD40 antibodies
FBMC |PBMCHCHO-CD401; PEMC+hulgGl PBMC+CHIR-5.9 [PEMC+HCHIR-12.12)
Abs conc
Exp# CPM_ | CPM_ Sindex(1)| (ug/ml) | CPM  S.index(2) | CPM S.index (2)| CPM S.index (2)
PBMC-012 225 4808 30.26 i 279 1.24 734 3.26 200 0.89
215 6808 i 175 0.78 178 0.79 161 0.72
225 6808 01 156 059 226 1.00 249 1.1
225 6808 001 293 1.36 232 1.03 254 113
Emunoblize-304 857 11701 13.65 1000 479 0.56 1428 1.67 384 0.45
857 701 100 543 063 839 0.98 265 o.M
857 " 10 487 657 411 0.48 262 031
857 1701 . 1 632 0.74 372 043 376 0.44
-93-
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0..1 29554 20265.33 3l 13671 54 29832.7 -1 | 29486.67 6785.33 77 453 98
26355.3 11 10 29710 506.33 98 371 99 29427.3 1 100 29372-33 512.33 98
386.67 99 ND ND PP 0.01 23572 23229.33 1 23666 0 25317.3 -7 0.1 22520
1909133 15 17197 24 26349.7 -17 1 23535.67 1442.33 94 802.67 97 26515.7 -13
10 23101.5 608.67 97 221.33 99 25478.3 -10 100 23847.33 ND ND 252 99 ND ND
% inhibition: 100-(CPMwith test Abs/CPMwi th control mAb) 100/e 5 Exanple
12: Ef f ectavabagdStinistdtiodindex Nunberi9ef Vi able NHL €8l [ s Wientrgul tured et h
CD40- Li ganduBea-ingrieldin-doid geuesad) CH R-5.9 on the viable NHL cell nunbers
when cul t wriaa auv-tiv @dBmavkycge@edpear i ng cel | s over an extended period of
time (days 7, 10, and 14) were 10 investigated. CD40 |igand-nedi ated
signaling through CD40 is inportant for B cell survival. This set of
experi rrents ev. Iuat ed the effect of i J _ceII

ample 8 CHIR-5 JandiGHIRqLE. 12 re Able o Kill (J240;Bearmy; Eargef Cells |

suspensi ow&r CD40L expreSS| ng |rrad| at ed feeder ceI I sin the pesence of
| L-4. The=control human 1gG and CH R-5.9 anti bodi es were added at

concentrati ons Thé cddiddrt aiibolies day kill GDA0-Bagting tarkbecells dphphemh hised)bger each
condition were counted on the specified daé Cell nunbers in the control

group §1 gthe mechenismeef ARER- Batle CBERSG aed eHIR Adddceaifully hyswp sntbodiesiafs wer e

ar cat ost  TESERENEr S atkpEALFD 1 e e RERRLGC RIGREM Qert B0 HR, 2°
observed dhe achadidmsTARECEThEY Ry tesfial ﬁeﬂfe%abﬂxty 8kifl cahcef elPAfids iigpared to
i sotype 20 control (n=5). These data are sunmarized in Table 13. -98-

RTAO1/ 2153d8rassays: Typimmgn brmphar: eildines $Ramay a@idme)) werpsdected astargstt of
or ol onged B P ePFsr By S:en TR IR o S o ko MR e Ve duct s on
JMAbCrY! Pakdditefoats céll ifi Widsé hfals. SA HoPe pdteRONDECSEspofisd widHsERed w0000

CHIR-12.12 compared with CHIR-5.9 against both the lymphoma cancer cell line target

cells. Lymphoma cell lines also express CD20, the target antigen for rituximab

(Rituxan®), which allowed for comparison of the ADCC activity of these two candidate

mAbs with rituximab ADCC activity. For lymphoma cell {ine target, an average specific

15  lysis of 35%, 59%, and 47% was observed for CHIR-5.9, CHIR-12.12, and rituximab
respectively when used at 1 pg/ml concentration (Table 9). The two antibedies did not

show much activity in complement dependent cytotoxicity (CDC) assays.

-94-
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PS 0 0 1000000 0.00 7 935000 447500 52.14 127090 10 O 504100 60.34 102910
14 0 525000 48.98 100000 MIr 0 0 1000000 0.00 7 267600 182500 31.80 10
683400 191600 71.96 145000 |4 0 225000 84.48 BRF 0 250000 250000 0.00 7
145000 86667 40.23 10 207500 65000 68.67 t4 570500 33330 94.16 DP 0 250000
250000 0.00 7 188330 136670 21.43 10 235000 128330 4539 14 428330 58330
86.38 PP 0 250000 250000 0.00 7 270000 176670 34.57 10 311670 128330 58. 83
14 458330 53330 88.36 =~ % reduction conpare to ctrl Abs=100{test Abslctrl
Abs)*100 5 Exanple 13: CHIK-5.9 and CHIR-12.12 Are Able to Kill Cancer Cells

;igmfﬁlhfl b‘XﬂPﬁaﬁn'\g%ﬁB?rmﬂgd P(%{b'ti@%g ﬁ}éel%%géng% r% S o‘9 ?(r)\dl S;L::Q;altzhéz

Killi fisiaicyiie e ADC able 9).
They 'vere tested M- 56??'1"9“{' i"?(l %’E%?ecef oY &% a single NHL 10
pati eft—r—n—viftTo3a N o) iy ol t dorpr
eithef fresh aflter i soI itl EﬂrP&{ﬂ' cul't Png over ni g ? at 31 ! v?/ere sed
as effector cellls infhig Sty Ic}_“B_,'?UII S e R Pt et trbet h
freshlly isolated NK cell and NK cel|l -
. % lysis - % % lysis-% % lysis-% lysis
Exptt Eﬁ:e‘i:or 'St;l; %;;(y;ﬁis m:&;ﬂ) % lysis IyslflgG‘l % lysis Iysi);slgm % lysis yslgG1 Y
ADCC-005 huNK | 3 | 17.05 5 3075 | 1370 | 65.22 | 4847 ND ND
Alarmor Biue huNK |3 | 40.81 5 5862 | 17.81 | 87.67 | 47.06 ND ND
ADCC-006 huNK | 2 | -3.09 10 3.50 659 | 43.71 468 | 3482 3791
Alammor Blue 8.62 1 1010 | 448 | 45.13 | 5378 | 37.07 4569
A1 0.1 1480 | 380 | 3982 | 50.82 | 33.61 44.61
454 0.01 253 707 | 5007 | 5461 | 2649 33.03
51Cr huNK |5 15 10 3200 | 3059 | 47.24 | 45.742 ND ND
24 1 1801 | 1561 | 3742 | 35.022 ND ND
_ 25 0.1 1467 | 1247 | 3763 | 35.131 ND ND
ADCC-009 huNK | 10 | 232 5 66.20 | 63.88 | 97.70 | 95.38 86.2 8388
Calcein AM 0.48 1 67.20 | 6672 |123.00| 12252 | 88.2 87.72
-1.43 0.2 7840 | 7983 | 11800 11943 | 83.8 90.23
3.39 0.04 69.10 | 6571 | 109.00 | 10561 | 84.9 B151
ADCC-011 nuNK_ | 8 | 348 1 1536 | 1219 | 5159 | 4642 | 2244 19.27
Calcein AM | 458 0.61 7.39 281 | 4680 | 4222 | 1468 70.10
5.41 0.002 6.35 0.94 510 0.31 9.58 416
708 | 00004 | 7.76 0.73 598 1.04 599 | - -i.04
ADCC-012 huNK | 10 [ 13.34 10 73.31 | 59.97 | 117.80 | 10446 | 5075 37.41
Caloein AM 13.50 1 7476 | 61.26 | 8864 | 7544 | 6597 52.47
1227 0.0 5852 | 4625 | 7288 | 60.61 | 50.16 37.89
1361 | 0005 | 57.50 | 43.89 | 6045 | 5554 | 49.28 25567
1195 | 0001 | 5681 | 4486 | 6517 | 563.22 | 33.07 2142
ADCC013 PBMC | 100 | 254 1 2103 | 1849 | 37.94 | 3540 | 3228 2974
51Cr 2.45 0.1 1550 | 13.05 | 3082 | 2837 | 2718 2473
292 0.01 1453 { 1181 | 2259 | 19.67 | 12.79 9.87
278 0.001 390 142 8.99 6.21 3.13 0.35
ADCC-014 PBMC | 100 | 4.64 10 6354 | 4890 | 56.12 | 51.48 ND ND
51Cr 464 1 4684 | 42.20. | 4300 | 3836 ND ND
4.64 0.1 45.63 40.99 39.94 35.30 ND ND
464 0.01 773 3.09 979 515 ND ND
454 0.001 883 | 419 | 1081 617 ND ND
Average % lysls at 1 ugiml concentration of mAbs 35.31 59.03 47.23
* The greater than 100% killing are due to incomplete killing by detergent used for 100% Killing control.

Example 9: CD40 Is Present on the Surface of NHL Cells from Lymph Node Biopsy
5  Patients

NHL éells were isolated from biopsied lymph nodes from patients and were

preserved in liquid nitrogen until use. Cell viability at the time of analysis exceeded
95
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RTAOL12153087v1 AttyDkt No PP20107.004 (035784/282916) used after overnight
culture. The higher |evel of ADCC was observed with CH R 12,12 conpared
with CHHR 5.9 against the NHL cells fromthe patient. NHL cells al so express
CD20, the target antigen for rituximab (Rituxan(r)), which allowed for
conparison of the ADCC activity of these two candidate mAbs with rituximb.
Anti body CHTR 12.12 and 5 rituxi nab show simlar |evel of ADCC activity with
CHI R-5. 9 90%r Thgcdilsvienm two titixsmatassaitive ihé ireciatuainmtercsismhpatientsi(fue es 3A
and 3B. Exanple 14: CH R-5,9 an | R-12.1 - Medi at ed Survi val
and  Pr ol P3Uspisip dofal) peze stainpd with e ﬁ%ﬁ#fﬁﬁw%ilgﬁg&%ﬁé&&’ it e

ant i bodi ()%w; | a b i ke cancer
cells frgtr?#@g FES?%@%%%I L C@Pﬁg%ﬁ%%ﬁ%@% gn %ﬁ%algkg@aq{eﬁe suspensi on
over CDAfhunéx@eqgaedsitD40mr Tatle ehstobevst thatem aCkiaze of 769 whdBIL tollz estpfeber ent
conditions: addition of human isotype antibody 1gG (control); and addition
of ei ther CBdPka smnge of 6084k 12. 12 nonocl onal anti body. Al antibodi es were
added at concentrations of 1, 10, 15 and 100 g/nL in the absence of |L-4.
The cell counts wereupapforned at 24 and 48 h by MIS assay. Reduced nunbers
of cells were recoyered TTom[CANR-5"9-" (n=p) and I JfeL2- 12- |(N=2) treated
cultures conpared o control group. The grpater—g+iperenees—+n cell nunbers
bet ween anti-CcD40 pEfeRtRat ed E’n‘ﬂ“ trol _hntM$8bdy-ltredfB8d culltures were
seen at the 48-h t|ne p8int. [These @ata arp sudfarijzed 4102 Tablle 14. -t 00-
RTAO 112 1 5 308 7yT1 AtyDkt No PP2Q307. 004] (03%57847[2829}8} Tabl e 14. The

- effect of candi dat p—antibodies—on—Cp40-—t+ndpced—survi-val yeptf ol i feration of
cancer cells fronm.CLI q;tip s nmeadtred at _48% aflter & cullture
initiation Relative cel H nunbers %NReductipn T3®4cel|ll nd¥ders*iy CI]IR- CH R

Patient# Ab conc()@ImMx L 1 b.975.86L 12. 1P ChigR- 5.9/ 5.76%9 CHI R-12. 12 269. 3
111 25.27 ND 90. B 10 & 3307 ND 67&. 44-TND 6’%%97 00 1 4Q16 ND
69.28 ND 265.5 2 L5 .7\‘[5. 8- ND- 71 46-Nb. e :
Average % positive 76 '
* NHL patients treated with anti-CD20 mAb
10 & patient response to anti- CD20 mAb; CR=complete responder; NR=nounresponder

© % of cells in lymphacyte gate that stain positive
Y MS81, agonist anti-CD40 mAb

* 15B8, antagonist anti-CD40 Mab

I n.d, not done

15
Example 10: CHIR-5.9 and CHIR-12.12 Do Not Stimulate Proliferation of Cancer Cells
from the Lymph Nodes of NHL Patients

CD49 ligand 1s known to provide a stimulatory signal for the survival and

proliferation of lymphoma cells from NHL patients. Binding of some anti-CD40

20  antibodies (agonist) can provide a similar stimulatory signal for the proliferation of
patient cancer cells. Antibodies with strong B cell stimulatory activity are not suitable
candidate for therapeutic treatment of B cell lymphomas. The two candidate antibodies
were tested for their ability to induce proliferation of NHL cells from 3 patients. The-cells
isolated from lymph node (LN) biopsies were cultured with varying concentrations of

25  candidate antibodies (range of G.01 to 300 ug/ml) for a total of 3 days. The cell
proliferation was measured by incorporation of tritiated thymidine. Neither of the two
candidate mAbs induced any proliferation of cancer cells at any concentration tested

* (Table 11). Antibodies even in the presence of exogenously added IL-4, a B cell growth
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2275 10 7 128.5 ND 43.53 ND 265.9 100 9 6.4 ND 97.59 ND 3 1 859 35.39 ND
58.80 ND 10 70.44 39.51 ND 43.91 ND 100 77.65 20.95 ND 73.02 ND 4 1 80.48
15.03 ND 81.32 ND 10 63.01 19.51 ND 69.04 ND 100 55.69 3.65 ND 93.45 ND 5
1 90.63 91.66 89.59 -1.14 1.15 10 78.13 82.28 60.41 -5.31 22.68 100 63.53
86.47 39.59 -36.11 37.68 130.2 6 1| 77.6 71.88 40.40 44.80 131.7 to 7
78.13 73.96 40.71 43.87 127.0 100 8 76.56 82.29 39.75 35.25 * %reduction
conpar ed OBl ; RrdehifstlorAPSL. COMN (iQkedAR ewﬁleﬁhé@&ﬁmﬁ&eﬂé
CHIR-SQE% tHR— 5@@; %QowAntl-Turmr Acqlwty%lhn Ani mal "Model s
Phar nacol &‘ggdelmsw«smrhedté thaa CYIIRHe9 amhdHdR 2. 1o nairagonispadi-ED400 produce
desi red pharmacol ogical effects to. reduce tu en by either/both of
SRl 505

two anti - Shl Qﬁl“@ﬁﬁum‘t‘)‘?@@{@g@m@fmi’bwﬁf’ B eAnS|  signal and
i nduct'i on of ADCC. The currently avail able human |ynphoma xenograft nodel s
use long-term|ynphoma cell lines that, in contrast to rimary cancer
celI's, do Trble 1ihpifruntionofcmee cdlls fipmiLiirof WHL pasienty ﬁ@qsron@tb%mﬂdmﬁ S0t val .
-101- RTAQ®AB 53067v1 At yDkt No PP20107. 004 (035784/282016) Therefore the
conponent |of thase mAbs’ anti -t unor activitywbase-d on Bl ocki ng thel tunor
proliferatji on/syrvival sjgnal is nof sexpected so0jcontrifpute to anty -tunor
-ef ficacy iln thegqe nodelE. Tmameffi hRley CPM! himdex!mow®d S| | ssdeqaendent on the
ADCC, the {second anti -t ufror smjassagcijated with {the CH R-5./9 and
CHR-12. 12 5Rne- abl WRel§ i) anflfgél ﬁ?ﬂ*‘aﬁ‘é‘-‘ (i]zlﬁ' (11;111; cells +MS§1 Mss1
PP 0.01 180 203|123 13367 [ 074 ]| ND ND
0.1 1075 {15167 |141{ 136 |[127] ND ND
1 130.67 | 206.67 | 1.58 | 19733 | 1L.51 179 1.37
10 1525 | 245 |1.61} 13733 | 090 | 871.67 5.71
100 137.67 133233 | 241 15733 | 1.4 ND ND
300 137.67 {25433 | 1.85] 10067 | 073 | ND ND
MM 0.01 165 {18033 |1o9| 124 | 075 ND ND
0.1 180.5 | 14967 | 0.83§ 11133 | @.62 ND ND
1 62 109.67 | 1.77] 10467 | 1.69 ND ND
10 915 9333 |wo2f 100 | 109 { 763 8.34
100 123 173 [ 141} 10533 | 0.86 ND ND
300 109 118367 | 168 157 | 144 ND ND
BD (IL-4) 0.01 1591.5 §1623.67|1.02] 1422 | 0.89 ND ND
0.1 1405 1281 [ 0.91] 1316.33 | 0.94 ND ND
1 1526 135233 0.899 1160 | 0.76 | 150833 0.99
10 1450 1424 |0.98| 1244 | 0.86 | 4146.67 2.86
100 1406.67 [1497.67| 1.06 | 125533 | 0.89 ND ND
300 141033 [1466.67} 1.4 | 1233 | 0.97 ND ND
5

Example 11; CHIR-5.9 and CHIR-12.12 Can Block CD40 Ligand-Mediated

Proliferation of Cancer Cells from Non-Hodgkin’s I.ymphoma Patients

Engagement of CD40 by CD40 ligand induces proliferation of cancer cells from
NHL patients. An antagonist anti-CD40 antibody is expected to inhibit this proiferation.
10 The two candidate anti-CD40 antibodies were tested at varying concentrations (0.01 pig
/ml to 100 ug /ml) for their ability to inhibit CD40 ligand-induced proliferation of NHL
cells from patients. NHL cells from patients were cultured in suspension over CD40L-
expressing feeder in the presence of [L-4. The NHL cell proliferation was measured by

H-thymidine incorporation. Both antibodies were found to be very effective for
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5 I'ynphoma nodel s based on Namal wa and Daudi cell fines were assessed for
anti-tunor activities of candidate mAbs. To further denonstrate their

t herapeutic activity, these candidate nmAbs were eval uated in an unstaged
and staged xenograft human | ynphoma nodel based on the Daudi cell line. 10
Summary of in vivo efficacy data Wien adm nistered intraperitoneally (i.p.)
once a week for a total of 3 doses, CH R-12.12, one of the two candi date
mAbs, si gﬁmﬁmﬁgtjmomgah@hﬁcm@ed b@llwrm%fQM@sﬂH(q%slewq Ha3)f Readly B cel |
Iyrrphorra (Namal wa) in"a dose-dependent nanner (Figure 4. “The second

candi date cmplete(mhﬁatﬁnﬁqf G40 tigsiaodwed praliferation cgllébelacheevied at hi0go d0udy and
1S was | ess effect|v= [R-12. 12 at the sanme dose. Interestingly,
CH | t - 12. #8/mlronceny ga‘l'fgg fe efficacious in this nodel than rituximab.
It is possi bl e that Iovver efficacy by rituximab could be due to | ow CD20
expression on the Namal'wa | ynphoma cell line. The efficacy observed with
candi dat e TabK. Inkibitigros €D4q ligempiodubalpodifelne orand sacer ontlb frompie LEPI KM t wo cancer
cel | Kkill patientechani sns (ADCC) is operative in the current 20 xenograft

| ynphome, podell. Two Ki bpirnD neaRady Snp. Abir.8ld bl 9cki ggaaby sufvi val
signal, are expg@sted [t0 CONTTIDUT &, TO[anti - TUfOre,acti VitTi €S &n fuman

| ynphonma p'aﬁemsnm(@ml} Thige1i b drvk ghnmvifice| | NCPMaS Pintlili@n¢ hara e | efibigali evi ng

ef ficacy | mphumagel yMphos®| pakd e¢ntg. Tl"gew@andi dgt e emﬁ;j,; CD4p mpbs al so
showed a frend tgyard b@rzmgggml‘%i nhi bi¢d onf i ng.a pr:l B,celll I'ynphoma

nodel (nop-val|i dated" th n 3 . 25 up studi es,
the two cphndi dat e antE%y‘ holwn 9% ayve oseq5%§ hdent anti-tunor

0
efficacy | n both ¥he [ulfé¥agdi3and %t aged Baud 1 ¥ nphdtfd’ hpdels (Figures 5
and 6, rpspegti ¥ y)2937233} K@ 3k af8d DadffitTnpHel9® the NBH R 12 mAb was
nore effica®i qustglt [rBoi2ci2sigd2B3yunot vpl A6t han has |&85%Th | a7 dopse of
Rituxan(r). 30 -1202- |REAOIIRAEB0878] At tiyfokt N0 PR2010#4004 (-H357841282916)
Xenogr af t| human B celibssisyrplagig| nodel b kg @nsur epzconsgssient fsunmpr growth, T
cell -defigient nuge 1,68, MNeERe¥VN0l K- bpdyy i radigt ed ,abg 3] Gyt off urt her
suppress the |m*r%e sgﬁﬁg A beforg tuerr 9ﬂi n Cﬁﬂuat OQ{D, Thumor cells
wer e i nocttat thne 11 arTK—at— Xl cet1s- 5 per nouse.
Tr eat mpnt fw&mprhfﬂp«g{%vath&ftﬁh%@i’wtgwa%m@ t‘g?%t unor inpl antation (unstaged
subcutaneous xenograft human B cell |ynphoma nodel s, Namal wa and Daudi) or
when U o M0lUTE HRREECHADS-AIONERBe! K ASSE NPRUSCIITARh Culginal L 15 days
after tundr. I noculation). Tunor-beari-ng m cé were injected anti-Cb40 mAbs
i ntraperi Cin@aligynd Begying Cells

Effects of CHIR-5.9 on the viable NHL cell numbers when cultured with CD40-

ligand bearing cells over an extended period of time (days 7, 10, and 14) were

10 investigated. CD40 ligand-mediated signaling through CD40 is important for B celt
survival. This set of experiments evaluated the effect of anti-CD40 antibodies on NHL
cell numbers at days 7, 10, and 14. NHL cells from five patients were cultured in
suspension over CD40L-expressing iradiated feeder cells in the presence of IL-4. The
control human IgG and CHIR-5.9 antibodics were added at concentrations of 10 pg/ml at

15 day0 and day 7. The viable cells under each condition were counted on the specified day.
Cell numbers in the control group (IgG) increased with time as expected. Reduced
numbers of cells were recovered from CHIR-5.9-treated cultures compared to control
group. The greatest levels of reduction in cell numbers by CHIR-5.9 antibody were
observed at day 14 and were on average 80.5% (a range of 49-94%) compared to isotype

20  control {(n=5). These data are summarized in Table 13.

-98-
RTAQ1/2153087v] AttyDktNo PP20107.004 (035784/282916)



once a week at the indicated doses.

week. When 10 tunor volune in any group reached 2500 m8,
t he staged Daudi

term nated. Note th

at in

Tunor vol unmes were recorded twi ce a

nodel

anal yzed up to day 36 due to the death- of sone mice after that day.

Compl ete regression (CR) was counted until
anal yzed usi ng ANOVA or

mul ti-group conpari
CH R-12.12, but not
i nhi bited the grow
versus 25%for ritu

son.
Ri. t ux

Tabic 'k

LB

the end of the
Kruskal -Wallis test and corresponding post-test for
15 I n the unstaged Namal wa nodel
r) (Lituxi si gnj fi tly (p= <
“{%éig'}?fi‘?gﬁﬁ?%ﬁ% O eenft Py
= ce/ group

a? |4bure 4). Thus, in this nodel,
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= <0 01)

31'36 0
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5t udyeseeas co

it irSecod i

Si NGegskhi s |
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nductedotgo aid in

ully hysmn mAb
86.38

PP

0
7
10

250000
270000
311670

14

250000
176670
128330

0.00
34.57
58.83

458330

53330

eat nent
2 The
and

-life
t he

tle 102445 NnO i npportance

88.36

* 9% reduction compare to ctrl Abs=100~(test Abs/ctrl Abs)*100

Example 13: CHIR-5.9 and CHIR-12.12 Are Able to Kill Cancer Cells from the Lymph

Nodes of NHL Patients by ADCC

Both CHIR-5.9 and CHIR-12.12 are fully human antibodies of IgG; isotype and
were shown to induce the killing of lymphoma cell lines in vitro by the mechanism of
ADCC (Table 9). They were tested for their ability to kill cancer cells from a single NHL

10

pétient in in vitro assays. Enriched NK cells from normal volunteer donor either fresh

after isolation or after culturing overnight at 37°C were used as effector cells in this

assay. Similar results were obtained with both freshly isolated NK cells and NK celis
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does not cross react with nouse CD40. Exanple 17: Characterization of

Epi t ope for Monocl onal Antibodies CH R-12.12 and CH R-5.9 15 To determ ne
the location of the epitope on CD40 recogni zed by nonocl onal antibodies

CH R-12.12 and CH R 5.9, SDS-PAGE and Western bl ot analysis were perforned.
Purified CD40 (0.5 g) was separated on a 4-12% NUPAGE gel under reducing
and non-reduci ng conditions, transferred to PVDF nenbranes, and probed with
nonocl onahsednifiebovéraighbculfude. Immnlghecmveleaﬂmacmnas disetved withe€CHIRoDELR Wi t h

al kal i ne 20 phosphat ase COI’lj ugattg?g%ntl - human 1 gG and_devel oped using the

West er n Brererered wathi CHIRsa.9Agpinst Logellsifrom thepatiens ik cedla alspegpressa) |

pi topes oo BolE tiad anfien ko GhifRaD RiDR) b Btdhy ol o o o B AR 2
non- r educ aHFO teXivigfofThe tex baridatagiAbs edthattukiniabn dintibodyh@HIR 2. 12addced form

of CD40 (Table 15; blots not 25 shown). The fact that recognltl on was
posi tive fibiimeh shovosimilapleversfAPGEiactiviss with SHIRS.8 scoring lowesinithiser act s wi t h

a conformatio i.,t ope.part aof whi | i near sequence. Mbnocl onal
ant i body ﬁﬁf‘:ﬁn@‘e@e g rﬁhB E%%lfﬁszg m}@ ‘non-r educed form of CD40
suggesting that this anti body interacts with a primarily conformational
epi t ope (Tabl e 15 bl ots not shown). 30 -104- RTAO/2153087V1 AttkaI No
PP20107. 0BAalpiR PR>6.9and TAHRe1 CamBigck 4 : ‘ i)

2Dorra|n§. '.n4 ._ | . rrAbCI—IIR—59-+--rrAb1538+-
- To map=t¥ 3 C { e four extracellular domai ns of

CD40 jgwere cl Oflfﬁéc:ﬂﬁﬁ’da@é(ﬂ{tﬂféaﬁﬁl cwblbmemoiiﬁédlﬁc&ﬁu%-ﬁl dndpreRfeRitidh @k ns. The
secretion of the 5 four domains was ensured with a GP67 secretion signal.

| nsect cetdncetysils rﬁwmaGLL\mgetaﬂe@Mz edlstfyom;wem@e@@mlm@dm suspnson avenl ysi s

td identi e _donmi n.con to | ona ti body
o R 1. 190A0E Grraee SRl e Sk SR P aifwem candBbn and
non- r educh iEHGPHC S0 @Q&tﬁ)o@?l & Qnfrol) AndLHRMDh oﬁeﬂhmg@’mlo
nonocl onal anti body CH R°5.9 exhi b| ts very weak recognition to Domain 2
(Tabl e 16 HIR-12.12 monoclonal antlbody All antibodies were added at concentrations of 1, 10,

15 and 100 pg/mL in the absence of IL-4. The cell counts were performed at 24 and 48 h by

MTS assay. Reduced numbers of cells were recovered from CHIR-5.9- (n=6) and CHIR-

- 12.12- (n=2) treated cultures compared to control group. The greater differences in cell
numbers between anti-CD40 mAb-treated and control antibody-treated cultures were

seen at the 48-h time point. These data are summarized in Table 14.
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bl ots not shown).

inthis analy
CH R-12.12 ++

recogni zed by mAb CHI R-12. 12, peptides
Domain 2 of CD40, which corresponds to the

extracel | ul ar

Si s.
+++

Nei t her of these antibodies recognize Domains 1, 3,
Tabl e 16. Domain 2 anal ysis.
mMb CHIR-5.9 + + 15 To define nore precisely the epitope

were synt hesized fromthe

sequence

or 4

Reduced Non-reduced mAb

PCGESEFLDTW NTRETHCHOQHKYCDPNLGLRVQQKGTSETDTI CT 20 (residues 61-104 of the

sequence shown in SEQ | D NO 10 or SEQ I D NG 12) .

cont ai ni ng t hi
generated. Wes
-105- RTA01215

;%a f|ve ffghoaﬁc dg@

b

SPCOTs
m no-ac, d

syival g éﬂqefa“?ﬂﬂfﬁﬁFCWgG bet a

we

menbr anes (Si gm)
ffset

re

#PB82916) gal act osi dase as

Example 15: CHIR-5.9 and CHIR-12.12 Show Anti-Tumor Activity in Animal Models
Pharmacology/in vivo efficacy

The candidate mAbs are expected to produce desired pharmacological effects to
reduce tumor burden by eithér/both of two anti-tumor mechanisms, blockade of

10

proliferation/survival signal and induction of ADCC. The currently available human

lymphoma xenograft models use long-term lymphoma cell linés that, in contrast to

primary cancer cells, do not depend on CDA40 stimulation for their growth and survival.

RTAQ1/2153087vl
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secondary antipody Was performnd The bl ot was Strli pped and reprobed |with
MAb CHIR-5.9 tjo detgrmne the [egiQiadvecRfhBed DY 4hbduchilih MAAUmREOTE
anal ysi s probijng w tth anti - CD4g nono al [agggpody CHIR-1Z. L2 at 10 | pgl m
yi el ded posi ti \Patién@e Qb compughhly Ni6PPt $ 9581t Hr opah 2A2cmiNgys o0l ener-12.£9) on
covered 5 by fhese[peptidées 1§&ghPpwWn 1n Tgble 17.] Table 1I7.{Results pf
SPOTs anal ysi s| priobilng with anti i Cb4029mmodl ongl gnti bgdy CH Rxu2. 12 Spot
Sequence Regi on Nurfber 18 HOHI @YEPPNL (redi dues 78-87 of SEQ ID NO 1D or
SEQ IDNO 12) [19 QL4KYCDRNLG (fesi fluess.o79- 88 oip SHQ | 7O 10| or 18EQ I D
NO 12) 20 HKYICDPNL@EL (residuepi389189 of SEQ ID N 10 or SEQ ID NO 12) 21
KYCDPNLGA.R (refsi dueg 81-80 of BEQ | D NQs6 10 oWNDSEQ | Debigs 12){ 220YCDPNLGLRV
(residues 82-91 of $EQ ID NO [fs56f SEQ ID|NG 12) | 10 ' T hesg results
correspond to fa |2 ngar epi tope| of. | YCDRBIL (jredibduds 82184 of [t heND sequence
shown in.SEQ I|D NO 10 or SEQ | 22WM&} 12). Thi|ls epitdpe containg Y82, D84, and
N86, whi ch havie been preddcted|td be i28sol JedNDn tihe @BD&D- CDYHO0 INyand
interaction SPOTs anal ysis witR6fb CH R-5./9 showdd a weak recognition of
pepti des 100 9 6.4 ND 97.59 ND .
3 1 85.9 35.39 ND 58.80 ND
10 70.44 39.51 ND 43.91 ND
100 77.65 20.95 ND 73.02 ND
4 1 80.48 15.03 ND 81.32 ND
i0 63.01 19.51 ND 69.04 ND
‘ 100 55690  3.65 ND 93.45 ND
5 1 90.63 91.66 89.59 -1.14 1.15
10 78.13 82.28 60.41 -5.31 22.68
100 63.53 86.47 39.59 -36.11 37.68
130.2
6 1 1 776 71.88 40.40 44.80
131.7
10 7 78.13 73.96 40.71 43.87
127.0
100 8 76.56 82.29 39.75 35.25
* 94 reduction compared to control Abs=100-(test Abs/control Abs)*100
5



15 represented by spots 20-22 shown in Table 18, suggesting involvenent of
the region YCDPNLA. (residues 82-89 of the sequence shown in SEQ I D NO 10
or SEQID NO 12) inits binding to CD40. It should be noted that the mAbs
CH R-12. 12 and CH R 5.9 conpete with each other for binding to CD40 in

Bl ACORE anal ysis. -106- RTAOV2153087v1 AttyDkt No PP20107. 004 (035784/ 282916)
"Tabl e 18. Resul ts of SPOTs anal ysis probing with anti-CD40 nonocl onal

anti body TgHeRye cﬁ% mARRY Pyeel m&k@g ues
80-89 of SEOID NG 4D orergEQﬁl%%sNO ﬁlﬁimmzﬂ#'w NLG%EX(rey i e Gl 1C°
SEQ | D NOprdliferatiorg@@vivil mal ot egRciedDPhi@EiRe (o adi-tuey cftc@y intheSEQ | D

NO. | O or D 12 The | i near opes i d ifi.ed by the SPOTIs

anal yses &'}08 iﬁnﬁ‘\ﬁlo?f ) 1@:@@" Bloflelsh%éﬁli’le%‘iengﬂ%@eﬁséﬁe@ eseeandangriugor |

nodul e I | 0 or
SR0 1 b Moo RS ETR £0 LASEHINGS (2l o Roldeldf B ? Oy
It is Xnowinphvata inbdéls bdsed oy Nagitabea amislbmcélbl’im veerd hssebsel ifskeaniionhond t h

C103. It is_likely that the conforpmational {J)Hl e of the CHIR12.12 mAb
cont ai ns eefigtief of gendidete puhs. (lodyrtherglsmonsisptethe wﬁa.aﬁfgw%ﬂwge aci ds

conformatl

Mol ecul es “on %r na b\%/a%?%%gw&&%%négﬁ? %é@ﬁﬁ@@%ﬁg‘? Jq %&m&%o

nol ecul es ndeNodzad va thMohudacd) Lieel | s was determined as outlined in Figure
7, using antibody concentrations of 0.01, 0.1, 1, 10, and 100 tg/m . As can
“be seen in Fi gure 7, the average nunmber of C020 nol ecul es (target for
rituxi b‘)g %Ee ter 0 botgtthe Namal wa and Daudi cell lines than is the
nunbe u & HEEX %9 Get for mAb CHLR-12.12). 20 Exanple 19: ADCC
of mAb CHI R- 12 yhenaifiichifts ekl ifBdp ettt (i B9 Weke hwsahmmoﬁﬁbi@déﬂe@ rituximab
and candidate mAb CHI R-12. 12 were tested i'n vitro for ADCC activity at

vari abl e €§HRehk. I%Dnonﬁﬂlagwo natdldlaymﬁbﬁ;aslmﬁ%nﬂymdulm@ﬁhe gowthiofet (T) cells

25 and pur) £1.ed, NC£el) L QRAL RlulD T Y ARG RSt Rl e 4

The second candidate mAb, CHIR-5.9, was tested only at a single dose in this study and
15  was less effective than CHIR-12.12 at the same dose. Interestingly, CHIR-12.12 was
found to be more efficacious in this model than rituximab. It is possible that lower
efficacy by rituximab could be due to low CD20 expression on the Namalwa lymphoma
cell line. The efficacy observed with candidate mAbs has greater importance because
only one of the two cancer cell killing mechanisms (ADCC) is operative in the current
20 xenograft lymphoma model. Two killing mechanisms, ADCC and blocking of survival
signal, are expected to contribute to anti-tumeor activities in human lymphoma patients.
This is likely to increase the chance of achieving efficacy in human lymphoma patients.
The candidate anti-CD40 mAbs also showed a trend toward tumor growth inhibition in a
second B cell lymphoma model {(non-validated Daudi model, data not shown), In follow-
25  up studies, the two candidate antibodies were shown to have dose-dependent anti-tumor
efficacy in both the unstaged and staged Daudi lymphoma models (Figures 5 and 6,
respectively). In the staged Daudi model, the CHIR-12.12 mAb was more efficacious at

reducing tumor volume than was a similar dose of Rituxan®.
30
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RTAO R153087v1 AttyOkt No PP20107. 004 (035784/282916) isolated human NK cells
were m xed with cal.cein-| abel ed Daudi |ynphoma cells at an E T ratio of 10.
The cell mxture was incubated for 4 hours at 37C in the presence of the
stated concentrations of either mAb CH R 12.12 or rituximab. The cal cein

| evel released fromlysed target cells in the supernatant was neasured as
Arbitrary Fluorescent Units 5 (AFU). The percent specific lysis was

cal cul at eg%& fé%niﬁn(f}::elﬂﬁ homa%d&mﬁsmnt aneous rel ease)/ (AFU maxi nal

rel ease - ont aneous ease ere AFU spontaneous release is the
cal cei n r Gloamsad cbysxttamtgmmr:giokr&h,mcdimmmem mice areke trholg-tady NK cel | s,
and AFU maxinal release is the calcein released by target cells upon IyS| S
by det er d@#tiated gt Afryito Sivher SHnpass the ingRIneSYERBORE day giore@mor| ysi s was

observed (‘f‘%@%ﬁ.ﬁﬁi‘gg@b@”’f’? B@ﬂ%&d %ﬁ mtﬁéjﬁ tfflaﬁklayﬂﬁ)s st arget

| ynphoma ce was gre ater onpar ed e lysis

i nduced b?ef inbise. r‘rl&batﬁﬁat w36 inittatedseithbr GG day @fter tafior @tpkantatich (Milstagéd
CH R-12. 12 versus rituximab, p =0.0002). In addition, ED50 for _rituximb was

on aver ag é“‘QWﬂE'@)@OESlX‘?@O&‘@ﬁ hpmand} eelhlygiphems modelsHamalyva andDandilioreben 15 mab

CHR12.1 th o bl 9. f H R-12. 12
and rituxi ﬁfr""dﬁ?‘%é%%fﬂ%%@y“q 7 gsr%g ggﬁﬁg}) l%ﬁgéli @flﬁ%ﬁw ) 0 (pM
NK Cel | Demtfala#i0R). %r-ﬁmughﬂ@@w%brg&&&ntmlm m@rapéi‘ﬁoﬁé&llg:? P J 50.2
34.9 3.2 14.2 2 83.1 68.6 2.2 27 36.9 4.1 66.9 4 53 9.5 2.4

47.6 5 74nge s@eek  the idlicatedgloss. Tumgryolunges yepe Boprded dyiseavegk43Vien3. 8 51. 6

20 -1 RTAOr @.530s7vl Al P2031 7 57 2 | 20:
o R 18 | bt ARy, sralit tehero 30 wgff@'a‘%@%ﬂanéﬁg CRotmmiarD . © 2
Nor mal  Hu iR stic@ghdudi moatiURinfor Go¥ind da%’iﬂﬂs 4rfai0d hp BFEd VRS A B thelddath. and

i nduces vari ous aspects of
of some mice afier that day. Complete regression (CR) was counted until the end of the

study. Data were analyzed using ANOVA or Kruskal-Wallis test and corresponding
post-test for multi-group comparison.

15 In the unstaged Namalwa model, anti-CD40 mAb CHIR-12.12, but not Rituxan®
(rituximab), significantly (p= <0.01) inhibited the Igrowth of Namalwa tumors (tumor
volume reduction of 60% versus 25% for rituxamab, n=10 mice/group) (Figure 4). Thus,
in this model, anti-CD40 mAb CHIR-12.12 was more potent than ntuximab. Itis
noteworthy that the second candidate mAb, CHIR-5.9, was at least as efficacious as

20  rituximab at a dose 1/10™ that of rituximab. Both anti-CD40 mAb CHIR-12.12 and
rituxan significantly prevented tumor development in the unstaged Daudi tumor model
(14/15 resistance to tumor challenge) (Figure 3).

When these anti-CD40 monoclonal antibodies were further compared in a staged
xenograft Daudi model, in which treatment started when the subcutaneous tumor was

25  palpable, anti-CD40 mAb CHIR-12.12 at 1 mg/kg caused sigmficant tumor reduction
{p=0.003) with 60% complete regression (6/10), while rituximab at the same dose did not
significantly inhibit the tumor growth nor did it cause complete regression (0/10). See
Figure 6.

In summary, the anti-CD40 mAb CHIR-12.12 significantly inhibited tumor

30  growih in experimental lymphoma models. At the same dose and regimen, mAb CHIR-

12.12 showed better anti-cancer activity than did Rituxan® (rituximab). Further, no
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functional responses, including enhancement of survival and proliferation,
and activation 5 of NFxB, ERK/ MAPK, PI3K/ Akt, and p38 signaling pathways.
In addition, CD40OL nedi ated CD40 stimul ation provides survival signals by
reduction of cleaved PARP and induction of the anti-apoptotic proteins,
XIAP and Mel -1, in normal B cells. CD40OL- nedi ated CD40 stinulation al so
recruits TRAF2 and TRAF3 to bind CD40 cytoplasm c domain. 10 The foll ow ng
studi es denmpslsigatdT thhidity Whl Fbsérred 3t Bhiy @k ladd repihbi. t Elesa hhm@h%gdaem@t

stinmulation effects on normal human B cells. For exanple 12.12
t r eat nent therantitCR4QmAb CHR-d2d3 das pelgntans-lormandsmpbemg acta:'a@pas»etr@ancbmd PARP

manner, + setrtposla and oshif e Al st e i< R PRioR PR oo

i nhi bi ted phosphorylation of Ix.B kinase (1KK) a and R 15 (NFxB pat hway) ,
ERK, Akt, and p38 in response to CD4OL-nedi ated CD40 stinul ation. Further,

it vvasSfoEmatnp_]ealnS CHaRadcRkib2tick of CTHIR -5 Siand EHIRRES 2 apopt otic effects without
initial CD40 ted CH R, 12.12 i bi t ed i val
ol it ed by CoLEE PRYTEOBITIcR ety A0 dad gbmise ke dicbitar smghlyoand

ﬁ)

experimen oraTRd rq@, rcent :
purity beths\/\g%s% Egﬁrgégﬁw\?lvefgﬁs?pﬁu: tlg W tk%l&élpf% Q?%Pfiia

Bi ngham hifxhinistetiansdnid peolonded terﬁtﬂxﬂhk&]ﬂf@(léi&aﬁg(dﬁa)marsﬂomntm pllc@G vver e
then added. Cells were collected at Q, 20 m nutes, 2 hours, 6 hours, 18

hours, andudpwasgensductedite aiddn thedesign of pharmagalosy S@é@ﬁdﬁ%‘l@“ g atdePARP,

and Pjact I r | ot
Bri ef F@ |i 8@ S(Zer%éggt% t%@%]ﬁﬁ%ﬁ%acﬁ?&% H{tﬁ% %ﬁéﬁﬁ% | on %‘r’@@?ded
survival gdbédk srogsSreatt wikldmoode CP3WI t i n increases of cI eaved caspase- 9,

clieaved caspase-3, or cleaved PARP over tine, indicating that the cells
wer e not undergoi ng apopt osis. However, treatnent with CHHR12.12 resulted

in an i ncﬁﬁleqfk 4, & eSss S op M n&]nﬂttb%hie@%mﬂahﬂ;é@ 12.12

tr eat nent —aoroga OfT_ SUl VIV
RTAQ (215898RwL9 Attkat No PP20107 004 (035784/ 282916) signaling in
sCD40L-stinmulated normal B cells, restoring B cell apoptosis (data not
shown}5 CHI R- 170 detennineshe egatiopn{dhasenitope pn ChOecegmzed byimenssionak i ¢

ot eL i R AR PR L D ACR AR DB G R T,
sCDAOL ( Aperfdredo Pﬂnﬁed B8Daghiamughetat kapahacbhi £ 8- 124NUPAdGRgdmnder (10 g/ )
and control |gG were then
reducing and non-reducing conditions, transferred to PVDF membranes, and probed with
monoclonal antibodies at 10 ug/ml concentration. Blots were probed with alkaline
20  phosphatase conjugated anti-human IgG and developed using the Western Blue®
stabilized substrate for alkaline phosphatase (Promega).
Results indicate that anti-CD40 monoclonal antibody CHIR-12.12 recognizes
epitoﬁe-s on both the non-reduced and reduced forms of CD440, with the non-reduced form
of CD40 exhibiting greater intensity than the reduced form of CD40 (Table 15; blots not
25 shown). The fact that recognition was positive for both forms of CD40 indicates that this
antibody interacts with a conformational epitope part of which is a linear sequence.
Monoclonal antibody CHIR-5.9 primarily recognizes the non-reduced form of CD40
suggesting that this antibody interacts with a primanly conformational epitope (Table 15;
blots not shown).
30
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added. Cells were collected at 0, 20 mnutes, 2 hours, 6 hours, 18 hours,
and 26 hours. Mel-1, XIAP, CD40, and R-actin controls were detected in cell
| ysates by Western blot. 10 Briefly, sCD40OL stinulation resulted in

sust ai ned expression of Mel-1 and XIAP over time. However, treatnent of the
SCD40L-stimulated cells with CHIR 12.12 resulted in a decrease in
expression of these proteins overtine (data not shown). Since Mcl-1 and

XI AP are TasleMbsY Pomdaih Sidatificgmmabl e of bl ocki ng the apoptotic pathway, these
results _denmonstrate that CH R-12. 12 treatnment removes the bl ockade agai nst
apoptosi § in 15 sCD40L-Beomaml laf Bdmaoy hDoBagel | Don@it R112. 12 treat ment

i nhi bi t ed—phoespheryyHareon—oefkika (Serl,o) ane—-kK$—(Sef 181) in normal B
cells. | %@m gefrz ents, 1/ 0 xT106|norfal human B gells from heal t hy
donors 2§ g TS Puri ty betweenm 85-9%% werejstinuraged with | pg/m
sCD40L (Rfie‘%(s: rspg.), Bi nghanj Nottinghamshirée, UK. CHI R-12.12 (10 gg/m)
and cont [ glad pfpger e then j-added. CelT$ were collectedjat 0 and 20 m nutes.
Phosphorylated 1 KKa (Seri_80) ABnd _1KK|IO0 (Ser 181) andltotal 1KK(3 controls
were detected in cell Iysates by Western blot. Briefly, stimulation by

CD40L | t h h | at S d | S
i81) ov:a(ras'tjl m?}o AN 1;%&%’%E’W¢Pﬁ&§®&“§%@eé‘ﬂ%‘gﬁn IJrﬁ%"ﬂﬁr fasgcr)nse

RTA01121530 A A %fét’%o&%&g%%@ B G oDy eI o 0 oo e

i nhi bi § ed faukleiafils wm@natr@@lmm&acgﬁnd signala Ideseedliequpadianant wagnner . |1 n
t hese experi nents, human B cell.s from heal t hy donors

percent - paalyzed by %Bﬂ%myis%st%béot@ﬂméﬁ@emﬁyﬂhe domgin spniginmeethe ( Al exi s
Corp. , g@t]% 5 Nottinghanmshire, UK). CH R 12.12 (0.01, 0.1, 0.2, 0.5,
1.0 g/n1) control 1gG were then added. Cells were col lected at 24 hours.

Cl eaved PARP, afhoblonglGinkiBo@PCHIR!1S. Makcogniirt af teitbpedbndBdrhaih Psateshdily
Western blot. Briefly, CHR12.12 treatnent resulted in increase of PARP

cl eavage rwu@m@now¢4mim@ad@@n$ €lable 16; hlpdeneispevak ip capimsér and

hor mat0 & EERPQORH SAabE CHIR S Pbanis VB g4 AR pludiradiimig i o1 o
"survi val blowﬁdt—sﬁ@w)t Qﬁmmepbpﬁxesermnbad;as @osgnzaPpanaen] 3,orangkhis | n t hese

experinments, 0.6 x 106 norrmal human B cells from healthy donors 15 (percent
purity befWEE¥s.85-95% were stinulated with | g/ sCD4OL (Alexis Corp.,

Table 16. Domait 2 analysis.

T Reduced Non-reduced
mAb CHIR-12.12 ++ 444
mAb CHIR-5.9 r +

13

To define more precisely the epitope recognized by mAb CHIR-12.12, peptides
were synthesized from the extracellular Domain 2 of CD40, which corresponds to the
sequence PCGESEFLDTWNRETHCHQHKYCDPNLGLRVQQKGTSETDTICT

20  (residues 61-104 of the sequence shown in SEQ ID NO:10 or SEQ ID NO:12). SPOTs
membranes (Sigma) containing thirty-five 10mer peptides with a 1-amino-acid offset
were generated. Western blot analysis with mAb CHIR-12.12 and anti-human IgG beta-
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Bi ngham Nottinghanshire, UK). CH R-12.12 (0.5, 2, and 10 pg/m ) and control
lgG were then added. Cells were collected at 22 hours. MIl-1, Xl AP, cleaved
PARP, and (5- actin controls were detected in cell |ysates by Wstern bl ot.
Briefly, CHR 12.12 treatnent reduced Ml -1 and Xl AP expression and
increased 20 cleaved PARP expression in sCD40OL-stinulated cells in a

dose- dependent manner, and thus abrogated these bl ockades to the apoptotic

pat hway ';gal%%@ﬁasesédéwérﬁfaﬁdmﬂ& bdPivaBperfstided. (HabiotRAE sEpPEN hnd foptdBed2. 12

did not affect expression of anti-apoptotic proteins, cleaved-PARF, and 25
XI AP, in twith edbeldBR-69 tgdctmnme@hmmglmrgw@bwthsﬁh@ydmxper| ments, 1.0 x

85 959 wer o 1 REA PR FERe Tab ot GONEEPreg B AP IR 2 40T

cells wer | yieided phiifivé Ala8Gbndivii . A te gl s
C11 ATAOVEL e B R okt SR (0%578412829 6) depRilcbured 2
0, 4, 314, btartheskpepiddasds shdwAFn Tabkalled PARP, and (3-actin controls were

detected in cell lysates by Western blot. Briefly, the results show t hat
wi t hout sCDAOL stimulation, the cells expressed increased concentrations of

cl eaved 5)%@@ i th 1gG
treated c%r OWC%%W%M@% m?l s ( agﬁﬁgﬁgﬁ‘g%l%qﬁ%@g dat a

i ndi cate tCRIR-C2IR-12. 12 does not trigger apoptosis in normal human B cells
Wi t hout CH40lL - st il
(Ser 180) jand 1 KK} 6 (Serl 81) ., 4kt ERK, 10 and p38 in normal B cells. |n
these exppopents, 1.0 x 1 O nor el hus@fedRe R from heal thy donors
(percent jpurity between 85-95% were serumstarved in 1% FBS-cont ai ni ng
medi a and Nweheyul ated with | Itg/m sCD40L (AI exis Oorp , Bi ngham
thtinghclxgmle I THT e ‘ ] ‘
pg/ M) and control” ]l\n nad i nut es.
Phospho- I[HBa, ph )s @KY@KBBLGt(m’sxdﬁcs 7988 Bf smﬂsm@m cEIEEQ IDtI‘(Iﬁ)aP,) ERK

phospho- Akt—toeta A Sonete A |1
| ysates B st ef n ﬁ ¥W]§$F§FT?§H%€ éE g%ﬁ@ﬂ?g@ ﬁggﬁpﬁ%ﬁ)n i ncr ehses
i n 1KKa/ P2phosph )ryréKYODPNLEEK(ﬁhﬁﬁe@hwvbME@mNﬂﬂo qisesyIbavgdiar 1 on, pand

p38 phOSthr\ll at 1 on- thus leading to—20 survival—and-or- prol.iferationl of

the cell 4.22Tr eat hrent o¥ CPRNLELRVresiipes 9 of $BQ 1B NOk 1Oy SECHINQ: 12} f ect b of

sCDAOL stinulation on tThese signaling pathwayS i1 n nornmal B
10

Ul

These results correspond to a linear epitope of: YCDPNL (residues 82-87 of the
sequence shown in SEQ ID NO:10 or SEQ ID NQ:12). This epitope contains Y82, D84,
and N86, which have been predicted to be involved in the CD40-CD40 ligand interaction.

SPOTs analysis with mAb CHIR-5.9 showed a weak recognition of peptides

15  represented by spots 20-22 shown in Table 18, suggesting involvement of the region
YCDPNLGL (residues 82-89 of the sequence shown in SEQ ID NO:10 or SEQ ID
NO:12) in its binding to CD40. It should be noted that the mAbs CHIR-12.12 and CHIR-
5.9 compete with each other for binding to CD40 in BIACORE analysis.
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cells (data not shown). CH R 12.12 inhibits nultiple signaling pathways such
as PI3K and MEK/ERK in the 25 CD40 signaling cascade. In these experinents,
1.0 x 106 normal human B cells from healthy donors (percent purity between
85-95% were serumstarved in 1% FBS-containing nedia and stimulated with 1
.tg/m sCD40L (Al exis Corp., Bingham Nottinghanshire, UK). The cultures
were also treated with CHHR-12.12 (I and 10 pg/m), Wrtmanin, (a Pl 3K/ Akt
-112- RTA01/2153087vt AttyDkt No PP20107.004 (0357841282916) inhibitor; 1 and
10M, LY 294002 (a P13K/ Akt inhibitor; 10 and 30 M, and PD 98095 (a MeEK

i nhi bi t or ;Tablz 180 R36ltgéBPOTCalalysisyeolEing siitheatidcD4@ mdnaciond @ntibodyt es.
Phospho- ERK, phaospho- Akt, total Akt, phospho-1KKo/ (i, and total were

det ect ed (GHIRedP- | ysates by Western blot. 5 Briefly, the results show t hat
CH R- 12. Y2—abroggted the phosphorytation of —att—of—these~signat
transduct/i on nol gcul es, whereas the signal transduction inhibitors showed
only speqiSppt abrfogati on .of signaling, Sequencedeging t hat CH R 12. 12 likely
inhibits g{pstt’r eam of these signal transduction nol ecul es nedi ated by ICD40L
stinul atilonp0atd not shown). 10 CHI P-12.12 inhibits the binding of

si gnal i ng 200l ecul|les HRAEDENIGGI Réfdiet 80-8el SEQ/INONOAS o SEQADRINT CD40| i n

nor mal B icells—HAthese-—expertents—4—0x—106—norral—hyen—B-—ecells—fHrom
heal t hy ¢ dhor s (iper CKXFDB’M%RB&?QF&N%%%%%%“%HEQ RNQRd for| four
hours in % FBS- (CONT ayig DENTGOR ¢ (reé18ued 82 DT bES IRIDWOFL 0Tor SEQID N (ﬁl exis
Corp., Bilngham 15 Nottinghanshi I‘(g lJIg) for 2052?71' nut es OrOe‘Ij} S | ect ed
at 0 and 20 mnutes. CD40 was i munoprecipitated using polyclonal anti-CD40

(Santa_Cruz Biqtechnol oqy, CA),. d obed in a Wester W th

ot TharD mab drr erpescibtifeh B eSO ey i Wi e Clan o o oo
Bi‘ot echnolaginie. G seqitchc8 BE i @RMD B MoGIRNMS:2 Cruz Bi otechnol ogy, CA). 20
Briefly, the results show that TRAF2 and TRAF3 co-precipitated with CD40
after s C@ﬁ@kc@ﬁvwnéﬁwg%@m@mﬂ@ﬁesmﬁés%@tnﬁruf stict 1 S B 42308 1Bbr ogat ed
formati on of the CD40- F2/ 3 signaling, conplex in sCD4OL-stinul at ed
normal B g@é{lﬁ There were no changes in CD40 expression (data not -shown).
W t hout bei é )00und by theory, the results of these experinents, and the

results in 25 Wiilkin @xNmtap spittpe lideneided R\CGHIR- N2 2 & €83, Miis Knld@n@htihit 2. 12

antibody is a dual action antagonist anti-CD40 nonocl onal antibody having a
uni qué0  ceiiteinardsistee dormes 2 diswlphids bond with C103. It is likely that the conformational

epitope of the CHIR-12.12 mAb contains this disulfide bond (C83-C103) and/or

surrounding amino acids conformationally close to C103.

Example 18: Number of CD20 and CD40 Molecules on Namalwa and Daudi Cells
15 The nqmber of CD20 and CD40 molecules on Namalwa and Daudi cells was

determined as outlined in Figure 7, using antibody concentrations of 0.01, 0.1, 1, 10, and
100 pug/ml. As can be seen in Figure 7, the average number of CD20 molecules (target
for rituximab) is greater on both the Namalwa and Daudi cell Tines than is the number of
CD40 molecules (target for mAb CHIR-12.12).

20
Example 19: ADCC of mAb CHIR-12.12 and Rituximab Against Daudi Lymphoma
Cells .

The rituximab and candidate mAb CHIR-12.12 were tested in vitro for ADCC

activity at variable concentrations against lymphoma cell line Daudi as target (T) cells

25 ‘and purified NK cells from healthy human volunteers as effector (E) cells. Freshly
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This fully human nonocl onal anti body bl ocks CD40L- nedi ated CD40 signaling
pat hways for survival and proliferation of B cells; this antagonismleads to
ultimate cell death. CH R-12.12 al so nedi ates recognition and bi ndi ng by
effector cells, initiating 30 anti body dependent cellular cytotoxicity
(ADCC). Once CHIR-12.12 is bound to effector «cells, cytolytic enzynes are
rel eased, leading to B-cell apoptosis and lysis. CHR-12.12 -113

RTAO01/ 21538 Rfedhutan ik (cbRs Werdhixéd Aath a3 iBHé16BPAdE)lyinPhemABEIR a0 ah ent

anti-tunor antibody than is rituxi mab when conpared in pre-clinical tunor
nmodel s. EEdhmtie of 1. Ayenels mixtnct wasn iagihatesdtforrd hows a3 7RGanrbe plesénwapf/th€ancer

Cell f NHL, 5 'CLL, d. NM Pat | ent Il ab i jth ¢lini |
Cvest | gab@ed consratralaTisicl AthenRAE GURy Uk | Lor RURD. e Rl A EHRRY 05

listed b i - mul tipl
hyet oma pop QAR e celRiY Y shpaRAG it Butdal bl Mubleo @ Pt (P o
" CLL pag i eABURMheSakddnt dfkcifins lysinway calduilutedani $00 e{AFOtestn AFO! i feration

assays (8 NHL patients, 8 CLL patients and 8 MM pati ents)) Apoptotic effect
by Annexi spoutanseusreieasey(NEL maximahreioase- ARU snontanpqus releass) mhausMFRl i ents) 15
Rever si ng

and 3 Wi AR & RS e e R PR e i e DR ednepbe o, 0 4 o0t ¢
patients, NKNEIKMHd AR infRifal relPRdd ib adcalteRErRRafid MO ubin (ﬁiSM?fL

patients, 6 CLL patients and 6 MM 20 patients) Exanple 22: Idéentification
of Rel evaditteaitral Species for Toxicity Studies As these two candi date

i bodi es d . - i th . . oth ] b
Tentil i ed t or ABHEIREaTRAIER Sop e Ians Sotbsis el Fhrorr RS ELRRe uritie
candi dat e19Bblbw§DfRe AakinReA kS fiOly6ik 8 far gt Hahphinid ellb ilRiked 6PARI-CD4best ed by

|
fllow cytonetric assays. Rat, rabbit, dog, cynonol gus nonkeys and marnoset
monkeys amélt st gdattmronmpaired totthellysisThdnced hy ntximala (3696 dexsus 47h8%, and;agoni st

activity upo i ndi.ng .t n human.B cel 0. dent.ify ni mal
peci es t e B At Caidd )3 eet BREdRAF. asp P00t t oo 5 72
rituximab was on average (n=6) 51.6 pM, 13-fold higher than ED50 for the anti-CD40
15 mAb CHIR-12.12 for this activity.

Table 19. Comparative ADCC of mAb CHIR-12.12 and rituximab against Daudi

lymphoma cells.
Maxirmal Killing (%) ED30 (pM)
NK Cell Donor mAb CHIR- Rituximab mAb CHIR- Rifuximab
12.12 12.12
1 502 349 Y] 143
‘: 2 83.1 68.6 22 272
3 64.2 36.9 41 66.9
3 533 395 24 476
5 748 366 23 241
6 56.2 38.9 79 1293
Average 63.6 45.9 38 516
20
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30 anti bodi es, |ynphocytes from species that show binding to candi date

anti bodies are tested in proliferation assays for antagonist activity. The
| ynphocytes fromthe species selected -114 RTAOL2153087v1 AttyDkt No
PP20107. 004(0357841282916) for antagonistic binding of candi date anti bodies
are fiuther tested for their ability to serve as effector cells for killing
CD40- expressi ng | ynphoma cell lines through the mechanism of ADCC. Finally

the sel ecsﬁﬁnngm, lcﬁﬁ@qm mﬁ&s@ﬁi@dﬁ MeRia®ld ¢ThED Stavibal b Sighfiidd SSue-
bi ndi ng p anti bodi €s. € ani mal speci es responding to

the candi B arNobmlﬂ-hnnau*B Hse assays in a manner simlar.to that

?ﬁi?éé?giﬁ;thé”ﬁl%&%ﬁhﬂﬁ e SR e s B Bnd Htts Vs smbbl gus.

k
G R 2. 1ol AR, e Wharl B3R! SOV hd Brofershhfiand oiflon , 1,
and CH R- bf RFxBABRK/MARK 8K k] aﬁﬁim]%ﬂndg fath®ape\da additionsODYPE- cont r ol

anti bodies are admnistered into tunor-bearing mce. Tunor sgem mens and

normal or gmdatqlrémﬁ atimubitien providess st vah signalsrby puivation eff dleaved §ARRpandThe

B et AR R PR e P ST A S BO2EBAb G e
mechani sy E&P@Dﬂ@@?ﬂhﬁﬁoﬁ hRo retiElEs BRAPS And TRIARE 1 BIARYDAME oS- © and

CH R-12.12 s t he 'ow ng studies are undertaken: 20 Fc-Teceptor
knock- out domainl ockage nodel : ADCC i s mediated by bindi ng of effecter cells

such NK, ma tes to Ort dy
throu&i Fc recgg‘f’g‘ﬁ%"%f’géma’é’ﬁgo #%méit@]lglﬂ%tlgﬁa ﬁ’t‘tﬁgéhé’g | as
anti bodi e n @ﬁﬂ i1l block
t He ADCC ne S F%?g sﬁ%?ﬁﬁ‘é‘?ﬂéﬂq m?%%ﬁhg?\{@m}@g or sig wfeil?%:%lr;\l??y reduced
t unor i nhrdsiiltédin incredded slaxogi ofwhipas®S, cwppgeSt aﬂdMPhe“teﬂrmmmcomhf

inhibition by these two candi dat e s.is mainly nediated by ADCC
mechani s n?ﬂéﬁaﬁﬂ Melolsin 4 e andmiess- Eé%éd?ﬂt@éanﬂﬁr@rﬁfﬂﬂ% gelk mopmsélgom st

Ant i - CD40 . t.e th

ep f lact S o}[er Erp%l%ﬁ?%ﬁﬁg- ggja?%calg}{%"?& pﬁ%l’ﬁ%’z aﬁg%{g}ggﬁ% fs‘?' am-iéﬂ%%‘dz}nt i gody
CH R- 1 ), HRY, | ect
Che bt M P B Rt “*o‘?‘?%%‘éﬁ@“‘.’ Dl o

PP20107. OBdrtli€r3% 784 f@8RIGh@)CHIR-12.12 did not trigger these apoptotic effects without
initial CD401.-mediated CD40 stimulation.

CHIR-12.12 inhibited survival mediated by CD40 ligand by inducing cleavage of PARP.
20 In these experiments, 0.6 x 10° normal human B cells from healthy donors

(percent purity between 85-95%) were stimulated with 1 pg/ml sCD40L (Alexis Corp.,

Bingham, Nottinghamshire, UK). CHIR-12.12 (10 pg/ml) and control IgG were then

added. Cells were collected at 0, 20 minutes, 2 hours, 6 hours, 18 hours, and 26 hours.

Clea%red caspase-9, cleaved caspase-3, cleaved PARP, and B-actin controls were detected
25  incell lysates by Western blot.

Briefly, it was observed that CD40L-mediated CD40 stimulation provided
survival signals as it did not result in increases of cleaved caspase-9, cleaved caspase-3,
or cleaved PARP over time, indicating that the cells were not undergoing apoptosis.
However, treatment with CHIR-12.12 resuited in an increase of these cleavage products,

30  indicating that CHIR-12.12 treatment abrogated the effects of CD40L binding on survival
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anti body. Differential Scanning Calorimetry (DSC) results showed that the
conformation stability of CHR-12.12 is optimal in fornulations having pH
5.5-65. Based on a conbination of SDS-PAGE, Size-Exclusion HPLC ( SEC- HPLC),
and Cation-Exchange HPLC (CEX-HPLC) analysis, the physicochenmical stability
of CHHR12.12 is optimal at 5 about pH 5.0-5.5. In view of these results,
one, recommended |iquid pharmaceutical fornulation conprising this antibody

is a formgk afii i Sde o ] : ted in
about 10 AN inSCERIOLSMARIeh ok Finch AGlbe B e HRoNTheE REBAR U, 0 o o
of about ghdvm)5. 10 Materials and Methods The CHI R-12.12 anti body used in
the formulation studies is a human nonocl onal anti body produced by a CHO
cell culture process. This MAb has a nol ecul ar weight of 150 |cDa and
consists of two |light chains and two heavy chains |inked together by

di sul fi de(CBHRK. 12 inhibited axpresséat afJaunvsul 't dus-Gopthticgrbtediar f ace receptor on
CD40- expressing 15 cells, including normal and malignant B cells, for
treat mgnt of V§ ilRsSexgRARRAE, ABG 10AHbPhA Uhimae B dellk &erpkaltly dosrases. The
anti-CD40 drug substance used for this study was a CHO derived purified
ant i - CD40(He@dnRpWidty 12jwdznl 30-9566) watkstimulapesiswith d mgahl 104U (AdesisBstpance was
9.7 my/m _ , CH R-12. 12 antjbody in_10 nM sodiumcitrate, 150 nM sodi um

chl or i de, Bingham, Nofnghpushire, KR hvbt 610 ie/mbeandicontiol 486 weie thesicei ved

drug subs e, f j - i a testing
al ong wi thst alge{ll?tu f%ggotrirlﬁ?%g agﬁ,%drrg%gfé&%h%ugg%ﬁon@qg&%n ségr_l%eﬁ@?sabi lity
sanpl es Y\M(ﬁ-lpmr@Dé%Yandl hotiil con@blstitge détékﬂeéﬁlﬂﬁsllqgﬁ%s%@@ﬂf@ﬁém bl ferent
pH sol utions and the | R-12. 12 concentration in each sanple was determ ned
by WIi280 as pBesfpt£iD40L SmipilaticiOesited Tabistaidal exprisfion 2f M1l andNIAP ons.

b et SR o B P A e o 1 R Db b R cHh Yo ey
chloride B 04&rdse iife rﬁ%ﬂﬁg'ogme%é'gﬁté]%@vert%ﬁ&c[%ﬁ&%%%@i b 48L-Pard 9 2 10

mM sodiumcitrate, |5 odi um oride 6.0°9.7 sodiumcitrate, 150
mM sodi uniXtAParé Sanbvdal" Sigdals edpibbleRTAGRIGIbs dpdptatio palkwayo these results

P_P20 107.0 élrslgn%s?rzgftﬁgts&%ﬁ@l 2.12 treatment removes the blockade against apoptosis in

15  sCD40L-stimulated normal B ceils.

CHIR-12.12 treatment inhibited phosphorylation of IKK a (Ser180) and IKK f3 (Ser 181)

in normal B cells.

In these experimgnts, 1.0 x 10° normal human B cells from healthy donors
20 (percent purity between 85-95%) were stimulated with 1 pg/ml sCD40L (Alexis Corp.,
Bingham, Nottinghamshire, UK). CHIR-12.12 (10 pg/ml) and control IgG were then
added. Cells were collected at 0 and 20 minutes. Phosphorylated IKX« (Ser180) and
IKK B (Ser 181) and total IKK[3 controls were detected in cell Tysates by Western blot.
Briefly, stimulation by sCD40L resulted in phosphorylation of IKK«a (Ser180)
25 and IKK P (Ser 181) over time; however, treatment with CHIR-12.12 abrogated this
response to sSCD40L stimulation in normal B cells (data not shown).
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10 mM sodi um phosphate, 150 mM sodium chloride 7.0 9.4 10 nmM sodi um
phosphate, 150 mM sodium chloride 7.5 9.5 10 nM cine, 150 mM sodi um
chloride 9.0 9.5 Physicochem cal stability of the CH R 12.12 anti body in
the various fornul ati ons was assayed using the follow ng protocols. 5
Differential Scanning Calorinetry (DSC Conformational stability of different
formul ati on sanples was nonitored using a M croCal VP-DSC upon heating 15C
to 90C at dfaryfyg Qe %%ed%ﬂm%a{at 4PBGRER RleWepéndept | Mt ed
using 4-20% Tris-Ad ycine CGel under non-reduCing and reduci ng conditions.

Pr ot ei n wasardeet.ect ed by Coonassie blue 15 staining. Size Exclusion

Chr omat ogr aph (SEC-HPLC) Protein fragnentation and aggregation were al so

measured by -a Viitdse Akpdrmieies, 080« HPlHermAl Huntn Weakansin haltigRlondRRRAI

colum, 100 nM sodi um phosphate pH 7.0 as nobile phase at a flow rate of
0.7 m/mi rpuriGabéteeeER & B&%@we@rmmmﬂaw@mqhﬂypg/ﬁxCHMEIAmls@mprmghamge

rel ated degradation was neasured us ngéi/\aters 600s HPLC systemw th a
D onex 5Pt aﬁqemgmsmedmngm%ﬂzmm@ T, (2 05,3 QueimbmdiomatisG Reend 50

mM HEPES t 00V 7.3 bi,l fl t f
0 50 . 150 Sidbty PeloRi s et Pod i FRats A 288 S BB Ther
unf ol di ng d&ecgdllﬁecg{g %e%ﬁjrﬁ?ésfc% ¢l east two thermal transitions, 35

probably representin di ng ne tlng of the Fab and the Fc donalns
respectively. ABncﬂy ORER- llﬂemm,‘amhmteesu]tbdhm meEhsE oprﬂdéBulemtﬂgy mg@Dé@at ed,

resulting in |l oss of DS nal -117 rrr Aol n] s3gs7vl tkat No PP20107. 004
(035784/ 28*29%9*6 St“l’lég‘P ‘?@F&@qnéﬂlag%?f@éﬂﬁ?% Bg’ei%’@ ff[A t ther mal
transiqy o %Eﬂﬁ ﬁt/\ﬁﬁj ‘ﬁ'ﬂ'? ] ure, inthis
st udy. lbmg* e gbgth%v\gl e ?ﬂ“e%rra gteneo'??%grt@éel%g@g ur e%g@ a functl on of
formul ation pHs. Fornul ations at pH 5.5-6.5 provided anti-CD40 wi th higher
conformati onal stability as denonstrated by the higher

CHIR-12.12 inhibited expression of "survival” anti-apoptotic proteins in a dose-

dependent manner.

In these experiments, 0.6 x 10° normal human B cells from healthy donors
15  (percent purity between 85-95%) were stimulated wiigh 1 pg/mt sCD40L (Alexis Corp.,
Bingham, Nottinghamshire, UK). CHIR-12.12 (0.5, 2, and 10 pg/ml) and control IgG
were then added. Cells were collected at 22 hours. Mcl-1, XIAP, cleaved PARP, and [3-
actin controls were detected in cell lysates by Western blot.
Briefly, CHIR-12.12 treatment reduced Mci-1 and XIAP expression and increased
20 cleaved PARP expression in sCD40L-stimulated cells in a dose-dependent manner, and
thus abrogated these blockades to the apoptotic pathway in sCD40L-stimulated normal B
cells (data not shown).

CHIR-12.12 did not affect expression of anti-apoptotic proteins, cleaved-PARP, and
25  XIAP, in the absence of soluble CD40L signaling.

In these experiments, 1.0 x 10° normal human B cells from healthy donors
(percent purity between 85-95%) were treated with CHIR-12.12 (10 pg/ml) and control
IgG only (i.e., cells were not pre-stimulated with sCD40L before adding antibody). Cells
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5 thermal nelting tenperatures. SDS-PAGE analysis. 10 The CH R-12.12
formul ati on sanples at pH 4.5-9.0 were incubated at 40C for 2 nonths and
subj ected to SDS-PAGE anal ysis (data not shown). Under non-reducing
conditions, species with nolecular weight (MN of 23 kDa and 27 kDa were
observed in fornulations above pH 5.5, and species with MV of 51 kDa were
observed in all 15 fornul ati ons, but appeared |ess at pH 5.0-5.5. A species
with MV : |,d AL gk p/ ol ﬁﬁlgfqg'-

condi ti o%&%l%% 4\’/\/<’1;1"i,~:)’edrme1 Eglg’ into f?%g@ggg\%b’%g?ns ar(l‘ﬁ [ g%?e chai ns

Wi t h MV ofetéfleckinaceHnghat byDMestedtpaict i vel y. The 100 kDa species seemed not
fully reduci ble and I ncreased with jncreasing sol ution pH, suggesting

non- di sul fi de Bueldnthe eesulisshowcthat wishputpghdll siimulation, dthecells cxpigssed.  Since

t here wer her eci es W ] ' it - ility
conpari so C%%’segacgﬁgw ulllsa?fitcg?‘?vl‘g’% %gﬂgg) h@ﬁ gk##es Oiemggéﬁpt@ S

CH R 122. 1i botioIgGHradtbPBsntdl célld md CISIRO1 P D¥elfiqdata noDshowah.aPh&e de@vi r onnent
to CH R-12.12. Few aggregates were detected by SDS-PACE (data not shown).
25 SEC- HPindicatedhatTRIR-1ZECdppy ot dmggey apapterés mdrosmakinenandi eells vafomt 12. 12 as
the main specjes, an 30 aggregation species as a front peak species
separate @f’gmﬁa@“h&"ﬂ peak species, a large fragnent species as a shoul der
peak on the back of the main peak species, and small fragnment species were
detect ed post-nmain peak species. After incubation at 5C and 25C for 3

t hs, )4 i, bl f t e : t 09
et et ed FHEHE 200 Bl faf e s ek el o e KB AT 88 Bt s
r emai yypd a,;dlﬁgglmp,;,wzg{égg@g?vl Att yDkt No PP20107. 004 (035784M2916) greater
than 99% purity (data not shown). However, protein fragnments gradually

devel oped upon .5 and pH_
6.5-9.0, as swmgc?e%ﬁ?g@eég’g‘l&g fO ?}g‘;rrﬁ}a%%g%flﬂtﬁgu{ ﬁé@?&l@f@ formul ati ons
at 40C f ofpeenmirhig betwalen 85-93%8) % arg serapatasedvarid; HBSeohthihgmpliaénd and pH
9.0, while less than 1% 5 aggregates were detected in other pH fornul ations

(dat a not stemgaisyl withhlep gt sd (Adein Corpi, Binghame Nofynghamshire, UK)ndhe stabl e
at about ph 5és(r)v-é§f:9rpp-r QJW—%E?@WIEI% i ﬁg)ﬁl?m%co%ghﬁgg'&e%ls%e%g ity

sanpl es U fr
15  collected at 0 and 20 minutes. Phospho-IKKa, phospho-IKK, total IKKf3, phespho-

ERK, total ERK, phospho-Akt, total Akt, phospho-p38, and total p38 were detected in
cell lysates by Western blot.
Briefly, sCD40L stimulatiqli resulted in increases in IKKo/p phosphorylation,
ERK phosphorylation, Akt phosphorylation, and p38 phosphorylation, thus leading to
20 survival and or proliferation of the cells. Treatment of the cells with CHIR-12.12
abrogated the effects of sCD40L stimulation on these signaling pathways in normai B

cells (data not shown).

CHIR 12.12 inhibits multiple signaling pathways such as PI3K and MEK /ERK in the
25  CDA40 signaling cascade.

In these experiments, 1.0 x 10° normal human B cells from healthy donors
- (percent purity between 85-95%) were serum starved in 1% FBS-containing media and
stimulated with 1 pug/ml sCD40L (Alexis Corp., Bingham, Nottinghamshire, UK). The
cultures were also treated with CHIR-12.12 (1 and 10 pg/mi), Wortmanin, (a PI3K/Akt
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10 accel erated storage conditions. Sanple Miin peak % Fragnents %t-0 40C
40C 40C t=0 40C 40C 40C Im2m3mIm2m 3m Control 99.4 99.2 99.9 99.5 <1.0
<1.0 <1.0 <1.0 H4.599.4 93.2 86.0 81.3 <1.0 6.4 112 18.1 H 5.0 99.8 98.7
913 89.2 <1.0 <1.0 7.8 10.2 H5.599.8 98.9 91.4 90.6 <1.0 <1.0 7.6 8.8 H
6.0 99.6 97.7 90.4 87.3 <1.0 1.9 8.2 11.7 pH 6.5 99.3 93.4 89.0 86.9 <1.0
5.6 9.9 12.4 pH 7,0 99.2 93.9 87.4 85.1 <1.05.511.1 13.5 H 7.5 99.1 92.8

84. 4 81. 9ighibitokfl dndl 20 AMISLY 29@@@29@@1._9@&&&%@11@@@%, MdED4 36.2 47.6
15 CEX-HPLC anal ysis. CEX-HPLC anal ysis detected the intact CH R 12.12 as

the mai n P8G5 (e pédEKashibiters it @and & pigam).sCelluwerd celledt¢deat Ot dndi2Otzhimuteni n peak
species, and Ctermnal lysine addition  variants el uted post-nmain peak

speci es. FhesphoERKmbhpaphohii iyt frid nphospho-tida ol and fota treag detegied ingell
i ni ' -12. 12 [ d i di i ant [ uti H.
remai ni ng, | ég%ﬁg%i;& species and acidic variants on solution p

The contr y contained a high degree of acidic species

(-33%s5 probabByieflyaht fesGRd élﬁbﬁﬁﬁ&%Hﬂ@!lE&Btandﬁ@ﬂd @pHudplidryagibn 8NalpsfoCceSSes.
The susceptibility of CHIR-12.12 to higher pH solutions is evidenced by two

facts. Fi these sigiad trapsduction mobacries,avheseasdaagipasnl frangscoroinhibioys shioweddy

ted 12% | di ' 25..t han t . d. th
por cont aqBRBRPERPCRoRfi D maiit sUtFIOR I G U F2 ieely sy o
char ge_chapsd kil SndiRes Itabisoicd meliately IV QiR Gl s ~ 119

RTAQ | 21530R7vr At ryDkt No PP20107.004 (035 82916) above data i ndicate
that this type of degradation of CH R 12.12 was m nim zed at about pH

R S TN ) S
506 a0c aBor Bt o DRy il B | 1S ) 20 8 495 4. 2 50. 3 350
33.7 33.7 32. Oln tB8seexperiments, 4.0 x 10° normal human B cells from healthy donors
k (percent purnty between 85-95%) were serum starved for four hours in 1% FBS-
containing media and stimulated with 1 pg/mi sCD40L (Alexis Corp., Bingham,

15  Nottinghamshire, UK) for 20 minutes. Cells were collected at O and 20 minutes. CD40
was immunoprecipitated using polyclonal anti-CD40 (Santa Cruz Biotechnology, CA),
and was probed in a Western blot with anti-TRAF2 mAb (Santa Cruz Biotechnology,
CA), anti-TRAF3 mAb (Santa Cruz Biotechnology, CA), and anti-CD40 mAb (Santa
Cruz Biotechnology, CA).

20 Bniefly, the results show that TRAF2 and TRAF3 co-precipitated with CD40 after
sCD40L stimulation. In contrast, treatment with CHIR-12.12 abrogated formation of the
CD40-TRAF2/3 signaling complex in sCD40L-stimulated normal B cells. There were no
changes in CD40 .expression (data not shown).

Without being bound by theory, the results of these experiments, and the results in

25  the examples outlined above, indicate that the CHIR-12.12 antibody is a dual action
antagonist anti-CD40 monoclonal antibody having a unique combination of attributes.
This fully human monoclonal antibody blocks CD40L-mediated CD40 signaling
pathways for survival and proliferation of B cells; this antagonism leads to ultimate cell
death. CHIR-12.12 also mediates recognition and binding by effector cells, i.nitiating

30  antibody dependent cellular cytotoxicity (ADCC). Once CHIR-12.12 is bound to effector

cells, cytolytic enzymes are released, leading to B-cell apoptosis and lysis. CHIR-12.12
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H4.5 48.5 49.7 43.7 39.7 30.0 32.5 32.6 38.0 44.2 56.4 H 5.0 49.6 49.8
48.3 40.6 31.4 32.7 31.8 35.0 44.3, 57.1 pH 5.5 50.7 50.3 48.1 40.0 30.2
32.6 31.8 37.8 48.9 63.3 .pH 6.0 50.2 49.9 47.9 37.4 23.9 33.1 33.6 38.5
54.9 72.7 pH 6.5 49.4 49.9 42.3 29.7 14.6 33.3 33.6 47.7 65.2 84.6 pH 7.0
49.7 49.9 21.9 34.4 36.4 64.4 H 7.5 493 48.3 12.7 - - 35.5 40.1 79.2 pH
9.0 41.3 31.8 - - - 44.7 59.9 - - - Conclusion 10 The pH has a signifi-cant
“effect onls(amﬁwrpmmt@nmmrawchq!\llbyéy thao eniusahabswhin Jompaes] ingie-Cideel 12, 12.

Char ge ch ?é ted degradation was determned to be the nmain degradation
pat hway f .12, which was minimzed at pH 5.0-5.5. Based on overal
stability data, one reconnended l'iquid pharmaceutical fornulation conprising
this antibody is a fornulatlon conpr|5|ng CHIR—12 12 at about 20 ny/
f or nul at eHxample2 | NntAg Astuatyi Angatimst ) g BlLchl ori de,

and hayi ng i EH oi about pH 55 Exarrpl e 26 i ni cal St udies wwth CHHR-5.9
and CHLR- d § bj ectives 20 The overall objecti ve |s to provide
an effective t "EM% anti - CD40
| gG . These tuprfl;rs |n 6 %@%ﬁfﬁwéw%r’%ﬁﬁﬁ@@ ynphocytic ?_yph_orra

(CLL), Ac uirﬁetjcyﬂiixhﬁiﬁﬁihsted belowp ﬁgms(t plilnary ddakérd qelle &ofnyHQrmd(CMﬂ and
Wal denstrom s Macrogl obul i nem a, and System c¢ Castl eman's Di sease. -120-

RTAQ ni 53@#@6@9@9&9@@8@20107 004 (0357841282916) The signal for these

obtar ned T phaganpt et i Bp e Sen s RE AR Ea L bl Ahi, "ou

will pg conbigggnt h other agents, chenotherapeutics, and ot her

anti bodi es, as developnment proceeds. 5. Phase | Evaluate safety and
phar macokmnet i éatagomstsﬁ®$ topratifesationrassayb (R DHE. patiehts B CeLipatients agh@inci es.
Choose dose baﬁ’ﬁ& safety, tolerability, and change in serum markers of
CD40. In gene D is sought but other indications of efficacy

(depl etiog of AR, CRAOEGS Athexl ¥ absalRYRCNAIGHRAE, 4 €LLI98ES RGO
MM patients)
IS Reversing survival signal by Annexin V assay (3 NHL patients, 3 CLL patients

and 3 MM patients)

. Complement dependent cytotoxicity (4 NHL patients, 4 CLL patients, and 4MM
patients)

. Antibody dependent cytotoxicity (6 NHL patients, 6 CLL patients and 6 MM

20 patients)

Example 22: Identification of Relevant Animal Species for Toxicity Studies

As these two candidate antibodies do not cross-react with rodent CD40, other
species must be identified for testing toxicologic effects.

25 The ability of the two candidate anti-CD4Q antibodies to cross-react with animal
CDA40 is tested by flow cytometric assays. Rat, rabbit, dog, cynomolgus monkeys and
marmoset monkeys are tested for this study.

The candidate antibodies show antagonist activity upon binding to CD40 on
human B cells. To identify an animal species that has similar response to candidate

30 antibodies, lymphocytes from épecies that show binding to candidate antibodies are tested

in proliferation assays for antagonist activity. The lymphocytes from the species selected
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Consi deration of nore than one dose especially for different indications,
e.g., the CLL dose may be different than the NHL. Thus, sone dose finding
may be necessary in phase Il. Patients are dosed weekly with real-tine
phannacoki netic (Pk) sanpling. Initially 15 a 4-week cycle is the maxi num
dosing all owed. The Pk may be highly variable depending on the disease
studi ed, density of CD40 etc. This trial(s) is open to subjects with B-cell
| ymphom®, (Gl intagithip Bhﬂﬂigtéf'daﬂdﬁ&t’@ QhtibdiGsSird it @5RA FrSficir aﬁﬁﬁy t‘é's@ﬁret 0

di sconti nue or continue studies i s based on safety, dose, and

prel i m narag effectdecdls fmflqklmg@lbﬂtﬂmrprassmg\lymphommli MGsyhroﬁgldthagneEhaldsmer m ned
by response r I.s determ ned i.n Phase I1. dos for Phase I1.
Phase |1 Zg%géér]l‘&ml&&'ﬁ %Pq? PRYCYES 4F% 85‘?41 Mﬁ“&ﬁ’éﬁﬁqt&ﬁﬁgﬁ t unor
types wt l&n ona
(M. Sepg)rlgiﬂé]? g‘faﬂaﬂ&dg e‘ﬁng‘%}hgﬁ I'n \?graa%sﬁg%%ﬁdggﬁe at %/hl gh
grade BHL aﬂﬁb&di)éd)inme bmgs i a slhifirfee si@ritar toushat obaerved farhlinrg cells m’eehggeﬁde of

| ynphoma. I n | ow grade_di sease, CD40 acts nore as a survival factor,

pr event i ndoulgsiselegy studiss. hi gher - gr ade di sease interruption of -121-

RTAOQ @.53087 ) aling my | ead
to cell deat\r/{%l@%tx%%gﬁl{ éggeégagﬁlh% %%gﬁ%%&f@cgﬁg%‘%f’%ﬂ may . be tested
in a randesh@aolgpdasakdylCBe0ti ng. I n each disease, target a population that
has -failed current standard of care: 5 CLL: patients who were resistant to
Canmpat h(r) and chermt herapy Low grade NHL: Ri tuxan(r) or CHOP-R failures

| nt er nrdi ) . ) !I, e 119 enot herapy failures

10 / Ci stot . based on proof of
ther apeutic comeﬂnﬁlahaﬁaaﬁdcdmapta@g&mgﬁmm@&f@mumm%a@mﬁr can be

used as early indication of <clinical effrcacy / ldentify doses for Phase
111 15 Phadbs, fluprescent-labeled candidate mAbs and isotype conirol antibodies are

administered into tumor-bearing mice. Tumor specimens and normal organs are

harvested at different time points after dosing. The accumulation of labeled antibody in

15  tumeors and normal organs is analyzed.

Example 24: Mechanism of Action of CHIR-5.9 and CHIR-12.12
To elucidate the mechanism(s) that mediates the tumor growth inhibition by the
CHIR-5.9 and CHIR-12.12 mAbs, the following studies are undertaken:
20 Fe-receptor knock-out or blockage model: ADCC 1s mediated by binding of

effecter cells such as NK, marcrophage, and monocytes to the Fc portion of antibody
through Fc receptor. Mice deficient in activating Fe receptors as well as antibodies
engineered to disrupt Fc binding to those receptors will block the ADCC mediated fumor
growth inhibition. Loss or significantly reduced tumor inhibition in this model will

25  suggest that the tumor growth inhibition by these two candidate mAbs is mainly mediated
by ADCC mechanism. |

Example 25: Liquid Pharmaceutical Formulation for Antagonist Anti-CD40 Antibodies
The objective of this study was to investigate the effects of solution pH on

30  stability of the antagonist anti-CD40 antibody CHIR-12.12 by both biophysical and

biochemical methods in order to select the optimum solution environment for this
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Phase 111 wll depend on where the signal is detected in phase Il, and what
conpeting therapies are considered to be the standard. If the signal is in a
stage of disease where there is no standard of therapy, then a single arm
wel | -control |l ed study 20 could serve as a pivotal trial. If there are
conpeting agents that are considered standard, then head-to=head studies
are conducted. 25 Many nodifications and ot her enbodi nents of the inventions
set forthahghgiyn _m’rfefen_tiﬂ(mmﬁﬁ% UalfliniryqDS Q) ésult showed!tha 1B Eoriferntionh t hese
|nvent|onseg-e-rta| n having the benefit of the teachings presented in the

f or egoi ng skeiisy PPCHIR 2a3ds pplémalsis denmulationg havingpH 5. 5- e Based enait | is to be

under stood that ..t he_.] 9! are .nat .1 to specific

enbod mencafeips SERBYHAGE Rf e iRen HLE SECHb R P CafaR iSthaet, o

i ntended prive( O M CeRE1yYs! the BhidhERRE! @ibiRDITIRILED W il and | 1 st
of enbodi rren?sse(di scl osed }}deS’Z A0112153CB7v1“ tt yDkt No PP20107. 004
(035788 12aBaiteH Rer%ed.nin ibw lod tipbe mpalts, bncrecanmendaddiquuippimymdcduticali n, t hey
are used i.,n a_generic and descriptive sense only and p or,. pur. poses of
i ot | oo fompEaEsHe ot & frmon CAPERSe SRR, bhkuE ot

speci fi cabj T JRT=1 : | WY & a't to
whi ch thi &% g‘ﬁﬁ%dﬁq%ée‘??'aﬁbﬁ? m&?‘?'t&ghﬁb %cgfaa%eit, gﬁiﬁggﬂ%?g‘r’m’?&a{ﬁgﬁ‘%uons
ar e her ei and hevnga pht efchbbyt plebSrence to the sane extent as if each

i ndi vi dual publication or patent application was specifically and

I ndividually indicated to be incorporated by reference. -123-
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Interrllgtim dls &W% No. flereference PP20107. 004 PCTI US20041

| NDI CATI ONS REITA¢ IHERT 2. DER(Ebod i sdd ifIstNNa A Staiiel huiidnl tifhdofnaMATERI AL

(PCT Rule 13bis) A, The indications made below relate to the deposited
ni cr oor gadnibadypredused by r S icelhprulfuae avocess. Flais Mal Bas aymplecuigewai@btes pti on on

18, i ) FI rih '
Paent 11 edS3KD234 oo ioutl g Bpab Bl ke L OBERA B N e can
Type Cul t disulfidelYaged. HaB tardeled SRenso theRIPABEdlivuyTatdw@tégior dnoDDA0REPregkinY post al

code and country) 10801 Uni versity Bl vd. .
15  cells, including normal and malignant B cells, for treatment of various cancers and

autoimmune/inflammatory diseases.

The anti-CD40 drug substance used for this study was a CHO-derived purified
anti-CD40 (CHIR-12.12) butk lot. The composition of the drug substance was 9.7 mg/ml
CHIR-12.12 antibody in 10 mM sodium citrate, 150 mM sodium chloride, at pH 6.5. The

20 control sample in the study was the receiized drug substance, followed by freezing at < -
60°C, thawing at RT and testing along with stability samples at predetermined time
points. The stability samples were prepared by dialysis of the drug substance against
different pH solutions and the CHIR-12.12 concentration in each sample was determined
by UV 280 as presented in Table 20.

25
Table 20. CHIR-12.12 formulations.
Buffer Composition pH | CHIR-12.12 Concentration
( mg/ml)
10 mM sodium citrate, 150 mM sodium chloride 4,5 ' 9.0
10 mM sodium succinate, 150 mM sodium chloride 5.0 9.3
10 mM sodium succinate, 150 mM sodium chloride 5.5 9.2
10 mM sodium citrate, 150 mM sodium chloride 6.0 9.7
10 mM sodium citrate, 150 mM sodium chloride 6.5 9.4
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15 staining

Size Exclusion Chromatograph (SEC-HPLC)

Protein fragmentation and aggregation were also measured by a Water Alliance
20 HPLC with a Tosohaas TSK-GEL 3000SWXL column, 100 mM sodium phosphate, pH
7.0 as mobile phase at a flow rate of 0.7 ml/min.

Cation Exchange Chromatography (CEX-HPLC)

25 Charge change related degradation was measured using Waters 600s HPLC
! system with a Dibnex Propac WCX-10 column, 50 mM HEPEs, pH 7.3 as mobile phase
A and 50 mM HEPES containing 500 mM NaCl, pH 7.3 as mobile phase B at a flow rate

of 0.5°C/min.

30 Results and Discussion

Conformational stability study.

Thermal unfolding of CHIR-12.12 revealed at least two thermal transitions,
35  probably representing unfolding melting of the Fab and the Fc domains, respectively. At

higher temperatures, the protein presumably aggregated, resulting in loss of DSC signal.
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W eatide description. a proposed tampmni e desaip ou 6M aatcd above. The

dopostts Were received $4otemhcr 17, 2t03 by tale lutcraati oaal Depository
Anttborlty and hare bate accepted. AT YOUR RTCQUESTI 2, W wi O |lofvrtc yea

rcgaca ns for 30 yvan. the fralnt WII bt aade avall able
Ira pz{)en{}s‘j‘g‘ﬂgfiyﬁg‘f@%ary to the Budapest Treaty certif ai onfar*Mto rc;

eirq if a US, Patc{at | owed mUe&Fhefro is instructed by
the Upited Staflés (bRl I Rformpladiensampios pf i 45r9- Wﬂ@ﬁ%‘%ﬂtﬁ%ﬁ‘t“pocrf@]%ase

Cam or ¢ naitiygbfRuG b SoS PAGE bk U5 sk SRR G bR xe ey v 1

Bring cul oo spddRs Sdfimolecular wOghSIMB) bS 20kDh ahie zmbatvaére dbdepFeddn per i od
of at |east 30 yea= fromdaft of depastt, or Lire years mar the nost retxat

ftiuesr -t Brrowlasionapbave nif §5¢ onsk specics WithAd B of SiHmivere chservedinalhd e, ay
ot her 15 our%t ¢ 'u?a%wns But S4Zg}e%rlgss at ph@e 0- I§L5da£ gﬁecws ﬁ} NIW of 100 kDa could be

seen at pH 7.5 and pH 9.0.
Under reducing conditions, CHIR-12.12 was reduced into free heavy chains and
light chains with MW of 50 kDa and 24 kDa, respectively. The 100 kDa species seemed

not fully reducible and increased with increasing solution pH, suggesting non-disulfide

20 covalent association might occur in the molecules. Since there were other species with
unknown identities on SDS-PAGE, stability comparison of each formulation is based on
the remaining punty of CHIR-12.12. Formulations at pH 5.0-6.0 provided a more stable
environment to CHIR-12.12. Few aggregates were detected by SDS-PAGE (data not
shown).

25
SEC-HPLC analysis .

SEC-HPLC analysis detected the intact CHIR-12.12 as the main peak species, an
30 aggregation species as a front peak species separate from the main peak species, a large
fragment species as a shoulder peak on the back of the main peak species, and small
fragment species were detected post-main peak species. After incubation at 5°C and 25°C
for 3 months, negligible amounts of protein fragments and aggregates (<1.0% ) were

detected in the above formulations and the CHIR-12.12 main peak species remained

-118-
RTAD1/2:53087v1 AttyDktNo PP20107.004 (035784/282916)



"a; he reabH{ty of the e+i kurns cited above was kited fcptcnbev 2& 2003. On
that date, the tulturis won via bit. IntzrnadonalL Depostory Ant ad*y:
Anerican Type Cmtura Coltactlou, |laanaRSc VA 201104209 USA. t |lgnmatu re
uf pertoa baring authority to reprtseat AICCt Date Cctvbcr 2.3a@ Mara |
sands, Patent 6pecialist, ATCC Patodt Depository Cci L1txAl taaader is Docket
or CasaKa_ P2107.001 uwmt Received ttaw03-03 89: Y6aa From 510 173 47768

To-lotell ectual, P t . P 002 .-12 HAT WH CH. 1 S CLAI MVED: A

At agoni SEeEl 129ERG RRTISALOREPT SRR HO™ EYek: POl FRETBAN adbals Do n 2
f CD4O, : . . : - sioniti : VLY. 2.
‘CI)'he m)nocl ona@egr@%g'gy o:‘an??T bn@ll?lﬁ\/\hereie?]l saﬁ%ﬁm%g%ﬂ??ilaéﬁ?h%%y

ant i body. sipwrAinibie Dnakerinbabatiedy tROCHIRM 242 fornail@ions bt 40°CCfod B Mchthd hat is
capable of specifically binding to a human CD40 antigen expressed on the

surface ofibat BeAvangeregutes wrisrdstastoddn pbl 7.7 andhpH &Y whiledess dladndl *ronocl onal
tib bi nds .to the CD4Q. ti t L d 1,

antDogy bad, Lo, e, CDA0 ML BT, SPEESERR AR S fasGr ey d ool

anti body aceR! iRl CHMIR-22 T2 35 mbREAAII0 aSRbE: AHI5Ig00dy s sel ected fromthe

group consisting of the nonoclonal antrbody CHIR-5.9 (obtainable fromthe
hybri doma cell |ine deposited with the ATCC as Patent Deposit No. PTA-5542)
and the nonoclonal antibody CHIR- 12.12 (obtainable fromthe hybridona cell
line deppghit gqi. WECIHPhE ﬁiﬂi@o?@}ﬁﬁt@?t%@ﬂ%i@' sampPles uﬁg&réatﬁ&%ﬁ% ami A
nonoc{na : o claim 3, érein said antibody is a
*(5’ %aoc@l& Atgcg%rag‘élﬁeﬁ h@ﬂ;f
g — )

nonocl onal anti el ecte romthe group consisting of a) a nonocl onal
anti body egnpri-sing—a—+ight._chai-p—vart-able-domati—eontantng-resiaues
44-54, 70-YRIAd 100- 117 MEnge Vo no 2. b)) a no %ant i body _canpri si ng
a ‘heavy chain varijahle dp#fiCh [d6¥E ai|fi0fig rieaiduesd®E- 5440%0- §4056d |114- 121
of SEQ 1D NO 4; c)| a nonpthonal 2amt i H3dn canpri si hhma h¢dwy chdim vagriabl e
domai n  cloDématd)l nd 9961 dues250194.9 69-8% andald4- L21.pof | SEQ | DD 5;
pH4.5 99.4 932 86.0 81.3 <1.0 6.4 13.2 18.1
pH 5.0 99.8 98.7 91.3 89.2 <1.0 <1.0 7.8 10.2

I —aht chatn vyari ahl A A~

pH 3.5 99.3 98.9 914 90.6 <1.0 <1.0 7.6 8.8
pH 6.0 99.6 97.7 90.4 87.3 <1.0 1.9 8.2 11.7
pH 6.5 99.3 93.4 89.0 86.9 <1.0 5.6 9.9 12.4

pH 7.0 99.2 939 87.4 85.1 <1.0 55 11.1 13.5
pH7.5 99.1 928 [844 1819 <1.0 6.4 12.9 16.2
pH 9.0 99.3 82.4 61.6 50.6 <1.0 15.4 36.2 47.6

15 CEX-HPLC analysis.

CEX-HPLC analysis detected the intact CHIR-12.12 as the main peak species,
acidic variants eluted earlier than the main peak species, and C-terminal lysine addition
variants eluted post-main peak species. Table 22 shows the dependence of the

20  percentages of the remaining main peak CHIR-12.12 species and acidic variants on
solution pH. The control sample already contained a high degree of acidic species
(~33%), probably due to earty-stage fermentation and purification processes. The
susceptibility of CHIR-12.12 to higher pH solutions is evidenced by two facts. First, the
initial formulation sample at pH 9.0 (t=0) already generated 12% more acidic species

25  thanthe control. Second, the percentage of acidic species increased sharply with

increasing pH. The charge change-related degradation is likely-due to deamidation. The
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d) a nonocl onal antibody conprising a Iight chain variable domain

contai ning residues 44-54, 70-76 and 109-117 of SEQ ID NGO 6; e) a nonocl onal
anti body conprising a heavy chain variable donmain containing residues
44-54, 70-76 and 109-117 of SEQID NO 7; and -127 f) a nonocl onal anti body
conprising a heavy chain variable domain containing residues 44-54, 70-76
and 109-117 of SEQ ID NO 8, or is a nonoclonal antibody selected fronlthe

group congy sti )

Var i abi o At A Bice it IR ALl IR ROTPL) Hul ek o0IR 1p \o
l;b) a anoggd)_grml ant i body corrprl sing a heavy chain variabl e domain

contai ning residues 45-51, 72-74, 115-120 of SEQ ID NO 4; c) a nonocl onal
anti body conprising a heavy chain variable domain containing residues
45-51, 72T7Hle 221 Percttagé ofgrE@k airati® CEXHPIL ford{dtiRob N2 andiffeoaty pHonpri si ng a
| i ght £hafsmuddtiond hirddl eeaMtile adrkcedlerard stoesgecioaditiéfs. 52, 70-72 and 111-116 of
SEQ I D NO 6; e) a nonoclonal antibody conprising a heavy chain variable

(rjrgggi:{long Qe llgbo resi mfﬁémib%al?%;ﬁ 7274, TI5- 120 Ofic VRt O 75 & ﬁl ';])g a
y LUI ed U T varg Y] lo

resi dues é45- 51, 72- &% 1‘4'1?12‘% Qf ‘@E% I@ QO 80 G.S%E rnﬁogl o‘H)ap ‘Hﬂibody

accordinglto claim3 iin3&hildl #htlidMdy i s 4 3#orodMbnal Mantd Wody

conpri si ngCantrami no4962:| d49s& WR d 498 0 [f32dn [tBe7 drdub 362(;015[?831;6 ng of. a)
resi dues RIpH3Z of| 4830 [I49. NP 43,7 |89.7 §30dlgs32251-1 3% qf383EQP 442 NG64 | c) SEQ

| D NG 2, 1163 duem @043 s FEQIP INE4] 329 [rAas dusso JudPd 91 IEQ ID
N0 IR i TS T e L4t S N
resi dues 19@5& of] Wen | 43 A 4%, FAdiZahd S 4699 3§ESQJ ' .[»72,-“7 k)
rdsi dues RIPBRAS of] 4H 149 NG L. hnd% eqildfed ot 463G 4F0 |165. D 846

pH 7.0 497 1499 [219 |- - 344 1364 [64.4 |- -

pH7.5 493 1483 | 127 |- - 355 [40.1 | 792 | - -

pH9.0 (413 [31.8 |- - - 447 1599 |- - -

Conclusion
10 - The pH has a significant effect on conformational and physicochemicat stabilities

of CHIR-12.12. Charge change-related degradation was determined to be the main
degradation pathway for CHIR-12.12, which was minimized at pH 5.0-5.5. Based on
overall stability data, one recommended liquid pharmaceutical formulation comprising.
this antibody is a formulation comprising CHIR-12.12 at about 20 mg/ml formulated in

15 about 10 mM sodium succinate, about 150 mM sodium chloride, and having a pH of
about pH 5.5.

Example 26: Clinical Studies with CHIR-5.9 and CHIR-12.12

Clinical Objectives

20 The overall objective is to provide an effective therapy for B cell tumors by
targeting them with an anti-CD40 IgG1. These tumors include B-cell lymphoma, Chronic
Lymphocytic Lyphoma (CLL), Acute Lymphoblastic Leukemia (ALL}), Multipie
Mycloma (MM), Waldenstrom’s Macroglobulineniia, and Systemic Castleman’s Disease.
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R — * M —

) SEQID NO2 and SEQID NO A, and -128 m) SEQID NO 2 and SEQID NG 5. 7.:
A nonocl onal anti body according to claim3, wherein said antibody is a
nonocl onal anti body conprising an am no aci d sequence selected fromthe
group consisting of: a) residues 21-132 of SEQ ID NGO 6; b) residues 21-239
of SEQID NOG6; <c¢) SEQID NGO 6; d) residues 20-144 of SEQID NGO 7; e)
residues 20-474 of SEQIDNO7; 1) SEQID NO 7; g) residues 20-474 of SEQ

| D NO 8; SEQJID,NO 8; i) .residues,21-132-0 | D NO. 6 an dues
0 10,8 Tl SRR B B L FRHE s SRR e ol

20-474 of mﬁgg baaﬂfadzn phks)e Ir %ﬁhﬂwﬁw%éer&%@sta&e@m Lib gmqgémaﬂa WiBie dues
20-474 of SEQ ID NG 8 NO 6 "and SEQ SEQ I'D NO 6
and SEQ | &rhkingd with ommgclm @hahomﬂtapﬁuwy, aniamhdlangbddwschadm&pmnmer ein said
antibody is selected fromthe group consisting of: a) a nonoclonal antibody
that bi ndBfo¢efdSn epitope capabl e of binding the monoclonal antibody

CH R- 5. 9 or CHR12.12; b) a nonoclonal antibody that binds to an epitope

conpri ghﬁ&e[m dues 82-87 of the human CD40 sequence shown in SEQ I D NO 10
or S QI c) a nonocl onal anti body that binds to an epitope

conpri sing EX%H& %%aﬁﬁ;d%afcﬁﬁ oRHERG, R SEMIRRGH sajQdwith B | D NO. 10

or SEQIDNO a nonocl ona antlbodyt at conpetes wth the
nonocl onal  antrnabgihnciekl R—5 9 or CHR-12.12 in a conpetitive binding assay.
-129 9. The nonocl onal anti body of any Precedl ng claim wherein said

i

monocl onal  &nt Cheeky depnbrsed an Rifserntodsmaly elangp nsesym sakers e§CPRB) of at
| Qast 10-6 In general an MTD is sought but other indications of efficacy (depletion of

10 CD40+ B cells, etc.) may be adequate for dose finding.
o Consideration of more than one dose especially for different indications, e.g., the
CLL dose may be different than the NHL. Thus, some dose finding may be
necessary in phase II.
s Patients are dosed weekly with real-time pharmacokinetic (Pk) sampling. Initially
15 a 4-week cycle is the maximum dosing allowed. The Pk may be highly variable
depending on the disease studied, density of CD40 etc.
o This tnal(s) is open to subjects with B-cell lymphoma, CLL, and potentially other
B cell malignancies.
¢ Decision to discontinue or continue studies is based on safety, dose, and
20 preliminary evidence of anti-tumor activity. '
o Activity of drug as determined by response rate is determined in Phase II.
¢ Identify dose(s) for Phase IL.

Phase II
25 Several trials will be initiated in the above-mentioned tumor types with
' concentration on B-cell lymphoma, CLL, and Multiple Myeloma (MM). Separate trials
may be required in low grade and intermediate/high grade NHL as CD40 may have a
different function depending on the grade of lymphoma. In low-grade disease, CD40 acts

more as a survival factor, preventing apoptosis. In higher-grade disease, interruption of
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M 10. The nonocl onal antibody of claim9, wherein said nonoclonal antibody
bi nds to human CD40 antigen with an affinity (Ku) of at least 10-8 M 11.
The nonocl onal anti body of any preceding claim wherein said nonocl onal
anti body is an antigen-binding fragnent of said anti-CD40 nonocl onal
anti body, where the fragnment retains the capability of specifically binding
to said human CD40 antigen. 12. The antigen-binding fragment of claim 11,
wherein s dfragnent |s el ected f mthe rou co S|st|ng of Fab
ﬁéﬁ%ﬁdﬁ@

fragnment g maygadice Sgath, Marp godmere, g
f ragnment [er any preced| ng cl a| m wherein said
nonocl onaf&gln E‘ﬁ Fg pr l&g@@ﬁ%&%%&é&%.cel | line. 14. An isolated nucleic

acid nol ecul e conprising a polynucl eotide that encodes an am no acid
sequence sel ected fromthe group consisti ng of : a) residues 21-132 of SEQID
NC2; b) resingael Lsgaszstgrgﬁrasmla@q\l@ms fagledsmuentstandastt ofdpre: esi dues 20- 139

of SEQ.|ID NO 4: esi dues 20- 46 NO, 4 SEQ ID NO 4; Q)
Cesi duds 20-468TdE P 3@‘?5 M%ef%ﬁ?mg{?@‘%’?@@“dﬂw?@é?&%s 21-132 of SEQ
IDNO.6: ), 2 130 k) SEQ ID NO. 6; |

resi dues 210) 14 ofé%@Qﬁﬂ% %tu?fm@nﬁir esi ufgléur -474 Z)f SSQ | D NO 7; )n) SEQ

| D NO 7; 0) ¢eIntdueadiatod NHY: CROBEOMHilNO 8, and p) SEQ ID NO 8. 15. A
hybrldona cell line capable of producing the nonoclonal antibody of any of

clai ms 1-10.* 1&luitipls Myelamac€hesethespyfiures of an anti - CD40 nonocl onal
ant i body
10 v" Decision to discontinue or continue with study is based on proof of
( therapeutic concept in Phase If ’
v" Determine whether surrogate marker can be used as early indication of
clinical efficacy
v Identify doses for Phase III
15
Phase I
Phase IIT will depend on where the signal is detected in phase [I, and what
competing therapies are considered to be the standard. If the signal is in a stage of
disease where there is no standard of therapy, then a single arm, well-controlled study
20 could serve as a pivotal trial. If there are competing agents that are considered standard,

then head-to-head studies are conducted.

25 \ Many modifications and other embodiments of the inventions set forth herein will
come to mind to one skilled in the art to which these inventions pertain having the benefit
of the teachings presented in the foregoing descriptions and the associated drawings.
Therefore, it is fo be u;ldcrstood that the inventions are not to be limited to the specific
embodiments disclosed and that modifications and other embodiments are intended to be

30  included within the scope of the appended claims and list of embodiments disclosed
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according to any of clains 1-13 in the manufacture of a nedi canent for

inhibiting gromh or differentiation of a normal human B cell. 17. An in
vitro nethod for inhibiting gromh or differentiation of a normal hunman B
cell, conprising contacting said B cell with an effective anmount of a human

anti - CD40 nonocl onal anti body according to any of clains 1-13. 18. Use of an
effective anount of an anti-CD40 nonocl onal anti- antibody according to any

of claims, 1-13 .in the manufacture of .a nedi cagent for .inhibitin

o of 1 Fer 2R thgu il eI s s e gl ed BiEia Y S Wb p ERisTis i | s
augnent ed : ' 1RGhE 9Bt R pRretdQriindaefenM th a CD40 antigen expressed
on the su(ri?ggggﬁg? Sésngégﬁg%%gl . 1 .ﬁrpAn in vi tronmet hod for inhibiting
proliferation d@fll publicatieais and patenBappdications wivatiensl indhaspecificatierati on i s

augnmented, by the interactiqn of a CD40 |ligand with a CD40 antigen expressed
on the suf "Bpf&ﬁﬁﬁv o thope Sl%ﬁ‘?qjmr{g? ﬁ%go E’g'ﬁgnrﬂ?@ iygnidepatinsn g lsai d B

cell wth - ef. Y i %P | accordi ng
to an\;/\5 of p&@fcgluﬁlg&%dfg#@gﬁlﬁcfg&{ﬁ%ﬂo inaln e ?Ileg%taﬁjyerg%?négﬁﬁgg ig?%%ﬁeanti - Ch40
nonocl onakxtend dsifeach indieidudl puplitatichnor patentappliontioh wa specifibellyaduf act ure of a
medi cament for inhibitin anti body production by B cells in a human
patient. E@Vl%@l}@nd’&ﬁte@g'if be irncomosaterlibi redgrenns. ant i - CD40 nonocl onal anti body
according to any of clainms 1-13 in the manufacture of a nedi canent for
inhibiting growth of cancer cells of B cell lineage. 22. An in vitro nethod
for inhibiting growth of cancer cells of B cell |ineage, conprising
contacting said cancer cells with an effective anount of an anti-CD40

nonocl onal anti body according to any of clains 1-13. 23. The use of claim21
or the method of claim?22, wherein the cancer is selected fromthe group
consi sting of non-Hodgki ns | ynphoma, chronic |ynphocytic |eukenmia, nmultiple
nyel oma, B cell |ynphoma, high-grade B cell |ynphoma, internediate-grade B
cell lynmphoma, |owgrade B cell |ynphoma, B cell acute |ynpohoblastic

| eukem a, mycloblastic | eukem a, and Hodgkin's di sease. 24. Use of an
effective anount of an anti-CD40 nonocl onal anti body according to any of
clains 1-13 in the manufacture of a nedicanent for treating an autoi nmune
di sease. 25. The use of claim 24, wherein said autoi mune di sease is
selected fromthe group consisting of system c |upus erythenatosus,

aut oi rmune t hr onbocyt openi c
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purpura, Rheumatoid arthritis, multiple sclerosis, ankylosing spondyliti
nmyast henia gravis, and penphigus vulgaris. 26. Use of an effective anou
of an anti-CD40 nonocl onal antibody according to any of clainms 1-13 in
manuf acture of a medi canent for treating a cancer characterized by
expression of CD40. -132 27, Use of an effective anount of an anti-CD40
nonocl onal _anti body according to any of clains 1-13 in the manufacture
medi é@irmtsoreors | nhi biting a CD40 | i gandiemsichelatisdion®®40 si gnal i ng pat hway
a humaﬂmﬁﬁﬂo-expr@%&ﬂﬁ@mgelI. 28. An in vitro method fBQfB

| i gand- nedi ated CD40 signaling pathway in a human CD40-expressing cel
said nethod conprising contacting said cell wth an effective anpunt of

anti - CD40 nonocl onal INDICATIONS REBATING TH DEPOSITERIMICROORGANISMS 1- 13. 29. The

of claim27 or the nethod o@RgirmmmaEQGlmmmRmal d human CD40- expressi
cell is a normal human B cell or a malignant human B cell and said CD40

signaling pathway is B cell surviyairugfisAn in vitro method for identif
an antibody that has antagonist activity toward CD40-expressing cells,
conpri sing perform ng a corrpetl tive bindi ng assay with a nonocl onal
ant iMA0U e RN FAcEdiod lateld e dbpbsitad (mrbdranism or-biRer bioRgieal rterdl Tk SBHo e Gdsieipkbn oﬁﬁéﬁ&ﬁ@iﬂe i
conpri S:lmg an anti-CD40 antl body accordl ng to _any of clainms 1-13 and
phal maceut’t Cdalt dal 1 d.UI € Cdall I [ A O . II'IC IId.I"IIblL,CUl.I Cdl COUTI I l.I
cl ail f B'EENTWP@PED%’Q?'TE conposition is a li un Wd"@lﬂftﬂi"%‘}éﬂadfrvs %I
Ccomp Nangbfdgpostiontinstiiicer 1 N an anobunt to maintain the pH of the fornulation
range of about pH 5 AeticandlypeiCuliuké Collectio®3. The pharnmaceutical conpositid
claim 32, wherein said forrmulation further conprises an isotonizing age
in ammm%itmmﬁﬂndxn&@mﬁ@m&wﬁ on néar 1sotonic. 34. The
phar maceut i cal corrpq n of [ m 33, wherein said isotonizing agent
sodifjum chl ori de, sabgn % being present in said fornulation
entration of ab S@00 mv -133 35. The pharmaceuticd

conmposi tion of claim 34, wher el n said sodium chloride is present is sai
for i i it 150 M 36, The pharmaceutical |
jt ; Asgpssio r.;
co 8@‘??"?"% of any q?%e&émﬁe'r%(ﬁ? 32 t g AgEsO e BTA5542
C. ADDITIONAL INDICATIONS (leave biank if not applicable) This information is continued on an additional sheet |_]

Page 22, line 20; page 75, fine 11; page 142 line 9

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicafors are not for all designafed States)

E. SEPARATE FURNISHING OF INDICATIONS {leave blank i nof applicable)

The indications listed befow will be submitted to the Intemnational Bureau later (specify the general nalure of the indications e.g., "Accession
Number of Deposit’}
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said buffer is selected fromthe group consisting of succinate, citrate, and
phosphate buffers. 37. The pharmaceutical conposition of claim 36, wherein
said fornmulation conprises said buffer at a concentration of about I mMto
about 50 mM 38. The pharnaceutical conposition of claim37, wherein said
buffer is sodiumsuccinate or sodiumcitrate at a concentration of about 5
mMto about 15 nmM 39. The pharnmaceutical conposition of any one of clains
32 t|awpiB@qt's sbgentel N sai d fornul ation furthaematbaigpidatoeld. a surfactant in an
anmoyrike refeer@en about PE2GIG7004 t o about 1.006 40. The phar rREJAISMAI conposiftion
of clarm 39, wherein said Surfactant 1s polySorbate 80, which is present in
said fornmulation in an anount from about 0.00 1%to about 0.5% -134

SEQUENCE LI STING <1 picAHUNS REBAPNGYOIEPOSTEPRIRROBRGANSA. Sang Hoon Long,

Li Lu, Xiaofeng Lugman, Mbigg RB WTE ha zaror, |sabel <120>
Ant agoni st Anti-CD40 Monocl ona Anﬁmt?gMS anﬁlﬁF/Et hods for Their Use <130>

PP20107. 004 (282916) <150> 60/ 565, BdfRyefdmal> 2004-04-27 <150> 60/ 525, 579
<151> 2003-11-26 <150> 60/517,337 <151> 2003-11-04 <160> 12 <170> FASt SEQ
for Wndows Version 4.0 <210> 1

A, The indications made below relate to the depostted microorganism or other biofogical material referred to in the description on page 18, tine
5

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet ]
Name of depository insfitution
American Type Culture Collection

Address of dapositary instituion {including postal code and country)

10801 University Bivd.
Manassas, VA 20110-2209 USA

Date of deposit Accession Number
17 September 2003 PTA-5543

€. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [

Page 22, line 20; page 75, line 11; page 127, line 15; page 142, line 10

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indicafors are not for alf designafed Stales)

E. SEPARATE FURNISHING OF INDICATIONS {leave biank if not appiicabie)
The indications listed below will be submitted to the International Burea later (specify fhie general nature of the indications e.g., “Accession

Number of Daposit'}

—————— For receiving Office use anly - For infernational Bureau use only —
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<211> 720 <212> DNA <213> Artificial Sequence <220> <223> codi ng sequence

for

(1)..

gtc

light chain of 12.12 human anti-CD40 anti body <221> CDS <222>
_(720) <400> 1 atg gcg ctc cot got cag ctc ctg ggg ctg cta atg etc tgg
tct 46 Mt Ala Leu Pro Al a Gin Leu Leu Gy Leu Leu Met Leu Trp Val Ser

iavlcﬁ-ui5 19

gt c
Pro
t at
Asn
cag
Lev
agt
Ser
ago
Val
act
Phe

t Q. t gatg tct cca etc tcc ctg acc
Ay Ser %@r %9' ﬁ%‘sllgﬁﬁ %Q {mgﬁ' ?@éﬁj‘ 4%?0 Leu ST LBUSA%, F?gz 25 30
ace C Cog gcc too atc tee tgc agg tee agt cag age 144 Val Thr

Tﬁﬁ Sé+ | le Ser cys Arg Ser Ser “&n Ser 35 40 45 ctc ctg
ag aac tat ttg gat tgg tac ctg cag aeg 192 Leu Leu Tyr Ser
y Tyr , : = g tay JJg cag tct cca
gtc ctg ate o) 220" 3™ Ser Pro G n Val
[l e Ser Lou EURDAYRAT TREA mswmmwm tc cot gac agg ttc
ggc ag“ﬁﬁﬁ'?@lgogd@%g‘nﬁé JRHE RUBPOSFES OHRA ‘%ﬁ-" X®§ Phe Ser dvy
Sly Ser Ay Thr Asp The I RTA01121 6 8 223v1l 85 90 95 aca ctg aaa ate
aga gtg gag got gag gat gt TERYTHNALIOGRM ac 336 Thr Lou Lys Ile Ser Arg
G u Al RCEWFTITHENASE OF AMORIINATBEPGYD ISS0RD PURASUANCTARULERR got cga caa
cca ttc act tM&BWWQ%&l!@WWWﬂ&AI a Arg Gn Thr Pro

Th I:N'P A llly As)c{rm 9 I\ép;mor Xéﬁ!’“)‘)

Chirgn

At Karen Van Note
4560 Horton Street
Emeryyilc, OA 94608

Depoilved va Behnlfof:  Chiron Corporedon

Flentifoation Hoference by Depoaitor: Patent Dapoxit Degignation
Mouse Hybridoma 131.2F8.5.9: CMGOHLAMT? PTA-S542
Moucs Hybridonw 153.8B22D1006,12,12: CMCCH 12656 PTA-5543

The deposits woro sesompanied hy: ___ 2 sdentific description _a proposed taxononie deseription indicated

Abave. mdwmmr&dvmwwmhMﬂmm Anthority and have
becu aceepted. -

AT YOURRRQUEST: X Wo will inform you of requcats for the strains for 30 yoacs.

‘The ytralny will be made avallable If a patent pitice signatory tv the Budapost Treaty cortifids onv's right to
recetve, or it a U.S. Patext iy isred witing the strainy, and AXCC iy iastructed by the Upited Statoq Patent &
Frademark Olfies ar the depositor to release said strains

If the culturas should dio or be dugiroyved uring the cffective term of the dapacit, it shafl be your
responsibility to repiaee them with Living cuttures of the same.

Tha straing wilf be maleteined for s period of st least 30 years from date of deposit, or five years afiar the
TUST recelt itquesy for a sample, whickever is longer. The Unitad States and many other sountries sve
signatory lo the Budapast Treaty,

Tkt viability of the enltures sited above wasx te3tcd Septomber 23, 2003, On that dats, the cultures wers
viable.

latcriational Depasitory Anthority: American Type Cultuve Collection, Manasas, VA 20110.2249 USA.
Signature of peryom haring anthoeity to represcat AYTCC:

Date: Outober 2, 2003

Bavio Harria, Patent Specialist, ATCC Patent Depository

cor Liss Alexander
Faf Docket or Cage Wa.: P20107.001

Recaived Mov-03-03 03:20mm Fram=510 923 4766 Yo-Intel lwgtual Propsst  Pagce 0DZ
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115 120 125 gtg gat atc aga cga act gtg got gca cca tot gtc ttc atc ttc cog
432 Val Asp Ile Arg Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro 130 135
140 cca tot gat gag cag ttg aaa tot gga act gcc tot gtt gtg tgc ctg 480 Pro
Per Asp Gu Gn Leu Lys Ser Gy Thr Ala Per Val Val Cys Leu 145 150 155 160
ctg aat aac ttc tat ccc aga gag gcc aaa gta cag tgg aag gtg gat 528 Leu Asn
Asn Phe Tyr Pro Arg Qu Ala Lys Val dn Trp Lys Val Asp 165 170 175 aac gcc
ctc caa tog ggt aac tcc cag gag agt gtc aca gag cag gac 576 Asn Ala Leu Gn
Per Ay Asn Ser An GQu Ser Val Thr Au Gn Asp 130 185 190 ago aag gac ago
acc tac ago ctc ago agc acc AHABRWHICHISQGLANARIDG24 Sec Lys Asp Per Thr Tyr
Ser Leu Ser Ser Thr Leu Thr Leu Set Lys 195 200 205 gca gac tat gag aaa cac
aaa gtc tat gceg thAﬂ%ﬁta%&xﬁs@a%—@]@«iO 8800l arfibdd tQﬁéEif@al‘}y bivds H s Lys Val
Tyr Ala Cys Au Val Thr Ais @n 210 215 220 ggc ctg ago tog ccc gtc aca sag
ago ttc adomagy2 ghEDdb.gvhegtintsaid antipdyd freq of si@aficagbagomisd adtplityThr Lys Per Phe
Asn Arg fly Qu Cys 225 230 235 ¢210> 2 c211> 239 <212> PRT <213>
Artificial Sequence ¢220> c223> Light chain of 12.12 human anti - CD40

anti body <4002 2 Mrhe Mofodinal Bitibodl af Saitn LOMhdeiH shidanlibatylion hiMaln Leu Trp
Val Per 15 10 15 Gy Ser Set Ay Asp Ile Val Met Thr Gn Set Pro Leu Per
Leu Thr 2@m#®d30 Val Thr Pro Gy Gu Pro Ala Per Ile Ser Cys Arg Per Ser

G n Ser

3. A monoclonal antibody according to claim 1 or claim 2, that is capable of
specifically binding to a human CD40 antigen expressed on the surface of a human
CD40-expressing cell, whereby, when said monoclonal antibody binds to the CD40
antigen expressed on the surface of said cell, the growth or differentiation of said cell 1s

inhibited.

4. A monoclonal antibody according to claim 3, wherein said antibody is
selected from the group consisting of the monoclonal antibody CHIR-5.9 (obtainable
from the hybridoma cell line deposited with the ATCC as Patent Deposit No. PTA-5542)
and the monoclonal antibody CHIR-12.12 (obtainable from the hybridoma cell line
deposited with the ATCC as Patent Deposit No. PTA-5543).

5. A monoclonal antibody according to claim 3, wherein said antibody is a
monoclonal antibody selected from the group consisting of:

a) a monoclonal antibody comprising a light chain variable domain
containing residues 44-54, 70-76 and 109-117 of SEQ ID NO:2;
b) a monoclonal antibody comprising a heavy chain variable domain
containing residues 50-54, 69-84 and 114-121 of SEQ ID NO:4;
c) a monoclonal antibody comprising a heavy chain variable domain
containing residues 50-54, 69-84 and 114-121 of SEQ ID NO:5;
d) a monoclonal antibody comprising a light chain variable domain
containing residues 44-54, 70-76 and 109-117 of SEQ ID NQ:6;
¢) a monoclonal antibody comprising a heavy chain variable domain
containing residues 44-54, 70-76 and 109-117 of SEQ ID NQ:7; and
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35 40 45 Leu Leu Tyr Ser Asn Ay Tyr Asn Tyr Leu Asp Trp Tyr Leu G n Lys 50
5560 Pro Ay Gn Per Pro dn Val Leu Ile Per Leu Ay Ser Asn Arg Ala 65
70 75 80 Ser Ay Val Pro Asp Arg Phe Per Ay Ser Ay Set Ay Thr Asp Phe 85
90 95 Thr Leu Lys Ile Ser Arg Val Gu Ala Qu Asp vVal Ay Vval Tyr Tyr 100
105 110 Cys Met G n Ala Arg Gn Thr Pro Phe Thr Phe Gy Pro Ay Thr Lys 115
120 125 Val Asp Ile Arg Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro 2
RTAO / 2168223v1 130 135 140 Pro Ser Asp GQu Gn Leu Lys Ser Gy Thr Ala Ser
Val Val Cys Leu 145 1SO 155 160 Leu Asn Asn Phe Tyr Pro Arg Gu Ala Lys

Val G@n Trp Lys ValfjAsp M&&T&auﬁlbo&ﬁaon%rmdgwm@vpcﬁeﬁ vhdiabldomater A n Gu
Ser Val Thr u G n Asp . 180 185 190 Ser Ser_Thr Tyr Ser Leu Ser Sur
Thr Leu Thr Leu SerCOE%m“&Q%IdE‘GDMZ% 7075]66?"@5189'#9'7 ofPEQUPNG8s Lys val Tyr

Ala Cys Qu V Pro Val Thr Lys Ser
Phe Asn Arg Ga%/r 'g’]uhoat/’glo%gga%%%ggéggr%%g%@gﬂﬁgsﬁ@%é’f‘ <212> DNA <213>
Artificial Sequence) <220mondt2@il Saibodygcansristnpceliglochdieamyabihdomainf 12. 12
human { anti-CD40 antibody (with |£|trons)
containing remdues 46-52,70-72 and 111-116 of SEQ ID NO:2;
b) a monoclonal antibody comprising a heavy chain variable domain
containing residues 45-51, 72-74, 115-120 of SEQ ID NO:4;
c) a monoclonal antibody comprising a heavy chain variable domain
containing residues 45-51, 72-74, 115-120 of SEQ ID NO:S;
d) a monoclonal antibody comprising a light chain variable domain
containing residues 46-52, 70-72 and 111-116 of SEQ ID NO:6;
e) a monoclonal antibody comprising a heavy chain variable domain
containing residues 45-51, 72-74, 115-120 of SEQ ID NO:7; and

f) a monoclonal antibody comprising a heavy chain variable domain

containing residues 45-51, 72-74, 115-120 of SEQ 1D NO:8.

6. A monoclonal antibody according to claim 3, wherein said antibody is a
monoclonal antibody comprising an amino acid sequence selected from the group
consisting of:

a) residues 21-132 of SEQ ID NO:2;

b} residues 21-239 of SEQ ID NO:2;

¢) SEQ ID NO:2;

d) residues 20-139 of SEQ ID NO:4;

¢) residues 20-469 of SEQ ID NO:4;

f) SEQ ID NO:4;

g) restdues 20-469 of SEQ ID NO:5;

h) SEQ ID NO:5;

i) residues 21-132 of SEQ ID NO:2 and residues 20-139 of SEQ ID NO:4;
j) residues 21-239 of SEQ ID NO:2 and residues 20-469 of SEQ ID NO:4,
k) residues 21-239 of SEQ ID NO:2 and residues 20-469 of SEQ ID NO:5;
I} SEQ ID NO:2 and SEQ ID NO:4; and

-128-



<400> 3

Ste
agg
at q
tca
atc
act
ggg
aag
480
acg
gtc
agc
acc
get
agt
cgc
cag
960
cct
t at
ate
ggc
cca
cag
cca
tgg
gcg
gca
atg
tcg

t ag
tcc
cac
t at
tcc
gag
cct

ggce

atg gag ttt ggg ctg agc tgg gtt ttc ctt gtt get att tta aga ggt 48
tgt cag gtg cag ttg gtg gag tct ggg gga ggc gtg gtc cag 96 cct ggg

ctg aga ctc tcc tgt yea gcc tct gga ttc ace ttc 144 agt age
tgg Stu ego cag get cca ggc aag ggg ctg 192 gag tgg gtg gca
gag gaa agt sat aga tac cat gca 240 gac tcc gtg aag ggc cga
aga gac aat tcc aag atc 288 acg ctg tat ctg caa atg aac ago
Sac acg got gtg 336 tat tac tgt gcg aga gat ggg ggt ata yea
gac tac 384 tgg ggc cag gga acc ctg gtc acc Stu tcc tca yea

432 cca h)cSBOIDING:26HE SBQIUEY:SCC get ago aag ago ace tot

aca gcg gcc ctg ggc tyc ctg gtc aag Sac tac ttc cue gaa cog gtg

gtg
cta
age
aag
gga
cca
cce
gca

tcg tgg aac tca ggc gee ctg act agc ggc gtg cac ace ttc 576

cag tog tca : Cl.Ci: ot 624 ..acc. gt g
ttg gg?' accA%ggmg%Ogla[ %@mé@g aﬁcégdl'%@ Cgafg'é 36 ?’geggrgial%%élbggbl%cc
gingprgalon#l agtibgly @hiprigaik agagimogid/sdquerke selg@ed fag thdarogpg agg
ago cag gat cag cgc tcc 768 tgc ctg Sac Sea tcc egg eta tgc
gGgne¥E8®ha ggc 816 agg ccc cgt ctg cut ctt cac cog gag gcc

act cat 8§)4 r&f&ueﬁ‘ﬂl?ﬂé’f%@lﬂ%:ﬁ“ ctg get ttt tcc cca ggc

912 <cag get agg tgc ccc

ccc ‘agg ccc tgc aca caa agg ggc

tgg got cag atcrdsgiuecabh?@hgl $Q IDMNO:6pg gga gga ccc tgec ccc tga

aag
etc

ttg
etc

agg
cac
agg
acg
tgg
cgt

Sea
aga

ccc acc
ctc caa
tga caa
gcc ctc
aca ggc
ctg aac
aca ccc
tga gcc
agg tgc
acc gtg
agg agt
aaa cca

8.

cca aaa ctc tcc act ccc tca get ogg aca 1056
gﬁl Sgglgﬁﬁo c tcc Cad tct tct etc tgc aga 1104 gcc

a3y tGaReas0-34Y ofSISQIBN@YY cCcC agg taa 1152 gcc age
cag ctc aag gcg gga cag gtg ccc tag 1200 agt agc ctg

cet wyislueny-474otEQ ANQG:t cca 1248 cut cca tot ott

tce Sac cgt cag tct 1296 tcc tct too ccc caa

tgh %ggIﬁggoigc gga ccc 1344 dig agg tca cat goy tgg

agy a&ghase0-avrgoft BNO:gtca agt tca act ggt acg tgg

ata atg cca %ga 144 caa ago cgc ggg agg agc agt aCa
88

t § SER BLYOu tcc tca ccg too tgc ace agg act ggc
? C)f ?%g%%?%?—139Hf‘SE@QthI\%:6%ﬁ§reasi:0%e§l§@-lgr?8f $66 153D G¢¢C

j)  residues 21-239 of SEQ ID NO:6 and residues 20-474 of SEQ ID NO:7,;
k) residues 21-239 of SEQ ID NO:6 and residues 20-474 of SEQ ID NO:8
) SEQ ID NO:6 and SEQ ID NO:7; and

m) SEQ ID NO:6 and SEQ ID NO:8.

A monoclonal antibody according to claim 3, wherein said antibody is

selected from the group consisting of:

a) a monoclonal antibody that binds to an epitope capable of binding
the monoclonal antibody CHIR-5.9 or CHIR-12.12;

b) a monoclonal antibody that binds to an epttope comprising
residues 82-87 of the human CD40 sequence shown in SEQ ID NO:10 or
SEQ ID NO:12;

c) a monoclonal antibody that binds to an epitope comprising
residues 82-89 of the human CD40 sequence shown in SEQ 1D NO:10 or
SEQ ID NO:12; and

d) a monoclonal antibody that competes with the monoclonal

antibody CHIR-5.9 or CHIR-12.12 in a competitive binding assay.
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tat
gtt
ttc
etc
gca
agt
999
528
ccg
cce
agc
gtg
agt
tct
tct
agg
1008
Cct
caa
cca
cat
cct
aac
tgg
acg
aca
tga
cca

ggce
ata

acc
aga
cot

acc

ggce

get
t 00
aac
tct
ccce
gcc

ggg
tgc



CCa

egg
cct
gag
t at
aacC
tat
tca
acg

I'le

aag
ctc
aca
gag
cce
tac
ago
tgc
cag

Leu
Val

Phe
Lys
Tyr
Aso
Asp
Ay

cca
ggc
g99
atg
ago
aag
aag
tcc
aag

Ar
Vgﬁ‘
Thr
Ay

S "\
Tran

aag
cca
cag
acc
gac
ace
ctc
gtg
age,

Ay

Phe
Leu

gtg
ccc
ccc
aag
atc
acg
acc
sty

gga ccc
tct gcc
cga gas
aac cag
gcc gtg
cct ccc
gtg gac
cat gag

gtg
ctg
CcCa
gtc
gag
gtg
sag
gut

ggg
aga
cag
ago
tgg
ctg
ago
ctg

tgc gag ggc cac atg Sao aga 1632 ggc
gtg ace gut gta cca acc 1680 tct gtc
gtg tac acc ctg ccc 1728 <cca tcc egg
ctg acc tgc ctg 1776 gtc aaa ggc ttc
gag ago aat 1824 ggg cag ccg gag aac
gac tcc 1672 Sac ggc tcc ttc ttc ctc
agg 1920 tgg cag cag ggg aac gtc ttc
1968 3 RTAOL172166223v1l cac aac cac Lac

ct € The endhbelohfllanfb@iyddth ddife ARKD witrelPaid <211> 469
<212> PRT <213> Artifioci al antibCllydTanpPreolity dlaht; witretn sai

1510 15 Vval
Gn 20 25 30 Pro Sly Arg Ser Lea Arg Leu Ser Cys Ala Ala Ser

35 40 45 Ser

Sequence

ant i - CD40 mefoclsoahantibadyobinds

Heavy chain of 12.12 human

man ¢ Hfandpen wish aiseffinity fKikof leastl6V Val Al a

Gn

Cys G@n Val Gn Leu Val Gu Ser dy Ay

Set Tyr Ay Met Hs Trp Val Arg Gn Ala Pro

50 55 60 Gu Trp Val Ala Val Ile Set Tyr Qu Ju Ser Asn
H s A d90- 65 The monoglgnal ggbaglyrof whuim 9y whepeip sajdgmennslopal antibediser Ar g

RHE e CPgRatieon Bl o Al e O AR I M Y 3 6% e

Pro Asp Tyr
11.

monoclonal antibody is an antigen-binding fragment of said anti-CD40 monoclonal

115 120 125

The monoclonal antibody of any preceding claim, wherein said

antibody, where the fragment retains the capability of specifically binding to said human

CD40 antigen.

12.

The antigen-binding fragment of claim 11, wherein said fragment is

selected from the group consisting of a Fab fragment, an F(ab'), fragment, an Fv

fragment, and a single-chain Fv fragment.

13.

monoclonal antibody is produced in a CHO cell line.

14,
encodes an amino acid sequence selected from the group consisting of:
a) residues 21-132 of SEQ ID NO:2;

b) residues 21-239 of SEQ 1D NO:2;

¢)  SEQID NO:2;
d} residues 20-139 of SEQ ID NO:4;
e) residues 20-469 of SEQ ID NO:4;
f) SEQ ID NO:4;
g) residues 20-469 of SEQ ID NO:5;
h) SEQ ID NO:5;
1) residues 21-132 of SEQ ID NO:6;
i) residues 21-239 of SEQ 1D NO:6;

The monoclonal antibody of any preceding claim, wherein said

An isolated nucleic acid molecule comprising a polynucleotide that
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Trp
Pro
160
175
185
200
215
225
Leu
Thr
Val
Ay
Asn
Gn
Al a
Pro
Met
Pro

Ay
Ser

Gln Gy Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys fly 130 135 140
Val Phe Pro Leu Ala Pro Ala Ser Lys Ser Thr Ser Ay @Ay 145 150 155

Thr Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val 165 170
Thr Val Ser Trp Asn Ser Ay Ala Leu Thr Ser Gly Val His Thr Phe 180

190
205
220
230
245

Pro Ala Val Leu A n Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val Val 195
Thr Val Pro Ser Ser Per ten Gy Thr A n Thr Tyr Ile Cys Asn Val 210
Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Qu Pro Lys

235 240 Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Qu
250 255 Lek) G ySEQYDRO:6Ser Val Phe Leu She Pro Pro Lys Pro Lys Asp

260 265 270 Ley Met 1J.e r.Ar u Val Thr Cys Val Val Val Asp
275 280 285 S&r Hi @S@Eﬁ%i’sbﬁ#}gfé%lﬁ%: 'Lys Phe Asn Trp Tyr Val Asp

Val

Ser
Asp
Leu
Arg
Thr
Ser

290 295 300y)d urey,ahesl-jjgs479;sd'fgﬁ\931[nq@;}lihr Lys Pro Arg Gu Au Gn Tyr
305 310 315 320 Thr/}%r Arg Val Val ’Ser Val Leu Thr Val Leu His

Trp Leu 3250830 3BGIDAMA7Fy Lys Au Tyr Lys Cys Lys Val Ser Asn Lys
Pro Ala 340 345 350 Pr.o.Jl| i Jhr 1le Set Lys Ala Lys Gy Gdn
Gu Pro 35% 360868 #@IS%@P}#H’ 128 Pro Pro Ser Arg Gu Qu
Lys Asn G np)370 SFO 188¢0n:gval Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr
Asp Ile Ala 385 390 395 400

15. A hybridoma cell line capable of producing the monoclonal antibody of

any of claims 1-10.

16. Use of an effective amount of an anti-CD40 monoclonal antibody
according to any of claims 1-13 in the manufacture of a medicament for inhibiting growth

or differentiation of a normal human B cell.

17. An in vitro method for inhibiting growth or differentiation of a normal
human B cell, comprising contacting said B cell with an effective amount of a human

anti-CD40 monoclonal antibody according to any of claims 1-13.

18. Use of an effective amount of an anti-CD40 monoclonal anti- antibody
according to any of claims 1-13 in the manufacture of a medicament for inhibiting
proliferation of a normal human B cell, wherein said proliferation is augmented by the

interaction of a CD40 ligand with a CD40 antigen expressed on the surface of said B cell.

19. An in vitro method for inhibiting proliferation of a normal human B cell,
wherein said proliferation is augmented by the interaction of a CD40 ligand with a CD40
antigen expressed on the surface of said B cell, said method comprising contacting said B
cell with an effective amount of an anti-CD40 monoclonal antibody according to any of

claims 1-13.
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Val Gn Trp Gu Ser Ass Ay Gn Pro Gu Asn Asn Tyr Lys Thr Thr 405 410 415
Pro Pro Val Leu Asp Ser Asp Ay Sur Phe Phe Leu Tyr Ser Lys Leu 420 425 430
4 RTA01/2168223vl Thr Val Asp Lys Ser Arg Trp Gn Gn Ay Asn Val Phe Ser

Cys Per 435 440 445 Val Met Hs GQu Ala Leu H's Asn H's Tyr Thr G n Lys Ser
Leu Ser 450 455 460 Len Ser Pro Gy Lys 465 <210> 5 <211> 469 c¢212> PRT
<213> Artificial Sequence <220> <223> Heavy chain of variant of 12.12 hunan
anti-CD40 antibody <400> 5 Net GQu Phe Gy Leu Per Trp Val Phe Lou Val Al a
Ile Lea Arg Gy 15 1015 Val Gn Cs Gn Val Gn Leu Val Qu Per dy Ay

Ay Val Val G720 @& X ffebtivd smadingof i@ ankiaTD4Y sohSdlodaehntByd@y Al a Al a Per
Gy Phe Thr Phe 35 40 45 Ser Ser Tyr Ay Met H's Trp Val Arg G@n Ala Pro

Ay Lys Grégordiig tosgynbclgns g imthg m?apfapaugp af mediganmest forymhibitige g u Per Asa
Arg Tyr H atLys Gy Arg Phe Thr Ile Per Arg
Asp Asn Pherrﬁleggpﬁol(agc%‘% %E’ngls lﬁ%ﬁmﬁ‘ev yr 'Lev G n Net Asn Per Leu Arg Thr
Gn Asp Thr Ala vVal 100 105 110
21.  Use of an effective amount of an anti-CD40 monoclonal antibody
according to any of claims 1-13 in the manufacture of a medicament for inhibiting growth

of cancer cells of B cell lineage.

22.  An in vitro method for inhibiting growth of cancer cells of B cell lineage,
comprising contacting said cancer cells with an effective amount of an anti-CD40

monoclonal antibody according to any of claims 1-13.

23, The use of claim 21 or the method of claim 22, wherein the cancer is
selected from the group consisting of non-Hodgkins lymphoma, chronic lymphocytic
leukemia, multiple myeloma, B cell lymphoma, high-grade B cell lymphoma,
intermediate-grade B cell lymphoma, low-grade B cell lymphoma, B cell acute

lympohoblastic leukemia, myeloblastic leukemia, and Hodgkin’s disease.

24.  Use of an effective amount of an anti-CD40 monoclonal antibody
according to any of claims 1-13 in the manufacture of a medicament for treating an

autoimmune disease.

25.  The use of claim 24, wherein said autoimmune disease is selected from the
group consisting of systemic lupus erythematosus, autoimmune thrombocytopenic
purpura, Rheumatoid arthritis, multiple sclerosis, ankylosing spondylitis, myasthenia

gravis, and pemphigus vulgaris.
26.  Use of an effective amount of an anti-CD40 monoclonal antibody

according to any of claims 1-13 in the manufacture of a medicament for treating a cancer

characterized by expression of CDA40.
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Tyr Tyr Cys Ala Arg Asp Ay Ay Ile Ala Ala Pro Ay Pro Asp Tyr 115 120 125

Trp
pro
160
175
185
200
215
225
Lou
Thr
Val
dy
Asn
Gn
Al a
Pro
Met

dy

G@n dy Thr Leu Val Thr Val Per Per Ala Per Thr Lys Ay 130 135 140

Per Val Phe Pro Leu Ala Pro Ser Per Lys Per Thr Per Ay Ay 145 150 155
Thr Ala Ala Leu Gy Cys Lou Val Lys Asp Tyr Phe Pro Qu Pro Val 165 170
Thr Val Per Trp Asn Per Ay Ala Lea Thr Per Gy Val H's Thr Phe 180

190
205
220
230
245

260 2Srdayyrolaay OR@I@lmﬂ
275

Val
Ser

Asp Trp Lea 325 330 335 Asn (d

Leu
Arg
Thr

Pro Ala Val Leu A n Per Per Ay Leu Tyr Ser Lev Per Per Val Val 195
Thr Val Pro Per Per Ser Leu Ay Thr Gn Thr Tyr Ile Cys Asn Val 210
Asn His Lys Pro Per Asn Thr Lys Val Asp Lys Arg Val Qu Pro Lys

235 24fy, PaUseféf&nASfacthaés&mmm ¢ a9 afiICSABmbldIdaPagbsdyr 0 Ala Pro Glu
250 255 Leu glPro Ser Val Phe Leu The Pro Pro Lys Pro Lys Asp

Suy thapygngfaeturerof agnediogmentfor igybitivgRr val Val Asp

Per r Val As
2689 gl TR0 SRR et AT o0 Ry
305 310 315 320 Thr Tyr Arg VaI VaI Ser VaI Leu Thr Val Lea H s
Lys Qys s Val Per Asn Lys
Pro Al 34@n§n\3ﬂswﬂmdofon lb@ms 19@4&ﬁgandrr@ec§étﬁd Ogtgpalises @y A n

%@h%}gm @ﬁ%@(@%ﬁg E’xfsr%sﬂlg\{@fl, I metRSd dipriidy PhBichifg safd &G U G u

with an effective amount of an anti-CD40 monoclonal antibody according to any of

claims 1-13,

29.  The use of claim 27 or the method of claim 28, wherein said human
CD40-expressing cell is a normal human B cell or a malignant human B cell and said

CD40 signaling pathway is B cell survival.

30.  An invitro method for identifying an antibody that has antagonist activity
toward CD40-expressing cells, comprising performing a competitive binding assay with a

monoclonal antibody according to any of claims 1-13.

31. A pharmaceutical composition comprising an anti-CD40 antibody

according to any of claims 1-13 and a pharmaceutically acceptable carrier.

- 32, The pharmaceutical composition of claim 31, wherein said composition is
a liquid pharmaceutical formulation comprising a buffer in an amount to maintain the pH

of the formulation in a range of about pH 5.0 to about pH 7.0.

33.  The pharmaceutical composition of claim 32, wherein said formulation
further comprises an isotonizing agent in an amount to render same composition near

isotonic.
34.  The pharmaceutical composition of claim 33, wherein said isotonizing

agent is sodium chloride, said sodium chloride being present in said formulation at a

concentration of about 50 mM to about 300 mM.
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5 RTAO1l 2168223v1 Val Ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp
lle Ala 385 390 395 400 Val Qu Trp Gu Ser Asn Ay An Pro Gu Asn Asn
Lys Thr Thr 405 410 415 Pro Pro Val lieu Asp Ser Asp Gy Ser Phe Phe
lieu Tyr Ser Lys Lea 420 425 430 Thr Val Asp Lys Ser Arg Trp G n Gn Gy

Tyr

Asn
Tyr

5.9
Leu
Adn
Set
Leu
Tyr
Ay
Al a

Val
Thr

Leu
Pro
Cys
Asn
Lys
Ser
du

Phe Set Cys Set 435 440 445 Val Met Hs Qu Ala Leu H's Asa Hi' s
G n Lys Ser Lev Ser 450 455 460 Lou Ser Pro Gy Lys 465 ¢210> 6
<211> 239

<212> PRT <213> Artificial Sequence <220> c223> Light chain of
human anti-CD40 anti body <400> 6 Met Ala Lei lieu Ala G n Leu Lev Gy

dy. Val Tyr
36. y The pharmaceu¥lcal composition of any one of claims 32 to 35, wherein

said buffer is selected from the group consisting of succinate, citrate, and phosphate
buffers.

37.  The pharmaceutical composition of claim 36, wherein said formulation

comprises said buffer at a concentration of about 1 mM to about 50 mM.

38.  The pharmaceutical composition of claim 37, wherein said buffer is

sodium succinate or sodium citrate at a concentration of about 5 mM to about 15 mM.

39.  The pharmaceutical composition of any one of claims 32 to 38, wherein
said formulation further comprises a surfactant in an amount from about 0.001% to about
1.0%.

40.  The pharmaceutical composition of claim 39, wherein said surfactant is

polysorbate 80, which is present in said formulation in an amount from about 0.001% to

about 0.5%.
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Met Lev Trp Val Pro 1 5 10 15 Gy Ser Ser Ay Ala Ile Val Mt Thr
Pro Leu_Set Ser Pro 20 25 30 Val Thr Leu Ay Gn Pro Ala Ser
Arg Sep3ser Thg phasmaceutical gompgsitienofghaimy4s wheieinsaid @dumnn Thr Tyr

pisElopBY szl 1 i it P corchfindiol cElbulifo S A8 W75 Phe ser
Ay Alia Gly Thr Asp Phe 85 90 95 Thr Lei Lys Ile Ser Arg Val
Asp Va

Il e
Ile

du



100
115
130
145
Asp
Asp
Lys
Hi s
Cys

105 110 Cys Met dn Val Thr G n Phe Pro Hs Thr Phe Ay Gn Ay Thr Arg

120 125 Leu Qu lle Lys Arg Thr
135 140 Pro Ser Asp Gu dn Leu
150 155 160 Lou Asn Asn Phe Tyr
165 170 175 Asn Ala Leu G n Ser
180 185 190 Ser Lys Asp Ser Thr

Val Ala Ala Pro Ser Val Phe Ile Phe Pro
Lys Ser Ay Thr Ala 5er Val Val Cys Lou
Pro Arg Gu Ala Lys Val Gn Trp Lys Val
Gy Asn Ser An Qu Ser Val Thr u Gn
Tyr Ser Leu Ser Ser Thr Lev Thr Leu Ser

195 200 205 Ala Asp Tyr du Ly&B@ﬁ%ﬂﬁﬁgl Tyr Ala Cys Gu Val Thr

Gln 210 215 220 dy Lau Ser Ser
225 2301285 chen? Id3-1h <211, 474

al Lys Ser Phe Asn Arg Ay Gu
<212> PRT <213> Artificial Sequence

<220> <223> Heav$umshaitebgkh5. 9 human anti-CD40 anti body <400> 7 Net Gy Set
Thr Ala Ile Leu Afa f8d H%€Yy Lea Ala Val Leu A@n dy 15 10 15 6

Lys
Phe
Leu

RTAOLI 2168223v1 9. Ala Gu Val
iy

20 25 30 Pre

y, Adn Leu Val Gn Ser fly Ala Qu Val Lys
}Lim@%r Leu Lys lie Ser Cys Lys Ay Ser Ay Tyr Ser

35 40 45 Thsvabesfadyhestbrp Ile Ay Trp Val Arg G n Met Pro Ay Lys Gy

50 55 60 zaror, Isabel

<120> Antagonist Anti-CD40 Monoclonal
Antibodies and Methods for Their Use

«130> PP20107.004 {(28291s)

<150= 60/565,710
<l51> 2004-04-27

<150> 60/525,579
«151= 2003-11-26

<150> 60/517,337
«<15i> 2003-11-04

<l60> 12

<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 720

<212> DNA

«213> Artificial Sequence

220>

«223> Coding sequence for light chain of 12.12 human

anti-CD40 antibody

<221s COS
«222> (1} ...{720)

<400= 1

atg gcg cte oot got cag cte ctg ggg ctg cta atg cte tgg gtc tet 48
Met Ala Leu Pro Ala Gln Leu Leu Gly Leu Leu Met Leu Trp Val Ser

1 S

i0 15

gga toc agt ggg gat att gtg atg act cag tet ¢ca ¢te tee ctg ace =2-1
Gly Ser Ser Gly Asp Ile Val Met Thr Gln Sexr Pro Leu Ser Leu Thr

20

25 30

gte acc cct gga gag ccg goc toc ate toce tge agg toe agt cag age 144
Val Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser

35 40

45

ctc ctg tat agt aat gga tag aac tat ttg gat tgg tac ctg cag aag 192
Leu Leu Tyr Ser Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys

50 55

&0

cca ggg cag tcet cca cag gte ctg ate tet ttg ggt tet aat cgg goco 240
Fro Gly Gln Ser Pro Gln Val Leu Ile Ser Leu Gly Ser Asn Arg Ala

65 70

75 80

tee ggg gto coct gac agg tto agt gge agt gga tca gge aca gat ttt 288
Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe

RTAQ1/2168223v1



Pro
- Thr
Tyr
Tyr
Al a
160
175
185
200
215
225
Cys
Pro
Cys
Asn
Arg
Leu

Trp Mt Ay Ile lle Tyr Pro Ay Asp Ser Asp Thr Arg Tyr Ser 65 70 75 80
Ser Phe A n Gy An Val Thr Ile Ser Ala Asp Lys Set Ile Ser 85 90 95

Ala Tyr Leu Gn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met 100 105 110
Tyr Cys Ala Arg Gy Thr Ala Ala Gy Arg Asp Tyr Tyr Tyr Tyr 115 120 125
Gy Met Asp Val Trp Gy @n @y Thr Thr Val Thr Val Her Her 130 135 140
Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro Ala Ser Lys 145 150 155

Y 8% g0 Xt
Set Thr Ser Ay Ay Thr Ala Ala Leu"dy Cys Leu Val’ Lys Asp Tyr 165 170

Phe Prqc@digRag a¥alagdhiga \@h R8gctrgAsR Relggd el deU Thy get 180
190 Gy T§a|Le‘{gr|iIa_l§sEhé :iglaexggruaug?a g\?alelﬁeupéim ?gﬁtVaSETyrG‘yy‘ Leu Tyr Ser 195

205 Leu Ser Ser Wal Val Thr Valio%Pro Ser Set Se¥itLeu Ay Thr G n Thr 210
220 Tyr_ lle s Asn Val Asrtl Hi s, LystPro Her Asn Thr Lys Val Asp Lys
230 258 ot Afh TSGR LSO AR 9 1 OF pro pro
245 250 255 Rre Ala Pro uieu Leu Ay yi2Bro"Her Val Phe Leu Phe Pro
260 265 270 Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro GQu Val Thr
275 28@t288t aValao¥alga \igk sAgpcVaicaSer Yot grtd e Agp Procc@ u4Mal Lys Phe
Trp 290 V29H5=BJA® ATgArydir ASp "&r\Alyamo det YWAIPhR 4o AR BPa Lys Thr Lys Pro
Gu 305 318315 320 Qu'&n Tyr Asn Ser**thr Tyr Arg Val Val Ser Val

Thr Val cjeguzcg’%ét 3_139 c§§5:tg aaa tct gga act goc tet gtt gkbkg tge ctg 480
Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu

145 150 155 160

ctg aat aac ttc tat coc aga gag goc aaa gta cag tgg aag gtg gat 528
Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp
165 170 175

aac gec cto caa teg ggt aac toc cag gag agt gtce aca gag cag gac 576
Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp
180 185 190

agce aag gac agc acc tac agce ckc age agc acc <tg acg ctg age aaa 624
Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
155 200 205

gca gac tac gag aaa cac aaa gbc tac goo tge gaa gtc acc cat cag 672
Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu val Thr His Gln
210 218 220

gge ¢bg agc teog coc ghe aca aag agc tte aac agg gga gag tgt tag 720
Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys *
225 230 235

210> 2

«211= 238

«212» PRT

<213> Artificial Sequence

<220>
223> Light chain of 12.12 human anti-CD40 antibody

«400> 2
Met Ala Leu Pro Ala Gln Leu Leu Gly Leu Leu Met Leu Trp Val Ser
1 5 10 15
Gly Ser Ser Gly Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Thr
20 25 30
val Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser
35 40 45
Leu Leu Tyr Ser Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys
30 5% 60
Pro Gly Gln Ser Pro Glm Val Leu Ile Ser Leu Gly Ser Asn Arg Ala
6% 70 75 80
Ser Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 80 95
Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr
100 105 110
Cys Met Gln Ala Arg Gln Thr Pro Phe Thr Phe Gly Pro Gly Thr Lys
11% 120 125
val Asp Ile Arg Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro

2
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Hs Gn Asp Trp Leu Asn Ay Lys GQu Tyr Lys Cys Lys

Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser

“Met Thr Lys Asn A n Val Ser Leu Thr Cys Lou Val
400 Pro Ser Asp Ile Ala Val GQu Trp Au Her Asn Gy Gn Pro Gu Asn 405 410
415 Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser As Ay

425 430 Leu T 13§e u 35v S%"r”
440 445 Val;pne HEP ééy J“ﬂe YpTh (fl

455 460 A nueuyssnSem mUTﬁeﬁmLm_i, cﬁar mBr g;sGbayL é;ya5n$6£ys4\m Adp2

Lys
Gn Pro Arg Gu Pro @n Val Tyr Thr Leu Pro Pro Ser
Lys

Val
Ala Lys Ay 355 360 365

Her

Asn 340 345 350

Arg Gu @u 370 375 380

v.-ﬂi

Se
n

Gy Phe Tyr 385 390 395

r Phe Phe 420

G@n Sly Asn 435
Sa His Tyr Thr 450
10> 8 <211> 474

<212> PRT <213> Artifici®ss Sequence <220> 7 RTA01/2168223v1l <223> Heavy
chai n of varﬁsan?tlaoﬁe%m@ Ry fair‘?ﬁ&rchlACFlua?ﬁﬂ ‘ﬁéd@lﬂr@@@%ﬂ%t dy Ser Thr

Ala lle Leu
Val dn Leu

ool bt Al beved B0 o 510,18, var, s A2

o0 Ay du Set

Leu Lys Ile ﬁergs@@rmsl ﬁsYHlSeEysG’a)l ﬂ;sfrmse(fysma Va35‘1‘h4:0H145G1n

210 215
Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230
<210= 3
«211> 2016
<212 DHNA

<213> Artificial Sequence

«220>

235

«223> Coding sequence for heavy chain of 12

{ anti-CD40 antibody (with introns)

<400> 3

atg gag ttt ggg ckg age tgg gttt ttc ctt
gte cag tgt cag gtg cag ttg gkbg gag tct
cct ggg agg tee c¢tg aga ctc tec tgt gca
agt agc tat ggc atg cac tgg gtc cgc cag
gag tgg gtg gca gtt ata tca tat geag gaa
gac tec gtg aag ggce cga ttc acc atc tec
acg ctg tat ctg caa atg aac agc c¢tc aga
tat tac tgt gcg aga gat ggg ggt ata gea
tgg ggc cag gga acc ctg gte ace gte tco
cca tece gbe the ccc ctg geg coc get age
aca gcg goc ¢tg ggce tge ctg gbc aag gac
acg gtg tcg tgg aac tca gyge goec ctg ace
ccg got gte cta cag tec tca gga ckbc tac
acc gtg ccog tod age age ttg ggc acc cag
aat cac aag CcCC agc aac acde aag dgtg gac
cca goca cag gda ggg agg gtg tet goct gga
tge ctg gac gca tcee cgg cta tge agt coc
agyg ceoc egt ctg oct ctt cac cog gag goo
gct cag gga gag ggt ctt ctg gct ttt teco
cag gct agg tgc coC taa ¢ccc agg ccc tgce
tgg gct cag acc tgc caa gag cca tat cog
cct aag ccC a¢c cca aag goc asa cte tco
cct Ect ctc ctc cca gat tec agt aac tcoc
gco caa ate ttg tga caa aac toa cac atg
gcc agc cca gge cte goco ctc cag ctc aag
agt agc ctg cat cca ggg aca ggc ccc agoe
et cea tct ctt cot cag cac ctg aac tec
tee tet toc ccc caa aac cca agg ada ccc
ctg agg tca cat gog tgg tgg tgg acg tga
tca agt tca act ggt acg tgg acg gog tgg
Ccaa agc cgc ggg agg agce agt aca aca gca
toe tca ceg teo tge ace agg act ggc tga
gca agg tct <ca aca aag cof bec cag cce
coa aag cca aag gtg gga ccc gtg ggg tge
ggo cgg ¢ta gge Coda ¢CC tet goc ctg aga
tect gtc cet aca ggg Cag oCcCc Cga gaa cca
cca teg cgg gag gag atg acc aag aac cag
gte aaa gge ttc tat ccc agce gac ate geo
ggg cag C€cg dag aac aac tac aag ace acg
gac ggc tcc tto tte cke tat agc aag cto
tgg <cag <ag 9ggg aac gte ttc teca tge tec

RTA01/2168223v]

gtt
999
gcc
gct
agt
aga
act
gca
tca
aag
tac
age
tee
acc
aag
agce
agt
tct
cca
aca
992
act
caa
cco
gcg
¢gg
tgg
tca
gcc
agg
cgt
atg
cca
gag
gtg
cag
gtc
gtg
cct
acc

gtg

220

gct
gga
tct
ceca
aat
gac
gag
cCt
gca
agc
tte
ggc
cte
tac
aga
cag
cca
gecco
ggc
caa
gga
cce
teot
aco
gga
gtg
gag
tga
acyg
tgc
acc
gca
tcg
ggc
ace
gtg
age
gag
cee
gtg
atg

att
gg¢c
gg9a
ggc
aga
aat
gac
999
agt
acc
cce
gtg
agc
atc
gtt
gct
999
cge
tct
agg
cce
tca
tct
gtg
cag
ctg
gac
tete
aag
ata
gtg
agg
aga
cac
gct
tac
ctg
tgg
gtg
gac
cat

.12 human

tta
gtg
tte
aag
tac
tco
acg
cct
acc
tet
gaa
cac
agc
tge
ggt
cag
cag
sisle
999
ggc
tgc
gct
ctc
CC
gtg
aca
cgt
cge
ace
atg
tagg
agt
aaa
atg
gta
aco
acc
gag
ctg
aag
gag

aga
gtc
aCC
999
cat
aag
gCt
gac
aag
9499
ccg
acc
gtg
aac
gag
cgc
Cad
act
cag
agyg
cCC
cgg
tgc
agg
cecc
ogt
cag
gga
ctg
cCca
tca
aca
cCca
gac
cca
ctg
tge
age
gac
agc
gct

agt
cag
tLC
ctg
gca
atc
gtg
tac
gagc
g99c
gtg
tte
gtg
gtg
a9g
toe
93¢
cat
gca
tge
tga
aca
aga
Laa
tag
cca
tct
ccc
agy
aga
gcg
agt
tct
aga
acc
coe
ctg
aat
teoc
agg
ctg

48
96
144
192
240
288
33¢
384
432
480
528
576
624
672
720
768
gle
964
812
560
1008
1056
1104
1152
1200
1248
1296
1344
13582
1440
1488
1536
1584
1632
1680
1728
1776
1824
1872
1220
1568



Thr
Au
Pro
Thr
Tyr
Tyr
Al a
160
175
165
200
215
225
Cys
Pro
Cys
Asn
Arg

Ser Tyr Tip lle Ay Trp Val Arg Gn Met Pro Gy Lys Ay Leu 50 55 60
Trp Mt Ay lIle lle Tyr Pro Ay Asp Set Asp Thr Arg Tyr Ser 65 70 75 80
Ser Phe A n Ay A@n Val Thr Ile Ser Ala Asp Lys Ser Ile Ser 85 90 95

Ala Tyr Leu Gn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met 100 105 110
Tyr Cys Ala Arg Gy Thr Ala Ala Ay Arg Asp Tyr Tyr Tyr Tyr 115 120 125

fly Met Asp Val Trdp hr Val Thr Val Ser 130 135 140
Ser Thr T¥s G V°PrS ?é’y ca\?a‘i‘agp?% ‘ﬁ eU AT A ‘E?rgog%e?aas,egra Li& 145 150 155
Ser Thr Set Gly Gy Thr Ala Ala Lev Gly Cys Leu Val Lys Asp Tyr 165 170
Phe Pro<2@w4Pro Val Thr Val Ser Trp Asn Ser Ay Ala Lou Thr Ser 180

190 Gly ¥al> HF% Thr Phe Pro Ala Val Leu Gn Ser Ser Ay Leu Tyr Ser 195
205 Leu‘?%? E‘?érf Val Val Thr Val Pro Ser Ser Ser Lou Gy Thr Gn Thr 210
220 Tyr*Tre EyE RS VAI*"M&n His Lys Pro Ser Asn Thr Lys Val Asp Lys

230 235 240, Arg Val du Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro
245 250 25% HE¥v9 MNasn Braz2d2unbed speirc@oyafdiyod?r o Ser Val Phe Leu Phe Pro
260 265 270 Lys Pro Lys Asp Thr Lou Met IIe Ser Arg Thr Pro Gu Val Thr
275 280:%965* val Val Val Ser His, Gu Asp Pro du Val Lys Phe

Trp 290 2857800 Gllere\‘?a‘TTer Ph\?aie“dal %ﬁII Fi A% A¥a Lys Thr Lys Pro

Gu 305231843353 éiZ.OVal Gln Leu Val Glu Ser Gly Gly Gly Val val Gin
20 25 a0
Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Fhe Thr Phe
35 40 45
Ser Ser Tyr Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60
Glu Trp Val Ala val Ile Ser Tyr Glu Glu Ser Asn Arg Tyr His Ala
65 70 75 80
Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Ile
85 S0 95
Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Val
100 105 110
Tyr Tyr Cys Ala Arg Asp Gly Gly Ile Ala Ala Pro Gly Pro Asp Tyr
115 120 125
Trp Gly Gln Gly Thr Leu Val Thr val Ser Ser Ala Ser Thr Lys Gly
130 135 1490
Pro Ser Val Phe Pro Leu Ala Pro Ala Ser Lys Ser Thr Ser Gly Gly
145 150 155 160
Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
165 170 175
Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185 150
Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
155 200 205
Thr Val Pro Ser Ser Ser Lew Gly Thr @ln Thr Tyr Ile Cys Asn val
210 215 220
Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
225 230 235 240
Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255
Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265 270
Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
275 280 285
Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
290 295 300
Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
305 310 315 320
Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
325 330 335
Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
340 345 350
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
3550 360 365
Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln
370 375 380
Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Fro Ser Asp Ile Ala
388 350 395 400
Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
405 410 415
Pro Pro Val Leu Lsp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
420 425 430

RTA01/2168223v1



du
Hi s
Lys
Gn
Met
400
415
425
440
455

G n Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Lou Thr Val Leu 325 330 335
A@n Asp Trp Leu Asn Ay Lys Gn Tyr Lys Cys Lys Val Ser Asn 340 345 350
Ala Leu Pro Ala Pro Ile Gn Lys Thr Ile Ser Lys Ala Lys Gy 355 360 365
Pro Arg Gu Pro Gn Val Tyr Thr Leu Pro Pro Ser Arg Qu du 370 375 380
Thr Lys Asn G n Val Ser Leu Thr Q/s Leu Val Lys Ay Phe Tyr 305 390 395
Pro Ser Asp lle Ala Val Qu Trp. Ju Ser Asn Ay Gn Pro Qu Asn 405 410
Asn Tyr™EySiTHE Wrsﬁr%rgﬁ%’ VB St ARE Ser Pﬁgs%{ber@%f Tdr The The 420

430 LeU yIyT weSeki cLofs A8UsiioValn ASPrjeyfnrSel A0l fGdt Gn Gy Asn 435
445 Val PhgoSer Cys Ser Vads NEt Hs flu Aloa Leu H's Asn H's Tyr Thr 450
460 d nuebyserSere @ealySer Leu Ser Pro Gy Lys 465 470 8 RTAQ 2168223v1

<210> 9 <2143 612 <212> DNA <213> Honp sapi ens <220> <221> CDS <222>

(1)...

(812) <221> roisc feature <222> (0)...(0) <223> Codi ng sequence for

short isoformef shuman CD40 <400> 9 atg gtt cgt ctg cot ctg cag tgc gtc ctc

tgg

ggc tgc ih@- ekgy acc 48
«212> PRT
«213> Artificial Segquence

<220>
<223> Heavy chain of wvariant of 12.12 human anti-CD40
antibody

<400> 5
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Arg Gly
1 5 10 15
val Gln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln
20 25 30
Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45
Ser Sexr Tyr Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 58 &0
Glu Trp Val Ala Val Ile Ser Tyr Glu Glu Ser Asn Arg Tyr His Ala
65 70 75 80
Asp Ser Val Lys Gly Arg FPhe Thr Ile Ser Arg Asp Asn Ser Lys Ile
85 90 35
Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Val
100 105 ilo
Tyr Tyr Cys Ala Arg Asp Gly Gly Ile Ala Ala Pro Gly Pro Asp Tyr
115 120 125
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lysz Gly
130 138 149
Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
145 150 155 160
Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 170 175
Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185 150
Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val Val
195 200 205
Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
210 218 220
Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
225 230 235 240
Ser Cye Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255
Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265 270
Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val aAsp val
275 280 285
Ser His Glu &sp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Vval
280 295 3QQ
Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
308 310 315 320
Thr Tyr Arg Val Val Sexr Val Leu Thr Val Leu His Gln Asp Trp Leu
325 330 335
Agn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
340 345 350
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
355 360 365
Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln
370 375 380

RTAO1/2168223v]



Met
get
H s
agt
Cys
gag
Thr
aac
du

cgg
Adn

ggc
H s
tcg

gag
135
Pro
160
Cys
gat
Hi s

Val

gtc
Pro
cag
Cys
ttc
Au
aga
Thr
gtc
Adn
tgg
Cys
ccc
115
432
140

Cys

Arg Leu Pro Len
cat cca gaa cca
Gn Pro Pro Thr
tgc tgt tot ttg
Ser Leu Cys A n

T Bty tE B

1510 1s

Ser G n
du M

G@n Cys Val Lau Trp Gy Cys Leu Leu Thr

ccc act gca tgc aga gaa use-cag tac cta 96 Al a Val

Alla Cys Arg Gu Lys A n Tyr Leu 20 25 30 ata aac

tgc cag cca gga cag aaa ctg gtg 144 1Ile Asn

Pro Gy @n Lys Lau Val 35 40 45 agt gac tgc aca
ctt cot t9c qua 192 Ser Asp Cys Thr
‘?;X/\éald‘y)? TR }%0 5pl§ose§g%5995]§’

c cta gac acc tgg
Thr Trp Asn Arg

gag wGaukadrpl 8k §ACAHAG CAG QAOGluSeJn LU Rhgy L ey
Hs Cys Hs Gn Hss 65 70 75 80s10aaa tac tgc gae cac aac cta ggg ctt
cag UagPlae@ﬂngnl Epes288r Glysscfyfhe(he IgpTyRr ¢erAyy Ly Gy Leu Arg Val
c_acc tgt gaa gaa

ﬁfs Gu du dy Trp
Thr xﬂaQOMeU);ﬁsldaQ A1@0teu0Rg &%Q{Jsgﬁyrgﬁﬁ @Q:eLﬁsgéergﬁéa &g cac cgc tca tgc
AQu Ala Oss Gu Ser
120 UeR5sert ko Ggglygt ¢ aag cag att get aca ggg gtt tct gat acc atc tgc

l(;zlc iy Vagcgpﬁé &I ¢

ggc 384ascSer
Phe'®d y Val

%90 95

Lys An lle Ala Thr Gy Val

t ca

5268 A2

Cys Aal

cc a‘Pc?

%;r

Ser Asp Thr

Leu Hs Arg Ser Cys

Ile Cys

Ser Pro

Au 130

coo bye cca gtc ggc ttc ttc tcc sat gtg tca tet got ttc gaa use 480
Ser Ala Phe G u Lys 145 150 155

t gt cac<xact 2tgg aca agg too cca gga tcg get gag ago cot ggt ggt 528

Pro Mah. sl y Phe Phe Ser Asn Val

His Pro <ip> FRT Arg

Hi s

<400 6

Met Ala Leu
1

Gly Ser Ser

Val Thr Leu
35
Leu Val His
50
Pro Gly Gln
[
Ser Gly val

Thr Leu Lys

Cys Met Gln
115
Leu Glu Ile
130
Pro Ser Asp
145
Leu Asn Asn

Asn Ala Leu

Ser Lys Asp
185
Ala aAsp Tyr
210
Gly Leu Ser
225

«210> 7
«211> 474
«212>» PRT

Leu
Gly
Gly
Ser
Pro
Pro
Ile
100
Val
Lys
Glu
Fhe
Gln
130
Ser

Glu

Ser

Ser

Ala
=
Ala
Gln
Asp
Pro
Asp
85
Ser
Thr
Arg
Gln

Tyr
165
Ser
Thr
Lys

Pro

Pro Gy Ser Ala Qu Ser

Ser

Gln Leu Leu Gly Leu Leu Met

Ile
Bro
Gly
Arg
70

Arg
Arg
Gln
Thr
Leu
150
Pro
Gly
Tyr
His

Val
230

Val
Ala
Asn
55

Leu
Phe
Val
Fhe
Val
135
Lys
Arg
Asn
Ser
Lys

215
Thr

<213> Artificial Sequence

<220>

Met
Ser
40

Thr
Leu
Ser
Glu
Pro
120
Ala
Ser
Glu
Ser
Leu
200

Val

Lys

10
Thr Gln
25
Ile Ser

Tyr Leu
Ile Tyr
Gly Ser
g0
Ala Glu
105
His Thr
Ala Pro
Gly Thr
Ala Lys
170
Gln Glu
185
Ser Ser

Tyr Ala

Ser FPhe

Pro
Cys
Asn
Lys
75

Gly
Asp
Phe
Ser
Ala
155
Val
Ser
Thr
Cys

Asn
235

EFro
Arg
Trp
60

Phe
Ala
val
Gly
Val
140
Ser
Gln
Val
Leu
Glu

220
Arg

Leu
Leu
Ser
45

Leu
FPhe
Gly
Gly
Gln
125
Phe
Val
Trp
Thr
Thr
205

Val

Gly

<223> Heavy chain of 5.9 human anti-CD40 antibody

<400> 7

Pro Ay Gy 165 170 175
ccc cat €at> SFHLéYg! gaEUeP®Et gtt tgc cat cct oft ggt get ggt 576 Asp Pro
Lou Arng Asp Pro Val Cys His Pro Lou Ay Ala @y

223> Light chain of 5.9 human anti-CD40 antibody

Trp
Ser
30

Ser
Gln
Arg
Thr
Val
110
Gly
Ile
Val
Lys
Glu
130
Leu

Thr

Glu

Val
15

Ser
Gln
Gln
Arg
Asp
a5

Tyr
Thr
FPhe
Cvys
Val
175
Gln
Ser
His

Cys

Bro
Pro
Ser
Arg
Leu

80
Fhe

TyY
Arg
Pro
Leu
160
Asp
Asp
Lys

Gln

Met Gly Ser Thr Ala Ile Leu Ala Leu Leu Leu Ala Val Leu Gln Gly

1

RTAQ1/2168223v]

5

10
6

15



180 185 190 «ctt tat caa aaa ggt ggc caa gaa gcc aac caa tau 612 Leu Tyr
GnLys Ay Ay An Qu Ala Asn A n " 195 200 9 RTAO/2168223v1l <210> 10
<211>. 203 <212> PRT <213> Honp sapiens <400> 10 Met Val Arg Leu Pro Leu
Gn Cys Val Leu Trp Ay Cys Leu Leu Thr 1 5 10 15 Ala Val Hs Pro Gn Pro
Pro Thr Ala Cys Arg Gu Lys Gn Tyr Leu 20 25 30 Ile Asn Ser G n Cys Cys

Set Leu Cys gn Prg GG%EVG}nGlLys LellJ aIS % g%l gf'g el Asp Oys Thr G n Phe
Thr G u Thr & Y& 35% B o BVE" Sy 14 0 50Y55%60" Set Y&'W*Phe Leu Asp Thr
Trp Asn Arg @ WiJfivHes (oY SybiSe @eb dls SLys Gy r Ry 8Qr dey¥Sendyr Cys Asp Pro
Asn Leu Sly Leu Ang Val Gn An legs Gy Thr 85 9B 95 Set G u Thr Asp Thr
Il e Cys Thr T@ySedTur @p ISk \BITIP Niad ACy S1THet FrO0H1105=110 8er u Ala Cys Qu
Ser Cys Val eljf"HiMsterl Igerncyf,érs,er Pro _Sly 15 120 125 Phe Gy Val Lys
Gn Ile AlaSthr™8M Val "Ser Asy™ T A1 &°0ys™ &% 1307138 56 Pro Cys Pro Val
Gy Phe Phe p3elseAsRe V@h cBRlc1p8k1 Al h&eEa ik ryd4er 190 skd5 160 Cys His
Pro Trp Thr Arg Ser Proskly Ser Ala A woSer Pro Ay Ge 165 170 175 Asp Pro
Hi s H s LeuThr ¢lASpr Fl&r;? Na|Tre\fsr Hies Len gvEdda Gey PAbeil’h?Fya Met
185 11
Tyr Tyr Cys Ala Arg Gly Thr Ala Ala Gly Arg Asp Tyr Tyr Tyr Tyr
115 120 125
Tyr Gly Met Asp Val Trp Gly GIn Gly Thr Thr Val Thr Val Ser Ser
130 135 140
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ala Ser Lys
145 150 155 160
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
165 170 175
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
180 185 130
{ Gly val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
155 200 205
Leu Ser Ser Val Vval Thr val Pro Ser Ser Ser Leu Gly Thr Gln Thr
210 215 220
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
225 230 235 240
Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
245 250 255
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
280 265 270
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
275 280 285
Val Val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
290 295 300
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
305 310 315 320
Glu Gln Tyr Asn Ser Thr Tyr aArg Val Val Ser Val Leu Thr val Leu
325 330 335
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
340 345 350
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
355 360 365
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
370 375 380
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
385 320 395 400
Pro Ser Asp Ile Ala vVal Glu Trp Glu Ser Asn Gly Gln Pro S8lu Asn
405 410 415
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser FPhe Phe
420 425 430
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
435 440 445
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
450 455 460
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

«210> 8

«2]11> 474

«212> PRT

<213> Artificial Sequence

<220

RTA01/2168223v1



180 185 190 Leu Tyr Gn Lys Sly Ay dn Gn Ala Asn G n 195 200 <210> 11
<211> 634 <212> DNA <213> Hono sapiens <220> <221> CDS <222> (1)...(834)
<221> m st feature <222> (0). . (0) <223> Codi ng sequence for long isoform
of human CD40 <400> 11 atg gtt cgt ctg cct ctg cag tgc gtc etc tgg ggc tgc
ttg ctg acc 48 Net Val Arg Leu Pro Leu G n Cys Val Leu Trp Sly Cys Leu Leu

Thr 1 5 10 15 tc cat _cca.gaa .C cc act. tgc aga gaa aaa cag Lac
cta 96 Al a Vazl39 h%iblgﬁl‘b’“?;‘ﬁ rgtl)ag'%roof %’%rgu&f“éa 159%%9 Gn Lys Gn Tyr Len 20
25 30 ata aac agt cag tgc tgt tct ttg tgc cag cca gga cag aaa ctg gtg 144
Il'e Asn Set &opn>@ys Cys Ser Leu Cys Gn Pro Ay G n Lys Len Val 35 40 45

agt gac tgc YssaClyadert fhr %Iﬁabﬁua@@ beaa;%gkeucﬂa et leugelng@ity gas 192 Ser Asp
Cys Thr Gu,{?l]e Th j r . d en. Pr S y %:’5 55 60 age gaa ttc
eta gac ace aggcyasa}élaa%ggiL g%gegcgeu%aé flﬁcsega%y%l& Cgé‘cg 40°° 70 RTAO1l 2168223v1
5er G u Phe heusAs@riuldr dduprASiePsdy EdsUnyEhdiyHiss &St Gt Hs 65 70 75 80
aaa Lao tge gac ccss aac eta ggg ctd egg gte tag €ag aag ggc ace 288 Lys Tyr
Cys Asp Pro "ﬁ\ynigse@’rdlyﬂ BleeuGWr gPVEFIl ianclg fr‘f—‘tL?;SJ @yyLyPh$lv8Eu90 95

Glu Trp Met Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser
65 70 75 80
Pro Ser Phe Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser
85 a0 95
Thr Ala Tyr Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met
140 105 110
Tyr Tyr Cys Ala Arg Gly Thr Ala Ala Gly Arg Asp Tyr Tyr Tyr Tyr
115 120 125
Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr val Ser Ser
, 130 135 140
{ Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
145 150 155 160
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys aAsp Tyr
165 170 175
Phe Pro Glu Pro Val Thr vVal Ser Trp Asn Ser Gly Ala Leu Thr Ser
180 185 150
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
155 200 205
Leu Ser Ser Val val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
210 215 220
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
225 230 235 240
Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
245 250 255
Pre Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
260 265 270
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
275 280 285
Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
290 295 300
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
305 310 315 320
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
325 330 335
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
340 345 350
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Tle Ser Lys aAla Lys Gly
355 360 365
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
370 375 380
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
385 3%0 385 400
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
405 410 415
Asn Tyr Lys Thr Thr Pro Pro Val Leu Agp Ser Asp Gly Ser Phe Phe
420 425 430
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
435 440 445
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
450 455 460
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470

RTA01/2168223v1



tea
Thr
goo
du
cag
Al a
ttc
Asn
gag
Lys
t gt
Pro
ate
Phe
cca
Asn
gac
230
768
255
dy
gtg

gaa aca gac ace ate t9c acc tgt gas gaa ggc tgg cac tgt acg 336 Set Qu
Asp Thr Ile Cys Thr Cys Au GQu Ay Trp Hs Cys Thr 100 105 110 agt gag
tgt gag age tgt gte ctg cac ego tea tgc tug ccc ggc 384 Ser Au Ala Cys
Ser Cys Val Lou H's Arg Set Cys Set Pro Ay 115 120 125 1ttt ggg gtc aag
att get aca ggg qtt tot gat ace ate tgc gag 432 Phe Gly Val Lys Gn lle
Thr Ay VaI Ser Asp Thr Ile Cys G u 130 135 140 ccc tgc cca gtc ggc ttc
| ce aat tsqg tet get ttc gaa aaa 480 Pro Cys Pro Val Ay Phe he Ser
Val Ser Phe Gu Lys 145 150 155 160 tgt cac cot tog aca ago tgt
acc aaa gﬂ@:-ﬂifo@o @hdiend q @aaa cag 528 Cys His Pro Trp Thr Ser Cys @ u Thr
Asp Lou VaI VaI d n Gn 165 170 175 gca ggc aca aac sag act gat gtt gtc
ggt ccc at e ct9 576 Ala @y Thr Ann Lys Thr Asp Val Val Cys Qy
G n Asp ﬂjg >L§§1 190 aga gcc ctg gtg gtg ate ccc atc ate ttc ggg
etg ttt gcc ate 6 Arg Ala Leu Val Vval Ile Prolle Ile Phe Gy Ile Leu
Ala Ile 1272006 20&kuretc ttg gtg ctg gtc ttt atc aaa aag gtg get aag sag
acc sat 622> (ev..kou Val Leu Val Phe Ile Lys Lys Val Ala Lys Lys Pro Thr
210 215 9220~ £afingerwaedce CaE Ve &gowatf @wnc%%ag gag ate sat ttt ccc
720 Lys A.aPro Hs ProLys An Qu Pro Gn Qu Ile Ann Phe Pro Asp 225
235 240 ttcrsg,t EQf Q964 O glcg@csgtcgeég gRl c£CRPbG SR0 gRQ act tta cat
Asp LeuM Ca1Ghyy Set prANBeulTttn AfsavAl BeuPrs 83 ofd DevGan T Lou Hi s 245 250
gga tgc aa ccg gtc |ace cag gag gatloggc aaa gag agis cgc atc tea 816
Cys An Pro Val Thr G nccglgccAsg ga tgl‘cyésga%ali %%rcér gacl IL% Ser 260 265 270
<
cag gag %lﬁavﬁagi;tg;ﬁl g‘? Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu
25 30
ata aac agt cag tgc tgt tet ttg tge cag cca gga C¢ag aaa <tg atg 144
Ile Asn Ser Glo Cys Cys Ser Leu Cys Gln Pro Gly Gln Lys Leu Val
35 40 45
agt gac tgc aca gag ttc act gaa acg gaa tge c¢tt cct tgc ggt gaa 192
Ser Asp Cys Thr Glu Phe Thr Glu Thr Glu Cys Leu Fro Cys Gly Glu
50 55 £0
agc gaa ttc cta gac acc tgyg aac aga gag aca cac bgc cac cag cac 240
Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His Gln His
65 70 75 BO
aaa tac tgc gac coc aac cta ggg ctt ¢gg gtc cag cag aag ggc acc 288
Lys Tyr Cys Asp Pro Asn Leu Gly Leu Arg Val Gln Gln Lys Gly Thr
85 90 95
tca gaa aca gac acc atc tge acc tgt gaa gaa ggc tgg cac tgt acg 336
Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr
100 105 110
agt gag ge¢ tgt gag age tgt gtc ctg cac c¢ge tea tge tcg coco ggoe 384
Ser Glu Ala Cys Glu Ser Cys Val Leu His Arg Ser Cys Ser FPro Gly
115 120 125
ttt ggg gtc aag cag att get aca ggg gtt tet gat acc atc tgo gag 432
Phe Gly Val Lys Gln Ile Ala Thr Gly Val Ser Asp Thr Ile Cys Glu
130 135 140
cec tge cca gte gyge tbe tto toc aat gtg teoa tet get tte gaa aaa 480
Pro Cys Pro Val Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu Lys
145 150 155 160
kgt cac cct tgg aca agg tec cca gga tcg get gag age cct ggt ggt 528
Cys His Pro Trp Thr Arg Ser Pro Gly Ser Ala Glu Ser Pro Gly Gly
165 170 175
gat ccc cat cat ¢ttt cgg gat cct gtt bBEge cat cct ctt ggt gct ggt 576
Rsp Pro His His Leu Arg Asp Pro Val Cys His Pro Leu Gly Ala Gly
i8¢ 18% 150
ctt tat caa aaa ggt ggc caa gaa go¢ aac caa taa 612
Leu Tyr Gln Lys Gly Gly Gln Glu Ala Asn Gln +
195 200
9
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Val

Lys
Cys
H s
Adn
Trp
Cys
Asp
Ser
Lys
Cys
Phe

Gn du Arg Gn 275 <210> 12 <211> 277 <212> PRT <213> Honp sapi ens

<400> 12 Met Val Arg Leu Pro Lou Gn Cys Val Lou Trp Ay Cys Leu Leu Thr 1
510 15 Ala Val Hs Pro Gn Pro Pro Thr Ala Cys Arg Gu Lys A n Tyr Leu 20
25 30 11 RTAOvV2168223vl Ile Asn Ser G n Cys Cys Ser Leu Cys G n Pro Ay An

Leu
Ay
Adn
Lys @
H s
Ser
Thr
Al a

Val
du
H| S

Q/s
Pro
Ile
Phe
Leu
Pro
Ile

35 40 45 Ser Asp Cys Thr AQu Phe Thr Au Thr Au Cys Leo Pro
50 55 60 Ser A u Phe Leo Asp Thr Trp Asn Arg Qu Thr H's Cys
75 80 Lys Tyr Cys Asp Pro Asn Leu Gy Lou Arg Val G n
i’ﬁi&i%ﬁo 95 Ser Gu Thr Asp Thr Ile Cys Thr Cys Au Au Gy
Thuz> @0 105 110 Ser Qu Ala Cys Qu Ser Cys Val Leu H's Arg 5Ser
e3p> Hohd s2PPFnd 25 Phe Ay Val Lys An lle Ala Thr Ay Val Ser
as G u 130 135 140 Pro Cys Pro Val Ay Phe Phe Ser Asn Val Ser

GLib re 145 50 185, 100+ 018, thos &y o, Jr cser Oys u Thr
al G 1 1/5;0A a Asp Lys Thr Asp Val Val
S NvASpiAPg BBurPrd 86 TBBAI&Q@YSQ\IAyg Ahaz.ksuh\/a*kr Yah Ile Prolle lle
Leu Phe AR& Ile
Ile Asn Ser Gln Cys Cys Ser Leu Cys Gin Pro Gly Gln Lys Leu Val

35 40 45
Ser Asp Cys Thr Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu

S0 55 60
Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His Gln His
65 70 75 g0
Lys Tyr Cys Asp Pro Asn Leu Gly Leu Arg Val Gin Gln Lys Gly Thr
a5 20 95
Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr
100 105 110

Ser Glu Ala Cys Glu Ser Cys Val Leu His Arg Ser Cys Ser Pro Gly

115 120 125
Phe Gly val Lys Gin Ile Ala Thr Gly Val Ser Asp Thr Ile Cys Glu

130 135 140
Pro Cys Pro Val Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu Lys
145 150 155 160
Cys His Pro Trp Thr Arg Ser Pro Gly Ser Ala Glu Ser Pro Gly Gly
165 i70 175
Asp Pro His His Leu Arg Asp Pro Val Cys His Pro Leu Gly Ala Gly
180 185 130

Leu Tyr Gln Lys Gly Gly Gln Glu Ala Asn Gln

195 200

«210= 11

=2311> B34

«212> DNA

«213>» Homo sapiens

w220
«221> DS
<222 (1}...{834)

<221> misc feature
<222> (0}... (0}
«223» Coding seguence for long isofeorm of human CD40¢

<4 00> 11
atg gtt cgt ctg cct ctg ¢ag tgc gtc ctec tgg ggo tge ttg ctg acc 48
Met Val Arg Leu Pro Leu Gln Cys Val Leu Trp Gly Cys Leu Leu Thr

1 & 10 16

gct gtc cat cca gaa cca. ccc act gca tge aga gaa aaa cag tac cta %6
Ala Val His Pro Glu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu
20 25 30

ata aac agt cag tgc tgt tet ttg tge cag cca gyga cag aaa ctg gtg 144
Ile Asn Ser Gln Cys Cys Ser Leu Cys Gln Pro Gly Gln Lys Leu Val
35 40 45

agt gac tgc aca gag ttc act gaa acg gaa tgc ctt cct tge ggt gaa 192
Ser Asp Cys Thr Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu
50 55 60

age gaa ttc cta gac ace tgg aac aga gag aca Cac tge cac cag cac 240

10
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195 200 205 Leo Leu
210 215 220 Lys Al a
225 230 235 240 Asp
Hi s 245 250 255 Gly
260 265 270 Val

Set

Ser Glu
65

gaa tac
Lys Tyr

tca gaa
Ser Glu

agt gag
Ser Glu

Lttt ggg
Phe Gly
130

cce tgo
Pro Cys
145

tgt cac
Cys His

gca ggc
Ala Gly

aga gcc
Arg Ala

cte ttg
Leu Leu
2190

aag gce
Lys Ala
225

gat ctt
Asp Leu

gga tgc
Gly Cys

gtg cag
Val GIn

<210> 12
«211> 27

Phe

tgc
Cys

aca
Thr

goc
Ala
11%

gtc
Val

cca
Pro

cct
Pro

aca
Thr

ctg
Leu
195

gtg
Vval

cca
Pro

cch
Pro

caa
Gln

gag
Glu
275

7

«212> PRT
«213> Homo sapiens

<400> 12

Val

Leu

gac
Agp

gac
Asp
100

tgt
Cys

aag
Lys

gte
val

tgg
Trp

aac
Asn
180

gtg
Val

ctg
Leu

cac
His

ggc
Gly

ccyg
Pro
260

aga
Arg

Leo Val
Pro Hs Pro Lys An GQu
Leu Pro Gy Ser Asn Thr
Cys Gn Pro Val
Adn du Arg Gn 275 12

Asp

ccc
Bro
85

acc
Thr

gag
Glu

cag
Gln

ggc
Gly

aca
Thr
165

aag
Lys

gtg
val

gteo
val

cce
Pro

tce
Ser
245

gte
Val

cag
Gln

Thr
70

aac
Asn

atc
Ile

agce
Ser

att
Ile

tce
Phe
150

agce

Ser

act
Thr

atc
Ile

ttt
Phe

aag
Lys
230

aac
AsI

acc
Thr

tga
&

Trp

cta
Leu

tge
Cys

tgt
Cys

gct
Ala
135

ttc
Phe

tat
Cys

gat
Asp

cco
Bro

ate
Ile
215

cag
Gln

act
Thr

cag
Gln

Asn

999
Gly

acc
Thr

gte
Val
120

aca
Thr

tee
Ser

gag
Glu

gttc
val

atc
Ile
200

aaa

Lys

gaa
Glu

gct
Ala

gag
Glu

Thr

Arg

cEt
Leu

tgt

Cys
105

ctg
Leu

999
Gly

aat
Asn

acc
Thr

gtc
Val
185

atc
Ile

aag
Lys

coe
Pro

gct
Ala

gat
Asp
265

Glu

cgg
Arg
90

gaa
Glu

cac
His

gtt
Val

gtyg
Val

aaa
Lys
170

tgt
Cys

o ot
Phe

gtg
Val

cag
Gln

cca
Pro
250

ggc
Gly

Phe 1le Lys

Adn

Thr
75

gtc
Val

gaa
Glu

cgc
Arg

tct
Ser

tca
Ser
155

gac

ABp

ggt
Gly

999
Gly

gcc
ala

gag
Glu
235

gtg
Val

aaa

Lys Val Ala Lys Lys Pro Thr Ann
Pro An GQu Ile Asn Phe Pro Asp
Ala Ala Pro Val G@n @u Thr Leu
GQu Asp Ay Lys Qu Ser Ary lle
RTA01/ 2168223v1

His Cys His Gln His
80

cag cag aag ggc acc 288
Gln Gln Lys Gly Thr
95

ggc tygg cac tgt acg 336
Gly Trp His Cys Thr
110

tca tge teog ocC ggo 384
S8er Cys Ser Pro Gly
125

gat acc atc tgc gag 432
Asp Thr Ile Cys Glu
140

tet geot tte gaa aaa 480
Ser Ala Phe Glu Lys
160

ctg gttt gtg caa cag 528
Leu val val Glmn Glin
175

ccc cag gat ¢gg ctyg 576
Pro Gln Asp Arg Leu
1390

ate ctg ttt goe atc 624
Ile Leu Phe Ala Ile
205

aag aag <ca acc aat 672
Lys Lys Pro Thr Asn
220

atc aat tttk cecc gac 720
Ile Asn Phe Pro Asp
240

cag gag act tta cat 768
@ln Glu Thr Leu His
255

gag agt <gc atc tea 81se
Glu Ser Arg Ile Ser
270

834

Met Val Arg Leu Pro Leu Gln Cys Val Leu Trp Gly Cys Leu Leu Thr

1

5

10

15

Ala Val His Pro Glu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu

RTA01/2168223v1

20

25

11

30



Ile
Ser
Ser
65

Lys
Ser
Ser
Fhe
Fro
145
Cys
Ala
Arg
Leu
Lys
225
Asp

Gly

Val

RTA01/2168223+v1

Asn
Asp
50

Glu
Tyr
Glu
Giu
Gly
130
Cys
His
Gly
Ala
Leu
210
Ala
Leu
Cys

Gln

Ser
35

Cys
Phe
Cys
Thr
Ala
115
Val
Pro
Pro
Thr
Leu
195
Val
Pro
Fro

Gln

Glu
275

Gln
Thr
Leu
Asp
Asp
100
Cys
Lys
val
Trp
Asn
180
Val
Leu
His
Gly
Pro

260
Arg

Cys
Glu
Asp
Pro
a5

Thr
Glu
Gln
Gly
Thr
165
Lys
Val
Val
Pro
Ser
245

Val

Gln

Cys
FPhe
Thr
70

Asn
Ile
Ser
Ile
Phe
150
Ser
Thr
Ile
Phe
Lys
230

Asn

Thr

Ser

Thr
55

Trp
Leu
Cys
Cys
Ala
135
Phe
Cys
Asp
Pro
Ile
215
Gln

Thr

Gln

Leu
40

Glu
Asn
Gly
Thr
Val
120
Thr
Ser
Glu
val
Ile
200
Lys
Glu

Ala

Glu

Cys
Thr
Arg
Leu

Cys
105
Leu
Gly
Asn
Thr
Val
185
Ile
Lys
Pro

Ala

Asp
265

Gln
Glu
Glu
Arg
g0

Glu
His
Val
Val
Lys
170
Cys
Phe
Val
Gln
Pro

250
Gly

12

Pro

Cys
Thr
75

Val
Glu
Arg
Ser
Ser
155
Asp
Gly
Gly
Ala
Glu
235

Val

Lys

Gly
Leu
60

His
Gln
Gly
Ser
Asp
140
Ser
Leu
Pro
Ile
Lys
220
Ile

Gln

Glu

Gln
45

Pro
Cys
Gln
Trp
Cys
125
Thr
Ala
Val
Gln
Leu
205
Lys
Asn

Glu

Ser

Lys
Cys
His
Lys
His
110
Ser
Ile
Phe
val
Asp
190
Fhe
PTo
Phe

Thr

Arg
270

Leu
Gly
Gln
Gly
85

Cys
Pro
Cys
Glu
Gln
175
Ala
Thr
Pro
Leu

255
Ile

Val
Glu
Hig
80

Thr
Thr
Gly
Glu
Lys
160
Gln
Leu
Ile
Asn
Asp
240
His

Ser



