Anti-OX40L Antibodies This invention relates generally to anti-OX40L antibodies and, in particular, to
anti-OX40L antibodies that do not bind complement factor Clg, pharmaceutical compositions and uses
thereof Preferably, these antibodies are human or 5Shumanized antibodies. Human OX40L (gp34,
SwissProt P23510) is expressed on activated B cells and dendritic cells upon CD40/CD40L ligation,
and on endothelial cells in inflammatory tissues (Review: Weinberg, A.D., Trends Immunol. 23 (2002)
102- 109). It has first been isolated from HTLV-1 infected human leukemic cells 10 (immortalization of
these T-cells by generation of an autokrine loop with 0X40). OX40L and antibodies against are
mentioned e.g. in WO 95/12673; WO 95/219% \[{%9%8&1 anl 'O%gsm, P.R., etal.,, EMBO J. 13 (1994)
3992-4001; Imura, A., et al., Blood 89 (1997) l%l- ; Imura, A., et al., J. Exp. Med. 183 (1996)
2185-2195; Kjaergaard, J., et al., J. Immunol. 167 (2001) 6669-6677; Lane, P., J. Exp. Med. 15 191
(2000) 201-206; M&HettjrSendnod Belectaygduddaliymm umol.(TRda). Lafbodit) 22d; 223pavtadidar, So et al.,
EMBO J. 9 (1990) ; ~etal ] ) - : ima, Y.,
et al., J. Immunol. %{523 ?1%&5)9@7123 %@%&8@5%0%%@%%@5& g:ﬁﬁ%nr%r%ﬁ r%g%é%%%gﬁaﬁ%?%!nber E.,
and Strober, W., J 2RBONEHS1 8891 58%5) dherendo. Bdpably. these, antibpdisiembiodioien 19F (1098)
1205-12155Takahhsianizedwalibgdigivol. 75 (2001) 6748-6757; Takasawa, N., et al., Jpn. J. Cancer
Res. 92 (2001) 377-382; Taylor, L., and Schwarz, H., J. Immunol. Meth. 255 (2001) 67-72; Weinberg,
A.D., et al., Nature,Medici 996), 183-189; Wei A.D.,, et al., Semin Immunol. 10 (1998)
471-480; Weinberg%r,ﬁvI .o ql?e%n(g}s fﬁ?%%m%\”‘i%’gbegg?%g)iwwsﬁd & Fetizg %s‘:ﬁ]}gsn?n roc. 33
(2001) 217-218; Hitfaxdate wellst apon |1RERGIDER (1asgionge493; eindevdetidial, Telist an, Eur. J.
Immunol. 30 (2000hA8Hm2B23 HsimaRONH L this:igand forumaa e C P 3)ompigipis
transiently expres nragiyva + f.0X40 by, its ligand Jeads to
costimulatory sign?d%fboj? T@%ﬁéa@%;ﬁ%%} 03;5(4 yg%%%&?_g%ﬁ?ggi'gn lllﬁ(e g%%r%%raa%) %(‘)df:?renéfe Cgﬁs
bidirectiond] signaltRHHGIEOY ofethspe T-fella ozererstpogy) aspanioknng JeanarithaO X4,
Immunol. Lett. 84 QB8R 1) aRtibitie Qa4 O éntenaediery nie diatesddisipnweesivated T-cell to
endothelial cells inyalammesony f3ies. s Q¥ Qhinerty fngieniiosigareranaqivais B cells.
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DC and endothelial,cell iRodi OL should selectiy ock T cell -2 - activation and
endothelial cell ada#efgf’éiggﬂégg&%ﬁamtﬁﬂ‘;%éﬁoﬁé%& gﬁ@&%ﬁ%ﬁ%ﬁé&??@r%&ﬂ?%ns
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of it dramatically amgligrated the, disease hi ihody showed.simjlar actiyities in other
related disease mo elg%fggll%nf:atrﬁrgﬁa%?f %@%@e@i@ﬁp r?r%ﬁéﬁt%e{%a%utgfiﬂhﬁﬁe "’d%éseggg?'( AE),
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SalekArdalcani S eX838-3B4BxR dders, T9R.(2603) 3kbraddiBuUrye3s0 ) K14 etaak; keddaroy Clind
Immunol. 113 (20 -839; [ 3 a&lavh_ 2003) 861-869; Arestides,
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etal., J. Exp. Med.gb8%,4£000) B75:38Rishikel: £ 2(’5?5-6]7-%me%(%9§§)&%{,21@§ . Blazar,
B.R., et al., Blood %?1(11(200? ?7?@%?,%@@@ , N., etal., Blood 95 (2000) 2434-2439; Akiba, H.,
et al., Biochem. BiophyS R Ale! "257 ( §b%§eig3fe§1%6.% bothiBE L JEREX 48 (17452 been
investigated for thet? briginfmnbstary‘elfectErindalivusidide 5e (BB214 (SU§aMBIA, K., et al., Nat.
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al., Int. J. Cancer 44,(1988).231; : and-Miura, S, et al., Mol. Cell, .Bj 13- 1325
describe mouse mﬁ%gﬁa?ﬁrﬁéﬁggahyﬁgé %AEM?M&HHWR@@E@@# ﬁe%i%?ﬁ%zu 48& Antigens
of lines of human ARG Jiganddor human P40 (CIkEHiavhich iypensemlnerpead g0
antibody is commercibliyedvdilbite fionedVBL Brierpational Goparationy TG 1addindsaalsogo HXA0L.
$ummary The dis i ntibady, characterized in
that said apibody %ﬁ%%fﬁg%’i%%ﬂ?ﬁ?ﬁ%ﬁn@%ﬁ?uﬂmg’?gﬁfd%%%%@ R

complement factor € HePAOUBIBIAIY cefisal 24 IHumielad fé i SRR W Provided
an antibody bindingdblOXa@ti, chmptisihg lavarablc kght®h aR06kid la Harfaiibeh eaby GICEREOL

characterized in thajihe-nariabiehsavy-ahaiosoreprisehaRR L PISF QD N3;@2iEPRAS! §EQ ID
NO:26, and CDR&%@%}Q 1[D NO:34, and \{ﬂrriable Ii(%ht chaiﬂ comprisgg CDR1 of SEQ ID NO:39,
46 a

CDR2 of SEQ ID AT IRYS SEG RSNl TEAnSignL v FXRERSSFE AT AR RSP Bkl
antibody, preferablPa aisheedotkaliahtiesiy endbadierize QX404 shigldnsitdodyvebntimk alFceplart from
human origin, binds to OX40L and to denatured OX4O0L (in a Western Blot) in an antibody
concentration of 100ng. This antibody binds to the same OX4O0L polypeptide epitope as the epitope to
which the monoclonal antibody LC.001 binds. Such antibodies are e.g. LC.001, LC.033 and LC.060.
These antibodies are preferably of human IgG1 type (wildtype) or do not bind human complement

factor Clg and/or human Fey receptor on NK cells. The disclosure further relates to an antibody
hindina to OXYA0O! charactarized hvy eomnricina a vvariahle linht chain and a variabhle heawvyw chain




a) the light chain (V1) variable CDRs of amino acid sequence SEQ ID NO:1 and the heavy chain (VH)
variable CDRs of SEQ ID NO:2; b) the light chain variable CDRs of amino acid sequence SEQ ID
NO:3 and the heavy chain variable CDRs of SEQ ID NO:4; c) the light chain variable CDRs of amino
acid sequence SEQ ID NO:5 and the heavy chain variable CDRs of SEQ ID NO:6; d) the light chain
variable CDRs of amino acid sequence SEQ ID NO:7 &nd the heavy chain variable CDRs of SEQ ID
NO:8; e) the light chain variable CDRs of amino acid sequence SEQ NO:9 and the heavy chain

variable CDRs ﬁg% ﬁl]ﬂ(i) %@ﬁa@ variable CDRs.0f amino acid se e SEQID
NO:11 or 16 an eavy chain varla é’&"?ﬁ N’d%?ﬁ%q Tré‘?ﬁﬁclfﬁﬁ iable

domain defined YRASHY#ieHa PRIBBER: &é%%ﬁ%’@dl %Wﬂ@@e@y%kﬂad@“ﬂ) J/dmaiimolomain
defined by SEQID(RIDONTR 15)- 182 Jindémbaitrvedahie mmpmteﬁa@gﬁm aMminR@citispgumnce SEQ ID
NO: 18 and the ha| jabl ! e.light chain yariable
domain deﬂnedgs?grﬁ?rff %%%qgjguﬁelﬁgégsa%%q%rﬁg %/‘%5%) a'neavy ch %&%’%ﬂ'ﬁ%@%ﬁﬁ Fdefined
by SEQ ID NO: MXQ’@E Loy theg disresherersTithe Bhishaatibadsorshsyvas trimiletiosure is
preferably charactevities! nmtrmhsaldehmﬂodjsemprmed@syaﬂgblenﬂwnaf&?p@nﬂenmg@@&cted from
the group consiglipgrpickdh eligitkrhais (Ylieed ’b mggu id eaboer}&e SEQID
NO:1 and the h av arjable do def y SEQN Chain Variable
domain defined ﬁ‘"\g‘?ﬁ fﬁ&’&% ée’nc? §EQ8€B"N£ Jumpncd A%a(19 gﬁilrggl r@&@do‘?ﬁ%defmed
by SEQ ID NO: Asrdyknemght@ham VaFapleModnain 2fef2e0BY B binldd;aBarsegudike SEQ.ID.NO:5 and
the heavy chammaaétgpl@lﬁprﬂaiﬂlﬁeﬁnmtm@ﬁ @88-689: Trodithe ghtchaipyaria in defined
by amino acid seq Jﬁ ga d tﬁ-esheav tliun variable dpmain define @g NO:8;
e) the light chain variabte domairi d |ne Yaml’ng agéld J% %3% eP8) a%%?%f@%@avy chain
variable domair\9&ared-b\etale Ipinoramel) 166 |(§mbh&1wazmemmemad by @imino acid
sequence SEQ iguAoll16Y B89 182 8H2895; Chappimiabia demain defingring SF2 J(tilbgw 0:12; 9)
the light chain (Y eavy
chain (VH) vanat§|§a om%ﬁ}r%& QE%% IG](;E ﬁﬁ?ﬁw? ?\?&??5 r&é\? iél%zld ined by
amino acid seqftfted é#a{nlsaﬁéble Hombitnaainel B %Q?]D NO: 19;
i) the light chalrﬁﬂmd(Bﬁmarﬁﬁﬁhe(bbalarmmadldlsmmmmﬁEﬁa@ NQultzandNhengavy chain

ble d 4 tthergaf. tibod
variable omaer@&{mgfﬂ @b@ﬁ@iﬁ%@# Oﬁ % f?[l%at tkﬁjg iumaﬁgﬁvfe (E gln-[v{;??m?é]}lehr%g?on

according to th%ﬁ1 (@ ggﬁ}g j)é ferably cﬁaracterlzed in

comprises an a éz ce independently selected from the group consisting of SEQ PD NO:
1,3,5,7,9, 11, 16 and 18 The antibody according to the disclosure is preferably characterized in that
the human heamﬁbame‘gaégﬁﬂgtrmorﬁwgﬁgﬁ %%Q]zpd §flected
from the group SE D NO: 2 10,12, 17,19 a The CDR reglon of the
heavy and light ¢ omqi%?‘é oWn me%slgdq?)éﬂ%)(%h}gggl% . ;hﬁ‘%’}‘n gfd&z fo the
disclosure is pr@f Mb}:tenzed in that the antibody comprises the light chain varlable domain
defined by amino acid sequence SEQ ID NO:1 and the heavy chain variable domain defined by SEQ

the hoavy chair sy Y SHE Y %f‘%%ﬁ?fégﬁgﬁf oo Btk s
preferably charré 2 P?%g ﬂ?sel A MiBRsss StﬁlrgMQ,thﬁlbcm@ﬂadtiréb?&ﬂbiSEQ ID NO:
13 or the light H&ih desestonmeysenmbiBieipibl MEbbIRES anfiddPTARMY andTiodyaggerding to

the disclosure ﬁhmaxa@hgquﬂtgﬁ%ﬂgyggggém g évwlﬁtype) and
comoree = YOG A LT At e e bt cmpreng
MBL International Corporation. TAG-34 binds also to OX40L.

Summary
The disclosure relates to an antibody, preferably a monoclonal antibody,

characterized in that said antibody binds OX40L, contains a Fc part from human

origin and does not bind human complement factor C1q and/or human Fey receptor
on NK celis.



a) y heavy chain SEQ ID NO:58 and as kappa light chain SEQ ID NO:61, b) y heavy chain SEQ ID
NO:62 and as kappa light chain SEQ ID NO:65 or c) y heavy chain SEQ ID NO:66 and as kappa light
chain SEQ ID NO:69. A further embodiment of the disclosure is an antibody binding to OX40L,
characteriz,ed in that it is produced by cell line hzZiaMab<h0X40L>LC.001, hu Mab<h0X4OL>LC.005,
hu-MabliOX40OL>LC.010, hu-Mab<h0X40OL>LC.019, hu-Mab<h0X40OL>LC.029 or
hu-Mab<h0X40OL>LC.033. The antibody according to the disclosure is preferably a chimeric, human or
humanizedmsaiike he j ' he. discl i rably characterized by binding to
OX40L with a KDS\%gﬁe ﬁéﬁ?ﬁﬁ?ﬁ%‘l M (1g btlltgzg %?%%@‘%%%%e %% S 5%%%%@5& 1042
to 10-9 M iﬁ%ﬁ%&d&ﬁ%@%?@%ﬁ@a@i@c&@tdhgmiawdquum&pre@mpﬁgegnhibits the
interaction GDRX4DEBQIDXAR ZRACHRIS AFRHTY imrmﬁa?gn@&%(Bf‘ﬁﬁfa\ii%hbif’“”y'atw OX40L
immobiliz S iq rf at a. coating concentration, of 0.5 jig/m1 with an 1IC50 value of
no more tﬁgﬁ%?%%ﬁ(?%g%%ﬁédﬁ gﬁg I vg?tﬁgag%ﬁstlﬁeE@g@r‘}%@Qofﬁnwpﬁ% antibody according
to the disc SRR NOAe A & PR pf SIRQERNENSg of the antibody to complement factor
Cl g refers to an ELISA assay measurement wherein the maximal binding (Bmax) of the antibody at a
concentration of 10 jig/m1 to Clq is 30% or lower, preferably 20% or lower compared to Bmax of
antibody LC.001. 7 - Preferably the antibody does not bind to human FeyRI, FcyRIIA and/or FcyRIIIA.
Especially preferred, the antibody does not bind to human Fey receptor on NK effector cells. The
antibody according to the disclosure is preferably characterized in that non- binding of the antibody to
Fey receptor on NK cells refers to assay wherein the maximal binding (Bmax) of the antibody at a
concentration of 20 gg/ml to NK cells is 20% or lower, preferably 10% or lower compared to Bmax of
antibody LC.001. The antibody according to the disclosure is preferably characterized in that it does
not bind to FcyRI. This means that the antibody is characterized by an EC50 value which is five fold or
more, preferably seven fold or more, such as eight fold or more compared to the EC50 value of
LC.001, when measured in an assay testing binding of the antibody in a concentration ranging from
0.078 - 10 gg/ml to a B- een lymphoma cell lacking FcyRHA and Fcy1113, but expressing recombinant
FcyRI. The antibody according to the disclosure is preferably characterized as being an IgG4 antibody
or an IgG1 antibody comprising at least one amino acid mutation, preferably in the human Fc part,
causing non-binding to complement factor Cl g and/or non-binding to human Fey receptor on MC cells.
The antibody according to the disclosure is preferably characterized in that it does not activate
complement factor C3. The antibody accerding to the disclosure is preferably characterized by being
of human subclass 1gG4. In a further preferred embodiment of the disclosure, the antibody is
characterized by being of any IgG class, preferably being IgG1 or IgG4, containing at least one
mutation in E233, L234, L235, G236, D270, N297, E318, 1C320, 1(322, A327, A330, P331 and/or
P329 (numbering according to EU index). Especially preferred are the IgG1 mutations PVA236,
L234A1L235A and/or GLPSS331 as well as the IgG4 mutation L235E. It is further preferred that the
antibody of IgG4 subclass contains the mutation S228P or the mutation S228P and L235E (Angal, S..,
et al., Mol. Immunol. 30 (1993) 105-108). - 8 - The antibody according to the disclosure therefore is
preferably an antibody of human subclass IgGl, containing one or more mutation(s) from PVA236,
GLPSS331 and/or L234A1L235A (numbering according to EU index). Preferably the antibody
according to the disclosure is characterized by binding to OX40L, being of IgG1 class containing
mutation L234A1L235A and comprises as y heavy chain SEQ ID NO: 59, 63 or 67. Especially
preferred is an antibody comprising as a) y heavy chain SEQ ID NO:59 and as kappa light chain SEQ
ID NO:61, b) y heavy chain SEQ 11) NO:63 and as kappa light chain SEQ ID NO:65 or c) y heavy
chain SEQ ID NO:67 and as kappa light chain SEQ ID NO:69. Preferably the antibody according to the
disclosure characterized by being of IgG4 class containing mutation S228P comprises as y heavy
chain SEQ ID NO: 60, 64 or 68. Especially preferred is an antibody comprising as




a) y heavy chain SEQ ID NO:60 and as kappa light chain SEQ ID NO:61, b) y heavy chain SEQ ID
NO:64 and as kappa light chain SEQ ID NO:65 or c¢) y heavy chain SEQ ID NO:68 and as kappa light
chain SEQ ID NO:69. The antibody according to the disclosure is preferably characterized in that it
does not elicit complement-dependent cytoUndcity (CDC). The antibody according to the disclosure is
preferably characterized in that it does not elicit antibady-dependent cellular cytotoxicity (ADCC). The
disclosure therefore comprises anti-OX40L antibodies or single heavy or light chains characterized by
their CDRs, variable regions, complete amino acid sequences or hybridomas and which comprises no
Fe part or any typacdt %,D fustherdelginy 1oL Aptikedy. P’"éféfaﬁl}mamrgﬁdnﬁbgmbb&y unmodified from

human origin or ﬁm&ngdtbetbﬂcswdrmnhodpcbﬁmﬁﬁpﬁgﬁér pEORsR SN %Eﬁcﬁla%jomprlses
S

antibodies, prefemb&mwg%ghgﬁgg)@% c d | t said antlbodle
contains a Fe par%f in do r?o aadtﬁi/ﬁrum %E"?%p VG“P‘EFamenhuman -

9 - Fey receptor on 36f Asatp 1 b smme &Xﬂﬂ&nmimmﬁdw bpiope lgGRdoth
modified by the agﬁvgmm&mmmm@mmmmswe terefam. aggaggm&ﬁgsaé}ggo%les

preferably monoLloah anitbosiemdherasierizadin hassaid aptibo nd to OX40L an
denatured OX4 %\%/est &n Bl t Ln ant|50dy con‘%&%ﬁlgn oeFflL@@S cl)dXPSmds to

the same OX40 de eplfl %%@mtt@%%nﬁém@@ntlm@d&mﬁl binds.
The antibodies d'Gﬁ?BH%'é’ﬁ é’?iéﬁrt or any type of Fe part, preferably human IgG1 or human IgG4,
either wild-type or modified by the above mentioned mutations. The antibodies according to the

disclosure have-fjgw;and lpygniive tles c enefit for a patient in the need of a therapy
with antibodies agalﬁst OX4O0L, esrgeg% v ToF aglg% Ven‘f’éo Aok ehfasisRTRELRY disorders,

especially from ﬁ?@%ﬁﬂﬁ’f&?daa‘f‘fﬁﬂh? B@F@%t%ammrmmfwmugamura,
K., et at, Nat Rdhelmabielhda@ﬂﬂﬁﬁmaﬂnﬂﬁﬂeﬁdmmgr@mﬁgm Iosurg is a nucleic

acid molecule epgsishng Qélé& bﬁgﬁmeﬁtﬂiﬁéésgfosur %:%33{‘?3 DR omaln%@mﬂ;rdmg to

the disclosure. Ian%%?s egr&e

single-chain fra§ TR b DRsiedl Bo: h@%@l&@%@%r%mm@mg@g@lelc acid
molecule accor%@%wlmmmmmlmggpf the disclosure is a host cell comprising
the vector according to the disclosure. A further embodiment of the disclosure is a method for the
preparation of accordin the disclosure comprising culturing the host cell according to
the disclosure ?rbc?er conéﬁt?gcﬁg({ tt% %ﬁ‘%ﬁ}ﬂfﬁﬁs‘%%?fﬁﬁﬁp wpkieelyrized bg utenaridingcovering said
antibody moIecGI@%H%BWWWMMH&memGH&@E&Q&&ﬂPﬁM LmRosition,

preferably a phaghaeﬁuﬂsaioﬁfpﬁﬁﬁﬁqmﬁ@ QOIROSHIRN @RS & q; acg ordlr%to éIﬁﬁzgls,closure. In
an |

a second aspe re aratlon 0 Befined
above compri %l%%ﬁﬂ%ﬁegﬁf Iﬁr& om rlsmg;rI ﬁiﬂhﬁﬂﬁﬁysa@bemded above
under condﬂmr%%ﬂ’aﬁgrﬁeﬁ)s RFciicdss %ﬁ)@@lyqﬁﬁdlénﬁeﬁﬁ IECchi@ying sichadtiyory molecule

from said cultuﬂe.smeatﬁdrﬂmﬁm heNOs: prpgided a composition comprising an antibody molecule
as defined above. In a fourth aspect, there is provided a pharmaceutical composition comprising an
antibody as detﬂ;n ‘{YY e and at least one pharmaceutically acceptable excipient In a fifth aspect,
there is provided ah Moy EL e TheidissiRnumos padfartheshaockrized it empasinghere is provided
the use of an ahieoablaheaindiiabang mmmdmamﬁf@m%@m fRntheRIQRLylaxis and

treatment of infieavinatain AEARHRES. ADRITheambodi rﬁ%ﬁt\,g he disclosuire is a method for the
treatment ofagg#keg‘n Meed qf t%@ bgj%@jﬁnzed i]ﬁlrfisﬁt 54] ﬁ%“ﬁ 2R3 of the
therapeutically effective amounf?'c i s ?b'?tﬁéﬁ‘i%él@&i’r@f,&ﬁgrﬁm ehdiméiment of
the disclosure ¥kiréeddeom SEQTLDRsa8dobdink io ehrecinitjosrsteriedthaiany, ﬁ%ﬁf@lﬁ%@r the

treatment of indaaimmasiniyriliscar ] asnesaiad iomt: @gagqll%g %ﬁgﬁgttlor)&%eg] matoid

arthritis, asthmeerp e MED- (o531 stdise ther em Fure is the
5 EX e p@f}sﬁg} 5% miédidend throvaniablrophylaxis

use of an amlsh@%‘fa cording to, the sc osure or
and/or treatm ﬁﬁﬁfﬂ?ﬂ selrsteth iomoSBR o aNfent3et44e CDRQIAEHEHIS, asthma
and Ov111). from SEQ ID NOs 45 50 and CDR3 selected from SEQ ID NOs: 51-57.

All CDRs are sclected independently from each other but as a matter of course in
such a manner that the antibody binds to OX40L. Therefore CDRs of light and
heavy chains of the same LC antibody can be combined or the light chain CDRs of



10a A further embodiment of the disclosure is a diagnostic kit comprising an antibody according to the
disclosure, a nucleic acid molecule according to the disclosure, a vector according to the disclosure or
a host cell according to the disclosure. Detailed Description of the Invention The term "OX4O0L" refers
to a type Il membrane protein belonging to the TNFligand family. Further names are ACT-4 receptor,
CD134L, gp34 or TNF4_Human. It has a molecular wedght of 34 ICDa and is stored in SwissProt with
the accession number P23510. The term "0X40" confers to the receptor which binds to OX40L. Itis a
type | membran in belQnging to the. T ceptor family, Further names are ACT- 4, OX40L
receptor, CD13A?éEn§‘§£nvyl§qugé an%ﬁH%pﬂ%M%&éM@e@QM@m and is
stored in SwissP{BURREePpaatedBloframenek RUEA8acibse term "antibody” encompasses the various
forms of antibodies, preferably monoclonal antibodies including but not being limited to whole

antibodies, 5 antligocg .gra ments, humgn [?ntibodie_s, chimeric antibodies, humanized antibodies and
genetically engindsEd ARHESHEUE AR AP IRTHE A RItsRRiedyemseingbis thet Srearacteristic
properties accor@iGegXemmrssadDRs ndensedently sclatiied fedenrtn grodpuroasiainpusnanized
monoclonal antibodies, especially as recombinant human antibodies. 10The terms "monoclonal
antibody" or "maqyjociqfaliatinggy.c ition” ed herein refer to a preparation_of antibody
molecules of a géi[%glqu}él }r?%m cid co%ggﬁgﬂ. J@#eﬁr?an%iﬁ%‘fcaﬁ iSEEPnERFER EDni¥Rdkional
antibody comprising %ggar‘&jﬁh@’ilév wiNairple PR 5o BRIBNRRpr species and at least a
15 portion of a danstethe igio niuémiveri A CORiS efwh B ERRI0I5RBRIRSS EOHANNYEP

recombinant DNA techajgyefafr VErRHERHRAULRE I3Ag,@ murine variable region and a human
constant region ﬁre p fﬁégﬁ\d. ther eﬁ{e rred forms of " chimeric antibodies" encompassed by the
fodehRHR N ¢Ha

present inventior are \ BodeR Al gmrine-aciksaansaaiSEQIIENNGYS b thethat of
the original 20 antibdif{Yy geainreasiahle SIOBsE SECCHIANQ K the invention, especially in regard to

Clg binding andf)r Faie¢RpiosHAiaR ARG DRYCHrCRIRL1 ibod] I rred to,as
"class-switched égntibﬁgges.;h%mmerjg?ir;ggggzgg %mg%ﬁg%ﬁﬁzés%@;@nﬁ@jo fin genes
comprising DNA segmer}_% encoc‘ﬂ% it I?;‘E) T im%gions and DNA segments encoding
immunoglobulir?25 Bk dight sbaie variehinCIRE of rmindingidrisesnce SBQAESNTYS W Lapventional
recombinant DNA anHegenelizansteniiis CIORBIGOSES YROKwn in the art. See, e.g., Morrison,
S.L., et al., Progy Natls. Ag e . 6851-6855; US Patent Nos. 5,202,238 and
5,204,244, The ferm %%lggﬁrﬁ%%é@ers %5%%&%@ SPAREERE QIR N Srkloer 36
"complementarity defSfhHmBeAYy shainvasiabls /P Reef SRQAMNG:¢3mprise the CDR of an
immunoglobulirgdf difheréight plifi (W pearinbleateshitnthatinbdhs PR m%%@awg@@
preferred embodimen§a gk Isafted i amework, reqion. of ap antibody to
prepare the "h nﬂ/lani%gd gggﬁgﬁeﬂ%%% - Se ﬁgg?agﬁgé%rﬁémﬁeeﬁ% aﬁc.{:Wa %2}1@'9]878) 323-327,
and Neuberger, M.S &t & gﬂﬂ@é%%—%?ﬁrﬁé’uwwwréﬂlm S8&@e8pond to
those representing s&didcnd ibedpavinghttin arialeie siontai dbfined by SBOCTF RO bifunctional
antibodies. Oth@r forgis digHtUeRamzestablib adifgi £ AcaiRe resent inveption are those
in which the constanﬁégf(igg:g@%ql%%n ag%iﬂ?gﬁagébggg ified, (?5? gﬁéﬁﬁ%%ﬁ%?%‘ﬁhgeﬁéi&ﬁal
antibody to generate the properties actording tothed é’?(ﬁ’é’n‘}%g?&t&f@m@@éwtg%lq binding
and/or Fc receptor (FcR) binding. The term "human antibody", as used herein, is intended to include
antibodies 10 renan@OX4RID bindishg Sraghmieht eiiessrderived from human germ line immunoglobulin
sequences. Human antibodies are well-known in the state of the art (van Dijk, M.A., and van de
Winkel, J.G., Curr. Opin, Chem, Biol. 5 (2001) 368-374). Human antibodies can also be produced in
transgenic anihX1&tBbgyArcayiRatoths diplonres ingorfsmbivphasatemized prddusiag a full repertoire or a
15 selection ofﬂwsﬂi'lfé!m}'ar:«::i:blp:ﬂis@imthaﬁhisleno@dmeriddgpamgigﬂprryé[g&gbﬁlmlpr%i‘.u(gllg{;F Transfer
of the human ggymersiegigrmunoglobulin gene array in such germ-line mutant mice will result in the
production of human antibodies upon antigen challenge (see, e.g., Jakobovits, A., et al., Proc. Natl.
Acad. Sci. USA 90 (1993) 2551-2555; Jakobovits, A., et al., Nature 362 (1993) 255-258; Bruggemann,
20 M., et al., Y®ar Infifdight sheing¥) B3arobleidomrindifindibbanialsadie supsticesppye display
libraries (Hoogenbodi0; Hakd, the hi¥iniehdn (VY ehriRink a%ﬁﬂf’ggﬁx?&lbé%@ﬁgﬁdi) etal., J.
Mol. Biol. 222 g99%§8]}g§?w%%q'qaﬁs of C(?I%Eégalband Boerner &t al. are also dvailable for
the preparation’of human-monoclonal antibodies (Cole o gl "K18MRfb Aidastmsaes SRR dBncer 25
Therapy, Alan R. Li&¥0p® 889 tsdhsaxy ghaip vagiakbe damainydefimad gl SBQ [0990)46-95). As already
mentioned for@himéhie Hghit hehaian ivadabittidodiamagefirdi bhio ﬁhﬁﬂavwgogbaﬁ%ﬁgéngm%lrﬂgn

j nstant region to

antibody" as used hgigig Mﬂmﬁf&ﬁmﬁﬂ (55 m?l re, mogdified jo the co
generate the properties according to the inventiorﬁ%lP ggpema y&le;h?le%a% gﬁ@%xﬁﬁgmg 30 and/or FcR

binding, e.g. by "class switching" i.e. change or mutation of Fc parts (e.g. from IgG1 to IgG4 and/or
IgG1/lgG4 mutation). In addition the invention comprises monoclonal human antibodies against OX40L
which bind to Clq and/or FcR. Such human antibodies are characterized by a high selectivity for for
human OX40L vs. mouse OX40L (>30 fold lower binding to mouse OX40L than to 35human OX40L)

and do not chow 11inenecific hindina to INNEa or CDAO!L i1into a - 12 - concantratinn of 500 nhM <iich



The terms "hypervariable region” or "antigen-binding portion of an antibody" when used herein refer to
the amino acid residues of an antibody which are 30 responsible for antigen-binding. The
hypervariable region comprises amino acid residues from the "complementarity determining regions"
or "CDRs". "Framework" or "FR" regions are those variable domain regions other than the
hypervariable region residues as herein defined. Thetefare, the light and heavy chains of an antibody
comprise from N- to C-terminus the domains FR 1, CDR |, - 14 - FR2, CDR2, FR3, CDR3, and FR4.
CDRs on each chain are separated by such framework amino acids. Especially, CDR3 of the heavy -

chain is the regidH whitf Liskiiehnins yadable demgin dafitind. @Dﬁmﬂﬁdrw&r@ﬂ@m}med

according to the Standﬁmﬂeﬁmmmﬁmﬁﬁhaﬁﬁmﬁﬁ S;la E{%W nplogical Interest,
D hé

5thed., P bIcH Ith Ger itutes of H thesda, term "nucleic
i ol 'ﬁgﬁ %H e %ﬁ?‘f |E’a‘é"8|\¥£\14n€ﬁ€léﬁn$§a$§ﬂa o

acid or nucleic aC|d ﬁ% as used herein,’IS'Iin

molecules. A nucleic éfrﬂﬂ% Fﬁé{y Mﬁg@@hdgmmmm&ﬁm bi@ga@ferably is

double- strandedﬂDNAthtoh@tulehaamdalsalﬂB&iabimMHeﬂanp isisifNAGeR inlg lﬂ,ﬁl&gcggfza

relationship with anothgnnyclgiciac e e.DNA forap ce_or secretory
L o ReRy FH SReie fore el e

leader is operably I|n & DNA for a polype t IS expresse rﬁgpates in
the secretion of the p |de a promoter or enhancer is operably linked to a coding sequence if it

affects the transg)lptldhediglﬁ chelséﬁubnmahie slohndo defibintibydaniin saeiRiaiivdiks e dorp coding
sequence if it is positiNeed aai3Rd RIGYILRIGY emg;e!!x that the
DNA sequencealgel %Lrilfe%% %on S, Qﬂ’g aJQ{h %ase of a secre@ri#@ée&)cﬁgg}lgﬂ’ous and in
reading frame. However ancers c?g hAQRE Y, E?Bu%‘nmﬁkﬁﬁgdls‘mﬁw&ﬁ@d@ ligation

at convenient restrlct@@sﬁl%ﬁﬂf@@é\%ﬁ%ﬁb@mmﬁmwmamﬂeﬂheﬁmpml]}j@@@dpgadaptors or
linkers are usedi)n actterdigitehdin oafvBRlIABA ARG SYSeA S el tggﬁggfesgﬁ S]]fre” "cell
e

line," and "cell culturgyar eab | such Qe ations inc progeny. Thus, the
words " transformantgN gng Htﬁraﬁg%r%r% dc?:% s" %&ﬁ?’&ﬂﬁﬂ‘ﬁ’ﬁﬁ#&%ﬁ% SEQIRMNBGultures derived
therefrom without regard for the number of transfers. It is also understood that all progeny may not be
precisely identicaian OX#OEchimdinglfragmeltltherats,or inadvertent mutations. Variant progeny that
have the same function or biological activity as screened for in the originally transformed cell are
included. Wher;f. dlstl{‘algt esi n@tlons in ended it f{% clear from the context. 30The "constant
domains" are not involved airectlyan bin lrsl‘(f; césﬁrgﬁflﬁg% LFARGsEAchER BRI various effector
functions. DepeHEnaR ofight achmn avrtisbipereggiaf thenfigitdant @gl%ggh%@aggqggﬁégs
antibodies or immpeg&hg@r@wegi\ﬂggg& ﬁf‘%ﬁﬁ%s@% é%%#ﬁ) q@ %g|¥| (_? 15 -
several of thesq further divided into subclasses (isotypes), e ] 9G3;a Nd’ IgG4,
IgAl and IgA2. The heavy chain constant regions that correspond to the different classes of
immunoglobulins are called a, c, ry, and 1.1, respectively. The antibodies according to the invention
are preferably dhr@tiyet. @‘Ehélwtdihdmsa:mﬁwehrpget&m@ EneiaL SPRBIR AR FC part, preferably a

Fc part derlvedgm%%p 59!% anq, rably all other parts of the human constant regions. The Fc
part of an antibody is djrectly involved |§Irl§§?nple¥ ent adth 92??3’?? Clano ﬁﬁ?r‘ﬂj’ CFigLtisaernemd Fe

receptor binding* Hy% %?@mmwmﬁeﬁﬂ NOtends Glefarident on
certain conditioh, Mmaih@@o 10 Clq is caused by defined binding sites in the Fc part. Such binding
sites are known in the state of the art and described e.g. by Lukas, T.J., et al., J. Immunol. 127 (1981)
2555-2560; Brynho, R., and ﬁ?’é’ J.J., Mol. Immunol. 16 (1979) 907 917; Burton, D.R., et al.,
Nature 288 (19 gﬁ%‘},@ﬁ*ﬁo shFAvy ads fight ohaingaseisbpver P 6F8) @MO&,’(m&sogle
E.E. etal, J. | é?r(3'17164 (2000) 15 4178-4184; Hezareh, M., et al., J. Virol. 75 (2001)
12161-12168; Morgan, A., et al., Immunology 86 (1995) 319-324; and EP 0 307 434. Such binding
sites are e.g. Lﬁg‘é%nlt_gg% D279i 29&, % 11)8 K320, K322 P33l and P329 (numbering according to
EU index of Kabat, see Below]. Ahthogiss gf?o‘élﬁ%‘gef@ Y hrsisrierigotiaisally show complement
activation, C If® ﬁ%ﬁ%tl%ld@?@mre@m domaitia ckifmie] tHe, camplemand system,
do not bind Clsquwhco SBQEMINE: Cand\thededhereinit o-4e5m e Femall deryed ﬁg[gétqfﬂgn origin
and does not m@j}qm@il sgmplement factor C 1 g and/or human Fey receptor on denotes a
Fc part which is either a Fc part of a human antibody of the subclass IgG4 or a Fc part of a human
antibody of the subclass 1gGl, IgG2 or IgG3 which is 25 modified in such a way that no CI g binding,
C3 activation AhESHPRGY %ﬁﬁ?fﬁ*\@gég e flirelddetonreefrdydetantedizAd mamakof an antibody” is a
term well knowtrashehskited aHEsanRadafi t f papain cleavage of antibodies.
Preferably the Fc part is aw?uman Fc part and%%%gga:}%gﬁrged%ﬁh@om cggnaﬁefﬁﬁ%gubclass,
preferably mutated in the hinge region (e.g. S228P and/or 30 L235E) or a mutated Fc part from
human IgG1 subclass. Mostly preferred are Fc parts comprising heavy chain constant regions selected
from the regions shown in SEQ ID NO: 14 and 15 or included in SEQ ID NO:58, 59, 60, SEQ ID NO:
14 with mutations L234A and L235A or SEQ ID NO:15 with mutation S228P or mutations S228P and
L235E. - 16 - The present invention refers to an antibody that binds 0X40L and does not bind

comnlement factor Cl a and/ or Ec recentar In a nrefarred embodiment of the invvention theace




Cl g and two serine proteases, C 1r and C 1 s, form the complex ClI, the first 20 component of the
complement dependent cytotoxicity (CDC) pathway. To activate the complement cascade C 1 q binds
to at least two molecules of IgG1 or one molecule of IgM, attached to the antigenic target (Ward, E.S.,
and Ghetie, V., Ther. Immunol. 2 (1995) 77-94). Burton, D.R., described (Mol. Immunol. 22 (1985)
161-206) that the heavy chain region comprising aminozacid residues 318 to 25 337 is being involved
in complement fixation. Duncan, A.R., and Winter, G. (Nature 332 (1988) 738-740), using site directed
mutagenesis, reported that Glu318, Lys320 and Lys322 form the binding site to C Ig. The role of
G1u318, Lys320 RHaRepdently relngisdsinmhthbigding oﬁﬁi@ﬁﬁ@%ﬁ@m‘?mm:t@g abiling of .short

synthetic peptideheaniashing éoasanesi fesBhihoqpRdgment mediated 30lysis. The term
"complement-dependent cytotoxicity (CDC)" refers to lysis of OX40L expressing human endothelial

cells by the antibody according to the invention in the presence of complement. CDC is measured
preferably by the e aRRY secording @)0diselqsnes simyehuabancradatiptialisalls with an antibody

according to the imiboﬂgrtmm&ﬁ%ﬁrl?@:%ﬁ&ﬁ‘ﬁmﬁﬂ?@@ﬁ) }Sﬁ bly, labeled with
calcein. CDC is fgyag &H}E@m!g?&yéggﬁw}?@pﬁooo or mgfé 0 Qﬁt{afrﬁgsﬁc%soéﬁée%entration
of 30 jig/mi. The inventors have Tound thatfor the AP0t the antibodies according to the

invention reduced binding to the complement factor Clqg in an ELISA assay is essential. In such an
assay in principl €™ ERISA pitibeds goatéiyihe aeniialiRRIAR8e5 l%g}ibody, to which purified
y

human Clqg or hupagpge, ' inding-s detected iy an antibo |fr1§c§f)ed against C 1 ¢
followed by a peroxid £#IH]B?I %e%%gﬁjﬂg%&&f(%ﬁ_e%%gﬁ éa%?rﬁ?ﬁb W samBTiset g Bheaxy is
measured as opﬁf:%lf@eﬁgé? j?e Oé%irﬁ?@bﬁ@@%@%&’d@a@mdlﬁs&m@%‘ﬂ&(&mprisingas
(2,2'-azino-di-[3éthylbeh 2eaivy olint: GEQ AN MO (58] aAd ao einal ' lon.tefers to an
antibody, charadferized, hefRgidhamXBENGH Qﬂdﬁ%g rﬂf?%oug%ee%ﬁgac Vrﬂjé?@(?é éfs to such an
ELISA assay measurement wherein ' éﬁ%in ing X@?@%)%éméﬁ%%)@faccording to
the invention at .conc%n%%ﬁggﬂé%%m ﬁﬁi@&%ﬁmmpmsm&%%rved with

antibody LC.001, preferably 10% or lower. It is further preferred, that an antibody according to the
invention showsqaﬁliﬁﬁetcaﬁbaﬁth&\tieﬂtﬁa‘ &%Iﬂélﬁmg%fzﬂﬂ%o?%i%%n %Lé%ﬁsgay. The assay is ,
performed in ZQWn&egtaiige Clg as ag InF?}ECh an assay In pririciple an ELISA plate is
coated with congentration ranges of the a?ft‘l“b%ﬂif,?t W Hﬂ?nhﬁ‘%ﬁ%ﬂi@@&ﬂiécLCBOﬁnﬁmg is
detected by anny%mpéﬁ%@%&@WM&HM@W&E&M@W&@@EWOn of
binding (maximbkByfatinh@X40L)>i5. 01029 Wickh A SBLRA XGDBILY Atdd5 nm (0D405) for peroxidase
substrate ABTS(r). 25 Accordingly the present invention refers to an antibody, characterized in that
nonbinding of the antibody to complement factor C3 refers to such an ELISA assay measurement
wherein the ma ﬁﬁiﬂﬂ?ﬂi’lﬁ@c?ﬁﬂ&i‘? tedBalosite mntibuptachreRntationgf 10 jig/m1 of the
antibody is 1005 unamized ertboidndy LC .001 preferably 5% or lower. 30The term "antibody-dependent
cellular cytotoxicity (ADCC)" is a function mediated by Fc receptor binding and refers to lysis of
OXA40L expressj t cells n.angbody according 1o the invention in the presence of effector
Sﬁ,@%&&{g%y Sre rﬁyﬁl%ott)%e %Sg{?)gure I H’feg?%bg’féb%fﬁéfﬁﬁﬁ‘ﬂf@kwﬁgéﬁpressing erythroid

cells. ADCC is measured prefera the treatme

lis (e.g. 1(569S4HL ke Kin yabusmnfnsathanirtih X XU @5t sl ing to th
icnevesnt?og in theKjpresexecef dﬁéfh@QO@%iﬁthB@&drl%ésgffsmy i30|mga&%ﬁ?g£%%%?§%?§l0%d ’

mononuclear cells) or purified effector cells from buffy coats, like monocytes or NK (natural killer) cells.

Target cells ar]ehlabeled with 51Cr and subsequently incubated with the antibodies. The labeled cells
are incubated Wit SHReSbiccaring ia fisclisglostrrapasietabinmlyibitd tor instemsied GICT. 5 Controls include
the incgbatipn Ma@ﬁhgmﬂelim calls mﬁfeﬁﬁe%ﬂ%ﬂﬂﬁuﬁﬁﬂ“g@%ﬁ qapgci@y of
the antibodiestfifiggRdNORUIR SRS, n%éDg:C was investigate ! gir binding
to Fcy recepto‘ggnex E(reasi?(i)ng Q,s such as cells, recombiﬁ%?mﬁ‘@ S8 Fét afdenatogRIIA or NK
cells (expressing esse |alﬁy C Iéll%. ré‘f@aﬁ% mngatbw@;fmgrmutclmm&mem@d. Fc
receptor bindiFFEERddhe S beluanstia thediateeldfyl thedriRfaction of the Fc region of an antibody
with Fc receptors (FcRs), which are specialized cell surface receptors on hematopoietic cells. Fc
receptors bel | lobulin, superfamily, ng have been shown to mediate both the
removal of anqmg%ib omg; %lgjai{ggwi% P ?Hpt%éeﬁgc Y PhAJEEITEENY SharariEiReddntiplases, and the lysis of
erythrocytes il thh ansibedyr targerplemeninfactoell€) qofifegs\Mish mws%%g’%ing
antibody, via Wem&ﬁ@lﬂi&e%ﬁoﬁ%& (/8@3(}3%2 \é%ntge V&\llxiln}%%, J.G., and
Anderson, C.kondehfdk88- 51}0104?%%.32]&5 '5254)3 CRs aie efined by Reif stbecﬁlﬁ'ci@tfc?r
immunoglobulin isot es;lgc receptors for IgG 20 antb8dis Qe re Risiaalln 2% Rr fdovsE as FocR,
for IgA as chﬁma%%%sﬁo% e of anfibady difePRldescribed e.g. in Ravetch, J.V., and Kinet, J.P.,
Annu. Rev. Immunol. 9 (1991) 457-492; Capel, P.J., et al, Immunomethods 4 (1994) 25-34; de Haas,
M., et al., J. Lab. Clin. Med. 126 (1995) 330-341; and Gessner, J.E., et al., Ann Hematol. 76 (1998)
231-248. 25Cross-linking of receptors for the Fc domain of IgG antibodies (FcyR) triggers a wide

variety of effector functions including phagocytosis, antibody-dependent cellular cytotoxicity, and
raleace nf inflammatorvy mediatore ac well ac immiine comnley clearance and rearnilation of antihndyy




characterized by the presence of a cytoplasmatic ITAM sequence associated with the receptor (see
e.g. Ravetch, J.V., and Bolland, S., Annu. Rev. Immunol. 19 (2001) 275-290). Such receptors are
FcyRL FcyRIIA and FcyRIIIA. The antibodies according to the invention preferably show a reduced
binding to Fey receptors, 30 preferably to FcylllA. Preferably the term "no binding of FcyR" means
that in an antibody concentration of 10j.ig/ml the bindirg.of an antibody according to the invention to
NK cells is 10% or less of the binding found for antibody LC.001. - 20 - While IgG4 shows reduced

FcR binding, ant@%%g%?fgg]er IgG supclasses show strong binding. However Pro238, Asp265,
Asp270, Asn297( ¥ ff’!ﬂ%ﬁﬁ%  PObBing 4a homan FryRIEoyRIIAS it a2 Bay RIER 54,
Lys288 , Thr307Espesialiy, prefraed, dinel stosy auoes sidu aandis Hrar e dy Aiesaibe sg Rieduce
FcR binding (Shigfessordetiet al. J. Biol. Chem. 276 (2001) 6591-6604; Lund, J., et al. FASEB J. 9
(1995) 115-119; Morgan, A., etal., Immunology 86 (1995) 319-324; and EP 0 307 434). Preferably an

antibody according to the invention of IgG1 or IgG2 subclass comprises mutation PVA236, GLPSS331
and/or L234A11 235RUNSAMTEEHETEAR i dibtd tinis REvisraldn rractisubioldss ieomprises preferably

mutation L235Ebﬁdﬁﬂgeﬁpmé%ﬁedaﬁfom%&e%@&eoﬁ%%ﬁpc%g;gggs d?sss%%% %ﬁb eE1_). The
ody 1o huma ina

term "binding to{%}?ﬁ?ﬂ!r"b?ﬁéi%i H%%X\ [peans t %&ding of the antib
BlAcore assay (Pharrnacia Biosensor AB. UiSp 8BRS e FIESERITMHER @i Afieion, mindidg to
OX40L can als§9¥ db@HiNeddwem BrEfeablys iA% i pueifiednipasaltos Bonte bfurissagjter plates,
or in a FACS- a&€ag0ib. which direct or indirect labeled antibody is bound to K562 cells expressing
OX40L. In the BlAcore assay the antibody is bound to a surface and binding of OX40L is measured
by Surface Plasmon Resonance, (SPR). The affinity of the binding is 20 defined by the terms ka (rate
constant for the 4886¢ 5&5&“8?{%‘ ERdB AT A RRieRb Ik ahexartesaetathaidt dees dissociation), and
KD (kd/ka). ThenahtitrtieFayRbilig teetne ihxertioamsios sk ehahis,o E?%npég%apdmgf about
an anti

10-12 to 10-9 MyufsRE SX&VP!8%R- SCeydinglys, nt invention refers t ody as decribed
above, wherein_the antibody bind to X4’Oglil W%%%%ﬁ&ef%v%éugognfgsglﬂgh Sé’bcofoa% fheft %89 0%0re assay,

preferably wher@iA THe” [ e B3 3alvr pfalfn 004, ovhen massurtd bingingslyl SAERXAOL is
coated onto midiadiag pibiths antibtidy hindinonoétitratiotiatyiig (ﬂ%ﬂﬂb._d%jetp@tﬁg,%tqoaa B-
HRP-conjugategtANtmipKBaR |g§1a1@glgﬁ% Lpégg{ﬁ_tﬁpgﬂa‘ S,% he EC50 values in this assay are

30preferably in nge between 3 nM and 8 nM. -21 - thereby in |b?ﬁﬁ§e§ﬁlél§)(gﬁ°
interaction, and tHereby inhibiting the OX40L induced signal transduction. The antibodies of the
present invention inhibit h0OX40OL/0X40 interaction preferably 5at the in vitro level shown by an ELISA

assay by blockifig ﬁne‘!:iorlgraaﬁtiﬂlmgfnbiﬁéiBiélﬂ&%irglfggg}g}ggggc%%ghz\g&tg%?luble 0X40 by the

antibody at a (glithRhase) ooqtié]g entration of 0.5 pgiml biotinylate _with an IC50 value
in the range oqug -4 tiM(,i%t the in-vitro eﬁlge{fg SRS AL QRS AR R%ith gHatPReraction of

10 immobilizedPBRITRRHR SRR n Ratt, FOLSIRErarbihiading ol Oompitdrhyrth fackoiiOrly at an
antibody concesndavionoof intiagl G0l anifreprekésploy K Hafigange of 1 nM - 10 nM, iii) on the
cellular level shown by a FACS-assay in which the antibody blocks the interaction of K562 cells
expressing O OI%‘?KSGZ_OX4QL) in a 15concentration of 2x105 cells/sample with 0X40 with an IC50
value in the raﬁb% fh‘?% AGOrI0E LR ik lpsuss dh arefesrhly sbamstarsed dirthatiicivele antibody blocks
the 0X40 signdiatastuaictesmplosd fazteb63. 0X40L, into 3x104 HeLa-cells expressing 0X40 per
sample, which results in a blocking of NFKB activation 20with an IC50 value in the range of 1 -5 nM, v)

by a T-cell actiTationtdesayciardihiod ﬂi@d@&tﬂ%@éﬁ%%&l@}%@&é&%&@gﬁﬁﬁgm tion by |
K562_0X40L %@cﬁgpm@tlo%%lfw 95 ells/sample and a PHA concentration of 0.75 ttg/m1 with
an 1050 value in the rahge of 1 M To IO FRE: i %ﬁfﬁvafl?‘-’l%ﬂrﬁcﬁ\?ation assay, in which the

antibody bloclan@bodp lisnchuesdstieall bstivation by acH mllﬁﬁfgmgrgjgiﬁg5s gtanus assay)
at an antibodwg@ac%gﬁjﬂglé)g?eg_ﬁ/%eimgpn of 40%.- 7%(2 was obtained. nfibodies showing
in an ELISA a ’h}?é&iéio blocking the Interaction-6 %O %bﬁ%aesd 20 Déith 23Bie 0X40 at
a coating con(%at%a i &%/ﬁ%ﬁwmﬁwdrﬁm V3188 (mumebeaingeaotdrdive: # WY are
preferred. Accaxdtiny\Esphaitiiyr preferredi arshdtimigl Lihepiase VN esion mles A3 gntibody,
characterized 4aditt GRPSRYDEYwiE [ QL interaction, ang thereby
inhibiting the @X40L induced signal trﬁ&iﬁlﬁ?g‘.& qggz%‘%ﬂ% S ARG Pm?e"‘“g‘sm

€ an y ot Ig;4 subclass contains the mutation S228P or the mutation S228p

and L.235E (Angal, S., et al., Mol. Immunol. 30 (1 993) 105-108).




It is further preferred, that an antibody according to the invention does not show unspecific binding to
TNFalpha and CD4OL up to a concentration of 500 nM of TNFalpha or CD4OL. It is further
preferred, that an antibody according to the invention show at least 30 5fold lower binding to mouse
OX40L compared to human OX4O0L. It is further preferred, that an antibody according to the invention
in a concentration of 10 ug/m1 do not induce downregugation of OX4OL expression on HUVEC cells.
In a further preferred embodiment, the antibodies of the present invention are 10characterized in that
they comprise a variable domain combination independently selected from the group consisting of
combinations a)tA&digritbedxiscrading e dmmmmﬁam&ddyehgp%&aﬂ}la@gnm g}o acid sequence

SEQ ID NO:1 antithminesubycabaifig@Griadsmsma Q;ngntg}o eflrzae‘)‘| ID NO:2; 15b)
S

the light chain va@tﬁg#@m% %Hr%%dg de ined by amlno acl 4%3@0 :3and
the heavy chain variab domg{ﬁrc;%Q e anii W"SE@E@ Néﬂ&) c) the light chain
variable domain of antibody LC.010 defined by amino acid sequence SEQ ID NO 5 and the heavy

chain variable dofrdenabhtite antiaaduc2Bidn Ot dafingd by %E;Qul&é\l(z)e@ %1 g i chain variable

ariable d ""”t'b(’@”%ﬁ@‘p% T e e o4 e o e
variable domain of the antiho ine omain
of antibody LC.0% %@Bgﬁ%:ﬁ% NG %%s@q%ﬁge SEQ ID NO:9 and the heavy chain variable
domain of the antlbody LC.019 defined by SEQ ID NO:10; the light chain variable domain of antibody
LC.033 defined ?ﬁ.@eﬁecgq antived 11.0R 16 and the heavy chain variable domain
of the antlbody 033 defined %@Egﬂﬁm ?‘%% %e%ﬁﬁt chain (VI) variable domain defined by
amino acid sequ nce St N9 %Wﬂ?@h&b@dnﬁmmaﬁmdlby SEQ ID
NO:17; h) the light chammm@ubﬁmlﬂblﬁ&dbmm mﬁﬁpé} g and the
lable do

heavy chain varigble derhearydaife &Ry %@@M&?ﬁ k%?% % main defined
rla

by amino acid sequence SEQ ID NO:1 and the heav EQ ID
NO:20. In a further preferred embodiment, the antibodies of the present |nvent|on are
Scharacterized ih" TR e?%%ﬁ?f@@%&%éﬁth@@lmmmmm&&eyeﬁéﬁ@ fromathe group
consisting of k) thastigbhtaianparmhaiibdeiregh gamma
chain of the IgGJ, iggtype SEQ ID NO:14 with otgg or %?n%%% ’\haﬁll'gns sé@l.ﬁﬁ‘ré[ﬁ P334A and
L235A, PVA236 or GLPSS331; 10m) the heavy! gamma chain of the IgG4 isotype SEQ ID NO:15;

n) the heavy / gamma chain of the IgG4 isotype SEQ ID NO: 15 with the mutation S228P or mutations
S228P and L23Benesialie pagliromhitant aitibodp Jegpeidng B 1D NO:61, 65 or 69 p) the heavy

constant chain ggclud ﬁea'%ﬁg“{g] NPS I 2 6 4 6 or 68 Further preferred are all
combinations o‘ggache\?%r?!%b e ag €§domaccrfsé){g |nat|o ?5%'&) Qrﬁha chain 1), m),
n) or p) and preférably'w %gﬁ} RPBM@I@B&ISEQ[IHDNGB@&DHSIHQ the
20 variable chafs of WEMSEQGINQ ﬁ&m&su&@%g&&?gﬂs@:@@ 15889, LC.060 or

LC.063 each with kappa chain defined by sequence SEQ ID NO:13 or the light constant chain included

o L2 B e R R i) I8 63 o 25 g

mutations L234A and L235A or the heavy constant chain i
antibodies conﬁ?fﬁH@‘iﬁ@Wﬁ&ﬂ@t&mg@ﬁme@DC¢ 005, LC.010; LC.019, LC.029,
LC.033, LC.059, LC.060 or LC.063 each with kappa chain defined by sequence SEQ ID NO: 13 or the
heavy constanfg@g}{pbogluded n SEQ 1D.NO:59,.63 or 67 and the heavy! gamma chain of the 1IgG4
isotype SEQ ID NO:15 of (e Héﬁ/mcoen% S ER AR PISTRbY Shrzsetesizes! Nrabatit deeor 68, all three 30
without S228P1RLTHREbeds %&?@?@H@lm@mmwmmubody LC.001, LC.005,
LC.010, LC.019, LC. 029 LC.033, LC.059, LC.060 or LC.063 each with kappa chain defined by
sequence SEQ“}LE)J}J,Q@@&QMI@@,}W%QCBQ included.in SEQ |D NO:61, 65 or 69 and the
heavy / gammgyehain of the 19G4is SE 1D I\Jlﬂ())L o ﬁfﬁé’rrﬁlﬂ GiBFPE2diEr or the heavy
constant 35chain’ mclu%g‘?%e%ﬁee &568"3’32@3 P?mablwmplantllanﬂms aoidprise the
light chain varﬁﬂﬂ‘@&@ﬁ%fb)fmm sequehmh Sﬁ@mﬁ@dmgéﬁ%h%ﬁy CDR of

\w
SEQ ID NO: ZptameI}dﬁdhﬁﬂlggt}:hq:@ \a¥ighigas 0 ngecid.se B E E18 and the
heavy chain vgf %{ u%qp Ng)olg 5The pgg‘le{rred antfi;bodles &{%% that the
antibodies are of human | % S 2RS SrarRIRBr Y IHIAHSES class (preferably IgG1) comprising at
least one amino acid mutatlon causing non-binding to complement factor Clg and/or loss of FCR

binding. Such%@d@@mﬁamﬁmhﬁmﬁeﬁmmnﬂﬁs&ﬁéﬁml the ARiRg.fcid sequence SEQ ID

NO: 14 with thetBYREONSHG3f4: 204 {7 ON é%]‘or without mutation S228P.
Preferred antl odleics accordtg&lto the mv?%?o%&a%g% %S@éﬁ !IQ'GWHS\M%%LPSSIBM

as specified by E2 g 2 do ngt-bis mq@mt REEHS], iy Grd/ar(bdgdd; L235A)
and 1gG4v1l (S228P; L235E) and IgG4x (S228P). 15Hybridoma cell line hu-Mab<h0X40L>LC.001
according to the invention was




deposited, under the Budapest Treaty on the international recognition of the deposit of microorganisms
for the purposes of patent procedure, with Deutsche Sammlung von Milcroorganismen und
Zellkulturen GmbH (DSMZ), Geonany on 27. July 2004 under Deposition No. DSM ACC 2672.
20Hybridoma cell lines hu-Mab<h0X4OL>LC.005 (DSM ACC 2685), hu- Mab<h0X4OL>LC.010 (DSM
ACC 2686), hu-Mab<h0X40L>LC.019, huMab<h0X40L>LC.029 (DSM ACC 2688) and
hu-Mab<h0X40OL>LC.033 (DSM ACC 2689) according to the invention were deposited, under the
Budapest Treaty on the international recognition of the deposit of microorganisms for the purposes

250f patent proce%ﬂré?mﬁpDethHﬁecgknbjub@jn@rmNﬂlﬁmg@m mgTﬁCu EHR%M H
(DSM2), Germammm&.b}%%m%&%tgégab omaﬂﬁell mi%éflrrer}%referred
a

le fr
embodiments of the invention and especially useful as intermedi e'gﬁggﬂa?nces for the generation of
antibodies according to the invention not binding complement factor Clg and/or 30not binding to
human Fey receptyr dischsurethariorpalse easepaimbanitngins pfefhabnvetionfLg isolated anti-OX40L
antibodies whichauitibbtiiee) chataciers-ein shihii .S -enitope ich also monoclonal
antibodies LC'OOém@Loétiﬂ grd;,%t%m ﬁfo$uced by 1 %et%ér%%r%%{%gﬂ ﬁ%gaé'éﬁﬁéfé’(;g&?ﬂ“‘?ﬂ further
embodiment of the ipvention is & method ol e B oFosraRtE as0eE g sThiX attibudyich do
not bind human P &% raRms S48/ molpeptidee gpiopptas chia agsatpeddin [aidhqmsequence
of a nucleic acid ®wnoocliomatmmtibedy U@W@f}ﬁﬂ@ntﬁq&dgﬂﬁm{@%&%@%& yith.a KD value of less

Y

than 10-8 M is ifieg | a that said ified gntibo es not bindP 1o SBﬁH?fement
factor Cl q arid/or : %g'ﬁlcfcﬁ&ﬁ% gg%gr%eﬁrl N }g%nelﬁg ?5 mIdifBEaR desedacsitherd wild rivpteieracid
encoding the Iig%%%ﬁ#&yséﬂ%ﬂwmm@mﬁn expression vector, said vector is inserted
in a prokaryotic or eukariotic host cell, the encoded protein is expressed and recovered from the host
cell or the supernignind®ifhere ' [nvention is a method for the production of an
antibody accordmsto the jnventi H%E?%tﬁ%%ﬁ%%ﬁ%@rﬁ facior ‘E‘f'ltévgﬁfﬂ?ﬁ’ﬂﬁ binding to human
Fcy receptor characflé%zaeéelﬂelﬁta%‘%naaﬂﬁlfﬁ%y ghitheasrdirefreoherepy aidthetnlitertissnaggifiad by
"class switchingOX80khesnesisHniunnqratietheffepiag (Fogh TR IR @ik ang/Q /lgG4
mutation) preferfibiy dedingstod AsHGREL 1 y%%P% as specified %y’E “1234v;
L235A; delta G@%aﬁifi%%ﬁ?si\)%%?’ CIvo (L2304, A’)"a‘ﬁ%"f‘@%&ﬁ 8058 8ls935E) and
IgG4x (S228P)." In & furthar preferiad shib L &2800AR873 hlso comprise antibody
fragments selected from the group consisting of Fab, F(ab’)2 and single-chain 25fragments. A "variant”

ant-OXAOL anibbihersfosodhassarenaseindoy woieaHiC TR RIS 0, fino acd seauence fom

a "parent” anti-Qg@ﬂQ&lam [ id_seguence by_ yirjue, of a |t|on?dtgﬁe?|"on and/or substitution
of one or more g.m'no acid rgggﬁéggs?%rﬁ%gepg%ﬁ Shitb te@ﬂ@ﬁ%ﬁﬁfﬂﬁ’é prefstiag detimdiment,
the 30 variant ccl)sr%%sf%%‘s one or more amino acid substitution(s) in one or more constant or variable
region(s) of the parent antibody, preferably in the constant region. For example, the variant may
comprise at leabi Dpefe-ei {pAaRay ut ten, a referably from about two to about five,
substitutions in SRgoLmor variable t-(%%%Q?e%%%‘?o%%h%‘%%’r%’n‘fé‘rﬁﬂ%ﬁgﬁb@?&ﬁf‘aﬂIy, the variant will
have an amino act sequenc hg at least 90% amino acid sequence identity with the parent
antibody constant and/or variable domain sequences, more preferably at least 95%, and most
preferably at Ieﬁs%b%%Wﬁﬂ@fﬁbﬂﬁﬁhpﬂiﬁ%aﬂv%&iﬁ&d@iigmmiggc}gg jnitjal amino acid
sequence of annpR@Nd atiResly:heavwyLhain.COR selected from the group consisting of SEQ ID NOs:
21-38 and/or an antibody light chain CDR selected from the group consisting of SEQ ID NOs: 39-57,
characterized in providing a nucleic acid encoding said initial amino acid sequence, modifying said
nucleic acid in Ahiattheeenithamenodchd HsBradidas dnbesmy iAol B wdcg2MiNO acids are modified
in heavy chainag(jgﬁgl,g]ta?th%r&igc OQCLQS are modified in heavy chain CDR3, 1-3 amino acid are modified
in light chain CDR I, 1-3 amino acids are modified in light chain CDR2, and/or 1-3 amino acids are
modified in light chain CDR3, expressing said modified CDR amino acid sequence in an antibody
structure, measLiingerkdwmihar sk aniRate Rindsdn-@XAQk BIAKR §f jess than 104 M and
selecting said gﬂgg(i)ﬁed CD§ if th%ggéi%t%f?%%binds to OX40L with' a KD of léss than 10-8M. Preferably

such modifications are consar/Stve T E B RSt HE NG isthgsbeaiersmsinevsth respect to the
sequence is dérEerleeveinndsthengitiventagallohamitesacid sagiguasiy thagandidate sequence that
are identical M&o&@iﬁggmﬁ%@tmmmgg%%i @&%%Iigning the sequences and introducing gaps,
if necessary, to achieve the maximum percent sequence identity. None of N-terminal, C-terminal, or
internal extensions, deletions, or insertions into the antibody sequence shall be construed as affecting
sequence identity or homology. The variant retains the ability to bind human OX40L and preferably
has properties, 25 which are superior to those of the parent antibody. For example, the variant may
have reduced side effects during treatment of rheumatoid arthritis and asthma as the OX40L is not
only transiently expressed on B-cells, Dendritic cells and macrophages, but also on endothelial cells
(Kotani, A., et al., Immunol. Lett. 84 (2002) 1-7), airway smooth muscle cells (= ASM) (Burgess, J.K.,

J. Allergy Clin. 30 Immunol 113 (2004) 683-689) and microglial cells (Weinberg, A.D., et al., J.
Immiinal 1682 (1000) 1212-122RAY Rindina nof the antihodiece anaainet OXAND! to endothelial calle AN




characterized in that the sequence of a first nucleic acid encoding the heavy chain of an antibody
binding to OX40L with a KD value of less than 10-8 M is modified 30 in such a manner that said
modified antibody do not bind complement factor Clg and/or human Fcy receptor on NK cells, said
modified first nucleic acid and a second nucleic acid encoding the light chain of said antibody are
inserted into an expression vector, said vector is inserted in a prokaryotic or eukariotic host cell, - 28 -
culturing said host cell under conditions that allow sybhesis of said antibody and recovering said
antibody from said culture. The invention further comprises a method for the production of an antibody

according 1o the GGt SRANS B ERPRY SRNESBRTONRIRR gridin. 5 sald method

comprising the steps of a) transforming a host cell with a first nucleic acid sequence encoding a light
chain of a pareﬂ%%ﬂ%é@%%ﬁ?ﬁ@‘?@%‘@%@&ﬁﬁﬁ‘%&%@EBH%‘B%& sequence encoding a
heavy chain of ggidepaeent human antibody wherein the Fc part is modified in that said Fc part does
not bind complement factor C Iq and/ or Fc receptor; b) expressing said first and second 10DNA
sequence so that said antibody heavy and light chains are produced and c) recovering said antibody
from the host cgl eboel Apl-chiseas pheiped santivwtfitichepispaatinpodes wthedy salewisRTules
encoding an antibody mentioned, above, the cour ' Pihadpsamagibidycids and
the correspondAFEHHEARLKR FPRAEDE ‘\’/'geigfg?g. %?Eggr%%%ﬁég&mﬁcﬁggi meth Eolfo 15 the
preparation of thedafitiabehiow W@d@i@mmlﬂ%%Wé%ﬁﬁﬂﬂ%ﬂ%‘é‘f@eﬂ?%ﬁ@g%onditions that
allow SynthGSis%%?ngﬁﬂi&&@ﬁémeﬁiﬂﬁéaid antibodies from said culture, e.g. by
expressing a nucleic acld encoding a heavy chain and a nucleic acid encoding a light chain in a
prokaryotic or eukaryotic host cell and recovering said polypeptide from said cell. 20Diagnastic and
therapeutic Use, i@ péib etyedsprvidednpiatepiosiianconpiirg i ARG TBAICtHE

provides a method for determining the presence of the OX4O0L protein comprising exposing a sample
suspected of co ?aﬁ'ﬁing OX40L to the anti-OX40L antibody and determining binding of the antibody to
the sample. The OX4O0L protein may be inserted into the cell membran 25 of OX40L-expressing cells
by its transmempraps, AR B, MRy fievideas phirakeaxisaicellular domain in body fluids released by
mechanisms like shedding or proteolytic release. [ j iop provides a kit comprising
the antibody anaqweﬂﬂEﬂgﬁ% rrlsfjnﬁr%l é%gr%&s)(%g{g gygggt%%%{gi%qll}gggoteinﬁhe antibodies of the
present inventiophangaseaichlipaepahitiorcimibr treatment 30 of inflammatory diseases in a mammal,
preferably a patient suspected of having or suffering of such a disease. Such diseases include allergic
reactions such as asthma. Other applications are the freatment of ' | es including
rheumatoid arthfia fifhgPeatiFrsdH RETY ARG AGH é%gsaderﬁg 38%‘%%%%?? hw'}ga@ns'mal suffering
from the above mentioned inflammatory disorders, especially from asthma and rheumatoid arthritis.

Preferably the ar%tibodi s of th%,@{?% {ENIRNS2Hr a8 asfddphdlIRfifRAEBEV fof the prepeapensistent

asthma in patie LAihose gyﬁ’uptoms re not adequately canjrolled Witrhjnh led corticosteroids. The

patient populationeichmrss fantir ProREYRE RS BPREE AN SIdery with inadequately
controlled severe persistent asthma. The antibody will be delivered preferably subcutaneously once or

twice & month Mgip epdoit e Prslefells et aaRaiDaTGH ecuaRaRtaBgai&:iner encpoins
include peak flow, daytime asthma symptoms, nocturnal awakenin Sa gluaggg gf |{® emergency room
TS

visits, asthma freweedagfdhesapy. shagerarddyy WBPBIF TR i8S BHED&ing ect on
hyper-responsivegessvd hifciuit beinpedibodctoarding e thatiroiaseaccording to the invention for
monotherapy or in combination with methotrexate or other DMARDSs (Disease 15 Modifying
Anti-Rheumatic Drugs) for the treatment of adults with moderate to severe active rheumatoid arthritis.
It will be adminisiefaehasesibodhiemnedtisidjsdtomey thy Bopleneitedy IFOFEIMERE therapy in
patients who havg failed ane.or JAMAR thiRas Willdinetwiewseddistiasesn signs and
‘symptoms and tﬁés?ﬁﬁfgﬁ%ﬁe% pro’ggrﬁession o%?tructural aqa&e&%ﬁwmﬂitmﬁ@
rheumatoid arthmﬁﬂb@fﬂfo%mﬁfomgﬁ in signs and symptoms measured by ACR
criteria (ACR20 WWWM@&S%; index from the American College of
Rheumatology; www.rheumatology.com). A further embodiment of the invention is the use of the
antibodies according to the jnventj t f I dicupentederdihg tyeatment of these
diseases. 25The%%?@k‘ﬁbﬁn}ié?\§tél£§bg%fgﬁ{g?ﬁ%%%o?%%ﬁ%fgﬁie%af defin aéogg fcer the

a¥ or AtINeni .

manufacture of wphmammgaw%ﬂfmﬂ’%?ﬂb LEERSR maceutical compgosition containing

an antibody accoygligeriadhadomediinirduiy) prifarably cfic iy tratorcat Hf FHEBARS A ther
with a buffer and/or,an aézll'{g eful for the formulation of antibodies for pharmaceutical purposes.
30The invention mprowdes pharmaceutical compositions comprising such antibodies in a
pharmaceutically acceptable carrier. In one embodiment, the pharmaceutical composition may be
included in an article of manufacture or kit. -30 - The antibodies according to the invention are
preferably produced by recombinant means. Such methods are widely known in the state of the art
and comprise protein expression in prokaryotic and eukaryotic cells with subsequent isolation of the

antibody polypeptide and usually purification to a pharmaceutically acceptable 5 purity. For the protein
avnraccinn niicleie acide encodina licnht and heaw chaine or fracomente thereanf are incearted into



Expression in NSO cells is described by, e.g., Barnes, L.M., et al., Cytotechnology 32 (2000) 109-123;
and Barnes, L.M., et al., Biotech. Bioeng. 73 (2001) 261-270. Transient expression is described by,
e.g., Durocher, Y., et al., Nucl. Acids. Res. 25 30 (2002) E9. Cloning of variable domains is described
by Orlandi, R., et al., Proc. Natl. Acad. Sci. USA 86§4989) 3833-3837; Carter, P., et al., Proc. Natl.
Acad. Sci. USA 89 (1992) 4285-4289; and Norderhaug, L., et al., J. Immunol. Methods 204 (1997)
77-87. A preferred transient expression system (HEK 293) is described by Schlaeger, E.-J., and

Christensen, K. ,Airﬁ@mmm@gyc{fﬁ(ﬂcﬁQgésﬁie%ammsﬁ@ﬁﬁ%ﬁﬁﬂ%fngaﬁan{ﬂo]dylmmuno" Methods

194 (1996) 191 Le&dthaapHRLReHENfES L itable for prokaryotes, for example, include a
promoter, optiona(lilgf/%aynggpe_rator sequence, an(? a?{i%‘(%glr?r]]% Sifte rlﬁﬁgﬂé%eéﬁ?é’é?%ﬁcacells are known to

utilize promoterd? ﬁ%ﬁﬁ@r‘ggatﬁ&hﬁgwaélﬁﬁlaﬁ%h‘@@qal@.wr‘émg Nuiotelsdeidris "operably linked" when
it is placed into a functional relationship with another nucleic acid sequence. For example, DNA for a
presequence oltailkd ¢h liekaaso DNA for a polypeptide if it is expressed as a
preprotein that participates in the secretion of the polypeptide; a promoter or 5 enhancer is operably
linked to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is
operably linked ea‘?&ﬂin@%é&h ﬁﬁ%tt%ﬁmfbmsmhmfammmmﬂpm Genexly,
"operably linkedizanshnfatiidy.the Biitheeonamees heinginied aFecepiigueTs: Hid, i%ﬁgg cgse of a
secretory leaderngantig ) i reagi : +ephancers.do not have 1o .be 10
contiguous. Lin‘lglqg {E ag?g%g?&%}d %%q&%mﬁ%%%%ﬁ%#res fichion 5i8% H&I’?gﬂ%?’iﬁ’é not exist,
the synthetic ollgonuc?ea(ﬁ‘faﬁs &a‘ﬂfﬁ? are used in accordance with conventional practice.
The monoclonal antibodies are suitably separated from the culture medium by conventional

immunoglobuliTe iéeatamnRITeedmRssSHE RS ORI A TRIR %?n%&o{tSir(‘) RRPHRIQse
Ity C

hydroxylapatit ograph | electrophoresis,. dialysis, gr affin romatograﬁh?’.pf)l{lA and
RNA encodinge‘%ﬁ%%%%cﬁa%%ﬁ%%’g&g igﬁggdméﬁg@t%@@éﬁ’ugmmﬁﬁﬁ@Bﬂal
procedures. THe HYBAGEnTacRtere AR E3e ansigero UACTH SUmitiBiiA TNRRNAstcaispatad, the
DNA may be inserted into expression vectors, which are then transfected into host 20 cells such as
HEK 293 cells, CHO.cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to
obtain the synthesis of recombinant monoclonal antibodies in the host cells. Amino acid sequence
variants (or mutants) of a human OX40L antibody are prepared by introducing appropriate nucleotide
changes into the antibody DNA, or 25 by nucleotide synthesis Such modifications can be performed,
however, only in a very limited range, e.g. as described above. For example, the modifications do not
alter the abovementioned antibody characteristics such as the 1gG isotype and epitope binding, but
may improve the yield of the recombinant production, protein stability or facilitate the purification.
30Any cysteine residue not involved in maintaining the proper conformation of the anti-OX40L
antibody also may be substituted, generally with serine, to improve the oxidative stability of the
molecule and prevent aberrant crosslinlcing. Conversely, cysteine bond(s) may be added to the
antibody to improve its stability (particularly where the antibody is an antibody fragment such as an Fv
fragment). - 32 - Nucleic acid molecules encoding amino acid sequence variants of anti-OX40L
antibodies are prepared by a variety of methods known in the art. These methods include, but are not
limited to, isolation from a natural source (in the case of naturally occurring amino acid sequence
variants) or preparation by 5 oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version of
humanized anti-OX40L antibody. The invention also pertains to immunoconjugates comprising the
antibody according to the invention conjugated to a cytotoxic agent such as a 10 chemotherapeutic
agent, toxin (e.g., an enzymatically active toxin of bacterial, fungal, plant or animal origin, or fragments
thereof), a radioactive isotope (i.e., a radioconjugate). Conjugates of the antibody and cytotoxic agent
are made using a variety of bifunctional protein coupling agents such as N-succinimidy1-3-(2-
pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives of 15 imidoesters; (such
as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as
glutaraldehyde), bis-azido compounds (such as bis (p- azidobenzoyl) hexanediamine), bis-diazonium
derivatives (such as bis-(p- diazoniumbenzoyl)-ethylenediatnine), diisocyanates (such as tolyene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4- 20 dinitrobenzene). For
example, a ricin immunotoxin can be prepared as described in Vitetta, E.S., et al., Science 238 (1987)
1098-1104). Carbon- 14-labeled 1- isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid
(MX-DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See
WO 94/11026. 25Another type of covalent modification of the antibody comprises linking the antibody
to one of a variety of nonproteinaceous polymers, eg., polyethylene glycol, polypropylene glycol, or
polyoxyalkylenes, in the manner set forth in US Patent Nos. 4,640,835; 4,496,689; 4,301,144,
4,670,417; 4,791,192 or 4,179.337. In yet another aspect, the invention provides isolated B-cells from

a transgenic 30 non-human animal, e.g. a transgenic mouse, which express the human anti-OX40L
antibodiece (e A the narent antibndieace nrodiiced by a call line calected from the Aarnilin concictina nf



20 immunizing a transgenic non-human animal, e.g. a transgenic mouse, having a genome comprising
a human heavy chain transgene and a human light chain transgene encoding all or a portion of an
antibody of the invention, with a purified or enriched preparation of OX4OL antigen and/or cells
expressing OX40L. B cells (e.g. splenic B cells) of the gnimal are then obtained and fused with
myeloma cells 25to form immortal, hybridoma cells that secrete human monoclonal antibodies against
OX4O0L. In a preferred embodiment, human monoclonal antibodies directed against OX40L can be
generated using trandgariic mecght af it Parsdisthetudniad wrsme sithtén satessithamithBemouse
system. These trapggggis mice, referred to herein as 30 "HUMADb" mice, contain a human
immunoglobulin gene miniloci that encodes unrearranged human immunoglobulin genes which include
the heavy (.1 and y) and K light chain (constant region genes), together with targeted mutations that
inactivate the endodenétisp "antitiedstiaimoniphensbetity, Narisual favatu e 388i0084) p5&a8d).
Accordingly, the miggrxuilil reﬁussd@n@amﬁgofbmorrge Ilgévhg %u@a Ktoandlmcreﬁmmﬁego

|mmun|zat|gn the |nt{%dH %td hum ea\%and tch%n tran erZ%I%Ias chn and

ragmen eyl
somatic mutation to gene}'a afflnutm uman i’nOI’]O fona OdIeS onoerg L.,

Nature 368 (1994)%@@%59%@%6%@?%@0%5&@51 K (m%@éwg&@eﬂ 5) nﬁhhmaarédbfgy 1135
(1994) 49-101; Lorherg:t®is@ndpriyezaes Dacdotaing Rev thamunalish (42933@5e83; Bssbdiarding, F.,

and Lonbero, N, AggritAcat Sl (SISO THERIERalGR N MARRISS i

described in Taylo et al., Nucleic Acids_ Res. 20 1992 628 629 ?]Immunol 5
(1993) 647-656; Tﬁ%ﬁﬁ&??‘ﬂ?ﬂ‘el%lﬁ?a‘e?% RFHﬁ‘SAcad Sci. USA 90 (1993) 3720-3724; Choi, T.K., 10 et
al., Nat. Genet. 4 (1993) 117-123; Chen, J., et al., EMBO J. 12 (1993) 821-830; Tuaillon, N., et al., J.

immunol. 152 (19%@%¥%gh5889@9n{}b0 i"alor Nﬁ%@c@&%‘%ﬁﬁﬂb@f_’@ sh@&pe

Handbook of Expeyi mental tharmacolo 13 ( 9%1%‘3? &Ol T? é@ t aI Immunol 6 (1994)
579-591; Lonberg, lsPhr BF andl r?%?y?r ?dﬁﬁn\@ agith
Lonberg, N., 15 Annr.nmsarmj Sci. 764 (1995) 536-546; Fishwild, D. M et aI Nat. Biotechnol. 14
(1996) 845-851, the contents of all of which are hereby incorporated by reference in their entirety. See
further, US Patent 0s. 5,545,806, 5,569 126 5,633,425: 5 789 5,877,397
5,661,016; 5,814,318; 5874, zcgémﬁr&?gg’? 9“\/\/?) @gw@*g %ﬁ%s%@%pw‘j‘%é‘uzz?
WO 92/22645; and’204595761901 8. ﬁobgdaegafémy F9Ra AT GABESErR SPRREHiRaGIORBOR,
HuMAb mice can t;ﬁ)mwﬂzedomhm peitiederiestichen areg&ehwrsm@(éos&pwageﬁsaﬂdyor cells

expressing OX40 déﬂ%%d?ﬁ%lﬂ&% gsRealmeilglsadascrbe R%Azﬁ@?% [% -71 Nature
368 (1994) 856-859; Fishwild, D.M., et al., Nat. 25 Biotechnol. 14 (1996 845 851 8/24884.

Preferably, the midB W EEE %W@%%E%%ﬁ%ﬁﬁ@ﬁﬂrﬁ%ﬂ riPée fsrpsistified or
enriched preparatidoros sdlliblen@X 4 @itidndgeh éeognpmnﬁmﬂHyoﬁnecpmem-exmmmngeeﬂswﬁupled to

KLH or in PBS canjigdpsed t@aimunl W%&M&Pxﬁb@ﬁi‘éﬁrép%'&ﬁgé‘@u}’oﬁhlﬁ%ﬁ {Bg GagRkiped by
alternate %munrzatrd%wth the 30 oated OX4OL rot Jn wrth cells ressrn%&gﬁ4OL e a tumor

cell line, 15 bromot@ IR S BUAREALE CTRRETA & R e W St SREGENY &8 hun that
the HUMAb transgé@r@lrﬁlb@@é‘ﬂ)@mb{%@ﬁ weriman(iaR) timd iz Sucinrhiperiionstiftpdies. pwiksantigen
in complete Freundgaeiuvanis f@l@%%dvﬁ%ﬂ%ﬁtﬂib&bwe@hhﬁeﬂmmﬁméal&@éfﬂfe%%a\mﬁoﬂp toa
total of 6) with antlgﬁgrgsg Jh'nc%npletelo‘éﬁﬁnd S grd+uvagén;l'r}% immyng response can be m&)nltored
over the course of the iImmunization %otoco with plasma mppegs being obiame dl S5 8 oorbital
bleeds. The prasmw&awwelgér%%é%rﬁpleE@mnarfal%Fa&%twgmﬁréeﬁmﬁémgoframwwa@numan
immunogldbulin carvhstarseddgionimvhatiadiz dbioprofl core shomndiigaBtiteliie Micabanchekadsted
intravenously with AiaRRAPrhdavmbelale caRIlARANCIRRAK LA Daseisen andlymprgedes. 5

Several mice will be immunized for each ant or exam Ie a total of twelve HUMAD mice _of the
HCo7 and HCol2 &SRR i, FAE MG D Rive S OKD UISPBAPHaRaT O
endogenous light dPriin{Répspa)2§enss asl deid4iBéd. in Chen, J., et al., EMBO J. 12 (1993) 821-830),
a CMD disruption in their endogenous heavy chain genes (as described in Example 1 of 10 WO
01/14424), a KCo5 human kappa light in trans as de bed in Fishw M., et Nat
Biotechnol. 14 (19 %9[23 tf Eh5 ’)E.n gz dlc—f’gtrf? ng??n eavy f?gnlggg é &I“Se‘%%‘ﬁﬁ%’a’

Patent No3%,770,429mplepresits ﬁ@r@mv@aemﬁréﬁibﬁéhanerhe@men@@éedégwgm@hém (kappa)
genes (as describedik Gitein dmeuabgloMBe If 1R(3R08):Bediff3). 8 cotiparedlisruntiopfintbeir
endogenous heavy, c 01/1442 KCo5 kappa
light chain transgenﬁr?\ %g@ %ﬁr 'i'r?%&a%%%@@éﬁb%ﬁ%eg otecﬁnlgfd? é@%ﬁ ﬁfé-n g’bﬂi) and a
HCo12 human hea§ dFans trarksErenenat ﬂ@%ﬁbdﬁﬂ@%%@%@?\ﬂ@ OumenyelAREhadrse
lymphocytes can be isolated and fused with a mouse myeloma cell line using PEG 20 based on
standard protocols to generate hybridomas. The resulting hybridomas are then screened for the
production of antigen-specific antibodies. For example, single cell suspensions of splenic and lymph

node-derived lymphocytes from immunized mice are fused to one-sixth the number of SP 2/0
nonsecreting mouse myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at 25

annrovimatalvy 2 v 108 in flat hottom microtiter nlate followed by abhor it two weelke inciribhatinn in



The invention further comprises the use of an antibody according to the invention for the diagnosis of
OX40L in vitro, preferably by an immunological assay determining the binding between OX40L (either
soluble or membran-bound) of a sample and the antibody according to the invention. 30In another
aspect, the present invention provides a composition, €;§..a pharmaceutical composition, containing
one or a combination of human monoclonal antibodies, or the antigen-binding portion thereof, of the
present invention, formulated together with a pharmaceutically acceptable carrier. More specifically,
the composition is 3ephagn#cechivanuy la.dibghobtitueo AdbS1HSR aiith-337; asdévenborgesphtfically the
pharmaceutical cogp rapsmeammrawesm@mbodva@ecﬂﬁmﬁgrem ANORA! dBASKARRI to those
pharmaceutically acceéata le exc cElent The comﬁggsutlge st be St%“ée %nd f|L%ld to the extent that the
ein

Uenc ICCO
composition is deliVerapre b))gs AS TS faceuticaft y accep a%li‘e Sifiet includes

any and all solven@%ﬁéﬁ@b@ﬁ?@&@%@éﬁ%@@mﬁﬁ ﬂ@#ﬁﬂ&ﬁé%ﬁﬂﬂhﬁ’é&ﬂ gasempstsdidand
absorption sielaylnglawﬁanaﬂdettteyhkzedhm@r%phhmﬁlﬁgiaaih/smm&gt&tengraéeﬁadt&mttbﬁaq:@rrier is

suitable for mtraveH1 1|at garrg g@:é%rﬁ% e%lgbp rggfedrﬁ b3 égus ﬁ%%%rmgl agl Palestratlon

(e.g. by injection or In u3|on eferably suc a carri r iSsana ered soiu tlon (for
example acetate, AtHIBR R HratBEPRRE GRS RS @ 8871400 ﬂ&q InR i SRtETTREEMCAddition
an inorganic salt, g, jpetieband/or a surfactant. Pharmacaeutical acceptable carriers are also such
as described in Remington's Pharmaceutical Sciences, 16'h edition, Osol, A. Ed. (1980). 15The
antibody concentratjon is pr erab fro 1 mg/ml to 50 mg/m|l. Prefera value of the
buffered solution itrk’ﬁ tﬁbe‘ @bu tué‘f‘ﬁllg'lﬁﬁ’gndﬁ SERARA 025'515‘1%? BRERIFSS salts
are sodiuriﬂchlondbaamﬂor\emmbim rﬂﬁdspbmemmtheagnge oflanvid tof2@0 mivinRrefegesa sugears are

S:Jcrols?' anglor Itremtalaﬁd@;ttfaﬂﬁ%qaeﬁé@ﬁ) t?tﬁfé% Mt@o&é@fﬁfé%@dﬂoi&@om&? ?mcatﬁzé ofQnropylene
glycol, liqui poyet en C nd/or, the like {n.the ra 1% to 15%. (w/v),T ntis
preferably a polysorrgg e 2[§¥p§§/§)rba e%logr 8& IQ( Io?%%l%ame&? Bk t lé rangBe %fé%? to 0.5%

(W/v). A preferred pRErATAettiEarR oHApBRIRMN %ht&ﬁ@s%ﬂs@agcﬂ@nﬂot@mﬁ@qmpt@%@lﬁfgﬁ%gand 1mM
to 200mM phosphaigcbyifigredreatitiit] 44sbto ﬁ;&;ﬁﬁﬁaﬁ@mpﬁsﬁt@ﬂ@tﬁ@eapfese@mmm gan be

administerec by 2 vlesyof drafds KoeMBRNg afas atent i e nescnaiael Al be

appreciated by the ed artisan, the route and/or mode of administrati vary upon

the desired resu|tspnﬁ‘ama%eﬁt?eaﬁ§f&cfe@ﬁtaaaaexemﬂtgeorleweﬂbauﬂaa@rﬁe%uéa
solutions 30 or stegilempbna enstiort thecextaih posaheouthprepatadtitom ob Starienn gathbiBesolykions or

dispersion. The usg .3y cth e ad age nt&@bghggm@ceéftgqalIyrggtly}%@ugggap%%? ig;kpoy in the

%réa,}igm(fdhei%Taé‘f%?r%iﬁﬁiﬁﬁae | 'S”a“" e S S e ore 20k e o and

includes, &fthout IlMtaﬂ(ﬁi,>|n’t¢®1vbnmgplnt7réh9&§d@I@rﬁ@htﬂaamenamrmétﬁe@fa‘l alswdeapsdieged

intraorbitall intragatﬂigﬁageiat@v@rmaﬂgequmgabﬂ%ma%ﬂamg@neowlsmhetgm?ar

Intraarticular, subc C | spinal, epl and jnt { ] 0 usion.
SOV sRoRechiad, TERSRrah opME) AT eI

Actual dosage lev clive’ingredi dients in the pharmaceu ca ‘comp esent

invention may be v@ﬁb@%‘éﬁ&@ﬁ@@ﬁﬁ?ﬁhﬁm@f%@ atREsq evadrBldpt thriBreRafioatRe to

achieve the desiredthesapeoiicciesgionathialia parskular gatinfinccmpostionbaiesnade@incer

administragion, withgit. n%t%l%toﬂge tlwt%%jegﬁatqgoggéage Iegpl Y"'”szﬁl%tif’ofh? variety
th

of pharmacokinetic factors including the attivity articular compositions’ of the present invention

employed, or the e&teP 1dafttsr Amide i, o 1 ShimATistatio ek dtiRndiFistration,
the rate of excretloacoétthmg)amahlarmmmponndlbetagnen‘tplmwd divgbddydtion ofstide hkratmeity other

drugs, compounds apdkpipaleiplniessdd camRinatignwithdhe n@ét@dﬁa%ﬁpfegﬂﬁmngeﬁ%@yed
the age, sex, weighf, condition, genezﬁl health and rior. medical hlﬁtor of the atle é@elbd treated,

and like factors welPRnBISRSHI iReARREHE hs DK (S SbwSBREA éel% t'fa ‘HBout 0.1
mg/kg to aSbut 20 mg/kg B@Rmbﬁe}laepeedmg“@tﬂtﬁ@ta@tbt@g?wentueh@tgamwutaheﬁmlbﬁm@rts
examples, referencesy, Sﬂ@ﬁﬁtgezli-%tirt@@mdaﬁ@/l&eﬁowang@m%&tatﬁcﬁi}ﬂ theaadasnancig ohibie
present invention, the true sco %) Qf%h iS setf thdln th app g : It %yngﬁrsto%g that
modifications can be made in proce Ures'se (torﬁth out artln fromnt € spir

invention. Brief De&ﬁ%t@ﬁ%ﬂﬁé@@m‘?@@@@ﬁghﬁa@@i%d% £ %S%e@h‘@WSfOBIﬁHMSA for
TAG-34, LC.001, LOX06H, 6. GhoudeCANAIL G320 fhI€ . 033es iwdsnb ncking el (V0L |GR data for
TAG 54, LEOL LGRS, 1048090t G BR0HG A s, Hos ERCSr TAG
LC.001, LC.005. shows "NFI(B-assay" for TAG-34, LC.001, LC.01 and LC.024 (non

antibody). -39 - Fig. 4 and 5: show "T-cell activation assay" and 1C50-values for TAG- 34 LC.001 and
LC.005 ( Fig 4: IL-2 release, Fig. 5: inhibition).



Fig. 6:shows "TT-assay" data for TAG-34, LC.001 and LC.033. Fig. 7:shows the cross-reactivity of the
antibodies of the invention with 5mouse OX40L. A) control for hOX4OL expression on transfected and
WT cells, B) binding of the antibodies to hOX40L expressing K562 cells, C) control for m0X40L
expression on transfected and WT cells, D) binding of_the antibodies to m0X40L expressing K562
cells, and E) binding of the antibodies 10to WT K562 cells (n=3). Fig. 8:shows the ability of the
antibodies of the invention to bind Clg (n=3). Fig. 9:shows the ability of the antibodies of the invention
to activate C3c (n-S)nISHigtion: sHo\Ws td.abikly arftihedseribotliessiol the gensrmidmtofbintiodias7RI
(n=4), Fc7RIla (n=¢handib iR BRdeH) oo BERWS the ability of the antibodies of the invention to
bind to Fc7RIlla (CD16) on NK cells (Mean* SEM of 6 donors). Fig.12:Western Blot; lanes |, 4, 7:

marker; lanes 2, 5, 8: 100 ng OX40L,; 20lanes 3, 6, 9: A:'O ng OX40L. escri ti fj%pn'jhthggyyence Liin
SEQ ID NO:1 kapgdfigHehEroRRinastchurianmetbednb s med bersty s insadgdiminolsrplie region
of LC.001 25SEQ Hori@:Snkibppiedighit chaiprepariablexieginpdo 00 5:SEMiéd NOrdcéhBrmytchain
variable region of 5 5; ight-chain,vari i 06y
heavy chain variatl)liwl? ﬁ%lgﬁ%?%%%ﬁ)oéé%ij%k%tﬁ% d hdﬁsli %QFM% %#e% %}%%Qég%}w

D NO:7 kappa light chain, vari region of L
30SEQ ID NO:8 y HEBVLAMMY)4Rhie MUY HiAL & a8 NS ORAFHIUR PR, 820580le
region of LC.019 SEQnibN{ied @xphssad chaina artainidiregio axpl¢sSici 9866 tnbiexkd kappa light

chain, variable regHRQleHC - 9dch SELLMBIMNGY ha M RHEAMRAN NAADL SRR PLL L ARCEARRR 1D
NO:13 kappa light chain constan&refglon S@Q ID NO:14 vyl eav%‘/?chaln constant region - 40 - SEQ ID
E

NO:15 y4 heavy chbirf cHRSHAE 5 ISR EQID R 18 BUTgHRR AR diER aAESERUIe tadith of

LC.033 SED ID Natertppdiighbepaistbiegiadl® regioroosan0s AGEmImENG; T7hash das grahain
variable region of latid38uer@sBING: 18 HagRd Nahtebaifs veriakierteainbi it (A §EQae NO:19
7 heavy chain vari reqi LG.060,SEOQ.ID NO;1 ka light chain, variable region o .063
SEQ ID NO:20 7 hge%\% c%é)i%gri"gﬂ% s o?'_l‘_’ (f‘é'é( §%)?§ef€pﬂl %%%’B&%%Z‘%ﬁnacnéssl%SEQ ID
NO:58 7 heavy ch&f9$HCes 0O ROHRaUBEL fist Pkl theNorsy AHEwdy @eam bre CIBUPIE234A,
L235A human IgGinmiwtant) SEQ ID NO:60 7 heavy chain of LC.001 (S228P human IgG4 mutant)
SEQ ID NO:61 kappa light chain of LC.001 SEQ ID NO:62 7 heavy chain of LC.005 (human IgG1
type) 158?%} ID 63y hg@ y chain of LC.%?S (L234A, L235A human 1gG1 mutant) SEQ ID NO:64 y
heavy chalR of LC. AERRh (GERPRIE RS R A0 K B8 RADTa it EHSIF8ICb65 SEQ
ID NO:66 7 heavy btmin ohai@.088 (hamasedyEtaypepBER HRNQHBHT pamvyfchgn ahd GLEO

(L234A, L235A hugiaihlg GiBautanth20Re Qiady :ﬁﬁaﬁzﬁﬁgm@a&iﬂtﬁfoh?-Q@%@%@@gemw IgG4
mutant) SEQ ID Ngég%ik%%!a'g%ﬁf@n ofé.%g gﬁbbrev%?]tlons Amino acids are abbreviated either
in the three (Leu) or one tetter CO( ee( .rﬁgl Bhashea %%%ﬁé%%’g}?ngﬁflg? If’ﬂ@cﬂnﬁosition
228 of IgG4 heavydHapech dpmeisaermimings o leasipaikpdSiosZisusawbondingdecatsnarabering
(Kabat). 20 widely conserved, connected by three "hypervariable regions" (or complementarity

determining regions, CDRs). The framework regions adopt a B-sheet conformation

and the CDRs may form loops connecting the B-sheet structure. The CDRs in each

chain are held in their three-dimensional structure by the framework regions and

form together with the CDRs from the other chain the antigen binding site. The

25 antibody heavy and light chain CDR3 regions play a particularly important role in
the binding specificity/affinity of the antibodies according to the invention and
therefore provide a further object of the invention.

The terms "hypervariable region" or "antigen-binding portion of an antibody"
when used herein refer to the amino acid residues of an antibody which are
30 responsible for antigen-binding. The hypervariable region comprises amino acid
residues from the '"complementarity determining regions” or "CDRs"
"Framework" or "FR" regions are those variable domain regions other than the
hypervariable region residues as herein defined. Therefore, the light and heavy
chains of an antibody comprise from N- to C-terminus the domains FR1, CDR1,



L234A means amino acid leucine at position 234 is changed to alanine. L235A means amino acid
leucine at position 235 is changed to alanine. 30PVA236 means that in the 236 region ELLG of IgG1
or EFLG of IgG4 is amended in PVA. GLPSS331 means that in the 331 region ALPAP of IgG1 or
GLPAP of IgG2 is changed to GLPSS. Delta G236 me Qs_amino acid at position 236 is deleted.
351gG4x means mutation S228P in IgG4. LC2010-001 is'a synonym for LC.001 -41 - Fcg is
synonymous for Fcgamma (Fey) Other sequence amendments of antibodies are designated
analogously. RecoRRENAMRD]|UKIRS h(Ma3, QXd GRAOXHR sHifusel hatHistidiagatagRegamdtinant
soluble murine O 401 -Hi d istidy ' I
XAl fusg é@@ﬂ%ﬁ%ﬁ@ﬁ&ﬁ%@ﬁ #ﬂ%@sﬁ

OX40Lh0X40L-Flag fused to a Flag tag Recomhihant so ( ag fused to a
Flag tag Recombir?gﬂfré e Rtshal? GRUSHDRARAIAEC i uRRarregnR apisit dFIGIHIKEe Fey

monoclonalAnti-mBecaritibgdy Gleatstamddrd ndafiffeyrmafh Sclbatakinl-h BeqrtibedyfMPrineimntifhistidine
monoclonaiAnti-HigantikedyRacambinans goluble fiwman gidRhQX 49 smReduagd ipsmurRefrey

Murine anti-TNFa ﬁoar}%d%n%ltAglti-%%Bﬁ ody Murine anti-CD40OL monoclonalAnti-CD40OL
antibody Tumor Necrosks Fado 31p D40 LigandCD40L Rat anti-human OX40L

monoclonalTAG34 antibody Human anti-human OX40LLC.001, LC.005, monoclonal N
antibodiesLC.010, 1K @dth 'GuORY: b&EdD3B nkildd AcldntiPe ke 063 RRYIABRMAGYIHiBHIRH A

include DNA molecules and RNA molecules. A nucleic acid molecule may be
single-stranded or double-stranded, but preferably is double-stranded DNA.

v\éh%ch

10 Nucleic acid is "operably linked" when it is placed into a functional relationship
with another nucleic acid sequence. For example, DNA for a presequence or
secretory leader is operably linked to DNA for a polypeptide if it is expressed as a
preprotein that participates in the secretion of the polypeptide; a promoter or
enhancer is operably linked to a coding sequence if it affects the transcription of

15 the sequence; or a ribosome binding site is operably linked to a coding sequence if
it is positioned so as to facilitate translation. Generally, "operably linked" means
that the DNA sequences being linked are contiguous, and, in the case of a secretory
leader, contiguous and in reading frame. However, enhancers do not have to be
contiguous. Linking is accomplished by ligation at convenient restriction sites. If

20 such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in

accordance with conventional practice.

As used herein, the expressions "cell," "cell line," and "cell culture” are used
mterchangeably and all such designations include progeny. Thus, the words
"transformants” and "transformed cells" include the primary subject cell and

25 cultures derived therefrom without regard for the number of transfers. It is also
understood that all progeny may not be precisely identical in DNA content, due to
deliberate or inadvertent mutations. Variant progeny that have the same function or
biological activity as screened for in the originally transformed cell are included.
Where distinct designations are intended, it will be clear from the context.

30 The “constant domains” are not involved directly in binding an antibody to an
antigen, but exhibit various effector functions. Depending on the amino acid
sequence of the constant region of their heavy chains, antibodies or
immunoglobulins are divided in the classes: IgA, IgD, IgE, 1gG and IgM, and



-42 - EXAMPLES Example 1 Generation of a hybridoma cell line producing anti-OX40L antibodies
5Culture of hybridonias HuMab hybridomas were cultured in IMDM (Cambrex), Fetal clone 1 Bovine
serum (Perbio Science), origin Hybridoma cloning factor (Igen), sodium pyruvate,
penicillin/streptomycin, 2-mercaptoethanol, HAT (Sigrr_t:it-ﬁldrich) and Kanamycin (Invitrogen) in 37C
and 5% CO2. 10immunization procedure of transgenic mice LC2010-001: Six HCo7 (2 males and 4
females), strain GG2201 (Medarex, San Jose, CA, USA), and 4 HCol2 (4 males), strain GG2198
(Medarex, San Josey&#A, df hajaveny blidnrtténghyided imizedbelitbstx 1196t 20.3.dels] tigtsiently
transfected with a'ig%‘?r&ﬁ&' Vﬁ?é%[ fORAYEDE) %t@tvgh%t%nem %o? s @tﬁts&l%k%ond

extracellular domain of h Ight immunizations wefe performed in four intrapetitoneal (i.p.)
immunizations W|tI1|°tII?e H%é%‘ll_té SShusheosiardipstisctrlRR Gug(¥: @T%hﬁ?ﬁ%ﬁdﬁevat the tail

base with recombihaatptibedicsrecondifigsvithmunerdionreQoqfembly o QEOHEK293-h0X40L cells was
mixed with 100 p.1 complete Freund's adjuvant (CFA; Difco Laboratories, Detroit, 20 USA). For all

other |mmu§1|zat|onlsH 100 af cells i (I)? BSth re. u‘egrg .or recombma t protelnﬁ&\%ﬁg_% with 100 al
incomplete’Freund’'s a uvan chf’ﬁ t‘é’o S SRR RHIEPs B ahhRo R & fouRtto be

sufficient, mice we@éra&dtfmrmlpmt@rdgwe@dmmfwmg AbXMIGE pottaetitbfahudaraiPst200 pl PBS
25intravenously (i. pem@nd“BedaygdaetﬁrenfuﬁtﬂsbdyGeQh@&@h@@%&d&&@t&@ﬂmLa@t%ﬁdﬂere

derved o HOOIE 65,6200 008,010 481 9 020000 B HEOL (Aimlgg.eng Ljemale)

strain GG2201 (Meda Jose, were immunize mg soluble ex tacellt

domain of hOX4OL2P5E0dH %ﬁtﬁﬁ%@ﬂ%@@%ﬁ@%&rﬁ%w@a&ﬂnmp.wmbtsweén'e@ﬂeng §oand
three subddtaneouS (g 6.y ammetlibzatibms] dti tidintasite 48 theaBe phar Shelfivdidinmsinizatiorndea pl of

5552??‘8%’15"?3?‘%*@%%% G 19959“‘%‘@ R T U
incomplete Freun gﬁﬁ?‘/ﬁﬁrg%@ %ﬁfﬂ%) EﬁWﬁte‘r% il PO WoetHlindts be
sufficient, mice webé additieerallip Foosted. tN@wtﬁ%QlQWﬂﬁBﬁtr&&mﬁnﬂm@mﬁE} natzﬂq pl PBS
|nt|ravenously (B vh)M@ng&gm lg?]fng(f gyg ﬁtyhnqi&gg@gg@() rpge@tl@pat}/l|qepﬁ/lexlggn%qlcp@é@eF 020 th]e
spleen andlymp t omin a cted. Fusion o
splenocytgé and Iyﬁgﬁ %({)l%g%g%s Werthgﬁ us%n?ogr r?iréull?%\ég%? ﬁﬁm@w?ﬁﬁe%%rﬁf ng%’cé*rd%g to
standard operatlngabfé@@dm@@g@(%@ﬁ%ﬁédﬁc@ﬂSllﬂ,ﬁﬂl@ﬁléﬁ%t&@i’hwweﬁimmﬁﬁﬁd mice
were determined biy23r{igeP3spenitp0] SN2IG AR PliateK96( aktatonp 531l Shplae2 Grairabeyigg coated
with 0.1 mg/nil purifjs 0 tats m

Thereatfter, wells V\!/Ie(:cegrt?lé( (goldﬁvi\;ﬁ%& l? a%gn%am dxgé 9 w%eﬁ @S q&%@} %g’t Chemie
BV) and 2% chickéR%desin @sHEs) shomv utpisprap déraperat ]él bircliateande fé’ffé‘\‘/?@re
diluted 1:5®in PBSﬂI@raazm{[gﬁdetbmdﬂm:mdte secumpbbtaineskftom, ridceop bixid i rapthkation was

dissolved 1:100 IM%@%T@@%%@@M&Q@MW@ m&%@@t&&%ﬁtgﬁ%ﬁ iRGANgLByMan
OX40L was dlssolvedgu_@qam PBSTC nd us SItI trol Plates were mcubat for 1 hour

at room temperatub&? ‘tﬁ?}gﬁtﬁ?%’ 8 8é PEETSPIBEE Shtaiihg 0.05%
Tween 20. Gt-a - hd@@ﬂﬂﬁﬁ(‘da@ﬁs@h)ﬂhas dﬂhtedl fe@@mnf%mammdqumess

containing the testgeiaps ard faa Bﬁgﬂﬁh&i@aﬁ%tmbd?*éﬁﬁé laB fdacksan) was diluirsh i3000;in
PBSTC any added to&lﬁe C\{veIIS?llc natadvrgn eﬁgtaﬂv& c&xntrob?late@xyere in ubﬁt for.1 hour at
room temperature Fina nally, plates were e three tmesTisin % eve oped1 %\Aﬁtﬁsfreshly
prepared ABTS(r) %fﬁﬁ@@?i%g?ﬁﬁl}’?@@geé A-aFmpapiofzn M&Ib@hyﬁﬁéﬁ@tﬂﬁh’ﬁéﬁd@mﬁbmc
acid) for 30 minutethatsiatiad terriparaitide d&ihkein tiﬁetdarlsaétbs&rk;ﬁw&zweamasufedqﬁbé&ﬁmm

kappa-ELISA To d?t@ft@t@?ywnsthergyrfttdg%ﬁq%a FeRtea iR g i B ARRA e 0 WA ©

antibodies, a kappa-ELISA"'was perf es were coated wi uman

kappa-light chain aiBRRyEBA ]dﬁﬁrté’éiefﬁﬁad?é%@‘ﬁ‘t PESIp RS BIRSSHEREIYS a3t E%gfét
discardingithe wellkZ@ﬁtesm\femlmwkﬁd bsrintoipalion anifiz @ B STHC (BB SO sty pptfoneated:With 0.05%

Iéveelrtt -20 (PBSTO)dRrcdhpM 5@@@@9@ raditeml ey ﬁﬁﬁ%t&%‘étﬁ’&@t g éﬂEMBgi’”doma
culture supern u ure,m sed as
negative control, Eﬁé#ﬁ% gg 85 gg t}é‘?dt/‘i‘o%%ﬁ@ldﬁﬁ F% {%’r\i ﬁs mvle4control.
Subsequently, wellifereuirtionsdBitd and WatsAnculiel TRANORIS. dﬂﬂ}ug?altedqmtsa?ﬂ;%man IgG
F(ab')2(DAKO), dilyieehiQ0Q m3PRRINC taxl h at 37C. Wells were washed thrice and assays were 15
developed with freshly prepared ABTS(r) solution (1 mg/ml) for 30 minutes at room temperature (RT)

in the dark. Absorbance was measured at 405 nm in an ELISA plate reader. Example 2 Cloning and
sequence analysis of anti-OX40L HuMab variable domains 20(kappa-light and yl-heavy chains)




The nucleotide sequences coding for the light chain variable region VL and the heavy chain variable
region VH of the OX40L HuMabs were isolated by a standard cDNA synthesis / PCR procedure. Total
RNA was prepared from 1x106 - Ix107 hybridoma cells using the 25 GeneRacerTM Kit (Invitrogen).
Hybridoma derived RNA was used as a template for th%lg,t strand cDNA synthesis and ligation of the
GeneRacerTM Oligo-dT Primer. 2"d-strand cDNA synthesis and further PCR amplification of VL and
Vii encoding cDNA fragments were performed with revers light and heavy chain primers
complementary to Tiuclgebtle securintes:fdrihe kappaiight ahst binbeyR0chaihdiessianbiggion and

5-specific GeneRaggy Ig}rf%ﬂmﬁrciofeé@%; L,??yofr b RCByortIn Brg%ﬁéﬁegé’g}%ﬁﬁﬂﬁ&ﬁf‘%@e

TOPOT" TA cloning kit from InvitrogenTM Life Technolodies and p OT" as a cloning vector.

Cloned PCR prod(RY§Hare {assifBi RAiesdR it fisHpitg 6PIRIpprbgRBtednas MO Ecorl
for digestion and exgectesnital cuinted Ditpdrdgmentislaeswbabacity 48 a4 Y. 9Préferaidy, Mhisand VH,

respecti\{ely. _me Qg{(i‘%&éq%?%é&ft%@%%PﬁB fr %‘iﬁ@@%ﬁ/@ﬁ %ﬁ%@@@?%ﬂ@%@v&f% _
sequencing. The enetics Gomputer Group, Madison, Wiscon spftware package version
10.2 and Vector-h%’frgaéfn%l%%?%g&gfagﬂs _](51' OF%P%FEFHQ%CTé ?rg%‘e ?ﬁ% _qﬁ%\aﬁ% bk?gtein
sequences were afigiteeiiyisirighiia cChmpaursLusPalonal satdbedice alignments were made using
the program GENEDOC (version 2.1). Example 3 Construction of expression plasmids for an

ant-OX40L 1961 HiyMap.bTe An:OXAGkHMaR SN Bnd hemw shaingneodinggengs were
separately assembled in mammalian cell expression Vectofs. There yl% € gene segments encoding

the anti-OX40L HENfCrdHReHam haispraeqbar (e bindingeohamanibedy0igheBHam éhsstant
region (CULSEQ IBub@dl3, iaxclveahS ke vELNOo Bheto aid@here reajoiniecaad/ vretel gaaey segments for
the 20 anti-OX4O|3ggiqt\éqpcg§@)\g chain variable region (VH) and the human 71-heavy chain constant
region (CHI-Hinge-CH2-CH3, SEQ ID NO:14, or out of SEQ ID NO:58, 62 or 66). General information
regarding the nucleotide sequences of human light and heavy chains from which the codon usage can
be deduced is givehhinfitatian BAthetainpPbsenueamedofcRroteireswiiatrindhegiCHBtarest, fifth

ed., MEI PUb“Cat'CS‘héé%-@é'é’e?ﬂ?séﬁ%ﬁ%édwﬁﬁ a&hﬁa&%@l?%@oﬁ?& Eﬂ@@%%%@ﬂé&?’é&‘%ﬁﬁmm the
human cytomegaI(%ku%‘(l-{g%V)b S}/mlhetl&S'-UT in Iudln% Koz:;l seq:#gnce, murine
immunoglobulin hegv%/céh%un s@na?ssse%aue%%e‘?ﬁgld%%é}ﬁ% '3?135@ gaﬁ‘e & i‘ﬁ?}BiPeTﬂ Hoed
anti-OX40E HuMakeeéeihite gttt X¥aimt N Ak remljedoigtmmemigacBEMA| vastrithen’dité Hbthe 5' end
and a splice dononpéssare ehunidteenhioit rastriciondiiamllthaBverd, THHSGRBOMC RUsRANar

kappa-gene const ion, inel gi the,ipt 0 10Ja-kanpa enhancer [Picard, D., and
Schaffner, W., Nat%%éégg;?‘?ﬁ%%@ (?%12 gal;\% he%ﬁgtijm%gﬁe iﬁ?{rf%alﬁ%%%o %?hﬁ? p%a[‘?ﬁﬁrf%ddeﬁe ation
(-poly A" signal se{dEiRiECt BFhEI¥scription unit of the anti-OX40L HuMab yl -heavy chain is

composed of the following elements: The immediate early enhancer and promoter from the human

cytomegalovirus (RGN AwYNBEHE DrltdalRclueing a4 KazZak seayenre LRpmodiiednysing
immunoglgpulin hea\{/})é?cham sg; al seqti'ence ECIUdI g the signal sequence intron, The cloned
nti-OXAGP HuMaE RIS AL, <R BIR AR PAE PRI S Gl e S AEScHOSHEHE the 5
and a splice donortbitecamgplaruenidzadaderdstrctimdsite at the' bl 126ERdgendiit humamd 1-heavy
gene const)ant hreghi@méeﬁiydimgha ml dgtoii'tl%gﬁﬂi‘ﬂ%@{i@\‘@kgﬁl re@laryl- B.SEMROGhaib1 983) |
1373-1378), The an.71-im in ?/ ation{"poly, A") si eguence. Fungtiona
elements of the anﬁ%%(iBEl%%u;g i?ﬁ%@ﬁ ﬁiaﬁ%ﬁﬂ’? :r‘?é’a\(})‘?sc)ﬁ%gg%ﬁ(}ﬂu[emuml' %
(1985) 161-206) that the heavy chain region comprising amino acid residues 318 to
25 337 is being involved in complement fixation. Duncan, A.R., and Winter, G.
(Nature 332 (1988) 738-740), using site directed mutagenesis, reported that
Glu318, Lys320 and Lys322 form the binding site to Clq. The role of Glu318,
Lys320 and Lys 322 residues in the binding of C1q was confirmed by the ability of
a short synthetic peptide containing these residues to inhibit complement mediated
30 lysis.

The term "complement-dependent cytotoxicity (CDC)Y" refers to lysis of OX40L
expressing human endothelial cells by the antibody according to the invention in
the presence of complement. CDC is measured preferably by the treatment of



30chain expression plasmids: Beside the anti-OX40L HuMab kappa-light chain or yl-heavy chain
expression cassette these plasmids contain A hygromycin resistance gene An origin of replication,
oriP, of Epstein-Barr virus (EBV) An origin of replication from the vector pUC18 which allows
replication of this 35plasmid in E. coli, and - 47 - - A B-lactamase gene which confers ampicillin
resistance in E. coli. Example 4 Construction of expression plasmids for an anti-OX40L IgG4 HuMab
5An anti-OX40L 74-heavy chain prototype expression plasmid was derived from the anti-0X40L

71-heavy chain expiEsslorypassiisbiruiapineiniptheiblindls genbaic Ztbodstantéagion @ty 1
-immunoglobulin pglyadenylation (&g&fg\;) ‘ﬁ}%%ﬁ%%%ﬂc?@ &Qﬁsh%@aﬁgg%%glgfg}éééggﬁ?nt region

(SEQ ID NO: 15 or out of ngnmutated 7/4-constant region out of SE IDD y4-
10immunoglobulinB8FRaé&rgtattiogrth il @qmy%ﬁﬂ?@%kﬁéﬁ 6f ALK 26 ¢1aRs8D
kappa-light chainsdéiés ssine exprassitioplasniitiggeme UBed as descsibeddofdgl fseefabale).
Example 55 C&%@MO&%@X%@%@@spk%%mtﬂﬁg%muﬁamyﬁﬁwt)eauee%%%%g%1tﬁéan,d
IgG4 based on LC.OOlﬁF}E({?resrilon lagmids encE\ﬁI’ mutant antl-OX€l L ’Zﬂl- a(ﬂg 74-heavy.chains
were created by sitSAHEHEY %%gjge Sidbrthe BBk eSS HasHidd Ubifg gy m
QuickChangeTM Sitexginecte ElrkitAgelatsis kia(Stratlycaayentminonatitgearel benbetibddacdording to
EU numbering (Edeiianp@ifibd atilanPt0g. dathrenserdtSsialdsA 63 (1868nts8a:Kabatf-A., et

al., Sequences of Proteins of Immunalogical Interest, 5th ed., Public Health Service, N1H Publication
No. 91- 3242, Bethagsgg%%%rl%r&f%% -%??#aﬁefll,sﬁ&w Sg Ripiebater %t%%%%% 8%&“;%%% IgG1
IgGIvi PVAD36; GPrisgem of diprtingidmayimaibindingsigpaxd 35 megsue & 2sepas dsnainzes;
P331S The amino 4id seque(@P4Bi5i233he 1 128sHiedst2350841236 of AR RE@M a2 W -hemyMcirain is

replaced by the amig ;B&Qtﬁmuﬁﬂs%.%{%%ﬁéé@%@)%aﬁl%ﬂ%ggggaﬁ YRR Shaly,The amino

acid sequence Ala327Leu328Pro329A13338Pro33 1 of the h eavy chain is replaced by the
amino acid sequer?é@@%ﬁ%é?ﬁ%%é‘?%aérﬁ%@%§¥ of e ﬁBMW@h‘éHW%WﬁHE%@I IgG1

v2 L234A; L235A Clq refers to such an ELISA assay measurement wherein the maximal binding
15 {Bmax) of Clq to an antibody according to the invention at a concentration of 10
ug/ml of the antibody is 20% or lower of Bmax observed with antibody LC.001,

preferably 10% or lower.

It is further preferred, that an antibody according to the invention shows a reduced
activation of complement factor C3 in an ELISA assay. The assay is performed in

20 the same manner as the Clq assay. In such an assay in principle an ELISA plate is
coated with concentration ranges of the antibody, to which human serum is added.
C3 binding is detected by an antibody directed against C3 followed by a
peroxidase-labeled conjugate. Detection of binding (maximal binding Bmax) is
measured as optical density at 405 nm (OD405) for peroxidase substrate ABTS®.

25 Accordingly the present invention refers to an antibody, characterized in that non-
binding of the antibody to complement factor C3 refers to such an ELISA assay
measurement wherein the maximal binding (Bmax) of C3 to the antibody at a
concentration of 10 pg/ml of the antibody is 10% of Bmax of antibody LC.001
preferably 5% or lower.

30 The term "antibody-dependent cellular cytotoxicity (ADCC)" is a function
mediated by Fec receptor binding and refers to lysis of OX40L expressing target
cells by an antibody according to the invention in the presence of effector cells.
ADCC is measured preferably by the treatment of a preparation of OX40L
expressing erythroid cells (e.g. K562 cells expressing recombinant human OX40L)

35 with an antibody according to the invention in the presence of effector cells such as



The amino acid sequence Leu234Lel1.1235 of the human 71-heavy chain is replaced by the amino
acid sequence Ala234A1a235 1gG4 1gG4vl S228P; L235E Ser228 of the human y4-heavy chain is
replaced by Pro228 and Leu235 of the human y4-heavy chain is replaced by Glu235 IgG4 1gG4x
5228P Ser228 of the human y4-heavy chain is replaceq y Pro228 ,xample 6 Production of
recombinant anti OX40L HuMabs 5Recombinant HuMab's were generated by transient transfection of
adherent HEIC293-EBNA cells (ATTC CRL-10852) cultivated in DMEM (Gibco) supplemented with 10

% ultra-low IgG FQfe{kiibte)atm VERM R KericaholmyNoiRorRssaRlR) aningacidsd&ihee) and

250 ug/m1 G418 ( ti eneIM 6 he) Tr, ection Reagent was used in a
ratio of 10 reagent%%ﬁ%ngﬁg égﬂn;agsg(?ginﬁ%g (r%lr# %k_t:e?taor é\l?le irﬁ]a%%%%ﬁé ] I(fﬁrl],ﬁ'h ag%%} ﬁ\ée\{gsv?/r%hains
were expressed fréfiHRd Hitherdrt Pidsehaedusily dnsidhaterhiot the Apthogieto iﬁ%@%ﬁéiﬁﬁgﬁcoding
plasmid from 1:2 teu2: incuibavtalbvednteifdiigraadlls £ tiotikuperauperriatanis vedr fohaskestad aiday 4 to

11 after tragsfection,apnemriamsHeR sinneshabr 0G0t erafisatian coeenaraldafosmation

regarding the recombinant expression of human antjbody in e.g.. HEK293 Is given in; Meissner, P., et
al g Biote%hnol. Bio%]‘f“fgwlf%e&gg‘ifﬁ@?‘?%? LSRG ‘?%{A]Pﬁrﬁﬂpgﬁgi%i@% i X HEA alens
LC.001, LC.005, LO@igingCA20(] &6201vestiea8dnistrumentriBiadore 3080ngurnifigy anckpeastion
bufer: HBS-P (10 sWSBRESIAE0 M Na e S ARHENSIRnp IS ) R0 iRtion of analyte
was performed at &%ongﬁggg}yogssqltl)]etwgge% t(i)?]iS rl}l\/l g@g Q%) %n!\{lﬁfqél mlnqites tan Wﬁfge%%h
HBS-P for 5 minutes. F?_ege Eraton of the aliface (‘é methiist 5&)& e Surfate’t as
performedlﬁy two i?ﬁHéﬁbﬁ%@W@mM Glycine pH 2.0 for 1 min each. The chip, assay format and
sequence of 15 injections and kinetic data correspond to the description in the following table. Kinetic

i ver el IXHIOAERIE QAo AN ROURRS s BT AP,
3.32x10" 3.75x10-TEHB XA ﬁpgaody with Fc receptors (FcRs), which are specialized cell surface
receptors on hematopoietic cells. Fc receptors belong to the immunoglobulin
superfamily, and have been shown to mediate both the removal of antibody-coated
15 pathogens by phagocytosis of immune complexes, and the lysis of erythrocytes and
various other cellular targets (e.g. tumor cells) coated with the corresponding
antibody, via antibody dependent cell mediated cytotoxicity (ADCC). Van de
Winkel, J.G., and Anderson, C.L., J. Leukoc. Biol. 49 (1991) 511-524). FcRs are
defined by their specificity for immunoglobulin isotypes; Fc receptors for IgG
20 antibodies are referred to as FeyR, for IgE as FeeR, for IgA as FeaR and so on. Fe
receptor binding is described e.g. in Ravetch, J.V., and Kinet, I.P., Annu. Rev.
Immunol. 9 (1991) 457-492; Capel, P.J., et al., Inmunomethods 4 (1994) 25-34;
de Haas, M., et al., I. Lab. Clin. Med. 126 (1995) 330-341; and Gessner, 1.E., et al.,
Ann. Hematol. 76 (1998) 231-248.

25 Cross-linking of receptors for the Fc domain of IgG antibodies (FeyR) triggers a
wide variety of effector functions including phagocytosis, antibody-dependent
cellular cytotoxicity, and release of inflammatory mediators, as well as immune
complex clearance and regulation of antibody production. In humans, three classes
of FcyR have been characterized, which are:

30 - FeyRl (CD64) binds monomeric IgG with high affinity and is expressed on
macrophages, monocytes, neutrophils and eosinophils. Modification in IgG of
at least one of E233-G236, P238, D265, N297, A327 and P329 reduce binding
to FeyRI. IgG2 residues at positions 233-236, substituted into IgG1 and IgG4,
reduced binding to FcyRI by 10°-fold and eliminated the human monocyte



LC.001 h0X40L-His 9.01x104 7.16x10-9 <1.1x10-11 CM5 Anti-hFcg LC.005 hOX40L-His 6.84 x104
2,02x10-7 <1.5x10-11 CM5 Anti-hFcg LC.010 h0X40L-His 6.25 x104 2.5x10-5 3.99x 10-10 CM5
Anti-hFcg LC.019 h0X40L-His 7.89 x104 7.53x10-8 <1.2x10-11 CM5 Anti-hFcg LC.029 h0X40L-His
1,41 x105 2,4x10-8 < 7,1x10-12 CM5 Anti-hFcg LC.O?i\?iQQX4OL-His 7.01 x104 2.09x10-7 <1.4x10-11
No interaction between TAG34 and m0X4O0L could be measured. Data Evaluation and Data
Deposition for all Biacore assays 5Negative control data (e.g. buffer curves) were subtracted from
sample curves for corregianotsysiciodptansinibaselioitivt artsqnagisarsignal radictipgyr. J.
BiaEvaluation versmnlﬁ(gljm\%@_szg%?gdgf %@y%szgisensorgrams and for calculation of affinity data.

- FeyRII (CD32) binds complexed IgG with medium to low affinity and is
widely expressed. These receptors can be divided into two important types,
5 FeyRIIA and FeyRIIB. FeyRIIA is found on many cells involved in killing (e.g.
macrophages, monocytes, neutrophils) and seems able to activate the killing
process. FcyRIIB seems to play a role in inhibitory processes and is found on
B-cells, macrophages and on mast cells and eosinophils. On B-cells it seems to
function to suppress further immunoglobulin production and isotype switching
10 to say for example the IgE class. On macrophages, FcyRIIB acts to inhibit
phagocytosis as mediated through FeyRIIA. On eosinophils and mast cells the
b form may help to suppress activation of these cells through IgE binding to its
separate receptor. Reduced binding for FcyRIIA is found e.g. for IgG mutation
of at least one of E233-G236, P238, D265, N297, A327, P329, D270, 295,
15 A327,R292 and K414.

- FeyRII (CD16) binds IgG with medium to low affinity and exists as two types.
FeyRIIA 1s found on NK cells, macrophages, ecosinophils and some
monocytes and T cells and mediates ADCC. FeyRIIIB is highly expressed on
neutrophils. Reduced binding to FeyRIIA is found e.g. for mutation of at least

20 one of E233-G236, P238, D265, N297, A327, P329, D270, Q295, A327, 8239,
E269, E293, Y296, V303, A327, K338 and D376.

Mapping of the binding sites on human IgGl for Fc¢ receptors, the above
mentioned mutation sites and methods for measuring binding to FeyRI and
FeyRIJA are described in Shields, R.L., et al. JBC 276 (2001) 6591-6604.

25 The term “Fc receptor” when used herein, refer to activation receptors
characterized by the presence of a cytoplasmatic ITAM sequence associated with
the receptor (see e.g. Ravetch, J.V., and Bolland, S., Annu. Rev. Immunol. 19
(2001) 275-290). Such receptors are FcyRI, FcyRIIA and FeyRIIIA. The antibodies
according to the invention preferably show a reduced binding to Fcy receptors,

30 preferably to FeyIlIA. Preferably the term “no binding of FeyR” means that in an
antibody concentration of 10ug/mi the binding of an antibody according to the
invention to NK cells is 10% or less of the binding found for antibody LC.001.



Example 8 10Inhibitory competition assay of anti-hOX40L antibodies inhibiting the interaction of
hOX4O0L with immobilized h0X40 Instrument: Biacore 3000, running and reaction buffer: HBS-P (10
mM HEPES, 150 mM NaC1, 0.005% Tween 20, ph 7.4), 25C. Prior to injection the analyte (10 nM)
and competitor (eight concentrations between 0.78 11N%$nd 100 nM) were 15preincubated for at least
20 min at 22C. Injection of analyte +/- competitor was performed for 3 minutes and washed with
HBS-P for three minutes. Regeneration - 51 - of the surface was performed by two injections of 10

mM Glycine pH 2.0¥ai1d rg@u%@wh sTﬁlicuaawFaRsaﬂé&ﬁrgabmccﬁeguﬁaqegpigmeﬁm ?éé%l'tﬁwﬁig% gata
ond to the riptiQnin t ing,t . Ta ip_ Ligand Ana mpe

E:I\(ilr)rgsl\r/)IS 0X40-h Fg'%%%&g@-%ﬁfb%g%ﬁ)fg%%s d‘%’i’gﬁic h‘g%%@zmgﬁfﬁ%gﬁ%&%?% %‘Ms

0X40-hFc hox4oL 938y dsas)3x Fad’s andiidodas-irdbiende BindiHg2Po fadt4olox ¥ Bin

solution (solution affim§y, (E:001, atchitTLOMSISHs 3 lanweretidbs vahiehthaon TG BAltkedraiie 9

Epi h terizafi I= ' jes T 44 L&..00 0 . 9,
Lgl.tc())Zp g, (I:_(? 2)611303(,e :_I%Q%'%é(% ﬁcs%l? r%%%?fg%%%%}r%%%{gg rﬁ%?n;géggnﬁé% feg}c}%%h %ﬁ%ﬁ?bﬁ@é@ |§ i(_EL%O()%n%}I'\/I

HEPES, 150 mM N&Bf-0 0859 Fitiiob, DAIPEY 3¢ FRe Motk Groshelvdraruelngrda by
cross competition HE¥REen thd lidtethdritd dHide7 Add).to Injdetinbytha ansilytd  S8:odk)inpdaeomepetitor

(100 nM) werﬁ pr_?éﬁ:@%ﬁéﬁdcfpflg@ﬁ%?t ?%Qi@ig@a'aa&@%t&nb}iﬁééi%&%mlﬁ%éséfzomed g.%@t% two

minutes, wash wi - inytes. neration. of the surface was perfo

injections of 10 mMﬁéigg%%%%fgﬁ'l%ﬁ‘iﬁ%‘é%%&ﬁﬁ%%ﬁ?ﬂ?%é%a@%%%ﬁ%ﬁ%ﬁféﬁé&b fjections

and kinetié¥ata cotraapidyed roefiveabiasevigtiomihiheHoliowhey retfiored Lk mMuthtions@taS LAbturing
or L235E and S228P (cf. table 1).

The term "binding to OX40L" as used herein means the binding of the antibody to
human OX40L in a BIAcore assay (Pharmacia Biosensor AB, Uppsala, Sweden).
For further confirmation, binding to OX40L can also be determined in an ELISA

15 in which purified OX40L is coated to microtiter plates, or in a FACS- assay in
which direct or indirect labeled antibody is bound to K562 cells expressing
OX401..

In the BlAcore assay the antibody is bound to a surface and binding of OX40L is
measured by Surface Plasmon Resonance (SPR). The affinity of the binding is

20 defined by the terms ka (rate constant for the association of the antibody to the
antigen), kd (rate constant for the dissociation), and Kp (kd/ka). The antibodies
according to the invention show a Kp of 10 or less, preferably of about 107 to
107 M (see examples). Accordingly, the present invention refers to an antibody as
decribed above, wherein the antibody bind to OX401, with a Kp value of less than

25 10 M in a BlAcore assay, preferably wherein the Kp range is
1010 10° M,

In the OX40L-specific binding ELISA, OX40L is coated onto microtiter plates and

the binding of the antibody to OX40L is detected with a HRP-conjugated anti-

human IgG and the usual steps of an ELISA. The ECsy values in this assay are
30 preferably in the range between 3 nM and 8 nM.

The term "inhibiting the binding of OX40 to OX40L" as used herein refers to the
binding of the antibody described in the present invention to human OX40L,



Ligand Analyte Competitor Epitope CM5 Anti-hFcg Anti-OX40L (A,B,C) h0X40L- His TAG34 A CM5
Anti-hFcg Anti-OX40L (A,B,C) h0X40L- His LC.001 A CM5 Anti-hFcg Anti-OX40L (A,B,C) h0X40L-
His LC.005 B CM5 Anti-hFcg Anti-OX40L (A,B,C) h0X40L- His LC.010 B CM5 Anti-hFcg Anti-OX40L
(A,B,C) h0X40L- His LC.019 A/B 91

thereby inhibiting the OX40 / OX40L interaction, and thereby inhibiting the
OX40L induced signal transduction.

The antibodies of the present invention inhibit hOX40L/0OX40 interaction
preferably

5 i} atthe in vitro level shown by an ELISA assay by blocking the interaction of
biotinylated, immobilized OX40L with soluble OX40 by the antibody at a
(solid phase) coating concentration of 0.5 pug/ml biotinylated OX40L with an

IC50 value in the range of 1 nM — 4 nM,
ii}  at the in vitro level shown by a Biacore assay by blocking the interaction of
10 immobilized OX40 with soluble OX40L (10 nM, preferably as hOX40L-His)
by the antibody at an antibody concentration of 0.78 — 100 nM with an 1C50

value in the range of | nM — 10 nM,

iii) on the cellular level shown by a FACS-assay in which the antibody blocks
the interaction of K562 cells expressing OX40L (K562 OX40L) in a

15 concentration of 2x10° cells/sample with OX40 with an IC50 value in the
range of 4 - 20 nM,

iv) by an OX40-signal transduction assay in which the antibody blocks the
0X40 signal transduction induced by K562_OX40L, into 3x10* HeLa-cells
expressing OX40 per sample, which results in a blocking of NFkB activation

20 with an 1C50 value in the range of 1 — 5 nM,

v) by a T-cell activation assay, in which the antibody blocks OX40L induced
T-cell activation by K562 _OX40L at a concentration of 1.5x10° cells/sample
and a PHA concentration of 0.75 pg/ml with an IC50 value in the range of 1
nM to 10 nM, and/or

25 vi) by a T-cell activation assay, in which the antibody blocks OX40L induced
T cell activation by activated B cells or dendritic cells (Tetanus assay) at an
antibody concentration of 10 pg/ml, inhibition of 40% - 60% was obtained.

Antibodies showing in an ELISA assay inhibition by blocking the interaction of
30 immobilized OX40L with soluble OX40 at a coating concentration of 0.5 pg/ml
OX40L with an IC50 value in the range of 1 nM — 4 nM are preferred.

Accordingly, a further preferred embodiment of the present invention refer to an
antibody, characterized in that said antibody, thereby inhibiting the 0X40 / OX40L
interaction, and thereby inhibiting the OX40L induced signal transduction.



CM5 Anti-hFcg Anti-OX40L (A,B,C) h0X40L- His LC.029 B CMS Anti-hFCg Anti-OX40L (A,B,C)
h0X40L- His LC.033 A CM5 Anti-hFCg Anti-OX40L (A,B,C) h0X40L- His LC.060 A The OX40L
epitope recognized by TAG34 was defined as epitope A. However 5 TAG34 do not bind to denatured
OX4O0L (in a Western Blot) in an antibody concentration.pf 100ng. Antibodies within one epitope
group (A or B) show cross inhibitory activity, while antibodies from different groups show additive
binding signals. LC.019 neutralizes other antibodies from group A as well as from group B. - 53 -
Examine 10 BindingisgeeclieityrefeirAd> atlda. abfibadg bEcOfRMnD © DO hvand di\dead it uinant:

Biacore 3000, runnjagdsSAglA RAIFHRRR (¢ BAGERES, L5AMMANGE, P Stk Teen 20,

ph 7.4), 25C. Injection of analyte was 5 performe three minutes at 100 nM and 500 nM and
washed with HBS-PY5RHRIG Hiﬁﬁ?@gLRegeneration of the surface was performed by two injections of
100 mM HC1 for 1 mm each. The chip, assay format and sequence of injections and kinetic data

correspond to the gescripliep jretagdaliawing BRIBcly acdrdiRD!R The iR maBirsnaLigand:Aoalyte
CM5 Antl-r‘gFCg AIH)IIQ Il:g\%e-zl‘_%ggélg to mouse OX40L compared to human OX40L.

It is further preferred, that an antibody according to the invention in a

concentration of 10 ug/m! do not induce downregulation of OX40L expression on
HUVEC cells.

In a further preferred embodiment, the antibodies of the present invention are
10 characterized in that they comprise a variable domain combination independently

selected from the group consisting of combinations

a)  the light chain variable domain of antibody 1.C.001 defined by amino acid
sequence SEQ ID NO:1 and the heavy chain variable domain of antibody
LC.001 defined by SEQ ID NO:2;

I5 b)  the light chain variable domain of antibody LC.005 defined by amino acid
sequence SEQ ID NO:3 and the heavy chain variable domain of the antibody
LC.005 defined by SEQ ID NO:4;

¢)  the light chain variable domain of antibody LC.010 defined by amino acid

sequence SEQ ID NO:5 and the heavy chain variable domain of the antibody
20 LC.010 defined by SEQ ID NO:6;

d)  the light chain variable domain of antibody 1.C.029 defined by amino acid
sequence SEQ ID NO:7 and the heavy chain variable domain of the antibody
LC.029 defined by SEQ ID NO:8;

e)  the light chain variable domain of antibody 1.C.019 defined by amino acid

25 sequence SEQ ID NO:9 and the heavy chain variable domain of the antibody
LC.019 defined by SEQ ID NO:10;

f)  the light chain variable domain of antibody 1.C.033 defined by amino acid
sequence SEQ ID NO:11 OR 16 and the heavy chain variable domain of the
antibody 1.C.033 defined by SEQ ID NO:12

30 g}  the light chain (V) variable domain defined by amino acid sequence SEQ ID
NO:1 and the heavy chain (Vy) variable domain defined by SEQ ID NO:17;

h)  the light chain variable domain defined by amino acid sequence SEQ ID

NO:18 and the heavy chain variable domain defined by SEQ ID NO:19;



LC.001 LC.005 Anti-TNFa Anti-CD40OL TNFa CD40OL OX40L In this assays CD40OL showed some
unspecific binding to all antibodies or to the 5 chip surface, but after subtraction of background signals
this assay showed, that there was no unspecific binding of TNFa and CD4OL (up to 500 nM) to the
immobilized antibodies TAG34, LC.001 and LC.005. E@qple 11 Affinity analysis of antibodies
LC.001-IgG1 and LC.001-EgG4x 10Instrument: Biacore 3000, running and reaction buffer: HBS-P (10
mM HEPES, 150 mM NaC1, 0.005% Tween 20, ph 7.4), 25C. Injection of analyte was performed at
eight concentrations of th#8igh chail ivtitdidhdemanindédmeddbwaskiad atil siB3GeRcioSHE@ Minutes.

Regeneration of the surfageWas @gﬁgwghg}ﬁtwigyﬁcéi&%ﬁf&%m%@bfﬁﬁ Lmisgeach. The chip,

assay format and 15 sequence of injections and kinetic data correspondto the description in the
following table. Kinetic data were calculated by fitting kinetic data to a 1:1 Langmuir binding model.
Table 6 Chip Captimirig fuithasdptefatyed kanpfisiekd (hés aobedigsOM3hantirenivgihGO0INhaX 40L -

His 427164 346 €RRr L CME ADHIRECE L6:00n la@id OXAOlchS A8RiAA4:%H 2108

<2,06x10-11 20 L%.OOl and LC. Ol-Ig}G4x show the same affinity to hO -His.
€ group consishing of

k)  the light / kappa chain defined by sequence SEQ ID NQO:13;
)  the heavy / gamma chain of the IgG1 isotype SEQ ID NO:14 with one or
more mutations selected from L234A and L235A, PVA236 or GLPSS331;
10 m) the heavy / gamma chain of the IgG4 isotype SEQ ID NO:15;
n) the heavy / gamma chain of the IgG4 isotype SEQ ID NO:15
with the mutation S228P or mutations S228P and L235E.
0)  the light constant chain included in SEQ ID NO:61, 65 or 69
p)  the heavy constant chain included in SEQ ID NO:58, 59, 60, 62, 63, 64, 66,
15 67 or 68.

Further preferred are all combinations of each variable antibody domain
combination a) — i) together with a gamma chain 1), m), n) or p) and preferably
with a kappa chain k) or o). Especially preferred are antibodies comprising the
20 variable chains of antibody LC.001, LC.005, LC.010, LC.019, LC.029, LC.033,
LC.059, LC.060 or LC.063 each with kappa chain defined by sequence SEQ ID
NO:13 or the light constant chain included in SEQ ID NO:61, 65 or 69 and the
heavy / gamma chain of the IgGl isotype SEQ ID NO:14 with the mutations
1.234A and L235A or the heavy constant chain included in SEQ ID NO:59, 63 or
25 67, antibodies comprising the variable chains of antibody LC.001, LC.0035,
L.C.010; LC.019, LC.029, LC.033, LC.059, LC.060 or LC.063 each with kappa
chain defined by sequence SEQ ID NO:13 or the heavy constant chain included in
SEQ ID NO:59, 63 or 67 and the heavy / gamma chain of the IgG4 isotype SEQ ID
NO:15 or the heavy constant chain included in SEQ ID NO:60, 64 or 68, all three
30 without S228P mutation; antibodies comprising the variable chains of antibody
LC.001, LC.005, LC.010, LC.019, LC.029, LC.033, LC.059, LC.060 or LC.063
each with kappa chain defined by sequence SEQ ID NO:13 or the light constant
chain included in SEQ ID NO:61, 65 or 69 and the heavy / gamma chain of the
IgG4 1sotype SEQ ID NO:15 with the mutation S228P or or the heavy constant
35 chain included in SEQ ID NO:60, 64 or 68.



-55 - Example 12 ELISA assay for detection of antibodies binding to OX40L SA-coated plates (96 flat
bottom ELISA plate, Microcoat) were coated with 0.5 pg/ml biotinylated OX4OL dissolved in incubation
buffer (IB = PBS containing 5 0.1% Tween 20 (Serva) and 1% blocking protein) for 1 hour at room
temperature. Then the plates were washed twice using4yashing buffer (WB = saline containing 0.1%
Tween 20). Samples (cell culture supernatants or purified antibodies) were serially diluted in IB and
added to the wells. Plates were incubated for 1 hour at room temperature. 10 Subsequently, plates
were washed twicePusieghlyB ti8ubsebpiietly crgoiteigatelgha doah antitbbbly GDRINsE hminanatgd and
POD (Dianova) W%%@Bfﬁ%igeé@m«‘mlﬂ%ﬁ aRdhaddechigdharslisdpiaies mw%@teﬂm{ 1 hour
at room temperat 3{% ﬁ$s were, Vﬁ% Eﬁ%{trv’ﬂce usmg \‘/(;\{B and deﬁi‘le W@h read -fo-use
ABTS(r) solution ( ogﬁ ? ST InEA ATHB AR KHL6RSS 5N at 405
nm after absorbankeasy ¢heiighesblon BEeBSBR MEadKed @ sufficient OD (Fig. la). EC50 values are
obtained in the range of 3 nM -8 nM. Example 13 ELISA assay for detection of antibodies inhibiting

interaction gf humaf@lgxréé%[‘[f]n éjcggl ng AIE))Lni?aS?,eg\%ggat E)naﬁ%% F 6 fI ttfgpgi EhLﬁ1 un?lat? icrocoat,

Germany) were coated wi pg/m L disSolve our a

temperature. TherSHhsIRtA1RE Hfcraohss heananisabelast (sferbly ﬂﬁ@éﬂ CPTRIIRAY FnleeH Tane20.
Samples were dilutedrin #Bidonaucaieeniatignmohlbpgling anchagdadde tewrallsdaabseidas diutions.

In order to achievepRRURPIRANS RERXAR %%Qﬁl%ﬁ%@?dﬁ%tﬁp YolPolRs %qu %T‘%E) at a

each well a solution of human 0X40 conjugated with Digoxigeni 1a nos ICS
concentration of 0% PRES addly! Ié’lﬁ@s%é’?&%@ﬁﬁﬁ%ﬁ“ﬁd?sllﬁéuﬁ

Subsequelily, platd©uéreithasheithwit ausingdWB 8heep<Digoxigenin>-POD (Roche) was 30 diluted
to 50 mU/m1 in IB and added to the wells. Plates were incubated for 1 hour at room temperature.
Finally, plates were, w, sh sm and d eJo ed with ready-to-use N ion
(Roche) at room te%mp%refture\%éﬂu C%@l’ﬁg *05 86%%@5%93 ‘?ﬂé&éf g“ﬁ?ﬁé #ﬁaher 10 to
20 minutes (Fig. Ib)(ﬂ&é@zﬁéluéﬂx%fé%btaﬁwédemﬁﬁé rengBA5eive bA 3N KM bt AnNklEx£raAfs 14
FACS-assay for detegtion ef3308iabssin)ibiticg nteraction afiasmanKAGavith dueaniQXHOL
expressed on K56 é@fgf&#ﬁ OL cells). Purpose: Assay for determination of the HuMab
h0X40L's property to bfock intéraction of Dig-labeled h0X40:hFc fusion protein with hOX40L
expressing cell line K562 hOX40L. Procedure: The assay is performed with Dig labeled
h0X40:hFt2as "asddyhrédgeattdiddive the-MaMaORBNACL @S0tompatiing . tdssyireagast stack 0.5

pg/til - 1:10 diluted 5,583y, 1QQ@ AL #a@ 5&59@@@%%0& ligd ﬂ'!éﬁ%H}lQB J %rﬁt/%ﬁséf’ #20

blocking reagent (B%)che El%a nostics GmbH, DE). 2x105 K562 OX4O0L cells nin ISF-0) were
washed in 2 ml PESRRY é‘ifgﬁﬁf?d’é%% ¢ PBBesernpd |§¥8%\H’é‘d"f§§}‘fﬁe‘ﬁdﬁlm‘i§f5

competitor in PBS Jeompbenigoviredddnvretaiommehind Zedlkdisukd LihbE. SESMZ), )GEhimiy folowed by

an incubation timeof 3@19@00}1{&%9Id@}yoggmnﬂbe@mge@ﬁ%l?@\%) was added; incubation time: 30
Min, RT and day light. The cells were washed with 2 ml PBS and pelleted by centrifugation. The
secondary antibody for staining (anti- 20 digoxigenin-fluorescein, Fab-Fragments (Roche, 1207741))
was added%nd mcéblafé@m 3eeliMines imendehrkOMHObISH9% (BSMI MEE2 RISSBS hind

pelleted by centrifugatienOXReIthat theocelissnereaesusperelpd iud/abrhoBA dYeagumgmen,of the

samples was perf ation of
the inhibitory capacn X5 Igntfé):%%lglgcfg?ﬁ&%ééw g %r?gill("wé(%r@@gl;%{?ﬁgﬁ §h/:ﬂ type
(wt) and Hela cellé\égb?@%% hgnka %W%Gﬂ&%‘%@‘ﬁ@é@ﬁ? Vapeshiseaedium
(MEM), Ix Na-pyruvatéhehirionafissehtial@dAiminobitiel si¢fobita)f ﬂlﬂ%oﬁfg&lamisn&:-M@p&qmﬁdhe

recombinat cells 4(60fei talith A KBRZAML KBAZ.EKRIESID QHAQH HEIEALpWAY 1SF-0
medium, and in the% ®§e of rec bg;@gé@g (Zﬂ 0 ug/ml Was added. HeLa” wt or HeLa_OX40
cells were seeded &t gﬁrdgn@@’ LSHEHEHY PTh B8040 G418 and incubated
over night in a CO2-incubator. 5 K562 wt or K562 OX40L cell were added in a cell-to-cell relation of
1:1. Fornialin-fixedmafengf: fosaialintiach ko Goae laiae sy Q%@Qéféﬁea%dm&&w%awed
and diluted 1:10 in. MEM/lO%IfiCS theaj§562dcl)ﬁ(4g) ells vyiere ‘%lntcubat%j Wt%h antlbodé ?ﬁlnst
OX40L for 30 min at%?'l‘1 e StifuTation tme with th eﬂ’é‘,‘é FOLENIS s BE RS H8MRY 150
min. Protein extraammmﬁo@ﬁceéﬂlﬁaémﬁlﬁédmaaaenae@bﬂun@@swﬁmlgmmhf@ﬁ@m fwith eme/NE-Kit
from ActivéOMotif Tiae BiiahisAM hirkdd- Ed SAdpam Active Motif (the assay was performed according
suppliers instructions) was used to determine 0X40-signaling, which results in NFKB activation. The
measurement was performed at wavelength 450/620 nm absorption in a Tecan MTP-Reader (Fig.3).
IC50 values for all LC 15antibodies were obtained in the range between 0.6 and 5 nM. Examnle 16
T-cell activation assay Assay principle: Human peripheral blood mononuclear cells (PBL) are activated
with a sub-optimal



20 concentration of the T-cell mitogen phytohemagglutinin (PHA), and co-stimulated with K562 cells
overexpressing OX40L. Under the assay conditions, activated T-cells incubated 24 hr at 37C produce
IL-2. The cytokine is measured in the supernatant using an ELISA assay. To determine the blocking
effect of a Mab, the K562 OX4OL cells are pre-incubated for 1 hour with appropriate dilutions of the
25antibody before co-culture with PBL. Procedure: Human peripheral blood mononuclear cells (PBL)
are separated from heparinized whole blood by density gradient centrifugation in Histopaque(r)-1077
(Sigma). After washimtpevipheftankissroblidiarventoofittedinsing ciuakés sdideid an t@NHE] cadit Avalies

30resuspended gt \?m@m&m{g{iprtﬁaﬂ(gﬁ@%& irgsiﬁ&f’w 3@605@@?%’(%@%%5@?? leﬁi]c?e%@“”,)
streptomycin and glutamjne (Gihco < : 0 -58 - coptrol cells (wild type) are
maintained in the g?é‘r’ﬁ‘é’ _Iaﬁlrl?éq‘? f‘ﬁ%ﬂ%&lﬁ%ﬁ%ﬁgﬁa@riéé‘?bg OIQB%‘; 2l frgﬁgﬂaéﬂ@d‘ \‘iﬁ{?{
OX40L are maintdifegidapeistedhiadnedium supplemented with Geneticin (G418, Gibco) at a final
concentration of 50 mg/ml. K562 cells (either WT or OX40L+) are diluted with the 5 same medium at
1.5x105 cells/ ml, and.dispensed. into each-well of a 96 well tissue,cultyre plate at 50 Rl/well
(0.75x104/§vell). A%)%%ﬁgi eﬁﬁ@rﬁ%%?tﬂ%%%ﬁ“&’%‘%é%éé EHER s AR Céeﬁjlv%%u, and
incubated for 1 hr.3tHedy pgrinsi oAk TRk dernatpindlamansompilearent frser 4 kavskiste of 100
Ri/well (105 cell/walhndhEdinalceatior afhfatida €862 delts it -ddderdE A0 (A OXYIETgirid kncdBiRd 32) is

dded at 20 RI/ i | : [ 00 gl
iitheRS‘M|/10%¥§%’g%§§%ﬁ?§?§§§§%§‘3§t R ST A

! 5% CO2-humidified incubator for 24 hrs, After
centrifugation of thlé/[plé?egl,ct &4, g8 Tuthnts HARRIthab FafdMod isdisaRPEY 1888 (B8, B84 Diego,

CA, Cat NBR627K Roagderding fetine (lanufdéeuternspeEfications(Fign AN cobicutite telifisd C50

(Mab concentrationhpiblasksa@%nef dhekere!saac Ry @ a0k timmatas P BE batheRaskayomad IL-2
concentration producex%elg the control cultures (P L+PH[£+ 562WT Wa%gé%stracte from the total
4

IL-2 produced by PBISin AR Wit B XA &8l (f—efgt.og)?sl By A0R ;Olflé.@ﬁl: 2 nM;
LC.005: 10 nM. Thukasotigahgst b iheiracedrsbrveioiedn exaradsed and. RO et ftem 2ha beshus
assay (‘TT-Assay')cErsfingetbeptataitory effect of antibodies on peripheral blood lymphocytes
stimulated by tetanus toxoid Peripheral blood mononuclear cells (PBMC) were isolated from
heparinized blood 25 by Ficoll Hypaque. In most cases freshly isolated PBMC were used for this

assay. In $6me casedHISs CRBPPEUBAR PP BN ENNEHIaTsdY . aTeetheddilen 15 tRIdEiBPvRisRPMI
containing 10% huanéhatipteABdegumtiSigmaniddrich bhidding CGintplmiraendtRiedIgted/teasty-to-use

mixture of antibiotie;pepie i AAGLREHIALYEE ROk DANNGSHE? GIIBERR) HARANSA Grom.
reconstituted in 20m1; 30us offwlﬁgerl {Ofgﬁ edium). In_order to get adhered to the plastic
300.000 PBMC pePet v@%ﬁ‘i‘iﬁ’ iHBEH QLS ig;ﬁt 258 WENMERD o them e PRUER o1 Bytation of
proliferation/stimul&tohy party(eantamedgiN, to ailidtet/ wrdidriliiotimstam pupifideabls detnedadded in

0 gl Ao nonstis oo KOO ot Siong W toed B s et up i
tripjligates.. S5After S§5§§' s‘%’%‘#ﬁhg%%@%]bg%%%g(%%gib%g@gyg’%%% I ,tﬁléﬁiﬁg‘,’h@@?ﬁ% P

added in a final coheédatration Ge(P-IB)-and after an additional incubation period of 16 h the plates
were harvested and incorporated 314-thymidine was determined in a beta-counter (Fig.6). Example 18
1OCross-reactivityﬂlftgefggfép 2B @ i ' S 4QL .To . determine the abilit th
antibodies of the invention to cr ss-%eagg wﬁ%}\?’é@ﬁ{r{éﬁ% g&% 'L?Ié[é?% lﬁﬁuf‘é%’ gﬁ%lgalys/?aﬁx %:%%Cﬁ{ol
antibodies were indTSEER viF Fettsh ook AksL e, seapiytbg RdsEiy MERdopnssimsls KB62 WT
cells and R562-h0XéGherils, stably expressing h0X40L, was also assessed. As negative 15 control
a HuMab antibody directed against Keyhole Limpet Hemocyanin (alphaKLH) was used. Antibody
RM134L, rat anti-m0X40L (eBiosci San.Diego, CA) was included as positive control for m0X40L
expression. Antiboé_y 'f’&?_f%ﬁ, ?ﬁgﬁégﬁ%ﬁ@g@% (ﬁé%’ I‘\%é % e (Rad melsees aidkitive
control for hOX4OLdd¥presioniorddtestionat fiooma Inaran " antbotiadLadtuibescaimi®Oacid
(FITC)-conjugated gaatatibyumaie | 8Santiked i@ HsellFontbaidfisstianoat RRURG-RMARAL a

biotinylated rabbit anti-rat lgG antibod F%IZ;AKO lostrup, Denm rlﬂewas sed,in combination with
streptavidin, conjusg%(_gée\f\}fﬂileé%;%@}% il t%ﬁ_ikgiufg?%e%ec fcz)ﬁ’r&{Ej 36 nﬁqg,&’rg‘fgﬁ?t’ the
FITC-conjiiated rABBRUASPIHSISS RIG MHoBeFRAS asdsEsiulinRs) Bopre MimPECHOsaes or
25 maximum bindiog air2BkgkplofBsnariief faechiuMahsiiesiestovesy deternibadamsingpanitisear
regression (sigmoi - i [ S i a rism software.. Results:
LC.001 according tgo}?%fl?eg ifre?vﬁe?i%%ﬁ\%%s\{\%%e\zé %o w&%t%?ﬁ%%%ﬁ {igags;%ng%gﬁgﬁg) %§§ﬁ€§8 E%C?gbt\%lue of
5.162.93 jig/m1 andPd BrEERQFoRIaRegt 888 ha AicoSHREHMEs N RE S S KeRAb By Bmax
(MFI) values of 11.41 and 9.67, respectively. Furthermore, LC.001(lgG4) according to the invention
was also able - 60 - to efficiently bind to hOX4O0L as indicated by an EC50 value of 8.191.05 pg/m1
and a Bmax (MFI) value of 311.30, but not to mOX40L or WT cells as shown by a Bmax (MFI) value of
13.47 and 9.58, respectively. As expected, the negative control alpha-KLH did not bind to any cells.

(Fig.7). Therefore OX40L antibodies 5according to the invention show at least 30 fold lower binding to
moiicea OXA0DO! combpared to hiirman OXYA0O!l Evamnle 10 Potantial of OXY A0 HiiMahe t0 activvate the



and C3 activation, an ELISA plate was coated with serial diluted antibody and control antibodies. As
negative control a human IgG4 (The Binding Site, Birmingham, England), that binds Clg very weakly,
was used. Human IgG1 (The Binding Site) and alpha-KLH (IgG1) were included as positive controls.
15 Subsequently, coated antibodies were incubated wifgrecombinant C 1 g or human pooled serum,
as a source of C3. For the detection of bound Clg, a rabbit antibody directed against Cl g (DAKO) in
combination with a swine anti-rabbit IgG antibody, conjugated with horseradish peroxidase (HRP)
(DAKO) were usedegionshef dbteptismiohsictivdye DGRoafgonehatodnaatastildtior eihCa)ianaoidse anti-

20 human C3c antibgahn (RAKQRIN sonhinadion itk rakiit ;%h&eesgégﬁbﬁwm%@%ﬂ@ted with

HRP (Jack I A h Laboratories, West G , P d -
o s s Sl A S e e

conjugated with HRE watepratioablrahieasiiR®’EC50 values or maximum binding at 10 mg/m1
25(Bmax) of the HuMabs tested were determined using non-linear regression (sigmoidal

dose-respopse with,variahle. slope) using Gra d Prism.software. Results: LC.001 according to the
invention v(\)/gs ablelf%eb{%ﬁ? lﬁ]lgne?ﬁ%fgﬂaﬁga?ﬁl, |£§8&P %g%nf? E‘(%\ggevlgll Ltjlea?owll(é&.ch Sj%l}lrﬁllcgr%g a Bmax

(0D405) value of %S@GEBQ%HH@Y%%VW%%é%%If%%I@@W&ﬁfﬁiﬁﬁmﬁ SR bind C
1 q efficiently, as inDicsted By B&€Shialues ofmiddy OBgby/rHzandCDBY kddcrg/ mibiresheativaly, and

Bmax (0D405) valisihiz P8P 2Rt 395 (RIRESINENY - difrachiz XRECIR iR oRileiconie) human
IgG4 did not bind Clg, as shown hy an 0D405 Bmax value of Q,353. Moreover, LC.0011gG4x according
to the invention haﬁ’?&ﬁ?ﬁéiﬁp‘&b{’@j@Tﬂﬁmaéia,ssg%HB%ﬁWﬁW%%é BHASE A D IFRETE In line
with the CI§ bindingnoapaasitibss G8didizdositioraty t@i00TDBAuried améam Saarntibodyroniifedtiation
dependent mannepewith andEGEORAIUE of 267R 16ile/mian @ Rman RRI0naue k3,614

Furthermore, both positive.controls hum 1 and anti-KLH could deposit C3c efficiently, as
incicated by ECBONATIOL BTSSR L o B Pep T i EPOEB RN Tt Ehos)
values of 2.543 angh2is 83 Rds padtively AnBupedidschreherpdigigdvia behtrohdinrh iR i Gxpekdsi@ not
deposit C3c, as sheih Wy @D ¢IRB aradyaiur] ofciQ9% e Meraavariib6a P Otigtdie aaeaidingdo the

invention had lost L it: n 0D ax,yalue of 0.090..(Fig.8 and
9). Exam pllg 20 pé?éﬁﬁ%%?%?‘%éﬁ@"ﬁ’%% ;@;ﬁ ?ﬁ%@g‘éﬁ% ?ggg Oé)i?eg ﬁB[E@ a1}16d W?ba]lcgfggcﬁﬁ%% ced
antibody-dependeftemadified-fotdkidbfmptibde hedi ¥ Hey ik For! (rwythnh Citdetor
cells. To detelminePtieéedbilityafiiheodifidzodiesané tadomeniiendquzing o dtfiRaidhA 1.6 cells (derived
by limited dilution from HA' cells; Jones, B., et al., J. Immunol. 136 (1986) 348-356) stably transfected
with human FcyRI, FcyRlla, FcyRIIb and wild-type cells were incubated with serial 20 diluted antibody
and control antiboafjéﬁ%ﬁ& H&J&W@%&%n‘&&k} HEAREFR 146 3G REBRin g SIte e OR§En4E dB8s not
bind FcyRI, and hurersnnig@zofTaei BinalinrSitdy e shattbio esndoddsinsk FayiRl vt kercusledtibtiwith 19G1
(The Bindiny Site) maw@{uqﬁd@ag%ﬂwg,omwléﬁgrﬁﬁ Rhbi mg&daharﬁﬁfb&&%%@sﬂpding
Site) for FcyRII bingggggSBoupeda%H}EV%cg?g were gllglte%tegn y FAg 2 %P{stis &S{Fin% aﬁf_ antié)é)dy
directed against human Fgr& conjugateé With pmcoenry]i%rm_ fEﬂJ:J) qllcu atiohs &dnd iheﬁnlq:" 0 values
or maximum bindifgr@foak/mn (Bierar) crasasiaamatcletirns.wereigsaeinninadtosihg raihedsr
regression curve fitéqgetuarisiig SepensstogdGrapind fyisoysaftyainit: 06 Masoadle. takénd to
FcyR1 efficiently (compar Nt a8 indicated. by an EC50 value of
0.110.03 jig/ml an§%q_l] éBr?n(%%% %‘?\hﬁ%ﬁi%@o éﬁ%@ﬁ%ﬁéﬁoﬁ%@%ﬁ? a%%%@%@ﬂ%s S & eoryf/%s’by
Bmax (MBI} values"of 9535 3R§39T 18, thosp adtieparempantibodi s £xampdde ds emidmintidbinding
to FcyRI comparediod A0etd ddw asfeomdaraly etatinertontrdicgGa ddtiptatit sndild antirGbasvalue of

0.860.12 gg/m1 ang\a Binge (MEyalvia oHE030AT, Nohinding gf 46 Q01 19Gadxtacxlia,and
FcyRIIb was observed éB ax ( F;\)/ﬁﬁalues of glflgg‘,e%nd L3;9@%%(,1respectlvelylz), 5 whereas control IgG3
antibody was able ¥*5f fia (P VAR B SFYE! s lis P18 oA re ShALVEI Y. LS. The EC50
value for binding td 3R 119 theitetayesfopdtlt 003¢5G 4R e(ghafoM) ddnmsasd i the BOs@y4aliie. of
Zn:ibOQy L%OO]E'I'E fthI@i 21]431 ' f@?h%@%ﬁ@i— ll?iéb' d 1@&1@5{}5}&%&%&&% AT TIIo (NK)
etermine the ability o antibo i ioR.to,bin cyRIlla on iller
cells, Peripheral B%ﬁﬁ@ﬁoﬁ%%l@g%%l}g %3%2) %Sfléf}%o?;?éﬁ a%%#r?éﬁ afd With L{l%/lr%ngl of
HuMab antibody afBdedithsl elisediedMnand piceabial rellssereawmitoingrml dmasaringouse
15 antibody to FcyBiatkeritit GBIk breslariagd3 @8 v drladeiss, oY), AS veridlibineinmivia inciREla. As
negative controls, ( lnding, Sit Ind FeyRllla, were used.
Human IgG1 and %%;gg@é%%%éfé%% 95%%51 \E{ﬁi}fﬁg&% ﬂa%s%%qs%%ggfggr%t%‘g%‘?écymIIa binding.
Bound antibodies on NK cells were detected by FACS analysis using a PE-labeled mouse anti-human
CD56 (NK- 20 cell surface marker) antibody (BD Biosciences Pharmingen, San Diego, CA) in
combination with a FITC-labeled goat F(ab)2 anti-human IgG (Fc) antibody (Protos immunoresearch,
Burlingame, CA). Maximum binding at 20 ug/m1 (Bmax) of the HuMab tested was determined. LC.001
was able to bind to FcyRllla efficiently (comparable to the control IgG1 25 antibody) as indicated by a

Bmax (MFI) value of 641.37. Addition of a blocking antibody against FcyRllla abolished binding of
1 C 0ON1 t0 NIK calle (RmMmavy (MEIN valiie of 104 A1 ecomnared t0o haclkarorind ctainina of 1458 22\ | C ON1



After 3 days the media was changed to ECG-M + 0.5 % FCS. Addition of antibody (<KLH> (antibody
against Keyhole Limpet Hemocyanin), TAG-34 or LC.001 for induction of down-modulation) at 10
ps/m1 and incubation for 2,5 h or 24 h. Restaining of the HUVEC cells with TAG-34 or LC.001.
FACS-staining with 15 secondary antibody against myg’gq IgG, labelled with Alexa488 (=<m>) or
against human IgG, labelled with Alexa488 (= <h>) each 10 ug/ml. FACS-measurement was done in
FACS-scan (Becton Dickinson) and mean fluorescence intensity (MFI) was calculated. The <KLH>
antibody was usedlde Upspetifativedatieradonsrohe? Madiei ¥ alvodithataadditian afil Geg@dndees not

result in down-modiatien #feQ %ﬁ@&p&%&ﬁ@%ﬁ:ﬂlﬁ%&a@?ﬁﬂ@i&%@%% At g

compare line 4 with line 5 and 6). However addition,of TAG 34 shows a strong (about 3-fold
élownl?modulation %9&?5% Gif PJ\?E@ glfg‘?a?ﬁ@}’ D& PO PAEOGHY, SOPRERLATEHR el DB with
line 11 and 12). 25%attedisheapuendiagttectherimyehtierhimzsiordentiativamoitbodynraferatdyinduce
downregulation of 6¥44Q@Lgppression on HUVEC cells. - 64 - Table 7 Mab used for downmodulation
Mab used for staining secondary Mab for FACS MFI 2.5h24h 1. media control - <h>5.17 5.39 2.

media control LC.001 <h> 28.52 24.99 3. <KLH> - <h>4.76 4.74 4. <KLH> LC.001 <h> 31.44 23.07 5.
LC.001 <h> 36.521%8 patihadiep@geording to the invention include, in addition, such antibodies

having "conservative sequence modifications", nucleotide and amino acid
sequence modifications, which do not affect or alter the above-mentioned
characteristics of the antibody according to the invention. Modifications can be

10 introduced by standard techniques known in the art, such as site-directed
mutagenesis and PCR-mediated mutagenesis. Conservative amino acid
substitutions include ones in which the amino acid residue is replaced with an
amino acid residue having a similar side chain. Families of amino acid residues
having similar side chains have been defined in the art. These families include

15 amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side
chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g.
glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine, tryptophan),
nonpolar side chains (e.g., alanine, wvaline, leucine, isoleucine, proline,
phenylalanine, methionine), beta-branched side chains (e.g., threonine, valine,

20 isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan,
histidine). Thus, a predicted nonessential amino acid residue in a human anti-
0OX40L antibody can be preferably replaced with another amino acid residue from
the same side chain family.

Amino acid substitutions can be performed by mutagenesis based upon molecular
25 modeling as described by Riechmann, L., et al., Nature 332 (1988) 323-327 and
Queen, C., et al., Proc. Natl. Acad. Sci. USA 86 (1989) 10029-10033.

The invention further comprises a method for the production of an antibody,
characterized in that the sequence of a first nucleic acid encoding the heavy chain
of an antibody binding to OX40L with a KD value of less than 10® M is modified
30 in such a manner that said modified antibody do not bind complement factor Clq
and/or human Fey receptor on NK cells, said modified first nucleic acid and a
second nucleic acid encoding the light chain of said antibody are inserted into an

expression vector, said vector is inserted in a prokaryotic or eukariotic host cell,



LC.001 <h> 38.58 38.69 7. media-control - <m> 3.66 3.18 8. media-control TAG-34 <m> 31.81 25.32
9. <KLH> - <m> 3.68 3.43 10. <KLH> TAG-34 <m> 30.79 31.58 11. TAG-34 - <m> 9.44 7.39 12.
TAG34 TAG-34 <m> 8.97 14.89 Examnle 23 5Western Blot analysis of TAG34, LC.001 and LC.005
40 and 100 ng hOx40L-His (R&D Systems, with a theor Ec_al size of 28-34 kDa) and the molecular
weight marker Magik Mark XP (Invitrogen; 20, 30, 40, 50, 60, 80, 100, 120, 220 IcDa) were prepared
for gel-electrophoresis. Therefore x Protein, 2.5 ul NuPage LDS (lithium salt of dodecyl sulfate)

Sample Buffer (4x)ultifnglshidMRagecBbdudingagiiodd oy andwi2takdo of wetepibsagether and

denatured for 10 mi, RLAQCAltehtBahihesanples wge loaded onto a NuPage gel (Novex; 10%
Bis-Tris) and run for 1 h at I50V in Ix MOPS Running Buffer (Novex). The gel was blotted by a

Semi-Dry-Blot onto a PVDF Membrane (Millipore; 15 activation of the membrane by 5 min. incubation
in methanol and 10theininentenidurihix tramphérebuffemering foNtRapeduaisten B affermtivdalyffer,

0.1% Antioxidance;kQyainpethanoniinlify/ 28 BéhiprRisem gy@?@wﬁfedTh%ﬂ]ﬁm%ﬁ%iﬁﬁ?

i 0 i 0, i -
blocked in & PBS {596, mik | 0:2% Tweenunder shekng lop ot -6

orming a Eo-st cell with a first nucleic
acid sequence encoding a light chain of a parent human antibody according to the
invention and a second DNA sequence encoding a heavy chain of said parent
human antibody wherein the Fc part is modified in that said Fc part does not bind
complement factor Clq and/ or Fc receptor; b) expressing said first and second
10 DNA sequence so that said antibody heavy and light chains are produced and c)

recovering said antibody from the host cell or host cell culture.

The present invention also comprises nucleic acid molecules encoding an antibody
mentioned above, the corresponding vectors comprising these nucleic acids and the
corresponding host cell for these vectors. The invention encompasses a method for

15 the preparation of the antibodies comprising culturing the corresponding host cells
under conditions that allow synthesis of said antibody molecules and recovering
said antibodies from said culture, e.g. by expressing a nucleic acid encoding a
heavy chain and a nucleic acid encoding a light chain in a prokaryotic or
eukaryotic host cell and recovering said polypeptide from said cell.

20 Diagnostic and therapeutic uses for the antibody are contemplated. In one
diagnostic application, the invention provides a method for determining the
presence of the OX40L protein comprising exposing a sample suspected of
containing OX40L to the anti-OX40L antibody and determining binding of the
antibody to the sample. The OX40L protein may be inserted into the cell membran

25 of OX40L-expressing cells by its transmembrane domain or may occur as soluble
extracellular domain in body fluids released by mechanisms like shedding or
proteolytic release. For this use, the invention provides a kit comprising the
antibody and instructions for using the antibody to detect the OX40L protein.

The antibodies of the present invention are useful for prevention and/or treatment

30 of inflammatory diseases in a mammal, preferably a patient suspected of having or
suffering of such a disease. Such diseases include allergic reactions such as
asthma. Other applications are the treatment of autoimmune diseases including
rheumatoid arthritis,



RT. The primary antibody (pAB) was diluted in Ix PBS / 1% milk / 0 5 Tween, added and incubated
overnight at 4C. LC.001 :1.9 p1(1.6 p.g) in a total volume of 4 mlI LC.005 :1.1 p1(1.6 gg) / 4m1
5TAG34:1.6 p | (1.6 gg) / 4m1 The membrane was Washed 3x for 10 Min in 1xPBS/0.5%Tween. The
secondary antibody (sAB) was diluted in Ix PBS / 1% / 0.5Tween, added and incubated for 1.5 h
at RT. For LC.001 and LC.005 polyclonal antibody agalnst 10 human IgG (Pierce) in a 1:10000 dilution
was used as sAB; for TAG34 polyclonal antibody against mouse IgG from the Lumi-Light Western
Blotting Kit (Roch€eTle atea00ndfurtion prasidsed as8AB fFhesntmbranenxad wdkhizg DofonRd min

with Ix PBS / 0.5 Tyyeea. xﬁ&ﬁﬂﬁiﬁﬁﬂﬁ‘i‘a{ﬁﬁé&iiﬂ' i Ne LG Bl KILRATNE A CAING 4

manufacturer's instruction was used. The results from the western blot 15were shown in Figure 12.
LC.001 is able to &t Edodecyl sulfate) denatured OX40L whereas LC.005 and TAG34 do not bind
to denatured OX40L. - 66 - List of References Akiba, H., et al., Biochem. Biophys. Res. Commun.

251 (1998) 131- 1m%iaalﬁheeaﬁhbédﬁg@fMﬁ%&@én{ZQO&)tﬁ%ﬁcgﬁ%@&g&aéeﬁthﬁ?émﬁ{@h H}‘*muno'-
30 (1993) 105-108 I|n J.D. rlston J.C. RC Crit ev Bloche 981) 2?52[1?5
ol. 29

Arestides, R.S., et A, eﬁLPre{?I rtr?rrr%]}&ﬁ% 51428% Oi%%%%mﬁlﬁrﬁ rIl_Ot fluﬁ 5O
(1999) 2613-2624 NiiBupahated etcarti%tate@meni BrotoRGRin MApNtiR BioilesGrsatie Paislishing

10and Wiley Interseiehsesiew! ¥ ork{A987) &arm@ﬁ, bl%r)eﬁﬂithBiﬁ&ﬁ@buﬁwﬁ%n?%ﬂ%@oﬂév%@el -270
B L.M., etal J. 13 1994
arnes, eta ﬁﬁ%?tcgﬁfﬁlx%yf%% @1?% %% %@gv&?g&ﬁéfglﬁ Lliﬂ) q eous‘

3992-4001 BIazar B R., etal., Blood 101 (2 emer 147
(1991) 86-95 BruggeMash? moné‘?aM%&PﬂPﬁ’H&ﬁ& I P¢rgstey @%ngﬁ?ﬁ%hé@ﬂpeexaﬁ%r@éefl& J.J.,
Mol. Immu#fol. 16 @gie) echp@m’fsBmgiads Jkak etflalw.J. diergy Clithrim msynebidmhs, (20Q04)683- 689

Burton,D.R., et ol g 258, (980) SR 2O mslrggaaﬂglfze%qag)ee@;zzoes

Capel, P.J., etal Immunometho %94 25-34 Carter, P., etal., Proc. Natl. Acad. Sci. USA 89
(1992) 4285-4289 ERER Hseefé‘?“’l‘:dl\}i CHOPOF faRerneAnd £ @F@H Y PEEFSPRRSIFRRSSHol. 5 (1993)
647-656 25Choi, T.K., etal., Nat. Genet. 4 (1993) 117-123 Cole etal., Monoclonal Antibodies and

gancer Tzer\tapy’ ?&nsth#ﬂﬁarl?\lka&%%g@od%Jéaﬁﬁa M;ﬂ%%%hes) %%Bréﬁ'ﬂ@ Meﬁrel%@%%%ﬁ) R%)Effo 231
uncan and Wint ature rocher c es
(2002) E9 30Ede|man g] ﬁ\/?pet al1 (r:gf:n%at% Redad: ?}gﬂe}é@e(f%@sﬁ%a@%&d% Afgseaéqteal
Anal. Biochem. 11 éil}&é&}lﬁé%em@tsoi)w):fghm taimentapf RBividEhnedetate(1996)
845-851 Geisse, Ssgetad.adtratehringuoil arthi@icl 396)12Fd Xb2dbardsnafubbitaials M¥atibiematol.

76 (1998) 231245 gy - AAELLAPBEIO s IR AR BB 1009 20 gzé@g?oj%grjg;ﬂ

etal., J. Virol. 75 (2001 12161-12168 - 67 éﬂéﬁgms L.M. mmuno
Hoogenboom H.R2YPNViRRPse nﬂW&FS %n38§*ﬂ%%ﬁﬁ%SWP§iﬁ13 g e
Immunol. 33 (2003nBiti869Hupnpdieyin. RT etahstirdxgaites. 198aRO0Pali2BiE- bAR active

20 rheumatoid arthritis. Prevention of disability, improvement in signs and symptoms
measured by ACR criteria (ACR20 >60%, ACR50> 35%, ACR70 > 15%; index
from the American College of Rheumatology; www.rheumatology.com).

A further embodiment of the invention is the use of the antibodies according to the
invention for the manufacture of medicaments for the treatment of these diseases.

25 The invention relates also to the use of the antibodies as defined above for the
manufacture of a pharmaceutical composition and comprises a pharmaceutical
composition containing an antibody according to the invention with a
pharmaceutically effective amount, optionally together with a buffer and/or an
adjuvant useful for the formulation of antibodies for pharmaceutical purposes.

30 The invention further provides pharmaceutical compositions comprising such
antibodies in a pharmaceutically accepiable carrier. In one embodiment, the

pharmaceutical composition may be included in an article of manufacture or kit.
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other cellular components or other contaminants, e.g. other cellular nucleic acids or
proteins, by standard techniques, including alkaline/SDS freatment, column
chromatography and others well known in the art. See Ausubel, F., et al., ed.,

20 Current Protocols in Molecular Biology, Greene Publishing and Wiley
Interscience, New York (1987).
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‘The control sequences that are suitable for prokaryotes, for example, include a
promoter, optionally an operator sequence, and a ribosome binding site. Fukaryotic
cells are known to utilize promoters, enhancers and polyadenylation signals.



Sugamura, K., et al., Nat. Rev. Immunol. 4 (2004) 420-431 Takahashi, Y., et al., J. Virol. 75 (2001)
6748-6757 Takasawa, N., et al., Jpn. J. Cancer Res. 92 (2001) 377-382 20Tanaka, Y., eta!, Int. J.
Cancer 36 (1985) 549-555 Taylor, L., and Schwarz, H., J. Inununol. Meth. 255 (2001) 67-72 Taylor, L.,
et al., Int. Immunol. 6 (1994) 579-591 Taylor, L., et al., Nucleic Acids Res. 20 (1992) 6287-6295
Thommesen J.E., etal., Mol. Immunol. 37 (2000) 995-1004 25Thotakura, N.R., and Bahl, 0.P., Meth.
Enzymol. 138 (1987) 350 359 Tozawa, H., etal., Int. J. Cancer 41 (1988) 231- 238 Tsukada, N., etal.,
Blood 95 (2000) me&ﬁjﬂillmgmbigtﬁhkdd Inarhemndl. 13 9Ra(LA%) @ 9 12k fd0al uaiﬂﬂﬁnsﬂdipetal

Proc. Natl. Acad. SgiUnf 80 (hgR)3 26 %Z&ﬂaﬁ@y%rlz% JPRAd 4 L}&‘ e‘é&&%@%? US
4,640,835 US 4,670,417 35 US 4,791, 1%@g§1@é§2 238 US 5,204,244 - 69

5.545.807 US 5 5658381 &eadgs & pperal o BINASTer gl pendes i d£2610%% 988 650 Us
5,814.318 10 US breguh209 U8 H8TizipeFvan the Winkaiod Gf thed pudiptesiicie; CL prdnhatekae. Biol.

49 (1991) 511- 52%%&@&&%&@@1}4@&@%%@5@1;\% Qeq&%&a&@ FP%@E@%&%&@%&)&% 374
15Vitetta, E.S., et Science 238 (r18870) 1098-1104 %] gé 6\9{; Ther. Immuno
(1995) 77-94 Wein erg RS Bc é?éla Yol 182 ?‘f%éﬁa?&%i }iag teolr?b %m& RN\ %\Iature
Medicine 2 (1996) lissncgglwr@m%r@e 8. Breibtat Semgiomireneiallo (‘ppesibhy livked 20wasberg,
A.D., Trends Immuhel tﬂ@mmoaéqlﬁacwaéaﬂgmﬁreﬁea@ coirl gudENaiiteersebe 09 A% AI88)

870-880 WO 01/14424 W 3 92(22645 WO 9311 227 94/11026 WO
94/25585 WO 95/11 %#’3 5%’%(%5%%% %‘bﬁv@\ﬁ%@%ﬁ %%@é/i%fd’&ﬁfumr orsf rar?sp Ant. Proc.
33(2001) 27-218 voRtemexsTLinkine ﬁr’f‘@ﬂ?ﬁhﬂ}ﬁélbﬁd@@@@)%:m@@%ﬂt ToRrighgesiesidins An

antibody binding te@X4{ds, dronepising theysyiahbei di ghicolnai canid aadapaivbeoh daky e adysed in

characterized in that theivariabie, heavy.ehail ﬁp{;&p&s_es CDRI of SEQ ID NO: 22, CDR2 of SEQ ID
NO:26, and CDR3 of SEQ ID NO:34, and the variable light chain comprises CDRI of SEQ ID NO:39,

CDR2 of SEQ ID NO:46 and CDR3 of SEQ ID NO:52. -7! - 2. The antibody according to claim 1,
characterized in thahsaiebancloody bitibedBXx 404 anthbiatstremantb ddypcompridosa vadable begion

combination of thed&ﬁ%ﬁh@i&l\/@ﬁﬁﬁi@&@ﬁﬂﬁm mﬁ%m&iﬂm&ﬁ@é@%@ﬂc@ﬁﬁ@ Irempieand the
heavy chafg variable %omal ef| %%s%y 9& D b\l gt . The antib dy aCu:*é 086 mlm 1,
characterized in that e ar comprls he glﬁatlc aif v 56‘?&’8 nXaln firfet PF?&)S’acld
sequence SEQ ID N@Yi*&n@rtﬁ&)/%avsﬂvéﬁmﬁ%ﬁﬁbk Mm@eﬁ%ﬂ l@y@é@gmm@mrmkmal 4. The
antibody accordingatnissdiens eéaldimsdldied aaharagiesizall isitat shecantihadyreepdprseadkappa

e o coneianhyBARMA%HRNEH BHRERIRN: b S DI SPINRNSIRN [SIRCHREC 1P

DNA may be inserted into expression vectors, which are then transfected into host

20 cells such as HEK 293 cells, CHO cells, or myveloma cells that do not otherwise
produce immunoglobulin protein, fo obtain the synthesis of recombinant
monoclonal antibodies in the host cells.

Amino acid sequence variants (or mutants) of a human OX40L antibody are
prepared by introducing appropriate nucleotide changes into the antibody DNA, or

25 by nucleotide synthesis. Such modifications can be performed, however, only in a
very limited range, e.g. as described above. For example, the modifications do not
alter the abovementioned antibody characteristics such as the IgG isotype and
epitope binding, but may improve the yield of the recombinant production, protein
stability or facilitate the purification.

30 Any cysteine residue not involved in maintaining the proper conformation of the
anti-OX40L antibody also may be substituted, generally with serine, to improve
the oxidative stability of the molecule and prevent aberrant crosslinking.
Conversely, cysteine bond(s) may be added to the antibody to improve its stability
(particularly where the antibody is an antibody fragment such as an Fv fragment).



155. An antibody according to claims | to 4, comprising as y heavy chain SEQ ID NO:58 and as kappa
light chain SEQ ID NO:61. - 72 - 6.The antibody according to claim 1, characterized in that it is
produced by cell line hu-Mab<h0X40L>LC.001. 57.The antibody according to claim I, characterized in
that the antibody is a chimeric or humanized antibody. 8,The antibody according to claim 1
characterized in that the antibody is a Fab, F(abl or a single-chain fragment. 9. The antibody according
to any of claims 1 to 8, wherein the antibody binds to 100X40L with a KD value of less than 108 M.
10. The antibody adscidingesl chaite@igsheneiditie diinaragedssbaivreenvifiad® b 266MX4NIThe

antibody according, BN OHRBIRA b0 M hARcieLized I ARRkANAWSAD FRE-IRANRESY
inhibition by blocking t teraction of 151rg§80blllze OX40L with soluble 0X40 at a coating

he i
concentration of 0. |tlg1:11ﬁra%’1 YASLRhlBHeE 0D SRR (AP A BRI AU AT 115 A8 RB for
the preparation of &atislisodgosibieegle Bhiany cieedof stairaceo MemoMPrising cutpaintce hdst cell
comprisingucleicogionenreding modiateda ($ib eHly-areOkiINia A 053¢ fCiaimatdoihdsisundar
condtions that allow 20synihssia.elsaidhaniibedy. molecyle Andecovering said antibody: molscule
from said culture. 13. c_ompoﬁ_tlon comprising an gn?i%oay moleculd of any one o Jams %6 11. -
73 - 14. The compBSmBRiETLMiMAR4WnmriRe@Ypharmaceutical or a diagnostic composition. 15. A
pharmaceutical composition comprising an antibody of any one of claims 1 to 11 and at least one

pharmaceutically aggeptableexeinignt pAfsAD _?@ti&?&m&gﬁ%ﬁ%ﬂ ?&%ﬁﬁsﬁ}g h%ef%fﬂi%‘g)&gl
therapy. 17. The use of gn antibody as defined in any of clalmg Ito 11 for the preparation of a
medicament for th@‘iﬁ’%ﬂaﬁiﬁaﬂé A8 trERERERR of MRS OlY disdriieiexic 7aeeRhiseRaGE 2
Antibodied AbstractlEnistimreptiarcrezias toxanticOX401L antibodies! bndetiveaticular, tadatiaOX40L

antibodies and varigtmthsraaf shahsantalRdn. 6 PR ARIYE HERMUMan Qig5RpA Mo et kind
complement factor CA&) Tges% taé‘m odies have.new atngl venave yjéro erties causing a benefit for a
patient suffering from INTAMMatory A8 Eéeeg.c%\f SOtABIEYi§lfeS G@ﬁF@fEaE%ﬁ%@%u%O% F.

e
Hoffmann-La Rocheagty of1 bifumspiqnab paateinaRqupop|@gents such as N-succinimidyl-3-(2-

pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives of

15 imidoesters; (such as dimethyl adipimidate HCIL), active esters (such as
disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-azido compounds
(such as bis (p- azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as
bis-(p- diazoniumbenzoyl)-ethylenediatnine), diisocyanates (such as tolyene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-

20 dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in
Vitetta, E.S., et al., Science 238 (1987) 1098-1104). Carbon- 14-labeled 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is
an exemplary chelating agent for conjugation of radionucleotide to the antibody.
See WO 94/11026.

25 Another type of covalent modification of the antibody comprises linking the
antibody to one of a variety of nonproteinaceous polymers, eg., polyethylene
glycol, polypropylene glycol, or polvoxyalkylenes, in the manner set forth in US
Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417, 4,791,192 or 4,179,337.

In yet another aspect, the invention provides isolated B-cells from a transgenic
30 non-human animal, e.g. a transgenic mouse, which express the human anti-OX40L
antibodies (e.g. the parent antibodies produced by a cell line selected from the
group consisting of hybridoma cells producing antibodies according to the
invention. Preferably, the isolated B cells are obtained from a transgenic non-

human animal, e.g., a transgenic mouse, which has been immunized with a purified



<130> 22672 WO <150> EP 04022158 <151> 2004-09-17 <150> EP 04030546 <151>
2004-12-23 <160>69 <170> Patentln version 3.2 <210>1 <211>
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or recombinant form of OX40L antigen and/or cells expressing OX40L.
Preferably, the transgenic non-human animal, e.g. a transgenic mouse, has a
genome comprising a human heavy chain transgene and a human light chain
transgene encoding all or a portion of an antibody of the invention. The isolated B-
cells are then immortalized to provide a source (e.g. a hybridoma) of human anti-
0OX40L antibodies. Accordingly, the present invention also provides a hybridoma
capable of producing human monoclonal antibodies according to the invention. In
one embodiment, the hybridoma includes a B cell obtained from a transgenic non-
human animal, e.g., a transgenic mouse having a genome comprising a human
heavy chain transgene and a human light chain transgene encoding all or a portion
of an antibody of the invention, fused to an immortalized cell.

In a particular embodiment, the transgenic non-human animal is a transgenic
mouse having a genome comprising a human heavy chain transgene and a human
light chain transgene encoding all or a portion of an antibody of the invention. The
transgenic non-human animal can be immunized with a purified or enriched
preparation of OX40L antigen and/or cells expressing OX40L. Preferably, the
transgenic non-human animal, e.g. the transgenic mouse, is capable of producing
isotypes of human monoclonal antibodies to OX40L.

The human monoclonal antibodies according to the invention can be produced by
immunizing a transgenic non-human animal, e.g. a transgenic mouse, having a
genome comprising a human heavy chain transgene and a human light chain
transgene encoding all or a portion of an antibody of the invention, with a purified
or enriched preparation of OX40L antigen and/or cells expressing OX40L. B cells
(e.g. splenic B cells) of the animal are then obtained and fused with myeloma cells

to form immortal, hybridoma cells that secrete human monoclonal antibodies
against OX40L.

In a preferred embodiment, human monoclonal antibodies directed against OX40L
can be generated using transgenic mice carrying parts of the human immune
system rather than the mouse system. These transgenic mice, referred to herein as
"HuMAb" mice, contain a human immunoglobulin gene miniloci that encodes
unrearranged human immunoglobulin genes which include the heavy (p and y) and
K light chain (constant region genes), together with targeted mutations that
inactivate the endogenous u and x chain loci (Lonberg, N., et al., Nature 368

(1994) 856-859). Accordingly, the mice exhibit reduced expression of mouse IgM



107 <212>PRT <213> Artificial <220> <223> light chain, variable region of LC.001, LC.059
and LC.063 <400>1 Asp lle Gin Met Thr Gin Set Pro Ser Set Leu Ser Ala Ser Val Gly 151015 Asp
Arg Val Thr lle Thr Cys Arg Ala Set GIn Gly lle Set Set Trp 202530 Leu Ala\Trp Tyr Gin Gin Lys Pro
Clu Lys Ala Pro Lys Ser Leu lle 354045 Tyru,,Ala Ala Sgf Ser Leu Gin SerGly Val Pro Set Arg Phe Ser
Gly 505560 Ser Giy Set Gly Thr Asp Phe Thr Leu Thr Ile Set Ser Leu Gin Pro 65707580 Glu Asp Phe
Ala Thr Tyr Tyr Cys),UIn Gin Tyr Asn Ser Tyr Pro Tyr 859095 Thn Phe Gly Gin Gly Thr Lys Len Gin lle
Lys 100105 or K, and in response to immunization, the introduced human heavy and light chain

transgenes undergo class switching and somatic mutation to generate high affinity
human IgG monoclonal antibodies (Lonberg, N., et al., Nature 368 (1994) 856-
859; reviewed in Lonberg, N., Handbook of Experimental Pharmacology 113
5 (1994) 49-101; Lonberg, N., and Huszar, D., Intern. Rev. Immunol. 25 (1995) 65-
93; and Harding, F., and Lonberg, N., Ann. N. Acad. Sci. 764 (1995) 536-346).
The preparation of HuMAD mice is described in Taylor, L., et al., Nucleic Acids
Res. 20 (1992) 6287-6295; Chen, J., et al, Int. Immunol. 5 (1993) 647-656;
Tuaillon, N, et al., Proc. Natl. Acad. Sci. USA 90 (1993) 3720-3724; Choi, T.K.,
10 et al., Nat. Genet. 4 (1993) 117-123; Chen, J., et al., EMBO J. 12 (1993) 821-830;
Tuaillon, N., et al., J. Immunol. 152 (1994) 2912-2920; Lonberg, N., et al., Nature
368 (1994) 856-859; Lonberg, N., Handbook of Experimental Pharmacology 113
(1994) 49-101; Taylor, L., et al., Int. Immunol. 6 (1994) 579-591; Lonberg, N., and
Huszar, D., Intern. Rev. Immunol. 25 (1995) 65-93; Harding, F., and Lonberg, N.,
15 Ann. N. Acad. Sci. 764 (1995) 536-546; Fishwild, D.M., et al., Nat. Biotechnol. 14
(1996) 845-851, the contents of all of which are hereby incorporated by reference
in their entirety. See further, US Patent Nos. 5,545,806; 5,569,825; 5,625,126;
5,633,425; 5,789,650; 5,877, 397, 5,661,016; 5,814,318; 5.874.299; 5,545,807;
5,770,429; WO 98/24884; WO 94/25585; W0 93/1227; WO 92/22645; and

20 WO 92/03918.

To generate fully human monoclonal antibodies to OX40L, HuMAb mice can be
immunized with a purified or enriched preparation of OX40L antigen and/or cells
expressing OX40L in accordance with the general method, as described by
Lonberg, N., et al.,, Nature 368 (1994) 856-839; Fishwild, DM., et al., Nat.
25 Biotechnol. 14 (1996) 845-851 and WO 98/24884. Preferably, the mice will be 6-
16 weeks of age upon the first immunization. For example, a purified or enriched
preparation of soluble OX40L antigen (e.g. purified from OX40L-expressing cells)
coupled to KLH or in PBS can be used to immunize the HuMAb mice
intraperitoneally. This can be combined by alternate immunization with the
30 isolated OX40L protein with cells expressing OX40L, e.g., a tumor cell line, to
promote immune responses. Cumulative experience with various antigens has
shown that the HuUMAD transgenic mice respond best when initially immunized
intraperitoneally (i.p.) with antigen in complete Freund's adjuvant, followed by
every other week 1.p. immunizations (for example, up to a total of 6) with antigen
35 in incomplete Freund's adjuvant. The immune response can be monitored over the

course of the immunization protocol with plasma samples being obtained by



-2-<210>2 <211>120 <212>PRT <213> Artificial <220> <223> heavy chain, variable
region of LC.001 <400> 2 Giu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 51015
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe AsnlSer Tyr 202530 Ala Met SerlTrp Val Arg
GIn Ala Pro Gly Lys Gly Leu Glu Trp Val 354045 .35 .

retroorbital bleeds. The plasma can be screened by ELISA, and mice with
sufficient titers of anti-OX40L human immunoglobulin can be used for
immortalization of corresponding B cells. Mice can be boosted intravenously with
antigen 3 to 4 days before sacrifice and removal of the spleen and lymph nodes.

5 Several mice will be immunized for each antigen. For example, a total of twelve
HuMADb mice of the HCo7 and HCo12 sirains can be immunized.

The HCo7 mice have a JKD disruption in their endogenous light chain (kappa)
genes (as described in Chen, J., et al., EMBO J. 12 (1993) 821-830), a CMD
disruption in their endogenous heavy chain genes (as described in Example 1 of

10 WO 01/14424), a KCo5 human kappa light chain transgene (as described in
Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851), and a HCo7 human
heavy chain transgene (as described in US Patent No. 5,770,429).

The HCo12 mice have a JKD disruption in their endogenous light chain (kappa)
genes (as described in Chen, [, et al., EMBO J. 12 (1993) 821-830), a CMD

15 disruption in their endogenous heavy chain genes (as described in Example 1 of
WO 01/14424), a KCo5 human kappa light chain transgene (as described in
Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851), and a HCo12 human
heavy chain transgene (as described in Example 2 of WO 01/ 14424);The mouse
lymphocytes can be isolated and fused with a mouse myeloma cell line using PEG

20 based on standard protocols to generate hybridomas. The resulting hybridomas are
then screened for the production of antigen-specific antibodies. For example,
single cell suspensions of splenic and lymph node-derived lymphocytes from
immunized mice are fused to one-sixth the number of SP 2/0 nonsecreting mouse
myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at

25 approximately 2 x 10° in flat bottom microtiter plate, followed by about two weeks
incubation in selective medium.

Individual wells are then screened by ELISA for human anti-OX40L monoclonal
IgM and IgG antibodies. Once extensive hybridoma growth occurs, medium is
analyzed, usually after 10-14 days. The antibody secreting hybridomas are

30 replated, screened again, and if still positive for human IgG, anti-OX40L
monoclonal antibodies, can be subcloned at least twice by limiting dilution. The
stable subclones are then cultured in vitro to produce antibody in tissue culture
medium for characterization.



Ser\Jle lle Sec Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val 505560 LysGly Arg Phe Thr lle Ser
Arg Asp Asn Ser Arg Thr Thr Leu Tyr 65707580 Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
Tyr Tyr Cys 85 Ala Lys(Asp Arg Leu Val Ala 100 Gly Ala Leu Val Thr Val Ser 90 Pro Gly Thr 105 Sec
95 Phe Asp TyrTrp Gly Gin 110 115120 <210>3 <g41>107 <212>PRT <213>Artificial
<220>

The assay tree principally is composed of an unspecific assay on IgG (“IgG-
ELISA”) followed by a specific ELISA and apparent FACS assay for
determination of antigen binding fo either purified OX40L protein or OX40L-
expressing cells. The next step comprises functional assays where the competition

5 of the anti OX40L antibody with its natural interaction partner e.g. soluble,
purified OX40 for either purified OX40L or OX40L expressed on cells is
determined, e.g. competition ELISA or FACS. The next step comprises a
functional assay where the blocking capability of anti-OX40L antibody of OX40-
signal transduction is determined, e.g. NFxB-activation (= “NFxB-assay”). The

10 next step comprises functional assays where the blocking capability of the anti-
OX40L antibody concerning T-cell activation is determined (“T-cell activation
assay’and “TT-assay™).

Because CDR sequences are responsible for antibody-antigen interactions, it is
possible to express recombinant antibodies according to the invention by
15 constructing expression vectors that include the CDR sequences according to the
invention onto framework sequences from a different human antibody (see, e.g.,
Riechmann, L., et al., Nature 332 (1998) 323-327; Jones, P., et al., Nature 321
(1986) 522-325; and Queen, C., et al., Proc. Natl. Acad. Sci. USA 86 (1989)
10029-10033). Such framework sequences can be obtained from public DNA
20 databases that include germline human antibody gene sequences. These germline
sequences will differ from mature antibody gene sequences because they will not
include completely assembled variable genes, which are formed by V(D)J joining
during B cell maturation. Germline gene sequences will also differ from the
sequences of a high affinity secondary repertoire antibody at individual evenly
25 across the variable region.

The invention further comprises the use of an antibody according to the invention
for the diagnosis of OX40L in vitro, preferably by an immunological assay
determining the binding between OX40L (either soluble or membran-bound) of a
sample and the antibody according to the invention.

30 In another aspect, the present invention provides a composition, e.g. a
pharmaceutical composition, containing one or a combination of human
monoclonal antibodies, or the antigen-binding portion thereof, of the present
invention, formulated together with a pharmaceutically acceptable carrier. More

specifically, the composition is a pharmaceutical or a diagnostic composition and



<223>light chain, variable region of 10.005 <400>3 Glu lle Val Leu Thr Gin Ser Pro Gly Thr Leu
Ser Leu Ser Pro Gly 151015 - 3 - Glu Arg Ala Thr Leo Ser Cys Arg Ala Set Gin Ser Val Set Ser Asn
202530 Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly GIn Ala Pro Arg Leo Leo 354045 lle Tyr Gly Ala Set
Set Arg Ala Thr Gly lle Pro Asp Arg Phe Set 505560 Gly-Set Gly Set Gly Thr Asp Phe Thr Leu Thr lle
Set Arg Leo Glu 65707580 Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Set Set Phe 859095
Thr Phe Gly Pro Gly Thr Lys Val Asp lle Lys 100105 <210> 4 <211> 120 <212> PRT <213> Atrtificial
<220> <223> heawyahaiore/apadifecadigioheqilarnbutdAD 2ofnposiivel GimpeaseY ahGhitibeiyGy Gly Cly

Val Val Gin Pro Glysad ShQ13 Seid-ei Ala e Sehiars Ala flaRet Glafline BLERR Setign Phe
202530 Gly Met His Trp Val Arg GIn %a Pro Gly Lys.Gly Leo Giu Trp Val 354045 Ala Ala lle Trp Tyr

Asp Gly His Asp szg“i*i}/?sl‘;‘/?%é’i‘ﬁr Slegile and” fluid to the extent that the composition is
deliverable by syringe.

5 As used herein, "pharmaceutically acceptable carrier" includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carrier is suitable for intravenous, intramuscular, subcutancous,
parenteral, spinal or epidermal administration (e.g. by injection or infusion).

10 Preferably such a carrier is an aqueous pH buffered solution (for example acetate,
citrate, phosphate or histidine), preferably isotonic, preferably containing in
addition an inorganic salt, sugar, polyol and/or a surfactant. Pharmacaeutical
acceptable carriers are also such as described in Remington’s Pharmaceutical
Sciences, 16™ edition, Osol, A. Ed. (1980).

15 The antibody concentration is preferably from 0.1 mg/ml to 50 mg/ml. Preferably
the pH value of the buffered solution ranges from 4.0 to 8.0 at a buffer
concentration of ImM to 200mM. Preferred salts are sodium chloride and/or
sodium phosphate in the range of 1mM to 200 mM. Preferred sugars are sucrose
and/or trehalose in the range of 1% to 15% (w/v). Preferred polyols are glycerol,

20 propylene glycol, liquid polyetheylene glycol, and/or the like in the range of 1% to
15% (w/v). The surfactant is preferably a polysorbate (e.g. polysorbate 20 or 80)
and/or poloxamere in the range of 0.001% to 0.5% (w/v). A preferred
pharmaceutical composition contains antibody from 0.1 mg/ml to 50 mg/mi and
ImM to 200mM phosphate buffered saline pH 4.0 to 8.0.

25 A composition of the present invention can be administered by a variety of
methods known in the art to a patient with the need thereof. As will be appreciated
by the skilled artisan, the route and/or mode of administration will vary depending
upon the desired results.

Pharmaceutically acceptable excipients or carriers include sterile aqueous solutions

30 or sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically
active substances is known in the art.



505560 Lys Gly Arg Phe Thr lle Set- Arg Asp Asn Set Lys Asn Thr Leu Phe 65707580 - 4 - Ala Arg
Asp Ser Ser Ser Trp Tyr Arg Tyr 100105 Gly Thr Leo Val Thr Val Ser Ser Phe Asp Tyr Trp Gly Gin 110
115 120 <210>5 <211>107 <212>PRT  <213>Artificial <220>

-38 -

The phrases "parenteral administration" and "administered parenterally” as used
herein means modes of administration other than enteral and topical
administration, usually by injection, and includes, without limitation, infravenous,
intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,

5 intradermal,  intraperitoneal,  transtracheal,  subcutaneous,  subcuticular,
intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal
injection and infusion.

Actual dosage levels of the active ingredients in the pharmaceutical compositions
of the present invention may be varied so as to obtain an amount of the active

10 ingredient which is effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration, without being toxic to
the patient. The selected dosage level will depend upon a variety of
pharmacokinetic factors including the activity of the particular compositions of the
present invention employed, or the ester, salt or amide thereof, the route of

15 administration, the time of administration, the rate of excretion of the particular
compound being employed, the duration of the treatment, other drugs, compounds
and/or materials used in combination with the particular compositions employed,
the age, sex, weight, condition, general health and prior medical history of the
patient being treated, and like factors well known in the medical arts. A typical

20 weekly dosage might range from about 0.1 mg/kg to about 20 mg/kg or more,
depending on the factors mentioned above.

The following examples, references, sequence listing and figures are provided to
aid the understanding of the present invention, the true scope of which is set forth

in the appended claims. It is understood that modifications can be made in the

25 procedures set forth without departing from the spirit of the invention.

Brief Description of the Drawings

Fig. 1a: shows “binding ELISA” for TAG-34, LC.001, LC.005, LC.010,

LC.019, L.C.029, LC.033.

Fig. 1b: shows “blocking ELISA” + IC50 data for TAG-34, LC.001,
30 LC.005, L.C.010, LC.019, LC.029, LL.C.033.

Fig. 2: shows “blocking FACS” for TAG-34, L.C.001, LC.005.

Fig. 3: shows “NFkB-assay” for TAG-34, LC.001, LC.019 and LC.024

{non binding antibody).



<223>light chain, variable region of LC.010 <400>5  Glu lle Val Leo Thr Gin Ser Pro Gly Thr Leu
Ser Leo Ser Pro Gly 151015 Glu Arg Ala Thr Leo Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser 202530
Tyr Leo Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leo 354045 lle Tyr Gly Ala Ser Ser Arg
Ala Thr Glyle Pro Asp Arg Phe Ser 505560 Gly Ser Gly. Ser Gly Thr Asp Phe Thr Leo Thr lle Ser Arg
Leo Glu 65707580 Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Phe 859095 Thr Phe
Gly Pro Gly Thr Lys Val Asp lle Lys 100105 <210> 6 <211> 120 <212> PRT <213> Atrtificial <220>
<223> heavy chairFigadiahk® 3egiontit C D61 -2ctiviidn GGy Y alndind Fualds Idoser Ay 3ly Gly

Val Val Gin Pro Gly Arg 151015 S%’ég&li:%%lfﬁﬂ(%%r(qﬁfé ﬁ‘.l?LA—‘barégés@}fiEhﬁ ]’Iﬁ{iﬁﬂgn\?er Asn Phe

202530
Fig. 6: shows “TT-assay” data for TAG-34, LC.001 and LC.033.
Fig. 7: shows the cross-reactivity of the antibodies of the invention with
5 mouse OX40L. A) control for hOX40L expression on transfected

and WT cells, B) binding of the antibodies to hOX40L
expressing K562 cells, C) control for mOX40L expression on
transfected and WT cells, D) binding of the antibodies to
mOX40L expressing K562 cells, and E) binding of the antibodies

10 to WT K562 cells (n=3).
Fig. 8: shows the ability of the antibodies of the invention to bind Clq
(n=3).
Fig. 9: shows the ability of the antibodies of the invention to activate
C3¢ (n=3).
15 Fig.10: shows the ability of the antibodies of the invention to bind to
FeyRI (n=4), FcyRIla (n=4) and FcyRIIb (n=4).
Fig.11: shows the ability of the antibodies of the invention to bind to
FeyRlIIla (CD16) on NK cells (Mean = SEM of 6 donors).
Fig.12: Western Blot; lanes 1, 4, 7: marker; lanes 2, 5, 8: 100 ng OX40L;
20 lanes 3, 6, 9: 40 ng OX40L.,

Description of the Sequence Listing

SEQ ID NO:1 kappa light chain, variable region of LC.001
SEQ ID NO:2 y heavy chain variable region of LC.001

25 SEQ ID NO:3  kappa light chain, variable region of LC.005
SEQ ID NO:4 vy heavy chain variable region of LC.005
SEQ ID NO:5  kappa light chain, variable region of LC.010
SEQ ID NO:6 vy heavy chain variable region of LC.010
SEQ ID NO:7  kappa light chain, variable region of LC.029

30 SEQ ID NO:8 v heavy chain variable region of LC.029
SEQ ID NO:9  kappa light chain, variable region of LC.019
SEQ ID NO:10 v heavy chain variable region of LC.019
SEQ ID NO:11 kappa light chain, variable region of LC.033
SEQ ID NO:12 vy heavy chain variable region of LC.033

35 SEQ ID NO:13 kappa light chain constant region
SEQ 1D NO:14 y1 heavy chain constant region



Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Len Glu Trp Val 354045 Ala Ala lle Trp Tyr Asp Gly
His Asp Lys Tyr Tyr Ala Tyr Tyr Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr
Len Phe 65707580 Leu Gin Met Asn Ser Leu Arg Ala Gin Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg

Asp Ser Ser Sec Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly
115120 <210> 7 <211> 58 <212> PRI <213> Artificial <

in 100105110 Gly Thr Len Val Thr Val Ser Ser
0> <223> light chain, variable region of

LC.029 <400> 7 Met Len His Pro Len Cys Lys Val Gly Ser His Gin Gly Ser Val Ala 151015 -6 - Lys

lle Leo Gin Leo IleSIHQ\@ Nén SerHadie Y shSiarcbaaahbigidR4s Phe Gly Gly Gly Thr Lysb\l/al au lle f
Lys 5055 <210> 8 sRHlipXe 1143 TR AN, ificial <2202 <223> in, variable region o
L0.029 <400> 8 Gin \gll Gin%glu% Va ‘(%’%E er G ?/fGf&%@&éﬁ?geér%%%&%%\@A%%SNB Ser Leu Arg
Lou Ser Cys Ala ARFELIEN®He ripphlisstrhain, spaavtprsiraff et Trp Val Arg Gin Ala Pro
Gly Lys Gly Lou GRERQAINNQSUDAbhakaAthdie Tapable vegpotstyt HS.08¢p Lys Tyr Tyr Ser Tyr Tyr Val
505560 Lys Gly AfS]ﬂb?ﬂN(ﬂﬁ§Q€a@§ ﬁ?&ﬁ%@%&%ﬁé@g@ﬂ;ﬁrﬂ‘t%@ 65707580 Lou Gin Met
Asn Ser Leu Arg %E'T%Tm Aw}'%eagy C zrai-lr;y\[anzgle regozon of LC.060

10

15

20

SEQ ID NO:1
SEQ ID NO:20

kappa light chain, variable region of LC.063
v heavy chain variable region of LC.063

SEQ ID NO:21-57 CDR sequences

SEQ ID NO:58
SEQ ID NO:59
SEQ ID NO:60
SEQ ID NO:61
SEQ ID NO:62
SEQ ID NO:63
SEQ ID NO:64
SEQ ID NO:65
SEQ ID NO:66
SEQ ID NO:67
SEQ ID NO:68
SEQ ID NO:69

Abbreviations;

1 heavy chain of LC.001 (human IgG1 type)

v heavy chain of LC.001 (L234A, 1L.235A human IgG1 mutant)
v heavy chain of LC.001 (S228P human IgG4 mutant)

kappa light chain of LC.001

v heavy chain of LC.005 (human IgG1 type)

v heavy chain of LC.005 (L234A, L.235A human IgG1 mutant)
v heavy chain of LC.005 (S228P human IgG4 mutant)

kappa light chain of LC.005

vy heavy chain of LC.060 (human IgG1 type)

v heavy chain of LC.060 (L234A, 1.235A human IgG1 mutant)
v heavy chain of LC.060 ($228P human IgG4 mutant)

kappa light chain of LC.060

Amino acids are abbreviated either in the three (Leu) or one letter code (L).

25 S228P means an exchange of Serin to Proline at position 228 of IgG4 heavy chain.
1234 means amino acid leucine at position 234 according to EU numbering
(Kabat).
L.234A means amino acid leucine at position 234 is changed to alanine.
L235A means amino acid leucine at position 235 is changed to alanine.

30 PVA236 means that in the 236 region ELLG of IgG1 or EFLG of IgG4 is amended
in PVA.
GLPSS331 means that in the 331 region ALPAP of IgG1 or GLPAP of 1gG2 is
changed to GLPSS.
Delta G236 means amino acid at position 236 is deleted.

35 IgG4x means mutation S228P in IgG4.
LC2010-001 is a synonym for LC.001



Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gin 100105110 Gly Thr Leo Val Thr Val
Ser Ser 115120 <210> 9 <211> 57 <212> PRT <213> Atrtificial - 7 - <220> <223> light chain, variable
region of LC.019 <400> 9 Met Pro Pro Val Trp Lys Val Gly Set His Gin Gly Ser Ala Ala Val 151015
Asp Leu Gly Gin lle Ser Leu Ser Pro Ser Ala Ala Cys Sgf L.en Lys 202530 lle Leu Gin Leu lle Thr Val
Asn Set Leu lle Val Thr Leu Thr Phe 3540 45 Gly Gly Gly Thr Lys Val Gin lle Lys 5055 <210>10
<211>116 <212>PRT <213>Artificial <220>

Feg is synonymous for Fcgamma (Fey)

Other sequence amendments of antibodies are designated analogously.

Recombinant soluble human OX40L hOX40L-Hi$
fused to a Histidine tag

Recombinant soluble murine OX40L mOX40L-His
fused to a Histidine tag

Recombinant soluble human OX40L hOX40L-Flag
fused to a Flag tag

Recombinant soluble murine OX40L mOX40L-Flag
fused to a Flag tag

Recombinant soluble human 0X40 h0X40 -hF¢
fused to human Fcy

Rabbit anti-murine Fcy monoclonal Anti-mFe
antibody

Goat anti-human Fey monoclonal Anti-hFc¢
antibody

Murine anti-histidine monoclonal Anti-His
antibody

Recombinant soluble human OX40 hOX40 -mFc
fused to murine Fey

Murine anti-TNFa monoclonal Anti-TNFa
antibody

Murine anti-CD40L monoclonal Anti-CD40L
antibody

Tumor Necrosis Factor alpha TNFa
CDA40 Ligand CD40L
Rat anti-human OX40L monoclonal TAG34
antibody

Human anti-human OX40L LC.001, LC.005,
monoclonal antibodies LC.010, LC.019,

LC.029, 1.C.033,
LC.059, LC.060,
LC.063
phytohemagglutinin PHA



<223>heavy chain, variable region of LC.019 <400>10 GIn Val Gin Len Val Gib Ser Gly Gly Gly Val
Val Gin Pro Gly Arg 1510 15 Ser Len Arg Len Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
202530 Thr Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Len Gin Trp Val 354045 Ala Val lle Trp Tyr
Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val 505560 Lys Giy Arg Phe Thr lle Ser Arg Asp Asn Ser
Lys Asn Thr Len Tyr 65707580 Ala Arg Lys Asn Trp Ser Phe Asp Phe Trp Sly Gin Sly Thr Leo Val
100105110 Thr Val Ser Ser 115 <210> 11 <211> 106 <212> PRT <213> Atrtificial <220> <223> light
chain, variable regiehAMARLES (3) <400> 11 Glu lle Val Leo Thr Gln Ser Pro Ala Thr Leo Ser Leu Ser
Pro Sly 51015 Glu Arg Ala Thr Leo Ser Cys Arg Ala Ser Gin Sly Val Ser Arg Tyr 202530 Leo Ala Trp

Tyr GIn GIn Lys PIE Elﬁ q;érhAIa Pro Arg Leo Leu lle 354045

Generation of a hybridoma cell line producing anti-OX40L antibodies

5 Culture of hybridomas

HuMab hybridomas were cultured in IMDM (Cambrex), Fetal clone 1 Bovine
serum (Perbio Science), origin Hybridoma cloning factor (Igen), sodium pyruvate,
penicillin/streptomycin, 2-mercaptoethanol, HAT (Sigma-Aldrich) and Kanamycin
(Invitrogen) in 37°C and 5% COa,.

10 Immunization procedure of transgenic mice

LC2010-001: Six HCo7 (2 males and 4 females), strain GG2201 (Medarex, San
José, CA, USA), and 4 HCo12 (4 males), strain G(G2198 (Medarex, San José, CA,
USA) were alternatingly immunized with 1x106 HEK293 cells, transiently
transfected with an expression vector for human OX40L (hOX40L), and 20 ug
15 soluble extracellular domain of hOX40L. Eight immunizations were performed in
total, four intraperitoneal (i.p.) immunizations with the hOX40L expressing cells
and four subcutaneous (s.c.) immunizations at the tail base with recombinant
protein. For the first immunization, 100 ul of 1 x 106 HEK293-hOX40L cells was
mixed with 100 pl complete Freund’s adjuvant (CFA; Difco Laboratories, Detroit,
20 USA). For all other immunizations, 100 ul of cells in PBS were used or

recombinant protein was mixed with 100 pl incomplete Freund’s adjuvant (ICFA;
Difco).

When serum titers of anti-hOX40L were found to be sufficient, mice were
additionaily boosted twice with 15 ug hOX40L extracellular domain in 200 pl PBS
25 intravenously (i.v.) 4 and 3 days before fusion.

LC2010-001, L.C.059, L.C.060 and LC.063 were derived from HCo12 mice.

LC2010-005, -010, -019, -029 and -033: Five HCo7 (4 males and 1 female), strain
GG2201 (Medarex, San José, CA, USA) were immunized with 20 pg soluble
extracellular domain of hOX40L. Seven immunizations were performed in total,

30 four intraperitoneal (i.p.) and three subcutaneous (s.c.) immunizations at the tail



Tyr Asp Ala Ser Asn Arg Ala Thr Sly lle Pro Ala Arg Val Ser Sly 505560 Ser Sly Pro Sly Thr Asp Phe
Thr Leo Thr lle Ser Ser Leo Glu Pro 65707580 Sic Asp Phe Ala Val Asp Tyr Cys Sin GIn Arg Ser Asn
Trp GIn Tyr 859095 Thr Phe Sly GIn Sly Thr Lys Leu Glu Ille 100105 <210> 12 <211> 121 <212> PAT
<213> Artificial <220> <223> heavy chain, variable regit?y of LC.033 -9 - GIn Lys Gin Leu Val Glu
Phe Gly Gly Gly Val Val Gin Pro Gly Arg 151015 Ser Leu Arg Lea Ser Cys Ala Ala Ser Gly Phe Thr
Phe Ser Asn Tyr 202530 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Lea Glu Trp Val 354045 Ala

Val lle Trp Asn Asjpdsdy Bar ierfikstsithyivhyZavishAspoSer Nﬁf&@ﬁﬂﬁ{&ahi@@%iﬁ@a%’hﬁiﬂ@d' lafﬁl?rvArlgT

Asp Asn Ser Lys Thr i 3 [ t Ser ]l ea Ar In r.Ala Val Tyr

Tyr Cys 859095 m#n /&Igp l%éﬁg‘%&%‘%%|g%%@&%?fﬁ%&{gg?}gf%p%y%@g%?ﬁ&hr Thr

val Thr Val 105 se%“s%a"ffﬂl@fﬂ%i@@ns&@%ﬂsﬂf regombingnt protein was mixed with 100 ul
incomplete Freunds” adjuvant (ICFA; Difco).

5 When serum titers of anti-hOX401. were found to be sufficient, mice were
additionally boosted twice with 15 pg hOX40L extracellular domain in 200 ul PBS
intravenously (i.v.) 4 and 3 days before fusion.

Hybridoma generation

Mice were sacrificed and the spleen and lymph nodes flanking the abdominal aorta

10 and vena cava were collected. Fusion of splenocytes and Ilymph node cells with the
fusion partner SP 2.0 cells was performed according to standard operating
procedures.

Antigen specific ELISA

Anti-OX40L titers in sera of immunized mice were determined by antigen specific

15 ELISA. Plate (96 flat bottom ELISA plate, Greiner) was coated with 0.1 pg/ml
purified OX40L dissolved in PBS and coated overnight at room temperature.
Thereafter, wells were blocked with PBSTC (PBS containing 0.05% Tween 20
(Sigma-Aldrich Chemie BV) and 2% chicken serum (Gibco)) for 1 hour at room
temperature.

20 Tested serum taps were diluted 1:50 in PBSTC and added to the wells. Serum
obtained from mice prior to immunization was dissolved 1:100 in PBSTC and used
as negative control. A mouse antibody directed against human OX40L was
dissolved 1:50 in PBSTC and used as a positive control. Plates were incubated for
1 hour at room temperature. Subsequently, plates were washed twice using PBST

25 (PBS containing 0.05% Tween 20. Gt-o -hulgG-HRP (Jackson) was diluted 1:5000
in PBSTC and added to the wells containing the tested taps and the negative
control. Rb-a-mlgG (Jackson) was diluted 1:3000 in PBSTC and added to the
wells containing the positive control. Plates were incubated for 1 hour at room
temperature. Finally, plates were washed three times using PBST and developed

30 with freshly prepared ABTS® solution (1 mg/ml) (ABTS: 2,2°-azino bis (3-



<212>PRT <213>Artificial <220> <223>light chain,constant region <400>13 Arg Thr Val Ala
Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu 15 10 15 Gin Leu Lys Ser Gly Thr Ala Ser Val Val

Cys Lea Leu Asn Asn Phe 202530 Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu GIn

354045 44 -

ethylbenzthiazoline-6-sulfonic acid) for 30 minutes at room temperature (RT) in
the dark. Absorbance was measured at 405 nm.

kappa-ELISA

To determine whether hybridomas that resulted from the fusion generate human

5 antibodies, a kappa-ELISA was performed. ELISA plates were coated with rat
anti-human IgG kappa-light chain antibody (DAKO) diluted 1/10000 in PBS by
overnight incubation at 4°C. After discarding the wells, plates were blocked by
incubation with PBSTC (PBSC, supplemented with 0.05% Tween-20 (PBSTC))
for 1 hour at room temperature. Thereafter, wells were incubated with hybridoma

10 culture supernatant, 1/2 diluted in PBSTC. Culture medium 1/2 diluted in PBSTC
was used as negative control, kappa-light positive mouse serum 1/100 diluted in
PBSTC served as positive control. Subsequently, wells were washed thrice and
were incubated with HRP-conjugated rat anti-human IgG F(ab’), (DAKO), diluted
1/2000 in PBSTC for 1 h at 37°C. Wells were washed thrice and assays were

15 developed with freshly prepared ABTS® solution (1 mg/ml) for 30 minutes at room
temperature (RT) in the dark. Absorbance was measured at 405 nm in an ELISA
plate reader.

Example 2

Cloning and sequence analysis of anti-OX401. HuMab variable domains
20 {kappa-light and y1-heavy chains)

The nucleotide sequences coding for the light chain variable region Vi and the
heavy chain variable region Vy of the OX401L HuMabs were isolated by a standard
cDNA synthesis / PCR procedure.

Total RNA was prepared from 1x10° — 1x10” hybridoma cells using the
25 GeneRacer™ Kit (Invitrogen). Hybridoma derived RNA was used as a template
for the 1% strand cDNA synthesis and ligation of the GeneRacer™ Oligo-dT
Primer. 2™.-strand cDNA synthesis and further PCR amplification of V| and Vy
encoding ¢cDNA fragments were performed with revers light and heavy chain
primers complementary to nucleotide sequences of the kappa-light and y1-heavy
30 chain constant region and 5’-specific GeneRacer™ primers, respectively. The PCR



-10- Thr Tyr Set Leu Set Set Thr Leo Thr Leo Set Lys Ala Asp Tyr Gin 65707580 Lys His Lys Val Tyr
Ala Cys Gin Val Thr His Gin Gly Leo' Set Set 859095 Pro Val Thr Lys Set Phe Asn Arg Gly Gin Cys
100105 <210> 14 <211> 330 <212> PRT <213> Artific a <220> <223> heavy chain, constant region
(gamma 1) <400> 14 Ala Set Thr Lys Gly Pro Set Val Pége Pro Leu Ala Pro Set Set Lys 51015 Set Thr

Set Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 202530 Phe Pro Glu Pro Val Thr Val Set Trp
Asn Set Gly Ala Leu Thr Set 354045 Gly Val His Thr Phe Pro Ala Val Len Gin Ser Ser Gly Leo Tyr Ser
505560 Leu Set Sptodatidakder dohdrashe: Get SOPLEY Gix ThinGip Hhrfeex A8 g MeIGKS Asn

Val Asn His Lys Prg, eINL YAl S b YS §§2‘%?ﬁ$h¥g %%k&.'%@&e&{fcﬁr@r@%ﬁéﬁs Thr
pe FispEd

His Thr Cys Pro Prq Cys 100105110 Lys Pro Lys Asp_Thr Léu Met lle Ser Arg al Thr
Cys 130135140 VHSAGIGH) WepaybicionHrapnira g she &mmotials Peumads wipg 185160 Tyr
Vol Asp Gly Vol Gilig¢stidtisuib vl teds ThlcljaddrD g Edpra G8 1518478 @G irMTymAst9®sp Thr Tyr

Arg Vol VokSer VabLey T V! LeHet804§5190 His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
Vol Ser Asn 195200205 Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly 210215220

Gin Pro Arg Glu Pro Gin Vol Tyr Thr Leu Pro Pro Ser Arg Asp Giu 225230235240 Leu Thr Lys Asn Gin

Vol Ser Leu Thr Cﬁéwohégge% Bhe1duE 2 $e70 QomBRR AL RR MR V9! FlblEREHSer Asn
Gly Gin Pro Glu A%Qq%ggc%ggz

The GCG (Genetics Computer Group, Madison, Wisconsin) software package
version 10.2 and Vector-NTI 8 (InforMax, Inc) was used for general data

10 processing. DNA and protein sequences were aligned using the GCG modul
CLUSTALW. Sequence alignments were made using the program GENEDOC
(version 2.1).

Example 3
Construction of expression plasmids for an anti-OX401. IgG1 HuMab

15 The anti-OX40L HuMab light and heavy chain encoding genes were separately
assembled in mammalian cell expression vectors.

Thereby the gene segments encoding the anti-OX40L HuMab light chain variable
region (V1) and the human kappa-light chain constant region (C;, SEQ ID NO:13,
or out of SEQ ID NO: 61, 65 or 69) were joined as were genc segments for the

20 anti-OX40L HuMab heavy chain variable region (Vy) and the human yl-heavy
chain constant region (Cy;-Hinge-Cip-Cha, SEQ ID NO:14, or out of SEQ ID
NO:58, 62 or 66).

General information regarding the nucleotide sequences of human light and heavy
chains from which the codon usage can be deduced is given in: Kabat, E.A., et al.,

25 Sequences of Proteins of Immunological Interest, fifth ed., NIH Publication No.
91-3242 (1991).

The transcription unit of the anti-OX40L HuMab kappa-light chain is composed of
the following elements:



Asn Tyr Lys Thr Thr Pro Pro Vol Leu Asp Ser Asp Gly Ser Phe Phe 275280285 Leu Tyr Ser Lys Leu
Thr Vol Asp Lys Ser Arg Trp GIn Gin Gly Asn 290295300 Vol Phe Ser Cys Ser Vol Met His Giu Ala
Leu His Asn His Tyr Thr 305310315320 GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys 325330 <210> 15
<211> 327 <212> PRT <213> Artificial - 12 - <220> <2g3> heavy chain, constant region (gamma 4)
<400> 15 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 151015 Ser Thr Ser Glu
Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 202530 Phe Pro Glu Pro Val Thr Val Set Trp Asn
Ser Gly Ala Leu Thr SEessangdiattyeqdy qphaepardmiompter fremuteihuanSuiay gabev rys Ser
505560 Leu Ser Ser \(H(¥%aVEhr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr 65707580 Tyr Thr Cys Asn

Val Asp His Lys Pro Sgr. Nrel. I Y 9 al Glu Ser Lys Tyr Gly Pro Pro Cys
Pro Ser Cys Pro Ala Fﬁlg;oS S?L%%?L%bssll)g? g%c&eﬂl_ge%%%a%f%@{%}éeér Val Phe Leu Phe Pro Pro LKS Pro
Lys 115120125 Asp ThrRetingdeweuseslapyim hese’ shitrasienriciraneacy dndiaf o tss1s02hsp val
Ser Gin Gl Asp Pro Gigueat€Gm®he Asn Trp Tyr Val Asp 145150155160 Gly Val Glu Val His Asn Ala

Lys Thr Lys Pro Arg GiGlis @i BReAKa47 OTRASNSRITOGENT ARgY AehSer.yabhewEhs Val Leu

His Gin Asp 180185190, -13- Pro S lle Glu L lle Her Lys Ala Lys Gly Gin Pro Ar
'S BN AS unique Bsr(.q reesz{nsc:%%nesite %t %:-ghren anedrass/pl‘lac\e (l_()¥‘l01’ s%/te and a u:%q%e

Notl restriction site at the 3° end,
- The genomic human kappa-gene constant region, including the intron 2 mouse
10 Ig-kappa enhancer [Picard, D., and Schaffner, W., Nature 307 (1984) 80-82]

and

- The human immunoglobulin kappa-polyadenylation (“poly A”) signal
sequence.

15 The transcription unit of the anti-OX40L. HuMab y1-heavy chain is composed of
the following elements:

- The immediate early enhancer and promoter from the human cytomegalovirus
(HCMV),

- A synthetic 5°-UT including a Kozak sequence,

20 - A modified murine immunoglobulin heavy chain signal sequence including the
signal sequence intron,

- The cloned anti-OX40L HuMab variable heavy chain ¢DNA arranged with a
unigue Bsml restriction site at the 5” and a splice donor site and a unique Notl
restriction site at the 3° end,

25 - The genomic human yl-heavy gene constant region, including the mouse Ig p-
enhancer (Neuberger, M.S., EMBO J. 2 (1983) 1373-1378),
- The human v1-immunoglobulin polyadenylation (“poly A”) signal sequence.

Functional elements of the anti-OX40I. HuMab kappa-light chain and yl-heavy
30 chain expression plasmids: Beside the anti-OX40L HuMab kappa-light chain or
y1l-heavy chain expression cassette these plasmids contain '

- A hygromycin resistance gene

- An origin of replication, oriP, of Epstein-Barr virus (EBV)

- An origin of replication from the vector pUC18 which allows replication of this
35 plasmid in E. coli, and



210215220 Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu Met Thr Lys 225230235240 Asn Gin
Val Ser Leu Thr Cys Len Val Lys Gly Phe Tyr Pro Ser Asp 245250255 lle Ala Val Glu Trp Gin Ser Asn
Gly Gin Pro Glu Asn Asn Tyr Lys 260265270 Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
Leu Tyr Ser 275280285 Arg Leu Thr Val Asp Lys Ser ,_6\5 Trp Gin Gin Gly Asn Val Phe Ser 290295300
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser 305310315320 Leu Set Leu Ser Leu
Gly Lys 325 <210> 16 <211> 104 <212> PAT <213> Artificial <220> <223> light chain, variable region
of LC.033 (b) <400> 18 Sladienssat kene MitiClin&etR mnpirilli leelitdareliaEHi1iPro Gly 151015 Giu
Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 202530 Leu Ala Trp Tyr Gn Gin Lys Pro
Gly Gin Ala Pro Arg Len Leu lle 354045 - 14- Tyr Asp Ala Set Asn Arg Ala Thr Gly lle Pro Ala Arg Phe
Ser Gly 505560 Si@%@ﬁ@ly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Giu Pro 65707580 Glu Asp
Phe Ala Val Tyr Ty @ysr@eticinfexpBessivanplapniids Rivead58080OXH0GTeGH HaMas Val Glu lle 100
<210> 17 <211> 120 <212> PRT <213> Artificial <220> <223> heavy chain, variable region of LC.059

<400> 17 Glu Val gin Lg{xoﬁg%lu et Gly Gly Gly Leo Val Gin Pro g?lg Géy 151015 Ser Leo Arg Leu
Ser Cys Al Ala Ser'&'p PHAECEYY T PrahBs A TR ARRTHIE VA A Sthim 816 cly
Lys Gly Leo Glu Trgiy4)84@045 -heavy chain expression plasmid by replacing the human genomic
yl-constant region and vyl-immunoglobulin polyadenylation (“poly A™) signal
sequence by the human genomic v4-constant region (SEQ ID NO:15 or out of
nonmutated y4-constant region out of SEQ ID NO:60, 64 or 68) and v4-
10 immunoglobulin polyadenylation-signal sequence.

For the expression of anti-OX40L HuMab kappa-light chains the same expression
plasmids were used as described for IgG1 (see above).

Example S

Construction of expression plasmids for mutant (variant) anti-OX40L IgG1
15 and IgG4 based on LC.001

Expression plasmids encoding mutant anti-OX40L y1- and y4-heavy chains were
created by site-directed mutagenesis of the wild type expression plasmids using the
QuickChange™ Site-Directed mutagenesis Kit (Stratagene). Amino acids are
numbered according to EU numbering (Edelman, G.M., et al., Proc. Natl. Acad.

20 Sci. USA 63 (1969) 78-85; Kabat, E.A., et al., Sequences of Proteins of
Immunological Interest, 5% ed., Public Health Service, NIH Publication No. 91-
3242, Bethesda, MD (1991)).



Ser lle lle Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val 505560 Lys Gly Arg Phe Thr lle Ser
Arg Asp Asn Ser Lys Asn Thr Leo Tyr 65707580 Leo Gin Met Asn Arg Leo Arg Ala Giu Asp Thr Ala lle
Tyr Phe Cys 859095 - 15 - Gly Thr Leu Val Thr Val Ser Ser 115120 <210> 18 <211> 106 <212> PRT

<213> Artificial <220> <223> light chain, variable region &

f L0O.060 <400> 18 Ala lle GIn Leu Thr GIn

Ser Pro Ser Ser Leo Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle
Ser Ser Ala 202530 Leu Ala Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Leo Leo lle 354045 Tyr Asp
Val Ser Ser Leo G1u Ser Gly Val Pro Ser Arg Phe SkaBle 305560 Ser Gly Ser Gly Thr Asp Phe Thr
Leo Thr lle Ser Ser Leo GIn Pro 65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gin Phe Asn Ser Tyr

Trp Thr 859095 R
<213> Artificial <

AR
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10010

5210319 <211>119<212>PR
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E233P, human y2-heavy chain.
1234V, The amino acid sequence
L235A; Alazy7LeusngProsseAlassgPross; of the
delta G236; | human y1-heavy chain is replaced by the
A327G; amino acid sequence
A3308; GlyarLeusagProseSersigSerss; of the
P331S human y4-heavy chain.
IeGl 1gGlv2 L234A; The amino acid sequence LeupssLeunss
L235A of the human y1-heavy chain is replaced
by the amino acid sequence AlazsAlans
IgG4 IgG4vl S228P; Serazg of the human y4-heavy chain is
1.235E replaced by Proyg and Leusss of the
human y4-heavy chain is replaced by
Gluyss
[gG4 1gGdx S228p Sersyg of the human v4-heavy chain is
replaced by Progyg
Example 6

Production of recombinant anti OX40L HuMabs

Recombinant HuMabs were generated by transient transfection of adherent
HEK293-EBNA cells (ATTC CRL-10852) cultivated in DMEM (Gibco)
supplemented with 10 % ultra-low IgG FCS (Gibco), 2mM Glutamine (Gibco), 1%
v/v nonessential aminoacids (Gibco) and 250 upg/ml G418 (Roche). For
transfection Fugene™ 6 (Roche) Transfection Reagent was used in a ratio of
reagent (ul) to DNA (ug) ranging from 3:1 to 6:1. Immunoglobulin light and heavy
chains were expressed from two different plasmids using a molar ratio of light

chain to heavy chain encoding plasmid from 1:2 to 2:1. HuMab containing cell



Lou Gin Met Asn Set Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Lys Asp lle Leo Val Thr
Gly Ala Leu Asp Tyr Trp Gly Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 20 <211>
120 <212> PRT <213> Atrtificial <220> <223> heavy chain, variable region of LC.063 <400> 20 Glu
Val Gin Lou Leo Glu Ser Gly Gly Gly Leu Val Gin Pro -szé Gly 151015 Ser Lou Arg Lou Set Cys Ala
Ala Ser Gly Phe Thr Phe Set Set Tyr 202530 Ala Met Asn Trp Val Arg GIn Ala Pro Gly Lys Gly Lau Glu
Trp Val 354045 Set lle lle Set Gly Set Gly Gly Phe Thr Tyr Tyr Ala Asp Set Val 505560 -17- Len Gin

Met Ser Arg Len AcglAie Glpefrapahty WeelleafysstetianGlas 868095 #larltyséeptiep SepbBrdlasAla Gly
Thr Phe Asp Pro Tgp.Gly 218 10030%1 10 Brdgn val Thr Val Ser Ser 115120 <210> 21 <211> 5

<212> PRT <213> Atrtificial <220> <223> CDR / antibody fragment <400> 21 Ser Tyr Thr Met His 15
<210> 22 <211> 5 <212> PAT <213> Atrtificial <220> <223> CDR / antibody fragment <400> 22 Ser
Tyr Ala Met Ser 15Gettat #Bormation regarding the recombinant expression of human antibody in

e.g. HEK293 is given in: Meissner, P., et al., Biotechnol. Bioeng. 75 (2001) 197-
5 203.

Example 7
Affinity analysis of antibedies TAG34, LC.001, LC.005, LC.010, LC.019,
LC.029, LC.033

Instrument: Biacore 3000, running and reaction buffer: HBS-P (10 mM HEPES,

10 150 mM NaCl, 0.005% Tween 20, ph 7.4), 25°C. Injection of analyte was
performed at 7 concentrations between 0.78 nM and 100 nM for 3 minutes and
washed with HBS-P for 5 minutes. Regeneration of the surface
(carboxymethylated dextrane surface, CM) was performed by two injections of 10
mM Glycine pH 2.0 for 1 min each. The chip, assay format and sequence of

15 injections and kinetic data correspond to the description in the following table.
Kinetic data were calculated by fitting kinetic data to a 1:1 Langmuir binding
model.



<211> 5 <212> PRT <213> Artificial <220> <223> CDR / antibody fragment <400> 23 Asn Phe Gly
Met His -18- <210> 24 <211> 5 <212> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400> 24 Asn Tyr Gly Met His 15 <210> 25 <211> 5 <212> PRT <213> Atrtificial <220> <223> CDR /
antibody fragment <400> 25 Oar Tyr Ala Met Asn 15 <2}0> 26 <211> 17 <212> FR? <213> Atrtificial
<220> <223> CDR / antibody fragment <400> 26 lle lle Oar Gly Oar Gly Gly Phe Thr Tyr Tyr Ala Asp
Oar Val Lys 51015 Gly <210> 27 <211> 17 <212> FR? <213> Atrtificial <220> <223> CDR / antibody
fragment - 19- Ala lle Trp Tyr Asp Gly His Asp Lys T¥allle Ber Tyr Tyr Val Lys 151015 Gly <210> 28

<211> 17 <212> PRT <213> Atrtificial <220>

Chip

Capturing

Ligand

Analyte

ka (1/Ms)

kd (1/s)

Kp (M)

CM5

Anti-mFcg

TAG34

hOX40L-His

8.84x10%

3.32x107

3.75x107°

CM3

Anti-hFcg

LC.001

hOX40L-His

9.01x10*

7.16x107

<1.1x10™"

CM5

Anti-hFeg

LC.005

hOX40L-His

6.84 x10*

2,02x107

<1.5x107"

CM5

Anti-hFcg

LC.010

hOX40L-His

6.25 x10*

2.5x107

3.99x 10710

CM5

Anti-hFcg

LC.019

hOX40L-His

7.89 x10*

7.53x107

<1.2x10"!

CM5

Anti-hFcg

LC.029

hOX401.-His

1,41 x10°

2,4x107°

<7,1x10°%

CM5

Anti-hFcg

LC.033

hOX40L-His

7.01 x10°

2.09x107

<1.4x10™"

No interaction between TAG34 and mOX40L could be measured.
Data Evaluation and Data Deposition for all Biacore assays

5 Negative control data (e.g. buffer curves) were subiracted from sample curves for
correction of system intrinsic baseline drift and for noise signal reduction.
BiaEvaluation version 4.01 was used for analysis of sensorgrams and for
calculation of affinity data.

Example 8
10 Inhibitory competition assay of anti-hOX40L antibodies inhibiting the
interaction of hOX40L with immobilized hOX40

Instrument: Biacore 3000, running and reaction buffer: HBS-P (10 mM HEPES,
150 mM NaCl, 0.005% Tween 20, ph 7.4), 25°C. Prior to injection the analyte (10
nM) and competitor (eight concentrations between 0.78 nM and 100 nM) were
15 preincubated for at least 20 min at 22°C. Injection of analyte +/- competitor was
performed for 3 minutes and washed with HBS-P for three minutes. Regeneration



<223> CDR / antibody fragment <400> 28 Ala lle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ala Tyr Tyr Val
51015 Gly <210>29 Lys <211>17 <212>PRT <213>Artificial <220> <223>CDR / antibody
fragment <400>29 Val lle Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val Lys 15 10 15 Gly

10

15

-51 -
of the surface was performed by two injections of 10 mM Glycine pH 2.0 for 1 min

each. The chip, assay format and sequence of injections and kinetic data
correspond to the description in the following table 3.

Table3

Chip | Ligand Analyte Competitor | 1C50 (M)

CM5 | OX40-hFe | hOX40L-His TAG34 7x107

CM5 | OX40-hFc | hOX40L-His |  LC.001 4x107

CM5 | OX40-hFc | hOX40L-His LC.005 3x10”

All antibodies inhibit the binding of OX40L to OX40 in solution (solution affinity).
LC.001 and LC.005 show a lower 1C50-value than TAG34.

Example 9
Epitope characterization of anti-OX40L antibodies TAG34, LC.001, LC.005,

L.C.010, LC.019, LC.029, LC.033, LC.060

Instrument: Biacore 3000, running and reaction buffer: HBS-P (10 mM HEPES,
150 mM NaCl, 0.005% Tween 20, ph 7.4), 25°C. The epitope groups were
determined by cross competition between the listed antibodies. Prior to injection
the analyte (50 nM) and competitor (100 nM) were preincubated for at least 20 min
at 22°C. Injection of analyte +/- competitor for two minutes, wash with HBS-P for
three minutes. Regeneration of the surface was performed by two injections of 10
mM Glycine pH 2.0 for 1 min each. The chip, assay format and sequence of
injections and kinetic data correspond to the description in the following table 4.



<210> 30 <211> 17 <212> PAT <213> Atrtificial <220> <223> CDR / antibody fragment <400> 30 Val
lle Trp Asn Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val Lys 51015 - 20 - Gly <210> 31 <211> 18
<212> PRT <213> Atrtificial <220> <223> CDR / antibody fragment <400> 31 lle lle Ser Gly Ser Gly
Gly Phe Thr Tyr Tyr Ala Asp Ser Val Lys 151015 Gly Arfgz<_210> 32 <211> 18 <212> PRT <213> Artif
C a <220> <223> CDR / antibody fragment <400> 32 LéU lle Ser Gly Ser Gly Ply Leu Thr Lys Tyr Ala
Asp Ser Val Lys 151015 Ply Arg <210> 33 <211> 11 <212> PAT <213> Artificial <220> <223> CDR /
antibody fragment <400> 33 Asp Ser Ser Ser Trp TymAKel4r Phe Asp Tyr 1510 -21- <210> 34 <211>
11 <212> PR? <213> Artificial <220> <223> CDR / antibody fragment <400> 34 Asp Arg Leo Val Ala

Pro Gly Thr Phe Aspaiyr5i0 5210>-35<21 1> 7-<212>PRT<213>Artificja<220><223>CbRy/
antibody fragment 5}(‘%3 :gap}urmg J]flganﬁ Kna‘i’l}t’é\ G)mpetlter LEpltope
CM5 | Anti-hFeg Anti-OX40L hOX40L- TAG34 A
(A.B.C) His
CMS5 | Anti-hFeg Anti-OX40L hOX40L- LC.001 A
(A,B.C) His
CM5 | Anti-hFcg Anti-OX40L hOX40L- LC.005 B
(A.B.C) His
CM5 | Anti-hFcg Anti-OX40L hOX40L- LC.010 B
(A.B,C) His
CM5 | Anti-hFceg Anti-OX40L hOX401- LC.019 A/B
(A,B.C) His
CM5 | Anti-hFcg Anti-OX40L hOX40L- LC.029 B
(A.B.C) His
CM5 | Anti-hFCg Anti-OX40L hOX40L- LC.033 A
(AEB:C) His
CM3 | Anti-hFCg Anti-OX40L hOX40L- LC.060 A
{A,B.C) His

The OX40L epitope recognized by TAG34 was defined as epitope A. However
TAG34 do not bind to denatured OX40L (in a Western Blot) in an antibody
concentration of 100ng. Antibodies within one epitope group (A or B) show cross
inhibitory activity, while antibodies from different groups show additive binding
signals. LC.019 neutralizes other antibodies from group A as well as from group B.




Lys Asn Trp Ser Phe Asp Phe 15 <210> 36 <211> 12 <212> PRT <213> Artificial <220> <223> CDR /
antibody fragment <400> 36 Asp Arg Met Sly lle Tyr Tyr Tyr Sly Met Asp Val 1510 <210> 37 <211> 12
<212> PRT <213> Atrtificial <220> <223> CDR / antibody fragment <400> 37 - 22 - <210> 38 <211>
11 <212> PRT <213> Atrtificial <220> <223> CDR / antibpdy fragment <400> 38 Lys Asp lle Leu Val
Thr Gly Ala Leu Asp Tyr 1510 <210> 39 <211> 11 <2125 PRI <213> Artificial <220> <223> CDR /
antibody fragment <400> 39 Arg Ala Ser Gin Gly lle Ser Ser Trp Leu Ala 1510 <210> 40 <211> 12
<212> PRT <213>EAdifipRl KP20> <223> CDR / antibody fragment <400> 40 Arg Ala Ser Gin Ser Val
Ser Ser Ser Tyr Leg: 4 1 > > Artifigial < 3>CDR/
antibody frag men%d%%%%g% éfeirgéﬁié’e%gﬁgﬁ gj%g?#g#f@g? @l‘aag-az%}ﬁfgzlw 42 <211>
11 <212> PAT <213> Artificial <220> <223> CDR / antibody fragment <400> 42 Arg Ala Ser GIn Gly
Val Ser Arg Tyr Lelngifament: Biacore 3000, running and reaction buffer: HBS-P (10 mM HEPES,

150 mM NaCl, 0.005% Tween 20, ph 7.4), 25°C. Injection of analyte was

5 performed for three minutes at 100 nM and 500 nM and washed with HBS-P for
two minutes. Regeneration of the surface was performed by two injections of 100
mM HCI for 1 min each. The chip, assay format and sequence of injections and
kinetic data correspond to the description in the following table 5.



1510 <210> 43 <211> 11 <212> PRT <213> Artificial <220> <223> CDR / antibody fragment <400>
43 Arg Ala Ser Gin Ser Val Ser Ser Tyr Leu Ala 1510 <210> 44 <211> 24 <212> PAT <213> Artificial
<220> <223> CDR / antibody fragment <400> 44 Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys
Arg Ala Ser 151015 Gin Gly lle Ser Ser Ala Leu Ala ZQ§£;O>.45 <211> 7 <212> PRT <213> Artificial
<220> <223> CDR / antibody fragment - 24 - Gly Ala Ser Ser Arg Ala Thr 15 <210> 46 <211> 7
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment <400> 46 Ala Ala Ser Ser Leu Gin
Sec 15 <210> 47 <211> 7 <212> PRT <213> Artificiglabl@®> <223> CDR / antibody fragment <400>
47 Met Pro Pro Val Trp Lys Val 15 <210> 48

Chip | Capturing Ligand Analyte
CMS5 | Anti-mFcg TAG34 TNFa
Anti-hFcg LC.001 CD40L
LC.005 0OX40L

Anti-TNFq

Anti-CD40L

In this assays CD40L showed some unspecific binding to all antibodies or to the

5 chip surface, but after subtraction of background signals this assay showed, that
there was no unspecific binding of TNFa and CD40L (up to 500 nM) to the
immobilized antibodies TAG34, LC.001 and LC.005.

Example 11
Affinity analysis of antibodies L.C.001-1gG1 and LC.001-IgG4x

10 Instrument: Biacore 3000, running and reaction buffer: HBS-P (10 mM HEPES,
150 mM NaCl, 0.005% Tween 20, ph 7.4), 25°C. Injection of analyte was
performed at eight concentrations of 0.78 nM - 100 nM for three minutes and
washed with HBS-P for five minutes. Regeneration of the surface was performed
by two injections of 160 mM HCI for 1 min each. The chip, assay format and

15 sequence of injections and kinetic data correspond to the description in the
following table. Kinetic data were calculated by fitting kinetic data to a 1:1
Langmuir binding model.

Table 6

Chip | Capturing | Ligand | Analyte | ka (1/Ms) | kd (1/s) Ky (M)
CMS5 | Anti-mFeg | LC.001 | hOX40L- | 4.27x10% | 3.46x10% | <2.3x10™"!

His
CMS5 | Anti-mFeg | LC.001- | hOX40L- | 4.85x10* | 7.72x10°% | <2,06x10™"!
IgGéx His

20
LC.001 and LC.001-IgG4x show the same affinity to hOX40L-His.



<211> 7 <212> PAT <213> Atrtificial <220> <223> CDR / antibody fragment <400> 48 Asp Ala Ser Am
n Arg Ala Thr 15 <210> 49 <211> 7 <212> PAT <213> Atrtificial <220> <223> CDR / antibody
fragment <400> 49 - 25 - Leu His Pro Leu Cys Lys Val 15 <210> 50 <211> 7 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <400> 59 Asp Val Ser Ser Leu Glu Ser 15 <210> 51
<211> 8 <212> PRT <213> Artificial <220> <223> CDR / antibody fragment <400> 51 Asn Set Leo lle
Val Thr Leo Thr 5 <210> 52 <211> 9 <212> PAT <213> Atrtificial <220> <223> CDR / antibody

fragment <400> 5Example 12
ELISA assay for detection of antibodies binding to OX40L

SA-coated plates (96 flat bottom ELISA plate, Microcoat) were coated with 0.5
Hg/ml biotinylated OX40L dissolved in incubation buffer (IB = PBS containing
5 0.1% Tween 20 (Serva) and 1% blocking protein) for 1 hour at room temperature.

Then the plates were washed twice using washing buffer (WB = saline containing
0.1% Tween 20).

Samples (cell culture supernatants or purified antibodies) were serially diluted in
IB and added to the wells. Plates were incubated for 1 hour at room temperature.
10 Subsequently, plates were washed twice using WB. Subsequently a conjugate of a
goat antibody against human IgG and POD (Dianova) was diluted to 50 ng/ml in
IB and added to the wells. Plates were incubated for 1 hour at room temperature.
Finally, plates were washed twice using WB and developed with ready-to-use
ABTS® solution (Roche) at room temperature (RT) in the dark. Absorbance was
15 measured at 405 nm after absorbance of the highest concentration reached a
sufficient OD (Fig. 1a). EC350 values are obtained in the range of 3 nM — 8 nM.

Example 13

ELISA assay for detection of antibodies inhibiting interaction of human
0X40/ human OX40L

20 SA-coated plates (96 flat bottom ELISA plate, Microcoat, Germany) were coated
with 0.5 pg/ml biotinylated OX40L dissolved in IB for 1 hour at room

temperature. Then the plates were washed twice using WB (PBS buffer, 0.1%(w/v)
Tween™ 20.

Samples were diluted in IB to a concentration of 1 pg/ml and added to the wells in
25 serial dilutions. In order to achieve maximum binding of OX40 to OX40L in some
well only IB was added. Then to each well a solution of human OX40 conjugated
with Digoxigenin (Roche Diagnostics GmbH, DE) at a concentration of 0.2 pg/mi
was added. Plates were incubated for 1 hour at room temperature. Subsequently,
plates were washed twice using WB. Sheep<Digoxigenin>-POD (Roche) was
30 diluted to 50 mU/ml in IB and added to the wells. Plates were incubated for 1 hour
at room temperature. Finally, plates were washed twice using WB and developed
with ready-to-use ABTS® solution (Roche) at room temperature (RT) in the dark.



Gin Gin Tyr Asn Ser Tyr Pro Tyr Thr 15 <210> 53 <211> 8 <212> PRT <213> Atrtificial <220> <223>
CDR / antibody fragment <400> 53 -26- Gin Gin Tyr Gly Ser Ser Phe Thr 15 <210> 54 <211> 9
<212> PAT <213> Artific <220> <223> CDR / antibody fragment <400> 54 Gin Gin Arg Ser Asn Trp
Gin Tyr Thr 15 <210> 55 <211> 7 <212> PAT <213> Agfficia <220> <223> CDR / antibody fragment
<400> 55 GIn Gin Arg Ser Asn Trp Thr 15 <210> 56 <211> 8 <212> PRT <213> Artificial <220>
<223> CDR / antibody fragment <400> 56 Asn Ser lle lle Val Ser Leu Thr 15 <210> 57 <211> 9 <212>
PAT <213> Artificia\bgabane@ 38s DERutethtibddy fragifieni 0 to 20 minutes (Fig.1b). IC50 values

were obtained in the range between 1 nM and 4 nM.

Ex 14
FACS-assay for detection of HuMabs inhibiting interaction of human OX40
5 with human OX40L expressed on K562 cells (K562_0OX40L cells).

Purpose: Assay for determination of the HuMab hOX40L’s property to block
interaction of Dig-labeled hOX40:hFc fusion protein with hOX40L expressing cell
line K562 hOX401..

Procedure: The assay is performed with Dig labeled hOX40:hFc as “assay reagent”
10 and the HuMab hOX40L as “competitor”.

Assay reagent: stock 0.5 pg/pl - 1:10 diluted in PBS), 100 ul anti digoxigenin-
FLUOS. 1:25 diluted in PBS / 0.5%BSA / 1% blocking reagent (Roche
Diagnostics GmbH, DE).

2x10° K562_OX40L cells (grown in ISF-0) were washed in 2 ml PBS and
15 resuspended in 100ul PBS. This is followed by the addition of competitor in PBS
(competitor/reagent relation of 0:1/1:1/1.5:1/2:1/2.5:2/5:1). This is followed
by an incubation time of 30 Min, RT and day light. Then reagent (in PBS) was
added; incubation time: 30 Min, RT and day light. The cells were washed with 2
ml PBS and pelleted by centrifugation. The secondary antibody for staining (anti-
20 digoxigenin-fluorescein, Fab-Fragments (Roche, 1207741)) was added and
incubated for 30 Min, 4°C in the dark. The cells were washed with 2 ml PBS and
pelleted by centrifugation. After that the cells were resuspended in 0.5 ml
PBS.Measurement of the samples was performed in a FACS-Scan (Fig.2).

23 Exampie 15

Functional assay for determination of the inhibitory capacity of antibodies for
h0OX40/hOX40L Signaling (,,NFxB-Assay*)

HeL.a wild type (wt) and HeLa cells expressing human OX40 (HeLa_OX40) were
grown in Minimal Essential Medium (MEM), 1x Na-pyruvate, 1x Non Essential
30 Aminoacids (Gibco), 10% FCS and in the case of the recombinant cells + 600



- 27 - <400> 57 Gin Gin Phe Asn Set Tyr Trp Thr Phe 15 <210> 58 <211> 450 <212> PRT <213>
Artificial <220> <223> heavy chain of LC.001 (human IgG1 type) <400> 58 Giu Val Gin Leo Leo Glu
Set Gly Gly Gly Leo Val Gin Pro Gly Gly 151015 Ser Leo Arg Leo Set Cys Ala Ala Set Gly Phe Thr
Phe Asn Set Tyr 202530 Ala Met Set Trp Val Arg Gin Ala,Pro Gly Lys Gly Leo Giu Trp Val 354045 Set
lle lle Ser Gly Set Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val 505560 Lys Gly Arg Phe Thr lle Set Arg
Asp Asn Set Arg Thr Thr Leo Tyr 65707580 Leo Gin Met Asn Set Leo Arg Ala Glu Asp Thr Ala Val Tyr

Tyr Cys 859095 Alag/ys Sdp $Ark 1600l i\ Peaadysity DB MSEvEW TipwalinGRrL00305140 Gly Ala
Leo Val Thr Val Set3ehAlg Gt Ihfewﬁlﬁwaﬁmeﬁgbm%%%%ég%\}g@3&2’1 Leo Ala Pro Set Set Lys

Set Thr Set Gly Gly Thr Ala Ala 130135140 - 28 - Trp As Leo hr Ser Gly Val His Thr
Phe Pro Ala Val 165170175 Leu Gin Ser Ser Gly Leo Tyr Ser Leo Ser Ser Val Val Thr Val Pro
180185190 Ser SeH€er vs@CHellhr @K+ T hellymite Gysdadmivat dlbdddisty ye 395a0EA051BequBer Asn

ThrLys Val Asp Lys, La'%a{z@ll e L\Mﬁ)séﬂwsaﬁépxg&%%é?%%&y f s *‘t'i@;}@@%ﬁﬁo Cys
Pro Ala Pr Glu L u Gly GI}S%ZSF %E Pro Se%@ecghe Leo Phe Pr@ Lys Pro L){s Asp
Thr Leo Met lle 245250255 S&r i}ké G AV EIRVEIRZ 5&3%6 FRORILE
Formalin-fixed or not formahn—ﬁxed K562 cells expressing OX40L (frozen at -
70°C) were thawed and diluted 1:10 in MEM/10%FCS; the K562 _0OX40L cells
were preincubated with antibody against OX40L for 30 min at RT. The stimulation
time with the K562_0X40L cells was between 30 and 150 min. Protein extraction
10 from cell nuclei took place according suppliers instruction with the NE-Kit from
Active Motif. The TransAM NFkB-ELISA from Active Motif (the assay was
performed according suppliers instructions) was used to determine OX40-signaling,
which results in NFxB activation. The measurement was performed at wavelength
450/620 nm absorption in a Tecan MTP-Reader (Fig.3). IC50 values for all LC

15 antibodies were obtained in the range between 0.6 and 5 nM.

Exa 16

T-cell activation assay
Assay principle:

Human peripheral blood mononuclear cells (PBL) are activated with a sub-optimal
20 concentration of the T-cell mitogen phytohemagglutinin (PHA), and co-stimulated

with K562 cells overexpressing OX40L. Under the assay conditions, activated T-

cells incubated 24 hr at 37°C produce IL-2. The cytokine is measured in the

supernatant using an ELISA assay. To determine the blocking effect of a Mab, the

K562 _OX40L cells are pre-incubated for 1 hour with appropriate dilutions of the
25 antibody before co-culture with PBL.

Procedure:

Human peripheral blood mononuclear cells (PBL) are separated from heparinized
whole blood by density gradient centrifugation in Histopaque®-1077 (Sigma).
After washing with Hanks, cells are counted using Turk’s solution, and the cell are
30 resuspended at a concentration of 10%ml in RPMI 1640 (Gibco), supplemented
with penicillin, streptomycin and glutamine (Gibco 10378-016), and 10% FBS.



260265270 Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 275280285 Asn Ala Lys
Thr Lys Pro Arg Giu Glu Gin Tyr Asn Ser Thr Tyr Arg 290295300 Val Val Ser Val Leo Thr Val Leo His
Gin Asp Trp Leo Asn Gly Lys 305310315320 Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leo Pro Ala
Pro lle Glu 325330335 Lys Thr lle Ser Lys Ala Lys Gly”g-‘:fgn_Pro Arg Glu Pro Gin Val Tyr 340345350
Thr Leo Pro Pro Ser Arg Asp Glu Leo Thr Lys Asn Gin Val Ser Leo 355360365 - 29 - Glu Per Asn Gly
Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 385390395400 Leu Asp Ser Asp Gly Ser Phe Phe

Leu Tyr Per Lys L&56ar Mﬂiﬂ%ﬂ;poéﬂSW&japs) %Eﬁrigﬁf_lmiﬁiim @intkady Ask VRPRITe Redifays Per
Val Vet His 420425430l Ly S 8T ISR ST LU SE0EIRATR 440445
20> <223> C LC.001

Gly Lys 450 <210> 59 <211> 45() <212> PRT <213> Art icla <220> < eavy chain o
(L234A, L235A huflisin g8 metr swelemstiad \aitsiereneay &idSer Sl 8y 2 ofinohi Gin
Pro Sly Gly 15101 5®e¢rittanigng L #irGenC s 82 oklis Sati@hWPher K fierAsre Sdn2a2680 tAda Met

e T et il R Sl ST SR E R T
T L A BERCRED s S AT Tl Lo e e g Wl Lou
Ala Leo Val Thr vVaidded seihaiseSetmarvplameipiie gévsthland incubated for 1 hr. at 37°C. Each
dilution is tested in duplicate wells. PBL are added at a volume of 100 ul/well (10’
cell/well). The final ratio of PBL to K562 cells is ~13:1. PHA (10X) (Sigma L-
10 9132) is added at 20 pl/well (final concentration 0.75pg/ml). The total volume per
well is completed to 200 ul with RPMI/10%FCS. Plates are incubated at 37°C in a
5% COy-humidified incubator for 24 hrs. After centrifugation of the plates, the
supernatants are collected and IL-2 tested by ELISA (BD, San Diego, CA, Cat
No2627KI1), according to the manufacturer® specifications (Fig.4). To calculate the
15 - ICsp (Mab concentration that blocks 50% of IL-2 release by OX40L-stimulated
PBL), the background IL-2 concentration produced in the control cultures
(PBL+PHA+K562WT) was substracted from the total IL-2 produced by PBL-
stimulated with K562x0X40L+ cells (Fig. 5). ICsp TAG34: 0.07uM; LC.001: 2
nM; LC.005: 10 nM. The ICsq values are in the range between 2 and 10 nM.
20
Example 17
Tetanus assay (‘TT-Assay’) Testing the inhibitory effect of antibodies on
peripheral blood lymphocytes stimulated by tetanus toxoid

Peripheral blood mononuclear cells (PBMC) were isolated from heparinized blood
25 by Ficoll Hypague. In most cases freshly isolated PBMC were used for this assay.
In some cases also cryopreserved PBMC were used. The medium for this assay
was RPMI containing 10% human male AB serum (Sigma-Aldrich); 2 mM
Glutamine and Pen/Strep (ready-to-use mixture of antibiotic penicillin and

streptomycin (Roche Diagnostics GmbH DE); lyophilisate reconstituted in 20mi;
30 use of 2ml per 1000ml medium).

In order to get adhered to the plastic 300.000 PBMC per well were preincubated
overnight in 96 well flat bottom plates.

The next day tetanustoxoid (1T) (Chiron Behring) was added to the wells in a final

concentration of 2 to 5 pg/ml. The positive control wells (maximum



115120125 Phe Pro Leo Ala Pro Set Set Lys Ser Thr Ser Gly Gly Thr Ala Ala 130135140 Leo Gly Cys
Leo Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Set 145150155160 Trp Asn Set Gly Ala Leo Thr Ser
Gly Val His Thr Phe Pro Ala Val 165170175 Leu Gin Set Set Gly Leo Tyr Ser Leu Ser Ser Val Val Thr
Val Pro 180185190 Ser Ser Ser Leo Gly Thr Gin Thr Tyydle Cys Asn Val Asn His Lys 195200205 Pro
Set Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp 210215220 Lys Thr His Thr Cys Pro
Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly 225230235240 Pro Ser Val Phe Leo Phe Pro Pro Lys Pro Lys
Asp Thr Leo Met |[prodE280REgiseiaticp T lenBrocGitaived TRT Cyes Wl dthe atolsp viitibSdieHigG|u

260265270 Asp Pisufiiey pltsys B s T Tl &l AS BNl MahiiSRLHRIRBoTARD Ala Lys
Thr Lys Pro Arg Gly,Glu Gin 290295300 -31- Glu,Tyr Lys Cg s Val Ser

Tyr Asn Ser Thr Tyr Arg sL
Ao Lys Al Lou P18 AR R FBE e R Bt A Sy BT Al pro
Gin Val Tyr 34034bagemmnd semiel prestiver dlpgonspsaied.oblimmsayswesn Sinwi Siliceiv355360365
Thr Cys Lou Vol Lys Gly Phe Tyr Pro Ser Asp lle Ala Vol Glu Trp 370375380 Glu Ser Asn Gly Gin Pro

Gl Asn Asq Tyr LRGN £ra Praryel 2‘@%@?@%&3@%% G RE- IR B e T

Ser Lys Lou Thr Vol Asp 405410415 Lys - y S ysy erf\l}gl Met
His 420425430 GIVAIZ4% iR Aral cpaeentrpfiosod e pismbandefics arddisienabsuabaiencly Lys
450 <210> 60 <21feridd70f21@>h PRI plat3>vAtifitiatvested and incorporated 3H-thymidine was

determined in a beta-counter (Fig.6).

X Ie
10 Cross-reactivity of the OX40L antibodies with mouse OX40L

To determine the ability of the antibodies of the invention to cross-react with
murine OX40L, serial diluted antibody and control antibodies were incubated with
K562-mOX40L cells, stably expressing mOX40L. Binding to K562 WT cells and
K562-hOX40L cells, stably expressing hOX40L, was also assessed. As negative

15 control a HuMab antibody directed against Keyhole Limpet Hemocyanin (alpha-
KLH) was used. Antibody RM134L, rat anti-mOX40L (eBioscience, San Diego,
CA) was included as positive control for mOX40L expression. Antibody TAG-34,
mouse anti-hOX40L (MBL, Nagoya, Japan) was inciuded as positive control for
hOX40L expression. For detection of bound human antibodies, a fluorescein

20 (FITC)-conjugated goat anti-human IgG antibody was used. For the detection of
bound RM134L a biotinylated rabbit anti-rat IgG antibody (DAKO, Glostrup,
Denmark) was used in combination with streptavidin, conjugated with
phycoerythrin (PE) (DAKO). For detection of bound TAG-34, FITC-conjugated
rabbit anti-mouse IgG antibody was used. Calculations concerning EC50 values or

25 maximum binding at 20 pg/ml (Bmax) of the HuMabs tested were determined
using non-linear regression (sigmoidal dose-response with variable slope) using
Graphpad Prism software.

Results:

L.C.001 according to the invention was able to bind to hOX40L as indicated by an
30 ECS50 value of 5.16+2.93 pg/ml and a Bmax (MFI) value of 385.22, but not to
mOX40L or WT cells as shown by Bmax (MFI) values of 11.41 and 9.67,
respectively. Furthermore, LC.001(IgG4) according to the invention was also able



<220> <223> heavy chain of LC.001 (5228P human IgG4 mutant) <400> 60 Glu Val Gin Lou Lou Giu
Ser Gly Gly Gly Lou Val GIn Pro Gly Gly 151015 Ser Leu Arg Lou Ser Cys Ala Ala Ser Gly Phe Thr
Phe Asn Ser Tyr 202530 - 32 - Set lle lle Set Gly Ser Giy Gly Phe Thr Tyr Tyr Ala Asp Set Val 505560
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Arg Thr Thi Leo Tyr 65707580 Leo Gin Met Asn Set Leo
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Lys Asp Arg Leo Val Ala Pro Gly Thr Phe Asp Tyr
Trp Gly GIn 100105110 Gly Ala Leu Val Thr Val Set Set Ala Set Thr Lys Gly Pro Set Val 115120125
The Pro Leu Ala Pio €fsi@elyArp&S et TOXHEE GiuiBheaita Ajaatl T30 1a5146f181061y0C ygirels Val

Lys Asp Tyr Phe PreuGle,RiQ MarThyayal otel 11450. 204 201 60 ipisn, sengivdiadendy BenCly Val
His Thr Phe Pro Ala Val 16 #'? Le I%nfetﬁlﬂ% é‘%Iy Leo Tg i}gr o Ser Ser 2\% al Val Thr Val Pro
180185190 Set Set Sat 1R BT LY Mhf TP T hr o5 REBECRS E%"i BB set Asn
Thr Lys Val Asp Lyemre vhxl@ﬂilgérdx@yaorprr@mwml@gdpr&@yﬁorwmcwﬁh@dm Pro

Glu Phe Leu Gly GltBidirpetoMak 33038240 Rhiedsed ¢ iel PTowRionkxs i el asPOXudieo Met
lle Her Arg Thr 24%%}%%15 @ 3 - Vaé@d he Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys

275280285 Thr Lys Pro Arg Glu &lu & Asn Set Thr Tyr Arg Val Val Set 290295300 Val Leu Thr
Val Leo His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys 305310315320 Cys Lys Val Sec Asn Lys Gly

Leo Pro Sec Ser |[EXGmplestThr lie
Potential of OX40L HuMabs fo activate the complement system

C1lq and C3c¢ Binding ELISA

10 To determine the ability of the antibodies of the invention to induce Clq binding
and C3 activation, an ELISA plate was coated with serial diluted antibody and
control antibodies. As negative control a human IgG4 (The Binding Site,
Birmingham, England), that binds Clq very weakly, was used. Human IgG1 (The
Binding Site) and alpha-KILH (IgGl) were included as positive controls.

15 Subsequently, coated antibodies were incubated with recombinant Cig or human
pooled serum, as a source of C3. For the detection of bound C1lq, a rabbit antibody
directed against Clq (DAKO) in combination with a swine anti-rabbit IgG
antibody, conjugated with horseradish peroxidase (HRP) (DAKO) were used. For
the detection of activated C3c (generated via activation of C3), a mouse anti-

20 human C3c¢ antibody (DAKO) in combination with a rabbit anti-mouse IgG
antibody, conjugated with HRP (Jackson ImmunoResearch Laboratories, West
Grove, PA) were used. To assess differences in coating efficiencies, coated
antibodies were visualized with a goat anti-human IgG antibody, conjugated with
HRP. Calculations concerning EC50 values or maximum binding at 10 pg/ml

25 (Bmax) of the HuMabs tested were determined using non-linear regression
(sigmoidal dose-response with variable slope) using Graphpad Prism software.

Results:

LC.001 according to the invention was able to bind Clq efficiently as indicated by
an EC50 value of 2.19+042 pg/ml and a Bmax (OD405) value of 3.089.
30 Furthermore, both positive control human IgGl and anti-KILH could bind Clq
efficiently, as indicated by EC50 values of 4.17+1.08 pg/ml and 2.57+1.51 pg/ml
respectively, and Bmax (OD405) values of 2.685 and 3.306 respectively. As



325330335 Set Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Vol Tyr Thr Leo Pro 340345350 Pro Her Gin
Glu Glu Met Thr Lys Asn Gin Val Sec Leo Thr Cys Leo 355360365 Val Lys Gly Phe Tyr Pro Set Asp
lle Ala Val Glu Trp Glu Set Asn 370375380 Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leo
Asp Sec 385390395400 Asp Gly Sec Phe Phe Leo Ty_r\(;Sle_r Arg Leo Thr Vol Asp Lys Sec Arg
405410415 Trp Gin Glu Gly Asn Val Phe Sec Cys Set Val Met His Glu Ala Leo 420425430 His Asn His
Tyr Thr Gin Lys Ser Leu Set Leo Set Leo Gly Lys 435440445 <210> 61 <211> 214 <212> PRT <213>
Artificial <220> <228petitdt chainafaliC:00ihtr4hvixapn | éeGih Meétadriio 8eyPre SlesvaetblesnSer Ala

Set Val Gly 15101pHgps gl El! I BsSysibraala i@.&iﬁ@%@ac%ﬁgd%%{%%Q%i{%&}%&go Ala

in Gi Ser Leu et G
Val Pro Ser Arg PRSP SO SOrh e, s AP B Y SLDS0Y oo Gin Pro
65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Pro Tyr 859095 Thr Phe Sly Gin
Gly Thr Lys Leo Gy lﬁﬁawsth\rmérl ar%3 y%a%@%%%%g%&?&%%@t&h%@ PB&%&%&’rﬁg éf;f élip
e 120135040 LS EPRR e e G Ry S G R el o,
Ser Val Thr Glu Gi‘i‘flﬂ‘é}a%@ﬁﬁ@é&%@;éﬁmﬁrﬂfﬁ-@& Fegtsampes 1roh 1® Severpeiteed sTherhan Ser
Lys Ala Asp Tyr GligGysahtisahyiskMa By kB@ER#A03c efficiently, as indicated by ECS50 values of
5.45£0.36 pg/ml and 2.16+0.26 pg/ml respectively, and Bmax (0D405) values of
2.543 and 2.633 jrespectively. As expected, the negative control human IgG4 did
10 not deposit C3c, as shown by an OD405 Bmax value of 0.095. Moreover,
LC.0011gG4x according to the invention had lost the capacity to deposit C3c, as
shown by an OD405 Bmax value of 0.090. (Fig.8 and 9).

Example 20
Potential of OX40L HuMabs to bind to Fcy receptors I, I1a and ITb

15 IgG-induced antibody-dependent cellular cytotoxicity (ADCC) is mediated by Fey
receptors {FeyR) on effector cells. To determine the ability of the antibodies of the
invention to bind to FeyRs, IIA1.6 cells (derived by limited dilution from I1A1
cells; Jones, B., et al., J. Immunol. 136 (1986) 348-356) stably transfected with
human FeyRI, FeyRIla, FeyRIIb and wild-type cells were incubated with serial

20 diluted antibody and control antibodies. As negative controls, human JgG2 (The
Binding Site Ltd., UK), that does not bind FeyRI, and human IgG4 (The Binding
Site), that does not bind FcyRII, were used. Human 1gG1 (The Binding Site) was
included as positive control for FeyRI binding and human IgG3 (The Binding Site)
for FcyRI1 binding. Bound antibodies were detected by FACS analysis using an

25 antibody directed against human IgG conjugated with phycoerythrin (PE).
Calculations concerning EC50 values or maximum binding at 10 pg/m! (Bmax) of
the HuMab tested were determined using nonlinear regression curve fitting
{variable slope) using Graphpad Prism software.

LC.001 was able to bind to FeyRI efficiently (comparable to the control IgGl

30 antibody) as indicated by an EC50 value of 0.11£0.03 pg/mi and a Bmax (MFI)
value of 8041.54, but not to FeyRIla and FeyRIIb as shown by Bmax (MFI) values
of 25,06 and 21,18, respectively.
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Cys 210 - 35 -<210> 62 <211> 450 <212> PRT <213> Atrtificial <220> <223> heavy chain of LC.005
(human IgG1 type) <400> 62 Gin Val Gin Leu Val Glu Set Gly Gly Gly Val Val Gin Pro Gly Arg 151015
Set Leu Arg Leu Set Cys Ala Ala Set Gly Phe Thr Phe ger Asn Phe 202530 Gly Met His Trp Val Arg
Gin Ala Pro Gly Lys Giy Leu Glu Trp Val 354045 Ala Ala lle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Set
Tyr Tyr Val 505560 Lys Gly Arg Phe Thr lle Set Arg Asp Asn Set Lys Asn Thr Leu Phe 65707580 Leu
Gin Met Asn Ser LEC.A0¢ 1AM S wak dpsT letfide ah hindipg Gy '8 IR0 8&nfylaré&t goAlsE . et aBdtvEmt Trp Tyr

Arg Tyr Phe Asp Tygnlsarisie @m0l 1063 divouso wiah ThiealSelimebAlpsaed 1o lys,Cly Pro
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r

S Thy, Ser hr Ala A 135140 Leo
Gly Cys Leo Val LAASEFHIHF r%% b ﬁ@b’@?&f%@@%&%@@ 3% &"a‘ﬂ/ & Ser Her
Gly Len Tyr Her Léwdditsatay orbearvedr (Foneyd V801 88196 ¢t Het(Herd 69 .8ly RspSvTin. Tyr lle
Cys Asn Vgl Asn I't{&éﬁéasl&ﬁﬁrflﬁa@@ﬁ’rﬂx&@édﬁsﬂ%rﬁ&?{&yglﬁﬁ@ﬂ\{&%ﬂe l\g%ﬂeEzr@fLmﬁgrzggSP
Asp 210215220 Lys isqrhr. Cys Prg Rr roAla in Leo Len [ ro
Her Vol Phe Len Paﬁlea- P‘C{r%)I§ r% feg%?g@yg)A%Pg‘é’@@Lﬁﬁ/le%?%%ﬁé&’beoig% @gé] h?zg;_%?dlsn Vol
Thr Cys Vol Vol Ve wolesek & Feooebs fold sompgretutv dhe B e valis Ppaniibody Asp Gly
Vol Glu Vol His  LC.001.

Example 21
10 Potential of OX40L HuMabs to bind to FeyRITIa on NK cells

To determine the ability of the antibodies of the invention to bind to FcyRIlla
(CD16) on Natural Killer (NK) cells, Peripheral Blood Mononuclear Cells
(PBMCs) were isolated and incubated with 20 pg/ml of HuMab antibody and
control antibodies in the presence or absence of 20 pg/ml of a blocking mouse

15 antibody to FeyRIIa (anti-CD16, clone 3G8, RDI, Flanders, NJ), to verify binding
via FcyRIla. As negative controls, human IgG2 and IgG4 (The Binding Site), that
do not bind FeyRIlla, were used. Human IgG1 and IgG3 (The Binding Site) were
included as positive controls for FeyR1lla binding. Bound antibodies on NK cells
were detected by FACS analysis using a PE-labeled mouse anti-human CD36 (NK-

20 cell surface marker) antibody (BD Biosciences Pharmingen, San Diego, CA) in
combination with a FITC-labeled goat F(ab), anti-human IgG (Fc) antibody
(Protos immunoresearch, Burlingame, CA). Maximum binding at 20 pg/ml (Bmax)
of the HuMab tested was determined.

LC.001 was able to bind to FcyRIlla efficiently (comparable to the control IgG1
25 antibody) as indicated by a Bmax (MFI) value of 641.37. Addition of a blocking
antibody against FeyRl1Ila abolished binding of L.C.001 to NK cells (Bmax (MFI)
value of 194.61 compared to background staining of 145.38). LC.001 IgG4x did
not bind to FcyRlila and behaved comparable to the control IgG4 antibody, with a
Bmax (MFI) value of 170.52, resulting in a Bmax of LC.001 IgG4x which is about
30 only 10% of Bmax of LC.001. Addition of a blocking antibody against FcyRIIla
had no effect on LC.001 IgG4x binding (Bmax (MFI) value of 174.26) (Fig.11).



275280285 Asn Ala Lys Thr Lys Pro Arg Gin Glu Gin Tyr Asn Ser Thr Tyr Arg 290295300 Vol Vol Ser
Vol Len Thr Vol Leu His GIn Asp Trp Len Asn Gly Lys 305310315320 Glu Tyr Lys Cys Lys Vol Ser
Asn Lys Ala Len Pro Ala Pro lle Glu 325330335 Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Mg Glu Pro
Gin Vol Tyr 340345350 Len Pro Pro Ser Arg Asp Gin Lgg Thr Lys Asn Gin Vol Ser Len 355360365 Thr
Cys Len Vol Lys Gly Phe Tyr Pro Her Asp lle Ala Vol Gin Trp 370375380 -37 - Leu Asp Her Asp Gly
Her Phe Phe Leu Tyr Her Lys Leu Thr Vol Asp 405410415 Lys Her Arg Trp Gin Gin Gly Asn Vol Phe
Her Cys Her Vol Mexaaiple 2025430 Giu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Her

Pro 435440445 Gly gy 40hMab- HOX S, and2Vlab PR G-34 binding to HUVEC (primary

human umbilical vein endothelial cells / PromoCell)

Endothelial cells were described to express hOX40L (Kotani, A., et al., Immuno).

5 Lett. 84 (2002) 1-7). Human umbilical vein endothelial cells (HUVEC) naturally
express hOX40L and therefore could be used as “endothelial cell model”. Aim of
this assay was to determine the fate of hOX40L on HUVEC cells after binding to
antibodies TAG-34 and LC.001.

HUVEC were thawed and expanded in ECG-M media plus 2% FCS for 4 days. in
10 T175-flasks (Sarstedt). The cells were plated into 24-well plates (10.000 cells/well).

After 3 days the media was changed to ECG-M + 0.5 % FCS. Addition of antibody
(<KLH> (antibody against Keyhole Limpet Hemocyanin), TAG-34 or LC.001 for
induction of down-modulation) at 10 pug/ml and incubation for 2,5 h or 24 h.
Restaining of the HUVEC cells with TAG-34 or LC.001. FACS-staining with
15 secondary antibody against murine 1gG, labelled with Alexa488 (=<m>) or against
human IgG, labelled with Alexa488 (= <h>) each 10 ug/ml. FACS-measurement

was done in FACS-scan (Becton Dickinson) and mean fluorescence intensity
(MFT) was calculated.

The <KLH> antibody was used as unspecific, negative control.

20 Table 7 shows that addition of 1.C.001 does not result in down-modulation of
OX40L expression on HUVEC celis neither after 2,5 nor after 24 h (compare line 4
with line 5 and 6). However addition of TAG 34 shows a strong (about 3-fold)
down-modulation of hOX40L. on HUVEC cells after 2,5 h as well as after 24 h
(compare line 10 with line 11 and 12).

25 Antibodies according to the invention in a concentration of 10 pwg/ml do not induce
downregulation of OX40L expression on HUVEC cells.



<212> PAT <213> Artificial <220> <223> heavy chain of LC.005 (L234A, L235A human
IgG1 mutant) <400> 63 Gin Val GIn Leu Vol Glu Her Gly Gly Gly Vol Vol Gin

-64 -
Table 7
Mab used for Mab used secondary Mab MFI

downmodulation | for staining for FACS

25h 24 h
1. media control | - <h> 5.17 5.39
2. media control | LC.001 <h> 28.52 24.99
3. <KLH> - <h> 4.76 4.74
4. <KLH> LC.001 <h> 31.44 23.07
5. LC.001 - <h> ' 36.52 30.78
6. L.C.0601 LC.001 <h> 38.58 38.69
7. media-control | - <m> 3.66 3.18
8. media-control | TAG-34 <m> 31.81 25.32
9. <KLH> - <m> 3.68 3.43
10, <KLH> TAG-34 <m> 30.79 31.58
11. TAG-34 - <m> 9.44 7.39
12. TAG34 TAG-34 <m> 8.97 14.89

le 23
5 Western Blot analysis of TAG34, LC.001 and 1.C.005

40 and 100 ng hOx40L-His (R&D Systems, with a theoretical size of 28-34 kDa)
and the molecular weight marker Magik Mark XP (Invitrogen; 20, 30, 40, 50, 60,
80, 100, 120, 220 kDa) were prepared for gel-electrophoresis. Therefore x ul
Protein, 2.5 ul NuPage LDS (lithium salt of dodecyl sulfate) Sample Buffer (4x), 1

10 ul NuPage Reducing Agent (10x), and H,0 ad 10 ul were put together and
denatured for 10 min. at 70°C. After that the samples were loaded onto a NuPage
gel (Novex; 10% Bis-Tris) and run for 1 h at 150V in 1x MOPS Running Buffer
(Novex).

The gel was blotted by a Semi-Dry-Blot onto a PVDF Membrane (Millipore;
15 activation of the membrane by 5 min. incubation in methanol and 10 min
incubation in 1x transfer buffer) using 1x NuPage Transfer Buffer (1x buffer, 0.1%
Antioxidance, 10% methanol) for 1 h / 50 mA in a semi dry chamber. The
membrane was blocked in 1x PBS / 5% milk / 0,5% Tween under shaking for 1h at



ProGly Arg15 10 15 Her Leu Arg Leu Her Cys Ala Ala Her Gly Phe Thr Phe Her Asn Phe 202530
Gly Met His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Vol 354045 Ala Ala lle Trp Tyr Asp Gly
His Asp Lys Tyr Tyr Her Tyr Tyr Vol 505560 Lys Gly Arg Phe Thr lle Her Arg Asp Asn Her Lys Asn Thr
Leu Phe 65707580 Leu Gin Met Asn Her Leu Arg Ala Glgt Asp Thr Ala Vol Tyr Tyr Cys 859095 Ala Arg
Asp Her Her Her Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly GIn 100105110 -38- Phe Pro Leu Ala Pro Ser
Set Lys Ser Thr Ser Gly Gly Thr Ala Ala 130135140 Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser 148150165186 pridnSep@B)vad divtdd/ i85 dx@BS/All Hisnilhr/ Pk R owkkan )V al
165170175 Len Gigyget satiitaen hyergitiey Het Set Val Val Thr Val Pro 180185190 Set Ser Ser
Len Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His Lys 195200205 Pro Set Asn Thr Lys Val Asp Lys Lys
Val Gin Pro Lys Set Cys Asp 210215220 Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly
Gly 225230235240r8Her Val Prierlél-Phe)Pre rrgllxamns pi4 mdp Thr Leu Met lle 245250255 Ser
Arg Thr Pro Gin Val.Thoo€ys Vall MahiMal#sp)Yahier His Gin 260265270 Asp Pro Gin Val Lys Phe Asn

Trp Tyr VaISAsp GL¥ A/@{,’ gin Val 1%3&??%8}%%@54@

The membrane was washed 3x for 10 Min in 1xPBS/0.5%Tween. The secondary
antibody (sAB) was diluted in 1x PBS / 1% milk / 0.5 % Tween, added and
incubated for 1.5 h at RT. For LC.001 and LC.005 polyclonal antibody against

10 human IgG (Pierce) in a 1:10000 dilution was used as sAB; for TAG34 polyclonal
antibody against mouse IgG from the Lumi-Light Western Blotting Kit (Roche) in
a 1:400 dilution was used as sAB. The membrane was washed 2x for 30 min with
1x PBS/0.5 % Tween. For detection the Lumi-Light Western Blotting Kit (Roche)
according manufacturer’s instruction was used. The results from the western blot

15 were shown in Figure 12. LC.001 is able to detect (dodecyl sulfate) denatured
OX40L whereas 1.C.005 and TAG34 do not bind to denatured OX40L.
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435440445 Lys <210> 67 <211> 449 <212> PRT <213> Artificial <220> <223> heavy chain LC.060
(L234A, L235A human IgG1 mutant) <400> 67 Gin Val Gin Len Len Gin Ser Gly Gly Gly Len Val Gin
Pro Gly Gly 151015 Ser Len Arg Len Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 202530 Ala
Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Len Gin Fgp Val 354045 Ser Len lle Ser Gly Ser Gly Gly
Len Thr Lys Tyr Ala Asp Ser Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Arg Thr Len
Tyr 65707580 Len Gin Met Asn Ser Len Arg Ala Gin Asp Thr Ala Val Tyr Tyr Cys 859095 -46 - Thr
Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Prd’&tint§ilaimes 115120125 Pro Leu Ala Pro Ser Ser Lys
Ser Thr Set Gly Gly Thr Ala Ala Leu 130135140 Gly Cys Leo Val Lys Asp Tyr Phe Pro Gin Pro Val Thr

Val Ser Trp 14515015516 nSer.Gly Ala L S A is ThnR. 0 \Y 0
165170175 Gin Sét 35}4‘6?‘1@6%@%{;@%1%?3 s@gr@gr fé@%‘fs\% %gY lp%bl e?%toﬁ%rig%l‘fg%r Ser Leu
Gly Thr Gin Thr Tyr lle"@§RPEbF9a] Fein-rhargeiesierd 38 Suti 6% \aaae Aoy (haiy SPREFISs Lys Val
Glu Pro Lys Ser Cys ASPpRy<? S021 B220HIHISTRE G S FQoIPrdi Gy ProdATdDRBoEREAIdIAIa Gly Gly
T Pro Gl val Thr Gy Ve A Y S e D et vl g bhe Aon Trh
r Pro Glu Val Thr al Ser u ro Glu Val Lys Phe Asn Trp
Tyr Val Asp Gly Val Gm H@ggfé;g%ﬁé%@gﬁ so‘éfaﬁsﬁé/ﬁgé?%gi?g Glu Gin Gin Tyr Asn Ser Thr

Tyr Arg Val 290295300




Val Ser Val Leu Thr Val Len His Gin Asp Trp Leo Asn Gly Lys Glu 305310315320 -47 - Thr lle Ser
Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr 340345350 Leu Pro Pro Ser Arg Asp Glu Leu Thr
Lys Asn Gin Val Ser Leu Thr 355360365 Cys Lou Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
Glu 370375380 Ser Asn Gly Gin Pro Glu Asn Asn Tyr7Lys Thr Thr Pro Pro Val Lou 385390395400 Asp
Ser Asp Gly Ser Phe Phe Lou Tyr Ser Lys Lou Thr Val Asp Lys 405410415 Ser Arg Trp Gin GIn Gly

Asn Val Phe Ser.Cys,Ser Val Met His Glu 420425430 Al His,A IS TheGi er Lou
Ser Leu Ser Pro%lﬁﬁS‘ﬁ@fgﬂ% E%%%%ﬁ%g}%} :1i$ %A%é%g&@%é%}%1%?&%%%& 3@8% <223>
heavy chain of LC.066){82218 Rridutrathig @i hediart)np430s 6 8aGibIv at Gim kombwatGlud ehGly Gly

Gly Lou Val Gin Pro Gly,Gly 5101 r Lou A er Ser Tyr
202530 - 48 - Ser Li‘%}géﬁégr‘%l‘& %@(%ﬁ)gﬁ/ﬂ%éeu%ﬁﬁcrff@i%@lﬁl?&%@é&%ﬁ%@?ﬁ@sﬁeIy Arg
Phe Thr lle Ser Arg Aspdibn Sewvl phaing Itwtle donyri6 5207880 LG MINEY:Asn Ser Leu Arg Ala Glu
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Lys Asp lle Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly Gin Gly

100105110 Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe 115120125 Pro Leu Ala
Pro Cys Ser Arg Ber THreSentbldBeacThrding Afa tlein 30185a40iGiyedym | 8wy did yibpdYyr Phe

Pro Glu Pro Val Thr V| 365 P k& 30 taaiO 0naR S AbANMAR 84 HY ARG N MRLERRRE Phe Pro

Ala Val Leu
SEQ ID NO:1 and the heavy chain variable domain defined by SEQ ID
NO:17 or 20.
10

4. The antibody according to any one of claims 1 to 3, characterized in that the
antibody comprises a kappa light chain constant region as defined by SEQ 1D

NO:13 or the light chain constant region of SEQ ID NO:61, 65 or 69.
15 5. An antibody according to claims 1 to 4, comprising as y heavy chain SEQ 1D

NO:58 and as kappa light chain SEQ [D NO:61.



165170175 Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 180185190 Ser Ser Leu
Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro 195200205 Ser Asn Thr Lys Val Asp Lys Arg Val
Glu Ser Lys Tyr Gly Pro Pro 210215220 Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser
Val Phe 225230235240 Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro 245250255
- 49 - GIn Phe Asn Trp Tyr Val Asp Giy Val Giu Val Hi¢ Asn Ala Lys Thr 275280285 Lys Pro Arg Glu
Glu Gin Phe Asn Ser Thr Tyr Arg Val Val Ser Val 290295300 Leu Thr Val Leu His Gin Asp Trp Leu
Asn Gly Lys Glu Tyr Lys Cys 305310315320 Lys Vol Ser Asn Lys Gly Leu Pro Ser Ser lle Giu Lys Thr
lle Ser 325330335 Lys Ala Lys Giy Gin Pro Arg Glu Pro Gin Vol Tyr Thr Lcu Pro Pro 340345350 Ser
Gin Glu Glu Met Thr Lys Aso Gin Val Ser Leu Thr Cys Leu Vol 355360365 Lys Gly Phe Tyr Pro Ser
Asp lle Ala Vol &lu TAheantibednaerariny 0378380 GimafradEiedantharit iy byt thefro Pro Vol
Leu Asp Ser Asp 3853R0R0RHBR KW $er -Fhe fhe Leu Tyr Ser Arg Leu Thr Vol Asp Lys Ser Arg Trp
405410415 Gin Glu Gly Asn Val Phe Ser Cys Ser Vol Met His Glu Ala Leu His 420425430 Asn His Tyr
Thr Gin%.ys Ser_Leu Ser Leu Ser Leu Gly Lys 435440445 <210> 69 <211> 213 <212> PAT <213>
ArtificialP<220> £2233 iy RREbRiN sreuding 156laim lle BardcteriTed GirtBetRrafitodetikeu Set Ala
Ser Val Gly 151015 Abjmérig dathitharleciun@ysdsxrg Ala Ser Gin Gly lle Ser Ser Ala 202530

8. The antibody according to claim 1 characterized in that the antibody 1s a Fab,
F(ab’}; or a single-chain fragment.

9. The antibody according to any of claims 1 to 8, wherein the antibody binds 1o
10 OX40L with a Kp value of less than 10 M.

10. The antibody according to claim 9, wherein the Kp range is between 10 " 1o
10° M.

11. The antibody according to any one of claims 1 to 10, characterized in that it

shows in an ELISA assay inhibition by blocking the interaction of

15 immobilized OX401. with soluble OX40 at a coating concentration of 0.5
pg/ml OX40L with an IC50 value in the range of 1 nM — 4 nM.

12. A method for the preparation of an antibody molecule of any one of claims 1 to
11 comprising culturing a host cell comprising nucleic acid encoding an
antibody according to any one of claims 1 to 11 under conditions that allow

20 synthesis of said antibody molecule and recovering said antibody molecule
from said culture.

13. A composition comprising an antibody molecule of any one of claims 1 to 11.



Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle 354045 Tyr Asp Val Ser Ser Leu Glu
.Ser Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu
Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Phe Asn Ser Tyr Trp Thr 859095 Phe Gly
Gin Gly Thr Lys Val Glu lle Lys Arg Thr Val Ala Ala Pii3 100105110 Ser Val Phe lle Phe Pro Pro Ser
Asp Glu Gin Leu Lys Ser Gly Thr 115120125 Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg

Glu Ala Lys 130;135 0 Val Gin Trp Lys Val Asp.Asn Ala Leu Gip Ser Gly.Asn Ser Gin Glu..
45150155160 Sar VAFTHEHAS SRRy oAt Tf oGPt Sl Sep TEBERSS Thr Leu
Thr Leu Ser Lys Ala ApiPgsi@im.Lys His Lys Val Tyr Ala 180185190 Cys Giu Val Thr His Gin Gly Len
Ser Ser Pro Val Thr Lys Ser Phe 195200205 Asn Arg Gly Gin Cys 210

15. A pharmaceutical composition comprising an antibody of any one of claims 1

to 1land at least one pharmaceutically acceptable excipient.
5 16, An antibody as defined in claims I to 11 for use in therapy.
17.  The use of an antibody as defined in any of claims 1 to 11 for the preparation

of a medicament for the prophylaxis and treatment of inflammatory

disorders.



