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response by ' presenti ng
lymphoayesd iThg mablitygeiiB-célts afe G814+ "helper”" T-cells, and are 1nvolved primarily

in the activation of B-cells and macrophages. CD8+ T-cells, or cytotoxic T-lymphocytes

(CTLs), are involved in cell-mediated cytotoxic reactions and comprise approximately 35%
of the T-cell population. T-cells can be divided into three distinct populations: naive, effector
and memory cells. Naive T-cells are activated and become effector cells in the presence of
antigen. Major histocompatibility complex class I (MHC Class I) molecules play a primary
role in this effector response by "presenting" antigens of invading pathogens to T-cell
receptors, which in turn recognize the pathogens and attack them.

[0003] Many receptor-ligand interactions are involved in the induction, establishment,

and modulation of immune responses directed against foreign antigens. At least two signals



receptors, which in turn recogni ze the pathogens and

attack them [0003] Many receptor-ligand interactions
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certain circumstances the OX40/0X40L interaction may play a preferential role in the
development of Th2 cells (Ohshima, et al., Blood 92:3338 (1998); Flynn, et al., J Exp Med

188:297 (1998)). When immune activation is excessive or uncontrolled, pathological allergy,
asthma, inflammation, autoimmune and other related diseases may occur. In such instances,
activation and differentiation of T-cells play an important role. Because OX40 functions to

enhance immune responses, it may exacerbate autoimmune and inflammatory diseases. The
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EMBO J, 1994; Akiba H et al., Biochem Biophysic Res,
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develofdd &t stimul e thie@EptbP'® increase the T-cell population. The first published
anti-OX40 monoclonal antibody (mAb), MRC OX-40, was a mouse antibody that identified
the receptor as a cell surface antigen on activated rat CD4" T-cells (Paterson, et al., Mol

Immunol 24:1281 (1987)). The antibody had a modest effect in stimulating T-cell
proliferation assays. Since then, many agonist anti-OX40 mAbs have been produced and

used to boost the immune response (Weatherill, et al., Cell Inmunol 209:63 (2001); Banal-
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and OX40 | i posones ( V\é nberg, et al, Nat Med 2;1

to vascpl@g gnjothgljal gelissanddhe mohfgaqlmﬁ&celisg Profgesep Irgpghirgtc?dsby the OX40
pathwa’ %nn?nﬂmfén oﬁh@ ﬁé‘t?r}'gd? ‘ﬁ%ﬁoc i o&@%ﬁﬁ@%@%@““ to
depleteBMfﬂv:;lte&CI}'EICI+ T-é¢lishhoweser Re scliden the Rathbdly 20dmhjygation to a toxic
molecule, such as Ricin-A chain (U.S. Pat. No. 5,759,546). Other anti-OX40 antibodies
disclosed had no functional activity, such as commercially available L106.

[0010] Thus, there is a need for a true functional antagonist antibody targeting human
0OX40 with the capability to interfere with the OX40 pathway. Such an antibody would have
the potential to treat a plethora of diseases that currently have a large unmet need. The

present invention solves this unmet medical need.



[0009] An alternative to targeting the ligand is to
devel op a therapy directed agai nst OX40 receptor (CD
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inventiG RS el okt b Gt THEan bR bf B vty 62

monoctoaalg ehd agdnooienal@Qédibody tiay tbha Imapmtanhbbg/y tachimé¢rée dreibedy, or a

h the OX40 pat hway. Such an anti body woul d have the

%W-to treat a pl et hora of diseases that

[0o13)Cur Tﬁé‘f)lleyerﬁ Rndoh MBRiY ﬁH‘ﬁBuE&EIQhatUB%llﬂfsgssa? Rav cham variable
i nvention solves this unnmet nedical need. 3. I\/R;A

region TVHE) copnsin®Oa VI CDR 1 haviogtheagpne taCIdtSh@ept@Q%&EQ ID NO 17;a

vH cO s Raiifonie sPalBbear St o) o RMERr 8y HEHE naving the
amino 418 k&ffencHOSE@NTDAIDAG:, rERBlor Ian%lhu&wn V AYeabd e nAGIIY

sequences of anta oni st antibodies and the nucl eic
compriging@sVk 3R bhavae thermminp efidsaquence pHBEQ]IDANG! 2, déloa &éoa VL

core WG T BASAER 87 SRR PR SRS Al i
amino ¥éd séfileficd €SPQIDANOSIH ¢t 180tTh A fd'trfbsmedm thﬂhnthmdﬁyeﬂnmfrlses
the invention may be a reconbi nant antlbod

two VH G Rsohaving the aﬂh@o a6id spuenee seigrtasETomndQ Hﬁ&i 0. 1a7nd 8gor 19

I [
s IS8, CORS PR R TR A N, 15 14,
15,16pfésent i nvention includes an antibody that conprises
o011 RS S S SR B SRS PR R e
region WMWC&Q&%&HQWV’I@ doel ﬁmlﬁé’tlﬁ(éngné aGideBGRnet oBERNIIB NB:17; a

havi ng the am no aci d sequence of
VH CI¥EDhavingube angino aeid/sequence ofBEQIRaNG: Marndb Ve bhavmg the

anino SRR L8818, PR 105 AR B8] 1 s
a VL GD¥el a&nlﬂgtmwnﬁ 6idesgenet oSERQIID NO: 121 3;ViRnhiRY hza/u\@-the

CDR3 having t
amino acid sequence of SEQ ID NO:13; and a VL CDR3 having the amino acid sequence of

SEQ ID NO:14.

humamﬁs

[0015] The present invention includes an antibody that comprises a heavy chain variable
region (VH) comprising a VH CDR1 having the amino acid sequence of SEQ ID NO:17; a
VH CDR2 having the amino acid sequence of SEQ ID NO:18; and a VH CDR3 having the
amino acid sequence of SEQ ID NO:19; and/or a light chain variable region (VL) having the
amino acid sequence of a VL CDR1 having the amino acid sequence of SEQ ID NO:12; a VL



am no acid sequence of SEQ ID NO 14 or 16. In an
enbodi nent, the anti body conprises two VH CDRs havi ng
W(D h(msaﬂlilmo aci d sequence sel ected from SEQ | D NO/USH6#$/002498
or 19 and/or two VL CDRs having the am no acid

cona BEHETRS S T PSR .0 2 8, e i

acid se@ﬁﬁﬂcb@ﬁﬁEGﬂﬂNC)ormrl ses a heavy chain variabl e region
nprising a VH CDRI havi the am no acid
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VH CDR@MVlng]meranuao nallsequengé ONSEYUPD NOni8:; i sidragVH G/IDRBSIBEE{rmg the

amino SpRbseaRDFf T IR NI 9achH L iSBH ROy el ToBIo0S

comprif: £y OB Tar " Phdoehl® £ %@%ﬁ%’ﬁ?ﬁ%ﬁ’&%ﬁ%@énﬁ@ éhie

having gl arbimdacidheguersepf SECSIANGE 4¥;yandaV h CRR3 hinting theginnino acid
V| r g a VH CDRI having the am no acid

Sequené%gk%ﬁ@gﬂéﬁaﬁcg IDNO 17 a VH CDR2 having the ami no

[0017] aCi Bhé pRYAN GoveatioPRRIMdes lapaml&dyaﬂﬁ @n}lﬁﬂswﬁﬁeéa@\eha& variable

the amno acid sz)g)uence of SEQ and/ of a
region (YHheompasing e fH £BIRI h@gngame(a\mylo hqdusn@lthOﬁfﬁEQdDaNOd 7;a

v PP e S B SN RS
amino &&d @&ﬁ@ﬁc@éf SEQIDINOQY; &&/oﬁ@ H%IO c‘l&bxn@@ﬁ%bléarvglﬁﬁ (VDB comprising

am no acid sequence of SEQ 0016 The
a VL Ghikk baiting Hheamine ﬁcxrirseqlwe@; 05%13@&9 M@d gvdnrgsthe

ia8!
I PO R e
SEQ IWN@®D&2 having the ami no acid sequence of SEQ ID NO
18; a VH CDR3 the a acid sequ nce of . )
[0018] st ﬁ%pwé?nti@vengﬁa}r&y 3 |apgmlb(r§¥a1ﬁﬁt CORMIERT & ?aé/gi Gin variable
region @'i—l%l hiriHp Eﬂesdnrx‘lﬂo a@xd\ééq% dgﬁﬂeﬁ%ﬁ)%\g)e pAcy ki QQDCNO 10 or 11

ence” of D NO 15; he am no
and/or achlgtit quuearablmtfegiéﬁq)\/ﬂ_[) hmingme araine awidieq@BRS depickadgn any one

t 1] aci d sequence of SEQ ID NO 14. [0017] The
OfSEQpﬁing:ﬂ]{’%ﬁ&gnti on includes an antibody that conprises
[0019]2 hegy lére@é}ﬁhﬂve\‘lﬁbh ARl edes 8f laRfbddYHhatC R, ris§§ a ﬁe%\@ﬂan variable

CDRl havi n% the am no acid sequence of

o

region QViHeigpred havany gne héthamunblwuﬂsmqm&m IISE@ |2§ R6x or 27;
d.a VH no acid seguenc.

andior §hen iy Byt BonT O et ol Wl 76 hs ARG sfpence of
SEQ I WQ): 2000prixsRgor4VL CDRI having the ami no acid

sequence of SEQ ID NGO 15; a VL CDR2 having the
[0020] The present invention includes an antibody that comprises a VH having the amino
acid sequence depicted in SEQ ID NO:10 and a VL having the amino acid sequence depicted
in any one of SEQ ID NO: 7 or 8; a VH having the amino acid sequence depicted in SEQ ID
NO:11 and a VL depicted in SEQ ID NO: 9; a VH encoded by the nucleic acid sequence of
SEQ ID NO:25 and a VL encoded by the nucleic acid sequence of SEQ ID NO: 20, or 21; a
VH encoded by the nucleic acid sequence of SEQ ID NO:26 and a VL encoded by the
nucleic acid sequence of SEQ ID NO: 22, 23, or 24; or a VH encoded by the nucleic acid
sequence of SEQ ID NO:27 and a VL encoded by the nucleic acid sequence of SEQ ID NO:

22,23, or 24.



am no acid sequence of SEQ ID NO 13; and a VL CDR3
havi ng the am no acid sequence of SEQ ID NO 16.

wQ 0@R8h61The present invention includes an anti bOTYS1008002498
conpri ses a heavy chain variable region (VH having

t he 2] : 0 ; )
0020 TR ARG AR SEGAED RO I Bl i
acid se@laanlcél Qe]blh&daﬂ'SEQ HENO: 5@ et the oV [degrh piised theharaihy aditbsequence

g@a ISII% or 9. [0019] The present invention
deplCteidﬁB}S D Jntl body that conprises a heavy chan

[0022] Z\ar Tﬂfp fesérft 91'1\%\ 1@{ lfacll?c{ég %ﬂ%@dﬁ@%&r&?ﬁﬂ%?ﬁaﬁkﬁ?é}?&g?r;ecamino

quence o
acid seqm@he de]hated in SEQalﬂ NO b@amlth(e\m) canpogks dhdymmmoyacahsequence

c CI d sequence of SEQ ID NO 20, 21, 22,
deplcteggnsgb JZIZN%f 20] The present invention includes an

[0023] ant TROPMsé i hvenfiBR ﬁﬂ&@cfesan\ikhw Weert Q&AW GorRStises the amino
sequence depicted in SEQI 10 and a VL having the

acid sequeinge depicdse §EENEE NGy bl @llldadhel\fL eomposes tif argipQ acidl sequence

.. 1.0 : ] avi ng the am no acid sequence depicted
dep“’teddnéﬁé I%ng 1 and a VL depicted in SEQID NO 9 a

[0024] VH ‘?H@ pfé8sht bivvenfien Mithdis Gn ARlBbH NG BiEahO N Hs@nbdded by a
25 and a VL encoded by the nucleic acid sequence of

nucleomenmmthezdwbadlzzs undey styingencondidioby ta the camplesiagnt of a

nucleotﬁ%é;:%glﬁg&ggﬂé%n%de§lﬁ% &Q n'c\'%z; eay n?(i%% oggE@;]gﬁ’) gil tll?eiS or 19;

sequence O

and/or @ Wheodedbd abyiclebddstguende taatihgbaeuetgdr ef.frnglQ doladmons to
NQ 27 and a VL encoded by the nucleic acid sequence, of

the congpesnepy Qg nugieotids seqiiencethpigmeerlestthe apinasand ssavgesn 9loHEQ ID

liyd nqant yvvherelnthe VH conpri ses the
NO7, g@ 9 g%’llg %gglfeﬁﬁ depicted in SEQ ID NO 10 and the

[0025) VL '(fhat‘rprelssr&snvdmaoammamdeacandnsmmenhaenhehe Med enno&ld@y a

ol b SRR SR S AT B SSER . or
nucleo8&IRNES IR Ql'eﬁitc?éa ihAnybit bESRQIDIN0204 2d)6r ¥ and/or a VL

conprises the am no acid sequénce depictéd in SEQ I D
encodeNdy @Bnud@0id8 sequsscpthetbyhridizesamtermtringeok cefsktiens to the

compl i 8ha Bt BabiHe SEARHRS $Ry oo rQ ToN0%0, 21,22,23,or
24. conprises the am no acid sequence depicted in SEQ ID

NO. 9. [0024] The present invention includes an
[0026] ant The agesowtdneantion iecludesian isnlated avtaggnist antibpdothptiepecifically

binds t? %%%%eqkfﬂé‘ %?lp%g 1?11 4 s 8?on c%gggagtggerg&e&%%{ 1 R7§'2Q about
1X10"'M, 1X10° o to about 1X10° l"M 1X10™ to about 1X10”M, 1X10 to about 1X10°*M,
1X10°® to about 1X107M.

[0027] The present invention includes a VL sequence having at least 95% sequence
identity to that set forth in SEQ ID NO: 7, and a VH sequence at least 95% sequence identity
to that set forth in SEQ ID NO: 10.

[0028] The present invention includes a VL sequence having at least 95% sequence
identity to that set forth in SEQ ID NO: 8, and a VH sequence at least 95% sequence identity
to that set forth in SEQ ID NO: 10.

[0029] The present invention includes a VL sequence having at least 95% sequence
identity to that set forth in SEQ ID NO: 9, and a VH sequence at least 95% sequence identity
to that set forth in SEQ ID NO: 11.



nucl eoti de sequence that encodes the am no acid

sequence of SEQ ID NO 10,1 1,17,18, or 19; and/or a
wkoosneaded by a nucl eoti de sequence that hybrPdi/E8208/002498

under stringent conditions to the conpl emant of a

[0030]2:;{55% %regg ﬁ‘i%é?p%%}ﬁ%}q@&“@&%%da%iEOCF 1%10 efﬂ caféalpglfglg arheavy
chain \&a;ablkaagzsﬂn cdiprifihg SBY 1D N\Garml (ODR-BO,BEG [IBIN@NLS (CDK-H2) and
erein the VH is encode a_nucl eoti de sequence

SEQ HP AR RS RiBER andien éﬂlgélf ?h%émabé%wam comprising HeQ ID NO: 12,

SEQ IT MO T R (CUR ) YIRS, DL el uag? ™D no:

14 or SBQ B N léqidR-IS¢quence t hat hybr| di zes under

stringent condit.ions .t he co of a n eot| de
1003113 ¢ ( B8 B ser TaEsHoR Sae b B0 A8 g RGBT REPBOtragRents of the
antibodiés of2t§e pRsertdnvdrti8a %a&h@ %ﬁ%@ﬂﬁmit&ﬁ’ﬁﬁ?h& rFa'bn&id‘{ﬁ(gﬁ')z, Fd,

an 1 sol at ed antagoni st an t hat speci’fi cal
single-plhawmiEvs (schv)) aimgle- @xmoammwmsedlwlﬂﬁe-ankh:ctEm(dev)odlabodles
riabocfh 35 MBORE S0 v o AE TSR dp i odies comprising

either 4 ¥LOrOMNI dbitafd. 9 to about 1X10 8M 1X10 8 to about
IXIO- 7M [0027] The present invention includes a VL

[0032] s e qilibe peesendinyeptian inchadss mg%lsz@é gequeacdscd manoglonal artibody

AIO(Tgﬁ}ﬁggg&g% (k:/gniarg ereto%uc ell,' c1ds e%ncg%lpg ﬁﬁje%gcgré%tf El%ﬁge SEQID
NOs 20-07. [A00ZBj)hlB86P b@x’ﬁFﬂkslaﬂvgmthH vhfgdlel E%iorﬁcc)ﬂ}prlsmg SEQID
sequence having at |east 95% sequence i tity to that

NO: 9 ard a hepvyiehpin apablemesion cgmpaisie SB@HIL Miice el Tt varighlstheavy
chain r?%g?lf‘xgag f(ﬁ%‘r fsb by etagi drldHonii frgﬁlr%]g (13,'3(5‘%1?581 RN mains of

esen Invention I nc
a constasiagione Tﬂm\hlem\g/ ataui mtan@ﬁégmemap be en igl@ahiibodyt ovhtfeat the IgG

antivodiEkyea Jifh L Atbodiane FaG2 ot on RO wsFBHOY- P SeQE b REpody.

[0033]11. [L\Q%QchesT BEHPLBRANDN LAY ESthpide Al $0ithIE FYHRN oA variable domain
anti body nol ecul e conprising a heavy chain variable

sequencggirovidedbbipdingi actj veFEQ OX4NGs substahCaliRy itdinedsHrieRample, in some

18 ( CDR.. . SEQ | NGO 19 - H3 d/ [ i 1.
embodiHlth APUPR 6 eGSO RBPPaTTT G 5ERP TRee i
framewW¥sk céRsefbus dride N@: 6de &tbititdehi of9RE2elaiDEdiesl 3he framework

(CDR-L2); and SEQID NO 14 or SEQ ID NO 16 fCDR—LS).

consenp@OR Qerrr €ompaisesRubptiutioe popesiting 1dé3 and/ear8. In some

o FEPRPALSLBRROL R, 1 oA rehhanar. Rehes
embodtrﬁentﬁ?hbse dndibddiesl corfiphise Beavidhain variable domain framework sequences
of huMAb4DS5-8 (HERCEPTIN®, Genentech, Inc., South San Francisco, CA, USA) (also
referred to in U.S. Pat. Nos. 6,407,213 & 5,821,337, and Lee et al., J. Mol. Biol. (2004),
340(5):1073-93). In one embodiment, these antibodies further comprise a human I light
chain framework consensus sequence. In one embodiment, the antibodies comprise a
combination of IGHV1-46 of the subgroup V1 (Gene Bank Accession number X92343) and
germ line IGHJ4 (Gene Bank Accession Number J00256) shown in Figure 12B (IGHV1-46
sequence). In one embodiment, the framework sequence comprises substitution at position

69. In some embodiments, the position 69 is L. The human template chosen for the V| chain

was a combination of IGKV4-1 (Gene Bank Accession Number Z00023) and Germ line J



si ngl e-chain Fvs (scFv), single-chain antibodies,

di sul fide-linked Fvs (sdFv), diabodies, triabodies, or
woemhodies. The invention al so includes singl PECVORBN8002498

anti bodi es conprising either a VL or VH domain. [0032]

emplal1EABSOERE SOV AL NSO 1 AT SRR va-
sequenté)er eof . Nucl ei ¢ aci ds encodi ng these variants include

SEQ I D NOs, 20-27. A10(TH) hu336F conprises, a |jght ) )
[0034] ¢ h ] recfmmbagiraentedt BHTRodHOF i RYetion cOmPRiSEs BheaYy chain variable
domi U I ok A0k 8,801 ALAL S SERHR K 0,31
32, 33,34, BRaSt 3088, a9, #1420 rB CH, 45CHE, 4arantd/Grid 8d dmanéeiembbdiment, an

i 0 ant region. The heavy chain_ constant yegio
antibodyPEIRe Thyentih SaRIFES ANERESTRIR, KAl SOmaIn by endhs, famework

ALih i Ne 1 i body, or
sequenggéﬁrg@%atn??éﬁggﬁ&‘% 003 ?B%(tb?g?d isg’s5 1(Sf%?/ ﬁggié'nvent i on

[0035] c anIrconepmitaliment, suantitolds of thenpwentioncamipaisésea bigavgichain variable

.sequenc rovided binding activjty to OX4Q,d
domair] SNETER e fFe IR aFsEce PIPPEsE M SauPhresg MEd ID NOS: 57, 58,
59 andRFBOJITABIY Emb@ineRO dh aftiIdytdTehd MVEMIArOdbnERHERS A HiBhechain
human subgroup 111 heavy chain framewrk consensus

variablg demein @herein thedramyoetk sequenes comprse thesedvenéeeef SEQED NOS:
53 54frarre Of &y consensus sequence conpri ses substitution at
»T 33??|on 1, 73 and/or 78. In sone enbodi nents of
[0036]t heRtormdniudithest, awamitddo vf thelinvént®dn cbeprisesla Béwly@haihbrariable
is A In one enbodi nent, these antibodies co [

domairp s¢hgieie Higi framerorkiseuensaapmprsosHaRarence Al izll) 3‘%6082 30,31,
H ; : .
32, 33, ‘4'\’5*?,.43'85%?, &Qﬁ@;}h,’(\g}%, SRR ECH 2 it 4, %F&‘ggftlzsﬁ'i‘ H2 and

ranci’sé so’réféetred to In
H3 seqilasces GreSEQ ZDNGS 37818, ,a83/6r 19 @speedvelly. &h one dmbddinent, an

X i 0 (2004), 340(5): ,1073-93). .l n one enbodi rent,
antlboctBnﬂ-:i‘J_éée LeRL P g g‘ﬁﬁpmaéleﬁmwanw Frein *S*ﬁ framework
sequenEdBpfieANPUOIKnGONSANS U5 NOILEI0; 51 MBS LARHVIRDY, L2 and

t he e | GHV1- 46 of

aht 1 bodi conprise a conbination of
L3 sequérnees atediiiy fD WOS:Gen é 3 Badrkr Ag.oespscvelpunber X92343)

and,germ ling | 4 e nk. Accessi on Number . :
100371550581 EmbimFRY. o1 G SETT BT A RRLhBR BEYY Shpin variabe
domair) WheRTR & fiBNEworkNeqhdREBYRAPK sexaH SetuencITIBEG 89 NOS: 57,58,59

substitution at position 69. In _sone enbodi nents

t he
and/or pBeandi BHRGSL,iH2 and Hif sequenees are FHQRERNENSIdn! §.6ndiorddnL

hai n C Lhat i on..of. | 4- | . .
respecifRL IV FARRRLS0M S o G Y ¢ i
variablé denRirBavhiéreft tRSEdrmdv ol bquend 0o Brisesthe veyueAcdd HSE@ ID NOS:

12A (1 GKV4-1 sequence). [0034] In one_enbodi ment, an
53, 54,2ty 0 otnc HY K kil T eayencss reSERIANCRAI % 13 and/or 16,

iy abl e domain, wherein the framework sequence
reSpeccon}brl ses the sequence of SEQ ID NCS: 30, 31,
[0038] The present invention includes an anti-OX40 antibody further comprising a

detectable tag. The present invention further includes a method of detecting OX40 in vivo or
in a sample. Such method comprises contacting the OX40 antibody with a subject or with a
sample obtained from the subject.

[0039] The present invention includes an antibody further comprising a label.

[0040] The present invention includes the anti-OX40 antibodies described above further
comprising a cytotoxin or immunotoxin and their use in treating the diseases or conditions

described below.



32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,

45, 46, 47 and/or 48. I n one enbodi nent, an anti body
wobkooshesiieivent i on conprises a |ight chain vari pOI/@S2008/002498

domai n, wherein the framework sequence conprise the

f .SEQ.ID . .4 5 1 d/ 52. [0035
(004117 P RERE s RN a3 Taoi s oot B VhG e g PO oo
antibod3OAPU(TsBRu3B6Feavy chain variabl e domain, wherein the

r anmewor k sequen_ce_corgari ses the sequence of SEQ ID )
[0042] NosThepresag inwytign ichides gn isokateshaucderp seidrraeleculg wvhich comprises
' f j t] ' i ght chain
a nuclefid AERGE i Uncb R E B RS B b ton 2
[0043] conPh¢ preséheneRus idudet aSECor WhiNESoniptiseSthe Mubleic acid
and/or 60. [.0036] In one enbodi ment, an anti body of
molecul¢ @t the PEssERtIAVERIRr i ses a heavy chain variabl e domain,

V\,he i . i .
(0044 TR Prebif gV ATBH Hch. REGHBRERIGANIDE LSig!cldns R idhe
presentd@yendibn. 42, 43, 44, 45, 46, 47 and/or 48, and HVR H ,
H2 d H3 sequences are S [ ;. 17,, 18, and/or, 1
100451 ;5 BE st yovenh o s e 30 R ™ Bt BiAduG A R bpfheOF the
present ifV&ffohOn conprises a light chain variable domain,

wherein the framework sequence conprise the sequence
[0046] of B preentdsention irgdudes an isat¢dbnudec agiddnelosule encading an

. n 3 _sequences are SEQ.ID ..12, 13 and/or 16
antibodb i s pRSEH ST a8 e R iech SRRl Seawbiec i atiset fux ongof SEQ
ID NOSh®),i2nVENtA306r ZHNPri ses a heavy chain variabl e domain,

wherei n the framework sequence conprises the sequence
[0047] of ‘Elzpreserdmyenyyn sglulys 4p dusolatgbnucigie agidmelpculgpncoding an

. . : . . r .
ivod SFHIER I Rop e Afno i AMELEE 35 favo:.8.9,
10, 11,i12y &Ritli4doms claypr) s&6r B0.1 i ght chain vari abl e donai n,

wherein the framework sequence conpr.i se the sequence .
[0048] o 'Ehepresenidgyensgn ingiu s gn dsnted n@?wéﬁ@ mRIRCHF copprising a

nuclei A B R ST iRy Sl TaiatiCregtoh C/HH Shinb feid scquence
set fortann RO BSEQBDAYOf U0,tIHe i 7,cl@nqarli% bnepcadekk by dteabickeic acid
ta resepnt. i nventi fyrther .inclydes a od . .
sequengf OpSE GAPE® B, B2 Giove) oo iy it rabIe ol orino acid
sequen6O SR THe i HHVRUAIED IHDNENAQ, antd hodys Wist by s, SHEh@EEd by the
or with a sanple obtained fromthé subject. [0039] The

nucleiqrced saquenapad riBEQ HD iN{212( @4, 2 23neti 2ody furt her

co ising.a | abel. [0040] The present .invent] . .
1004917 Pt BleSey B sl Reot b R A Rbr bRY IR b Pocics according
to the dlaifrleli@fiven@ioRin S6rABinati6y ivith@ghysidlogidally aotéptable ddreler, diluents,

. their use in treating the diseases or conditions

excipient, or stabilizer. .
[0050] The present invention includes a method for producing the antibodies of the
claimed invention comprising culturing the cell of the present invention under conditions
suitable for the production of the antibody, and isolation of the antibody.
[0051] Another aspect of the present invention is the use of anti-OX40 antagonist
antibodies in the treatment of inflammatory and autoimmune diseases.
[0052] The present invention includes a method for preventing a disorder by inhibiting

IgE antibody production in a patient, comprising administering to the patient an effective

mount of an antibody according to the present invention. The disorder includes, but is not
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descri bed bel ow. [ 0041] The present invention also

i ncl udes anti bodi es that bind the sane epitope as
wandaoshodys A10( TH) hu336F. [ 0042] The present i NRENUSZNG/002498

i ncl udes an isolated nucleic acid nol ecul e which

i RTRAARE ot NGB RSB S AR oo

rqeduhﬂﬁﬁhﬁhﬁﬂmdeﬂkmdes a vector which conprises the
nucl ei ¢ acid nol ecule of the present jnvention. [0044] @
[0053] The The Brssft InYRRERR inshudes @l m@b@d torprlybitiag|IgE aptikady production in

a patle@gmféhsc% rﬁrﬂ@s cﬁﬁﬁm%raﬂﬂ%hpﬁlgg)aﬁgrﬁ%) ah{%gﬂltsf @ﬂr—?&&%ﬁllbody

rese Invention | a hyb
accordjmgad ltlteedalmedan%dnmdy To ifHikitioh@$ &R antibodw praductiph) @d§]prevent
The S invention includes.an i ated nucl ei
bronchigl asthrng, éEeug‘Q BB i skifleanalitio ag;apiw % He Uit B e apd atopic
dermatitfivent i on wherein the nucl eoti de sequence conprises
any one of SEQ ID NOS: 20, 21, 22, 23, or 24. [0047]
[0054] Th eTb¢ peesertt invendinh inhudes (al oietbed aﬁtr¢ani$1g laat@X-40urobdinted disorder

in 2 Py ST AR P TE B R he A, S ecLivh ABEl Qe Pamebpdy or
antlged[\Qndlzx feagnient dPthe blaiméd invkAtiod, Avheldin s antiBodylSr aﬁﬁlg%@ebmdmg

0048] The present invention i ncl udes an i solat ed
fragmentdieesio€ blaskeibimdingcaf] QXéQinpr QX4 gnd/on irdiikitscongir @nore functions

eavy chain variable region
awom%%fngﬁnéﬁéégﬁﬂﬁgg ékget forth in any one of SEQ
[0055]1 D TRR: pAlentidventidn 1ric$ud€s alflethed oERELTIE ﬁhjebhﬁlffwﬁlkgﬁ}(ﬁn
acid sequence of SEQ ID NO 25, 26, or 27, and/or

asthmatic §HPIORS PMATIIREAMMININATING to Bispbises AE- aswkicddpy aﬁ%@ereof an
amounﬁﬁf aﬂ;%ftﬁagcrlﬂf g%&?amg RS laﬁﬁbgdl ?ﬁ%@on Letedivedo r%d%ce % asthmatic

enco e nuc el ¢ aci d sequence
symptapiis. SEQ | D NO 20, 21, 22, 23 or 24. [0049] The
pres L.nvention includes a cong§3|t|on conpri si ng

100361 1o T henfRdb @ Uikckrshaa MYy eRHOR M8y OF AAmRISTER (qrgrpTRpre of the
routes ﬁﬁﬂhﬁﬂ?&k@%ﬁ%& Nn@ap¥sieal, qgﬁa‘fﬁldn%rﬁx%ﬁﬁﬁ&ﬂ@rl %H&Ea{n'egﬁs and oral

exci pient,, or stabilizer. [0050] Tthe present
routes.i Fivepreson inveotion g luleset iuldtion qglvmd mat ldgll‘tdnsto a patient a

ant i bodi.es. of the c n ent C
therapiep Y AR amodiy S FRBoRY SESHINE 1 BRIl Rurgption
[0057]CONGthE bRRENtSAVdntiBh Sndl@destanBetRb® Pdi%dl&'ihg)ﬁets%rlty of asthma in a
anti body, and isolation of the antibody. [0051

mammahesrpisingsgsbinistdringtie the emeemal arihesapquiinallseffertive smoynt of an
anti-OR%H ! t%XééO %Oltn%ga? Pea§t one of the following characteristics: the ability to bind

human OX40 with a Kp between about 1X10'" to about 1X 10" M; the ability to inhibit one
or more functions associated with binding OX40 receptor and inhibiting binding of OX40L to
said receptor.

[0058] In certain embodiments, the antibody binds human OX40 with a dissociation
constant between about 1X10'2 to about 1X10™"'M, 1X10™"" to about 1X10"'°M, 1X10™"° to
about 1X10°M, 1X107 to about 1X10*M, 1X10™® to about 1X107M.

[0059] The present invention includes a method for reducing the severity of asthma in a
mammal, comprising administering to the mammal an effective amount of an antibody
wherein the antibody comprises at least one of the following properties: (a) binds human
0X40 with a Kp between about 1X107'? to about 1X10®M; (b) inhibits one or more functions
associated with binding OX40; and (c) inhibits binding of OX40L to OX40.

-11-



antibodies in the treatnent of inflamuatory and
aut oi mmune di seases. [0052] The present invention

WO p@Baokdse a nmet hod for preventing a di sorder bRCT/US2008/002498
inhi biting IgE antibody production in a patient,

co to.t he ciive
006015 TG SR AT AL R0 BB U S BT et ent o,
but arel rf(b‘t/ tintiiedno, allegzyd aﬂbnnd,ezrtopla detfifiis itipleSscleddid, Mhdudthtoid
ast hna (such aE?aIIer gic asthma), allergic

arthrltlﬁ,msml@%l% m%%fﬁ?'@f}d Wekdisease, graftrvershsihest diseese exnerimeninl

autmmZ&xR@r ﬁéﬁfﬁh? Weﬁﬁs E)l? g]au%?ig%ybtﬂ e@@ Iré(s) 'ﬁlﬁﬂleﬂg %Sarre)

autoimpaine enditis, \dutcnﬂmmmamembmcaﬁmnﬁud ahtroahmmge t}ﬁomibec)pa]bemimt
an. ant ago st ant.| 4 anti bo y accor

myasthepig; %\ag ﬁ?il)égﬁq wﬂuce%%q\mﬁ; elitis §snchras) agwmceksa@ contact

hypersacsﬁmﬁxﬂegaldﬁeym%&éée@om{ opghibal aﬁéﬁtl{@?s Blsk&egi C

initis, aliergic dermatitis, ana axi's, uticaria,
[0061]andTh¢ embpddfsmfahe priesent ﬂm_&i@n fflag almdseaxsbﬁlil forehd: treatment of

c!d)mc udes a {ng h d of treating an OX-40- defequ

SAICOIGRP S oSN MR, ebsj’f‘? SIS, PEFIFUS ARGt AP R ATISRES: @Blt he

phosplféﬁ?i(ﬁd%dﬁﬁneefvﬁﬁﬁlhhﬂ& @H@P&tW@ exfé'ﬂ’s%%ﬂuﬁ’&ﬂé‘to%) Behcet’s disease,
én- bi ndi ng fragnment of e clalmed invention,

dermatmﬁeheepqﬁlfmlel, mnthUdﬁarlanvlllgem -pyinnediy tijidry agﬁmts, autoimmune

hepatif Fffting® RES T8y 4 iuRbeid tenatiBa arLPiiy Rhotmmuns gicase

of the &frerfaX4ind} &sfXA0 lu;{u@@ﬁﬁﬂlerffzh@sl@rs@&ﬁfﬂermﬁVcﬁdﬁﬁlb% ositis,
i ncl udes a nethod of treatlmgla subj ect suffering from

polymysifith desnmaionayegitis sRordyiparthsonsthissishelt at ankiylngingspandylitis),
§HB| t hereof , an anount of
’ Reltergﬁgg%t%hb O%Q%Hg%r n(glﬁ{: dntﬁhg’?eg ai med invention
[0062]ef f &he pueseritinvention éndlidesastshBhtheansipodyt ofthe pfd3eitGhvetion in the
ant i body cﬁf the present invention may be adm ni stered

prepa“lﬂpnoqﬂfé%? fPeof the routes including intravenous,
[0063]i Nt ‘Tﬂ@gfésérR']%mloh MA@ RQE of ih@taﬁﬁ%aépé’f* tHé present invention for the

subcut aneous and oral routes. The présent nventlon
treatmém of a @4 (areldtexhdisedse onddexdece t hat delivers to a

patient a thera eutl |y ctiyv
100641511 150 St dBy R s phRet bobET PRSP BApton o
detect OIx@opr esent invention includes a nmethod for reducing
the severity of asthma in a manmmal conpri sing
l0065] adnilh¢ presentigvengion freclndesrielit comprisingobaantdbedyyof the present
fftectiv t_of an anti OX40 ody hayvi | ng
invendB JEF blskBBRH nfiunf B\ Ry iRty bR Y B4R Bhiainer.
[0066]abi IThé presenthnveatiby liﬁ&ﬁud@éda(km%drﬁpr@ld@ahb ebiipesitiafn 6P the present
I XLO 10 to about 1 X 10 12 M, the ability to inhibit

inventigp én g predsicamingd @moyns inasesddingreandd bwifer in @i sapararagntainer.
[0067] : gggg% gfr:eséﬁqnve'?xlﬁbg 1&&1@&5%%&1&1 géwg%(%lpltlﬁngc‘ a'leda.ntlbody of the

present invention.

[0068] The present invention includes a medical device comprising the composition of

the present invention.

4. BRIEF DESCRIPTION OF THE FIGURES

[0069] Figure 1A depicts the nucleic acid sequence for human OX40 cDNA (Accession
No. NM_004295.
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[0058] In certain enbodi ments, the antibody binds
human OX40 with a di ssoci ati on constant between about

WO 2009104416 0 about | X10 "pM 1X10 " to about 1XRCr/UEM8/002498
I XIO "10 to about 1X1 0"9M [IXIO 9 to about 1X1 0 8M

[0070]I X ﬂ urd1 8 9?@? Qe diin acgd\%:qul%%l)r J}Sarpb?(?]@ protein %c&ession

i nvertion i es a nmet reducing sever
No. NMfO0GSt1Bma in a manmmal , conprising adm nistering to the

100711 3¢ Fogses, 3 6ipe AL 2 G BOYFe ATHEORIOIBAP RS on the
b
producagﬁegm b §Aa£x"f’c9 1k uggfaﬁsmm%&& w)té aﬁ‘,@?{&s{ EPAT T-cells.

| XI'O 12 to I"XI C 8M S one
[0072] nor Bighrnt demcts tiasinbihit@reeffeut bh mousdamgORMHGhA L |B‘66(0h) the

.. 1 nhi bi.ts bi nd 40L t 060 The
pmhferlﬁ?f?%‘ Btlﬂs‘@g Iog’FtI‘{’]‘ﬁ'é‘?B?%éB ﬁ\P(RXZLPGh Smay] al so be usef ul
[0073]f or Figh?e 4 BEALITRRY agdptotiWifedl @fdlh%eﬂlé Fl-eX400mABL 'A90I%d B66

ma, atoplc dermatitis multiple sclerosis,
on in vmrcemc@h@mam Th2 icellss, psorl asi's, inflammat ory bowel

1007415, 7 ERRFe 85O BTaRRpEY Piocd o BB GRREIXAT RS A10 and Bos

on the pRUf@RASbER VB! FAmMa8 hisah ITARReBAr OBdn SQMOFdPRRLRALs naive CD4;
ureitis, autoinmune henolytic anem a, autoi nmmune

the OperhT Ganhe japEtsEnts aaivieydth withzogirah-sells Solid Jeiangles tepeesent B66
with ndlfd EDlst R FRAIL | 2.8 L%oﬁhdfszqéﬂ%e% ?gﬁ&éeé 269 {I'Q’ iy ngive CD4+ and

act ypersenS| EIv

OX40H1,8£H$Q1nd$Oﬁd@1ﬁ:}I@ ﬁpﬂasaﬂ asl®. witD 8g81¢ CDue aidtOXa0l. gscelfs.
t he_prese i nvention may_al sg be useful for

100751 ¢ SBEHERS Seic's Mecbh GuoTLErresk SLFH e ani QK Eh M| Gand B6
on the Q{%ﬁﬂét?dnocﬁleQSGH? anll g_g ?6@Clpa hShb Bﬁmeﬁ%h&ﬁ%&% 15POfen

ndr one cul 1t ener
Squaregcm&dnmmﬁ‘asCBﬂ thB@pmthmmglmpmntsjammCDmmnh control L-cells;

o RS L e SRR 958 Lt b SRS epresn

2C4 (IEIWIR ndive D42 POKAVNE -BARDAA §b15d @RI F&pRtdehBA 10 with naive
aut oi mune di sease of the adrenal gland, systemc

CD4+ Mﬂo@X@Lﬁ -hellsat osi s, scl erodernm, dermatonyositis,

| d dyl t h
ou7e1? % ERELH e B TSR A 1O LB e ani-
0X40 ﬂmwa@ SoneleRiER anslBIX A0 htSL. 1 (OQ6RE &Rlcﬁbﬁéﬁm 2 and IL-13

|nvent|on i ncludes a use of the antibody of the
by in vigracacsinater nogthusiani GP4hd-gstlepar at i on of “a nedi canent .

[0077][ 00?%1%;'}]@1;&% e&%% e%{h\éelﬂltnlbﬁg e?ﬁecygfgfur#%gze% cﬁlp-l%rlc and fmouse

ant ent 1 nvention trea nt o

anti- 034(@&430) Atd ah eh:é pibh&@a&)naff idivaer sieivated @@B64 hufii@ @D4s @ndells, as
venti.on |nc udes use of the antibody of the present
well as; 1 éﬂ'ioidB?qu’oo déredl-orm8 IL{18065] The present invention

[0078] ! NCFigHRS:arabld sHoWRY 1R/ iRGbiES dfaki SO HizddEniRleFE 8RH mouse
anti-OX40 mAb A10 on the proliferation of in vitro primed human Th1 cells, as well as their
production of IL-2, IL-5, and IL-13.

[0079] Figure 10: Table showing the inhibitory effect of humanized, chimeric and mouse
anti-OX40 mAb A10 on the proliferation of in vitro primed human Th2 cells, as well as their
production of IL-2, IL-5, and IL-13.

[0080] Figure 11: Table showing the inhibitory effect of humanized, chimeric and mouse
anti-OX40 mAb A10 on the proliferation of in vifro primed human Th2 cells, as well as their
production of IL-2, IL-5, and IL-13 using allogenic TSLP activated myeloid dendritic cells.
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invention in a predeterm ned anount in a container,

and a buffer in a separate container. [0066] The
w@e@sandiiié nventi on i ncludes a kit conprising tPeT/US2008/002498

conposi tion of the present invention in a

[0081] greeﬁ L DA ?pama[rﬁgg gﬁﬁflaﬁh n?é] u%ﬁ eoﬁ)r rrilurlne

at e contal ner e pr e
antibodieA e B66 aecimpdred! eNtIhQEe AL te&lpl@elIGKWnlﬂlGKdY afd the
t he resent i nventi on, The resent i nvention
resulting huynpgized Seqpsare af AdacE Nemh ffS th BUREBIEHBS Indicgte amino

dioh08 d% g{ entl on. 4 BRI EF DESCRI PTI ON OF THE
acid p0’9_| I&JREC % \éure | A depicts the nucleic acid
[0082] seqghignoel ZB)demmnth’e VXi4blediohiy CHuie amisnooavidsequblide for murine

mtlboglggﬁ(g%%p(ﬂo hggh R degtpiqt %Iéﬁ?[éz&ﬂg{ﬂ?ﬁ\@d the resulting

B et

posnlom_aQO(@ugtOdﬁ@batL 13 (2B) by in vitro activated naive

100831 PG S e igharbieie i Gl o' e onenc

Al0(TH inBBGF &} dsQdnfHarddto\thd pare@GhiNd £libday Wa olieyBAd (B4
( T) ( %0075% Fi gure gf depi cts the a%opt gtl c effecltmerlc

form (k. Chl merlc anti - OX40 mAbs AIOand B66 on in vitro

2 gell 0074 ot s th .
100841 P11 FRAOE BB 2 RyCi5e obig Selircta it B R il yotavle
reglonsEiﬁGmQFOKhe AY Dight elizh k@;ﬁpaoxfarliableVJSQ[le @m)flﬁghﬂlﬁﬁﬂka-ﬁba variable
Open Sguare represents nave

252- Béﬁs Faﬁ&r@am@ﬂrl%ﬁb%n Nareblend @ (WNY- HV}&Qiﬁ?WSPOdIY%@M E; D)

[ t
Homar P TERGE O 5510 AT SRR RAOAN 0,1 PR R o
chain vaidbie anid(THIIE3 6,-whdlk antilbody CGahd H; E) Hedwschagpveaemblet252-A10;
Al O with nave + a 40L- L-ce 7 ure 6
G) Heayysheingapig emﬁ?ﬁw 6e\>w<h<élaanwpo # %‘Irﬁ'g I’i‘]ﬁ’t" Bpinganable
AlOLW%o’PéQt%&e?@QCOV‘ the production of 1L2 (6A) and IL-
3 (6 by in vitro primed human Th2 cells. Open

[0085] Sq uErgerer Epstesesithat huavesizeid] onehiel AP EDhUG3i6E(g),anurine A10 (o) and

D4 L-cells: Solid
s chinmgefi Bemde) paBpEe R BbR 0T OKAGe Coas and oaoL

[0086] L- CFigluﬁes 190 B& PANB eéplétea%mgwy aédeptdr hsmawicbhRsendkeframework
C4+ and OX40L L-cells; ol1d Crcles represent

sequen s GoRIT PEARICTBAhe HISBICRISILEN WahIssuepoD ST e af Elipws:
[0087] Tabjg%: %2? \ﬁngep\%n(:\}ﬁ) SoRYRRL § ?r%egf rlésrtﬁld}.nm& ﬂ)q{&na%f lel%hbgroup [
consensus framework minus Kabat CDRs (SEQ ID NO:30; human VH subgroup I consensus
framework minus extended hypervariable regions (SEQ ID NOs:31-33); human VH subgroup
II consensus framework minus Kabat CDRs (SEQ ID NO:34); human VH subgroup II
consensus framework minus extended hypervariable regions (SEQ ID NOs:35-37); human
VH subgroup II consensus framework minus extended human VH subgroup III consensus
framework minus Kabat CDRs (SEQ ID NO:38); human VH subgroup III consensus
framework minus extended hypervariable regions (SEQ ID NOs:39-41); human VH acceptor
framework minus Kabat CDRs (SEQ ID NO:42); human VH acceptor framework minus
extended hypervariable regions (SEQ ID NOs:43-44); human VH acceptor 2 framework
minus Kabat CDRs (SEQ ID NO:45); human VH acceptor 2 framework minus extended
hypervariable regions (SEQ ID NOs:46-48); variable light (VL) consensus frameworks (FIG.
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OxX40 mAb B66 and comercial anti-Ox40 mAb L106 on the
production of IL-2 and IL- 13 by in vitro activated

woanws/1inan CD4+ T-cells. [0077] Figure 8: TabPer/US2008/002498
showi ng the inhibitory effect of humani zed, chineric

e he pr f [ n
174 BN 1 A R TR B QAo LR, ki
kappa stdbgtduprll oshsehsusframiewdrk ZSEQUDENOSW), Humadh3V L[k@ﬁﬁzﬁﬂ;ubgroup 11
ure 9: ngle showing the inhibitory effect of
conseny oerk (SRR NO:3hehwmar ¥ Lasappa sybamovmby sprsepspsifipmework
ration of in vitro prinmed human Thl cells, as
(SEQ I\%Iﬂ)ﬂ}? their production of IL-2, IL-5 and IL-13.
[0088] [ 00Figjirer] §ydepaets Granibaolrle repfiodeqgericee of VIBIbEDISY8 Bflitant heavy
. 0of humani zed, chi C .and mause gnti.-.0Ox40 Al Q on
chains ¢ HuGEE, i FErESTIAYOOK GRRS A5hhoracid RaNHAM TS orine o Kokt
[0089] Wel Fi g]ﬂﬁe f9edgictd hwaméd/%aﬁf fr!nlne&orkl fepion sBiknkts &f%uMAMDs 8
gure 11: Table showng the irnhibitory effect
light armlfhelauyrahalm dNumbkersen isepeasedipbolsle ndinate a@¥d@aciipogitignpaccording
to Ka bthe proliferation of in vitro primed human Th2 cells,
0 s wel | as their production of IL-2, IL-5 and IL-13
usi ng al l ogenic TSLP activated nyeloid dendritic
cell s.[0081] Fisgur e DRPATEEDDESCREPTRONaDLI e | i ght
chain am no acid sequence tor nmurine anti bodies A O
[0090] 2andTER GnashtieR IPAGteENIEd (B thd'SarftUTB mEBBBOIBEE protocols, cell lines,
| &KV4-1/1 &Kl and the resulting humani zed sequence of
vectorspeOIeTEf s S Hbed\herpiay becayse dhgyamay vamyt Furthien thedtegninglogy used

herein %‘-}‘09 t}{ggﬁl%éésg O d@s% e%wtgia \&(%/u?%rr?gr?oﬁ)tdgrr#rﬁg §§%i aglldgéé éﬁ elﬁégded to

limit tHeQ;bop'BJ(Bﬂ the p&@éﬁtbﬂﬁbﬂtlﬁh OAgusedhi@aineshdwh the dﬂjbend'ﬁdrﬁimms the
, tenplate | GV1- 46/ 1 GHl4 and the resul ting humani
singulag éefiisn e ‘6 »RNd("the) Auladrplurl rferercs Wﬂéﬁgb‘? §<érrt1=>ﬁtclearly dictates
tadi ga S|
ovry| LGP ATLLI 504 000l GR1 M0 LSRR, e
definedéthetvasd) atteedmemi] ammsmexmffa(ta'rhi)sfmﬁ:iﬁnl? acjongssasepherenh aye the

t he. parent nurjne anti and. iLt.s. chine
same Me3nings Aj corp@*@gb] qgf %P@ior@e(g 0&%@ lg}rbthg@rtdn the field of the

1nvent1§§ qUR6E d’ tboly ﬁﬁd"ﬁaéﬁgls@mﬁ‘ FGuialehal) tﬁoﬁee&s&'iﬁed
anti - A) Light chain kappa variable 25

herein @n b et i ﬂm ma%wppﬁ theapricstlt é1v2BROBEE; e@mmnmmth@djs devices,

r|able Al O (SN), whol e anti body B and E;
andmﬁr%%ﬁa ’&’ﬁ gHt™chai n variable AlO (SH), whole

[0091]ant AhlqsiYerﬁs mwblmhc&)odduimmoaedihéfem%e @x’fb@iﬁbr&t@d haRlieby
A10( TH) hu336, whol e anti body C and F; avc}/ chain
referenge tq @meéte‘gggﬂm@ by law for the purpose of dCSCI'lbll’lg and disclosing the

proteins, enzymes, vectors, host cells, and methodologies reported therein that might be used

with the present invention. However, nothing herein is to be construed as an admission that

the invention is not entitled to antedate such disclosure by virtue of prior inventions.

5.1 DEFINITIONS

[0092] Terms used throughout this application are to be construed with ordinary and
typical meaning to those of ordinary skill in the art. However, Applicants desire that the
following terms be given the particular definition as defined below.

[0093]  The phrase "substantially identical" with respect to an antibody chain polypeptide

sequence may be construed as an antibody chain exhibiting at least 70%, or 80%, or 90%, or
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G Heavy chain variable AL0(TH) hu336, whol e anti bodi es
D-F, H Heavy chain variable Al O L70, whole antibodies

wW@208/1pAdB85] Fi gure 15 shows that humani zed cl POEUAL008/002498
O( TH) hu336F () murine Al 0 () and its chi msric form

T RN

nuclelocavitssﬁqﬁeh&efm@“rﬁal\wdsnﬁ@m HED SRfprehd@r oﬂiﬁ@lebﬁd&f&ﬁtﬁlﬁﬁglﬂ least about
nstant invention with sequence identifiers as

85%, Or 89?’%%959[60@‘8%% vegueaps slepdanig teseferensggwalsissacid sequence.

f '
100941 £ 2 RO 4Rl o omBlogd PRl 18 SRR can AP 08 Ege of
amino s¢ib gesidyes in thercardidate sfedllwme«i\lﬂ’rakan’éildmiceb(\tvﬁﬂ tedresidue of a

hypervari abl e r Q I.D NGs; 31-33); hunman VH . .
Corfespgaglglﬂéa%uwe Ebwg’éhéh’é cpnwﬁ@ﬂo@ﬁiermlﬁwg spquetIRs apdsintyoducing

gaps, if rQ:c a@ﬂﬂ) achidUB he\hh-SiHRSS Qeﬂt 1d&1?i?}$ﬁ%§l%% r{t%é‘Q@q‘ﬂgﬁ& and not

m nus ended hypervaril a e regl orns
consididg By-@Rjervativesnbitiiusolsgrsgap df thecsegsas uderftitya ni¥eithide N- or C-

nus .extended huna H subgroyp I1] consensus
termingl X BG RO RO CBROT B2 FSNEITga T Ahopploey.
Methocﬁstﬁiﬂrdé%ﬁaukér prégtRne fSiuhie Elé%ﬂﬁmrake \%1‘1‘ W0 W iE ek, Sequence

ypervariable regions (S 39-41); human V|
ldentltyameb@meaﬁmrad@mgrseqnmeam@m: sctivRse. SEQ | D NO 42)

VH t .
100951 8P i 6 it 0T ERls B RS G5/ frmugpglobutin
molecudésC@iatifimuhol sgadmMQick vabHitionKaPimimadgo HuBRGh blec i¥E3, 4.2), molecules

human VH acceptor 2 framework m nus extended

that copfagiean antiggp bindingsiteribat(ismmmospeqiiicalls -birgls: anvaafigerb|agd specifically
covrs pRbiobHo SRS AR LA YON b b P A Bl e

annbodies;rand iﬂurl]tk@pmﬁcsutgmmem(el gb i spres Hivsamsibbdiasie Witk o BEQAbS) and
uman VL kappa subgroup |1l consensus

lmmunpg&%ﬁfm Wey grglyes b et havig i sappe REpHaakehsgmesustiey While

ant1bocﬁ9§@&ﬂ§‘t‘§1nﬁ{@\'}§@ﬁﬁ&t§ RESSpeR: ﬁ%% o?@%ﬁ%ﬁlﬁ%ﬁgquﬁgﬁ?th

depicts regi on seque
antibodiedlartdeathgr anhibodys likélnmobeutesiwhishulaek sogétppédtititly .i Naiieadrgibodies

and RGPS e SRR Qo o R o
compo§dd J}t{%h&&ﬁrcél 1'1 mfaL) éﬁHi'nJ‘ﬁﬂVtyvquéhi%ﬁ} hdv gy éhehﬁ‘s Each heavy

superscript/b d indi cate am no acid positions

chain hag ebenti eng at@rmhbeadoman (Beriallowed bESORNYEr of\edrsGmoiomains.

Each 11&@{ ﬁag i Vagga;\lfa%%}pi& Oglgqtl% ?r:nneqt e%% (ﬁ’?{% ae Q/g s&alng H!)l%l%lln at its other end.
MoreoVv&agenérsn tasibbd e B) @i ehﬁnbﬁ@ﬂdl%ﬁtlbchfw (FBYb) V@m¥ant to include
both 1ntFaL<I:{ }ntg)?erculets haes vtveellr .'[12 gr?tllt?oc%; flfla?g%qents (such as, for example, Fab and F(ab"),
fragments) which are capable of specifically binding to a protein. Fab and F(ab'), fragments
lack the Fc fragment of intact antibody, clear more rapidly from the circulation of the animal
or plant, and may have less non-specific tissue binding than an intact antibody (Wahl, et al., J
Nucl Med 24:316 (1983)).

[0096] As used herein, “anti-OX40 antibody” means an antibody which binds to human
0X40 in such a manner so as to inhibit or substantially reduce the binding of such OX40 to
its ligand, OX40 ligand.

[0097] As used herein, the term "OX40-mediated disorder" include conditions associated

with allergy, asthma, and diseases associated with autoimmunity and inflammation, which
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herein is for the purpose of describing particular
enbodi nents only and is not intended to limt the
wa e@paodfo t he present invention. As used hereiPCHndzdosr00249s

t he appended cl ains, the singular forns "a", "an", and
. n .II 1 h
ntuce 14 OFLANE BAUARLAL £ SRGHILTED SR SLE s

host diseakd, exj:esrhhudel&ua)mimumldnwpmfor@y&ms (PAE),c&btismendal €ss
deflned othervvlselﬁu:‘:‘gﬁi technical and scientific terns
lelshm%mew%ﬁy lagengng lipesolfin (Tah @s plierabiypreolitsariontst as

hypers&ﬁmﬁ/ ﬁﬂﬁ?? cﬁécp%%% éﬁ LHAREDRE s%r QH‘% a%('ﬁ iLL:asEndtlli@ conditions

e i nventi on
such asmatdw@tsxsaauton%ane atwdarsdisdakes; ammmqune/a&eem atapid dwymmtitis,

escri hed herein can be_ used in the npractice of. the
myasthgR B sy ST PetiBa B Lo G B AT e i tmuing piti,
autmmffﬁltn@ heAbE/ 1R RemRS peinResLshEkRiA) -aul B Rkhe Mhbnfddt oﬁebénl@ri&nporal

I'i cati'ons mentioned herein’are incor por at e her ei’n
artertlegntr-plncspb@lqsd syndrome cyasewlitidehs (b ds Wegeaw § grantlomatosis),

pu se of .desqribing,and. .disclosing.the prate
BeheetBRRE Poonts Aermal SRRk s Rimplians quRah cufiico. primary
biliary cRERSIsCAutbIAGh @l hdpafis, rHa@Hﬁnchs’suﬁﬁeldmg RufoRBmRhe 86pHoritis and
i nvention. However, not hi herein is to be construed

orchitis guigimenynt diseans of [tke adrenal |g n$yistemif dupyis eryghernatpsis, t o

sclerod%%ég%hg%@ﬂﬁ%sx 's%%l&fxﬂ?#ﬁ%nﬁ%%@?s@ ﬁsh& %%Thropathles (such as

ankylotihg ep@tiglitis), ReBerépPyndramt anda8jegren’ sBendronfetdre eldo vhédmpassed
ordinary and typical neaning to those of ordinary
under thg s¢qpejoh thipéerak t . However, Applicants desire that the

[0098]f ol 'rHéM *vﬁﬁ&[’ﬁ g!f }é@ﬁeittlﬁ‘ vBﬁ&ﬁll;» A3 &%‘tlp%&g NefR to the

el ow. rase stanti a
fact that«temm(pahlommotf ther\emabtetdohmlmﬂiﬁat ehadsyvectjnm sequence among

. tide sequ e may be onst ued as. an anti bo .
antivo At B i iy Szt mecat speubiier! sshpagictoapu bbb i
particub2 YHEAC HOWASRE, | thy vArPatiIS i ﬁ(f)teerv@ﬂgy";‘{hﬂﬁbﬂ@@ Rirb@&h the variable

sequénce. The termw th respect fo a nucleic acid

domainsefastibedienylt econoerdtatedeia three aegequemi@dcﬁbmnlmh@mmtdes
actermiie AR GTIRS E50 kaPrRd: parebafible alard botbif i Chein and

the heasvz%ﬁ&a%nafﬂ@%ﬂiam% THeGhore hh%ﬂfﬂbd)ﬁs)érvea IportisH¥VIf @@able domains
be construed to nean the per cent age o of am no

are callgdithr frampwosks(FR). Asds kagwm iathe atfetheemivo agigdtpositien/boundary
dellneattﬁg\%hﬂyg)g}vai%ﬁle r%%gn oF §A Qrﬂ%fo?gr Qna ?%L&}%R{fﬁg% tRE AT OG %nd the

ar ed sequences

vanougaaluﬁmﬂimfsddmmrig tigeqs, Sorhe pesitsmawithina \aciabke\denidhemay be
xi mum percent identity for the entire sequ ,and
wewedrﬂﬁhywﬁéﬁya@waﬁ@b %HS?SIE%'P%@rtb%ItthQﬁé PERESRS ¢ HecHRETEd i 4¢ vithin a

hypervafiab10 fe STGIMRIE Sné S8 ¥ cfideri a's\ﬁrgfeh%gné\beeﬁ{ed% Bk Bulle a

ext ensi‘ons nor I nsertions € construed as
hypervapahle raggon dreder atdyffﬂenmmf agyria. MOhé odmosnal thosemﬂs&mns can also

be four%gla%:é(meé R{/petrlaaena gf{)%g.t Tﬁg ?nv\ggtllcl)n gr%ovmzs antllt)ohde 1es comprlsmg
modifications in these hybrid hypervariable positions. The variable domains of native heavy
and light chains each comprise four FR regions, largely a adopting a -sheet configuration,
connected by three CDRs, which form loops connecting, and in some cases forming part of,
the B-sheet structure. The CDRs in each chain are held together in close proximity by the FR
regions and, with the CDRs from the other chain, contribute to the formation of the target

binding site of antibodies (see Kabat, et al. Sequences of Proteins of Immunological Interest,
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identity nmay be neasured using sequence anal ysis

software. [0095] The term "anti body" is used in the
wohe@adedts sense, includi ng i nmunogl obul i n nol erOt/@S2088Y002498

i mrunol ogi cal |y active portions of inmmunoglobulin

Nation%ﬁh%ﬁhjtle%% ﬂealtﬁ,h aet'tﬂgdg CIVIIdegl 9t89 t %ﬁ_{}%é" b?rﬁxg'xg num%glﬁlllg %fe n,

Ing Si munospéci ¥i ca
lmmunagldbﬁlﬁxe&hfnmid pesidaveison® Badkding ko ﬁhetlmhﬁﬂiogﬁ)bulm amino acid
(Including full 1ength monocl onal antibodies),
reSIduegwmk@rleaéyst@mtqf Kedpe gl a aml%pthﬁwé%mv@t@m i bodi es
(e.
00991 (e o SRR ARLHECRA o AR ROFh L AN ey

generalfbaﬂie t&tgemhcﬂmg lor ehidatde t@mrstEﬂmpthbﬂ aauaady ﬁa@k'nemts include Fab,

Rt o B e B b s
compo@xﬂf lﬁw dh'fa&w@fﬂu%g%ﬁsac%i&& %cgﬁxjﬁoﬁ Wlﬂlec{ ﬁﬁlﬁ%ﬁ%t}x'aﬁhbydy For

tlbodles a i mmuno lins are usua
examplhearearmgen bading fragrhgnt ob ao apdi (XX 4F anttbody i1&@, WHiOh can bind to an

OX40 {53t B spEISRBTERFT ) BLeyFnepan e e BRliRrof such

molecu‘f@ﬁoﬁthaQﬂ% tRO dbifity/ R HiAP tthe @BR4 0N aMH) AtsleE@W@&nbYﬁﬁ‘lctlonal
unber of constant domai ns. Each ght chain has a

fragmevtarmglbteepm tmmnlb@tile@mfe@ﬁ@ fwiF(ataread & (@on stagmentso e V"
ot he

fragmeg‘%r 1s.th Tngw @Q%ﬁfi?/grggmcn %E%ort‘nt%m gnct% péae g&fgei} &gcggnltlon

and blddmgblﬂenﬂ’&@si refidneoubies of a&hmed of ohe hea\V},t arioshe lighagh@ntvariable
(such as, for exanple, Fab and F(ab')2 fragnents

)
domainyjg; act!glﬁ,rr@nda)dalspéawmgmm T4l dijnep). ria}sng ﬂlﬂé cgnfiguration that the
t
tnrce PGS o AU oo GATRE LS in bl o e proce o
the Vyt¥ig dmnerrc Qodlectivelpfthé bie GIDR srednfer taxgeabmdngmbeaﬁyltjn avthe

antlboiafﬁtsl-?q}g%{; ?e&gﬁ :afs{réget \Iéqsnsa ?eJ I ndl fgcﬂ" an f%g]({rg}%'w% only three
o e e PR R
affinityatban thei emhrdobmdmg sgtell b§$1agtercdiairva"qu'sEv"t dngibbin ﬁ]algleotfs comprise

su 40.to ts l. nd,. Ox4 and.
the ViR i RO Rtk b5 e s B B are PRt (L Snele
polypeﬁt‘i)dkdéﬁairp NSerFABRS 'tliét P\ﬂp&l’%bé})t@lﬁ |f&1&1%f coﬁ@hﬁéﬁaa pélfgeptide linker

di seases associat ed aut oi munity a

betweenli¢ ¥mand iVardomgmscwhish lenetdesiilie sFp kaefosml tbc gesirgd structure for target
blndlnrheurrat0|d arthritis, inflanmatory bowel disease,

%r aft -versushost di sease, experinental autoi mune
[00100§ NCERO BAW Gt cOnfaifithe conchit domainadf thehgllitmhaina&idshe first

col | agen-i nduced arthritis, colitis

constandemeit (G ths heavy chain Fap ﬁﬁ%&é@?‘%ﬁeéﬂﬁef from Fab fragments by the
addltloB%zggés\g ?ésgl%'s aPHESR boggptlgﬁnﬁlu P Rav C}gl cLlIﬁJ@Med(ﬁnam including

er conditions such as sar 0si s
one or AokOCYsMims fomm ftlar ardibsdpbirge regioni Fabl) dragmentsi ag pm:duped:by

cleavag%?qrf‘rﬁt éll]tg{l |b|og %th t%g:h?rég%rc?fgt:g{sngﬁ %J‘@gﬁiﬂggg rd? estlgn product.

Additional chemical couplings of antibody fragments are known to those of ordinary skill in

the art.

[00101] The term "monoclonal antibody" as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible naturally occurring mutations that

may be present in minor amounts. Monoclonal antibodies are highly specific, being directed
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aut oi nmune henol ytic anem a, pernicious anem a,
aut oi mmune t hronbocytopenia, tenporal artertis,
waniApdiosphol i pi d syndrome, vasculitides (SucPCEES2008/002498
VWégener's granul onatosis), Behcet's disease,
. r
agamst%‘?ﬁg%@%dréet SHE! P'Hlt\tflé'rrirﬁ)ré1 i egr‘itk)gsf { rgo§1’v%1I{:Hr:“or';[i%%;%§/clonal) antibody

preparamotm whmhrtypicelﬂbatrlctud% dlﬂfhﬁhﬁ amibodigs tiiwdtéﬂ gigdinss different
t ol nmune horitis and orchitis, autoinmune di sease

determgantS{EPRRFSn§1C chgnennslons) aptehady is diseriecdbaapinst aningls deferminant on
I S I

the targ%? ﬁfﬁaﬁt;dc%ottﬁéf EB;JB%'{%@[ féqtaohéﬂ?gag g%ﬂﬁy&dxéé ag'leJ advantageous in that

they m@nkey syodhasized rluynhkyhybrlck))na ddture ruhsorﬁgmdxatmﬂ&zy ahet

. Sj.ogren syndr.ane, are SS under. .t he
immunGb SR TR Eod B TR CRES o parL 4B PE e A tppdy a5
being db@i‘ﬁ&%ﬁoxﬁfa uBEth AR S 1RBYeReAs RPhiaReH b?%tlﬁoﬁférﬁldt i€ not to be

the fact that certain portions of the variab domai ns
construgil a1 e&qum&mgdw;ioyl dfthsaibedy by anp pertientar lmxthaeis Fom@xample, the

in.the i i fici t
monocRft 41EEPde KirtRe S hEPreRpe iRfiHfioh idyibe §014ER Fom phage
antibodyaVERN@ds, usidpethy el ladioMwint t¥clinfqua!l TY phlet fbRbdloRi affibodies to be
through the variable domains of antibodies. It is
used ingspeIdARteatidl therpressneiavertinnamey be made by dhsmhbeidentazmethgd first

describ§§%§ Whﬁ‘% 06k Jle&i}a fns 2$99§§)(1eﬁs§ an%@%gﬁ@é%é%ﬁ%&%%i e

lnahmmarlable donalns The nore highly conserved portions
of variabl e donmins are called the framevvork

[00102) 5 hetesm; "Ghimsaica aptibadyaasaised Bergpy rafesnia an %ﬁlfbe%ﬁa\an& variable
sequengt%l dePiead Kt éan&y Hﬁﬁ)ﬁﬁﬁﬂlﬁ&hg LEFRs a@'?atad}txﬁagg%nﬁmy, and

vary, dependi ng on the CONtExXt and the varl ous
humandmfiunogiobnBnkeomatant regtome, picallBSommsep ot & bmsamirhimunoglobulin
vari abl e domain may be viewed as hybrid hypervari abl e

templaE’ositions in that these positions can be deemed to be

[00103\¥ t I ANiRYPEOMAS bARIEREARTH Q. WhdHle) AREbRREs RE chimeric
criteria while being deened to be outside a
immunhglobnhies; nramueoglegulunclmweqr feaganeintsetherepf eweh af Fv, Fab, Fab', F(ab'),

or othef sk i Rting P Ry e P RDo TP b beh SRR Sanos gerived

from n&ﬁ-ﬁuindﬁ $mAfhbHIOBIIRS FOSEAETaS | thg himahikéCaltiveas wil chpsise
hypervari abl e positions. The variabl e domai ns

ybrid
substalﬁrallvi aﬂmf at leashopeaand typighldy Bhaiviasiakla demasspin which glior FR
sobsa Gl A B Y8085 B oS00y RbRBN b Rl

and all @ndubstansialiy all @ €& FR 4GOS z@atltosebf a htu@ab irafwabglobulin consensus
structure. The CDRs in each chajn are held together in
sequengq. o Khe bpanizgd antibody may Or@gmsﬁg ajlegst apartion AkarcpRs

1mmunE>%l%Bhltul? @o&?@?? 5}?{111 t91912%1‘1 f 3 Hurhglf 1$ﬁﬁﬂ@%b&ﬂlrptfemplate

e target ng s te ant| odles see Ka
chosenal . Sequences of Protelns of Innunologlca

0 Ins te,of a t.h,..Bet hesd
100104 18555 bRy oS Bl GnBoci R B amtp acid
sequenddTbMPh@fhs! uﬁl%%h@glﬁ&lirﬁaxﬂﬂﬂ@lud@ aRiKHdNG i§Aated €rom human

I nmunogl obulin am no_acid _
immunoglobulin libraries or from animals transgenic for one or more human immunoglobulin

and that do not express endogenous immunoglobulins, as described infra and, for example in,
U.S. Pat. No. 5,939,598 by Kucherlapati, et al.
[00105] The terms "cell," "cell line," and "cell culture" include progeny. It is also

understood that all progeny may not be precisely identical in DNA content, due to deliberate
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resi due nunbering system of Kabat, et al., unless
ot herwi se indicated. [0099] The term "anti body

wo e@gmedité refers to a portion of a full-I engtPCT/US2008/002498
anti body, generally the target binding or variable

u X
or madl(frgén? P‘E(EBR’?? I\’gﬁaﬁéprggéngtmgﬁlave ﬂ%r]%m ﬁf}ngéslgdn éjrel?(fo:lgglﬁ:al property,
as scre¢rieddbnim the aggimally txﬁﬁsfdﬁnéﬂﬁdllb&‘éymtlﬁdal Chgphiastcellgviged in the

qgual itative piological activity in comon with a
presentfiy§ntioB gggTaay Afegl alary plég oresukapIotic hasSant i gen bi ndi ng

[00106@)r a0 fofatf" 3Pk e iRi4 0r QﬂlEBQﬁi DN&%Mnﬁ%dﬁéﬂg DNA into

nd to an OX40 receptor n such a manner so as
an orggnisay smthaomeslllﬁanarﬁtphahﬂaly, ditheltigseart éxeraalmoliosymar elsmeiﬁ or by

chromqrgglalg gllteegétgq%;n e&a ?e%tl'ﬁg'go g Ll ﬁ)tégan[?qlnggnﬁéﬁ?lﬂ% %:1%4 t% the
taking ﬁﬁéPENA teQy. adﬂé)@%itsr% fveb®f EHySth& 23 FMP orgsﬁiéan @Mh&@lﬂd #ny

ragmant S. ra ment I mum ant | bO
coding fsequgneestarevti faht epnesaed sle tcurrpl teemsfetctﬂdg@lst cedl agd |"trarmﬁ0rmed"

rfer oG ROYORRA D R iR oEh i G i Qb et T imay be

either groHotid\ @ eukanmatie! ntl"yﬁi%&l%‘rbl%irk@t‘ib kobrlceNinélut® Wariouststrafhs of E.
in this configuration that the three CDRs of each

coli. Tvmcalaemkery@@népﬁ geHs eneanmnmh@kefsuﬁeaSaChlaﬁgyehanmtqmvng or cells of

of the VH -V
human 2 oF'lgm ofhedgﬁsé%cgﬁﬁﬁﬁAtsgglbe&:e Blay &)ehﬁéom gug a¥ne slpf:me% %s f?lﬁébst cell
of a diffétthtapedies fromeaue host@eRordt map Gk @ hybrid IN A sé@lﬁibdﬂ coffaining
hal f of an Fv conprising only three CDRs specific for

some forejgarapdispmghwmalegoassiiNAy to recogni ze and bi nd
[()0107@)ar 9il tenﬂl "tvgang‘gln@equ% ﬂIQWon?_tHdt @bﬁt}im}g&a’y &ﬁlteh&:ewhich is

ding site e-chain
operabfyrlagcresdmds 8 suitabye ccmaroﬂ bequehteacapabdle of effacting thé eapressmn of the DNA

ina suléqrhi@ Ody§p%§{5ﬂo éetc{;lgggqg ?n@ 4 aq%rn;)t rt(ﬁe g?fnpgt transcrlptlon an
optlonag %k%ﬁ?di‘tsb nfeld &ﬁﬁro@ QIR 26 iR ROk X&ﬁﬁhééj&lcbﬂﬁﬁ%ﬁltable mRNA

efween the VH and VL domai ns whi ¢h ables the skv to
ribosorhe bmdingssitde sindsdquencescwhich controltthe tpemiratinoliof gran{ctiption ind

wanslafioty TR yekc HiRGbe f BRI R riare SR umRD g i pqmic

insert. @i‘k\é)ﬁaﬁb@hﬁed faba shitA0RoN: Sthelvédter mhy esplicade ahd m&hs
the addition of a few residues at the carbox

mdepetlciﬂnﬂv

9fi hegfost g@oma@yn@ﬁam poraginstasges, integrateus e gerome itself.
In the Rff e%? §pe1pr acé lmn ?Fasmlgnandh'%ean}"l alfg ggmg‘mqgseusreg %t%r&hangeably, as

are produce by~ Cl'eavage ©

the plasihﬁilﬂs thedaohieothnadnly hsedforig@f eyabei Hewewd, theénvenelbn JsZintended
psin digestion product. Additional cheni cal

to mchtdwtwlﬂ phsT @Fméﬁ’f VBRIERS Whighy pee squivdlentyngtiangsiand shigl are, or
becomerﬁb%r in the art. [00101] The term

oclon antlbody as used herein refers to an
[0010831nt Manhynab'bfoaipngases of treatment refers to any animal classified as a mammal,

including human, domestic and farm animals, nonhuman primates, and zoo, sports, or pet
animals, such as dogs, horses, cats, cows, etc.

[00109] The word "label" when used herein refers to a detectable compound or
composition which can be conjugated directly or indirectly to a molecule or protein, e.g., an
antibody. The label may itself be detectable (e.g., radioisotope labels or fluorescent labels) or,
in the case of an enzymatic label, may catalyze chemical alteration of a substrate compound

or composition which is detectable.
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froma popul ati on of substantially honbgeneous

anti bodies, i.e., the individual antibodies conprising
wo b@spoqwé at i on are identical except for possiBCEUS2008/002498

naturally occurring nutations that nay be present in

nts. ., Ional anti bodi es are highly. .
t00110f, 08 1 SEPHER, M0 2R &0 el hoBR i et R ict th antibody
of the frescnb ﬁfvﬁﬁﬂiﬁl canadberd M&nplOofCHRYhhic @a&oxﬁp&ké@ﬂl&%hhclude

anti bod reparatlons which typically include

those feymedapastial Ya?ftqnﬁé‘ﬂy efglry e @qnta@éndme ghass)cpaytaccharides (e.g ,
| t i hod
ogros 81 R BASLORES) p P TRIRE OSBRIk

embodimems] diepéraiing en theeiontexpeles dolidiphyse ¢EAOEIpPiRakhe well of an assay
anti bodi.es a advant ageous in _that they may be
plate; ig PHheRsid |13zaeHu’bf§°aPH8 cAlBH Goan éfﬁftlti’r“élmfnﬁeéﬁphyricﬁlalﬁéﬂ

by ot her i munogl obulins. The nodifier "nonoclonal”
i ndi cates the charagher WM%@@E@OW as being
obt ai ned from a substanti neous popul ation
f [ [
[001119F QLI BRA &Sthe B3I n%cgtﬁgr Werelfef %ﬁﬁx{ul&‘;?o%eg?o %é%#gé .a.Hﬁ’-OX4O

production of the anti y any part
antibodier ofghapysisent inveationndg bmnwlas thetsohibih fosmfoditheseman OX40 receptor

expresigias BSugn PROLIRCPBEN GBE QTS gl PrkivG:s e et damsin encoded
by nuclEBEdPAERAES Wﬁcét?g 9{1)(} gzg%@&%&&%g’ a &) Bé&g 1h1?nudlog%n

accordance wt ent 1 nvention m
comprising they/fulli leogth Ommacprésise& bn dmrﬁab@df sbgbl&(ﬁhhﬁbcte@tnoabe
be de reconbi nant

fbroblgd istls: bﬁ%@%ﬁ et o Tl e iR Beysedss dgnogens

for gen@%ﬁg hd &lt®bdick of a2 ]ﬁ@%hpﬁl‘é%ntnﬁlv ' Mulﬁfi‘l 'aﬁ@g@nﬁ?&ﬁi%ﬁ% are
derived from a non-human i mmunogl obul i ch as rat

directed pgamsiS2X 4handbeappbleanidntibiting anﬁgmobwaqug oatisOXH0 thereby

neul R So! Y PR T B o TR e
transm &bt i Aétulld) O Eitn 1o ge i Nt/ BeCprb 8ited @& oRkBihAS or made using
|nnunoglobulln chains or fragments thereof (such as

synthetigmethggs ﬁb%lmmm@&?n)rxzamlswbﬁ @pla@%#fg@namaﬁaalr@ume
[001 12@ u bi’ﬁ@ Hﬁ‘ﬁg e?nfna%? r%eetﬁ%l e%&c‘éﬁulﬁp @31%%11% o'?‘d’}bfﬁa Altematlvely,

equence man | nmunogl obul™

cells exgﬁ'mrr@l a trdmmebimie metﬂ:m&ﬁm;bﬁxﬂxyg tMeklxtrgGHlﬂpldr ﬂefnlam may be used as
subst an ly all of at ast one,  an pi ca
the immuRqegh; 3 @bﬁf‘élwn bieﬁiem% om| 4 nagyraksEse4is al T i Hings) g may be

cells whitg h%béé?lg&é?ﬁﬁ) 85 %?%9(%?1%15 t%&%ﬁi@@{ toae){f.')?&s ?‘l@‘ﬁﬁ@ep’gg{ on their

I mmunogl obul I n an or substanti
surfacer é@hmmurmgbhm&ﬁl ﬁs&mathuncrtfruseﬁmirfmcgghnbuﬂlg mtd:mudm veilldbe
nce. umani.zed antj body, may al so .co se at
sppareigg 4G o TR ATE A RSB BB TS SorOLth g ghpte cel
immunbf& is el v th&igk. of a human i mmunogl obul i n

tenpl at e chosen.
[00113]  Alternatively, a gene or a cDNA encoding OX40 may be cloned into a plasmid or

other expression vector and expressed in any of a number of expression systems according to
methods well known to those of skill in the art. Methods of cloning and expressing OX40
and the nucleic acid sequence for OX40 are well known (see, for example, U.S. Patent Nos.
5,821,332 and 5,759,546). Because of the degeneracy of the genetic code, a multitude of
nucleotide sequences encoding OX40 polypeptides may be produced. One may vary the
nucleotide sequence by selecting combinations based on possible codon choices. These

combinations are made in accordance with the standard triplet genetic code as applied to the
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[00104] As used herein, "human anti bodi es" include
anti bodi es having the am no acid sequence of a hunman

wo mvsnoeghebul i n and i ncl ude anti bodi es i sol at eRCT/U82IM08/002498
human i nmunogl obul i n Iibraries or fron1anina|s

RGBS gL oL L A SR A 0o
variatiGh8Sié tdi)l&dcdrfslfdkﬁada cthy dri ofeKese oy pe 1dels| iy BBbsed W the

5,939, 598 by Kucherl apati, et al. F%OlQX] The terns
immunigagiop of an agimal fq generate Aefibagigs| that hindileedXc| ude

ro 0
[001 143 Q‘EQYm?lg%?%&l Gka6 Ay gUW@ét?&e%%k@%ég%béﬁcﬁgl g? qugggd asa
fusion dﬂjtelh e]nailhesthel (BMA;KW pollypeptiderfugdd to IaﬁothMapdl?;ﬁﬁpnﬂé,C@lem ¥s an
) th av the sa unction aor. biologica roper.t as
lmmur@sl%@aﬂ ¢ 58191, ﬂﬁé{l%ﬁd. RlyRaPtige oftam %1%6 thﬁf@tf‘d'é ppnﬁ%at@n e.g. by

t

perm1tf|1%{ehﬁslﬁég%n ibﬁeenrleh??%/ 152%4(%}%%?1&'{1'% al?ﬁm u@ﬁgﬁlta ography Fusion
proteins gt be pfiddabhy Cﬁﬂnmmgfaonmbmaﬂt il tansﬁehhadl wnthmrfgsmn swcleic

i el EOR RS ¢ R R R B ey T e e

cmbox?%ﬁﬂdﬁﬁfwxﬂﬁ@%al eh&BEiNe }5?6tebly FGRIPEREAERE may include, but are not
Integration. "Transfection" of a cellular organism

limited fjot immppogleliudindcregiohs &hatmhmgieu?ptr@ﬂsfmsc Begagactosadase a poly-

histidir?ex % %1%@ % 8bl§%¥%gid Jé%tg 1§$1§I|1t| rﬂgt‘t;llalg{lgeg@br?l@é%sgﬁ (ﬁ-%grrotein.

[001 15q er Isthetpree st 1ﬁcérﬁﬁmhﬁe&bm©ﬂiaht 0Xad wdsruaed fdiniBehizé B to
to a cell in which DNAvvas i ntroduced. The cell is

generatedherapfaggiigiantibpdies. JRepombinaty O3t (s cpmmepeialtv avastable fsom a
numbef PR YAk §%r %gko?bé%?éﬁg M@h&aﬁ& th‘]ellie;) (%'ﬂ:%l‘x uﬂg NJ, and

vari ous yprca ukar IC host
Sanofi (B&d)-llsdmtre:snhmﬁler\mSe, PALS Exa1$1pl’éhy pelypehries t@hpsedlyorad portion

uman or| The introduced DNA sequence may
OfSEcbﬁ£¥ﬁ%gﬁ¥$ %@gles as the host cell of a

di fferent speC|es fromthe host cell, or it my be a
hybrid DNA squ@ceAmmgwa@m@Rﬁ@i\el gn and sone
honol ogous DNA. [ 00TU7] erm vector. means a DNA

[0011 6? on 51’ BE Btk bRl Loy }IB}QSé?it QN%nﬁ@rg H2D & \éﬂérﬁgd ' aﬂ? QLAY method
'i nked to a suitable control sequen e Capa

knowngh thecart. nbhet 4ngibediss of thegmessht inventidAnan cempuset }ai:b}'cdonal
. ost., Such gontro nel ude,a pr ter. :
antiboY e AR AL R P ie R S bitirs E Palh I Beglitledarsgn
(Harlo®wQerd19Ansib6dies: laaNordt bty MBnud, C61d YpAREHAoR Wabékatory Press, 2nd
sui tabl e nRNA rj bosome "bj ndi ng sites, and sequences

ed. (19B)cwhishis heseby meomeratedhbereiarbyorlarensede its smilr@ty)and
h
[00117&)r aFéJ %a}n%le alf I%rrf\{l;f;x%ggx{p O{%}é& 55 daab%vgmmé/dde a%nﬁ{ngf%%%l tg various

or 'si geno I nser

host anfimals $ficdidingl buohot kmited toabAtbitsasice, falgetéged aidubBihe production of
repl |cate and function independent]ly of the host

sera CO@@HBP{% polyflogalantifodighapscig ton thesantigen. o fhaadminigivgtion of the
1mmung§&91rﬁ§y ehfllohe of hord'fh t}&:rtl%ﬁg Bf ard Hﬁﬁhlflllzg%tdﬁgeaa&dplf%%gﬂéﬁ an

vector" are sonetines used I nter
adjuvant. Various adjuvants may be used to increase the immunological response, depending

on the host species, and include but are not limited to, Freund's (complete and incomplete),
mineral gels such as aluminum hydroxide, surface active substances such as lysolecithin,
pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanins,
dinitrophenol, and potentially useful human adjuvants such as BCG (bacille Calmette-

Guerin) and Corynebacterium parvum. Additional examples of adjuvants which may be
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the plasmd is the nost commonly used form of vector.
However, the invention is intended to include such

wordsnodios ns of vectors which serve equi val ent PET/OS1008002498
as and which are, or becone, known in the art. [00108]

" N f t .
R R A
dicoryrbomgrslate). dmehunidationproratals arromndl Lkfswipin thehasn therat @iomay be

sports, or t anj.mal s, such as dogs, horses, cats,

P : :
perforraig iy ary BOtod tha) SYicH 4 TN IEBRAESS e AN dopfeshgpep-
Adjuvd'n?sfﬁgﬁlsB%ﬁl lgﬁ,)g,\gﬁihgm gtconpound or conposition which

can be conj ugat Irectly or indirectly to a nol ecul e
[00118pr Pyptaiyn theeingmynagen dwith loo sithotihaeljinatné)l is rggeted sxd thebpammal
detectable (e.g., radioi sotope |abels or f]uorescent
by mulpg{g&pésutaqqo% ﬂrg;(nﬁr@p%rgggeaifmg 1ogﬁ,ﬁdﬁ?%uchbgl1y’orﬁg§mgh IV. The

immun®2éAn%¥ ShFiRMEnCAk 46 hb@béﬁtid&[‘a Glisich preRsh, RLvaraR RN,
or conposition which i's detectabl e.[00110] As used

Depending spen thegahird ophagpelypeptides (Ae.npercernflyduaphabicity xpereent

nyaropffely S G e lsp A pRRBRE el HHRL A heRTa popiveate he

immunbpéd deproteds Rndvor toest pahihctlehit i theeMbinkRll Yeidl iMhAmszed. Such
control |l ed pore glass), polysaccharides (e.

. (e g : ! | ass har 9.0
conjugafifay gskayles ¢idiey g@rl}mglmoagg,atlg@ by gftwegjﬁl,vap@p gi¢heyical functional
. i .
o 3550 Th kAR SOy LT TSt ot
covaleiith@nded formbd ot thivagly fpli@i-protdin badedana&hodology, ®r other methods

purification colum (e.g. an affinity chromataqgraph
known g, FW}‘%“?FQ”PNIWR@@ES 0? Gheh HmygeeenisRrgteyys mﬂe%ﬂe&ty)are not
1imitedft§0 Bfe MBE& h@ﬁnggya‘%?n,'mmﬁr&eﬁﬂn Q$P%i&tb%vﬁi%tthyrt9§1;o%unn,

antibodies of t present invention: one was
soybeas dtyphkineniiibiton, ahd proenikenoas TOlRr peptédes oV agops adjseahtamay be

f.usi on protein co i Sing a huma | and the
used toBEiPRAPF TG MG AR eRha BBy HELTGHET do r oo dues
[00119} 05 ThO afodid MY theZpreddie ifRABHEMAR R oMpFiSe hivR886#kI antibodies.
I’ mmunogen conprising the full |ength OX40 expressed on

Monocidnal antrtfodiss apd andibabiey whichhestegnizaia swgleantigemiobiteistheir uniform

speciﬁﬁ&gr%% & gtgc!ci@rlla?%@'e&ﬁ@&@gﬁgﬁg%éu; ! ng)%ﬁ)ﬁcégn% ar‘iet%:odies, which
usuallyedointdd@ ghietsodids thit@ede@ SR variewestt differenRagifehiciiites. Monoclonal
ant agoni st anti bodi es are directed agai nst OX40 an

d
antibodieymBY be prepried; using hygridsme teahnelogy ntueh a8 thase dgierigedy dohler,
et al., KQGFER6 AS11095] T 8% SGERE 9fs AR, ktlioY, LRl Bliitlies: A

the 1 mmunogen 1’8 a pol ypepti dé, and nay be’a
Laboratorg Maresah) rGuié Spohg Elatter LhberatoryPasge2ndnaly (198 8pamdiHameherling,
inantly ing.synthetic nmethods. T
ot VRSO a8 A A BT AT o

metho%?@ﬂét%&r E%oh%ﬁbﬁg%h%ﬁisﬁﬁ.mﬂé Rxhfifle ¥F AR Whidh may be

omai n of Ox40. Alternatively,
employed for producing monoclonal antibodies include, but are not limited to, the human B-

cell hybridoma technique (Kosbor, et al., Immunology Today 4:72 (1983); Cole, et al., Proc
Natl Acad Sci USA 80:2026 (1983)), and the EBV-hybridoma technique (Cole, et al.,
Monoclonal Antibodies and Cancer Therapy, pp. 77-96, Alan R. Liss (1985)). Such
antibodies may be of any immunoglobulin class including IgG, IgM, IgE, IgA, IgD and any
subclass thereof. The hybridoma producing the mAb of this invention may be cultivated in

Vitro or in vivo.

-23 -



cell s expressing a transnmenbrane protein conprising
the extracellular donmain may be used as the i nmmunogen.
wer@k/1e@hé s can be derived froma natural sourBeT/(82098/002498
T-cell lines) or may be cells which have been
ra ¢ [ S h
[00120t 'ﬂ?{ grﬂﬁﬁd{?ﬁeﬁf&gg’r‘&fﬂgg{g&cgﬁg%&% n}%&%aﬁéPe; ﬁg&[}ste £ mouse

with a hhmae nﬁnmseﬁydterﬁ,dlanwera&blt;@nmhmrhﬁsi loétfer WppropHgte host animal, is
app arenmgb, those in the art. |nmunizing a host

immunigid g elici amphacytes erﬂducm e Langhls of Iereflvcm&ﬁ%ﬁk?@&s that will
specifitally$ihd té‘fl‘@m&ﬂl ﬁs@& f&t inmikrd? 2atibal &Neh?ﬁl%ly }S’?lllﬁ/hoc?tes may be

gene or a C encodi ng OX40 nay be cloned I'nto
immumedsniviror Lynpleocytesphasst dmsedeut}nmyeindlacmbs esingd sumable fusing

agent, S8 ne llTenE i 1 Toro 8 &9 BHOLR? FAL (Gpinie piecioral

Antibol¥RishPEsciptks %@Pfa@ﬁc@?\@a@éiﬁfc%@ésnEp 4@3 fggehpe nucleic
acid sequence for OX40 are wel nown see for

(001213 x afasherally) ig makingantibyds-pradu@ig mzdamds,ﬁlthsepﬁm)eral blood
tl.c ,co

ymph e G ERES 3 5 Tsa" buffon R B R B SRl celsor tymp

node c@ltd arp @Rd i @6nHarhal endthiPENAESburdB ard@sir¥@r Yhé Renphocytes are then
nucleotlde onbi nati ons based on

sequence by selectlngw;
fused m%ewg ceHding aising praifable dnsingaganb rsycpepotuerbylene

glycol,gg gﬁrng % ﬂ?ﬁn e% ﬁégrg}(?cﬁ% %gérgoﬁg%dggAﬁkb%ﬁgse E}iﬂrﬁlcﬁﬁ)& and Practice,
Acadeimnéd Presd, py. 5608 (1986))OXdithqpaliyabadll iieesarsusially $rlaﬁ§’formed

riatjons are to be con d red. Any. one_ of thes
mammﬁ@ t PAHSUIARY mys! Qe ngenr BVie 25 hREdn GFigiy Typically, a

i
rat or Iﬁ%\%s??ﬁﬁ/etl&ﬂg @flm gsg&ﬂﬂ% "lg% l{/yggg(t)xfﬁ gl-jlrlr%51 @a@\?ﬁ Qultured in a
suitablp enlédire cnealiym ilgat @xqfembbfe@nasnsaorfm| noore snostaicas tHaatnhlIiaBthe

her

oo 5 00 RSP0, el 0. Rk her Bl BERL €21 ot ek

the en@ﬂ’le)’f%@khrﬁﬁm@fghﬁﬁlné‘bﬂ@sﬁhﬁn@és‘% ghisfRdsd (HGPRTOR HPRD); the culture
by permtting the fusion protein to be isolated an

mediupfor tiedbtigomas typically sl drcdudscrmohgnthingsinsmopietinednssthymidine

(" be .pr ced cul t
CHATTREHER PO RER e Pitybtlhgfuh BF B Bb S rcectipay
[00122¢nC PeFerred PiirbRAlvedREe]l lisled4te thede thif ifoR «TREERANY, support stable
attached to either the carboxyl and/or am no term na

high- leéfﬁbprefiu‘tt}?@ qeatibedy, bythsiselscisd gribady- mﬁg}uqm& pelifoandge sensitive
toa m&{ m st %]}II %énlg' geﬂ ('ilﬁxsnf K%HQ%Q?}ﬁyEfE) o ce qﬂfeeg QiZe murine myeloma

transferase
lines, spo]h yshthsse dérived Segmdet MOREAD1 anabMRIt-mdi mnglsé uraord IaV&ll@llﬁ from

Q nd. mal t ose. bi nding protein. [00115]
the Salg‘:iesgghtﬁ et B hfitgon SR AR oo e T s - ipglicstion Mo’ G sP2/0
or X63-AP3UEs3 elld &%ﬂhﬂegﬁﬁﬂlﬁt&mm&}w e%c%n étP)‘h?' RB8kville, Md.
a aval om a

Recombi nant OX40 is conmmercli
USA. hlwnizarmydlome @and emuss-buman hgterdnyel@nsygeli bnes, also have been

s BERR B hop B! REFG ek o R e ol 133301
(1984)PBladeen et 8 M6EAGRGNa3 AndibbdPPrclub®ért T&Mniques and Applications,
Marcel Dekker, Inc, pp.51-63 (1987)). The mouse myeloma cell line NSO may also be used

(European Collection of Cell Cultures, Salisbury, Wilshire, UK).
[00123] The culture medium in which hybridoma cells are grown is assayed for production
of monoclonal antibodies directed against 0X40. The binding specificity of monoclonal

antibodies produced by hybridoma cells may be determined by immunoprecipitation or by an
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of SEQID NO | and variants thereof. . 5.3 ANTIBODY
CGENERATI ON [ 00116] The anti bodi es of the present

W0 pvsnbéloen may be generated by any suitabl e nep¢tmdsS2008/002498
known in the art. The anti bodi es of the present

i A B0 TN ORISR AL SREL) BB o B Boren

assay (BKISAR CSL&httecSﬁiqdeHafel lawneih the art asthivithincthe skillaf the artisan. The
Laboratory Manual , Col d Sp rlgpg rbg}éE Labor at ory
40

binding-pigayy of the renociarsbaybodyiip Bgiamal@obimtam@aed by a
Tl 117 F
Scatcha}araﬁallr}"s}@(l\/fu%g@ln%%ﬂgfé, eAnIﬂIé Igth‘Q' ézg}gzrllOgglt Y))(%) (@9 1 For
[0012431d nAlﬂleBhﬂrrEid)ntaJce\l{la lareoidsntifdei thatrprodilcs antlbbahds djlfj,he degired
mted to, rabbits, mce, ;rat

Spwﬁ‘flwe fﬁwu aRg/grachvity cthg cloges miaybg QU€%PW°®mltlng ihiGion

procedﬁxréts bRPBicn P &iahddrg rrfe‘i’r{odts €08k IBRocldhE Antibodies: Principles and
adm ni Stration of the i munogeR may entail one or nore

Practice,npexsteimanBress, pprd % HBu(1086))g Saigahie celhue meliadfes thiepyrpase

uvant i ous, j uvant.s ma e u in
inctod iy SRR ot s P ERLESeI e Nt S MR RSTERE To40
medlurﬁpﬁ?h&ﬁtlo@mﬁe hytridester RUE ndySheRbwh il A8 ds biteS LN iFan
(conplete "and I nconpl ete), ‘'mneral gels such as
animalg| um num hydr oxi de, surface active substances such as
[001255)?/|Sﬂel Oélhl‘élﬁfsla]pl H[Jﬁéolliasce sq%?elrtr%ag%? Hleggi)éﬁgﬁlés ae SUI&%P}; éepgra’ted or
isolatedl froht uhenhlemelmecamd aettedfluid] dnysebLﬁﬁbyl |coh‘kHﬁ&6nﬂdmﬂM&ﬁbgR)bulin
such as BCG (bacille Cal nette- Guerin)
PurlﬁCWQ%eé’é‘feérﬁuﬁ}maiaaf?WpA@d’ithF’@n%SeBl?@fIﬁiﬂ égdr@ﬁylapante

Chromégg%%é% ?%l #&%‘%&1 0S p %?@g&{pﬁg’l %l nggglﬁfohégt? él Mti%se?i %gfémty

chromaibgraply)norrycol ate). I nmuni zation protocols are well
nown in

n.the art erfor
mouény%ﬁ@’d"fte‘ﬁ%\‘i‘o@ 8 thear %rrg*ﬁep%e SRt rarofual antibodies

and th@MNHEBhveMGiSh iChRIBRited VD) tHé&é‘%l@ ﬁfd%c@érﬁﬁh H@%hhoﬂﬁﬁ?"‘lﬂoﬂ dkample,
the art. [00118] Typically, ﬁe i mmunogén (wth or

the mompqlhnaltanab@d;mna)) be maida by a:cc@mhlmm; D melnords| sugh as those

descritl i |5 SRS EEIESRT B bHORe AT o st fidyen DNA-

Once isdMabddRe BINOXHY u%qiwd@anﬁtbdﬁpre@m&m sé&@rsPWHkﬁlaPe theh transfected
vari ants thereof. Depend |ng upon the nature of the

into hopbqe}:lp epeh ass cpii. cglls 1}&(} edlst Sinyian 66 otsllei Ehineyedramstar ovary
(CHO)D% %,?o? Elltlyel(%:rlna X?lls t}lgtbcL eﬁotl})ség%e?ﬁ s g;pc%%l%g lijmmt%ggélﬁgﬁlrﬂ grotem to

obtain tHESyAGESIS of ﬁloaoﬂbﬁ:il&inﬁbkdlem the rdmembimmn heseRelts. i Thet DNA also
manmal bei ng |nnun|zed Such conj ugati on incl udes
may begmpgidted ciog ﬁi‘%fﬁp lehsubstitutiag theycoding spquenseifonlyman kgavy and

light ct%%?@&ﬁ?ant G s 97 iac@ 59&9%0&%1&%59 nhitfe! 3%&&9(;%5‘ nlgat. No.

elmmnogenlcpotento conuate
4,816 iﬁ?\/M(ﬂrnsorbendl i Rrot dfawettaddici UBAc&JgﬂsSﬂ (3981)) pr ot edvalently

joining to t}?edlmrrrgltlrl?c? qc%u(?% od?nrg S%qul}gnrce gﬁtolg %grst of the coding sequence for a non-

immunoglobulin polypeptide. Such a non-immunoglobulin polypeptide can be substituted
for the constant domains of an antibody of the invention, or can be substituted for the variable
domains of one antigen-combining site of an antibody of the invention to create a chimeric
bivalent antibody.

[00127] The antibodies may be monovalent antibodies. Methods for preparing

monovalent antibodies are well known in the art. For example, one method involves
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known to the skilled artisan. Exanples of such

i mmunogeni ¢ proteins include, but are not limted to,
waoeykab@1é i npet henocyani n, oval bum n, serum aPOLIBE2008/002498

bovi ne thyroglobulin, soybean trypsin inhibitor, and

recom na%@e%érlé? o(’?'rll (}1};: llrﬁ'gg!grgc{ (ﬁoéﬁl Mﬁ%}raglg %IIE: Popgd ésgl\réfgg; hainY The heavy
chain 1§1&ﬁﬁ‘daldnlegi:naﬁdlyeu ahPPdihOin hé B adpiodarlasad p?évehhﬁed@&&;ﬁ@ﬂﬁtcross-
mvenhonyngﬁft nprise nonocl onal anti bodies.

linkingniHtsEnasiygl rel&é{aﬁltésyS@rI@ residnascee substifitedwith aBefhezamigo acid
residuedri Geldfd sQ%EicgpxS{/élﬁ crosi§inkingni form specificity makes

nonocl onal anti i es rruch nore useful than polyclonal
[00128ANnt Aht)l%@sfragmemhwhmhaled:qgnmrsbmlﬁc apiltoiee taysbet demtrated by

r ize_a vari of different antigenic sites
known WE‘B&US?] ana&thnB tegserfasm@tsp\wgﬁ @&ech@a rPéOtﬁ‘;)BPF diggstion of
intact ahﬁssmeé ey, ggmnﬁﬁn% fm? ﬁgmw%ﬁ»ﬂo %?el?}zc?ds'24elt07a(|l992)

ture
Brennahla¢t| cdeczetlcaa229 81A0I98BYd |Fes exafnpledabaind rF;(ath rfwgmentsaifdhe
. .Sprin abor at or. ress, .2nd ed 988) , an .
inventiph Al e otLCe B3 PrOCIHE clearase o apmuBaelebun okt using
enzymdéd/dath 49 PRsin Eg%?d’du%é FaB 88 dhents PEOERL AT (f@%é%ﬁ?{jﬁagments)

or other nethods known to the arti san. her exa
F(ab"): dfagmentssastahibetyariable b@lemrph@bgld chain q@n@taufoneg@n and the CH1

comaifFEIREH AR A2 R R AR BBkl gt o

recombifiaiy ROSRUY. F@ﬂ@&anﬁ)lg Zhé ﬂiﬁﬁ)%)iy ffé@hﬁnts&ian Bk isolRE® Eroedr antibody
Acad Sci USA 80: 2026 é1983) and t he EBV-hybri daona

phage kikraryi Alnatorsiy F(a)apH fragrisstsi con e disetlpesgpeered figm E. coli and

chemicggg Iﬁgl(ﬁjpclé@&)r AP ERP ), @%@%t%@a%r lFéé gk' Ez%/ﬁﬁ%%ﬁ%b 16168 (1992).

Ies may nog 1Tnc
Accordimgiouiottgr bpfsoadly W(at’ pHragh@ats dagBe asvdated firsatlycir@a secombinant

host ceilg:\% ﬁrf%if &{Tgr:@t}ggcrl{gq%&l&@g:pg ui%hcr)]@ p% hrglbgﬁg Ifli%gmteplts will be apparent
to the SYA14Q: chQf'tl%Ql]:r I Juhg bl AR tﬁ@gﬁlbodﬂ of 9§$1C§H%hsn"i’gsle €hain Fv

nous humani zed nouse, a nouse Wt human | nune
fragmesyéﬁ‘vél@’CﬁamEneapplrcabm WO Q3fél 85)or any ot her

t e hast I
oo125f ) ERFartk epiisufednetosse o TN BRES i Rupes Bty
detectiéd agsbgsd itGRay P@prevérhble 308 dhithdti¢, hubiaRthel Cor Hih A 2itiBbdlies. A
used for innunization. Alternatively, I yrrphoc tes nmay

chimeriseanitibadn iszeatolequigiin wdiich giffsrane p@ré@nﬁ pEthe anabedysard dwwehi from

dlffererr;rtz elyg?ﬁsy g’llﬁéessa? SI n%tﬁ\)oéle]s lﬂ?ﬁ]ng a vl'e{ 1a15]g re?ég ?nveﬁ%%l% 3 murine

monocMﬁﬁD@it%d& aAdh haeeh esmudoglobild &Snswmd rdgi @&t t Mehods for producmg
Academ c Press, pp.59-103 (1986)).. [00121] Cenera

chimerjcantibrdigg ar@r}mob\@dy the FHUEENYSh qlg§h§§ten@q 2}%}202 ( 1%85) Oi, et
al., Bz&%FirrHJ}z?egs%' 2t ﬁ@% mﬁQQCerta?SJﬁmrﬁglﬁ A)fet% Pz%efb | ({1989() U.S. Pat.
cells or sp S of

orrgin are desire en cel

Nos. 5 897EhS ;Q8lE6, 561; laad a;aa 689Bdvhith mnndwpmatedéﬂrﬂah bameference in their

sources are deS|red The | ynphocytes are then
entirety.
[00130] A humanized antibody is designed to have greater homology to a human
immunoglobulin than animal-derived monoclonal antibodies. Humanization is a technique
for making a chimeric antibody wherein substantially less than an intact human variable
domain has been substituted by the corresponding sequence from a non-human species.
Humanized antibodies are antibody molecules generated in a non-human species that bind the

desired antigen having one or more complementarity determining regions (CDRs) from the
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fused with an inmmortalized cell Iine using a suitable

fusing agent, such as pol yethylene glycol, to forma
whgisitdana cel | ( Godi ng, Monocl onal Anti bodi eSPCT/US2008/002498

Principles and Practice, Academ c Press, pp 59-103

non-hu%nlagxsg%%@sne ga?%ég\k/{o @‘R@?{eéloﬁé Pg ma - usual %@Fo&r\r\gn molecule.

Often, €ahdesvodkt resiihesin the bvinaa fmmdemeeg%nsg»m belstBbtaated Wvittathe
rat _or nmouse nyeloma cell line is enployed. The

Correswlémgcréﬁﬁu%ﬁpmsthwlﬁ dorqrantibedy torpltgr, prgferablycmnipya, aatigen
indingEUDh  SSLR SRR 0 oL ST, .

by modemig foff elkel m&:daanbhk sf thed@@DRxadflamewiotk tdiriupsitocident fydeinhevork
ack the enz oxant hi ne guani ne phosphorj bosyl
residugs ERENET AGA Y HSPRYICORS ﬁrs&rﬁﬂuew@owwwmm tffpnigtual

framewdiR rEYRles QPBﬁ%cﬁIXPE dn. \selel lﬂ%g’gt NP B33 J80 Riechmann, et

am nopterin, and thym di ne substances
al., Natura 83 32% €118 8),hehigh atﬂtlhcco:rpoﬂdcaaFHErd&by céference o their entireties.

. 0122 referr d.inmmortalized, cell lines, are tho
Antiboples 2 e BlBomized BHDE vt SrchStME B PegRAncIdding, for
exampR, CIHIC fa@trhg)(EFam WBPCWpﬁHH%aﬁ’&{ P& 98/09967; U.S. Pat. Nos.

antlbo -producing cells, and are sensitivé

5,225 i&@dﬁ@ﬁﬂé@ém@é W@dvmrIMh@sm Gﬁl’eﬁ%’eoéc &P1519,596;

pactan D385 B SRl RO SRR B L0 AR 7505
(1994)f R@goskb] €t ) Rrdcead HBaLSEaISA 1969 (llQlQH))Oﬁhcfﬁﬁhﬁihufﬁﬁl@ (US.

ég? Cal|f U.S. Application No., and SP2/0 or
Pat. No @Qﬁ? 53 cells available fromthe Anerican Type

[00131?J dhléflgra@,l A ﬁﬁﬁ&ﬁ&de@g%x* Hls one m?qgnes aF% %gc\ﬁleeg Hroduced

nouse=’hunman el oma ce
into it fremr shes@rthindsl nbo-hutrae. Mheskusin- Inmaf arhinoapidwesidadsarabften
referre Mo mPORt FSSISSRR FE5 THPICBIN abBRroPy St ABPPi variable domain.

HumanT?ﬁf&B'ch%é e?s‘égtlﬁgp#érﬁﬁ'}deg %IIO\M‘EP G m%%h? Ff Wifier and co -workers

51-63 (1987) he nouse nyelFoma cel I ne
(Jones,adtyb Netune 32l: éI‘;ZJ(l&ﬁé};rRiadimm etol., Natz@eI3B2Gtth(lB%s), Verhoeyen,

et ol FergRR o g R By e g T irancc s of EH uehtes for he

corresﬂéih@ﬁig%te Wheed of@mﬁﬁmmlboapt mgéhdﬁfglﬂIsﬁacﬁlﬁﬂnﬁgﬁdnahubodles
Ox40. The bi ndi ng speci f |C|t%H f nonocl onal anti bodi es
V4

are chipyetjg gniéepdigs (M/S:r alolte- 816,86 greingabetantial bdessythan an intact

b HOEBORG P R84 BT AP Bk 3 ron

humanispegiew dhgeadies; hmﬁﬂzed(&hb&ﬁ):s arSltﬁﬁlczilBﬂhﬂhﬂﬂﬁﬁlbaﬁfés in which
known in the art. and within the skill of the artisan.

some GIAR resignes agd apssible sgme R isaiduesse seiskitutethirpmomglaggus sites in
an, for exanple, be determned by a Scatchard

rodmngﬁ% ;gls (Munson, et al., Anal Biochem 107: 220

[00132] 19303 Jurthiep G get}anéthae huinyhized amtebod s |rstamr}aglheialﬁﬁ1iuf)i fod the

uce, anti bodi es of the_desired specjfici
antiger,fie oif rﬂV%fﬁBlFEalolaawwrP;&em% TE e thiEosk acqrbEinB e
preferrB mlet¥dt hitBalbdd 4rdt®ddies are prepared by a process of analysis of the parental

sequences and various conceptual humanized products using three-dimensional models of the
parental and humanized sequences. Three-dimensional immunoglobulin models are
commonly available and are familiar to those skilled in the art. Computer programs are
available which illustrate and display probable three-dimensional conformational structures

of selected candidate immunoglobulin sequences. Inspection of these displays permits
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procedures and grown by standard nethods (Goding,

Monocl onal Anti bodies: Principles and Practice,
wa@\ec@dandice Press, pp.59-1 03 (1986)). Suitabl e pol/U82088/002498

media for this purpose include, for exanple,

. ' di fied EFagle'. [ D or ,.RPM -
snalysiy 5 BETEE i Fhconin ERGHS Bk pbPotipral i Phaiiey pe
immungglebulih Eb?uhﬂ&, 28 , BRGINhESisloftddiduek thad IhfAth8@the abidy} 8Pihe

The nonocl onal anti bodi es secreted by the subcl ones

candidafe emewnpglebylin sqanenaced. corthe sealysivof fesignes thet inflnenpedhe ability
' . ' Joui s Y conventi gnal
o the FRAMBRASEISEIA bngls SARUT. RABISERR R0Bhescgp b slced

and corakmep fem ﬂfeoﬁﬁbi&nﬁ?rﬁhlﬂ’qlﬁ»i’t(&Qued&ﬁﬂfcﬂbhﬁi &B@Eiﬁ'dﬂ antilbody
chromat ogr aphy, gel _exclusi on chronat ography, ge o
charactgyigh, s rlé%ﬂe%%eg aftamipsfos thedarest antigen(s).dm mewnige.ahhgugh it is

. vari - AX) S Lt . t he
e CoROBAAE, o0 o8 o TSRS 1 AL BB bl
(00133} nv&he tlomce of iman vamabkedionmind) both light endhevyctol lerused in making

oo RS SR e el api oo ey
“best-feafefidaetheisBqidnee o e -vali@ble dofihfh Défl\lgjno(r)fnm@mm Q{tiﬂéﬁg@s screened

cells serve as a source of such ce 1sol at ed,

againsttthe:emoia library lo€kpdvae bumam Nm‘iabl@demsirimqu@mm r Ehe vrharhsequence

.are then trapsfected into host cell uch,as E. coli
which 5fost 1Rt BETRESH &F bl PossFf an ey o irpll s he
human ®Refoy tHeHdariRldl itibody (Bifs 0@l C & himubbiats 16629891 993); Chothia, et
erwi se produce i nmunogl obulin protein, to obtain

h
aLw]A%h@hdﬁﬁéﬁEBK§9%@)nDnocIonal antibodies in the
[00134? g(r:Rﬂgfhglaﬁtethlag?%esﬁ%éﬁ%ﬂ%ﬁ%%g@ c?egivre@%opneth%%ghge:‘ng?s’ sequence

exanpl e S codi ng sequence
of all hbian antie@liss @facpdriigitir subgionp ©f lightestthedOyrehdiss. | The¥agee
of the honol qgous nurine sequences (U. S, Pat. No.
framewprlg gy s mseq T spugpl dibfereat hupprjged\ptibodies fCatst, ¢4gh, groc Natl

Acad St 682389 (4%§§@99zgl,gpcﬂéééa,ce9\&ﬂl FhhindiAisI 2883 Pod3 ? An antibody of

I mmunogl obul'i'n ng sequence all or part o
the invemdinnpnseopeine any suitabledomamurhogiankohsemspoligip @pheasy. chain

Such - | lin, | Li .
framevig, Seteipes POuIen et i ey HERBIh B8 o e Bitosisaby of
characteAi§tids T¥. 8Nl deEiredBinGiAB aPEniBYP T bdrié 8AbbAMehREoNAS BBl such as

domai ns of one_antigen-conbining site of an antibody
2,3, 4,35 61 he, Pnetamneted additional eendafieations merriresept withirthe human and/or

ruman 8o AR PO 205, TR FBARAL iy o

the invérittontehipeBeitdeadeh polivAWOr Al dffiRe Ahinewbfl seguéntelof hufiad light
net hod j nyol vesreconbi nant expr essi on of

chain. {npamegbehment an paibodytriithe ventiridrommrIteh atlpgst ampartion (or all)
of the ft;—%gev%ﬁ\r%%%gé gf(‘) fug'g{u{ g&%?tecgglﬁl? QE gg@b&éﬂ%&ﬂ)ﬁn%{i%@ 8 the
inventicm osraprisesianipast a portion (or all) of human subgroup I framework consensus
sequence. In some embodiments, antibodies of the invention comprise a human subgroup III
heavy chain framework consensus sequence. In one embodiment, the framework consensus
sequence of the antibody of the invention comprises substitution at position 71, 73 and/or 78.
In some embodiments of these antibodies, position 71 is A, 73 is T and/or 78 is A.

[00135] Completely human antibodies are particularly desirable for therapeutic treatment
of human patients. Human antibodies can be made by a variety of methods known in the art

including phage display methods described above using antibody libraries derived from
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Alternatively, the relevant cysteine residues are
substituted with another am no acid residue or are

waledostied160 as to prevent cross-1linking. [00128B§T/US2008/002498
Anti body fragnents which recogni ze specific epitopes

human iRt SR HAoRs SREMo IS PA KBS A BB ke ane

PCT plﬂj‘llchMra;CWOa%/n@@ztﬂ WO(QSESQ)ME WO 98yR48ITDN0 98116654,, wo
m Bi ophys_ Met hods 24: 107 1(1’;!992) Brennan, et al,
96/340%@ \B!F»R:%é/é% 58@({1‘6@8)‘6107¢brea@3<9 hish iFiasomerrted hereinby

referenrrz)ér gﬁgﬁ??@f Thg ?edhm’q%@% bPEITRY; 4?0 @rﬁ)&%&detb&f are also available

'eavage’ of | nmuho I'n nol ecule
for the pedpagatien 2y hraman mdmwl‘smplaq)mbndl(et (Cqle,qa uﬁ;i‘MBabclonal Antibodies and

Cancerptaganyp AR RE LS8 R ST vk -y 140 86 G101
[00136?1' ghhnﬁn%ﬁb&ﬁ&séamsdﬁe%reau&a%&l qraﬁggcenﬁpmemﬁthw

eavy chain. However, these frag an now be
incapalpe oflexygdssdig @ocmgnabynd@cmu imamtnogledulieg, lbgt whh can express

t d b d.f
homen J AR FI B 6o TP BrF)e: B PAPARDFSI Y NEPLEAS™ - S
immunt)%@gﬁmm SneCRMpIexAin £Cd Mtrb&s‘&a@mnﬂy Q%Ehoﬁféid oagd
emcally coupled to form F(ab') 2 fragnents éarter

recombanatipn, in(g; rowse@mhﬂ/@gy st aedls. (‘\1@9@)1%1&4: hetimag wauable region,
F(ab 2fr nbelsoat
constarﬁr}g%lgxtlla)rll Iz:eg %‘?ﬁ? gcggillpts yse e@br&rﬁg P{%m cells in
additioh &€ thei Hiem Heaf/y hﬁtﬁhgﬂtQﬁiHﬁﬁ geass Whe&ﬁbhé&%ﬁvj" mgngmtcﬁham
w || be apparent to the skilled practitioner. In oth

immungghobrlingeres mayrke rgpdsrad agn-denctinggl separately @ %‘@P'éafkﬂ‘?aﬂﬁ With the
t
introdfsfer) BECHFRA intdithlodi BEckinPBL AN n RALE AR LAkl YR PiRlcutar,
homozggduslettitiea off thdﬁ]{rmgsoramﬂvems mdogmaistaanbédmpmdsaym THe
. e preferable to use rlc ni zed, or
modifigghdm 8P’é§tef§é\°?:‘hﬁ %F?‘Ea“é’ﬁ Cngll%’t%“&Wﬁgo?Wthpéﬁduce
chlmerﬁ:I IMC%r Rk cRRAdrORR e Qe fHRA bR tbkfi?gdﬁc@ m@%%yéd{ﬁ%ffsPﬁﬂé which

ferent animal species, such'as anti bod
expreswlaumabdirmbod@so Secexrg. vloboons, & alirFrnoe J\Mn»trcddo‘}zraUSA 90 2551

i bod d h j lin con t egi.on.
(1993) SR RBRYS G i 7 20 (S7Pe BAMEPBBA L dd BT
7:33 (mb?) @“dchos'ﬁeeztazgwarul\@sss 155819952)26%6 229:1202 (1985);

et al, BioTechni ques 4: 1986); Gllies, et al,

[00137J | FheHansgrBicHBIge areimmurizqdiodhg nomab faskian witla selected antigen,

eg., a1150 ogdrz 8‘1‘? Pf %pﬁ&g eﬁaﬁde of e ve@tg‘oql?’%\/mnc%qel al agl:l] O|drleest(§/u_.60ted

I NCor porate rererence In

agamst[tﬁ@it&(ﬁen/éah beRbtantd fa’ﬁhltlliﬁ)dr)mhlﬁzﬁi%ﬂag@dld idearihg conventional
reat er honvol og %Wﬂo a human j nmunogl obul i n than
hybrld%mil trshoelagy v ERS gmae rrawapoaﬁwlﬁb@wgenqsmﬁ%w%w 1§ tragsgenic

mice ré'ﬁntaﬁg chg{l dffRdtL %tl%ncﬂdr%ﬁééﬁuﬁﬁ} n}gn Va%d/\ﬁg%seévﬂtchmg and

subs ess than an I ntact
somatic mutation. Thus, using such a technique, it is possible to produce therapeutically

useful IgG, IgA, IgM and IgE antibodies. For an overview of this technology for producing
human antibodies, see Lonberg, et al., Int Rev Immunol 13:65-93 (1995). For a detailed
discussion of this technology for producing human antibodies and human monoclonal
antibodies and protocols for producing such antibodies, see, e.g., PCT publications WO
98/24893; WO 92/01047;, WO 96/34096; WO 96/33735; European Patent No. 0 598 877,
U.S. Pat. Nos. 5,413,923; 5,625,126, 5,633,425, 5,569,825, 5,661,016; 5,545,806; 5,814,318;
5,885,793; 5,916,771, and 5,939,598, which are incorporated by reference herein in their
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domai n has been substituted by the correspondi ng
sequence from a non-human speci es. Humani zed

wanishodies are anti body nol ecul es generat ed | PCHUS2008/002498
non- human species that bind the desired antigen having

n r r e t e ni n n )
eniree 0 B Eo BT STRR by Pl R bR s
Jose, (Tahﬁ)naad Migdarexi, bre. (Rygi cetvl, Nm)"@nﬁtﬁlﬂngageﬁftbqbf’ovuﬂé miNWiktibodies

resi dues gg t he human frapework regions wll be

directed ggaipstia fersgteglantigemusieg rachaglegysiplar tsthat deseribaa abque.

[00138ﬁl gen oI n %89 g%ﬁgg) g %lf)%dgr%v\o%ﬁj ?ilggb}{% }séﬁgepewuh human

periphéralebibod leakiodyyesneil sty tesir bokamiarrows (¢ pe Tabtna techgiquebwyf XTL).
nodel i ng of. . the interactions of the CDR and framework

Compl?tsgre*aﬁ%% %lbpalsﬁwm@ IePRERMY Seloctd qpifope cambt eeisratedpsing a

techmcﬂ@tréﬁ?r@d b adi gﬂmea@éleéeg,veﬁﬁ i€ Qg@%dhsef’&lé&ed s 0hbhdn

unusual framework residues at ticu posi tions.
monocwel angibgdy, d £. S mease antibod$, i5 85&;@8@1@ tbe keteetion afta aimpletely

332: 323 198 are |n r ed, her
humang B 2SS, e RaE SoHiOPs e smecs ehfioi g 2gologh | £899 (1988)
[00139 UMRitES JarltiboBls %o mrﬁowﬁépﬁaestmﬁminqaﬂﬁ)mvwa thfh b@ %tlhzed to
art including, for exanpl e, CDR-grafting (EP 23
generaR@MtigdistyreaaniibadiertiaL /10006 7 polypentides of thﬂosverﬁoz 215m33©chmques

well koK s wpin GRF) g ARSI o0 IR TP )08

NissineX8: Afonirb9 94’) 243) U89 PK For ekandple, anibodies Whishdine® &) i
7:805.(1994) uska et al Proc Natl AcadSci USA 9

competftivilyi @gnﬁ)lypepé e Eimsrigafignrand/ey binding ofgpolyrgptide of the
. . n

i 3531988 cop A043 o GEELELI i BB ST epyoe
multinferieaticm sadlordbéndih@tdomsinrand; dsunemsediirase biraitohndameu@atizeo

acid resid often referred.to as " re” )
polypepy its jgapf Speh P%{a@aanwnfldﬁ@ﬁm% ehF %ﬁigagrﬁﬁw ©# such anti-
1d10typ\é§15érf"$’é ﬁ‘seg Weﬁ\ﬁebﬁmuﬁ@ﬁé tgrheﬁﬁ‘ﬂli%% ¥ e?ﬂaén gkéﬂﬂ For example,

perforned fol ng the nethods of
such amgpidaoty Rieraptibddieesan et usad tq bmdtamoéypkﬁﬁ%(zﬂth@ 1988jipn and/or to

. ... R.ec menn et al. t.yr 32. 323 1988 Ver hoeyen,
bind it SRATRECEpio, 2B Hsat e ASBa A JOB s 1 rut
[0014070NThe! Hﬁt[bo@ﬂé"s’fof Qe probnd Wéﬁﬁ&@fha& 1 blsibeclﬁ@ rahﬁﬁ&ﬁ@sﬂ' Bigpecific
sequences of a human anti body. Accord % , such
antlbodlmmamoz@alonalnpwé@eble/shuma@ Qrmun@mzed,amﬁ b@l@s that hyedinding
[ ||
spemﬁg> {’}Es %otl\%& {eéﬁgwg rﬁi?@%r)rcflta%ﬁg rgéo nInstHi? rtegfp é evnen tion. g s%lg totlgi}gegblndlng

speclﬁhyiei may e direspd eelidigds We%&tmerWMH Buyrathe S fftiPeR Sand
In fractlce humani zed anti bodi es are typically_ human
preferabiyt f0p 8 Griksuifpcepter, JefeRIODDIRCTRIQL RURIL AaueyeResifis antigen, virally

derlve(isgrr@?enllz Rifafl 'eqy(go%g%eeﬁ?@gfdé i’l lfa?telﬁ'lgﬁ?bi ﬁé(ﬂ&giﬁn %'rtbgccterlal

dent ant i es drtan
surfacet prateihettani zed anti bodi es retai n hi gher afflnlty for

[00141& heMethods for making bispecific antibodies are well known. Traditionally, the

recombinant production of bispecific antibodies is based on the co-expression of two
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different
specificities (Milstein, et al., Nature 305:537 (1983)). Because of the random assortment of
immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential
mixture of ten different antibody molecules, of which only one has the correct bispecific

structure. The purification of the correct molecule is usually accomplished by affinity
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antigen and other favorable biological properties. To
achieve this goal, according to a preferred nethod,

whvwnioaed anti bodi es are prepared by a procesBCDS2008/002498
anal ysis of the parental sequences and vari ous

oo SRS 40 U AR BEESHENB A  ETENS P,

et al., EMBOeF t):p&55s(168B). | mmunogl obul | n nodel s are commmonly

vai |l abl e and famljar to those skilled in the
[00142ErtAn EhRyLtaEiab @&%%Wﬁh thedesireds bindingrspesificities antikpdy-

antlgen%%@hlﬁg gﬁé@&?ﬁ@@?ﬁls@d&@fn@rﬁgﬁ%ﬁ?ﬂmi &%Ltaﬁf&{)n%%?ﬁéd&ﬂ@és. The

structu ected can I NNo
fusion prefuahly éswithas praotunoglobblin hessg- dlhaﬁnioay&nt domain, comprising at

erm t sanal s of e l.ikely role of rtain residues
least PO HE PR T 135 FegiEnt: dhBRaReYe TR BB haIR constant
region F@f‘]%?almh% She sﬁehfcc@sréﬁiiy t b ﬁglﬁfch'éﬁlsl‘ng&'ﬁé %&{s@ﬁt in at least one of

I nfl'uence t abilit he“candi dat e | obul 1 n
the fusiopgjuPhessncpdipg the mnamlqlmlm hefivy-elsdinl ditmoxtslmﬂ if desired, the

. influen e. abi f the candidate i nogl obul i n
immunp GopHE g cREit s ihichied inth PPy xRSVl TERIUS. i 60"
transfofifdEiate4 satibl CIRTEP bipadishi. OFortfiiehdr Rietails @ beristingMOhekific

sequences so that the desired anti body characteristic,

antibodiesciee dfor pxamplaSuteshidtiahi etk bor Enzies 1242 8t(1980)i gen(s),
[00143!jSr HE ({poﬁ%gate%lgiigg&g??xje a §o ofuté%p% éﬁ grgedlgrg%ng gnﬁf%ntion.

Hetero&vﬂjﬁgalt@ant{bﬁﬁﬂ 3le ddmepazbd bﬂﬁvcﬁéovﬁlﬁﬂiﬂp joiaed amitditmsiuels,
both |ight and heavy, to be used in neking the
antibodig s HaNE; fga exgmplgeeen §r(pp§)s1:c}ﬁ5>dp{g§htmm5ne a$tsRa cells to unwanted cells

(U.S. P@ngﬁwogg'y?%'%ﬁ I%q’scafn%rﬂﬂa%eg éﬁﬁ%égbfﬁ%hgg %ay%j#reéldréd in vitro

t he Sequence o vari
using known mgthodsantsyithelyc protesc cleamistty, ageludlmg thése ievitlving cross-linking

| Lbrar f .known human vari abl e main se ces, The
sgents. et AUt EHERPRIONIR T o BB LRCIEG UE R SR T dregrehmagaction
or by f&?{ﬂn@ HRBeRA A, BREMPRAYT %&tébﬁ@f&aé&ﬁ@ﬂ)tr%s §§rﬁo§@ 1nclude
human FR for the humani zed anti body (Si ns,

iminothiptatevoid méthy 24 agr¢apdsigityriiGiiatevind, these Ch$clqsed ﬁvbbxanpib, in US.

(1987)). [00134] Another nethod uses a
Pat. Ng 2%7%%Par framewor k derived fromthe consensus

[001441seqyxeamae1&f oaé baxhgamfht@ﬁhglamyrﬁ;n erhtiddRaAIth IOXH B Examples of this
chai ns. The sane franework

r ou t or
technolygly D bRsocleisibeddy BYOPEIASPT dotamiibrgire dravad fom romlidae

oy 45042 80 3o SRR bRt g AR

humanaﬁﬁbm&yfr@ﬁpﬁlhge Jibragisg.i on can conprise any suitable
nman or hunan consensus [ ight, or. heavy chain

l001451 " aREsaTlsR gieaticeting 5?@%%&@%{@% @%?ﬁqledawhlch the heavy

0] &
o R Nl LAREL . St s o
their copstranagion afe dcshrrlhsd I UX. P4{. Ne. 49467788 Al@mativelypFat) can be

consr ] 2R S ) B St oo g nIHR"
antibod3@HE NG mmifo@ee BAR 9o HhuriRmABS, AR dNe fhgments and single

chain antibodies are also less immunogenic.

[00146] Antibodies or antibody fragments can be isolated from antibody phage libraries
generated using the techniques described in McCafferty, et al., Nature 348:552 (1990).
Clarkson, et al., Nature 352:624 (1991) and Marks, et al., J Mol Biol 222:581 (1991) describe

the isolation of murine and human antibodies, respectively, using phage libraries.
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the invention conprises at |east a portion (or all) of
the framework sequence of human |ight chain. In one

weniedodreeit, an anti body of the invention conpPCBHES2088/002498
| east a portion (or all) of the framework sequence of

Subseqtﬁgﬁ%ubngﬁv&ﬁs QbR e tllné1 r%ﬁﬁ tﬁﬁgog‘gft é?%mty ?lgeln %.n'oé)eg i%(lman of

nven 1on conp a por

antlbodnwaI&ubgﬁﬁﬂmgl(Marmrl\@l[ IBzaﬁhelmmM@ 196719911 992)), | 43 VBN
enbodi nent s nti bodi es of the invention congélse a

combingiriah infe} Ip P{vOeCRRDIRMIAN ST SIHSRY RT anaBuFigevery large
e k
poge SESHENGEuchbyfLE, ST M50) Ked JERd CATINETRRL SRS e
are viablalafteinbtivésan tatlitjpns] momclé’nh,l aiftBbadychybriddi@a tdchnRmeefor isolation
£ egboqinept$ of these antibodies, position 7 1is A 73
of monpeional AYPRFIESg j s A [00135] Conpl etely human
00147fNt T R6 el h6stiad | fér Semigle fi '
[ P r ea?@ngwgf huagarg3 pat |lent sr Hun%nmgesr;tuli)gﬁtg g{ﬁ%&%ﬁgﬂgcsequence
for humemdheeaty- @d\,lwhtehganabnmtm@d@lnmowdacc of thechcamadlogous murine

sequengﬁ(%o‘{}‘% a1 ‘%3370 i‘e\?‘%\f/‘g@‘g PZ?SW %‘ﬁ’%ﬁyg&%

(1984))sequences See al so, U S. Pat. Nos. 4,444,887 and
1 11; and PCT publications WO 98/ 46645 WO
[00148!9 8/ 50at:bsr altamaspeds Bosse elgotrie) issBwathanites /chanis] fuson to form

hybrldcggcli %h%?tec@rggﬁéé\ge\?%l %533 lis ecfE %E‘te&i f'\ﬁtsmlﬁ bl%e cagtalso tﬁjngform a

I ncorpor at er ence |n

B cell tbe@dh&llﬂhmﬁoﬂzﬁl ushige forelkamble, am&pSio@rBart Vu@t dtla tradfsforming gene.
al so avail able for the preparation _of human nonocl onal

See, e. antGyBmuausly Bmlderaging dumanyeglblings Synthetizing dinkbodvaf
prede SRS LORERDY 7, 0GRy ol 0l ST oBRSL Oy g o

al., Plegam Pabsoph&9380d98@)Y. UsitinQXuo ansbrecandenaised b umfnuarmg rodents

nca e of expressin unct i gn endogenous
(e S OGBS AC EOEm RS Ao AR BRLGS. Rigiproten, or i
fragmehi_i'&t?%ée‘aw ditheD 8N&Syotfcr pRAMR sybfmish OTRG éﬂlﬁﬁéﬂ)ﬁ c@Rfe used
[i chai n i munogl obul i n gene conplexes may be

for immuynizavnceg , mandl@may poimases, tremgemgcm;e exprossidmimmuonoglobulins,

] [y, t
and sexll GOUFY UBPaRgIRT (Rerd et e e sk Ptrpa L Begphocytes.
Hybrldbﬁlg‘s 04h bByerReatedby @&Wéﬁﬁoﬂleﬂ b%o@@éﬁ%@ b§ 'ﬂ@ﬁ’%ﬂi'lﬁmﬁh&iﬁes from the
Is in addition to the hunman heav t chain

lmmung?@ﬁéglma#mwthmxeéoméa@lys @& $nZ@Mnd:N§Da asmd@rl@gmqr gKohler,
etal., 1@99}3 aneog(g?fﬁgﬂdﬁﬁﬁqtn&p aEl '%%& {l}mboﬁ %Euﬂ)g gé(ne%ted by

SImJ e rn IOI’]O

screenih@otireeginbinaht mnglemhablyF homdbdiaases feen IhbrrfaﬂtB Biphopytes in
articular, honozy %ous del etion of _the JH regl on

phage-jsplo systerah d bR FRSGEICHN Of M ARS S10SA0sAN by itestaddey ELE.
Westerﬁ nfﬂ Bbff)ttﬁfcgem Gkt c%éﬂg‘%ﬂj %Qhﬁggesm ﬁ{e%lgﬁﬂbﬁ‘éf}ﬁ&tmty of

asto yStS to pro UCG I merli
the antxbbdlme pn €DMHCE cell ectivationloae e hsesred ty peoliforatiny goytskine release,

of fsprin express human .anti hodi es. e,.e. 0. .. .
and apGPgSPRsSYY: of ety bUBMAB Ry RANF VALEL 5 HRA 5 giBisge ilution.
The antibodies are purified for characterization for specificity to human OX40 by the assays

described above.

S.4 IDENTIFICATION OF ANTAGONIST ANTI-OX40 ANTIBODIES

[00149] The present invention provides antagonist monoclonal antibodies that inhibit and

neutralize the action of OX40. In particular, the antibodies of the present invention bind to
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(1993); Jakobovitis, et al., Nature 362: 255 (1993);

Bruggermann, et al., Year in Inmunol 7:33 (1993);
woeokasdle et al., Nature 355:258 (1992)). [ OORGTPSIL002498

transgenic mce are imuni zed in the normal fashion

. LWL ect igen . g. | or a portion of .a
and intfii} (heAeRFABHAORIS.. Biancfitlies of Msafbnsdt PRRRFoaflugd e
antibodiés' digRated geliongid Botcardiuineteizcadintibdiedé BtheRnfifiartibedies are
i mmuni zed, transgenic nmice using conventiona

disclosed; bF peipresent EpieRbPR ko intheden antabodiesrthaidtnd s ithe same epitope as one
h : . .
of thes% %@%g%é,eé & F]'[ag |8¥ @gn@i?ﬁﬁ %nﬁt';c?d}z,% mgﬁ.%mg%};r earr ange

erentiati on, sequent |y
[00150)ndE€agtidatt asts-CX4( arhibogdiea Weres Sut®dnied ubing at(1 ofluordineSic micro-

ot G0 SN B Gt e
sbsorb Gl ahaREER A hd B UL KLBMeBY ok e s perfmed to
charactRéze therchossn ab8bédieOBictBd)l ) Haof78 Ascey; §2) Naive CSxidsFicelh Assay;
®) THE T b SE7 sraf Plne Db B BeEra% PR RITE Tgp Protodal ()

Apoptd%[soé;bii/?)j Bed ?}Qrbs@?&icﬁ‘?ﬁ.y &ting CBxp&ifentalYefai RUR 4GREDQS the
WO 98/24893; WD 92/ 01047; 96/ 34096; WO 96/ 33735;

Examplesr opean Patent No. 0 598 877; U.S. Pat. Nos.

(001518, c7RtgisEes & 4 ivsigon BB, B3 ddimei: pofyefonall

monocfndB ho238aleibizPedi€ HeteSIoRRIAtL thuliyspe€ifie! I, haf@hiZed or
in theirentirety. In_addition, conpanies such

chimerjstapeihpsties, |sigle Qlﬁi@@mmdjescﬁnglﬁ:dpma@wmb&ﬂiwIﬁfimws, F(ab’)
l Prj ) q g
fragmegﬁggé%%el%tg Egod'{{?éjﬁﬁjﬁ Falg g)?preésmgx{ f?grgxgy? gntl-ll\hll%)érgfcggngﬁd)( anatllbodles

0 provi umanant’’ bodi es’direc al ns
(includérf, et, edtidd ahgbsdietsiongtibedibnof thg ynventibh)aand epitdpatbinding
descri bed above. [00138] Al so human mAbs coul d be made
fragmepts qf gy of heri§OKs-ce transpl anted with human peri phera

|l o o . .
oo1s2; e SR Tn SPIEREEY! B2 MlcOREaTRL O P B o
IgE, IgMhilgD, Igzcaghigk, dasse(le.gctlgglekgmo M}I:_dgGg,eIg@?rmd_dged) or

usi.ng a techni.que referred to as "qui ded. sel.ect.ion.”
subclags,of ffﬁpgmaglﬁpwge Folfcglsr abt BRSSP ?m%mbbl?fﬁrg antibody
fragmeRRIJ IR Yreséht thvenBoRMP RicRIAL! RAYYe ndtIinki&ICto! Pat) ¥aB'@inlab"),,
sel ection of a conpletely human anti body recogni zi ng

Fd, singleechgiarievse(st o punglg ebpierastibedies disul Bledinksd s (sfyy) and single-

.12:899. (1988).).. 13 Fu r, antjhodies t.0 the
domain GihRdisb e ARE e NG H VLAY MR R AP Pindife bbocy
fragmeHts] IncARhd SnglertasiatatiBodies, intHyodoygisa tiid RethbRsrefidals) alone or in
"mmc" polypeptides of the invention using technigues
combingéipn Wi epirehherspapn petheifpllewmgahinge seaon, LR, CH2, and

S , - . : A : i i J .
e IR SR 4P Lo o
combirl&h'Fﬁ lof Darblé _ﬂ:g&mds)g?iﬂ’pegirtg?tegiyn,ic@ml ,mIfIZ,mﬂdngﬁb?xeinﬁ. The
) t ri zation and/or binding, of a. pept i de t he
antlbomr{g? B eREommaY b8 A any ﬁ@m%&%raglpar?ﬁvé%gg Birgs and mammals.
Prefera®lyf khid HitBbyie srel fAdth hufiall fon-hitRaPpliMRRE lodénts (e.g., mouse and

rat), donkey, sheep, rabbit, goat, guinea pig, camel, horse, or chicken.

[00153] The antibodies of the present invention may be monospecific, bispecific,
trispecific or of greater multispecificity. Multispecific antibodies may be specific for
different epitopes of OX40 or may be specific for both OX40 as well as for a heterologous
epitope, such as a heterologous polypeptide or solid support material. See, e.g., PCT
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mul ti merization and/ or binding domain and, as a
consequence, bind to and neutralize pol ypeptide and/ or

wo e@siiogand. Such neutralizing anti-idi otypes BCT/ESiH08/002498
fragnents of such anti idiotypes can be used in

publicqfé 354511771 S0 TF RS S R b Bt it PG5 1 el v

ImmunbBEAY:6®(199MY] (ASPPAtyNeptd, 4, 853, 1184 i68YLn92 6485 319209
bind its |igands/rece tors, and t hereby block its

5,601, 81%Kegfelwa el iNimmpno DR 97 (FA®)ant | bodi es of the
[0()154@r :ﬁxglgf) dl@é’ %E gpe&ggténgeﬁlg%ho%ﬁgﬁ Ldneg r1 tdI ot%ggéce}ﬁ?d mh erms of the

epitopeﬁsﬁ) dirlpm?tmnlﬁd)f GX40 baithakey RRabgrize/e sipbﬁﬁbﬁlgy bind. The epltope(s) or
pecificities for at_|eas tmo different antigens, In
polypept RrEeRE) may be spscafied aflesertbaderain g nlgy N-terminal and C-

. . r
ernin BBy S8 TR 08 o MRS SR 4D, Pl
Fgumsell-surface protein, receptor, receptor subunit,

00155} RS BEE b RS b s s ey S pgerms o
their chEsQFe%bt'i‘vn)D F ARRSIARES| tRA B DX &!ﬁkgu&s &hfch Ha00 %fhuast 95%, at

hods f'or nmaki ng bi specific artibodies are wel
least 9(Pé’homeasir8$ads 2t loash BDY0, at least 76%0 nblensxﬂt()%o raowasttfiS&h apleast 60%, at

last D RSP UFTR T B By e PoRSIRo Ph T e 4R o

describell ﬂé@ld)h@ OXMD Hreaks 1ﬁ$1@dé1§1nhﬂé’§re§érftﬁ1ﬂfeﬂﬂbn Anti-OX40 antibodies
speci ficities (Mlstein, et al., Nature 305 537

may aIQQnglgg)V\)lth BKo i dess gran ahout thMqﬂq.f,g dwntahewt 1T M, or less than about
10°M tggH]QQ gllo?g}f% s{}clpgsaar%-é o an gg&dl&?f%rﬂ%}*él@ﬁe&ﬁer tthan that against

uce a
whlchthfetaﬁti OX#0 entbudydndirbaey, nol ecul es, of which only one

the correct bispecific structure. The purification

[00156J)f {%@eEQWre@&O%P@éw@bpéleﬁ@ﬁ@F PYESERIBYRAtORARRY @gss-react with

oter R OB S Sy IR ot

spec1ﬁEb1B6bd1nibﬁit 3668)((%9&$9r1be[d0ﬁd843]:aoﬂnﬁy hmd'yh\reﬂpleahb @ny single
domai n th the de ed bi ndi n ecific es . .
specifif QUTEB i TP YRGB RE RIS P EdnEBaRonsS gt e pecific antigenic

and/orhﬂﬁﬁﬂ@&n@@ﬂél&ﬁe;ﬁﬂ%ﬁﬁ@l‘os&ﬂf@élﬂ sequences. The fusion
preferably i5 with an i munogl obulin heavy-chain

[00157¢ onEueiler indndgdnin the presendiimygntion hrecantibpdies bechtlhed polypeptides

encodef tiFtyiiTentBErwhieh M BHY2ETs » BbpFRRlecle okt IG04g yager

stringefi€lp@Bidigdayioh @onditighy. - Aftahodidsi oTdhdgrefone fRehtioimay alseastdescribed
one of the fusions. DNAs encodi ng the inmunogl obulin

or specifed ip-temms of theig pgﬁg‘ngaqunlty fo @gglyp@aldetqf ¢he invention. Preferred
b1nd1n%5?ﬂﬁﬂ?egllf?awié oLé g}ﬂh aﬁ%ﬂhﬂbnﬁﬁfd&%ﬁ%ﬁ%ﬁg dﬁéﬁrﬁ or %%3&&}5% to

SS1 Oon vec
101° M;lllOtsabllé ‘hmsnoért@ao %M, of b0 *ftein 01PeM. dBtedink entivh also rovides
p

antlbo%ﬁ:] t@gﬁdn&%ﬁ?ﬂv?@@%h%c&p& 9%&%&1 _%g)i@p {lrgrggg;(p%mlthe invention as

determined by any method known in the art for determining competitive binding, for

example, the immunoassays described herein. In preferred embodiments, the antibody
competitively inhibits binding to the epitope by at least 95%, at least 90%, at least 85%, at
least 80%, at least 75%, at least 70%, at least 60%, or at least 50%.
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[00143] Heteroconjugate anti bodies are al so

contenpl ated by the present invention. Heteroconjugate
wanishodies are conposed of two coval ently j oi PETIUS2008/002498

anti bodi es. Such anti bodi es have, for exanple, been

proposed to t grsget ‘) B t,0. unwant ed
cell's (U S Pat. No—= , . i ont enpl at ed
o0rst 2 S SRR Tt R B S BRT ke Rl e R scquence

encodihg@h aatibt@ytal dss2ldsed Béréin) §e@bOSsisiridtk totepAga® h Sucledtide sequence
I munot oxi ns may be constructed using a

.exanple, I ! L
encodipg thel antifediex ehihe pecseriinvensionohoshgelissiompising sueh seseter, and
i ' for this purpose
ecom I8 BARRL B L pRULLGU e GEBRRRLS
[00159)et Byt redoribinaapprotudtioni ofithkasmitadd, thé asdeidiasid ageding fitos

) le, jn U S _Pat. No. 4,676,980. [00144] Ir
isolated g [sgried oa &rﬂfo@féﬁ ¥pepriosifirgcs claving @Hwﬂfk%@m ¥shg DNA) or
for expiisA{im, PIRRTENIAL ticHnfibh & REM0Ys0 S aRE R ARG IR
convem'maalwrommesl(g &.,&y usizig oligonWS2@0RGtoB8488 atesapableiafdinding
specififgl b AP EIng ARy 60 Hent sl heuodhe ghdard
technicﬁjeﬂ %r%lcﬁﬁﬁ% %ﬁtr%ﬁﬁbﬂ%%é@e& R préparMnCdT ckM Gines

e

ieavy and Tight chain Fv regions are connected. Single
expressingithe aatibd@iesipbide pPreseminyentiion. t he met hod of their
construction are described in U S. Pat. No. 4,946, 778.

Alternatively, Fab ca§]§h: ggﬁéﬂgt ed and expressed by

simlar neans. Al of nd partially human

nt i podi are |l ess.i nogeni c_t han whol | i n
100160 M0 &Ry LGl et Lt meoRenty Rl Pripiide but are not
limitedatoSord GrandR ¥ the THUB GG laGigrlal Sbbblce/ bRGIAI oF $eflication, one or
anti body fragments can be 1solated from antibody phage
more markergengs; ap SARISELRICENt § PrOTBOICE BAM A (BSCTHREIOR terBHpAL iR

et R oo S I B S
antibodl@Qof8d p{ckOttipveateion cahbe prepareslalsatg] veell kxﬁowr’uteichniqadm Expression
vectors Figy 1Ml TSR FEBTEH PR BASR G A Age twascriptional or
translaRb4 ggédlé%ﬁrﬂ{ RiogBe 3ffueRédsYsubnM thafo&rivaH M mammalian,

ant i bodi es byucchal n shuffling (Marks, et al.,

microbBil oyiTad cominsesygenes. Exemples 92 yogulaterywequenass include transcriptional

promofSP Bb83 % bR TR b o B SR oBRL Ao
sequencd¥iBich@bfiteol tRins@liptionNhd tAGkIEGomRastiadioh aAdA8m{iA&RR) )Nucleotide

Thus, these techniques are viable alternatives to

sequengessafE {' PRy hipked | Wikl the segubsery ssguanice dunstivaalinicdpiessto the
e ! | B . '
nacteof iR e AbpTRPARUATA 0L, TR Ehroh e e s

operabtyniénkeddo ngg. st uatibedy heavy chain sequence if the promoter nucleotide

sequence controls the transcription of the appropriate nucleotide sequence. An example of a
useful expression vector for expressing the antibodies of the present invention may be found
in application WO 04/070011, which is incorporated herein by reference.

[00161] In addition, sequences encoding appropriate signal peptides that are not naturally
associated with antibody heavy and/or light chain sequences can be incorporated into

expression vectors. For example, a nucleotide sequence for a signal peptide (secretory
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for human heavy- and |ight-chain constant domains in

pl ace of the honol ogous nuri ne sequences (U.S. Pat.
wWO00849A16, 567; Morrison, et al., Proc Natl AckCI/B81008/002498

USA 81: 6851 (1984)). [00148] Another alternative is to

e 55,4 05 Rl Do BB AR s BB v o

the periﬂl‘e&hﬁﬁ@bd@é of iftb chie, mediemc an s@h@l%ebﬁ@é‘ﬂfaﬁi’sﬂhﬂctﬁmﬁ?ﬂn' thé thtended
make it inmortal “5'2:? for exanple, an Epstein Barr

host ce{}q; prpancesrextragel Bharrse e %og@ﬁ@pp@@gate@ngbo y. The signal peptide
ey b SRR RO R LA Q0BT 08 e, prames o
such seZret@yaldnalseire adell known bd dedlwdea b gAnlidsb dds@ibed €6l U. SDyPat Nos.
t | enum Press, pp. 19-33. (1980)).
3,698 4§3t€%§)§éﬁﬁrﬂﬁg§% e rai sed by inmunizing rodents
{e.g., mce, rats, hansters, and guinea pigs) with

OX40 protein, fusiowr s otpphHST ELLES fragnents

expressed by either eukam‘mrokaryoti C systens.
(001628 hﬁbst%llyﬁéé?ulqa@hé@&e%%%JeHﬁod AR gea%t Dr higher
non- human prinmates, transgenic e expr ession

eukaryotimeshloghd hndhudn:sbut arechas divited tg ambnongdimsmmmolﬂ af baiteiu (e.g., E.

coli, B 57017 ipaSlop R B gEperiptiy by St pen LVA G AT Had Gragsosmid

DNA eRprebdisn vettétslcynm atfoolly QHdhh SeduTbiY 7ot @Y "BdRharomyces,
wth nyeloma cells {e.qg., Sp2 and NSO, as ‘descri bed

PlChla)é@ﬁFﬁOQﬂeQ Nt rg¢oml@parmyeast KEPIGBBOID BB LTy 50’(@9171@ jntibody coding
sequen@e%dlntsécq IEell ?{']sttém%ﬁ'r%ctnanitﬁ?gco Can Prﬁs %(\%qg%sfac%{l %ecpc%s (e.g,

STt

Baculolvirbmbna&mﬁg amﬁwmedlaglsym@@sybmt tdll PReasr-idfesidayith
systens. The specificity of the mAbs to OX40 can be

recombigagit ¥HUHEXATEISION Vepioss e, savhlAwBT Bosain yirug Capd Metobacco mosaic

v, RO, 8l S, B L LGB Y i

containhgsagibedy bydipg s¢queacat blomammahak cele systdreaeg., @08, CHO, BHK,
assays.  The hybridonas in the positive wel

t OSI
293, 3@@ I§) %E%ﬂweﬂ)wbtrﬁaﬂbemﬂrsa{owﬁnstﬁ%& %Prﬁ‘ltar"b‘&& iPEQMOfCES Aerwed

from th@ ehSﬁx@‘éfﬁf&Emﬁehﬁah%h?(é ga&'e%ﬂofh@&neﬁpgx‘b'xﬁdt%r% Y fibfh MsRAlian
by the assays desctibed above . NTI FI CATI ON

VImSCSGFgANTQBmID@TuSAlMEI praXa@r,ARE vBODNESIr19) 0 DKOprofinterpr esent

[00163& nVfro | on[ﬁp S{us g ant‘g&olgg e:p{ggeglgmvgﬂe <|6tr q‘%ﬁg@g%galrrﬁ%egative or
gram pPdtiVé 6ighdismsstiéh ANK.I adBes bais !t HeldbaseAEr WBNKieBSella,
bind toand i nhibit the activation of OX40. The

Proteus, daimusilasSastatidy eng Sbigelha, as medhasiBagillinRseydempngs, and

Streptogﬁ{c%% ggf;ug éreg edg@ %to?%ldﬂl%ﬁgsq & Blg 6c %%4% 4 Tﬂh@é 81though

thése nmuri i es are i5c1o

other stfias purchsem. colBe Bl telh Xa 736 (ATCCUEss 79 dndE (ibBSVB helt (ATCC
bind tqQ. the sane epjtope _as one of these antibodies,
27,325 parg suitghle T’aqseﬁeswaeleéﬁ%ﬂ illgstratiys ggtherthan ings 6 F .

[00164] Expression vectors for use in prokaryotic host cells generally comprise one or
more phenotypic selectable marker genes. A phenotypic selectable marker gene is, for
example, a gene encoding a protein that confers antibiotic resistance or that supplies an
autotrophic requirement. Examples of useful expression vectors for prokaryotic host cells
include those derived from commercially available plasmids such as the pKK223-3
(Pharmacia Fine Chemicals, Uppsala, Sweden), pPGEM1 (Promega Biotec, Madison,
Wisconsin., USA), and the pET (Novagen, Madison, Wisconsin, USA) and pRSET
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[ 00150] Candi date anti-OX40 anti bodi es were screened
using : (1) fluoronetric mcrovol une assay technol ogy
wQ@ EMTY61GAppl i ed Bi osystem CA), (2) an enzynePdT/nkmds/002498
i mmunoabsor bent assay (ELISA), and (3) a flow
Iy a

(nvitrith REEb kb CARRBEE Tt ORE S ANEI SRl ryci o Mol o
219:37Hw99 1H8SArepfer, (Gé})e 19at: 8321008y, Pravedter dgtentes cShmbhil sed for

TH2 and TH 7 conditions; (4) TCR-activated nave
recombypnang prol@mﬁh@é@pt ceélgi)xpméligp dgq:tgrsagglg?e Tg,n@m(sg)berg, etal., Gene

5612551087 (SRR HebEaNR) IRREETEOL L 5 gty e

275:616 1 V2IR); Gaeddet; lenidk, Ndztute 281e5440(1 979)i ttygtlopihan (19p) prohming!system
noc n eci.fic, heteroconjugate,

(Goedﬁw( PLﬁQ lﬁc &5%&4?&‘7%%5’?@9 t@rpremOFFér(g%mbgoo etal,

Molec @t cmmgeg La?do?e%n%l oakdl, ﬁ{atédo@a@ nﬁ L‘lﬁ)r(if %Bfa'ﬂor% (1990).

ant 1 bodiés, Fab fragnents, nts ragnent
[00165pr obraﬁsiorb@lameﬁwbs Eungi es@ubm th¢ pneaerry ,m@ntmn irhateythose from the

genus SPharontrhes” Pinas A FRatndiies Riiferoftyfin, sERsbsagghgromyces,
Candzcﬁlﬁ TFieRSdePind VA of f 8 N1 fHlabn@0Y i SRG 280RYL0spbRH lzéalczlzmm,
e i nmunog 1obulin nol ecul es of thé invention can

Tolypogl{adamy ang piépe(rgtl@s Yeget, vertprs wilhadten ¢ptain gy\oggm Qfgvpllcatlon

sequengé g;l géf'ast %%‘Edg Pgéﬁ onhn%%?lé Cegﬂ%atu#gééqgg 6|Agé§) a prornoter

region, Fﬁaqudmeeﬁfdﬁf ipgBaddytationg sajuthdes dyr tfdrﬁ@niﬁftirﬁteﬁﬁmhh@l and a
g@esent i nvention and include, but are not linited to,
selectapigpmarkenzengn duiteblp DJOIMOtERSEqUEnegH B FeaTtYeRiQEs ingludesamong

others,?{'x;}(é}'%t%rscqa tﬂf&‘ﬂl@l‘?&h g%gh&?ﬁb’%&mé?ﬁe lkﬁrﬁl%ce ﬁi’e?ne(ns\/i&'l J Biol

sin naln ant | rising ert
Chem 289: mma(ﬂ HR0)Ant othenglycolgtio gnz@mtastﬁHduarict agaeischem 17:4900
i nc udln S|n conpri se. t he
(1978)} 3ifch 26 €S 3&@@%@%@- %%HH B> bpekinas pyruvate

decarb%k'}flﬁsre Cﬁ%osﬁﬁo@uo@&hhﬁs‘éngl‘ﬁt:oste Apﬁ@phé’t\é"lwnersﬁenQ%hE)?rQio%B»cerate

donai ns so i ncluded I n
mutasej, py@naueckmaac,etrlasﬂphgmhatn 1n@tnngsef phosphngkicessripomeriasyy andy

conbi ion va i abl hi nge. r egi an
slocokG3Fe. Qs Sielcciebtord o mioTRHE FohsF b o Rt P Ra e Rkher
describeB i€ PldeR s BRYGHR Fmozssa(nw @m@mér SiithBle ProrA6letsnddectors for

bi rds and mammal s. Preferabl % he anti bodies are from

yeast and ireast tragsiomAtion Nivtonels ats welbkeows i begrt, Yassiseansfgmation
protocf G RRREYy ONESR R s 89Bhp BUIER L Py TN A

Sci 75:p9EBEITS). Mvte finhsn pRytodid sﬂ@é’t@fcﬁrel&pf transfOinsgneCinfd selective
di trispecific or of greater nultispecificity.
me‘“WMItlspeC|f|c anti bodi es may be specific for different

[00166&2' rspdggrﬁ?lor axﬁ cplrlosrfr@é/ll BARP S dhEmb alsB¥e R daS express

et er ol ogous
recombinant antibodies. In principle, any higher eukaryotic cell culture is workable, whether

from vertebrate or invertebrate culture. Examples of invertebrate cells include plant and
insect cells (Luckow, et al., Bio/Technology 6:47 (1988); Miller, et al., Genetics Engineering,
Setlow, et al., eds. Vol. 8, pp. 277-9, Plenam Publishing (1986); Mseda, et al., Nature
315:592 (1985)). For example, Baculovirus systems may be used for production of
heterologous proteins. In an insect system, Autographa californica nuclear polyhedrosis
virus (AcNPV) may be used as a vector to express foreign genes. The virus grows in

Spodoptera frugiperda cells. The antibody coding sequence may be cloned individually into
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epi tope, such as a heterol ogous pol ypeptide or solid
support nmaterial. See, e.g., PCTpublications WD

wO30g/A06%6 WO 92/ 08802; WD 91/ 00360; WO 92/ 057BGT/US2008/002498
et ai, J Immunol 147:60 (1991); U S. Pat. Nos.

non-es%ggiglgﬁegi?/)’ﬁs for Z%zﬂ’n@g l‘h rm%olzl%%? 8g%E%> o}ﬁ%{&@é?andﬁag%é A.?ﬂlgr control
of an A&NPi\b pdin&ﬁer((ffoﬁ dxampicethe ?biyﬁgaxgm Ipi{dgméetgg/ (lgl:er @gftte :tll(x)d:; (hgve been
identifiggl @9@% Mgrbgqat erl@&%@ﬁ@&@%f ar@pgfc'rlmxc'm 5Abvqﬁ@ty q%\éral
strains %}J t Qﬁ(:ﬁ%)eglr %h}{lﬁea%lflgﬁe szé th? 383 l/a OPQ ﬁl&@é&{d tﬁg IBm -5

scrl termna rmna
strain qcf(&mtblym nri NY'Vs agdsuch vinnés gayp be used asahamrwls hersincwesrding to

e S HZh s T e 0P B SR Mg, Moreve,

tuRBDFABHSNR
plant cgfiﬁg RAGIR SI t y%thgtgfiltd go%t?'ame{?ﬁnsfl rnlgfn%‘g&and tobacco and also be

utilizehad hgstspt i des, whi ch have at Ieast 95% at | east 90%

1001675 0o, EFebrp{E 3l Bt pPepnen Gk o1 B s 1Bt Pty cyfure) has
becomé 8aGtineProdedant ide¥ Tiskte CRItaH, R8s, b5k @dSTEADRRMiIK PRWE (1973).
in the art and described heréin) fo OX40 are al so

Exampilesf waeft] inammadiap nhestemil lingy aretrnenkey AudrieyJxuargan embryonic kidney
nbi with a KD t
ine; o) e BRI Thifee Pt P B DTRR (TR 170! o .

Proc NéH!Aza@tSeRUSR I’70t4@116$19&0)}; dse adttdlr EHKAOhanar & diicgiScatdifda
cies other than that agalnst whi ch the anti-0Ox40
cells (Péfﬁefhb&aymff &idpey sels dunpp dangsiells phupanclivar celsrseptispratanymary
tumor: aR4 cfis of the present invention may cross-react
’ ot her mammal i an honol ogues of human OX40 and the

[00168¢ or Hestpwellsl aregrapidrmpd svithhtae ebbve-dascabeipectdrs for antibody

enbodi t he above-descri bed .cross-reactivity
produciipy fng g@ﬂlé%ﬁl iy @naﬁlgﬂchaﬂ@qltee%tﬁeeql? modifigd @eﬂﬁptop&ate  for inducing
promotePSTHARIEBiEnd 3hd RERIAShal Entf? ggﬂtféﬁéésogh(l&‘)tmg ftrah?l%rmants or

spécific antigenic and/ or i nmunogeni ¢ pol ypéptid
amplifying theogrmds bmoding the desiG]sequancére rCcpmmloukyed;ed prqm@er sequences

d resent invent ﬁ’% %‘fe ant i bodi es Whl(% d?c 40

ance %HC%S&BP?‘!%% AEEOYED By %OAV?}HE eyt 88"\% fpimian virus

(SV40)¥Rd h@hage c%t@n@gﬂ@bl‘x‘ﬁéi@ilﬂm)l N L BERRh&G deMded BofEthe SV40 viral
yb

stringent di zation conditions. Antibodies of the
genomp mayistuspthiceprovisa othey ganelis dlemerds &ru%e@swm Qf)@ éﬁmqt@ml gene
heir hin ffi 0
Sequen%%qlenﬁ”??ven alhgh Bo & ge%%?ﬁ’ i Iéj alfl}/?irrl](? g§1ancer

splice, hﬁkDﬁ@ldenbla@ﬁn%ﬁbﬂ |Vbﬁll damydhﬂ $a1e pﬁhﬂ@&s@%ﬁirﬁﬁﬁlaﬂy useful
KDfrom 10 . to 10 15 M 10 8 to 10 12 10 8 to 10 10
becausgpoifyarg gasilyy obgringg! fromy virph genament 3 Erﬁgramwp%mad@éso contain a

viral ofi‘%lh' E?%J)l/ﬁtﬁté&ha ﬁﬁ)ééhl‘&%mg/téxg*e\étﬁhé v}eﬁgfes%f 1(1)%' 1Hqﬁd§19mgfr1anr?i%st cells are
commdpgiadyyvailbleod known in the art for deternining

[00169f0mﬂﬁe L t\cl:gllsblllsrég itg 8r’odfuger the antibody of this invention may be cultured in a
variety of media. Commercially available media such as Ham's F10 (Sigma), Minimal
Essential Medium (MEM, Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified Eagle's
Medium (DMEM, Sigma) are suitable for culturing host cells. In addition, any of the media
described in Ham, et al., Meth Enzymol 58:44 (1979), Barnes, et al., Anal Biochem 102:255
(1980), and U.S. Pat. Nos. 4,767,704; 4,657,866, 4,560,655; 5,122,469, 5,712,163, or

6,048,728 may be used as culture media for the host cells. Any of these media may be
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exanpl e, the immunoassays described herein. In
preferred enbodi nents, the antibody conpetitively

WO pdv8hodise bi nding to the epitope by at | east 9BO§/US1008/002498
| east 90% at |east 85% at |east 80% at |east 75%

suppleiffpteAEhochd e it Bibbo it ov B exRR AR Bichias ipgpin

transfefrs € Bpidernva gtovoth fActoy) sies ($L&ﬁ|a§1}(e€h16ﬂ§ése wheRCX Gs sodium,
sequences encodln% an anti as di scl osed herein,
ha

calciunydpagnesivsn ehd phesphatsmp bu’§°¢rﬁ @smfhr@a HEHS) dancientidensuch as
adenosﬁféﬁ%g t e d'ﬁ?eg a'(mtl'bgﬁgzh %s}c\f} 2 %PAWC o :%IS@ A hr?&: clBRAShts

(definetias Iimirgares cémpoud’de usna jusresennatdinal b@m@ﬂtratimdyn tl{eotﬁibs&holar
For, reconbi nant .producti on of the anti body, th
range), ad |gcOse,e5 1 %q%\sqi?rngenf:&gwseurcg oPaY Othes Raceshary rsmlemﬁ% may

also beQnélﬁﬁéd & gk)ﬁ)g‘t’ﬁf‘et&hcérﬁfant)ﬂg RSl YR 1&%&&8@1‘1%5% IseAiel M the art.
of the r for expression. DNA encodin
The cubimtei doodiyions, suelaal feynpesires gid, anddhs Bke am:ﬁsﬂsmpneng)usly used with

the hosg 1 ST BY Bt G aga pHEY abertafaeo ginsg il anisan.
specifically to genes encoding the heavy and | i ght

chai nss5 gf tPOIANUCIBOTINES KNCODIRGANIBODIES
clonlng and transtornati on may be used I n the

[00170{|>r ePRé AveRfforPfur@et provides PoRMBEIES el Br hh&e@%id@mgem@i\
he present invention. 5.5.°1 VECTCORS [ 00160]
comprle@etamleatlée a@mn@mr@odmgen\aebb@y efchpurventien qehéa%mws

thereofl '%":xle ?aré po gnucleo{] €s sué%]hdc(le dset gncogﬂleg é]?lhbg?y cehauis ctorr]neprising one

or moré epih;e@atm@ Bcid @s@dﬁ&emsenwrﬂeeém JTRe veafioeAlB@ BE&Impasses
enment ronot er and a transcrlptlon term nation

polynugléau@sébat%ugeé%mdm stepgsingeulopisr seingency hybrdimaHpmgongditions to
po1ynu&léShc?e%tthéi%né%%ﬁ%‘ab%ﬁg8?%{&%&#@@@0&&&&‘1' es of the

I nvent using well known
[00171] ecThé polgaucl&xtples sisaydse otemnm andrehe riuetdotide sequence of the

nucl.eotj de sequence o y linked to_suitable .
polynuglegtidesde mf‘g% byany P%ﬁsq% oY ¢ |%?roq>whfc ithe pygleotide

sequen§@8f’@1@ GREbSHLH kﬁéwﬁ hos8IyAsiEHRM eﬁémgﬁmlub@@y may be
mcrobial, viral, of iInsect genes. Exanple

assembleshfibatabenicablysenibeszéheligaucleotdes de.igpas dcmlrlbed in Kutmeier, et

ol i Pige S T.38E (AP E it Bt i dht S8R ayerlapping

oligonW¥R dtdes EHtAiRIng FoMiGIEY dhé SYudid dnbodin Hd Mibbay, tdnaéalmg and
and term nation. Nucleotide sequences are "opera

ligating phthese oligeanclepédaseansd hen ppph Beationcd th@hmtedmlamac%otldes by
relates to the nucl eoti de sequence for the appropriate
" pol ypeptide. Thus, a pronoter nucl eotide sequence is
[00172p peAdbinativelnke foliyAucleotitle, entbding ai alndisbdyeaywle géirrdied from
sequence if the pronoter nucl eotide sequence controls
nucleic awed PR AsRtitaple; SBHrCGf If yelogp perspining aenyeilgie aeigliegeoding a particular

antibodSI HENHRiilabR, B ARPLRueficef the antibody molecule is known, a nucleic acid

encoding the immunoglobulin may be chemically synthesized or obtained from a suitable

source (e.g., an antibody cDNA library, or a cDNA library generated from, or nucleic acid,
preferably poly A* RNA, isolated from, any tissue or cells expressing the antibody, such as
hybridoma cells selected to express an antibody of the invention) by PCR amplification using
synthetic primers hybridizable to the 3' and 5' ends of the sequence or by cloning using an

oligonucleotide probe specific for the particular gene sequence to identify, e.g., a cDNA
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useful expression vector for expressing the antibodies

of the present invention nmay be found in application
wOERANATO0L 1, which is incorporated herein bRCT/US2008/002498

reference. [00161] In addition, sequences encoding

ctone EERRNR ey R e PERELORIAY A0S Reh AL Bl hcncraed by
PCR n8§qb&es os@inerepi€4b1 P Oloain@detidtPustdPiBsHEhod WelitkoSn in the

For exanpl e, a nucleotide sequence for a signa
art.  peptide (secretoryl eader) may be fused in-frame to the

[001 73? ol Yﬁ%@ iHe%efe%ﬂH@ ence éd?iaéonte%gor@ﬂ{g 2919 g}é acx% s}&é{n&% g? the

asm C pace or
antloneﬁtdetéﬁnirimdt thleSmf:lleGﬁde sqaknderofttiearitivody eeg H&Qﬁimp@lhﬂed using

nhances extracel] ul ar secretion of the appropriate
methmgwagbmwn whibe artdanthe saanipyationst mleohide seayersesns. ghe

recomﬂﬁmm}\'tgﬁxﬂ’cﬁfaﬁ sieCifelie@ %Lﬁége‘ﬂ@%lk gy eftJ et ¢ esiﬁlnhlg the

| es of secretory signals ar€ me knomm
techniques Id@ﬁ:d;elbeé igSambpriook.ee¢ dké s Mol dpathr iChoning. A Paboratdog Manual, 2nd ed.,

co sE5RR BB i B 2 e S ke

Biologp! RiﬁﬁrWQEy & SORIPH98)OWhith GREBotB WY SHhicd b?%i*e?en@é‘ flerein in their
i nclude but are not limted to m croorgani sms such as

entiretiggls tegdngrateanfibodies hawing, a chfe@ubmnmosa)cmt seqnerfcey foe @xample to

econbi ant cter,i hage asmid DNA or cosm d
create SRR AT AR BRGHS b RROAT ST B RAT: oty cod ne
[001743€CUEA glm;ﬁcy@ﬂsddxﬁleng the dpRif6 RBIINAYE@Se oPtHelleayy and/or light chain
transfornmed with reconbi nant yeast expression vectors

variablg glemainsimey bhinsprsisd teddenidy Shefisanensss of the &dR¢ley well known
methoc‘l"sy §% ér@ é{)ﬂipg.ﬁgﬁgta\éﬂqtobmra?ﬁﬂ?‘gh@ﬁs{ag e\ﬁcésuéf oq h%§§ Qrﬂi ll%ht chain

ul ovi rus I ning an |bo
varlablseeglemlsaaietqmmm the eéglomycﬁtseqmenlcahgpﬁredlamitp Using routme

r.ecordi nant virus expreSS| vectors
recombingt Y BVERDTHASSI Qs FRRTS 0PI DR 8 B 36 ifisstas avithin framework

regions, ). iffo ﬁlﬁmﬁﬁg@&k"i‘e {3n ﬁﬁl‘ﬂlﬂ?&rﬁ?&r‘& néH-Ahf antibody, as described

expressi on vectors (e. Ti  plasm d) containing
supra. abhe ﬁwdqwmhdcglgnsmu é)nmam;ralbr oqeaITing oraonsarsts Eymtwork regions,

. CCs, . CHO, BHK,. 29 3T3 I I har boy i ng.
and prétEally RN Sy SR BiO TR B Bt Botun e e gt 378457
(1998)d8¥ 4 Mﬁﬁlg{] mﬁkﬁdﬂq}aﬂﬁél%m r8dioNH MPReABIYC Blel folffictbotide generated
net al ionein pronoter) or from manmmal i an Vi r uses

by the cembjinatiemef the draprevrark regiens anddAdRe ﬁncosinsaarwathdy ahat specifically

binds ah%({lyﬁeg IF? KfﬁxreQFﬁén%o}l PL %?Pagﬁlv kl?ss%/ ncﬁpﬁa uoSh%fol'rJ Imorg amino acid

e prese |on

substltm@@ﬁtma@ebd)ﬂha@e’ aithipohe ia work ey Gitparsd) 9fbfaab1!§z, tl%Qinhlno acid
subtilis, Enterqbacter, Erwinia, Klebsiella,

Substltmeéw@rOVSah%ﬁé pf the agtibedy ﬁoats aigersHdsitionglly gsoliangthods may

be use@ﬁ) l?er r%rhing ac #ﬁgﬁqﬂgﬁlﬁsn% ﬁtng 8pg?é%§ﬁ§rez‘%ﬁ?l,&f€é%on cysteine

remdueSbaﬁtb@atmglm hmugi‘acbmhehsﬁiﬁdealbcnﬁl tstgehera& antibed} moBcules lacking
one or more 1n>t<r|acga71r? dg Ale%C bso%ld @ther apceratlons to the ;)Agl%m} Qeo(t%e are
encompassed by the present invention and within the skill of the art.

[00175] In addition, techniques developed for the production of "chimeric antibodies"
(Morrison, et al., Proc Natl Acad Sci 81:851 (1984); Neuberger, et al., Nature 312:604
(1984); Takeda, et al., Nature 314:452 (1985)) by splicing genes from a mouse antibody
molecule of appropriate antigen specificity together with genes from a human antibody

molecule of appropriate biological activity can be used. As described supra, a chimeric
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27,325) are suitable. These exanples are illustrative
rather than imting. [00164] Expression vectors for

wais@siltoeips okar yoti ¢ host cells generally conprPGEUSINES/002498
or nore phenotypi c sel ectabl e marker genes A

anibody SRR G EEhANG e Wk Sins iR st Bt GFEPR him species,

such as th8$eHa i pea %ndbibaﬂeﬁﬁ)ﬂﬂﬁhlv@@ frofh Amufihé 824 &nd a human
requi r enent es of useful expression vectors for

1mmun9gl@kahlg/9@n5&anhmorsélg umpsized antibessies. deri ved from
| KK223- 3. ..
ont 76§ SRR AL, G BPlRA T i BUSIIGH LB EAR o
(U.S. PaPiNuTeg6BI78] Bird, mc@@w 498 $c9m§j HustonJSAkl., i@ NdiEAcad Sci
sconsi

S d
USH 8GRI PHET 6 SO oM alir 6 55 53 (192N canriodanted to produce

sl {50} 4RSS Y ol Pttt and i
chain fsxgqlmtscnfsthc:ﬁwmgi\d)ryvia%dmﬁm acid beidpe, rasutiny mkesiygle ichain
polypegoc?eaﬂcec&lﬁgé%%)e o %gqé o? rﬁ?r@trggél vﬁfé%—énen(ts In l;e nckcJ) zrrgay also be
used (Sﬁc@ﬁﬂ'&'a‘l' saa&%)mzlmkgmg@j onot er system (Chang, et

al, Nature 275:615 (1978); Goeddel, et al, Nature 281

: 544 (1979 prormter system

( Goéddel METH{ . s ANTIROX 40 1ANTIBODIES
tac Eronpt er (Sanbrook et al. I\/bI ecul ar doning, A
[00177] ab®heamsibpdidsofi dhe, ingerdiondtan b@@lf@ﬁl@pd bngnyaetwd known in the art

for the EREEY QLbOR i peiidbR Al SRR siiitsie SRR Tk by

recommﬁmkﬂ@sg@ﬂggh@qg@har onyces, Pi ch| a, Actinomycetes,
eronyces, Schi zosaccharonmyces, Candi da,

[001 78Tr i éﬁ‘éﬁd@blﬁ&m expigsHop of an antihedy iof HiedAyQNion ongRgaHegiyative,
or anal% 'rﬁe?esd?o(ir % zP @J&bg ol‘ LEH{EhaIPé eﬁoa%ltl ?%5'1:: tggprglentlon or a single
chain antlb@dmofahe iraehticd) fequirseepmstracidn cfran@xpresyieastctor containing a

, an autonompus|y replicating sequence_ (ARS), a
polynuﬁheemﬁ @@t ¢negfiesthe apibrdy @ fragmend Pf/g’& lLDJ dpnce a
polynuél%ﬁH@éq&%Bdfn J a'hﬁgé fnme' Eﬁagéd"d%tblﬂgd tRE decﬁ‘or for the

ecta rker U|ta I'e pronot er sequences

producflon of/ﬁmsamtlb@d,}t IDRY be pr,ddmderl b)ammglbmahteDNA mcbm:lbgy sAfor

expres%pn giscltgrt 1? IC%Q Eﬂéﬁggﬁ%g %&g ?}ﬁ@s&&fpﬁpﬁé@nd appropriate
transcr ﬂéﬁﬁl' anditFanSIAAYRER Sontkll i@k, Bies@hetBd9 Q{Eﬂmelfor‘éﬁggple in vitro
1978)) such as enol ase, [gmyceral dehyde- 3 - phosphate,

recombyednf %@é@@&uehéxoﬂhﬁmte@ lgymar@d & \dm:mrwmwm@matlon
[001792P8ﬁ g og?csgo%kl n r S tr%régerresde to a }R)gf g’e‘f{:@ Sony gtlona:fl?e%hmques and

nase,

the trartsfdctsiegiile apate cul&&é@ b)’vlaenvelﬂﬁ@ﬁd) hahhigues & proaiid @sditibody of
and gl ucoki nase. Ot her suitable vectors and pronoters

the inverjony @ ong agrestef 8% FrEatppyesios sgpeingboduthe Pepicandight
chains ﬁlag%re coeetxp?és(sﬂed%QEe O gﬁ ?or(elzgtge%glonag"ﬁl%renﬁw mhr‘?oglobulm

ot 6r & Pand vect or s for yeast
moleculaf andtailedibelow. prot ocol s are wel | knovvn in the art.
[00180}(e a?\tvatrlretaync? h%rstmea;plrgsgron vector systems may be utilized to express the
antibody molecules of the invention as described above. Such host-expression systems
represent vehicles by which the coding sequences of interest may be produced and
subsequently purified, but also represent cells which may, when transformed or transfected

with the appropriate nucleotide coding sequences, express an antibody molecule of the
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protocols are well known. One such protocol is
descri bed by H nnen, et al., Proc Natl Acad Sci
w(@ 300898014 1978) . The Hi nnen protocol sel ects fPBCT/URHH8/002498
transformants in a selective nmedium [00166] Manmalian
mvent18n 1rr Oae g[g%c%ﬁal cglﬂ gucﬁlﬂLtEu 5li sa%?% n%y%?é/d?e lgsa%i %oemmonly used for

O express reco |ﬁan

the exp@édsfdfﬁl@a&eccﬂﬂb’inﬁﬁt@iﬁﬁbo@uﬂna[e)tﬁlel especihlly £o4lthe/éxtpression of whole
wor kabl e, whether fromvertebrate or invertebrate
recomhmmt apibody.melseas. Spr examle.apgramalianeqlls spefag @HOGp impgnjunction

it 88y 8055 RS . BB TP OBREh g By

cytome@bloarirus,enisan ¥idctivd expressian Ey@am RbreaméiboReb(Hoebking, ef al., Gene

w10 G o AT

ro f r h BhicH
o151y, SBLELEQL, ShoSEL PR LRSS Thic AoBNoAgRRprcsion of

the msmequvéemmp‘ai)' mmlyﬁetseandsnedceaxs ahe/gare produst exthe SB@ClﬁC fashion

n he v rus n S odopt er a erda .
desiredy sk FodiiEER s (o, Eh AP B Brrk RrostRing o &) of orein
products@lay bélihdpdriant FSraROAMRESIE 61 the lpréteial Q)]ﬁ“eﬁeﬁ@hoé@éé‘l‘l@ﬁﬁle

the pol yhedrin gene) of the virus and placed under

charactegpiq 1d specifis mechpnisme dorohe pogtfteanslasienad peocepsang and modification
of prot@ gL X{}? gér{e rlgélillg g&f)&ogr%nh ecal 2@%5(2 Ifolgfa%%fk \rqsgc&gls o clhoseéx 1q ensure

the coerrrbmmﬂeanbn af\d pRices3ing ﬁfthyfdragn ptdtéinexpfedsed. To this end,
transfection are publicly available, e.g., the L-I

eukaryQtig hogt celly wiehypgssgpythe weﬁ@m machingry rfOTd?rOB%frﬂi%@Sﬁ’ﬁg jof the
P rlmarglgggsc ??ié }k ogitllﬁ{é&%%gg H'Gébhg lnt [ g%ﬁﬁe grt | cu ar Inﬁ{ﬁirrt%I ed.

Such ntanamaiandtasocelBfinGpd) d»pt a‘emot lindte¢ &, d}H(b,e(EOS 29% B@Gyarmyeloma
plant cells cultures of cotton, corn, potato, soybean,
petuni a, tomato, and tobacco and also be utilized as

[00182] 03F§r lo[lg i, ]hléfﬁﬁ'lteﬁpﬁlﬁaﬁ‘ctﬁﬁl dfSecoMbindt ?Rﬁgiﬁg 's%l@éxpresswn is
vertebrate cells,”in culture (tissue cufture

preferrpd cf@nexanpl@u@qllrimqs vdueusialely eSQESSTEhsau@bc@bd mqkeel,lle mnayslm,

engine gt Kot e PBaR Pt B S WORAEY TR e) iR g <picaton,
host ceB5BAY B irendfdreieywith DNA bé‘rﬂ%lféﬂ@é&@?rdﬂnﬁf@é& gdkiosi;control

Chi nese hanster ovary cell CHO, Urlaub, et ai,
elementy §g., mpmoma@msmerwixuwaZ@Sqrnpg@o)tsmmig@ep@éa‘mﬂatlon
I al A
sites, e&i'e)d Iﬁrzci/ a 9&?@5‘018 El{a\ﬂ(eqr Foﬁ%ﬁ{é'}ﬁ%tﬁ Si%t?}onf H\ﬁér )fOre %%rbﬁﬁ
engine¢red sellmnyrbe ylldi\uéﬂ)fo, gr&ntfoNSﬁé weatwlosday$ Qﬂélﬁﬁinclﬂeé imed@d, kAd then

are transfornmed t he abaove-descri bed vectors for
are SW‘&%‘E’FF’B‘bay?elﬁ?tb"&de?q%nTQﬁ geleqintlemagkaran thsrfgeqinbipan plasmid confers

resistari¥é 6 biRNeld¥BGh And B &1s3 SéB 1t frég} fhe PMsnliB G RY

pronDterS transcrlptlona ati ona contro
chromasemee and grove &l fochifng whialm gf mnnealtlm clomed and expanded into cell lines.

cells.

This method may advantageously be used to engineer cell lines which express the antibody
molecule. Such engineered cell lines may be particularly useful in screening and evaluation
of compounds that interact directly or indirectly with the antibody molecule.

[00183] A number of selection systems may be used, including but not limited to the
herpes simplex virus thymidine kinase (Wigler, et al., Cell 11:223 (1977)), hypoxanthine-
guanine phosphoribosyltransferase (Szybalska, et al., Proc Natl Acad Sci USA 48:202
(1992)), and adenine phosphoribosyltransferase (Lowy, et al., Cell 22:817 (1980)) genes can
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anplifying the genes encoding the desired sequences.
Commonly used pronoter sequences and enhancer
waeguanaes are derived from pol yona virus, AdePOwif2088/002498
2, Siman virus 40 (Sv40), and human cyt omegal ovi rus
be em;{l@@ﬁ)m tlpll’%?p %‘{1 ﬂgﬁg;%ﬁs q@slrﬂ 8?;9; g}ﬁlerﬁ\e«ll?oéf‘fée fesmtance can be
used a§ the besip Dﬁmecmmn dor the Sfdsllomhg rgahesg dhfe, whigh ea@terg 1’631§tance to
manma) j an hos el | .09., SV40 ori ear | | at e
methog RGN o thn E67 Ve iR Sohdisr RS GG 42 Vire-f eldroc Natl
Y dsvt U8k 7850y (P9¥d )); 3be i DY f ul
a because botr(1 ar% %ESH / taléﬁé%qﬁ?%r@ntgh%r@énégﬁgﬁg
(Mulliges\, et dlr, ZgoreNutl vicind ScnﬁgA dIS 2672 gra&x neo,witiieh cafegiresisthnce to

e N o LS LB B A0S TR L e o
reswtarﬂcQQé@%romuh@ihteﬁ%' bilUgRHe 80: 1R PHY5AS). tM@th@Eﬁ b(ﬁﬁﬁ%n&fknown

his invention ecuturedlnavarletyo medi a.
in the @bmcmbmw IAN& tbdmOéog‘ysda)ab@; ushinely appli¢dtorieldct the desired

recomtif P M M. iR it el v ) T i iy s

Current Mdolsﬁlng‘ﬂal)ecﬂéﬁB&ﬂb% 2 blen Taley @ ISbid (1@93}1 @@tegfeel G§ne Transfer
In addition, any of the nedia described in

and Exgressionst I ABseaisie Mamek S1qokeTores e PHDS andn GRAPGARdR and 13,

Dracorgh 285k S P HIE s indBlinih Gon it M & Nonk oo

Colberﬁe,-(}éﬁpﬁﬁ 8t aigy/ Mel Bipeds@s (Ce81),uwkichar iacdrporatdiebyne$drence herein
Ils, Any of these nedia nay besuppl enented as
mthe“rFé’é‘é@S%‘ry wi th hornones and/or other growth factors
[00184$ Sughe @)?prbé’é%ﬂ leels BEQI‘I‘ %t%o'dk rx‘nol@ l@@d ﬁf@Jea&rdW ector
actor), salts (such as X- oT T de ere X1s
amphﬁ;@mm«fpr TEVEW rxr:e Baglmegtioumt cd,n yr l}mmmf azeetex)s balsuf émgene

amplE R o T P oBI et EETRH D B ORI LI AP VoL

Acadeﬁlrcemssedwm?t WHeAQS thAgdr BSthé REEEANsfent HRUNESanUS @) IsY
resent at final concentrations in the m cronol ar

arnpllf{;bhg@):rea%m the lavekef iphibitar prga¢nian ewlture a€hegy celbwilt encrease the

numbet ?%' co%bc?sgog‘rtﬂeaﬁlgx 2L % eez t rlg eetg;e Ehs’%lgax V\%@lﬁrglsggsdgn %ﬁwetg the

antibodyhgeme, sisdhdtia df! rﬁhé aeibddy willhgoGhdrtase§CeRRE] driaPNSlol 8L Biol
as terrperature pH and the like, are those previously

325732 Wwi th the host cell selected for expression, and

outssf oo RRPEAT s BRI PR L Fsteh) 3 i,
the first mecgdort énoodihg atheevy phiaiy Hfigs?egnm;y;{]egglﬂﬁax:c} téhg szmndmecﬂoe encoding a
0

ight oI5 e rWRsAUTb G TF BYo VST VR AONB MBI S rbig markers
which ¢0®8EQfual &ﬁé@i@r&f HRR Y MC @R ChAR Dolypehid@iR tﬁhf%?ﬁatlve]tyha single

encodi nhg anti body chai'ns conpri sing one or nore
vector maiy ihe uaed whisbgnerdss sardlais capabéiofexpedssing;Thsh heargreniddight chain

polypeStlées TSRS gt?g’ns the light chain should be placed before the heavy chain to

avoid an excess of toxic free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc
Natl Acad Sci USA 77:2197 (1980)). The coding sequences for the heavy and light chains
may comprise cDNA or genomic DNA.

[00186] Once an antibody molecule of the invention has been produced by an animal,
chemically synthesized, or recombinantly expressed, it may be purified by any method

known in the art for purification of an immunoglobulin molecule, for example, by
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pol ynucl eoti des that hybridi ze under stringent or

| ower stringency hybridization conditions to
w@oelmgnuaheot i des that encode an anti body of theCPUSREs002498

i nvention. [00171] The pol ynucl eoti des may be

o BHBRET 580 S OB IS ST 15 st e

after Paxtdim A and sizateptlasionfchtdmeatograplgO] ¢ctherifagari) diffeaéntidh €olubility, or
anti body i.s kno a . pol ynucl eot j de encqdin
by any ke el DR R oL iR Fuan chranietnt 1y 249 Hpmbs awibodies of
At§ i
e S SR 01 s o35 UERGES ?‘?ﬂemﬁ‘?’é‘ﬁé“gﬂ"??ffe}?“e
sequencepdusomised: Heeein pn pihesvise khown @r thapp mgfaoilltzge punﬁenioind es

o015 BB O8RS S SRS SRS, W o chemicat
conjqudetl giABKERASJtR 8Sval NN &H%nmhﬂeﬁﬂl)@ %d_}@%htféfns)t & polypeptide.
i gated oll gonucl eotides by P

Fused w ctoeljmtqd\pelltlyodlas pothg rmsmtonvmloe maydbmtyseé orgasé bnmylﬁcatlon

froma, suita
See e L G BubRARGRTE B PuiER B38 035 NarplaRER, Bl et ey 39:01
(1994)aUKSilPht NY. 314741981 pGélYied, 8r AOtPraY dlatlalla® SchUSA189€1428 (1992); Fell,
guence of the anti baody mol ecul e i s known, a nucleic

etal. w@u@ade@ﬂﬂ@qwgw i aledbearporated\byefesensaiie Hieinentireties.
(00188} nfvfb%ab\é? 4 Wﬁ?&b NG qragh%msqh&%&mlgp%%ﬁt (fﬁvénﬂbg can be

n antibody ¢ ary genera
fused t6 hoatkergequencts suchaasi a:beppdef(efaaﬂitayte pOhﬂc;Arban‘M\preferred
| solated from any tissue or, cells_ expressi

t he
embodipgnth 4RR MARKGE A b IGadeRss is aihexa- SerBEeRPIE &ugirasghe tag
prov1d&f‘1naﬂ§QEQfgytoPthtA@ENnMﬁan PEL VAR ef %th\g’blgﬁt%égg 21311),

using synthetrc priners hy ridizabl e
amongehtss, ehanyhd vss}eqluemmrmnerbylly lawailable. u&s d@sca’bed in Gentz, et al., Proc

Nal 4G SR PAG 58 B ROR P B8 hariidin R idsiier Shndier
purifichtiddf @tie Flidin Hrofdd e@tHeF BeptifeitBe A se A pufrifREtL S ficRIdE, but are

aci ds gener at ed by PCR nay thenh be cloned into

not limiteg (e, s BAL Lagn whg:hmneep@da@ mge;atqpemnhgijfmm the krrfg;mza
0173
remagb bR o ok hofelidh SEGTRER O T BRG, TS

det er m ned, the nucl eoti de sequence of the anti body

may be mani pul:ged ANTIBOBY PURIMEATIONWN in the art
for the manipul ati on of nucleotide sequences, e.g.,

[00189] ecWHennaitg rEbAnbiashtechnigues,3hé entihiod Q:bﬁ Ge Prédgediasellularly,
PCR, etc. (see, for exanple, the tec ues descri bed

in the feriplasie sRoKe, Qridisgply prsrelediiniy theraeding: LATE i bedshisproduced
1ntraceiY§lQnga[s 2t &Pp thggérﬂc Ble d}g{l% itRQf hds@péﬁsar}rq ed( Pﬂ%ﬁ%ts may

Ausu et a rren otocols in
be remBveal, faryexadplen by\kbmylﬁ&aﬁon or (1258 )ationh IGzinteB,ree ab,osz/T echnology

ora ed referen herel i.n their entire ),
10: 163t(35°85é PR et ks PLaeg L beqiF Pl ere crl Be
periplaSiRRUPAESof £ Lol BHBIYE cdiPpaste is thawed in the presence of sodium acetate
(pH 3.5), EDTA, and phenylmethylsulfonylfluoride (PMSF) over about 30 minutes. Cell

debris can be removed by centrifugation. Where the antibody is secreted into the medium,

supernatants from such expression systems are generally first concentrated using a
commercially available protein concentration filter, for example, an Amicon or Millipore

Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of the
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create ami no acid substitutions, deletions, and/or
insertions. [00174] In a specific enbodi nent, the

wanimao@des d sequence of the heavy and/ or |i ghtPChas1v08/002498
vari abl e domai ns nmay be inspected to identify t he

forego%g%yeip ?os lglll’]lﬂ{lto]grg marrﬁkaﬁag‘(@%):n Hl%\g@g b CCellé egstb g{chvgpt thgygrowth of

advmnhﬁayymﬂﬁduhnght chain variable regions to deternine
regi ons of sequence hypervariabilit
100190i ouifh% éntit@éas &Bmaﬁtlommp@e@ifmra thescells gan b@ p%ﬁed wing, Her

ey RS A TR UG

chromamgriahlgd witheesfid iy chiolexto @aiipir}aaeiﬂ'g‘lt(he fpra’aned)piknﬁmjuoﬁ mchnique.

The sullQRI B A PR DS FRALITY A AP enaASoReEgr e o e of any
1mmun%g9>buhxq?9tibi‘n§m 1Rt 1§#)reser;t ﬂy%e ﬁltf%d§7ﬁroté§§74 §ah Zr%&)sefi ?(Egunfy

l'i'sting human franmework regions). Prefer
antlbOCbcﬁi thataze b@steiddm typareay IgGd o 19632 otigGddesiy ahamm(Lmﬁdmiuk etal.,J

f i d_.CDRs ti body t hat

gl BRFH G K (G0 el GO PR apeaaed for BHa v drity i and for

humanREE8 ¢Galy, ¥ zasemewwm 6986, THE i M&cﬁ@hé‘&fﬁﬁﬁy %gand is
|

substitufions may be made within the framework
attachedegmﬁtsqftm,arqsﬁ,eme odisr ynatiges apraviadablei YMeshanicalbyustalde satrices

such agA%:ir?ﬁg% gt{nl%;g’l%g or olf)FEst?% nédlp 918 én%enée %1 %orglesger f}r?w 6ates and

shortergbebssitiP Sitriek ltﬁainQiaﬁ b@facldlei/@i withag@bs® nWhefe tﬁ'@ é@tlbody comprlses a
vari abl e regi on cgst ei ne residues part.icipati

n
CH3 dompingthe A3ake oeéi“f X EMyssia ( of -Jeaker. dthall laﬁitqrbé‘ciﬂ is useful for
t
R e
exchange colitmas s‘éidnddypredapitalroas BatersenPleast IHRL G rtiromdtbgraphiyen silica,

ski | | he ar addi ti on, techni ques
chromaie%réplabea mrmtsﬁi’é*%/gg@% ShreRatogAR R & SR Bogtiopexchange
resin (SGJM? h§ h%@@as;%kl@émd E’Bl%ﬁml}béﬂrorﬁ‘ﬁt%@o%ﬁls 4§-D§§’1A(§é 9814 ammonium

Neuber ger, , Naturé 312: 604 19 Takeda, et
sulfate precipitation @resanlsp ai\Eailabljbg&@g:r)dmg/os Fi1e| anfahgd;g@rt@srew\@mch Following

any prd B R BPHER 0 phy B0 TR G ATHRERS Mt srstnd

contamiRAr@E b P b SulFBRE@R oAt $H m&@ﬂo@Hb&@hntéﬁEhNﬂ I:Moﬁq@fbgb@hy using an
used. As described supra, a chinericantib b% is a

elutionrhwifise al a:pi hewgearabant 4. &dehipreforablyaresfosmed diiom sait doneentrations
(g, ﬁ%n(&? Bﬁ)iﬁwﬂﬁh speci es, such as those having a

Var i abl e region derived froma nurine mdb and a human

i mmunogl obul i n constant region, e.g., humanized

anti bodi e$.9 [ OPHARMA CEIEICAE IRORVHEDATHONS

descri bed for the production of single chain
[00191z]mt Thedpasic(fbintulafiads. offthe pdlyPeifidé 68 antbddy, mBCbepepared for

% @72}13 (1988); Huston, et ai, Proc Nat| Acad Sci USA
storagegas-lg 11% gfgg?u ations wm@tsomnonm}( fpsing 4be pofypeptide having
(]

the des(rg:(? ﬁg%g? gs 11?(? r@?g@;%ﬁglla%«béﬁ{rﬁgéégﬁcea?yggg tgfr)'!%egarg;rs, excipients
or stabihzniisityi]gcalbeemplaygd anttie hitdhll of which are termed "excipients"), i.e.,

buffering agents, stabilizing agents, preservatives, isotonifiers, non-ionic detergents,

antioxidants, and other miscellaneous additives. See Remington's Pharmaceutical Sciences,
16th edition, Osol, Ed. (1980). Such additives must be nontoxic to the recipients at the

dosages and concentrations employed.
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chain fragnments of the Fv region via an amno acid

bridge, resulting in a single chain polypeptide.
waewhnioques for the assenbly of functional Fv PCHURENS/E602498

in E. coli my al so be used (Skerra, et a!., Science

o528 2385t T RS P PR B G,

physiological extiditechsb Thay yrenfet feeebl K pe¥éht iahcdritentadtionf @hgihf rom about 2
synthesis of .antibodies, in particular, by chemcal
mM to §§ﬁ‘etrﬁé>sm§4- ovuifbler Ruftaring agents feraisaivitdhe Pesspridsydngian include
L Gk . i . i f n .
oo oS AR Q4PN AR AR ) oncgpiim
citrate-drsadiag tiheteanixfuré cityic,acal-trizadiyimneitrhfeghik teb,adithicQlkidamonosodium
. ant i body .of the in% ntjon or a single chajn antibody .
citrate B tiiea e, BISERGIR) PO RE & cuoBifAHRPEIPAH aiccinate Mixture,
succini®4BdERANMA hY&okide n?iQﬂIr@,'sﬂbaﬂic%cﬁi@!ii)(éﬁiﬁ\lnes%%iqﬁctnlﬂg{ure, etc.),
encodes the” anti body or a fragnent of the anti body.
tartratetwétersa(epd torard aid-sodiumrtedditenyixtnreatartatio dyidrmitassiuketartrate

i AR 0 SRS GBS S i
monosbdGMahRAeie mtuRX BIcOS finditaté datRfs (kL. , Tomatit HEHSHonosodium

containing anti body codi ng sequences and appropriate
fumarate mixdete; frnagisaacidadidodinanyimarite mikture Manoekod gy rate-disodium

hQds. .| d for exampl.e, .i 1tr .
i L T R L
gluconicracid-yealigamgtickideat diieNgutdnic adi@PbrAsiuthgyeoddarSaixire, etc.),
vector is transferred to a host cell by conventional

oxalate; ufer (¢ge 9xalifchcidreodivia pxplata miktug) pxaligragid-yadiurg by digxidle

: ' t i gues.ta. .[pr i b : -
iU, SROLSIRBp! AR BAES B AU BN A ot
lactate etigtmek, artio atil-sodéunh hgdnpxRiednixngtlactivadcidpotaysilra lactate mixture,

co-expressed in the host cell for expression of the
etc.) andrcPia Mff—'awgg- of5he A RsPERE acetalg Mgz, Peddiceidipdium
hydroxi&%&@&refetl&ﬁr Agﬁﬁﬁoﬁﬁll)h, dre ?r%%grlﬁstﬁérﬂﬂ)n\é@ Ph&phatéHuldBs, histidine

may be utilized to express e anti body nol ecul es of
bufferstand tiimethyldanoine aaltscdmsh p$ besl above. Such host - expressi on

hi, cl whi h di .
100193 &R S AP0 o Fasd el et il s e et
amounf4hhdih@ tonb0IRYAl RAW/ePIRE@Ble pr&ebvativbd folt usBWithWhePresent

, transfornmed or transfected with the appropriate
inventigy ificluste; phenelo benvy! aleelid nwets:cresobrraethylaparahen; pogy! paraben,

. ; : g . ial cel .
e T S T
and iodid), leexanegminiiin ohloéideemdriiyd patabeary suoh dy niettye oH bfypyl paraben,

especially for the expression of whole reconbi nant
catechol eyl ey rloberamol, pad Seneatasrk Ispigpiclisrapomeltmes knpvyn as
" oype i i i -1 - ) 3 L.Qr
s 3 SN, o 58 Bl pi
invention and include polhydric sugar alcohols, preferably trihydric or higher sugar alcohols,

such as glycerin, erythritol, arabitol, xylitol, sorbitol and mannitol.

[00194] Stabilizers refer to a broad category of excipients which can range in function
from a bulking agent to an additive which solubilizes the therapeutic agent or helps to prevent
denaturation or adherence to the container wall. Typical stabilizers can be polyhydric sugar
alcohols (enumerated above); amino acids such as arginine, lysine, glycine, glutamine,
asparagine, histidine, alanine, ornithine, L-leucine, 2-phenylalanine, glutamic acid, threonine,

etc., organic sugars or sugar alcohols, such as lactose, trehalose, stachyose, mannitol, sorbitol,
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cytonegal ovirus, are an effective expression system

for anti bodi es (Foecking, et ah, Gene 45:101 (1986);
w@emkavdije et al ., Bi o/ Technol ogy 8:2 (1990)). PODUSAH)PS/002498

In addition, a host cell strain may be chosen which

. I i on of t insert ed.sequences, ,0r
wyltol TR ShESinlclo1 BEREARE el ahid e I Ine SR R RERSIS Sk s
inositoB pebiettiylereag dodyarmig®iac RicholpHeR; sl towainimedi@ng agents, such

gl%Fosylatlpné and prpcesslng(ée.g., cleaviﬁe%qp
as ureapglytathiane, thigade acifmspdhun thipelyealate, thinglxaseolfalpba-i on of

. ' 1 I I ! ctaristi
monotiB8yBL8 &idvodHleh HEBSHEISh (iflebia PUBREAAIAHIGEL B! 10
residuep); pe@sins Sgchoaschumah einaatal baminf bavinkt seruis albuehig Sfdatin or

) roducts opriate cell lines or host systens can .
lmmungélo Hides hyé%%hlg%l"gyﬁﬁé% é%hr%wlwlPYfgdtqo§ﬁ mgg@saccharides,

such ad¥y26&S HaRfose! &8s, %TL@:'OP@F gw\ﬁﬁﬁe@g&ﬁ @s Pe seyﬂﬁftﬁe;srucrose

end, eukaryotic host ce possess the ce
and trismacdchardes sholr apradivesse parslomd pianchacfles suehps idextran. Stabilizers may

transcript I lLation, .and phosphoryl ati on of the
be pressiia 165 it 9L 138 10l Seiglin P s G v v
[00195] nCN@ﬂlﬁonib ldﬁrfiﬁ’ftﬁmt@ [@% 84%% ﬁtgg?lh?lérrl]%g rhs ‘(r;]@thingqﬁg’emgig‘lay be
or nyel oma cells. - i gh-vyi
added torhsipugalikilizothertberapditisagentas otedi asgo psatedsithe dirmpestéd protein
i GBS AE ERBBN T B gPS i R B E oot
shear stehdeastrebdddwittsud ki @hatueationasTitRy Srovdih.CBuisbi Abmionic
viral origins of replication, host cells can be

surfactiyts ot usderiody spratesiiRid, #G stcropelyexamera phitopBs$ sice, Pluronic polyols,
oty SRS OB Bl LT L BERIZA G PGS
surfactants amy betptesent anradigs of stwiad0d migiit és abdud 1 |0owmifmgl, preerably

i nptroducti on of the foreign DNA, engineered cells may
abo“too&/% 8l forboBt Y2 M Mr one to two days in an enriched

(001967 dAdditRRS ﬁlﬁ@&laﬁfegussé@écﬁeiﬁgﬁgi n&d% b%ﬂliﬁ%%ér%%‘sd '@%g.iﬁgmrcme

el ectable nmarker 1n the reco nant p ers

chelatingagaitafece, ERTAhantiokslatis ¢aganstoadhit evd, methionitg vitamiih ¥), and
integrate the plasmid into their chronopsones. and grow

cosolverys.; BheormufeGgRibErF s fay ISk confpbmon BRRAGAG L& HERINRC s

necessarHtfer € lphrtichii® $ndiddtioh VERicRsAtR YreFetyBIRURER QS YorRflementary
used to engineer cell lines which express the anti body

activitigpthetdg aot adyetselyraffesbeachthes F of ¢¥awlemympe bg desirable to further
providclg %[ n%rﬁx%ﬁ%@s&%ﬁrae#ﬁ?% ?%en't.r?ﬁc rr?lgfyf:{flgs %r?edsuﬁ%l?\ly i)?%skgtqn%zoﬁlbination in

oun rac Irec | y W

amountshiRatainé &ffediye for e pufpost HIMBH. Ahddohes ingfedeatsa@hy 8l8o be
systens may be used, including but not |imted to the

entrapped i gucrorpsuiePropared foRGHATRIndGORSRSEVALAN (chniques ORpY |
s AR AP gt pisrocaplc
poly-(ninethy Imétlaedty B6d) nhiSéocdpsulé) 2espectively, in colloidal drug delivery systems (for
example, liposomes, albumin micropheres, microemulsions, nano-particles and nanocapsules)
or in macroemulsions. Such techniques are disclosed in Remington 's Pharmaceutical
Sciences, 16th edition, Osal, Ed. (1980).

[00197] The formulations to be used for in vivo administration must be sterile. This is
readily accomplished, for example, By filtration through sterile filtration membranes.
Sustained-release preparations may be prepared. Suitable examples of sustained-release

preparations include semi-permeable matrices of solid hydrophobic polymers containing the
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(1992)), and adeni ne phosphori bosyl transferase (Lowy,
et al., Cell 22:817 (1980)) genes canbe enpl oyed in

wo kooshoqané or aprt-cells, respectively. Al so, PCT/US2008/002498
anti metabolite resistance can be used as the basis of

i TR T R e L s
aff ssthinkiBreldak I -
Dlont Sk B S o, i i B b o

hydroxwe@kan&fi@érwfﬁehyeldb‘ﬁew@lqo oléls ipgly actidles @48, Past Nay 3,7H919),
copolyl}m'; of 1S % nc%‘?@ A e%f? l- %illgz?n]i%#: ‘8?‘ 4§e§r%ﬁ: et]?ﬁgﬁt e(ll‘?‘lyl acetate,

esl st a e am cosl
degradﬁbleﬂdtﬁb apid- @y&ﬂw(a’b%ddp)olyrﬂﬂé stiphgdsGhe WPKRRDN @HRID"BTM (injectable

. resi stance to ygrony Santerre al
mwrosebﬁriwrm@sépf EC!%E?‘HS 1 “y)PRh’a%ﬁ ang lewnwlaiptac@ﬁte) and

h r
poly-DLES SRR3R0y I Af r*é@%‘%%“’#a@‘m Sl @ ehlyleloly BpPco Bt A8 lacti
acid-glgcdickest enabbieldasr ofemalepiles farrovan sifbadys, etrtaal hydregkds release
Protocol s ip. Mol ecul gr. Biol.o John W] e
proteing SHEHoena)1e Doy Wheh erags b e apuotlis opapy Baas Yo far a
long tlh@bﬁEﬁhﬁ&Heﬁ/ﬁﬁ%raaggégﬁf&tﬁ"& BS A6t e(x?agﬁgé to MBIl at 37° C
ters” 12 and 13, Dracopoli, et a Current
resultnrg mtaolosﬂ of hiiplopisakartigimand pessitio hhangms eym&nmn(cm%)

oor98; REGGFL SFHERED swEhe P Y e BhiuioneP s Of i echanism

involv@tFdrekh@ple, (AR 8fbre ddtidon eXdUhesiSIAE dis@d@r@j ®fbedfitermolecular S--S
ant i bod%r nol ecul e can be increased by vect or

bond formationithapely tig-disulfiderinterdhange stabiizghiph giay be aghieyed by
modlfyui%&lﬂlérﬂ eﬁfres\fcﬁfé"s 01518 lfﬁﬁ%g@ fporlln 988% s%ﬂmo'n% c%ﬁ&bﬁ [ﬁgfn%lsture

P'ong
contenDN&n@lapﬁidpgate\ﬁdﬂxtﬁfes /khadiem:wpllﬁg eﬁ&lﬁdﬁﬁﬁn)er niAhe)nc@mposmons
marker int he vect or, system expr essjng anti bodg
anpll e pagpat ofitherapasic nohyreRdds, @pbodys of HAEBERLS ereof which wil

be effeﬁﬁﬁ%ﬁr{he *r@atﬁféﬂ of E?Péptilﬁl[ﬂglsalsﬁﬁg oﬁ’ﬂolnhltigﬁcv[nﬂ%ﬁeﬁch@n the nature of

er of coples o e marker gene. Since
the dlsexrdpf of ¢cexd1tr<mg achcansbeadese@raiinedeloly standard bleniealttedhmityueg.eWbere

the antibody will also increa Cr ous
possivfy 137 Gesrgile Yo dpEBPg hesSomk 7 OB e FEGE 8 TSNS
ompogi@ibhs aiaehe Biveafion Fidd 3 §GAR AndMHeh i WRFEPENBRIShOde] $PREMS Brior to
of the invention, the first vector encoding a heavy

testlngchhumauterl ved poI ypepti de and the second vector

10019575 P B e ot af sk R SR e Beynl Db fihice

antlbo@n@bﬁr@r@aiﬂ ﬂier&?ﬂii g&findieredl bpeaboutaiedus ingdttios hakth dose may
fﬁ ept| des. Alternatively, a single vector nay
range Iy

m Qb e ke abray SOgmgper klle%rﬁamféwév "@)k%ﬁte%rsmﬁ@ pr@f@fqbly,
I h
from ag?l?ua}f%a%gag%)hgﬁugpgh@o%%{?{ %83 ou 'benplsgged bef ore

[00200:] he Thedusing baiedultedoasalﬂjcdtaaemsmﬁﬁmsmﬁtldrm\'ayc vényeerr eawa
3 N Pr oudf oot , tur§ 322: 5 g1986? ler, tj’
month to aily depending on a number of clinical factors, inc udlngt e type of disease,

severity of disease, and the subject's sensitivity to the therapeutic agent.

S5.10 DIAGNOSTIC USES FOR ANTI-OX40 ANTIBODIES

[00201] The antibodies of the invention include derivatives that are modified, i.e., by the
covalent attachment of any type of molecule to the antibody, such that covalent attachment

does not interfere with binding to OX40. For example, but not by way of limitation, the
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Nat| Acad Sci USA 77:2197 (1980)). The coding

sequences for the heavy and |ight chains may conprise
waeDbNd1ariigenoni ¢ DNA. [ 00186] Once an ant i bodyPemiUsmos/@2498

of the invention has been produced by an aniwa

v GNP DA SRR £ BTt

or any btlhret ﬂ¢t§@hblerm<ﬁétyan i mmnogl obuI in nol ecule, for
bychr omat ogr.ap ., ion exchan

[00202&1‘ f Aﬁtlgsadlemﬁtbﬁ @cﬂsarm wvwoamqyrhet ysed.der @wrgs,elmt pptlimited to,
o pur 1 A58 S R B S0, SO s, P

examp&othelamhbtbd/les avehige aﬂMUWSS@/E afﬁlctﬁradtdh@elj'mndw@aﬁmw&l?
purjfication of proteins dditiaqn, the antibodies

measuthfE {eHelS B DS i) GBERIGRIBIH %‘gﬁé’nt%af{%reéef Ansbadies: A
Labora%d%?‘ma&lﬁl 'E%tlﬁ 'sp{hﬁgﬁuﬁoo?@ax&%%% ﬁi?es§ eLeAC 8, FWIMPFSCI

ein or ot e known I n e art, to itate
incorpgrateil foiyceferance hpRO187}s chitiectpr esent | nventi on
nc asses . anti bo e. reconbi nant|. f ed or
1002035 PCATRERRER A 3R g TeudT 81 M AP HEn oL BE 2rShm ipventign may be
used eifRD aloR¥ 3k ﬁﬂ&drﬁblﬁQﬁBdJ@ﬁh lofHR$ LothBostif! YIRRIntiHSdieS MaE durther be
or conjugated antibodies of the present invention hay
recomtppanikyddsddao adwsarologopupalypapside ehthe deer&:-tprmimEPr chemically

conjuggtﬁ,ﬁ,'s tdtn?g?ctovg ?1 é%%%géx}lfgv% y c]gg{dgaﬁlga)nsa @Xp%lfl%s br other
compo§itibhg. €Bor ekhmple, aiitadid¥aifitheAsrasenBiivehiidh £y %2&0&3&9&%}@ fused
Fell, et al., J |munol 146:2446 (1991), which are
or conjugied fomalesnlep ysafuk asrlabrlein detedtien ey ret i es. [ 00188]
[00204&)’blr $RY ?Feseﬁt*?SYe%%hm Fendd é THibSe 06 ﬁé’%mé’ffts {Hof
I'nvention can o nar er seduences,
conjugsted Iuo adiagnpstjetdgdnt. t'ﬂlefa’imbbdlbﬁtzm tpeuiset idegnbstitally pfor example, to

preferred, enbodi pents, . the rker am no acid sequence
detect ppressipmal aripiget of HIETGsb it TRFsLlceisip, URSUESHRr SN pRTJ0RIGIT the

develo%%g?tsdjgr;? %’@&%ﬁa}{ ?éag ﬁ'ﬁ;ﬁhllolééig re nggl?s'é%s ﬁ R ACRAKS! testmg

9131 1 ng ot hers, many of
procedutti tohe. g deteomme rthod eilﬁbgcym/fa gimen Eeatmsntt:kegnmerb ddetegtion can be

failtag by squpling e LR A A PelFEd i ORTEE. FoPmBBAGLRT Bifle

substarR¥e5 irdclisRVapiBuPEnAviresf prossiPERuUSH, rﬂuogsf:@ft nieidlg fuhA@Scent
useful for purification include, but are not |i mt ed

materiglg biglhmingspentmgieriakfiradioastive @g’a@@mﬂg positran egpttmgp@etals using

varlous((:j Q%s:n\écgnﬁer];nrg?lon (I)}%% F{)Iln s_etr.'!lﬁg fog%a%%?t}ge;pﬁalagqxﬁén%ﬁl lmetal ions. The
detectabROsubbtafice ANy B@iﬁﬁéﬁfdcﬁﬁ?@a@& dithed &iddctivie thelitibgdy (or
reconmbi nant techni ques, e anti body can_be produced

fragment theggod) <Pqu161F<F°3?1>’ thﬁoqahearv@wlpp%?ﬁ (suchase for eyampley @éﬂkfgr known

Hnﬁ I
in the éﬁt r a%e[?‘f L%F as a :ertstéxsat ?Sa(g}t]GIQQ a)r‘ttu% %B ate
luciferabebfd. g, ﬁmﬂyﬁamfdmsetarﬂdiab&rlak lukifereskt; Ur. &g?mriﬂe 4,M3}4 59, luciferin,

or,. exa

.renmoyed entrifugation
2.3-dity Pt Teetrie ey Goease, Wi RS gych as horseradish

peroxidase (HRPO), alkaline phosphatase, beta.-galactosidase, glucoamylase, lysozyme,
saccharide oxidases (e.g., glucose oxidase, galactose oxidase, and glucose-6-phosphate
dehydrogenase), heterocyclic oxidases (such as uricase and xanthine oxidase),
lactoperoxidase, microperoxidase, and the like.

[00205] Techniques for conjugating enzymes to antibodies are described in O'Sullivan, et

al., “Methods for the Preparation of Enzyme-Antibody Conjugates for Use in Enzyme
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10: 163 (1992) describe a procedure for isolating

anti bodi es which are secreted to the periplasmc space
wo@booki1oqaos i . Briefly, cell paste is thawed i n PEEUS2008/002498

presence of sodi um acet ate (pH 3.5), EDTA, and

O NI M o N,

(1981)\V\8e¢ ot Handié, llbsdpaﬂ NoS¢04€9@@fdrﬂﬁ&alﬁbﬁs WaithWah be conjugated to
supernatants from such_expressi on systens are

antibodjestor aip¢ 95 dipgrastievarcerdingiodhie prsseny iaventiane Egpmpley of suitable
enzymg%vﬁ' fuﬁ? Ihgrsgfa(a q%lrégg@%sg é‘iaﬁ&l’ g)'ﬂo%ﬂhta{a% qei ?g%lgégggés% or

m con or Fon unrt.

acetyloﬁopn@teemeexanﬂiplbs dfoyuitable presshetivigroupgoniislexdsdheldesl i n
of theforegO|n9 steps . to inhibit proteolysis and
IP

streptagidhn/ biogped apgin/pietinneNamples af sujahle Bpreasat gietsials igelude
umbell?fg}’o%@t 1EdrOMRir ARbAL fgoﬁlm(hgggtg oddMfiin@ n&lhﬁg%{¥1a213ylamlne

nmposi tion prep are romt cells can be

ﬂuoresu&nn@nsylouhlcm«mml phycordthaxydreganipgle ofén hmmatsmgnaph(ynal includes

uineF S o BT AR AEHSF RS IBAY iRt i gerine o esaverin

and ex®hpl8bf ﬁﬂtaBlérﬂafiioﬁé’tNeC}Hat‘éﬁﬂhﬁélga@‘”ITW@?I sujf gPtity of
protein A as an affinity Iigand depends on the species

[002064nd Sometips, the labnlyls iimdineatly Ir:@tb ugdted withdomantivodhailhe skilled
n_A.can

artisanEE Sk of W1 oBS R lies B BBk fing HERUERe ARG, e amgibody can

be con6§aﬂeﬂ GAtHISIBNY afdahy6f the itieeBrdad cBlegdies of 1ABVRMMEhtidYRERbove

1 (1983)). Protein Gis recomended for all nouse
can be copiugied WAl vidin, oruhemvarsicBiotin $inds seleetivel Eiggmidin and thus, the

label c%} léan Jllgéa?égf‘%«}atg ﬁlé%ﬁltfﬂ%ﬁ% ﬁri(t %) tng‘f%écgl?réaﬁiggre az&{)érgbﬁ‘%/%)é, to achieve

indirectredrjugonaif eheadlabell vaivh the aliEibbdy) Ithead.dtl)body dojupatedi wigisa small
gl as

h_ troll .
haptenfségyélgf%ﬁg)%@ra%w %?Fb%&[ﬁﬁr@ﬁbtym habeds mertdensd abpygis conJugated

t
i BB 5 PESRRRu B85 A SRS pgi of

labelwﬂhahdammwycuhbelalnevd:mnd ABXTM resin (J. T. Baker;

[002075)hi %%ﬁ%%ﬂ@o@aﬂg&t&% ﬁ\%ﬁ}e/;r#{ogg [ &ﬁgégil Ce?gln%tn be la eled and the
presenéd @efcoPBA] bOdet&dle®isih @B PARRAMAELEH) WHRRh HEERa0 Yhe antibody.
precipitation, Reverse Phase HPLC, chromat ography on

[002085h | iTbe ant@bndmmfdky pighgnt dreht pramiapi beERHIREEED any known assay

metho §H% rrz?st (9 eg gll sgérgia n% ?sgell)gg fiféerc& %ﬁ% Hﬁg;'reg s%plgwg: arsgasills Mand

1mmun©bfd@ffﬁt‘aﬁf)ﬁ) as£8) 9105 eeSsTa, MG cleHl ARBBdiestA Stdrfual & Techniques,

£ ation are al so avail abl e dependi ng on the
pp. 14758, 6533(} Press987acover ed. Fol | owi ng any prelininary

(002098 " COh{RIL PPLRERISays HS e Mifi AIPRbALS Gabdifd 1o ompete
with the eedt sampliel forybindiplaotitica lintited agiounio feantibody. oﬁheaqnhyumsxf eyget in
an eluti.on byffer at a PH bet ween a

bout
the testragipls SAPYErpRY PEIPRERPRA! L G amapRt ot fa';ﬁgm(ea- bgund to the
antibodiEQ M @BRHtal dBtefmiMis@ite)amount of standard that becomes bound, the

antibodies generally are insolubilized before or after the compefition. As a result, the

standard and test sample that are bound to the antibodies may conveniently be separated from
the standard and test sample which remain unbound.
[00210] Sandwich assays involve the use of two antibodies, each capable of binding to a

different immunogenic portion, or epitope, or the protein to be detected. In a sandwich assay,
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5.9 PHARVACEUTI CAL FORMULATI ONS [ 00191] Therapeutic

formul ati ons of the pol ypeptide or anti body nay be
w@e@paodds f or st orage as |yophilized fornul at i BEIEUS2008/002498

aqueous sol utions by m xi ng the pol ypeptide having the

R R A T TN ————

supporﬁtaablthdréa‘:ﬂfeS atsymrmadnhlhomhay ﬁdthb st Ewnﬂetthﬁﬁfdnnmg an insoluble

whi haretermad exci pi ents” [ bfferlndg
three-pa&éwn@ Xt 514§ zUr$g Pay §,37§r1é9e rT\hatsmp@é antibody may itself be

i n
labeled @E{B grlfﬁl éscga'é) ane ug&?&éﬁsag?\b'gcégﬁ%ﬁ) ?{%5%8%‘}5%%% &d uélfif'an anti-
1mmungmbman antibayl th8dk &beled, willba Hetecthble @ﬁble@i(ﬁidlre&dsandmch assay).

5@ % Such a%nﬁl tives nust be nontoxic to
For exgaraple one type of s é‘"‘ab%sé@é’é ag HLIS Aaseds grhwpgﬁscase the detectable

t ggj,gﬁﬁqm{ 00192] Buffering agents help to maintain the
mmeyel In tthe range whi ch approxi mates physi ol ogi cal
[00211donmnttlbodnss gl dg a&tadlepirteﬁell(‘ahippops egldch amtparticularly useful for

immur GRS SLIRPPR Rf AguF A Bp . S {oL BREPHY Bl Du are not

limited tBVglﬁ.@d eIl o, H@?aé}ﬂaﬂn@é IS @?Qty&é?l@r&ﬂ%lﬁyla&ﬂ&%ea&d
salfs thereof such as citrate B férs )

polypremyenso dn ihis oracess, shegingibddigsrarsi mnmlnhmdma @hdcsuppm such as

SEPH&ISF?(;%‘ é%%r? H[p%rcpaté)%gtu)%mrgn X ié‘?‘ﬁ;ﬁ%‘ %‘Eﬂ v St hf 8‘[{0 o2 Cl)rglm%%llhzed

antibodib€ fre Rbfitadted Gvitioh & UOntainGTH thatRgdtitd by parifisd! %H Mhereafter the
aci d- sodi um hydroxi de m xture, succinic acid-di sodi um

support iserashed withjaguifakle slvent thag wilk regowe puffstasntiglly ell ghe material in the
samplet At dﬁrthg ta?gét ds B? g{n?ﬁ&{ Q&gtﬁé %oﬂh&‘ Eoutr ?’1mhﬁ)%§lﬁ.reg %ntltapdxes
acl I um ra

pot as ur €, aric aci
Finallm;hérsuppdmsmvashﬁd @\{ltl‘ﬁiﬂbt}‘)er SIﬁltHhSIPdf sl eenlputle as glyeing buffer, that will
ri c aci m)no?)?g‘l um fumarate m xture, etc.),

releaseftﬁﬁﬁﬁr%‘?tér%f fumari c aci d- nonosodi um
[00212] UMREBLIE] Fttod R, arfd’d@fvhﬁvea;scdnq aﬂbl??ﬁ’%‘é?ufrfmq?gﬁ:gtsﬁemﬁcally bind to

m xture, nmonosodi um funar at e- di so
0OX40,rean be lueqd for dlagnogiqmmpmetdxia‘téﬁ,rchag@sg or nghniodiseases, disorders,

andior F GRS ey P F pisTnL ot S foraLe b gr SUOKHER ane

inventiBh pkdvides Bt the)detcRtidh 8f Sbebtahi SpréRidh of (PXA) 'c@mprlsmg (a) assaying
aci d-sodi um oxal ate mi xture, oxalic acid-sodi um

the expigagionafdeXHf i ealls or bedy ﬂ@ldaaflaa—lwmlslah upin g qrtrpore antibodies
of the ;SPe%‘egh‘ i {lﬁ(?ﬁl ;)eb fllacﬁét(r?n?t( ur e(fb? Fgmg?rétg%f&e éevsegaf ghe expression

with a tyadaed Igdlﬁe ERpEsdion, leveal OWvhdtelChrimoflags 61 dbtrdad€ tnpthe assayed OX40
m xture, etc.) and acetate buffers (e.g., acetic
expresgien [eveleampared ot the stapdard greressien level i andicativgiof gberrant
expresg&grom de m xture, etc.). Additionally, there may be
nenti oned phosphate buffers, histidine buffers and
[00213]r i Himlhquasmnag bs abké¢dsfos deﬂecmg the ipsesepdb@AA]r levels of 0X40 in a

sl A HEE e o0E 0 Lot 6 L Bl 0 O i
the san{phé With 28UDX 80 bRt BYdS Al Rk ¥Biind e anfRint'bf thiitd8y B8 fe8Yund to
the sample. For immunohistochemistry, the sample may be fresh or frozen or may be
embedded in paraffin and fixed with a preservative such as formalin, for example.

[00214] The invention provides a diagnostic assay for diagnosing a disorder, comprising
(a) assaying the expression of OX40 in cells or body fluid of an individual using one or more

antibodies of the present invention and (b) comparing the level of gene expression with a
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i nvention include phenol, benzyl alcohol, neta-cresol,
nmet hyl paraben, propyl paraben,
wocedtadeays di met hyl benzyl ammoni um chl ori de, PCT/US2008/002498

benzal coni um hal i des (e. g , chloride, brom de, and

i odi de hexa thoni u e, and al kyl, parabens
standald((EnE SApreiTay Vs WPy A ke pr et o BER8 ne
expres§i6h {vel Ethpar€d & 1B tadard expresion RYBE 8 Milicative of a particular

| sot oni Ci f| ers sonetinmes known as "stabilizers"” may be
disordefdded t o ensure isotonicity of liquid con‘posn tions of

he I r

[002152I . oA%E)lﬁéfﬁ@% %\Le:nﬂgrtl @Qﬂb%gs%gqgrgss%? BE lgve?féjglaa biological
sampleahs@x@dhsslcasmuadngbyxgmal metle)ﬁykﬂdswﬁ o thosy @ﬁ)sldilo in the art (e.g,

e s S, TR S ORSY Sl 0L b S0 1087,

O SRR LB T AR e LR
immunpassags) sucheasahel emlymluﬂ(edadimamembemtcaSMye(EﬁfD&Aaambﬁqe

o s B S S T S G SR it

enzymawery §&h asy gh&%e oidasé; r}sdloabtéqoeéﬂsﬁ& asAoBRERI ME’], 12!]), carbon
|st| i ne, i ne, ornH Ine, L-1 euci ne,

‘o), Szﬂﬁblhén§] mtamlﬁé{) gidumam dnaliln), andteshmitiven (C&Ta); lurnlnescent

abts SRR uBISER Bl RO R TR pRBbERE und bioin
RadioisdtBpd-BbundW&tbpéssnhpbe ldealiadhisiny imrhitseihGbgrapky. t he
| i ke, including cyclitols such as inositol;

(00216} | p@pﬁypqgh@f e yrvsntion iy e dg@p@orp@}c&cﬁggrpmsgqﬂafdnease or disorder
assocla;igcli“%vﬁp DbOardt ggbﬁ%k%& 89@2{‘46’1 3t Sninf, Pty Q??L A HAYAE most

ctic aci um gt ycé ycerol,

preferabl o Aumamohindrd cnghodient, dagﬁloﬁmbmm%hiag admmidisteing (fovexample,
nol ecu] ar wei glht pol ypept i dﬁy <10 resi dues);
parentoSaly. SPRAGIaIFEHS <O DiMFTYRReaII L bisct siocATorsive gt of 2

labeledailng}é@hl@ will&h %écl’ﬁc‘aﬁ ipfAALRE @)@Q)ulb 1t1 g)fglr P ihferval following

pol ymers, such as ponV|ny pyrro
the admbnstos pempittes, the iahele&isnodytlds [50) pm&nmﬁmﬁy chnemtratat sites in the

subjecEy BRI pelubaiie odtrurt taad T ouad Fe i mdeile jobe cleared

to bacl@bﬁ’rﬁﬁ@%]?rc? defrmmmety BkeRuhd dvel; %hé'ﬂ%hété&i@n tABYatRRd molecule
resent in the range fromO0.1 t ts per

in the sp@jqct (sﬂclv\fé]ag@\qteq@n qféatmlqgi Igph:cul[: @bqg:st]le [lng?kgr@lmdclevel indicates

that thf‘? yub %? &1? néréar?lﬁlélgg égg%g %hséf et g%ﬁléal%mﬁ%@’ %lheéran{ e)g})resswn of

0X40. t B%k@ﬁ@h‘fdl level@an be dsteinkd 89 vafowy 1BE®68s indRiding, comparing the
her apeuti ¢ protein against agitation-induced

amounagﬁkab@ls@ modeculgrdeierted ©x ﬁ@rd@rg xalue reyisushy) deteravingdofopa

ggl to shear surface stressed w thout causing
pamcuggf gt uration of the protein. Suitable non-ionic
[0021 7 ur 1taeillcbetuindersedadde tiohry gt trtses (f20: sulfkct ahd the,imaging system

|.yoxamers (184 8 etc. Pl urqnj c pol yol s, ..
used W AUGRBE n SRS boMBmeRIre st HeRe! o TretiGergpstic images. In
the casé WEEMdidis88pe &idtet); foNQ 'Euhﬁﬁ'sﬁbﬁé’tr {}@%tuﬁﬁ‘ﬁ@ Wdl@ﬁ:tlwty injected

present in 5 range of about 5 t 0 about
will nomgaHy range éfoor alistuy 540 aQtrnldll@mesrgf r?TF c t ?Bhfa tabaled(anﬁbwgf ori antibody

fragment will then preferentially accumulate at the location of cells which contain the
specific protein. In vivo imaging is described in Burchiel, ef al., "Immunopharmacokinetics
of Radiolabeled Antibodies and Their Fragments." Chapter 13 in Tumor Imaging: The
Radiochemical Detection of Cancer, Burchiel, et al., eds., Masson Publishing (1982).
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[00196] Additional m scell aneous excipients include
bul ki ng agents, (e.g., starch), chelating agents
W@ 2008/1061EDTA) , anti oxi dants (e.g., ascorbi c acPdr/US2008/002498
nmet hi oni ne, vitamn E), and cosol vents. The
an_one
[002181 ﬁéé@ﬂd’lr% rpger {al vgig%i)elésgsgﬁr)cl&cﬁ 3} ﬁ%pe fi‘%elglhlls%c? and the mode of

admlmsunmhmlatheanné)ﬁnmaltfbﬂawﬂ@ the ﬁ(ﬁﬁﬁﬁs’tﬁkmn tf&q&mw’nh@ the labeled
ary activities that do not adversely affect

| e t
moleu@ggprs?e 4 1ally:@pnc§)@gﬁﬁ|aésﬂqstmﬁlaeysqbtecg@gq fospnhoyngl labeled
r t u

molecSfSECSBEON S B TIPSR ASEALE 0 mu B o 12w
In anothemembslimbettthatimedhfeec folbbwing adimipratioases tmt@d@ednr 5t0 10
d The active ingredients may al so be entrapped in

aYS: microcapsul e prepared, for exanple, by coascervation
[00219] €C hrfibiRBo ety rﬂcmtsﬁﬁgsf ﬁJe QLY dig4:q8 carti@l out by

exanpl e, hydroxynet hyl cel | ul ose or

repeatlgg thetmethed &orsliagrosing tlam@iswb pr diseashyforexdraply) eeghonth after

| ] del
nitial §y€reie SR s SRE G| Fdiosire oS ygep affniniiel lisgesis €1
[00220]1 CPRSERLe Df BitSlabélad rodfuld can@e dRtddan WePiithessin®mettdds
macr oenul si ons. Such techni ques are disclosed in
knownpe therajt fon in wvereaniinge (khesamethoids depend upen itheslype pﬁhlbel used.
Skluedf%éa:ns e \l/)é %8%%% rqelgfr%[%ﬁe Jéhﬁjroﬁr%{) laa¥p dbierty 1% 4138 fcular

label. ]\Mdﬂsﬁn@déﬂﬁ@ thathady bé agededx alif@dh&gndsﬁc hidtliodaoff @t invention
ough sterile filtration nmenpr
mcludesagt HF ﬁ‘éﬂhmé{:‘é&é @oweﬁsa rt@tlpgfﬁﬁhhé@T)@ ahglechpglyesgan such as position

§
emissi o gt g (PR Fhaghl i KL RAAOE Ak B E RO I SRS
[0022 lﬂ)ol ynmsmacd'mmaqulmgnu; theanoletdeys labdied i thest radioesetapeand s
he formof shaped.articles,. e.g., filnps, or
detectegh g FRSCRANSDY wsing foaaSppny leirabinsEibeSU s et e
5,441,0309) HfighoRRlr ¥&HollrSent tHE hRB&lute i(sflé’cfele%lx\@ﬁﬁ’h?l’uo&@.&éf{t fompound
hydr oxyet hyl - met hacryl ate), poly(vinylalcohol))
and is grseqpechint thel e@tle(nuuSng pluoresoence rf?'%p@l@)?qanomgohgﬁm@toin another

embodlg'{l%lghu til ({}?cHyei 15 A%)e? éf \gRH a gaﬁlgragtgﬁg 1|n§ @ﬁ g 19 daeaecli 1n the

patent aﬁhgi Qémt@l%ﬂnﬁssﬂﬁl-tarr@@%hyn”ﬁ[ SetsbtheAembbEmeb ¥ molecule is
(i ng ectabl e m crospheres conposed of lactic

(tm
1abeleda‘<¥1th agripEmenetialebel andisfgiaeted ihapatianp PENg Magaelia reanaNce
-D- (-)-3-hydroxybutyric acid. Wile polymers
1magm§3§1]lﬂzs et hyl ene-vinyl acetate and lactic
[002224ci th gloylowlabgecachelpesablieventbe pawvideks améthod Farslidgaosing the
. over 0 days, certaln hydrogel s, rel ease proteins for
predlspgaﬁwpég apeentiR AFyder dispses et %Qur%%e%ﬁ%t%smrs@on of
cytokide® Ml dPedsBd hGuRQAY (f)@!o ift cteﬁé‘ig ){}ahgf?celfshﬁé/sug?& Hearhias Inay
or aggregate as a result of osure to nolr'sture at 37
indicat€thrag thel patingt is prezlidpossl tofceithinl cbgaasfal Inoné embydiaredt, the method

compr e QI8 TreCs SR FRleciot PR N P Splet sePiZS] KB v o

normaldBvél6f ORAD adtiabyPindthe tsaw orfRdy e She presénla@ of OX40 in the
ag ation nmechanismis di scovered to be
tissue, pupf? atc,pgg thespredisppsition of the patient to certain diseases based upon the level

of expression of OX40 in the tissue or body fluid. In another embodiment, the method
comprises collecting a cell, tissue, or body fluid sample known to contain a defined level of
0X40 from a patient, analyzing the tissue or body fluid for the amount of 0X40, and

predicting the predisposition of the patient to certain diseases based upon the change in the
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bond formati on through thio-disulfde interchange,
stabilization may be achi eved by nodi fying sul f hydryl

wo em8dudse | yophilizing from aci di c sol uti ons, PCT/US2008/002498
controlling noisture content, using appropriate

amoun S5 B0 0SSR BT AR X, e, o

bodily antd boiydefimed levehoROX40 heryeefa mjvﬁhammhdt basedafgoaditérdture
in the treatnent of a particular disorder or condition

values gf may be detsamyiedin gdyp@pg by mspsyrig the awoyatringormal cell, tissue, or
body fIRRRYiSpEQRcal e&ﬂﬂlrﬁﬁox‘i‘gf 954'1'068\%140 c%h%&?srsge{scdr Y34§ Huids
techniques. ere possi bl e, esl rabl'e
penmts:is;ieerfm and eqallg, pi'ekeablyebfibresmsease vecuasj detebdon of diseases in the
¢ ;
patient, FRHGSeS e ALK G PGS P RESCHgBG o0 s NelfsbBFoRot limited
to, the H@eés@%&&ﬂbéc{‘hé}@ﬂiﬂﬁﬁ thd PHRARRH ehibodinkdi! BE Elg&e or body fluid is
enbodi nent, an aqueous solutlon of therapeutic
periphgral l;lp@pmedpheralrhlo@btt}dkmytésl; bigpentissubeswbfasleng or skin biopsies,
adm ni stered by subcutaneous injection. Each dose may
N §nge fromabout 0.5 ng to about 50 ng per kil ogram of
[00223pOodYhavehteHdidy o‘i’ﬁhd‘iﬁéﬁ:n@ vkRliGPE bef frovidad ot ki, sz ﬁa@kaged
about 30 ng per kil ogram body wei ght. [00200]
combinggen efregepreidin prefigfermingd amaneis w4 thaastruations ﬁnrup@rformylg the

cingnof{f e IBRE AN el it RERBIRIET B 5, BulliEREe

substras®\aad icb factirs fﬂqﬁ&a@ by tlenshziine (& ghjheabstaitspashrsdnwhi¢h povides
the therapeutic ent. 5.10 DI AGNCSTI C USES FOR i
the detogiahle elomoriare @qupoezoil} ad¢ionnthes dddisiyepmay fhg included,

such a%@é’lﬁﬂ%&r? "Buﬁa (?%Z aqgf)t rr@#tféf%? sﬂalguf?err aH? %J 11€ed Tﬂe rElative

cdova ittac y typé ecu
amountshd tlnvarivod yeagsnits imdyhiset varied aﬂlléﬂy t@ptoamdmﬁm t:omi!eﬁ&atm}ts in

rfere with binding o OX40. For exanpl but not .
Solutlow% SRFens ‘ﬁ{flegﬁ%@n%aﬁwml%d © SRBIDAD o) S 355, ipstioularly,

¢ Badiberdi B&aer 1 Bdi
the rea i oti ngl a? f%nééd Aﬁsq},@gr an; n%?lﬁfeir/ F}gygth gi:zgdblpe rrlonl’gee Xfllplents which

on dlssptm@o Z’YIHMQW@@@I reagenifsolfionaeigrihe appreprtiato nomeptratgon.
used, for exanple, but not limted to, to purlfy or

and tissu

Sletag n%ng][OXZlPPIE ‘\,‘ : . TP ?& D u%}? (i Ve
t
00224 i e BR %ﬁﬁ%ﬁh? '@? B BV b g3 o trea

a mam&alihehe eﬁﬂﬁadlrﬁerﬁ the Ialﬂtﬁlbcﬁw is 8lmafister®dtd ROGhREharf mammal for the
Laborat ory Manua Col d Spring Harbor Laboratory

purposes f<abtaining pé%phn(cybé@y foppxamplf s Exeraplapopentegnagymammals to be

treated iuﬁgl@({e %Bﬁ)‘rlgn%t%whggsh Sﬁg 'r%& s ar[cpcgtﬁglsx]{lﬁ.éﬁ'la% i éyf?t?ﬁd

eta| ant 1 bodi es res
preclinic!ak/smdhlesmrermyfobﬁedjsS@henmhﬁfalsahmy]be @srtablthed)aﬂnhmatnodlls fora

ot h ositions. The antibodies ¥y ofutrhtere]lr?trlbody of

diseaseV}Ao tbe treate wit t e antibody or may be used to study toxic
interest. In each of these embodiments, dose escalation studies may be performed on the
mammal.

[00225]  An antibody, with or without a therapeutic moiety conjugated to it, administered
alone or in combination with cytotoxic factor(s) can be used as a therapeutic. The present
invention is directed to antibody-based therapies which involve administering antibodies of
the invention to an animal, a mammal, or a human, for treating an OX40-mediated disease,

disorder, or condition. The animal or subject may be an animal in need of a particular
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reconbi nantly fused to a heterol ogous pol ypepti de at
the NN or Gtermnus or chemcally conjugated

w@ eovshiadilerg coval ently and non-coval ently conj BQBRUSZNGD02498
to pol ypeptides or other conpositions. For exanple,

ant | ' of. e.present. invention e ..
weatmd}f Sy R & orinal (SaBE B Nipar Sl i B Rl isosdsgseppne
relating® OXBE! Antibodled @igdotea@AnHaPX40[LOBRAN fON S L SRy, asthma,

Invention further enconpasses antibodies or fragnents

autoimpyae apd indlgaymagaryadisqasesain@nbipglagncludiag dut notineited to cows, pigs,
| [ I [ o hor exappl e, t
horses,gtg tclcle( gl?sq gx pr essi %o%—ﬁéfrﬁ%n ?}é@g%? %{c():f’ %? nute}e/lraés mqaﬁs'sggérc?xfap@ (l)e, by
adminiStetihga thergrRuticallydccestableidosy oft4h dneibbd g lor kfiebodies, of the present
. .devel opnent ?r progression of an i munagl ogi.c response
inventign, qsgcockipil 9F the nipseat anthodiasgorip sembination dvitheother antibodies of

. . . 5 . .
varyinE AR Aol driEHinlord RN Iy RN IRAL bE PRS0
elimindiedl in tHetreattdbiaenrsalbst ance. Exanpl es of detectable
00226 5858 R e e LBl i o
of the iRV GIHOM (MR AR frﬁ@ﬁﬁ{tg,%ﬁ’ogﬁ acll @affatives thBfeBS hddcribed herein)
positron emtting netals Using various positron
and nudaicsisids encasimgyartpiodes of drdinmentioadis clasaribed bplama(ieending c
tal .ions., .The detectahl e . supstance ¥._he coypl e .
fragmeggnwéoﬁs &Sld é]le{lﬁ%t}vea i%i‘eé?:(qul aydtaagilalé)p}g)m z%gg)gglee & Hgscnge(? Lerem).
The anfib@HEEsH thé [HeRGdN cAY bd W k@ GEAtYinhibH, @ﬂ?x!évékﬁ diseases, disorders, or
internmedi ate (such as, for exanple, a linker known in

conditippgeasgpaited yithqpbewanirixgirssior aodar peiivityed 43X40, inclvgingsbut not
1imited|%, NZ A8 'n?orla %gﬁlesdiéeﬂ%sPﬁEong%' Breéo%%igfogé %E&gi’be%&%m.y'rhe
ucl rerase an acterila ucl efase, L O. al . .

treatmeht Z8d oriprey entlonciffdédeases, disSrdeishyrdsondhions hssociaed witle sherrant
mal at e dehydrogenase, urease,. perQxidase such as

expresyief arc lACENit oF Ok Paseludesbey is ngt kanited b, sHewpng aideast one
symptddfd %ﬁé&ﬁk@%ﬁﬁgg&‘?ﬁse(le sg 88@13%}5351%0%% Y Bntibodies of the

sacchari1 de oxi dases ut¢ose oxl ase, gal actose

inventiox ndgde, pravided)inugasmadeunbalbpiat gtable lwpohposjeinasas) known in the art
het.er pcycl i ¢ oxi dases (such as uricase and xant hi ne
edChar

or as deseri €t act oper oxi dase, mi croperoxi dase, and the

[00227) 1 K&ntilOR4O iR rANE BrebQft iRRAIIGDRTY BE uEFMERDchi®ally in a
anti bodi es are described in O Sullivan, et al.,

variety"offdiseasts. fTbe ptdsentPnegnioatprovidesta Bathpddor/prevensigg or treating

N T T

prevenfg@ €t fingra@fount dO&k-OXI0aintibody ©BeRlaghmdl. The Bati-OX0
4,741,900 for nmetal ions which can be conjugated to

antibodyrhingoigi QX4 and regulates qytdgnoand cedluleg seserion gXRIgsqueresulting in
or . : o . . _
cronETAET KR PALESARL S4BT i
variouddibeas@eduahi o slletgsg castiona, ane diseades hisoeiatedraisie autemamphieg and
of .suitahle prosthetic

inflam G G R TSP BT A 5605 B TPt Benregtory bowel
diseaseS BlalfeRlrSust 1 diPRE£8 e xprR hfthiaf hstol LM Encephalomyelitis (EAE),
experimental leishmaniasis, collagen-induced arthritis, colitis (such as ulcerative colitis),
contact hypersensitivity reactions, diabetes, Crohn’s Disease, and Grave’s Disease.

[00228] Antibodies of the present invention may also be useful to prevent and treat other

diseases, including sarcoidosis, autoimmune ocular diseases, autoimmune uveitis, atopic

dermatitis, myasthenia gravis, autoimmune neuropathies (such as Guillain-Barré),
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unbel | i ferone, fluorescein, fluorescein
i sot hi ocyanat e, rhodam ne, dichlorotriazinylam ne

wo bawenedeei n, dansyl chloride or phycoerythrinrcrﬂmzmmmomws
exanpl e of a lum nescent nateri al includes | um no

exanpl e terlalsmc
awoimfi§ B3, 2L A DEORA BB A ol Y8 aucimmpe
thrombobytbpélig, téraplmaaeﬂtervie amat;ﬂrolspﬂolipi&éymdﬁ)rﬂ@%scumaed ¢sudhlds
In or 99Tc. [00206] Sonetines, the |abel is indirectly

Wegengpn pragalosatoiipnBelst a fiseasepsorinpie. thbﬁh%rpwfganlsmmphlgus
r For,.
3 S S VB S S BN A s
autoimarutie aophaftistdnd orétits abtmmdnmaﬁ@ﬁsrel of shohdrbedd@lamd, systemic lupus
ntlongwﬁfbove can be conjaaated W th avidin, or vice
%lg, SC

erytherjalp ermapdetpatomyosis; RAVRYSigS Aermatomyesitishus,

) :
spont kLRI SIS PO AN S
symhoumnmugmhmsn of the label with the antlbody, t he

nt| dy 1s. conjugated. with a, snall .

1002293 I hpt iR helonHSs indt et b enprefsrably ety il tg no
1mmun6§6ﬂ1é %Sgns%k%%ﬂi@lsﬂ the GO¢Ht HORi& guBﬁééth I@Bn@%bocﬂﬁféﬁ@ the invention
anti body .g. anti-digloxin anti Thus, indirect

providesowuchy gatag‘m‘li Ef)r cmplabe Ionmpthdlh@narﬁza hxydlytlcmaprob@es a
achi eved anaot her di
humanfbd afRGty htsBRi pdlaf haEle Bk Ml et Baure apibody
respon$¥ @BENICH at BBt r&ice@ 1Rl @inpiséd1® ah dntiBBH L Eomprising the
anti body which binds to the antibody. [00208] The
heavy gk light @K@g vafiablp gegipnssiagthashspbinct. ol B ExERpleote dnyention

provid%s;%}gggmwaﬁﬁf ﬂg‘f dclltsshlﬂ?n) Ae d(‘\h%@%&% Elllé{?mﬂhﬁl 15]1gno human

ai TEC rect san assays
anti- mmum”laﬁﬁmcs&':ﬂemdrﬁé (IQAI\/&S)S alyone Seemglel an aﬂﬂmﬂylotﬁﬂid invention elicits

Ant i badi es al of Techni ques, pp. 147
anti-m@ysg agtipady; mporf@sgl?@matebﬁéf ap; ntﬁaﬁmaﬁ %favelra y
[00230? Eetrh@ afBlhd Jﬂfh@%rgrﬁ)old? ng‘!l@rgwﬁ CQWE Pn %rﬂ:h%hﬁ‘erw 1'i1H1b1t10n

test sanple ng MA l'imted anmount
and preaznnhdzmdﬁ/a difbase a»ndwntdeoﬁssbana@dtwutlnahehmnt @qnesmmmw/qractmty of

SETTC ORI e T
of dlseﬁis%tts R, the @e@ermy' Bhd Sdur§d Gnde Hﬁeéﬁaﬁvhaﬁépﬂﬁg antsddyds

the antibodies generally are insolubilized before or
adminigtetedrfor h@vcmmpeqruthcrr@pcutmumqse\% @rqwoqsnbersp}artu@p@leaha clinical

hat b d t tibod
nistory o resiRBRR Py S, ARLEE ol rekof of Uie BV GR AMfpian, The
antibodyadHal R AdhiiaRterQIRI tfbattﬁé}ﬁ wemel ORI nt SattOe aiseasts ays a single
i nvol ve the use of two anti bodi es, each capabl e of

or a fewidgsgsiyet enatogierveral days tp amghergten @15%12 staggor periodic doses over an
extendgcggféag Q§ RreQ"émI aﬁl%r@f &Ia%{Ht?naI OInba%dH heH Sl agﬁaé‘gég%%‘ﬁ"oﬁilly be

test be ana yzed IS
employedns heMﬂexh[fgdyopmhlal:hosage ramgedi Tlnez;adcmand@sesto lbe d:mployed in the

formulgtgmgr{) QL#&? aepether § %};cﬁ{ S %q%:lgﬁgraﬁ%:agg dﬁ/e selrlgugness 0 ttﬂe disease
or disorder, and should be decided according to the judgment of the practitioner and each
patient's circumstances. Effective doses may be extrapolated from dose response curves
derived from in vitro or animal model test systems.

[00231] For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 150
mg/kg of the patient's body weight. Preferably, the dosage administered to a patient is
between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more preferably 1 mg/kg to 10
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three-part conplex. See e.g., US. Pat. No. 4,376,1

10. The second antibody nmay itself be |abeled with a
waledsavalns e nmoi ety (direct sandwi ch assays) orPOBRYS1D68/002498

measured using an anti inmmunogl obulin antibody that is

I I it ' j.ndi t dwi ch,.,.
me/ke oF B el idd LREC AR AT b S RO Rh SRR St
within Bid Fenasisaly, thamhantiodles st otheespeies duaty e iMhRing réspoade to the

. enzyne. [00211] Antibodies_may be attached to solid
foreignspolpeaptides. whiushloayes dpsaees efhupan antibedigs angfess frequent

e Uni Fi . ) ) .
adminigfHHIE PRGN BoiblEL Pluhét i @Bsdte ahrch B ar Al Sfhsion of
antibodjésisfsthe teiehtibromay bpatdimed bl @anhaheingnypitake, andaisyisd penefigtion (e.g.,
. | yyinyl chlorjde or polypropylene, In this process
into th¢ bt of heantibodics By madshiratioss Sicgasafog gxample Jipidations Ja
ARt ' i . [ d
repeat REnRERISR oS oVhy L8l s dIphiRF, (BERling U WRKdIBL I e
treatmend it ustagbdwintiha desedpuppressiomphdisgpse Bpnpangatccurs. bowever,
urified, and thereaft the su rt.is washeqd with a
other i apgiiiend Au b Ushal- The Proges DD ek chvily Mgytored by
convertidBalBéHRidRk ahd adshgs. SAARKkEMBMEEMsitgd R g infdrOft ah AnfRE.FA-1 or
__purified, which is”bound to the imobirlized
anti-ICAd\Mt lpandibedy ismlipdosed in (W@ 94388+ i s washed with
no r suitable solvent. such as ,glycine huffer, .that
100232)"° TR o A e in Sie Y e BT B nb bR T B o B o
compokitibg) shduliriel foatilatd, aswdd dad a¥midisted and ndmakodmsistent with good

. thereof, _which specifically bind to OX40, can be used
medical gractife ghredars donsionpidewmsion i Hat eantext inchydedhe pargicular disorder

g B O TS 8 AR5 e i
patientathieicaude\ofolie di¥dder, Thesiterofeletivany of tlevdgdas tHeanethbé of

. detection of aberr.ant.expressio f OX40, conpri sing
adminigizgtiofs Qﬁﬁcﬁ?@wg ok ﬁﬁmgggtf%wnoﬁnd&ﬁ@ fagforsdinogmdp %ﬂsﬂl
practiti{ohé&‘s.d TRE "@RrdpBhidal I Udfectivd AFoRIeoOthe gﬁfi@owgitﬁﬁ t9be

e present invention specific to OX40 an
administerndawillize gdverred\byl sucli copeideraiqms sl io thewninimamsnagoé nelcessary

ene expression . |eyel  where i ncrease of crease
to provil GmgitGRES 5t Borseit ot PSRN PhoatibeR Seedlpof B RS
optiondlfy2foekatktedpitie 58¢ ONmbRVAlentsTutBatl Faded s pRivedlsitrdabthe disorder
expression. [00213] Antibodi es nay be used f

or

in quesgiene dhe afeetive amanis At suchrmdhes agerty depends omdiroamenny of antibody

- - I 1ayaf1 Ui r.fissue .s lee., The
presentyfTRe femBiaion, s W it s Uealn AR R gussee
above. Vil lid3e are daxdfallanisedndiie antle desagedrant With hb@irdseedtion rofites as used

. antibody that is bound to the sanple. For

hereinberorg 96 APt St Al P71 ofithe herstofpre cppjoxsd dosagss: or
[oozssg)f 0RO afbddRs 7S HARAAGH mia) LR2oddiaftoBl) htifeflintohlbifation

reservative such as formalfn, Tor anpfe.
with other monoclonal or chimeric antibodies, or with lymphokines or hematopoietic growth

factors (such as, e.g., IL-2, IL-3 IL-7, and IFN-y), for example, which serve to increase the
number or activity of effector cells which interact with the antibodies.

[00234] The antibodies of the invention may be administered alone or in combination with
other types of treatments, such as anti-inflammatory therapies, immunosuppressive drugs,
immunotherapy, chemotherapy, bronchodilators, anti-IgE molecules, anti-histamines, or anti-

leukotrienes.
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[00214] The invention provides a diagnostic assay for
di agnosi ng a di sorder, conprising (a) assaying the
wexpsasdion of OX40 in cells or body fluid of BET/US2008/002498
individual usi ng one or nore antibodi es of the present
nven o, e .
100235) 7 BEE pRA AR Rt PO TRAD s MR Uy pIN SRR, substantilly free
from su%smbgﬂhatﬂlmnotse:ﬁ&et @rprahee @adesiied stdeccffeaayyeaigsielivery

xpr.essi on | ev ared 1o the standard expression
systemg é{oﬁe‘f“ ova %‘ﬂoﬂaeiw adgpiser pp gpiihody;of shejesesent ayentipn,
€8 o0 I 0
e D I o R e s,
recombinant ells eapablegif capressngithe sokpowmd, receptorseedidted knddcyiosis (see,

et a Cel | | Bi ol.
e.g. Wyt @7 Hifldhgm 36503 (1387, copurlign ol Augleh Scig s ot 2
retrovifal 88dthgr vdakdieétcant i body- based net hods useful for
det ecting rotein ene expressi on include

[00236] mrihearts 4740 am@n hean lbﬁeadmlzxmed tortke ehanmmalio 2oy beseptable

eSS O AL CTPATER R S e

intrape€itong e int@pelnsonasy) Ghtramsal Gdp @1&5]3 umélaﬂx@ﬁeand oral routes, and if desired
r adi oi sot opes, such_as i odine (131 |, 1251, 121 I)

for imrayRqsBPPIEISANG) treagrgpqitu mtratpsignal qqmlmsgmlqrg Fyaremtﬁml infpsions include
e

mtramlfsl:él%]l' rlntrétﬂe%rﬁhf‘ Ant a&ﬁ%q%lfgr ﬁlli‘ﬂa& ér u(%?@tséé)erltérfé%ﬁhqﬁlﬁﬁ%%ﬂn. The

antibodiss ¢r coarpesitiens mayhxadaamlmetereﬂrw diy@iohwenient route, for example by

infusioﬁa d 8. Sgr%jg t}eocslg ﬁiplrgt?c%)gt ygggsa:})gggulggcelgq{g%{lg 9 inings (e.g.,
oral mhdd¥& R hdSndeBn A8 R64d, % aa'ﬂg nﬁwlﬁlsfgre@t %bﬁ?@%h other
or di sorder associ at ed mnt berrant expressio
biologicMiyoadtive agenisi ﬁdmmlptlra;foelrcablby spsteminad logald Imreddition, it may be
desirab@egﬁzgi}:el rggllg.)é t% Egg%gmlégrgﬁ)oﬁgggyggmg;sg{mseoﬁﬁg Sl%/ler?tion into the
central RRFV@IE §ysiérh by aﬁ%‘ RedbAO RS includihg irftfavaReichlaP AeRinkMihet A
a subject an eftective amount of a | abel ed nol ecul e

injectiopy intravepeichlpr tuedtipnimaydks feeiligrabby py lm\'@mtngulabeatheter for
| t
cxamof, B ARl k20 5 A ORI i

suitablg adrﬁﬁnstéretl ibe pailsej 1@@&10%@?30&151@ Wh}d@@l@ﬂilhg do$es of the antibody.
pressed (and for unbound | abel ed nol ecule to be
Preferagi(yetgp dgsipg 150&18%})5 iertioss-angst prgferghlydptipyingys or subcutaneous

iecii8EAE AR ) G e DB PO i
[00237] abBulethnamt azirmlnfstlabmn/ eart 4dlso baekplogedid. 8. ebelisel ofdindalizder or
ect. has a particul ar_di sease or di sorder

h h
nebuliZg dag P, Wit BRAPQAG TASE,ASE, i T bemughay S0 be
admlnlﬁé&@gﬁt@liﬁ@ IUnBY 8f a paterl h HRUSHTLNE gr}bﬁov\/&rr BHPoNRbAPSR . g,

i ncl udi ng, conparing the anount of “|'abel ed nol ecul e
U.S. PateNe . 81, 496)a standard val ue previously detern1ned for

o023, AL e enpiah P S980ockbb d odtBAhe RGitn e

antibodigkSdr&dmpositions of the invention locally to the area in need of treatment; this may

be achieved by, for example, and not by way of limitation, local infusion, topical application,
by injection, by means of a catheter, by means of a suppository, or by means of an implant,
said implant being of a porous, non-porous, or gelatinous material, including membranes,
such as sialastic membranes, or fibers. Preferably, when administering an antibody of the

invention, care must be taken to use materials to which the protein does not absorb.
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used will determne the quantity of inmaging noiety
needed to produce diagnostic inmages. In the case of a

WO ad8ad|os ope noi ety, for a human subject, thePCIER1008/§02498
of radioactivity inj ected will normally range from

bout 5 .to 2 | 1 CH Th
t00239%, ° ikasmhed Fibaimenng W hThecoPE elviiee Bs s gpigular a
liposorA€ e hiRdcR, Siercd@4basay (9909 Tre @l bia/\in El’po@&ﬁétﬂinﬁhé Rerapy of
specific protein._In vivo imaging is describ

Infecti@igrldigeast and Canger, LongaBraprieinnel @bk ﬁ%mpcé%éﬁ (1 989) Lopez-
Their Fragnents." Chapter
BerCStJ‘I?@’%% %’% Bﬁj?mec%ggér M ﬂgg()ﬂ ochem cal Detection of
[00240Fanhxeyet aﬁbthemrﬁbodlmhnalthe, angithedy cd&ﬂﬁ@&dﬁlv&whh aht'bﬁ'@olled release
(1982).[00218] Dependi ng, on several variab
system; 4 pp@IFmBodiment R me Be psedk(ser banger h%teﬂe@ 24951527 (1990);
t r

Sefon ARE Tr R e ed ERE L1 2P (1987 STARAwARL LAY, Shr b 8p:507 419801
Saudekp ree&’!le r]‘éEtzglaI Mgd 6@h6é’4&(19§&9&) dh agpthesermbodiment pbiyectricanaterials

d bel. ed nol e ared to
can be S GO NHiEIceLOBRTiogs pECamTllsd ReTenge g fEghn eds o RE Press
(1974)! @oﬂt?olféﬁ%t% HiBavanabiliey, Iﬁﬂg%dﬂéﬂbeil afd P&féﬂ&&é’ 6ﬂmolen et
fol | owi ng adm nistration is b ays or 5 to

al., edsd,a\yslﬂy [U@ﬂlgiangnr, ahaleMoncmrw SczdimuM@mon@l Cem?3: 61 (1983);
e s 30037 s BRI AR REO DS oV ERGEY 29 Mrowo

Howar&&#@' & NeQFRuPETE: DOR{1198D)) Mh tyb@dnoﬂieﬁlﬂﬁ@&dlﬁlenSI%oﬂﬁﬁﬂ%release
after initial di agnosi s, one year after initial

systemcian g piced ireproximity oDt thrapaiticdarget. t he | abel ed

I t t
ovza1 5 boF I AAOR REITE 0 MimRAL S olipbgR ] S04
composi€ipancomiive d therapyyticatly effatible ans@mt oﬂhlelah&ﬁod%/r dridsans

will be able to determnethe ropriate net
physiolngically iapes PERDMFATIEN | 182 SPEBIEF cmbethisears, i tpreieun bf%gfogr?é ly
Y
cccepdBi, MEHSPfrovBa bDR b aheTB! *3‘%%8?%&5{“%%%‘5@8%“% or
listed i @79 U.SMPbhendsopsia ¢ athes gederally posgnizadrpharmamiper for use in

. to r aph (‘PT . netic, resonance | ing (MRI), ..
snimal3 RO dE TGP D QOIS NS CERFeE BREbN ptorbiagvant
excipidi®] s2GhR1d with AR HEfe hdripentit RAMIBRIQORE SRM phYsiological carriers

detected in the patient using a radiation responsive
can be stgridg Bquids, suelr apmwater Qrtsl @ls, pefudingsthos: atgxetiobnym, angmal, vegetable,
not her. enb di nent Iec I
or sy 0k cER B HERivn afSuBPa b rab Lo Frtiite b e ke

Water lb@d Pefearelllcaaies siRAGKRe pl@&maanwel @RPRItIdY is Adhiniyrensd .
I n anot her enbodi nent, the nolecule is | abeled with a

intravengusly.r Splineriolytions ape aaweoxn dextrosg apd glvserol solpRenssanalio be
emplo%jezlb%glﬁgﬁéaﬁﬁgﬁ,@ﬁiﬁo ?Lgclgf f(;rqg%?{agfglrééwubﬂ% §ﬁ1ta%'ﬂé)]5ﬁb§ﬁlaceutlcal

excipi¢nay invhigastarah, phioete, &utbse ssudadsecgetalin, malt, paﬁt,lﬂﬂut’, chaiknsijlica gel,

) netic respnance i nmagi | . . . .
sodium stgarate glycero monostearategtapc scgcl\l/\?m)chlorlde, dried skim milk, glycerol,

propylene, glycol, water, ethanol and the like. The composition, if desired, can also contain
minor amounts of wetting or emulsifying agents, or pH buffering agents. These compositions
can take the form of solutions, suspensions, emulsion, tablets, pills, capsules, powders,
sustained-release formulations and the like. The composition can be formulated as a
suppository, with traditional binders and carriers such as triglycerides. Oral formulation can

include standard carriers such as pharmaceutical grades of mannitol, lactose, starch,

-59.-



[00222] I n another aspect, the present invention
provi des a nethod for diagnosing the predi sposition of
w@2atioamé t o devel op di seases caused by the PCT/US2008/002498
unregul at ed expression of cytokines. Increased anounts
of OX40 .in eIIs tissues
magne iy St ot SlePhde F1 e, Hppiohlib o e 206 prpnjes of
suitabl€ eztrhatsraradéseﬂsasm "Rentingtofs Padini@Bltical Beich®dsh®¢g E. W. Martin.
conprises collecting a cell, tissue, or body fluid
Such cemppgidons \gthltﬁO@&m rm8ffectivs amavat plothe antibrslynarelerably|is purified
form, tp g@% r@Ee}P%) ?&1@%0 ho! o? %ﬂ'ﬁgg %oe?sotgﬁ)r&%ﬁé gm Cf?fm tf&e[ﬁoper
admlmsltte&dinStD olsd Ibaitxeﬂt Ofhet ﬁtbanphtlbﬁa sliould smeﬂie&ntﬁdedofsﬁﬁﬁmstratlon.

[002425) pon eexlptf %Lj:o?x{mglggégign%gmﬁ %éggﬂrldgqc%g\%th routine

procedfi%s ?%’gg‘éé’f“f“np ek 331 St R4 SHaPieBT! bl GRIE ofhinitPi so human

beingsf T'gpically abinpasitiosntir yrztravgnwltseadtmasualcm arb csdlyatxbhmncktdrﬂc

) .the anp nﬁ.of X40, and edlctlng t he pﬁedlagg lBl"

1sotonig AqYGONS 53 12 %] “88?515%{?/ iCOBROUE P I B ' A Sotubthzing

agent AR ANGE] hfestHeR FOEWAS l‘i)%no@&%@ t&@ﬁ@%bﬁﬁaﬂﬂ% ﬁtedﬁ‘fth@&ﬁ’ec%n
tested | evel established for normal cell, tissue, or

Generadblydiheyngredients amhfelpabf:d pighier [senasatelyfor axixed tagpthseinaunindnsage

form, tgrrer?)ga?rflﬁl%gageﬁw Ef&yg AIZS rg?)/lt ﬁ%e \lj\?atgrefsr?%congﬁ%ra?% ina hermetlcally

sealed B@itamEr Sikh las ah bmpUele oBGadhedy ufdlwtlﬂg thexpeatity @f&ich}le agent.
determ nation of OX40 levels in certain tissues or

Where lesigompasitipn ip & be @f&n@p%%rr«ql Py infheiodt pan bygispeasedhpith an infusion
bottle &%a%lﬁ{; gieﬁ@%@s 7 ?l % Eﬂegpra%ﬁllgg; g u?@ﬁle claﬁléplagitlon is
admlmptreﬁsldjyt injeetiom chni angoutteof duerile avaeerifior injectioh edsaﬂmc chinbe provided

di seases descr|j bed herein. In.the preferred
so that dheiBareisnts may, e fxed rich o peRNAIFTAHoR- i s peri pher al

[00243@I 0ge 1&@5!1&&195@?0@11&9% odh%&fé}ﬂl@aﬁ padll %Yc&rh%ﬁéi%one or more
'ung or skin biopsies, and tissue
contalrmm ﬁbﬁﬂyltbﬁ)nt hempresfthe ingredients ofithegrhabeagenbedl denipositians of
pac nbi, nat i on reg ent s
the v, Qp Al RSSO T PHEH SOCIRER) ST SRRt P b
prescrib&€bylh %60&?&1%&&&%@& ré@'ﬂx%tﬁlgttﬂ@nﬁﬁﬁfabﬁgé/ ukSot gieded
with an enz ilt may i ncl ude substrates and
phanna,csﬂa@qlwrsblp isia} pr@dpsts.+ wick netjerreflects appraval ysthe agancy of
manuf%tl?r% sXYn fgﬂlﬂnagmd%@?‘?nsttrgﬁ?rget ect a.bl ec hronmophore or

uoTo hore I'n"a er additives nmay be

[00244!] nc [matﬁtﬂuorﬁ g ardtibodiea lbf tHezgésent Mivéittnsmiebe conjagdrdrkvarious
buffer or lysis buffer), and the |ike. The relative

effectog molgpulesspch Pﬁehwplqgegs pelBRRitdes.fiyes Edeiiclstips ef fpxins. See,
eg, Pd’:? BbRAAG (x&?p%ib%ﬁ%“«@ f?ﬁ‘@ 4380 w36 8912804 Of <t P& No.

ents substanti a opfim ze the sensitivity
5,314 99‘5 hiniaEH§9é)387PM antibbdy blyfragrhmtrthm'gdi’mW bayorjegated to a

N AR —
agent, gro% gaggfa?gﬁfgktm AN AV Yh-EHRteAPRICR RS, f8f &xample, 213Bi). A
cytotoxin or cytotoxic agent includes any agent that is detrimental to cells. Examples include
paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,
tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy
anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1-dehydrotestosterone,

glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and puromycin and analogs or
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5. 11 THERAPEUTI C USES OF ANTI - OX40 ANTI BODI ES [ 00224]
It is contenplated that the anti bodies of the present

WO pwsnbdioer nay be used to treat a mamral . | n OPET/US2008/002498
enbodi ment, the antibody is adninistered to a nonhuman

ool BBl 73055 HPIR5R (AL AL B BESEL 0Bl e

methotfe&ﬁieu dﬁndi@iﬁlwtﬁﬁlepﬁ-ltmgmnfﬁ o@arabiil &ﬂdo%iﬁﬂélﬁd@ﬁﬁbazme)
other mammal s in which preclinjcal studies are

alkylatingragentibes. Sl%hlofﬁih%l% thigepp ehlexambicils metphalanpegrmustine

(BSNUg%gg o%n%s‘?fnegcgﬁ\ﬁ.?aéf 16&0%};%4112?@%&%%t Iﬁb&ﬁ? l'gglgll (1)dy

streptozdtbéin emttomlyﬁnnﬁ@;cdnd@is cﬂlhblsaﬁ)dim’bmd ipleinug (I0GHOP) cxsplatm)
escal ation studj b erforned on the manma
anthraqygigpesy. gmaammbsay(rfmwetrfy SingmyFialEntd Q’Wé\llaﬁlélbﬁnébwtlcs (eg,

dnctindB YRGBy o AT A LRD Gl (M)
and anti-netcajeeigtits (e. Fheinprietieedndi vintgattinsh i s directed to
ich invol.ve adm

100243 eRGtHES B con e R StopdReaBeus ToRiFED nLoHRLE Wedknown,
see, e. ga /('Hl’@ﬁnet d1 9"Mbh8abhdl A Riboiéd o BRinah&drgdting @ﬁ)rugs In Cancer
di sorder, or condition. The animal or subjéct may be

Therapsh inMonstclanal Asbbdi¢s anddaancer Thesapy, &eisfeldt ef a;éu(cdus Bppadi3-56
Alan R ﬂgs%?@é}?vfgagstr%%g % ed - e?\éﬁ% glewgg{]&ﬂg)ﬂi\h\%e?gggn ggntrolled Drug

Delivesi, Q@@&@dRasl&s@sier X4 2p8. 628953J|szr6d§1 DekkeNSIosd); ITRoehe,
ast hma, aut oi nmune and 1 nf| ammat ory di seases in

"Antibegy GafrieTs @ﬁ@b’@él‘?’ﬂ@ Aggnts A Caneati therpy oAdRsrde W piiy Monoclonal
Antlboﬁl%g EngS Lfleﬁﬁ‘d cfifiicir A % 105‘59 %1&“%%?@%1 : %Hg h}gp.%t7§-5’06
as vvel e, by a a

unans or e ni steri
(1985)1 hﬁataaym,memtd Y“ndFept M&pedﬂ&@ﬁThdﬂ"ﬂhaapelbmdyse @ff Radiolabeled

di f Kk |
U EEICNE M T I N
Baldwﬁ’\nét' cg 0 gﬂse Sprf? ; 03’ Q%}’Aegde?rﬁe PEES (1984); %nﬁ‘%?p@ et %lr., Immunol Rev

| afmat ory di sease synptons may be reducéd
62:11 9e(l1 98ﬂ)n #tledndtivelyhen antdmdgd:ambmhj ug§ted g6 ecdhéd papeadyito form an

antibod HRGEEP VN Do -4 Sobot BB HHUGRon (i ncl utl ng

[00246ﬁ I aQHE RS fug AP AHS irfRAL S EdnRL Usé8 Sorl N8di8AKg 8Fiven biological
descri be erein) and nucl eic acids encodi ng

responsggy theﬂb@naeglt@fagtemeoru dive mqwm isrotde be eonstmed @s Bmited to classical
chemlcéi %1% aﬁgut? a gioh e%énpﬁlg b | eru arrlllg)l éZr | a3 I&V}ﬁr&egrp & po?ypeptlde

-1 pIC an S erel

possessTﬂgEa ae§1rdaaﬂd>le§1car activéty] Suﬂnpﬂo&l‘in§mﬁy bﬁ:lut&e ﬁ)rteﬁampfbah toxin
inhibit, or prevent diseases, disorders, or conditions
such asabsie Figined, R/ﬁethlpra%s reaﬁttoxuk oF dipbihsria f0anca Pratain yighyasgpmor

necr05109?a4c??]ré hgﬁ{e%wﬁg gf&fe nghwgg&gtgttgctoﬁyata ?dé?fvegghﬁmh factor,

I sease$ I sordérs ndi ti escri
tissue Mesmhngeanwvauoe,amr@nptoan dgentt, pp.eTdif-o,0FINB, AlNVEBSes,

Intematloneﬂ Pu% ication N(c): O\% é'}/gy ?99?%&&2 IF{S%Q Ivr\lntetrlr?atﬁ)tr)lg{ ﬁlﬂ)qlcatlon No. WO
97/34911), Fas Ligand (Takahashi, et al., Int Immunol, 6:1567 (1994)), VEGI (See,
International Publication No. WO 99/23105); a thrombotic agent; an anti-angiogenic agent,
e.g., angiostatin or endostatin; or biological response modifiers such as, for example,
lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"),
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony

stimulating factor ("G-CSF"), or other growth factors.
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expression and/or activity of OX40 includes, but is

not limted to, alleviating at | east one synptons
wasesaoated with those di seases, disorders, orPCT/US2008/002498

conditions. Antibodies of the invention nmay be

provided ig, ?haEAW] ﬁi&b%ﬁA&ﬂf&ﬁNﬁ%&ﬁRWs' tions

as known in the=ar as_uescrToed trererm—i 00227]
[00247ﬁnt gl ipﬁle ) %ég% aF ﬁ’l% 18{/1engllagarﬁfceeﬁg Qélgé ga/ }grigrgé]ser@%ré&g encoding

antlbod)essaefnhctldm‘dbdiﬁrhaﬁvw tthvnedﬁ&reaadmﬁﬁ“mied O trdit aﬁﬁllbitldﬂ@r@fent a
. tredgtl ng OX40-nedi ated di seases in a manmal .
diseaserRn iR GtIcialR Wit PRIt XPrEsian MdrasE VY eﬁ@ﬁ%ongy iy of
Hef3! [ I
sne U, TR e S0 0 T st o
an expmystedklr neplasﬂible exlubleicmmd ebethisembedpmes oif die ineaition| thg nubleic

oki,ne | ev char teristic of non-di sease st
acids PEGAHGE Q}egrﬁacp%f S Bk eripies @ PeepaHc e ABaeEbe methods
for genSWdtapAPailaBle Pn beﬁgmo%w tHE PRI ATRARLA! EQer-eP{Fpl 2

aut oi munity and inf whi ch 1 ncludes nu
methodsairedessiibed bélewnat oi d arthritis, inflanmatory bowel

B S e A
Pharmh&) BhIS8(1398 % W&.Qr lhagBivrAdrameDE7 @Igdm 1 Td1§tosHeR! bk Rev
(such as ulcerative colitis contact hypersensitivity

Pharmeeod doxisak32: 87 20903 Mudligam Ssience 26826 3aMougas, ef al., Ann

e SRR OSFSE Aol g st oy cxent | vt on

[00249]i skesese aspeet| thaicoghpdand ooreipases nuelefcticidisyaemes kAcoding an

di seases, . aut oi mune uveitis, atopi¢ dermatitis,
antibody, saif REsleis agrdasﬁqgen%absmaqmﬁ@f FERFEEPAR Heckars thay EXprass the
antxbocﬁ“é f}‘%ﬂﬂ?n@a&r Blmate g%o%lw& Ma@% bt ﬁght%ﬁfﬁ% HBLEWT in a suitable host.

I C anem a, rni Cl ous a aut ol nmune
In partichlagrsinole podpie rac, seqeermes hdwmbmbteirsscpeamly lipkab htbe aptitbdy
. syndrone, vasculitide (1 uch as Wegener

coding J¥ i BIHLRTOILY belgripatol 8T saaiat S Qejignally, tissue-specific.

[00250qier [Ha&riottl'le? pARIReE 'eﬁ%mrﬁentw 848 MoK @RsiaPe used in which the
ligo, primary biliary cirrhosis, autoi mune

antlbOd}eqmiung jeguendss hmchm)ootbelt depirod siquiesces art Banked iy regions that
oritis an di seas

promot%ﬁ‘%g}?éﬁ)go&s é?]cd)mbég}é{ é‘rﬁt 2 dFﬂb‘?jio sﬂgrlg}ﬂﬁéegwwgr us prc}vu?mg for

1ntrach§&h@§oﬂdﬂ36 Rfressi HBthe BH@SIdyl ehcodif YilldSictac s (Koller et al., Proc Natl
r mat ongwéosn tis, spondyl oart hropat hi es@ésuc

Acad Sﬁh%?ﬂ 86i é%b%&?dyllﬂlﬁ%)ef aRelNatgre 34241 38R)- ;13]1 W&ﬁ? s
embodﬁ%{éehq%,gﬁg;e @ ec? 5 ?Jé)? %@gﬁg? %sbeﬁlﬁég ﬁ% 1]9({(&9 gﬁ%mgt%ely, the

nucleid Jﬂiﬂlmgemiee 1ﬂ(ﬂﬁ¢ma&erﬁ3§ﬁem®ﬁlﬂgﬁﬂ>t}&igﬁﬂieavyﬂ aishlight chains, or
h I.n one_enbodi nent, the invention provides
fragme§¥§c‘ erﬁﬂf ghtwrantibedy-exanpl e, in one enbodi nent, the

[0025112‘(;?2&{1&2 o VRS chhymh?gﬁiexﬁ‘% rrg%deXthEP@i'iec?l ihGiHiéh case the

expected to elici n anti - nouse
patientandiréxlyyexposed to the nucleic acid or nucleic acid-carrying vectors, or indirect, in

which case, cells are first transformed with the nucleic acids in vitro, then transplanted into
the patient. These two approaches are known, respectively, as in vivo or ex vivo gene
therapy.

[00252] In a specific embodiment, the nucleic acid sequences are directly administered in

vivo, where it is expressed to produce the encoded product. This can be accomplished by any
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response (HAMA) at a substantially reduced |evel
conpared to an anti body conprising the heavy and |i ght
w@b@snosias i abl e regions in a host subject. |n BODURENS/002498
exanpl e, the invention provides a hunanized anti body
t ha Clt m ni

d | )
of numgftk efeeh s hoBRATh Me 4 S NEEL SR i heihas o of it afffropriate

nucleiceacditeession aotor kad yddinistbiend it ¥ alt eey et érhé sntracellular, e.g., by
anti - npuse, anti body response that is at or less than a

infectiq] nsingde Fiﬂ"&é&@lﬂﬁ%‘tﬂt‘@ lle&fvéllfals poethgoyiratiysctarrdliser Uet. PandNo.
4,980 z%%ﬁf (E%?rydu‘@@i ﬁngYi'bh 'ofH ADRAL bP’l?y dhé% otfl?l?lcwlpgg}cwdmbardment

I on reve I on of I Ssease O I SOr

(e.g., agsnogugtRidlistict Dupbmr) rmmbatmgowh $iblls orrell-surfaetresdptots of
OX40 can be determ ned by standard clinical
transfeging Ageife 81CARHAIISAGPOIPES, HUEFORAISIFst Henicyqsappyles, or by

admlmgﬂeﬁﬁ ?}%n{ fh lgtﬁ(ﬁ%r t h ébtldtelhﬁ %‘S}é%'o 153 tef B4 %egg, gye

|se wh ant is admnistere
adminiptegug | rttm Viekage tbladigapd subjectpol rqroptes-meadiaed cnd@cyﬂoeus ﬁwp e.g, Wu,

ot L By S o S S B85 SRR s Wity

expressﬁﬂg’ ﬁie‘}b@éi){org_)h 8tcaNh iaROWYr é}ﬁﬁbc@ﬁeﬁ‘td Hhﬂél%tagfdeﬂgdnﬁ complexes can be
treat ment regimes consistent wth the disease, e.g., a

formedsinrwhtieh the ligané gompuess adusogenivevitad ps@u@rtaldlmgnd@somes

allowuggtfnshgélgltceaﬁcﬁ&totagobdrs IS/ %sfgi)?nt gf‘??é? 1ro|8$ getﬂar%é Séf ﬁr\ﬁ%odlment the

nucleio?d Ednobb taigéted #vdoHDS 81Bs MicQ@fték‘é%H'eXﬁ)ﬁ@s@mqu%‘étmg a
to help identif ti mal sa ran

specifiesepio (58 oapPeFdatiisions WOBAAGIoN QAPPR2ISV092/20316;

WO93H%@§§‘G\N%§/E@ZF§1§’ﬁéﬁgﬁfau@@lg At %g&@fc ﬂica?ﬂ% H}ﬁ ced |

ser | gusne I'seas I sor er
intracellelatigadd mqucﬂauag withif h&t Jcelldi [3)11e2N] tfor&fxptdﬁﬁom by:lﬁcbrhcblo peus

and. each patle S C|r ances Cti gses
recomiigatiop, (RAYBT ¢ 60 P06 N Ao UAS0 V@Y G 20 bR, i ature
342435Q1%%§d0 or ani mal nodel test systens. [00231] For

ies, the dosage adm nistered to a patient is
[00253] y p[rcalspe;clfﬁ: dmbaglitognt, ird5@ctoys thgt odntsiheuplaid and sesjubmcty

encodig\l\gi@? é?]tllbq%&eogglg abl Ej)tngaerﬁ.g%gg gf'eé)ﬁ gg%ﬁ'ﬂgé %rél%grfraf}z]eé:tor can be used
(see Mﬂﬁzrr' &WZ MeBPEYz) )%%'l any-sSITRI®3PY eftRE @Ry ikalBicteds Eéhtain the
Ong/ kg’ of t he patient's body weight. Generally, human

Compoamts heagbesy ke eorresh gagkagimigfofithe wiraligenome and integration into the

bodi, es fron1oth to the
host Ce’?mﬁ\e h@’ees'%t? GAG SqEnges eaf ‘ﬁ“%@% EE??ydféibe UsR{ 4 gene therapy
are cloh@\gifo SRs@UasredfectinsfBihienfaclitatt € dulideryasthé gawmni a patient.
adm nistration is often possible. Further, the d

More dgipil &hoea{?érﬁwalovecmww kd $oupd EnBetseRndbo Biatkerapy 6781 (1994),
which {i&\éﬁgéé t?l@ u {Jxeetﬂ'oggglc\%%ok?% ?Qﬁ\%ﬁ ‘fﬁeﬂxﬂdﬁ %ﬂﬁ%(& }?eﬁr?atopmetlc stem

I ssue ene 1 on
cells in?m'tiextlodnzﬂ& tbg/ stemciel Is eadre egsstamt od‘lclasnothnapye x@thek eaferences
[ For. L eat ed ad nlstrat|? over ey r?
¥ lin Invest

. l.i idatlog.
illustrafjg; deghsers FgERViraygsoraiim genst HEREY 86n HITWen e d/nd
93:644(199 TR, | aP UBIRL3Y 4@*7‘(1¢94§ %ﬁﬂoh@ &1 BUPRIAER GMe Pherapy
| sease synptofmrs occurs.
4:129 (1993); and Grossman, et al., Curr Opzn Gen and Dev 3:110 (1993).
[00254] Adenoviruses may also be used in the present invention. Adenoviruses are
especially attractive vehicles in the present invention for delivering antibodies to respiratory
epithelia. Adenoviruses naturally infect respiratory epithelia. Other targets for adenovirus-

based delivery systems are liver, the central nervous system, endothelial cells, and muscle.
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ot her dosage regi nens nmay be useful. The progress of
this therapy is easily nonitored by conventi onal
wo e@lnoques and assays. An exenpl ary dosing repCTER2008002498
an anti-LFA-1 or anti-1CAM 1 antibody is disclosed in
f e esen
Adeno%%gﬁg\geﬁélg mﬂ[f&ﬁ@%ﬁéf b-gﬂ‘% CadB‘c:llth %? E)nrq?ﬁtl é)'ﬂcdde ng %et”(?)n Kozarsky,

et al., o \Ogin likenf DavdI#99 ek993)ip&ecglt aﬂglvlaﬁ:ﬂfﬁdaio@ir&d-bhﬁbdagene therapy.
manney consi st nt W t medl cal practice Factors
Bout, 4/ f Hsmen dirs Ry’ f (iS04} demhenstraeddhe e fipdenovirus vectors to

transfer[frgéﬂés Gy h@rreghfa% %g Jﬁaiaﬁg rlgfs%@ ke 1 COMBF fn'sfaH%c%rcﬁ‘ the use of

mmal being tre I nical condition o
adenovindéesvingieat theadpyenan betfhendmRaesenfeld, kealdi Setande 252:4Bk (1991);

Roscof £ 2 L 0ok B, b T e s oy

Public&{dheW J9ALL284s; Wank erl0, Beré TRdrapy @@VS(I@S?r%deﬂmﬁssocnated virus
"t herapeutical ly effectlve anounit” of "'the”anti body

(AAVHW@JJ?@ bepw praposdskion dad in gene ithadamyi (Walble eg alePmoedolbExp Biol Med

204230 P G0 PR MooRaos Tk A TR 01 scase

[00255¢" AinStheel@pproddhrodieht BREdpy 18RS vErarRrriRElh gbe to cells in tissue
optionally fornmulated with one or nore agents

culturechyr sugh meghags ag elestrppergden, lipefactientcaloiem phesnhatermediated
transfegﬁ‘(ﬁts t0¥ gﬂ'al 1Ifk§t18£f @%%ﬁéfe ]Ili’%:rm?tﬂ%d gf trand ?Q‘ 18%1&&(% tﬁ% grg}lssfer ofa

presen
selectabl&rmaﬂkaxt tlocthe, cdllze "ﬂlbeﬂﬁlloﬁredhaopld&fd Lﬁfdef sctedtionnd 1soﬁﬁ§ithose cells
ot her factors di scussed aboye. These_are generall

that hayg fadfen Hp ARG Ak GRIeIRIEE HRssirans iRk arnacRheResEaaTedhen delivered to a
patientf OUt €S as used herei nbefore or about from1 to 99% of

the heretofore enployed dosages. [00233] The
[002564nt Irbthel @sbafimeht, thel nuckait acd 1m§rodmeddmarat®gqmm fty

admlnléﬂ?t%fzsgzvlgnrﬁfﬁig%%ﬁlsg 1tngg$cq%l%1ﬂaq(t)t§glghgmgo l]lCtlon can be carried out
by any WedtBé PRRIVA inCthe Eiﬁ%@luﬁiﬂ&f‘gt Kt Dot BEBd &StrarRfdtion) diectroporation,

IL-3 IL-7, anleT\l—i)(P or exanpl e, whi ch serve to
mlcrouiljﬁ%tr@agt,feqtm wilirBeiraber besteripphageofecief ﬁ@mamnng:téb ingcleic acid
sequengéryf 8% (:“021r € rtom\gssrtr]lﬁflng ﬁ 15{”& 'ggﬁ)e 'r%éfeé,([]x?ﬂoc%%c 1- Jps %atgfl gsne
transfef) rsphétopl@ﬁttﬂ.lﬁlah | el Wluhi&r(ﬁish&ﬂmic)u@@ Sred{nobvnda et &r théich

as anti-infl ammtory t herapies, | m’runob’r{@press
introdugtipg of freign geReARIAPLLS £¥8noE hEPEEBYT. ehr Kool 317:599

LR
(1993)5‘@&15.:1- égfcgt s e%g,?%%%}g 618! (%@33} Cfifle, Mgrmac c Ther 29:69 (1985)) and
may beaused hmaigpordansej bdthahe peelsént 1mﬂntlbn qﬂo@de@that the necessary
from supstances that limt

su bst nt i fre
develogegiat’ Piaﬁ%?&%%a? fensdiens eldths irerapigntcetls ase noydieRied. The
techmcﬁ@'sh(\flﬁﬂ%ﬁr&b{&é RIFBhAdt8b1K %Mfela@pthg A0cIBR a¢rEd tBé’cell so that the

dm ni ster an anti body of e present Invention,
nucleid aged isgxpryssihjedutthonell en@pr;efearaidaﬂxsutahta and elxprelsslbbtskmmsqell
picroparticles, mcrocapsul es, reconbinant cells
IDr()gengapabl e of expressing the corrpound recept or - nedi at ed

[00257¢ NdDEY teR8ltinig r&@bifiard cellY¥hn B deliVered t8h PhtiéM B various methods
262: 4429 (1987)), construction of a nucleic acid as

known ﬁrap}te ast. Becombinant blood cells (e.g., hematopoietic stem or progenitor cells) are

preferably administered intravenously. The amount of cells envisioned for use depends on

the desired effect, patient state, etc., and can be determined by one skilled in the art.

[00258] Cells into which a nucleic acid can be introduced for purposes of gene therapy

encompass any desired, available cell type, and include but are not limited to epithelial cells,
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retroviral or other vector, etc. [00236] The anti-0Ox40
anti body can be adm nistered to the mammal in any

waecwspbals e manner. Met hods of introduction i nECT/US20081002498
are not limted to parenteral, subcutaneous,

LT ki neal i~nt I | nonay i ntranasal ,,epi dyral
endothlktlrl] | g?fa?t% ikgl%l?lng eso ﬁgrob?zgs?ﬁ, ggx,sglgi{]:all% 1}’68%8?55%5 b%o(S)B el Sichas T
lymphdoyiasNBI i ph&ssdsy fohb&aésaiacrophbgdsah@fiopRad, eosinophils,

adm ni stration. Parenteral infusions include o
megakanype ey §63J‘I“54cyteisthf 18 B19H1 OF PTABSTANPE ARllss in particular hematopoietic

. Al Lo T 2 o T _
stem of HobBAlk SEAE e:¢. s dbfHif@HEh HONE Mo Mol P L4 boolt Beripheral
blood, f@alMerr.@td. route, for exanple by infusion or bolus

L njection, .absorption through i thelial or i
lm”hﬁb%%@a imeps, ngscefléd.sag forgene t 38 2utplagoys to-ffg patient.
Nucleié QEi@%E(ﬁJ&ﬂEes@ﬁ%Q@iﬂ% aﬁtaﬁtil%oog"_ Ut tARYreBsht 2T hNiffoduced into the

together wth othér biologically active agents.
cells sustirthatitbey axt enpressibie b the/sdtlksmr ¢heor progerml, and theaedchimbioant cells are

i t. e desjrable ta ipntroduce the therapeutic )
then adgip¥FSef Bo6 fok SeeptaEie SMeCionh Amee< iy BOPOeR st progenitor
cells areQREd. ahn§ SleMOAMRI/STPTo &MiBY cARWWISEh EaPbEisbRIdSnd maintained in

~including intraventricular and intrathecal injection;
vitro campatentiadly beaigedin dosprslenceomwithglyis pabpdisient phthe grésgntanvention

s 4 DU D SRISRSS oL o TR FH QST e

Meth QelNeBia 2t ABZEIY(1080)s Riticlw, eddM) Mupd Elingdk Bc BUI7I€ (1986)).
i nfusion, particularly with declining doses of the

anti body. Preferably the dosing_is given by
i nj ections, nost preﬁerab@y‘_i@é&inous or
subcut aneous i njectians, dependi ng in part on whet her
[00260) he Thigrinvandiop sam b fyrthep Hiustraisd byhe Rillowipgegamles of preferred
afi rati
embod fHe-ERIK £ ML Fl ol L8 R BT s PR wrcinfluded merely
for purpbdek oéiiilmgrathsoiridzara gotipemied Ihikmitrhé gy ofrthe iavaiohanless
adm ni.ﬁt? ed jntg the lungs of a patient in the form
otherwise sgeqi V(Xd\‘/}ﬂ‘é?te onposition (See e.g., US. Pat. No.
6,514, 496). [00238] In a specific enbodinent, it may
EXAPHIER! PREPARATION OF ANAUMENOKYD/FC 8MNVIDNOGEN

or conpositions of the invention locally to the area

[00261] N TeRoRhs bf BROTR4Y iec&ﬁigfw%yusg@ a S EN&EnDYo gdr@fate antagonist

exanpl e, and not by way [imtation, |ocal infusion,

anti-OX 6 antzhodzgseif itleapriesamt itbygniion.eThd Brst way thesatubloform of the human
cat heter, by means of a.suppository, o y ns of

OX40 Feimiah Prprestiie gtoarroBia SRgToine shetEor o T potes ilar

domairPénc@8baby RRMSotTR B s 10516 8 dbRYE 79S ThaWebrRASorm was a
sialastic nenbranes, or fibers. Preferably, when

cell-baggghimmunogen ngmarisiag theoidhyength (040 expeessedbon theaudaeasfi stably
¢ fbte t aken bo g%g maheri als to which the protein does
ransfegigd malise Agrablgsb LeiellFy anot her enbodi ment, the anti body

[oozszﬁanﬂa@ sélable\feine df OX4® WASII6ed, frdm aR DX AECEDEA @one isolated from
I posone (see Langer, Science 249: 1527 (1990); Treat,

TCR-agtivasgd hqmaq@@@élbﬁgg;. i hettiye prisegrapsedgp generate the OX40 cDNA clone

were:(1) a sense primer having the nucleotide sequence cccaagctttaccccagcaacgaccggtgetge
(SEQ ID NO: 3) containing a HindIII site, and (2) an antisense primer having the nucleotide
sequence cgectegaggaccteccacgggeegggtegg (SEQ ID NO: 4) containing an Xhol site in frame
with human Fecyl. The resulting 540 bp PCR fragment was subcloned into a commercially

available vector that contained a secretion signal peptide sequence at the 5' end and a human
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Infectious D sease and Cancer, Lopez-Berestein, et al,
eds., pp. 353-365 (1989); Lopez- Berestein, ibid., pp.

w@1insads116ee generally ibid). [00240] In yet aPOI/082008/002498
enbodi nent, the antibody can be delivered in a

o NN R O SLTIR e
compo§itibh Was c6mMntdd by Lahe@iyred Eng 14: 201 (1987);

Buchwal d, et al Sur 88 507 (1980); Saudek, et al,
002634 e darinn messm%( § DA vasaransfectsdtivigi 298tcells

(Inv1tr%8 r| Cg,?g}\g)y %lbqsﬂfc cgn he %@ﬁg@&g?o%fgﬁgg?s%a&c% according to

the maﬁﬂictur%rcﬁb@cﬂs At s fRniramféRidnEulire supernatants from

Bi oavai l ability, Drug Product Design and Performance,
transfegrd cells werne callecte@{ for pumﬁ]c@tyor( 1598174)3 ex;ﬁaxzﬁg@‘r of @K48/F cyl]was also

estabh%@&n ng%?:’»'g]cell §8F eh% é:o§§§n fweisi% g)lﬂ'ur ?{bétalét[s V\éﬂre analyzed

by sodidddRdYIod 1f3€e]§*o$>1aé 8 8e; geleNatr 6bhos SDSlPNGE)OSI%EG ted
Y50 1: 105 195?9 C%lt anogteher e%oodls;fsz(int a control e;?arae

proteing e‘feé%\g@n%wcfeﬁm rn%i@qulellofﬁﬁ membrane andaietactadywidh h@riseradlsh
2
perox%a!rgg gl?ggg&%rﬁ éa%@t%to 39'191 14' anT%%[ @{) Eﬁq%lﬂéclloﬁe\{lean{lbggy @ gma St.

naceu

Louis, MOparspdlycdesal gomnlus@)aﬂf(lahmfoa@xeym&@l S ysteaind, dinhapolis, MN)
amount__of the anti body and a physi ol ogically

detecteéd&l&pﬁ&@r@%y Anangoa I4G) agksen HmuaeRegaich H{abotaﬁﬁlqseWﬁﬁt
Grove, % SRl iR G4t RS P%?ﬁ%]ﬁp*a_{glge Hgﬁﬁﬁd%ml%vgﬁn dnifinced chemo-

|'atory agency o or a state government

luminesd¢enk¢ détection(Pldiee, lRoSkfo?&alLDfHC)O@@VEtyO IWa@tphﬁﬁe@ emmraa;brb;em A
recogni zed harnacopela for use in

afﬁm%%lvme &Iné(ftrqgenncmbaﬁscz‘\)rw&lbr@w g ahesp@ate btéfeé@c&saﬂlée 4PBS).
After offplyithe <ELURR U & M ocimiH) s Wl ettt
approxtasatelyedOscotann lvelwsiesraf IPBS fiotjuwed by an S Gabuff@tveashd0.85 M sodium
citrate,J}.5 §4 spciapichlogitegpld 6 Qe riraerediubitihe Broreins e g P psion

protemrsn\%% St dsmﬁ@?ﬁséﬂlﬁm%ﬂijat@ he19 Mc&didERIorids (S 3,0) followed
preferred carrier when the pharmaceutical conposition

by dialysis adPBRi(pl 6t ®d Frattioay &oouthe pffirsel aorlmns obmtanm@OXAd/Fcyl were

| |
e RS PO AP S LA GG
stainink Bh@ HealRity 8F {—He chGt%ms%ly' W@Qlﬂ% 191?1%5%%@ G&hg goat anti-human

ex0|p|ents I nclu st ar Ch, g ucose, | actose, sucrose,
IgG (Fg)earmbpdy (Siaie, St Laws, MOpand godiahti-hugiahi@§4¢ entjbody dR&R

rate earate talc, sodium
SySteH}:c‘h eégbhgwgass‘bﬁsﬁﬁl V8l ycerol, propyl ene,

[0026491' ytrﬁé second €srm 6f ﬂﬁﬂﬂ@ﬂxog@ﬁ dvd:s i&enétfdeﬁad ubi} RATeRSh hiMan 0OX40
sired, can_also contain m nor anmounts of wetting

DNA dhat S E g TgBrtcsivaig nyman DL a9 agbso prmeEcised were
S LT R R MR e
(SEQ IpoMOe 5} and gatcttggecagggtggagtgggcgteggee (SEQ ID NO: 6). The resulting PCR
product was cloned directly into a commercially available vector and stably transfected into
mouse L fibroblasts for the expression of high level of 0X40. Prior to administration, the
cell-based immunogen L-cells were irradiated with 6800 Grays using GammaCell 1000 Elite

model A (MDS Nordion, Ottawa Canada) to inhibit proliferation of the immunogen.

EXAMPLE 2: GENERATION OF ANTI-OX40 MABS
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sust ai ned-rel ease fornul ations and the |ike. The
conposition can be fornulated as a suppository, wth

wo e@ditbéiomal bi nders and carriers such as PCT/US2008/002498
triglycerides. Oral formulation can include standard

100265] 1 Bt BHED AR TRE Ry e (B0 EmPandeEavrapingd vith

Freund‘zﬁédg&'\l'd%?l 1 VBRI i HINeFE AR Py - W%Elg-olmrmfcgﬁH%flan Houston,
sui | e carriers are described in "Rem ngton's

Tex.) iptuensibsutancals igeréonsdoliowgd by ony inkaperitnneabirgection (without

Pti nsvvl 0 ffective unt of th
adiuvaf g By el by 2 ferthe P Shlseion. AS St yes oF o
lmmunmutrmbb VeRRIYEd wﬁh re@ide yel6Ma 3P2I0calls Q¥édH@ink RS tHedh&thod of
or proper admnistration to the patient. The

Groth MS@P@F&M (& amugokMethogdsd 98B Has crmmiqw ration.
[002665 00?6‘:]%11? cg!l-BQs%d%HR%gb M5x14° % laﬂéd"@Xéé stably transfected
or nul at e I N accor U Ine proceaures

L-cellspieae atatisteredlto siqrpeski- <t>ldom adw@}ﬁdlahpﬂoumﬁ alieat)aiy&hree
adm nj stration to _human beings. Typically
subcutas AP EHIBASIN RS foitpupdeyng tnsnenaeaLindstionak7-day intervals.
Three Wtk Ofs ﬁnQ jefibh Qhé §@ER&|}F§:S%@%MI£F fn&@é wellGE& with
nécessary, e conp on al'so inc
murmesmyejbnnb|SPthc@lgamdembe¢bélowal anesthetic such as

gpocai.ne t ease ai n at the Jec i on
1002675, G on radiage Bin esnelnian gt Begpinon didiistizte ool
suspen&%ﬂ@ﬁv@keﬂré’pé?éd fﬂ)fﬁeiﬁe tsﬁ’l@@ﬁsﬂﬁﬂm'rﬂhn‘ﬂi@dtmlgé’ aRrd ﬁséd%ﬂfusf&lrw1th
exa as a dry lyophilized powder or water free

lmmor@bmxﬁpi/amelmn@ceibr(ﬁ%fe catid g/l};eean@d switableafusion agenth as

polyetlg@?r}%{g?c%gw wi(ﬁyggoﬁgk ggq%gét{aﬁ %U/aaxtsléettxylsulfomde

(Sigmaa SLewis, M09 do Bytnd Mhytsriddia ¢dlls qeedi@g mOﬁ@ﬁaﬁﬁdmuHohlean
i nfusi on bottle containing sterile phar maceut i cal

Principlgseand Riagtice, Headsaiic Reess,\uipet%e1@hd 9§6)Tp%§¢ft1|(b¢ii}’§sthe hybridoma
{
cell hn?QWe@ C%'itﬁ e%gﬂ Q%lrtéﬂsiéa nfélglg%url] > pr 311%&1\1[% @L\}é{r&%ﬁi\g@bﬂbbad’
CA), thab gfeéd‘abllytc@nﬁimedhf}'pﬂkamhhnmanﬁnoﬁternadmmdﬁlé KHATONa substance that
The in nt| on :}Bso prow maceuyt i cal

mhlbltbgmgrwthqutsu&va ¥ wm% é&ﬁﬁ% OS2 f15iqns g
expen 15281860 ?fef&‘?éc?mﬂ%oﬁél?zeﬂ pat)]| ?ése@&% dtaihdifthat fused efficiently,

armaceuti cal conpositions of the invention.
suppor@dtsrterhﬂ'ﬂa lhiigh-eselqubducivnwif ahtilsadyhambwei sessitivg tocldA Theedium.
notice in the formprescribed by a governnental agency

EXA‘%@%# a&@@#bﬁﬁ@?@%\%@%%@ 6XCH9 ANTIBQRIES

ef a c nufacture or
t0o268] 51 157 S REe i i Ytehing HER oS ool Mot S ot i Ses¥d for the
produchbﬁ oﬁﬁiohb&gheﬁsanﬁf)odlbﬁ(rﬂAB@QNecieﬂ‘é?ﬂhbtqum@yTb@bmdmg specificity
conjugated to various effector nolecul es such

of mAbﬁemreémeé@dube bbrideana ¢alls svasdletpgrined dyi thieg differentrpproaghes:
WO 92/ 08495: WD
FMAT?HSE?&E&?EW@?T%;M@%S :IORS 5 314, 995 and EP

396, 387. An anti body or fragnment thereof may be
canj udeM&@ Screening

[00269] Using the FMAT approach, 220 hybridoma cell lines secreting mouse anti-human
0X40 mAbs were identified by their strong reactivity with OX40-transiently transfected L-
cells, but not with mock untransfected L-cells. Anti-OX40 hybridoma supernatants were

screened using FMAT employing a macroconfocal scanning platform to image and quantify
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therapeutic noiety such as a cytotoxin (e.g., a
cytostatic or cytocidal agent), a therapeutic agent,
W@r008/10@dé oacti ve netal ion (e.g., alpha-en ttRCHUS208002498

as, for example, 213Bi). A cyt otoxin or cytotoxic
' d { tal  t [ls. .
both ceggﬁprﬁl?e'égﬁlli #g?féa@e'ﬁ\é ﬂ?&?ga )2&:7) hl tcr(f’tbgﬁgfrit'g?ﬁn% L-gell%%xprséssmg

0X40 gttsgmawaﬂe thcbbated lwndhl Suyh d’fra@m@Em ByEidonea supetrREane hid
et oposj de noposi de, vincristine, vinblastine,
fluoresgetpiabs] Ipd Wd@@f étﬁoemgatee&eﬁmbmem Ig@-Fppnsipgdies (Jackson

r
Laboragd}%e!gh%nbglaﬂ{&'%ﬁed]}hg%%ﬁgﬁ rgércg%%%%f%gc (’)l‘rh plates were
scannepafien? heyrs Toéilrcabalme;smg deEM]AI‘IES 1Qer P8 apatml (Apgﬁeﬂ Blosystem,

ci.n_a nal o or honpl og t her.eof . .
ca). Theaestiie .Teglgglea‘?ﬁqlgw%ﬁwalaeénp%sﬁ B3# and B39 s pemparable activity
with th@l%glﬁ% abaldites (e.g., nethotrexate, 6-nercaptopurine,

hi oguani ne, cytar ab| ne, 5-fl uorouracil
decar bazi ne), al kylating agents (e.g.,
Mchl dElelS Sergeninghi oepa chl orambuci |, nel phal an,
carnustine (BSNU) and | ormustine (CCNU),
[00270¢ y c Polymmypblaintide 96-b‘(ﬁémlata$1 (Nutich Rosldltknﬁbnmhgk) were coated

ovemié]tt %{eﬁ){éjz t}xo(ﬁﬁ(z (%E\%Igzﬁf: qrﬁyﬂglalﬁlpgn % C(|2? %E‘i_agg’screening
controlS ?dlfb%ﬁhiyfd &'ze((fu?r hﬂorﬂ@m@%ﬁ’smmm f&%@él&]ﬁ’érﬁgﬂ&iﬁc

antibiotics acti nonmycin (forner

bindin@gcApprorimatealy, SOlelexfrlwbndomarsmﬂurmmn IWas adneti and incabayad for 1 hour.
and anti-mtotic age vincristine and

s Aot
After fQurpashes wﬁé)Q-Oﬁ[°/eé"éM§FN®eBB i%RPé%XIfn@ cly. 83) nkyak HRE-goatanti-

mouse igg rl:a? @:}atﬁ%scr?nqg{[ Iiege,aﬁb %%qoog%@fieszﬁ’ )%aglaéig n@_}ONE 1 Kouy at RT to

det t!h@'ﬁﬂék@hc% &¥ound aﬁ%‘ -OX4@sntl0dd-an0@ [l SERARY MBI(S freshl
e Monocl onal Anti boéll es and Ca%?er [Iéherapy, Rels( leglma) prand

made sabstratestdution pps adzied-16 6achl wiell Rr 3irsiutes 888 he mmticmtwasmwpped

by addﬂg@ rﬁg?ﬁ %Mﬁog:)ﬁaxgotge pgéeﬁq%esrs ﬁea\c/i:a[rt Xg‘? n}nnlés%natl rrng%roplgte reader

(Mole PR TRiceYBC A5 ORESKES, 040L9I8ITS, 220 RRFdPonsiddd pRHWe by FMAT and
Carriers Of Cytotoxic Agents In Cancer Therapy: A

ELISARRdpsgsentativic Nesaatteppaed mnfabbolli es ' 84: Bi ol ogi cal And
A inical Appli catl ons, Pinchera, et al., eds., pp.
TABLE/P- 506 (1985); "Anal ysi S, Results, And Future
rospectlve O The Ther apeut| c Use O Radi ol abel ed

AntTbody FII kéj-"fﬁlud}é?&e ‘Bé;h Nlunb%/ip glgljé&enf(';élls ud)ﬁ450

Eor—Canec ’\\I .

Clone#.B% nn 35@; 16 Acadenmi ¢ agqq (1QR'§\ anr‘l Thnr o

Clone#B839a] | 78A%bl Rev 62:1 19| #4982). Alternativel \.3-6n

Negatwm@orttady @an be conjugated {6 a second antibody t/dNA

Positivé Gomraln pfdA8Hody het er oconj Lighte. See, e.g., U. S.|¥at.

F\% A 7 QoN LNA2461 The £ H t o - aof thao

anl—Haat o rviant 1T Aan
=, U7 y JOU. L\J\JL_rUJ LELILAYZ uUllJ UUGL \ore) Ul C1IC LILILA' LILL LA
can be used for nodifying a given biological response,
the therapeutic agent or drug noiety is not to be
QONSt IEIed @etohidtiy SekebRing! assi cal chem cal therapeutic
agents. For exanple, the drug noiety may be a protein

[0027197 WA YPEPS4ifiee hybridomas selected by FMAT and ELISA were also tested by
flow cytometry using OX40 stably transfected L-cells that were stained using 5 pul of anti-

0X40 hybridoma supernatants and fluorescently labeled by FITC-conjugated goat anti mouse
IgG-Fcy antibody (Jackson Laboratories, PA). The data presented in Table 2 corresponds to
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possessi ng a desired biological activity. Such

proteins may include, for exanple, a toxin such as
w@beosngeiné ci n A, pseudononas exotoxin, or di php¢TEUSA08/002498

toxin; a protein such as tunor necrosis factor,

0
e pe it SOl SRR 12801 5046 A 36 o
supernataiitl vat or, an apoptotic agent, e g., TNF a, TNF-b, AIM
| (See, International Publication No. WO 97/33899),

IZM Il (See, International Publication No. WO 97/ 3491
TABL )° Fas Ligand (Takahashi, et al, Int Inmunol, 6:1567

LJOOA\\ \/E Publication No_\\D
99/ 2310 ylonﬁ#lﬁir onb¢iGlenc#Bdat . anClone#Bingi og&ere#B37
agent, eYdfluorgsaghbs | 6 FhuogescentdolsYedilieresagnt bil &b Glyiogestent
responsgeCelisdi fi ers guistlsas, for eKeitpl e, | ynplieksnes,

L-cellsi nterl eu8nd-1 ("IL-1"0)7 interleukda-2 ("IL-2"104

OX40L DiceNd epxo.p-6 ("TL-670)3 granul ocyisonmacrophaggpcol ony

Stinurating factor (TGWCSF"), granul ocyte cofony
stimul ating factor ("G CSF"), or other growth
[00272] actons ths. 22D aANH@BG]D}ﬁBﬁsSEBltMEn‘EHERAFP\énﬁQQM‘@nﬁL@XAO mAbs

ctones BT ho s P Tcpehn il Sy nidiai AL doeetistynapt o

untransq&ftéd/ BlceM &SB! ek &9ejeciid®easiite M &ill RbEsholwPbiniRBlte OX40L L-cells.
i nhibit or prevent a di sease or di sorder associ ated

wi th aberrant expression and/or activity of OX40, by
way of gEXAMRBBEaGINITEAL CHARAGTERIZATIONNEr apy
performed by t ANBAGONET ANTIROX40MARSY ect of an
expressed or expressible nucleic acid. In this

[00273¢ b Adiierrelentifying the ZQﬁ\hgbtidannas thhteprndadeeint badiesi spepifedod@man
thei.r encode rot .1 hat i at es ther eut| C

OX40, dhs dapes Wer§ Spdbi i o BFRFefi¥GF A LAV Patiftard

methocﬁf(('}oaﬁlguﬁlﬁﬁloél%ﬁﬁ’lrﬂhtﬂﬂ)d‘ié& Phﬁcxareeaﬁmprdcﬂy@mtdaaamc Press, pp.59-
Exenpl ary methods are descri bed bel ow. [(00248] For

103 (19fnkrBie 220ansin©Xdf) Ak searetad & taf subeloacs wereapyifieddeom the
et .al Phar macy .12: 4 (L1929
culture AR con by Bt lshlafigh pbdBAITRE YA itein R Epost
Phar macol Toxi col 32:573 (1993); Muilligan, Science
260: 92Bel( LARDrepbbitgan, et al, Ann Rev Biochem 62: 191
(1993); May, TIBTECH 11:155 (1993). [00249] In a one

[002743S PERE influeRcCOMNPRYINdostDNWEIiGESN hughie CD4aCT-del$ denttdpitent was
encodi ng an anti body, said nucleic acid se uences

examu@é.qsglgﬁa?ql lepelés(lmeé%i &ieshy selagadshurpan nadypFPég Trpells to
charac@ﬂ%%?)%%?O%tlf(?%g%& ﬁﬁdé%é"r c]%g I?{?g% [?i e8! (19840 Pinsfected

chai ns Sul
humangantt-7§ idukemicsODU+ I’I‘uodlblllm &) @Xsehmnsfestedh aviebrpblasmheuss L-cells
oper ab

ly Linke th t di regi.on, i d

o SR TS Ty B0 2B PR o s o
HoustdaPt 9 r@? hi¥mat hastesPetichilg anl PARMan! cfénaﬂﬁ& B&ls (DC) cultured in

particul ar enbodi nent, nucl’eic dcid nolecul es are used
the presenceof bwmamE.-4 and GM- CSF and differentiated from isolated CD14+
monocytes. The buffy coat fraction of blood collected from healthy adult individuals served
as a source of human naive T-cells isolated by magnetic depletion (CD4+, CD45RA+,
CD45RO0- and CD14- phenotype); as a source of CD11¢" dendritic cells (DCs) isolated by
cell sorting; or as a source of isolated CD14+ monocytes that were differentiated into

immature DCs.
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anti body codi ng sequences and any ot her desired

sequences are flanked by regions that pronote
whorssiiagoaus reconbi nation at a desired site i nPCHES2008/002498

genone thus providing for i ntrachronosomal expression

Eé & gop &0 odi ng nucleic acids (Koller, et al,
ro SA 86:8932 (1989); Zijlstra, et al,
hbtur 34 JﬁSF %é% I'n specific enbodinents, the
expressed anPib lecule is a singl e chain

002751 DRl OBl e TP 500 SERRGoe 8 o

in 96 wallgilaes with 5f ﬁ%&ﬂ&ﬁﬁ-@ﬂﬁ@l@ﬂ ,BOBibfencRt CAPEN 1 m@ﬂﬁﬁa}ﬂu CD28

Dellveﬁ§pof the nuclelc acids into a patlent may
mAbs ERHe?, Bip Bdescencas, G ntheasesenereofjaadiated (6%0(U¢G@ai 09<40L-

transfe@t)éfi) ?ﬁ@e‘?ls of uhﬂ&g@e%%cft—%eﬁscétda r%ho psg! lef(ﬁ(éﬁf Hgﬁ% ¥l¥/| I.S?ells) The

case S are

220 antlmw ABddtifled il Examplesd wercidded hﬂh&’ btgifningREithe assay to
transplanted into the patient. These two approaches

screen granfaegpjstic agbnbdefiped 95 indubition of GB45T-gsll Gytolyngegiease. The
assay &J&%B&éﬁe&tg%%ég@asrdg&&athg g&ﬁé btd %&gb gﬁéé ?ggitn'ménli] %ﬁfﬁ%}IQé&ln
Table Msemnexamplesofakee eqaedtntadivp tanm@ém A bsr{Bo6d87q)and B86) and

showed (Rah eI Bl AEACkIn e BEsenss U8 DRADL AT e eIy BESdgrcat least 10
times rﬁ’(ﬁre‘iﬂ 23{:198 MR/hBlRd ’PIELQBG{BQO ﬁ%/;r/rﬁ%ﬁféﬂ rci?dsﬁl'o@é"aéfﬁ/ﬁfe@ lin #presence

adm ni s ering I't sot hat t econe | ntracellular,
of untrensfectedoly-celis @@tpg&nl fesilhe? atef Brpd/md forlLat prodatten). The addition

o ES PSS B SO R e colgen e

cytoklr&ésﬁo@lictfdih% Qidkd ireﬁﬂxﬁlsmfmél{xﬁffemon@%@ inhi®ite&€ 88 %YBNIL-2 and
Biolistic, Dupont), or coating wth |ipids or

92% ofli-13 eyipkine @mdy@épm ot the bighestnearentrating (hapdp 8k From the 220 anti-
Ox40 FGARSULA c‘iQnés'th%qu%srgB&%%ha G%Q%Fﬁfoﬁ'o?i Pdnd ] IL:13 gytokine
crocapsul e mnrsterin emin I
producaomame stdecrdd @ibtalmtkhmwm) to enter the nucl eus, by
admnistering it in linkage to a |ligand subject to
receptor-nedi ated endocytosis (see, e.g., Wi, et ah, J
Bi ol Chem 262: 4429 (1987)) (which can be used to
target cell types specifically expressing the
receptors), etc. In another enbodi nent, nucleic
aci d-ligand conpl exes can be fornmed in which the
i gand conprises a fusogenic viral peptide to disrupt
endosones, allow ng the nucleic acid to avoid
| ysosomal degradation. In yet another enbodi nent, the
nucl eic acid can be targeted in vivo for cell specific
upt ake and expression, by targeting a specific
receptor (see, e.g., PCT Publications WO 92/06180; WO
92/ 22635; W92/ 20316; WDO3/14188, WD 93/20221).
Alternatively, the nucleic acid can be introduced
intracellularly and incorporated within host cell DNA
for expression, by honol ogous
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reconbi nation (Koller, et ah, Proc Natl Acad Sci USA
86:8932 (1989); Zijlstra, et ah, Nature 342:435

WO 2®8Ad9116 [ 00253] I n a specific enbodi ment, viPet/US2008/002498

TABLE 3

vectors that contain nucleic acid sequences encodi ng
an anti body of the invention are used. For exanple, a
retroviral vector can be used (see MIller, et ah, Meth
Enzynol 217:581 (1993)). These retroviral vectors
contain the conmponents necessary for the correct
packagi ng of the viral genone and integration into the
host cell DNA. The nucleic acid sequences encodi ng the
anti body to be used in gene therapy are cloned into

gne or ngre Veqi gL, [Which facilitate the delivery of
tihe gene intcglﬁigme,ﬁ_{. More detail about retroviral
vectors dan pEITQUHT|H Boesen, et ah, Bi ot her apy
§: 291 (1994), Wai|gl)«d€9cri bes the use of a retrovira
vect or tc\odan\fé}\dEe?nrdrl gene to hematopoietic stem
del I's in |8 ¢gT [TQ aKg |t he stemcel s nore resistant
tjo chenot heraE)S @|BHei|references illustrating the use
df retroyirall\eqiardiin gene therapy are: C owes, et
gh, J CHp Inyegs|98=444 (1994); Kiem et ah, Bl ood
43: 1467 (11994%|=981|{RhRY, et ah, Human Gene Therapy
4.129 (1993); ang @& man, et ah, Curr Opin Gen and
Dev 3:1 10 (1&£§9V?E$§554] Adenovi ruses may al so be
Used in the ptBsef|N|Aenti on. Adenoviruses are
gspeci al lly atitaqti|wg—vehicles in the present
inventiorujngfélkwgfﬁ}g antibodies to respiratory
egt’:’heliag enfoyiTiugey naturally infect respiratory
dfl thel i 4. COihee |edi%et|s for adenovirusbased delivery
gysens are I[y&| " IfH& Icentral nervous system
gad@t hel ijal gellbkdg|aneh|nuscl e. Adenovi ruses have the
a&&?ﬁtage of (Bef& |&HRYbl e of infecting non-dividing
q&t s, Kazargky, Jetfgig| Curr Opin Gen Dev 3:499 (1993)
gresent 4 re»&fmxof_agénovirus-based gene t herapy.
Bout, et |ah, AR Therapy 5:3 (1994)
denonstrat ed |t he {uge |ef| adenovirus vectors to transfer
denes to |the|tgBRi4|& |6ty epithelia of rhesus nonkeys.
Qt her i ngiprrey gfJtiiejuse of adenoviruses in gene
tlher apy gan fe |fqui|&|4] Rosenfeld, et ah, Science
252: 431 (1991 |'Rogenfyl d, et ah, Cell 68:143 (1992);
Nastrangel i, |etedal|a) @ in I nvest 91:225 (1993); PCT
Rubl i catijon WA TUAEA&| Wang, et ah, Gene Therapy
2:775 (1995 Adgng=gsgoci ated virus (AAV) has al so
Heen proposedd| |48 <|n gene therapy (Walsh, et ah,
Froc Soc |Exg |80l NEY A04: 289 (1993); U.S. Pat. Nos.
g, 436, 1467 &{632|618;|vdnd 6, 642, 051). [00255] Anot her
gpproach [to gen&|fh& &y invol ves transferring a gene
t[o &pii% rtigsyejcyttijure by such net hods as
gkegt rogor atijon, |lifpgf gction, cal ci um phosphate
peisat e |t r ansfleqejjoS(or viral infection. Usually,
t|keTret kod of| tjeamgfgr=|i ncl udes the transfer of a
F .
< +
SE& S
gl |=
£
o 8?%%@ e
g ZT|l&5n|Sn
2 8|8|lg Mo
The=1[S]N —
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sel ectable marker to the cells. The cells are then

pl aced under selection to isolate those cells that
whawe/10aken up and are expressing the transferpPerUusmng002498

Those cells are then delivered to a patient. [00256]

In this enbodi nent, the nucleic acid is introduced

i@to anNGiok o4 _ceho Adpinistration in vivo of the
TﬁanTRRNJ;Tﬁn#‘Ti? Such introduction can be

l"“”“@"” I'In%?’ef Bk BRAOTBL ARl BRUF B LR Bkon LR LiElng

productibsthé D@ aiti-QXK40 mirde twepd fulictibnally\scfedhedfor their ablhty to inhibit
bact eri ophage .vector contai ning the nucleic acid
cytokineRiadwios, probfaratiors B to @HPW@F?@BHE dimas 1Yk E-cells. Naive
human'CI94'ST REis %‘éﬂ?&iﬂeh ‘ffS%‘EIIh% %%Q{%Fr{ [§1b0d from healthy adult
spheroplast fusion, TErous. t ec ni ques ar e Rnowa
voluntéens (Grdf Eoast ﬂhgldnthldmtiIGBﬂltmI Houstad, TDOrsinga @&mﬁSrchaIIymvallable

I ffl ah, h I
naive C%%;I 'Egg S @P%@B\h&%nw 1ogaﬁekmrﬁ, %& qI*:I %sggedglagve human
CD4" ’f-I‘:gI%govereQChVﬁed erfvaﬁgmthﬁﬁl éﬁBQ@I&I%g%@ Bncﬁ@fén&@ﬁyc% and 1

used i n accordance t he pr esent I nventi on,
pg/ml WBGD(Z@MM@E%ZI%@QMQCdSMbpMDEBemn of irradiated OX40L-

hysi ol.ogi cal t f th I
o3 BB Sl B RR SRL SO R R e
seven ddy8 0§ Elﬁfur@fnaI\IéeCDklt Teiedls Q@ti\iitédQnttﬁI@pr%%dce of OX4DR! trdrRfectants

nucleic acid is exgre55|ble by the cell and preferably

producp pf leass|18 tiaprs resaglbskamsl K- b3 thanglid dioke primge iy the [poerac of L-

cells (F-Ig.?re IZEtSE \)I/élggf; é}gﬁlgl ?q?lgétlgrE\Izvgx\'sﬁnﬁ?aa%u{Jeﬁ usgllgtaneéﬁ%A Rit Hom

R&D S?@téﬂm(l\ﬂﬁﬂéapbl@ MNYeIThs cles fdso ﬁn’@ﬁf@ite@ fHueh infors irefhe@Presence of
progenitor cells) are preferably adm ni stered

0X40 FQT?W&VI?H% 3% showrhia Eigwisry)- &pr Eighres 2eand; X ithm@nen 3quage eepresents

e t e
naive (%g,etgg g) pehl T} Iaﬁ%lg ?T?IIIIE%%ESGI{ \ﬁegégﬁle itH JI)Itnrt]rBl E-eC%IaI?’t ISShd Triangles
represgn0BB6 wltlﬁm“lIesCDA&mndmxmlaLmeﬁk éo(hdaﬁ.q'udres acpresent 2C4 (Isotype

Controlgeft Belve S aal) QR ARE -5 e R PE e 5 R frelevant

mAb chhttdltwith EQV@QWH%H@X@@JLSG&I@CIOI: helial cells,
kerati nocytes, fibroblasts, nuscle cells, hepatocytes

[00277h] 0Addiisin|of agGEIX4@ NTAY Bk hothy cakyreBhihitghesdgkios release (Figure

2),cel AR GBEBE SEpaR e Hieb it ing SERuRRsh e n primed

CD4" Plolgey dodipaced tbszc4&@@-r5u9@ahte<nstremémpm etic stemor
progenltor cells, e.g., as obtained from bone marrow,

unmbi lical cord bIood, perlpheral bl ood, fetal Iiver,
etc. [00259] In a one enbodi nent, the ceII used for
gene therapy is autologous to the patient. Nucleic
aci d sequences encodi ng an anti body of the present
invention are introduced into the cells such that they
are expressible by the cells or their progeny, and the
reconbi nant cells are
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was@d/10Any st em and/ or progenitor cells whi ch Be@nubm08/002498

TABLE 4

then adm nistered in vivo for therapeutic effect. In a
specific enbodi nent, stem or progenitor cells are

i solated and naintained in vitro can potentially be
used in accordance with this enbodi nent of the present
invention (see e.g. PCT Publication WO 94/08598;
Stenple, et ai, Cell 7 1:973 (1992); Rheinwald, Meth
Cell Bio 21A:229 (1980); Pittelkow, et al, Mayo Cinic
Proc 61:771 (1986)). 6. EXAMPLES [00260] This

i nvention can be further illustrated by the foll ow ng
exanpl es of preferred enbodi ments thereof, although it
wi |l be understood that these exanples are included
merely for purposes of illustration and are not
intended to limt the scope of the invention unless

ot herwi se specifically indicated. EXAMPLE 1:
PREPARATI ON OF A HUMAN OX40/ FC | MMUNOGEN [ 00261] Two
forms of the OX40 receptor were used as i nmunogens to
generate antagoni st anti-0Ox40 anti bodi es of the
ptinvention. The first was the sol uble form of
urmman @X40 |recept or expressed as fusion protein

i §i ng |lhymgn Fcg | and the extracellul ar domain

eg nycljeoti de residues 105 to 627 of SEQ ID

N sdednd formwas a cell-based i nmunogen

Y fHe'|full I ength OX40 expressed on the

C§ stlagly transfected nouse fi brobl ast

l g. 0262] The sol uble form of OX40 was cl oned
O |cDNA cl one isolated from TCR-acti vat ed

¢ -gel|ls. The two prinmers used to generate

| one were: (1) a sense prinmer having the
ence cccaagctttaccccagcaacgaccggtgctgce
containing a Hindlll site, and (2) an

-

tihe

3 clEhiidizo
3 OsiEval @6
o oolb:
X PG
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poffrges
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mer havi ng the nucl eoti de sequence
t gcacgggccgggtgg (SEQ I D NGO 4)

Xhol site in frame with human Fcg | .
540 bp PCR fragment was subcloned into a
avai | abl e vector that contained a

ont di i n
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A8l peptide sequence at the 5 end and a
RumanFdg ggence (hi nge and constant regi ons CH2
and (H3) @? 3 end. The constructs conposition was
gonf i|r med sgquenci ng. [00263] For transient
gxprgssi g 40/ Fcg | DNA was transfected into
293T-|cql | mMi t rogen, Carlsbad, CA) by Lipofectam ne
2000 |(( 1{nV ¢n, Carlsbad, CA) according to the
manufladt y protocol. At 72 hours
gost -it rjar on, culture supernatants from
tir angf g I's were collected for purification
St abl|e on of OX40/ Fcg I was al so

Naive CD4+ T-cells + OX40L L-@lls AT D pe/ml). L o< 3 2 2 32,3

Naive CD4+ T-cells + OX40L L-GElIR “BE6(20 jig/ml¥. —
Naive CD4+ T-cells + OX40L L-d8lIREI®

Naive CD4+ T-cells + OX40L L-cEIIS,

Naive CD4+ T-cells + L-cells
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established in a 293T-cell line. To confirm

expression, culture supernatants were anal yzed by
waoeoasumidodecyl sul fate pol yacryl am de gel PCT/US2008/002498

el ectrophoresis (SDS-PAGE). The separated proteins

were transferred to nitrocel |l ul ose nenbrane and

= b

wﬂZ?&i’ﬂm ks st coninahs Gt ewng{’*ﬁ?@@meoﬁ%ﬂ%@é%@ape fubsets of

T- cells'—tﬁ@t%@ﬁ@ﬂiﬁe%%y M@l?% RMéprodiftion pRSIIE.NTILDOIUERES Ih¥ifferentiation
proteins were identified on fil musing enhanced

of Thl selsrwhiehi melstyemoéuwelfélct prhlL(-Rj andcaze rdapcmib.ip dor domjrolling cell-

Ox40/ Fc dwthap t Aafflnl
mediatE§ ity fud Bioo Bt heran e kI Cetliis? el G Tocelts
toward Th RBAS G/hlb%fxﬁzﬁﬁ@cbrﬁ@hderlﬁ 4 RROL-5 éfld 8fe regidn¥ibldfok AR control of
cell culture supernat ant to the colum, the resin was
humorgleweunity and anhpnBaNmatasy yesponses! Lo ans+QX48 mabssBd0 and B66

e T ) R L S 2300005 S0 4201

ability m bloek pﬁ)llfai’ﬁeowlvfahaim@ﬁﬁé &l¢wse WED dosb uh@dwmiﬂ}g
05 Msodiumcitrate, 15 M sodi um chl oride (pH 3.0).
converfeéﬂpavs@anw | SPEIRSISiNg thSare tegmns OﬁFWPBﬁ%P?TF%trﬁ“t‘bOdy
and huhd3f c@ﬁgtéuﬁ'rgé’loﬁ@ Ao @L NS 6 ?ACF ﬁﬁof(m@?{v@r urchased from
anal yzed DS- PAGE. The purlty of the protel nsp
BD Blem&lnyzsedlﬁby CoormSS| e Blue staining and the identi ty
of the proteins by Western i mmunobl otting usi ng goat
apti - n, 1gG (Fc) antibody (Sigma, St Louis, M) and
g‘g'at n OX40 anti body (R&D Syst ens,

TR A R T
using d Iﬁﬂég &sbﬁ%n%ﬁ%}(gﬁﬁbd&@s The QE‘l@sdw&reqmmed for 7 days to

TCR-acti vated hu |s. The two priners used

induce\gd h¢- oytaloing prasiuring poefillgasngong/m antir& PR E8i Hpg/ml anti-CD28

q f. t t cgac
ccozs PR3 LR BAARAE L SARSRAI AR08 1R
suppleﬁl)anteahﬂt}f S5 hig/hil D- 1RGtdkimoarck "M@Sceﬂ’s oredodivi@ith ahtitCD3 and
comerci ally avail able vector and stably transfect

ed
anti- CIP%$ BLARSUB éha presasee Bf %quat?cb@?@ﬁé teapsfestedilope &ﬁformagqmal L-cells
at the Ijaﬁé{ ?14 g, %ﬁlglvepélb@f thgll (?%%@Eé tlﬁm’g%tg%' &81lelasek§ ‘fi‘l’?eeglrvwal

cells were | W
of Thl lﬁfen@r Gdlnm@hbbvnb@weﬁtaaselmthd ahmAeI( dﬂ]ﬂ)lkbce:llsqmsltlve for annexin

stamm'ganjI 163%%3%? Itgctfnbl ; r %d%t ?&%60 %*ﬁq)gegmmng of the co-
culture%ﬁ&l%@i] cMRRARS| ER éﬁr%Q/QE Ok46 B@stﬁﬂll%rﬁal%feases IFN-y

Fcg i mmunogen was conbined with Freund' s adj uvant
producgion zyxd thechdddrminmfdGérighibited itpprasiugtioreiska dosd dapendencmanner
(Table%ﬁhrl an, Houston, Tex.) in three subcutaneous _

i'nj ections foll owed by one intraperitoneal injection

Nm

(W t hout
TABLE 5
Th1 Survival (%)

Naive CD4" T-cells + L-cells 52.6
Naive CD4" T-cells + OX40L L-cells 65.9
Naive CD4" T-cells + OX40L L-cells + B66 (0.2 pg/ml) 58.4
Naive CD4" T-cells + OX40L L-cells + B66 (2 pg/ml) 55.9
Naive CD4" T-cells + OX40L L-cells + B66 (20 pg/ml) 53.2
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adjuvant) at 7-day intervals. Three days after the
final injection, the splenocytes of immunized mce
wowees/1baised wi th nurine nyel oma SP2/0 cel | s aceoOr/ds1wgs/002498

to the nethod of Goth and Schei degger (J | nmunol

Met hods, 1980) as descri bed bel ow. [00266] For the

cel | - basedi mmunogen, 3x1 06 gamma-irradi at ed

OX40-stably transfected L-cells were adm nistered to
TABL® &- week-old A/J mice (Harlan, Houston, Tex.) by three

subcut aneous injections in PBS foll owed by one

intraperitoneal injection al IFNJQCon8{sym®) §- ThE®en:3)

Thi ceggys arter the Tinal 1njectfon, tmgé}@l enocyt es 01T2§ 0

oo

Thil ce'llgl-p't' éﬂ:‘su mCe V\Bf [S] TUSEO Ln ﬂUf 9‘3g 4Hy€I OT1 bl DI"(QG?7

Thi oS 1 OXA0L, LGOS oot o LPOe it fUTren PEVEIR

Thl Ceyér"logf\g@pgr&qﬂéﬁgg%@? prepafed f beshe §5| '(—:ens A346

pg/mi vmini zed mice and used forlfusion with i rtalized

Thl ceflp 2/@Xff)le Lorells deB&(Y 1ig/mihe| rati ol 10498 using a 1417

Th1 celisiHQXH@L Lusllor BeE(O, ngiol)y Bt hyl eniéagléycol (M W 3#60)

(Kodak, Rochester, NY) and 5% di net hyl sul foxide
(B gnmerhBAs is, M) to forma hybridoma cells
(Godi ng, Monocl onal Anti bodi es: Principles and

[002807r aEtuinf@ na\eaCDAT T-cRIeSere BHlalad dBstribd®88dve. Afic¥elld Qere

days, the hybridoma cell lines were cultured in

prlmedsﬁ9ri? Agyetor e&JThZJPEOkW‘&UéIWPﬁWﬂ{SmM rg/eyjanti-CD3 1
ly..cont ai ned .
vl {LETRR e g Bk BN AR e B ki mecim synplgmented

with 50 Ag/liIDR BitélEné herhglceis Wef-&raﬁthifédi With afi-ODBeandiniS€D28 mAbs in
immortalized cells. From 2 fusionexperinents 24,000

the prepense of preasiatedrOR4RL Fansfactad Lphieer nastnsaldpeelisrs dhe matio 1:4 (L-
cells/nglvé gﬂ)ﬁ f"If hé:lis mfiu%/ Ogélt?%g Hltlﬁfl mlr@ase“[hg Igullvﬁya? H£\:Fh2 effector

tion o Wer e Sensi
cells asnihdmurby E&l@ﬂbﬂsEnBtheSﬁiREENbeGDﬂUBelNﬁAﬁWl ol arfNsX i @imfh@

80068 The cul ture min which t
(Flgurﬁhﬁ}'\g ﬁt? ltto[éw énw]é?%‘*@ ) aferasegé@éfd' FS?gllflﬁ'@gO the co-culture

C R
oSt PRI 4Tk OO Tl AL 2

(Figurd§) daridecyiokiing prodectiosl dfd LvadFi 1gitm: 6W1andem By (Rigure®B) in a dose

d qdﬂf-.{ﬁ’ﬁr ent approaches: FMAT, ELISA, and flow cytonetry

epenge dsay. A FMAT Screening [00269] Using the FMAT
approach, 220 hybridoma cell |ines secreting nouse

ant i hpm%g mAbs were identified by their strong
reactivity wmth OX40-transiently transfected Lcells,
[00281*]’Ut ANgiqud $ubseTRE - slls painsddast 16l pheseifdel oT-ILAB ik chif4&terized by the

i doma supernatants were screened using FMAT

produceﬁg obYig and prrsiadlydntolved insthapathagenssiatof oentain shiomirye
mﬂamgxaf_%\xl'\g ?ﬁgér%e%?/g?%e?é ?ﬁla lha%] H%gﬁsﬁ%f%% tﬁétgﬁ{ﬁzc%gg p ééssgntaa completely
separate lineage of CD4" T-cells that diverge early from Th1 and Th2 lineages and is
antagonized by the cytokines and signaling pathways that govern the development of Th1 and
Th2 cells. Th17 T-cells were primed to study the effect of OX40 costimulation and the
ability of the antagonistic anti-OX40 mAbs to inhibit Th17 differentiation.

[00282] Naive CD4" T-cells were isolated from buffy coat as described in Example
4(B)(2). These cells were primed for 7 days in the presence of 100 ng/ml of IL-23 cytokine

(R&D, Minneapolis, MN), 20 ng/ml each of hIL-6 and hTGFB1, 5 pg/ml of pre-coated anti-
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OX40 antigen were incubated with 5 ml of anti-0Ox40
hybri doma supernatant and fl uorescently-1labeled wth

w@ye08Aeqamng ugat ed goat anti-nouse | gG Fcg anti bpdi/@s2008/002498

(Jackson Laboratories, PA) that were diluted to 0.125

CD3 (G Bl HSSIGRS P o DB B SR BRI it cac
of anti-§i4 (elP¥(250)2) iaad aﬁamaBNs,t @07).Cihe prithed ceisdvere washd@bhdesub-
| ow show t E?t cl ones B24 and B39 have conparabl e

cultureg 91, R gddiygna

AR Wk patidD T et an4i-CDR8 nphbsIa the preseiics §f

1rrad1atL:9 Afd(}leP TR iﬁ -cefit 8f fafggnt?ﬁ: wend at%éa{]at?ﬁ i Li\lg.cgells(/%alve CD4*

RosKki Denmar wer e coat ed over

T-cellspXB fikbgirig QX460 gbsmhdll)m@r thraugh @Mﬂl@lﬂ-lﬁﬁf@lsl T PAcells proliferate 4 —

fold as s R o BANTE TiBe abisnet B XA

0X40 iAW A anBSPHhiBHe8 Th 1 grmfeﬁtlom@a b
was added and i ncubat ed hour

TABL#

aporatorl es, PA) was added for 1 hour
he presence of bound anti-OX40 anti body.

a one our

X48h- Cé’ﬁté‘e}llﬁilen Anti-

After
(Table i)t h 0. 05% TWEEN(r) - PBS, approximately 0.2 ng of

HRP- goat anti nouse |1 gG Fcg (Jackson | munoResear ch
at RT to detect

anl

our MBS es

100 m of

added to each well for 30 m nutes an)d ?WMQ
st onned hy nddlng 50 of 0O 2MH S h

I \JII vvu.o

At i on TS

anfn:$ e_pllates

Th17 clls & in i cropl at e rl8982r

2592.6

Th17 celiot €XAMrLDells ces, CA). Qut of 24,000 6603557 220 G2

Th17 celbs O3e40EdL wels tilscaypyContsT (20 gml) SA.  Repmoesent at 56898

Th17 c6id 8 0X401ePREHSd A0 (Dabl@ml) TABLE 1 C 7617w Cyioneérne

Th17 coftd FOXATL LAY TIAT0NG (& HPOSi T Ve nTyDrhG‘ﬁﬁaﬁ ST C8AFYS

Th17 s + OX4gTE- il PATERE @Ry LeSt el by Tipm Tyt ometToys g
Th17 cglls + OXAQL rq:,qﬂgﬁﬂ 6640-20TMD” a0 bk :d% ST 10667.1
Th17 ceﬁ.sﬁsh?iﬂ%l el # BGO6 (2 edmbn; | y | abelled_B|38.0 5492.6

Th17 cpilsTEOXAM L ywelsi+ Bsg CAng/mbouse | G chl&h?tﬁ dbody 956.4

(Jackson Laboratories, PA). The data presented in

v 35S 5B BT PSS S ity 17 sriva
(68% v@y@r%}i O[s SHIRRACER @ val &Mllﬁtehw?aﬁaloﬁn@ mA&eA?#Qnd B66 in
anti-OX40 mAbs identified in Tablés 1 and 2,

dose depgndentrepmnepJablel®nes B2, B24, B36, B37,

t he

and B39

showed positive binding to OX40L L-cells but not to
TABLgrgransf ected L-cells. B- 17 was rejected because it

not show binding to OX40L L-cells.

Th-17 Survival (%)

Th17 cells + L-cells 68.4
Th17 cells + OX40L L-cells 84.3
Th17 cells + OX40L L-cells + Isotype Control (20 pg/ml) 84.3
Th17 cells + OX40L L-cells + A10 (0.2 pg/ml) 80.7
Th17 cells + OX40L L-cells + A10 (2 pg/ml) 72.3
Th17 cells + OX40L L-cells + A10 (20 pg/ml) 70.7
Th17 cells + OX40L L-cells + B66 (0.2 pg/ml) 77.0
Th17 cells + OX40L L-cells + B66 (2 ug/ml) 74.1
Th17 cells + OX40L L-cells + B66 (20 pg/ml) 67.3

[00284] By evaluating the intracellular expression of the protein Survivin, which is an

inhibitor of apoptosis and a potential target of OX40 protein, the OX40 stimulation enhanced
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EXAMPLE 4: | NI TI AL CHARACTERI ZATI ON OF ANTAGONI ST
ANTI - OX40 MABS [00273] After identifying the 220

whylsildkanas t hat produce anti bodi es specific tBCTURENS/002498
Ox40, the clones were subcloned by limting dilution

its expREAEE AR nRNtL AL B, & %31?{"1{ B! Bgﬁggfopygbsgmo and B66 in

adoseés@ﬁeaﬂtcmamessrauwg)w 103 (1986)) The 220 anti - Ox40
MAb secreted by the subclones were purified fromthe

cul ture nedi um by conventional purification procedures

TABLﬁgﬁng protein A-Sepharose. A Cell Line Preparation
rnnouu The influence of OX4Q0 costimilation on human

CD4+ T-cell devel opment was exam ned LisSweyigpesprpsion (%)

Th17 celd$ +4.-¢dllses and fresh i sol ated human pai ve CD419.2

Th17 céHeelOX40IoL aletg act eri ze the 220 anti - OX40 mAbs4d nder s

Th17 céNes ©XAIL LldeNss Ibdtopdidestrol (DD DD tfanstect egs human

Th17 cEHE + OPB0CERRI ¢ AP0 TpgRll] TThe, (21 343
Th17 el e OX40L Ercelly FAT0 D o Vorg—dun 4
Thl7 ¢ J b-'c- Q@; et ]4rpﬁll$‘ir‘$~ &,icl"'gyrg Houston TY% / Q\ ri\%ﬁimn

Th17 Cé S/?ﬁ QL ]F'CPHFI" 8662(9(?- lﬁﬂml)ﬁurmn :'ipnd | t| r mal 4542( DC)

Th17 cells + @40l h-ceHe +H66s@nt@mbf human | L-4 and G 2&F and

Th17 cdil§ + €641l hicels frrBfa (26 plgahBd CD14+ nopnocytes. 2Ah2

buffy coat fraction of blood coIIected from heal thy
ult individuals served as source of human najve

[002851‘ c@pn@aregidp dihd primedrsdlnet il 1:7 ed}si sbpwed %mﬁ&amhcb@mevels of
3
1-17 089 SR DR, RS APl GG Sy

with ireadianed OX40L transfcated d.-EdMkbt pamnmt ﬁﬁls,tthaﬂ"h\l@ K:ells produced
di f rent| ted into i mmt uncti onal As S .
significant |qyis pg 1243&9 1[‘?)@2?@5’}36 45%’9%% \gh PAIRaRd g1 i grimed
cells. Tﬁg IfEm grtogg@t\%mt wﬁﬁnlh?od%@ rbg rﬁifrhéﬁéjarftpbxzm MARYE A103ndB66 in a
dose d@)eodwmmmgr @apleay) cmmpgx‘ewh to &lmet lsot@p)@ Sormttﬂ;GX -£26C2, BD
Bi oscences, CA) in the presence of irradiated (6800
cGray) Ox40Ltransfected L-cells or untransfected
L-cells at a ratio of 4:1 (OX40-Hut78 cells/ L-cells).
The 220 anti-OX40 mAbs identified in Exanple 3 were
added at the beginning of the assay to screen for
antagonistic activity defined as inhibition of CD4+
T-cell cytokine release. The assay was repeated three
times using the sanme protocol. The experi nment
sunmari zed in Table 3 is an exanple of three
representative anti-0OxX40 mAbs (B66, B76, and B86) and
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showed that T-cells activated in the presence of OX40L
transfected cells produced at |least 10 tines nore |L-2

WO 2@8/1pgyhert ) and IL- 13 (620 pg/ M) than did tPOBFES2008/002498

TABLE 10

activated in the presence of untransfected L-cells (22
pg/m for IL-2 and 70 pg/m for IL- 13 production).
The addition of purified anti-OX40 mAbs B66 and B76 to
the cell culture blocked Hut-78 CD4+ T-cell line

cyt oki ne production in a dose responsive manner. Cl one
B66 inhibited 88 % of IL-2 and 92% of IL- 13 cytokine

p-qdueti-gr—rat—tha—-hi-ghesty concentration (Table 3).
Hram the |20 janti|- |O44Q nAb tested, 10 clones show ng
mor& tham e imhrgee o jof 1L-2 and IL- 13 cyt oki ne
Ar qdUE{IgT |ma Y 5 ENELf Y |(dat a not shown) . TABLE 3C.
Nailve CD4+ |[T-icgl Il Asslay| [100276] In order to block OX40
dadti myl atijonq qf {T-[cel || proliferation and cytoki ne
p&@&ti an,| tthg 220 ant|i -|OX40 mAbs were functionally
qcrieermek |for et | [sbit|ivtly to inhibit cytokine
prcﬂygﬁtﬁ A PRI |en, and to i nduce apoptosis in
Hurman~¢D4+ |T-[cql I|s.| Naijve human CD4+ T-cells were
ilsql"at ad |f rlom tlhg Qufffy| cloat of human bl ood from
hegrthy gdyr i voljuntgerls |( Gul f Coast Regi onal Bl ood
Cent ey silane |1 lusiviig a commerci ally avail abl e
rai%':(‘ 'gg’ﬁegﬁs@l&tﬁ;on kit (MItenyi Biotec,
Aulur ;] "CA)|.” [ThE|TSol |t [€Y nai ve human CD4+ T-cells
vierie—agthvat-ed—rwit m. anti-CD3 (OKT3, BD
Bi gsci engeg, |C4) |and |1 rrgrm anti - CD28 mAbs (CD28. 2,
BB |B=pgcijencds,| GA)| ijn the presence of irradiated
C)§O riansflect ed |L-icell I|s for parental L-cells at the
rddli @qf (L& |(d—ells/drye CDA+ T-cells). After seven
days of o |bUre s Iebive A+ T-cel |'s activated in the
Ar gsgha& %M@L& @rﬁg, ctants produced at |east 10
t|i mes- norle |l “Aand TIC-| 18 than did those primed in
t|he E{esence of| Lcell Ils  gure 2). Levels of cytokine
gr gdect|i gn (wer € neasuyr using an ELI SA-kit from R&D
Syst eng (M |nneapal ils, The cells also proliferated
nugh ngr¢ i[n [The |priese of OX40 co-stinulation as
shgwn i|n |Fijlgureg 3) .| Ho gures 2 and 3 : the Open
Squar e |r gpriesieqt s|_nakV D4; the Open Triangle
rlegr esgnt|s [paies @M Eh control L-cells; Solid
Trilangl|es r%lr@ @@% th nave CD4+ and OX40L
- gel I §; (Sal dcj RIS resent 2C4 (lsotype Control)
wi tlh ngve C@Iva-nd;@z% | -cells; and Solid G rcles
rlegr esgnt C%%@i—l‘lﬁ\%h\% t mAb control with nave CD4+
and ox4ou- LEHH IS = |FDERIM] Addition of anti-OX40 mAb
B6G to |t Nex|calld|usienlisikeobt ed cyt oki ne rel ease (Figure
2),| cel|l |y &g 63389 gure 3), and induced
apgpt osiws,_'gma]%g@_@lep ent manner in primed CD4+
T-del | sﬁ&ggaﬂwgm or G3-519 controls (Table
4) .|TABLE %x‘x%%ﬁ@ HER CHARACTERI ZATI ON OF
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SELECTED ANTAGONI ST ANTI - OX40 MABS [ 00278] Cytoki nes

can control the differentiation of naive CD4+ T-cells
wa@e@atipgige subsets of T-cells that are defi ned PYT/URE08/002498

cyt oki ne production profile. IL- 12 drives the

di fferentiation of Thl cells which mainly produce

IllfN-g gﬂ% th ﬁ’an 51'9 are responsible for controlling
cel | ty and pro-inflamatory responses
toozsie);.; FRERRFR SFRIERNNE FREGALNGR) BRe I ET Wt chEatRytogines

IL-2 arfdJ]iL-l h&oﬁﬂdﬁtﬂ&/@ﬂed blumal D4 T-cemeinithy pRBéhce of 0X40 costimulation
anti-inflammatory r a40onses Two anti-Ox40 mAbs, Al O

was cogpgredde cepmezeiabanti-@maOrmatibedyt L 116 @I&Ba@ﬁc@mpeza&and pse, CA) using
the SMH%HSI&JC%F{“%B%CEQ{J%S?)HIS@Q }o});ntb%s toklre ﬁr%u g%ﬁ btonkl OIQ was not

statisticatlyetifferenfifiomiahs corthg yintiesdy (Sk¢ BigueoNy elémd, the aatibody appeared
chimerjc formconprising the variabl e regions of the

to be ngpsfinctiopal @ iy NA APHIIOANRALINIFHS 26T ant regi ons. Al |

comerci al antibodi es and cyt oki nes were purchased

from BX SVIqok snmﬁm%zﬂldﬁ lOFPANANTOB XD NN

nai ve CD4+ T-cells were isol ated fromthe buffy coat

(002879 ﬁrugﬁaclalc%efw ha&eéo#ﬂhk hesy %@lér‘& Fomwb ndHthe light
7? é ri me g

above. s were
chain Vlandbllceegfm KVL)a;ftrmmHeemmboMUbamgB@ﬁ mrkldeplctm m@lgurergll M-D.

Figure 10 pRgVigGh (1 Prip 4hid ERAREDSP o5 EENS SEy M looALle gy phymurine

antibodTBS{dev &4 REMEDR AL REudMceNo£520866hnd @-52 7 0¥ hPhiedQo Mhosen
The cells were cultured with anti-CD3 and anti - CD28

humanight chain tqm@lypeg@ﬁt@trhodnes relisED ¥ 40 @xagonists and teropesel with one

h 1
anothe%‘ 'ﬁ%s %e %ggegr %orppgrée | th Rhmdd %&jegtd% %glﬁﬂfﬂ?l sgyences available
in the plﬂb¢1lf: elafﬁBSseE h8ewdtiVdritatia Wﬁre-lihbd ahte at@ding®nl aSte@dplA¢)aiéluding
a decrease_in the nunber of CD4+ cells positive for
overallalﬁrr‘%% %mﬁﬂraCPwsnmw@ne)the frereeweards overall pmelngyesize of the

CDR, &0t Q?f‘%f?e éﬁ%ﬁg@%}n@ggh@g@bgﬁwg ré’sfulttf&e?lfo%%&ggﬂé Sptfthal

rralate I's surviva
humanaemplamjdseslhown imklscsenerce ahgmérﬁl‘tbequmnoﬁm,ancbhé@nmu heavy and

addi ti on of |nh|b|t d its production i
light ol sertEiees PR A FepersBi e Fgpan SRBII e Sodprpoes fepiciad indgure 124
and B. _’P@'c%ﬂ(%éfgﬂf"aé) eﬁl{ aﬁfﬂag§ véctbr W& dchsRectbd Ned ¥entfdPvhidh &thbifed the

variable regions of the murine A10 and the constant region of the human kappa chain and the
CHI part of human IgG.

[00288] In this case, more than one human framework template was used to design this
antibody. The human template chosen for the Vi chain was a combination of IGHV1-46 of
the subgroup V1 (Gene Bank Accession number X92343) and germ line IGHJ4 (Gene Bank
Accession Number J00256) (See Figure 12B). The human template chosen for the V| chain
was a combination of IGKV4-1 (Gene Bank Accession Number Z00023) and Germ line J
template IGHJ1 (Gene Bank Accession Number J00242) (See Figure 12A). Figure 12B
provides the amino acid sequence of the heavy chain variable region of the murine antibody
(derived from DNA sequence), its alignment with selected human germ line templates and
the sequence of the humanized variable region of A10(TH)hu336F. The numbering of the

amino acid sequence is done according to the method of Kabat. The murine CDRs from A10

279 -



Nai ve CD4+ T-cells + OX40L L-cells + B66 (0.2 ng/m)
58.4 Naive CD4+ T-cells + OX40L L-cells + B66 (2
worgioside1d®. O Nai ve CD4+ T-cells + OX40L L- cel | BCHURBIBS/002498
(20 mg/ M) 53.2TABLE 6 B. Th2 Assay [00280] Human
were g SH ?rel‘%DZth\xlr\g?xg%ﬂa%l V\Q&Se\"v&? jh%s ?équ@ﬁc}a Elllebt%gal %Q&%gr of amino
acid res'lmui’esoylthﬂ(frmﬁe\pm&dsl 87 nthe potalf minebemsnf agiro aragd fﬁsxdaxet diffesht

m antj-CD28, and 10 ny/, anti- | FN-
betweeﬁé‘&% angyth, smqrmsafpamw%gd%lnagé ﬁﬁn@ﬁmréadm a5e ggyained in
cells were cultured with
the ﬁaxﬂ%ﬁké&&than%%gﬂ?éfc{‘%gggzﬂ in the presence of
[00289] r r Seljuehexdcdd@gdison reamafedahae ainurirxcedntibody Bpédefared from A10 in

Lcellsatther 0 1:4 (Lcell av CD4+Tc_I .
only 4 iR 88 YargPia o ReTcs e dundloplRnelsp s imbample 4
above §1fofw%8ttl‘i’eft Bl Had Highe? THMUD Bi¥dRg 488 hRAEEnibhctibDRY. nqr({%%{f R amino
CD4+ cells positive for anneX| n starning (Figure 4).

acid ch’ﬂl&esam &66|wme trfcatedtin LIt GBRsany ate alahgB6 Boa the meuse germ line

seauent, 1 ks BB PR et et bSO o i engoed activity
of the B6A)| HbéwERIr] WRerPEDRIZT ikt kheSe bt tdied vaore gﬂﬂteﬁ)ﬂhﬁ&(é Rfman variable
productlon of IL2(F|gure 6A and IL-1 gure 6B)

framewogk,Befosseregedoponabyrandriwgsiberefare, lmwltﬂslgé@r fpo gscie]velwpment
hererlil USRS 0 EEHE BIJ EB1 D0 REERHAS g g

human Gatighla kdnyplate\o nvikd ai Hmlﬁdmezeﬂahﬁmm@ antagaristc Byt this'method, the
chronic inflammatory. di seases. Recent data ha
bmdmgj%ﬁﬁﬁﬁxtaflé@a@g?mattacmty of thehumanizsd ésl9polgcls r\’fﬂsé’t‘%F%Fed
+ T-cells that diverge early
relatwe?frag?néaéwl%ndaﬁr?gﬁﬁ‘%%nﬁ{()d ages and i s antagoni zed by the
cyt oki nes and Si gnal | ng pat hvvays t hat govern the
3 N ofcanti-ORN0CIdY by Bia( dre T-cells were
pri med to st udy t he effect of OX4O costimul ati on and
[00290f heFigord 13 showis the @4 Eigding stiidtyeol the @<dbingAnslecule compared to

i bit Thi di f tiat 00282], Naj ve .CD4+
the origing apyninedplecy o IR PeSalsh By R Saiensel e CHEghGDRY !
sequengé(éfmll@ 455}&p¥acem-gﬁf3§ﬁh€ @E‘I@L Vef 10 WitkRHe CORI 681866 telulted in
he presence o ng/mM of IL-23 cytokine (R&D,

mcreaSMi hn@a;g)aqtlszlty Mﬁl}he lzwnntglzqrd' Ad@aholetulinALOGT e 36K Bigure 15

ni of Bi,0sci.e
shows g Rl Fofic AZB MRS A1 oBit assa S REHE R T pompet
equallyeweld farfOXxmp.i - 1 L4 (MP4-25D2) and anti-1FN-g (B27). The
primed cells were washed and subcul tured for an
addi tigonal_ 3 da%/s with anti-CD3 and anti-CD28 mAbs in
the pr& [ CHARAL dERBANIQN SHS HAYIANIZER, | | o

or parental L C¥|A|PSIA€NT$M AJP(BHHU33GE ce| | s/ nave
CD4+
[00291]  Six variants of the humanized A10 candidate A10(TH)hu336F were screened

using a binding ELISA, cell-base binding assays and further functional assays demonstrating
their antagonistic activity. Two of the 6 humanized A10, the variants A10-D and F were
subjected to six functional assays.

[00292] The humanized variable regions described above were cloned into mammalian
expression vectors such that the humanized variable regions were fused in frame with human
constant regions when expressed. Additional humanized candidates were also cloned into

mammalian expression vectors to produce whole antibody for testing. These additional
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T-cells). By inducing OX40 costinul ati on through
OX40L-L-cells, Thl 7 cells proliferate 4 fold as

wa@oeowdntdds t o t he same cells cultured in the abBents200$/002498
OX40L costinulation. Anti- OX40 mAbs Al O and B66

canto B BLE Ty PLEY AT 20 o e AR FRETATEL (1 & ), e
humaniiemmmVIatégﬁlod Wath KavaOhurebéd34f dhaagdd fyord aksggale M) tohistidine
8% vs. 84% . This enhanced survival was

6
H®B .&qﬁ) Bh% 6‘@(%91 amthis vournt gemprigsthadHineEsid seqdenss
CPRNYERS VIR T g@
KASQ(gval uatelﬁtr?g tﬁrtgE I;Egglg ?ﬁl)’ ard é@ﬂr'r:e é@%l\%ﬁ%o XVH 5 geon

containBuf & muring ledeinzh(L) at sequenthal hultnbér w (Aahblp'IO:)iKabaﬁmﬂmﬂ)er 69).
otential target of Ox40 protejn, the OX40 stlrrul ation
Antibodigh WeE R Aressed. fy magmakian ?ﬂﬂ%méhm%@aat&zﬁrséew Rblgald - rable

12 shodgg tHeegdgﬁe'x%?pc}?gln 1a?(g%ﬁgtam°§}é x@k@@ﬁ@d %glsfé%]s %éoﬂ?psgaglélgle regions
of thes¢ hulﬁhxhlzgt candctlaﬂieslalssyell'l'&dl thd mueink yas#deergiaisgine piesaned in Figure
hi gher levels of IL-17 after 7 days of primng naive
14 CD4+ T-cells. After an additional co-culture of Thl7
with irradi ated OX40L transfected L-cells or parental

Table bkt cells, the Thl 7 cells produced significant |evels
of I1L-17 in the presence of OX40 costinul ation

Who@@KHﬁB&ﬂl 0 ThIK A¥ph WBfiabRI Candidetd S 111 Hat P aFibbRTANARIate
I@g}hplted by chimeric anti-0OX40 mAbs| Al O and B66 in a

UURT UCpP IUCIIL Tarm 1U culrpal CU LU I
i Sz‘t yﬁepc Ao ‘§LQ)L¢WT/\D{ E 10l 90D Llqu:l(})eL7O
Cofparisol (\S’N)f \/ nf anti-0X40 IMI‘QQL7Q 0

an@r’RGG t & i nhi bi®!0tHea (F 93%336 of cytaokines IAI—O7LZ'-Q’1d

I LD 13 from activatAt0 hGSH)CDA+ T-célls i Alhgmanized

pr €&sence of OX40 coAflDmd @N)on was copnpar ed10dumanized

cofnerci al anti - @40L@(THphd$36106 (BD Bi 03¢0 &0aRNIZEAN

Jose, CA) using the same protocol 1n Exanple 4(B)(2).
Table 122hi bi ti on of cytoki ne production by L106 was not
statistically different fromthe control antibody (See

TOUTRED TRV RN T-18118) BE(0 0 PRRTARE] 79 De
SamPlér;on 1 ngt)nfl\g a ([?\ill.le.f“j 5 qg |5Fi§)c§or i nt qonlxsti Cc
A actiWi3gy). HKAMEEE 6: HERANI 1AM e CF. 4AN ANTI 103820 NMAB

[ 00Z2fM4 The [pyolesi c ac 3g5 sequesees of sohe7 heagysoghal 1

B \
c VAT ANF TE .‘Fi@e'é Vi 3 TE T T LTy CHIaeTL ')"a”|9'35§ I
D Ei A1 1511% 40 e o ‘T mlu B6 S‘SI 7 0. I

1.25 1.51 €5 391 191e-4 |[8.48e-7 0.395
F 1.12 1.41 e5 474 1.58e-4 |7.53e-7 0.267

A. TCR-activated naive CD4+ T-cells Assay

[00293] Naive human CD4" T-cells were activated according to the same protocol
described in Example 4 (B)(2) above. After seven days of culture, naive CD4" T-cells
activated in the presence of OX40L produced at least 10 times more IL-2, IL-5 and IL-13 and
proliferated significantly more than did those primed in the presence of L-cells (Figure 8).
[00294] The humanized variants A10-D and A10-F inhibited cytokine release (IL-2/IL-
5/IL-13) and CD4+ T-cells proliferation to the same level as the murine parent and chimeric

forms of A10 as compared to an isotype control (Figure 8).
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Figure 12 provides the am no acid sequences of the
Iight chain variable region of nurine antibodies

w@ d@sitvdds f r om DNA sequence) of 252-B66 and 25PcFLf2008/002498
conpared to the chosen human Iight chain tenpl ate.

3£eé§§§;ﬁ§¥§§§%g§ OxX40 ant agoni sts and conpete

th e sequences were conpared W th
ntlbod S av in the . .

100295f) - e Ry RREt yBEN ARP L SR RIGF Bt fof el Bonistic

activitie® men@%%ge proligsrict &nd dyfslinlielasOYETRI prime@dt-&ells, Th2 primed
position within the framewor over al

T- cellsmﬁJ hdayaell%mztée presens ofbrediated OXMOL wansfateddlcelly errpagental L-
cells (§e@lt§?&o Oqgﬁ; Bel, ﬁggyl ded a result for choosing the
ate as shown in the sequence

[00296@I i glmdemrh lbaindﬁ&jmsﬁtlh@hamdn@é@vmtdmww antlAll 0-ghtnhibited the
sequences_and the respective human tenpl ate

producgera GEHcgsndéleLd Levtekings g cellipralifgration to thesampefagreepgphe

dy,
chimerl({ G A1 Fnd FEERmARS (FEATD HAUR oo A" 150 dontro
(Figurd %) constant region of the human kappa chain and the
I f h I 0028 l t hi : th
00297 AR o AT A Pce Vet S48 3501 ol
antagofifi¢ BRE 0n£@§vzﬁéﬂ@@4tl-emélﬁtt% 1%%?(%{%1 efr p}(t]ﬁer\éﬁoﬁ B&d Bytokine

was a conbi nation of |GHV e subgroup V
release((GeﬁeIIBén&ldAIécb@s(lbgumdﬁiber X92343) and germline

GEne Acc r._JO025 ee Figur .
100298) 5 e bR AR R iR ALY D ROk ERE st A58 Pt ot Gl thei
chimerfO4Hal rﬁ@ﬁde%ﬂ@XhWbs]m(o%ﬁ‘ €0 Borikarb eI s Siit@5bnNd AB@Vities on Th17
Z00023) and Germline J tenplate |Gl (Gene Bank

cell prdferation.dh- Nueielking prpzlpotor skce apapiosisp Resulty o skeowrpm Table

13 provi des the am no acid sequence of the heavy chain

" variable region of the nurine antibody (derived from

DNA sequence), its alignnent with selected human germ
l'ine tenpl ates and the sequence of the humani zed
vari abl e regi on of AL1O0(TH) hu336F. The nunbering of the
am no acid sequence is done according to the nethod of
Kabat. The nmurine CDRs from Al Onere grafted onto a
human vari able framework. In this sequence, the tota
nunber of amno acid residues in the framework is 87,
the total nunber of amino acid residues different
bet ween the human and the nmurine framework is 21, and
no nmurine residues are retained in the framework of
t he humani zed heavy chain. [00289] Sequence conpari son
reveal ed that nurine anti body B66 differed fromAl 0
inonly 4 amno acids in the variable sequence, but
functional analysis discussed in Exanple 4 above
showed that B66 had hi gher OX40 bi ndi ng and ant agoni st
activity. Two of the am no acid changes in B66 were
| ocated in the first CDR and are changes fromthe
nouse germline
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sequence. It was reasoned that these changes m ght be
responsi ble for the enhanced activity of the B66.

waolessuediic wnen CDRs from these anti bodi es wer ePQr/aib10081002498

TABLE 13

onto a human variabl e franework, B66 secreted poorly
and was therefore, less suitable for further

devel opnent. Therefore, the CDRLI of B66 and CDRL2 and
CDRL3 of Al O were chosen to graft onto a human
variable tenplate to make a humani zed anti - OX40
antagonist. By this nethod, the binding affinity and
antagoni st activity of the humani zed Al O nol ecul e was
increased relative to the parent nurine antibody. A
Kinetic Analysis of anti-OX40 Fab by Bi aCore [00290]

Fi guiie |13 shows| the OK40 birding activity of the
N esul| &il ¥ agred he[-erpgnmal nuri ne
rr@_gﬁlg 9 nﬁi%pég r%%m ct the
oei G| Bat &f JALO: Hhe cenent of the
(5?%30& CORLK |t ubfed in
iincrgased bindijng actijvity qf the | humanifzed' A O
roteguire . Figdre hows fhat humani zed
¢l opgg AL rine {AlO and its ¢hineric form
q %eg\ee: el |0 gr 2O £
CHARAGTRN Q& AN ZED vl A _
ATD “H)?l & X 296 dhes|ofot humani zed
Ao andi O( TH) hu336F |were screened using a
hihdilng ELI SA [cel | - base birdi ng assays and further
flenati-ong r atfian roasfagoni stic
g Et&ﬂ. h%ngr&gél —~t&¢ variants
AISOH DA t ed<t|&] St ngtfonal assays.
[| £029%2] BT | ke X ¢ féscribed above
W &[S | @ng e ns\@¢tors such
t|Fat{The ¢abl e |Fegdi were|fused in
frame W rggi on n expressed.
Addi §i ¢onal X I ddt es e als¢ cloned into
manmal i an=expressi on.) Ec;:p@ o_ptpduce ol e anti body
flor festildy= HeSesagd ﬂg@ '%rwl?%@ dat es i ncl ude the
humani zed L r-EgEna, :@Qﬂ The BIEQL Al O CDRLI (A
& D) | the hufresjicze éﬁ@@.g@ij H Eabat nunber 34
¢hanged fFory as|2radlhe ENp |t i ‘%15. (H (B & E)
the|CDR{E G R [thi% T ard amtétE Swi@Re amino acid
sequenge YOH SHQ | 6L land an
altennati % ige 9!—&&&@%% . ;’r@n%ng a murine
l|euci| nes( 19 @t sequent wal2 mimhet 704(Al @IL70) (Kabat
nunber (898 AR Podi B Y &leX 8 e3s8d3i 8| mamal i an
del 13 ish[the: chjubi-hat] dng) shiowal TablieX1d] Tabl e
PR [ [t | e [ e | e s Tt | ¥ i e | 0 R R
PR EEE P EE R R
S|lo] [oRoNo] [oRoNo] [oRoRo] [sRoNo]l o R Ro!
+IFIFFFIFFFIFFFIFTITFIFTIT
SE|lEsEEEEEEEERERER
EEEEE|ECE|EEE|EEEEEE

83



12 shows the correspondi ng Bi acore data. The nucleic

aci d sequences of the variable regions of these
whewoanoaesd candi dates as wel |l as the nurine vapCHDE®08/002498

regions are presented in Figure 14. Table 11 Table 12

ouzssf, ERERU Rb ANy BRI 603 AREE b BR TR Appesin-v
stammg htie dataprgsented o Talle 2 dehedstrdieikianPXeos s(gB)ﬁc%htI)’vi devteased
After, seven days of culture, nave CD4+ T-cel

Th17 ageptogiss whereas humangred varianss o1 0cand A0 uv&aw%d apopiasts in a dose
r

dependii bR, ¥ofhratedo sh Bty bnkbL 035 SRRl (G H6E 14),
presence of L cells (Figure 8). [00294] The humani zed

TABLEakd ants AlO-D and Al O F inhibited cytokine rel ease
(1L-2/1L- 5/11L-13) and CD4+ T-cells proliferation to
the sane |l evel as the nurine parent andl“Hll’VSaWicalf((%)rB

Th17+DRfcel§ O as conpared to an isotype con|trol (Fi goge 8).

Th17+6_71@E0LEel‘}se” Assays [UUZQbJ The hu ANl zed vaghants

VY

nf e prollferatlon and

% t oki ne
17+ DS ool A0 noy PLC ST 2 o and gt ok ne
Th17+@K40L-loeblls+A H-Dh@Opradmbnee of irradi ated OXA8B
Th17+0a08flectieoHIC O3 ng/nﬂy parental Lcells (See p66tocols
Th17+0%X4bxanebes Pic (I B9sPP] Under Th 1 conditionsg7yhe
Thl7+6%ﬂ'l§%gllsywaﬁd élat ébo D and A10 F) |nh| bi teg4t8he

11
protutriot—60r—Tt—=—TT o— 43 L,yL oktres—anc—eetH

proliferation to the sane degree as the chineric
(CC-AO and parent nouse (MAI O mAbs, as conpared to

the i sphywsLyoprsol (Figure 9). [00297] Under Th2
condi tTons, the humani zed variants AIO-D and AIOF

[oosooih om 18NSR QRIS Cs) &l re §dol 26 6! tHebedy €6t bf human blood
s by inhibiting their cErol i feration and cytoki ne

from hczétlwaiglslt(vpLunzeers LThg; Dgrairiched pgpulatiom; \g@ﬁr@t@_l()?d fromAYYYICs by
negative elg}nélaaos%e%tg&a%%{é a%tn?tﬁreﬁ? mA%% %gams(t)ihe lmeage %aﬁ?ers CD3

(OKTIHNCD1 PHBEINTD | N(HB TR CDQOQDW)@C@%RBIS%@%@QXDMS& (10F7TMN).
activities on Thl 7 cell proliferation, IL-

The pogplagrn was prwsad dirpegh geat asnrousp dfswentsd m?@gaqut %eaéﬁ gM-450;
Mllten§hl§§8rt13cl, @A-S%) kéndvi hEBhindlek1E" §hk e Ak ﬂﬂedg’e -ahd PR CRlTs were

isolated by a FACS Aria (using allophycocuanin (APC)-labeled anti-CD11c (B-ly6), a
mixture of FITC-labeled mAbs CD19 (HIB19,) and CD56 (NCAM16.2,), and APC-Cy7-
labeled CD4 (RPA-T4,) to reach >99% purity. CD11c¢” DCs were cultured in Yssel’s

medium containing 2% human AB serum (Gemini Bio-Products, Woodland, CA). Cells

were seeded at a density of 2 x 10° cells/200 ml medium in flat-bottomed 96-well plate in the
presence of 15 ng/ml of TSLP (recombinant human TSLP generously gifted by Dr. Yun-Jun
Liu, M.D. Anderson Cancer Center) for 24 hours.

[00301] Allogeneic CD4" CD45RA™ naive T-cells (purity>99%) were isolated using CD4"
T-cells isolation kit IT (Miltenyi Biotec, CA) followed by cell sorting (as a CD4" CD45RA”
CD45R0O- CD25" fraction). The cells were co-cultured with washed TSLP-stimulated
myeloid dendritic cells (mDCs) (DC/T-cell ratio, 1:5) in round-bottomed 96-well culture
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(CPM SD (pg/mM) SD (pg/ M) SD Thl 7+L-cells 239971715

149 319+-290 Thl 7+OX40L-L-cells 167684581 858205
wdadebtadaidhl 7+OX40L- L-cel I s +A10-D (0. 3 ng/ m ) PCT/US2008/002498

8771510048 31376 1730187 Thl 7+OX40L-L-cells +A10-D (3

e i, PG4BT Rt b o 7
cells w@ﬂ&kﬁﬁ@(é&)hnd.mﬁidds +A10-F (0.3 ng/m) 6595718160 24037

414+- 240 Thl 7+OX40L- L-cel I s +A10-F (3 ng/ )
[003021031?@2@2@1952% 6Y@kmeggodustion axhg culturesupernatants, the (Tagells were

re-sim{TH P ARG 20269 Tol T 1A\ ookl SCOSFH0

concenﬂibiﬂm'@m lcells/art Ifbrs4 8Hiur A1 Dhd Bvelgofiil)-5 11568 'hndm -0 were
135+-55 626224 OO _Th| 7+OX40L-L-cel | s +CC- A10 (30
measurg biBLIS 2  abayoh fesat wnzamd rytking predyction-in Tha cels primpd with

TSP e R TGy PR RS Bt Dumapised yaant A1O-F. s

compai2t 3@ 3n THokype@saftbl dntibetly €Tabld A0 (30 ng/ m ) 6934997
9748 4016 Thl 7+OX40L-L-cells +1C (0.3 nmg/ m)
16844221659 866218 1937131 Thl 7+OX40L-L-cells +IC (3
ng/m) 1514813176 862371 1861+- 295 Thl 7+OX40L-L-cells
+1C (30 ng/ M) 1496216010 918+-259 1575229[ 00299]
Through the identification of apoptotic cells by flow
cytometry and Annexin-V staining, the data presented
in Tabl e 12 denonstrates that OX40L significantly
decreased Thl7 apoptosis, whereas humani zed vari ants
AlO D and AIOF increased apoptosis in a dose
dependent manner, as conpared to an isotype contro
&3-519 treatnent (1C) (Table 14). TABLE 14 C
Th2/ TSLP-DCs [00300] CDI Ic+ dendritic cells (DCs)
were isolated fromthe buffy coat of human bl ood from
heal t hy adult volunteers. The DC-enriched popul ation
was obt ai ned from PBMCs by negative inmunosel ection
using a mxture of mAbs agai nst the |ineage nmarkers
CD3 (OKT3), CD14 (MpE2), CD15 (HB78), CD20 (L27), CD56
(B159), and CD235a (10F7MN). The popul ati on was passed
t hrough goat anti-nouse | gG coated nmagnetic beads
(M450; MItenyi Biotec; CA) to renove the bound
cells. The CD Ic+ |ineage and CD4+ cells were
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i sol ated by a FACS Aria (using allophycocuanin

(APC) -l abel ed anti-CD 1lc (B-1y6), a m xture of
wo-kbgababel ed mAbs CD19 (HI B 19,) and CD56 ( NQ2VI/US2008/002498

16.2,), and APC-Cy7- |abeled CD4 (RPA-T4,) to reach

>99% purity. CD lc+ DCs were cultured in Yssel's

medi um cont ai ni ng 2% human AB serum ( Gemi ni

Bi o- Products, Wodland, CA). Cells were seeded at a

density of 2 x 105 cells/200 m nediumin

flat-bottoned 96-we]l plate ip the presence of 15

ng/m of TS bi nant hupran TSLP generously

gifted by D

Center) for

nai ve T-cel

T-cells iso

5. [00301]| Al | ogenei ¢ CD4+ CDASRA+
f y>99% werg 4 so] ated using CD4+
1 11 @ | penyit; Bi ot ec, CA)

B5$0--5 L o

fol | oned by Xing s p CD45RA+ CD45RO-
CD25 fracti Tell s werg"¢d<tul tured wth washed
TSLP- st i nul vel oid dendrjtic cells (nDCs)

(DI T-cel | 1} 5) in round-bottoned 96-wel |

cul tur epl at 7 days. After one gcycle of

stimul ation cays) by the the prinmed CD4+
Tcells were C and 4P0302] For
detection o enfre prOQyct jBrsivpl the cul ture
super nat ant Atttel 18 MerBrre-fimul ated with

pl at e- bound SHRtI i@l M sol uble
anti-CD28 a feent rat iron jod 108| cel ls/ml for 48
hours. The of IL-5 1L 13 ahd TNF-a were

nmeasur ed by
producti on
nyel oi d DCs
humani zed v
control ant
i ntracel | ul
T-cell s wer

n and cyt oki ne

TSLP- acti vat ed

esence of

to an isotype

oe[ 00303] For

he prinmed CD4+

of PMA plus 2

49;546*?7(5{ S ST1R8+560,
(@)

mg/ M of io S Qohour Jdenf mo/m brefeldin A
(eBi osci encg £go—GA) MBS &Mded during the
final 2 hou el | & \&&re|3taidied with the
conbi nati on ppel eg 4nAbtitd X -2 and IL- 13, and
FI TC- | abel e FN\- g @R anfR - Nkt ausi ng Fi xat i on
and Per neab I buf?ers (@BrdSEi ence, CA). |L-2,
IL-1 3 and oki ne producti St in Th2 cells
primed with act i vated nyel oi d were inhibited
in the presgencel of humangzed partant AlOF, as
conmpared to| an | sptjpe ntroIEﬁt’é ody (Table 16).
TABLE 16 [00304] The;sOXv%ostE I@fion increased the
survival of| prijmed [th2 @l s [as Bhkon by a decrease in
the nunber of D4+ g2l | s> shai@é=With annexin and an
i ncreased nunber pfl< << 8289
¥ ¥+ |FFF
48 38 883
kR /8 |!kRKeA.
v, N - VI V- VR V- V-0
- Rla S92 |34
= Al v |lnunwn
= & A B AlEEE
2 | losEaagfass
= EEE 2EE HEEE
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CD4+ cells with intracellular Survivin protein

expressi on. However, the addition of humani zed vari ant
w@\b@sHodios t he cell culture induced a significaPtT/US2008/002498

i ncrease in apoptosis and a | ower expression of

(00303F ) ¥pYttat el yiokdng oo SO pFimba bR T -otl b fwtates
with S(T f5/Bl REPMA (ﬁll(smugfgﬂ & Jonbhy2th for 6 Halifsl %%Dbl@feﬁ)@lﬁm
[.00305] To ang ze T-cell polarization toward Thli

(eBlose%(fep Pan Diggoy spdded dusingehe fisalctiheurs e dhapelfs were stained

| t
it oS CHARFIRLS TPRASYAG 005 BGhaDol, IASEIREBbcleg g 17-vor
anti-TNF-amsingBiratiRBi\iDs] Rgrmsnlahzkarod mnffets)(eﬁhomhbe IG)ﬁO)M’ILI-Q] IL-13 and

the art he. | aw e harvested a
TNF- “éDS&OA‘m“c%‘P-Fr%CtWé‘r‘B Tg‘gﬁ I$ gfé‘lnﬁd é”éﬁh\gglepda?}é‘iaﬁ‘g’ mYelO%dDCS were
[
e oAl M 5 O B P ppalelit P Rpe cppiel
antibodye(Tlablend6)of CD14+ nonocyt es were cultured in con‘pl ete
medi um (RPM - 10% FBS), 500 U mM human r Gt CSF ( R&D
TABL@/\B%terrs MN), and 400 U m human rlL-4 (R&D Syst ens,
at 370C under 5%C02 On day 2 or 3, the DC

Aaca f nnnl

o
bUI L UI CD t CbCI VCU A au hunul O3S T r“‘ vr WI T

IL-4. On day 5, noh-adh e ested b TNF-a
gentl e pipetting and ?dlMousscentd| w’p Mlupresgeny of /s Puorescent
(Sigma-Aldrich, MOJ. 1 Pelstivat ed DCcelere ha vest eglls

Th2 washed, and used for priMAg nai ye CDANA-cells|into NA
Th2+TShPID@sl ari zed T-cells. THe cel |l werelilncubated in 44

Th2+ B-peIds 1A BB (@122 DO T-q@l T ratio of Fpd4. The 31
ng/ml )hunanl zed var| ants AIO-D and AIO-F were al so tested

onistic acd4ivities; and ¢he ability t
Th2+fﬁhpp& ?% &7 § S0

ug/m l) liferation and cyt okl ne production of
s in the_presence of LPS-activated

Th2+—1§ésp U’r‘rﬁrﬁg ed variam’/s AlO-D and P inhibited thé®

pg/mbi | -2, IFN— g. _and TNF-a cytokines production and cell

Th2+ ESIR-DIGerdCi(0ri2t o t he sanm&2degree as thdSchimeric 53
pg/ml)( CCAIl O and nouse (MAI O variant mAbs, as conpared to

Th2+]9§LP ﬁ@sm € % I (Figurg 11). The i nh|3b| tion of celkl

Th2+f§L a}bl I FN—g TNF-a cyt ogl ghes pr oduct i 9
1 tot because the LPS- actlvate DCs can

gmb)y, n_OX40,

E. Cross-reactivi ty assays [00306] According to the
[00304:]]'u:£f19 &thh%ﬁ?g ’1n&@fﬁe§ bR 28D e gbﬁhvfe?l@ as shown by a

and no elrn 1s considere
decreaséanshsh@nberwiftdD4-heedls scdmenhmtlm ateRiraat BSmcebaskdraimber of
CD4+ cells with intracellular Survivin protein expression. However, the addition of
humanized variant A10-F to the cell culture induced a significant increase in apoptosis and a

lower expression of Survivin (Table 17).

TABLE 17

Annexin staining (%) Survivin (%)
Th2 NA NA
Th2+TSLP-DCs 12 90
Th2+ TSLP-DCs +A10-F (0.12 pg/ml) 24 86
Th2+ TSLP-DCs +A10-F (6 pg/ml) 29 76
Th2+ TSLP-DCs +A10-F (60 pg/ml) 35 70
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show any cross reactivity toward nouse OX40 protein as

conpared to an isotype control (IC 2C4) in ELISA
web@sfiorme (Tabl e 18) . TABLE 18 [00307] Ther ef or BCT/8S1009002498

cytomstry st ai n| ng was used to test the ant| - OX40 nAbs

al Ilbll ||ch| DCL1 ; SV UCL Tl ||| TIT
Th2+]lt. Iéy QN’QZ g/’\'ﬂ:lhth nonkey OX40 % gtel n. Total Cﬁ+
Th2+ FS eﬁ%ﬂ@r%(q BeMided fromtotal blhod of Rhesus arkP

Th2+ TSLRPEIsgd€-(WBpigdul)and from human bdffy coat usi ng %

m cro-beads (MItenyi Biotec, Auburn, CA) . The

iB.ol at’Euil/CP$:DTs pebdogsoMer e activated for 2 days using

5 mg/ M of pre-coated anti-CD3 mAb (SP34, capabl e of
[00305¢r 0F® ah@lgzé Trglltpoldtization amhrd) atﬂhl mmeynﬁv@cmsr RIBswiére co-

and Cynonol gus CD3 protein) of sal uble
cultureanwh @bzsanrw dzrlve%}?&?@ltbatél@d @F%gm@a@é iwith U&S for 24
hours. JCEReRnblcd SR EBhaRRINIES b 4R Rla a 3G o WPk in the .

The lowtdanntmlgBmsngeraman&estdd asd Clmalt4+meljs srerecusitiviely smmk&yusmg

CD14- {5k s And Ak SNIae Aapfec b B e AR it e DC

dlffereﬁ@aitoﬂg ?669&115&1%% CISIA- M8RGLyt eEhﬁerQ %&ﬁl@@ﬁ{ y&hﬁlet%hﬁ&ﬁém (RPMI-

AlOF readily recogni zed human, Rhesus,
10% FBSh o001 (s! uohan/edMaCEIDIR & DBy stemy, MN[) end Q)JO IUIABUEH&@ rIL-4

(> S o PRI MPELAC ACOR0PL T, K0 GPLTRE o

additiohhPRdta bl GMMUSTLTIES -4 00ARIal SPRoBEARIEE DOLREle W dsRADy gentle
di spl ay and construction of chineric nolecules. In

pipettiyparst resanltugadevidh ¢ pigan| of RS 6Sigma-AldritiuIMO) dbREtastivdted DCs

ox40 ed Saccharq er ' as .a.
were hggried bR GRa v fr STERRRBRSY S LLer Ll Ty P g T-eels
The ceHs SieteAnesbaadi &@@%ﬂ e @tfa DlgT X e $dtio 5FAN4I0Mhe humanized

nmut agenesi s of the OX40 ression vector allows

variants iAdi0alp iagd Ad0-IOxeee atse aaﬁted potheir astagenipiéc aotiyitiessarfl A ability to

1nh1b1tf§het %1)6?1?%& Cf)sngarndacﬁ'?okl érz)ﬁf:él oho%ITlﬁxpﬁ'{erﬁgr'ﬁng%ﬁ ag@ &)gesé{ence of

LPS-adtdatedtDCHI me Hﬁiﬁ&n@@rmbﬁnt‘st@l 01BGhnds iMfibiled Bh€HC@NIFN-y, and
anti bodi es and isol ated by FACS. The nutant expression

TNF-optyderineispradectiosaind celd prajiferatien tethe sane degrse anthg chimeric (CC-

A10) i e Qb AT T AT S8 rEgo B AR CTURLTIE ). The
1nh1b1t§ﬁ1%@ll?%lff91@ﬁoﬂﬁﬂcplmy%ﬂ9 OB, dyRIKIRS RBddchi8n was not total

observation that AlO(TH) hu336F bi'nds to human but not
becausaihe hRS-@Udited D Crean pro®iklothe cecstinagdataryesigaals dther thad 0X40.

t hat have regi ons of the human OX40 replaced with
:}gnol 0gous regions of murine OX40. The chineric
il ec Lﬁ'é‘)?—é%—b@@@%gd on the surface of mammalian
[00306? el Accorlalng to the literature published, the shared homology between human and
mouse OX40 protein is considered low. Consistent with this, chimeric A10 and B66 did not

show any cross reactivity toward mouse OX40 protein as compared to an isotype control (IC:

2C4) in ELISA platform (Table 18).
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binding to fluorescently | abel ed A10( TH) hu336F is
nmoni tored by FACS. The OX40 binding epitope is
waledsnoadiined by anal yzi ng whi ch regi ons of hunaPCTKE08/002498
are required for ALO(TH) hu336F bindi ng. [00310] Those
TABLEKId | ed in the art will recognize, or be able to
ascertain usi ng no nore t han routine exper| msnt at| on,

T v onisd DX Germl) | HARan ORI mg/nﬁ)
0D450 1,230, L0~
B66 cl ai ns. WHAT 0. 34CLA03EDD.0B9 |A0455100.62 edl 12063 t3.377

A10_antibody THalomPee0R1 ¢ol03y [F.055] 0.019 m%gr ﬁ%‘bu 2.832
IC (€% TODP€, SaIThFNH BRAEY 0%A8HT0.59419.08 { 0F3 T b?l

anti-niSEIRIFAbT UG8 (e AT T80, (0096 1907 4@@{ el
haV| ng the am no aci d sequence of SEQ ID NO 18;
[003071‘][“3'2% fdéé a ffow Hyt%@;ggr/y@%‘ g »H}%s sﬁﬁe ng BRAOTER s ina
preclinicabaima( Molelcse g tSIdE@rmine iéithely cEBBereMW1mgnbrh&y€UD(4@protem
ron B S i Bttt i o
from hg@gﬁ g%{:ﬂe’ 'cg tl.éég (‘F’%y m%ati?l{ﬂdﬂ%é&hg jo ént | gﬁ{d@A& The isolated

CD4" 'E-Icalllsnw&re acheated fortZﬂayamsllngdd;,g/md) oPpplieswatedanti- (éDB] asAly (SP34,

|
capabl{ 'rﬁgsvfeﬁét?%ﬁ% oo d&@ﬁ% yg%'p%ég%%ﬁfwﬁynpmol@s CD3
protelnxgh@g)r%/rﬁﬁw s%ﬂlbtlé‘ﬁntﬁm rﬁﬁb‘éCE@ngeBeﬁﬁbefof%E@s rpaclﬂgg to human

; I H CDR3 having the amno acid sequen
and bothf meE@ylspecies Rhesus and Cynomolgus CD28 protein,). The cells were subjected

a
\®

to surface staining using antibodies that cross-react to monkey and human CD4 (L.200) and
CD25 (M-A251) proteins. For OX40 cell surface expression, humanized A10-F OX40 mAb
conjugated to PE were used. The data analysis showed that A10-F readily recognized human,

Rhesus, and Cynomolgus activated CD4 T-cells (Table 19).

TABLE 19
% of activated CD4+ T-
cells recognized
Human 70
Cynomolgus Monkey 38
Rhesus Monkey 75

EXAMPLE 8: EPITOPE MAPPING

[00308] The OX40 epitope to which A10(TH)hu336F binds is mapped using two standard
approaches to epitope mapping, yeast surface display and construction of chimeric molecules.
In yeast surface display, the extra-cellular domain of OX40 is expressed in Saccharomyces
cerevisiae as a protein fusion that is capable of being secreted and displayed on the surface of
the yeast. Random mutagenesis of the OX40 expression vector allows libraries of OX40
mutant proteins to be expressed on the yeast surface. Mutants that express protein (as
determined by the presence of a C-terminal tag) that fail to bind OX40 can be stained using

fluorescent antibodies and isolated by FACS. The mutant expression plasmids are isolated

-89 -



NO 19; and/or b. a light chain variable region (VL)

conprising: i. a VL CDR having the am no acid
waegaanmaes of SEQ ID NO 12; ii. a VL CDR2 havi nBCT/0i82008/002498
am no aci d sequence of SEQID NGO 13; and iii. (3) a

VL havi ng_th i d
from thipse yo ) at Bl b fe @ SR Po i Rt arp spived
forAl(qmmhuw @x40%lﬁm'qryy chain variabl e region (VH

rising: i CDRI having the am no acid

[00309§ egﬁ%%owﬂ exsgigelruﬁmg approgch relies\an theRbsereationghathe

] 0
OCTTEES IRl R DA, S i W o
construgted/thdt Have ﬁegh(brghif tltfd‘llﬁurﬁanlem4abé]ﬂa¢e@gm®mhéﬁo{bl)ogous regions of
risin [ CDRI havi ng.the amnpo acid

murmes%ng%n%e mseegnvqbe%@sme expressad o teg yertana ol mgmopadian cells and
bindin r@s(él: fﬁﬁé’l@&‘ X80 H%%&PIMODI!O’:}C? ﬁggéq% T\"% éﬁ{éo binding

e am no acl d sequence O
epitopedis d&'ieanfmtl ibly adglyeingovld chireljonstod heman (04 (et irdépdined for

iLses:..a. a heavy chain variable region (VH
AIO(T’g%B?E%H@‘ng . a VH CDR having the anino acid
[003105 0PRSSk Qled Hrthe 4ot m rebenibd, or Be ¥ble (PR ham Jb%(%xlf@more than
am no acid sequence of SE%II:’)NO: 18; and iil. )
routine\¢pGDREntaten, mpnyreguivalents @dhelspeetficeametodime8EQL tho ii@ntion

describ%:g .heraepnq/ Sich equivalents are intended to be encompassed by the following claims.
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b. a light chain variable region (VL) conprising: i. a
VL CDR having the am no acid sequence of SEQ ID
woedoga061ié . a VL CDR2 having the ami no acid septENS®08602498
SEQ ID NO 13; and iii. (3) a VL CDR3 having the am no
e of SEQID NGO 14. 5. The anti body of
WHA"@?%Q;%@H\%%?H ein the antibody conprises: a. a heavy
chai n vari abl e regl on (VH) conprising:i. a VH CDRl

h f [.D
Uit oo AR AR P BTG sBepi By Bpde g 4o
epltopel?ald%ﬂﬂb(bdyl condpridihgeDR3 haV| ng the am no aci d sequence
0

SEQ ID NO 19; and/or b. a I| ht chain variabl e
regi or- (VL)a h%wlch%mn@nable region/’ H:mmpmngig the ani no

The.amno At d shynRR 0P ERept fnigd ks i Bt o

CDR3 having the M@:I® acid sequence of SEQ ID NO 16.
6. The antibody of claim1, wherein the antibody

conpri ses: b a h¥E/GDRAavingdhe amine 'f’fcébﬁﬁﬁe%?l-‘beEQ ID
havi ng the amn C ence depicted in any one of
SEQ I D NOs: 10 gﬁéiflgjaaﬁg(ﬂp . alight chain variable
regi on (VL)111haV|m‘g{HﬁBRémammgahe amamcpcihegueitqel of tSEI) 1D

any one of SEQ or 9. 7. The anti body of
claim1, wherei nﬁpmgsﬁ’ld(%ody conprises: a . a heavy
chai n wari a@ﬂl@tlrcﬁgih%lgg,ﬂe—br%%@&ga% one of the

nucl ei ¢ aci d sequence of 6gor 27,
and/or b. 4d.ligh VLr@\lDRl\havmgblheeam&glamd feqgncerof SEQIID NO: 12,
by any one of thie5 cr)1ru(§:1I_ei c

il. a VL CDR2 having the amino acid sequence of SEQ ID

NO:13; and/or
iii. (3) a VL CDR3 having the amino acid sequence of SEQ ID
NO:14 or 16.
2. The antibody of claim 1, wherein the antibody comprises:
a. a heavy chain variable region (VH) comprising:
i a VH CDR1 having the amino acid sequence of SEQ ID
NO:17;
ii. a VH CDR2 having the amino acid sequence of SEQ ID
NO:18; and
iii. a VH CDR3 having the amino acid sequence of SEQ ID
NO:19; and/or
b. a light chain variable region (VL) comprising:
1. a VL CDR1 having the amino acid sequence of SEQ ID
NO:12;
ii. a VL CDR2 having the amino acid sequence of SEQ ID
NO:13; and
iii. (3) a VL CDR3 having the amino acid sequence of SEQ ID
NO:14.
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acid sequence of SEQ ID NG 20, 21, 22, 23, or 24. 8.
The anti body of claim®6, wherein the anti body

weewpniaes: a. a VH having the am no aci d sequBEOI/ES2008/002498
depicted in SEQID NO 10 and a VL having the am no

id ue depi,cted i n any,one.of SEQ I.D NO 7 or

! o RGBS O0 T Tk Peiin BBy STMBHEY dep ot ed
in SEQ.ID Nheald cBilel varidble heniomgv HigorapiidiRg:aci d
sequence depi ctgd i n SE ID?%{IQ %5]9 %]he@%nti bodsy of
claim 7, wHerei r® VReCRBRihsging the aminosasid sequerceali SEQ ID
encoded by the gﬁglle)c aci d sequence of SEQ I D NO 25
and a VL encode y the nucleic acid sequence of SEQ
I'D NO 20 orii.2 1;dVHCHR2dnehgate middwidsteuendce cf@R) ID
sequence of SEQ 1D NGO 26 and a VL encoded by the
nucl eic acid sedﬂ@h]c,séaﬁ SEQ ID NG 22, 23 or 24; or c
. a VH encaged ' L :
NG 27 and VL eheoncd iy et r BEMRERIEIARL R cFRR] B
SEQ I D NO 22, 23NOr1R4%4ndih. The anti body of claim8,
wherein the VH c rises the ami no aci d.sequence
depi cttbd_ i ﬁ%cﬁggﬂﬂlal_il@ r%ﬁiﬁ’_‘&]g) ARG i ses the
anm no aci d jsequefge EBRI Ghfigithe %Qolagd\g_qugnceja%SE@fD

anti body of claim@8, whereinthe VH conprises the
ami no acid sequeN@el2depicted in SEQ 1D NO. 10 and the

VL CarPe 098 e ST Bach AR SR B B

conprises the amNpolRahd sequence depicted in SEQID
NO:1 1 and the VL conprises the am no acid sequence
depi ct ed i NSEQ & BLNEPRY hayimg thithamietacisbwguerice of SEQ 1D NO:16.
2, 3, 4, 5, 6, 7, 8 or 9 further conprising a constant
region. 14. The antibody of claim 13, further

donpr i Bieraptibadyaef ¢lpion ), whersinghe antghpidyconpmses: si ng a

CH , %"'2 or, (%Ia@ %Rrgai n..a]15. Thrcle @ LbOdX .0of claim 14
wherein the }éongt a%PVragg?Sﬁeglg fro %nnlplsd'ag'anti body.
16. The antii bodya VH CD&ilrhalihg thbem@icadidigequeiecasTiSHRUY
is an 1gd antibody, an 1g& antibody, an 1gG3

anti body, or an N@dﬂ;anti body. 17. The anti body of

claiml, 2,53, 4 vh C5R27hav§1gocf'1e AmMELSE quﬁ.lgr?cearﬁtgﬂ?ﬁ’ﬂx

s a
NO:18; and
iii. (3) a VH CDR3 having the amino acid sequence of SEQ ID
NO:19; and/or
b. a light chain variable region (VL) comprising:
i. a VL CDR1 having the amino acid sequence of SEQ ID
NO:15;
ii. a VL CDR2 having the amino acid sequence of SEQ ID
NO:13; and
iii. (3) a VL CDR3 having the amino acid sequence of SEQ ID
NO:14.
5. The antibody of claim 1, wherein the antibody comprises:
a. a heavy chain variable region (VH) comprising:
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human anti body. 18. The anti body of claim1l1, 2, 3, 4,

5 6, 7, 8 or 9 wherein the antibody is a chineric
warioshadye hunmani zed anti body, nonocl onal ant i POTIYS$2008/002498

a reconbi nant anti body. 19. The anti body of claiml1, 2,

3, 4, 5 6,.7, 8 rein the antibody is a
P Flab'y 2+ CPR]IE iahh S0 el kR SEQ ID
anti body, disul fNdet?;i nked Fv, single donain antibody,
anti gen bi ndi ng frggnent, di abody, triabody, or
m ni body. 20. TheVEhEDB3dhavirg tbe amiolaci@sequence of SEQID
7, 8 or 9 furtheg~cmprising a | abel. 21. The anti body
of claiml, 2, 3&04@23,“6, 7, 8 or 9 further
conpri si ng ig. cyt ®VOKCDROrhaviigLthe hdidacid fequéicd ST FX) €0
nucl ei ¢ acid nol ecul e conprising a nucl eoti de sequence
that encodes an MR I%BAN/Sf claim 1. 23. A vector
conprisi ng lej.c (o .ocl.aim?22. 24,
A oot ool 4 HEHeinleba A IR OBy Bl T 205 A
conposi ti oni. conpa Vi @DRahasingithoaiyinofactd sequerce of SEE) ID
4, 5, 6, 7, 8 or g 1d at | east one of a
physi ol ogi cal |y N cggt abl e carrier, diluent,
exci pient, @and s ghi CHRO'havid@ théuiBloR5h Yqubd&riskd) A
CM—40-nedi§ted di sor der iﬁvaépéf?ent, conﬁ??sing TR
adni ni st eri ng t oNOhB; pad hdAt CRR elidving the @manwacid sefueace of
anti body accordi t y..one of claiml, 2, 3, 4, 5,
6 7.8 or 9 whevERiDNPd 6ant body bl ocks bi nding of
OX40L to OxX40 and/or inhibits one or nore functions

sociated with pbinding of OX40L to OX40. 27. The

t hod m’éﬁggéwg%'a\mgrﬁﬁ?fem@ BN PREQMBISES: di sor der
i's an 4 nfl a{Tp&HQ HaidlvafidbIe] REVH) ASARE theZBnind RBid
met hod of clain127?ld%ereiﬁa?ﬁeegigeasegis ignallgﬁﬁ§?muw
atepleted ingny ding 04SEQ IBENOS: Hi erdl Mantddoraut oi nmunity and

L O UL P EL B8R e VT e

Hepldied/idrany onb 0f SED BERES: 7, W, ment al - aut oi mmune
encephal onyelitis (EAE), autoi nmune neuropat hi es,

aut oi nrune ureitis, autoinmune henol ytic anem a,

aut oi NTREBAP BPEIaIk PPRAERIN tRY AREBRIY RNEPrAYE:S,
experinmental |eishmaniasis, coll agen-induced ]
arthriais, btavwichainsigrinblagegipr €Y HY enepdedbiyany pne of the nucleic

con t pe. FtdVhEYa 4 eactio di abetes, Crohn's
lﬁcée%ﬁg?&éogvseﬁ Q%Nggé’e%g%r%&l%gi S, pernicious
anem &. t enphgialchaintvekiable regbh (VRhesdoded by iaty sa6f dERucleic
vasculitides gsuch asv\égzener' s granul omat osi s),
BeKLeauencgiof ID JQ-R@itd s 23, Heopéti fornmis, penphi gus
vulgaris, vitiligo, primary biliary cirrhosis,
aut oi mune hepatitis, Hashinoto's thyroiditis,
8. The antibody of claim 6, wherein the antibody comprises:
a. a VH having the amino acid sequence depicted in SEQ ID NO:10 and
a VL having the amino acid sequence depicted in any one of SEQ ID NO: 7 or 8; or
b. a VH having the amino acid sequence depicted in SEQ ID NO:11 and

a VL having the amino acid sequence depicted in SEQ ID NO: 9.

9. The antibody of claim 7, wherein the antibody comprises:
a. a VH encoded by the nucleic acid sequence of SEQ ID NO:25 and a
VL encoded by the nucleic acid sequence of SEQ ID NO:20 or 21;
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aut oi nmune oophoritis and orchitis, autoimmune di sease

of the adrenal gland, system c | upus erythenatosis,
waelsnades ma, dermat onmyositis, polynysitis, PCT/US2008/002498

der mat onyositis, spondyl oarthropathies (such as

21 55119 ERRPUIILY o R sy SRR i 0 N0 26

WiE efdddel b i meaeie atigl sequenkt of §EQ IBSKOMR, 28kr di seases
associated with autoi mmunity and_ i nflammtion, such as
mul ti e scd ¥Hoiceded b thedusledr agid spauencs ofiSIFQ HAMNR:37 ynd a
i = - [ jh ment al
0k ShodkB 8936 a1l bR ARCBER RO BAR002. 2ARF 21
| ei shmani asi s, collagen-induced arthritis, colitis
(such as, ul.  \AE. lit]s), ct h rsensitiwvit
Phce | BRAEPLTR! S8t By bhorbtr f T EGhoiR HSGihg ackd Seuence
depictediif SEERID BO: 10 hed et ViDdombrisdsahem@mometd &iqerideiepicted in SEQ
antibody is adhinistered to the patient via one or
ID NOjrpre of the routes i ncl udi ng i ntravenous,
intraperitoneal, inhalation, intranuscular,
subcut aneous and oral routes. 31. A nethod for )
tileat i thy antigpdwetidprinb§, Wheretsi the V41 copmprages itheoatyino acid sequence
. DI i |, tient ri si {nistering. to,.
depierf i85} 1PN B0 B e VP ramBRER b B RaBhy Widiéd in seQ
ID NOagcording to any one of claiml1, 2, 3, 4, 5 6, 7, 8
or 9. 32. The nmethod of claim 31 wherein the disorder
I's bronchial asthma, allergic rhinitis, allergic
der matTHe tibadphythidk 8 SwherkinaBé VM esm@aiBitiee amino acid sequence
o dermatitis. 33. A nethod for reducing the severity of.
depictegldn ($#82 1A NO:dhandithe ¥b spmipgsesghe aming agidsaqugneedlepirged in SEQ
D No"gMel an effective ambunt of an antibody according to
any one of claim1l1, 2, 3, 4, 5 6, 7, 8 or 9 wherein
said anti body conprises at | east one of the follow ng

roper es:. L0 h i

Moo Tyt pBUB 1 Bdoniom ¥oby hrsBhbRSilg o onstant
regionnore functions associated with binding OX40; and (c)

i nhibits binding of OX40L to OX40.34. The net hod of

claim 33 wherein the anti body binds human OX40 with a

KQ. betTremtidbw bl ¢14ind 13 ZuttBerdddoprising 43 dhMbodx d6hstank @egion

about IxIOloM Ix10 10 to about 1x1 0 9M 1Ix 10 9 to
comprigiggit CHX1CH2 @r/CHBy dapaing 8 to about 1x1 0 7M 35. A

met hod of producing an anti body conprising cul turing

the cell of claim 24 under conditions suitable for the

drSeduckthecantibpdy pEclaim il hodgreimihe dogstraitregionas fromean IgG antibody.

anti body. 36. A hybridoma that produces an anti body as

claimed inclaiml, 2, 3, 4, 5 6, 7, 8

16. The antibody of claim 15, wherein the IgG antibody is an IgG1 antibody, an

IgG2 antibody, an IgG3 antibody, or an IgG4 antibody.

17. The antibody of claim 1, 2, 3, 4, 5, 6, 7, 8 or 9 wherein the antibody is a

human antibody.

18. The antibody of claim 1, 2, 3, 4, 5, 6, 7, 8 or 9 wherein the antibody is a

chimeric antibody, humanized antibody, monoclonal antibody, or a recombinant antibody.
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or 9. 37. Use of the antibody of any one of clains 1,
2, 3, 4, 5 6, 7, 8 or 9in the preparation of a
woredsaesmeait . 38. Use of the antibody of any oneCDS2008/002498
claims 1, 2, 3, 4, 5 6, 7, 8 or 9 for the treatnent
fo a 0, & j r«d4 $0 . e .
ocor ding B8 BFlR 753, %58, PR UED wrdhein MiutBBgy s 0 Fa
Fab’, F{ai’hwrlid, singkiicdmasks sandochaih antibddyhdisuifideHimked Fy, sifigle domain

. infla t.ion, such as. nmultiple sclerosjs, rheumatoid
antﬂmée ARYE; E{l&flafﬁlagm?a&, diapody tEpbagys erminibody.
graft-versus-host disease, experinental autoimune
encephal onyelitis (EAE), autoi nmune neuropat hi es,
2% oi nﬁiﬁ?émbp@f of daimy it Bi3aftuhed, Heddr § firthes sampersing a label.
aut oi nmune t hronbocyt openi a, nyasthenia gravis,
experinmental |eishmani asis, coll agen-induced
&1t hr i Thesantibedy of daing lich 3a4. % dr §ot § durthsircoingyising a cytotoxin
orhnnﬁﬁﬂ&&ﬁf hypersgnsitivity reactions, diabetes, Crohn's
sease, Grave's Disease, sarcoidosis, pernicious
anem a, tenporal artertis, anti-phospholipid syndrone,
cul jtid such as \WWegener's granul onat osi s
E2ncer b ISt Se B0 CIFREE By s R ESHeeng ot
encode¥ ah @atib&dy ofidldild go, primary biliary cirrhosis,
aut oi mmune hepatitis, Hashinoto's thyroiditis,
aut oi nmmune oophoritis and orchitis, autoimmune di sease
af3. t hea 36¢tBNEdm Bt ihe NS leRMGd IdREE 1IN RRMBL OSi S,
scl eroderma, dermatonyositis, polynysitis,
der mat onyositis, spondyl oart hropathi es (such as
aky! 0g hog O%HQB%HE% She vRRILHClamIpndr one, or
Sj ogren's syndrone. 40. The use according to claim 39,
wherein the disease is allergy, asthma, or diseases

o 1 o Somglbion PPl B Y AT, Do, SE iy ond ot
least ofxool phjisedegesllyppeaéptable cameribbientlesa@piset, and stabilizer.

experi ment al aut oi mune encephal onyelitis (EAE),

experinmental | eishmaniasis, collagen-induced

a6t hr i A nsethabdfittdating an X -46-medistedtisoriee 0l a4 patiht, comprising

. contact hypersensitivity reactions, djabetes, or )

adminigiRg g (& S BUEREn otV Ameitoh &b AR vy dyeuing Gy ene of claim
1,2,3,4, 536, 78 029 Wherdin s8iddntiBol P bekEGhd SR 0 X401, A RUDAHd/or

for the detection of OX40 1n a sanpl€, conprising
inhibitg ome eronpreunttons asgocrated with bindingafi @S4L of OXM4Qi m 20.

43. A kit conprising the antibody of claim1l1, 2, 3, 4,

5 6, 7, 8 or 9in a predetermned anount in a

ddnt ai ermethnd oficlbin 26 whereia thee XA needeaert disorder is an

inflammatory or autoimmune disease.

28.  The method of claim 27, wherein the disease is is allergy, asthma, or diseases
associated with autoimmunity and inflammation, such as multiple sclerosis, rheumatoid
arthritis, inflammatory bowel disease, graft-versus-host disease, experimental autoimmune
encephalomyelitis (EAE), autoimmune neuropathies, autoimmune ureitis, autoimmune
hemolytic anemia, autoimmune thrombocytopenia, myasthenia gravis, experimental
leishmaniasis, collagen-induced arthritis, colitis (such as ulcerative colitis), contact
hypersensitivity reactions, diabetes, Crohn’s Disease, Grave’s Disease, sarcoidosis,

pernicious anemia, temporal artertis, anti-phospholipid syndrome, vasculitides (such as
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44. A kit conprising the conposition of claim25 in a
predeterm ned anobunt in a container, and a buffer in a
wa@epanedies cont ai ner. 45. A nedi cal devi ce conpPCHURN0S/002498

the anti body of claim1l1, 2, 3, 4, 5, 6, 7, 8 or 9. 46.

Th ' Vi f el aima45 which is.an.inhalation .
wegenf 18I ho B8R 2% ol F e PORBRLhtgars,
vitiligo§ Fffﬁﬁﬁy biliary girhedigiialtolmuh8 hepdiRisNHEéHMbteHyes didis,

. claim47 which is an inhalation device.
autoimmune oophoritis and orchitis, autoimmune disease of the adrenal gland, systemic lupus
erythematosis, scleroderma, dermatomyositis, polymysitis, dermatomyositis,
spondyloarthropathies (such as ankylosing spondylitis), Reiter’s Syndrome, or Sjogren’s

syndrome.

29, The method of claim 27, wherein the disease is is allergy, asthma, or diseases
associated with autoimmunity and inflammation, such as multiple sclerosis, rheumatoid
arthritis, inflammatory bowel disease, graft-versus-host disease, experimental autoimmune
encephalomyelitis (EAE), experimental leishmaniasis, collagen-induced arthritis, colitis (such
as ulcerative colitis), contact hypersensitivity reactions, diabetes, Crohn’s Disease, or Grave’s

Disease.

30.  The method of claim 26 wherein the antibody is administered to the patient via
one or more of the routes including intravenous, intraperitoneal, inhalation, intramuscular,

subcutaneous and oral routes.

31. A method for treating a disorder by inhibiting IgE antibody production in a
patient, comprising administering to the patient an effective amount of an antibody according

to any one of claim 1,2, 3,4,5,6,7,8 or 9.

32.  The method of claim 31 wherein the disorder is bronchial asthma, allergic

rhinitis, allergic dermatitis, anaphylaxis, uticaria or atopic dermatitis.

33. A method for reducing the severity of asthma in a mammal, comprising
administering to the mammal an effective amount of an antibody according to any one of
claim 1, 2, 3,4, 5, 6, 7, 8 or 9 wherein said antibody comprises at least one of the following
properties: (a) binds human OX40 with a Kp between about 1X10'° to about 1X10'2M; (b)
inhibits one or more functions associated with binding OX40; and (c) inhibits binding of
OX40L to OX40.

-06 -



WO 2008/106116 PCT/US2008/002498

34.  The method of claim 33 wherein the antibody binds human OX40 with a KO
between about 1x10'? to about 1x10’”M, 1x10™"! to about 1x10'1°M, 1x10' to about
1x10°M, 1x10 to about 1x10*M, or 1x107® to about 1x107M.

35. A method of producing an antibody comprising culturing the cell of claim 24

under conditions suitable for the production of the antibody, and isolation of the antibody.

36. A hybridoma that produces an antibody as claimed in claim 1, 2, 3,4, 5,6, 7, 8

or 9.

37. Use of the antibody of any one of claims 1, 2, 3,4, 5, 6, 7, 8 or 9 in the

preparation of a medicament.

38. Use of the antibody of any one of claims 1, 2, 3,4, 5, 6, 7, 8 or 9 for the

treatment of a OX40 related disease or disorder.

39, The use according to claim 38, wherein the disease is allergy, asthma, or
diseases associated with autoimmunity and inflammation, such as multiple sclerosis,
rheumatoid arthritis, inflammatory bowel disease, graft-versus-host disease, experimental
autoimmune encephalomyelitis (EAE), autoimmune neuropathies, autoimmune ureitis,
autoimmune hemolytic anemia, autoimmune thrombocytopenia, myasthenia gravis,
experimental leishmaniasis, collagen-induced arthritis, colitis (such as ulcerative colitis),
contact hypersensitivity reactions, diabetes, Crohn’s Disease, Grave’s Disease, sarcoidosis,
pernicious anemia, temporal artertis, anti-phospholipid syndrome, vasculitides (such as
Wegener’s granulomatosis), Behcet’s disease, dermatitis herpetiformis, pemphigus vulgaris,
vitiligo, primary biliary cirrhosis, autoimmune hepatitis, Hashimoto’s thyroiditis,
autoimmune oophoritis and orchitis, autoimmune disease of the adrenal gland, systemic lupus
erythematosis, scleroderma, dermatomyositis, polymysitis, dermatomyositis,
spondyloarthropathies (such as ankylosing spondylitis), Reiter’s Syndrome, or Sjogren’s

syndrome.

40. The use according to claim 39, wherein the disease is allergy, asthma, or
diseases associated with autoimmunity and inflammation, such as multiple sclerosis,

rheumatoid arthritis, inflammatory bowel disease, graft-versus-host disease, experimental
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autoimmune encephalomyelitis (EAE), exberimental leishmaniasis, collagen-induced
arthritis, colitis (such as ulcerative colitis), contact hypersensitivity reactions, diabetes, or
Crohn’s Disease.

41. Use of the antibody of claim 1, 2, 3, 4, 5, 6, 7, 8 or 9 to detect OX40.

42. A method for the detection of OX40 in a sample, comprising contacting the
sample with the antibody of claim 20.

43, A kit comprising the antibody of claim 1, 2, 3,4, 5,6,7,80r9ina

predetermined amount in a container, and a buffer in a separate container.

44. A kit comprising the composition of claim 25 in a predetermined amount in a

container, and a buffer in a separate container.
45. A medical device comprising the antibody of claim 1, 2, 3,4, 5,6, 7, 8 or 9.
46.  The medical device of claim 45 which is an inhalation device.
47. A medical device comprising the composition of claim 25.

48, The medical device of claim 47 which is an inhalation device.
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