Antibody molecules having specificity for human 0140 The present invention relates to antibody
molecules having specificity for antigenic determinants of 0X40 and compositions comprising the
same. The present invention also 5 relates to the therapeutic uses of the antibody molecules,
compositions and methods for producing said antibody molecules. 0X40 (also known as CD134,
TNFRSF4, ACT35 or TXGP IL) is a member of the TNF receptor superfamily, which includes 4-1BB,
CD27, CD30 and CD40. The extracellular ligand blnéllng domain of 0X40 is composed of 3 full
cysteine-rich domains (GRREbAYhioletifls HalaHg rsge efieiRA R fBoRl0sC40al., 2002, Trends
Biochem Sci, 27, 19-26). The ligand for 0X40 is OX40L and 3 copies of 0X40 bind to the trimeric
ligand to form the 0X40-0X40L complgr \%Fe aan anle 0 tz 200e6ci C’gru%llgrae,ulgf .1321-1330).
0X40 is a membrahts BESRY FRCEHSHHE 0(915(151% ?so orn%l 50 been dete ed (Taylor and
Schwarz, 2@@@@1%91‘&9{6?)%%%’6@“2@5’t@?S??)“WﬁJWEﬁSWﬁI E?&rﬁf?fé’(ﬂ%@vcﬁ“ff?é‘ %oluble form is
presentlys unkhowin OX4Gisprotexpressbd amibedying Fouddss conppsitrarsiAmedidsdesed on activated

T cells aftergigatiangahibentivell iackptoes(TCR). The ligand for 0X40, OX40L, is a member of the TNF
family and is expresged @naktiveiesd apidgennesspting ceds ¢APCHPINC)udingemsells; tracxephages,
endotelial SELy t%PSllggs@&lﬁh% %ﬁll&(%hd@;%@g% %B@Wt@ﬁiléﬂw@t@m rreplRRithsaguential
engagemeny ¢ 1 040,20 being teadied for.opimal ) éslha 9' fegalign,anc suval. Ligation
of 0X40 on B}R/ FTCRAs =1t ance gtokl%e pro og r&Pli ration of both CD4+ and
CD8+ T@ell@@i‘é?ﬁ&@ﬂ%tﬁﬁ’%%b“ﬁerlﬁﬁﬁfu%? 1%56@621330 %‘ar}wa ﬁala etal., 2004,
J.Immunol, 172, 48h¢ ligpsy fideet doReitiliend %6%%?1@%@’?@%“%@ horHag 6|11‘§é%d(@ramaglla et
al., 1998, J. fimmihn@X161) B30 S5 T xNestiges etall L2002 tE A0, (Bhmmivis). 132 1 387133880), 25
0X40 costinuiefion pradangsmd-salhsusvipadbayeadihednitial eiflectohphdsebotthietrdufieylesponse
and increasgsitRennumbeiaf memans M el drosasiohibitos phefetarchiseideathhe  When

Immune, ?Ct'v?t ntlsn%xlrszesrggg FREODH OH)%@&O%'&[HBQJF&L&J"3ﬁgr¥stﬂ§éﬁr@§11§nﬂﬁ%m§ﬁ'§?éhtl
autoimmune an other re ate eases ma act)((:)cur ecause 2 0X40 f QK&W@?: 0, r}hraggﬁémmune
responses, TS SXAREBAES At ?mmune AdCThAaMmatsry diges r%al FOX40/0X40L
interactions di é‘?%’%’é‘é\%@%ﬁg%’é&iﬂd@rﬁ%‘ﬁﬁé%ﬁﬁ Af’ﬁtl&%@%ﬁ{%@éeﬁ?{’té%%? fhental
allergic encépR&lbmybiiingB Ag, massrbbassrintipie el epdsianddsaditieie 8 tRiEl signs of disease
and reduced inflandatoiy/ainfijoatestithila thg €S wastheteueiridcagakpockefi GHEs {CHAIE etal.,
2003, Jdeuseirarid0okags: d38mar T10e1BhrAl 5004 Ankinackont migetiormid>aticbahatienged with
ovalbumin exhibit diminishest bang dflarpratiencBo9Rn resustienvsueopnephiiebgedused mucus

production, aad i n'fw?nﬂyoagwwted AUV DR YRACHMI ATPIRDETPIRl 300 Y g Med., 193,
387- 392). onoc faniib

Ies to murlneg and t}%\/n beneflc effeqts |pat e
collagen- indbited A ?ﬂ BT SPTHES AL °(Yosﬁ d$l;<a &tarr 2660 ?’—I rof 4¢ 1mmunol., 30,
2815-2823), EREI(1Bmars o4l Q@B&%Wnﬁfﬁﬁﬂi’ﬁs 6‘J!(*S’é 2088514 8) [ngisedt %1’%56&??@%0@ mice
(PakalaXt cX2004stmEuradompminmek 134113089v30@6 o nsbiigs il efffictorpkastad theidaMEImstrom
etal., 2001, Jesironseiand. jib6Hs6IR2 1698k ToHisekarelalsl ROR8pAnmkibPhysittlBastbiwtést. Liver
Physiol., 284:£595-6603) and models of lung inflammation (Salek-Ardakani et al., 2003, J. Exp. Med.,

198, 315324, Hosting Sl AO0% EHE BBk 3&&%&&@%& AnRIiRofY IS BUmAmRRXAOL has
been profiled & mods! ol 1ung. 0 ammalon. nhesiis mankeys A ﬁﬁ%‘@%w@%ﬁg&evﬂs of
en

IL-5, IL-13 an éﬁmc or memor ce sm ronc olar ava e |UI ?f enge
(Seshasiye8R3FC SBEHNS r%ﬂﬂ?ﬁ%é&“ﬂ/fx@%% a§8a7'§3 YRR EPE SR e esﬁ?)sreessmn of 0X40

has been noted in SB4Etk C&&&Whh@?%&%@t@@@l%@é%?#ﬁ? |hﬁﬁ&€§“§ﬁtfﬁf%ﬁ’se in 0X40
expression EnX#leisclsoitradefiormxpertmersyrisiksifleidephpatrnyabitsitEadbr kispiaiehyBrlgnoni Del
al., 1998, BrsdleRBRURYs i efzd41h88;s¥as bibkseedcaind2000;cl ifldminumunolfil 30e 280 2823;
Giacomelli Refsal.a2@dd dim EanaRbrsinated (A8bsdi 320 R0BaTlaeyraminGreass INBXAA1).

expressign 'lél%*@ﬁ@%&&%%%%'ﬂﬂ lisshadrew;padiemtait asratiuscellis,apd Crohn's
disease (Souzf%eta 19 ﬁ ? Stub%le al. 20 0] EurJrg(:]JuQ IQP( Sht 30, 594-599) and
It

in active 15 lésf onns]ag!rop |ents ?B énseg erosis (Car dgﬁ?a al. ﬁ 9 nfg}ugg)%ogy 145, ).
OX40L can %@bﬁﬁén&étaé&?t%‘%ft(?ﬂ ﬂﬁﬁ%&ﬁ‘&%ﬁ?%@b FemRREEYAd an&’é“’sm%ma patients ASM cells
show greatetdaHaitpnackgataspberdies ooy tfhligrddan qefisial fRatmbS role for the
0X40/0X40kgtagewvanydir ebthhriitBerddss dteamarod4rihringleYgsheika ermudtdl; Ev8 J683-689;
Burgessietalm20ii] J 36\ B3 1p 2823 M ohkibe 302 2808) J Ihasmnol., 166, 2108-2115), non-obese

diabetic (NOD) mice (Pakala ef al., 2004, Eur. J. Immunol., 34, 3039-3046), colitis in T cell



20 also been reported that CD4+ T cells isolated from the peripheral blood of systemic lupus
erythematosus (SLE) patients express elevated levels of 0X40 which is associated with disease
activity (Patschan etal., 2006, din. Exp. Immunol., 145, 235-242). Given the role of OX40 in
allergy, asthma and diseases assuciated With initainimnnity and inflammation, one approach to
therapy in these diseases is to block 0X40-0X40L 25 signalling through the use of anti-OX40L
antibodies or antagonistic anti-0X40 antibodies nti-OX40L antibodies have been described, see

for example WQRR0G(A238i%hhsrneraus agonistic-anki0X4e) sntibeskesThabeaen depalibed but very

few antagorysic, ap 8&%%&&@?%%%?&{ Known. 645k Iyg@g%aygmqgmmwbody was

produced by }L?ﬁrgt%!lm 199 2%5 cg)dl\jISd?. {82 ﬁﬁ%é?\ ock gcp?ﬂrgﬁwqen 0X40
n

and 30 OX4 ouse monoclona ant ies 1 40 were generated

by Imura etaf; 10580 DA RRsthody d5Dmes OX40k ks ?1"(???185‘? f]a‘ c?ﬁ&‘ffjceg??t}ﬂ%les have been
described |rif\l\?@zm@?mezZh@utwm@ﬁééﬂéfﬁﬁiﬁﬁéﬁrﬁ%@%ﬁ%‘é|%%Iha§d Bnladpdgtfereel surface
expressed Oxetfo(adtivelteth Proetlslobir 14vake. BEHafnanisegtaphaords iScalribputiesdiaveifebn
described inOM2RE8/106 145 anghe antibody with the best affinity for 0X40 had an affinity of
0.94n1M. Other an&mm&@mg@ Ravshaedesaibech Hskddingradrinadibafibmpatent number
277552 sy e AL A el el OR S g g i
now |de}1(%|flél&e§}ﬁli e ?\‘%9 g %d’?)artu?slfi %“f’)%ﬁy AR tiBo nosndl(pr Iezb?%sggl%lﬁ ?hﬁl}reatmewht or
prophylaxis 92t o@@ﬁkﬂ@&dé@%&?aﬁe%@%ﬁ@%r ééc?xﬁ%%e&\ﬂﬁﬁ?‘éHllﬁc?{éé{sgaqével of 0X40.
Brief DescriffionBitHhDragings S Higuird 1 Shovas lventansrarins Q&itlor DR aebiiditcaseitting to an
antibody acoopding iiochmadisalos fiven 'ph6dnts MGt ushomis acdiagram fiatho epreserittion afn antibody
of the A26 Faloe13Rn orgsat fgwarshows theselinhread mifiity 30f §9a-A28 habinRE(santibody for
cell surfage LOQXAQ Figure éﬁnmlﬁaﬁe@a@;@gam%npa of Q&ﬁomwmﬂ@nagg ted, T cells by

h20 Fad” PR BRIANLEAES2300¢ PR EERRaS RO of LGl RgleIRlRY a/iaaée FRb-PEG
y ASM cells show greater inflammatory responses to OX40L ligation than healthy donors,

indicating a role for the 0X40/0OX40L pathway in asthma (Burgess et al., 2004, J. Allergy Clin
Immunol., 113, 683-689; Burgess et al., 2005, J. Allergy Clin Immunol., 115, 302-308). It has
20 also been reported that CD4+ T cells isolated from the peripheral blood of systemic lupus
erythematosus (SLE) patients express elevated levels of OX40 which is associated with disease
activity (Patschan et al., 2006, Clin. Exp. Immunol., 145, 235-242).
Given the role of OX40 in allergy, asthma and diseases associated with autoimmunity
and inflammation, one approach to therapy in these diseases is to block OX40-OX40L
25 signalling through the use of anti-OX40L antibodies or antagonistic anti-OX40 antibodies
Anti-OX40L antibodies have been described, see for example W02006/029879.
Numerous agonistic anti-OX40 antibodies have been described but very few antagonistic anti-
0X40 antibodies are known. A rabbit polyclonal anti-mouse OX40 antibody was produced by
Stuber et al., 1996, J.Exp.Med, 183, 979-989 which blocks the interaction between OX40 and
30 OX40L. Mouse monoclonal antibodies, 131 and 315 which bind human OX40 were generated
by Imura et al., 1996, J. Exp.Med, 2185-2195.
Fully human antagonistic antibodies have been described in W0O2007/062245, the
highest affinity of these antibodies had an affinity for cell surface expressed OX40 (activated T
cells) of 11nM.
35 Humanised antagonistic antibodies have been described in W02008/106116 and the
antibody with the best affinity for OX40 had an affinity of 0.94nM.
Other anti-OX40 antibodies have been described, including murine L106 (US Patent
number 6,277,962) and murine ACT35, commercially available from eBioscience.
Accordingly there is still a need in the art for an improved anti-OX40 antibody suitable
40 for treating patients.



the human MLR 15 Figure 6shows A26 Fab'-PEG imbibition of proliferation of PBIVIC exposed to
Tetanus Toxoid Figure 7shows A26 Fab'-PEG percentage inhibition of IL-13 production from PBMCs
exposed to Dermatophagoides pteronyssinus allergenic extract Figure 8shows A26 Fab'-PEG
percentage inhibition of cytokine production from PBMCs 20exposed to Dermatophagoides
pteronyssimes allergenic extract Figure 9shows A26_Fab'-PEG inhibits CD4+ and CD8+ T cell
proliferation in a Hu- SCID model. Figure 10shows inhibition of arthritis score (as area under the curve)
by A26 Fab'-PEG iy ap,ii ¥ive iadeLe2 migiuadishnusotaial bistabolgicalseresuinee for\dko model

for arthritis . The griginal r ' ! | ikogli gd igreferred to
herein as CA! t, 2%%?% i ﬁ@%l?ﬁ%ég%%?ﬁ%%ﬁ%%@gg%%@nZ%ﬁ%%r? &ye%ﬁs%?gagslggg%rga%rﬁlent or

other fragméﬂ@?’i??@%eﬁ?e% %% 26. 30PEGylated antibody "A26" in the format shown in Figure 2, is
referred to H&siPsscRipEpR gL B @ravingse residues in antibody variable domains are conventionally
numberedl atigordihg to ahsysteatdavindep Byik abRNGtEEIPRRsasystatingdoset 1BHPPHY RE0ETBE ., 1987,
in Sequences of Proteinshefdiseinsimelogical Interest, US Department of Health and Human Services,
NIH, USA 3bighereafter 'sahab ataakatemiaia)rprebistitnbe s gnsiystan fishu selb ikathe? pesent
specification except whefg gtherwise indicated. The Kabat residue designations do not always

correspond direelly with (6, InGar. oumbesng: o 1 ATing Al paskdieg, Iha,nctialipear amino acid
sequence ma%ucontaln fewer or additional amino acids than in the strict Kabat numbering
corresp&%ding to a 40 shOfe ing of, or insertion into, a structural component, whether framework or

complementiggedetermiimtsRGRSATEDRYbEm & 0L dinding Horrdiatedd deitebrhechbiPect Kabat

4 numbering of residuesitfi@yehebddiermined for a given antibody by alignment of residues of homology
in the sequerigerefthe astibodyevithiazdstaisddod ok Akatl pustifesadndgqaemceb’-PEG antibody in
the human MLR
15 Figure 6 shows A26 Fab’-PEG inhibition of proliferation of PBMC exposed to Tetanus
Toxoid
Figure 7 shows A26 Fab’-PEG percentage inhibition of IL-13 production from PBMCs
exposed to Dermatophagoides pteronyssinus allergenic extract
Figure 8 shows A26 Fab’-PEG percentage inhibition of cytokine production from PBMCs
20 exposed to Dermatophagoides pteronyssinus allergenic extract
Figure 9 shows A26 Fab’-PEG inhibits CD4+ and CD8+ T cell proliferation in a Hu-
SCID model.
Figure 10 shows inhibition of arthritis score (as area under the curve) by A26 Fab’-PEG in
an in vivo model
25 Figure 11 shows total histololgical scores in an in vivo model for arthritis

The original rat antibody from which the humanised antibodies are derived is referred to
herein as CA044_00026.

Humanised CA044 00026 generally in the form of a Fab fragment or other fragments,
is referred to as A26.

30 PEGylated antibody “A26” in the format shown in Figure 2, is referred to herein as
A26Fab’-PEG.

The residues in antibody variable domains are conventionally numbered according to a
system devised by Kabat ez a/. This system is set forth in Kabat et a/., 1987, in Sequences of
Proteins of Immunological Interest, US Department of Health and Human Services, NIH, USA

35 (hereafter “Kabat et al. (supra)”). This numbering system is used in the present specification
except where otherwise indicated.

The Kabat residue designations do not always correspond directly with the linear
numbering of the amino acid residues. The actual linear amino acid sequence may contain
fewer or additional amino acids than in the strict Kabat numbering corresponding to a

40 shortening of, or insertion into, a structural component, whether framework or complementarity
determining region (CDR), of the basic variable domain structure. The correct Kabat



The CDRs of the heavy chain variable domain are located at residues 31-35 (CDR-H1), residues
50-65 (CDR-H2) and residues 95-102 (CDR-H3) according to the Kabat numbering 5 system.
However, according to Chothia (Chothia, C. and Lesk, A.M. J. Mol. Biol., 196, 901- 917 (1987)), the
loop equivalent to CDR-HI extends from residue 26 to residue 32. Thus unless indicated otherwise
"CDR-H1' as employed herein is intended to refer to residues 26 to 35, as described by a combination
of the Kabat numbering system and Chothia's topolo‘bical loop definition. 10The CDRs of the light

chain variabje, Jomigin A12 IRFA1RH A/ GSIUNRRA474 Bk PBiFuES ROEICARE 2) and residues

89-97 (CDR.L3 CC%@ L o et
antibody’ deSEbes’an antibody |s cap ab %%fhm ibitin and/or(g}eutradsm héeS ?%§ | signalling
binding 0

activity of 0X40, foFEaHTHeY e1 ‘b‘ﬁﬂ&kfﬂ& BilA 8fn§u“os SNGATR BAERISHES 0 to 0X40
ligand and t%@ﬁhﬁﬁtﬁ?g(@% v atid reeifese Ay 10~ @R%B@lb%“?&}Fqﬁ%%tﬂﬁ“?ﬁi(ﬁt?@%‘é‘ﬁ?l?ﬁ%ﬁtlon may be
obtainedSusiystany Koitabie methboigkndvntiveti{ehathiaT Read 40sofyeptdelpatkid $achiding fusion
proteins, fonexampiy)Kd bopedusigast praBRsrcellsi{rcamiidantly orresdueaiB) Expressing the
poly/peptide, fsiichnar A0aastivaiad Tomlsiican hepused kerproduseitihodies whishispedfically

recognise 0334%3 Ehe A48 polepantide mapbadlie: MaeiRAYRERUIE ehariclagicalyative

fragment or erlg ve ther of Suitably the 0X40 polypeptide’is the mature human polypeptide or the

extracellula @Emain or?ragment thereof The extracellidar domain ty ically c |no acids
20-214 Yt the 0x40¥5r 51k Wrdehbrbert wrih pIoEs a6 1485 %/b%sb‘iﬁég%g‘@g@}g?p}epared by

processes weslidageaih ih (FB Rk Hcwe gesidursiR ri§iRBekdd assetding odBribtRa BbsFEEsion systems
or they mayspgaecovered from natural biological sources. In the present application, the term

"polypeptides” incly¢clascpaptisieshpalimpapiides andmibsainsiciditse arentibedyitierchangeally unless
otherwise spagifigs H@OQMQ&QJM%H&'%r&g&m%&a%g@a&wgft@mrtf&f édagrprotein such as a
fusion proteif i ama%% lyseg e AT o AR ATHROd R PAEIFRd LRSI NN,

polypeptide 2’ % ere ImMmunisation of an animal is necessary, by administering the
polypeptlde FFEh ANMEl, préterably a non-human animal, using well-known and routine protocols,

see for example Héﬁﬂw%é?rEQBé‘?lm%ﬁfﬁeﬁh%Wfﬂwab f/POUERYBYRE VB HBRS RERS cientific
Publishers, kxfondn Eregiend he $8610 mmﬁwmmgr@we@l%n&&@%&ﬁ%ﬁsé@bﬁ?%i&@ﬁé& sheep,
cows, camelz fuspigs imaginse 8&imresninbotahityvee verumligeexpishitsg phg p@rperaids asachenerally most
suitablezo  aARtRQdiESfiey dseHiLERE RresAntinvieBleRs Relte prbitlekntiogins ardituntiionally
active fragmeRis Qb H5EMAIVES j@@ﬁﬁ@fﬂ%@%l se&meaﬁeamlugi&ﬂﬂ/t&umggmﬂabrhumamsed
rully human o1 CRINETIER0FOARIESY me 0xMOB gg,%' AABRdiER ARG DALMY ARY method

known in the art s Bridoma te Koh er |Iste|n ature, 256:495-497),

the trioma t&EHAT] %af Iﬂ%% ﬁg&fﬂlh Hdom ‘fe r?ﬁfu@ koer%lrn &Yt aﬁ?ﬁé%mprﬁ?ﬁﬂﬁrgfogy Today,
4:72) and ths1ds R ‘h%ﬁ’&%%ﬁﬁﬁf&tﬁé‘f’&ﬁe}) BOE epipntiopd: Mﬁ%a%@ﬁﬂﬁd@a{ﬁ%w’rherapy
pp77-985AlareRreibby procedB85)ll knontibdiies fmrmgenmlmamvémﬁmdﬁayt abdls pengasBgated using
single lymphagidisiantbaelyinoetheds bytelosvog @ddrexpressahyioogicaicglotaslindrgidseregion
cDNAs gengpted®iam &jﬂﬁl@M@@ﬁwte&@e&gmﬁaémﬁ)@&Qﬁ@é@ﬁh@fps@eﬁiiicmﬁbwes by, for
example, th@ galqmglqﬁaq é‘cﬁﬂ ggl@f ﬁm%s c%@& 3589@))81'%9 ol %%oghg'ﬁlstances

93(15):7843-78481 ). 2p 2004%1051268 and Interna |o dt’;\tgnta &cig on number
W02004/10637 fV\{ér e rrl?rtlegn}or Antibodies . 1an1 orme g S éasurg binding to

1es erro USI
e M O A et SR EHE S b )
10 An examiilenet i BiReRHYa8E A qEineshe RO pRFREAALO RS AR ¥ SIS RN OT A#En 0X40 and
human Fe, whiohlisismgnotiHizedvorplatesinamaepioyiadoa conalefdwdbsekondapgrambiatly to detect
anti-0X40 amibogdlylbgyiiol id theiusih) PriteiBlARvedbiopetidc @ tcking @siay, Bralflody 386metry
based assaymfaskhing|tadd agking ofox40Agandiisioneroteln, Ring e 64 8ignihayman CD4
cells. Af'f!JOﬁﬁﬁﬁﬁﬂgé(d'aﬁ%lk?e@e?%?&q?J%ﬂ@,tﬁggé(n'é Igﬁeﬂetgenerally most suitable.
Antibodies for use in the present invention include whole antibodies and functionally
active fragments or derivatives thereof and may be, but are not limited to, monoclonal,
humanised, fully human or chimeric antibodies.
Monoclonal antibodies may be prepared by any method known in the art such as the
40 hybridoma technique (Kohler & Milstein, 1975, Nature, 256:495-497), the trioma technique,
the human B-cell hybridoma technique (Kozbor et a/., 1983, Immunology Today, 4:72) and the



15 detect the amount of 0X40 ligand fusion protein binding to the cell. This assay is looking for a
reduction in signal as the antibody in the supernatant blocks the binding of ligand fusion protein to
0X40. A further example of a blocking assay is an assay where the blocking of costimulation of naive
human T cells mediated by 0X40 ligand fusion protein coated to a plate is measured by measuring
tritiated thymidine incorporation. 20Humanised antibodies (which include CDR-grafted antibodies) are
antibody molecules having one or more complementa?lty determining regions (CDRs) from a
non-human speviegand admeyRCeaion.d oM RLIMANIRFBURCURRURISIRFIE (899.6:0- US
5,585,089; WOQHR9987) Jt le@lége appreciated that it may only be necessary to transfer the spec:|f|C|ty
determining residue t eeCPRs rathet than the entire CDR (see for example, Kasluniri et al.,

2005, Methods, 36 “HUimARTs8U BB TR SHtoRaIRPRGHIRS LYRsTiae %Wﬁ?&%
framework ré& lﬁoéé'ﬂéfi‘l QT o RoMHBS ToH-RtRisaTngaeTae tebrhulinicidhle CRIRE JRVA deieeded
Chimeric antfBtiesded earhposedseletehientee dueilustidront speoi flifferéntdipenie osacimtpiat the
elements retaittthdsclvardbedristiBstobtive lspeaied fasPwbictail.is cerived (Banerally: 2339 chigeric
antibody will v@aprisesa vaimole: regiossiaaaBe sRAGIES AT SYFER %@nm%@%@éoéﬁh'@%%s'm"af
and constant reglorséfeml@gl@&h@ﬁ@&ﬁ%@%é%@ pa AT At d ARG HIREAR 10G Arezen!

e oo pigled s e BRI .

mmuno ods

those dl%losed b a

Methods, 1965 fé "775?@ "ggl ttebbral Jesréb ‘(IEB?”EF“I]ﬁ’irTfGI‘ﬂﬂ %@9@“2@@5‘2—953}“@&&0 et
at (Gene, 199 %ﬁ%?“é Hgypap Ft’o‘ﬁhé‘iha‘ts(‘ﬂd’&’/%lfﬁbé%dlﬁq RIAtERn BRI II09iN 257 A9 1280} aerh WDy
90/02809; WD eA0P3iEtepr@ng 2PiisAn Ay IRMIBELUh YRS O8/1bR36; WHOQBAPRI82; WWIR/20401;
and US 5,69834265 3, 228, 40@n%#0 3484 255806 i BadR ¢ 008k iag/ SO00RE) ﬁg%%é RAibnprAd:O8;
5,427,908; 5hi:G37xABQRRBAEE8 2415, Z\3§uz4e’éc%myﬁa%@ﬁem§cé¥&cw iMORnAlligqdies are

those antiboglies I [ R stant re here ent) of poth the
heavy and tququEhgﬁffhﬁ%N%%Qifﬁg%gaﬁ%%gw Q%rg su s tla 21f§c3£se3u2%c% °6fhuman
origin, not nece he sar&ﬁela %?arrﬁl B By W%ﬁﬁﬁé@ém%ﬁ’ﬁ%ﬁjﬂe

antibodies pro uce fo exdmMpleByth p‘?fa@ebﬂﬁ’ﬁbl%%/ ﬁ‘fé‘tﬁo’ds%ﬂ‘e%?@bfe&%@v@%ﬁ?@ahn@o@ﬁes
produced bfﬁﬁf&@‘lﬁ%ﬁleﬁ’tﬁéqﬁﬁﬁ‘ﬁé TneatlsressisindibyV@ridblbzand fopibomatiseitheosdstamplagion
genes have @t sapibeeténpitied (5 thuedaly codinterpartergors described in general terms in

EP0546073 81, USG1a45806:ibi& 5556982 Incth8c0826 ke d b DB YRS kB P AR es
US5,770,4208s Ry 64884%@@6&%%&%%%%@ regions t%BR@) ?%‘R%q{%eﬁ%h% Prese”t invention
provides an ﬁﬂ@%ﬂ{é%&%@%ﬂ%&vé%%ﬁiw gf Hpyman 0xag, é?é’em é&%&éﬁ %C an,

aln C

wherein the%ﬁ% %2 waﬁfg) ) I mprlses at eas one € e sequence
given in Figure 1 (c [g N (o1 %Bfﬁ AL A BAR RN RR GRS saBg RS EivRh e Bfifike 1(c) SEQ
ID NO:2 or SEEIHREFSiHSS eirdhe HDRather b s vintrere e tige feesvumeirkerme 2(o).SEQ ID

NO:3 fof° 2005, Methods, 36, 25-34). Humanised antibodies may optionally further comprise one or
more framework residues derived from the non-human species from which the CDRs were
derived.

Chimeric antibodies are composed of elements derived from two different species such
that the elements retain the characteristics of the species from which it is derived. Generally a
30 chimeric antibody will comprise a variable region from one species, for example a mouse, rat,
rabbit or similar and constant region from another species such as a human.
The antibodies for use in the present invention can also be generated using various
phage display methods known in the art and include those disclosed by Brinkman et a/. (in J.
Immunol. Methods, 1995, 182: 41-50), Ames et al. (J. Immunol. Methods, 1995, 184:177-186),
35 Kettleborough et al. (Eur. J. Immunol. 1994, 24:952-958), Persic et al. (Gene, 1997 187 9-18),
Burton ef al. (Advances in Immunology, 1994, 57; 191-280) and WO 90/02809; WO 91/10737;
WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and US
5,698,426; 5,223,409; 5,403,484; 5,580,717; 5,427,908; 5,750,753; 5,821,047, 5,571,698;
5,427,908; 5,516,637, 5,780,225, 5,658,727; 5,733,743 and 5,969,108.
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,



CDR-H3. In another embodiment the present invention provides an antagonistic antibody having 15
specificity for human 0X40, comprising a heavy chain, wherein at least two of CDR-H1, CDR-1-12 and
CDR-I-13 of the variable domain of the heavy chain are selected from the following: the sequence
given in SEQ ID NO:1 for CDR-H1, the sequence given in SEQ ID NO:2 for CDR- H2 and the
sequence given in SEQ ID NO:3 for CDR-H3. For example, the antibody may comprise a heavy chain
wherein CDR-H1 has the sequence given in SEQ ID RO:1 and CDR- 20 H2 has the sequence given in

SEQ ID NO:3, Aliaifialiveiadhe: AndRofheAuay samRlies: A et eRN N RIBIN G DR ashe
sequence gi ' ( 0:1 and CDR-H3 has the sequenpce given | ?f(‘)l?f) ANor e
= Igr%zsg ﬂ%uma’han“ Offws mayc‘B“F@’-ﬁ‘?‘?z"H%%’il?%es Bg" b‘%:% Gk &9p NO:2 and

antibody may.comp eavy chain wherein 2N e Se eg . )
CDR-H3 ha ,%ﬁéesg‘a%léﬁ&e&ﬁ%ndﬁﬁ%éﬁ BPRFIE PRapssvaRadREbBISE Bt Thighibaaretssd that all
permutationd BIREIREGARIR ¥iabknenA e donpbaisarnitatyraiunginceitisrbprovlesedivatitsigonistic
antibody Ravitgapewifitityaits ¢iavaleOi40 icgenprisingra heBRYSehain, Bvhereisuwesvariable domain of
the heavy chafi6&6RIptises dhe w0 USE;63gives 1SSEAR1LD1 bldsforCRR-Eiloihsaseqgrence given in
SEQ ID NO:2fonda3PR-112 and the sequence given in SEQ ID NO:3 for CDR-H3. In another
embodiment the prgsgns éHa‘ﬁ%'H}kﬂEhP&?é’b@&%ﬁ%%@BﬁR”'r%tv'?d%‘s”;'b"dtx %%}/Sl{;ga?,gb%%eﬂglvcllrtl for human
0X40, compri 1ng:a hqu%lc alr? yherein tht?nvaar able B%‘mam of ?ﬁe %eavy chain cyomprl es the
sequence giyen mﬁgﬁ ID' NO: I for CORPAY "#e "SR GLe 8%5’%@@@?@%‘%‘?8? BHR-H2 and
the sequencE e SEEPTS RIS PRerSR R having thy ghacarsurmimniigvecgréaRGfention
provides an Natd(fShisBR dhtisod hdgiiegspestfiviyctogiremmbiond 0 (OSHANIENYRighs EQED, wherein
the variable ¥6h38ifPofCIPR-kFR5 cHaheoimprises @lcleasti eneilCRRiBavi G HeIBEqOeNge given in
Figure | (c) SBERIDNO:4 or SEQ ID NO:21 for CDR-L1, a CDR having the sequence given in Figure 1
(¢) SEQ ID NO:5 far; GRRek- s G R 1viag e SEGH BRAOIVENINEIIWE: L (R AER IR NO:6 for
CDR'L3;s nanaipessmbasinent ihg,present jnvention pioyides ffgeag&&%fsmgg}i %ﬁ@%%havmg
specificity fo&?gg&a&ﬁ%ﬁf}?b?a}mgrmgﬁe%h tc?ﬁsn,%v%ere’m,a? eadl 78 O tOR: }.iL DR-40 L2 and
CDR-L3 of thé variable domain of the Il P BHAIRL 478 eaocebatain e sl G el ewingeise given in
SEQ ID NOFHFEDRE HrE QLR RRCE §veREntBEbe 1o s sy DREEQ 1P Ak ter §d2Rence given
in SEQ ID Nd¥:@18 e BRuUcscF=ir exanSpe [Ih&lartivo §PRdi3 cdinprisenpldight ehabodyherein CDR-L1
has the sequempegivdrayy SE hNOMCTH ICDHs ke Baquihesa aHeMCSEGMEND S &L EHNO:S5.
Alternatirelyt thie aniegyeiay comarsrnaiott chainwhareln, GRBH:bARSHIBE SegHRPGG.GVeN In.
o2 O chana hatrebhaf isreEfithcs AYENINEE WROIDIR UHRIANINEY RN omPTISe &
ight chain wherein GhRrbARs g sequsace diven i 0|10 N0 and CDR - fias fie cequence
given in SEQ ID NO:6. For t ba Ace of doub, it 15 UH ers?o%ﬁhfﬁﬁt g Srbtititnesteincluded.
In another embodimént the gﬁigﬁ &)%HHSIQB%ﬁaé’ésafﬁeaﬁ?%Bﬁﬁiﬁe&ﬁﬁ IRNg-spexificity for
human 0X48'CBINALAG HRGRE EHarndamerd ibaiel asrable domainizoinsdses 10 the sequence given
in SEQ 5 NO:4 foln @I cxrhe distané Aseptsisaa iimy SHON [DoNiGeS dorERBRsAcandibey 3agugnce given
in SEQ 1D N@=éfiortCoRmuBan OX#anaitpeisimbacimesfathewiasenhinve RN dBIRMiIdeS RN
antagonistichantibadynhavipgsspeisieiee iumam SX40rsROArishngrsrlight ghainwhergin fhe variable
e ST o s enfeen SRR NO S SRR L s asge L SeR 0
NO:5 for 15 CDR 2, apd Ihe, segiense,aivertin 60 1D MO for CORCLS, . The antibady molecules
of the pgesent invention ’Ewta{B é%%?énpnse a complementarny Yight ¥hanFer EBﬁﬂS‘I‘éﬁﬁ}éHfé{Wgheavy
chain, réspektivery > ' HERAR 15 Re SRS R At 4 St stttk bl e e prasedhnvention
comprises & HYAWEASRIBIERhs fRavgBFREICHBNYER 5P NO idavFBRai chmprisesthevsequence
given in 20 SEQIPDNGGA forCIBRER kit s ecprencegive iniS ISED IRONGR? ODREQ.ID NO:20 for
CDR-112 and the BeguentediventinSE&eHD iN@:aapERIR 13 and A lisht shalpdyRgrgip the variable
domain of theelghi siraineampnises, b geaenORa e N SRQIRINOARIIRPNBSRIPr CURLL
the sequeneg Ve IRER i&%‘&é&ﬁﬁ&?ﬁi{é—%@ ngaggc%%w&r}%%%%% I&)Ss%g lB N Por CDR-L3.

SEQ ID NO:21 for CDR-L1, a CDR having the sequence given in Figure 1 (¢) SEQ ID NO:5

for CDR-L2 and a CDR having the sequence given in Figure 1 (c) SEQ ID NO:6 for CDR-L3.

In another embodiment the present invention provides an antagonistic antibody having

specificity for human OX40, comprising a light chain, wherein at least two of CDR-L1, CDR-

40 L2 and CDR-L3 of the variable domain of the light chain are selected from the following: the

sequence given in SEQ ID NO:4 for CDR-L1, the sequence given in SEQ ID NO:5 for CDR-L2




25It will be appreciated that one or more amino acid substitutions, additions and/or deletions may be
made to the CDRs provided by the present invention without significantly altering the ability of the
antibody to bind to 0X40 and to neutralise 0X40 activity. The effect of any amino acid substitutions,
additions and/or deletions can be readily tested by one skilled in the art, for example by using the
methods described herein, in particular in the Examples, to 30 determine 0X40 binding and inhibition
of the 0X40/0X40L interaction. Accordingly, the pregent invention provides an antibody having

shecificlly 15 DAAA0 gomnising ARerdnaresORe saleeien rprmgamda;/ (S5Q ID NO:1),
CDRH-2 (S ID NO;2 or %Il\g %E RH 3 EQ_N I\l/(é)nfi FHB fhé%@d'@d‘ﬁél or SEQ
ID NO:21), ['%5 ?é‘ﬁ%(i N AN qﬁ’f) one or more a}lmlno acids in
one or mord &t eSS RBRR %N&rﬁlt Wﬂ?\ léﬁﬁtﬁ w?oyar(r:lf SUTADI B Similar amino
acid as definbaithehsinibEIBR-Lh brdherisoansretivcthis éFé%éHtW/éﬁﬂSEBﬁ%M@%S%@éﬁ%%‘&% having
specificity fari hiunafEIXADNOprisitp@GDRH-Da(sE@IDNOig) GBRMIRESECPHBINGS B8 SEQ ID
NO:20), CDRhr&SEQABNEE)DIRRY ah (IER D NG theoscRERRING B HECDRNQR{SER 1D NO:5)
and CDRL-3(SEQMLNQBIA6: SOV derFiddr ek () foraxamarindduakich one or more amino acids
in one or more of g, C%Rxsem%%ﬁ%%ﬁﬁfi'?ﬁgé&ﬁqn%m18‘111‘BFB'%@JQW& %%1&%%0@?%1% amino

acid as defined herel OW. n one em ment, an,antibod n
comprises as?ﬁ?& I?gfrﬁl\lﬁﬁlére%“ﬁﬁgoné‘haso?é dgﬁ%lalﬁlaolp e he: IR gt BSRARLINSS

he heavy chain h; ee CDRs
Whereln%e@é&%ﬁééﬁﬁﬂ‘@@ﬁﬁ%&@lé&i 6% Heﬂ’t?tfffi??]?ﬁ%ﬁﬁ} ’[5%?(.51 féﬁ@ c€given in SEQ
ID NO:1, CORM2LRzmdtHe ast600% silantity SIRINAL) for thBBdguence given in SEQ ID NO:2 and/or
CDRH-3 5 has at [rastof@¥teidentityear Sienyitasttyt iovimeiseguenbe ghtrgoSEQanibedy daingnother
embodimentyan @njeeieidho reeseshinwitiongorriisemartieay chalile dheseindpriasiable
domain of thﬁehs%% MLEDBINERNEISES Wese1 GRRWhAraiR tRgusasienes ifEORD kd:basrat least

70%, 8 % r98% |dent|t or. sgﬁqﬁyg%tgeﬁ%ﬁgqge given in SEQ ID NO:1, CDRH-2
has at Ieast ) ér | tlténor smﬂargé&/a t‘lhe se uence 10 gweq in SEQ ID
0

NO:2 and/or CDRI—TI}f? ?1%1 8\?3@5%][6%5/3 Og(%?op% LR eP Jentn?y or S|m|fmr)|ty {0 thé sequence
given in SEdQai thanr 2 Comﬂéﬁﬁwa%g%ﬁﬁmﬁéﬁpﬁ‘f&fﬁfw that at any particular position in the
aligned sequencedithes aminocatiddiostnuengitbedicatochivedn M LsgdREEY I OSIAMER® 2as used
herein, indicaiges thatnat-aayipaliti cutdahioditiarnnio the atignechseguencsss thesamimecagidresidue 15 is
of a similgr type hﬁﬂ\ﬁ@a%h@smenﬁ@seﬁ@hw@mlﬂa EREITENCRY HeSsgpEhiN@dfdsisaiducine or
valine. Otheﬁ%@ﬂﬁ%@%&%m@@ﬁ ﬁfﬁ@@swp@sﬁwman@m%mwg&éwmrean@@lamlted to:
~ Phenylalaniae, lIORRC Qcaxa%m&m RLERnoacs hadng A ﬁs'w%eop@%q% NI, Arginine
and histidine Eimmo aci avm %as C Sl e cha ) tate and Iutama e @y

having acidi€ %&&h‘ﬁ&%ﬁque%ﬁﬁ%@% S &lﬂ\{gn? Fa %?T%n%? a8 g“ﬁav g anfde &degzalns) and -
cysteine andVfAéte KR8 {amino acids having sulphur-containing side chains). Degrees of ide-"y and
similaritcan be readilll bampaea(Cbatpotationetciviviecatad Bielbgyionssiddnias asd/ oOxford
University PaegsioNeiay oekind@88; thi aorypitingsdriftivgiiescan @ehonvet2& Prigietepdmith, D.W.,
ed., Academjg.Rrgsse Ny Al 1988 Q0 BHiEL ANalysisdab Seatarc®RatacRaty 1 TerftacA. 1\4.,

and Griffin, e Afﬂﬁm&'éé“aasﬂ@sPﬁﬁ?o%s'\&%\ﬁwﬁ{égywaﬁg‘}et§>%9%99@IAmiy%tga Mﬁ%ﬁsg@ne@ology

von Heinje, G mic Pr nce Anal Primer, G reux, J.,

eds., M Stothon fwr’esr eﬁfevﬁ(o?’k“i%% t%‘ ?B cﬁg k\I/Srem W r%iu %YhMﬁeaﬁB {S} %‘s&ul S.F.
wpobibig kolttes DA GO e N SN U [ Al G
Madden, T.lpreseaf, 1nyggmmwdwzwab@a@amgmmm%Ffmhwné%%fofgwnﬂa%@?& Hcids Res.
25:3389-340R0ZI6C:MRys skl & thlifgiore r(; TRH-1 99EQERNMB), RE3R 848565 ) NO:2 on Heother
embodimentyer ay) okl -of(§ e $en i) GDRIDA (SR IBestadight BQdiD NheteiG B vaRiiide domain
of the light cligigsamprisesitnieeEBRe Whesein hecaeauenan RS #hiteRRlEs Inas af ieastdd@ identity
or similasily e r%%%%@#&@oa%ﬁ@d'RL%%BCM%QBB %1185 laAsh ARihddeniity Ripsicglarty to

o
the Sequence rgelvebgfﬁ EB %0 1rrpe %sea§ inve ?on ar%th SA)aﬁden};o%/dor Iméamy to the
sequence glven in no er e

iment, an antiood y of the zg in tlon
comprises asl?ﬁﬁlf‘éﬁélf?rm?élﬁwg 98??88%“3&?5}11 B ﬁFe%H%N%a\ ind gﬁﬂ $ wherein
the sequenceEs? BDRR20h P RHR R 20 MO 8006 Dddod, G552 B V¥4 RictiR BN Mrity to the
sequence gi¢ERIFSEOQDINGS) GRRIPR has SE(@HINO%, B6H WIO%E 980 kie)o8Wcidantieyitr
similaritydo thgigesuesnaa@ivanino acids in one or more of the CDRs has been substituted with another

amino acid, such as a similar amino acid as defined herein below.



9 in SEQ ID NO:5 and/or CDRL-3 has at least 70%, 80%, 90%, 95% or 98% identity or similarity to
the sequence given in SEQ ID NO:6. In one embodiment the antibody provided herein is a monoclonal
antibody. In one embodiment the antibody provided by herein is a chimeric antibody. 5In one
embodiment the antibody provided by the present invention is a CDR-grafted antibody molecule
comprising one or more of the CDRs provided in SEQ ID NOs:L 2, 3, 4, 5, 6, 20 and/or 21 (Figure 1
(c)) or variants thereof As used herein, the term 'CDR-=grafted antibody molecule' refers to an antibody
molecule wherein tm&e%woam(e{tlI&ham@ym@%&ﬂ?lﬁ&eﬁlw&c@ﬂ?ﬁ%&%% | thﬁﬁ‘es'red one

o more oI CRRSMHON QSRR SRR 5, AT RO a'raqt Y gralid nto a

heavy and/or %\/ |n vt rla %)eo(r/e%on é/amew tor anti ody
For a review Keatire Bistethhosy n% KSR S 1391 bodithehit rather
than the entife Ef[?fj%‘gfr?a %sllt é?EIS‘HH'9‘8?‘1?d??ﬁ%?éea??ﬁévsbébﬁf%‘ﬁyﬂaé{@r%ﬁﬁﬁﬁ@f (eBRides from

any one of t%%b@%%%@é%@@%@r@wmwvo thé EQHaNaritibodydtaenework (see
for 15 examsabgdisteniceeaho2O0F M ethaals j1B6n25m 3dinprisene lembadimentleriiatihe specificity
determining resichieddiioin oftoangrehaitbenpRis Wrsaibed hesrin aRawaRRIGNSIRTR] to the
human antlba&&yatremevm/eksmawm@s%@@@%ﬁeﬁm%@m&wt@k%Q@&S&H&@g‘%ﬁ%ﬁ'% gfyom
each of the GRS deSGHBHFTEIOYE e W%FU e lpdhe BumeD athody ramewor,  Wher

the CDRs,or specifi minin res rafte rAte Acceptor Vanable” ?Sglon
framewor sécfuencg%adﬂbe use l??ft% ﬁaétcﬁgéy /&%@% e T6REP SALBERHYmM which
the CDRs ard’BiFREd° m&lﬁﬁﬁ’r‘f’g‘?ﬁ@l@é ‘B PN Auman framework regions. Suitably, the
CDR-grafted antlboél%ﬁ%f&o;réﬁn’g%ft?félpré&ﬁ@ﬂtm@mmmbi@srmmabmt@omcad:gmpdlsmg human
acceptor frasvauwardesegionsiasasidllasdone alemate nfrthe P CGRdenoes posifitiiydetarmiaing residues
described abeven,Tihdisapsakided inyaneRMAGHMENL IS BB Hali gt R gk afigrhaniibedywherein
the variajle QQ{N@M@JF@B%&Q@EH%%&@Q{%fw&w&% qgins AN g Qé’@u&%negg Ao CORs.

Examples of, fr rks,which can e U esen t invéniion are M, REL
EU, TLTR, T%%Egﬂe%?\%%wg G abat et at, stuvﬁr%lgjl 8roe>?ar[r’1p SIEBE r?a%”ﬁ N‘@WM% b&lsed for
the heavy KA REN N e used for the light chain and EU, LAY and POM can be used for both the
heavy chain frﬁ‘ﬂ“ﬁﬂ%l*}ﬁj?ﬁ SraneARe s %W@é?ﬁﬂﬁ&%@fn@m@éembb used; these are
available at:‘HWW&S@‘P{W&W@&MWWNN%@D@Wtﬁdﬁ:@haﬁn@ﬂy of the present invention, the
acceptotheavspartdd ighlt gitrainsdamiab neide $aaiily Arkdsiakaagdarved from the same antibody and

may, if desireﬁpeﬁgiﬂéiaej%&@m@q&ﬁ&s@a@m}wm(ﬁrg@wg{m ;ggs derived from different chains.
The suitable. FATRGWAHS FRBIRMIRY Hﬁ%@%ﬁ S CBRA! f@ SRLRIIVRLIDE Bfesent
her wi

invention is the uman uence
Accordlnglygg]{%m?gar{ g&glr?%%rfhsm ra'fl atc?d eBdg Selidh-human
ﬁréw%é‘???e\%}%?k%ﬂiow FP\?@H‘HI"(SW& RiprRALSs aiengraep VH3

donor CDR Wher‘eln’t e ﬁea
sequenéé 173%%61: g & Witk Gicatemic Bersarndevol RUmERP 3HEpispater Yalysis of Sequence
Data, Part 1, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 1994; Sequence

Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987, Sequence Analysis
Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991, the BLAST™
software available from NCBI (Altschul, S.F. et a/, 1990, J. Mol. Biol. 215:403-410; Gish, W.
30 & States, D.J. 1993, Nature Genet. 3:266-272. Madden, T.L. et al., 1996, Meth. Enzymol.
266:131-141; Altschul, S.F. et al, 1997, Nucleic Acids Res. 25:3389-3402; Zhang, J. &
Madden, T.L. 1997, Genome Res. 7:649-656,).
In another embodiment, an antibody of the present invention comprises a light chain,
wherein the variable domain of the light chain comprises three CDRs wherein the sequence of
35 CDRL-1 has at least 60% identity or similarity to the sequence given in SEQ ID NO:4, CDRL-
2 has at least 60% identity or similarity to the sequence given in SEQ ID NO:5 and/or CDRL-3
has at least 60% identity or similarity to the sequence given in SEQ ID NO:6. In another
embodiment, an antibody of the present invention comprises a light chain, wherein the variable
domain of the light chain comprises three CDRs wherein the sequence of CDRL-1 has at least
40 70%, 80%, 90%, 95% or 98% identity or similarity to the sequence given in SEQ ID NO:4,
CDRL-2 has at least 70%, 80%, 90%, 95% or 98% 1dentity or similarity to the sequence given



follows: (YFDY)WGQGTLVTVSS (Seq ID No: 22). The YFDY motif is part of CDR-H3 and is not part
of framework 4 (Ravetch, JV, et al., 1981, Cell, 27, 583-591). The suitable framework region for
the light chain of the CDR-grafted antibody of the present invention is derived from the human
germline sub-group VK | sequence 2-1 1-02 5 together with JK4. Accordingly, provided is a
neutralising CDR-grafted antibody comprising at least one non-human donor CDR wherein the light
chain framework region is derived from the human su%group sequence 2-1 1-02 together with jK4. The

JK1 sequenca sresTislaws MWT ESRGT KNEIk{Sea4DN9; 33, 536, WholikisiRast of CDR-L3 and

is not part of frar (Hi ) Biol. Chem., 257, 1516-1522). 10Also, in a
CDR-graftedJa%E% ny%i%fﬁei?%&éﬁﬁﬁﬁﬁ%ﬁfﬁ%g [

A It e fr ?ework regions ne[%d not have exactly the same
sequence as those 0f the acceptor antiboay. o?rf)nvéi% é‘éf%ﬁs%%lf’f@gla 24MBY%Be changed to more
frequently-occurringr&RFRIER P eRAths UBRsk dhaiehls hsrainie aAhisargioatipodsiected residues in
the acceptor frameWotRereghsanteaveantiatyarosddadditives peecweispordito the C8Rdgreffelind at the
same positiomifbtidy totronzrtbgadisi(eesd brReichrfidrCERa pra988d MBBR]332)323-324).5Such
changes shogildden&eptlioHgrinia)yon ecessarderrecovei thealfimttefthersieppsraptibody. A
protocol for %@J@s&%%%gsggns@&dﬂ@%%&m%_%ﬁ%%awﬁdirﬁ{?t@%@éwt_b ANGEN TRYCPRER G changed 18 set
orth in ina - ed antibody molecu resent invention, if the
acceptor1 Eeag.lg:h(?i Znﬁa?sr ?r%gh%%%sna\?ﬂ%@%%;%égeﬁg %98?}[[‘8 ge %rlg\?&éﬁﬁ ; grﬁc’erﬂ %hé) r}féceptor 20
framework régions %?%ﬁe Iglér\}ry}ecrﬁ(é?ﬁcé%?ﬁb? E{Oﬁ?’}aﬁr& %WBO&WWQrd&%F@ﬁﬁé?%Pﬁonor
residue at at'teiSt AROT Pk atishacsmiomnibetyda gap brnngibraBaFer alrc isuprsy) VAedumingly,
provided is #CHRRraHBE Erbidagy vihetdin53P1d488 tHe residubsdanpusitibng!an, tH8emM8«ann®4 of the
variable dontaimofrtheférealyydhair arerdonof tesipietciSultatiyiima ciRid-graftedmniiadynmolecule
according to¢DRpiRsambdnveriomb il the-hagerplias ighhehainhas hebmiatisiamgue VK1 -
sequences2-dd-3daagiber il e Rs.AsEeRIOLapRNOlk 56I905. 8L 05 Bl Raln comrise.
in addition t,008, ki olre%i%orlqrro(;nDlﬁg,og dorrgorfrtﬁglgBPR&ti eat L%ae t%pee ofzposn Ol’t]S or jly
Accordingly, providedis “DR-gratted antibody, Wherein ot 16as fEe R AR E S BB IBFL B4 and 71
of the variablé’ 6%5%3@3@% BRGiH afeAaBher FebliRsnsoboHssresiiciss dstemisiagies from the
donor antibdd@si98s {FinGGBGa SR Rviessikedberrs obere adginafyrersrivable humamaptibody
embodimentiramarftibody of the present invention comprises a heavy chain, wherein the variable
domain & the heavy icheiii: @DRsrisepdtiasgCtentAGYaBsIBURICHEQ A (B, SEQ P NELR. 351t will be
appreciated dbaipaste fidnereaeineRaic sulglitaions, addiiens.endindelelians MaxRe fpade to the
antibody varighls damaisxaravidary chpigeaai i NtipRIhAUL SOicay, alleiing the abilty of

the antibody 0 0X40 f(l-:-ce:t any amlngnémd substitutions,

hind d to neut 0X40 activity, The e
%ﬁ?ﬁ'vejr‘i-aeﬁ’séeaﬁ%gé?égﬁﬁé ?e@?e-érséegﬁ%%fmﬁoﬁf%m 5 S SERORY ERPBRA the

additions ang e
methods de&ciibdd %é?élﬁ‘,“i RORPPUPE AR B IR Rsee Ho Hdrsinmmes R o ine pignemiafghnd
blockingt> 1£DRs g shsstfieitedrisoninipntesiduantdbsopes abe prddent invédtibin corpriseiacheavy
chain, wherdsrs tiityel sl € BBrgadfiet thebhdrwhekainheormyisesamsqueneahiaring mideqss 60%
identity or sifrita¢ityto tipgosequencee igivan HoEQDRNO:9. In one embodiment, an antibody of the
present invention qomapies ehiRaxy:shallWOe iR Lhe yaralle, domain.of ine heawrahain
comprises aiequenERIUINGLAL IPRRITRYe ROBENTONGL 54T 9BV RN 0L TR o the
sequengg QN%WIQ/I%EIQADSL\IB(:)?' . heilﬂ(/\_o %ier%fla{; . an fﬂr}ﬁ%o ly ot tﬁe plpes’en md&ntion _
comprises t cham wherem hearagha Gomaiff B fhé ?Mh%”g%%ﬁﬁgég f& Séqlatte given
in Figure | ( )@%ﬂﬁ%‘éﬁ%ﬁ@%ﬁ%ﬁf@%m’amm&ﬁ lighbehao o srmesshedemrinasmibrecomprises
a light chainseduences may be used; these are available at: http://vbase.mrc-cpe.cam.ac.uk/
In a CDR-grafted antibody of the present invention, the acceptor heavy and light chains
do not necessarily need to be derived from the same antibody and may, if desired, comprise
35 composite chains having framework regions derived from different chains.
The suitable framework region for the heavy chain of the CDR-grafted antibody of the
present invention is derived from the human sub-group VH3 sequence 1-3 3-07 together with
JH4. Accordingly, provided is a neutralising CDR-grafted antibody comprising at least one
non-human donor CDR wherein the heavy chain framework region is derived from the human
40 subgroup VH3 sequence 1-3 3-07 together with JH4. The sequence of human JH4 is as




wherein the variable domain of the light chain comprises a sequence having at least 60% identity or
similarity to the sequence given in SEQ ID NO:7. In one embodiment the antibody of the present
invention comprises a light chain, wherein the variable domain of the light chain comprises a sequence
having at least 70%, 80%, 90%, 95% or 98% identity or similarity to the 15 sequence given in SEQ ID
NO: 7. In one embodiment an antibody of the present invention comprises a heavy chain, wherein
the variable domain of the heavy chain comprises tHé sequence given in SEQ ID NO:9 and a light
chain, whergif {ne YaHBRIR doma QediaNt dhreLComPRRES FISYSRRHPRGRAMADIR BE QD NO:7.
20In another embodiment of t%jﬂ‘/ ntion, a{nt)bqgg/lc%rgprﬁe%g_gg vy chain and a light chain,
wherein the'VAPEHE gj}osfriﬁg}ﬁwoqf e ﬁ%‘ée\}yc/ chairt 'coinprises a séguence haying at Jeast 60% identity or
similarity to the seal}%%@@ﬁgﬁqﬁ@bqgoﬂ@@thaﬁn]dﬁméli?é?i%ﬁge%ﬁﬁ%ﬁ@ aé‘ﬂé?ﬁyc%abme comprises
a sequencereseigraEisrstic0es e fivy tedinmrnigsralinesibgiemc¥ighsaurmnsEd Ib®o:?, Suitably,
the antibpdyopemirises Kheay edaiglynireveladtise: 26umatisin@Ragirlof tnsitbnspeinafingsinprises a
sequence hpying Rt 18AHARKIERYC BR%hR% B AghbdRen iynavsiitagionto des wdduende given in
ﬁEQ ID ?Ph%ﬁ%ﬁﬂ?@%%?ﬁ%&gr Fiﬂ%B%o @ﬂ%tﬁmi@9£ e Ughieabain aampriaes a ;eEcgJ?Sce
aving at le \ , iden r ri < [
o7 The Bt s AT D K2t AR AT R e D 20
molecule haf\r/?ﬁbeﬁﬂflfe%@ﬁﬁée{)\ﬁ‘/’fﬁﬂlligli?(l%%hjai Jsorl)r £ffrrrégmeh %e'regg ind may be, but are not
limited tFab, modiliediral RBrafisddmeeptas! hq&ErsoniFyYEiHge H6 HANT YAUSEI¥S 84 VH or VL
or VHH), schat, leiy¢riorctotthevaiensantiboie iR §dRacdipbudiithadabouiés aateabtieied and
epitope-bindingiikagnaehischfiamr of theabhayegee dorangmpld:tidiigbntandeplodsiom 2885 Nature
Biotech, 23(9)d 12fehdatfeHdail-aid leditisnn 2R0Rc BYip fRAmFDrR S Roians bEiingea(®), 209-217).
ahe methodgdPhelSARAARG AR 'ﬁ'l)%@§§ﬁ1@9£9é?96/sf{iﬁgg‘i{QHésdéﬁgr‘%[ﬁli*b%ig)‘(‘é@ﬁln the art (see
or example Verma et al., rna ogqic ethq - O ibody
fragmerr?tgs) f(%ebcshénfnn?heé Cgréi%%fﬁ%ﬁﬁigggh%éﬂg %Bie, %ﬁa{fﬁag&s é‘?%}ébel%%s&(? t e% gﬁlﬂg

a m escribed. i

International FFERSHY AP pIRAITE T WB2H08IHRFABST oY /&)‘?{f‘?ﬁ%ﬁ%\?@ ﬁ%%?f)ﬂé‘fﬂﬂ%lti-valent
antibodies ragseRordsmsHioakfRaiopredpee mattivesdinhay egebiicspehdLe farEXample wo
92/22853 and WOSBitbB605 ). CDR-grafied anibolimeltcthe diitibpseactorditeniof the dseesist
disclosure in@royvithath assahedX4Qbinding ariibo ths isib o prokein ihibk, cbenpliises gnoimmunoglobulin
moiety, fgr exaneRls-e EQBRIT ak fragmentn abERRE, K 4@ IR HOBIRIA RIBRGLESKEAD) linked
fusion protess e s o ble

P &ﬁ% fdé%g%h]gﬁyﬁﬁiﬁé)ésdab@fg}g&raf?ega et%%gﬁld.wh%rem atelleagt E%e rasm%e\s/)a{h(%om 1§n8%\f,

light (VL) pa sulphi . In one embadiment the Fa Fa.b'

element of tite: i8R Hrofehe Hasahle dema %@@ﬁﬁﬁé%%ﬁiﬁﬁﬂf’d’?ﬁé@ﬂﬁlse domain antibody or
antibodies. In one SwiBRinTehCPR-Erafgramabe hamelasite AspeEiReciAchy RESTRR EikgIEdorhEih antibody
or antibofliessdlabidifhsadpitnefubioni@mpyabedroip rMiltivadennctr? onk Entdrsthmeritiel Klthealent fusion
protein accarding:tpitharprasank irgemion Masign dibibimpindng sitbiidanexamplaaditNg pair
therein provieigg a9 alRyminiBiRding Rt one of PEsARRSIENbIGTIORLoraS, Pfdhranihadyrmolecule of
the present %ﬁ%&'%itﬁ}oﬁ’?@%@kiﬂ“ﬁﬁe@ ﬁ%l?%t%qég Ying regard 10,5 BIAROSashEngHARiRb e

antibody moiecule, and 15 in particular the effector functions which may be required. For example, the
constant rediSn'. %?ﬁagﬁ%aﬁ?%?%)er ﬁeﬁ%gféer?'lgA, 1gD, IgE, IgG or IgM domains. In particular, human IgG
constanttegion doﬁ%ﬂér?ﬁ‘é?yeéér%éﬂfi‘é?pf%%ﬂf@ﬂ%ﬁ@@fdinhqé@?fﬁ%e WhER$AL Sntibody
molecule is ket dorigiepipdeticedses and antibody effector functions are required. Alternatively,
IgG2 and 1gG4 isotypss enshpbeneiseehwiigo tye Ariiilpoeberh oteguienisdmpmded hor30chaerapeutic
purposes anghandibadywefaatarduantionscieanptremuitathreg. therssinplye pioekingrogtdO 1a@ivity . It will
be appreciagngtli\gtﬁggggence variants of these constant region domains may also be used. For

examplg 1gG4 molecules in which the,serine at position i X ine as described
inXAnga?ét a%.} ivio e%ﬁa%%rﬂjvrérénglte%eﬂ}aiég? {%OIH({] I,g %8%8‘1%511 %%?Egﬂgégaé@?%ﬁﬁﬂ%ége understolod
by one skillé Tehpns lgﬁythgplﬁéjﬁﬁ%g%gnr%a%/ Undiergo 8 28 Varier) o pogtﬁrjgr%fgﬁ%ﬁg‘(%%%rllﬁcations.

The type antfiaBhterfirsat nabiermeations b tegerbedyiahih Ok g [?s’éiﬁ“lrélb?ﬁpress the
antibody as @fiGesthetcubee Eerigifionsasinel tiouifvttbers mdditinerand vadalrbpRsitrg B osylation,
methionine exidagiossdiketopipidaine toramations asgaethye sagmiy iration edrcadpd fzgémes in
deamidation, AtigarertEvadificationdsihamiass 4 bisaHext-terniElbbiasc residue (such as lysine or
arginine) due to



30 the action of carboxypeptidases (as described in Harris, RJ. Journal of Chromatography
705:129-134, 1995). Accordingly, the C-terminal lysine of the antibody heavy chain given in Figure 1
(1), SEQ ID NO: 15 may be absent. In one embodiment the antibody heavy chain comprises a CHI
domain and the antibody light chain comprises a CL domain, either kappa or lambda. 35In one
embodiment the antibody provided by the present invention is an antagonistic antibody having
specificity for human OX40 in which the heavy chain constant region comprises a modified hinge
region. Accordinglylntheoptesaisdaivesiion Rrevidss-amapHReminmlich shepAeayhehaingamprises or
consists of thensRamARCAGMRNIREIRWIEH: gfga@%ﬁaiwcmﬁés%%qwmwg Seilepit one or more
variabl

amino acid itutions, - ' /ar deletions e to the apti % and/or
constant d0%%@?8&%2%@%@%%@%ﬁ{%ﬁ@éﬂnﬁlﬁﬁﬁéﬂig‘mﬁggm?y lffée?r/?ﬁ YREUISHYy of the
antibody to bind 16 0X40 AR TS hEUTANLS BRATAERRIRy VPSR Mscrasralf Aamabeadia Retitutions,
additions AnaBIRIBRERE caRPEEIIM e et 1y Bhed8kinann Wk arto88s kariphs biyilsitg the
methods dederibetrtissin girepartfiDNGe Examples, to determine 0X40 binding and blocking of
the 5 0X40/0X40L linteraetibndiineaneremtibsimenhobtbeinuertioon toempniRadyromprises a heavy
chain, whereiméharhaavyribaincamposes AseanancemaRoRl leastE0%.iderm plosimilggity to the
sequence gigep ifp3&s1D NO:15. Suitably, the antibody comprises a heavy chain, wherein the heavy
chain coypprises a sequence having at least 70%, 80%, 90%, 95% aqr 98% identity or similarity 10 to
the sequ@nce ivenﬁl F% §%6 TB?\?%% ﬁ an Tﬁtlgﬁdo eont?bgg&)ﬁjsgﬁ% KK RHAB ST RRoTE AliE"aeRYing to the
present invelttior BSRTpAEAR'S dRY R AR B R P SRR et R A B RfUPEST 60, SEQ ID
NO:!!. In ond BB aINEHISkHE R/ aveRcaBl entib e B AP Bek anigtmbbdimenvHeraitiihéy light
chain compriddkeassepiancaticiviog atiteastigbochdentiterimsinrilaiibte dbaseqperiele Biwen in SEQ
ID NO:11. Forrepasapiescthernzatiaomy okt ises, adighbohainsswbesein iadighi chaingsgmprises a
sequenas havipgnat least F06BERYNG0%, 95% or 98% identity or similarity to the sequence given in
SEQ ID NO: 1. . iment: ent invention provides an antibody in which the
heavy chain gomp rglln %25;%8%%??5‘% tﬁtﬂtélé% u%?n%g,pﬁ?/sgﬂ{;ﬁlv E%Iflﬁoﬁlérzlsfé %Eﬁ%?‘fﬁé*} it chain
comprises of 20 Consists of the Sequents giieh i BYIRS T SCauGRF & RE Brib SBRIERNEF the
invention, th&' ﬁ'j b5 BB REs e a0gtindamaine Ahg ek heirinsporsipeatibeieausnengireeomprises
a sequence‘ﬁaq-\ﬁﬁblgt 1$t 60% identity or similarity to the sequence given in SEQ ID NO:15 and the
light chadih compridestecdegeebodimaving dt leastGo/aldeantiby or simpiasiydadéie spguange given in
SEQ ID NOligtit (Benesditysitht Gt adineproprisana Hery shapiseheigine hravy £hain
comprises A&8ABNGEaNIAY Bhieasy 1% S0%nI0% SaRSAPEIRIIINILY L SR 19 the
sequence giyeRdmREQR IR MR &?eé‘g‘ge%“ Ot ghain, w l}%g‘?@% ed“x%‘t %rr]%ln ﬁor.%p{ SES 8 sequence
having at |e?§tu769°g’ ?v%%i 9§£/p I?%‘?I%o 0 %/oé\%%n ﬁy or. simi arifyeto fhé seﬁll,lgﬂ ‘e% En‘in SEQ ID
NO: 11, Biolodical rolecules. suc as antt 8 ' ﬁﬁ@?ﬂ%féﬂ%ﬂﬁ%ﬁﬁ heaUrcCchMa/ Stz

functiorfal gré 62,613%’?%‘)9%(}}56%‘@/ Rl CarBra s s ansRecdiarBg At ver g7 gel 0P Bhdtiit of overall
"observed" EhaPgeidantdeperadiriftiéodbs stats mmgiveacidSEE U2 N Ditte Bgtityhihe ldeatin
environmenthefvérérghakged w6 psighthbadDr atipiituse angdhe amviigrmentalooneitionsgf the
molecule. Theisaelegiritpointb{RhnigHe RHLYIGh apatiguargneleayle or solvent accessible

surface thereof cafigsReagt flQELical mﬁé%es'éhﬂﬂ%ﬁ[m%&?‘ 9&%5@%«:%“9&%91&9 Emtibody

30 molecule having full length heavy and light chains or a fragment thereof and may be, but are
not limited to Fab, modified Fab, Fab’, modified Fab’, F(ab’),, Fv, single domain antibodies
(e.g. VH or VL or VHH), scFv, bi, tri or tetra-valent antibodies, Bis-scFv, diabodies, triabodies,
tetrabodies and epitope-binding fragments of any of the above (see for example Holliger and
Hudson, 2005, Nature Biotech. 23(9):1126-1136; Adair and Lawson, 2005, Drug Design

35 Reviews - Online 2(3), 209-217). The methods for creating and manufacturing these antibody
Iragments are well known in the art (see for example Verma et al., 1998, Journal of
Immunological Methods, 216, 165-181). Other antibody fragments for use in the present
invention include the Fab and Fab’ fragments described in International patent applications
WO2005/003169, WO2005/003170 and WO2005/003171. Multi-valent antibodies may

40 comprise multiple specificities or may be monospecific (see for example WO 92/22853 and
WO05/113605).



35 fragment according to the present disclosure has an isoelectric point (pl) of at least 7. In one
embodiment the antibody or fragment has an isoelectric point of at least 8, such as 8.5, 8.6, 8.7, 8,8 or
9. The 0X40 antibody and fragments of the invention have been engineered to have an
appropriate isoelectric point. This may lead to antibodies and/or fragments with more robust 40
properties, in particular suitable solubility and/or stability profiles and/or improved purification
characteristics. 14 Thus in one aspect the invention provides a humanised 0X40 antibody engineered

to have an 'Soe'ecfﬂ%x&oémb%ﬁ f&Iie &B@E&f Q@c&fdgig%‘m@&@&@&%%%&HQQQY&AQ%dQQQQG The
antibody may or example be engincered by taplacing an.a AR EHE R o6 enacng o
cid resiau

acidic amino aC|d reS| ne or more a3|c amint 1 es. 5 Al t@{ @“Vﬁ‘% laagilamlno
acid residueS R He tBdiiCe AP MRS i YR8IG g‘%ﬁr’?’ge felfo ernatively, if the
molecule ha® dierkbcbpraBRigH PPt duethedbsR880%89%8%ntroduced to lower the pi, as
required.5The targét photiitedngincbedasantinodinooagsent ddemaibiynikadicsr fexexapRlaRs 8 or
above, sucha&4ria19 hthais; i phriaat thablyght MAD)i puidtini@piierpligdekadust béitalpbii¢doatain the
desirable activity of,thg. iR aF fRRFNEFId UscichO2Me: ekagiment thetrngineiashaniibody or
fragment has%&@ﬁﬁ?‘?y”%@ AL S %%@H%HX JH&%@V@ antiviRs thensamedificd: aptedy erfragment.

Programs Suc 1f? rent s Ieaci"ﬁc"c%ﬁta/ to t?evévg\é{ﬁj am an 1to Iglh ntoboc}xes ?ha(ii 18 to s g the fl.151

httn://www.ifitariesud tniv: micomp o be used trﬁe |soelectr|c
point of tHe BWﬁﬁBdﬁ/’B‘r‘lﬂéadfﬁénlt“ f@%?%ﬁ?m?ﬂéﬁl ’BV‘H‘(@ ﬁ}b%‘é}?fllﬁ%ﬁ‘ﬁoaﬁ g E?c cpfgéﬁon or
epitope of hinvrni QX0 WHHtHRHbdnS§iEnfamtssRes NHALH PRItHS SH 8EEdsYaRABNMH particular
an antibody wodngrising the heavy chain sequence gH2 (SEQ ID NO:9) andlor the light chain sequence
gL8 (SEQ ID NO:7jhd bissaerciicoie@iomas epitepakidhenilsar 046 pelypepticeicarifbe identified
by any 20 syitablg epitapemapking metees kpownyn the-akit carpinatiantsihnray.ane shthe
antibodies PEoENLAY, e%@%?%(f@ﬁ ﬁgksanmﬁ@?%eé R pSRRINELLR SEERRIDY peptides of

varying eng derived fr .of the res nt nventl Wlth h smallest
fragment that C&N S PEC |§é\ﬁ?‘%ln£¥ r%g (EOI%taI . Ipn%g el ll? PQI:' ope rec%gnlsed

e se
by the antlbb%%}oq'ﬁ@@}{ﬁ@‘ﬁéBﬁd@?ﬁé@%’é%ﬁr%ﬁ‘@é&%&ﬁ?ﬁ%ﬁ@élI?%Yprﬁ’? Bltl?fb@li/ﬁﬂt‘?@d&lgestlon of the
0X40 polyipetictaleie priekdedar Bisrdnpisiansiscay eetibpdy igderifiefrrsficetr B apApiEdmass
spectrometriclanalysity, Ilp@n atheizGxdanoptesNdRspsctredeopeonXbrdy crylstaliograyindahfrbe used
to identify th@epitope hopsddnanmipiaedieishapiesanirivantonQneg. e siifisd bloekapitopic
fragment whighybindg an qm;vfa?ga/ a&s&%ﬁatsea\a@ﬁuwaﬁ%m HRededheml eshAgal gmunogen

to obtain additional antagqnisti df Al
Ccl)’oossat;E)(e:lk I]F:Iég SE\?QQ o) 2:-] %Ir?l@[ gj?dlleé glo(fecal %%9 t%%@c%gg QZP Kition 2@{{&%&? whic

accor to t invention i rt u ibody
comprising & 0 RREAT 33 4ERh gdglpl %% ua"h Rursal 5h hqa%%sé%d (l:qéggi%£ (SEQ ID
NO:7) may Br&RRiksAY uleril S&rﬁ%@%@ﬁ@ﬁ@@x&@e 1%&&6&1‘ @tlﬁn‘ﬁ]‘@ ?%g}é‘ﬁtul‘i‘ﬂféﬁ?lﬁn also
provides an ey oh m&ttransﬂbbdlyahmdtéj@peechﬂyefW%rﬁmﬁaw okhesapridHier8BsIsIteks the
binding of adypends ohtthe buibaldlids destribegrkome totiuhers ONUG ardfoitiscmsktbiecked from
binding OX4Q, &y rasui A ek hesensridb adiesiols ana wasedisaenielicimanamibedy binds to the same

epitope as %@mmp&yz%mgﬁon%%%@*ésm%%mQﬁoe&@paqggmeewn&dgﬂaﬁs -Rlackingneutralising

antibody blndSJ%a%? SiP Ito%e loss 0 c%rr oX3- %?mlggl Velrcar St I?su %esplltoi%eé) g‘“‘gy %Geatgtlb()dy
described herein above In anoj1er embodiment e cros J% tra is| ody of this
ases (as described in arris, ourna romato )((]) (3%

aspect of th& fiFficH cFBoxypept
705:129-134, 1995). Accordingly, the C-terminal lysine of the antlbody heavy chain given in

Figure 1 (f), SEQ ID NO: 15 may be absent.
In one embodiment the antibody heavy chain comprises a CH1 domain and the antibody
light chain comprises a CL domain, either kappa or lambda.

35 In one embodiment the antibody provided by the present invention is an antagonistic
antibody having specificity for human OX40 in which the heavy chain constant region
comprises a modified hinge region. Accordingly, the present invention provides an antibody in
which the heavy chain comprises or consists of the sequence given in Figure 1 (f), SEQ ID
NO:15.

40 It will be appreciated that one or more amino acid substitutions, additions and/or
deletions may be made to the antibody variable and/or constant domains provided by the



does not bind to the same epitope as an antibody of the present invention or an epitope that borders
and/or overlaps with said epitope. Cross-blocking antibodies can be identified using any suitable
method in the art, for example by using competition ELISA or BlAcore assays where binding of the
cross blocking 5 antibody to human 0X40 prevents the binding of an antibody of the present invention
or vice versa. In one embodiment there is provided an antagonistic antibody having specificity for
human 0X40, which cross-blocks the binding of an amtlbody whose heavy chain comprises the

sequence g séﬁﬁgémlmgvﬁmn% ﬁéﬁl 19%@9% IROPIKSEE AR RRAeNE Bigl & (SEQ 4Rd10 NO:7)

to human 0 ne Q ent invention
inhibit the blnd1 INg o?l an%?bo ]e e{p§§otg QQ&%&P&QI@%@{@&%%@%&%H&%O 9) and the

sm

light chain sSUERETSEYLY (&EE IBSN r@g %dn B for 85% such
as by greatelethePed dscih ‘fﬁ‘dﬁi&ﬁ}ﬁ?’b? }é’féFlfH%ﬁn iSRRG (RS ’I:ﬂ”?ﬁ %&?dﬁ Cﬁ% Bnistic
antibodies a&aimg4dthisaspect of the 15 invention may be cross- blocked from blndlng to human
0X40 by an antibotydempbisingetite fha\tyvehdin, seeaaicd gédh BEQd De© Gip mnd hrsiight chain
sequence gL (SERi IR&A&BJs)eslél§éq@éﬁaedﬁduh@qseéag%@@mant@gmmwaammay smplesdle having

specificity foﬁt‘e‘ﬁm@@ hﬂ:?%?%’ '§Lﬁ{9&§ *&lg%ﬁgofdg?%#a W@@M@W@mmm@y SEQ D
comprising eavy chain se |

NO:7). In one' 20 e ”(Sf mentitie ence |s'?%a§n%t§g/8d§és prowd%zr Ob%%gg%ﬁﬁ?g? ﬁlﬁfi%ﬁntlon are
inhibited $rofA %ﬁﬂbﬂﬁiﬁﬁﬁ’ﬁmﬂiﬁg Ig Rnlibody comprising the heavy chain sequence gH2 (SEQ ID

NO:9) and the lightrcprdrabediasatagleatisHnmolequear s YRR eriF eI FRFHEX SPTIESES reater

than 85%, slight akabycgraaiengan ©Q%6néa giaeicnlBiebie JrebtSERAR D$%4 1in one embodiment the

cross-blocking antiipagliesniretidest by theampasent invanttodyacendbifaliy hgimakmibn wirecambodiment

the cross-blggking antibagies L1 Quitlesbbydharerantdmmantinmase siimaitjsedhdr«uenegbodiment

the CfOSFsb'Ock'” Q?B'ﬁ%) rPVl%?‘%] ihe a{eeéﬁma&vemsns@mgn aﬁmntmrenumwo of
n on

100pM or b embodiment the cro ntihodi | vention
have an affiff ?f?()croﬂﬁr‘ﬁseﬁ X berc}?qs%f SIRE Bt esttt n@vdrtlééB édm%%@lm\éeg?i%}{ér %ﬁ%ﬁg antibody

has an |soeII§’c‘t1?chﬁﬂﬁﬁ‘ﬂfc?f%\Y‘féé’%§?q(§) P&@mhble at Ieast 8, such as 8.5, 8.6, 8.7, 8. 8 8.9 or 9.0.

The antibody moleltubas enbadiprns dit Wﬁéhh@ﬁ%ﬁﬁb’l&ﬁﬁﬁ%aa %H%%&H@Qﬁlmfﬂ‘%vbﬁmt’mar
picomolar. Affimityiseray bensieasintedserging apiy suiteBigdrie INOd kraodviérdihe chainineiielisg BiAcore, as
describeg inthgifxammesdierelgivsing sTdampdvaatural or recombinant 35 0X40 or a suitable fusion
protein/ Po'ypeptidqn'&9@%@8@%@&&1@iia/v@)m%aﬁférﬁﬂlb’@dp%ﬁ%@ébm&vbwmma@zw@l@xtracelIuIar
e SRR AR e 99§q§m@1§4€,};@%m9%@wmmme B4y
extracellular domain use IS a | E’(g ean hu on dimer. Su itabl the§ tlbody molecules
of the presefﬁm‘?/é?ﬂ'l‘(gﬂcﬁﬁbee%lﬁ 6’r (151 A PR SR BREEES G St % OphF or better, In
one embodifsatifie WRuHER ﬁﬁ&@éﬂé%@%ﬁ‘%‘ﬂﬁ%g’é{ﬁf‘ vt dR RS H o ERRg fol&‘ﬁy of about 100
pIM or btterntibohiecempodiradnt thic amibdayemdhsdise pEHam ﬁP@@é?ﬂeﬁﬁ/éﬁWéﬁcﬁéévépﬁlﬁdlng affinity
of about 50[bAs17bELL80% 180k, Gres emissdithent e antilbadytotbtesylenftby pras8hfifVention has a
binding affinjyhofsahaut ¥dpbhan betaeiiniengerokodmweptitee artbady molegulawatithe’present
invention ha§o@btf&%,‘95a)7fw%% ﬂ@QH‘Rﬁ R4 iehdReqnaambrdimadhe anthedy molecule of
the present inventigh s flly AUmAN O RuMeNiRd. AN PAs A bIRSIg AinaR! ARRHTIG0PM or 5

better. 30 functional groups, thereby giving the molecule a net positive or negative charge. The amount
of overall “observed” charge will depend on the absolute amino acid sequence of the entity, the
local environment of the charged groups in the 3D structure and the environmental conditions
of the molecule. The isoelectric point (pl) is the pH at which a particular molecule or solvent
accessible surface thereof carries no net electrical charge. In one embodiment the antibody or
35 fragment according to the present disclosure has an isoelectric point (pl) of at least 7. In one
embodiment the antibody or fragment has an isoelectric point of at least 8, such as 8.5, 8.6, 8.7,
8.8 or 9.
The OX40 antibody and fragments of the invention have been engineered to have an
appropriate isoelectric point. This may lead to antibodies and/or fragments with more robust
40 properties, in particular suitable solubility and/or stability profiles and/or improved purification

characteristics.



The antibody molecules of the present invention suitably have a high binding affinity for human 0X40
expressed on the surface of activated T cells, for example nanornolar or picomolar affinity. Affinity may
be measured using any suitable method known in the art, including the method as described in the
Examples herein using activated CD44 OX40+ human 10 T cells. In particular the antibody molecules
of the present invention have a binding affinity for cell surface expressed human 0X40 of about 2nM or
better. In one example the antibody molecules of thé‘bresent invention have a binding affinity for cell
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procedures inglupcfapsampiesthesaidegsrineshin At 33/ 06 231n862y02/ 22 B3 MO 88100195, WO
89101476 ar N eiftia e éﬁﬁ%w&ﬂigxb{edét/@ﬁl{l%mﬁdgﬁg%Fo@%gﬂ@ﬁ%epl%@r@m@%ﬂm%iw\wgde the
inkage may be achieved using recombinan edyres, for. e r
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antineopi3stieaHEMEPL0 drugs, toxins, biologically active proteins, for example enzymes, other
antibody or antibodynibestise rtaichyrrprobledr thakinding sEar AR PoRFREIReG dhsiB s RS fAgments
thereof e.g. DIVATRIGA anahitagmentpisioesbE reatioehmiidesiepes tEN 4P ST enddbrdiebtopes,
chelated metalgnReqepastiCle sSHQ IR pudiey gagbpsistkilpsséfudiesceptosmpOdrHisadr tpmpounds
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cytotoxing Oﬁlﬁﬂg’&%‘i&@%&%'@l%'&%ﬁ‘&ks the binding of any one of the antibodies described above to

human OX40 and/or is cross-blocked from binding OX40 by any one of those antibodies. In

one embodiment, such an antibody binds to the same epitope as an antibody described herein

above. In another embodiment the cross-blocking neutralising antibody binds to an epitope

which borders and/or overlaps with the epitope bound by an antibody described herein above.

40 In another embodiment the cross-blocking neutralising antibody of this aspect of the invention




any agent that is detrimental to (e.g. kills) cells. Examples include combrestatins, dolastatins,
epothilones, staurosporin, maytansinoids, spongistatins, rhizoxin, halichondrins, roridins,
hemiasterlins, taxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,
tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy 20 anthracin dione,
mitoxantrone, mithramycin, actinomycin D, 1- dehydrotestosterone glucocorticoids, procaine,
tetracaine, lidocaine, propranolol, and puromycin and analogs or homologs thereof. Effector molecules

also include, dusk ate n1ad imitedhife @Im @B@laglgﬁ%()% of MR RN ER AR BrTHES F AR IORYEI B

6- th|oguanmgoﬁyggrm%@eﬁggg%{ﬁ éazme) 25 alkylating agents (e.g. mechlorethamine,
thioepa chlorambu m carmu and lomustine (CCNU?JﬁcycIothosphamlde
ant ICS C?’ﬁl

busulfan, dlbromomannlt 0zotocin 8 ‘Efi wite AV bR B SsdHufAtal) (DDP)
cisplatin), anﬁ%‘?é’@@)&me‘é”(ég éoﬂ‘aﬁﬁmﬁkfﬁ%f&m% RPEEATIMYERTY Aifdiasxsthorms, beningics (e.g.
dactmom;?cwi“@fthﬂ%rq?/ HentpY A rdshiberinditthedamaitibahtifaheyeidA MGh ealicheamicins or
duocarmycing);s80 and anti-mitotic agents (e.g. vincristine and vinblastine). Other effector molecules
may include chelated sackamisalisiest Sush 9 plovaanth QQthdfiﬁI%?anﬁme&é,sE@m iggp252,
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rhodamine, |c or]otrlazm Eﬁmlne resceln da s@l‘%ﬁ?&%aé &%{{lﬁ? r?r?r{" suitable luminescent
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Examples ot suiialiexaifestossaelendiasaivhindypainclude palwmer inhiRding
proteins or glpypin Qlir@,gm compkilﬁﬁds suﬁa as)ﬁt)?]ose described in \?\?O%Hg}{ﬁ%@lg%%vr\%eﬁ the

effectorymolecule i itm be a nthetlc or a naturall
k) h 1men9t¥1e cr ssrlﬁoa{(mg ant ody has an isoelectric p%mt of at least 7, for

example at least 8, suchas 8.5, 8.6, 8.7, 8.8, 8.9 or 9.0.

The antibody molecules of the present invention suitably have a high binding affinity, in
particular picomolar. Affinity may be measured using any suitable method known in the art,
including BIAcore, as described in the Examples herein, using isolated natural or recombinant

35 OX40 or a suitable fusion protein/polypeptide. In one example affinity is measured using
recombinant human OX40 extracellular domain as described in the Examples herein. In one
example the recombinant human 0X40 extracellular domain used is a dimer, for example an Fc
fusion dimer. Suitably the antibody molecules of the present invention have a binding affinity
for isolated human OX40 of about 200pM or better. In one embodiment the antibody molecule

40  of the present invention has a binding affinity of about 100 pM or better. In one embodiment
the antibody molecule of the present invention has a binding affinity of about 50pM or better.



occurring polymer, for example an optionally substituted straight or branched chain polyalkylene,
polyalkenylene or polyoxyalkylene polymer or a branched or unbranched polysaccharide, e.g. a homo-
or hetero- polysaccharide. Specific optional substituents which may be present on the
above-mentioned synthetic 25 polymers include one or more hydroxy, methyl or methoxy groups.
Specific examples of synthetic polymers include optignally substituted straight or branched chain
poly(ethyleneglycol), poly(propyleneglycol) poly(vmylfl;l‘?cohol) or derivatives thereof, especially

optionally substidtedRairethiieanayephsiehiasmethryvnalnEiviansayeRhe b itNasves thereof.
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least one cysteine Iresiduntacktedirhthmantiyady fagnenth SaskRaimeionpisauis-atideheag o the
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AL, USA) or may e pigpeied it ainmers Al valable.siaing maisials g soqvenional
chemical prQﬁ?&g{%o]Ec%ﬁgf ')I A will be appreciated that the effector molecule may comprise a single

effector molecule or two or more such molecules so linked as to form a single moiety that can

be attached to the antibodies of the present invention. Where it is desired to obtain an antibody

40 fragment linked to an effector molecule, this may be prepared by standard chemical or
recombinant DNA procedures in which the antibody fragment is linked either directly or via a



35 PEG molecules include 20K methoxy-PEG-amine (obtainable from Nektar, formerly Shearwater;
Rapp Polymere; and SunBio) and M-PEG-SPA (obtainable from Nektar, formerly Sheanvater). In one
embodiment, the antibody is a modified Fab fragment or diFab whichis  PEGyiated, i.e. has PEG
(poly(ethyleneglycol)) covalently attached thereto, e.g. according 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 Prss, New 20 York, "Poly(ethyleneglycol)
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group of the lysyl reésidue has cova Cu% 0 aving a
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structure belgw. i3 206G AN AWREIE dDcisie) ARPRNS APH@YIRHEM AR analogs or
H3CO0-(CH2 Hz%gs’the 3C (CH2CH20) (CH2),, Ne 6 o/ m is 2 or 5 That'is to say each PEG is about

20,000Da.

Effector molecules also include, but are not limited to, antimetabolites (e.g.
methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine),

25 alkylating agents (e.g. mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU)
and lomustine (CCNU), cyclothosphamide, busulfan, dibromomannitol, streptozotocin,
mitomycin C, and cis-dichlorodiamine platinum (IT) (DDP) cisplatin), anthracyclines (e.g.
daunorubicin (formerly daunomycin) and doxorubicin), antibiotics (e.g. dactinomycin (formerly
actinomycin), bleomycin, mithramycin, anthramycin (AMC), calicheamicins or duocarmycins),

30 and anti-mitotic agents (e.g. vincristine and vinblastine).

Other effector molecules may include chelated radionuclides such as "p and 9OY Lum,

192 188, ; or drugs such as but not

Bismuth®'? , Californium®*?, Iridium'** and Tungsten]88/Rhenium
limited to, alkylphosphocholines, topoisomerase I inhibitors, taxoids and suramin.
Other effector molecules include proteins, peptides and enzymes. Enzymes of interest include,

35 but are not limited to, proteolytic enzymes, hydrolases, lyases, isomerases, transferases.
Proteins, polypeptides and peptides of interest include, but are not limited to, immunoglobulins,
toxins such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin, a protein such as
insulin, tumour necrosis factor, a-interferon, B-interferon, nerve growth factor, platelet derived
growth factor or tissue plasminogen activator, a thrombotic agent or an anti-angiogenic agent,

40 e.g. angiostatin or endostatin, or, a biological response modifier such as a lymphokine,

interleukin-1 (IL-1), interleukin-2 (IL-2), granulocyte macrophage colony stimulating factor



30 Further alternative PEG effector molecules of the following type: 21 5CH30-(CH2CH20)n 15 are
available from Dr Reddy, NOF and Jenkem. In one embodiment there is provided an antibody
which is PEGylated (for example with a PEG described herein), attached through a cysteine amino
acid residue at or about amino acid 226 in the chain, for example amino acid 226 of the heavy chain
(by sequential numbering). In one embodiment, the present invention provides an antagonistic
antibody molecule 20 having specificity for human 0X40, which is a modified Fab fragment having a

heavy chain m’é an t%c ézc% §iNEREAYE0GE GRRE), RER UoNR iR ider)ghbatain

comprising rco e C]er\‘glven in SEQ ID NO: 11 and having an effector molecule
attached to #ig"¢ ?é ﬂbaé{ POEHBY the heav chain (linear numbegal gofrom SEQ ID NO: 15).
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and W0200406z2¢si6 Gxevets0r/dossady avmtanﬁ;@ymﬁ%mm@?wm?ﬁf%ﬁ@&@ & cysteine
residue at pesitien @2 mefktheshieaiyesbainn{SERI$Db NDmIS)s@ntinesehalarirbogebupoE Hiesly sy residue
has covalenglyiifdeshifihanmeals oryRelyie oyl eoe glyiel) 1 esith geahhyingaé motetodan weight of about
20,000Da. Eﬂ?am;gﬁm%sa %melgm nma@lﬂ‘s aitagherbia the antiadydaithessiorenappiaximately
40,000Da. Faricuiar F’EG BOIRSHE se ! &5%%58553 0 m&eémgqmpmamw&%myl amide of

s B

(obtainable #IfT @I?t&rl y Mo (f e present
inventiokdis af‘PEGVth@S sherRimadinan dinapadi t‘a{’s LHEH ﬁ ﬂﬁ“ﬁf‘ﬁﬁ?gt Haigia bR S ted molecule is
referred to henbinl derAR6abeREG. BBNssarivtihehiscnmple difdemingdisbioros ity B iitached to
antibody fragmeeis:ising dhe heibodsddescrbgthim apphbhtionsnato20 05308165 WO Roos/03170 &
W02005/0031ifable biokhGRiReaNhinventiarialgopigtidesianfisniaiad duArseqnéndersiacoding the
heavy and/or light ghain$)0f %lg@glquwmmlqg%@doﬁge present invention. Sutiably, the DNA

sequence encode the eav or the light.ch alno I tion. 40
The DN Sequencsle OP?h eryése l}theq ctormo ecu é?%gc)fe 9%%%?1%&98&1‘19%{?{1%@%‘

invention tlc r instance rod cedb
chemical prd@é)s§ﬁﬁjé°rcrlﬁﬁ\‘llﬁ\e %HBW%BN% %E]B% ﬂﬂ%’lﬁ ‘%n ] hffi i‘?‘l\f&ysgquerr#: d\}l\llhlch /
encode an a%tibody ardletaldar ﬁféop‘rl@s’éﬁf‘?ﬁ*@éﬁﬁéﬁ cEnamlpefinuiehy rhstdealen! %B(Nn to
those skilledtis tipeant b rokamgpiea biAnsetusne dindivdintp foirperr e ualiniingsapeayeavy and
light chains gay haisyeihesised aswessad feem the determined DNA sequences or on the basis of the

correspgpding aming, acigseALEPLaIRRNA £9dinadon acsepieeimawark seqteocesdmaigely
available to Eh%%%é“”&%H%M‘Blaef{amﬁecﬁ{‘opﬁoﬁﬁ%i synthesisadanths.hasis altheir known amino

acid Sequenpolyalkylene polyalkenylene or polyoxyalkylene polymer or a branched or unbranched

polysaccharide, e.g. a homo- or hetero- polysaccharide.
Specific optional substituents which may be present on the above-mentioned synthetic
25 polymers include one or more hydroxy, methyl or methoxy groups.

Specific examples of synthetic polymers include optionally substituted straight or
branched chain poly(ethyleneglycol), poly(propyleneglycol) poly(vinylalcohol) or derivatives
thereof, especially optionally substituted poly(ethyleneglycol) such as
methoxypoly(ethyleneglycol) or derivatives thereof.

30 Specific naturally occurring polymers include lactose, amylose, dextran, glycogen or
derivatives thereof.

“Derivatives” as used herein is intended to include reactive derivatives, for example
thiol-selective reactive groups such as maleimides and the like. The reactive group may be
linked directly or through a linker segment to the polymer. It will be appreciated that the

35 residue of such a group will in some instances form part of the product as the linking group
between the antibody fragment and the polymer.

The size of the polymer may be varied as desired, but will generally be in an average
molecular weight range from 500Da to 50000Da, for example from 5000 to 40000Da such as
from 20000 to 40000Da. The polymer size may in particular be selected on the basis of the

40 intended use of the product for example ability to localize to certain tissues such as tumors or
extend circulating half-life (for review see Chapman, 2002, Advanced Drug Delivery Reviews,



Standard techniques of molecular biology may be used to prepare DNA sequences coding for the
antibody molecule of the present invention. Desired DNA sequences may be synthesised completely
or in part using oligonucleotide synthesis techniques. Site-directed 10 mutagenesis and polymerase
chain reaction (PCR) techniques may be used as appropriate. Examples of suitable sequences are
provided in Figure 1 (h) SEQ ID NO:8; Figure 1(i) SEQ ID NO:10; Figure 1 (j) SEQ ID NO:13; Figure 1
(k) SEQ ID NO:14; Figure 1 0) SEQ ID NO: |7 and Fié re 1 (m) sFQ In NO:1 . Nucleotides 1-63 in
SEQID NO 38,33 @3%@? m%pE@r @a%t?lbe h%?&fl@%rt@cﬁﬁr?@ﬂ't&ﬂ%'?oeléﬁgﬁﬁgg Q%AaVPVH'CQ o
cleaved to giyg,an 24N}S n ecule of the present inventi e signal peptide
[ L B i SRR e

corresponds to amino acid resi J{ gure Aoy rg) fs(se) SEQ.
ID NO:12 re<pentivaly|cHie Wl hp Pﬂ}}fﬁtif(%eé@f}pp‘)‘?é‘() Hés’%?ﬁefé’é‘?éféﬂ@f’\ﬂi ¥apbBAcoding the

heavy chain bPAPRIAIGRS etﬁé*ﬁr@@é’ﬁﬂﬁ%mwm@ﬁfcm@msé%ﬁ@qﬂyem@g@wpsze@ ID NO:
18. The p?es@rﬁf‘ﬁ‘l\?’@Hﬂ@ﬂaalﬁél@rm@désearquglatepﬂﬁmﬁrwqmmmame@lngrm& lighgeZbahain of an
antibody of tBe0gfdxewt468@&idion which comprises SEQ ID NO:13 or SEQ ID NO:14. The present
invention also relatgsitghi p&mﬂh@wé%ﬁmn@mmpﬂmsmglqg% prineis RNAReAugnces of the
present mveegmldﬁ(j;cg)ﬁ%ﬂg,lyyﬂy% l%@ &5‘"&9&% SERIessionyestar compyising one or more
DNA sequenrggiseaﬁgp\g I\%?QI ﬁlrétlran eyfo0 tﬁd&i 5 1NV t|o %\g ablf the (\flonlng or expression

vector copprises tvlvo D uenc S enco |g?1f0 a|H e heavy chain of the antibody

moleculé of the preSent ifventGi™ §65’5t EWC%H’&QVS&\/W‘%%%H@P@Q% present invention
comprises tHRYYEehEsEealGRR P @@EQ‘?B@NGH eacRaE IS HD AR ING: the aNikoidiotidesdtiBsdn SEQ ID
NO 18 and 1ffegians®0 4R RKS tabbrubsd entlyd sighahp fiticezb aquendébie am@mpAd(seiidhgs 1-21 in
SEQ ID NO:c30eti6ini i airidImQubndl @id 1espectively hivisdy ismashswiabhngiraug dia give a
neutralising aﬂilhﬂdmmplﬂfdﬂ%ﬁfrm@%e&?m)dw uensmpml%am'%ah%y&?@{n?&ﬂw fig an
Z‘tergznlglsea%ﬂgg@ffpfg%&ﬁ&mﬁ AN, ?rﬂ:grg § {ghﬁecﬂg Irr}ise’n ll{').scm a'reclo(';m 21n Se{h 003/ a 8208)
ccordingly lontconmprises the sequenc given in
Figure 1 (n s%?% b e B v
transfection B’i‘fﬁﬂ?@"?ﬁ%‘fﬂ%?ér@%éfﬂeﬁrf@%ﬁr teniRBisshskee himpdiBgetiny ﬂhl@lfrespect
reference is arﬂ%‘é%o SrrdppratSesfisNriec alaiBintogynokoasing abilsAusiibelied), Wiley
Interscienceaemverikf andfheivianiatisid/ Soiabiyr ot mtidoyCatdiSpring Harombablishinge Also
providedls aciast aellatainpsising mne oy sBRker SRNINGOR BXRMAS IR MR SRS AR GRMRLISINg one or:
more DNA sequaresiamnsrding apatiRedy.okihe RIS MJRVEREN. AN Suitable host cell/vector

system may be useg) f%l?%ﬁ@%?&lﬁ%@?e OhaRgusessiencadng die 23 antlody molecule ofthe

present mventlper]ln Bacterigl, for exam

eukaryotic, manc"l?nealllgr% ??% éjﬂ' é%?é?glo a§9é’[%‘?ﬁ§eﬁf§9 sl Bgaﬁg?é’dtoglﬂﬁtable
mammahan'ﬁ%g'it@ 31 e ratihadiiaemest PRk de b Halgio i dbaisulpher preserfinvsieitioreside provides
a proce$s fdPtAEpdHsdRIMERaT Antbetsns inkleculd] gcuordingdo thelphisebtinvention comprising
culturing a hastiedircomtdihingaboadiondf Wisepreskiot ipventiondindencpailitimssiiiable for leading to
expression epprgteirfromiDita arcesting thasatibpeimalesile efhe Piritinventiony god isolating the
antibody maiegsligidtgnantibes MAEHIE MaY ROTRRIISE ﬂ%&t@@%&%ﬁr dight ghain ¢?°|¥f?ept'de in

which 10 ¢ y A Jght chain olype t o) |n ence’needs 16 be used to
transfe%tothaesigost cngﬁts?g@ Xﬁl’éag&é? : ng] é)ym s%glr?%ﬁg?nanbo% %\W}egﬁcﬁlﬁ?ﬁcl?ﬁg‘i]r@ofﬁe cell line

on ofr pr
€ activated p er may lbe any?) er containing a thiol reactlve group such as an a-

halocarboxylic acid or ester, e.g. iodoacetamide, an imide, e. g. maleimide, a vinyl sulphone or a

disulphide. Such starting materials may be obtained commercially (for example from Nektar,

formerly Shearwater Polymers Inc., Huntsville, AL, USA) or may be prepared from

commercially available starting materials using conventional chemical procedures. Particular
35 PEG molecules include 20K methoxy-PEG-amine (obtainable from Nektar, formerly

Shearwater; Rapp Polymere; and SunBio) and M-PEG-SPA (obtainable from Nektar, formerly

Shearwater).

In one embodiment, the antibody is a modified Fab fragment or diFab which is

PEGylated, i.e. has PEG (poly(ethyleneglycol)) covalently attached thereto, e.g. according 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



may be transfected with two vectors, a first vector encoding a light chain polypeptide and a second
vector encoding a heavy chain polypeptide. Alternatively, a single vector may be used, the vector
including sequences encoding light chain and heavy chain polypeptides, 15 The antibodies and
fragments according to the present disclosure are expressed at good levels from host cells. Thus the
properties of the antibodies anclior fragments are optimised and condusive to commercial processing.
As the antibodies of the present invention are usefufth the treatment andior prophylaxis of a

pathologicalegpaijr i BresteLiTuamIRn Alse Bislges aphaumaseLtos). or iAGRSA20
composition, cailintping. . ANIRG Y OIERUIS.of Dig RESeRLVRNGR IFasRingonh one or more
of a pharma%é%%’%?ﬁflpac\éée ble excipien ,‘8; uen ,orlgérrier. ,&é@g di gx,lgrovi%elgg'ﬁ tt}e use of an
antibody of BB R&HHBHNS ! BN RIS B ORS PRRE SIS éé%mpsosrﬂi%’h Wil usually be
supplied as GervoPeblisheie, Wiarasthapmaompdt ot dracsliPserRay SRR ¥ maceutically
acceptakie arfikr-5Aphameceutindt BRGpesitichedftorecpsteseninithedntisn e analnagiditionally
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anibody maciinide L RGREA JMEINIRR IR MID.ORE RLMALs AlaRgaTasekice Iy acceptable
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includingCotHdic apiabBalerrotrashsofohebBrhitachndity (e Fahdregmens may fhergigfe ggti-lFNy or
anti-LPS antibpdiasiatrindh8isody ingredients such as xanthines, Other suitable active ingredients
include antibodies Bapabisafdinue)mig folewmnce cloivexamples anthGBRBiskcatii@by B esntibodies.

In a further gmbodimentdihe prihasl CrROMERERICOMPRSHION REegMkAghiy ifieadisolpstirtnis employed
in C:Omb'“at'?&n‘/ﬁ!ﬁ@ifi’gff#e”&&{ulel&'@é%l@&?M'@E&ﬁﬁ%%%@'&tli i ARG SR gRNIRTRiAL(SUCh as
fluticasonoe ATEPIRNAIRAINOY At E PN (Busiharcaa britemal-sallae Pipirdmmeterol) or
inhibitors of eﬁ growth an proll?eratlon such as 40 ra a yC|nffc¥cIo hPsBpmldEarHe hotrexate) or
alternative &/ G926 YN IBBETHS ARSI rﬁﬂ%‘ﬁéoe‘%b%oﬁnm%n tReMhitor is 4 Small molecule. In
another emBodrhbrbariRerpmaissniaREBoy spuarket e dpethodsfeenhdhRaceutical
composition€V60RBBISOGdramst SO0 BHE GtivatyERrRAR/B0a8Sunb wiably Bstistaipormtleceéntion. The
term "therapatiiaaliyneffestivevampatnt agl usddihéte grdipeferstb @i atimouynstadarthdrapé ttic agent
needed 3g treabramelieratsr eleiavenhaitargeieditisaaseousonditiony rekdaxikit avaleteistable
(nerapeutic ShRFERRIRIGHAR TahARBRNBAd e RickaneHsat.PHRAING ABOUTIAM b
estimated infielr iaeh i gell e assaKe aLenAnimal madaRuiavalnnanenss.Jahbli, dogs.
pigs or primates. Jﬁﬁe animar modeﬁ%ay also be used toﬁfte min ﬁpe appro rarilrﬁhc?ncegltratnon
range and ré0895 0 SRR S P AU THRSTHIS R "‘Pﬁ%ﬂiﬁo 48y ?83(5&}(90 Hine Ueetur doses
and routes fOFMahimatraeBm o (RUMiERS slycolrNENL PO8R) etk heknfy AifRE fhount for a human
subject @4l dagsEHd AbéiKtheb sanadriityfrofitiNsldise fismetat8hehavaeneral health of the subject, the age,
weight and gender adiltdha subjeat «dief PiioaiakdsfieguénsyDbivednaipisty atich 400 Cowbenation(s),
reaction sengjtiyitigs,d@andiiags3naaa eIRONSAVA (NAIahYa Khisamewipaskheadeiersuined by routine
experimentation and is within the judgement of the clinician. Generally, a therapeutically effective
amount will be from 0.01 mg/kg to 50 mg/kg, for example 0.1 mg/kg to 20 mg/kg. Pharmaceutical
compositions may be coh¢énientiyh@sented in unit dose forms containing a predetermined amount of
an active agent of the invention per dose.|20Compositions may be administered individually to a

patient or may be adminisie/eeHn-¢eRIP!

ion (e.g. sirp,ultaneously, sequentially or separately) with
other agents, drugs or hormones. 9
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That is to say each PEG is about 20,000Da.
30 Further alternative PEG effector molecules of the following type:



The dose at which the antibody molecule of the present invention is administered depends on the
nature of the condition to be treated, the extent of the inflammation present and 75 on whether the
antibody molecule is being used prophylactically or to treat an existing condition. The frequency of
dose will depend on the half-life of the antibody molecule and the duration of its effect. If the antibody
molecule has a short half-life (e.g. 2 to 10 hours) it may be necessary to give one or more doses per
day. Alternatively, if the antibody molecule has a 304bng hallf life (e.g. 2 to 15 days) it may only be
necessary to give a dosage once per day, once per week or even once every 1 or 2 months, The
pharmaceutically acceptable carrier should not itself induce the production of antibodies harmful to the
individual receiving the composition and should not be toxic. Suitable carriers may be large, slowly
metabolised macromolecules such as proteins, polypeptides, 35 liposomes, polysaccharides,
polylactic acids, polyglycolic acids, polymeric amino acids, amino acid copolymers and inactive virus
particlessPharmaceutically acceptable salts can be used, for example mineral acid salts, such as
hydrochlorides, hydrob?mﬁzgﬁb ates and sulphates, or salts of organic acids, such as acetates,
propionates, maionates and benzoates.\40Pharmaceutically acceptable carriers in therapeutic

pH buffering substances, may be
tical compositions to be formulated

present in such compositions. Such|¢arriers|enab
as tablet§, pills, dragees, capsules Aiquids gels, synps, slugies and3uspensions, for ingestion by the
patient. 5Suitable forms for admigistration include forms suitable for jyarenteral administration, e.g. by
injection or infusqaﬂf)f&?'é%?a'?ﬂ t by bolus injection or continu i ion. Where the product is for
injection or infusion, it may take the form of a suspension, solution or emulsion in an oily or aqueous
vehicle and it may contain formulator)" agents, such as suspgnding, preservative, stabilising and/or

dispersing agents. Alternatively, th ihody, molecule may be 10 in dry form, for reconstitution before
use with an %{56%8%%15{% rs%‘r% |ce|ﬁ%?ﬂ &%ﬁc@%%lﬂated the com gi ns Jthe inveptiortlhcan be
administered directlyoRs §abediBpsat he ‘§%?§H§%6“@Q?P@§Fe‘ﬁ%8%%§érﬂn%§é oWever: in one or
more embodiffhdethebedrpeitigHached Haeunba RV EaRAMEPATSh IS IPRFALP ShRfeatineafidbly in
formulation2a6torbéngdmilie presett disciosuds 2thef ¢ bfahediai b5 searvaldionmdbesiBimilar to the
value of the isoelegiris eint@fitha nidineearikagmeantdodexanplegtheaqtdibthefolerulation is 7
then a p) of fon 83019 VE MavReospiproRiales YWhisieatreishingiaraauntdayytbiray it is

thought thatg(brinsﬂ%%%{g Whima %@(nggfleﬁees@%ﬂgﬁéefgmu'atwam@nr%@aaﬁgm liniforsyRmple the
3,]”; Ilt,)a?rcli (3/ eo(r)fc{f %?gglége g}%résséGuegc%tggén?noﬁQel’Bq\?g ; mea%%tpgv%%aarrlr%%% otrI cr:r?cl)l];%mg]aﬁycq{gcﬁt apHin

to the cyst.eine at position 226 of the heavy chain (linear numbering from SEQ ID NO:15).
Suitably the effector molecule is PEG and is attached using the methods described in

25 (W098/25971 and W02004072116 or WO2007/003898) and a lysyl-maleimide group is
attached to the cysteine residue at position 226 of the heavy chain (SEQ ID NO:15), and each
amino group of the lysyl residue has covalently linked to it a methoxypoly(ethyleneglycol)
residue having a molecular weight of about 20,000Da. The total molecular weight of the PEG
attached to the antibody is therefore approximately 40,000Da. Particular PEG molecules

30 include 2-[3-(N-maleimido)propionamido]ethy! amide of N,N’-bis(methoxypoly(ethylene
glycol) MW 20,000) modified lysine, also known as PEG2MAL40K (obtainable from Nektar,
formerly Shearwater). Suitably, the antibody molecule of the present invention is a PEGylated
modified Fab’ fragment as shown in Figure 2. This PEGylated molecule is referred to herein as
A26Fab’-PEG.

35 In another example effector molecules may be attached to antibody fragments using the
methods described in applications W02005/003169, W02005/003170 & W02005/003171.

The present invention also provides an isolated DNA sequence encoding the heavy

and/or light chain(s) of an antibody molecule of the present invention. Sutiably, the DNA
sequence encodes the heavy or the light chain of an antibody molecule of the present invention.

40 The DNA sequence of the present invention may comprise synthetic DNA, for instance
produced by chemical processing, cDNA, genomic DNA or any combination thereof.




20 comprises: 1 to 200mg/mL of an antibody according to the present disclosure, Ito 100mM of a
buffer, 0.001 to 1% of a surfactant, a) 10 to 500inN1 of a stabiliser, b) 10 to 500mM of a stabiliser and
5 to 500 mM of a tonicity agent, or ¢) 5 to 500 mM of a tonicity' agent. For example the formulation
at approximately p1+5 may comprise Ito 50mg/mL. of antibody, 20mM L-histadine HC1, 240 mM
trehalose and 0.02% polysorbate 20. Alternatively 25 a formulation at approximately pH 5.5 may
comprise Ito 50mg/mL of antibody, 20mM citrate budfer, 240mM sucrose, 201n5/1 arginine, and 0.02%
po'ysorbat‘fjaﬁé S5au Tﬂce aceuﬁ'ca{'l ?@885'“01%%6?! B Ve A Re ArpeinRiGI&d by any
inciu ite
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rectal routedctdypospidys mayealss beouskdtwsiadhihsistereirensing Hade IGEbFCBRTNSESItions of the
inventiors. TypicallpNie sagiaps uticceanfinsitionk sayeheprepatdy asihjsctabless eitbled &5 liquid
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ition
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a mixture of\foegbavemprEianedAe suhstansamih rbysIvogigad accepliabldegipient.

These inhalable, REWOSISMAYIELHSMRRRIARCAVIAES (Srgridlyarse 19y RIRbNgssldipaccharides

(e.g. IactoseNB ccharose, maltose), oligo- and polysaccharides (e.g. dextranes), polyalcohols (e.g.
sorbitol, mannitol, xh/lltol) salts (e.g. sodium chlorlde calcium carbonatez or 15 mixtures of these with

one another, Mond- Pb‘i%%{’ééﬁﬁet’ﬂ&% 48 KisRIY BS RS AR R OLa o ghfeose: particularly but
not exclu5|vé19rﬁﬂﬂé‘ﬁﬂ%eéffthéfrq*ﬁ/@iea?@é ‘nvenp%tléégof(%fnégb&‘?t‘qu?‘i’n‘stﬁ ﬂjﬂﬁgr%rquwe a particle
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importance. R0Ehe BipReHRNhORSKS Whicivean beiuses i RtaRaselde iakatablensergsols are known in
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alkane dé€rivHtived keleimSE@ HNO:12 respectively) which is most su1ta ly cleaved to give a
neutralising antibody molecule of the present invention. In one example the vector comprises

an intergenic sequence between the heavy and the light chains, such as IGS2 (see
W003/048208). Accordingly in one embodiment the vector of the present invention comprises
the sequence given in Figure 1 (n) (SEQ ID NO:19).

35 General methods by which the vectors may be constructed, transfection methods and
culture methods are well known to those skilled in the art. In this respect, reference is made to
“Current Protocols in Molecular Biology”, 1999, F. M. Ausubel (ed), Wiley Interscience, New
York and the Maniatis Manual produced by Cold Spring Harbor Publishing.

Also provided is a host cell comprising one or more cloning or expression vectors

40 comprising one or more DNA sequences encoding an antibody of the present invention. Any

suitable host cell/vector system may be used for expression of the DNA sequences encoding the



among TG 11, TO 12, TG 134a and T0227. Of the abovementioned halogenated hydrocarbons,
TG134a (1,1,1,2-tetrafluoroethane) and T0227 (1,1,1,2,3,3,3-heptafluoropropane) and mixtures
thereof are particularly suitable. The propellent-gas-containing inhalable aerosols may also
contain other ingredients 30 such as cosolvents, stabilisers, surface-active agents (surfactants),
antioxidants, lubricants and means for adjusting the pH. All these ingredients are known in the art.
The propellant-gas-containing inhalable aerosols acc@rding to the invention may contain up to 5 % by

weight of actigissthsianeal ASraRqe AR AkdiRaIR tbgckemm%gm o £XAmRlR, R0R,19 5% by
weight, 0.01 §9s%%skl¥a?/%@.me@og%&%%%,%r%ggmlcon%%g%n?XO Aeight, 0 t%yzoé) bsymvz\a/elght or
05t01% b%f@’oel%hl}sg agﬂ}{g%‘re} redleglltl.a 0 hos,tbxclte?{sn%tcl}/%%&ﬁcal a mlnls%g IoNns to t%en}ung )fnay also
be by administration o a iqUIdl SOIUTION OF SUSpension Tormulatidhy T ?)8 ISty a device
such as a nebulizer’ 16PEREMhPIESTHMBih 2a0 Eorortens toler dmmprdecinnetgn tedn i LC-Jet
Plus(R) nébulokicesriecidinad P arrsanstsriopcompriessorinamgfadested byoPamiRe spiratory
Equipment, IpicthaiprRech meosmdiow ande2donditkine suiibidyrdédtiagnventiassaanbproelivates dispersed
in a solvent, B4 imdbdirfgnin ahEbsojUtioRWICoSURPERSANINNHABD BnaUSHBRREE thin@tba@propriate
physiologicahgnldtian, e.g., saline or other pharmacologically acceptable solvent or a butfered solution.

Buffered solutions | ntain. 0,05 0,15 isodium edetate, 8.0, mg to 9.0
mg NaC5,05 Q:'a 1S§ (gn@%ﬁ()&lz%é%q?%lﬁéﬁ%%é 81%% ?nonqtg(%ot% y %E%l#y%%ﬁ %é?f%ﬁéa%?dfna\ﬁar"%g% mg to
0.55 mg sodium cﬂgé e'per 1 rf% o?rwlé?‘ rcg%l%lgo OrA ﬁf’é\f@%ﬁfﬁée&%&d}eﬁ %5 Bsed QUEHstRSion can
employ, for d8afSiE o pinTiREd uriBctproductsrommsisipe beth Saapesnsidisdishsimutbmcrdhimsations
can also confiéin Bhieassirsnevesepienes! Exdfisnteere weddimpwiigh thempphpdpindiuae buffers (e.g.,
citrate buffersctondhesphatediiifes, leaetaie bhufttyrpddeicatkonate: hyfengRmine Agisisbeltea, alcohols,
ascorbic acidyphasptiabipitisg ReqiRiieendodhies WghAdRLMIAY IR AnsAdiIMLepiREde, liposomes,
mannitol ssorbitol, amd skeeHAls ARIYHRRRAS SUSHSMYIANHCARAG AcARTHIIed B pogomes pr
biodegradable, ioigsARIes, I @ R Maton L gsherall be provided i subsiantially ciérie form
employing sterilc? manufacture pricesseg. PETis may include pro uctllbﬁ’g?fasset‘éerﬁ&té{ﬂﬁﬁdb%?‘fiItration
of the buffer&d SoRenySOITIOA USEEPSPIE formulation, aseptic suspension of the antibody in the
sterile buffered solvSrP&aRiEAIcaAG BrSFEtEHE ERtiNe fopiaiionthetastarie: red@ptpiclly byimethods
familiar to thefseRrsthsvidmem corilitiantbeartesetiolizaiie dbmpuiatits apbardingutizsher piesentidisclosure
may be Providegosor2C exarisple aassinoly deseubits (& gresealadaptastin com@ingech rivals) packed
in foil envelapesokeach piakaeniains s WUt slose B aVGILNRR 3 M. AsNMaNSlionbuter. The
antibodies difelesest herinsmambs:suilahleondayalienianshulaion rivalso enyisaged hat
the antlbody“qﬁtgg%ﬁggeggglt |q}é%nﬁfsle%nl{’%?¥ Qg?j?‘?? Inistere bz/ use of gene therapy. In order to achieve

this, DNA seqyences encading the heavy an IR AL SRS SRRy oy (Ridtthe
control gf appropriats DA ESHBERER e inwBRRAsE ite aparrsHicaLRiH R Fe ERRISEY chains are
expressed fiBRY 98l sqerse Bhiwameasserislbdeisaiteble adiikenpresent invention also provides an
antibody molecule {b¢ pessepositionivcelsppisivijesame)ctes fis@iepthaicnottobafindasundalory diseases,
for examplediagrtesoe chrpoidid@ inflgrimaianidiseasa SuitaklniibeAntbrvicMRIgeWR (Al
compositions oM i RGHRAMEN g@@otp%g,sg@kt&ppr}%%g@egﬁgaiﬁl;lg&ggg@a@geg)g%qsﬁ,sqq%ruggt%rrevent the

0

inflammatory,preeess. In one embodiment there is provided an ire vivo reduction of activated T cells, in
articulap those invglyed in inappropriate inflammatory immune responses, for example recruited to the
\Bicinity/%bcat'on of\g%u% néllt?%(.ppgr?geeca aevgtﬂeciPoens gof? 5%%%1%%6?‘8&1%} the %l?ﬁ%ﬁ@ﬂiﬁ%@n, may be a
reduction, 10288756 CABIPEYH 180 O BraB G 6°SF RN RISE AsEtingardiontianebrbing rdatment or
without treafHERdNASEYHEeSOs KK ampitsthtWihaati-dhtidb dyti flagrhentisiFdmpasitibPsaccording to
the present #teedion omeapaiitirotheraddotionsiniite teveliofadivatadifigelsivithgttiadycing the
patients generbidewetiafdlecedisablnatiivatest Totals)e ibisramp ke sHil-trewessidemsffects, and
35 antibodies.
In a further embodiment the antibody, fragment or composition according to the
disclosure is employed in combination with a further pharmaceutically active agent, for
example a corticosteroid (such as fluticasonoe propionate) and/or a beta-2-agonist (such as
salbutamol, salmeterol or formoterol) or inhibitors of cell growth and proliferation (such as
40  rapamycin, cyclophosphmide, methotrexate) or alternative a CD28 and /or CD40 inhibitor. In



40 possibly prevent T cell depletion in the patient. 28 The present invention also provides the antibody
molecule of the present invention for use in the treatment or prophylaxis of a pathological disorder that
is mediated by 0X40 or associated with an increased level of 0X40. The pathological condition, may,
for example be selected from the group consisting of infections (viral, bacterial, fiingal and parasitic), 5
endotoxic shock associtated with infection, arthritis, rheumatoid arthritis, asthma, COPD, pelvic
inflammatory disease, Alzheimer's Disease, inflammgfbry bowel disease, Crohn's disease, ulcerative
colitis, Peyropie'sHilisemassy enalinadinenssa oallileddendiseass Rilonidrhoireass,Rgritanits,
psoriasis, vagggg'giéy %&ﬁ@l@%@%ﬁi&?@ stroke, Type | Diabetes, lyme disease, arthritis,
meningoencephalitcheal tgirnarpé{lrgi% llj\égrirtlisésin%ngnﬁ rg' déated ,inflammatorty isorders 10 of the central
and p(a\ripheraénervousp Systerm such as multiple SUEFOSIS MBS SirmpaLs ¥?f‘rﬁf’ét|'d56§1<”um
erythematos35]SREEEHNA0 BRI SMHPortE M8 pihdapmEnwdy slitstirmumaniepatits mrising
alveolitis, Gref/é's gidbaswuy Affcbpimnsating geropsdid thisatbougtiopeniv pusota, iMenidre's disease,
pemphigus, grimasybiliadiitinhosissdabici desisabiel raelenria oYegenarisgeeattloreatesis, other
autoimmune aisesdgrthephaiapeatitial awae { weay . A rftyarsua- el diseasitrangplant
rejection, headdiseaseainslcinadnchiarmiclisaancs il asyncaidighifacon aamgl as
atherosclerogis. niiayaschiarSorAUIBHIaN.RINE JSSOIRURN. S(EaRRIasis, ostepains, periodontitis
and hyp%hlgahr}/igizs;\% Irégr]}e. etmbot Iment the antibo ﬁqaccor&lng(fo the rvention 1s employed in the
treatment of Allery. COPD. SUldMUMANS TR AR BF HS&t AR RURR IR DEPPRRABILSHISE it¥ention also
provides an éﬁﬁ%ﬂ?w&&ﬁ}@’é&ording to the present invention for use in the treatment or
prophylaxis of pain] papietifgrieprieraedbeiifedtivitmedtrfomational hebjsre sehdrpeentipniftirther
provides thesaserity aftandisemy snodetuleerdead ieith T densplsHion SeeOMtnG tendhgepiesenthnvention
in the manufagtisce, afed, medicanenidar,tbe.dmHaaunentenPionbilaxis el apaibriagisal disorder that

's mediated by Reassariales AN 1AK eARer e O B RATicHiar e pahalogical

disorder is rgqugqxgglgnaﬁprﬁhs egnsetrtl}rggﬂtl)gc 191P'D' T(}Sle pr lsentlllnventlo lurt er fovides t e use of an
antibody molecule, fragment or _ co posmonClgtr:lbora?nrga‘ig’tﬁé erraé:’géﬁf%A@énﬁ%tﬁvﬁ)afﬂ%uméfﬂufacture of
a medicamen f%’r%eg chiMelt By ?ofﬂﬂﬂ’é%{f?lff%hé‘gﬂ‘ﬁﬂﬁreorﬁ@élféalplméﬁféﬁ%abescribed herein.
An antibody SSRASHIE S EgHRE fOBYEsRIbORITRS ALYt hanirdess feimyspromings ivdettisaddn any therapy

where it is degivee & fedeide grereffbdisinf@Xd0pier thechuman or animal body. 0X40 may be circulating
in the by or mayGenpeséntsimanbandesiialyhiglenellloealipedeat & pakisy kSR ddne body, for
example 2 sienafiafiammatian. A5iesane, eeqhodient s AN MOIRG WAL e, present invention

or a compositignsRaprising the same is used for the control of inflammatory disease, e.g. as
described herein. herlg)(Seepre nﬁi vengi n.also rovid(tea)g method of treating human or animal

subjects suffering from or at NSk of B dieardey Magmtes bﬁ{éﬁ%ﬁ?&r“fg?ﬂ&?ﬂda%@?ﬁbﬁﬁﬁﬁ administering
to the subjectafi & rc’:fR/eengFﬁr&ﬂﬁﬂb‘? TRRILIRS Y Hrsfsduiee sripy prdsehilammation peseumd
Composﬁ.?Ono&%;@@qﬁétggﬁy@olewle is being used prophylactically or to treat an existing

condition,

The frequency of dose will depend on the half-life of the antibody molecule and the
duration of its effect. If the antibody molecule has a short half-life (e.g. 2 to 10 hours) it may
be necessary to give one or more doses per day. Alternatively, if the antibody molecule has a

30 long half life (e.g. 2 to 15 days) it may only be necessary to give a dosage once per day, once
per week or even once every 1 or 2 months.

The pharmaceutically acceptable carrier should not itself induce the production of
antibodies harmful to the individual receiving the composition and should not be toxic. Suitable
carriers may be large, slowly metabolised macromolecules such as proteins, polypeptides,

35 liposomes, polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids, amino
acid copolymers and inactive virus particles.

Pharmaceutically acceptable salts can be used, for example mineral acid salts, such as
hydrochlorides, hydrobromides, phosphates and sulphates, or salts of organic acids, such as
acetates, propionates, malonates and benzoates.

40 Pharmaceutically acceptable carriers in therapeutic compositions may additionally
contain liquids such as water, saline, glycerol and ethanol. Additionally, auxiliary substances,



29 In one embodiment there is provided a process for purifiying an antibody (in particular an
antibody or fragment according to the invention) comprising the steps: performing anion exchange
chromatography in non-binding mode such that the impurities are retained on the column and thg
antibody is eluted, 5Suitable ion echange resins for use in the process include Q.FF resin (supplied by
GE- Healthcare). The step may, for example be performed at a pH about 8. The process may
further comprise an intial capture step employing catfon exchange chromatography, performed for

example at aspi &f@&gagart%@ hPsénf oFh ﬁ%ﬁ@ﬂ@%@@g&ghﬁqm%@oﬂmm{ for example
employ a resj lgﬁs%qmp%ﬁ?al&%b?&éeo RERNR foacaF?o&S%pRms BheEhIRIR eyl

antibody or fragment can the eut e re In employihg an 1oni¢ s i0N suc as sodium
chloride, for Ba]%m(%féee ESHEENTAtSh %efgzﬁ um‘?‘% ﬁji‘ép(?ﬂfbor?\sat%ﬁﬂﬁ%?ﬁtﬁ‘é BYoP&teps may

include one 8F#fidre washing steps, as approprlate 15The purification process may also comprise one
or more filteration steiablefimados afaitrisaiom stelydafptnabenelide sugprms!8d, a8BindT318:8 or 9.0 of
the antibodyex. feagmeesnbiscthiofightnio@ssishiie purificatige topsovide iheuvaniibady, ovfrag ment “free”
or "substantipliylfcees oI doHoH i esESIEN; AS ANERIAKI RN @&%Mt&ﬁﬁom{%%ieﬁel%%ms in one

embodlmentlmﬁ{@lw WQA{&@@QS%Mt@%ﬁd@%ﬂ%%ﬂ%%%&(%@% L»nig)fsﬁéﬁg;l%  (ipanised
antibody or f [agmen Vénspi) lillg & tlbod or ra f.accordi tot ?}lnve on |n su stantially
r

purified rom, In rtlcul ee 0 tpa’ff oﬁtﬁvgﬁd OF POk Odélfnp e|n A.
Purified fForm He ’% RIS %ﬁ%{@ﬂaaﬁf ‘F‘e‘r‘é? %‘Qﬁfbé@fr%%‘ﬁaﬁweéweﬂias 91, 92, 25 93 94, 95,
96, 97, 98, 99% w/RP6F fﬁﬁ?@lﬁiﬁf’ethe cogBstitn Al dBveR T IRBRihadmjeissradyiivashdedhto refer to
an endotOX|ﬁ%nf@@%tpamgmmpmdsoﬁeﬁsmoh as-05mrocnBidipenmgproduct.
Substantially éregosifibost eelligreteivradRiNkiisigrne malyainietided. to refer to host cell protein and/or

DNA content 400itg aebchabantibashs BEskistoh s auch a5 A0QHE BR/JRGALSAESS, in particular
20itg pe[m%ﬁﬁ@&WQQrﬁﬁlmlla J?S‘%}f%%*ﬁ%dé? 'EHQ ?&é’ue%tm:%x}? %‘?\?E@Eﬁ%‘éﬁ@'gp rﬁﬁxx réi be used in
diagnosis, for gi@ﬁ’ nhVI}lc?nnu po%sllssga(lp‘l Imalg"f]?r om 5- eas Stgtﬁsylﬁ% EI%?FIO%%
Comprising wt% contes o t present specificationts intenae l i I ere
technically a Aate8 ’%H’ lﬁ E’@f%@ﬁ‘?\?&%ﬁ*ﬂ?ﬁ?ﬁ@bﬁ%ﬁﬁ?ﬁé& HBECHOAiEtEinte
described h ?W%%H&l%&&éﬁ&ﬁ?%tﬁ%ﬁ@!@ﬁ%Ht%am!f@@ﬁgméf%r’@emgmémjs)t@t@eparate
embodiments condisting artsoisiatini: essentiallyicf Sainh deaiuresigiehietts range Dhe present invention
is furthet@escnipeskiyl wa30ofifustratian Myt the Jellopvinghe yasnplessndiah, refen todha of a
accompanyipgfeigois, i Whigh: AeHEAMVIPLES 500mM of a stabiliser, b) 10 to 500mM of a
stabiliser and 5 to S00 mM of a tonicity agent, or ¢) 5 to 500 mM of a tonicity agent.
For example the formulation at approximately pH6 may comprise 1 to 50mg/mL of
antibody, 20mM L-histadine HCI, 240 mM trehalose and 0.02% polysorbate 20. Alternatively
25  a formulation at approximately pH 5.5 may comprise 1 to 50mg/mL of antibody, 20mM citrate
buffer, 240mM sucrose, 20mM arginine, and 0.02% polysorbate 20.
The pharmaceutical compositions of this invention may be administered by any number
of routes including, but not limited to, oral, intravenous, intramuscular, intra-arterial,
intramedullary, intrathecal, intraventricular, transdermal, transcutaneous (for example, see
30 'WQO98/20734), subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual,
intravaginal or rectal routes. Hyposprays may also be used to administer the pharmaceutical
compositions of the invention. Typically, the therapeutic compositions may be prepared as
injectables, either as liquid solutions or suspensions. Solid forms suitable for solution in, or
suspension in, liquid vehicles prior to injection may also be prepared.
35 Direct delivery of the compositions will generally be accomplished by injection,
subcutaneously, intraperitoneally, intravenously or intramuscularly, or delivered to the
interstitial space of a tissue. The compositions can also be administered into a lesion. Dosage
treatment may be a single dose schedule or a multiple dose schedule.
It will be appreciated that the active ingredient in the composition will be an antibody
40 molecule. As such, it will be susceptible to degradation in the gastrointestinal tract. Thus, if
the composition is to be administered by a route using the gastrointestinal tract, the composition



Figure 1 in detail: 30 a) Light chain V region of antibody A26 (SEQ ID NO:7) b) Heavy chain V
region of antibody A26 (SEQ ID NO:9) c¢) CDRH I (SEQ ID NO: 1), CDRH2 (SEQ ID NO:2), CDRH3
(SEQ ID NO:3), CDRL1 (SEQ ID NO:4), CDRL2 (SEQ ID NO:5), CDRL3 (SEQ ID NO:6) of antibody
A26) and CDRH2 5 (SEQ ID NO:20) and CDRL1 (SEQ ID NO:21) of antibody CA04400026. d) Light
chain of antibody A26 (SEQ ID NO: 11) e) Light chain of antibody A26 including signal sequence
(underlined) (SEQ ID NO: 12) 0 Heavy chain of antlﬁgdy A26 (SEQ ID NO:15) g) Heavy chain of
antibody A2, GGG SRk, AN, ferineshRERHENCsARAA ki Rhidnaseading: light chain
variable reglon cgd%:tlbﬁ%ﬁﬁ% Qorg% e, l%)t Q aNi%SQQRQAFQaQ?aVV chain variable region of

antibody a2t tb dy A26 ID NO:13) k) DNA
encoding light ch tB?QHﬁBSb%?‘ﬁ%Wr?gﬁbﬁ @y%‘éré A ?I : ¥ gaf%)lf)NA en():od)lng

heavy chainFSFHREBEY RIBASEEYF NI EY @ ‘ﬁﬁh‘%%ﬁiﬁ@‘ﬁé& 184N of antibody A26
includingssignal selquence (SEQiNDNChd gSiomnDairerisodintdrdans ahdifigRtidHan Br aftibtdy A26
including sigiaaliskuenedscdundingiahgmiensequence IGS2 (SEQ ID NO: 19), DNA manipulations and
general methods Es,galistaindY prediruiteopluasnisesldon iransfamationandloutineisingure
growth. 20 rfﬁj%ﬁefﬁﬁﬁr}g%%o?%%ﬁ’é“&ﬁﬁk%?ﬂ%é"ﬁl&% iriphiained framdBecha/Biranestisad td. and

New Engla iol Plasmid preparations wer rformed usi P | its
(QIAGEN, cStals %lécmsuriff seiluéenélung rgg%ﬁ%a %3;;2?%& E%?%rrr%ggﬁg qb%%%%%%%lsm Big

Dye terﬁﬁna‘”t&?@eﬁ’ﬁétﬁﬂﬂﬁ@ Ui ETY TN 2304 A AR N REF3TY (S)lrcﬁg ed syequencer
(Applied Biosgsisshl) eBatiEas analysed using the program 25 AutoAssembler (Applled Biosysterns).
Oligonucleotides virso xibatrkdefrom dessitroge mobdnesmensoding dakis ¥-Egfore selgashtesahere
designed anglsgonsindeia@. pylanodeitemeied sy nhrsis)appzoaahdyobsteldahides Gaebdeardanodified to
generate the graftedoersions MuqligaRnsigotidadlrentedn uatenesiptisecarnsgntiationgirab’ was

determined 1 e 530 GRS RA Fpmile d Biagiction and fmanisaiine of gusutralising

rague
protein of hwm%caﬁaaagﬁ%ﬂﬁ{ﬁ@um%fﬁexa KO BB R DA o ri“ZB“ was solated
using the methods@B&dFhEY ﬁ‘?RRRB@‘?‘}G’QES ‘@%FF@%“P&%H@%@%\W%%W %rhé lénamr[hsalsﬁl% £ and
light chain varfabierdenfeinxamplofiamibb sy Tmpinpatoslardimdoiadman dsRfiesdFoi Ming 35
cloning via revarsmgramisari@tionds @R antibolserigsgofchUnsafisedary impdrigeceegions were designed
using human V-regign @epemiar fresamaiksanst Riyedary prepthe thernhelbidenso kesidieswn the
framework rﬁﬁigﬁssmtable propellent gases are selected from among hydrocarbons such as n-propane, n-
butane or isobutane and halohydrocarbons such as chlorinated and/or fluorinated derivatives of
methane, ethane, propane, butane, cyclopropane or cyclobutane. The abovementioned
propellent gases may be used on their own or in mixtures thereof.
25 Particularly suitable propellent gases are halogenated alkane derivatives selected from
among TG 11, TG 12, TG 134a and TG227. Of the abovementioned halogenated hydrocarbons,
TG134a (1,1,1,2-tetrafluoroethane) and TG227 (1,1,1,2,3,3,3-heptafluoropropane) and mixtures
thereof are particularly suitable.
The propellent-gas-containing inhalable aerosols may also contain other ingredients
30 such as cosolvents, stabilisers, surface-active agents (surfactants), antioxidants, lubricants and
means for adjusting the pH. All these ingredients are known in the art.
The propellant-gas-containing inhalable aerosols according to the invention may contain
up to 5 % by weight of active substance. Aerosols according to the invention contain, for
example, 0.002 to 5 % by weight, 0.01 to 3 % by weight, 0.015 to 2 % by weight, 0.1 to 2 % by
35 weight, 0.5 to 2 % by weight or 0.5 to 1 % by weight of active ingredient.
Alternatively topical administrations to the lung may also be by administration of a
liquid solution or suspension formulation, for example employing a device such as a nebulizer,
for example, a nebulizer connected to a compressor (e.g., the Pari LC-Jet Plus(R) nebulizer
connected to a Pari Master(R) compressor manufactured by Pari Respiratory Equipment, Inc.,
40 Richmond, Va.).



Two grafted VH regions (gHI and 2) and 8 grafted VL regions (gLI-8) were designed and genes were
built by oligonucleotide assembly and PCR mutagenesis. 40Antibody Fab' fragments were constructed
for each graft using the genes encoding the humanised variable domains which were sub-cloned into
E. coli expression vector pTTOD, 31 which contains DNA encoding the human Cy 1 heavy chain CHI
domain (G 1 m17 allotype) and the human C kappa light chain constant domain (K1m3 alloty-pe) (as
previously described in W003/048208). The hinge rédion is truncated and modified, consisting of the
sequence change figm Gysa1a- BOC R CYs WAl i uiperale @ hingcdirgion witharsiagle
CySteIne reSI?léleS(gu%\(/)a”(%‘blesugr I’SIISE%I’IS egég%ggl%cg%gtlrg)fl’?ap ((5; H&?é%’)tp{ g?&g I @%mgo%)eg,
Sequences Oen,co ng the bm S|grjalt eptide were itached 1o, the 5 rfl};d of e-denes le’pcoding both
the heavy afftiNgAt Sﬂ‘éﬁfg?a@??%%ﬁgé%?é&ﬁ??ﬁ%t rf&lzggc%ﬁrcﬁﬁg R R S S AT T
polypeptide taottie iabeerrlmrrigtasys. FoledEng tran SR 6URIREENE LatenRe B A 8% signal
sequencé iNcléave b Off, Jeay indytoebatatlias FehicHbaVyne dighvtlehvaipisrid adihepd T-GDmeEet8réontaining
each graft wag seansfosinad paia thedTostsirainstcalihicla Ayaldhand #etadtibadyukabsiragaents
produced ind, 6l By higheell deprifis&iiividten using standard methods. Antibodies were purified

using cation exch etflgy%vggt_ b%?p@%%ﬁbﬁ%‘%?%iBHf%Hﬁ'ﬁ@ﬂﬁ%hyaHsim %@ﬁgﬂrgﬂp%mggﬁe
(Humphreys et al., 2002, Protein Expre s‘%n and Pyrification, 26, 3 9-3%91)5.&5%% in%[é%f?fEﬁU

fragments pFOdREERT werd RS Mhe binding aid ?o(a:llzir?addénscélrll o0 hereinBETow and each was
evaluatdfl irPhsiris 5t i egsteis R sh aRE HCIRAPHORHES rditRR 30 f‘leuﬁﬁrérlfto\éﬂﬁbgscfof afd their
suitability forgrifibasidielrdsdovnteire dmeproeaysiriburmir) BB 4 thw diefachblaétey rdrogeBEH2 which
was named A26ifFhedvbiediendsggoenteSabitihis graftsaeessimswaniheRigearsulaayl antingsparseldh SEQ ID
NOs: 7 and §deedhadightebaighgls) 20handhramyoshainsetakta)lyespeeativebd in a Shesheawyychain
acceptor fragpework-is heIHMARIRNRIRESEANEREEE3 1-3 3-07 with framework 4 coming from this
portion of the Numap,Jt i e0NSIRI NG El by IR OBkCRAINACCRPIG AMEWAK IndNBJINAN
gennline sequence .I[B- 1-0 , witH fram work 4 coming from this rtlont%f @e.hutr}pant\]}ﬁ-reglon
germline JKEPYHE SOHHRD sk tor ptggi RS2y PP BRF U4 (kA gfenﬁrﬁwlbgr%d? in the heavy chain
of SEQ 1D NofErrsresalbsfinr sduiitteandrdinanensea e dRtmuajy whicr e totrierts be weliial for
retention of fathpetantyoResidda®y skithin @ORH2 was converted from the donor glutamate to the
acceptor lysine (E®HK) licabieateraumotecute andihga tigherppdsmoistadvnucale fde ipnoextidarige
purification. JheaRiRsaGidsIBtPESIEqES Sdearrd Fibstisalatamenbenng))ipdtiedightahainesBSEQ ID
NO:7 30 arecdonorresidlgs Ahicwers founahio bg esagntakindricitiomehfill potency. Residues 27
and 28 within CDRy.| wete I%”Yagcgi%ﬁ%@e%%'ow lliamate. o asparale da iR asgeptor

glutamine (E27Q) and serine to creat olecule with .a h ar; favouraple for ion

a Igher pl; mo
exchange purificattbf. 2150 eh¥ased ertﬂ'iléﬁé(?ﬂ}/b cﬂ}eé?reesﬁb{%efﬁlﬁgng%%%: e the briginal
i

CDR_H2 (SEO dm0r (orary) anardanrRiaeisrschipy RRYASEYGRER S0 TRaBaiRay PR H8ltiength light
and heady ctaims eff thshwindn Biderds widyrahelq@pmespbenivenyiate DNAecgrpentaig 2 genes were
redesigned afttbénb Mievglacient aininthaabe nsitardh etz va tishieparsdeddnstatht Yo squptivaszed for
expression ighE &Qlhaneiexprgssed in the pTTOD(Fab') vector as described above. The DNA

sequences encomw&g&&m&%%n%%\go provides an antibody molecule (or compositions comprising

same) for use in the control of inflammatory diseases, for example acute or chronic

30 inflammatory disease. Suitably, the antibody molecule (or compositions comprising same) can
be used to reduce the inflammatory process or to prevent the inflammatory process. In one
embodiment there is provided an in vivo reduction of activated T cells, in particular those
involved in inappropriate inflammatory immune responses, for example recruited to the
vicinity/location of such a response.

35 Reduction of activated T cells, as employed herein, may be a reduction, 10, 20, 30, 40,
50, 60, 70, 80, 90 or more percent in comparison to before treatment or without treatment.
Advantageously, treatment with an antibody, fragment or composition according to the present
invention, may allow the reduction in the level of activated T cells, without reducing the
patients general level of T cells (unactivated T cells). This may result in fewer side effects, and

40 possibly prevent T cell depletion in the patient.



40 chains are shown in Figures 1(k), SEQ ID NO: 14 and (m) SEQ ID NO: 18 respectively. 32 The
protein sequence of this Fab' (including the constant regions) is provided in SEQ ID NOS: 1; an.d 12
(light chain without and with OmpA signal peptide) and SEQ ID NOS: 15 and 16 (hea\{y chain without
and with OmpA signal peptide). The pTTOD (A26 IGS2) dicistronic expression_ vector mcludefs the
sequence provided in Figure 1 (n) and SEQ ID 5 NO: 19. The sequence contains an intergenic
sequence. IGS2, between the light and heavy chain §&nes (See W003/048208) and the OmpA leader

sequence at the stqrﬂéé{,,fagm msgugaa @%gl RSB IR GIBIPLY fi bIAdHEHOR 600 FGayﬁatF;ij
e Fab' fragmen ced in

according tog{r#elrﬁéggﬁé é‘igﬁgro& o 85&% é Slqn% P%%nggé?g H%é\g 9n%rh|n

cysteine at p?fgﬁﬁ’)?fef%'%l ﬁ‘ééﬂ‘cf‘ﬁ?ﬁ‘?ﬂé‘??’r‘?b?%@?ﬁ‘g)hé@W?ﬁH%ﬁg(@E@r}ﬁ)tN@“!E’S) @15&’?%8{%{)6
lysyl-maleimfd&gradfrwalegiemhentisine dystentienetitiak e soshibman ensf niresiiedyy chain (SEQ ID
NO: 15), andedshxansine lgrsopiefah e iysylfcesidua thas Covalmathidinkiadt ko dstama, COPD, pelvic
methoxypolyitethyieneglydeth sesidue havinrdmelestamveight of 2 baY! 2RiIAPH fRaathe total

molecular weightal theIRES Stashadiodhe antibedy.was ga%?é@a@r%@s%'mﬁ%ﬁ&%@&Da as

I f the affi t 2 Fab' PEG for 0X40 The
o R A0BI S St U0t 0 i

h t
rBquA S |?(;?nteer?t %%JI_‘% m%rl]rll Orgnce (13 llsllirt!lertgc{fﬁ’ﬁ'fget‘é %&u‘%ﬂl&dﬁ&dlﬁe&m@?mﬁ{% FLIRYISES directly or

captured on ¢ @ﬁﬁﬁ’?ﬁfﬁ?@@d’%ﬂl}?@é@ W@ﬂ?@%ﬁﬁé“‘t@ﬁﬁéﬂ%%%ﬁ@%s»ﬂm iPFRebRIORIGVEr the
captured sur‘l‘&t%.Wé%ﬁ%%‘ﬁh@l‘ééiglkhéltﬂﬁih@@momasétomqwers@ngarmf@wasltb;eamlm’;llyte binds
to the ligandfibréeimg al colitpletirave thdisustaded Thiswpmaspoiista dddieassasipionppagess, The
dissociation pfethiereindlyéastgahihia digapanis iemier e daden M&J@Wt‘é‘cﬁr@l@lﬁﬁe@v‘é yehufier. In the
affinity BIAC@F&%’?@M&@ d@%é&ﬁ%tﬁ@%@é’ege &5&&%“%&%9(}%‘&? g@&é —ver%nlam)gﬁzlo
Instrumggt: B ge%ggetgrﬁgggt %{g&@gﬁ ﬁ\eaﬁ ngal%c edegchsﬁgrglsco cnip. o\ resear rade)

ore I sweres Ol'eyd)a% Amlne

Catalogue Nu

Coupllgg Kit g]a%a i as 5 uﬁ?t?éherﬁﬁ T60'6- %ral?ﬁ?é%‘blf‘é W%g‘{ﬁ&‘ﬁgaﬁ’gngl}@é‘d@?ﬂogo"“eo?omS"
Ethy1-3-(3- &%WMW?%?%HW%‘WH@CNOH% (EDC). Made up to 75 mg/mL in distilled
water and stored if20B£ahgdbesHthy anGbodsHdeospguctivimidet((vHSImMayte! ipthe dabnag/mL in
distilled watef alhehstofeRDra 200l itjsots at rféiatdibakthgnolamine hydrochloride-NaOH pH 8.5.

Stored ip0200 UL afitu@igsaht 70 &ridH Al fREsid RURNInG, BEffel IHBS a%?o(@ﬁ%&b hOLMHEEPES pH 7.4,

0.15 M NaCl,y, A % f ogue. .BR:1001+88, Biacore AB,
Uppsala, aévy&ég%mﬁi\g igﬁﬁ%ﬁ%ﬂfﬂ?@ﬁ@g&% bu%r%%\%glg&g SS 9 ?t?é?n ff)dml\/flsodlum

mber: BR-1003-51, Biacore AB, Uppsala, Sweden. Buffer stored at 4 C.
acetate pH 5.0). C?‘Laelg elélgn?xljrlventlon further provides the use of an arE)tE)body molecule, fragment or

composition according to the present invention in the manufacture of a medicament for the

25 treatment or prophylaxis of a pathological disorder that is mediated by OX40 or associated with
an increased level of 0X40, in particular the pathological disorder is rheumatoid arthritis,
asthma or COPD.

The present invention further provides the use of an antibody molecule, fragment or
composition according to the present invention in the manufacture of a medicament for the

30 treatment or prophylaxis of one or more medical indications described herein,

An antibody molecule, fragment or composition of the present invention may be utilised
in any therapy where it is desired to reduce the effects of OX40 in the human or animal body.
0OX40 may be circulating in the body or may be present in an undesirably high level localised at
a particular site in the body, for example a site of inflammation.

35 In one embodiment the antibody molecule of the present invention or a composition
comprising the same is used for the control of inflammatory disease, e.g. as described herein,

The present invention also provides a method of treating human or animal subjects
suffering from or at risk of a disorder mediated by 0X40, the method comprising administering
to the subject an effective amount of the antibody molecule of the present invention, or a

40 composition comprising the same.



33 Ligand capture: Affinipure F(ab’), fragment goat anti-human 1gG, F(ab'), fragment specific.
Jackson ImmunoResearch Inc (Pennsylvania, USA) Catalogue number: 109-006-097. Reagent stored
at 4 C. Ligand: Antibodies A26 and A26Fab’-PEG, stored at 4C. 5 AnaMe: Human 0X40 extracellular
(185 aa) domain fused to the murine IgG2a Fc (232 aa). (0.5mg/ml, Ancell No 513-020 lot 142805),
stored at 4C. Re eneration Solution: 40 mlvi HO prepared by dilution with distilled water from an 11.6
M stock solution (BDH, Poole, England. Catalogue dmber: 101254H). 5 mN1 NaOH prepared by

dilution with distilled water fr I llgg“g, nmhesd Q3+08; Biacore
AB, Uppsala, SW(i &Egﬁp Tﬁz}%%g%ﬂﬁg e%vqg’z cap rh%q%pe anti@étgby immobilised
anti-human ﬁ%‘ﬁ%ﬁ% Eﬂ%ﬁ%rr’f% THe lﬂ%ﬁ%aneé %(:18 oma%%o the captured surface.
An exampId’Sffﬂ‘i@'ﬁﬁo%%Féqgaﬁﬁﬁéﬁfﬁ’é‘ﬁi%rﬁw CBI%.?‘H(W@ e 5%‘8&5 naly S Was performed
using a BIAcorn8do0 thes (@hsubradAl) anfhedyise!r@d), Fragment goat anti-human IgG, F(ab'),
fragmentsspecific (JacksoivinechungReseafoh)seastimprotsisicodlote L NS sSelepn Chhy WEamine
coupling cheisity.te)a Tapitsenayel®fxandROR iespomse anitsH Rids) 8HBS-EP buffer (L0mM HEPES
pH 7.4, 0.15 NI Nafy|, &m@éﬁ?%hg&%ﬁqs@Hﬁfﬂﬁtmaﬁ’&@e BipepiaodR) wammsechagihe running
SN s st iR or%xéamﬁrfh isgia aghoéfF@Qu@A 0, SKiglhLs 9 £abhe GRREG at 50p.g/mL
u

was used for ca prure ER/ th bilised an m I—lh Q)% 0w ag,r%l}gated over the
captured an?fffé‘aﬁ}gﬁt ?{Bﬁg%ﬁ%ﬁlﬂ%ﬁ SheXpsi op%’ )fﬁnf\ﬂs?a‘tlca Ao aes o The surface
was regkhePaRBaRsF gﬁéﬁ‘fm’lrﬁééﬁcﬁﬁoﬁ{%t?ﬁﬂﬂeﬁ@i‘eﬁﬂ HRREY By raZHR AR RSP o F lgtg% @OmaOH ata
flowrate of 1104 rdsimémployingBadkgrosmicssiubirmetidnepiseding: chlvadenfere i@ using the
BlAevaluatieprsefivesicg 35 3@rdion 3.2) following standard procedures. Kinetic parameters were

determined from th%ﬁi.;tiﬂegcﬂ%{étbgaaph step e saEfnibay alurdesaspinestdordtwapsnthe range
19-45.4pM g E Rab'-PEG was in the range 13.7-50.3pM. The following table shows
for

replicate dat PEG ated humanised Fab fra ment A AN A28 Faby g’;EdCﬁIa:ab
fragmer?ts(zFab PELgbg)plﬁ %ﬁl%o%ﬁrr%%ﬁsdyloa ijlsloacb n(:ﬁinzi\e/é)glatge o 3Htterrm|na %I?]SS ,average of 4

determinatidH&289n SPTq determine the affinit jl of A26Fabi-PEG for cell surface expressed antigen,

saturation binding &xetirierksswsres Serdimed iy AORATsrebady Ry egmanids BoHERHT labeled
antibody. Spesifictsipdiifyoicaritipodyde thecapitodsioe faiiberimimeross e baageaby If{f& drom
concentratiopgpurases)sachtes datetoxine DEE, aaddioniag] thataindy a very small fraction of antibody 5 was

bound tggeceptor afRRYRAOLRBIME BInding EYNE.deduiltariae bndngnisbdeseribaghusingthe
following eq%')?e;%’ﬂe ‘é%ﬁeﬁﬁ?e%t%t‘iia%‘ay”oﬁﬂﬁgﬂ%,ffﬁ%Qx%ﬁf&ﬁpéﬂraﬁt%mw fragment according to
the invention, in substantially purified from, in particular free or substantially free of endotoxin
and/or host cell protein or DNA.
Purified form as used supra is intended to refer to at least 90% purity, such as 91, 92,

25 93,94, 95, 96,97, 98, 99% w/w or more pure.

Substantially free of endotoxin is generally intended to refer to an endotoxin content of
1 EU per mg antibody product or less such as 0.5 or 0.1 EU per mg product.

Substantially free of host cell protein or DNA is generally intended to refer to host cell
protein and/or DNA content 400pg per mg of antibody product or less such as 100pg per mg or

30 less, in particular 20pug per mg, as appropriate.

The antibody molecule of the present invention may also be used in diagnosis, for
example in the in vivo diagnosis and imaging of disease states involving OX40.

Comprising in the context of the present specification is intended to meaning including.

Where technically appropriate embodiments of the invention may be combined.

35 Embodiments are described herein as comprising certain features/elements. The
disclosure also extends to separate embodiments consisting or consisting essentially of said
features/elements.

The present invention is further described by way of illustration only in the following
examples, which refer to the accompanying Figures, in which:

40 EXAMPLES
Figure 1 in detail:



koif 10 The rate of association of antibody with receptor = kor, x [Receptor free] x [Antibody free] The
rate of dissociation of receptor-antibody complex = Icoax [Receptor-Antibody] At equilibrium, the
association and dissociation rates are equal and an equation can be derived which describes the
binding isotherm; on a semi-log plot the binding is sigmmidal. The KD is defined by Rea / kon and can
be calculated from the binding curve as the concentration at which 15 half-maximal binding occurs.
Binding of FITC Iabelled A26Fab PEG to activated Aiman CD4+0X401 T cells was measured by flow

cytometry acgcis%§ qb(g@tlll gor(%ngg %qu@tq |ve binding curve for A26Fab'-PEG is
va 165

shown in Fi 3 different donors were 1 193nM,

1.071nM andf 1 GBEMF 20 TRE QA 558 %gké gt | k
than tEe bﬁgﬁi%ﬂéé%ﬁ’)ﬁ%ﬁ%ﬂ@@ P%%%Lﬁ?@@ gp @“&@8’(@ p?%Qiﬁ%?gl Ce&%t \rllvtfribeerr
of factors. AIZISF&b‘i}?E@lﬁéy(ﬁﬁQelﬁ@F@r%fﬁrﬂ@%@@&%ﬂ@rﬁ)@fm%ég@ %{gdacéﬂﬁ%é ic Fc
fusion prete{s F@hidINDeED R aliff ElRRL 1e($BQy B¥Q R Btefranpsiruchfédiin dative cell surface

expressed Q4 Q;Rradistethinipssoaizée EREIDOECDMalent trimer in the cell 25 membrane (Chan et.
al., 2000). Fé&”b%'i{m{ﬁn%ﬂﬂ‘%ew Kh@ﬁmual %‘éxl%y differeetiahaivaesylatian of repombinant versus.

native OX4OPS & V}/ ranlg% latl)l gn\ﬂr%n I membrane such as membrane convolutions
and co-localised proteins erl r?ance I|m|t| the X40 to
A26Fab'-PES %Ws‘"g&ﬂbﬂﬁlgé é?lgélé%éﬁ é‘fﬁﬁf&? grgj S(lelﬂ d ai:ﬂ?islé@ rﬁégégrement of the
true drutPaftMiBNA sRFedie hebibaw yeogklspesenc B‘?H&hﬂ Yo HUmER V34 cDaox40+ T Cells.

PBMC wereijddtethtodivgguratiohon wiiblsiregadiehtiirehctivate®E QitR NgH), PHA-L for 3 days at
37C, 5% CQOrpM0enchaimidight Ciad: of asilsodere fs(it@dDWRebative selection using magnetic beads
(CD4 T cell isohation Kok iomdumaniiltesyy Bieoupprayimatelyeic? (sEQInelis:wore incubated
in the presengse{ gggg%ggé/}QMI ngg}pgmw&ggyrgag%%@gglm r—gS 0.0006ug/mL (111nM -

0. 0068”1]%’1? éﬁn? NOUTS.On jee. T1e cells, ‘%e Wﬁ%@‘?ﬁ?‘c uﬂor 9 k?eﬁ’é’e bﬁ%‘@ﬂf using a
FACScal e ecfAbnnfD klﬁson\fy'fwo t‘fra 10 nane WI 126Fab -P Gdand a
second wﬂh@ﬁ@?fF&BC% heaxnandsPeltit ?i %1 firg RL é‘éc PegfeSE0h SRAySISWAS used to
subtract norinsgréertie SrReg Hﬁﬁzt@%&m&)ﬂ%mg curve thus generated was analysed by
non-linear rayNession{@ndiphpaddzdsenidyrethdsetermine KD. 35 Example 3b: Ligand-blocking
capacity The capasiairoNA26f diav o geiipvaloakethaintardotinaibe tmdeoucel-auriacerexpressed 0X40
and reCQWbiﬂﬁm;Qzﬂﬂ%owa%m%a%ﬁwsmg@eﬂ%r@mmmmbasadcﬁgmdghmkmgcasaay Briefly,
activated human;G R DX A0 %émeg,% ;stllmér@gewm@&ﬁg@wgwa@ﬁ]@puﬁ%&n

Recombina tOX4 S su%se he cells and allowed t And &1 er sence of A26
Fab'-PEG. [3 (f)) grtion of g&%ﬁ bound’was %Se detec e(iabb?PS ldq e ts

etr using, abelled
secondary r@a{-ﬂé)ﬁtsrl‘—'lﬁI%QY%WH’?éﬁ%%Hﬁtlf\}e(‘iﬁWB%rN@u?\?gz\gtgs 5‘\%%%‘{ ﬁ]
A26Fab'-PES (8 evipamstedoiesnpnptaldymietRingyeism LIk aWéSﬁéﬁH“WBEﬁ?fﬁmmon of
recombi2antOXASEndiwlitgpplas! Bibsjdt¢mss. 2Qdigaovs et Bidv attro@bidmiaibition b OXROL binding to
human activatedsCR4taXAM 1] Callgiby Agtmaks-REEdRIBMC and tersolated yyaseparatied on a Ficoll
gradient an%ﬁﬁﬂyﬁg%fgwamwmaé%hb% &8 Aavs i 896G 2% &G4 tHk0Rdirig s By5 x 105 cells

were incuba (f 'mL (229
- 0.0035 1k fg95%@?#5%@’%%%“%%“@%&%%E@%%ﬁ%%@é%%%”é“‘és%&%wwas 2dded a 15
)

a final concéhitr; /m1 and incubated for a further 30 minutes on ice. Cells were washed and
ox4oL HindiigueledieLdngtiona humﬂﬂ*&a‘%‘ﬁ%“ﬁ‘.‘gﬁt‘}aﬂ.?P*H&lié%ﬁﬂﬁ%%%?&eamh) prior
to analysis by flowmm&vw@alvmmmmﬁ@w EhéRﬁ?%?ag%fngné’éo‘P‘EGfM%sed as a
non-specific@BAbrehd thEdn Hibitted c Grvedd 29 G talyis el tiyds dnlinedd Xedf owsi oo k@rbphpadPrismZ) to
determine thedG&R. dEkeiBaianshawn/id Smee 20 epesaftaibie dotadleafdvon EXHpIe 4P otency
of A26Fab™-REG %HMMGQW§Iﬁ§§ﬁU§dy CA044 00026 were isolated and sequenced following

35 cloning via reverse transcription PCR.
A series of humanised VL and VH regions were designed using human V-region

acceptor frameworks and by varying the number of donor residues in the framework regions.
Two grafted VH regions (gH1 and 2) and 8 grafted VL regions (gL1-8) were designed and
genes were built by oligonucleotide assembly and PCR mutagenesis.

40 Antibody Fab’ fragments were constructed for each graft using the genes encoding the
humanised variable domains which were sub-cloned into E. coli expression vector pTTOD,



To assess its potency in blocking endogenous 0X40-0X40L binding during cellular interactions, A26
Fab'-PLO was tested in a range of antigen-driven human T cell responses. Example 4a: Mixed
lymphocyte reaction 25 First developed in 1964 (Bach et at, 1964, Science 143, 813-814) the
allogeneic mixed lymphocyte reaction (MLR) is an in vitro model of alloreactive T cell activation and
proliferation (O'Flaherty et at, 2000, Immunology, 100, 289-299), using whole peripheral blood
mononuclear cells (PBMCs) from two unrelated don%‘rs Donor T cells are activated through

recognition o &enelc B}@J&J r@g?&(ﬁ&é[’ﬂgﬁﬁ%ﬂﬁ)@ PM@%MH@%@'&B%&?(@”rﬁﬁ%ﬂ@}%@qwnor

stimulator P% s re roliferation.a o ne pro uctlon %§§[;[§tf 1993, Am J
Pathology, Sta oPer%laé gﬁ ]hags Iﬂe gvﬂew }g;%erg rlt h the

allogeneic W@%(Hﬁ@%)a ’BBHWH i?éb’ﬁ‘dé?@l‘?@?ﬁ%‘?%’?‘ﬁfh %‘mﬁ\ﬁﬂﬁg ﬁeh el?ﬁo Tg%SS -402),
suggesting &VCR-Rsggundeypiayie AljaiHathethcstimulanse é%@’ét*i*’éib Mtﬁ‘é%ﬁ&é‘ﬁsr S#bound
peptidess Thedikadgnitidacadpac fid aRarbsponstaFEConakiiesosiframelddyree of MHC mis-matching

between the respandgérsisudaionpaik (Gapasighaipahti@004dGoinkal bransplantafidr: ganes

'rg‘smu o ?:103: Qﬁ‘éﬁgﬁg 6 mghge!l\rf}’%ldRﬁ?Q laBnbmeR r&bfé@l@ﬂ%’ rﬁé%l@,@qﬁgace%m@&mléesp?nff )
| | ells m n i

o o RS S Bty eLt%hTLB%%J%w ARierBNGIe REAdhckan of both &4 | (

3).Lcell ( The exact cytoki
profile in anﬁﬂtﬁe@gfﬁnﬁglﬁdm BEEPERIfC TS TR res 5on laé? Stlenvz oFr%aﬂ}:: esﬁcolrl RgfCcyloxine

t at, 2002, J.
Immundi® Methods! et HOryeqn RoaéHRipe ﬁ%%@ﬁ%é@&%ﬁﬂﬂ@ﬁ? HPbe des Sfba’é’t (ﬁf’g .

cell
activation 38 Igathivagsmhdisorsbodinkialifusmsptepsidacaduin s eaitibn ighied] dettingeutt a8ass

immune functiap seetaditethisnuneisiefieiency mymiird rsenfAHDS) patiengs énlldpeddictpossible donor
organ rejectiQyish S iaab segiRianind Brameloweaioat ZRedphicsmundotderhnes, Bdfeski@). The
effect of AZ%E&‘P&%@BH %vkt@g Qman alloreactive T cell activation and 5 proliferation was

InveStlg?§Ed using i I\\//zlalﬁ%ug'%s%yfe Ia Sentla‘ %uce %(:errlg Qcy 1Qtlﬂ et X& Jn%lblgcggr(?g E&MQ&% from two

nts
um-elatéd donors were co-cu ured mf?‘l esenceﬁr\l\ sence of. an cellular

proliferation 1HESLGRY W§Fﬂt¥§ﬁﬁ8‘(ﬁ&‘?ﬁ%‘r’bgf5ﬁ ér%BW?\Slﬁ\nﬁnure 2 &% ERR P mﬁlblted T
cell proliferattoheipacabaeibedie At HTeFﬁéWF?é?FIWitFPéPPFé‘SGt\?‘a‘IGEdM ASITSAR) REEBFPRmEFand a
maximal inhikition thé 5aieéti Sugfegrdteheitomitich was named A26. The V region sequences of this
graft are shown in Figure 1 (a) and (b) and in SEQ ID NOs: 7 and 9 for the light chain (gL2)
20 and heavy chains (gH2) respectively.

The heavy chain acceptor framework is the human germline sequence VH3 1-3 3-07
with framework 4 coming from this portion of the human JH-region germline JH4. The light
chain acceptor framework is the human germline sequence VK1 2-1 1-02, with framework 4
coming from this portion of the human JK-region germline JK4. The amino acids at positions

25 37,73, 78 and 94 (Kabat numbering) in the heavy chain of SEQ ID NO:9 are donor residues
(from the parent antibody) which were found to be essential for retention of full potency.
Residue 64 within CDRH2 was converted from the donor glutamate to the acceptor lysine
(E64K) to create a molecule with a higher pl, more favourable for ion exchange purification.
The amino acids at positions 64 and 71 (Kabat numbering) in the light chain of SEQ ID NO:7

30 are donor residues which were found to be essential for retention of full potency. Residues 27
and 28 within CDR-L1 were converted from the donor glutamate and aspartate to the acceptor
glutamine (E27Q) and serine (D28S) to create a molecule with a higher pl, more favourable for
ion exchange purification.

The CDRs of this antibody are shown in Figure 1(c) as are the original CDRH2 (SEQ

35 ID NO:20) and CDRL1 (SEQ ID NO:21) which are unmodified. The full-length light and
heavy chains are shown in Figures 1(d) and (f) respectively.

The gL.8 and gH2 genes were redesigned at the DNA level containing codons for both
variable and constant regions optimized for expression in E.coli and expressed in the
pTTOD(Fab’) vector as described above. The DNA sequences encoding the light and heavy

40 chains are shown in Figures 1(k), SEQ ID NO:14 and (m) SEQ ID NO:18 respectively.



10 human MLR were analysed in n MPen scale Discovery (MSD) human cytokine assay to investigate
the effect of A26 Fab'-PEG on cytokine production. A26Fab'-PEGylated patrtially inhibited production of
IFN-y (55% inhibition), 1-13 (50% inhibition) and IL-5 (80% inhibition) in the MLR (data not shown).
Method: Inhibition of the human allogeneic one-way whole PBMC MLR proliferative 15 response by
A26Fab’-PEG. Human PBMCs from two unrelated donors were isolated from whole blood. Cells from
one donor were inactivated by y-irradiation to generaté the stimulator population Cells from the

d f . I ixed
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inhibition reléﬁ?fé%“tﬁé%éﬁé‘ﬁﬂ%ﬁcﬁmg@mﬂﬁI%?W%B@Wﬂﬂd@aﬁg@l’mé(of bid|§§12 FPagent, and is
the combihed@atd. fidwstQudiffe rontaiorvor ipaingags (ayeenceSIETY), besRaniuesgmersidaicylated using

Graphpad Prisan{rjseftyacey Te/0asits) are shawnpn kigureQuak Examniatbs Jetanssdaxoid
response Tetaausdexendifl;Ehdaduces strong T cell specific immune responses in vaccinated

individuals. 'ﬁ%ﬁ&l@ﬁ‘“%@ﬁ%‘%ﬁ%ﬁ'%fﬁ%‘ﬂ (= es to TT challenge can be detected by monitoring
prollferatlon d a}f)to | Wfﬂ%r&g% om PBMC (Bishop etal., 20 . A26Fab’- PEG
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A26Fab’-PEG in human functional assays are summarised in Table 2. The potency of A26Fab-PEG is
similar across all three assays and correlates well with the cell-based affinity measurement of
1.106nM. In these assays, either cellular proliferation and/or production of multiple inflammatory
cytokines was significantly suppressed, demonstrating that 35 A26Fab’-PEGy profoundly inhibits T cell
activation. The Tetanus Toxoid and House Dust Mite assays both measure recall responses by
memory T cells, signifying that A26Fab’-PEG is capable of inhibiting established T cell responses to a
variety of antigens. Table 2 Mean ICco values for A26Fab’-PEG in human functional in vitro assays




Functic_)nal Assay Mean 1Cso (nM) Mean IC50 (ig/ml) 38 Mixed Lymphocyte Reaction - Inhibition
of Proliferation (n = 10) 2.149 0.1877 Tetanus Toxoid -Inhibition of Proliferation (n = 2) 0,845 0.0733
House Dust Mite - Inhibition of IL-13 production (n = 3) 1.23 0.1067
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Ligand capture: Affinipure F(ab’), fragment goat anti-human IgG, F(ab’), fragment specific.
Jackson ImmunoResearch Inc (Pennsylvania, USA) Catalogue number: 109-006-097. Reagent
stored at 4 °C.

Ligand: Antibodies A26 and A26Fab’-PEG, stored at 4°C.

Analyte: Human OX40 extracellular (185 aa) domain fused to the murine IgG2a Fc (232 aa).
(0.5mg/ml, Ancell No 513-020 lot 142805), stored at 4°C.

Regeneration Solution: 40 mM HCI prepared by dilution with distilled water from an 11.6 M
stock solution (BDH, Poole, England. Catalogue number: 101254H).

5 mM NaOH prepared by dilution with distilled water from a 50 mM stock solution. Catalogue
number: BR-1003-58, Biacore AB, Uppsala, Sweden.

Assay Method: The assay format was capture of the antibody by immobilised anti-human
F(ab’), then titration of the human extracellular domain OX40 over the captured surface.

An example of the procedure is given below:

BIA (Biamolecular Interaction Analysis) was performed using a BIAcore 3000
(BIAcore AB). Affinipure F(ab’); Fragment goat anti-human IgG, F(ab’), fragment specific
(Jackson ImmunoResearch) was immobilised on a CMS5 Sensor Chip via amine coupling
chemistry to a capture level of #4000 response units (RUs). HBS-EP buffer (10mM HEPES pH
7.4,0.15 M NaCl, 3 mM EDTA, 0.005 % Surfactant P20, BIAcore AB) was used as the
running buffer with a flow rate of 10 ul/min. A 10 pl injection of Fab’ at 0.5pg/mL or Fab’-
PEG at 50pg/mL was used for capture by the immobilised anti-human IgG-F(ab’),. Human
OX40 was titrated over the captured antibody at various concentrations (25nM to 0.78nM) at a
flow rate of 30 uL/min. The surface was regenerated by a 10 pL injection of 40 mM HCl,
followed by a 5 uL injection of 5 mM NaOH at a flowrate of 10pL/min.

Background subtraction binding curves were analysed using the BIAevaluation software
(version 3.2) following standard procedures. Kinetic parameters were determined from the
fitting algorithm.

The affinity value determined for A26 was in the range 19-45.4pM and A26Fab’-PEG
was in the range 13.7-50.3pM.

The following table shows replicate data for unPEGylated humanised Fab fragment A26
(fab*) and A26 Fab’-PEG Fab fragment (Fab-PEG**), binding human 0X40;

Table 1

Sample ka(1/Ms) Kd(1/s) KD(M) | KD(pM)

Fab* 486+ 1.6E+05 | 1.29+0.07E-05 | 2.96E-11 29.6
Fab-PEG** 476+2.1E+05 | 1.30+046E-05 | 3.13E-11 313

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

Example 3a: Cell-based affinity and ligand-blocking capacity of A26Fab’-PEG
Cell-based affinity




The atopic memory TH2 response to House Dust Mite antigen provides a relevant in vitro assay for
allergic asthma and the data suggests that A26Fab'-PEG may be an effective therapy in this
indication. 0X40 co-stimulation has previously been linked to lung inflammation where it is 5 suggested
to play a critical role in both the differentiation of allergen-specific nave CD4+ T cells into inflammatory
TH2 cells and the recall responses of memory TH2 cells (Wang & Liu, 2007, J. din. Invest, 117 (12),
3655-3657). During allergic inflammation, the innate éfftokine thymic stromal lyphopoietin (TSLP)
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membrane such as membrane convolutions and co-localised proteins may also provide steric
hindrance, limiting the accessibility of 0X40 to A26Fab’-PEG. Consequently, the cell-based
affinity probably represents a closer measurement of the true drug affinity in vivo.
30 Methods: A26Fab’-PEG Binding to human activated CD4*0X40" T Cells.
PBMC were isolated by separation on a Ficoll gradient and activated with 1 png/mL PHA-L for 3
days at 37°C, 5% CO,, 100% humidity. CD4" T cells were isolated by negative selection using
magnetlc beads (CD4" T cell Isolation Kit II for Human; Miltenyi Biotec). Approximately 1.2 x
10” cells were incubated in the presence of antibody (final concentration range 10ug/mL ~
0.0006pug/mL (111nM — 0.0068nM)) for 2 hours on ice. The cells were washed prior to analysis
by flow cytometry using a FACScalibur (Becton Dickinson). Two titration curves were
produced, one with A26Fab’-PEG and a second with gA33 Fab’-PEG as a non-specific binding
control. Linear regression analysis was used to subtract non-specific binding and the specific

binding curve thus generated was analysed by non-linear regression (Graphpad Prism®) to
40 determine Kp.
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Cynomolgus (n = 3) 1.859 Rhesus (n = 1) 1.202 10 NHP PBMC were separated on a Lympholyte (VH
Bio) gradient, activated with Ing/mL PHA-L for 3 days at 37C, 5% CO01, 100% humidity and CD4- T
cells were isolated by negative selection using magnetic beads (CD4+ T cell Isolation Kit Il for
non-human primate; MiltenyiBiotec). Affinities were measured as described in Example 3a (Figure 3).
15 Example 7: Efficacy study in the Cynomolgus monkey CIA model Rationale for study and study
design Cynomolgus collagen mduced arthritis is>a standard model used to profile potential
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immunisatioRi(A26%d)pehimal$ GéodeihgeA 26, FE 4P G eprior 1t séddritd 45 tharalrgsegiorniizeda26)
and animals|yegRiving ARecFab RER iR firstiand sedandiimtusisations (AR64R6)idBarsdre
medians treaim et A0 X (O BERISS & AONBBIOFHARunology, 100, 289-299), using whole peripheral
blood mononuclear cells (PBMCs) from two unrelated donors. Donor T cells are activated
through recognition of allogeneic major histocompatibility complex (MHC) antigens on
30 unrelated donor stimulator PBMCs, resulting in cellular proliferation and cytokine production
(Lukacs et al, 1993, Am J Pathology, 143, 1179-1188). T lymphocyte alloreaction has been
shown to be driven by both the allogeneic MHC antigen and bound peptide (Sherman ez al,
1993, Annu. Rev. Immunol, 11, 385-402), suggesting an MLR response may be against both
stimulator allogeneic MHC antigens and bound peptides. The magnitude of an MLR response
35 correlates with the degree of MHC mis-matching between the responder-stimulator pair
(Forrester ef al., 2004, Coreal Transplantation: An Immunological Guide to the Clinical
Problem, Imperial College Press, 66-67). An MLR response results in the proliferation of cells
from the responding donor and the production of both Tyl (IL-2, IFN-y and TNF-¢) and Ty2
(IL-4, IL-5, IL-10 and IL-13) T cell derived cytokines. The exact cytokine profile in an MLR is
40 thought to be specific to the responder-stimulator pairing (Jordan e al, 2002, J. Immunol.
Methods, 260, 1-14). MLR assays have been used widely in research to study T cell activation
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pathways and screen immunosuppressive drugs, and in clinical settings to assess immune
function in acquired immune deficiency syndrome (AIDS) patients and predict possible donor
organ rejection in transplant recipients (Bromelow et al,, 2001, J. Immunol. Methods, 247, 1-8).
The effect of A26Fab’-PEG on in vitro human alloreactive T cell activation and
5 proliferation was investigated using an MLR assay essentially as described by O’Flaherty et al,
2000. PBMCs from two unrelated donors were co-cultured in the presence and absence of
A26Fab’-PEG and cellular proliferation measured by *H-thymdine incorporation. As shown in
figure 5, A26 Fab’-PEG inhibited T cell proliferation in a dose dependent manner with an ICsq
value of 2.149nM (0.1877ug/mL) and a maximal inhibition of 57%. Supernatents from the
10 human MLR were analysed in a Meso Scale Discovery (MSD) human cytokine assay to
investigate the effect of A26 Fab’-PEG on cytokine production. A26Fab’-PEGylated partially
inhibited production of IFN-y (55% inhibition), IL-13 (50% inhibition) and IL-5 (80%
inhibition) in the MLR (data not shown).
Method: Inhibition of the human allogeneic one-way whole PBMC MLR proliferative
15 response by A26Fab’-PEG. Human PBMCs from two unrelated donors were isolated from
whole blood. Cells from one donor were inactivated by v-irradiation to generate the stimulator
population. Cells from the remaining donor formed the responder population. Stimulator and
responder populations were mixed at a 1:1 ratio (1x10° cells/donor) and cultured in the presence
A26Fab’-PEG (Ing-100ug/mL) for 6 days. A33 Fab’-PEG (in-house reagent) was utilized as a
20 control reagent. Cellular proliferation was measured at day 6 by 3H-thymidine: Incorporation
(0.5uCi/well). Data is displayed as percentage 'inhibition relative to the responder plus
stimulator response in the absence of biologic reagent, and is the combined data from 10
different donor pairings (mean + SEM). ICs, values were calculated using Graphpad Prism®
software. The results are shown in Figure 5.
25 Example 4b: Tetanus toxoid response
Tetanus toxoid (TT) induces strong T cell specific immune responses in vaccinated individuals.
In vitro, antigen-specific recall responses to TT challenge can be detected by monitoring
proliferation and cytokine production (Ty1 & Ty2) from PBMC (Bishop et al., 2005). A26Fab’-
PEG inhibited proliferation and IL-5, IL-13, IFN-y and TNF-o production (data not shown) in a
30 dose-dependent manner, with maximal inhibition of proliferation reaching 38%. ICs, values for
inhibition of proliferation, calculated for 2 donors, were 0.58nM (0.051pg/mL) and 1.11nM
(0.097ug/mL). Fig. 6 shows the A26Fab’-PEG proliferation inhibition curve for 1 donor.
Method: A26 Fab’-PEG inhibits proliferation of PBMC exposed to Tetanus Toxoid.
PBMC were isolated by separation on a Ficoll gradient and exposed to 1ug/mL Tetanus Toxoid
35 (Calbiochem) in the presence of A26Fab’-PEG (concentration range Sug/mL to 0.001pug/mL) in
a final volume of 200uL per well in a 96-well round-bottomed plate. After 5 days incubation at
37°C, 5% CO,, 100% humidity, cell proliferation was measured by incorporation of °H
thymidine (0.5uCi/well) into actively dividing cells. Results from a single representative donor
are presented, ICso values were calculated using Graphpad Prism® software.
40 Example 4c: House dust mite response



20 first immunisation, Ac A26 animals received A26 Fab'-PEG prior to second inununisation and A26
A26 animals received A26 Fab'-PEG prior to first and second immunisations. Means s.e.m., *p<0.05,
**pn<0.01 Wilcoxin's test. Method Figure 11: Reduction in total histological score in cynomolgus CIA by
A26Fab'- 25 PEG. Data shows total histological scores (incorporating degeneration of cartilage and
bone, fibrosis, granulation tissue and hype-minsiq) for individual animals at termination of the study.
Ac Ac animals received acetate buffer vehicle, A26 At animals received A26 Fab'-PEG prior to first
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levels of the regulatory cytokine IL-10 (figure 8).

Method Figure 7: A26Fab’-PEG inhibits IL-13 production from PBMC exposed to

Dermatophagoides pteronyssinus allergenic extract. PBMC were isolated from allergic

15 volunteers by separation on a Ficoll gradient. Purified PBMC were exposed to 25ug/mL
Dermatophagoides pteronyssinus allergenic extract (Greer) in the presence of test antibody
(concentration range 10ug/mL to 0.0005ug/mL) in a final volume of 200uL per well in a 96-
well round-bottomed plate. After 6 days incubation at 37°C, 5% CO,, 100% humidity,
supernatants were harvested and assayed for IL-13 content by ELISA (Biosource). The graph

20 represents pooled data from three donors (mean * SEM). ICs, values were calculated using
Graphpad Prism® software,

Method Figure 8: A26Fab’-PEG modulates cytokine production from PBMC exposed to
Dermatophagoides pteronyssinus allergenic extract. PBMC were isolated from allergic
volunteers by separation on a Ficoll gradient. Purified PBMC were exposed fo 25ug/mL

25 Dermatophagoides pteronyssinus allergenic extract (Greer) in the presence of 10pg/mL
A26Fab’-PEG (114nM) or control (TN3 Fab’-PEG) in a final volume of 200pL per well in a
96-well round-bottomed plate. After 6 days incubation at 37°C, 5% CO,, 100% humidity,
supernatants were harvested and assayed for cytokine content using a multi-spot assay (MSD).
The graphs represent pooled data from three donors (mean + SEM).

30 Summary
The ICs values for A26Fab’-PEG in human functional assays are summarised in Table 2. The
potency of A26Fab-PEG is similar across all three assays and correlates well with the cell-
based affinity measurement of 1.106nM. In these assays, either cellular proliferation and/or
production of multiple inflammatory cytokines was significantly suppressed, demonstrating that

35 A26Fab’-PEGy profoundly inhibits T cell activation. The Tetanus Toxoid and House Dust Mite
assays both measure recall responses by memory T cells, signifying that A26Fab’-PEG is
capable of inhibiting established T cell responses to a variety of antigens.

Table 2 Mean ICs values for A26Fab’-PEG in human functional in vitro assays

Functional Assay Mean ICs Mean 1Cs
(nM) (ng/ml)




<210> 2 <211> 17 <212> PRT <213> Atrtificial <220> <223> CDRH2 <400> 2 Ser lle Ser Pro Ser Gly
Gly Leu Thr Tyr Tyr Arg Asp Ser Val Lys 151015 Gly <210> 3 <211> 8 <212> PRT <213> Artificial
<220> <223> CDRH3 <400> 3 Gly Gly Glu Gly lle Phe Asp Tyr 15 43
CELLOOO5_SEQUENCE_TXT_FILE <211> 11 <212> PRT <213> Atrtificial <220>

38
Mixed Lymphocyte Reaction - 2.149 0.1877
Inhibition of Proliferation (n = 10)
Tetanus Toxoid - Inhibition 0.845 0.0733
of Proliferation (n = 2)
House Dust Mite - 1.23 0.1067
Inhibition of IL-13 production (n = 3)

The atopic memory T2 response to House Dust Mite antigen provides a relevant in vitro assay
for allergic asthma and the data suggests that A26Fab’-PEG may be an effective therapy in this
indication. OX40 co-stimulation has previously been linked to lung inflammation where it is
5 suggested to play a critical role in both the differentiation of allergen-specific naive CD4" T
cells into inflammatory Ty2 cells and the recall responses of memory Ty2 cells (Wang & Liu,
2007, J. Clin. Invest, 117 (12), 3655-3657). During allergic inflammation, the innate cytokine
thymic stromal lyphopoietin (TSLP) produced by stressed epithelial cells drives maturation of
human dendritic cells and induces expression of OX40L. OX40L functions to promote Ty2
10 polarisation of CD4" T cells with an inflammatory phenotype of enhanced TNF-a but no 1L-10
production (Ito et a/, 2005, J. Exp. Med, 202 (9), 1213-1223). In the HDM response, A26 Fab’-
PEG potently inhibited the classic Ty2 cytokines IL-13, IL-5 and IL-4 as well as TNF-c.
Furthermore, in two out of four allergic donors A26Fab’-PEG enhanced IL-10 production.
Thus, A26Fab’-PEG may have the capacity not only to inhibit allergic responses but also to
15 modulate them towards a regulatory phenotype.
Example 5:
A26Fab’-PEG inhibits CD4+ & CD8+ T cell proliferation in a Hu-SCID model.
The Hu-SCID model involves reconstitution of SCID mice with human PBMCs which then
elicit a strong xenogeneic response against the host mouse. This response is tracked by the

20 proliferation of human T cells in the mouse. Using experimentally determined data on the PK of
A26Fab’-PEG a dosing regime was designed which resulted in steady state plasma
concentrations of 8, 23 and 34pg/ml A26Fab’-PEG. The data in Figure 9 demonstrates that
CD4" and CD8" T cells are profoundly inhibited by maintaining steady state plasma levels of
A26Fab’-PEG at 8, 23 and 34 pug/ml.

25 Method: A26Fab’-PEG inhibits CD4+ and CD8+ T cell proliferation in a Hu-SCID model.
Mice were given a s.c. loading dose of 0.825, 2.475 or 8.25 mg/kg on day -2 and then daily s.c.
maintenance doses of 0.25, 0.75 or 2.5 mg/kg respectively. Mice are depleted of NK cells by
dosing with TMB1 one day prior to transfer of eight million human PBMCs into the peritoneal
cavity on day 0. The experiment is then terminated on day 14 and blood, peritoneal lavage fluid

30 and spleen homogenate are analysed for CD4" & CDS8" cells. Day 14 mice were killed by
cervical dislocation & bled by cardiac puncture. The number of human CD4" & CDS8" cells was
then determined by FACS analysis. Data (n=10) is expressed as means + SEM. The decrease in
CD4" & CD8 cells in the blood after administration of A26Fab’-PEG is shown in Figure 9.
Example 6: Cross-reactivity of A26Fab’-PEG with non-human primate OX40




<223> CDRL1 <400> 4 Arg Ala Thr GIn Ser lle Tyr Asn Ala Leu Ala 1510 <210> 5 <211> 7 <212>
PRT <213> Atrtificial <220> <223> CDRL2 <400> 5 Asn Ala Asn Thr Leu His Thr 15 <210> 6 <211> 9
<212> PRT <213> Artificial <220> <223> CDRL3 <400> 6 GIn GIn Tyr Tyr Asp Tyr Pro Leu Thr 15
<210> 7 <211> 108 <212> PRT <213> Artificial <220> <223> Light Chain variable region of antibody

A26 <400> 7
39

To validate use of A26Fab’-PEG in non-human primate (NHP) disease models and pre-clinical
toxicology, its relative affinity and functional potency were compared on human & NHP cells.
Cell-based Affinity on NHP Cells
Cynomolgus or rhesus CD4" T cells were isolated from peripheral blood and activated to

5 express high levels of OX40. The affinity of A26Fab’-PEG was measured by non-linear
regression analysis of equilibrium binding curves as shown in Figure 3. A26Fab’-PEG showed
a less than 2-fold drop off in affinity for cynomolgus or rhesus CD4" T cells as compared to
human, indicating it is highly cross-reactive (Table 3).
Table 3 Cell-based affinity comparison of A26Fab’-PEG on human and NHP cells.

A26 Fab’-PEG Kp (nM)

Human (n = 3) 1.106
Cynomolgus (7 = 3) 1.859

Rhesus (n =1) 1.202

10
NHP PBMC were separated on a Lympholyte (VH Bio) gradient, activated with 1pg/mL PHA-
L for 3 days at 37°C, 5% CO,, 100% humidity and CD4" T cells were isolated by negative
selection using magnetic beads (CD4" T cell Isolation Kit II for non-human primate;
MiltenyiBiotec). Affinities were measured as described in Example 3a (Figure 3).

15 Example 7: Efficacy study in the Cynomolgus monkey CIA model

Rationale for study and study design

Cynomolgus collagen-induced arthritis is a standard model used to profile potential anti-
arthritic drugs prior to human experimentation. In our hands, this model responds to treatments
directed against TNFo and 1L-6. These data are consistent with the clinical RA findings with

20 equivalent anti-human therapeutics.

The induction of arthritis in cynomolgus monkeys requires two immunisation steps with
collagen II separated by a period of 3 weeks. Arthritis symptoms (swelling and tenderness of
one or more joints) can be manifest at any time after the second immunisation and were
assessed weekly using an arthritis score. The experiment was run for 11 weeks in total. 0X40

25 is a co-stimulation molecule and so interference with function would be expected to have
effects on the immunisation phases of the model. Three dosing regimes with A26 Fab’-PEG
were evaluated. One group received A26Fab’-PEG (100mg/kg) once only on the day before
first immunisation. A second group received A26 Fab’-PEG (100mg/kg) once only on the day
before the second immunisation and the third group received A26 Fab’-PEG (100mg/kg) one

30 day prior first and second immunisations. A control group of animals received an acetate buffer
vehicle. Disease onset in the vehicle treated group was characterised by serum elevations in the
acute phase proteins C-reactive protein (CRP) and haptoglobin, (biomarkers that are measured
clinically in RA trials). Joint integrity was assessed by x-ray and by histological examination.
Results and conclusion

35 In animals treated with A26Fab’-PEG on the day before first immunisation, arthritis
severity was generally lower than in the vehicle treated group. These differences in arthritis



Asp lle Gin met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly 151015 Asp Arg Val Thr lle Thr Cys
Arg Ala Thr GIn Ser lle Tyr Asn Ala 202530 Leu Ala Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Leu
Leu lle 354045 Tyr Asn Ala Asn Thr Leu His Thr Gly val Pro Ser Arg Phe Ser Ala 505560 44
CELLO005_SEQUENCE_TXT_FILE 65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gin Tyr Tyr Asp
Tyr Pro Leu 859095 Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys Arg 100105 <210> 8 <211> 324
<212> DNA <213> Artificial <220> <223> DNA <408> 8 gatatccaga
score were statistically significant on days 49, 63 and 76. Figure 10 shows an overall summary
of the data for individual animals expressed as area under curve for clinical scores. X ray
assessment of bone erosion to joints was also reduced (Table 4) as were histopathological
changes (Figure 11). Concentrations of CRP and haptoglobin tended to be lower than in the
5 control group. Similar results were obtained for the group of animals dosed with A26Fab’-PEG
one day prior to first immunisation and one day prior to second immunisation. However, there
was no convincing anti arthritic effect observed in animals receiving A26Fab’-PEG once only
on the day before second immunisation. These data show an anti arthritic effect of anti 0X40
treatment in cynomolgus CIA and demonstrate the importance of OX40 to the initiation of the
10 pathogenic immune response.
Figure 10: Inhibition of arthritis score by A26 Fab’-PEG in cynomolgus CIA. Data shows
individual animal area under the curve (AUC) for clinical score data for control animals
receiving acetate buffer prior to first and second immunisations (Ac Ac), animals receiving
prior to first immunisation (A26 Ac), animals receiving A26 Fab’-PEG prior to second
15 immunisation (Ac A26) and animals receiving A26 Fab’-PEG prior to first and second
immunisations (A26 A26). Bars are medians

Table 4 Effects of A26 Fab’-PEG treatment on x-ray scores of bone erosion

20

25

30

Group Day

0 35 76
Ac Ac 0 39217 248359
A26 Ac 0 03+03 7.6 £3.9*
Ac A26 0 94+45 17.9+£5.9
A26 A26 0 0.9x£07 5.3 +4.8%*

Ac Ac animals received acetate buffer vehicle, A26 Ac animals received A26Fab’-PEG prior to
first immunisation, Ac A26 animals received A26 Fab’-PEG prior to second immunisation and
A26 A26 animals received A26 Fab’-PEG prior to first and second immunisations. Means *
s.e.m., *p<0.05, **p<0.01 Wilcoxin’s test.

Method Figure 11: Reduction in total histological score in cynomolgus CIA by A26Fab'-
PEG. Data shows total histological scores (incorporating degeneration of cartilage and bone,
fibrosis, granulation tissue and hyperplasia) for individual animals at termination of the study.
Ac Ac animals received acetate buffer vehicle, A26 Ac animals received A26 Fab’-PEG prior
to first immunisation, Ac A26 animals received A26Fab’-PEG prior to 2nd immunisation &
A26A26 animals received A26 Fab'-PEG prior to 1% & 2" immunisations. Bars are medians.

It will of course be understood that the present invention has been described by way of example
only, is in no way meant to be limiting, and that modifications of detail can be made within the
scope of the claims hereinafter. Preferred features of each embodiment of the invention are as
for each of the other embodiments mutatis mutandis. All publications, including but not limited
to patents and patent applications, cited in this specification are herein incorporated by



attacctgtc ggtaaagcgc cgtttctctg gaagatttcg ggtaccaaag encoding Li tgacccagag gtgcaaccca
caaaactcct cgtctggttc cgacctacta ttgagatcaa ght chain variable region of antibody A26 tccaagcagt
ctctcecgeca gegtaggega tegtgtgact gagcatctac aacgctctgg cttggtatca gcagaaaccg gatctacaac
gcgaacactc tgcataccgg tgttccgtct tggtacggac tctactctga ccatctccte tctgcagecg ctgccagcag tactacgatt
acccactgac gtttggtggt acgt <210> 9 <211> 117 <212> PRT <213> Artificial <220> <223> Heavy chain
variable region of antibody A26 <400> 9 Glu Val GitLeu Vval Glu Ser Gly Gly Gly Leu Val Gin Pro Gly

Cly 151015 Sl hew AR e Rl Alaitlacne sy RbecHNy RiteiThuibsn] a0ha0 Gy lle His Trp
lle Arg GIn Ala Pro G%f%lé_% uT gt@gghSer lle Ser Pro Ser Gly Gly Leu Thr Tyr

s Gly Leu Glu Trp val,3540
Tyr Arg Asplggwgﬁt E(g Ir_é}/;lsc %ﬁ?fr‘ﬁ?ga%%g%rémg er Arg Asp AS Ala Lys Asn Ser Pro Tyr



65707580 Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys 859095 Ala Thr Gly Gly
Glu Gly lle Phe Asp Tyr Trp Gly Gin Gly Thr Leu 245 CELLO005 _SEQUENCE_TxT_FILE 100105110
val Thr Val Ser Ser 115 <210> 10 <211> 351 <212> DNA <213> Atrtificial <220> <223> DNA encoding
Heavy chain variable region of antibody A26 <400> 10 gaggttcagc tggtcgagtc tggaggcggg cttgtccagce
ctggagggag cctgegtctc60 tcttgtgca mﬁ@ggﬁi NEcd aadtalcggta tccactggat tcgtcaggcal20
ccaggtaaag gtctggaatg ggtagcctct %‘E QH&REE t'c{é ct gacgtactac180 cgtgactctg tcaaaggtcg tttcaccatc
tctcgtgatpacgegmaaancicieegtac240 ctgcagatga actctctgeg tgcagaagat accgcagtgt actactgege
tactggtggt300 }\% gabt“actg gggtcagggt accctggtaa ctgtctcgag ¢351 <210> 11 <211> 214

<212> PRT < PL f._q:_la Andrew
SHAW, Stevan

SHPEKTOR, Dianha

ZHANG, Yi
<120> Antibody molecules having specificity for human 0x40
<130> G0088-wo01

<150> USs61,/153038
<151> 2009-02-17

<160> 23

<170> PatentIn version 3.5
<210> 1

<211> 5

<212> PRT

<213> Artificial

<220>
<223> CDRH1

<400> 1
Asn Tyr Gly Ile His
1 5

<210> 2

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDRH2

<400> 2
Ser Ile Ser Pro Ser Gly Gly Leu Thr Tyr Tyr Arg Asp Ser val Lys
1 5 10 15

Gly

<210> 3

<211> 8

<212> PRT

<213> Artificial

<220>
<223> CDRH3

<400> 3

Gly Gly Glu Gly Ile Phe Asp Tyr
1 5

<210> 4



<220> <223> Light chain of antibody A26 <400> 11 Asp lle Gin met Thr Gin Ser Pro Ser Ser Leu Ser
Ala Ser val Gly 151015 Asp Arg Val Thr lle Thr Cy&3Arg Ala Thr Gin Ser lle Tyr Asn Ala 202530 Leu
Ala Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle 354045 Tyr Asn Ala Asn Thr Leu His Thr
Gly val Pro Ser Arg Phe Ser Ala 505560 Ser Gly Ser Gly Thr Asp Ser Thr Leu Thr lle Ser Ser Leu Gin
Pro 65707580 Glu Asp Phe Ala Thr Tt TY0 Gy S QN SIR-TYT TRE¥LAsp Tyr Pro Leu 859095 Thr Phe Gly
Gly Glfy%ﬂi L)&yal Glu lle Lys Arg Thr val Ala Ala 100105110 Pro Ser Val Phe lle Phe Pro Pro Ser
Asp GHaGn LetcliysSer Gly 46 CELLO005 _SEQUENCE_TXT_FILE 115120125 Thr Ala Ser Val Val
Cys Lgyzlogu Asn Asn Phe Tyr Pro Arg Glu Ala 130135140

<223> CDRL1
<400> 4

Arg Ala Thr GIn Ser Ile Tyr Asn Ala Leu Ala
1 5 10

<210> 5

<211> 7

<212> PRT

<213> Artificial

<220>
<223> CDRL2

<400> 5

Asn Ala Asn Thr Leu His Thr
1 5

<210> 6

<211> 9

<212> PRT

<213> Artificial

<220>
<223> CDRL3

<400> 6
Gln GIn Tyr Tyr Asp Tyr Pro Leu Thr
1 5

<210> 7

<211> 108

<212> PRT

<213> Artificial

<220>
<223> Light chain variable region of antibody A26

<400> 7

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr ITe Thr Cys Arg Ala Thr Gln Ser Ile Tyr Asn Ala
20 25 30

Leu Ala Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Asn Ala Asn Thr Leu His Thr Gly val Pro Ser Arg Phe Ser Ala
50 55 60

Ser Gly Ser Gly Thr Asp Ser Thr Leu Thr Ile Ser Ser Leu GIn Pro



Lys Val Gin Trp Lys Val Asp Asn Ala Leu GIn Ser Gly Asn Ser GIn 145150155160 Glu Ser Val Thr Glu
Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 165170175 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
Glu Lys His Lys Val Tyr 180185190 Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro Val Thr Lys Ser
195200205 Phe Asn Arg Gly Glu Cys 210 <210> 12 <211> 235 <212> PRT <213> Artificial <220>
<223> Light chain of antibody A26 inCRIdPRPSIFrAUENGRSIEE-EAI0D> 12 Met Lys Lys Thr Ala lle Ala lle
Ala V&Ala Leu Ala Gly Phe MNa 151015 Thr Val Ald Gin Ala ASp lle GIn M& Thr GIn Ser Pro Ser Ser
Leu 202530 Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Arg Ala Thr GIn 354045 Ser lle Tyr Asn
Ala LEU AIASPrE g G gm Ty§ Bys GIysL§S m@gsosvs'emr Asp Tyr Bro Leu

Thr phe Gly Gg% Gly Thr Lys val Glu ITe Lys Arg
1

105
<210> 8
<211> 324
<212> DNA
<213> Artificial
<220>
<223> DNA encoding Light chain variable region of antibody A26
<400> 8
gatatccaga tgacccagag tccaagcagt ctctccgcca gcgtaggcga tcgtgtgact 60
attacctgtc gtgcaaccca gagcatctac aacgctctgg cttggtatca gcagaaaccg 120
ggtaaagcgc caaaactcct gatctacaac gcgaacactc tgcataccgg tgttccgtct 180
cgtttctctg cgtctggttc tggtacggac tctactctga ccatctcctc tctgcagccg 240
gaagatttcg cgacctacta ctgccagcag tactacgatt acccactgac gtttggtggt 300
ggtaccaaag ttgagatcaa acgt 324
<210> 9
<211> 117
<212> PRT
<213> Artificial
<220>
<223> Heavy chain variable region of antibody A26
<400> 9
Glu val GIn Leu val Glu ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asn Tyr
20 25 30
Gly Ile His Trp Ile Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
Ala Ser Ile Ser Pro Ser Gly Gly Leu Thr Tyr Tyr Arg Asp Ser val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ala Lys Asn Ser Pro Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Thr Gly Gly Glu Gly ITe Phe Asp Tyr Trp Gly GIn Gly Thr Leu



Pro Lys Leu Leu lle Tyr Asn Ala Asn Thr Leu His Qr Gly Val Pro 65707580 Ser Arg Phe Ser Ala Ser
Gly Ser Gly Thr Asp Ser Thr Leu Thr lle 859095 Sér Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
Gin Gin Tyr 100105110 47 CELLO005_SEQUENCE_TXT_FILE Arg Thr Val Ala Ala Pro Ser Val Phe
lle Phe Pro Pro Ser Asp Glu 130135140 GIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn
Asn Phe 145150155160 Tyr Pro Arg Gh-MQ 3y QNG TXpL1R4 Fal Asp ASP Ala Leu GIn 165170175
Ser Gly Asn Ser Gt Blu Ser val Thr Glu éH'ISASp Ser Lys Asp sérr980185190 Thr Tyr Ser Leu Ser
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 195200205 Lys His Lys val Tyr Ala Cys Glu val Thr His
Gln G}ﬁﬁﬂ_eﬂﬂsqﬁeﬁmmzzo Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 225230235

<210> 10
<211> 351
<212> DNA
<213> Artificial
<220>
<223> DNA encoding Heavy chain variable region of antibody A26
<400> 10
gaggttcagc tggtcgagtc tggaggcggg cttgtccagc ctggagggag cctgcgtctc 60
tcttgtgcag caagcggttt cacgttcacc aactacggta tccactggat tcgtcaggca 120
ccaggtaaag gtctggaatg ggtagcctct atctctccgt ctggtggtct gacgtactac 180
cgtgactctg tcaaaggtcg tttcaccatc tctcgtgatg acgcgaaaaa ctctccgtac 240
ctgcagatga actctctgcg tgcagaagat accgcagtgt actactgcgc tactggtggt 300
gaaggtatct tcgactactg gggtcagggt accctggtaa ctgtctcgag c 351
<210> 11
<211> 214
<212> PRT
<213> Artificial
<220>
<223> Light chain of antibody A26
<400> 11
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15
Asp Arg val Thr ITle Thr Cys Arg Ala Thr Gln Ser Ile Tyr Asn Ala
20 25 30
Leu Ala Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Asn Ala Asn Thr Leu His Thr Gly val Pro Ser Arg Phe Ser Ala
50 55 60
Ser Gly Ser Gly Thr Asp Ser Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln Tyr Tyr Asp Tyr Pro Leu
85 90 95
Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg Thr val Ala Ala
100 105 110
Pro Ser val Phe ITe Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly



<210> 13 <211> 645 <212> DNA <213> Arti <220> <223> DNA <400> 13 gatatccaga attacctgtc
ggtaaagcgc cgtttctctg gaagatticg ggtaccaaag tt§acgaac cecgegtgaag gaatctgtga ctgtccaaag ctgtcttcte
ficial encoding Li tgacccagag gtgcaaccca caaaactcct cgtctggttc cgacctacta ttgagatcaa agctcaaatc
cgaaagtcca ccgaacagga cagactacga cggttaccaa tccaagcagt ctctccgcca gagcatctac aacgctctgg
gatctacaac gcgaacactc tggtacggac tctactOed cif@tiyCagmatiagyatt acgtacggtt gcagctccat tggtactgcet
tctgtcgttt gtgga&%@tc gacaacgcac ctcc%\%%gac tccacctact gaaﬁ%glcaaa gtgtacgctt aagctttaat agaggggagt
gcgtaggcga cttggtatca tgcataccgg ccatctcctc acccactgac ccgtcttcat gectcctgaa tccagtcetgg ctetgtctag
gcgaa f’a(ﬁ;gta%? ofrdtgact ﬁbfégb%é&j' GO t'i‘ﬁ!@c% cBrgtggtggticiictaccy caacttctat
taactctcag caccctgact ccatcagggt <210> 14 <211> 708 <212> DNA <213> Artificial 48

CELLOO0O5 SEqQUENCE_TXT FILE
Lys Val GIn Trp Cys val Asp Asnh Ala Leu GIn Ser Gly Asn Ser Gln

145 150 155 160

Glu ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190

Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 12

<211> 235

<212> PRT

<213> Artificial

<220>
<223> Light chain of antibody A26 including signal sequence

<400> 12
Met Lys Lys Thr Ala Ile Ala Ile Ala val Ala Leu Ala Gly Phe Ala
1 5 10 15

Thr val Ala Gln Ala Asp Ile Gln Met Thr GIn Ser Pro Ser Ser Leu
20 25 30

Ser Ala Ser val Gly Asp Arg val Thr ITe Thr Cys Arg Ala Thr Gln
35 40 45

Ser ITle Tyr Asn Ala Leu Ala Trp Tyr GIn Gln Lys Pro Gly Lys Ala
50 55 60

Pro Lys Leu Leu ITe Tyr Asn Ala Asn Thr Leu His Thr Gly val Pro
65 70 75 80

Ser Arg Phe Ser Ala Ser Gly Ser Gly Thr Asp Ser Thr Leu Thr Ile
85 90 95

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln GIn Tyr
100 105 110

Tyr Asp Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
115 120 125



sequence <400> 14 atgaaaaaga cagctatcgc getgatatce agatgaccea actattacct gtegtgcaac ccgggtaaag
cgccaaaact tctegtttct ctgegtctgg ccggaagatt tcgegaccta ggtggtacca aagttgagat ccgtctgacg aacagctcaa
tatccgcgtg aagcgaaagt caggaatctg tgaccgaaca actctgtcca aagcagacta ggtctgtctt ctccggttac aattgcagtg
gagtccaagc ccagagcatc cctgatctac ttctggtacg ctactgccag caaacgtacg atctggtact ccagtggaaa
ggactccaaa cgagaaacac caaaagcttt gectfftigsagiitetecdxachilcfctc aacgcgaaca gactctactc
cagtaGlasarAHICROGE IGHGIHFY ginoacAacHHastecaRetnaAaiglacd-aRladapggy gittcgctac
ccagcgtaggggcttggta ctctgcatac tgaccatctc attacccact datecgtctt tttgcctcct cactccagtc actctetgte
cttgcgaagt agtgttaa cgtagcgcaa cgatcgtgtg tcagcagaaa cggtgttccg ctctctgcag gacgtttggt catctttcca
gaacagpitq tgotaactst Fageacerty Aagceatcad 1 <edDx S fl e @28 Rl R T <213> Artificial <220>
<223>l#eavy chain of antiboth0A26 <400> 15 Glu abGin Leu Val Glu Set@ly Gly Gly Leu Val Gin
Pro Gly Gly 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr ASn Tyr

Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn
165 170 175

Ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln

Asp Ser Lys Asp Ser
180 185 1

90

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser

Lys Ala Asp Tyr Glu
195 200 205

Lys His Glu val Thr His

210

Lys val Tyr Ala Cys
215

Gln Gly Leu Ser Ser
220

Pro val
225

Thr Lys Ser Phe Asn
230

Arg Gly Glu cCys
235

<210>
<211>
<212>
<213>

<220>
<223> DNA

<400> 13

13

645

DNA
Artificial

encoding Light chain of antibody A26

60

gatatccaga
attacctgtc
ggtaaagcgc
cgtttctctg
gaagatttcg
ggtaccaaag
tctgacgaac
ccgcgtgaag
gaatctgtga
ctgtccaaag
ctgtcttctc
<210>
<211>
<212>
<213>

<220>
<223>

14
708
DNA
Arti

tgacccagag
gtgcaaccca
caaaactcct
cgtctggttc
cgacctacta
ttgagatcaa
agctcaaatc
cgaaagtcca
ccgaacagga
cagactacga

cggttaccaa

ficial

tccaagcagt
gagcatctac
gatctacaac
tggtacggac
ctgccagcag
acgtacggtt
tggtactgct
gtggaaagtc
ctccaaagac
gaaacacaaa

aagctttaat

ctctccgceca
aacgctctgg
gcgaacactc
tctactctga
tactacgatt
gcagctccat
tctgtcgttt
gacaacgcac
tccacctact
gtgtacgctt

agaggggagt

DNA encoding Light chain of antibody

gcgtaggcga
cttggtatca
tgcataccgg
ccatctcctc
acccactgac
ccgtcttcat
gcctcctgaa
tccagtctgg
ctctgtctag
gcgaagttac

gttaa

tcgtgtgact
gcagaaaccg
tgttccgtct
tctgcagccg
gtttggtggt
ctttccaccg
caacttctat
taactctcag
caccctgact

ccatcagggt

A26 including signal

120
180
240
300
360
420
480
540
600
645



202530 Gly lle His Trp lle Arg GIn Ala Pro Gly Lyg Gly Leu Glu Trp Val 354045 Ala Ser lle Ser Pro Ser
Gly Gly Leu Thr Tyr Tyr Arg ASp Ser Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asp Ala Lys
ASn Ser Pro Tyr 65707580 Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Thr Gly Gly Glu Gly Ile Phe Asp Tyr Trp Gly Gin Gly Thr Leu 100105110 val Thr val Ser Ser Ala
Ser Thr Lys Gly Pro Ser val Phe Pro €&+ Q0% 136N CELEDODS5 SEQUENCE_TXT_FILE Ala Pro
Ser Ser Lys Sg{?qll‘ﬁt"%eer Gly Gly Thr Ala Ala Leu Gly Cys 130135140 Leu val Lys Asp Tyr Phe Pro Glu
Pro val4Dios vat Ser Trp ASn Ser 145150155160 Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
Leu Gt BER28%A 79PP5560 G RALEACRI S S ICELIGEF B G VeI AFAPThF AFAPPYI6%3er Ser SEF 180185190

gctgatatcc
actattacct
ccgggtaaag
tctcgtttct
ccggaagatt
ggtggtacca
ccgtctgacg
tatccgcgtg
caggaatctg
actctgtcca
ggtctgtctt
<210>
<211>

<212>
<213>

15
228
PRT
Arti

<220>
<223>

<400>

Heav
15

Glu val Gln
1

Ser Leu Arg

His
35

Gly Ile

Ala Ser Ile

50

Lys Gly Arg

Leu GIn Met

Ala Thr Gly

val
115

val Thr

agatgaccca
gtcgtgcaac
cgccaaaact
ctgcgtctgg
tcgcgaccta
aagttgagat
aacagctcaa
aagcgaaagt
tgaccgaaca
aagcagacta

ctccggttac

ficial

y chain of

Leu
5

Leu Ser

20

Trp Ile

Ser Pro
Thr

Phe

Ser
85

Asn

Glu

Ser

val Glu

cys

Arg

Ser

Ile

70

Leu

Gly

Ala

gagtccaagc
ccagagcatc
cctgatctac
ttctggtacg
ctactgccag
caaacgtacg
atctggtact
ccagtggaaa
ggactccaaa
cgagaaacac

caaaagcttt

antibody A
Ser Gly
Ala

Ala

Ala
40

Gln

Gly
55

Gly
ser Arg
Arg Ala
Phe

Ile

Thr
120

Ser

agtctctccg
tacaacgctc
aacgcgaaca
gactctactc
cagtactacg
gttgcagctc
gcttctgtcg
gtcgacaacg
gactccacct
aaagtgtacg

aatagagggg

26

Gly Gly Leu

10

Ser Phe

25

Gly

Pro Gly Lys

Leu Thr Tyr

Ala
75

Asp Asp

Glu Asp Thr

90

Tyr Trp

Gly Pro

ccagcgtagg
tggcttggta
ctctgcatac
tgaccatctc
attacccact
catccgtctt
tttgcctect
cactccagtc
actctctgtc
cttgcgaagt

agtgttaa

val Gln Pro

Thr
30

Thr Phe

Gly Leu Glu

45

Tyr
60

Arg Asp

Lys Asn Ser

Ala val Tyr

Gly GIn Gly

110

val Phe

125

ser

cgatcgtgtg
tcagcagaaa
cggtgttccg
ctctctgcag
gacgtttggt
catctttcca
gaacaacttc
tggtaactct
tagcaccctg

tacccatcag

Gly
15

Gly

Asn Tyr

Trp val

Ser val

Pro Tyr

80

Tyr
95

cys
Thr

Leu

Pro Leu

120
180
240
300
360
420
480
540
600
660
708



Leu Gly Thr GIn Thr Tyr Ille Cys ASn val ASn His Lys Pro Ser ASn 195200205 Thr Lys Val Asp Lys
Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His 280215220 Thr Cys Ala Ala 225 <210> 16 <211> 248
<212> PRT <213> Atrtificial <220> <223> Heavy chain of antibody A26 including signal sequence
<400> 16 Met Lys Lys Thr Ala lle Ala lle Ala Val Ala Leu Ala Gly Phe Ala 151015 Thr Val Ala GIn Ala
Glu Val GIn Leu Val Glu Ser Gly Gly GWL080520288eN¢al GinPid Gly Gly Ser Leu Arg Leu Ser Cys Ala
Ala Ser Gly Phe 354045 Thr Phe Thr Asn Tyr Gly lle His Trp lle Arg GIn Ala Pro Gly Lys 505560 Gly
Leu G d rprvatlas8er Ules SerrPra iSee Glg1@ I e urfihralyr 857 A#68aTHycpsg Asp Ser val Lys Gly
Arg Phe THEfe Ser Arg Asp ASp18ia 859095 140

Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser
145 150 155 160

Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu GIn Ser
165 170 175

Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser
180 185 190

Leu Gly Thr Gln Thr Tyr ITe Cys Asn val Asn His Lys Pro Ser Asn
195 200 205

Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His
210 215 220

Thr Cys Ala Ala
225

<210> 16

<211> 248

<212> PRT

<213> Artificial

<220>
<223> Heavy chain of antibody A26 including signal sequence

<400> 16
Met Lys Lys Thr Ala Ile Ala Ile Ala val Ala Leu Ala Gly Phe Ala
1 5 10 15

Thr val Ala GIn Ala Glu val GIn Leu val Glu Ser Gly Gly Gly Leu
20 25 30

val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
35 40 45

Thr Phe Thr Asn Tyr Gly Ile His Trp Ile Arg Gln Ala Pro Gly Lys
50 55 60

Gly Leu Glu Trp val Ala Ser Ile Ser Pro Ser Gly Gly Leu Thr Tyr
65 70 75 80

Tyr Arg Asp Ser val Lys Gly Arg Phe Thr ITe Ser Arg Asp Asp Ala
85 90 95

Lys Asn Ser Pro Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr
100 105 110



50 CELLOO05_SEQUENCE_TXT_FILE Ala Val Tyr Tyr Cys Ala Thr Gly Gly Glu Gly lle Phe Asp Tyr
Trp 115120125 Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 130135140 Ser Val
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 145150155160 Ala Ala Leu Gly Cys Leu val
Lys Asp Tyr Phe Pro Glu Pro val Thr 165170175 Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His

Thr Phef Pro 1180185190 Ala Val L?#@%n—@%ﬁs&ﬁ@ EeuTXyrSaEl eu Ser Ser Val Val Thr 195200205
val Pro Sel’ Ser, $br Yéu &fy i & TS s A‘Sﬁlﬁal?&@ﬁﬁﬁo?ﬁﬂa His Lys Pro Ser Asn Thr

Lys Val Asp Lys Lys Val Glu Pro Lys Ser 225230235240 Cys Asp Lys Thr HiS Thr Cys Ala 245 <210>

1r<2tig %‘i‘ﬁ Gly Thr Leu val

Thr val Ser Ser Ala

135

Ser Thr Lys Gly Pro
140

Thr
160

Ala Thr

150

val Phe Ser Ser

155

Ser Ser Ser

145

Pro Leu Pro Lys Gly Gly

Ala Ala Leu Leu val Phe Pro Glu Pro val Thr

val Ser Trp

Ala val Leu

195

val Pro Ser

210

His
225

Lys Pro

Cys Asp Lys

<210>
<211>
<212>
<213>

17
687
DNA
Arti

<220>
<223>

<400> 17
gaggttcagc

DNA

tcttgtgcag
ccaggtaaag
cgtgactctg
ctgcagatga
gaaggtatct
aaaggtccga
gcactgggtt
ggtgcactga
tccctgtcta
aacgtcaacc

gacaaaaccc

Gly Cys

165

Asn Ser

180

Gln Ser

Ser

Ser

Ser Asn

Gly

Ser

Leu

Thr

Lys

Ala Leu

Gly Leu

200

Gly Thr

Lys val

230

His
245

Thr

ficial

Thr

Cys Ala

Asp Tyr

170

Thr
185

Ser Gly

Tyr Ser Leu

Gln Thr Tyr

Asp Lys

encoding Heavy chain of antibody

tggtcgagtc
caagcggttt
gtctggaatg
tcaaaggtcg
actctctgcg
tcgactactg
gcgttttccc
gcctggtgaa
cctctggtgt
gcgtggttac
acaaaccgtc

atacctgcgc

tggaggcggg
cacgttcacc
ggtagcctct
tttcaccatc
tgcagaagat
gggtcagggt
actggctccg
agactacttc
tcacaccttt
cgttccgtct
caacacgaaa

tgcgtaa

cttgtccagc
aactacggta
atctctccgt
tctcgtgatg
accgcagtgt
accctggtaa
agctctaaat
ccagaaccag
ccagcagttc
tcttctctgg

gtggacaaaa

Thr
190

val His

Ser val

205

Ser

Ile
220

Cys Asn

val Glu Pro

A26

ctggagggag
tccactggat
ctggtggtct
acgcgaaaaa
actactgcgc
ctgtctcgag
ccacctctgg
ttaccgtgtc
tgcagtcttc
gtactcagac

aagtcgagcc

175

Phe Pro

val Thr
val

Asn

Ser
240

Lys

cctgecgtctc
tcgtcaggca
gacgtactac
ctctccgtac
tactggtggt
cgcttctacc
tggtacggct
ttggaactct
tggtctgtac
ctacatctgc

gaaatcctgt

60
120
180
240
300
360
420
480
540
600
660
687



<212> DNA <213> Artificial <220> <223> DNA encoding Heavy chain of antibody A26 tcttgtgcag
ccaggtaaag cgtgactctg ctgcagatga gaaggtatct aadggtccga gcactgggtt ggtgcactga tccctgtcta
aacgtcaacc gacaaaaccc caagcggttt gtctggaatg tcaaaggtcg actctctgeg tcgactactg gegttttcce gectggtgaa
cctctggtgt gegtggttac acaaaccgtc atacctgcge cacgttcacc ggtagcectct tttcaccatc tgcagaagat gggtcagggt
actggctccg agactacttc tcacaccttt cgttéddic? ¥HacaQyaNartgogiabl ldactacggta atctcteegt tctcgtgatg
accgcagtgt accctggtaa agctctaaat ccagaaccag ccagcagttc tcttctctgg gtggacaaaa tccactggat ctggtggtct
acgcgaznea argactgcgc ctgtctcgag ccacctctgg ttaccgtgtc tgcagtcttc gtactcagac aagtcgagec tcgtcaggca
gtac tactggtggt cgcttctacc tggtacggct ttggaactct tggtctgtac ctacatctgc gaaatcctgt 51

gacgtéé%ctét
CELLQ S

ENGE TXT FILE <210> 18

§§§g§ DNA encoding Heavy chain of antibody A26 including signal
sequence
<400> 18
atgaagaaga ctgctatagc aattgcagtg gcgctagctg gtttcgccac cgtggcgcaa 60
gctgaggttc agctggtcga gtctggaggc gggcttgtcc agcctggagg gagcctgcgt 120
ctctcttgtg cagcaagcgg tttcacgttc accaactacg gtatccactg gattcgtcag 180
gcaccaggta aaggtctgga atgggtagcc tctatctctc cgtctggtgg tctgacgtac 240
taccgtgact ctgtcaaagg tcgtttcacc atctctcgtg atgacgcgaa aaactctccg 300
tacctgcaga tgaactctct gcgtgcagaa gataccgcag tgtactactg cgctactggt 360
ggtgaaggta tcttcgacta ctggggtcag ggtaccctgg taactgtctc gagcgcttct 420
accaaaggtc cgagcgtttt cccactggct ccgagctcta aatccacctc tggtggtacg 480
gctgcactgg gttgcctggt gaaagactac ttcccagaac cagttaccgt gtcttggaac 540
tctggtgcac tgacctctgg tgttcacacc tttccagcag ttctgcagtc ttctggtctg 600
tactccctgt ctagcgtggt taccgttccg tcttcttctc tgggtactca gacctacatc 660
tgcaacgtca accacaaacc gtccaacacg aaagtggaca aaaaagtcga gccgaaatcc 720
tgtgacaaaa cccatacctg cgctgcgtaa 750
<210> 19
<211> 1459
<212> DNA
<213> Artificial
<220>
<223> DNA encoding heavy and 1light chain of antibody A26 including
intergenic sequence IGS2
<400> 19
atgaaaaaga cagctatcgc aattgcagtg gccttggctg gtttcgctac cgtagcgcaa 60
gctgatatcc agatgaccca gagtccaagc agtctctccg ccagcgtagg cgatcgtgtg 120
actattacct gtcgtgcaac ccagagcatc tacaacgctc tggcttggta tcagcagaaa 180
ccgggtaaag cgccaaaact cctgatctac aacgcgaaca ctctgcatac cggtgttccg 240
tctcgtttct ctgcgtctgg ttctggtacg gactctactc tgaccatctc ctctctgcag 300
ccggaagatt tcgcgaccta ctactgccag cagtactacg attacccact gacgtttggt 360
ggtggtacca aagttgagat caaacgtacg gttgcagctc catccgtctt catctttcca 420
ccgtctgacg aacagctcaa atctggtact gcttctgtcg tttgcctcct gaacaacttc 480
tatccgcgtg aagcgaaagt ccagtggaaa gtcgacaacg cactccagtc tggtaactct 540
caggaatctg tgaccgaaca ggactccaaa gactccacct actctctgtc tagcaccctg 600



<211> 750 <212> DNA <213> Avrtificial <220> <223> DNA encoding Heavy chain of antibody A26
including signal sequence  gctgaggttc ctctcttgfgcaccaggta taccgtgact tacctgcaga ggtgaaggta
accaaaggtc gctgcactgg tctggtgcac tactcectgt tgcaacgtca tgtgacaaaa agctggtcga cagcaagcgg
aaggtctgga ctgtcaaagg tgaactctct tcttcgacta cgagcgtttt gttgcctggt tgacctctgg ctagcgtggt accacaaacc
cccatacctg gtctggaggc tttcacgttc atg§gta§ee icqabadeydgthdaljda ctggggtcag cccactgget gaaagactac

tottcacace taecalioeg atreracacy sacldegtaa, gagatiolec accaactacd ietalctels glctetegig gataccgeag

ggtaccctgg ccgagctcta ttcccagaac tttccageag tcitcttctc aaagtggaca agectggagg gtatccactg cgtctggtgg

atgacGEGaAAERAEI&E RHCRCIRABOCALEIARARIRRIN REMEGRRyJeRRIBA%R4aaagtcdd gagectgcegt
gaticgtere dEigRa0RG gaRAlGH ¢Y S0 BREsOEitd @@99&%@9@‘@{%% &ictggtctgygacctacatc
gccgaaatcc <210> 19 <211> 1459 <212> DNA <213> Artificial
gctggtcgag tctggaggcg ggcttgtcca gcctggaggg agcctgcgtc tctcttgtgce 840
agcaagcggt ttcacgttca ccaactacgg tatccactgg attcgtcagg caccaggtaa 900
aggtctggaa tgggtagcct ctatctctcc gtctggtggt ctgacgtact accgtgactc 960
tgtcaaaggt cgtttcacca tctctcgtga tgacgcgaaa aactctccgt acctgcagat 1020
gaactctctg cgtgcagaag ataccgcagt gtactactgc gctactggtg gtgaaggtat 1080
cttcgactac tggggtcagg gtaccctggt aactgtctcg agcgcttcta ccaaaggtcc 1140
gagcgttttc ccactggctc cgagctctaa atccacctct ggtggtacgg ctgcactggg 1200
ttgcctggtg aaagactact tcccagaacc agttaccgtg tcttggaact ctggtgcact 1260
gacctctggt gttcacacct ttccagcagt tctgcagtct tctggtctgt actccctgtc 1320
tagcgtggtt accgttccgt cttcttctct gggtactcag acctacatct gcaacgtcaa 1380
ccacaaaccg tccaacacga aagtggacaa aaaagtcgag ccgaaatcct gtgacaaaac 1440
ccatacctgc gctgcgtaa 1459
<210> 20
<211> 17
<212> PRT
<213> Artificial

<220>
<223> CDRH2

<400> 20

Ser Ile Ser Pro Ser Gly Gly Leu Thr Tyr Tyr Arg Asp Ser val Glu
1 5 10 15

Gly

<210> 21

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDRL1

<400> 21

Arg Ala Thr Glu Asp Ile Tyr Asn Ala Leu Ala
1 5 10

<210> 22

<211> 11

<212> PRT

<213> Artificial



<220> <223> DNA encoding heavy and light chain of antibody A26 including intergenic sequence
IGS2 (gctgatatcc actattacct ccgggtaaag tctcgtﬁ t ccggaagatt ggtggtacca ccgtctgacg tatccgcegtg
caggaatctg agatgaccca gtcgtgcaac cgccaaaact ctgcgtctgg tcgcgaccta aagttgagat aacagctcaa
aagcgaaagt tgaccgaaca gagtccaagc ccagagcatc cctgatctac ttctggtacg ctactgccag caaacgtacg
atctggtact ccagtggaaa ggactccaaa agfictdl00g-tekitd§eicTdachEyaaca gactctactc cagtactacg
gttgcaggeig . gcttctgteg gtcgacaacg gactccacct ccagegtagg tggcttggta ctctgecatac tgaccatcte attacccact
catccgizm3titgdateah cagtccagtc actctctgtc cgatcgtgtg tcagcagaaa cggtgttceg ctctctgcag gacgtttggt
catctttggaogaag?acttc tggtaactct tagcaccctg 52 CELLOO00O5_SEQUENCcE_TXT_FILE cgagaaacac
aaagtgtacg cttgcgaagt caaaagcttt aatagagggg agtgttaaaa cgctagctgg tttcgccacc gtggcgcaag
ggcttgicva@octghagdy aguctgegtyccddatacyy siccawtgg attcgtcagg ctatctctee gtctggtggt ctgacgtact
tctctcgtga tgacgcgaaa adctctcegt ataccgcagt gtﬁ%tactgc gctactggtg gtaccctggt aactgtctcg agcgcttcta
cgagctctaa atccacctct ggtggtacgg tcccagaacc agttaccgtg tcttggaact ttccagcagt tctgcagtct tctggtetgt
cttcttc% gtactcag acctacatct aagtggacaa aaaagtcgag ccgaaatcct <210> 20 <211> 17 <212> PRT
<

<213> Cigligg220> <223> CDRH2
<213> Artificial

<220>
<223> JK1 sequence

<400> 23

Phe Gly GIn Gly Thr Lys val Glu Ile Lys
1 5 10



<400> 20 Ser lle Ser Pro Ser Gly Gly Leu Thr Tyr Tyr Arg Asp Ser val Glu 151015 Gly <210> 21
<211> 11 <212> PRT <213> Atrtificial <220> <223> cDRL1 <400> 21 Arg Ala Thr Glu Asp lle Tyr Asn
Ala Leu Ala 1510 <210> 22 <211> 11 <212> PRT <213> Atrtificial 53
CELLO005_SEQUENCE_TXT_FILE <220> <223> human JH4 <400> 22 Trp Gly Gin Gly Thr Leu val
Thr val Ser Ser 1510 <210> 23 <211> 10 <212> PRIT <213> Atrtificial <220> <223> JK1 sequence
<400> 23 Phe Gly Gin Gly Thr Lys val Glu lle Lys

CLAIMS
1. An OX40 binding antibody fusion protein comprising an immunoglobulin moiety that binds
0X40 and two domain antibodies, wherein the immunoglobulin moiety that binds OX40 is
the antagonistic antibody which binds human OX40 comprising a heavy chain, wherein the
variable domain of the heavy chain comprises the sequence given in SEQ ID NO:1 for CDR-
H1, the sequence given in SEQ ID NO:2 or SEQ ID NO:20 for CDR-H2 and the sequence

given in SEQ ID NO:3 for CDR-H3.

2. The fusion protein of claim 1 wherein the immunoglobulin moiety is a Fab or Fab’.

3. The fusion protein of claim 1 or 2, wherein the two domain antibodies are a variable heavy

(VH) and a variable light (VL) pairing, linked by a disulphide bond.

4. The fusion protein of claim 3, wherein the VH and VL pairing binds albumin.

5. The use of an antibody in the manufacture of a medicament for the treatment or prophylaxis
of a pathological disorder that is mediated by OX40 or that is associated with an increased
level of OX40, the antibody comprising:

anantagonistic antibody which binds human OX40 comprising a heavy chain, wherein the
variable domain of the heavy chain comprises the sequence given in SEQ ID NO:1 for
CDR-HI1, the sequence given in SEQ ID NO:2 or SEQ ID NO:20 for CDR-H2 and the
sequence given in SEQ ID NO:3 for CDR-H3,

wherein the pathological disorder is an infection.



1510 54 CLAIMS 1. An 0X40 binding antibody fusion protein comprising an immunoglobulin moiety
that binds 0X40 and two domain antibodies, wherein the immunoglobulin moiety that binds 0X40 is the
antagonistic antibody which binds human 0X40 comprising a heavy chain, wherein the variable
domain of the heavy chain comprises the sequence given in SEQ ID NO:1 for CDR-H1, the sequence
given in SEQ ID NO:2 or SEQ ID NO:20 for CDR-H2 and the sequence given in SEQ ID NO:3 for
CDR-H3. 2. The fusion protein of claim 1 wherein the immunoglobulin moiety is a Fab or Fab'. 3. The

fusion protein of claim 1 or 2, wherein the two domajn antipodies are a variable heavy (VH) and a
variable ﬁghT wi%grﬁﬁﬁlg%ﬁrﬁa@é% By BB B, B eI IR tgﬁ?tafr%ﬂﬁpmmi%ﬁ% the VH

and VL pairin bint slalbug?in 5. (f‘Ehe use of an anéikﬁgldé)ié%he rrlmlapufacture of a tedicament fgr the
treatment o’ propRIARE Gf ASABISHIES MSOAIET AP TREGiSE G HISeSCHY Sy AL 7€ 4SSt with
an |ncr_egsefie\ll%ygiw%&64%6@%1%%%%1cggn{i)rg&ng: anantagonistic antlpody whlph binds human 0X40
comprising a heavy chaih, wherein the Variable domain of the heavy chain comprises the sequence

given in SEQ ID NQO:1 for CDR-H1, the sequ iven\in SEQ ID-NO:2 or SEQ ID NQ:20 for CDR-H2
I the sequormamabaRhae b A ERHRRCR AN DR an b tine d vt todhs MR o o
55 6. The use_mﬁlﬁﬁﬁquvmmfhbemame@mcsﬁmmeﬁidaamfentetmet_giﬂy@re_'atrﬁéﬁt B? prophytaxis of a
pathological d's@ﬂiﬁﬁﬂaﬁ@ S%i%no?ﬁ% ﬁ‘fj‘f\r'éés&o§]§’(tfﬂj"ﬁbéﬁ increpsedieyed of OX40,

the antibody comprising: anantagonistic antibody which binds human 0X40 comprising a heavy chain,
wherein the varfatengs i 61 tHCHEANPeh &M €BRpgiides the sequence given in SEQ ID NO:1 for

CDR-H1, the f6QHENES ANADRSERIRNO:2ALSER RN AR5 GRR iz @ dhersequence given
in SEQ ID NO:3 for CDR-H3, wherein the pathological disorder is graft-versus-host disease or

transplant rejection. 7. The use of an antibody in the manufacture of a medicament for the treatment or
prophylaxis pheupathphagiaabeisornd aicthahistiortdiased b d&ahar thaihs Resawated wiphanincreased
level of 0X40, the antibody comprising: anantagonistic antibody which binds human 0X40 comprising a
heavy chainefdhpigiol dlaesadiabiéee cimain ot theddesy ol cdmpiisssotietseguanae gemssd SEQ 1D
NO:1 for CDR-H1, the sequence given in SEQ ID NO:2 or SEQ ID NO:20 for CDR-H2 and the
sequence gieedl vt OXQ0IEhdbialy CRRpH3ngvherein the pathological disorder is allergy, COPD,
asthma, autoimmune disease, or rheumatoid arthritis.

anantagonistic antibody which binds human OX40 comprising a heavy chain, wherein the

variable domain of the heavy chain comprises the sequence given in SEQ ID NO:1 for
CDR-H1, the sequence given in SEQ ID NO:2 or SEQ ID NO:20 for CDR-H2 and the
sequence given in SEQ ID NO:3 for CDR-H3,

wherein the pathological disorder is allergy, COPD, asthma, autoimmune disease, or

rheumatoid arthritis.



