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40 Fully human antibodies are those antibodies in which the variable regions and the
constant regions (where present) of both the heavy and the light chains are all of human origin,
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a hairpin oligonucleotide that is covalently closed (e.g., via a hairpin or
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whi ch t helif piidid@racodtipidhntainhaegetans eespeedvéldent i fy the B bui | di ng bl ocks.
In certain enq_gﬁgi‘%%rbtng embS MRN8y RLLFRE (Prhe ?fégeélt [ReRRE c6 kgent, AS

can be linked directly to B [nitiator ‘oligonucleo s,..and fol |.ow.ng
reaction FEVEB Wg‘Frﬁé tE‘f W‘@fg df)ﬁlémlgftthgé’t?%fyocz‘gmaﬁ’@pﬂ?eﬁ%h(? IR T ain

enbodi #en$EQ 1D AO: Af@ DRt the scquoite siveBin TR H3 et 3 ot FeQ HANP ¢l PRty node,
i's screengglagh hesddunce kBRA GSSED IDYA3 Sir CPReHA@BEa Bfhtdhaiemdibrein thé variablaer
empodi nen&o%ﬂatixfl {)./'tetg?d‘lﬁ i BodTh Sl Res WP SLGerRe rﬁﬁ/@ﬁ S5 $D N4 8180 @ Wey.sil oy node,

i s subsequen guot ed | t1.0 el reacted .w t.h i 1ding
bl ocks, aﬁHRs[tﬂbf}@éP%“?e&‘%eé‘dB358§[)§§(§:3 f o@éﬁ‘iﬁﬁ?iﬁe&ﬁq‘wcﬁ 5T 8EQ$§acti on
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amino acid, such as a similar amino acid as defined herein below.
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serve to |er |on or , FILYPBH or for
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may first include a purification of A-S fromstarting materials) are m xed
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bui | di ng BP@@IRSOW neesp€DRp (indleding, idepiest, pneeorves s mbdifitdCDRsY fe@nidgndrFi g.
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ol i gonucl eoti de using standard techni ques known in the art. The initiator

ol i gonucl eoti de may be singl e-stranded or doubl e-stranded. The formation of
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40 particular the Examples, to determine OX40 binding and ligand blocking.
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by Bpnkpa@ntods|to ymanOX4harensintsVe iodsg of:@35(ibolig 2 f the pEInt ivkemsonatr vak (J
| munol Methkeds, 1995, 184 177-186), Kettl eborough et al (Eur J | munol

1994, 24 952 S eﬁm‘éaggﬁ gﬁ*&% g0t Eapsa) baath 10737, vo
92/ 01047, h%%%@ﬁ’i}ggy fgss SEdingest g8 anibodpwhesp hgayy zbaip somprings s
5, 698, 426 seBereZRAASEQEDNIBO NS, wiBsEBE THafy cdyptRds BO8qu&cZ D8 BER) 1D

5, 821, 087 N(B7)56 hud@80 X0 4B/ond Q&bocﬁn@ﬂ-ﬁh@é}rzs}s blockiH3 agdBbdie? pﬁ%ﬁi’ezg WLHEEB& 743
&

\alggagl 26I’9 ljegélt FerleJl}]ty nh Pth@‘%[ndpg%fgéaniﬁ)ody %\ﬁ’%ﬁ%a thgg%ah/%lgha(]ﬂ seBlbeE]ﬁe heavy
and the | %%ﬂiﬁ& fngf 115 @gi chgin SﬁﬂH’?B?P@ﬁg( FQdP NQBsbwaereaten thap §03eder cal to

sequences eymemgreapghan 8 fotsudhes bs gajaley tHin 608} in@asianer w\gre@@dyan%wpl es of
fﬁl ly gunan anhithedies dfrayaddnfbhumagam%mbefcﬁespa'&aﬁ&hﬁg%t fsQEpee {;&WPJ e by the
phage ¢is ant i I.es C mce in

4 v@ﬁtlo@ﬁﬁoog%roqgﬁﬁ)gl?ﬁ%%om angllgg 10 hdinan (ﬁ?fbolﬁ'aﬁnlaf}%oﬁé ing the reg| on

whi ch the nurine

genes havBeab’Eé}P?HiﬁﬂTe&ﬁeegno@w Noﬁﬁﬁ%thébgﬂﬂﬁ ipaauence gL SRR H2 p6kd. i n
gener al t &dseprindeBPESAEE 18arBintagiiisti;, HiboB0hsledut Pfa,vﬁm@%p&ﬁ@xtylﬂ&} Hnfg5, 126 US
5ng3g 4250 X4B whhidhGd 193610 WS rérhirfhs huE an@H3R%, ; n tﬁ;%b g—l

e 0|rren g s an anta |can oy aV|ng
speci f E %?&h& %@Qgﬁr}ﬁd&%?ﬁtﬁﬁbg %%W“?ﬁggﬂé? NS Dnét e%nabl e
domai n ’ﬁ%’“ﬁ@é a@ﬁé?lﬂstwﬁﬁh?quf‘ésprcamdeﬂéwvs oinect CORe firventiny arhahdeeglience
given in ﬁplgdmreilrﬂg Hugdan SBEA0IHY ah@ntiboflp confgdiinklthe }ﬁa\@BRalh@aquage ghg(ﬁqggynce

gi ven in ROgmhad lh%%)ght%ﬁ@n sQlu'é‘Qe%L%r(S . ?C%yé&ﬁ% h%‘%aegénal
h th 3 P8 %Enot h
enbod ment REENENESs SR ok BralsIHE shbim g b eSS St | body havi ng.
specificity fdf Oﬁﬁﬁ‘ﬁwd@@@th%&?ﬁ;ﬁ ckige antihediey prohidedby thaeresém iraentiopasd  t wo

of CDRSH fullChiRkn. aln dnCBRbddimaft ticheoss anaRing aflessaicn pRkided 8y hﬁ%\/ééerﬁha' n are

sel ected fun@filoh he hfuﬂllahl@é/& ngoﬁefaﬁlbéﬁméﬁnﬁ@crg ViR r&haﬁﬁg%dle!? Nidedf b9l H,

t he sequ v % nce in SEQ
DO 3 f&%&%a ok Sy S iy T R oL D amscriespgont o
wher ei n CIRESHlogkHg aph‘@dseé@t%rﬁ?é by itheensesent iSEQI¢aNOa 2 ffindy CDRRBamaX40 he
seqguence cg”i@elm artpet®Q | D NO 2 Alternatively, the anti body may conprise a

h h 1 | S C Sa 0LI1CC §(E int o S
eavy whai n Whgbgd mildRnddh st be ﬁgg'a&%%@ g E'”s Blndt ?% Pfj\ﬂg? t?e%é heavy

has the s C
chain V\he?(g%éﬁfgéasgﬁé ﬁéaiﬁg sgegj\%) e’ %P(/ in SEQ I D NO 2 and CDR-H3 has
the sequence dih§@piitofy sEcyies thgpEesnt inhentian oiithlydevod highbbitingiatfidis, in

under st oquirticuit pabholper Affinay manse akesurdatkigagly ma@e%hﬁsa KeoRodi et the f
present ijpMedhs BMA nt.i n eci fiCi ty or
o S St AN L b
heavy “Ghal M c%r Sué%é fuﬁlé?“ e@’“ﬁ}f’enlnloﬁe S‘}E@PI lop iRt is measucRisie,  t he
sequence r@?‘“&@r‘f’@h @E@Q@Mﬁgoeﬂlghr GReik2s dandhitiehén he Guangles igiraigniniche SEQ | D
NO 3 for e@ﬁplh&elrﬁco&fb@iahe}ﬁunmm%cé]m@r Hcsrﬁaﬁﬁmedh@é/@iHH B REAYIAR T AN

ant agoni tdi6n &el- bﬁﬁtﬁbl?@ﬁ’e‘ %&géu%s ﬁythﬁ?esenlf 1rﬁentlon§8%%8§5r ! Sgr}-%éa heavy

chain, wherei n MEREMT¥quence

gi ven in %rE1 I?t OIi‘—tll I?P}‘Ié’r Q%tﬁf&eh’(%‘e Gbedimient tsEmtibgsiyNaplzo1lS or
CDR- H30 2194 tltewéesglgqlg}/@n@@ lgap g@mdmg agiE@yyl dDaN@t 30F vl o£PRteH3In one embodiment

the antibody molecule of the present invention has a binding affinity of about 50pM or better.




I n one enbodi nent the present invention provides an antagonistic anti body
havi ng specificity for human OX40, conpnsing a light chain, wherein the
vanabl e dwomebn/o6418he | i ght chain conpnses at | east onepCDRshawiong7t he
sequence given in Figure 1 (c) SEQID NO4 or SEQIDNO 2 1 for COR-LI, a
CDR having the sequence given in Figure 1 (c) SEQID NOS5 for COR-L2 and a
CDR havi ng the sequence given in Figurelél (c) SEQID NO 6 for CDR-L3 In
anot her enbodi nent the present invention provides an antagonistic anti body
havi ng spé®Pi§ Eikogineg the gpthediometzcule ohiba presept invetiphthaehbinding affieiteph at

| east two abdut @R ok bet@mn&naadbmﬂemmcﬁnnbm m@édu&lﬁfehecmmmnn@hu&m@s lai ght

chai n ar e vaRbRGES Jramd: Be:N o ﬂ>é?eé4 g ohf&m B %319 Jecfe@f i NO 4 for

CDR- LI, the s yen. in S or seguence gi ven
" SEQ | DA GRS Bt Bt irﬁ&a%m 9 P ®BVP) | ghe
chai n wheP#&i{% CDR-LI has the sequence given in SEQ I D NO 4 and CDR-L2 has
the sequence gThemtibodySEQedulksNOHe pAlstr im@hiioteultably heveaidnasindddnigoPNse a

l'i ght chaig hWHﬁﬁ ©ixa0 Cftedstd Me Elh‘%&§ gﬂé&‘ﬁ%%ﬁ Mﬁnfot&&%g Aapo ar ora‘ncI CORAES

has the sequen 1 ven tfn é n}])nse a light
chai n wheP&PROEHRIPSY ny nftﬁé“ g E]H’«?'f‘l%‘éf’ddis%ﬁw W‘%@Q’T}eﬁoﬂl@%‘”‘hm TPR- L3 has
t he sequeHtE&dgiaenmpthosRgesmibNOINGhFEB anties havedi dhaneoetiviedddtOX4Q" human
under s1@od cehat Inapaktiuir Metaaliboan snoddcalel BCthelgReknt ﬁhvé\ﬂféh neve LHRAE MBALy t he

present i eBh ISLQ@C‘PQ ésge%shu 4@%?91') m%blﬁ\/l%n[) %9d1¥x ona\é;fa S eglt}cbé)g)hpy for

human OX40,  co onmal n pses
the sequefk bllng%flrfﬁ? P]‘%?EQHV%“Rbﬁﬁvefag? ‘t‘ﬂ?@ EP“Y fonecllsutfarefepregied Bymim SEQ | D
NO 5 for @ﬁﬁﬂpﬁamlﬁmM@réaqa@rndeagotbemxamplSE@ahﬁbdu@n&mcores G@DRe h@sdnn  anot her
enbodi mentnvtMpnpeesLHihdind YRR QR Il Ql\ffagﬁ&p?d@se@ﬂﬁxﬁﬁﬁ) OIS o€ R 1. bqworhaw ng

speci fi£i Lyl O, Jﬁ%’%gocﬁ%ér@t thet® ?o%llcﬂ:g g"‘i‘g lﬁﬁg%rghrﬁar}lmee&ﬁg{ la nabl e

domai n co S nce

sequence gﬁ\?gﬁa? Ehblg‘@ qf% g“PBtr “@’fbﬁl{f’?eraqqﬂh‘t% %E&H&%é’%?ﬁ?@pxw SEQ I D
NO 6 for CDR- LIBwithke thCbmdyhmﬁieaéﬁnle$faﬁtxuohes proeglediby ihapesasnt atvestitint abl y
conpnse amePbphigi@Nisaizyan) kghbleGhaida KRbwa iC @Rk, eI"H%%e%EM 1rh@ﬁ‘tY&ﬁ tﬁ&@foﬂv also

t | t
respecti Vf'ela)(esl_@ Ogl'?an&s%f%eanﬁlgcﬁg moqﬁv\ks o?the p{eﬁeenl?mv Iémnewé%}hgegﬁ anmlfrﬂé fLresen

i nvent j ggp E) heav heavy
chai n SEL Iy J@eﬁﬂﬁh@é‘a@‘FG‘éwei%taSEébVB"M@bif(Tf@Fﬁf@DRlaﬂlriUOntm@O@@quence
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l'i ght cha 4 21f
coR Ll Cha SRS %%eﬁ%efﬂégﬁééﬁ?%vuﬁ%ng& JFriask, £ D4t (g Bhldnce gi ven
in SEQ | D@ﬁg B 101 )(EBF%CL@PW (hhempspe eidpt- &dolaBiol, 136at7-Bhd YD andseualmi no

aci d sifbsPCR (€iaons e @dNatirg81,288/261, 1968)etMaogimnwnyl. Reprapdiscubes teee CDRs

provi ded Ilﬂytht)dm&)f@fmgmamrﬂy(ﬁntl on without significantly altering the
0 OX40 and to neutralls%boéfs 0 activity The

ability of th

ef fect of any %%H%%IQ%%%{%&? t}ﬁ’ St g?ot??' TS ules ghihe PRt Mg R G 1BHEEAUN” be
readily t‘&‘tf“eea Q¥A0md BRAOL) dpmerpus esayy suitatflpfor dstampihiag By abditnef anhe met hods
descnbed d4mibedynio biack ey intecackion armdedeaibdianiy @smpleOhdeih e dmenBSdithehi thdi ng

and i rgoi Qirt:s!eﬁﬂn@efnubﬂﬁro@&é@é %@klﬁﬂn@b@(ﬁlﬂagﬂgpﬁ&mc @&ll‘bﬁma& %ﬁg 6\% ?ﬂg

one or ?Tﬂcra§5b%%{£gﬁlbﬁmé LRt el PoORE e 4 iy Coppeon e b RO 2 or
SEQ | D NG°8myted @P4EEE0r D oqts By 50cqnc¢r$ecym O IO tiandnMSE@oh® NO 21) ,
CDRL- 2 (SE@OH@NOhEﬁuEMOMH&d(lﬁﬁ@ak% NQaﬁj}allhﬂmwﬂOQ(hOOHﬁor@rerrfE@dlﬂleﬁm no
aci ds in QaBRui4n @mn@us@,ﬁ irf ;A€ 2GRS r%&bhﬁﬁ%ﬁﬁéﬂx%uﬁﬁg%v\%&%dﬁ%% figr am no

aCId ui t I ne erein one

embodi r%fe r{eﬁg%l e anleltéoed lsaﬁ\}%aﬁ’fsegﬂ’ %ﬁ?ﬁ\ﬂ“&%’%a’ﬁ (E;Yntl body having specificity
for human ox4éf @élﬁis%ah@ooébﬁww ip SE@rIsERt NOetion nERREICON) (BEQ b DrdN®nror  SEQ
| D NO 20)effe@DRHoBcyIGEQ It DIING aBpreciclofithak the SER b N e @y ris®a Nek1R1) ,

CDRL- 2 ( QE@cthmBQctﬁé oPRG %lre gtxclg %Qchl N9iBda %to?&%%mﬁ% ﬁéf t&ﬁég) for

S I n._gne or nopre

exarrpl e i Q Wé;' hed tootﬂe rﬁl t € t
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conpnses recoveinayit DNAI procedires @iwhi¢iBe vapaby GagdamisninRéd dither NRANY o:CHAL N
conpnses three CDRs wherein the sequence of



CDRH- | has at |east 60% identity or simlarity to the sequence given in SEQ
ID NO 1, CODRH 2 has at least 60% identity or simlarity to the sequence

gi ven in WBQ10dsIs2 and/ or CDRH- 3 has at | east 60% i demrCirtus2@0/0243n7 | arity

to the sequence given in SEQ ID NO 3 In anot her enbodi nent, an anti body of

t he present invention conpnses a heavy chain, wherein the vanable domain of
the heavy chain conpnses three CDRs wherein the sequence of CDRH 1| has at

| east 70% 80% 90% 95% or 98% identity or simlarity to the sequence

gi ven in SERidgRgADA the EDRIbANdlasiicatTeblmagtes kO YpniBEYHE 90 IToBos ot leabm o
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that, at @?@'o@élbe%lo@ﬁWﬁ@le@Mﬂ5\81t hﬂteﬁ{alugmdw&eameeﬁ@smﬁmuam no acid

i esi due is I | euci ne may
be substi }ErﬂEeH‘amP8‘ryp?p§§F é}ﬁﬁf %geé?a 5 achleve&uglgg ?&Sgﬁmglgcl)ll\%g%%@ﬁescgﬁ often
be subst i ¢xamelt o descoprsl 1a%@ﬁ@:01§3r%camé§80%%t74%re not limted to -

phenyl al ani ne Tht ywnasifaeoandedulyptusghterncif aiudes, ficicgsniiawhtigoplrvivagénds, si de
chai nSgO’ drubs R0, bléll'églbmyrh%tl@enﬂotlaln§tfbldéx@ﬁp(e%m: sa&hé}'%nhﬁ)‘dy BPartidsdc sSi de

chai ns rtate chai ns),
- aspar agfr?%“%ﬁdsy ftﬁ{‘%ﬂ‘i rf‘?g" LiLYrﬁcﬁ‘gnﬁé chgmﬁrﬁvnnﬁ & amgls an(g%%%eﬂlsq}lé%oq%é

cyst ei ne BN&, ﬁcb&Ahandrﬁaa@elqtarherf@f aﬂlwclm@.mgwgmlb Fagheiedidn, BAdIRISRIPPES: de chai ns)
Degr ees Ofhelatt@nhdidly, naishagictes hidhieyoreapronps suelmeli flyoresadrt ubrapaaddy €onput at i onal

Mol ecul ar o%%hf?&mlaﬁz Ky belteorca 8 nvifOSf POR JRirYeER) Ly, Press, MNew York,
1988, B| 0Co ormati c

Academx Pr es ﬁﬁm"iw\%’c%m{n@@ ? §1P%Of ny§é° 2 %nts ”BaL{d?n% Part 1,
Gnffin, Aaryageriitht GriefrimentalicGe.g. kill® cellyfiramplepinelyge C%W%F@éw%%@%
Sequence &valipsdsSsthutoddolif GhHy@dinsiBbias, apangisteoins, ndieyie halishondkadenilics, Pr ess,

1987, Seq %gﬁer%tﬁé ('?\)i(tg)d’h?gEBB %m&&MD Mhﬁﬂqn %Yrﬁﬂee'é?ﬁetm% mlt&q $ein, M

St ockton ress t] %fé Tﬁ? avai Cabl from NCBI
(Al t schul CloRgsfdegengposi wg@“stﬂlewﬁﬁ‘ #1157 Sl b doS R Tpsdagnoryiy dfhuiiteX

1993, Nat antiragedene, IniREEntRAL, ivitderaysin, Retinogtychy D, lci@gmtemtm@azym 266
131-141, @h&oﬁ:@ﬂidblds Prdeaipk, tatlracamé.,QQlanni\deSﬂoﬁtaﬁolACbdﬁplﬁﬁﬁyﬁﬁalﬁ%glogs%}Z Zhang,
J & I\/adde m'li% Q9% Cenone Res 7 649-656,) |n another embodi ment, an

anti body 0 or ¢ resent i nventl on nse ht ch wherein the
vanabl e domai nE(qutOEI‘T@IEICP lghe S%Wé‘ﬁ%gﬁﬁ?g‘@j"‘f‘ﬁfﬂé g'i’/%éelsé?% the sequence
of CDRL- Imhmstrmatel, easrcap0Puiigentliogpanne, §Mmalbam§rﬂw°t"ﬁ@1 desgibaniesd gi ven in
SEQ | DzﬁNOal m2 e@sne@h1o}eeﬁmﬁne6&%epaan@mmyu@r rrﬁlpﬂ’(hlhﬁ,rdhlyndstihet(BSNSBquence

%o the gesue(r)lr(?eSt A Qg Al 632 *g”%%f’tw‘“&"“ ot body o
the pr eseﬁ‘t‘to’inﬁ?}é PW‘%@WH@Q?“’&“W%}H‘PW%&&P W%’tlaé’in ap ‘ﬁlﬁso “& donai n of
t he |i ght dohaiubicoofipmeds daunomgciCDRe dakereicin), thigbistayles dectoomePRI(formerds  at
| east 70(y%ct§1@n‘ﬁ/c1 %eor%?c% QhitEH0didl Qb Br(ASIT) baRhyntiand delusaarasies, gi ven

in SES%Q I\cpantl mi 0 1C aéents %g 9%(:1]18?1%?@769%@6 % 5 90% 95% or 98%identity or

siml ot he and east
70% 80% 90%0‘9‘5%%‘ft°‘9‘8%6?‘ﬂ?§ﬁ?ﬁyt‘9°164’3 chrlafe é?’r%“tfvc %Sf‘r‘r‘g §e§l‘]éﬁc§90§g{‘\‘/en in
SEQ | D NOBBmiurh’ Gn@aldoroiti’ treinidiun & aad Tivestby' *pRbenided'; hedwgysuckasbutneioc] onal
anti body [iRi@ne, ﬁggpmsﬁmhoﬁda@ t@}mslob@f&ye Piewiee dayddHaE eiBmiss a chi mepc

ant I bOdy brl'lef ?f?ec?? 0?%\165 nc 1]:3?810?611’1 g%d&ragxl gzﬁqlegyE%%epgfﬁgﬁést lgg\égé‘]t i on

is a CDR-
provi d&d glﬁ gt F‘B“RI&O Rmte? ytig enzymes; hyé“”@?ﬁ HAdEsoisomergses, rﬁ’ia@if?rései (c)) or
vari ants Phedisppolpseptidacint gepides oftilterestenaindeOPRagprrevt timétechtot inbouhpglobilasul e
iefers t Otoﬁﬂms@ﬁﬁh'agggﬂn RIes Lﬂsﬁld‘bﬂﬁﬁeﬁ,'eﬂotbﬂﬂ meﬁa@d@{ alpr@éih sedhak n

contai ns on nore_ CDRS cl.udin 49, d
CDRs) f roms%md (t)urr]r(l)orur 3enctrosbs faétor Q- mterfe hpd-mte(;I%%n ﬁ ona fa%t E}%temﬁg ri\Jeeg into

a heavy af@rét fapﬁogmtl%wlwwwaewt@a%@.tbfﬁ@?%ﬁw@e&%‘r% aBF‘méﬁ“gé%gG%‘ﬁta%‘fm
anti body ¢e apgstaumanendngtathpady h bistrgicaal regpoinesvnodifer svalugiralmekokade, Nat ur e

giD%t echnol Agkukidf. (123 1MaRukhIOELLN LaaIBHE At BRge cabheihinamgtieorent i re



being transferred, only one or nore of the specificity determ ning residues
fromany one of the CDRs descpbed herein above are transferred to the human
ant i body woamevosks(see for exanple, Kashmi et al , 2006T/Uskdloods;7 36,
25-34) In one enbodinent only the specificity determ ning residues from one
or nore of the CDRs descnbed herein above are transferred to the human

anti body franmewoi k I n anot her enbodi nepg only the specificity determ ning
resi dues fromeach of the CDRs described herein above are transferred to

t he humanGanashy @yanhiloayreweipky dthedeting dacEDRE-GHEF), syaeighiveh fagtod EVEF hermithes

resi dues %ﬂx@th%&& aggmﬁgyogmmsopate accept or vanabl e | egion franmework
sequence Eﬁﬁﬁﬁe%{?r}\{%}lg(g\l mchll(f% éieagtaglL: %%{ahgeg%s&&l f%lheg(aﬂ fagF anti body

fromvvhlchth man franework

regi ons Slirgnabs. yExaETWéeS@DF‘Pt@“rt%W% %’BSt&WF? 15‘6]6963 ‘éf’é’(?B? ﬁ}zﬁ’@e% Brots'ikfé““pﬁr%‘éoént
i nvent isonMlvagcént warablk dusarsdcnt maenxls, biohgnihesnen marcielst rediofotianenedads, r egi ons

as well as pnf o 1ﬁ'§)ﬁ1§taf§f(fotr tl?e RS & ensiREsH thinbkiayhydeing hohradidgtesi dues

descnbed ‘above T r ovi 0

CDR- gr af t%aéa‘%ﬁﬁ”f‘? lf Wr &f %ge[nﬁré"“y/gjesaﬁfa enﬁ\yomz’;”fm '950 ﬁ)r %% LO%%Tgﬁlcgg%ne% t or
f r amewor keonpightoh s @hﬂodﬂ@ﬁohl?ﬁﬂﬁdléﬁw&?cscﬁ%abm§§nﬁ? ¥P amewor ks
whi ch ca eb@udlﬁ@dlldaﬁnetﬂﬂﬁsmfaa&ehétanIMﬁlildasm od hee Lol inddEvivE; sREable IO theTigR,

TEl, LAY ?rﬁ‘gp SM&@%&&VI&B A din a&w?&ﬁ) sffat)le%afmdeﬁs mkiGlialaREIUNEVM can be

used for heav al n EU, LAY
and. POV cHRSHEeqEE P b aHoEE Ry an g e Lo b2 A

Al t er nat i fhedrgsceihudanty! gldprids and PEegewHe@sswialle Bunipeseent “taPFé‘é'é ingf "é‘e&%}f‘?labl e at
http // vbaseblebheftescaiat ik inclule ucGBRsqg hafftrird asdidgbarty and suithige pr esent

i nventi Onradlo%‘cﬁv@%ﬁﬁ@é?irnclﬂ 2V lauiadnlm gﬁt%ﬁhal ns do not necessanly need to be

denved f ant | esire S te chai ns
havi ng!¥ r amewdP I@n‘PtEedleé?fgplﬁgﬁ\FggCt? ’gﬁmgﬁilef &y @ﬁrteasfg%e *???{Tﬂ\%ﬁe%gg‘gﬁ%?y

f r amewor kvireghdor kaice ieuhresvigite ithnansbodirndCDRukgneS the AelBRD BB he
present inyeRbh th'eﬁal@@ﬁh‘éﬁ% the @inaeyIRBRxaiesgif suipbMdBfesequelnatesdi 3 3- 07

t oget her wlﬁng Cowe!rmlaamlrp f%vlin ndifig srof&mgtoa AR Ghohed

anti body co p uman donor CDR wherein the heavy
chain fraﬂ%%?@o?eégﬁ%ﬁe‘iiglwgﬂéé&i 9fromthe human subgroup VH3 sequence 1-3
3-07 tomet her Wihtrh thitdfeTthemslequesa@obineh ifmeay, iptgngral, besd sinfhgigor a naturally
( YFDY) m&%g%gly(r@?%ﬂ dRamle 22 bptidhellyrfb¥titied bikaigls opbmahched cKadR- H3 and i s

t t of f r vbran 591) Th
2& ¢ gg‘{ e golénéa%nekpol)ifalkengﬁ & p%ﬂ/ox#a\{lagéne%%l }?;Lg[fBalbrﬁ]g%lé:l:)% u;nr%a’flf g?%g ant I) bods

of the pré@éﬁﬁﬁcﬁaﬂ%ﬁt& PP Oﬂé‘fﬁédp‘? YS&ﬁ‘ih[“ﬂ ‘human ger nhne sub-group VKI
sequence 2-1 1S{egifit opdrhksubstitadntsikichrmaobalpregghion the ekavetareniianed syshatical i si ng
CDR-graf t g (q%\ﬁars'nﬁﬂﬂ}é oROHMhb18 hidroRt, ne@Bsbr etBoAMoUpynaN donor CDR wher ei n

the light c %emﬁ@‘@%@%frf%%{tggkp%l depvedude 02)%{1;'1? Wﬁ% hQi#P Sequence

2-1 1-02 toget t equence | % & KVEI K
(Seq | D Nerapahied vhein poty (s lepeglycohapg! Y(BTOP@BF@II_@OQHBIY Vényﬂ \Aﬁ’ﬁ °f ‘fﬂ Y4mewor k
4 (Hi et er thefRAf, espetiakly optioh@i8§25ubshitBedpol@adhpienedBpl) sudn®- 1522) Also, in a
CDR- graftﬁféth%;a}tﬁoﬁ@éib{yx%gryh&) Qf&wmve!; m¢gotion, the framework regions need
not hag(? exac%afntfc natu occu gopo?c%%s n@@lﬁ%lagtfosetgr% BQ&QB&QPy OC%QPQY For

i nstan unus r &8 ange 0 nore requent urring
resi dues fi?ﬂvatl‘i‘Féttheé??éept or chal n class or type Alternatively, selected
resi dues in theDeacedps’dds memhmmrshndee@dommcm«yreb@\@wan@@de%fs)rlehmplt hey

((:OI‘ r eSRppn%i(ngel@&tﬁ/err@a%h&g—%o& L&Eﬂlt ﬁtmélélﬁlcﬁﬁﬁﬁﬁl RO5kd. IR ri:d&tltlé'l@*oﬁiﬂﬂﬁ@)v k;]e'sln][ ijbgdy
see Rei chmann,. et al ure ou e
kept to t ﬂﬁk Hﬁ ?T{Yrﬂrﬁlg(?&sarnke'i Sggrpggé(\)/e pf)ﬁ’%%r ?’I?@ll ?y&&{& Eelag%gnh%l ant i body
A pr ot dtofesidye O%Fe‘F]éégiOH@ Wilb g S@H’éé“%’“’f’?“?slfémhﬁ% Nikeit prpﬁi%@? ‘ﬂ?‘%gr&% whi ch
may need beawben thbamipedy fresgnsat afdothe poliymeO 91/ 09967 Suitably, in a
CDR-grafted a”hﬁ&%%f'iﬂ%' %he@ nfaf; bt bﬁqdara@a@s%d iV eNt g@Brally be inh@ aage@pt or
heavy chal n i[yi:gg}';tgu gggrscmbl_g’oo%qo ﬁ&ﬁ)%Da RY cxamglethcgr? E(St%rto %60@ )le'ch atshen the

acceptor PYXiE eav rise, nto one
or nore dénwr2009iRe, 408 %&herpému@zeamamn negigetar B‘hi?leﬁfe ﬁBé}i‘et a?)‘ﬁ% ¢, 73, 78
or 94 {4@camendedgsetod tHégiatucefor edample(abujyy w)lpcahze:@rodrtmgItlys,uepmhrasjtedlorssna

CDR- gr af t ed.anti.Rady, héﬁqﬂe%fo?re@ﬁevd Kashafhe, 1R AUeScat DREDAl @I ReBéws, 73, 78
and 94 of the vari a% domai n of the heavy chain are donor residues



Suitably, in a CODR-grafted anti body nol ecul e according to the present
invention, if the acceptor |light chain has the human sub-group VKI sequence
2-1 1-02 wogetoms418i t h JK4, then the acceptor framework Pcegisens/oof37t he

| i ght chain conppse, in addition to one or nore donor CDRs, a donor residue
at at |east one of positions 64 or 7 1 Accordingly, provided is a
CDRgrafted antibody, wherein at least tfpe iesidues at positions 64 and 7 1
of the vapable domain of the light chain are donor residues Donoi residues
are resi d@éds>¥r¥n. tThes, durssemelatwhsodpe piodect ishieteadrtdith edye the cinouldtios bnd he CDRs
wer e ori gipaadtiaye tdapy fd etdmpdhRr @08 dieMRBtmenddT aalfﬁ‘rhblbol@}rham)e EMntgge%ﬁéaBtuse

i nvention a(‘sﬁﬁn%?é:ul%r Qgigl\(ty o%bt?ér Tor é@@%ﬁ%‘vﬁt t hr%olvgrllaar g @%096 < heavy

chai n conmppses ven in ure

appr eci a%r ?Hﬁ’gfa"(?%w e rpé"‘;éfﬁ‘l TR2igE ind ""s‘ﬂf?é‘{afl?fht“i ¢ agyuitageensdo afr@di/ or

del et i ohs hredgr beleerdateveight pélpmen fdrlsaaiyply bavaty emdemdrng; ghpinalié thage Hymt he
present i nueddlaan40000DRoUt significantly altepng the ability of the
antibody to biggd.HR al ise OX40 e eff ct of any

anino aci d_substi tutpl ﬁnsr%%&% 101 }éatllgn%lf(l))?lyalgf 8‘3(i%oaﬁ§ pg e“B/ZenP%‘a 19 t est ed
by one skifh&q ¥ﬁf?eiﬁ‘@xawy(e@‘&en%%bé@ﬁwéaBf;m@wm@ewfeaweqsmwélyde@@nbed
herei n, i molegplai weikhirin thivearEx divpl dont 1560024 ®PhdNEO@¥LA. bi ndi ng and hgand

bl ocki mgl n anoihge eﬁdﬁlﬂ@bﬂﬁ@&es ﬁnuﬁ% kl@%eﬁfln%%npir@%@ﬂ% B'Xent' Onh

conpri ses i.n the va eavy chain
conpnses 915%"?”%6%9%33?’% BRI SRS G B P o oo aiihers iRt ne
sequence t? EEEEmNgSUlrs misy da attashesbdiraveh eny ayvailabie arbioelyeidside-bleilpr esent
i nvent i onocenpnsesim deebfuyctiohai gioupibeieddin e heaibodp #afaed OB ANPle dab@ebeavy

chai n conphindeiisb, %ﬁ&uﬁﬁl@&( h@tvda%x@t r&ﬁ)a%hcl?zgr{ﬂao %m%p géa]é?rgﬁ R0

i denti .Lven 1n

enbodi ne 4 %tlb%hmr%ﬁ%ébnw m%‘beteﬁlém %8‘2@%’[ th?ﬁ%‘mr’it SHinE BRyBEaYt PNA ’@ﬁ‘@o‘@hal n,

wherein t 8669 fAgRie H%é&llﬁ%q Uheo6 7.4t WEIPE1239tonpn bsescatipls theguibnde gi ven

in Fi gur embletaly oSEQpieBnN@vEntion isamblitied BALRAINERMNheréh tlﬁﬂhd)d?ﬁk@)io@fs tihe

present i mmnlt@me@fmﬂﬁnﬁlsenaok!tgﬁﬁavftﬂ?ahrﬂone‘%s?ﬁ{ofé Db O LABL fedomain of
elig eas enti

si mi | ant atfa Q%%tgggewﬁﬁﬁ%ém \%ﬁ tagg'd\ﬁfﬁgﬂ@“? ?IHmBﬁ%‘d%F?B‘Bélfﬁ‘%ihf{edt%e

ant i bo%ﬁ/ W‘Wﬁ%ﬂtﬁp@é@ﬁ% of rﬁQféﬁtfﬁt@ﬂe eodpdewhigh tiegiffectohmplaculevmey 8¢ n t he

vanabl e dorebal. dultipiesitds git becivad  d@EPiioSe mose BEG HRNLEIHAVIi Ng at | east 70%

ﬁ%%? Igg%o 95%S?Jﬁtal§i§%t}qﬁﬂgdu?]e}[éla%r g@élg}tly‘g\ﬁxﬁ&(d gﬂ?&ﬁ&%&{ﬁc aglea nnISQSSEQ 'D
heavy Chaél}%'te‘ﬁ]e reSIAugE C?W@”b%ﬁé‘btfg gﬁféﬁ“??‘oFaCﬁ‘W@‘yﬁ@éWIe&Néiaﬁacé@hﬁ?ﬁ@es t he
sequence ’QPQ/‘ Hibghdraementonay bawpvalentylirked ethnsulpve riemmfahestsianabiie: domai n

of 't hesl ilghttecsinaafraporpnsis cbhens BAIQAGAI gsnmnyb@a hiBe B!S;Xd%rhn anot her
enbodi menfar@fuld, r‘h%ulp'ﬂﬂle&trlﬁo(ﬁrbon%h@/hsﬂ tﬂ%fj%rf)&;ﬂ%ﬂg:ﬁl a3 the pol;,'natwif| @8%n and

| i ght chaaﬁ) o nate A ;g ftxéana es a
sequence HRVIPAG AT @l cristior ‘inalé’*?ﬂ % {Pr BFangil?ﬁhfoéﬁ@?P“%d%ﬁi’é“’éﬁéd&@rﬁée gi ven in
SEQ I D W@elahgeS@%CW@mMeéV%Umamw of usetheAh hghated halymecnnpbsesd as equence
havi ng atstdréggsmat6fin the prephiyti@ ofpolintedMopifled aﬁtﬂ%d? %%%@aﬁieyﬁme& LowEQ I'D

NO 7 Ve bl
oL ?@'O]Eﬁﬁ a¥ti attéaeiaoﬁy%e'r 9‘%9!% W &Scoﬁta{{ﬂﬁ%cythlﬁ 16:acr%i’ve é{oup élé&as %5})’ agg% €

90% 95%h8r°°©r§@"y%8éﬁ‘ﬁ|°f ff“‘dre& %er“?“t‘ etaB e, es%cmé%éiega viayi spmhcgecgrpD NO 9
and a | i ghtuiRtwls Suchwiieried matetiels manabbeaidedwinmaotialiheol dxgiplethai Nelganpnses a
sequence fhawirlyGhedrwheasd yrﬁ&%/qnoBO%ms&)QPe’gABE@/s or%wvefﬂ) taf'eHYroﬂ& simlanty to

th e&di vhi erla venupral chentl t
nvent oon o catBhLBoRERe) ot Wbl b TRl prhe e PnBHBE R heavy

ant i
and | i gh?@é?%gﬂ% mg (frzg) ?H(?O’iyhpeﬁ%éfmr&rf@l th‘ﬁﬁ}f’l%@mmﬁﬂ“aarféfmdv limted to
Fab, nodiShrataEsRapERlymerepatidfSuaBidrahd M- FE@ASP)& (Bhtainuble SoMON e t6l BRIy

anti bodi ehedreagr)VH or VL or VHH), scFv, bi, tn or tetra-valent anti bodi es,
R ngt;aaaogpgéz:ﬁjnﬂmppbogﬁ bijding fragments

of any of
Bi ot ech 55%;' ate%fL %is E%(poﬁy&g{ﬁyle%&cg%},@ﬁﬁentgfoa@tgche[l),tlu:@et@@g gevording to
40 the method disclosed in EP 0948544 or EP1090037 [see also "Poly(ethyleneglycol) Chemistry,

Biotechnical and Biomedical Applications", 1992, J. Milton Harris (ed), Plenum Press, New



Reviews - Online 2(3), 209-217) The nethods for creating and manufact unng
these anti body fragnents are well known in the art (see for exanple Verna
et al , 1MWO&p1dowsal of | munol ogi cal Met hods, 216, 16%ciAKroiGohan7

anti body fragnents for use in the present invention include the Fab and
Fab' fragnents descnbed in International patent applications WO2005/003
169, WO2005/003 170 and WO2005/003 171z¢ulti-val ent anti bodi es nmay conpnse
mul tiple specificities or may be nonospecific (see for exanple WD 92/22853
and 005/ York 3605) dthylarelyesihGhkimient ardHiolagicalfaulicationsr Hofg- Mlterdargs esent
di scl osurg4iss ZRERN dag). ﬁﬁleﬁ&n@ﬁ%&al Siidtg VeathinBE D J AtRli"Biocprjogion Whi ch

conpri sea%a@i%%ﬂaglreo u {Jens f{)mthebydme(i&g\]b%(%g@. If\gz}bAQ EaPA, b&RoMent, and

one or t 9ant ' or | %%ect |y
thereto, $wreBRithire Negv ‘é@é‘c@ﬁ*ﬁ@ﬂ‘ap n \R@%O@VGQFG %Wbed" t the
f usi on spr ot £1R546P Narins esntphoP BIG iseattacted té Hodieas,in ﬂ@rhlr@ﬁang}!ﬂne Imgna vapabl e
heavy ( VFQxa 'BQ: Y @EG%QJdﬁiéd'ngtfraér}{é{)t hﬁ)aad rﬂé‘lghml@@%:rbﬁﬁl@vhlyntl}l Inked tdysimgle

di sul phi d | % he 1
or ot et n. WY RGP LhnEoBRAP A AF BpBdr it e Bt SLaRRN inga bR (T, DO

ant i body
or ant i bodkleinifi\gronransip efhreé e affh‘ée FaWPson “Pdkismerfé%‘d“ae ‘H?Wlfeeatn”%t"gépeci ficity
to the si mgﬂhex}@@ryedthiylmagllyhﬂ}ipblmer&mm@a)moeesulat waightio apmosmytetyid,G00B#R.on

prot ei 1) | Bnd Ul fng%hﬁgp'wélé}\t gpﬁe@%oa@thmmto @Re F‘w ?ré@ﬁ@:ln?ﬂgy fhestRabPr ot ei n
according to t 1§4ﬁ% &é Invention has an albumn binding site, for exanple
a VH VL pHPPOYREF Vi des an al bumi n binding site The constant region
domai ns of t hdnant thbuljmens| theprEsenbinventien proyiienan INAEERETIOHILIGY Polednt . may

be sel ectedilayedifeifyagativtha @X40e which posaodifiethBbi fergmefht Hahiag ameayctyin
mol ecul e, ?r%shx tlpeasreéﬁeﬂyé Aled S EES If[ﬁ%)@ranﬁldﬁl%ﬁt' c(PiQi% c%bﬁshng’@y s@]@eﬁc@qw red

F K 1 9G
[ oM dobva, Hsen b bR o BNl Ao redron Bunars e wsod

especi al | segioh cohteining@ leash dnd ¢ySBine sesidpp daswisle An efifestos malasslgys %F@@ul eis
i ntended $@tablyBé aRRL: dlddtIe $s FEGI ahis btetlyd efifgatié methbdinkztdrbadinar e requir ed
Al ter nat | b¥8/25637§%8§%io@%2'1 POLYR §PO ST 0898945 CShitBE Ind i c@p kioReely is

nDIecuIe i nt apeut1.c ur oses_and, a

functi onsatﬁ’F]éeddBtsu g Uiy 3@‘ a g’ @ TR pimige $ B F%%E?%tﬁ nl@)@'éte%%{ eis{/dﬁ? g' tf“f will
be apptlecCatretnd had ofskajarent ehaimpedeash emlflofﬂé@d? of gredrsahtesidegas sowdindy ns may
al so be usaddroR 2 AR & I} @GHeBl 6N kesiut Rawhd £holchearsepgte oabopoi,adoon 241

has been ﬁQaTgrggtatl 318%" ?1‘ \Dﬁ% %{g%%@paq cheld téo‘glg%htltﬁ)ti?/?sltherew a%%f‘blx atel¥
O e Vi e T S Sy g 21000

post t r ansNa¥ rbs{aiethmmom(@Ib&:lcmywhé\/lwwoéhd10é1>€1ﬁ hsingfalgotkagen apdi f i cat i ons
of ten gieppRdsMAN4bRNARILICRh NekA€ fotaRely SaeeXpEgSs the antibody as wel | as
the cul ture CO&H@%%%&&%Hgé'mé;m&ﬁgéN@ywﬁo% @g%Lfvm@M NGk m

gl ycosyl ati on, ornatlo aspartate
| somenzat I"ghe $RGUESRA A i A andE LA AR AN %ef"? E%Eé D SSBRTPFERISH S s the | oss
of a carboxy-term nal basic residue (such as lysine or arginine) due to the
action of carboxygfgé gases (as descnbed in Hans, RJ Journal of

Chr omat ogr aphy 70 $H&X.00995) Accordingly, the C-terninal |ysine of the
anti body heavy chain glven in igure 1 (f), SEQID NO 15 may be absent In
one enbodi nent the, Qﬁ% chain gonpnses a CH donain and the

anti body |i ght chai'n coﬁb donaln elh? kappd or |anbda In one
enbodi ment the anti body prOV|ded by thepi fon is an

antagoni stic antibody having specificity f hunan qﬁﬁ?i n whi ch the heavy
chai n constant region conpnses a nodified ﬁlnge regron’ Accordi ngly, the
present invention provides an antibody in which t hd heavy chain conpri ses
or consists of the sequence given in Figure Ai{f»,5 SEQ ID NO 15 It will be
appi eci ated that one or nore am no acid substitutions, additions and/or

del etions may Bg, [BYE, &cﬁﬁ@G%ﬁoQ@%O@@Qab' e and/or constant donmains

pr ovi d%g P%/ theroresen:q bnzﬁfentl on W 3%}? fsl nificantly altenng the ability
of the H5a9EBE AEC LRy O§?\‘Hest SOt TR S8°OX40 activity The effect
of any am no acid substitutions, additions and/or deletions can be ieadily
tested by one skilled in the art, for exanple by using the nethods

described herein, in particular in the Exanples, to determ ne OX40 bi ndi ng
and bl ocki ng of the




OX40/ OX40L interaction In one enbodi nent of the invention, the antibody
conpri ses a heavy chain, wherein the heavy chain conpnses a sequence having
at | east WOMiodeeiiBty or simlarity to the sequence gi veaTius28BQ243D7 NO 15
Sui tably, the anti body conpnses a heavy chain, wherein the heavy chain
conpnses a sequence having at |east 70% 80% 90% 95%or 98%identity or
simlanty to the sequence given in SEQ]D NO 15 I n one enbodi nent an

anti body nol ecul e according to the present invention conpnses a |ight chain
conpnsing the sequence given in Figure 1 (d), SEQ ID NO 11 In one

enbodi nent of the invention, the antibody conmpnses a |ight chain, wherein
the light chain conpnses a sequence having at | east 60%identity or
simlanty to the sequence given in SEQ ID NO 11 For exanple, the anti body
compnses a light chain, wherein the |ight chain conpnses a sequence having
at least 70% 80% 90% 95% or 98% identity or simlarity to the sequence
given in SEQ I D NW:PHAHCHf¥Nenbodi nent the present invention provides an
anti body in which the heavy chain conprises or consists of the sequence
given in SEQ ID NO 15 and the)light chain conproses oi consists of the
sequence given in SEQ I D NO of the invention, the

anti body conpnses a heavy and a |ight chaljn, wherein the heavy chain
conprl%es a sequence having g .0@6|dent'ty r simlanty to the
sequence glven in SEQ | D MO onpnses a sequence
havi ng at @Qh prity or S|n1Iar|ty t o\t he gequence given in SEQ ID
NO 11 Gbner e éntlbody conpri ses a hea in, wheiemthe heavy
chain conpnses a sequence having at |east 70% 80% 90% 95% or 98%
identity or simlanty to the sequence given dnh SEQ ID NO 15 and a |ight
chain, wherein the |light chain conpnses a sequence having at |east 70%
80% 90% arosuyghle @8%130%%19?/11\] Benddepfeinty to the sequence given in SEQ ID
NO 11 BloIogldabnwuh@n@hasﬂwsushﬂmshéwtmb®dWewh@hwf trsesk (or cxymprlaihaci di ¢

and/ or bagpeg fd%%éd}f&@ém)gét&um thib Bl £B)te@e\tintigh dciEresivhet ot shoat amiho podi ti ve
or negati v/ C 13 HS am OF d&%g)%“atml&ﬁ ac?%’ ?féatlflthe }%Q%agh\éﬁ'ﬂ(by genﬁérgﬁl H\drﬁﬂengg)pend on

t he absol U anln

nt of
t he charged ngB@B%em'?Pdffﬁ%m gb? %rf?eﬂh‘flﬁ?“ém%ﬁ{?vtdﬁga‘bﬂmg%‘ﬁ%w g? ﬁﬁﬁqﬁei ons of
t he nolcechivengFherifisyebeotman®©Xi which pi ) mpdfiehBabgrgatenidtayivh adeparchiivul ar
nol ecul e &Jmﬁ@]nﬁ%ﬂ&or@ﬁﬁ@@@ﬂ thd Rqadté 2iven fnlBHEW NOArsan@a light dheih cempiddimng al
charge In g Q@R Sfr:]aéle%lc%sgn?érr]xtnlx ?E@X pNo ;li Mﬁfz@%g%ﬁé%gb%lg&léﬁﬁc}féﬁesent

di scl ] Cﬁaégmﬁ t th
Tt bady ring pattentt PSS PO Py BEAInger nefmbatng ot 58 IDNIHSSS & 5. 8

6, 8 7, 8SiBably tBe difretoDiblcalatid BiiEyndain ditdchedywans the wethodredesaripedin on have been
engi negy e(ivb@x/b*m 284 Wo@mai @oxl W@Qb@ﬂ@@@m%ab 1ykhi-alemyidd gagh iso0

ti bod
Ui t i o ST ¢ ey SR B Rulbisdp Dl S2d MR AL (SEBTD NOUBREM BLA ST,
char acten@’{lin@@m‘li]@fihﬁ lﬁﬁbreéiéﬁlf‘el@ﬁ COR Xﬁfhvgﬁdltﬁﬁaﬁ?%m%@?@t C§ d OX40

ant i body esigiiesigth hadehdareveight bdehedd00NDa. paihmtptadimbfeemlwelgm of MatPEGf t he
ori gi nal | Yool BRNG kel a%gbcﬁi@'tli Q@QYM%&Q@%@ 000Ba. Wl@WY’EG&MoleJuWS exanpl e

be eng eer cin I.esi an
aCI dl C a Elg%?ifi ]gél?agfﬂ C@ﬂ)qﬂﬂa %nr?mlé)o Caf% amlﬁe Of%ﬁ %Hﬁ'ﬁ%t@(ﬁ?’%ﬁ? C@L?léﬂ%
Al t er nat i glgfg}) MYA29.00Q mradéefieddysiney alsg gpad %?GBMAWMHW&@@IS m%}é}? f%& ani no
aci d resi thuasriesieabentdrgriuiably Aht etibatdy meleyyle bf tht heesendIngentlog ivaBEGylated
unaccept apl, éﬁﬁl@& B RlagihBhiUs slﬁﬁlnqh% WES) AHESPEBYIaRe oo e Reed & Hefiess t he
pi, as req % e ftarget pi of the engi neei ed antlbody or f ragnment
deS|rany ﬁ@%‘ “exanpl e be 8 or above, such 8 5 or i's I nportant
that when nani Ip@natbi:rmgamhlé effpcieranaleqplps maydepErbad fchmFl@tdén fwgtnﬁ’éts Yeigs hapl e

activity gkthbiedeastitiedatpplicatibonayiCen0s/ TORIS9,i WOHE/ E3hub&kEAL0ASHW3ENGI neer ed
antibody or f rﬁ%’ﬁ&%ntﬁﬂ@enh&?al vi@ks MURI@nbial s%b{ueh&een%@d'[%@l@hba\wt y as the

expasy BB P! mﬂt%r@ﬁaolﬁ%@%rﬁ%wﬂﬂwm SO TPy
ﬁ%@@#@&???ﬁm30|nt

f r / wabb/ dscabénet ewreges the heary or dayiskieheis efian @tlbia@dmeltwtlﬁ%f t
of t hes@antrhooon s!éljuécnba@rt&élpresent invention may comprise synthetic DNA, for instance
produced by chemical processing, cDNA, genomic DNA or any combination thereof.



Al so provided by the present invention is a specific region or epitope of
human OX40 which is bound by an anti body provided by the present invention,
m parti cuwvaroswmssisi body conpnsi ng the heavy chai n sequentasgia/ tSEQ | D NO
9) and/or the light chain sequence gL8 (SEQ ID NO 7) This specific region
or epitope of the human OX40 pol ypeptide can be identified by any suitable
epi tope mappi ng nmethod known in the ardy in conbmati on with any one of the
anti bodi es provided by the present nvention Exanples of such nmethods ntlude
scr eeni NgHNPE Réquekess Rhick akdstiagh dreibgdyhaoldand ofehle fresem i@eh0iof om tsiohtsined to t he
ant i body bOfmettljg)%sg)é ﬁfr‘c%]n oMYRE LR Wt hrt H8r Mphe?EtNAf {R6RE coliigforcan

speci fi cafl y bind to 53 ant1 bo cqnt ai ni ng thheesssg auseegpedcﬁf e epitope
recogni s&arisyall HehatiPpHRFa A bcq}? 1S S S B Brsdtced sVt het i cal |y
or by pr akeechiptd DN gesnieowr of thetbesiods WW&WB@@"P@[S@FG@?“?%& bi nd the
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ant agoni st jfesdRl tHACLES oMt it RinddlikhiRicRalia sgpthéstpechhitfued icetirentbd ch
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Cr oss- bl ogkijng anti bodi es can be identified using any suitable nmethod in

the art, for anpl e by using c etition ELI [ ' ere

bi ndi ng of thgﬁg gg?im B%S’&tf?lnr?gsoé%% ?)%c?yd?n(l)ngnodr?a@e%;&l? eét(rggéoglﬁ?gﬁlg ﬁge%\(iiqndi ng
of an antipe@NAfequprscppldBepresanhipsritiopn etordngy Rigyided 1 & cl9RBE 8hbodi ment
there is @ppdiceccan canpragning br mosrNAceyuehay emydmgen pftitody yf theprebantran
Oox40, [ LRS8ui C k B QGioRtecddt cobHRQ Yo MRRSRiRasYereBdih
conpnség; ﬁﬂegn%gg' %‘3%% @5%2&%& rgl\!;lo‘tt)i)g) andl(ccu g%{ethl i %Qémﬁ{%g%/tﬁn}clonpns%s t he
sequence %E SR SRR P AYY B EHRR A PRlahs e BB N e’

cr oss- bl orskienigychntSubally dsvepiopeqcariingy therpsespriddeation spMRessahe SAMPETS t he

bi ndi ng ofivannanyi Ipod: 1¢anPBEQIIDND:he NedwotidehkbthirsEUEND® FHROA(ISEGn] D NO

9) and th@E(%-‘iHSWO in“ég'destﬁgk/igﬁh%e&idg séqt?ﬁQe'erd\@nE)\ (R¥idgéseat 1eih SBaam 80% for
le b . 3 h. greater . 90% ticular b
oreateld ¢ HagasbmeELRRR T RrsPe ) Wittt kPR el Lo e’

accor di ngnentralisimgsangibgskyaroledula ¢feh mvséh‘tipmﬁti%yfn@@e gxagde BE SERYEOMPBIFS bi ndi ng
to human £4Rrdejicacquande Yaoehgn Gertiphitysind ghet lipht dimanysuchad IGSBdspeence gH2 (( SEQ

I D NO 9) %3;Oqg2d8:).gxmco?£§$l§) ié%%%%@inﬁl‘rtgthé &%@rloptﬂygrezéntﬂ@&i&r&iﬂpﬂ%g
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by the pr Sﬁ&ﬁ% hb&‘é&%é&%@ s?srte(?n fnﬂglg%u%g mxﬁﬂgss?&eof%@ﬁﬂ%%(men@e@%ncoding the

cross-bl ocking anti I es’ provi t he present



invention are humani sed I n one enbodi nent the cross-bl ocking anti bodies
provi ded by the present invention have an affinity for human Ox40 of | OCOpM
or betterwbnommmeasbodi ment the cross-bl ocki ng anti bodi esTarsemioded7by t he
present invention have an affinity for human OX40 of 5CpM or better In one
enbodi ment the cross-bl ocking anti body has an isoelectric point of at |east
7, for exanple at least 8, such as 8 5,28 6, 8 7, 8 8 8 9 or 9 0 The

anti body nol ecul es of the present invention SU|tany have a hi gh bi ndi ng

af finity, anibqsamiqlecyleat theinesemslinventigrt i Becteyialyiey opanphes sal sud ediengicaobyal
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present i Ko efore also.relates
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pr ot ocol scarmge] udi ng nutating the CDRs (Yang et al , J Mol Biol , 254,

392- 433, 1995)The%hl%o'ay %Wc{llle'rr{hg b@%@ers‘&i% & vealh redlgﬁt% Ex%%ﬂ'ﬁgwa %le l%)r 779-783,
1992), us ot r..strain W el , 250,
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neutral i skig l@@'fcblt?x@@{er&@r\(éu'agaéﬂ@tg:la;&nﬁbr %gw?gt%)%%?;%pag nalagomﬁtggﬁﬁl ¢apable of
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I f desired an antibody for use in the present invention may be conjugated
to one or nore effector nolecule(s) It will be appreciated that the

ef f ect or wol2emuivesisay conpri se a single effector nol eculPeTars2a10m24377 nor e
such nol ecules so linked as to forma single noiety that can be attached to
the anti bodies of the piesent invention Were it is desired to obtain an
anti body fragnent linked to an effector24ml ecule, this may be prepared by
standard chemi cal or reconbi nant DNA procedures in which the anti body
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et oposi de m&ﬁl?gpaﬁsaﬂﬁ;ea gﬂtgﬁlﬂ}e mvenQ108P l astine, colchi CP

daunorn@l cin “mtoxantrone, mt hranym n,
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anti-angiogenic a atin or endosta
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positron emtting netals (for use in positron em ssion tonography), and

nonr adi oacti ve paramagnetic netal ions See generally U S Patent No

4,741, 900wbaniomwtaB i ons whi ch can be conjugated to ant Pbodisesiohes37use as

di agnostics Suitable enzynes include horseradi sh peroxi dase, al kaline

phosphat ase, beta-gal act osi dase, or acetyl cholinesterase, suitable

prosthetic groups include streptavidin,2savidin and biotin, suitable

fluorescent matepal s include unbel hf erone, fluorescein, fluorescein
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ranc -nol y( et h co 0 ro egl vco

pol y( vﬁy g‘? lélQH%] ])Siéétrsgﬁé%\%g | \yélgef i]%l? 888?l¥°(t'g%%(§%tioglra?e nﬁ%fdiy(?ﬁgfime”é’tf%t i tuted

pol y( et hyPERRR ¥ E5Pf! of thaforaulpionrnk {serpl ek fiym &fevjlehesinayde aprppnest i ves

t her eof Spéditfriocwishingit@bd houad by thpory ipie thongttshat Bid naleultimaeBgRovidgiyfins e,

dextran, @yCRERIWRK indR6vedalabies [3rReLRAL theRRibIFhHH ﬁ@@ﬁer@?&wﬁ%ﬁ% QeLRLN TS

intended to i qﬁloggg GacLive qle%\é/aat i ,vg‘sf f?r. ex?rrﬁgée éhl 0 -s&t}&ch ve

reactive groups SUCH A& ARl dESSHRY PrREqicRA Th 1 B5aanes el 4F Bub” may be

| i nked®di FEEIG oo 14Nmulrgh ohan ansikedy aseqyAwmato the prekent gistlysree, 11te 1GUnN obe

appr eci at edfer,Hal01ttd1&%i of aisahfietamf, ay Ut s80GMObfR stdbllised, B) BOw@B0MAStERces form

part of tisiepshact i ki fragnment and
Poe pol yi lTﬁ;%rSi Ztg%@O hig of A RN P WP &S’Ed"%ﬁnl{é&?gi@ﬂ@%@&gut Sl

of the | ymer” nmay be vape
general Iy be i'n' S RSP 5%%’"1?%@%8%%&&”06\%?3&?% pﬁgﬂ’ééc?rpﬂ?ﬁeédﬁfﬁ“%/ BL53000Da,
for examptébedse¥mbidohisydine d80540 suMd tirehaoserand) 20BABtsorbal0 30.0 Biterirte/chol ymer
size rady 4 forpalagircubpgrotimassl L5 8thaRombasIEGiSHMRfmI brantiBéBNoREMUsROf t he
pi oduct fwireexatmhesualid, by %}%ﬂj;(}l%%dd%zp/(p%g%o;b% nt i ssues such as tunors

or extend cir |ea}_lln3§ hill fl-l ife. (for tE]e\u ew.see Chapman, 2002, Advanced
Drug Delivery REVIGWESSHCa SGTPRHENS FHE MepHoRanp wmipared by ey Brfduct i s
i nt ended ottesapduding byt ras limifed tonomh dntpsensus, antentussdareintri-arterakanpl e for use
in the trieatmeintlargf inGathetdD ittravértridtiby, thas@aMANtBYaRAMR oL fdf $RarfH1S B |

nol ec L!jOarW‘@@BQb%@,QhUWneOJSPTmr%%mL:ﬁai\ﬁ‘lrarnsﬁ, rféa?{!t)érr]ag,ct:d#l@%lhs\é’%g h%l, of around

5000Da Fohr%}ggilnllcatl ?ns V\/ne%le t he ?ro uct renal iTculation, it
my be adVEREEGESILABTRE YRYSBHET M PR B Used jRadgripisisbing rstrmageyticabx anpl e
havi ng a SeBIPeEtiensrof fsiigisntiom Trireala tlgpethérapentio 0OOBBA onoMAOBOPERrSUist abl e

pol yner s injecthblete cizheped lcplikydhainas Pohuypdasionss $6hd &5ma sRbk (st dykienggbycol ) or,

especi al Iy ~ h t ! nyative thereof, and
especi spefleiliPin ch(p%w&l& IJ;%} %q%g{;tﬁomﬁ% a?%nb%é)gefepra %ﬁﬁ about 15000Da to about

[Ty 'wi a mol ecul.ar ‘wel ght . , 15C
400005§ I n on??rgﬁta({%‘@]’eéy 8#?‘? B%P%g“’f‘%‘r‘“l etaly PfaecpinBad by Wi on are
at t ached SHBFUSHEQEE Hjirpatdefiegdolintray @RELY poingtinesularly ondelpardditc thear  exanpl e
the anti boetiiial spaee afi ii30elyTHe @@IFBAtioRRE HIECHPRGHIABLRAWES 1IIRY. B&aaL t ached
through "%ﬂa)ftni%\ﬂ%gfpé @‘si@é(]% Bgse%ﬁﬂegu@'opﬁfngnl%?endo% scth?(ll’uq%.nal am no acid-
functi onal gr&)u\ﬁ.l ocat e |£ t ant1 body ‘tfragnent, for exanple any fiee
anino, | nnno, “tHi'$F PSR PPt 1BF aiF MsksienginghpeosiropitianivHbb e aagbatky occur
nat ur dP1 ynalesuieh ebsanel, Boull be sesgensibte todegradatibe inshgpaseeinestinahtract t fieusf ifagment
usi ng r echddvintpasitioiho BEAdMOIHStered by a route using the gastrointestinal tract, the composition




(see for exanmple US 5,219,996, US 5,667,425, W08/25971) In one exanple the
anti body nol ecul e of the present invention is a nodified Fab fragnent
wher ei n twe 2omdivb418ati on is the addition to the Cterm mal/uspaoot437t s heavy
chain one or nore amno acids to allow the attachment of an effector

nol ecul e Suitably, the additional am no acids forma nodified hinge region
contai ning one or nore cysteine residugs to which the effector nolecul e may
be attached Miultiple sites can be used to attach two or nore PEG npol ecul es
Sui t abl y WHG@eabloeouhingemewbiol atotast thy antjbathe fom degradption butiyhish gleatiphor  at

| east one,GYsdyainbeit haedhgbsbDeatiofh thigdshen@ninabiedy fragment Each pol ymer

In? lnigg ! ?Oat Lac h ro%%‘n EIQ@SHPQ{;F ﬂhggna%a}tfc%l ciﬂ’tﬁw@%ermﬁvgﬁb& qyal ently

I n the fragment
The coval %W‘ngtPﬁkg@émWePVcaééﬁ%‘?cﬁT%@a g@“ lis i%%m?a%?‘g} ﬁgmar in particular,
a sul phur - car honorzosohbifimest ghet Hpmiulagivoupy Prvideédasag tf%‘élubéip?ltfobftoplcal
at t achmen{qnapprABRALELYInaGhbrased ef fector nol ecules, for exanple thiol

sel ective dep\@t t}{ nhalat():le B?e%aljgp(gn%l1@1&%5&%%&%%@1‘5nﬁe@ﬁ@%ésﬁﬁ%o%%l e used

An activated preparation
of pol ynerrro%lamfaa@f‘d OéHF‘PIBB]WOlPP%‘ﬁrFE?ﬁt @%@Oﬁf‘é@atrﬁ%émag‘@e ?ﬁ‘%‘t’eésc?“?fﬁﬁ‘éd

pol yner nmmythédisaloyurpobyaeing abatetivai spstance eyl congisicrolahe ofthsupposuedatiaredan a-
hal Ocaerboai%b@s@%gceQBr &4 8lxtur€ o Hihk asRemBRALdRivafubshele wil pliysislbgitatyde, a
vi nyl sul$ on or .8 sul phide Such starting naterials may be obtai ned
conmer ci alF§P a(T ?‘Clé’keglﬁpl e from Nektar, formerly Shearwater Pol

Huntsville, “heggsimhalable oy dpis H#ve piEE MngFRCERRHE galﬂ'}‘foéfilﬁf %%E’In@%
starting dieetceﬂamakss(etgs ilavepse, oravahatos med 1 tos entigoalang poly ed chragidesPgret deitaags).PEG

mol ecul es dlrh%olﬂgﬁ éﬁ ofﬁ%h%}{mﬁ’ﬁ%ﬁt&)nﬁan@ %/?bdl@nﬂ'cﬂloﬁﬂ@r&hlmﬂ @kbonk@y srer | y
gar

EQE?;I, ! ?%f%? évniﬁkg{l%?ljo elgﬁ\%ono on%ls%fghandFsEa%: %Féb&/qg%@g@%é 6t lfaétg%: fied

Fab fragnerslucese, mrﬁ%ar%h% Ry exclpEws)y @ tagiform of theirdydigss.
(pol y( et hyl enagltictlfdr) deposiadreintthy luag tr@mhed pahielestizs, les tlganal@coicwmngsucloaSt he

met hod di gl 9566k fopeﬁ% @e%@iéé% 9% EP%O@&&%YME@@@ t@'SS/Qn Pﬁﬁpéhﬁilmie&ﬂ% ycol)
i ons' J MIton Hans

Chem stry, Biote I ,
(ed), Pl e?ﬁﬁ'?ﬁ’ ﬁgéﬁg t(l%éWBtI an}‘lgﬂg {)@P%T/é@qs Of *FY lnE%em setzr and Bi ol ogi cal
Appl i c2ft i ons” , Thegnapelignt jgages O‘fli“qllaﬁafll g Ughddfo sr%awld Bgcinhelable perosdledre CARYHeni cal
Soci ety, Maahl fgtabie pXpedad gadds @mosr]eugd fioonankmgthyincGbapl suplgasTeplopirgues f or

the Bi omegl aal, Rob&RGEMd: haﬂo%?do*}ocah'{l)ﬁ Is@crﬁ‘ a@-'aglo%d&%‘d"ind/o@f&%ﬁnd?éﬁﬂleh$h%§of New
York, Cha Advan

, iver 2 5] In
one exanp g%?-’ﬁ@ ‘?téa“é’tt tPAURBY ﬁkﬂta‘ée ﬁ’goé’f(%mi n(xt ﬁ’éc\{%t’lu\é\%g (r)[(?1e abovfrggml%ngﬁ
exanpl e, propEienraseistiaydemats! diy tgrewe Olrﬂaimétufﬁélﬂ‘@if%fde group coval ently
| i nked2¢ 0 a simgiclatlfisaltabi propelicht gasestt fhialederfaied gikane gedvatides| sgitteé froesi due

may be coyg {;}@“ﬁ‘c’; Y1, 'I*d*f‘%d P34b R4 @‘Eb?& 6 B6AUHRnABEkdtHAIRa Gk dxfobﬁb@fﬁl ne

Dol yoer *hEUH 4 (b o s e ﬁﬁiémﬁiﬁééﬁvt%%@t%é% fogd ool

mol ecul ar thexsb e poficulirty RE@lat t ached to the Fab fragment may therefore be
appr oxi mat el y AR, fofdRnt ghs @0 @MROEhdTENE aciohds pragsast conaigntlicoringeditdes an
ant ago S%.l Eaggé g% ﬁPJhﬁs%H,l gurﬁ@ Hg/e% § fshffhctt%tsf)ogntllawlms QidRanBALh 1S

a nodi al.h_conppsing the sequence given
in SEQ I Dm&@%ora%# ana fAt eﬁe ‘865%’%%‘? A kf‘ﬂ%“gg‘ﬁaé‘ﬁge gi venql n SEQgI D NO
7 and havi ng a"fhetm@etlﬁnt@ammelmleadlh@bblﬁtasroﬁ?ésaworéhmt@lﬂ@ ipsEtigT Bey ¢inkge

r e?' Onl co & BY Wt wkigRSHf tiee (‘sy&tte@lb?eﬁxd’re@lsdablemﬁﬁ}gmﬂm 1hé iarnedil eatan, for e
nol ecul e 4 t lo S 1, I che
Usi ng. t he %»?an«?) Q%B?% Y bé/a\pé %ht (8\%19% 3 ‘ﬁ&%%n b 03%36%25“ gﬁgﬁ‘ﬂ;? lltﬁz%EYE‘
V\OZOO???)OE’S’@B‘)O‘?)&?@a(b‘?&w?lﬁ@ °é10f5et8tlo/f’ Yrﬁ'le'éhm ¢ BEPHENed in such as way
that a |ysyl - mlenativele tgpical pdmsnisitatiauh iedthe Junsheag ypéspelieny pdisiniiretiont oft he

G- term nal; @@gol@tiontd?@usﬂ)@ﬁs\{% ehadlBtion iG eRatfle afplQing aaldpicoObuchhe a nyayizer,

residue hag SAAL ML bl Borfl s@%g@é 01 H{ PLICRRPLAY! b due

havi ng a nolecu @1 i{I V\ggght of
the PEG af®eHetiotnrarh a%Fﬁ"t(BbB‘d’S}PrF%SOft‘H@} fegpred B?fb ew&m %P‘B

Parti c# aRicREGddlagcul es i ncl ude 2-[3-(N-rnal ei m do) propi onani do] et hyl

am de of N, N -bis(nethoxypol y(ethylene glycol) MV 20,000) nodified |Iysine,
al so known as PEGMAL40K (obt ai nabl e from Nektar, formerly Shearwater)



Al ternative sources of PEG |linkeis include NOF who supply G.2-400MA2
(wherein min the structure belowis 5) and G.2-400MA (where mis 2) and n
i s approxwoabsloe#A80 That is to say each PEG i s about 2@coaGdaobeusrher
alternative PEG effector nolecules of the follow ng typeare avail able from
Dr Reddy, NOF and Jenkem In one enbodi ment there is provided an anti body
which is PEGylated (for exanple wth a2PEG described herein), attached
through a cystene anmino acid residue at or about amino acid 226 in the
chain, for examplaeula)dy b thediren2@6eanfbet delivdnedadigpeesadiima lyens eofieifttheaform
nunber | N a s@lu@@@omﬁgnﬁﬂtlt cdnhR sRERE®Atn biM@Rdpriar ghyaviogies sation, e.g.,

ant agoni st n(#tllletr)ofljé{ gc%c%(icua agc%ﬁfaglg s§19§‘ﬁ'ot h(ﬁhff%eé ngut[BH”%ff@ééQolquCh I's

a nodi fi e&l"f—ea ragmen SI ng or co of the
sequence ‘giovarin it asEmpy penien § Sdﬂ%itoaolf‘&}gt ‘Wéﬂﬁh % 4 m t% i\r bing of
t he sequemtemgitvens mg pBEQbDe N Slbg &ndl3hangianig daqus eftlfle@;tlfb rangrp Hémﬂl te 0gbt ached
to the CYIﬁ SdiEn @ﬁraf&%f { k@Bf 2afr Qfastibfchteay yHAITAbsUt @l0i B e @ Anusgeasiom@nf rom

SEQ I D NO %yfwta 1? t%f‘iﬁﬁ‘%‘i nol ecule is PEG and is attached using
the met hodd tedd S0Py 8 97" and Wo20040721 16 _or WR007/003898) and
a lysyl -mal ei rﬁh@éh@fﬁmbc iSUSPERSIQNS HE Folusior Hamuwations et plecaUan e pYsiPi®on 226
of the heavipicabai BxdiSED a2 Nl Iapwn andheacd mndnicludegbefigns ¢f g1 higraleylnffer,

resi dug hp'Fh%s Qiéeﬂu@f@f" layetiltb @Kﬁg‘ dn@ Ulctart%né‘f@tbhﬂé?%'fb%{u%( glilny benegionen) dscéBRi due

havi ng a o bout ot ar t of

t he P%G it c‘ﬁ’@&P%PB‘\’Aﬁﬁeprgﬁﬂs dy PEHE h%rue"?o eﬁgﬁ\r cs)%lurgo&}%%ﬁfo ll@@%ﬁ%p

Parti cul anapiig, srbise udndsslyosedl ud@lupers 3y CRPAREIEF ﬁ‘irU'Ef) W%P]@WQH HSEPRYT ani de
of N, N - bbisdagridhax yfiodoyhetehy | Baefoghyiatin) wilVgera00 0 modddd mda bytsianegllyal so

known as t Nektar , for merly Shearwat er) Suitably,
t he anti bo% M%{necukg% S%nwg&fgcmgb

esent 1.nv d Fab'
fragnemt as s T PP Hﬁs Fﬁg(%‘ﬁf 19 gy 5K EPL%P? g%uﬁe agn ref?gpee Eere% rein
as A26FabsolREGolvtioansehéyr b pprudations aspes S‘#?Bi“‘ét?ﬂl sthprepptibpdy Hipt the gE!et o
ant i body #iregsE0tentusiutign, the dispéning o f deSomhedionh intapphileaatepariss by methods

WO2005/ Oof’égnfﬁ?a’rt\/%sg § ;ngql&nvl\ggg@s/ 003171 The present i nvent| on al so
provi des an iso (i uence coding the hea and/o 9 é } t}al n(s)

of an anti bodyN er% laﬁ%afﬁoé léﬁ’ntto iy B TR6 1§ T‘rﬁbrp?' séquence
encode¥ tmnmbawsn@gie dctrse umntgh:tg clalphplasticaaeniaineistss dialonppeet |1refodfenvﬁ@pe|§r esent
i nvent i ONEA&idPR¥h S ROUERCRsOfn at\}’d)ﬁm}iH e$ENtmli, Y entdnosolimppbeffarppse synt heti c

DNA, for inst aﬂ%%n%%ﬂe&"&%@lo?eﬁ h% &}alto pgéﬁﬁ?(ﬁéfd?geve@l%wa%gﬁlﬁh@onm or any

conbi nati on there nco e an ant I of the
present inventlf eﬁ’ﬁwﬁ‘ée g ma%e%wm%m %/8 PIRE g illed in
the art FmeoégmmlheeapmeOI@elcfg@dne@t i6dPN4 seayenqgsa encoaing shel hepfy %nﬁélghtntu body
heavy andcHaifghat ihe RAdHEy FRYechiR us e teshe6d agprélghiitd BN Afcompoidae agket er mi ned

DNA Sequeﬂ&ﬁ@éuc@& s w%mbsaa{ @at%e grn%oép&{aﬁé 91%&%:@9%@@0&%?9&\1@ seaiences DNA

codi ng fol sequences Is w y avai l e to those
skill ed |?|"Pdtaﬁ§3“5’lletd BHH- can be read| |y synthesised on the basis of their
known ami no acihd pseseniencesonStanuayidestan ehtifiodu ewlaghle oy copmbsirionsicompasngay be

used tO PLERALR u%t&%ﬂ@&@%fﬁﬁﬂﬁa@yHQEasEJlﬂ)ramm;beﬁbhtdmkﬁﬁiﬂlce of the
preseniy I Ny, Tfm%ﬁ/u e%w 1t£‘“€‘ tﬁ%ﬂHﬂ%@&ﬁ‘aolh e iﬁshﬁg% ?@%@%@ELE& &by or in

part using o eot i esi s tec gﬁ t agenesi s
and pol ynesBse Oc’ﬁ‘éﬁcﬁ thed AlamuBHO PERIFSS A PR }ff’gé TR BEPCES g"g‘b‘]’eop pat e

Exanpl es afibalimtrabiee is popueiad es inane pdwtipdelithciivatéd Hoells, it paticulsBEdodeD NO 8,
Figure 1 (n'vélv§ﬁ@uﬁd§ A0 inflah@bi By ImBude SEFAndek) IR xhplehtGuiiad d tHek) SEQ I D

NO 14, Fi gur N@q 7and Figure 1 (m SEQ ID NO 18 Nucl eotides
1-63 in S qg}%égfé)%&%& re%l’g gén Q ID NO 14 encode the si naI %%} de

sequente OnpA Badretpniod agtjvagddfels a@FrWéloé‘Hi f&rﬁ%wlb&al@u&mq cul e of
t he preseft, 6050e R, 90 nr fibteeesiegnalcoppptspa e whre esptopgr twhamtln@nacu d

resi dues Ad@alatdogoflygiﬂéa%lént@xgt}l aﬁlafaldo@yNggmn@d}@o&pé’shdnrhcfdr@lﬂé@)tlne pRYenBEQ | D
NO 12 | espect Ig\r{emé/)% ehlowethg re?luc%rgl)n i) @1\(4 s o%c@ ge(agpcfeﬂ%/ \ﬂﬁ%uﬁ@dd&n R €d DNA

sequence ERED I nvention
whi ch corrwt»,sgwerse@ qvg) 04 Cf*ﬂs ewacsr-z@eﬂ@%@M@hrrwwrs?segéh{eweﬁ%w ffesis ads o
provi dégs possibyqiratestdl ElAleplequemake prieodi ng the i ght chain of an anti body
of the present invention which conp pses SEQ ID NO 13 or SEQ ID NO 14



The present invention also ielates to a cloning or expression vector conp
psing one or nore DNA sequences of the present invention Accordingly,
provi ded we 2a1000964.18Ng Or expressi on vector conpnsi ng oneCcorSamm243NA
sequences encodi ng an anti body of the present invention Suitably, the

cl oning or expression vector conp pses two DNA sequences, encoding the

|l ight chain and the heavy chain of the gntibody nol ecul e of the present

i nvention, respectively Suitably, a vector according to the present

i nventi on conpThespssenhisvewiquelse pevigestba antiboSERoleEn1NCT thd pesmht G NO 18

Nucl eot i dese ihtB3trdatindER frbd xils%f@@gthém%% alldsoRlefhh s N@déﬁ&d%?@@@@ U‘e si gnal

t d SE
oot e =saieiee 3 SBA LS TSR IRIR T LA =
neut r aI i s?% ?%W’%I%Bﬁﬂ“@g@f mtfqﬁémﬁr(é%fésrhacieﬁ%leﬁmg%ﬁnd Pﬁr@ﬁ@),exarrpl e the

vector %o mmlm@sc ghack sb@itged with Sifeuencethbies, Wematohearheiay,yastmd, COBD| pephd
chains, s Hﬁﬁnﬁﬁatdr@@%ez&@ eQ MRS/ s%%@@)nfﬁﬁﬁr?art&y BGL d'ls@asg r@roﬁﬁrp gdifent the

vector of th re i nventi.on conprise e en | i'lgure 1
(" Cseo MR SR T suDtE hist St it tvistEc Sme b et ot eq,
transf ect PHHOMES rlPé‘?J'SaS‘é’n"éSCé‘ﬂ%tﬁvrélcﬁ’e@td errns atrekeadlybe klinisbaies: b'ntehh@@es killed in
the art | arthritissme@sgecdephdliei em&ﬂﬁﬁnuheSuVIE&ﬁQm{rﬂJneQ,bﬂi’a%ﬂtmfﬁrnﬁﬁé@@@'dﬁofd@rs

Mol ecul@r oﬂh@b&ﬁﬂél and]p%g]%ereﬁ n%m%ga% ?&dd)s muy rﬁl@%aelr%tlse [u%ﬁ%(l% gﬁ Xor k
18

and the nlusagrwﬁ1 vanL 1 ﬁ
provi ded i'$ St 8e‘15 a oﬁ‘d 9”8 Aeind r‘r‘ﬁ?lﬂc ‘Tr6‘ﬁi‘ a‘B?m’é‘%b‘F h vect ors
conpnsi ng figroeng plvaglitis, Eipee’s digeran des nemeerdingidionathisttivbwliyeytdpetin uipnes ent

i nvent i onManigresudisaabd, perhigisgusciginhdry eitiani cishSisea dval s c EREmia0 Weg4REgSSi on
of the Dh‘éaﬁﬁ@ﬂ@t@ﬁ@%ttﬁpgﬂglhﬂﬂm‘é %@ﬁgfsb&ﬁt&e OLeﬁ:#‘ln% g{r%énlg) ﬁ%'ft%%gsug pbpvention

Bact en and ot he cr sed or

eukaryotiC o] 'y al so be
B dlseafse %a“%?g{%“wrﬁﬁ% ?Fanh‘B%lt“&n B ISFhagksy sgg%eaﬁucéygfraﬁ%a el

used Sui t BEEReTYE iBapheTeseresss, ingrayasedlerhoa@iH@ionnyoat caverption, bytbpoons, cel | s

The pr esesdtedartinétiy patvdadiBie apd Bypodigsrhadipr ocess for the pr oduction of an

anti body nol eCI‘rlloﬁe BREQIHEN thet a‘ﬂu%&? aggog&ﬁgto thp\ﬁ%&wo s SHHBY | Sllm e 8&'{1}6%}329 a

host cel |l nt aj g a vector, o I.nvention u con

suitable ¥ a?l g@lpﬁ o 1 STERBF disease AT %F“rﬁ?tﬁ‘fiéﬂhmfﬁ' om DNA encodl ng the

anti botfy nol ecThe@r%ﬁnttlm@nmre%@rmowdﬂs@ntannimdyambculscabmdlmgtotth@prmht body

nol ecul e ihhentantforheein Olr@GHER oNPYPIGARATPaRNptiAINE P Roclat@Rtigchai n

pol ypept i gaamhdihi ch case only a ﬁeavy chain or light chain pol ypeptide
codi ng seguen needs .to be used to transfect the host cells For production
of products ccﬁ‘ﬁrplr?i“ﬁ BB ﬁ@%?r%’fﬁs fhegie olamantlodymdecsls) fragmeneonay be

t r ansf ect @paRFitipn @Qﬁ@rdmd@ dlespresantfm\restlomectlna)narexmwe ofth raedi¢agieht ©heben

gj)![ ype?d% i mﬁﬁ(ﬂd oﬁprﬁﬂ@fﬁkﬂs df@%(-hblo@fd@ﬂﬂéoﬂﬂar %ahﬁ%m@ﬂ?ﬂ VORR) MQ?&%x'agg with
ernati - C. e vec r rnc sequences
encodi ng 5. yeasﬁbﬁg’éﬁﬁﬁe‘é% ks B8 pARG e Ge¥eSk Feup Pidtiivets.and

fragrrents Q@Eﬁo to the present disclosure are expressed at good | evels
from host cel I'$ePrasentiventpmdpetiicer pawides thehuse afiuhiabuighide snosdlepfragnteagsent s ar e

optim Seroaﬁlﬁmﬁ@rnﬁhdSﬂdM@ té me%}%ﬁﬂeﬁﬂlorﬂﬁ(ﬁ%ﬁ&ﬂumuﬁoftahﬁe K'rlepplgf g of the
presenty iAuemM: 9 gla'ﬂﬁ‘%ff Whe J)lr}n(g hilcgak ICEﬂlﬁ)nsa ileg(c‘)n f Pg\/ﬁo axi’s of a

pat hol ogi cal con uf esent o nven es a
phar maceut i cal “(ﬂm Jeg eef"é%'ﬁiiﬁgf 9o sitighphibe ﬁ"gs@hlfﬁmtiob@w bewtibed| e of
t he presepeny Woweny wbv:re iitns dosirhd watduwon theicffcto bEOXH0 Mhehwiianar phigdalBagut i cal |y

accept abl@Xexmhpbedifculathhd Hand badky o?ﬁrfa?%é pt%@r&@fnddnrlﬁlhé’snraﬂgl(ﬂ Whdad fo@alEFEcFatuse of
an anti boy Cbért‘fbfuf f’@l‘?e 1hrﬁ?éeor&!6qgr gxgmpfe agmgglnu hact uée Carrent

conposj.tion st epI e, pharnaceuti cal
conposPtion t ilu%l?mi/ﬁ“? ‘r‘i‘&ﬁ“f‘r‘&F P?/“'%OHIS MQdrsuly Oﬁﬁﬁmm@émVCGtwmwaaemethI e earner
A phar nacempiigag thesmmposiusiddiar te comml pf @fenmaionvéishio s gnmyeadded heaal | y

conpnse a phamnagebdit méﬂtwnag@@pwek@nﬁ;@laou\é@f}&au?igﬁwﬂgf&gap}%él@Mﬁ&ftg on al so

provi des GesSs on_,of eut] ca ostic
conposi t 'nggfgh% nSIOl];]aQ xslpéteaocﬁsoréeé me.dxateﬁi y&%jdhrﬁ}e nbe(s CHB‘IPESW é‘g’&‘fl‘sfeﬁég
present iMUERERET 2R @f‘ﬁ%?mwl’t‘ Af $pan@odyrprodecee ofithe eserd deantionadd ay
acceptablcemessiiqn ewmiprisidg theembhe.or carnei The anti body nol ecul e may be the

sole active ingredient in the pharmaceutical or diagnostic conposition or
may be acconpani ed by other active ingredients including other



anti body ingredients, for exanple anti-TNF, anti- IL- 1/3, anti-T cell,
anti-1FNg or anti-LPS antibodies, or non-antibody ingiedients such as
xant hi neswOhavoss48t abl e active ingredi ents include antiPbodisesionagsabl e of
i nduci ng tol erance, for exanple, anti-CD3 or anti-CD4 antibodies In a
further enbodi ment the antibody, fragnent or conposition according to the
di scl osure is enployed in conbination wth a further pharmaceutically
active agent, for exanple a corticosteroid (such as fluticasonoe

propi onat e) amgberensbodinant Pergoprosited sprobesar atifiingarointibedy (freragicylar or

for mot er a}),nQBody 'eréthﬁ §cc9Pdn¢g% lineQhRuptibn)2BFpRSAE ihE elepd | On (such as

rapanyci clo hatr xat i Brang. / or
CD40 |nh|p5ft§ mg R‘BR%Q’%%@&F“" Otghag gﬁ)l{dllr?rg&{seﬁg% t\ﬁtgrtt; e(%@% i n anot her
enbodi merfetainggd o figicpiumgrangd @e&ﬁtl@@tfﬂ%ﬂwﬁd specific to the target The

phar mageut i calSutsypdaicthanpsresius foabéeyin denpodessaindudd@ FRpesint (seplibdbebEect i ve

armunt OfHéa'tﬁca@é}t trh@@tt{p 91% tft@leexbhye%lp%%@at@mrhb@herapeutl cally effective

amount" as us er el an anou ¢ needed to
treat, ameli oﬁgter%?ss ae&e‘ﬁter 801{113}5 3?@ Qcaglgléessgep emp@? %ahSn é&ﬁéﬁg t o exhibit
a det ect apbtenattmrépemﬁtrfoenwhpwmtﬁaé@ Pt abgua dio fﬁét‘d‘aﬂ‘?f %rﬁheﬁéw t he

t her apeut dxerdnigy clabheoiayiey @mp titexanple baples hiresat @ch inCapited deyinef $her i n cel |
cul tur ® as% (Zse% (%}ryg)IpﬁgH WE 'mgl%c%ve u?l\éaztntlb{odyrbr rfr(agt%ﬁt fan thabh dised #6@S, pi gs

or ppnat es ani appropriate
concent r afif BRI HRGY R ‘?‘Bﬁfagasy u“ﬁ‘&lfﬁcﬁ a§f(idé‘t”i‘ Blﬁ ﬁ)rehafm I’I’T’Et%I on can then
be used tondatretion ¢f@Obmbf ul doses and routes for adm nistration in humans
The precise t heuapeuhicgatdguptkpot e nayaniidefone oambteveashisgibpescts wi | |
depend up tphig seventy of the disease state, the general health of t he
subject glgﬁ\/\ga?ht andg}a rofthes Ag ft h schaada
frequeh cy of iPHITEEATGR PRofiess SR SBPTS OO ARy g ?PS ehsitd Wi es
and t ol erf@ltreedrtgpponse to therapy Thi s anpbunt can be determ ned by routne
experi nment at i gppaAvé 8, sutH L8, Blwes 7 LEIgen®0bf Mt atttbedye bi fiigaicanis Genglitad |y, a

t her apeut  cal thc}/]&tﬁ-{f[cg& iy o@ "t anfbbd &?ra Qﬁp“@reg of “Nsta k9 fé@ kg, for

exanpl e o . conposi tions may be

conveni entRpr ?Seéuéhtaeﬁfldiot?xﬁhgp%@g‘aft&ehﬁ’m&%’?ﬁ ai ni ng a predeterni ned anmount
of an Zctive agentin ofie ¢timdimane teieanpiosidedio perifEdriyoY) anfibery ardipement, for

adm ni st eé)@ﬁt 1enctiuviadidad dntibb@ @ fRahkNin fAFticARY alDantidody cnlf&gﬁblﬁdtcctd’ﬂdmg to

conbi nat | A8 ihEnfbn> fn%pgt%qgf‘z)ﬁédrgﬁed ‘cﬁ%gtu%aﬁ'tﬂjulay 8L o5, r%taﬁy Mée We‘hﬁ'ot@)g her

agents, dr i ch t e antl ody mol ecul e of the
present h\?‘gﬁhth%ﬁe i grofeimer?Nfer ed depends on the nature of the condition to
be treat ed t HRarigied 6min asfusadiyeprians inganmiert to aeferip @tlentt Sehduoty. wkahl. 9%8he

ant i bogly @plgeoggl 86,i98, d@epm “u&/%@n@,f@@ﬂéd actically or to treat an existing
condi ti on The ulbstgrlft QC Tec ot&en(agtt%xw %?gt%ﬁgng?rggd for}?t];ept%latl ehagtgbgzorﬁéh@of

ant i body nol ec Eﬁ% ant 1 body nol ecul e
has a shotEUmfrm|apt‘é>dy@r(giue0té?81t}‘°h6ﬁ?é)orPtl BFTHE HigtEsary to give one
or nore doses fubstagiayly Mt ef imat éeligqieiniof DNdeis gmardlydytendst exiefes thiest eelll ong

hal f life IG?elrgarl%/&r(DI\ﬂ&c&ﬁéf@)todufg pQBMg@MlMlbb@y PBEES 5AkY such Giveu@pdosage once
per dayO ess IFaI'thUY\egg b rmg AR %ery 1 or 2 months The
o4 b £'%3 RBP

phar maceut'i acce ould not itself induce the production
of antibodi es H&raﬁfltlﬂdyt“é?ltcl’tg qfr"hfl RV?SG’EI%IPV%“E%’E“W e t’%‘ée@:&fﬁ?ﬁ‘f’t‘? &9 and

shoul d notxaheld iaxtiecn Svb aghesisead eagngefidisesclsataganvoblimad}4dret abol i sed

nmacr onol ecul esC(ﬁHfrnlr%Sm p{fCQB@t%ﬂ%f tlﬁ?réé@ﬂ@ sEi@Sation s ROSRITE o m&mtrtgsa&@dt@des

| yl act d
2gpg| )a/'?m:,g Zﬁld %rgg chil alélI alparopna?tcI du%g %g}?{ﬁg m%n%tﬂ)g n%?/'bg%grgglg%cggl Z‘C;al ts

can be3lused, flgpbesimerss @e ﬁi:Sﬁetaeéthe&er %:F ceatpeémg SHEH By BleBerF o hifes,

hydr obr OlTﬁldGSSurq&hmmtiEE) sapedats et pdibmenss cosistzg drsoudisting gssmitellaef disd such as
acet ates, fegﬁlpégyemggs mal onat es and benzoates Pharnmaceutically acceptable
earners in th peutic co 05|t n dditi such
as water, sali lgpl gltégvegpp hgeﬁgﬁye g) ay o?rlfuls ré’tlo(r\i%mth H’le fbl(l]o%uggs

subst ancesxasds. ﬁ%wh/@tfqrut%@w@iacoewamv&WW@S ayuhicd or pH buffepng subst ances,
may be4@r BXamMIPLBS such conpositions Such earners enabl e the pharnmaceuti cal

conposi ti pRJrd PiP&echipr Mul ated as tabl ets,



pills, dragees, capsules, liquids, gels, syrups, slurries and suspensions,
for ingestion by the patient Suitable forns for adm nistration include
forns suiwebkbm/esispar enteral adm nistration, e g by i njpertisesnome437nf usi on,
for exanple by bolus injection or continuous infusion Where the product is
for injection or infusion, it may take the formof a suspension, solution
or emulsion in an oily or aqueous vehighe and it may contain formulatory
agents, such as suspending, preservative, stabilising and/or dispersing
agents Ald)eigathaneV yegidthet aatibddyedy (BDQEON@7may be in dry form for

][econlst 't tugtﬁe‘a{ﬂy aefoy ?eg‘r&%f%ﬁ%d?%Z@R@EQﬂD'% ©) st epl e li qun d Once .
ornmul at e n S ec

to the s Cﬁ&&?@ﬁ%g@ ﬁsépﬁfx—lge@g? Igﬁgbéan be CE(‘E E%‘i&fﬂ (gﬁéone )(;r
nor e errbdéﬂ NE)sCPRE2 dBRRIB! NPonsCRRE3 43BEQRIBINPGY 056%‘? RS CPB Aurman

subj ectss (SEQUIBING: 20 Narfdal DRIL BESEOND HOQO) dfi angbddy GA@4pp@gent di scl osure, the
pH of they le |chaf1 {gﬁluggdyo/@_d @Equﬁ(bmlj ar to the val ue of the |soel ectric

poi nt of gr exa | rrul ati on
is 7 thens ?tc ?‘“f’?%'m%gd@Agglnéﬁgi?é Si¥as) SB@ “3““‘16”‘“%9’0@5@ Pst no wi shi ng
to be boufh@ieb\wqhh@@lf?mibpdi/§7§K§ﬂ5§HQNPn this may ultimately provide a
final forgnHeaty efainvftahtibodprapeentlsligdyigrat sequdnoe (uarertipddg (IB@IIANO: ody or

fragnent i euti cal
t or ?ml @t | IQWA @ﬁcod[ﬁg%%h%’afﬂ?gﬁ%l@ﬁ?mﬁ@%fbgg,m\% EQPIR s mﬂi to 200mg/ L of

an anti body deesP 'P%beat"?:’)C?%‘évifgglgé?ﬁlorbl?fsaﬂ %Odﬁr%z%qgg{z of a buffer, 0
001 to 19% BNAacrsadipabelaivhain af antibodioABO (TR BP NO:Dabi i ser, b) 10 to 500mM
of a st aby)sgend@dthgdighOchaifahd¥ood Aa6ﬁmmdmgts;gnamqaepc@(SEQ)le®o4}300 M of

a tonici tl}:{.g'i\%e @th%? dg(}?«gbgdym@(@gbq@@(tﬂa proxi mately pH6 may conp
Ny

selto st |l ase and O
I02% polysBt B g ]P"é%&lﬁ“%/ 3}?“‘%10(19'& I Ci‘f‘i YnsE? %Fﬁﬁ?%x% ftfpl?) 5 5 may
conpri se i) PYASEmgding hohvyamd beychapapivarsibediar'@o bnglpding S%A@Wﬂ%‘ﬁ‘é?soé@, 207

ar gi ni ne, m@q@ng seRknpoloss gsbate N 1dHhe phar maceutical conpositions of this

:P\éetnfaldo? %ymmvpua}gtrgngla%g ,g!qall;,yetm nunber of i1outes including, but not

gﬁg ag%? intr % ar.t %%? ; .
i nt r ameduf1&fyiraip Y o HE‘(Y&TOge‘? H‘farsél praugfogpation and kylipgltute grawilic ut aneous
(for eXanpNe resdeionBad oiTeA)on coutreastieneduaned fum Rpee Riagnesics Lihtandnasal |

enteral, KNOPEGghnd Biékibs NEIGhid prophiaBMRGH di@perimédesing MadPlamidyupidisgioays may

?—'yﬁf’cgﬁ URRACL G R ShE ! 51680 DR SEHR AL GATROSLA Y oG RY ugl%uenggntl on

¢ conposition s inje
ei ther as™Pi amnangolpmqem}gatgrrsegwgﬁgg,g}t zﬁg‘?‘éﬁ? %8 ?@Qﬁ@%ﬁ‘ﬁuﬁﬁpén sol uti on
in, or sudiPensioontednequenapuidppliehBoispsenmpoPataovas afidised v¥ingiy PEES be
prepargd BoRedenMRk (A§1Kd @ﬁospmm;omng&iurae@mswaa ob@aRi fan nvhegacconpl i shed

by | nj ect bFne’s Fncogﬁ)%tlrgpﬁo\y%g}/d& se&o]} Elﬂeg %I‘eocﬂ:g hédyand Cgﬁgil%ytggl §rl é{lt&ﬁated

i ntranuscu nt el e The

conposi tlﬁ/ﬁ@eé‘éhppéi?%Bbbgr‘@&ﬁ*‘?ﬁ %‘i“@ﬁe"ﬁl‘dln?ﬁd e&‘? é@elﬁﬁ’i ‘%5?38‘% Yetrﬂ nt may be
a singl e deseudchidddiretarmaagmbds fihe cduseiraohefbite was demﬂmdﬂelsalaﬁpbm at ed
t hat the Qs@érhMF‘E'LM edient in the conposition will be an anti body nol ecul e

f‘faigc Xam?lel bleroﬁua?oenptnldqlu%latn?saﬂg Biafg édtpﬁlsin atn = ﬁ?@&ﬂtﬁjog 932%: zal t he
gast r oi nt est i npmale Fpsague Dy e BivpEs tmlamemwiwé@@%naetﬁ%ia? Hroéfg‘é%lg“‘\ﬂﬁi ch
protect tOx4antd bBdy Ahtibedydeyi4adein e whishtbinds hunar @Xetlseastiswdatedhusitgsbly once

i ]E hﬁs beﬁl@tllt@@bs&gct}%d ff @/@9@)@@596%&1&! fat ﬁﬁ%ﬁ@lch&lhafﬁﬁab&: 3RO aelil Sgussi on
of pharmaceutic i j

Phar maceutfedL)2ra leéﬁlgém??'k/g A g (?4619 ((%g%ere 1?(!1% %g}fggﬂeg%tdqgllcﬁvmg

enbodi %n@loﬁlﬁévﬁé?‘ﬁﬁﬁeé&%i‘}ﬁpﬁl@ lfﬁ%w ded as a for mJI ation for topical

adm ni strati ons séries bfitlingided Vil aatl iVEhreSions abilealesigiedlvaink buparegaegen ons

i nﬁ' }Jd& | phal lté',bﬂr&n%\eﬁ%ab y VRSB NG ﬁ%&%@ﬂ&ngmglaﬁéallmglewa@e@bﬂkasgm@asez or

i nhal abl e_sol u ccording
to the di EE’P@&%?‘Z%{{R?&P% apﬁ@ gct i & Qﬁed&iffeéﬁ)gsep%%évgﬁeg(?s L5 501 gl y of the
abovenent powedeEdLilihy dighayciesdaassimidy and W&Pﬁ‘l‘*’ée‘?ﬁmt he aboverrent i oned

acti ve4subst ansibody Fib’ fhysikns ogiecahdtycad teptaidra exny pi eates Fivedvgithehal abl e
powders Maymddich YAGLIPRRRAEGNARARS . (B -dodYRO e A exPFRRbINAR R} pTTOD,



di sacchapdes (e g | actose, saccharose, maltose), ohgo- and pol ysaccha pdes
(e g dextranes), polyalcohols (e g sorbitol, mannitol, xyhtol), salts (e g
sodi um chWopdsy/oveasci um car bonate) or m xtui es of thesePpeirtus2ans28nDt her
Mono- or di sacchapdes are suitably used, the use of |actose oi gl ucose,
particularly but not exclusively in the formof their hydrates Particles
for deposition in the lung requne a pagticle size |ess than 10 m crons,
such as 1-9 microns for exanple from0O 1 to 5 mm in particular froml1l to 5
mm The paghiticdontasisZN o kndomgalos huwen iCyd hexty ehvin CHll slmam (Ghm 1 2alldtmsdgndor
Iragmi‘”t)thé ﬁbn%_cpké 'Ibiht'cHBQE@I%Fh%?domk@ﬂ%ed_lﬂog?é) CEE R @é@irﬁﬁﬂ ibe :JiSEdt
0 prepar a e aerosol s ar n j . en
gases ar o988 DAt TR inRaahy TrBafosn iRuliRy DB dhk o PHELERLEERARE!
i sobut anefrem§yhBiodtigdrye éaf o @-é@ Sheceraier lipasdesen WHEA éﬁnolﬂ%%?mearte%}a“e
depvat isvesaidblatet firngecifit hacienenp b OpRE® moletyt @eeExampdd )pr opane or cycl obut ane
The abovenent| ’ Bept® W€ aktRRed B@id s’ @MMNofhe gdhedTi Xt Ur €S
t her eof Part',csgiil%gfeg egﬁﬁédaggrfogﬁéesgﬁnf?ﬁp ases, are ps%ll? e % %t gkane
depvativeeéw%‘k’i‘%l&"?]éﬁ‘eﬁ?%aa A C%%Eﬁl,nef‘ére%?n’%@sigﬂa 3n’%g% g %Jthe
abovement traosesdt Hahdgehaeridictiy the deeierisd aeiplapmy Ballowing qanplosatiogthrgygh B oet hane)
and TG227ce(i haehnbland 1%, s3gndt seqikinaé Is\tiva ojarodf) daeing @rdnavine Fal’dsatyhie figiifchane
plartl C tarl y Sltlllhk?l?bg v r&fn@a@rﬁhé @J%B ’gﬁ%a@;%ﬁﬁbr{ﬂ{eﬁ%tg ﬂ%ﬁﬂoé\@lr@in@%a@sm S may
al so contain_gther 1 ngredi ,such as cpsolv ) i hiSers, ...
sur f ace- att3 Ve ! Hyariee gl ?‘%?@?’aﬁ?@’}?msé’ﬁ?‘ﬁ‘&é 18%%‘)2’,1)@&%&6 grﬁif TS RYUYALORS £ or
adj ust i ngusingstapshrdmethode séntihedice teemprsiied usingratien §xshange follepedhganion
propel | andxcBmSe 6188k abfaplgy, istfaatabire naeiods (isnpheyo edi/ng0d2p Pokein Expressibhon may
contain Uﬁldtpﬂ{iﬁcé’@ol?,?zé""%ﬂﬁo of active substance Aerosols according to the
ntal n

i nvention co , .10l ex le, 0 002 to 5 % by wei ght 0,1 to 3.9% by

vei ghtl® 0 015 Tihs varigys fgb v@g pis PEPdECﬁ%dV“ée %%@‘“\A‘}é‘%ﬂﬁﬂ%f‘g 6,““@“‘,?%‘”? (’é%/gcﬁl)l/)?((\i/vei ght

or 0 5 tohet¢blmjowwmidghth wis eyelupted in tamrseditheittexpiessianiat apé| eif pyipneyrelative

adm ni st r @tgheOASent Sntibbey, labid GheilBitadl 110 furifjcatistandi ddtvnstdatrprafessing iTdpisi d

ZOlngLLloinzlggr‘d t%]thge‘r’s%g)%%&“qf%?e{fgéﬂnsg &r}rzich}i\%[s nﬁ?ﬁg&ﬂ&g& o G"{/?éégi&&fguse@lﬁélo@ﬁnsaucht as

Ban_ LC. 3o BPSOR)™ R 360 COMMEE] BEH bl P W<Llaf ORIER AP 20

manuf axft vangchelyy cRains RERprespecorsly Equi pnent, Inc , Richnond, Va ) The anti body

of the inventigr heah dagindedepiefifle\tirs peths BeningeemEfd seqitinee €HY 153 3-07 t he form

of a sol utlpp, o %{(%%%%Sﬁo%‘th'ist S J?%e%ﬁﬂﬁ@ﬁ?rg b
utl on, g,saqlne ot r % i

, Y2t &f}lliﬂ@m&pmtlfght
physi ol ogi ca Sol , @ngr e ﬂﬁ &)ﬁo‘gl Cfll Ié/ agﬁept abl e
sol vent othal aseaptes fiemewariit G huBat BEFEaC SOP°F hOWA TP FRBENPE *may
cont ai N OccASngrffomohi®pdrBomyf te Bwdinik-edon gtweling J84 nihe emigo acifgpt RATIONSO 15 ny
to ? 2% gm,pglmga bat@btapmta@oeﬁgg)tim& h30 - Baia R BHQADN OV taRCIoAGH rdsidl&ad ? 45
ng to ) sadi um Gi tr . : ; pH o
about 4 O&Pgrp Be gy saﬁslboedxg\lvglﬁg%ﬁ@rﬁ%ﬁé?%%i?%é%ﬁ@?n ?§%§%¥ 2§d ant i body
The t her apesifueé4 stib R BA 82y poreiss rsm the SPRATIEHFTBHE 1chin A SPRIY X8Rt ai n one
or nore e@EsHK) entsdoblptwatvih aheghewetl] méadavouiahletfocion excharag puriitatide buffers
(e g9, ciftiah@nbidel politasBhahe7 PWabamundedidiehbutiehaiandshb) ceNmnat e
buf f eQO armdnrg)or?ecsidclilgs Wfillrlg%’erea}] EH%E% %ms@tﬁfépfome @&Gh gf qu'iBQéR ; llieQx*dg§127 .
pr ot ei s ?8 , serum al bum nS), , _sodi um chi orld(g, lgllﬁaE so&}as, manni t ol ,
sor bi t ol , a8 g ePBrL isyegeopisgebiron diflonas gpamals AngasPRIAI9dRg HLE n
| i posonmesglommiieq@27)ebd berner(De8Hsphentes nichesufeorithd mghapl,widr¢ fayeyeblafary be
provi ded jof eRcrabRSuaftdiRh! v sterile form enploying steple nmanufacture

processes Thi ncl ude producti on a rild ' ‘ s atd-pn of

t he buffered :&%éslogfé Bt ?tg)ﬁgﬁgréeah?%nr m?-"fi I‘%E% g(F ‘islag%gﬁaglgésﬁeéﬁ%%“ gstés ensi on

of the3anil NORP) e CRBLE (TP &0 B 8 rdvrhsiss waprdiias J@F&H{-leaﬁg ‘8}Pt§ﬂgnsi ng of

t he for nuhaty clminsntoshstvelin Figuree t@ptaiesspeytivebt hods fam liar to those of

g_r di Inar y skil |TH§%Lt8 Rga Qféllﬁ gu?e]?%zea@&e%iglﬁ&r meabmnic@c@&ﬁmiﬂggdd@n% fBEbER esenlt |
i sclosure rovi de r.e e, as Si e - e g, seale

pl astic %W@%&?@SWW%‘P%W léné:f(e)égg;iper)fp%et%sll(fn ‘8@‘2’(’&6@?‘%&%@ ﬁ\}?}éﬁ contains a

uni t dosepTHOR(Fab) yegsor as dgscribed gbpye. gFhed ¥4y E¢AUFRSH ERGOBHB ier i8Rt a3t | bodi es

di scl osedcharsarashory irf Biglres s, tSEQ 1© NOrl4ded 6hyEEQ IV IND: helgeres@telyon 1t i s

al so envisaged that the anti body of the present invention nay be
adm st ered by



use of gene therapy In order to achieve this, DNA sequences encoding the
heavy and |ight chains of the antibody nol ecul e under the control of

appr oppatwoDRht/mesponent s are i ntroduced into a patient peualis2datoma43the

anti body chains are expressed fromthe DNA sequences and assenbled in situ
The present invention also provides an anti body nol ecul e (or conpositions
conprising sane) for use in the controlzpf inflammtory di seases, for
exanpl e acute or chronic inflammatory di sease Suitably, the antibody

nmol ecul e (or cdhppeicti sagnconishis Fabidirshdag teanndat vpadhs) 6 proetiss & SHE

i RI:) | g_rrmat QDNPS: Q¢ @ES 1 D{lighCchRinSVifdht Jn_tl‘%viih@&&@@?igﬁé?'b&%tméﬂﬁﬁ%%d b 888 15 .
enbodi nen ' e n. Vi Vo reduction.o I V. cells, in
par 1 cul ar™ ol B Ol ot 8l pHiE e 5O (a2 ponses,
for exanpl¥ISIER GRRIEWION ¢ Feingpdgs the syayesecpifedon Faaveh! &) pedB@ER Reduct i on
of acti yafed1T Telseqienascoatuplsay éderpatieiequent®yGRE batweet tetlighiand havy20, 30,
40, 50, 60QhaidQeneSBee WO 04XOHSE RE R &IMpA | I ment or
wi t hout t iaggﬁg%gggfsﬁldve%nst ageou?l y, t rear% ngﬁ@v%&@%ﬁ%%pg%ﬁaﬁgg%tﬁﬁeégﬁ{ent or
conposition acc Fdin Fp the present invention, nay allow the reduction in
the | evel EgpmpleZ: tioncof |A28FaliREGut reduci ng the patients general |evel
of T cel | §h¢ tintd depmentte®6Tprodlded )n A bi/sandapyirifi€Bdsldesdribed @VEEmpiedevRf f ects, and
possi bhy PEEGYRRY adcof@hd 10d8PIEMbALRibEN G RETOAREHRASsJRr €sent i nvention al so

provi des ti bo I |l.e of the presen vention for use in the
t r eat ment tr?}?pé&rﬁgv i aﬁl%aég?rgs)tog%u}ﬂnﬁfacty Flt8'ln8§ﬁppc?é‘lt‘o'aé%go 1ear npmagringg ohtBeheed by
OX40 or aSke S&(ﬁ@\ MPtIR) euehithiee p bavledelpisidd srodp O)esdtadiied tqte hystaba residluc
condi t i onat prayion 224 ofakainal eclaen SEQECE€0: 15, @Ad EE a@IRUWRoupUTSH | dyNEsiafic

i nf ect i ongaddehAiluy 1RRES €hel mettlﬁ{wglly eﬁﬂﬁ%@%\%ﬁ)‘ bliGle @{‘g%t 0L Gias ROCK
associ at ed_w infection, arthriti g r ol d arlfahrn ti's, ecﬁs?fﬁﬁlﬁ,“é@u
pel vic 1 n?dlf Oé‘ﬁ’%rg?dgpéa' g‘théq’é%tgle‘?mﬁ“ﬁﬁéﬁeff’é‘rt ° tﬁff gugeheq prthesriRedr yasgherefore

di sease, @RRIPTAMAtelyj49HQQRRa, agphosyndn Figarecdl i tis, Peyronie's Di sease, coehac

di sease, Badmpledddasessinaftagehe HiihionbOeds MicsehFan’-PEY foP BiX4gpS, Psopasis,
vascul i ti gpe §IchfeCt@Jhné‘lgE}e§159iﬂ§s thS b betl VRS blom N BRES S eal TR, HLFEASE:
arthritis, neni nrgorggcgﬁ) ﬁl it s,%tatljt ol ne uveltls. 1mmme wear 4ted

i nf | ammat OF y°© i S0P H&Y S 6T BN UG AlCTRa S plermediibs ganddp ¢ighes inyyehikissd such as
nul ti pte digdcdy assapturddgaube yucthlisad seast shilethe apes temyd He madlps LE)wsdnd

Gui | | ai n- Sdnfonsyadhormiurdl ahe. URY Faidr Ubsots AYCRINEMRRSR M sbhssr sffld 0Si ng
al veol i ti % CEKR: Sindll 8RS Rand BAMEPDSORE! e LIEOPALAI € L hr OMDOGY T open ¢
purpura, Nenier€ s disease. pemphi gnus, pri margl BiTary CIrPRagi'e!

sar coi dost 82787 RISy ,d%ﬁ@werof cgnabits fommie Srand ipmeaioredivintine

di sor der sanapanis repdaced bisbuffer. dathe afBnitygdinydre agrpfitbe Ngng isshhasibod) isease,

t r ansplsanteste®preiahd amlytdiedihadoxease i ncl udi ng i schaem c di seases such as
yocar ol et GAAR @SoNeagR 24 NSLeae\Srgs) o i nt ravascul ar

coagul ation, bone resorption, 0Si’S, OSt eoart hritis, periodontitis
and hypoc%l%?@@wlgfvﬁ%r{reé chestadra Catetoeus Nembgrt BRIQ)!-a¢ dbiredirndyBt Ypnshle.

i nvent i omSW&leanphipywereistoredre 4°Ceat nent of al l ery, COPD, autoi mune di sease
or I r h%u nmeAming bl Kit: Caldezup Nas0E: BROMROLS00Bia8d:8 %B?_(ﬁ\}ﬁiﬁf§¥/%n?m i POdy

ol ecujpe i e nr nvention,for étr nt or
pr ophyIOax?gﬁgjilé d;?’ﬁ?ﬁ:g%:ﬁt% ipgf’l‘j@?ii“j’dﬁ?‘ﬁe Pé’éés?%iélljo dgﬁﬂ' PHPARMESH The
present i AVEAITOR A RgFeddn 404 Wealiques ais® € an anti body nol ecul e,

f ragment Nlyderpastininode @EtHr Madg up o thempmes enistilley @atel & stdted MS00 UL

manuf act wliquat ara70edi canent for the treatnent or prophylaxis of a

pat hol ogi cgd gl r 1:S. fredi by. OX40 ssociated with an

i ncr ﬁglgecjl IlafigEvthn%%#q%gﬁ)g&%blﬁh%%ggﬁgﬁﬂt}ggst %té?re at Fl(gq"b iaila\mtﬁ?ts"g? der is

r heunat oi RPpingbulter BB ES (beteaspd TNeH BRI I 7.4 P& M Ne@l, 8 urMl EBT Apr ovi des
the use %00t SmfadratiP20ioCeloges NimhgnBRt1001-88 Bipasé ABOUpReROsWidag to the
pi esent iBWenitbRA ai 71°d he manuf acture of a nmedi canent for the treatnment or

prophyl axj, - mr jcal indications desc erein An anti body
nol ecul ewfogrhﬁgﬁgbggfe%ﬁ%%%ﬁﬁ @ﬁm%fl 8%@”{%’%’%3%“3 ﬁ@gﬁgl%’?l?ﬁ‘? nEBYEIE i | i sed
in any t -a@%— rgoreAl, Upgeada, Seigdenn Budigugiered it &t.f ects of OX40 in the

human or ani mal body OX40 may be circulating in the body or may be present

in an undesirably high level localised at a particular site in the body,
for exanple a site of inflamuation




I n one enbodi nent the anti body nol ecul e of the present invention or a
conposition conprising the sane is used for the control of inflamuatory
di sease, wogossvaascpbed herein The present invention alPso/Uyseaviockss7 a
met hod of treating human or ani mal subjects suffepng fromor at risk of a
di sorder medi ated by OX40, the method conprising adm nistering to the
subj ect an effective anount of the antsbody nol ecul e of the present
i nvention, or a conposition conpnsing the sanmeln one enbodi nent there is
provi ded @ggidaapse: AéfinipupFiayi)niagrenagier bodyuni@Endg@ai(eh pitagmertspeaifiG- body or
fragment RS A0 JRQsda® ThOWRAR Sy RAia OS¢ HIOGichimbert BY8S0GBEN7ORRAgRGL ani on
exchange chronatography i n non-binding node such that the inpurities are
retai ned B A Col um and the antibody is el uted Suitable ion echange
resins f digande Anpibadis AZPoES RO Rt srdrRt fésin (supplied by GEHeal t hcar e)
The step ARlytefImexExgl euhelpkr {186 me)toatairefupsd tahowurge E@aﬁ%d%%?s@)-rmy
further c f.géhﬁf?&ﬂ@elh@&B?j-oﬁﬂl?ttll&rzgoﬁ,ts@&e&ﬁm”@yl ng cation exchange

aphy, .

chromat o per f or med. f anpl e .at..a. . as 4 5
The cati oft %@%‘&dﬁ%g&{e aﬁ%yb,y ?lg?lgn&gﬁnﬁig%g%ﬁ%eéggﬁneéi%ﬁhs uch as
Capt 0S r estoqk sohutiSP(RIpPeotss Bngtmd; Seiplopnesmmbst &f14385)t hcar e) ‘The anti body or
fragment camn NaeH fa@arkwl @dufonomitt distilfed siarer énypl a050 mly staekiselnfien. £atatogsdl ut i on
such ag sadiuim 6RIRPMSs, HitloreXBMPhRaLsRedepneent ration of 200 Thus the
chr omat ogr aph.’ $ N {

step Qr steps may include. one or r.e i S , as
appr opnat @ssekMethod; ?}i‘ecaéfaiygﬁmﬁf %fése%aé’%@f tgﬁ %%1%%%'%6? énv&%ﬁggd;%tln%ﬁgﬁ
filteratiBabst bpstitratignhf the hamen extipgqliufas doman &P oxerphe SBBYY WriaG ch as 8 5,
8 6, 8 7, ABcRarfle §f Be phcddir impivebodywor fragment is thought to assist the

puri fiicati on {0 DEOYH8uIb EaRtoR ot 8t M%&meghgﬁgahmﬁr%smt antial |y
ree" from.inpuriYies, such as endot oxin, a N s Thus
i n onelentBareentBl ﬁ%WW%F(B? ix}ﬁ%%aénégiﬁﬁﬁ?tr ‘H“a(‘jﬁﬁﬁ g@% i)zooweggsg%crqggnent ,
for exanpleckaomhinmmawmioRestarmh} Wisomymabrlistd amnENES, Senspr SR Tid tIPRE CatPliBft | body or
fragment aeeRdi g chfture el sTw@000 @Bponbdursts OSUH NHBSHER byfter ( Foned HEPEMPH n

particul ay f iral §¥od 44 R0 SPS]cBre sy ls bk uge! | pr ot ei n
or DNA Pu?)‘f“i %?@ﬁ;ﬁ%@ Irgub‘p?a; /:ﬁlrfr%%tanlded’ tocr ef er Bsuqt Ie%sg, 90%
purity, sUHERingdubar wigoa ﬂ‘@’S,rat‘?ﬁlff)lO miggh g’?,m@%t,‘onégg/@?/v/a\ﬁl '§F‘g M FB0r e

Subst anft i BEGyt $Graémbfvaensdd fondaptuiedyghniarmadhiljsed prtehurean lgg-Hay br Hygamn

endot oxi No&ADtEBLIrAEd dvdEtheR@pFY aRtodp atharipiducdntations €5BMswdh7sad)@t 5 or 0
1 EU per pr.od ubs I t | i PG &40 V1 HMYA i S
general | y?iﬁtraetéBﬂ@;‘f%@%gﬁ??;%;ﬁﬁg%egﬁgﬁeﬁ%n% 6r DNA cont ent 400ngy
per g of flepehByy S pldugetonst 2| m'g ' Wgﬂor less, in
particul ar 20nBagierundsubasctiap pidmgatie ey ercanalyisd agingsiedddpelustion spftiresent
i nvent b@n(JEPsYonaj.Z’)Q"o@&NiH$ §iehdaft SHb&A0RE1 RinefiOpar@uasd herd deteinmed fromitho

di agnosi s and in%glimng of disease states involving OX40 Conpnsing in the
C oy aopbonhan Shat et b aeotme T Roget TR st vhere
technically ap AtV TTHE t 1 n

Enbodi nentas artee cagcBed0.Bigvlei n as conpnsing certain features/el enents The
di scl ?‘Sulrle al ;S@heef&n@»]pgg tdb® ﬁ/@@lafe%ti@at@amgwr H_E}m(sylaa@sdrﬁetn'g?ag Fats fregfamlitt ﬁtzie ng
essen [ e e S e wen is further
descnb:i:@1 bﬁ/ﬁlég\fzgil:?lf 31%5#3; gésol tgar%mgﬁ{]@iP'-rEBt% ﬁ@l ? %?]qu\?\nhr%ﬁgxggfpl es, which refer
to the acdehlsdnying Figures, in which EXAMPLES Figure 1 in-detail:a) Light
chai n V regi onsafprnt i body A281/¢685EQ I|D NOKaj1/9)) HepvEDWai nKW(p¥gi on of

anti body A26 (SEQ ID NO 9) c) CDRH (|SEQ ID NO 1),| CDRH2 (SEQ I D NO 2),

TS (51210 Yy U FRISI0 D FLSEUR AL S 0 (20

O

I D NO 6) of ai S )| an . 1 (SEQ | D NO
21) of antibody F@ABEG*H0Q2676 + 2.1 E+05 | 1.30+0.46 E-05" | 3.13E-1T | "31.3

* average of 5 determinations, ** average of 4 determinations

Example 3a: Cell-based affinity and ligand-blocking capacity of A26Fab’-PEG
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drugs ppor to human expennentation In our hands, this nodel responds to
treatnents directed against TNFa and |IL-6 These data are consistent with

t he cl i niweal20f896i1®di ngs wi t h equi val ent anti - human t herapaistoi0®24Bhe

i nduction of arthritis in cynonol gus nonkeys requires two i nmuni sation
steps with collagen Il separated by a pepod of 3 weeks Arthritis synptons
(swelling and tenderness of one or norgljoints) can be nmanifest at any tine
after the second inmunisation and were assessed weekly using an arthritis
score Theekxaer asierch welsviduahpfbdicatibh WPSCiﬁWIW@P@ﬂndUXﬁ@HY gdigatedioshe mul at i on
mol ecul e iﬁ&#;r)]c?r&e&@}r%!fefr@rfc@ﬂ@r@mvaisEHaugmmylsaﬁompul d be expected to have
effects on the i mmuni sati on phases of the nodel Three dosing regines with
A26 Fab'-PEG were eval uated One group | eceived A26Fab' - PEG ( 100ng/ kg) once
only on the day before first inmunisation A second group received A26
Fab' - PEG (100ng/ kg) once only on the day before the second i mmnisation and
the third group received A26 Fab' - PEG (100ng/ kg) one day prior first and
second i mruni sations A control group of aninals received an acetate buffer
vehi cl e Di sease onset in the vehicle treated group was charactepsed by
serum el evations in the acute phase proteins Creactive protein (CRP) and
hapt ogl obi n, (biomarkers that are neasured clinically in RA tpals) Joint
integrity was assessed by x-ray and by histol ogi cal exam nation Results and
conclusion In animals treated with A26Fab’' - PEG on the day before first

i mmuni sation, arthritis seventy was generally I ower than in the vehicle
treated group These differences in arthritisscore were statistically
significant on days 49, 63 and 76 Figure 10 shows an overall summary of the
data for individual aninmals expressed as area under curve for clinical
scores X ray assessnent of bone erosion to joints was al so i educed (Table
4) as were histopathol ogical changes (Figure 11) Concentrations of CRP and
hapt ogl obin tended to be lower than in the control group Simlar results
were obtained for the group of animals dosed with A26Fab’ - PEG one day pnor
to first inmmunisation and one day prior to second i muni sati on However,
there was no convincing anti arthritic effect observed in aninmals receiving
A26Fab’ - PEG once only on the day before second i mruni sati on These data show
an anti arthritic effect of anti OX40 treatnent in cynonol gus ClI A and
denonstrate the inportance of OX40 to the initiation of the pathogenic

i mune response Figure 10 Inhibition of arthritis score by A26 Fab'-PEG in
cynonol gus ClI A Data shows individual animl area under the curve (AUC) for
cluneal score data for control aninmals receiving acetate buffer pnor to
first and second i muni sations (Ac Ac), animals receiving pnor to first

i muni sation (A26 Ac), animals receiving A26 Fab' - PEG pnor to second

i mruni sati on (Ac A26) and anunal s receiving A26 Fab'-PEG pnor to first and
second i mruni sations (A26 A26) Bars are nmedians Table 4 Effects of A26
Fab' - PEG treatnent on x-r a scores of bone erosion Ac Ac aninals received
acetate buffer vehicle, A26 Ac aninmals received A26Fab' - PEG pnoi to first

i mruni sation, Ac A26 aninmals | eceived A26 Fab' - PEG pnor to second

i mruni sati on and A26 A26 ani nals received A26 Fab' - PEG pnor to first and
second i mmuni sations Means s e m, *p<0 05, **p<0 0 1 Wlcoxin's test

Met hod Figure 11: Reduction in total histological score in cynonolgus C A
by A26Fab'- PEG Data shows total histological scores (incorporating
degeneration of cartilage and bone, fibrosis, granulation tissue and
hyperpl asia) for individual animals at term nation of the study Ac Ac
animals received acetate buffer vehicle, A26 Ac aninals received A26
Fab' - PEG pnor to first inmunisation, Ac A26 animals received A26Fab' - PEG
prior to 2nd inmuni sation & A26A26 ani mals received A26 Fab' - PEG pnor to
1st & 2nd i muni sations Bars are nedians It will of course be understood
that the present invention has been descnbed by way of exanple only, is in
no way neant to be limting, and that nodifications of detail can be made
within the scope of the clains hereinafter Preferred features of each
enbodi nent of the invention are as for each of the other enbodi nents
mutatis nmutandis Al publications, including but not limted to patents and
patent applications, cited in this specification are herein incorporated
byreference as if each individual publication were specifically and
individually indicated to be



i ncorporated by reference herein as though fully set forth.CLAIMS 1 An

ant agoni stic anti body whi ch bi nds human OX40 conpnsi ng a heavy chain,
wher ei n twe 20sp@biie domai n of the heavy chai n conpri sespafr/useast2one of a
CDR havi ng the sequence given in SEQID NO 1 for COR-H, a CDR having the
sequence given in SEQ ID NO 2 or SEQ ID NO 20 for CDR-H2 and a CDR having
the sequence given in SEQID NO 3 for CPR-H3 2 An antagoni stic anti body
according to claim1, wherein the vapable domain of the heavy chain

conpri ses th‘éﬂ\é%quence given in SEQID NO 1 foi CDR-H, the sequence given

|Ng gE? | D INOAR aﬂﬁﬁgoﬁﬁ@: EAALDE) R Bich and%dﬂbMOB%si%gg%@M%hgh V\ﬁ(érénrﬂthg‘EQ I D
or

Nt b
conpnsi ng . as# EEN Oﬁﬂé %WF%EA &4 es%/saa g%?‘@“%%%@ﬁﬂg‘?v‘t‘%gﬁ ISPYH ‘Pce(,ghva?Pn
conppses & Qg (grllgor(ﬁm% PMaﬁ’@gtﬂWée%‘@q%Fe?n&@ lgﬁﬁ@leNpSEQSEQINO 4 or
SEQ | D NOND:30 fos CDBER2 khd a @DBDRving vilengquche: giequeSEQ I0i N@s ferISELHj D NO 5
for CDR-L2. Mar&ag@ﬂ@tl&ﬂkﬂ&”ﬁd}tﬂ@oﬁ%@lﬂ@ﬂgﬁl H'\%%f&ld fRe %@ble[aohllgm e R L3 4

An ant ago LN ltlon |1y

conpnsi nthY\T é}%ﬁ%ﬁu&ﬁc@% Xt ll'?#(?varl abi® Cgi&gllnth%feqt‘ﬂ’ée BVEh 35540 n

conppses §’E SER 3{‘0 20 @Dﬁ%ﬁ? Ayl thp seayenpe @ivee i RQ D INO: SEQODB-ND 4 or

SEQ | D NO321At oitagCDRd dntibody DB biadd ngnah X e epiestegi ligﬁf‘lcﬂaﬁh wheeihhdNO 5

for CDR L2arabtt bR MRidhd chatcoxGIant RadioXebr @DE gthNQecgleltlc%rgtl\%PR ES8S
B

An ant ago I
vanabl e dIIH %g%?fﬂ}h& ﬁ%ﬁ?%@g %r%’gg@%pﬁs ﬁ}*ﬁg ?F@BerﬁFG’é(ﬁ" IPESER | D NO
4 or SEQ 3@%@ ?n@ﬁDﬁlhavmgH@%qu@rﬁt@ngn $E@ IDAINGEGQHCPND35 f or
CDR-L2 ané. t/ﬁhear@gqmemm&mtlgodmcormm@@ldua INED cfaih @ adamnmy SnitisARhagANi stic

anti body wuirC ivhBiendsie DAIBR AR, of\ﬁﬂt l{haﬁn% qgg@‘o (?[BRBhe heavy

chain CDF% #'"60%

i denti %:irrg]?%g r?‘l}“ll%zﬁ?\%fl Q?ﬁ&’ég Bé\fQ/%h b‘ IaE?]P\bhi“n& the sequence
of CDRH 2534FCgLIVFR E%UB/N%%FW -bt and i PRIhtiys the stqrensamueanc8EQIDen in
SEQ I D NOVR:G@fed ChDiReL3equence of CDRH-3 has at |east 60%identity or
simlantyst Q\ntalﬁ%g&ﬁﬂ%ea'ﬂﬁ@ocg'a\f@d?dlh to%l3[?)rlé|81r§4 Hb‘ﬂe;[ ﬂam agn Véﬁ)l oy a?r}“ body

accor di NGE R l?t Ahille Ihprzli%d sOna \ rrngg @nlg I the
vapabl e dorafn Of "t REPT 8%5]“}?%(? EQ1 m%é C@ﬁ@ Qrﬁptzh@f%bhce of
CDRL- 17th @eéﬁquwﬁgtveemé QEANQ:§ fasiCRR-hR kachthy s¢quetdeeise GUSEQ ED Jiverori N SEQ
| D NO 4, €BB-Isequence of CDRL-2 has at |east 60%identity or simlanty to
the Seque@cﬁnglhtégéhlétﬁ antsddly il n(QQQmEp%Xﬁng?err]eclg th%fé{ C%F%d?’ hasféﬁt | east

60% i dent iy Qi >l %e(guence

ant i body ac}c’/yo n{pﬁls‘?ﬁ@%%hgmcﬁﬁn%f S FHveReeo C?%bhﬁ%lqaﬁéo?ﬁeld@lylt)c@ral n
conpnses {RE af%%%ﬁé@ugicvéweh m SEQIP DONO e Bquemcaoft CIDRHY las adealt 605t 0 any
one of25c|idemmsy dr siroildity whié iqhercb@ivkh gmﬁ@naN@ ps}{mr?@@eauéda@oﬁéﬁﬂﬁ%%s gi ven
0 SEQ | DuNubodfiadinentdaialng, oLiady el edl e ysgepr ding To any one of

clainms 1 ed fromthe group

consi st i n§ of ama%%lr‘r‘glféf’té gﬁ??%’ﬁfg’ﬁg Wﬁiaé‘EGI ddHippplheomprising g dightthhisavy and
| i ght chathfsciptheyangbigydaspmin ofibe bgft chaucimaseathfeal;DRu flicadqfeaks of Fab'
F(ab') 2,CIPRL-1\fak ai\Mkas060% efeutit bagmeaatid o Al s@ej%@&%me%tlh §E@@f)'r¢t9@ythé/‘h' ch

bi nds 3bur§eaih EUAT D G A 108EY, GBAD o FIREN R N A

| D NO 9 ht chal np

ant agoni stl 2 a h% r}gﬁﬁﬂr Eg ‘ﬁﬁﬁ‘?ﬁ @’“%ﬁéﬂ@ﬂﬁlw tethy spqudsice gidemmai n - of
the 5 hghts @HQleéonpnses a sequence having at |east 80% i dentity or
simlarity Anativedy b@btdiphaiafy Manallagndomes Mh@fin tigheant ALYy gilseg @ mill

and wher G‘sle hheivanakEs ifaggiyn of the heavy chain conpnses a Sequence
havi ng (Pleasfgl 8% I dgnt%@. or simlanty to the heavy chain variable

domi n of t %arélli’f) HEEY G teF‘@i theL clransahlogn tvaeretvi the light abin bodyiswhheh bi nds
human OxAefjuchiveg imSRQAVYN@Hai n conpnsing the 10 sequence given in SEQ ID

NO 15 andoaa hiwghtisiedaiiboaORBREIINScchREnSB AHLHSE: f1a%E0) (Y, SEQelQnlNO 11
antibody molecule is selected from the group consisting of: a complete antibody molecule

having full length heavy and light chains or a fragment thereof, such as a Fab, modified Fab’,
40 Fab’, F(ab’),, Fv, VH, VL or scFv fragment.



14 An antagoni stic anti body which binds human OX40, in which the heavy and
| ight chains are at | east 80%identical or simlar to the correspondi ng
heavy andwbizgtwosehai ns of the antibody of claim 13 15 1BcArusasagoni stic
anti body nol ecul e according to any one of clains 1 to 14 that has been
nodified to enable an effector or reporter nolecule to be attached to it 16
An ant agoni sti c anti body nol ecul e accogding to claim15, wherein the
nodification is the addition to the Ctermnal end of its heavy chain of
one or nNoreAadhtg NGt asitody ahicbwirkhburadnt QX Hirbatingd heary effipeRIsSEHE t}teepor ter
mol ecul e %&etllge & 19§EQQQWéb'aﬁd @'ﬁ%l‘thQQM cHRp@ciH Be Squalcabived b, SEEY ei n t he
addi tional “am no aci fonn a nodified hinge region containi ng one or two
cystei ne N@dj dues to which the effectoi or reportei m)l éf

at t ached 128AAmntaginisto adoly Whish b Pums) @EH): &/ hsER e HY f HE of

cl ai ms 51 |{oht dhhin ddAPHEG aaBquehicciat b aolreasaS(v%mmne«rormtllaotﬂtettatl cte® to it 5

19 An ant %ggttt 0 in 8Pl BSAITDY G A RBGAEAIMG: | 9isleabMibihs tuhensi n t he
e

ef fector e conpnses _one or ner s i ¢ anti body
nol ecul e %@W@Pﬂﬁ’sﬁgpod‘F%eW‘fgga %F%qg/ﬁp(fﬁ% 8ﬁsemglr9n Q? @@E}o %}ﬁg is/are

opt i onal | warighibgemsinpéde satftaiyht clom Yr anched chain pol yal kyl ene ,

pol yal kenysl @Ren@bondik yauyoal kihicnends aliyare0© x40, havibg ahedvgdhon comipsingcdheed

pol ysacchande 0 L i fukRuaeE oF el PGHCPITE| ai m
20, \/\/tatl%r el eﬂuetnﬁe g %“]’D%%Qﬂ‘y@@gg agérlré?léﬁlr& }slélg(r%em%ﬁgtar{eg? oxe?;pol y(et hyl eHr?e)gI ycoI )

or pol y(etRilllenegl ycol ) 22 An antagonistic antibody nol ecul or di ng

cl ai m 21, 14 avianggatittaehezbdy o/hishdinsk humean ©y%40.a7 fdichdl hegesangli ggh ags f‘rér m naI
end of thghedoy: Abaichl @ siniby to thateiespaainghedvysyd liphtshaihesfithaamtigedind
wherein e?ch m no group of the l'ysyl residue has coval ently linked to it a

5 met hoxypdly (et hyl enegl ycol ) FCI due haV| n Iogenp aqr%‘sjl‘t‘ol tg(ﬂgbgfn about

20, 000! 5Da %énﬂﬁtaé?ﬁ‘%tﬁtﬁﬁilwgmé‘??t‘ BERI iR oL speciti ¢ty for human
OX40, whi mhdifisd @ enatdé fn effecRabr fepartpmaeiechlgye b@at@chﬁé‘éﬂ)/v chai n conpnsing the
sequence i W&MntaBondbEe ahfb NP rddecantheorlling it claimali snwhesipnisd medifitreios egence

given in %%3101’1'?0 (fl't]érn% 9 é‘\éf ngheg @rﬁnte&fot@oxtrt‘lgre%}f%oedcﬂﬁ lRogE t 1 on 226

of the he chai wherei n each am no group 0O of
the |ysyl attaé%mmefﬁa%ffee@t/at réPﬂ‘Tei?rrlo eﬁkgd to it a methoxypol y(ethyl enegl ycol)
resi dum hanithe amagvnlsec abtdodaitghtle of clailiolft wheremole T dipnalfnpn agiPEtd ¢

ant i body B@éﬁ'ﬁ@@hﬁg@tegféh REnt@&hin ?@h& ¥r drlcyitsind atiaoksho wakh @4dfe¢Hoor reprawpl e
human ext raf?el | ul ai) ”Fedn) of | OOpM or better 25 An ant agoni stic antibody
having a BPREVRGEPT FHES  for cell surface expre g OX40 of 2nM or
bet t er 618%\%3@@@?1!053@?%0%(@? leraRACHRTARR Ihem Le ﬂﬁarﬁ‘ﬂ’s Wﬁ“&‘% *inds to
the sane eﬂﬁectompea apoitdrendeaiieadghedfo il ai m 11 27 An ant agoni sti ¢ anti body

whi ch %y A}tﬁmo@mnwmd&hn&@eﬁl@acl%raﬁtg ngclaibd i8)inhyrefrahe éfSotoateitchianan OX40
(for exa uman extracel | ul ar domain) of | OOpM oi better and crossbl ocks

the bi ndrﬁﬂ’]%?sest?tﬁoéﬁt [POR ™6t claim 11 to hu

n gi? |s cr oss- bl ocked
fr om bi ndﬁ@]g%rmﬁmﬁmmub yiTRec 3B e 49 ClRimht m™ ifetz’s‘ NEHGONi stic
neutral i Spdslgmar@tlsl/hﬁdytldmh]lbchlbhntmtdé strrigha.or Memamtpqlxalbé?mm@/ nylgi biting
the activif SIKAM: of Rbrafctel BAlntEARR&IYol3hdcaYidef 2mg/ ML) by 50% at

t f d
a consser 5@14{%0 opi & RB mé'tecule acfcgtdmg% 951&19@/ “%tet vaé%gn%@(%@e measured_on

An epi topeolmmelhmfﬁﬁﬁammxmbf{ﬁhblﬁmtgﬁ@o‘éﬁf P%HBE}’YBFe%YCQt m 11 30 An isol at ed
DNA sequenz.eentedhisg: inhibodieaviyodnattoningitgbleing Hiaihayisg atskchesio ant ¢fdbrly

accordi ng c§s?en?enr¥51%§ aptite eli@indRal Lnd 6f B8hédvi cihich g/@ymgalam@mnes}smen vect or
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SEQ | D3 mn@moamlggtylp@gm@ligeadue having a molecular welght of a out 20
23. An antagonistic antibody molecule having specificity for human OX40, which is a modified

Fab fragment having a heavy chain comprising the sequence given in SEQ ID NO:15 and a
light chain comprising the sequence given in SEQ ID NO:11 and having attached to the
cysteine at position 226 of the heavy chain a lysyl-maleimide group wherein each amino group

40 of the lysyl residue has covalently linked to it a methoxypoly(ethyleneglycol) residue having a
molecular weight of about 20,000 Da.



33 A vectoi according to claim 31, wherein the vector conpnses the sequence
given in SEQ ID NO 19 34 A host cell conppsing one or nmore cloning or

expr essi onovemmsasaccording to claim3 1 or claim32 oPCtlus2mmBd34335 A
process for the production of the antibody of any one of clains 1 to 28,
conprising cultu png the host cell of claim34 and isolating the antibody
36 A pharmaceutical conposition conppsifag an antibody according to any one
of clainms 1 to 28, in conmbination with one or nore of a pharnmaceutically
accept abl @4 excinigenistic ditbodrtiavog adandiey afBnryXopisalnedbensi QHHO (forgxasiplei on
accor di nghtifacéadamRIRGyr d@,ﬂ@[},}dm@@ﬁm%brg?{gppsi ngt ot ggr act i Vﬁ I ngi edi entls 38
An anti bo |4 ' one qof cl ai 0 or a a ce

conposi ti g% %ﬁ%ng{gghlggc %nglbgé%lar\ﬁ%é%g}d?n afiinnor Ceiuos?"fﬁcs?eexi)rﬁssfig‘%f’arng(g%%nt or
pr ophy! axP§2Y °5bH%F hol ogi cal di sorder that is nediated by OX40 or that is
associ af ed6.vhit imtagonistcangiasdydvhielv Bhdofun@ 4K Ovhittebindseao dfe samc apitapb adiie
accordi ngafpoapyr@nm af clains 1 to 28 in the manufacture of a medi cament
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isolated human OX40 (for example human extracellular domain) of 100pM or better and cross-
blocks the binding of the antibody of claim 11 to human OX40 or is cross-blocked from binding
10 human OX40 by the antibody of claim 11.
28. An antagonistic neutralising antibody which binds human OX40 which is capable of
inhibiting the activity of human OX40L (at a final concentration of 2ug/ML) by 50% at a
concentration of less than 5nM said inhibitory activity being measured on the OX40L binding
to OX40 expressed on the surface of CD4+0X40+ T cells.
15 29. An epitope on human OX40 bound by the antibody of claim 11.
30. An isolated DNA sequence encoding the heavy and/or light chain(s) of an antibody
according to any one of claims 1 to 28.
31. A cloning or expression vector comprising one or more DNA sequences according to claim
30.
20 32. A vector according to claim 31, wherein the vector comprises the sequences given in SEQ
[D NO:14 and SEQ ID NO:18.
33. A vector according to claim 31, wherein the vector comprises the sequence given in SEQ ID
NO:19,
34. A host cell comprising one or more cloning or expression vectors according to claim 31 or
25 claim 32 or claim 33.
35. A process for the production of the antibody of any one of claims 1 to 28, comprising
culturing the host cell of claim 34 and isolating the antibody.
36. A pharmaceutical composition comprising an antibody according to any one of claims 1 to
28, in combination with one or more of a pharmaceutically acceptable excipient, diluent or
30 carrier.
37. A pharmaceutical composition according to claim 36, additionally comprising other active
ingredients.
38. An antibody according to any one of claims 1 to 28 or a pharmaceutical composition
according to claim 36 or claim 37, for use in the treatment or prophylaxis of a pathological
35 disorder that is mediated by OX4Q or that is associated with an increased level of OX40.
39. The use of an antibody according to any one of claims 1 to 28 in the manufacture of a
medicament for the treatment or prophylaxis of a pathological disorder that is mediated by
0OX40 or that is associated with an increased level of 0X40.



