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WO 2006/029879 PCTIEP2005/009968 Anti-OX40L Antibodies This
invention relates generally to anti-OX40L antibodies and, in particular, to

&ﬁt&&)&%ﬁ%&)& antibodies that do not bind complement factor CE,I IEP2005/009965
0 armaceuacal compositions and uses thereof. Preferably, these™

antibodies are human or 5 humanized 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 HJL\Gkipiecies suipan leukemic cells 10
(immortalization of these T-cells by generation of an autokrine loop with
0OX40). OX40L and antibodies against are mentioned e.g. in WO
95/1bE 78V e 9s TSN ety 99/ 350X BAumiPoRicsetn: ipNEtrylaggto
(1984)-8932E400bokhing rduaA deetad . hill oo BRSO T 2951 1 29BRg rimageafical
A., &hRboskiddP aMe G IB83HEI96) BLRSBIIIhddaergidaties) aRt Blunkn or
Im unokl%? (4901) 6669-6677; Lane, P., J. Exp. Med. 191 15 (2000)
01-208; lI%/Taliiett, ., and Barclay, A.N., Immunol. Today 12 (1991)
220-223; Mallett, S., et al., EMBO J. 9 (1990) 1063-1068; Ndhlovu, L.C.,
et dlnmammiaed] (6% (200ro08233990is GBI, T, atighted. Pl riord
15964991 3&38-384% RogersDRR., Bfaebnlmmdnitn 1 ={200d)445e455in
Sttumfarﬁnta%}? §§££:Q%%%Mlﬁgmb{!}2/é?%.é??%{é%%TGDf%k ﬁn%ﬁ?iﬁﬂi?ﬁil’ f52-
e roentero 5 " ashi,.Y.,etal.,
U T, BB S o Eh o oot FURER G sahe
(206mmerrelEsiorayitier. Tastsdursearzinn of whAtinpinmisep 258 OX40).
(200467 42t AMaabesge Dt aet alenNatete el b6e92/(2698)WE31/89915;
Weinoetgy 1 £349;, Budt,, ISRMinall Bl 16 (1898)3471-480; Miatabarget al,,
PR AL B ke
B0 S gLlokar o V28 A 30 b} 2ot A
Hur?&RD XU 610 Mdlfigahdrfst Paran/Skabmrenasdpdeich bty
expMsbed HneactiyABT DA+ AR B8 erdbihtvel IOXAQ Bl itsliganadol.
leads 1o goeostinsylatory signakier ¥, callActvalion:n8K4840046) 3838-3848;
integactionis,descrined 10,5 idpRctional sianal (YAISWIWAYBO Yoxp.
et aﬁ%‘?r r’nliri?ﬁneglg'i%%l 19;153{3%%8(%(9%# Kofartﬂf Al etal. gngtg’]}%l%?ﬁx;
84 Y311 PR RSP S XUBROXa6L TnePathon L adhedio Bt 141>
activakebathiall 18 ehdbtNélidl ¢81I29M ihfiatratsnd akagws, Ns oxdelne. J-
onhCkansiRedprqukassed-382; Taylor, L., and Schwarz, H., J. Immunol. Meth. 255
(2001) 67-72; Weinberg, A.D., et al., Nature Medicine 2 (1996) 183-189; Weinberg,
A.D., et al., Semin. Immunol. 10 (1998) 471-480; Weinberg, A.D., Trends Immunol.
23 (2002) 102-109; Wu, T., et al., Transplant. Proc. 33 (2001} 217-218; Higgins,
LM, et al., }. Immunol. 162 (1999} 486-493; and Yoshioka, T., et al, Eur. ].
Immunol. 30 (2000) 2815-2823. Human OX40L is the ligand for human OX40
(CD134) which is transiently expressed on activated CD4+ T cells. Engagement of

OX40 by its ligand leads to a costimulatory signal for T cell activation.
- OX40/OX40L interaction is described to create a bidirectional signal {Matsumura,
Y., et al,, J. Immunol. 163 (1999) 3007-3011; Kotani, A., et al., Immunol. Lett. 84
(2002) 1-7). Further OX40/OX40L interaction mediate adhesion of activated T-cell
to endothelial cells in inflammatory tissues. As OX40L is only transiently expressed
on activated B cells, DC and endothelial cells, antibodies to OX40L should
selectively block T cell activation and endothelial cell adhesion during an



on activated B cells, DC and endothelial cells, antibodies to OX40L should
selectively block T cell activation and endothelial cell adhesion during an
-2- inflammatory response but leave unactivated, peripheral T cells
unaffected. Yoshioka, A., et al. (Eur. J. Immunol. 30 (2000) 2815-2823)
demonstrated the therapeutic potential of a neutralizing anti-mOX40L
mAb in a mouse model for rheumatofd arthritis. Administration of it
dramatically ameliorated the disease severity. This antibody showed
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sudatélaphigensldflines of human lymphocytes bearing a human T-cell
leukemia virus type-1 (HTLV-1). TAG-34 antibody is commercially available
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Tanaka, Y., et al, Int. J. Cancer 36, {1985) 549-555; Tozawa, H., et al,, Int. J. Cancer
41 (1988) 231-238; and Miura, S., et al, Mol. Cell. Biol. 11 (1991} 1313-1325
describe mouse monodional antibodies named TARM-34 and TAG-34 that react
with surface antigens of lines of human lymphocytes bearing a human T-cell
Jeukemia virus type-I (HTLV-I). TAG-34 antibody is commercially available from
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 Clq and/or human Py

receptor on NK cells.

In a first aspect, there is provided an antibody, characterized in that said antibedy binds
OX40L, contains a Fe part derived from human origin, does not bind complement factor Clg,

is an antibody of human subclass IgG4 and contains mutation S228P.



origin and does not bind human complement factor Clg and/or human Fey
receptor on NK cells. In. a. first aspect, there is provided an antibody,
characterized in that said antibody binds OX40L, contains a Fc part
derived from human origin, does not bind complement factor C1q, is an
antibody of human subclass IgG4 and contains mutation S228P. -3- The
disclosure further relates to an antibotly, preferably a monoclonal antibody
characterized in that said antibody contains a Fc part from human origin,
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- The antibody according to the disclosure is preferably characterized by comprising a
variable heavy chain and a variable light chain, characterized in that the variable
heavy chain comprises CDR1, CDR2 and CDR3 characterized in that CDR3 of the
heavy chain is selected from SEQ ID NOs: 33-38 and CDR3 of the light chain is
selected from SEQ ID NOs: 51-57. It is especially preferred that the variable heavy
chain comprises CDR1 selected from SEQ 1D NOQs: 21-25, CDR2 selected from SEQ
1D NOs: 26-32 and CDR3 selected from SEQ 1D NOs: 33-38 and the variable light
chain comprises CDR1 selected from SEQ ID NOs: 39-44, CDR2 selected from SEQ
1D NOs: 45-50 and CDR3 selected from SEQ ID NOs: 51-57.

All CDRs are selected 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



chain comprises CDRI selected from SEQ ID NOs: 39-44, CDR2 selected
from SEQ ID NOs: 45-50 and CDR3 selected from SEQ ID NOs: 51-57.
All CDRs are selected 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 4~ LC.00I with the heavy chain
CDRs of LC 001 LC. 059 or LC.063. CDRs on each chain are separated
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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;
i} thelight chain variable domain defined by amino acid sequence SEQ ID NO:1
and the heavy chain variable domain defined by SEQ ID NO:20;

or an OX40L-binding fragment thereof.

The antibody according to the disclosure is preferably characterized in that said
antibody comprises a variable region independently selected from the group

" consisting of

a)  the light chain (Vy) variable domain defined by amino acid sequence SEQ 1D
NO:1 and the heavy chain (Vy) variable domain defined by SEQ ID NO:2;

b) thelight chain variable domain defined by amino acid sequence SEQ ID NO:3
and the heavy chain variable domain defined by SEQ ID NO:4;

¢}  thelight chain variable domain defined by amino acid sequence SEQ 1D NO:5
and the heavy chain variable domain defined by SEQ ID NO:6;



NO:1 and the heavy chain (VH) variable domain defined by SEQ ID NO:2;
b) the light chain variable domain defined by amino acid sequence SEQ
ID NO:3 and the heavy chain variable domain defined by SEQ ID NO:4;
c) the light chain variable domain defined by amino acid sequence SEQ ID
NO:5 and the heavy chain variable domain defined by SEQ ID NO:6; -5-
d) the light chain variable domain defimed by amino acid sequence SEQ
ID NO:7 and the heavy chain variable domain defined by SEQ ID NO:8; e)
the,light chain variable domai ] ' [ .
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characterized in that the human heavy chain variable region comprises

an amine,agi eDes.ihdependantly selected from the group
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cha;r;la/%iable domain defined by SEQ ID NO:2, 17 or 20.

The antibody according to the disclosure is preferably characterized in that the
human heavy chain varfable region comprises an amino acid sequence
independently selected from the group consisting of SEQ 1D NO: 2, 4, 6, 8, 10, 12,
17, 19 and 20.

The CIR regions of the heavy and light chains are shown in SEQ ID NO: 21-38 and.
39-57.

The antibody according to the disclosure is preferably characterized in that the
antibody comprises the light chain variable domain defined by amino acid sequence
SEQ ID NO:1 and the heavy chain variable domain defined by SEQ 1D NO:2, 17 or
20.

The antibody according to the disclosure is preferably characterized in that the
human heavy chain constant region comprises an amino acid sequence
independently selected from the group consisting of SEQ ID NO: 14 and 15 or the
heavy chain constant region of SEQ ID NO:58.



The antibody according to the disclosure is preferably characterized in
that the human heavy chain constant region comprises an amino acid
sequence independently selected from the group consisting of SEQ ID
NO: 14 and 15 or the heavy chain constant region of SEQ ID NO:58. -6-
The antibody according to the disclosyre is preferably characterized in
that the antibody comprises a K-light chain constant region of SEQ ID
NO: 13 or the light chain constant region of SEQ ID NO:61, 65 or 69.
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The antibody according to the disclosure preferably inhibits the interaction of

OX40L with OX40 in an ELISA using immobilized OX40L (preferably biotinylated
OX40L immobilized on a streptavidine surface) at a coating concentration of 0.5
pg/ml with an 1C50 value of no more than 4 nM. More preferred the 1C50 value is
in the range of 1 to 4 nM.

The antibody according to the disclosure is preferably characterized in that non-
binding of the antibody to complement factor Clg refers to an ELISA assay
measurement wherein the maximal binding {Bmax) of the antibody at a
concentration of 10 pg/ml to Clg is 30% or lower, preferably 20% or lower
compared to Bmax of antibody LC.001.



-7- Preferably the antibody does not bind to human FcyRI, FcyRIIA and/or
PcyRIIIA. Especially preferred, the antibody does not bind to human Fcy
receptor on NK effector cells. The antibody according to the disclosure is
preferably characterized in that non- binding of the antibody to Fcy
receptor on NK cells refers to assay wherein the maximal binding (Bmax)
of the antibody at a concentration ofZ0 pg/rnl to NK cells is 20% or lower,
preferably 10% or lower compared to Bmax of antibody LC.001. The
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The antibody according to the disclosure is preferably characterized in that it does

not activate complement factor C3.

The antibody according to the disclosure is preferably characterized by being of
human subclass IgG4. In a further preferred embodiment of the disclosure, the
antiBody is characterized by being of any IgG class, preferably being 1gG1 or 1gG4,
containing at least one mutation in B233, 1234, 1235, G236, D270, N297, E318,
K320, K322, A327, A330, P331 and/or P329 (numbering according to EU index).
Especially preferred are the IgGl mutations PVA236, 1234A/L235A and/or
GLPS5331 as well as the IgG4 mutation L235E. It is further preferred that the
antibody of 1gG4 subclass contains the mutation S228P or the mutation S228F and
L235E {Angal, S., et al,, Mol. Immunol. 30 (1993) 105-108).

The antibody according to the disclosure therefore is preferably an antibody of
human subclass igGl, containing one or more mutation{s) from PVAZ36,
GLPS5331 and/or L234A/L235A (numbering according to EU index).



Preferably the antibody according to the disclosure is characterized by
binding to OX40L, being of 1gG | 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 ID NO:63
and as kappa light chain SEQ ID NO:85 or c) y heavy chain SEQ ID
NO:67 and as kappa light chain SEQ ID NO:69. Preferably the antibody .
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chain SEQ ID NO:64 and as kappa light chain SEQ ID NO:65 or c)y

hegg% oM 68 @saisappag dight chain SEQ ID NO:69. The
g”t' Odyga éﬂ%&%ﬁ&fﬂ%@@%&aﬁ&m ?{@@M‘Eﬂ%ﬁggﬁf'@@@ébm it

0€S no e m oto
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elicit antlmédwmégﬁ&%m%7%ﬁﬂﬁw GebreRyiriid

therefore comprises anti-OX40L antibodies or single heavy or Ilght chains
Chg@%@ﬂﬁ%&%&@@ﬁy@@@&ﬁﬂd&@&ifﬁgmscmﬁé&lﬁiedam iRongeidigG4
S g TS A WBIEH SOTPUSER D ERAR P30 UL

Fc %\sﬁw&%‘%m T RUman uman 1gG4 Fc, either unmodified
froffhuman orlgln or modified by the above mentioned mutations. The
disclosure therefore also comprises antibodies, preferably monoclonal

antik géggygp@@&@[mtmﬂw&aiﬁpamﬂWES bind OX40L, contains a
Fe par 19 ﬁﬁ%déb Q04 iy ﬁf@@&%ry@@ﬁm@%@r Clg

andfor human F Cy rec NK cells in t or
of Riman @lvgf}ﬂﬂh:fﬁﬁm ﬁ’?no%%% el er%ﬁ))nxég)
mutdtionsy h@avmm&mweb{ﬁeﬁ%wfbaal@@ B”ri@}é‘é“a?ﬁ LRiNS:63

preferably monoclonal antibodies, characterized in that said antibodies
binel£a Qs Q(!EQrE@r%Q@ atu e X4 Qb dratlyesiesadiat) in @at it does

antlbod‘g{ concenfratégg_ IOO(ﬂzgt ﬁ&&%@q%&mds to the same OX4OL
polyﬁepl e eplPope epitope to which the

~ The antibody according to the disclosure is preferably characterized in that it does

not elicit antibody-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 Fc part or any type of Fc part,
preferably human IgGl Fc or human 1gG4 Fc, either unmodified from human

origin or modified by the above mentioned mutations.

The disclosure‘therefore also comprises antibodies, preferably monoclonal
antibodies, characterized in that said antibodies bind OX40L, contains a Fc part
from human origin and do not bind human complement factor Clq and/or hurman
Fey receptor on NK cells, by being of human igG4 type or of human IgG1 or
human 1gG4 both modified by the above mentioned mutations.



monoclonal antibody LC.001 binds. The antibodies comprise no Fc part or
any type of Fc part, preferably human IgG1 or human IgG4, either
wild-type or modified by the above mentioned mutations. The antibodies
according to the disclosure have new and inventive properties causing a
benefit for a patient in the need of a therapy with antibodies against
OX40L, especially for a patient sufferifig from inflammatory disorders,
especially from rheumatoid arthritis, allergic asthma, and GvHD in

trangplantal m@%&&@&&mw@aﬁém@ Jék@raﬁ%kmmgpl 4
(2004)h420 431). A further ?2&%1% ClO%JXEdE gucI%c atC|d d
mot&t @@ﬁé&ﬁ{ﬁb‘%ﬁe‘ém. chairi Bra ature
doXudthéneoPiestondiie tantae @%@@mqwawaré%mmmw
th%@@hﬁutﬁeth@wmIg;&iﬁﬁbn&éakp)tﬁ;@r & $irglpithiaintéraghidntthe
gﬁ&*ﬁ%?%mﬁ)% N BB? a%oquﬁ%&ﬁgwnqgm@mpﬂae&uﬁ{ewpe
acid, ofecul geogiing o fhe disdosure, Afuher cobadimer ol 1y
disQTSUPE s PAFRLR E AP RER frizing the vactor accordlngt R it &Y
A f@hﬂ"@oém@mmﬁt“@#‘ﬁﬁ’é’%ﬁsclosure is a. method for the preparation of
an antibody according to the disclosure comprising culturing the host cell -
acoprdingiosthediselaswenvnpdecondilions-that allewnsyshesistet said
anthodymoleeule AR, [2RRXP 0 AIN AR RAIPCHIR EAMSAN agains

ulfive, R futher emb c?d?mento %‘? e disclosure |sa SI'[I8 I
preféfdbly ssnsraiinintet BEdFYr ¢ aaﬁgg?ﬂ? CBiApEY Wp § ThefsBERPLY
acchrdinthtorthpidistlosiselltgidnsshsesond %b&mrrém&%\ﬂa éaﬂaa s0

phaspasfwiical eampesitvy dampnising e00anlmdyias defined above
and at least one pharmaceutically acceptable excipient. A further

embodment of e disclosrs b2 i e feciment ol it
nee & racterize the

Yy administerin a |e ta
theraﬁéxmawkéﬁbemaaﬁbémﬁ%mﬁ arftib&a Br&rﬁﬁ% ffgrding to the

discissiasereA further embodiment of the disclosure is the use of an
antibody according to the disclosure for therapy, preferably for the

treatment of inflammatory di as Sy especially.for, the treat nd/or

3 GRS and

prevEer?t% erfe%emr’né? 5¥‘ar§1 %éie astﬂlrlrﬁr)gh an eiRne SR e
single-chain fragment.

A further embodiment of the disclosure is a vector comprising the nucleic acid

molecule according to the disclosure.

A further embodiment of 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 an

antibody according to the disclosure comprising culturing the host cell according to

the disclosure under conditions that allow synthesis of said antibody molecule and

recovering said antibody molecule from said culture.

A further embodiment of the disclosure is a composition, preferably a

pharmaceutical or a diagnostic composition of the antibody according to the

disclosure.



GvHD (graft versus host disease). In a third aspect, there is provided an
antibody as defined above for use in therapy. In a fourth aspect, there is
provided the use of an antibody as defined above for the preparation of a
medicament for the prophylaxis and/or treatment of inflammatory
disorders, preferably for the treatmenigpf rheumatoid arthritis, asthma and
GvHD. 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
orla hestood|rerssbrthiery o pheyidistiosbrenPattiifé dDwssHptionoptiseg an
INvanban, The-tern aExd0hd satassdo-ahpa diditembrateppiBiteiRcipient.
belonging to the TNF- ligand family. Further names are ACT-4 receptor,
CD134L, gp3é1 r TNFf4 H%!mi:\n. It has a mo ecular Wei%lt of ?4 KDa and
is StEPEE T BRSER T The Beeesd o Rumber B23A T RE A8
"ORerg" otrEr o rsadedtnd DY AR IBIESIRS Ao Patisstaaherspeutically
Meffirarespoateist bekongind todhéiidlie tecaptosfamily. Further names
are ACT- 4, OX40L receptor, CD134 antigen, ACT35 antigen,

TNR4 Human. It has a. molecular weight of 50 kDa and is stored in

S PSE AR hE e Ib o (B3t AR I "By
endBARTHEIE fraaparisieratin biha tssuaY cpiefaraBRomBiesenal
anttspdialyifoel deingdoand ehbdiorplieritation oftbte matibodidyiiy@sthma and
20Q6/A2987 3 Réxstififde0B0)9968 -11 antibody fragments, human
antibodies, chimeric antibodies, humanized antibodies and genetically

engineered antibodies (variant or mutant antib Qli?%) as Iop as th
chglr“a%gélﬁsﬁ%p 5?86%&%15 %:(?Efrlogrge ing %‘%%d?ﬁ%%%oﬁ are re a?%gs .m%lemp}'
Especially preferred are human or humanized monoclonal antibodies,

especially as 5 recombinant human antibodies. The terms ','monﬁ%clonal

antiBGdy B ATRSHo LGP ARRIBBER Eoiso¥ifB ™ Heod¥en HEREth e '8 H°
prepattiatrooa A titwstise Aol lés prepBitgils ardir serimephepadiaomatory
Thettenerc hiraeribantbodyrerefers 46 dmonaattondhamnt berbhy.candiFidify

a 10 variable region, i.e., binding region, from one source or species and
at least a portion of a constant region derived from a different source or

SPe@ies s UIB6diment 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 "OX40L" refers to a type II membrane protein belonging to the TNE-
ligand family.  Purther names are ACT-4 receptor, CD134L, gp34 or
TNF4_Human. It has a molecular weight of 34 KDa and is stored in SwissProt with
the accession number P23510.

The term "OX40” confers to the receptor which binds to OX40L. 1t is a type |
membrane protein belonging to the TNF receptor family. Further names are ACT-
4, OX40L receptor, CD134 antigen, ACT35 antigen, TNR4_Human. It has a
molecular weight of 50 kDa and is stored in SwissProt with the accession number
P43489.

The term "antibody” encompasses the various forms of antibodies, preferably
monoclonal antibodies including but not being limited to whole antibodies,
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prepared by recombinant DNA techniques. Chimeric antibodies
comprising a murine variable region and a human constant region are
preferred. Other preferred forms of "chimeric antibodies" encompassed
g thespresont invention are those in 15 which the constantregiprrdvascsoss
been modified or changed from that of the original antibody to generate
the properties according to the inventipn, especially in regard to Ciq
binding and/or Fc receptor (FcR) binding. Such chimeric antibodies are
also referred to as "class-switched antibodies.” Chimerjc antibodies are
theBroaaE r&ﬁ%%fe%%’é‘dﬁrﬁ?ﬂbﬂ%‘éfob‘ﬁﬁ@‘éﬁ’é% SSWFpilgm&“ﬁRﬂﬂ?m‘bOd‘“
segmbgsctirabding 2o i muihodieb (Mamvetriabia reyiendbadi D asAong as the
segmensecodiRgdras unagiabuincCcanstamdagiansieVMathndd. fakspecially
proglieing.chimena Antibadiag, uplye conyeiinng! Jeaamrinant hifand
gene tragsfectt on technigues are well known in the art. See, e.g.,

MOTHSEN &L PEIAT BHSC NSt Acad. Sci. USA 81 (1984) 6851-6855; US
Patent Nos. 5,202,238 and 5,204,244. 25 The term "humanized antibody"
refaliseteiantibodiesiimalhickbthiy frarmework @ral "sothplimentanitsion” as used
detRLpiRiRErEeqIPRS pf v heessnedifige i comprisadhe.&RR afid
an &@Irrp%@gglgbulin of different specificity as compared to that of the
parent ?mmunoglobulin. In a preferred embodiment, a murine CDR is
grafted into the framework region of a human antibody to prepare the
"hufhentzed asftibsdy. 28008dE, ecfrsRiechmaneclpnabreatibaghtipenpsping a
(19G8)-8R3r3ddh aind, Nawdegoesid, Sioet @le Nakdeeos lbdd88m) 66812240 .4
Parficilas, PrefereshCRRS A GRRORELO 086 B RIRSEN PG RERYENCSSy

recognizing the antigens n aboye for chimeric and hifunctional . .
S B e 2 B O riing
preSBRtIAYETHRIASEC BB RUTHIB R IRRE FEELR VS G HAS: fRsy preferred

additiomadll "WEn20061020879 PCTERS005/000966sentl i vaudifiedehose in
chaggied frenuthaihef iR 0 HainrkARMbadyte.0ana RN BODSTHiRSoriginal
accoringiQ ?n'&X%’IﬂQ%@S&&ﬁS&?J&defE@@I GO G RIRCING ANR(An FGyara
_recethEg [ é}:r(a: blnglng c:h %ete;rm Ft].ﬂ ?Qd?.ntlgoc < ?‘n%’elflisgg H:)%ﬁé?&&% also
inteNdet R AUE AR ARt EOTReR %rtgavn% A AR T
derreéaromn Btrskps geihRdenifstirogiohmir sauifatiesa i ipadmoduct of
antibpdiesdreimwelkogvinlin theestate afthesiag (VAN Dijkedvhénisanchuading
de Wim_iﬁ'lﬂg]&uh@w{ri@m r}emnaima @%@ﬁ@@t&ﬁ@ iHMUﬁ@giobulin
antlpoondskggt% IOaﬁISS%%lBEquIC S%H&HQQ ?ﬁ%@ﬁcaﬂm)%l 14@?&0@%%)wentional
recombinant DNA and gene transfection techniques are well known in the art. See,
e.g., Morrison, S.L., et al,, Proc. Natl. Acad. Sci. USA 81 (1984) 6851-6855; US

Patent Nos. 5,202,238 and 5,204,244,

The term "humanized antibody" refers to antibodies in which the framework or
"complementarity determining regions” {CDR} have been modified to comprise the
CDR of an immunoglobulin of different specificity as compared to that of the
pafent immunoglobulin. In a preferred embodiment, a murine CDR is grafted into
the framework region of a human antibody to prepare the "humanized antibody."
See, e.g., Riechmann, L., et al., Nature 332 (1988) 323-327; and Neuberger, M.S., et
al., Nature 314 {1985) 268-270. Particularly preferred CDRs correspond to those
representing sequences recognizing the antigens noted above for chimeric and
bifunctional antibodies. Other forms of "humanized antibodies” encompassed by

the present invention are those in which the constant region has been additionally
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that are capable, upon immunization, of producing a full repertoire or a
selection of 10 human antibodies in the absence of endogenous
immunoglobulin production. Transfer of the human germ-line
Worptadgietulin gene array in such germ-line mutant mice Ryil/EPSGHE#99968
the production of human antibodies upon antigen challenge (see, e.g.,
Jakobovits, A., et al., Proc. Nat3. Acagh Sci. USA 90 (1993) 2551- 2555;
Jakobovits A., et al., Nature 362 (1993) 255-258; Bruggemann, M., et al.,
Year munol. 7 {1993).33- Huma antl odies can also,be
profiatl B ﬁhaﬂéed( }ggﬂ%?béf%s IBBALHBU 14 TSRS W pespictie
J. re/r@prém tzziae(wglzf)lcasfspgssﬂmarkgandm @iabmﬁuman#fm Fpgeceptor
(19t pBhe®y). The techniques of Cole et al. and Boerner et al. are also
available for the preparation of human monoclonal antibodies (Cole et al.,

clonal Antibodies.an Cancer hera Y. Ala

e e Bk S R
memm%d‘ﬁfeaéﬁﬁmé% aﬁ’i’d‘%afﬁ%@&%n‘l’i‘ffb‘ﬁ s SRRordiHgR teerm  line
invéntiomeglebtdimseinaman Svibodyhdwdisediserdinkaisencortiprigets sfiche
antipogiasnDyRian Arenaedifirdimths fonstant EEIOITHRGERRIAE 108! ) 368-
pr%rf'%ma%mzﬁeghan'mm m%ﬁ;aa@'m'mnsrgeeg@cr%ﬁnsi@(@@dme
and or FcR bi fln@q 'bgfj )ﬁ ‘class 2 SWI euc an e or mu tlton 0
Fc Paf& s Ir%8‘m By ERg I ‘&Efﬁgéﬂ‘ ’ﬁ?aﬁ 115 GR2g s of
the H%ﬁtl@ﬂ‘ééﬁﬁ?ﬁrlgbé%éhﬁéﬁnaf waﬁ%ﬁnaﬁnﬁaaﬁ@@a@amgt Ogpttion.
whi€tuiifee 86 GkglameorgbieRliSedn humglvlawtio gelie sirane ichardcterizeline
by & high s8 e&ti/viﬂy@miornhuma}ﬂc@%&% \6F Fpuse i3 doldigen
'OW% é%d' e%?emo‘}';ﬁé%t?g ns,k”é?”l t% “i?arh% 4plk)and done #&g%sp

30 uns§r¥ Ific binding to 0 a concentration o

SuchEnties e ﬁgﬂéfmwaé%%?&r\# APt GLHEEATh Mo Hotbirtd"
Clolamehiopl FERISPAE t8rif 1 rébumbinatibhdisiastarditoobly vrad ussddihareiae
is intepdettaieelitiegdhtisman antibddida ihraGale ModEmR e, 22X presses] -
cregggdhggﬁgo@ecgpy r?%m%nﬁﬁ%@@?@%i%b aAbthdies dselgied
ah ? cell S h asea ava {a&HP I O;eWOt20%06 %?nSn monoclonal
JE) Bg ke %m an anima p mousé’)é thatis fransgenic

PC

for mﬁaﬁaﬁl?ﬁ{ﬁ%ﬂﬁsmbbwmﬁéﬁ&é%ﬁfﬁﬂ%ﬁ@ﬁ&%ﬁﬁ%&%%ﬂ@% 158, .
recimbifdint exdréssionrvEctet thnsfdotediimo HOEdeBESHOh As already
recofshinasd fsnaaimant bediesdhaieyarabielianeeadsians MgipRsnidA the

reagLanaed S tiedPCAMRIaaN-BYIRE anHBAdes At GBS0 WAGh are
modified in the constant region to generate the properties according to the
invention, especially in regard to Clq binding and/or FcR binding, e.g. by “class
switching” i.e. change or mutation of F¢ parts (e.g. from IgGl to IgG4 and/or
1gG1/1gG4 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 human OX40L) and do not show
unspecific binding to TNFet or CD40L up to a concentration of 500 nM. Such
antibodies are useful for generation of antibodies which do not bind Clq and/or
EcR,

The term "recombinant human antibody”, as used herein, is intended to include all
human antibodies that are prepared, expressed, created or isolated by recombinant
means, such as antibodies isolated from a host cell such as a NSO or CHO cell or
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5 invention have been subjected to in vivo somatic hypermutation. Thus,
the amino acid sequences of the VH and VL regions of the recombinant
antibodies are sequences that, while derived from and related to human
germainesvtd and VL sequences, may not naturally exist witkintipeoos/009968
human antibody germ line repertoire in vivo. 10 The "variable region”
(variable region of a light chain (VL), viariable region of a heavy chain
(VH)) as used herein denotes each of the pair of light and heavy chains
which is involved directly in blndlng the antibody to the antigen. The
dorfiaiRe B RNEhISE: BURPHFE TG AndarRessncdRaHTRAE ARSIk B sarst
strustangiantiee aghreseraiimgomprisasfaur frpmeworkEtR) regibosdvinose
sequaneas aeNeahhinsaISeEdnabhlesieaOyathitee ahy peivanekigons

regigns” OLAMRISREN il delINRORAIRN SnRER). Ihe Ayl

reglonsa Opt n-sheet con 0rmat|0n an ma) 00 S
B frmin

confEeHRPHE OREH MO HRG (PenTHE é‘tﬁﬁ?‘ir’i‘&féﬂ“‘é
theircifireeteinsensibizd Stilictode By th@qﬁan@émkw@ymmaahénf&ﬁ#ws are
togeéh@mwthtiﬁbe GhR s fromd theathet elaiaithe inntigegdinding Bibadha'L

20 aniipadys haavianddight chain ARR 3 Eeaiens RiawaR iy g epertoire

important role in the binding specificity/affinity of the antibodies according
to the Mvention and therefore prowde a further object of the invention.

The terms "hypervariable region” or "antigen-binding portion of an

antibbelyanihien reged” Hereirblefegitm theaahgintochwi f¥5idesablaregion of a
antibady whisham)respeasibien 2erdoroniigeTBinging Tigkt hypeRamyialiens
regl&ﬂicﬁp EE‘E’ﬂ%%?e@ﬁm&%‘ﬂgﬁ%ﬁﬂg‘%ﬁefﬁ%%% tBQﬁ{boJi%ng%Htafﬂé/ domains of

determining regions" or ewor " regqions are those

variSBaEso R Eféarvfhgﬁ% Vpé 5?”“& eﬁ’é?éloﬁtr?égf ead gch
hereiprtesinsunmriterefore, rangetkantiheuaioahahoss saumisbdye widely
comyprisafeamdinrectedtemirtuscdhth gemaind e RtgCDBR {oFR2p@DbRSy tarity

FR31LRRRi3020E RHRGDRR 60RAHERAIN A §pPAIRRdDY 036 Mnation
frame\é\I%k %Blino aCIPS E() s%loanll}/e'cngfb%! nghq?[}/)(uglgaﬂﬂé%ﬁs 1 each

region whic Contralgutes tto antl DR and FR reglons

are HétBrin ‘é’cﬁ‘rﬂfnﬁ“ﬁﬁ SRR SN B RABSTE ieions and
Seq@em@g@hﬁrmrfb@ﬂmimmd@mathmeﬂ@sﬁ din iz BndingsitinThe
Senviesh Natieaal ingtiigtesiafHeakh, (Bethe site, Mr(LOB)y MiGbrtant role in
200@49%9@&8?@1&%?3@%&99&6& 1T hEite TP RGEIG AR B SHRIR IGnd

aCIdLQng,! o%g lprdvu%e a%ethc]eﬂ) I}Q‘t‘:tl%{l %g?rgf%gégn

The terms "hypervanab]e region" or "antigen-binding portion of an antibody" when
used herein refer to the amino acid residues of an antibody which are 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, CDRI, 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 region which contributes most to antigen
binding. CDR and FR regions are determined according to the standard definition
of Kabat et al., Sequences of Proteins of Immunological Interest, 5th ed., Public
Health Service, National Institutes of Health, Bethesda, MD {1991).
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include DNA molecules and RNA molecules. A nucleic acid molecule may
be single-stranded or double-stranded, but preferably is double-stranded
DNA. Nucleic acid is "operably linked" when it is placed into a functional
valatienahypd with another nucleic acid sequence. For exanpiegR2bba/demess
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 the sequence; or a
ribOSSTHEBINAHSIFSiRsHS oharalsly Afkerrals et J S8 qRASHRe i Infenfied to
positiduizd BN Astiol éadititatedirdNgl atiolec Benerablys topesiabiydlnkde ' may be

megRgidhathrd BNA SaeeRses hring: irkedyaseieantigtonsdansain the
case of a secretory leader, contiguous and in reading frame. However,

enhancers do nof, have to be contjguous. Lj nklng is accomplishe .

igatlBFsis EBFEnET TR ENEh e SR atng (LS fHatenshi
synthetienstihenaeideticreiddsgrsrs or firkerarapkeuS¥irfor 5 atreeﬁwﬁéé or
withcepiverisahalipigetisidy Askaded hateiforthe dyprpssians icelpriceld as a
'mepr@?gte&leléh%IBA;%c@s%ey%qhmE@&fé@mgsﬁm @eﬂffébﬁu@ha promoter or

deSI Ez?ﬁ!:%ps InCIU ?gﬁ”ﬁ’ a Co xs E;eeuword%itt ecs asg};[scn 10n of the
tran orme(fcgﬁrs FICIID prim PJ} and C ultures erlved

theﬁéﬁi&ﬁ%ﬁﬁéﬁtﬁ@@%%ﬁﬂ%%m&% dindito f redipgysqpence i it i
understeoddhanatbgactjeny traasation ecprediselyndebtidaiked Divwarschwe Hie
duerim adelipenate Kina askest Rt INIRAIORS a A rianh progesiia tratchayaetder,
SamsJ&Fg}f&tgn 2Rl bﬂ?'(}%ﬁﬁlg&%%&y aﬁm@sﬂe&ﬁ%&@r&h@@rwnwe to be

transfor. gﬂ? elncu ed 3 qlstlnct teS| natlonts arte wgtended
will RIS Py ORI PP o LR P A G e REnIgal peicoR &5

direBth intes ﬁauﬁgt&ﬁrﬁnﬁﬁewﬂéﬂawi@%ﬁh@*@ﬁ? Bﬁﬁ%&ﬁl@ﬁ'ﬁi&ﬁbﬁﬁe used in
effestarrflanctioitd. Depanding onctihe. amino acid sequence of the constant
region of their heavy chains, antibodies or immunoglobulins are divided in

the Rlasseé hgrein,glaiel %r‘gc%apd 'QIM"%E!? ?Eé’er%!mdo f‘éﬁl?%‘ﬁﬂﬂ?ey g?e used

further divided into subclasses |soty

IgGH I FEARPRHITYAZTHE HEERY" Eﬂaﬂﬁt&%ﬁsfaﬁlﬁ%kg%H§Wa?ﬁa?%es§8n‘?ﬁOﬁs‘S
the 3o aifferenttelazsés ofnrmedgidisulinsiare cafepran®y ysulirgticell and
respatiivelyichihel dntibbclie svabcordiggrtoftheliaventiber afeupraferalblyioflso
IgGJM@@ma;B@ @m@@‘g &9@959@& &%}%C;@wnam@mmscﬁﬁmmue to
prefg F%) g&%ert%ﬁ%’%u an 0”%2 an%%g?eraﬁ)g all.ot u%';:tlon

parts 0 e human constant /8%5 g‘é 3986
or biological activity as screened or m the origimally transforme cell are included.

Where distinct designations are intended, it will be clear from the context.

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, IgG and IgM, and several
of these may be further divided into subclasses (isotypes), e.g. 1gGl, 1gG2, 1gG3,
and 1gG4, 1gAl and 1gA2. The heavy chain constant regions that correspond to the
different classes of immunoglobulins are called w, €, v, and p, respectively. The
antibodies according to the invention are preferably of IgG type.

The antibodies according to the invention contain as Fc part, preferably a Fc part

derived from human origin and preferably all other parts of the human constant
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-15 regions. The Fc part of an antibody is directly involved in complement
activation, Clq binding, C3 activation and Fc receptor binding. While the
influence of an antibody on the complement system is dependent on

VE@AMif et aitions, binding to Clq is caused by defined bindihy/STt85hRo1es

Fc part. Such binding sites are known 5 in the state of the art and
described e.g. by Lukas, T.J., et al.,-Jld3mmunol. 127 (1981) 2555-2560;
Brunhouse, R., and Cebra, J.J., Mol. Immunol. 16 (1979) 907-917;

B”rég;‘?mP*ﬁxe %Eg%ta “é%”%g g%%é}%% f%ﬁﬁv?&‘ﬂ!ﬁﬁlﬁ&@@mﬂﬁa%@&

Immunol &j; munol. 164
(266‘@) Dp9ISEn i8 4%4&%9@&“ Feofogpptyr Pafimﬁs )“‘fz fepoA 85An
Moratitredi orethsl coneplpmmu ooy 8E0dsy BTDcet n gt

A orethal 99 ditorg. Snmlisgo
Suchdinding stes ateed BindiR@4ids 285 {12 70, N, IE3diBg K82 ArdiaR%m
P3§&ﬁéwa%3%%%h@wm?r%9cﬁsg@é@ ﬂexéwnd%%a@f Kﬁﬁaﬁme@?h%n

0 ass i sua

actg\)?% éﬁ%{b? Binding ing a%d acﬁvatlig vgﬁgre&las fvgg%ot g%cnt%\‘ézttgw
the%?ﬁ‘bl%nﬁ%%teﬂ?t% RB¢ 6#&&%@%&%0@8{%&%&& €3 ehalq dviol.
uséddchinerain IR 2@ 957 Wart dérived, fEdin turhan lorigimelndicddeeinbd178-
bingh bwiman..campiensent factor&loranddor human En@seseptanon Ni al,
Ce'h%mgsﬁﬁ%g 34 Foest yhichyis s&'ﬁf@%pﬁ& Ofsaéaumn %rmmo
he_subclass’lgG4 or a Fc arto a hum antl gry‘? d[ class |

ﬁmhﬁgwo? ENCEN SRR o
actrvaﬁanm/@f KePebirttitglayddmibadiesow edeipe Mdelectednd e
parhoiinshoioeplésnameserivasdnk Qowhi tditea sl aitisaom anberdefiged
on Ha%@a&mt&ﬁ@mﬁmggygzﬁn@m&%f@f&saelx&metl%@twé@%
uma gc E) des emallﬁgwe red trrll’erfrom hu nI Gflbsugg@sgh

e YR e

pre era |n ereg IOﬂ ora

mufaf@aqu%erﬁé?f%fa*ﬂm{ﬂnbmag&ﬁ |§§§Pm%w6ré$a?réidwé5rﬂéba?f§
cormpiidingelibeny Rpettaihadonstamnidgidinsfsbtostedahogtther relianst of a
shayumin 2R JB NOtht4airihst S oL, ingbrded TGS BRIED N RB&0in6aich a
SEQ RN Wilh s adonsik-23d A and: h&@’éﬁsaﬁgﬁa%@etaeuge@wme
mut tlon ZAZBIEP or mu.gatlggg S228P aQQmL%S tgr Qtl|n%/aerrt1115|5(ﬂ:)nan 4
referseto ah an %%cfy‘f E144) nc}i)s XAGL ARd does ot b|n ¢ dom Tt

factifiesd, andreobase dapir, fsaasretbrribaritodirrambbi Eh%f*‘%’a“ is 2
invéntion, thegeantbddigsdeinopefiaitetheitbenplene it depenglent subclass,

Cytqiﬁxéﬁéaxy(ﬁ‘a%t)eanﬁi/&e anikadyiepandensicetular CysoriekynARE).
ggfﬁﬁlé( 'ﬂﬁmanttge%%&a@r@ff&seigzs{ﬂem,tmn: kipds.Q%40brSaptaibsy

rt derived from
a% constant reg(l)ons selected from the regions shown in SEQ 1D NO: 14 and 15

or included in SEQ ID NO:58, 59, 60, SEQ ID NO: 14 with mutations L234A and
L235A or SEQ 1D NO:15 with mutation S228P or mutations $228P and L235E.

The present invention refers to an antibody that binds OX40L and does not bind
complement factor Clq, and/ or Fc receptor. In a preferred embodiment of the
invention, these antibodies do not elicit the complement dependent cytotoxicity
(CDC) and/or antibody-dependent cellular cytotoxicity (ADCC). Preferably, this
antibody is characterized in that it binds OX40L, contains a Fc part derived from
human origin and does not bind complement factor Clq. More preferably, this

antibody is a human or humanized monoclonal antibody.
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human origin and does not bind complement factor Clg. More preferably,
this antibody is a human or humanized monoclonal antibody. WO
2006/029879 PCTIEP2005/009968 -16 The effector functions mediated
WothedRespaat of the antibody Fc region refer to effector furietionszancssss
operate after the binding of an antibody to an antigen (these functions
involve the activation of the complemerst-cascade and/or cell activation by
a Fc receptor). 5 The function of the complement cascade can be

ass t CHSO a red cells sens tg |th anti-re 7
cell%aﬁntl ﬂ |es (énr‘v’e%fajsg% F dér %tt%Pt§§tf51a tete cIa s fegr to

patﬁéfréw §Bfﬂi‘r‘?ﬁslﬁhﬁh@?ﬁﬁl"§sﬁ§e“r‘ll?é %mwéf%éwhpﬁégd@aa@&a%éthese
50%uottieesredded stdataivatitesahth CHdohlgnitnT heAde @iMBOr ndibastinesion
the pglierhatiye@nd the terminal pathways. The procedure is similar
except that rabbit 10 red cells are used. The alternative pathway is
activated upon addition of test serum. Clq and two fi*gn e proteases, Clr

and G HHARINS RS IR Tthersde EuhisaTte StipheRsay Sheep
depmdd@ﬂﬁ espotiidiv D) phitvil ap tiredirstividte athéfé@ﬁh;ﬁmmmzrum to
caseagiactfidinesctd pitieastbsdtnglacidesdjstgGherohendndleeue kded
:ngal g&é;t@,g &e %@E@ﬁ@&m%@gﬁsﬁ &%a@ﬁe%he@ﬁsymzféasfes%ﬁe
mmuno escripe mmuno

(196 fé&vsﬁ%@h LA SR TR EORp NG AR A oo

resiRiesis raesaB 7he E}éﬁﬁ@tﬁmvéaamvéﬁfméﬁn@ﬂm%aﬂn Bifﬁttéﬁmm
A.R., and Winter, G. (Nature 332 (1988) 738-740), using site directed

mutaggnarisiieneied fialekly3 18  LyeB20 arErhyadl2dapmtheibinding st
site é&%&a&'@%#&'&%ﬁiﬂe%ﬁt hé’?é%%@&&%%é%z(%%&% G ”ﬂbﬁctwate
binding of Clg was confi ability of a short synthetic ﬁil

oo A LR SR T e DB o A (e
corﬁmléﬁw@mfdéweﬁ%ﬁpémw@wm@méf%d@&s@@r@x%N Ther.
expiessingharfianseitdowtiebal wel) DY, ihecaibkbd oiiohboonding. &2 (1885) 161-
inventioRnn (e RFRSeREE-elic MINSMEN .LiN6 isimeaaurediprefesatiy Ly,
th;%g msét Of ARoRR QL%%’EP Ssﬁngc]éi’”}?ﬂ 92‘9&"%"? ‘%’JS "t’&htu s 33§

anti o&%accoraln tomhe Invention In t resence of com ement

celld B hfefefAbh ribeils %ﬂﬁwéamgﬁ%e@ﬁ& EPRtRIdhet Lgﬁﬁbld’aw Yand
induersdaysherof faobiofimpretofthelargbt wdirhiduddhicentitabiondilzo 322
po/redsiihe invenrtbisdiayefouqothatdefidhed propertibsinf die antiloedieisetic

aCC%@i’JH@e%HFﬁA&WQ@?J&@MQQ igmgii{'tg)m%ent mediated lysis.

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 treatment of
OX40L expressing human endothelial cells with an antibody according to the
invention in the presence of complement. The cells are preferably labeled with
calcein. CDC is found if the antibody induces lysis of 20% or more of the target
cells at a concentration of 30 pg/ml. The inventors have found that for the
properties of the antibodies according to the invention reduced binding to the
complement factor Clg in an ELISA assay is essential. In such an assay in principle
an ELISA plate is coated with concentration ranges of the antibody, to which
purified human Clq or human serum is added. Clq binding is detected by an
antibody directed against Clq followed by a peroxidase-labeled conjugate.
Detection of binding (maximal binding Bmax) is measured as optical density at 405
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. 30 complement factor Clqg in an ELISA assay is essential. In such an

assay in principle an ELISA plate is coated with concentration ranges of
the antibody, to which purified human Clg or human serum is added. Clq
windmgameetected by an antibody directed against Clq fol | ®EaE»p&/009968
peroxidase-labeled conjugate. Detection of binding (maximal binding
Bmax) is measured as optical densityjgt-405 WO 2006/029879
PCT/EP2005/009968 - 17 nm (OD405) for peroxidase substrate ABTS(r)

(2,2"-azi ethylbenzthiazaoline-6-sulfonate (6 cor ly the

preSéht n?\?g%%%l)] rrs to%ﬁoﬁ%tﬁgodys %ﬁg?é%terfz?é’éﬁﬁ th é %%ﬁs"dt?tdlﬁbﬁ’ i
of tﬁéﬁbﬁméuwb%ﬁwm&mem feldtdccondinghe lBapT§ReR BMeBlios Ackessbyan
meastisetyediandasieiedtiretmaxisnsthibiidngf DhBmisb)dyf tCleptopdumantibaedy
ggg@tﬁlﬁ&é& ftaest{tttem@mttaage@qﬁt@tg?m%&fi Jéﬁloegé]tnl @k tfhﬁ;arltttti%q}/d@g

%.,0r law max 0 ed with anti refera %

low rmﬁl ?9%%% rererred h%ctcgrné}é]ﬁttgqu%gg%? Péttot re(:?r?\t/én onfo{0
sho#éoal f@‘dheéause%t/afna?f’/bpedmﬁreﬂtéwwefees ik Eftté%ééé?ﬂl

Theadsaylisipérfghned.in 10 the same manner as the Clg assay. In such
an assay in principle an ELISA plate is coated with concentration ranges

of the, antRedY, e WRIGRPYMANEE ma&aﬂgetq m@ﬁb&qwsm@te&med
by an antlbod}g dire ted ag |nst 3 oIIOVﬁj ﬁ%ﬁ xidase-.labe
' 9

con?ﬁ‘ij%t‘t%o‘b‘é SRR BBl (R %) I AREE 8&“’3‘1 in
opticHl eéwgwwn@sthﬁﬂksBstes)lfbmbmea@e%maté thﬁiétf) plate is
Accordinghyti bahe presentinyenticher ef@its dy,an ahithdaynchanactesizéded.
in they m@utg nsda@a&tdtt@,eaa%lﬁ%wal%m@tegns&td@@t%@éa isfenseioxsuch.
an ELIeA 9%?% JUeasrement wherel n%h%m %dm (Bm XQLER
to the an ibo é t a concentration Oll %.8 cfg f

Bmaﬁtﬁﬂhﬂtm&aﬂ%w &?é?éPéb@?]s%fS%ﬂt%%ewbéH% éfr?n ACCOfdmgh’
"antibodienependentcetistarteyiotanibivg (ADaa iz el fimdtomombdidtes) of
by kkereostipioy hirdingianehteiers:talysier of QX 4OneX IS siny targeireakat

by %mt@a@m&@m&%%m&emms%m RegsRageof effediararlls of
AD |s me S red rab treat ent.of I atio OL
q #{3 anp g tse %ggg antlb cfa (? B@t’ TE eraﬁp)é‘d/'c or

expres’éﬁtg 8ry roi efis” expre55| g réco mbinant
hum@WepX40L) with an 25 antlbody according to the invention in the
presence of effector cells such as freshly isolated PBMC (peripheral

bloorhmaaenucless<BllsyengenifiediaffectorgelisitionnDCC)” is a function
mediated by Fc 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 OX401 expressing
erythroid cells (e.g. K562 cells expressing recombinant human OX40L) with an
antibody according to the invention in the presence of effector cells such as freshly
isolated PBMC (peripheral blood mononuclear cells) or purified effector cells from
buffy coats, like monocytes or NK (natural killer) cells. Target cells are labeled with
'Cr and subsequently incubated with the antibodies. The labeled cells are
incubated with effector cells and the supernatant is analyzed for released *'Cr.
Controls include the incubation of the target endothelial cells with effector cells but
without the antibody. The capacity of the antibodies to induce the initial steps
mediating ADCC was investigated by measuring their binding to Fcy receptors
expressing cells, such as cells, recombinantly expressing FcyRl and/or FeyRIIA or
NK cells (expressing essentially FcyRIIA). Preferably binding to FcyR on NK cells is

measured.
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buffy coats, like monocytes or NK (natural killer) cells. Target cells are
labeled with 51Cr and subsequently incubated with the antibodies. The
labeled cells are incubated with effector cells and the supernatant is
woalyaaddom released 51Cr. 30 Controls include the incubatiareafrtivesisoo9ss
target endothelial cells with effector cells but without the antibody. The
capacity of the antibodies to induce thginitial steps mediating ADCC was
investigated by measuring their binding to Fey receptors expressing cells,
such as cells, recombinantly expressing FcyRI and/or FC7RIIA or NK cells

(exPrassSpiyeRisginrereyRingtiom et baReBinah e ey RAsHoue brdc
is B&gimeasurechtiWi@y200b/02 98 ¢ptHE THERR0GHMD0S 68ecidBed ek captar

binglipg, gffe GRrHeNstiPRRGaN bR, MFRAIBIGH HY m&qgef@qﬂeru@mhﬁo@%uhn
reg{’” Lhanantibedy vath Fg receptors ]‘f |§§&1 WQ'PJ%%@%‘?%&L%‘Z 066l

surrace recgptors on hematop0|et|c C C receptor el ong to

imrRaRSEFan IR MaEprRsih i AN RGBS S ABH S Yﬁﬁse%‘?éifé“b%’tﬂ"ﬁén
remoeviabofahtibediplevdegts pathogers byllshageiedtasid shintaueponding
conpiexgls, atddheblysis abenddoeyiiemadidtedatious tthgr Qellaiay. tatged
A R e R YR
o e Y e S S S et ekl B
theﬁ%ﬁv@évﬁwefmf%mﬁ@g@%ﬂ«ﬁé&?ﬁé&ﬁ% r@ééﬁf‘o?é, FepRyend ep on.
antitzoehies diedefeisedetordsd-eyR ifoRdglchs FécRpfo Kigﬁ,aIsPFcaRlanﬁev
SO OpRthdIesepson inding: s degcrbhed: alg i inRaveiethodN.4 ang4§izeta; de
J.P g2y Fét "D U@ L %4%%9%5) A%f‘% Qﬁpﬁbd%éss&tr B etal, Ann.

Immunomet 5-34; de Haas, M., et al., J. Lab.
126%5‘[’@9‘?75@6 2y Zﬁ’ﬁ @essner LE., et al., Ann. Hematol 76 (1998)
231-248. 15 Cross-linking of receptors for the Fc domain of IgG antibodies

(FeyR)siripgens af widpteadi bty dldftedtardunetigyis indhudiieg (HaaRjpoyigsis
antipady Q%@@ngfe@?f&%kulafnemipmwd@@ dyeleaseoat 'n;ﬂﬁméﬁ?tf@!yendem

mecge ar (ﬁ ch] ys-, m lf'lgigasgorp?n%x Cil'lela roarncelg%’]%r}es,ggﬁ!a‘t\;gp as immune
anti uction’1n humans, three classes o have been

chaFﬁB%@’ﬁiéEaWﬁ?&ﬁ%éegzﬁat‘%ﬁé?’t@ﬁéﬁ)’fﬁﬂﬂ@ﬁibﬁ‘éﬁféﬂ%“lsg&“iﬁﬁtﬂa*’ses
higreBFinfpanddsnaspregsdeednvhidcrophages, monocytes, neutrophils
and eosinophils. Modification in IgG of at least one of E233-G236, P238,

D265, IN%%L(’&%%Z)%QJ? 3295 duce g@dmgltgigh 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
FcyRI. TgG2 residues at positions 233-236, substituted into IgG1 and IgG4,
reduced binding to FcyRI by 103-fold and eliminated the human monocyte
response to antibody-sensitized red blood cells (Armour, K.L., et al.. Eur. J.
Immunol. 29 (1999) 2613-2624).

- FeyRII (CD32) binds complexed IgG with medium to low affinity and is widely
expressed. These receptors can be divided into two important types, FcyRIIA
and FeyRI1IB. FcyRIIA 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 sappress further immunoglobulin production and  isotype

switching to say for example the IgE cdlass. On macrophages, FcyRiIB acts to
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FcyRI. 1gG2 residues at positions 233-236, substituted into IgGl and 1gG4,
reduced binding to FcyRI by 103-fold and eliminated the human monocyte
25 response to antibody-sensitized red blood cells (Armour, K.L., et al..

By 2d06imgvainol. 29 (1999) 2613-2624). FcyRIl (CD32) binda eaipikex@eoss
IgG with medium to low affinity and is widely expressed. These receptors
can be divided into two important typesq FCYRIIA and FcyRIIB. FcyRIIA is
found on many cells involved in killing (e.g. 30 macrophages, monocytes,
neutrophils) and seems able to activate the killing process. FciRIIB

seems {5 PBRESIY irFinhioRenejsb dassel HRdkIsfolindeetimpeiiiand mast
macropkbgds anthon magthellisantbeasinapiiso®nBiestsdlsebrosgto IgE

funfﬁ%&ﬁﬁg&@fﬁﬁ&%@@&ﬂﬂ@@!ﬁ@w&9 IRsLEHOR-ANthISOTYRRY e.g. for
switchi or e the r% Cc

acts to% g%?ﬁz%@?%%?fﬁp 08’386? E}% inni ei/:go%%'t%)Bs?sz” 29
as medit zﬁc@?ﬁ?ﬂnéﬁ‘%ésmophlls and mast ceIIs the b form
may help to suppress actlvatlon of these cells through IgE binding to its

separa r FcyRIIA is.found 19G

o e R A Bt “Né § %{%ﬁ Haps
D270, GoBElIADfpurdon MK Fils macrerhyirth rerroBI A RE@GAmInocytes
mediunaitd Towelkffindynadc texisiy as BmRktiBes higklyRHbeisefbumdrentiihils.
cells, magcraRhagesneasNgRNIS andusAneg. MeReoxtes: snd [Faselseant233-

mediates, &D%SFB%%)“L&%?W@/ PPEESA OB IRUNSPNIIS) s ReduGE o3,

binding_t0 F¢ ‘yé?IIIA IS ?% for mutation of at least one of E233°10
G236, P3%8 5988 X247 A3 49, D270, 9295, A327, S239, E269,

E293 Y296, V303, A327, K338 and D376. Mapping of the blndlng sites

St ?&l for.E ]rnece to&émﬁ‘&%@g&? mercta.%Qg ot BQ\%” n 108eq
method)s)?rc)) measuring gto Fc RIIA aré _describe

ShigRIE2ROL, SE“PaF“&‘B‘éeﬁ‘Pé‘S( bﬂf@@ginséﬁadlfg %ésﬁhﬂfﬁcﬁa@é Hop
whedesgdnheréineldef8rlio aetivBfion T ¢2¥Ptorsd chélb4cterized by the
presence of a cytoplasmatic ITAM sequence associated with the receptor
(Seeﬁlg @%vetqie LM epetiel Balland, s /h@.% Rfeverlmm%qbaL%AZQ&&m
275- 2 Ia]g tors are Fcy I RCIR|I FCyRIl
cterize Te3ence ofa ]as ? \%uence S50 Ba ith the
anti bOdleS accor ?EO %F]e nventl pr er are UCGCF nain
to Fég,csgggp(ﬁffseg avetch, J.V., and Bolland, § Annu Rev. Immunol. 19 (200
275-290). Such receptors are FcyRl, PcyRIIA and FcyRHIA. The antibodies
according to the invention preferably show a reduced binding to Fcy receptors,
preferably to FeyllIA. Preferably the term “no binding of FcyR” means that in an
antibody concentration of 10pg/ml the binding of an antibody according to the

invention to NK cells is 10% or less of the binding found for antibody LC.001.

While 1gG4 shows reduced FcR binding, antibodies of other IgG subclasses show
strong binding. However Pro238, Asp265, Asp270, Asn297 (loss of Fc
carbohydrate), Pro329 and 234, 235, 236 and 237 11e253, Ser254, Lys288 , Thr307,
GIn311, Asnd34, and His435 are residues which provide if altered also reduce FcR
binding (Shields, R.L., et al. ]. Biol. Chem. 276 {2001} 6591-6604; Lund, J., et al.
FASEB }. 9 (1995) 115-119; Morgan, A., et al., Immunology 86 (1995) 319-324; and
EP 0 307 434). Preferably an antibody according to the invention of IgG1 or 1gG2
subclass comprises mutation PVA236, GLPSS331 and/or L234A/L235A. An
antibody according to the invention of IgG4 subclass comprises preferably
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20 preferably to FcylllA. Preferably the term "no binding of FcyR" means
that in an antibody concentration of 10g/ml the binding of an antibody
according to the invention to NK cells is 10% or less of the binding found
Yo© a6witsaes74.C.001. While IgG4 shows reduced FcR bindig TAERMGefdeL68
of other 1gG subclasses show strong binding. However Pro238, Asp265,
Asp270, Asn297 (loss of Fc 25 carbohygdrate), Pro329 and 234, 235, 236
and 237 1le253, Ser254, Ly5288 Thr307, G1n311, Asn434, and His435

are residue f%% alt also reduce F nd| é hie d%%
Lm%?té?ﬂ%(?éﬁc G s i %%%ﬂ%%wfﬁ 8F

J. g%ﬂ@@% 115-119; Morgan, A., et al., Immunology 86 (1995) 319-324;

and EP 0 307 434). Preferably an antibody according to the invention of

|QG]“19JJ&§12‘1§9d%§3&J%§§4©QmN§€§ H@fé‘iﬁ%@aﬁ%ﬁ@ﬁ@d@k%ﬁ%@%ﬁ&?ﬂ%o

L234A/L2 o acc inventi f S
cor%fpnses%@e eraﬁla% ng %ﬁfﬁf@ %O%J éﬁ %;‘66%65 For
mufaff&ﬁrméenm%érfﬁfasewe@i‘gi@fﬁ?u thitohs 46 Esp bpe S4sE in
andw8RAgRirifefd ABIOT }s Tinsetbronibsirediteg phr@X a0 aEAfSEdFreydin which

meansdhg hiagioapkihe.anbbody $ouhtmaE i ciprBHcoxe@ssay
(Pharmacia Biosensor AB, Uppsala, Sweden). For 5further confirmation

bindi X40L can Isob determined in an ELISA i h
i c?é‘éf’éa RThicK roﬁ’?ég G d bind C Deiety s

RIS B L EAEEG ARSI |c Irec

or mr&mbtb&édrémﬁb‘awﬁ@nbm%cxéé%e@%ﬂéﬁé%r?é Bk inding is
the Bifedréagsaietine anfibodyoisshoufic tha surtaceand thndndoly to the

OX4Qkds,mepsuredvsiirfacenb lasmanBeranangs (RI7R). The affioiies
of ”;%ce'admg? ot Ime%bx the tsfrfbss'gaggt Lensian gff%onbﬁonto 107

assomaﬂon of the ant y o the antlgen te con tant for the

i3t Y BRI R AR P& S et LPSELBRTUFS herhbiesy
shoveerike e ae, 3vberkinshpretdredinbirdisot 4oL it 21 Krovalpqsddess than
examplesyt Agcorgingtyctiie present inveniidn reférsda anhantibpdyrage is
dectiped,ghgve wherein the antibody bind to OX40L with a KD value of
less than 15 10'8 M in a BlAcore assay, preferably wherein the KD range

is 10 -'Z to 10-9 M. In the OX40L-specific binding ELISA, OX40L is
coaﬂ@diaﬁq@(ﬁ%méﬁcpbatégﬂaﬁ&lfiﬁe%ﬁn& 671 ARtLBHS 95 e ekt

detebtebindthgaoFI RP wvitodate d 8L his detnclgG vad tHe RIS gt isgates] ofnti-
an Blukos Ef[e TRVl ssiepthis assElyI$Ke The ECsy values in this assay are

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 OX401,
thereby inhibiting the OX40 / OX40L interaction, and thereby inhibiting the
(OX40L induced signal transduction.

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

i)  at the 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 pg/ml biotinylated OX40L with an
1C50 value in the range of 1 nM — 4 nM,
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20 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, thereby
Wihofivigaie OX40 / OX40L interaction, and thereby inhibitiRgTEE20@54M 68
induced signal transduction. 25 The antibodies of the present invention
inhibit hOX40L/0X40 interaction prefenably i) at the in vitro level shown by
an ELISA assay by blocking the interaction of biotinylated, immobilized

OX OL with soluble th ata 0 coating..

coni entrat{?(’)nl%fvérg%v ﬁhgx‘c’)?ng)ylate %ﬁ_a% 'ﬁ}i'o@% %?‘5 \6}a lzi%etllor?E of
R G L G AU o O e
at the inbyitie el stycwmby dbBiosnecassayopyoblbdkiniftheMhrathendh Bf

immobilizgek GPHO- LR solufle- QU4 (10 nM, preferably as hOX40L-His)
by the anti d n C ] {0, 3 s the
IC50 va ué?%} t %hr%q %efégr ?%%?ﬁa FRcs! !;le”f Vf%d] JC% 9%3‘%@%&;\/5}1
by a FAGEIE .ﬁgv%éﬁ%hé%%t.ﬁéam&ékﬁ# b silses
cells exprassiig@XAd @& e lov ety it EoHEeHithth 659 xphs: in the
cells/samyplg: with-QX401with an 1C50 value in the range of 4 - 20 nM, iv)
g( A C;%émg%%' Hg}m:a{ﬁgmf@é%ysw }Hmmlihmﬁ%?i{ t gmggsﬂb@mo
signal trapsduction.indyc in
HeLa-cellg" %xsrrae"éé:ﬁ?xéf&‘ Gl % b? whic gsu ts mZS ﬁkﬁ&%f‘: el

NFiB acveRfsHsii Rtm?uéfhﬁcgﬁ%lﬁ‘g’é abfockngnat HEsP ﬁ"&@ﬂ“
activatiowigssaig 9 vehielnttie sntisody blboks OX40L induced T- cell

activatiopyhy ka6 2640k ata,cancanirationnbkdy bzice triganipkaamdr-
0 1 Ry 2 o
blocks GXABE FRAEEEE ’F'{gafl Slud: %?wvffyt/ha%?aﬁ;@cf ugéﬂs?%rraeﬁdn‘[b M
cells (Te‘l‘éﬁ@@lﬁséa%oat an antlbody concentration of 10 pg/ml, inhibition
of 48% -1500d welb whitatitedas@9, 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
immobilized OX401. with soluble OX40 at a coating concentration of 0.5 pg/ml
OX40L with an 1C50 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 OX40 / OX40L
interaction, and thereby inhibiting the OX40L induced signal transduction.

It is further preferred, that an antibody according to the invention does not show
unspecific binding to TNFalpha and CD40L up to a concentration of 500 nM of
TNFalpha or CD40L.

It is further preferred, that an antibody according to the invention show at least 30
fold lower binding to mouse OX40L compared to human QX40L.
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Antibodies showing in an ELISA assay inhibition by blocking the

interaction of 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
Wi piNb&eesipfreferred. Accordingly, a further preferred embodi@Tér2o6¥nes968
present invention refer to an 25 antibody, characterized in that said
antibody, thereby inhibiting the OX40 $0X40L - interaction, and thereby
inhibiting the OX40L induced signal transduction. It is further preferred,

that an aptihody accordjng to the invention does not show unspecific |
ointing BV TREARSRE AT QG uf 8 FoRe e Bl oo EoGRRR & i 2
TNPRstHrariemidl keimt fo metiafyneforemratatioh oMbty sersigngn

to thid/ivik€rtibn show at least 30 fold lower binding to mouse OX40L
compared to human OX40L. WO 2006/029879 PCT/EP2005/009968 -22

It is, further preferred, that an antibody accarding to-the invention in
onton R e A0ARMO N ATIANE (& 18 INERET Fhfon arc

expTRRRSTIE NURFEB TIPS fuFfiiPlsaRardY CMBBAINRAtdgRgndenty
antiisbedied fofithidpgesantdnvetntion everbieheracterized in that they
comprise a variable domain combination independently selected from the

group cagsiging Ah cPMRiRAians.a) hedeht.abale yeriabe domain o, acid

antibody LC.001 defined hy amino acid sequence SEQ ID NO:1 and the
eay OERVRTALE QDN o A o0 CToUh HEMRBL B SE G bocy
NO:2; 10-6PtHe rbrethart QdHabiédomain of antibody LC.005 defined by
amivp adie kEigudnoe BEDId BB dina thedyesUyhdéfinariablertomaid
of the anfibeeh-lBQD sefinardm St e vhirabihgolighh chake antibody

variable 98'55%4@ an (ofele) k§19604defined by amino acid sequence
SEQ ID NO:5 ane?i{?he ea\%chainfvhriable daomain of the ar:ﬁfi ody 15
0

LC.b1o dBfia sy aE s TP GBS tehghoahdib Vitidpiacdomdimige acid
antibodyse@ORE9 HEAARINSY arnithBhabidveehienesabie domma o thermdgthedy
heavy chair vadeiieddgrabiniof fieantibody LC.029 defined by SEQ ID

NO8; e)dhaightriainvauabie AamainalisnipedniCQaR.dainadiky acid
amino acid %ch’%%b K87 RulPNPeR,37 e ey £NRIL RIRPIS bod
domain of the antipo y v 7
LC.029 defined by SEQ 1D NC:8;
e}  the light chain variable domain of antibody LC.019 defined by amino acid
sequence SEQ ID NO:9 and the heavy chain variable domain of the antibody
LC.019 defined by SEQ ID NO:10;
£} the light chain variable domain of antibody LC.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
g} the light chain (VL) variable domain defined by amino acid sequence SEQ ID
NO:1 and the heavy chain (Vi) variable domain defined by SEQ 1D 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;
i)  thelight chain variable domain defined by amino acid sequence SEQ 1D NO:1

and the heavy chain variable domain defined by SEQ 1D NO:20.

In a further preferred embodiment, the antibodies of the present invention are
characterized in that they comprise a constant region independently selected from

the group consisting of
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LC.019 defined by SEQ ID NO:10; I) the light chain variable domain of
antibody LC.033 defined by amino acid sequence SEQ ID NO:I1 OR 16
and the heavy chain variable domain of the antibody LC.033 defined by
VBEQUIRED 12 25 g) the light chain (VL) variable domain défiifawhips/009963
amino acid sequence SEQ ID NO:i and the heavy chain (VH) variable
domain defined by SEQ ID NO:17; h)she light chain variable domain
defined by amino acid sequence SEQ ID NO:18 and the heavy chain

variable dom in defined by S NO:19; i) n variable
do}‘r?aln ‘(li‘&lﬁ 5?8%??6‘%%%%%%%’@583‘%@5% %@C@Q § 1,% and the heavy
chéin vahabratohtamrdefheid oy SEGH NoyPe. SFufd e frefdirede or
embodimeﬂtmha@mﬂmﬁi&aﬁdﬂh&ma&aﬂﬁihmndtidwa%w’raihmesizad in
Gty oy ?"f‘v“vﬁgmé%%tf’f"‘g e S 0aG 2310 th
group cgnsisting,o e
ligh /k;%sgc a{rflg denie “%ﬁ%‘a 415 %&1{%&%%%? the heavy /

gamma‘ffﬁ%"r‘i‘%‘F‘t‘Hé“l@‘@%% yiﬁé“g@épﬁﬁ AN HASTHe or more
musationbedefectes frondta 8l aled In2BEN IPNRZR66861068PSS331; m)

thegheavye/igam i ahaioafihedeld isonperbRQ I8 NOE1L%2,5Nn)es, 67
heavy / gapgma chain of the 1gG4 isotype SEQ ID NO:15 with the
mutation S228P or mutations S228P and L235E. o) the light constant
chain included in SEQ ID NO:61, 65 or 69 p) the heavy constant chain
incRidErin ISefer i NB:58, Sonbtnagpne30baees, BFidiea i Hemnan
preferfiibthaienal) combipatiensidi eagmyaridizie dntiDody domaind preferably

Com&matm@a) cm;m%}eawmb@cgﬁm rpﬁe:@ham dle MBI REPIAising the
Preferagly 2 Seph eRAIDANE e nabesle T Elered %@(%@“Q%%?
fising the variable chains o antlg VL 5, LC
LC. -@?%%%ﬁ@“ £ 6341 L 0B LB LS A kel
chaliddfinethbyisiscuena SEONIDING o iRel RyNCsbhstArtrcfaimd the
included igaSind hhiNQEtHs BS: DIs6G R i (heD heduy gantaamchaisneLizeA
|9GAAﬁ%@%ﬁﬁ%@}l@%%%&%&mtﬁmﬁ%—%S%Qam' L2354 o1 theey,
hea\Q{lgg xggacrgﬁgﬁiﬂlén léldv%lgie{&e clf:h?ms 0 an?%ogy E&%B’l LC.005, LC.0M0;
LC.019, LC.029, 1LC.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 1D NG: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 1D NO:60, 64 or 68, all three without 5228P
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 isotype SEQ 1D NO:15
with the mutation S228P or or the heavy constant chain included in SEQ 1D NO:60,
64 or 68,

Preferably, the antibodies comprise the light chain variable CDR of amino acid
sequence SEQ 1D NO:1 and the heavy chain variable CDR of SEQ ID NO:2, 17 or
20 or the light chain variable CDR of amino acid sequence SEQ ID NO:18 and the
heavy chain variable CDR of SEQ ID NO:19.

The preferred antibodies are characterized in that the antibodies are of human [gG4

subclass or of another human subclass (preferably IgG1) comprising at least one
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antibodies comprising the variable chains of antibody LC.001, LC.005,
LC.010; 20 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
whaifebnigded in SEQ ID NO:59, 63 or 67 and the heavy / gafraiaskasboss
of the 1IgG4 isotype SEQ ID NO:15 or the heavy constant chain included
in SEQ ID NO:60, 64 or 68, all three wjthout S228P mutation; antibodies
comprising the variable chains of antibody LC.001, LC.005, 25 LC.010,
LC.019, LC.029, LC.033, LC.059, LC.060 or LC.063 each with kappa
chaAMiBRAHE FBYAEeR far R SEDINING tesoraighfactidnpBRMmloss of
inclEARMbindS QDL W@ f6ted Baor BO:aritoliesheavyr s g dmmarnhiaithefathano
l9GA igatyRensE QsiiNO 16 Withithennatien K284 IS ARWEQ 1D
con ‘8%%@{%}%&%‘% ni}r{]E %{150 g@zg{p;eo, 64 or 68. 30 Preferably, the

e light

antibodies comprise t chain variable CDR of amino acid sequence

SEQ ID NO:1 and the heavy chain variable CDR of SEQ ID NO:2, 17 or

20 Srafreréighnthadieyariabfang DRsT Irvindoacideserjihedits SEn N1

anqm—b@@v@mm abte_iﬁ‘da FBpE%Q_ UbEL 103 1935Rhadeeteseda327G;

a”t'R%&Sﬁa%ﬁ%E%ﬁt@z"%ﬁfh&%%%% antibgeies A AfrhunAR)gGa 135
e

SUbﬁﬁ‘fgsp%LOf another human subclass (preferably IgGi) comprising at

least one WO 2006/029879 PCT/EP2005/009968 -24 amino acid

mutation causing non-binding to complement factor Clq and/or loss of

FCRiindinga SeltHipecheridabvduiittantibdliésicominsedchexarapietheas

amipg RGIY SaaueN ok SR PN Qredr Withibeei ReratinnsiL23diabd of the

L23 €S 15 wi ' t ' , refarr

et R St ﬁﬁ%ﬁ%gﬁtﬁﬁ%%%éﬁﬁ%@sgfﬁ%%%ﬂsche

(PV%‘-‘?@%‘;"EEL‘B%%%&O%‘%‘B%%H @%@Yﬁ‘f"i’éé , §§ ; e%t%{’@%é’;n

A3 27 ulp 23S rHenReyositen DS AGD 28R and 1gG4vl (S228P;

L235E) and 1gG4x (S228P). Hybridoma cell line

hu-Mabshs4 0l GAR1 ReoardingIRihe invensioniwas HEdepsied, hu-

undef {05, BydaRert higatian ihe pemagional resaoniiona e dgposi,.

of microorganisms for the purposes of patent procedure, with Deutsche

San#mmﬂg%&%ﬁlfaik%iﬁfg AVhA Gt iRt BB bRy 033 (DSM

Geridaay oY) 27cadip 2804 ¢ nden DepesitidarNoeBSMdacte 2erapest Treaty

Hybsid aivaamee thdines hacMab QK 4RLdzh 60 05 (S AGERAG8b hbipurposes
of patent procedure, with Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH (DSMZ), Germany on 02.September 2004.

The antibodies obtainable from said cell lines are preferred embodiments of the
invention and especially useful as intermediate substances for the generation of
antibodies according to the invention not binding complement factor Clq and/or

not binding to human Fcy receptor.

Further preferred embodiments of the invention are isolated anti-OX40L
antibodies which bind to OX40L and bind to the same OX40L-epitope to which
also monoclonal antibodies LC.005, LC.010 or LC.029 produced by the hybridoma
cell lines deposited bind.

A further embodiment of the invention is a method for the production of an
antibody against OX40L which do not bind human complement factor Clq and/or

human Fcy receptor characterized in that the sequence of a nucleic acid encoding
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15 Mab<hOX40L>LC.010 (DSM ACC 2686), hu-Mab<hOX40L>LC.019,
hu- Mab<hOX40L>LC.029 (DSM ACC 2688) and
hu-Mab<hOX40L>LC.033 (DSM ACC 2689) according to the invention
WerRWesHshed, under the Budapest Treaty on the internatR§pEP2005/009968
recognition of the deposit of microorganisms for the purposes of patent
procedure, with Deutsche Sammlung2fon Mikroorganismen and 20
Zellkulturen GmbH (DSMZ), Germany on 02.September 2004. The

anttﬁgﬂt% cttt%t gtts i%‘%{ﬂﬁﬁ?'&&%!& tteéftmmt@gﬁ%wppmwagﬁo

the |nve .especia yuse ul as inteymed aée sub %)anceds for the
o

gert\éra’t?o???ﬁ‘ ﬂtl‘t?oé‘l‘ég ARBTG5 A h B it 5 not bind
cormpiamsersnialerseCig aAdidder Mmdtﬁgrm%maw R Fél%ta;fﬂsti ggdified
Furtheleiorefet radi anbadiieie nis dlethedinyenitolipht e isolabé daid DM are
antjpadies me%b@gr@sQ%@&&n@aban%t@om samﬁe@MQLp%thp@tto or
W EAS0 BOROGOR BRI Bk O QG2 plodUgeq by
the 1 Bn%ltomacfsc(é lings ep Ssite /ﬁt her emB 8|ment 9)
inveeilisnthe sRSERRBY for the productlon of an 30 antibody agalnst OX4OL
which do not bind human complement factor Clg and/or human Fcy

recﬂptﬁftﬁaaéﬁrﬁ:t@ﬂi%%irbmﬁieth@&ﬂﬂﬂﬁﬁcﬁ afethpadieicReiskeneedings an

%%w %9%?%%’&%’%9&%%490%99&%%& J?ﬁ@t%&n%m@q and/or
anti inding {0°0X40L with a KD val ue.o han 10
modifed TSt S HARAGT e ah G tféﬁe%r‘m%b'béyaﬁc?é‘é Y bifigineble

confisteneepefasidcd|drmdsradifsanr ceressitbingn Nk Qafee ghjgutation
modified Pupleic(agidfend the InuclkiGaeidencedindsthe fighitchaipefaaidy
a”“@&ﬂbéﬁ@lé@”ﬁ?(WA@%%%@SIE@?%&%&%?J@ byS@igsyectonis ingenestin
a prokary r r 0 €
el g B ar e A e
the HILHESR r%z%tgﬁ‘}ethod for.the production of an antibody according to
the invention not binding complement factor Ciq and/or 10 not binding to

humanaFﬁmiﬁ:eeptawb@raﬁﬂﬁriﬁeddn tihatean rattiondy Miataioaipléséromntioody

of sgid cellinepig.madified, by SlassHWUGINGF . 18, Ghange AuMIHAiQRain
oft C art (e.g. from IgGl to lgG4 and/or gGI/IgG4 mutation) preferably

deflne%fn astf’gle (PVA-236; GLPSS33L1 as specified by E233P; L234V;
L235A; delta G236; A327G; A330S; P331S), IgGIv2 (L234A; L235A) and
gGAVI{8228Paht28BENL antibody, refers therefore herein to a molecule which

differs in amino acid sequence from a "parent” anti-OX40L antibody amino acid
sequence by virtue of addition, deletion and/or substitution of one or more amino
acid residue(s} in the parent antibody sequence. In the preferred embodiment, the
variant comprises 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 least one, e.g. from about one to about ten,
and preferably from about two to about five, substitutions in one or more variable
regions of the parent antibody. Ordinarily, the variant will have an amino acid
sequence having 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 least 99%.

The invention comprises a method of modifying the initial amino acid sequence of
an parent antibody heavy chain CIIR selected from the group consisting of SEQ ID
NOs: 21-38 and/or an antibody light chain CDR selected from the group consisting
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15 and IgG4x (S228P). In a further preferred embodiment, these
antibodies also comprise antibody fragments selected from the group
consisting of Fab, F(ab")2 and single-chain fragments. A "variant”

wolbdaiAdzantibody, refers therefore herein to a molecule whighe2@s/000968
differs in amino acid sequence from a "parent” anti-OX40L antibody amino
acid sequence by virtue of addition, deletion and/or substitution of one or
more amino acid residue(s) in the parent antibody sequence. In the
preferred embodiment, the variant comprises one or more amino acid

su kfsftltﬁﬁi@r{@)fﬂﬁ)érﬁe%%rr@%aémﬁ%tn Proeieliasie rutisis(eyidfeheopiamid
antibody apiiefesaldlyeduthecc anstiphpegid micbiidxample othe vaniantid is
May,6aHed ﬁ%%@%ﬁ@ﬁ& fz"am]ﬁ@%&é)ﬂ% fRoalRutiieaANSain CDR2,
prefieéatr)rX fromdQQ%Ut t\/g% Ut v 4t L&?ﬁ%ﬂ Snlﬁn%na%l ratr‘g rodzﬁed in
variable “regions of the p: paren ﬂ@’o POrdinarily; th ffhave an

e variant wi
oGRS Ry St 6AS SR 0 ARl B e ety -
withuthieqarsitagntitvdiied omstaht ahaito GlaRAbispdenviagnssidgoeddegs] CDR
mokenpiefesiabivatieash 3a%arBoandrmesipiatesahny atleast Wik Ynbbey

'”V%'Iﬁ@&&@ﬁ%?%ﬁ Methed.af &%diﬁ’“ig tha Wy Qah?gqm A RRASBRCS

o DA SR OR Sl o ie YO by

seléﬁ@éﬁwwe@%umﬁ@@mngé%mgmg
PCT/EP2005/009965 -26 of SEQ ID NOs: 39-57, characterized in
proyiging,a AUGISiGRGE eneoding.said Hﬁ@l%@mm ACIAIPAUERGRIn as the
rodian S uElelc AL O0E AMRGRCIAR. MOAIEd DASA wia
chaln C 2AMinG acids are mod ychain CDR?2

amif aa‘arg aPéﬂ?ﬂéﬂrﬁéﬁ?ﬁSh@%WBﬁ%wéﬁﬁ%ﬂ“f%%mdr&é?&%g gaps, if
modifiessiry SidigPhietrihe ODRBUMPenicatidiareemvifeth erofidhtechidial,
CDR2eannhay dr3iraeniab aaidsiarne, ndedified,irvlightefiait GRiR3he antibody
eXpEessing said g@@@#&%é&@&f@w @@@r&% dpwm%om variant
S"”Ct“feg a%l%””% ther sal C?QH{?OO'X ’25 A POLIth w*% 91 are
Iess far elec INg sai diied CHR & BRGS0 ’bln

OX&@!P_"-‘W?fh tg P@i‘)%fqgééetr?&ﬁe% @WOé)fef%?aﬁFgf%ﬁ%ﬁ ti’e ef?éaﬁ.bé%ﬁynéave
are cdnsethviadiveegubnoe motificatiohshédentioydorrHortiology withna as the

resgeEcido the seguange isdefinBd hereiseds the pergnpgaiohiaMitn and
acid fesidiesdn e sandidaleseeHanca inabars, identica! Withunol. Let. 84
(2002) 1-7), airway smooth muscle cells {= ASM) (Burgess, ].K., J. Allergy Clin.
Immunol 113 (2004} 683-689) and microglial cells {(Weinberg, A.D., et al, .
Immunol. 162 (1999) 1818-1826). Binding of the antibodies against OX40L to
endothelial cells, ASM and Microglial cells can result in cell damage and of
endothelial cells resulting in vascular leakage, of ASM cells resulting in lung

destruction, of microglial cells resulting in damages of the microghia.

The "parent” antibody herein is one,.which is encoded by an amino acid sequence
used for the preparation of the variant. Preferably, the parent antibody has a human
framework region and, if present, has human antibody constant region(s). For
example, the parent antibody may be a humanized or human antibody, preferably
of 1gG1 type.

The antibodies according to the invention include, in addition, such antibodies

having "conservative sequence modifications”, nucleotide and amino acid sequence
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the parent antibody residues, after aligning the sequences and introducing
gaps, if necessary, to achieve the maximum percent sequence identity.
None of N-terminal, 15 C-terminal, or internal extensions, deletions, or
%eﬁb%rgﬁ the antibody sequence shall be construed a %flt
sequence identity or homology. The variant retains the ablllty to
human OX40L and preferably has pro 9rt|es which are superior to those
of the parent antibody. For example, thé variant may have reduced side
effects during treatment of rheumatoid arthritis and asthma as the 20

O X 4txbd i aabomn yrdndiendy afcpr es sédroheBlealismoamdrito-befistansdics of
magphageaybidcalampnenrothelialicells(iRmions, @indbe IMAURIRE by

LettﬁSéda@%OtQé)nﬂﬁzzs AN SIROIA TUACle GE5 (e AM RUIRESS dfen.

Clin muno 113 (2004) 683-689).and micro ﬁl.
(Wel ?E APy iagggpis. 5 ?Hfﬁﬁ"?w‘&ie f@?’t‘isﬁt}g ¥ %‘T@E%ﬁ B ‘b‘iﬁ Pges in
the ahiibotie saymirsiOxsiduetds zsmétwéhamawmw%mlwemw a
cellsiganregultinicchdaneage andofcendothelialcslssiesialtisigeiohains have
vasgular degkaps: &%%§Mrﬁgé§f£§ﬁﬂé§i '?ch@dlé‘ ngsi@%mm@m efsmigredialns

cellﬁ res Itln in damagﬁsto %lg ham e(:irent ant bog eelgr;]sm
one, %Tlcﬁsls eAcodeq b151 i r?S’aiél seecuenc ééeé 1‘2”r ‘the”!

prep’*&f%dﬁle}f%%ﬂb%ﬁt S‘ﬁ?efb?&ﬁl%etﬁegb’éféﬁt HRABEHFH YA AR e
30 fraraeviork tregion. andtdhpresgrtphas) haearhntibboyleamstang., alanine,
regiof(a), Fgasegamlat&mh%aﬂr@@tpaeﬂﬁgdmmamaﬁaam\;anwz&dmhed side

humc%ﬂ At g 3&:953 f& a@dxné)fta)@e%m?a;mrmgq gs &%%9{‘@%9 198,
invention.incfude, in a |t|o su Iﬁ. odies gvt conser\t/aei/ cid
e BB AT E Py SR R R D LSRR gy mino aci
2006¢6i98 FoFTTERIGEE/tBoBR ety ﬁead?ﬁdaﬁﬁsf%ﬁw@nca% itk afeder
or alieritbedd evetméntiornedoharhtienisti¢soflythe antibody according to
the invention. Modifications can be introduced by standard techniques
knovxn in th bs'tjﬁﬂlas site- glrect%g mgtg enesis and,PCR- mediat

(’E s can mutagenesis basé upon m %cular
mutageneSIS onservative amino acl bstjtutions include ones

wh.dﬁqﬁé%ﬁﬁ&%&??éﬁad’é%@fwaeéd i A AP B 27 and
haviRyeensimithrlsideoedit. Seaniffes B aftint 8id teXiddedhaving

similar side chains have been defined in the art. These families include

aming, agidswiih %%}EIS%QPQHE% Qﬁe%ob’?g}evh@r%}%m%taﬁﬁt@r&ﬁ)am

Slde %qazllrc]tserg feg 1.ha§§t%guecs€a %!gr’t ol g Ls }g %%FQ& gcr} Lol %agga!gyecham of
an antz%ogy bmdmg toa(l)r% 0L wzth a KD value of]ess than 10" M is modified in

such a manner that said modified antibody do not bind complement factor Clq

995!909968

and/or human Fcy receptor on NK cells, said modified first nuacleic 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,
culturing said host cell under conditions that allow synthesis of said antibody and

recovering said antibody from said culture.

The invention further comprises a method for the production of an antibody
according to the invention and comprising a Fc part derived from human origin,
said method comprising the steps of a) transforming a host 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
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10 threonine, tyrosine, cysteine, tryptophan), nonpolar side chains (e.g.,
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine),
beta-branched side chains (e.g., threonine, valine, isoleucine) and
wonadiczside chains (e.g., tyrosine, phenylalanine, tryptophan,iustidinehss
Thus, a predicted nonessential amino acid residue in a human

anti-OX40L antibody can be preferahlygeplaced with another 15 amino
acid residue from the same side chain family. Amino acid substitutions

can be performed by mutagenesis b sed up cular mod |ng as
deéeﬁfba%gfﬁa%éﬁﬁﬁahw? AT e %%ﬁ%@f?@% and c)
Queesevaingiad amibediNeam Avakpssesl uSR8641988¥40029-10033. The

invention further comprises a method for the production of an antibody,

20 %@rﬁ&ﬁ%ﬂgﬂé&mﬁﬁﬁ%&%%&%%ﬁ QE?& %@%?%M@%H@%d
heav chalndo an a}ptl body binding to OX4 L<D va ?ﬁ}
10 ts mo fg in escﬁ% Orﬁainﬁq’e% sa rrﬁscl)n i elccl dﬁs an?
bln(ﬂ(tfb?fﬂﬂéﬁ‘fé‘h]i“?gcﬁé} ferghessarst Hem AR ’PBV‘F&HEHIB‘?‘BPFNT@ &@ngthgé.ffr
modifgotdirst nocidithacidibodia csegonihpucleiciagiticemeuding dhe lightt cells

Chaih @ SeiH s ROMUBIRAN SOHIBE: 1N SY AL ARIHIBEHORNESIAhdS Alebvering
VeCEQ{d ﬁrmé &sdfm s@{%@%?é'%%y A??QQ&QQ%%FAL a‘EHlltéH&Qgﬁg‘hdheavy

host cell under con s th esis of said antibod

recSUBH 4B fa@*fﬁs ‘§‘§|8 B BB A g orvote hos
consplises mennerirschdst npkpoisilsdion sfdechntibody according to the
invention and comprising a Fc part derived from human origin, 30 said

metb@a%&%uouﬁmq}{mpmns pfe) fransforminchahest cellvithiadistn one
nucleic acid Sggp‘i%(&&gne%g% Silight ?haﬁl‘: of,a parent hy é‘eﬁnﬁkﬁ'@&d

accord%ng % t mvent’lon and a seco de seqguence enco &

heal{Fiiah of S26d Q5Iht PRI ATRSEHRF WHBPERE e B rtS@Pected of
modifietdimrth 4P6HIH Fetharndo@X At birttbochmpiedriemntadter idigiaady ohe
FC raaeior; tH ) iexpIesisi Mhsaid 4inshandisecons: WEr-2dQe0O228% membran
PCTLESRAAQ00968, g&@bP’t%réﬁQH&ﬂBﬁaﬁQ dbaksaid antibody, rhaﬁas\&'uble

and li ht cipeiunsdare Produg dcljy 5 recoverin salg antlboiix frq}mgn
host &t or host Gl Cuffliré” “Phe' resléenafﬁven orﬂe§§8'%r8?n rleses nuc
acmpﬁ%fr@’a'wége&a&dfﬁg §H"aﬁiﬂad&9 eRticneragse atH%t comprising the
correspontingiestocsi confprising theseihodjeic dtidstbn@XHel frotein.

corresponding host cell for these vectors. The invention encompasses a

metli"gg JQ[I}SBQ;&"SP@)@}EQEEQI %%H}P 91%'%§eﬁgrﬂprb?@gn%é%qmgh@eatment
corre?P%Qdmg 0S

mmatory 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.

The invention further provides a method for treating a mammal suffering from the
above mentioned inflammatory disorders, especially from asthma and rheumatoid
arthritis.

Preferably the antibodies of the present invention can be used for the treatment of
severe persistent asthma in patients whose symptoms are not adequately controlled
with inhaled corticosteroids. The patient population includes adults and
adolescents (12 years of age and older) with inadequately controlled severe
persistent asthma. The antibody will be delivered preferably subcutaneously once or
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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

g,gr%%%ig or eukaryotic host 10 cell and recovering said RAIRIERLGR 0065
!

om said cell. Diagnostic and therapeutic uses for the antibody are
contemplated. In one diagnostic application, the invention provides a
method for determining the presencé%)%'the OX40L protein comprising
exposing a sample suspected of containing OX40L to the anti-OX40L
antibacly andciatemiining hindingldidpeclbabhtiodyate thesarteedhdons.
OXéflPrefeipsmay Briingeriedinigdhe £olmeniinat Qhmptoms, nocturnal
O RPN PSSO AR (IS EINATE SOl AL B 8 B
sol B Extrcdnt {r domain In oa’y Hoids felgase gy mechanisms fike
shetsittEidsrdsEpmie TRaAs g fie Qud IS TRRIEDIBdvides a kit
comprising the antibody and instructions for using the antibody to detect
the EX4Qk-ataiRf2P-d @ antibadiemabdie-prasentiipvention aredusetul for

for g&sxs&té% f!aw&r SRS AR ABMAUY DISPAES 1B AR MBHscase
preferably a 6) tient suspected of heaﬁ\gﬁg or suffering.of chh %]dlsegagte o

Suck i8R SRR A die e dRB AR S TR RS thath Moy moderate
apptivatiorsier shtvanroidmighiiés durdinansdreividesdaes sabrytangpus injection
rheumatacbrarthitls. 25whednieationifardheiprovides ahmétheddided one or
treafipg-aNAMmalSiieing 1o m die-abavaienignadh flgmmalanind the
IS OrIeh s SePEC AN QM A, ANE MBI SROHS el eIARY e
antibo |é§08f t?\epp( ¥sent Invention can be u,sggl for the treatment of
sevEreIRAGEHDELh A& R Pt Sh o e SRFATE AP 50t ARLHURRENFS
contretied<dPwiti hlaetedacokidosterditis. TRBPatidiidpdptidtion Inkudetex

adulis antd-atialescanisiil? yaarausiagegndeldgiusitologdesately
controlled severe persistent asthma. The antibody will be delivered

O
preféremyjcaderd e B watiy exparisamme ot eAtpEined hemticases.

peak flow, daytime asthma symptoms, nocturnal awakenings, quality of
life, eRaekORAEY T QemeViSits, @Sthinaéree taystheldied agastistdIsexalempithe

fedursgsgf%&@@%ﬁgggmgn% 851N DRSS IESRONIVERESSse? 1 ik tical

referred tQ use t ntibodies according to the invention for . .
P compos?t£on contamEng an ant?bogy gaccord?ng 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.

The invention further provides 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 ki,

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
purity. For the protein expression, nucleic acids encoding light and heavy chains or
fragments thereof are inserted into expression vectors by standard methods.

Expression is performed in appropriate prokaryotic or eukaryotic host cells like
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monotherapy or in combination with methotrexate or other DMARDs
(Disease Modifying Anti-Rheumatic Drugs) for the treatment of adults with
moderate to severe active rheumatoid arthritis. It will be administered as
webGutangays injection every 2 or 4 weeks. It will be chronig thepaiy looss
patients who have failed one or 10 more DMARDSs. Endpoints will include
reduction in signs and symptoms and the inhibition of progression of
structural damage in adult patients with active rheumatoid arthritis.
Prevention of disability, improvement in signs and symptoms measured
by ABR oite it ADR 3024609k, AERS0>H5% ORCRR sst5%Eiendesellfanr
thehmgtisadyGolegerell Rheumaiglogypymarsinerreidalagyysem). 15 A
further embodiment of the invention is the use of the antibodies according
to the inyention for, the ma?uf ﬁé ée of me q[ﬁ%ments ft r the treatment of d
theSE°rBR1EEE PPABHRL SGRTRISES SIXE S TRE &R OF e afinoaids 2%
defitrseripbJerformalenahsaetarstdep RhMaktdeticd cSrpositisr-dndif
comprigesy piasinaceisical Tompdsitionteont@ipmd anfadtibtdys) 271-282;
accgsqkf}%ﬁo tmh iwﬁ%\f\é’@meﬂomh@m@%ewic%w eiﬁeﬁefe ?mnurat, al.,
optipnally t er, wit an adjuvant useful for the

forrrgu ati onqo nt%oaﬁe @lré%%ra@r%%géutlcal purposes. The invention
further provides pharmaceutical compositions comprising such antibodies
in alpcanthodistically heqepteisiéncairide. dllorie ensBbditntottie a partially
phagmenausicalicampasi iar May Haitdusdadiinpafoaielarof ranofdantinete
or Kifhep Jhﬂamnpgfys&es(?&%%@g J&EQ&%\{&DI@Q RPRIRIFO Nacleic acids
produced b n ans. Such methods regjﬁgelyel%nown in.the

Lotems tan tec m ues, inciadim aline/ ment, column
stat® of the At 2hd Comprise protein expresélon In pro aryo Ic and

eukﬁmﬂeﬁw@w.ﬂfléuﬁ%ﬁu@ﬂ{ Ao H dPtha tarstib ody Psly pepticd -affe
usuéllyrputrificatians io dpharmmateltiyalycace&ptdistenpemidyWVHey liverscience,
proteiverRessin, nucleic acids encoding light and heavy chains or 30
fragments thereof are inserted into expression vectors by standard

methods. ExpreSS|on perfor okar co

eUKEER b DTS T S Doyt R balob e e 3
CHO s 1853 elns! Smpfe. delé, HE%ZQ@QS@?& @efsgcéffs (yeididt 264 -270.
E.cdliasils;iangrdhieantibedybisi ecever Eafoohaihie, cels, (Superaadaior 30
cellgafier isishodRgeomainant a&d&a&im&@m&@@mwﬂkkr@w Proc.
e A A W%afk%&dgég&%%e Jgssﬁfnpé kF‘ tae [2YRY AR sci

xpr urif 899 202; Gei s¢, S, et

a| M%’teé}ﬂ El)? ? ﬁaﬁ}ﬁ-éz 9 ug, . et Immuno etho s 204

(1997} 77- 87 A preferred trans]ent expreasmn system (HEK 293) is described by
Schlaeger, E.-]., and Christensen, K., in Cytotechnology 30 (1999} 71-83 and by
Schlaeger, E.-}., in ]. Immunol. Methods 194 (1996) 191199,

The control sequences that are suitable for prokaryotes, for example, include a
promoter, optionally an operator sequence, and a ribosome binding site.
Eukaryotic cells are known to utilize promoters, enhancers and polyadenylation

signals.

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 the
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Kaufman, R.J., Mol. Biotechnol. 16 (2000) 151-161; Werner, R.G., et al.,
Arzneimittelforschung 48 (1998) 870-880. The antibodies may be present
in whole cells, in a cell lysate, or in a partially purified or substantially pure

dIReEsgfication is performed in order to eliminate 10 othesGelphaksme006s
components or other contaminants, e.g. other cellular nucleic acids or

proteins, by standard techniques, ingljjjfli_ng alkaline/SDS treatment,
column chromatography and others well known in the art. See Ausubel,
F., etal., ed., Current Protocols in Molecular Biology, Greene Publishing
ande\viteye] otersiienass Meliny gtk §19873bly3ikkedrussionlingNSOeoed ¥ it is
deseriRR0tde RAMER thahdla Rl GRIAAIRCHPANNY 134 L2 00QNs that the
10 jl!%%e%%’néz%@é?gg_ l‘ir'él}{lédi g}eaé'dn%l ggst] agclf? ?rpg‘lggc’m@g)ﬂg‘leg%l‘g?‘ggader,

Transient expressions described by, e.g., Durocher, Y., et al. cl.
AcROHERI3E 20825 R4 EI BRI oF VXRBIe BORRSHS Aoa8lniBRE by >
OrlesrdigRusetlétkipgde adtanplithad b digdiSA 86019805 Ba8SIBBRY; sites. If
Cagiah ResalahotRiag, Madyfbait GomQ1bi5ife88{110982)178&r4 289sad th
Norderhauge finflHvedudmunmagi-Methods 204 (1997) 77-87. A

preferred transient expression system (HEK 293) is described by
Schlaeger, E.-J., and Christensen, K., in Cytotechnology 30 (1999) 71-83
and'by rungeger setibndiss 3reniiiaR srratrisdsTox (91@93*}% TP R
contsevsetuehcestthabgdod dintablsfiortiorokeryetbs cfoswkammpléoinctanels,
25 pfemgtﬁrs@m%l@ummp@gm Sa9HRRSE ARG RIresepeRisgiaglysis,
site, ti r r e
poadERBt SR AR IRAANEE AIORAPR, FEURLRRE Ao
p|aesaa’w%\afa%ea%ﬁ%ﬂwaaﬁﬁoﬁﬁ%wmﬁﬁ%ﬁ PRUCER thefaifm s
Forcemmeqsm\mmmea)bﬁésledﬂéﬁ@éers&wan%é@déhﬁsQ%ér%w be
linkedea:D Mo farmacpidypeptide iwitis explessedragagdraprobeint thist such as
par&'ifﬂﬁﬁ&%% i@ém@ @:@Rﬁedﬁeﬁp&th@.ﬂﬂm]&ela&@e%ﬂ@fﬂ@&@&gﬁ@ﬁb@rﬁeﬂ@e
operably lin 0 a_coding sequence,if it affects the ir 4

WO SBUEISBES e AoL Gtogts A Leas, o OB L ona
bindiiPetesedperestytliked to a coding sequence if itis positioned so

as to facilitate translation. Generally, "operably linked" means that the
DNAsequendespeing linked@reoeantigneysehind,imtine @HseLobsatibody are
SeclRIary Ieaden: ANV LS AN ID seadinadramessioweusr, snhaacesA,

do r?)?' I’}]fan\{;lecig?)t?cﬁa synthesis. Such modifications can be performed, however, only in

Tl

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.

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).

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
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5 contiguous. Linking is accomplished by ligation at convenient restriction
sites. If such sites do not exist, the synthetic oligonucleotide adaptors or
linkers are used in accordance with conventional practice. The
WWhaslenatantibodies are suitably separated from the cultusgaesibndayss
conventional immunoglobulin purification procedures such as, for

example, 10 protein A-Sepharose, h_yﬁrgxylapatite chromatography, gel
electrophoresis, dialysis, or affinity chromatography. DNA and RNA
encoding the monoclonal antibodies is readily isolated and sequenced
usintigoondestidnalqiecdd(me sitd-Hadaiaddidonegcrilss, dpRseva geais, and

- souige:at sHeh fhNAABEH RNAdNsR jelatestidhe DN AnByaheningesiad of

'nt%gé}%ﬁ%ﬁ%t}’%ﬁ%ﬁ aﬁg&;h)are then transfected into host cells such as

5 HEK 293 cells, CHO cells, or myeloma cells that do not otherwise
produce immunoglobulin protein, to obtain the synthesis of recombinant
moRbeldnEnBpribYshe PHANS HOSHBEIEKANNEYRE dCoBIBHE theriantd ¢ey
mutanisdiaf adountan Gxcddiorantibgayade torepargthtoyiintegelicingch as a
apm}%ﬁ@éﬁﬁygﬁfet'%&bﬁﬂﬁﬁs L_néO mxeéﬁgypﬁgyaw\lﬁtwg(?&frpﬁf bacterial,
nuc eotl?e @{1 nthesis. S ch modlflﬁ,atlongt %\n befgerfogrg)ag how ver nl):/i

r amma oF erecf), a ra ve is]%) ope (1
in a very I range &8¢ estribed above. £or examp

moBHHEEHEHE b aNelthal Ahoeihert R ATANRIRETHATE Charle tsing 2
suchesstthef| diisdippel andtepitopelbindieenbutiapimprove theigieltt Gf
the paceymbinant praslusiiensprHgim sabitinger fagilitaetherpudisations of
25 A SYsiaing residue QHH&K?!VQQ;MWJ‘%Q the fOP&kers (such as
conformatlon fth ant OI(VﬁQIa Rt'b%day ai[sto m?gé} $§L¢bstltu ed, P

ené?aﬁi}‘?/\f‘fh |ne 0 |m ro ef gucOXIdg‘ilVaeraS H ; animOO 88] gunas

ano(mfé\/mlat%nwﬁqhﬁwﬁkkﬁ&re@ﬁwgb|9ls-éw@?ﬁérb6ﬁaf@§)Vﬁﬁé§PB% as
addeist tp- tHaantibotyrtaietbylentdistabiity (ipartieuiaely (sudhere thigene 2,6-
antigady smar aniiRedy fragmentstal as:apduvdiagenths30 Nageisagid

MO EERg 2] rgln(;?ﬁecgﬂrﬁ% HERESBLANR B %@%st“%embed in

antibodies are prepare avariety of metho S kn(i'n ear

methBH®idcRineé! bile ars s limted 6 tsAREGA 1S gﬁ’ig?ﬂrallééﬁgﬁé%ﬁ
the @agwfan@mhmwlo%m?ﬁﬁbiaﬁm&m@@r@étﬁaéﬂr@ecvaﬁaﬁfk)(w( -DTPA} is
preparatinphy W I20006 22819 REiER20061M0396 0t8R to the antibody.
oliggnugleotidaymegiated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or

a non-variant version of o , ) o
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 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 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
or recombinant form of OX40L antigen and/or cells expressing OX40L. Preferably,
the transgenic non-human animal, eg. 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
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humanized anti-OX40L antibody. The invention also pertains to
immunoconjugates comprising the antibody 5 according to the invention
conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin

300,588y matically active toxin of bacterial, fungal, plangof apigabessss
origin, or fragments thereof), a radioactive isotope (i.e., a radioconjugate).

Conjugates of the antibody and cytotayjc agent are made using a variety
of bifunctional protein coupling agents such as N-succinimidyl-3-(2 10
pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional
derihaii\imftéhmlb%t&m@wdmm@imethyi}édi@miﬁatéhﬂ@@ aoigeX40L
eSt@ﬁ%ﬁ@HﬁE‘ ﬁ%c Siswepininigyt subaiaipgioaldpbysesidesehastidoma capable

g'utaff dahude) éaﬁzn%nsamawm@oc{%yCM%&%%Ql% B240R01%2Y M one

hexa lami onlum |vat| es

IS 1a
dias aﬁza’% FRTHED oy S QL A SRR 8™
15 Hilsweyaniate)), agnd bisaactivecimetie esmpousRIRUEARRIsing a human

1,51diflyanonn, dashigittobahz @nejaFoghe xamp e mgéoncimedingot xinagante

prepargd An d8serinethiRnMife it S a fhinongifege 438 (1987)
1098-1104). Carbon- 14-labeled 1-

|soth|ocyanatobenzyl -3-methyldiethylene trlamlnepentaacetlc acid

(VDT patsiss s ncahadipiary CheldiRt die MM BB GAIBAL gf @ transgenic
radionusidetit togtherantibogdyisifDSeenvid @4yidencrAnstherndoetofman
COVﬁﬁﬁatmmﬂ@agm efdharaniibadyeenprises inkingithe matibedyde. The
OneQ %z/ tepy OL{?QBRr%emcsﬁuﬁ@ﬂlyrmﬁ{ﬁ-e&%tﬂ%ygmyﬁ%@eog'xﬁﬂkhed
pol ypr ene g %Iyé% or polyoxyalk lene N the man}%[f % the
PatBFﬁP?{l%*é)“ 4l &“zf%"eé@ BTN FAPHEE TS

4 1?@@3@125@@@%@%5@@@%ﬁ@m%nﬁ@vpﬁfwﬁ@@éﬁaqéamdumg
B-callsyifemfatiiansgenicchont duivaticanraddél.g. a transgenic mouse,
which express the human anti-OX40L antibodies (e.g. the parent '

anti daqesnproduceﬁbxafﬂag% | ss%%é%,- %rfégme%e%%pcg&@g@m&& by

hybrl oma el S producing antl odies acc ing to the Invention

PrefSHRBRIZRe IsBRISETE ATS SHEBhERY fiom R FRNETAn RS 3 Vims @
hunmgancaminainediging ransgenkemoybeininichsns ek immaniZebtvipin
a puriiggerreeodmpnibat fQurtioh OX40in disditiest andivrecetls,expregsinged
OX%Q LenPEELQre&l@farzt@@nt%ﬁmcamgm gm@& INalpRgird m@gealQeHS

f %9 “SIarl] a tr}]}léltrp ame&/ Xn%hp Jr\%ﬂ}? ?hr?adc?ﬂ\
humaﬁ né’ar'w aln(ﬂrgo ha' er I y

ra portion of an anti

m’?;ne enco ing al
the v ﬂbr’fmi"’r’?étf’%’o PR el ]é@i%@jt&j@&i}ib%gvglonoclonal antlbodles
PCTa§eR2005/009968

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
"HuMADb" mice, contain a human immunoglobulin gene miniloci that encodes
unrearranged human immunoglobulin genes which include the heavy (i and v) and
k light chain (constant region genes), together with targeted mutations that
inactivate the endogenous p and x chain loci (Lonberg, N., et al,, Nature 368 (1994)
856-859). Accordingly, the mice exhibit reduced expression of mouse IgM 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 (1994 49-
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35

-33 then immortalized to provide a source (e.g. a hybridoma) of human
anti-OX40L antibodies. Accordingly, the present invention also provides a
hybridoma capable of producing human monoclonal antibodies according

bR dpyantion. In one embodiment, the hybridoma includgs-@/B-68k 000063
obtained from a transgenic non S human animal, e.g., a transgenic mouse

having a genome comprising a huma%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 lr&nbgdrig.nbn-muindnsamnal emafeyehiomprolseShd 9ty &5-93; and
JENPINBEOMPrisindLatbemaNheary. CRaindiansgersandsanusasdd) The
::‘?V 8 g‘ﬂﬁ&@é&%%%%‘fﬁ%@#éﬁgd@&%@aﬁgﬁ PfLarE@QUWYleA%ﬁ@fs Res. 20
purt ﬁ%%%?%%?ﬁ?é"d%f’&phréﬁ%ﬂ tcgl af Eggn a%%]ﬁr%cgglzq’éa\:(\ﬂ%és\lhe{
OXxdoPreydfataliadiisi. t%*fs&%hi%%é)ﬁz’ﬁ%%% drlifial- &.oftite Nﬁn@@éﬁﬁd&
moys®3isicapabjehémrocucingEisdty pes ¢f $iimatt ritihdalaliahantibodied.
10 Ao 3 58ha MW%MCM@%OQE% asparaingdq they) 856-859;
mvintlgn CENP %agdgoglg %e%@n@h‘t@ %EE% qgc:(qg&igw Tavlor,
mal, € % a’transgenic'm aving a eno comprisi uman

éﬁlamré’%‘@‘é’?fé AP NGRa iy R Nréﬂédéh% odMy s
a pbnmnn@f a2 éfﬂ?@@@?*@ﬁiﬁéammﬁbmnmﬂ@dopwlﬁ%dwﬂeﬁnéh@bl Sci. 764

preparsjoss X 4Qhandigevanel/al. catls. amteaaiag OIXdOks Bsas!ls 20the
(e. gco%H’éﬁ{l'BﬁﬂiigF%)F‘?&I}r%?e%ﬁ%}ﬁ' 13%% B?Q@Qr@&g iﬁ'ﬁﬁgif/\gr#i‘irety See

ﬁe%s F Btealer}slzoé nagfrr%? 4 Lgfpga pré errgé%rﬁﬁ%tgag te 989 650;
hunﬁaﬁﬁ’ %W@ééﬁéﬂéﬁtl%@éﬂ@?ﬁa r%é?éc?%?;a’ir?étﬁé%étﬁééﬁ%e%‘én%%’a’cﬁe‘i&‘*

using @rarstfsaic Wi eosanymivien s/l die mmhydd ifHHanE. 25 system
rather than the mouse system. These transgenic mice, referred to herein

as THMAR:IGH, SoRAn A RURAN TIMOREIABUR AED A UNIOG 0 e
encodés unrearr nge F\ an immunoglobulin g ich |nclud the
e R et e
targetRigsHn Aol th&FCﬁfééﬂ%’t@tfh@l‘éﬁﬁ%Q‘éﬁ'éﬁﬁh%»a’t‘ﬁd%%h&ﬁ‘rﬁ’deﬁ’“befg)
(LonbeegalN.Netiak , 3a 159 868 (1984 F36v366-B3d), AcdordingBipthdumices
exhi bﬁd@%@eﬁﬁmwwﬁm@m@&s&%gr Hie ARG INESPONSONREs of age
'mmuwzaﬁ%ﬁbe edueed hman feavy Busdanteiain g@@%gﬁaﬁls%m of
unde? 0_Class SWItC ing an somatic mutation to generate
soluble OX40L antigen (e g. purified from OX40L-expressing cel cot to KLH
or in PBS can be used to immunize the HuMAb mice intraperitoneally. This can be
combined by alternate immunization with the isolated OX40L protein with cells
expressing OX40L, eg., a tumor cell line, to promote immune responses.
Curmnulative experience with various antigens has shown that the HuMAb
transgenic mice respond best when initially immunized intraperitoneally (i.p.} with
antigen in complete Freund's adjuvant, followed by every other week ip.
immunizations (for example, up to a total of 6) with antigen in incomplete
Freund's adjuvant. The immune response can be monitored over the course of the
immunization protocol with plasma samples being obtained by retroorbital bleeds.
The plasma can be screened by ELISA, and mice with sufficient titers of anti-OX40L
human immunoglobulin can be used for timmortalization 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. Several mice will be immunized for each
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human IgG monoclonal antibodies (Lonberg, N., et al., Nature 368 (1994)
856-859; reviewed in Lonberg, N., Handbook of Experimental
Pharmacology 113 (1994) 49 WO 2006/029879 PCT/EP2005/009968 -34

wobehosberg, N., and Huszar, D., Intern. Rev. Immunol. 25¢d-885)00508863
and Harding, F., and Lonberg, N., Ann. N. Acad. Sci. 764 (1995)
536-546). The preparation of HuMApsmice 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 5 al., Proc. Natl. Acad. Sci.
USABEE G987 aR)es Aoiib o Meke, BrbfANRcesahdie £1¢pggayt HCo12
11%48; Ghenirgmetiatd. EMBO J. 12 (1993) 821-830; Tuaillon, N., et al.,
J. Immunol. 152 (1994) 2912-2920; Lonberg, N., et al., Nature 368 (1994)

?fggr%?%{g ?%’?P%E%}M J*ﬁdiﬁ’etﬁf‘i’%‘?tfoﬁ’iﬁ%me%b &%@7 %ég%‘él&]&a
N, BREHAS FC@ b Rod-18 TmiMaC %6 % éé i

andlisowsis iINth e dQe e %@Wrbwn(g%)(%ée&@eﬁgh\ﬁmnwm of
et alWNat/ RBitechndlChd (LORG) 84pp8aihthehdontentgwkalhofdahidredre
herﬁggﬂgowwatadabyngte?a@@hﬁbth ey ﬁ@ﬁs?t¥4§§ﬁ}fl¥65tlgi Ekt%ﬂ;&%%g%tn
5,6 iag’i%g%"éiz?%i’ée '58‘“ sgfi‘fg%ﬁg ?4‘59 %%‘?%g‘*/%c% %99\%0 08/24884;

15 WO 94/25585; WO 93/1227; WO 92/22645; and WO 92/03918. To
genératd oy hﬂméxawm@dlﬁaaiiwuaﬁﬂbddié@ibe@%@muq&thﬁimél@ana}
be jennupizedswitha pudfied, gr, enrighatMpeparation SO XA40k3antigeMD
andjor cels, ?ﬁ(ﬁﬁ%ﬁséﬂgog&éé}%ﬂ@a@}c%ﬂmﬁg% éff H&&QE‘&P[@' oy of

P e et s e i

Preﬁé?bﬁlifl tHe"mitlelvilNple %’—%SCWéék%"‘ fleee %ﬁ?oﬁ‘?iﬂeaﬂ%ﬁ HCo12 human
immiaizatiein Fenexampledaqified Erenpilehzdipyépdibtianzef. Helubbase
OX4Qkantigene. e Ruiilier fam. QX 4dk-exmessing:ralis - aoumladiie PEG

Ku_iaaggdl nP s@?cf: %Fﬁ% %ég?'] e}?t%o 0 zHQ Hh%ﬂ&é’v%\'@ ;&j&ﬁm h brldomas are

mtragerltone

ine alternat |za ilon |
the M6TaIEEES; i‘ﬁ’fL TrBratains égﬁg%"e jie %ﬁﬁé%rf?ﬁfm °& %‘a'%"?u’rFfBFe
cell flesp prommo s fﬁmm%gm%weeﬁmmdmwmefm {iRunized
variaiiscantidesns hasshawh thatiihetduMAD ransgeaictinicexespemtlioma

besemmﬁa’@'admmmwgdmmi@asaw laledt M%pa&zigﬁwz x10° in

complete Freun nt, we ver¥wother ee .
y }

.mm"Wua,i‘zgﬁsﬁ*s"zfswi‘%rﬁa% IOlON e e B LM Ron in sclcctive

meaium.

Individual wells are then screened by ELISA for human anti-OX40L monoclonal
IgM and 1gG antibodies. Once extensive hybridoma growth occurs, medium is
analyzed, usually after 10-14 days. The antibody secreting hybridomas are 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.

The assay tree principally is composed of an unspecific assay on 1gG (“1gG-ELISA”)
followed by a specific ELISA and apparent FACS assay for determination of antigen
binding to either purified OX40L protein or OX40L-expressing cells. The next step
comprises functional assays where the competition of the anti OX40L antibody
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30 Freund's adjuvant. The immune response can be monitored over the
course of the immunization protocol with plasma samples being obtained
by retroorbital bleeds. The plasma can be screened by ELISA, and mice

Withsutfigient titers of anti-OX40L human immunoglobulin gapbs, 14sthess
d

for iImmortalization of corresponding B cells. Mice can be booste
intravenously with antigen 3 to 4 dayg(tggfore sacrifice and 35 removal of
the spleen and lymph nodes. Several mice will be immunized for each WO
2006/029879 PCT/EP2005/009968 -35 antigen. For example, a total of
twelvi ks Mbalrshice ot tive BiCoirrang MUbIR pstridisrs @A AChe mithanredied
TheyKIEe7dnios dnve:prdkid disruation ifethei iilegerRoHDH lEhb € RITBA or
(kaf%% A A %%%S%%gslg f08Rs ke RIAWRMER %1%@%?%&5 of

82 g a CMD, ng'l tion in thejr endogenous heav chaiC{'n e
e SR E RN 106 W 1A T2 AR h R TR -
chairtitratrsy eneN Bstiesseribedhin nEis st dop viscefuctingal Bretscrlss, the
14 $1896):845-881), ahdha HEoDMIhamtbedyychaimibigrisgehe:{dsation is
desgriba jedySrRalentNaoR £49:429) TiesHPg12 mice have a JKD

disruption in their endogenous light chain (kappa) 10 genes (as described
in Chen, J., et al.,, EMBO J. 12 (1993) 821-830), a CMD disruption in their
endigersuSTR S6UREh Yantssrers Bl Bih et PPER AR fuFrifkens, it is
01/, soK SpS:humantdtappsd lighitchan trersdene astbeseribelibm by
Fishyalah M, &bﬁilssi MateBigteghn quc}llﬂe( 1ROC) B -8 h)ennet ariifg0d2the
DA NS ROL AN ANIANA0ENG AR IRSRIRSAAD EX ARG S AN (eee, e,
01/14424).The mous mpgocﬁgigaé&d?%ﬁp ted ?d fusledl\v,v%th 85,1
Mol M Ba ¢&1flin Tf)éfﬁg PE &t orf Standar prétdcols 10
gendfS Aybridormed Qrrenrésutfinty Ryptidttadcare SthéivActe éRET KPR
prodociin sifcamigeswspe cifin antibodics: Porgxaniphe, sibdjle DEeH databases
SUSBERASIRNRILLSRIBRIC ARG Y IIRIb AR dg-CethRE YN PIRGY RS HIHB sequences
Immwlfjxﬁl%i? ern%}grenar{‘neatﬁll'{'fseedn{%g%q e-%lxé[ sethe nlcje@%ggaggesp E%Qvill not inglude
nonsecreting mouse myeloma 6 e Is_(ﬁ%lc, CR 158’% ith 50%, PEG.
CelRRIPTaaratAphroxthstery 2 1ts fieAStBBtBM dtstEPpIitene B
followleabirabiont fieoinelkerinsebistioss iniBelsetilifenieniuhe nedidpkralof @
wellsigta ety sereahed leyekblioA fdbhynamaivid@X 4@k imonos| dnabakiite
and.lgG antibodies. Once extensive hybridoma growth occurs, medium is

25 analyzed, usually after 10-14 days. The antibody secreting hybridomas

are replated, ) _ ) X )
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.

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
even more specifically the pharmaceutical composition comprises an antibody as
defined above and at least one pharmaceutically acceptable excipient. The
composition must be sterile and fluid to the extent that the composition is
deliverable by syringe.
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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

W6 dEnaigrcharacterization. 30 The assay tree principally ig-¢ampRese6hak
an unspecific assay on IgG ("lgG-ELISA") followed by a specific ELISA

and apparent FACS assay for determipation of antigen binding to either
purified OX40L protein or OX40L-expressing cells. The next step
comprises functional assays where the competition of the anti OX40L
antisodse Ve 2009162087 RE Y/ KRR0T81 00986 8ndBlgvitnitsndatl saf vents,
intedRGHAMPaRREH £ GasalblenmsitiediO%d0 {onkilpar pyiliedisQX%40L.ad
Oxé‘é%'mgﬁ%escﬁe?agigg Gellsds deteraingd, &% gpgnpﬂgﬁ@egﬁhﬁgﬁtmpmble
FAGS. I@fnegt tep c _mprjs%f functional assa tWhere he Dl ck{nlgi;
capdBifityOF At BRIDL aHtiBoEy Bt XA RalARSaUEAGN IS CHraneous,
detemsiien].espimiFRB PidetivatisArniNEicE-d8$ayPy. Stk ostépfusion).
conmpefead funefion adraiss sysnvuhereutheti Blofikind clyabilitiooétheple acetate,
anti@XOLanjiRody soncerning Trradasivatipnis delerappecohtcnl in
actiyafion assay and i1 Ssaeg]l; BERAHIR PR SqAHe a(f:l?.sﬁ{a?rmacaeutica}

itl anic salt, . saga )
respons@?e %r an oéy-antlg nter CtlQﬂS itis OS_SIE eto express

recafBbiR ARTTGHIEE Moty 1 e RREhIDEP I UbhPERAL ticd
expbeissian VECitthaDnbladBiHEIBDR sequences according to the
invention onto framework sequences from a different human antibody

(Se%h%'gn’tﬂ%ic%’:pgﬂmralduﬁti reg%r?z; BR éllgg@rﬁlzt%'%g% .eﬁxe%nagiy
3

LB e

( ewor semces can be
obtaiRsgTrEHrpubiid DN AvAReBR e h sk MbUAE gerine Harfsnand/or

antibatiyrgehespheeenchs rdiyesd geivhlin@egqudnbedervedl diffes fromucrose
mat%@/@ﬂ%ﬂ%s@@ﬂQH@QQH@”@?@@Q@Q‘SS@. they. vwilkRetnphidss are glycerol,
compisishnasarmiaduRRIe EH?%}Y‘%,‘%W& [REMEA RN N A8 o
duri cell'maturatijon. Germline gene sgguegce_s will a}%lfq dlljffer%om 80)
the EHuRHEks B 4 FIH S R)CRRRAoh SBGAS S BrRIRGY AL 20 o0

1
indivieiliar epelekpaerosithdes aitaite 0%EYi6n. tphé)#%erﬁwé#fuﬂhéi?efemd

comjitisandheiudeahassaiotibodysascordindytdrtive tnvention ttﬁoﬁ&h&glml and

diagnasis SEXAPLHA Ml iefRtelivRy @ imawipological assay
determining the binding between OX40L (either soluble or

membran-bound) of a , _ _ . .
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 resuits.

Pharmaceutically acceptable excipients or carriers include sterile agueous solutions
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,

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, intravenous,
intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,

intradermal,  intraperitoneal,  transtracheal, subcutaneous, subcuticular,
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sample and the antibody according to the invention. 25 In another aspect,
the present invention provides a composition, e.g. a pharmaceutical
composition, containing one or a combination of human monoclonal
%%@9{% Qr the antigen-binding portion thereof, of the pre;gil P2005/009968
invention, ?ormulated together with a pharmaceutically acceptablée carrier.
More specifically, the composition is a pharmaceutical or a diagnostic
composition and 30 even more specifically the pharmaceutical

composition comprises an antibody as defined above and at least one
phammaaauiieallyieeppial|eweipienid] heregmphsifaluniustdamtesitenal
and fluid o he;gxigph that the composition is deliverable by syringe. WO
2006/029879 PCTIEP2005/009968 -37 As used herein, "pharmaceutically
acceptable carrier" includes any and all solvents, dispersion media,
coatifigal dnrmeletshiarabriartiipgal soknstsatomeasrticalagrpagrons of
delalyingragentsyeanibtheikebthadrdad physiodogically aompatiiienf the active
PreferabivnthRicairierdiceuiialile fatitranenpusedntrampia®idaksponse for a
subeUiangQuS. RRAISHISIal PRk o SRIYPIRAL AN AR (e W oxic
|njegtlon or nﬁ’f‘usmn “Prefera ly such a carrier.|s an aqueous pH buifered
soldtiofPEroPBitanpld acktattsd cpstas prpiilte %?Pﬁrﬁfdﬂaé*;z gret@rishiy °f
isotpricmprekinetimfactntdiritiging ddditibitanf ikerppificisakoswgaitiqaslgbthe
andye¢sansuagiant. Bhplshataauticaleaaceptable aatderharefalde sualkeast
desgriReasinReMINORRS & Q@E’?ﬁ%@&w&&' tﬂ'@_ r§&_i BPCRGehOn eI ticular
Osol, &, . (1360, The anubogy, cencepation Is Brelerabiy oM il ings
mg/MmitB°58 mﬁ??ﬁl?‘ﬁ?e%erdb “the pﬂl_value ofathe buffere sloﬁu‘tlon P
ranged/ fomalerrls B9 A & tigw HEEhths R ISHIRR P TRPo BRI cmployed,
Prefberegesalts arggbodiunditiolnrigieanlidhenl thodidnptrospidatd iristherrahges
of 1mikie BGRnlhiRrefparad-SHgRNSs arel uwsel thandéalciehaloserdical
the %.10.:16% (Wiv e 0 rel, Y,

oy T Sl ‘é’*f%ﬁft R B R o
15‘V§°(9\7Rf¥nﬂ?é' AL MENAEIABRY 4 polysorbate (e.g. polysorbate 20
or 80) and/or poloxamere in the range of 0.001% to 0.5% (w/v). A
prefétkeid]lphagracepticatdonmpesitiopn centaimsganiliastyefram B okideg/mlaid
to Sghang/mtanchigP sk i 200 pheaphate-hutterrd saling REb4- Qi in
6.0, . COmRQRINOR.OhNG: ST RAL RV RN SABARANRINEIPRIRYA in the
Varlle)r%c%dures set forth without departing from the spirit of the invention.

Brief Description of the Drawings

Fig. la: shows “binding ELISA” for TAG-34, LC.001, LC.005, LC.010,
LC.019, LC.029, LC.033.
Fig. 1b: shows “blocking ELISA” + IC50 data for TAG-34, LC.001,
LC.005, LC.010, LC.019, LC.029, LC.033.
Fig. 2: shows “blocking FACS” for TAG-34, LC.001, LC.005.
- Fig. 3 shows “NFkB-assay” for TAG-34, LC.001, LC.019 and LC.O24

{non binding antibody).

Fig. 4and 5: show “T-cell activation assay” and [C50-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
mouse OX40L. A) control for hOX40L expression on transfected
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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. 25 Pharmaceutically
LaRlg-gXxcipients or carriers include sterile agueous solytions, AL 1uaoss
sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for
pharmaceutically active substances'ig nown in the art. The phrases
"parenteral administration" and "administered parenterally” as used 30
herein means modes! 6 adalinBiratidimgtifahthantertesabaiiiibieapressing
administration, usugly RyinierEeRtANE:RRIINRS, Apholb iR @HaNected and
intravenous, mtrawggﬂﬁr,ﬁﬁg@}%tﬁgn%lf mEraaml%%%li,eLn{ga%@ﬂéggﬁxpresSmg

intraorbital, intracardiac, intr mal; intraperitoneal, transtrac
subcutaneous, subStRcGiR Wégob‘éfb?@ﬁéﬁé??’éﬁ%éb%)o‘tﬁg%ﬁﬁus
intraarticular, subcépstitar, subarachnoid, intraspinal, epidural and
intr@&sgegnal injectishoandhabision oAdieiahtibsdige Jevieddofthdactivend Clqg
ingredients in the ngg@maceutical compositions of the present invention

may. be varied so as to o taigﬂan ount %f t(pe agth/e. 5 ingredient.whic
. L . SNQ e ablli the anti 1es of the invention to activate C3c
is e fléc?lve to achleve“ﬂ%e deswéyd0 erapeuﬁc response fora parﬁchar

patient, compositioﬁl,:é’ﬁd mode of administration, without being toxic to
the Pigtiént. The selbotedtboshiiylefaehwihdbpded efpte invariaty of bind to
pharmac_:pkinetic fagtaes dﬁ&h};ﬂﬂ@t@(@@ﬁg@ﬁ&hﬁmqﬂmw

conagsitons of they present yenipmemRRA Ar i SRleSALMind 10
amide thereof, the rout ofég)aéjhmln‘l\?&?# 335] e th_ﬂ)ﬁ ofﬁ?drglnlstrg:lon,
the rate of excretioh"8f tHe aHidUMEr g; 'd 'bei %Né 516988 e
dur&ioRof the treatMseisn dilesrlareys, bompetiaslaandleoPrialéfdls B3¢8Ll:
in combination witHathe particulangoiqidsitions employed, the age, sex,
weight, condition, general health and prior medical history of the patient
bei gr(';tg z gigee{laec'g:%r .ngl known in the medical arts. A typical 15
weeKly aosage might range trom about 0.1 mg/kg to about 20 mg/kg or
more, depending on the factors mentioned above. The following
exahisdd Nederendeppadighereaniistnp rnesfigurés@Pe provided to aid

the spgerstanding ghtaeypieseniriahentigon hLwe scope of which is set

fortijie, {haappendad claimsclils wideistepd ihat megifications can be
ma%%&] ﬁt)-l?\l():ti v heavy chain variable region of LC.005
SEQIDNQO:5  kappa light chain, variable region of LC.010
SEQIDNQO:6  yheavy chain variable region of LC.010
SEQID NO:7  kappa light chain, variable region of LC.029
SEQID NO:8 v heavy chain variable region of LC.029
SEQIDNO:9  kappa light chain, variable region of LC.019
SEQID NO:10 vy heavy chain variable region of LC.019
SEQIDNO:11 kappa light chain, variable region of LC.033
SEQID NO:12 v heavy chain variable region of LC.033
SEQID NO:13  kappa light chain constant region
SEQID NO:14 vl heavy chain constant region
SEQID NO:15 14 heavy chain constant region
SEQID NO:16 kappa light chain, mutant variable region of LC.033
SEQID NO:1  kappa light chain, variable region of LC.059
SEQID NQO:17 vy heavy chain variable region of LC.059
SEQIDNO:18 kappa light chain, variable region of LC.060
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20 procedures set forth without departing from the spirit of the invention.
Brief Description of the Drawings Fig. la: shows "binding ELISA" for
TAG-34, LC.001, LCAOS, LC.010, LC.01.9, LC.029, LC.033. Fig. Ib:

whows odeaking ELISA" + IC50 data for TAG-34, LC.001, 2e--&pMIRn0996s
LC.010, LC.019, LC.029, LC.033. Fig. 2: shows "blocking FAGS" for

TAG-34, LC.001, LC.005. Fig. 3: shows "NFkB-assay" for TAG-34,
LC,001, LC.019 and LC.024 (non binding antibody). Fig. 4 and 5: show
"T-cell activation assay" and IC50-values for TAG-34, 30 LC.001 and

LC SBIDRY 491 L -phrsteadwirigrisp ivepoion)LERE%6: shows "TT-assay"
datsEQIbAG:B4, Lkeppo Lighmahkia, 033HRGegtoshdoWS.th2 cross-reactivity of
the@@ilﬁ@mg@@f t?%é%%ﬂ%ﬁblé@%&ﬁ $¥40@ks A) control for hOX40L
@éﬁlﬂrﬁg‘% %9% ed Wg)C 25006/0 879 PCT/EP2005/009968 -39
cells, B) b|n fie antibodies to hOX40L expressing K562
ceIi%E‘@:sQMrW fof h?@?(&bﬁ%@(@r@é@bﬂ’é?ﬂ%%é&@ﬁ) and WT cells, D)
binAHQ IbF N Entil bdieg thamONADLOEXPA3ILINGR 3 B6Rmeld gt dnE)ant)
binding s He:antibedies W bitoaR calimsd tundh Figs 8ishawys the
ablg%dl)iﬁi}@d;gpb egltl g}m}{%@ﬂ%& bind Clg (n=3). Fig. 9: shows
the ﬁﬁOf the antl5 of the #@’len@? #1\/ 3c (n=3). 10
NWEGhe BB SPIHECAHSai @Rfion to bind to FcyRI
(n a@@@ﬁ@aﬁén _uyx%m fheyRIfB G08) (Rgdi Labiwepmandpthitywitane
antgrligsbtee ineatipohtendCo0FCYRER A(@biliganNiéeells (Mean
SEN:of fdaHQES)- 15 ;g Waskarpr Blotiokanes 1, 4, 7: marker; lanes 2, 5,
4 L; lan 4 OX4 escription of the
Se]%?%ce Lét?(r%]g ]E e[?\?S %%% Oé& rpght cﬁa%n Q Fible re%on of
LC. 0:67" ¥ heavy chain of L (T.234A, L235A human [gls]1 mutant)
SEQ ID NO:68 v heavy chain of LC.060 (3228P human IgG4 mutant)
SEQID NOG:69 kappa light chain of LC.060

Abbreviations:

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

$228P means an exchange of Serin to Proline at position 228 of 1gG4 heavy chain.
L234 means amino acid leucine at position 234 according to EU numbering
(Kabat). ’

1.234A means amino acid leucine at position 234 is changed to alanine.

L235A means amino acid leucine at position 235 is changed to alanine.

PV A236 means that in the 236 region ELLG of 1gG1 or EFLG of IgG4 is amended in
PVA.

GLPSS331 means that in the 331 region ALPAP of IgGl or GLPAP of 1gG2 is
changed to GLPSS.

Delta G236 means amino acid at position 236 is deleted.

lgG4x means mutation S228P in IgG4.

LC2010-001 is a synonym for LC.001

Feg is synonymous for Fegamma (Foy)

Other sequence amendments of antibodies are designated analogously.



SEQ ID NO:2 y heavy chain variable region of LC.001 20 SEQ ID NO:3
kappa light chain, variable region of LC.005 SEQ ID NO:4 y heavy chain
variable region of LC.005 SEQ ID NO:5 kappa light chain, variable region
EQ ID NO:6 y heavy chain variable region of L
%é:’%‘@%ﬁfﬂigm chain, variable region of LC.029 25 SEQ I%(%]@?&E%@GS
heavy chain variable region of LC.029 SEQ ID NO:9 kappa light chain,
variable region of LC.019 SEQ ID NTH10 y heavy chain variable region of
LC.019 SEQ ID NO:11 kappa light chain, variable region of LC.033 SEQ
ID Nedmbynbeasobhatinvasiatieoiegion of hGXBB-BsSEQ ID NO:13
kapﬁgegggt&qh@{iﬁiggrp?ant region SEQ ID NO:14 yl heavy chain constant

region S I : 4.he ain cons jan SEQ ID NO:16
kapﬁgﬁﬁﬁ%ﬁgﬁ%@'ﬁ%ﬁ% 1\3/15rigz;\%gfé&]reggion oTt@g%bg?%gEQ ID NO:1 kappa
light'erfhln AAEBR [@8ion of LC.059 35 SEQ ID NO:17 y heavy chain
varidblenbigior sfidd: 0588 EF40. NO:18 kepp#lidlehain, variable
regingakd-CHRAWO 2006/029879 PCTIEP2005/009968 -40 SEQ ID
NOF ¥ Ineavy ehidii YRR temion of LG,060, GEQID NO:1 kappa light
chain, variable region of LC.063 SEQ ID NO:20 y heavy chain variable
regidhedf? EHEIBEQ ID NO:21-57 CDR sequences 5 SEQ ID NO:58 y
heakscemdinast sdubbhmanAdGi type) SEF4H-RIB:59 vy heavy chain of
LC.084d(la234A44l 23F5A human 1gGl mutant) SEQ ID NO:60 y heavy chain
of LE00L.6e223R umaR JaGhmutant) SEQu L N@:61 kappa light chain
of L%‘%)Ol SEQ ID NO:62 y heavy chain of LC.005 (human IgGl type) 10
SEQ | 6:63 y heavy chain of LC.005 (L234A, L235A human IgG |
mutSAtS “BEBYEPRETEHIPRERN chain of LCHE%E228P human 19G4
mutartbSEQ ID NO:65 kappa light chain of LC.005 SEQ ID NO:66 y
heawy:ehaih0f i A60 aumamiddGl type)  Anti-His

antibody

Recombinant soluble human QX40 hOX40 -mFc
fused to murine Fey

Murine anti-TNFa monoclonal Anti-TNFg
antibody

Maurine anti-CD40L monoclonal Anti-CD40L
antibody

Tumor Necrosis Factor alpha TNFa
CD40 Ligand CD40L

Rat anti-human OX40L monoclonal TAG34
antibody

Human anti-human OX40L LC.001, LC.005,
monoclonal antibodies LC.010, LC.O19,

LC.029, LC.033,
LC.059, LC.060,
LC.063
phytohemagglutinin : PHA
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SEQ ID NO:67 y heavy chain of LC.060 (L234A, L235A human IgGi
mutant) 15 SEQ ID NO:68 y heavy chain of LC.060 (S228P human IgG4
mutant) SEQ ID NO:69 kappa light chain of LC.060 Abbreviations: Amino

wEldsaks@breviated either in the three (Leu) or one letter gpggihohsiooss

S228P means an exchange of Serin to Proline at position 228 of IgG4
heavy chain. L234 means amino acid Jeucine at position 234 according to
EU numbering (Kabat). L234A means amino acid leucine at position 234
is changed to alanine. L235A means amino acid leucine at position 235 is
chaixgedBbEslanine. 25 PVA236 means that in the 236 region ELLG of
IgGl or EFLG of IgG4 is amended in PVA. GLPSS331 means that in the

333E 5qn IALPAP of IgGl or GLPAP of IgG2 is changed to GLPSS. Delta
ans mi‘ﬁ% id at ition 236.is deltets%ﬂ g?% means
mu{%Fﬁ’(?Ff" Eé T5-BOL IS RESME R TP TEYOT Feg is

synonymous for chamma (Fcy) Other sequence amendments of
antihadiesoftgtdesignated analogously. 35 WO 2006/029879
PCT/EP2005/009968 -41 Recombinant soluble human OX40L

hO s, fused toaHlstl |ne ta rlne 40L

Cﬁ%—ﬂbl—bgb?uggj %o af—hsut ne tag ecom |nant sol)uu%%terﬂur%naen Vme
hoseaon-Hiagiisia e L ey i reesiones ad e b An %@6&”“&
mOX¢4B1llRlsgerftesertio & MagrageResokibiibhtigokibishdmarddyapgnycin

hOX4Qinkks fused-todadrsmarcEgy Rabbit anti-murine Fcy monoclonal
Anti-mFc

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 GG2198 (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 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 pl of 1 x 106 HEK293-hOX40L cells was mixed with
100 pl complete Freund’s adjuvant (CFA; Difco Laboratories, Detroit, USA). For all
other immunizations, 100 pl 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-hQOX40L were found to be sufficient, mice were
additionally boosted twice with 15 pg hOX40L extracellular domain in 200 pl PBS
intravenously (i.v.) 4 and 3 days before fusion.

LC2010-001, LC.059, LC.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 ug soluble
extracellular domain of hOX40L. Seven immunizations were performed in total,
four intraperitoneal (i.p.) and three subcutaneous (s.c.) immunizations at the tail

base, For the first immunization, 100 pl of recombinant protein was mixed with
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antibody Goat anti-human Fcy monoclonal Anti-hFc antibody Murine
anti-histidine monoclonal Anti-His antibody Recombinant soluble human
0OX40 hOX40 -mFc fused to murine Fcy Marine anti-TNFa monoclonal

wBtuhNEas-antibody Murine anti-CD40L monoclonal Anti-CR4Qkma3naRe¥s
Tumor Necrosis Factor alpha TNFa CD40 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, LC.033,
LC.059, LC.060, LC.063 phytohemagglutinin PHA WO 2006/029879
PCTVE RROOS/BEORE8ndd 2dEXaaMRIFE Slra frpbler 2B Eip fatiopi o LiRA). For all

hybsidemanealbling iqduoing amtireXdtihaantigotias wasCilid® with 100 pl
thl’l?{éql? %gmbagg@g y\@ir&gpltured in IMDM (Cambrex),
clone rum

Feta 1 Bovine s (Perbio Science), origin Hybridoma cloning
factor (Igen), sodium pyruvate, penicillin/streptomycin,
2-m¥Tesptsathaittr HAT (SigX Ml rivarcafrrdiantyein imsbogues inere
37 Giédid i 00astdDtrmnuitizatiq padedusetat tiahsgemieimice200 pl PBS
LCZ042:00k:50 F0h42 maiesandsdsdemales), strain GG2201

(Medarex, San Jose,

Hybridoma generation

Mice were sacrificed and the spleen and lymph nodes flanking the abdominal aorta
and vena cava were collected. Fusion of splenocytes and lymph 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
ELISA. Plate (96 flat bottom ELISA plate, Greiner) was coated with 0.1 pg/mi
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.

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
{PBS containing 0.05% Tween 20. Gt-a -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
with freshly prepared ABTS® solution {1 mg/ml) (ABTS: 2,2’-azino bis (3-
ethylbenzthiazoline-6-sulfonic acid) for 30 minutes at room temperature (RT} in

the dark. Absorbance was measured at 405 nm.
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CA, USA), and 4 HCo01.2 (4 males), strain GG2198 (Medarex, San Jose,
CA, USA) were alternatingly immunized with 1xI06 HEK293 cells,
transiently transfected with an expression vector for human OX40L

W Aze@nd 20 pg soluble 15 extracellular domain of hO¥4QlerEigdMnooss
immunizations were performed in total, four intraperitoneal (i.p.)

immunizations with the hOX40L expregsing cells and four subcutaneous
(s.c.) immunizations at the tail base with recombinant protein. For the first
immunization, 100 p] of 1 x 106 HEK293-hOX40L cells was mixed with
10d‘m%@ﬂ§léte Freund's adjuvant (CFA; Difco Laboratories, Detroit,
USA). For all 20 other immunizations, 100 p1 of cells in PBS were used or

recqm*a@&%m%mwg W&%ﬁ“ﬁﬁh@-@&@ié@%@%ﬁhﬁﬁ@i@ﬁ%@&ﬁ%m

(ICE co) n tlter fan er und

R L B S S B A P SR O ity rat ani
A IEAORB HER0O PR RAE Uy S 4§ﬂ,%ﬂ%0days?38 by
beforerhigitrin@EatdROA04001 AL, 0BG atdnosbeand b0 BRES weve deekeddby
fronmkBEeid Mmice. PRERO LDIR0S st pRimEkad ~AR00EINYs 0336 FE(PIBOT \Yieor
males,apd & female) @&r@@ﬁ%@k@%&f?&e@&é@éﬁa&@nﬂ§ idoma

were #%%g%%%ﬁﬁtg ggguto L{tglng,iggaS%Iular do amﬁ{ P% AS P STC

Seve ere performed Into a OUI’ |n raperitonea
and Ry eled HCREHE O TERL) FATRTUHERARORS fﬁ@qsws’o%layémﬁt rl'ﬂﬁ%i in

firstiBfTidnizatibm 1B3Qipe of reobrhbinayuepigterciisvasramieebled/tiriy@nd were
2008/Q22269 RETER2Q05/009368 ¢ -43:10%Rikcosapeta frewndsd), diluted
adJ‘ﬁV%Ho(CF%B%Eg‘%&aPQ{a%P%?% D@‘éﬁ’”m&&%’“&%ﬁ;‘%ﬁ%&ﬁ"%d ajeays were

immunizations recombinant pr s m|x % |
|nco‘?ﬁ¥ﬁ‘é’iée‘ﬁ“éﬂh’iﬂ%9héﬂﬁi%‘ﬁ€5 GER lﬁ&ﬁ& #’t?%f‘%l ‘Ptes atroom
antithopeqoiro et oute 1 e s%l?ﬁer%fmcweé m@ﬁ@r%ﬂaéldﬁﬁm@llyl BooEEH:
twicplmitheddersg hOXA40L extracellular domain in 200 s1 PBS

intravenously (i.v.) 4 and 3 days before fusion. Hybridoma generation

Mice were sacrificed and the spleen and lymph nodes flanking the
abd&mimaledbrta and vena cava were collected. Fusion of splenocytes

and dyonply aed ecgadscwitinliies dAusERPBIENN SR Ziattelsmass
performed according to standard operating procedures. Antigen specific

ELl%ppa-light and y1-heavy chains)

The nucleotide sequences coding for the light chain variable region Vi and the
heavy chain variable region Vi of the OX40L HuMabs were isolated by a standard
cDNA synthesis / PCR procedure.

Total RNA was prepared from 1x10° - 1x10" hybridoma cells using the
GeneRacer™ Kit (Invitrogen). Hybridoma derived RNA was used as a template for
the 1% strand ¢DNA synthesis and ligation of the GeneRacer™ Oligo-dT Primer.
2" strand cDNA synthesis and further PCR amplification of Vi and Vi encoding
¢DNA fragments were performed with revers light and heavy chain primers
complementary to nucleotide sequences of the kappa-light and yl-heavy chain
constant region and 5-specific GeneRacer™ primers, respectively. The PCR
products were cloned using the TOPO™ TA cloning kit from Invitrogen' ™ Life
Technologies and pCR4-TOPO™ as a cloning vector. Cloned PCR products were
identified by restriction mapping of the appropriate plasmids using EcoRl for
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Anti-OX40L titers in sera of immunized mice were determined by antigen
specific ELISA. Plate (96 flat bottom ELISA plate, Greiner) was coated
with 0.1 pg/ml 15 purified OX40L dissolved in PBS and coated overnight
whiapryissperature. Thereafter, wells were blocked with PRG T 4B Bsasoss
containing 0.05% Tween 20 (Sigma-Aldrich Chemie BV) and 2% chicken
serum (Gibco)) for 1 hour at room tempperature. Tested serum taps were
diluted 1:50 in PBSTC and added to the wells. Serum 20 obtained from
mice prior to immunization was dissolved 1:100 in PBSTC and used as
negkgiviccormebixpestriusentibedl ditdrethenyainst pluahant OR40d FRsbp
disssivednld 50, jneRB&TEyand used as a positive control. Plates were
incubated for 1 hour at room temperature. Subsequently, plates were
washed twice using PBST (PBS containing 0.05% Tween 20. Gt-a
-hulgG -PIRP (Facksom) wiasedi BB 125006t25v RESTHdDehbyadidadetottiel
wellsqeentaiping the tested taps and the negative control. Rb-a-migG
(Jackson) was diluted 1:3000 in PBSTC and added to the wells

containing the positive control. Plates were incubated for 1 hour at room
tenifieratie. Enadtycs plateswerdwash ad dfises, tiMissousimg sBBSiFeapatkage
devgloped 1with-rashiy-pRrepared ARG (b0l bABER al data
2,2;5200:bis (30 ethvlbenzthiazaline6-sulfonie,agic) for Ipamiites 83
room temperature ( n .tﬁe dark. f&%sorbance, as measured at 405
nm SR DSl SuR 7B Pt seto gt - A kNP PEEFER FFNEDOC
detéveniive Whkther hybridomas that resulted from the fusion generate
human antibodies, a kappa-ELISA was performed. ELISA plates were
coated with rat anti- human IgG kappa-light chain antibody (DAKO) diluted
1/16898RKPBS by 5 overnight incubation at 4C. After discarding the
wellSoplatesioverbesioekan plasmelifation awithOPBETIZGPE @b
supplemented with 0.05% Tween-20 (PBSTC)) for 1 hour at room

tem?@éaa%@oﬂ@ﬁ%&%bvwgiéﬁ were ncybatad Mvamgr%ggme@yl&éssmely

supernalﬁn@ 1/2 diluteld in | STC. ,CuI‘Eurte medium 1 luted in PBSTC
wad T80 58 RIS b P RABS I GR Pidsitive mouse serum 1/100
diluted in 10 PBSTC served as positive control. Subsequently, wells were
wasped {f % Aot ietedncHRRIRd VD LR oRdateE ALA MW TR .
IgG F(ab')Z (DAKQ), diluted 1/20 6h|n 1li’BSTC forlhat3 .gﬁlslk%\z}(%e
wadKegs N(‘:éaé‘ﬁiot S}éwg ppa-light chain constant region (Cy, 13,
or out of SEQ D NO: 61, 65 or 69) were joined as were gene segments for the anti-
OX40L HuMab heavy chain variable region (Vi) and the human y1-heavy chain
constant region (Cyi-Hinge-Cra-Crs, SEQ 1D-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,
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:

- The immediate early enhancer.and promoter from the human cytomegalovirus
{HCMV),
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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 15 plate reader. Example 2 Cloning and sequence

VR AL B Anti-OX40L HuMab variable domains (kappa—lid’t%rélf'?&‘)yls’“‘m%s
-heavy chains) The nucleotide sequences coding for the light chain
variable region VL and the 20 heavy#hain variable region VH of the
OX40L HuMabs were isolated by a standard cDNA synthesis / PCR
proceduse I Riab RINANRS REEPREeSk T4 XL 06 - 1xI07 hybridoma cells
using the GeneRacerTgli/le'&t { vitroggfrji . Hébarid%rql%ndcgrqug C{«;}Nﬁtxhwa;s nal
used srg‘igrrlnep%@‘fg? he™1? strand cORA r)’mtﬁe s and" ﬁgal of thé
GeneRAEEFFMGRGo-dT Primer. 25 2"d-strand cDNA synthesis and further
PGR dihplifioationntf OK4ghd M dncadihly BPN Abmgehdhsavenged with a
perforpgghwithievatsdight andihgaVy ehalhprinars Eompamentalifdque

nucle%i&? %gtgiléggﬁ;g&e%ftmgy%gga-light and yl-heavy chain constant
region in 5-specific GeneRacer"M primers,_respei:tive!% The PCR

produdtReEEeTIO BB TS B E TP B P T AL Sh NG R MRS IRV GEIEAE
Life 3dsTecmotbescaBipCRETodGThis e ciniNgtvecisy CioHedPeR

produatsiwere identified by restriction mapping of the appropriate
plasmigs.usj co. W 6/, y/ 5 68 7445;
digest:f)l;l’;le aﬁg%ﬁaecﬁiﬂg}rﬂcalculeﬁgd DNA ﬁéﬁ%ﬁﬁ%ﬁ%& é?%?)%u%?%(? :elgﬁg}
790 bﬁe‘?‘ci)?l\?ﬁ and VH, respectively. The DNA sequence of cloned PCR
fragments was determined by double strand sequencing. 5 The GCG
(GéheticsSoipiputenG rofipe Mretioga0Wibddnbin) -befiwahaipackagwosed of
vergiefoiSdnangkvestor-NTI 8 (InforMax, Inc) was used for general data
processing. DNA and protein sequences were aligned using the GCG

modul,_CLUSTALW. SFqu%nce aligc?mentsw em%gl% using the program

GENEDSE Va5 55 S 1t ER M pRE ST E SRR fioh OF eXpresaion o -

plasmidd$dh\an anti-OX40L 1gGi HuMab The anti-OX40L HuMab light and
heavy shantheticodlif igendmyekessparatebe,

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

- The cloned anti-QOX40L HuMab variable heavy chain ¢DNA arranged with a
unique Bsmli restriction site at the 5" and a splice donor site and a unique Notl
restriction site at the 3’ end,

- The genomic human y1-heavy gene constant region, including the mouse Ig p-
enhancer (Neuberger, M.S., EMBO J. 2 (1983) 1373-1378),

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

Functional elements of the anti-OX40L HuMab kappa-light chain and yl-heavy
chain expression plasmids: Beside the anti-OX40L HuMab kappa-hight chain or yI-

heavy chain expression cassette these plasmids contain

- A hygromycin resistance gene

- Anorigin of replication, oriP, of Epstein-Barr virus (EBV}

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

- A B-lactamase gene which confers ampicillin resistance in E. coli.
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assembled in mammalian cell expression vectors. Thereby the gene
segments encoding the anti-OX40L HuMab light chain variable 15 region
(VL) and the human kappa-light chain constant region (CL, SEQ ID

X ut of SEQ ID NO: 61, 65 or 69) were joined as
V?%r%?%ﬁé%@r the anti- OX40L HuMab heavy chain variablegg%g%@ﬁ)og%g
and the human yl-heavy chain constant region (CHI-Hinge-CH2-CHS,
SEQ ID NO:14, or out of SEQ ID NO’:%,‘GZ or 66). 20 General
information regarding the nucleotide sequences of human light and heavy
chairg:figen which the codon usage can be deduced is given in: Kabat,
E. Aoy Gl e inOHSHCERIOH glsgmim Immuneleaicabiieigst.fifth ed.,
NIH Publication No. 91- 3242 (1991). The transcription unit of the
anti-OX40L HuMab kappa-light chain is composed of 25 the following
elefepts- OFARLiHinbeta @ BR Myo&tiReR B asstep ROMOIEr s Artivedpimihe
cytemieGeldiiirys- hddGMMIn\WOr2606/ 28879 POTHERRE0EANSA68 gedbmic
A synthelie - HLiciuding akagak:saaian sty deaputine impannaglobylin

| heas‘é}g;%%%‘é” iQHS""'h%?nqﬁ‘Aﬁeg&n%r@% ging,the, 510, SRBELISNBR o Ilé}eof

cloned anti-OX40L HuMab variable light chain ¢tDNA arranged with a

h
uniGABBEAIF e XA Ritd H eS8t el Hid ALphcEWorlth Se®hafad ¥4
uni¢merudogicedlifigidyrdiryiatithesignekigguenise genomic human
kappa-gene constant region, including the intron 2 mouse Ig-kappa
ig*@gﬁ%@ @&%&Qopo@aq@g@l@_ﬁmm, yé@ﬁ%é%( %9:&26“ ; ;ﬁ@gion

- The.human immuno [ -polyadenylation ("poly A") signa
seq?}g%%‘egh ereet?%ler%:sr%%%#n? g@%@zﬁ%f’-}é&e OL HuMab yl-heavy chain
is composed of the following elements: 15 - The immediate early

enhZmeepladd promoter from the human cytomegalovirus (HCMV), - A
synthafie- bt bTCtugingianK 0zl GERIHaAGENt (variant) anti-OX40L IgGl and
IgG4 based on 1.C.001

Expression plasmids encoding mutant anti-OX40L v1- 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.
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)).



- A modified murine immunoglobulin heavy chain signal sequence
including the signal sequence intron, 20 - The cloned anti-OX40L HuMab
variable heavy chain cDNA arranged with a unique Bsml restriction site at
&ﬁ"% Fo splice donor site and a unique Notl restrlctlon {ﬁ%@sﬁjt)%s
e genomic human y1-heavy gene constant region, including t
mouse Ig - enhancer (Neuberger, M.S,, EMBO J. 2 (1983) 1373-1378), 25
- The human yl-immunoglobulin polya%?enylatlon ("poly A") signal
sequence. Functional elements of the anti-OX40OL HuMab kappa-light
chain and yl-heavy chain expressidinblagmids: Beside the anti-OX40L
HuMab kappa-light chain or yl- heavy chain expression cassette these
pl mlas co qun 30 ATygromycinresistance geng,. An er in of

80 revigaon itations
re nuu.uun Oft; un%l psteir-Bar-wrasEBY)—ANR UIIUIII UI ICpllbalion from

the Viéetbr pUd%@Whlch allBYA-fépiicat Wﬁ%aﬁﬁa?ﬁﬁﬂni??E coli, and -
A A-lactamase gene which@oP§833ilamgibilisl.cesidtaneinkotdl h@BAVO
2006/029879 PCTIEP200509296&1 -‘Wtﬁé@%&ﬁ@@ﬁpﬁﬁuﬁiwm& amino

expression|plasmids for an anfi; OX40fL (#I’W?Pr@}?ﬁﬂt QtXA'OJsfthe
y4-heavy chain prototype exEressmn blasmi s deriyed from th

anjti-OX40L yl-heavy chain e sior] PHEEARiH h‘?g the human
genomic 5iyl-constant regioh2af yi- |T%9n@gwmlﬁswya%nylation
("poly A") sjgnal seq uend&bsﬁmeihm adgsbamiPydedasiant:reefidr
(SEQ ID NO:15 or out off nogipsgated yﬁuggg%tlaﬂng O PHLOHIRESD e
NO:60, 64 or 68) and y4- |mA %globulln gf%?an%‘atmn signal
seguence. For the expregsion oOf anti- oXY appa light chains

thé same ekpression 10!pladmit we r&Ugﬁaeﬁ@ﬁégﬁ?ﬁ%ﬂG%ﬁ%@é@@
above). Example 5 ConstrucBdnldéf exphessioryplasmidbafior mutant
(variant) anti-OX40L 1gG! and 1gG4 based on LC.001 Expression

pIFSTIES encogiRg pUtant ang-QXA00 7 and ¥4 hea SRaS YT B,y of

L235A the human y1-heavy chain is replaced by

the amino acid sequence Alags,Alass
IgG4 lgGavi S228P; Seryg of the human y4-heavy chain is
L235E replaced by Prozg and Leuass of the

human y4-heavy chain is replaced by
Gluyas

1gG4 IgGax S5228P Serypy of the human y4-heavy chain is
replaced by Proys

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 pg/mi G418 (Roche). For transfection
Fugene™ 6 (Roche) Transfection Reagent was used in a ratio of reagent (pl) to
DNA {ug) ranging from 3:1 to &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 culture
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15 created by site-directed mutagenesis of the wild type expression
plasmids using the QuickChangeTM Site-Directed mutagenesis Kit
(Stratagene). Amino acids are numbered according to EU numbering

&%%%HE}%IER%M et al., Proc. Natl. Acad. Sci. USA 63 (196 @égzl%i}sm%%s
abat, E.A.,

K et al., Sequences of Proteins of Immunological Interest, 5
ed., Public Health Service, NIH Publication No. 91- 20 3242, Bethesda,
MD (1991)). WO 2006/029879 PCT/EP2005/009968 -48- Table Isotype
Abbreviation Mutations Description 1gGl IgGIvl PVA-236; The amino acid
segugaeatHtPSS8 3brEu28 3t da? 34h a1 2856 Iyd3EoidheShpenaimaas were

spg@é,ﬁigﬂaﬂwlﬁh?mggﬁglﬂced by the amino by acid sequence
Pro233Val234Ala235 of the E233P; human y2-heavy chain. L234V; The

amino acid sequence L235A; delta Ala327Leu328Pro329Ala330Pro331 of
the CaPs8 IHGRBA ION Hesars ieaalls recuphipaf GYMTE It peman idgibedy in
sequeAtKASB6 8ivel yB M Lieul2dR 3208 et8do S em p Ah 200 BEIS-203.
human y4-heavy chain. IgGi IgGlvl L234A; The amino acid sequence
L@jﬂg%{g% of L235A the human yl-heavy chain is replaced by the

Le 8

aming, acid seguence Ala234 35 1gG4 | V : Ser 0
hurﬁ%%-ﬁ‘éﬂ%ﬁ’scﬁ%aﬁﬁ" 'ﬂz‘_iﬁS %@&a%gg%%%%o@gszéﬁgleéggﬁ%f{tﬁ? 2%,
hurk&§4-heavy chain is replaced by Glu235 IgG4 IgG4x S228P Ser228
of the human y4-heavy chain is replaced by Pro228 Example 6

Progugtionof reeesmbitant athiaX4Rh RyMehsarReqensoingnt HyMabsks,

Wer%@?nrﬁrﬁg%q, B)ﬁ&@}c} %I\e«rgegt} r%,‘?)tne?%),rﬁgj(fiqgjee%g% of analyte was performed
at 7 concentrations between 0.78 oM and 100 oM 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 I min
each. The chip, assay format and sequence of injectioﬁs 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.
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HEK293-EBNA cells (ATTC CRL-10852) cultivated in DMEM (Gibco)
supplemented with 10 % ultra-low 1gG FCS (Gibco), 2mM Glutamine
(Gibco), 1% v/v nonessential aminoacids (Gibco) and 250 pg/ml G418
transfection FugenetM 6 (Roche) Transfectio
ﬁ@gg@g@ﬁggo of reagent (pl) to 10 DNA (g) ranging from 3:?5?2?@92%3%3
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 culture WO 2006/029879
PCTIEP2005/009968 -49 supernatdiatdegere harvested at day 4 to 11
after transfection. Supernatants were stored at -20 C until purification.
Gengigl Ifepmaten mgatding tﬁJﬁalﬁ@om%qmmmqaﬁ(@mol hwpan)
antibodyjin e.g. HEK293 is jgiven in: Meissner, P., et al., Biotechnol.

Bibengs TRAa 0017 A€ST | RoaTiE: [ Aiyealyss P egteres

TAG34, LC.001, LC.005, LC.010, LC.019, LC.029,|LC.033 Instrument:

Bl heare Jnnn rimniha-and H Artian bnff"r- HRS P 110 rnll\ll H —PDES  1E6

Hj '9.Pﬁ'10“. CT16XI0 ) < LI
C. Injectiop

mM%%%I, JEOESE Twisan 2 D, pﬁuiuh) i of analyte was

performed 10 at 7 ¢oncentrations between Q.78 gM-and 100nM for 3

mintfdd hAdiRERed itoR BROB 48 Sk o Ke \éérabion of dig? ;
surface (carboxymethylatedidextrane surface, CM) was performed by two
injeEAdns ArEcAtr |AHAHE PB4k s mh2esth. TREEND, 2588 Wrmat
and seqguence of injections and kinetic data correspond to the descriptign
in IHeMbI|otvitighialsle UGARYC bibetileFbicalbataueel by fig” 15<Kideldt
datatoal:l Langﬂuir binding model. WO 2006/029879
PC T/ER2005/0089 68 c30 2 hORBIGC Bipturingl kigpand 2Mxalyte| ka7(14MsY kd
(1/s) Ko (M) CM5 Anti-mFcg TAG34 hOX40L-His 8.84x10
3. 328 1 3 hexi e OME A3 KTt gt bC HIDL N XAOL HHigoR10TX 101 4:06X10'
4.1x10" [CM5 Anti-hFcg LC.p05 hOX40LtHis 6.84 X10 2,02x10- <1.5x10
CMSAnti-hFcy £C.010 hOX40L=Hi5s6:25 Xx102:5%10-"3:99x 10~ CM=5""
Anti-hFcg LC.019 hOX40L-His 7.89 x10 7.53x10" <1.2x10

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

Negative control data (e.g. buffer curves) were subtracted 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
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
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
of the surface was performed by two injections of 10 mM Glycine pH 2.0 for 1 min
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CM5 Anti-hFecg LC.029 hOX40L-His 1,41 x10 2,4x10- < 7,1x10" CM5
Anti-hFcg LC.033 hOX40L-His 7.01 x10 2.09x10 <1.4x10- No interaction
between TAG34 and mOX40L could be measured. Data Evaluation and
wWalsioppasition for all Biacore assays 5 Negative control dgia (g Ruifsss
curves) were subtracted 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-hnOX40L
antivollidbdnhibitsgtferimeradtorieot hO xdoltiorith st fet koxgend
Inskdihend: et en3QOhsningang reaction buffer: HBS-P (10 mM
HEPES, 150 mM NacCl, 0.005% Tween 20, ph 7.4), 25C. Prior to injection
the analyte (10 nM) and competitor :ajlgq concentrations between 0.78
nM and 100 nM) were 15 preincuba at least 20 min at 22C. Injection
of analyte +/- competitor was performed for. 3. minytes and washed with
HBS-P fol ke histitds. Red@abtation SR LR WA derformed by
two injegtions of 10 mM Glycine pH 2.0 for 1 min WO 2006/029879
PCT/EP20853009863 his1 baeHOFHichip TadsHy fqrnvai@nd sequence of
injections$ and kinetic datg correspond jto the desciiption in the following
table 3. Tabis 3 Chip-bigandOXAalyigi Compeidr iC504U)” CMS
0OX40-hHc hOX40L-His TAG34 7x10' €M5 OX40-hFc hOX49L-His
LC.001 4505 CHR40XA0-hroXMoX40E 1His €G0305 [3x3 05" Alj antibodies

inhibit the bindjng of OX40L to OX40 in solution (sglution affinity). LC.001
and LC.C TC50-value than TAG34. Exampte 9 Epitope

characterization of anti-OX4O0L antibodies TAG34, LC.001, LC.005,
LC.0dantbodies intibio s bigdimaof GXedote S iitigrntionitebraoscbnity -
runinidg@Enaddéaciohsbofferiol 8 3cBi18lmitddHRES4. 150 mm NacCl,
0.005% Tween 20, ph 7.4), 25C. The epitope groups were

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

LC.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.
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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 22C. Injection of analyte +/- competitor for two
Rinsisswash with HBS-P for 15 three minutes. Regeneratigiofghis 000968
surface was performed by two injections of 10 mM Glycine pH 2.0 for 1
min each. The chip, assay format and
data correspond to the description in the
2006/029879 PCT/PP2005/009968 -52- Table Chip Capturing Ligand
Analyte Competitor Epitope CM5 AdeblEtg Anti-OX40L (A,B,C)
hOX40L-His TAG34 A CMS Anti-hFcg Anti-OX40L (A,B,C) hOX40L-His
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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.

Example 10
Binding specificity of TAG34, LC.001 and LC.005 to CD40L and TNFa

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
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 160 mM HCl for 1

min each. The chip, assay format and sequence of injections and kinetic data

correspond to the description in the following table 5.
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Table 5 Chip Capturing Ligand Analyte CM5 Anti-mFcg TAG34 TNFa
Anti-hFcg LC.001 CD40L LC.005 OX40L Anti-TNFa Anti-CD40L In this
assays CD40L showed some unspecific binding to all antibodies or to the
REIRAHEage, but after subtraction of background signals this;asSa¥s/009968
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 LC.001-1gGl and LC.001-1gG4x
10. Instrument: Biacore 3000, running and reaction buffer: HBS-P (10 mM
HEPES, 150 mM NaCl, 0.005% Twksbde30, ph 7.4), 25C. Injection of
analyte was performed at eight concentrations of 0.78 nM - 100 nM for
three minutes an}d hed }g(mn B‘>Ll?ggglrdfive minye ygec enerati_on of
the surface was performed by two injections of 100 mM HCJ for | min
each. The chip, 388 for gue 11500 Sand kinetic
data correspond toa&}/g deiggaﬁbﬁ(g%m the%%wmg ?(lnetic data

were calculated by fitting KiBtRFGata to #4-4°Langm ﬁpiﬂhd ng model.
Table 6 Chip Capturing Ligand Analyte keCiBMs) kd (@R3.D| (M) CM5
Anti- LC.001 hOX40L- 4.27x10" 3.46x18n8-92:8%/0:" mFcg His CM5 Anti-
LC.001- hOX40L} 4.85x104 7.72x10 85&10@53483' mFcg IgG4x His 20
LC.001 and LC.0061=tgG4xshow-the same-affimty to TOX40t.-His. WO
2006/029879 PCT/EP2005/009965 -54- Example 12 ELISA assay for
detbetibly afsartiBBAMdsshintihgoamOxapiciSn hieditsdtplelley (D6 diat Botoihe
ELIS#pplattcMisrpagat)suierectoatefibaity@dn pgimibidiinylaied i@X4dL that
dissplyed.n insubationRUERaB srPBECARRIPINEL (up to 500 nM) to the

immobilized antibodies TAG34, LC.001 and LC.005.

Example 11
Affinity analysis of antibodies LC.001-1gG1 and LC.001-1gG4x

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 100 mM HCl for 1 min each. The chip, assay format and 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.

Table6
Chip | Capturing | Ligand Analyte | ka (1/Ms) | kd(1/s) Kp (M)
CM5|  Anti- LC.001 | hOX40L- | 4.27x10* | 3.46x10® | <2,3x10™"
mbFcg His
CM5| Anti- LC.001- | hOX40L- | 4.85x10° | 7.72x10° | <2,06x10™"
mFcg 1gG4x His

LC.001 and LC.001-1gG4x show the same affinity to hOX40L-His.
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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

wopetpatasts or purified antibodies) were serially diluted in B addesdss
to the wells. Plates were incubated for | hour at room temperature. 10

Subsequently, plates were washed twige 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 hBgprapledem temperature. Finally, plates were washed twice using WB
and@Hesvelepedowitbtraadysfeude dB BB fngatufidi{Roche) at room
temperature (RT) in the dark. Absorbance was 15 measured at 405 nm

atfter abscglg%g I olbad dbasheonrenitonyRachen A sHleinl Qfh o.5

(FlgAI ? vallies are obtain e range Examp e

intingated Gutethitos’ 3%85&?@@%%?&&? RN St
oxa@% manQMmm@h%b@sé@mme@@@rak boworhrFISiAnateture.
MicThenaheGRitnany): waskegaatied uiih WaShpig/buffoiofing ated X4 Bkaining
dls%oﬂ%qlw@eyz%)for 1 hour at room temperature. Then the plates were
washed twice using WB (PBS buffer, 0.1%(w/v) TweenTM 20. Samples
were diluted in IB to a concentration of wag/ml and added to the wells in

serfaranlenned atsrasrrer e rRsy e mbiedir ihadi o senalkoddstobin B
somed5dviell enthid BrulasPidededeiehenum wdctek heus clutiormofdmpazitire.

OXéQb@@qﬂa%Iegawéthw@agwmﬁeB%h@ Braguesticm&mbikdafmyat af a
Congnoa@ %‘HBQ a%a%mhawt? 99&%%%%@5? m%&@g forh %Hh%

roo Y, pates wer ashed twice usin

Shab ) éﬂuﬂ‘é’ b Segéﬁ%ﬁfwggu‘aﬁﬁﬁf@évw S e RSP [T e
add%laaﬁmnéwényemafe@ Feifiscuiate Vb ranholevdorst rydin ready-to-use
temppTsitiseltinalRoplaies wers wagkhadiwiRTISNGVWBrandbevbiopedas
Withﬁ@.@%@a@%ﬁ%ﬁﬁ&@é%mea%@memtm teRerMIE(Reh RS 2

the d . T/EP2005/00996 55 Ab c S
i RS A AT R S F.g?%'s“c%o [ RACE MR

obtained in the range between | nM and 4 nM. Example 14 FAGS-assay
for diatenplad Hf HuMabs inhibiting interaction of human OX40 with
ELISA assay for detection of antibodies inhibiting interaction of human OX40/

human OX40L

SA-coated plates (96 flat bottom ELISA plate, Microcoat, Germany)} were coated
with 0.5 pg/mi biotinylated OX40L dissolved in 1B 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 1B to a concentration of 1 pg/ml and added to the wells in
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/ml
was added. Plates were incubated for 1 hour at room temperature. Subsequently,
plates were washed twice using WB. Sheep<Digoxigenin>-POD (Roche} was
diluted to 50 mU/ml in 1B 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.
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5 human OX40L expressed on K562 cells (K562_0X40L cells). Purpose:
Assay for determination of the HuMab hOX40L's property to block
interaction of Dig-labeled hOX40:hFc fusion protein with hOX40L
SEsng-sell line K562 hOX40L. Procedure: The assay ig PeHMSHooss
with Dig labeled hOX40:hFc as "assay reagent” 10 and the HuMab
hOX40L as "competitor”. Assay reagent: stock 0.5 pg/l - 1:10 diluted in
PBS), 100 pl anti digoxigenin- FLUOS."1:25 diluted in PBS / 0.5%BSA /
1% blocking reagent (Roche Diagnostics GmbH, DE). 2x105
K562s@X4ot el s ¢grawh an4BSM0) afierd fvas e cinResn{IRBIS Jahds0l Balues
resyispasiaddmil0tt RBS bihisds follawed oymhe 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
MFF&BS) was added; incubation time: 30 Min, RT and day light.
Th@é@ﬁsaWéYé%dSWéﬁﬂwm ﬁwalFSB@quwnéﬁtww cd it rgatidio PHE

sedondatyOatibeayrtasedtaiiig  aslts 2Kpdpaxigshicetkiorescein,
Fab Fragments (Roche, 1207741)) was added and incubated for 30 Min,

ttp the dagk. The c %”fe %%’S’ﬁ%}"’as hed with 2 ml ggﬁﬁr?%d Ig}g'gg} d.BYL 1ock

centr |f|5’gat|on “Riter that the cels were resuspende

PBEGraseRhBif bPeid SAR MR 6 asipe mepHBdHIBNEXEY- Stpgfssing cell
(Fidiey KI5 ERk@%R#HME. 15 Functional assay for determination of the inhibitory
capacity of antibodies for hOX40/hOX40L Signaling ("NFicB-Assay")

Helf@o‘é’éﬁl&é’p?h@"é@s%ﬁﬂ E&?&Mﬁ'@%@ﬁ%ﬁ YHRAREAR « assay reagent”
O%@V\[Rlé%)g wn jn Minimal Essential Medium (MEM), Ix
ada"fﬁ)ﬁ J eﬁ%tlé?% APﬁmoamds (Gibco), 10% FCS and in
the case of the recombinant cells + 600 pg/ml WO 2006/029879 PC
IEP2805/009968 stvE G4 18/K562 Hndikb6l iexPB8ssitg QIXA0L digerdgenin-

: QVO\MIUOS!SFZQ aedium pard isthessaseobresembingat el R00:RG tics

ﬁ?§ 1Sjed HelLa_wt or HeLa_0OX40 cells were seeded at a cell
denS|ty 0 cells/100 plin a 96-well plate w/o G418 and incubated
over n|g5 ht in a C02-incubator. K562-wt or 5 K562_0X40L cell were added
in a2 tdCeel fatdtibn wllsl ErmormialinSix®d Brroreheshlin-fixeol KBER and
cellsesxpeasiath ¢h QXG40 PKfroien atfelioCdterehthaduathband 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-
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).

Example 15
Functional assay for determination of the inhibitory capacity of antibodies for
hOX40/hOX40L Signaling (,NFxB-Assay™)

Hela wild type (wt} and Hela cells expressing human OX40 (HeLa_0OX40) were
grown in Minimal Essential Medium (MEM), 1x Na-pyruvate, 1x Non Essential
Aminoacids (Gibco), 10% FCS and in the case of the recombinant cells + 600 pg/ml
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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 K5620X40L cells was between 30 and 150 min. Protein extraction

Femeshauglei 10 took place according suppliers instructiop Withs806x mososs
NE-Kit from Active Motif. The TransAM NFtB-ELISA from Active Motif

(the assay was performed according ;éjppliers instructions) was used to
determine OX40-signaling, which results in NFhB activation. The
measurement was performed at wavelength 450/620 nm absorption in a
Te€an ME P Redder(I-ig 83485 O Nddliosfo g aiinGraliitiddiediwarend n the

obtainest iactirviange-drtweey REcaNe B.oMdExample 16 T-cell activation
assay Assay principle: Human peripheral blood mononuclear cells (PBL)

are activated with a syb-opgimal 20 ¢opcentration of the T-cell mitogen .
phm@rwaaaﬁE%ﬁcfgf:%ﬁﬁaﬁ“&fsaﬁgﬁ dhed ?fﬁ%fz’*% el i
ovetexyibBiisgvOXaD 8, anf deguliised s3ay B s aitiviearT Lo6hswt or
inckzatedR4ohrcalt 326 pidetiiceal kAP sd-bel eytakinerfs measurdahifixitieor not
i/lu %F?r?xﬁﬁ{éﬁd%inﬁs%@ ESA A5y, &Qﬁﬁ%‘%ﬁ meh’ﬂb@@kigﬁr@fmféaf&d
ah, the, K! ells.are pre-ingu aor, 1 hour with appropria
dilu |1<})unt§:dof1 318e ?}%‘één%@(é?befotr% (%%%ﬁ%}%é?@ﬁtﬁe sBVLVE Brgcr:ee]aﬁreéte? 6
HurfPpSFigEERE BREWmSonlceitr BeIRTPBLY armelifspfonfh the
he pé#iitized40hails blodt: tyedeiisitydgiidiont Eertifiuaationom from cell nuclei
Histepraue{nORTHESigads Alletwashing withNHaoks: aallscare MouRiEHe
using, LuKks Relion; 80q e aellRre sl eaHsReRAeHhal A RIRCANIERIRE N,
of 106/ml in RPMI 1640 (Gibco), supplemente X%Eh%?ym"m . alts i
BRI ARGRMAAS Pt TESTBER A A et seuls i
2008fFostypicT/Eho 005009968 157 REEZBEAS| vaTkensty typdrarsm
maistisingibinithe BameMREM emiediliip.33UpSie mbntefbadldgS eribeali562¢

cellgiransiastad With-Qx40L. aremaintained in the same medium
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
me 5x105 cells/ ml, and dispensed into each well of a 96 well
tissdecellnetivatpiatesay'50 pl/well (0.75x104/well). Appropriate dilutions of
the Mab are

Assay principle:

Human peripheral blood mononuclear cells (PBL) are activated with a sub-optimal
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_0OX40L cells are pre-incubated for | hour with appropriate dilutions of the
antibody before co-cuiture with PBL.

Procedure:

Human peripheral blood mononuclear cells (PBL) are separated from heparinized
whole blood by density gradient centfifugation in Histopaque®-1077 (Sigma).
After washing with Hanks, cells are counted using Turk’s solution, and the cell are
resuspended at a concentration of 10%/m} in RPMI 1640 (Gibco), supplemented
with penicillin, streptomycin and glutamine (Gibco 10378-016), and 10% FBS.
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added to the cells in a volume of 20 pl/well, and incubated for 1 hr. at
37C. Each dilution is tested in duplicate wells. PBL are added at a volume
of 100 pl/well (105 cell/well). The final ratio of PBL to K562 cells is -13:1.
Wol @@ Bigma L-9132) 10 is added at 20 pl/well (final arweptoasiodoss
0.75g/ml). The total volume per well is completed to 200 Id with
RPMI/10%FCS. Plates are incubated sit 37C in a 5% CO02-humidified
incubator for 24 hrs. After centrifugation of the plates, the supernatants

are_co cted 2te ed by ELISA (BD, San D| 0, CA
No%é%lfﬂnggcorélﬁg( ilth nﬁfa&ﬁﬂ@?agﬁgcmca g%nsr(flg ?}Rlul'omechum
caléamﬂemﬁ@t%am@@r(mb@%@ﬂmﬁaﬁqﬁa@ IERKS St F I mavajaeddn
by @X4@hestinudiated sHplomthe:backdroGaciici? d@Hadntr@tion; psoducieh!
Itnttbl@l,t@%nmg%w@%@ @@%ﬂ%@ﬁ%ﬁ@ﬂg@g@&gﬁ%ﬁm@m} the
ota uc ulated. wi X

o Tt S T AR AR B el .20 D P

ova ues are

in tﬁ@vgﬁ@éatfeﬁvé%ﬁfléwg}%d%sw%Bxéﬁiﬁm’?terétm?&ag%a@f Mab are
(Tadisddy JiEastininthedhhitirlafftetibhadtibodissdforperiphesdl 6ldedh
lymgihagdes isteaulaiech hyatetanysipraid Perigheral blgad sAononueians1o’
lcr?'r'g%flpﬁeh’ﬂs?slw‘?ﬂ%ﬁg@}%@ 5??%% Ee%lﬁeg bigad P%%diﬁ??é'lxn élf(’)ﬁ‘n?gﬁ‘z
B e T o R A e REEHG i
wa§¢@9§@4fd:6ﬁt%@ﬂnﬁb%%ﬂ«?%&ﬁ%é R@@éﬁfmlps%ﬁi@mmﬁ ip mli}i’e
GlutzpgihemadifleR cimdStrap( réad P4t druss eAfiixtueetofgnatibiotid panigikinsante
Str%t&ﬂ%@ﬁtéaficb&%g mggf)i@ﬁl@ '?@éibh E&%)Eiygnh't%ﬁat@ar@g@@it@ﬁf: e
m m 1um er 0]
p|ar2ﬁ%2§%%<‘§ ey S’%f‘%s(;ﬁav‘c‘é‘i%%fsﬁn% L T

bottdrt HARs CCRTEHaYPE Pt IRES STy RS é&%ﬁ%&?u ated
add%%llﬂ@ the Wetksinmfindl-Toweesntetion opP2duBdhdgmmibd hepoditivdtures
CON{FHIWeHRA(FRABZINUIMN WA 20664028878nk CHel ERZ005/0QR8GE 58y PBL-

prolgt%mmwmummwmmlmg L3 ,It%gaﬂﬁﬁﬁ@@fﬂ@'éﬁs@rl@@ﬁ'e? nM;
(as F&It‘};lg ‘i’gﬁ&)%ef a‘i% l%s'%%ﬂflﬁ‘e%ao”% Jjration, o &9 . Murine

Mab was inclided In the assay al concentr atlon ‘pg/ml). As
nonstimulatory

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
by Ficoll Hypaque. 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 20ml; 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 bottomn plates.

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

concentration of 2 to 5 ug/ml. The positive control wells {maximum
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background control medium alone was used. All assays were set up in
triplicates. 5 After six days of further incubation (37C, 5%C02, 95%
humidity) 31-I-thymidine was added in a final concentration of IpCurie/ml|

arhaftshansadditional incubation period of 16 h the plates Wefg vanos/009968
harvested and incorporated 3H-thymidine was determined in a

beta-counter (Fig.6). Example 18 10 _Q’%)_ss-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
andreoliferatiantiboulesanerentycabririeldithil KB6 2lnedxa otele i tibraity (as
exppassiayIpiP*éeladBedding fio K o6 MiTacolisodnd pkmei2 e tetla G-
stahly gXPiESSING RO%A0:) 35 B C.ASSRSSR5h A6 Fpg%sws@éoﬁ@ema@ory
Hu%)?l?( antlbg(gXHQ|cht%jua§%\%frmst ‘ﬁe ho(lje H{n et emocyanin 1(ralgﬁzhat-
KLHY WaS ted AiBs §/ 34 Fat &ritizm ot fel?slo ience, Saw
Diego, CA) was included as positive control for mOX40L expression.
AntibelysikAi@ 34, forthisanautith@X4TIC(MBLON &Gby andaday) Waghymidine
E‘CM%@r?aé&eBOﬁitiVeiﬁmt@Jﬁ%hQM%f expressian. Kor datectianlitional
ound human antibodies, 0 in.(F jugate t .
i L M R R R
biotIRA4EY 'f%ﬁh?FQTC@@t%%% (DAKO, Glostrup, Denmark) was

used in combination with streptavidin, conjugated with phycoerythrin (PE)
(DAB@hgrorgetection of bound TAG-34, FITC-conjugated rabbit

antifRNSE. 9 AHPRIRe KRS HEsdafealgiatons eptgrning ECS0 values

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

variaBl&<apeTLEiR ¢S Rb&F PrERP Wsifatls ¥R focstrsgreact with
accondiig OXHE. invertibluwdsntiblelio bind tarblGXUBId s idicataddssdarith
30 BGSOn@uintéls 6209 pgiretand adBmex BikhnyaluaobB8B122:1huind
not 1osQXAAL LT Sels a&;ﬁ*agm%%%mx (MEDvRInea ofi1 k8 handve
9.67, res e%tll‘\weg. Fur,é)h more, LC. Ol(ﬁl%%é/)’ﬁ C ordlngléo the inve t'loﬁa-
was S L BIE VD A0SR o SIS O Db =0 TR SN
bindtbrhoruordad Harat S By AnEEsE-VREr EH9icEs AR Aitsoatr)
Bmasa{ ML deglurepofi 814 ¢80t rbifon ot @X 40D @ ksion Vi htdellly A4 Shblvmdnyse
a BR@KXhOX40L (MBL, Nagoya, Japan) was included as positive control for hOX40L
expression. For detection of bound human antibodies, a fluorescein (FITC)-
conjugated goat anti-human [gG 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 1gG
antibody was used. Calculations concerning EC50 values or 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:

LC.001 according to the invention was able to bind to hOX40L as indicated by an
EC50 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 1141 and 9.67,
respectively. Furthermore, LC.001(1gG4) according to the invention was also able
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(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 according to 5 the invention show at least 30 fold lower binding

PRSP 40L compared to human OX40L. Example 19 Rqtential-ofooss
OX40L HuMabs to activate the complement system Clg and C3c Binding

ELISA 10 To determine the ability of ti% antibodies of the invention to
induce Clqg binding and C3 activation, an ELISA plate was coated with
serial diluted antibody and control antibodies. As negative control a-
hurtearifig@ly ived Birkdrg 8ive, irBinatiadyam EEAY Mah) ot B OB 1@len! and
very pgakw maskged 3HURDAbuigt (4 heoBiodingvBitejlans alphatikk B max
(I9Gf) ?6@1&@%'%‘397 %ﬁ@@%"f@sﬁ&’éﬁva&? A%%%QQ@@QHQ Hﬂg’at%%@ﬁrol alpha-

t bt I
e S e AR o e L L R e i

dwe@l‘éﬁ%@'ﬁiﬁ%ﬁ@ﬁ O EROF @@rﬂwaﬁmﬁw&ﬁ%@ﬁn%%ﬁ%ﬁbmg@i to

antibedyn c€¥dogated with horseradish peroxidase (HRP) (DAKO) were

used For the detection of activated C3c (generated via activation of C3),

mpuse ar bhuman 20 C3c antibody (DAKO) in combination with a rabbit
G antlbod conjugated with HRP (Jackson

Imn? RRES é?&%q;laﬁﬂ BritaGhete BiFrEnmt el &vateiBed. To assess

differences in coating eff|C|enC|es coated antibodies were visualized with
a gaat@midtaemEndiggrnsibody, conjugated with HRP. Calculations
concerning EC50 values or maximum binding at 10 g/ml (Bmax) of 25 the

HuMabs tested eter nedu n nearr sion (si [..
oSt (SR R B Chg ORI B gy iing

Restiits Ct ectivatiarcaiaftdse ﬂ%@ﬁn%ﬁﬁ%ﬁ%d@ Wie) I reResntRA
as indicate digybalieE G50 veduevef 20090142 pJyimdrarg(@ Bithx (BBU5)Site,

valug: 9hia e, 3drsdhanmoss: kath Pesifive 4ontakiyranigiahapdl (The

! gy _eff ly, ;
oD 4 a6 'ﬁfﬁtxlggﬂﬁ?gy@gﬁr%qs%ggsm controls

ol BB At éﬁ%br"]aéﬁe%’ﬁ{/eeii}c D b RBh Py
PCTREPZ0ES/00996 8160 thehdiyatibe dstionihhmmdda s disrbt piridody
Clg,dsshbwpabytaf QDA0SBMar 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-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 (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 2.1940.42 pg/ml and a Bmax (OD405) value of 3.089.
Furthermore, both positive control human I1gGl and anti-KLH 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 expected, |
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- determined using nonlinear regression curve

value of 0.353. Moreover, LC.001IgG4x according to the invention had
lost the capacity to bind Clg, as shown by an OD405 Bmax value of
0.357. In line with the Clq binding capacities, C3c deposition by LC.001

curred in.an 5 antibody-concentration dependent manne pél]
e 670,16 pg/ml and a Bmax (OD405) value Se4tibMsnosses

Furthermore, both positive controls human 1gGi and anti-KLH could
deposit C3c efficiently, as indicated B}p%'CSO values of 5.450.36 pg/ml
and 2.160.26 pg/ml respectively, and Bmax (OD405) values of 2.543 and
2.682 segpeetivalyolAsexpdglet ditesidgativ@l gontsbbivarhand gt eidinolx
ig ddﬁgﬁ%é §§93.aﬁ&§9wa %@@%ﬂ%&mgzg&@h@@ﬁm_ M%r@cw&rme
: .according;to the inve t.the ity to deposit
Ca R L s B e B B e ¥ ot o)
Examulle 20 Potential of OX40L HuMabs to bind to Fcy receptors |, lla
andsibinS Wit trdlbe diadiigody-déperdénd epthifian dpt o AEtpADE T nign
mediatBeibydiyéntreRptashkryRmaneHeaaraalssiradetaninede pg/ml
f‘db"é%"é g}sﬁaft@ﬂiﬁﬁmgsf @lzé?{!tﬁ?ﬂ%jp%qeg%gtﬁygfﬁild@Jco%ﬁgﬂashluman
erived by limj iluti om cells; Jones, B., etal., J. unal.
a0 raE I me) SPA AT EAB A HRRH e e e vares of
FoyRHt-8:A6 walahypd 8afshtasmbisates il -seraPaivited 28 ahtitoen of
andzcantsebanisodiesciveinegatiye cehtrisds;dgurimanclgGPhifthenBitdidgl not
Sitegbidlsit ), thahgees Nt Bind dsayRhaRROUMARIIEG (RS, BDGiINGGax
Site cJQr%End‘ij[ﬁa"}nQ%% L CURI e ﬁeuc%?sgci%l{r(g%%&g'd; I:leaslelch()jvl\pnglc);y an
Site) was included as ﬁ_ﬁ:osmve,contro for'FcyRI binding and human IgG3
(Th€ BRGRg i) 1e Iﬂ%ﬁﬁ%?ﬁ&.%ound antibodies were detected by
FAGS analysis using an antibody 25 directed against human IgG
conpgatpl with phycoerythrin (PE). Calculations concerning EC50 values

Or MM, PTG, ﬂu&w{aﬂiﬁﬁr{@m&@%ﬁwﬂﬁp 2iRStRd were

tting (variable slope) using
Graphpad Prism software. LC.001 was able to bind to FcyRI efficientl
(corleBRNEH REEEH TSP St B9} RGBTy Fer
valuewp O 1608 )payiifearia ecBnibx dMEHivalhe BRBPAT 4 abtibadietef the
FeyRNenaind ooyl &syshonvm by Briate(Vid )y Rbesi ofild i Q6 and 121, 48is;
resqgﬁyéfqiy, é{vg,%o%@gx?ﬁ??S%Qi@gﬁ? %QQ—S.(%QQ% 'tpa]nsfected with human
FcyRI, FeyRlIla, FeyRITb and wild-type cells were incubated with serial diluted
antibody and control antibodies. As negative controls, human 1gG2 {The Binding
Site Ltd., UX), that does not bind FcyRI, and human IgG4 (The Binding Site), that
does not bind FcyRIL, were used. Human IgG1 (The Binding Site) was included as
positive control for FeyRI binding and human IgG3 (The Binding Site) for FeyRll
binding. Bound antibodies were detected by FACS analysis using an antibody
directed against human IgG conjugated with phycoerythrin (PE). Calculations
concerning EC50 values or maximum binding at 10 pg/ml (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
antibody) as indicated by an EC50 value of 0.11£0.03 pg/ml and a Bmax {(MF)
value of 8041.54, but not to FeyR1la and FcyRIIb as shown by Bmax (MF1) values of
25,06 and 21,18, respectively.
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LC.001IgG4x was less efficient in binding to FcyR1 compared to
LC.001and was comparable to the control IgG4 antibody, with an EC50
value of 0.860.12 pg/ml and a Bmax (MFI) value of 6030.07. No binding
WwhLMEOIYG4Ax to FecyRlIla and FcyRIlIb was observed (Bneax/@viiols/ 009968
values of 21.40 and 19.27, respectively), 5 whereas control IgG3 antibody
was able to bind (Bmax (MFI) values @i 536.65 and 418.59, respectively)
(Fig.10). The EC50 value for binding to FcyRI is therefore for

LC htfoId to.the E alue of antibody.
Exacrzrﬂicrg)%5 %go ntlaiso? bll_nl-?’ artgstf)oq‘golg OE&?IEE g(?h% ﬁg was
10 wu@féwﬁuwhﬁé%ﬂﬂ%%?@%ﬂfb@wgé ar theSthvakissh Q&ﬁﬁd%digfml
FcyRila Bi@BA6) 16 h Whikuod IGRHIEY7 (3¢ e ell sy Parighedal IBlEado FoyRila and
Mommmie%ﬁeﬂ&r(@@mﬁm@wzbs%&g andinguhatedgwith ?éaﬁae{m,gf
Hulab antibedy ands SOl m;b%si TSRS G GURBSERS L 2Ry
pg/m 1? ? |n mouse a to cyR ?B%Fﬁ 16 cone G

RDF BTt et BRE e 2, o n&?&@%&.\?é}&&ff?—m@
hurﬁﬁrﬂ%@@%@@ﬁd(mﬁﬂﬂﬁ@sﬁéﬁotﬁévw poitsiAdCeYRINa, were
used. Human IgGl and 1gG3 (The Binding Site) were included as positive

congﬁééﬁr}icymlla binding. Bound antibodies on NK cells were detected
by EAGS.anal I anti-human CD56 (NK- cell
sur actémmzlr%}% %ﬁg‘%"%’ﬁg @%gmem@q%eﬁarrﬁggg? San Diego, CA) in

20 combination with a FITC-labeled goat F(ab)2 anti-human IgG (Fc)
antibodiet¢Protonhsahilino rd sbaroktii®diingarthe, i@v&ntivkainhing bindinyg &
20 pgimkiBma.ef-ihediuMakigstenswas daiauniBred dL &0 was altrls

to b{iﬂﬁ&ft'szcﬂﬁ%%ﬁ{%'ﬂ% Q%%G%B@é%ﬁ%@%@ﬂﬁ”&’ iﬂ%’mé‘@ﬂ?‘%@)@, And
indicated b é{MFé ) value of 641.37. Ad

O'doc n

e G A bea R REGHEFGA TR o L 68 o MR KSF e e
(MFysRade ©rHgRIB: ownsdred trpacdkagrdtinl Elsidiiy b‘ﬁm@\@g}‘y binding
L C.0R TFgiaix. did mahthincbtorBisyRittarahaipemavied £ dtinp drabiegSithl that

COHHQH(g%@m&mﬁya Witk %s@”}%rﬁMHg(Y@h&?dQ%ﬂﬂQ’ﬁ% ESRUHING ) dere
Bmax Pf L 001 I coV\{?(l)?s dfls %Qﬁﬂh leﬁg‘?% Xt%f Eh%‘s 091 NK cells

Addition o antibo ly agalnst Fcy no e

LC.U6 RFE: E‘B‘Hﬁ‘éﬁﬁ?‘tl\ﬂfﬁ)ﬁ %4%8%@@“1 ‘j“W’c? 6 (NK-

20067@)298’?@ P@WE‘P20@@7@095@8}31@21@E§@an?;1$|w2men, 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 (Brnax)
of the HuMab tested was determined.

LC.001 was able to bind to FcyRllla efficiently {comparable to the control {gG1
antibody) as indicated by a Bmax (MFI) value of 641.37. Addition of a blocking
antibody against FeyRIIa abolished binding of LC.001 to NK cells (Bmax (MFI)
value of 194.6]1 compared to background staining of 145.38). LC.001 1gG4x did not
bind to FcyRilla and behaved comparable to the control 1gG4 antibody, with a
Bmax (MFI) value of 170.52, resulting in a Bmax of LC.001 IgG4x which is about
only 10% of Bmax of LC.001. Addition of a blocking antibody against FcyRIlla had
no effect on LC.001 IgG4x binding (Bmax (MFI) value of 174.26) (Fig.11).
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Effect of hMab_hOX40L and Mab TAG-34 binding to HUVEC (primary
human umbilical vein endothelial cells / PromoCell) Endothelial cells were
described to express hOX40L (Kotani, A., et al., Immunol. 5 Lett. 84

0Nk Azdgzdiuman umbilical vein endothelial cells (HUVEG)Aatusadaoosss
express hOX40L and therefore could be used as "endothelial cell model".

Aim of this assay was to determine thg, fate of hOX4OL 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
(Salistaitle 2he cells were plated into 24-well plates (1.0.000 cells/well).
Aft@idce ay kb neiiaokas Ehastgd Go3E Gladvhg 0. SIUVEC $pAdalificinahn

antmgggicgmggm@gﬂ%m@%@Mhole Limpet Hemocyanin),
TAG-34 or LC.001 for induction of down-modulation) at 10 pg/ml and

incubation for 2,5 h or 24 h. Restaining of the HUVEC cells with TAG-34

or ledythelrhes's- stamirsciings 18 sauerdar APkibbaltigdingt Aulmatyel:
labéRed s4ita08aRxhIB8 {wman>) obitigdinein ludvarelig G elbb@idy kthnaturally
Alexaddd (oxhz). eaghntiigieb fAGSmeas emantivasidengdn. Aim of

FAGR:ssap (Beclon.Rigkinsan) and mesptlioreseanse Ilrns% Mg o
was calc Tgte . The <KL H> antibody was used as unspecific, negative
con’fF‘é’I?"?%eTgﬁl(é“? 5t addition of LC.001 does not result in

down-modulation of OX40L expression on HUVEC cells neither after 2,5
nor AtieEZ4qe e anpat adih exgandict In8GGant oydid pive\ass addifiortafays. in

TAG 34 showssa-sandrirkend Befold) dowis Moduialiansql Heds 4als/rn).
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 PUIFRPRSHDFRIGER ERSvRRERH S0 6h BROXABL “BXra<ATian tovEedy
cell$< 1B 2006009879 iPC KPdodsr0edd 68 03aniThIA G- Maly LS Toor
Mahndsesutonsermdaiydainfor Mt gewnmed iativnisiabing-AGS 24 h.

2.5, 240, theMediR.conialc bk Svkh 5r3%-34 napdia 6ONtrAAES QL) 3vith
28'53e2c§§dg% antibody against murine IgG, labelled with Alexa488 (=<m>} or against
human 1IgG, labelled with Alexad88 (= <h>) each 10 pg/ml. FACS-measurement
was done in FACS-scan {Becton Dickinson) and mean fluorescence intensity (MFI)

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

Table 7 shows that addition of LC.001 does not result in down-modulation of
OX40L expression on HUVEC cells 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).

Antibodies according to the invention in a concentration of 10 pg/ml do not induce
downregulation of OX40L expression on HUVEC cells.
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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. LC.001 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> -
WRANEEPFA3 10. <KLH> TAG-34 <m> 30.79 31.58 11. TRG-BH2005pf}9968
9.447.39 12. TAG34 TAG-34 <m> 8.97 14.89 Example 23 5 Western
Blot analysis of TAG34, LC.001 and £&.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 (Invitiggen; 20, 30, 40, 50, 60, 80, 100,

120, 220 kDa) were prepared for gel-electrophoresis. Therefore x pl

Protein,-2.5-p1

Ny
N

agn LDS-{ithivm-salt-of Hnrlar\\ll c-nlfofa) Qamnln

Buffelehxyset Nuljé@e%édﬁ@d
weds Rdbiegdtivmng
ples were loaded onto a NuP

S
fo

(et

nd eandiiged

J@mgndgenwai#ﬁr nd H20 adMﬁim
for 10 raigsat 70C
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Example 23

Western Blot analysis of TAG34, LC.001 and LC.O05

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 pl Protein, 2.5 pl
NuPage LDS (lithium salt of dodecyl sulfate) Sample Buffer (4x), 1 pl NuPage
Reducing Agent (10x), and H;0 ad 10 pl 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;

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
RT. The primary antibody (pAB) was diluted in 1x PBS / 1% milk / 0.5 % Tween,
added and incubated overnight at 4°C.
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incubated for 1.5 It at RT. For LC.001 and LC.005 polyclonal antibody
against human IgG (Pierce) in a 1:10000 dilution was used as sAB; for
TAG34 polyclonal antibody against mouse IgG from the Lumi-Light
WWegtera2Biatting Kit (Roche) in a 10 1:400 dilution was use®&@¥/ERBISAH0968
membrane was washed 2x for 30 min with Ix PBS /0.5 % Tween. For
detection the Lumi-Light Western Blottiag Kit (Roche) according
manufacturer's instruction was used. The results from the western blot

were Bg}/\/’n in FégLy ieégl_ggﬂo%%éé%@%? %)& (égajc (dodecyl sulfate)

]
denatiifed’ OX40L W {]I 0 not bind to denatured
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not bind to human Fey receptors on NK cells. 4. The antibody according to
any of claims 1 or 3, characterized igthat the antibody is a human
antibody. 5. The antibody according to any of claims 1 or 4, characterized
in that the antibody is a chimeric or humanized antibody. 6. The antibody
according to any of claims 1 to 5, wherein the antibody binds to OX40L
with a KD value of less than 10-8 M. 7. The antibody according to claim 6,
wherein the KD range is betwg.%@eglg 144e 10-9 M. 8. The antibody
according to any one of claims 1 to 7, characterized in that does not
activate complement factor C3. 70 9. The antibody according to any one
of claims] to 8, characterized in that it does not elicit . '

- cornpleRiEdde SRHISITRSOIBXERY D& RN RNRSE) actBlding toF°
any one of claims 1 to 9, characterized in that it does not eligit ,
antiFyHSpR At le@mP%ta%@ﬁm@é%)?ﬁrlﬁﬁée%f?&éﬁ‘yc1% is an
according to any one of claims 1 to 10, characterized i é%at it shows in

an m@gsaggémﬁﬂmls%ﬁ%%%tﬁfﬂéfae{?&% inihobilized

OX40L with soluble OX40 at a coating concentration of 0.5 g/ml OX40L
with an IC50 value in the range of 1 nM - 4 nM. 71 12. A pharmaceutical

2. coriipesitidrodpmprisiiggao dtibodyiofrartyrone of ctaimisingd-115%nd at

least one pharmaceutically acceptable excipient. 13. An antibody as
defined in claims 1 to 23 for use in therapy. 14. The use of an antibody as
3 defingd.inapgchdlaimad dQikfor the prapakation ofamedicament dordoes

the prophylaxis and treatment of inflammatory disorders. WO

2006/029879 RETIEPANEI0090PNHL SEQUENCE LISTING <110> .
Hoffmann-La Roche AG <120> ANTI-OX40L ANTIBODIES <130> 22672

WO <150> EP 04022158

4. The antibody according to any of claims 1 or 3, characterized in that the

antibody is a human antibody.

5. The antibody according to any of claims 1 or 4, characterized in that the

antibody is a chimeric or humanized antibody.

6. The antibody according to any of ¢laims 1 to 5, wherein the antibody binds to

OX40L with a Kp value of less than 1078 M.

7. The antibody according to claim 6, wherein the Kp range is between 10 o

10 M.

8. The antibody according to any one of claims 1 to 7, characterized in that does

not activate complement factor C3.



<151> 2004-09-17 <150> EP 04030546 <151>2004-12-23 <160> 69
<170> Patentln version 3.2 <210>10<211> 7.07 <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 Ser Pro Ser Ser Leu Ser Ala Ser
Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle Ser
Son Trp 20 25 30 Leu Ala Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys

9. SeFheantibods 4348 TyriatmAlnSef Semtel Gif, SkaraienNzdiptBdaiders
Phe Ser Gly 50 55 60 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr. lle Ser
Sendieli Ghind@npl BicZ0dEpBd e layXspxRhey AZDTHr Tyr Tyr Cys Gin Gin
‘Tyr Aso Ser Tyr Pro Tyr 85 90 95 Thr Phe Gly Gin Gly Thr Lys Leu Glu
lle Lys 100 105 WO 20061029879 PCT/EP2005/009968 -2- <210> 2

10521220082 ARG (5%l oA tici@lind20% 9, characterized in that it does

not elicit antibody-dependent cellular cytotoxicity (ADCC).

1. 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 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.



<223> heavy chain, variable region of LC.001 <400> 2 Glu Val GIn Leu
Leu Glu Ser Gly Gly Gly Leu Val Gi%Pro Gly Gly 151015 Ser Leu Arg
Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ser Tyr 20 25 30 Ala Met
Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Lee Glu Trp Val 35 40 45 Ser lle
lle Ser Gly Ser Giy Gly Phe Thr Tyr Tyr Ala Asp Ser Val 50 55 60 Lys
Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr 65 70 75 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90

;22 goéil gglmﬁét%%&r% L& RlfR EJ&%{HEQ&PQ%%&%M aT%J S EWaims 1

0 Gly Ala Leu Val Thr Val SerSer 115 120 <210> 3 <211>
107, <gggﬁd%BIE&S?%%%TJM‘&@L‘&%R%C% Zilightghaip, variable region
of L@. 5 <400> 3 Gin'lle Val Len Thr GIn Ser Pro Gly Thr Lou Ser Leu
Ser Pro Gly 1510 15 WO 20061029879 PCT/EP2005/009968 -3 Glu

Arg Ala Thr Leu Ser Cys Arg Ala Ser Glnéer Val Ser Ser Asn 20 25 30
I37yr AREAIRORp BTN GIM YIS o' Sty EMUARPIER Leu Leu 35 40
45

14.  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.



lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser 50 55 60
Gly Ser Gly Set Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Lee Glu 65 70
75 80 Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin GIn Tyr Gly Ser Ser Phe
86 906@BsTAr Phe Gly Pro Gly Thr Lys Val Asp lle Lys 100 BO5ERZGEB0268
<211> 120 <212> PRT <213> Artificial <220> <223> heavy chain,
variable region of LC.005 <400> 4 Gin Val Gin Leu Val Glu Ser Gly Gly
Gly Val Val GIn Pro Gly Arg 1510 15 Ser Lea Arg Len Ser Cys Ala Ala
Ser Gly Phe Thr Phe Ser Asg:Bhad0:38138: Gly Met His Trp Val Arg GIn
Ala Pro Gly Lys Gly Leu Gin Trp Val 35 40 45 Ala Ala lle Trp Tyr Asp Gly
His<Asp Ly's PyEmprsSeér FpeTy@Wal 50 55 60 Lys Gly Arg Phe Thr lle Ser
Arg Asp Asn Set Lys eu Phe 6570 7580 Lea GIn Met Asn Ser
Leu ?3 Al Tﬁxxég\% ‘@r?r??\]@[\?l?;u Tyr Tyr Cys 85 90 95 WO 2006/029879
PCI/RR2005/Q08968 -4 Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe

Asp Tyr Trp Gly Gin 100 105 110 Gly Thr Lau Val Thr Val Ser Ser 115
12(150> EP 04022158

<151> 2004-05-17

<150> EP 04030546
<151> 2004-12-23

<160> 69

<170> PatentIn version 3.2
<210> 1

<211> 107

<212> PRT

<213> Artificial

<220>
<223> 1light chain, variable region of LC.001, LC.059 and LC.0E3

<4C0> 1

Asp Ile Giln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 . 15

Asp Arg Val Thr Ile Thr Cys Arqg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr RAla Rla Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 a0

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Tyr
85 90 95

Thr Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys
100 105



<210>5<211> 107 <212> PRT <213> Atrtificial <220> <223> light
chain, variable region of LC.010 <400> 5 Gin lle Val Leu Thr Gin Ser Pro
Gly Thr Len Ser Leu Ser Pro Gly 15 10 15 Glu Arg Ala Thr Leu Ser Cys
Wi 2006/Bei76GIn Ser Val Ser Ser Ser 20 25 30 Tyr Lou Ala Pi7REpR@5e09968
Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 35 40 45 lle Tyr Gly Ala Ser Ser
Arg Ala Thr Gly lle Pro Asp Arg Phe Ser- 50 55 60 Gly Ser Gly Ser Gly
Thr Asp Phe Thr Leu Thr lle Ser Arg Len Glu 65 70 75 80 Pro Gin Asp
Phe.Ala,Val Tyr Tyr Cys Gin Gin Tyr G1ly Ser Ser Phe 85 90 95 Thr Phe
Gly £ma:Giyzbhr Lys Val Asp lle Lys 100 105 <210> 6 <211> 120 <212>
PRT2x21 3B Artificial <220> <223> heavy chain, variable region of
LC.61P W A26b67529879 PCT/EP2005/009968 -5- <400> 6 Gln Val Gin
Leu Val.Glu Ser Gly Gly Sly Val Val GIn Pro Gly Arg 1510 15 Ser Leu
Arg dey-Sel-tys AlaiAlaySarGly Sheckhsfbe. &ar Asn She

<400> 2

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
i 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Sexr Gly Phe Thr Phe Asn Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val
50 ’ 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Asp Arg Leu Val Ala Pro Gly Thr Phe Asp Tyr Trp Gly Gln
100 105 110

Gly Ala Leu Val Thr Val Ser Ser
115 120

<210> 3

<211> 107

<212> PRT

<213> Artificial

<220>
<223> light chain, variable region of LC.005

<40G> 3

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 i5



20 25 30 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp
Val 3540 45 Ala Ala lle Trp Tyr Asp Sly His Asp Lys Tyr Tyr Ala Tyr Tyr
Val 5055 60 Lys Gly Arg She Thr lle Ser Arg Asp Asn Ser Lys Asn Thr
Vet 2piea288970 75 80 Leu GIn Met Asn Ser Lea Arg Ala GlE8AZBPTHE/a8p68
Val Tyr Tyr Cys 85 90 95 Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr She
Asp Tyr Trp Gly GIn 100 105 110 Gk3Fhr Leu Val Thr Val Ser Ser 115
120 <210> 7 <211>58 <212> PRT <213> Artificial <220> <223> light
chainvariable regiaRokLC 029 ~AR0> #Metl eaHis Pred eeGys Lys
Val Gly Ser His 8BIn Gly Ser Val Ala2% 5 10 15 Val Asp L3eu Gly Gin lle
Ser Leu Ser Pro Ser Ala Ala Cys Ser Lou 20 25 30 WO 2006/029879
PCYER200500996R G Lys lef guBintoulle T Yal Asn Serig le val
Ser Leu Tlﬁr3535 48 45 Phe GI?/ g%y Gly Thr Lys Val @u lle'Lys 50 55
<210> 8 <211> 120 <212> PRT

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Tyr Gly Ser Sexr Phe
85 90 95

Thr Phe Gly Pro Giy Thr Lys Val Asp Ile Lys
100 . 105

<210> 4

<211> 120

<212> PRT

<213> Artificial

<220>
<223> heavy chain, variable region of LC.005

<400> 4

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 3¢

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Ala Ile Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp &sn Ser Lys Asn Thr Leu Phe
65 T0 75 80

Leu Gln Meb Asn Ser Leu Arg ARla Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 95



<213> Artificial <220> <223> heavy chain, variable region of LC.029
<400> 8 Gin Val GIn Leu Val Glu Ser Gly Gly Gly Val Val GIn Pro Gly Arg
151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn
Roed/25s30 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Bly/ERuaEgsr963
Trp Val 3540 45 Ala Ala lle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr
Tyr Val 50 55 60 Lys Gly Arg The Thille Ser Arg Asp Asn Ser Lys Asn
Thr Leu Phe 65 70 75 80 Leu Gin Met Asn Ser Lou Arg Ala Glu Asp Thr
Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr
Phe Asp Tyr Trp Gly Gin 100 105 110 Gly Thr Leu Val Thr Val Ser Ser
11521200 rg 243>50 1< 2] 35770212 PR Ty 21B>2ArtiTicial WOly &ln
2006/029879 PEIYEP2005/009968 %2 <220> <223> light thain, variable
region of LC.019 <400> 9 Met Pro Pro Val Trp Lys Val Gly Ser His Gin

Gly ger Ala Ala ¥al w1549 bar Asp Leu Gly Gin lle Ser Leu Ser Pro Her
Ala Ala CysiSer Leu Lys 20 25 3@0

<210> 5

<211> 107

<212> PRT

<213> Artificial

<220>
<223> light chain, variable region of LC.010

<400> 5

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 > 19 15

Glu Arg Ala Thr Leu Ser Cys Brg Ala Ser Gln Ser Val Ser Ser Ser
20 25 a0

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leun
35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 &0

Gly Ser Gly Ser Gly Thr Asp Pne Thr Leu Thr Tle Ser Arg Leu Glu
65 70 15 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser FPhe
85 o0 95

Thr FPhe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 165

<210> 6

<231> 120

<Z212> PERT

<213> Artificial

<220>
<223> heavy chain, variable region of LC.010



lle Lau Gin Leu lle Thr Val Asn Ser Len lle Val Thr Lou Thr Phe 35 40 45
Gly Gly Gly Thr Lys Val Glu lle Lys 50 55 <210> 10 <211> 116 <212>
PRT <213> Atrtificial <220> <223> heavy chain, variable region of

Y@ YPoP2EH0> 10 Gin Val Gin Lou Val Glu Ser Gly Gly Gly Rl iA0esiposo68
Pro Gly Arg 151015 Ser Leu Arg Len Her Cys Ala Ala Ser Gly Phe Thr
Phe Ser Set Tyr 20 25 30 Thr Met His”Frp Val Arg Gin Ala Pro Gly Lys
Gly Len Gin Trp Val 35 40 45 Ala Val lle Trp Tyr Asp Gly Ser Asn Lys Tyr
Tyr Val. Asp Ser Val 50 55 60 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn
Ser<|_9§>Asfn Thr Len Tyr 6570 75 80 Len Gin Met Asn Ser Leu Arg Ala
Glu ThrAla Val Tyr Tyr 5 W, 06/029879

PC ILEPfe)OSfb 55633 g-%a Argj?lflys8 s%i’r\p? gr Pﬁ% AEE)O ﬁgg 8 Gly
GIn Gly Thr Les Val 100 105 110 Thr Val Ser Ser 115 <210> 11 <211>

106 <212> PRT <213> Artificial
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

‘Giy Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Ala ITle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ala Tyr Tyr Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thry Leu Phe

65 70 75 80

ieu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
83 30 85

Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Glin
150 105 110

Gly Thr Lee val Thr Val Ser Ser
115 120

<210> 7

<211> 58

<212> PRT

<213> Artificial

<220>
<223> 1light chain, variable region of LC.029%

<400> 7

Met Leu His Pro Leu Cys Lys Val Gly Ser His Gln Gly Sex Val Ala
1 5 10 13

Val Asp Leu Gly Gln Jle Ser Leu Ser Pro Ser Ala Ala Cys Ser Leu
29 25 30



<220> <223> light chain, variable region of LC.033 (a) <400> 11 Gin lle
Val Lou Thr GIn Ser Pro Ala Thr Leu Ser Lou Ser Pro Gly 151015 Glu
Arg Ala Thr Len Ser Cys Arg Ala Ser Gin Gly Val Ser Arg Tyr 20 25 30
wonwéPrasTyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Len LeOTIEPBB540946
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Val Ser Gly 50 55 60
Ser Gly Pro Gly Thr Asp Phe Thr Len dhr lle Ser Ser Lou Glu Pro 65 70
75 80 Glu Asp Phe Ala Val Asp Tyr Cys Gin Gin Arg Set Asn Trp Gin Tyr
8590 99 . Thr,The Gly, Gln Gly Thy Lys ey Gin 18,100 105 52105 12
<211> 12135212> PRT <213>4Artificial <220> <223> heavy chain,
variable region of LC.033 <400> 12 WO 2006/029879
PCTIEP2005/009968 -9 Gin Lys Gin Lea Val Glu Phe Gly Gly Gly Val Val
Giﬁ?ﬁoﬁ?’lfﬂgai 5108 8ay e Ardi%eu Ser Cys Ala Ala Sec Gly The
Thr The Ser Asn Tyr 20 25 30 Gly Met His Trp Val Arg Gin Ala Pro Gly
Lys Gly Lau Glu Trp Val 35 40 45 Ala Val lle Trp Asn Asp Gly Ser Asn

Lys<Ty#>Ty# Val. Asp Set Val
<2ii> 120

<212> PRT
<213>» Artificial

<220>
<223»> heavy chain, variable region of LC.029

<400> 8

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
29 25 30

Gly Met His Trp Val Arg Gla Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Ala Ile Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
65 70 75 8O

Leu Gln Met Asn Ser Leu Arg Ala Glu BAsp Thr Ala Val Tyr Tyr Cys
85 90 95

Rla Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gin

100 1065 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> ©

<21i> 57

<212> PRT

<213> Artificial



50 55 60 Lys Gly Arg Phe lle lle Ser Arg Asp Asn Ser Lys Asn Thr Leu
Tyr 6570 75 80 Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
Tyr Tyr Cys 85 90 95 Ala Arg Asp Arg Met Gly lle Tyr Tyr Tyr Gly Met
wepdMabesGly 100 105 110 Gin G1y Thr Thr Val Thr Val get/8etoikbbooss
120 <210> 13 <211> 107 <212> PRT <213> Artificial <220> <223>
light chain, constant region <400> 13-Arg Thy Val Ala Ala Pro Ser Val
Phe lle Phe Pro Pro Set Asp Glu 1510 15 GIn Lou Lys Ser Gly Thr Ala
Ser Yal.Val Cys Leu Lou Asn Asn Phe 20 25 30 Tyr Pro Arg Gin Ala Lys
Valin,Trpskys Vial Asp-AsarAla LeuGips 32 4945 Ser Gly Asn Ser Gin
Glu Ser Val Thr Gin Gin Asp Ser Lys Asp Ser 50 55 60 WO 2006/029879
PCT/EP20D5/009968 -10 Thr Tyr Set Leu Ser Ser Thr Leu Thr Leu Set
Lys Ala Asp I GIu 65 70 Va| Tyr Ala Cys Glu,Val Thr
HlsMélnPé(fy L(y er5§per f%z Pro.;g %?r L?/is S¥et Phe }gn ,\krg Gly
GMJCy3100105 <210> 14

Asp Leu Gly Gin Ile Ser Leu Ser Pro Ser Ala Ala Cys Ser Leu Lys
20 25 30

Ile Leu Gln Leu Ile Thr Val Asn Ser Leu Ile Val Thr Leu Thr Phe
35 40 45

Gly Gly Gly Thr Lys Val Glu Ile Lys
50 55

<210> 10
<211> 116
<212> PRT
<213> Artificial

<220>
<223> heavy chain, variable region of LC.G19

<4G0> 10
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 4s

Ala Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val
30 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 0 75 80

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95



<211> 330 <212> PRT <213> Artificial <220> <223> heavy chain,
constant region (gamma 1) <400> 14 Ala Ser Thr Lys Gly Pro Ser Val
PpeﬂF(;ér% Le% Ala Pro Ser SerLys 151015 Ser Thr Ser Glly G/Iﬁ( T(}hr Ag%ss
RATE a)fy Cys Leu Val Lys Asp Tyr 20 25 30 Phe Pro Glu A it
Val Ser Trp Asn Ser Gly Ala Leu Thr Set 35 40 45 Gly Val His Thr Phe
Pro Ala Val Leu Gin Ser Ser Gly Leu Pyr. Ser 50 55 60 Leu Set Set Val
Val Thr Val Pro Set Ser Ser Leu Gly Thr GIn Thr 65 70 75 80 Tyr lle Cys
AspY dlva sy Hish YR Prie S @h AdarT Fird §sp\ValASH LSS/ 859095 VEys Vall
G1u Pro Lys SéfCys Asp Lys Thr Hf€ Thr Cys Pro Pro €¥% .100 105 110
Pro Ala Pro Glu Leu Lou Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 115
120+25,W622006/029879 PCT/EP20051009968 -11 Lys Pro Lys Asp
Thr Leu MettHe Ser Arg Thr Pro G1u Val Thr Cys 130 135 140 Val Vval
Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 145 150 155
16Q<21'2v>r Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 165
17Q.149 Ghg GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu

18G:4:85 19&rHis Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
SerAlSy Artificial

<220>
<223> light chain, variable region of LC.033 (a}

<400> 11

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Gly Val Ser Arg Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gin BAla Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Val Ser Gly
50 55 60

Ser Gly Pro Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
85 70 75 80

Glu Asp Phe BAla Val Asp Tyr Cys Gln Gin Axg Ser Asn Trp Gln Tyr
85 a0 95

Thr Phe Gly Gln Gly Thr Lys Leu Giu Ile
100 105

<210> 12

<2131> 121

<212> PRT

<213> Artificial

<220
<223> heavy chain, variable region of LC.033

<406> 12



195 200 205 Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys
Gly 210 215 220 Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser
Arg Asp Glu 225 230 235 240 Leu Thr Lys Asn Gin Val Ser Leu Thr Cys
baenalkyesGly Phe Tyr 245 250 255 Pro Ser Asp lle Ala \Pal TG ETI0®Bhss
Ser Asn Gly GIn Pro Glu Asn 260 265 270 Asn Tyr Lys Thr Thr Pro Pro
Val Lou Asp Ser Asp Gly Ser Phe Pheg275 280 285 Lou Tyr Ser Lys Leu
Thr Val Asp Lys Ser Arg Trp Gin GIn Gly Asn 290 295 300 Val Phe Ser
Cys. et YekMeLHis GluAlakoutis Asaibis Iy Ihe, 305,319 315,320
GlniLys Ser Leu Seg Lou Ser Pro Gly Lys;325 330 <210> 155211> 327
<212> PRT <213> Artificial WO 2006/029879 PCT/EP2005/009968 -12-
<220> <223> heavy chain, constant region (gamma 4) <400> 15 Ala Ser
Thrsi;@ﬁslé‘f)fnﬁ?o;%‘érs(%lcl?‘ﬁé}‘ Bré ]r_aelj?\lgllj‘r yE'8dF ?Ar%,irﬁﬂd“%fs Ser
Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Len Thr Ser 35 40
45 Gly Vet H-B!gg Thie Plaé Pro Ala YDEI Eeen Sin Ser Ser g}y Eeu Tryr Ber

Ala Val Ile Trp Asn Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val
50 55 60

Lys Gly Arg Phe Ile Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Bla Arg Asp Arg Met Gly Ile Tyr Tyr Tyr Gly Met Asp Val Trp Gly
. 1006 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 13

<211> 107

<?212> PRT

<213> Artificial

<220>
<223> light chain, constant region

<460> 13
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1 . 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
3% 40 45

Ser Gly BAsn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60



50 55 60 Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Lau Gly Thr Lys
Thr 6570 7580 Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys
Val Asp Lys 85 90 95 Arg Val Glu Ser Lys Tyr. Gly Pro Pro Cys Pro Ser
@ys:BemAkdPro 100 105 110 Glu Phe Lou Gly Gly Pro Serpdalithestonsss
Phe Pro Pro Lys Pro Lys 115 120 125 Asp Thr Lau Met lle Ser Arg Thr
Pro Glu Val Thr Cys Val Val Val 130 1gH. 140 Asp Val Ser GIn G1u Asp
Pro Glu Val Gin Phe Asn Trp Tyr Val Asp 145 150 155 160 Gly Val Glu
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe 165 170 175 Asn
Ser Thr Tyr Arg Val Val Ser Val Lau Thr Val Leu His Gin Asp 180 185
190k ¥prho B ASDG Yk ys-G Ith T yrchysnEysl eV al SetAsad yerGlyd au
1956200 205 WO 2006/329879 PCT/EP2005/09968 -13 Pro Se¥Ser lle
Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg 210 215 220 Glu Pro GIn
Val Ty T LU BIORI0SeTAINGINGILMCE TheLye: §25.230.235:240
Asn In Val Ser Lewgsrhr Cys Lou Val LyssGly Phe Tyr Pro Ses Asp 245
250 255 lle Ala Val Glu Tip Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
260 265 270 Thr Thr Pro Pro Val Leu Ast Ser Asp Gly Ser Phe Phe Leu
Tyr S&r V375 }2“8@%8%2 AirjigleLzé?JnT;ﬁg\/GllyAsp I§€ Ser Arg Tip Gin Glu Gly
Asn Val Phe Ser 290 295 300

<Z10> 14

<Z211> - 330

<212> PRT

<213> Artificial

<220>
<223> heavy chain, constant region {gamma 1}

<400> 14
Ala S8er Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

1 ) e 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 : 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Lea Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 g0 95

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125



Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GiIn Lys Ser 305
310 315 320 Leu Ser Leu Ser Leu Gly Lys 325 <210> 16 <211> 104
<212> PRT <213> Artificial <220> <223> light chain, variable region of
PE #8557 72400> 16 Glu lle Val Leu Thr Gin Ser Pro Ala TRFEEHRELES
Ser ProGly 151015 Glu Arg Ala Thr Lea Ser Cys Arg Ala Ser Gin Ser
Val Ser Ser Tyr 20 25 30 Leu Ala Tip ftyr Gin Gin Lys Pro Gly Gin Ala Pro
Arg Leu Lau lle 35 40 45 WO 2006/029879 PCT1EP2005/009968 -14
TyriAsppAdaLgerssnbargeAlacEnt Blysdle R Ala Arg Phev8eriGlych0 55
60 Ser@ly Ser Gly Thr Asp#he Thr Lou Thr lle’$&r Ser Leu Glu Pro 65
70 75 80 Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gin Arg Ser Asn Trp Thr
Phe; 85 90 951 Gl GIn Gly: ThE Lys, Vil Gl e 100 <4051 752113 120
<212 PRT <213> Artifielal <220> <223> heavy chain, variable ra&gion of
LC.059

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
189 185 180

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn
269 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe FPhe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 1%

<211> 327

<212> PRT

<213> Artificial



<400> 17 Glu Val Gin Lou Leu Glu Ser Gly Gly Gly Lou Val GIn Pro Gly
Gly 151015 Ser Leu Arg Lou Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
Ser Tyr 20 25 30 Ala Met Asn Trp Val Arg GiIn Ala Pro Gly Lys Gly Lou
VESh3OPAPR781 35 40 45 Ser lle lle Ser Gly Ser Gly Gly Phe TRE P2/ appes
Asp Ser Val 50 55 60 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys
Asn Thr Lou Tyr 65 70 75 80 Len GitMet Asn Arg Leu Arg Ala Glu Asp
Thr Ala lle Tyr Phe Cys 85 90 95 Ala Lys Asp Asp lle Pro Ala Ala Gly Thr
Phe Asp Pro Trp Gly GIn 100 105 110 WO 2006/029879
PCGEAEP2005/009968 - 15 Gly Thr Leu Val Thr Val Ser Ser 115 120
<2101 8hep 11 STPdB: <21PH PR FLPIIMAMRICiAl <220> <223> light
chaip, varigble region of LC.060 <400> 18 Ala lle Gin Lau Thr GIn_Ser
Pro Ser Ser Lou Ser Ala Ser Val Gly 15 1015 Asp Arg Val Thr lle Thr
CysiArgeAlarseryein GlyrHesSenSerAdar2 25:30.aLote Ales Tspr TarsGIn Gin
Lys Pro Gly Lys Al& Pro Lys Leu Len 11935 40 45 Tyr Asp Val Ser Ser
Lou Glu Ser Gly Val Pro Ser Arg Phe Ser Gly

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 5% 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 ) 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Fro
100 105 110

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 123

Asp Thr Leu Met Ile Ser Arg Thr Preo Glu Val Thr Cys Val val Val
130 135 140

Asp Val Ser Gln Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp
145 ) 150 155 160

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe
165 170 175

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 1890

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
195 200 205



50 55 60 Ser Gly Ser Gly Thr Asp Phe Thr Lou Thr lle Ser Ser Len Gin
Pro 6570 7580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn Phe Asn Ser
Tyr Trp Thr 85 90 95 Phe Gly Gin Giy Thr Lys Val Glu lle Lys 100 105
WORNINPED 11> 119 <212> PRT <213> Artificial <220> <DOBERFANRPI68
chain, variable region of LC.060 <400> 19 Glu Val GIn Lau Leu Glu Ser
Gly Gly Gly Lou Val Gin Pro Gly Gly -1%-10 15 WO 2006/029879
PCT/EP2005/009968 - 16 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
Thr Phe Ser Ser Tyr 20 25 30 Ala Met Ser Trp Val Arg Gin Ala Pro Gly
Lys Gly Lau Glu Trp Val 35 40 45 Ser Leu lle Ser Gly Ser Gly Gly Len Thr
LysEFgri&ta &sp' Sefal5085 60:L yerClysAtg P ThY IR SEF AT Asp
Asn SeftYs Arg Thr Len Ty?'%5 70 75 80 Len Gfif Met Asn Ser Lou Arg
Ala Gin Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Lys Asp lle Leu Val Thr

GlyAla dauchAsprdiyr s praly.&ire £2lye:108:1 05 4 Hu ThiLew Fal The Val
Serd@er 115 <210> 20 230 235 240

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Prc Ser Asp
245 250 255

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270

Thr Thr Pro Pro Val Leu Bsp Ser Asp Gly Ser Phe Phe Leu Tyr Sexr
275 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
290 ) 295 390

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
365 310 315 320

Leu Ser Leu Ser Leu Gly Lys
325

<210> 16
<211> 104
<212> PRT
<213> Artificial

<220>
<223> light chain, variable region of 1C.033 (b)

<4G0> 16

Glu Tle Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ssxr Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr
20 25 30

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



<211> 120 <212> PRT <213> Artificial <220> <223> heavy chain,
variable region of LC.063 <400> 20 Glu Val GIn Leu Len Glu Ser Gly Gly
Gly Lou Val GIn Pro Gly Gly 1510 15 Ser Leu Arg Len Ser Cys Ala Ala
BonGhoRs®Thr Phe Ser Ser Tyr 20 25 30 Ala Met Asn TrpUBERIGBIYI6s
Ala Pro Gly Lys Gly Lau Glu Trp Val 35 40 45 Ser lle lle Ser Gly Ser Gly
Gly Phe Thr Tyr Tyr Ala Asp Ser Val. 5055 60 Lys Gly Arg Phe Thr lle
Ser Arg Asp Asn Set Lys Lys Thr Lau Tyr 65 70 75 80 WO 2006/029879
PCT/ER2005/099968,, s17 nkeuwGinNet Her Ardheu Arg,Ala.Gly Asp Thr
Ala ﬁe Tyr Phe Cys 8590 95 Ala, Lys Asp Aspdte Pro Ala Ala Gly Thr
Phe Asp Pro Trp Gly Gin 100 105 110 Gly Thr Leu Val Thr Val Ser Ser
115120 <210> 21 <211>5 <212> PRT <213> Artificial <220> <223>

CDE@? aGr11ﬁbsoedyijr%igTr}ffér%ik p<ztbeoghillﬁ‘érmf'§/riﬁrsﬁfetsﬁﬁsz‘?f5G to ggo

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Thr Phe
85 90 95

Gly Gln Gly Thr Lys Val Glu Ile
100

<210> 17

<211> 120

<212> PRT

<213> Artificial

<220>
<223> heavy chain, variable region of LC.059

<400> 17

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leuw Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Sexr Tyr
20 25 30

Ala Met Bsn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 49 45

Ser Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 15 80

Leu Gin Met Asn Arg Leu Arg Ala Giu Asp Thr Ala Ile Tyr Phe Cys
85 90 95

Ala Lys Asp Asp Ile Pro Rla Ala Gly Thr Phe Asp Pro Trp Gly Gln
100 105 1190



<210> 22 <211>5 <212> PRT <213> Atrtificial <220> <223> CDR/
antibody fragment <400> 22 Ser Tyr Ala Met Her 15 <210> 23 <211>5
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment
wWH00s623%8n Phe Gly Met His 1 5 WO 2006/029879 PCT/EP2605/009968
PCT/EP2005/009968 -18- <210> 24 <211>5 <212> PRT <213> Artificial
<220> <223> CDR / antibody fragmerg -<400> 24 Asn Tyr Gly Met His 1
5 <210> 25<211>5 <212> PRT <213> Artificial

Gly Thr Leu Val Thr Val 3Ser Ser

<210>
<211>
<Z12>
<213>

<220>
223>

<400>

115 120

18

1066

PRT
Artificial

light chain, wvariable regicn of LC.060

iB8

Ala Ile Gln Lau Thr Gln. Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

Asp Arg

Leu Ala

Tyr Asp
50

Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Ala
20 25 30

Trg Tyr Gin Gln Lys Pre Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Val Ser Ser leu Glu Ser Gly Val Pro Ser Brg Phe Ser Gly
55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65

Glu Asp

Phe Gly

<210>
<21ll>
<21Z2>
<213>

<220>
<223>

<400>

70 75 80

Phe Ala Thr Tyr Tyr Cys Gln Gin Phe Asn Ser Tyr Trp Thr
85 20 85
Gln Gly Thr Lys Val Glu Ile Lys
100 105

19

119

PRT
Artificial

heavy chain, variable region of LC.060

19

Giu val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5 16 15



<220> <223> CDR / antibody fragment <400> 25 Ser Tyr Ala Met Asn 1
5 <210> 26 <211> 17 <212> PRT <213> Artificial <220> <223> CDR/
antibody fragment <400> 26 lle lle Set Gly Ser Gly Gly Phe Thr Tyr Tyr

WAIZ0EpS&Y Val Lys 1510 15 Gly <210> 27 <211> 17 <XTDZBPRRS1HG9963
<213> Artificial <220> <223> CDR / antibody fragment <400> 27 WO
2006/029879 PCT/EP2005/009968 -4k Ala lle Trp Tyr Asp Gly His Asp
Lys Tyr Tyr Ser Tyr Tyr Val Lys 15 10 15 Gly <210> 28 <211> 17

<212 RRT. 52133 Artficial £220%.5223>-DR./ antibedy fragrent
20 25 30

hla Met Ser Trp Val Brg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Leu Ile Ser Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Arg Thr Leu Tyr
65 70 75 80O

Leu &ln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 S0 95

Ala Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 20

<211>» 120

<2i2> PRT

<213> Artificial

L220>
<223> heavy chain, variable regiocn of LC.063

<400> 20

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Lys Thr Leu Tyr
65 70 75 BO



<400> 28 Ala lle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ala Tyr Tyr Val Lys
151015 Gly <210> 29 <211> 17 <212> PRT <213> Atrtificial <220>
<223> CDR / antibody fragment <400> 29 Val lle Trp Tyr Asp Gly Her
WP Tyr Val Asp Her Val Lys 1510 15 Gly <210PSO/ER200$404968
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400> 30 Val lle Trp Asn Asp Gly Het7Asn Lys Tyr Tyr Val Asp Her Val
Lys 1510 15 WO 2006/029879 PCT/EP2005/009968 -20- Gly <210> 31
<211> 18 <212> PRT <213> Artificial <220> <223> CDR / antibody

fragment <400> 31
Leu Gln Met Ser Arg Leu Arg Ala Glu Asp Thr Ala Ile Tyr Phe Cys
85 - 90 95

Ala Lys Asp Asp Ile Pro Ala Ala Gly Thr Phe Asp Pro Trp Gly Gln
160 165 110

Gly Thr Leu Val Thr Val Ser Serx
115 120

<2i0> 21

<211> b

<212> PRT

<213> Artificial

<220>
<223> CDR / antibeody fragment

<400> 21

Ser Tyr Thr Met His
1 5

<210> 22

<21i» 5

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 22
Ser Tyr Ala Met Ser

1 5

<210> 23

<211> 5

<212> PRT

<213>» Artificial

<220>
<223> CDR / antibody fragment

<400> 23

Asn Phe Gly Met His
1 5



lle lle Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val Lys 15 10 15
Gly Arg <210> 32 <211> 18 <212> PRT <213> Artificial <220> <223>
CDR / antibody fragment <400> 32 Leu lle Ser Gly Ser Gly Gly Leu Thr
WP TsOAIASp Ser Val Lys 1510 15 Gly Arg <210> 33 R2T/ER205/6009968
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400> 33 Asp Ser Ser Ser Trp Tyr Arg8Fyr She Asp Tyr 1510 WO
2006/029879 PCT/EP2005/009968 -21- <210> 34 <211> 11 <212> PRT
<213»Artificial <220> <223> CDR / antibody fragment <400> 34 Asp

Argekewr Val Ala Pro Gly Thr Phe Asp Tyr 1510
<212> PRT
<213>» Artificial
<220> "
<223> CDR / antibody fragment

<400> 24

Asn Tyr Gly Met His
1 5

<210> 25

<211> 5

<212> PRT

<Z213>» Artificial

<220>
<223> CDR / antibody fragment

<400> 25
Ser Tyr Ala Met Asn

1 5

<210> 26

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 26

Ile Tle Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 27

<21i> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 27



<210>35<211>7 <212> PRT <213> Atrtificial <220> <223> CDR/
antibody fragment <400> 35 Lys Asn Trp Set Phe Asp Phe 15 <210>
36 <211> 12 <212> PRT <213> Artificial <220> <223> CDR / antibody
WaWEAE98#00> 36 Asp Arg Met Gly lle Tyr Tyr Tyr Gly MePAEHRZ8{5/908268
10 <210> 37 <211> 12 <212> PRT <213> Artificial <220> <223> CDR/
antibody fragment <400> 37 Lys AspiAsp lle Pro Ala Ala Gly Thr Phe Asp
Pro 15 10 WO 2006/029879 PCT/EP20051009968 -22- <210> 38
<2]st_‘3 :.‘L.i-e ?ZQ%PE’S'E @%13?3'%@1{'@@4 Tyr Tyr Ser Tyr Tyr Val Lys

1 5

10 15
Gly

<210> 28

<Zil>» 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 28

Ala Ile Trp Tyr Asp Gly His Bsp Lys Tyr Tyr Ala Tyr Tyr Val Lys
1 5 10 15

Gly

<210> 29

<z1l1l> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 29

Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val Lys
1 ’ 5 10 . 15

Gly

<210> 3¢

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 30

Val Ile Trp Asn Asp Gly Ser Asn Lys Tyr Tyr val Asp Ser Val Lys
1 5 10 15



<220> <223> CDR / antibody fragment <400> 38 Lys Asp lle Leu Val Thr
Gly Ala Leu Asp Tyr 1510 <210> 39 <211> 11 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <400> 39 Arg Ala Ser
G2@hREBer Ser Trp Leu Ala 1510 <210> 40 <211> 122 <IEPROPRIPISS
<213> Artificial <220> <223> CDR / antibody fragment <400> 40 Arg Ala
Ser Gin Ser Val Ser Ser Ser Tyr Leu.Afa 1510 <210> 41 <211>12
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400> 41 Arg Ala Ser GIn Ser Val Ser Set Asn Tyr Leu Ala 15 10 WO

2006/029879 PCT/EP2005/009968
Gly

<210> 31

<211> 18

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 31

Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly Arg

<210> 32

<211> 18

<212> PRT

<213> Artificial

<220>
«223> CBR / antibody fragment

<400> 32

Leu Ile Ser Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly Arg

<210> 33
<211> 11
<212> PRT
<213> Artificial

<220>
<223> CDR / antibody fragment

_ <400> 33

Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyxr
1 5 10



-23-<210> 42 <211> 11 <212> PRT <213> Atrtificial <220> <223> CDR
/ antibody fragment <400> 42 Arg Ala Ser GIn Gly Val Ser Arg Tyr Leu
Ala 1510 <210>43<211> 11 <212> PRT <213> Artificial <220>
W86/ antibody fragment <400> 43 Arg Ala Ser GinPS&Ry 10889968
Ser TyrLeu Ala 1510 <210> 44 <211> 24 <212> PRT <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 1510 15 Gin Giy lle Ser
SerAla.Leyy Ala 20 <210> 45 <211>7 <212>PRT

<211> 11

<212> FRT
<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 34

Asp Arg Leu Val Ala Pro Gly Thr Phe Asp Tyr
1 5 10

<210> 35

<21l> 7

<212> PRT

<213>» Artificial

<220>
<223» CDR / antibody fragment

<400> 35

Lys Asn Trp Ser Phe Asp Phe
1 5

<210> 36
<211> 12
<212> PRT
<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 236

Asp Arg Met Gly Ile Tyr Tyr Tyr Gly Met Asp Val
1 5 10

<210> 37

<211> 12

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 37

ivys Asp Asp Ile Pro Ala Ala Gly Thr FPhe Asp Pro
1 5 10



<213> Artificial <220> <223> CDR / antibody fragment <400> 45 WO
2006/029879 PCT/EP20051009968 -24- Gly Ala Ser Ser Arg Ala Thr 1 5
<210> 46 <211> 7 <212> PRT <213> Artificial <220> <223> CDR /
WO G2 ment <400> 46 Ala Ala Ser Ser Lou GlIn Ser PGI/ERGS049968
<211>7 <212> PRT <213> Artificial <220> <223> CDR / antibody
fragment <400> 47 Met Pro Pro Val-Rip-Lys Val 15 <210> 48 <211>7
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400248 33

S<211> 11

<212> PRT
<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 38

Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyr
1 5 ; 10

<210> 39
<211>» 11
<212> PRT
<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 39

Arg Ala Ser Gln Gly Ile Ser Ser Trp Leu Ala
1 5 10

<210> 40

<211> 12

<212> FPRT

<213> Artificial

<220> :
<223> CDR / antibody fragment

<400> 40
Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala

1 5 10

<210> 41

<Z2i1> 12

<212> PRT

<213> BArtificial

<220>
223> CDR / antibody fragment

<400> 41

Arg Ala Ser Gln Ser Val Ser Ser Asn Tyr Leu Ala
o s 1¢



Asp Ala Ser Asn Arg Ala Thr 15 <210> 49 <211>7 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <400> 49 WO
2006/029879 PCT/EP2005/009968 -25- Leu His Pro Leu Cys Lys Val 1 5
WOPOSBPER11> 7 <212> PRT <213> Artificial <220> <228$GHRY5/609968
antibody fragment <400> 50 Asp Val Ser Ser Len Glu Ser 15 <210> 51
<211> 8 <212> PRT <213> Artificial 2220> <223> CDR / antibody
fragment <400> 51 Asn Ser Leu lie Val Thr Len Thr 15 <210> 52 <211>
9 10> a2

<211> 11

<212> PRT
<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 42

Arg Ala Ser Gln Gly Val Ser Arg Tyr Leu Ala
1 5 10

<210> 43

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 43

Arg Bla Ser Gln Ser Val Ser Ser Tyr Leu Ala
1 5 10

<210> 44

<211> 24

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 44

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
1 5 10 15

Gln Gly Ile Ser Ser Ala Leu Ala
20

<210> 45

<211> 7

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 45



<212> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400> 52 Gin Gin Tyr Asn Ser Tyr Pro Tyr Thr 15 <210> 53 <211> 8
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment

w0 HIeWWO 2006/029879 PCT/EP2005/009968 -26- GingingPyud&igooss
Ser Ser Phe Thr 15 <210> 54 <211>9 <212> PRT <213> Artificial
<220> <223> CDR / antibody fragmenf, <400> 54 GIn GIn Arg Ser Asn

Trp GIn Tyr Thr 15 <210>55 <211>7 <212> PRT <213> Atrtificial.

<22¢% A<l%2 > G DRJr%rE'hgog%fragment

<210> 46

<211> 7

<212> PRT

<213> Artificial

<220>
<223> (DR / antibody fragment

<400> 46

Ala Ala Ser Ser Leu Gln Ser
1 5

<210> 47

<211> 7

<212> PRT

<213> Artificial

<220>
<223> CDR / antiboedy fragment

<400> 47

Met Pro Pro vVal Trp Lys Val
1 5

<210> 48

<21i> 7

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 48

Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 49

<211> 7

<212> PRT

<Z13> Artificial

<220>
<223>» (DR / antibody fragment

<400> 49



<400> 55 Gin Gin Arg Ser Asn Trp Thr 15 <210> 56 <211> 8 <212>
PRT <213> Atrtificial <220> <223> CDR / antibody fragment <400> 56
Asn Ser lle lle Val Ser Len Thr 15 <210>57 <211>9 <212> PRT
wokdssAdiifisial <220> <223> CDR / antibody fragment WOpr2006/0898:59s
PCT/EP2005/009968 -27- <400> 57 Gin Gin Phe Asn Ser Tyr Trp Thr

Phe 15<210>58 <211>450 <212>£RT <213> Artificial <220> <223>
heavy chain of LC.001 (human IgGl type) <400> 58 Glu Val Gin Leu Leu
Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 1510 15 Ser Leu Arg Leu

Ser CyaAlaAlaSerGly Rhe.Thr Phe Asn Ser Tyr
1 5

210> 50

<2il> 7

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 50

Asp Val Ser Ser Leu Glu Ser
1 5

<23i0> 51

<211> B8

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 51

Asn Ser Leu Ile Val Thr Leu Thr
1 5

<210> 52

<211i> &

<212> PRYT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 352
Gln Gln Tyr Asn Ser Tyr Pro Tyr Thrx

1 3

<210> 53

<211> 8

<212>  PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 53



20 25 30 Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Lou Glu Trp
Val 35 40 45 Ser lle lle Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser
Val 5055 60 Lys Gly Arg She Thr lle Ser Arg Asp Asn Ser Arg Thr Thr
WOLRgi0285970 75 80 Leu GIn Met Asn Ser Leu Arg Ala GIUPASEMAp502968
Val Tyr Tyr Cys 85 90 95 Ala Lys Asp Arg Leu Val Ala Pro Gly Thr Phe
Asp Tyr Trp Gly Gin 100 105 110 Gly»Ala Leu Val Thr Val Ser Ser Ala Ser
Thr Lys Gly Pro Ser Val 115 120 125 Phe Pro Leu Ala Pro Ser Ser Lys
Ser Thr Ser Gly Gly Thr Ala Ala 130 135 140 Leu Gly Cys Leu Val Lys
AspihysRheProrGlsePra:VahdhmYal Ser 145 150 155 160 WO
2006/029879 PCT/EP2005f009968 28 Trp Asn Ser Gly Ala Leu Thr Ser
Gly Val His Thr Phe Pro Ala Val 165 170 175 Leu GIn Ser Ser Gly Les
Tyr Sgr.Ley Ser Ser Val Val Thr Val Pro 180 185 190 Ser Ser Her Leu
Glytw-Gin Thr Tyr lle Cys Asn Val. Asn His Lys 195 200 205 Pro Ser
Asrdihar LysVal Asp Lys Lys Val Glu Pro Lys Her Cys Asp 210 215 220
Lys<ThHi& Fh¥: €9% Pro Pro Cys Pro Ala Pro Glu Leu Lau Gly Gly 225
230{;2’305; 240 Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
Met.Hg;245250 2595:1:38F Ard hbxPro Glu Val Thr Cys Val Val Val. Asp Val

Ser His Glu 260 265 270
<400> 54

Gln Gln Arg Ser Asn Trp Gln Tyr Thr
1 5

<210> 55

<211» 7

<212> PRT

<213> Artificial

<220>
«223> CDR / antibody fragment

<400> 55

Gln Gln Arg Ser Asn Trp Thr
1 5

<210> 56

<211> 8

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 56

Asn Ser Tle Ile Val Ser Leu Thr
1 5

<210> 57

<211> 9

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment



Asp Pro Glu Val Lys Phe Ass Trp Tyr Val Asp Gly Val Glu Val His 275
280 285 Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
Arg 290 295 300 Val Val Her Val Leu Thr Val Leu His Gin Asp Trp Leu An
Bly2bgm0806 310 315 320 Gin Tyr Lys Cys Lys Val Ser AsreicysAteck/eesoss
Pro Ala Pro lle Gin 325 330 335 Lys Thr lle Ser Lys Ala Lys Gly Gin Pro
Arg Glu Pro Gin Val Tyr 340 345 3505Fhr Leu Pro Pro Ser Arg Asp Glu
Leu Thr Lys Asn Gin Val Ser Leu 355 360 365 Thr Cys Leu Val Lys Gly
Phe iyt Pro Ser Asp lle Ala Val Glu Trp 370 375 380 WO 2006/029879
PCT/EP20051009968 29 Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys
ThreThrd2rorRe0rMals 385390:395:400eLee Asp Ser Asp Gly Ser Phe Phe
Leu Tyr Ser Lys Led Thr Val Asp 405 410 415 Lys Ser Arg Trp GIn GIn
Gly Asn Val Phe Ser Cys Ser Val Met His 420 425 430 Glu Ala Lou His
Asn.Hig. TwgThr GIn Lys Ser Lou Ser Leu Ser Pro 435 440 445 Gly Lys
450210259 <211> 450 <212> PRT <213> Atrtificial <220> <223>

heawi ehaifkdf LC.001 (L234A, L235A human IgGl mutant) <400> 59
<213> Artificial

<220>
<223> heavy chain cf LC.001 {human IgGl type)

<400> 58

Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ser Tyr
20 25 30

Rla Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val

Ser Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val
50 55 50

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 : 95

Ala Lys Asp Arg Leu Val Ala Pro Gly Thr Phe Asp Tyr Trp Gly Gln
1C0 105 110

Gly Ala Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 129 125

Phe Pro Leu ARla Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160



Glu Val GIn Lau Leu Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly 15 10
15 Ser Lou Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ser Tyr 20
25 30 Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
B9 4082827 lle lle Ser Gly Ser Gly Gly Phe Thr Tyr Tyr AlaPASER080a$968
50 55 60 Lys Giy Arg Phe Thr lle Ser Arg Asp Asn Ser Arg Thr Thr Lou
Tyr 657075 80 Leu Gin Met Asn SexsLeu Arg Ala Glu Asp Thr Ala Val
Tyr Tyr Cys 85 90 95 WO 20061029879 PCT/EP20051009968 -30 Ala
Lys:Asp arad.ed:VahAlaRre:GlytheRhe. Asp I vh I mGhe &S 2100 105
110 Gly Ala Leu Valsthr Val 5er Ser Ala ®er Thr Lys Gly PraSer Val 115
120 125 Phe Pro Lea Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala

Ala 130135 140 Ley Gly Cys Lau Val Lys Asp Phe Pro ro Val
AT St b S (e R I e e B e
His Thr Phe Pro Ala Val 165 170 175 Leu Gin Ser Sex Gly Leu Tyr Ser
Leu Ser 5er Val Val Thr Val Pro 180 185 190 Ser Ser Ser Lau Gly Thr

GinSFRr3Fyrifg &§s Ash ral AenHis by st 1052005208 Pt SErf ASf Thr
Lys Val Asplﬁ§/s Lys Val Gin Proz?_%/s Ser Cys Asp 2f85215 220 Lys Thr

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly 225 230 235

240rRroSersvaliRheyt ewiPhe Pros R LS. R Liys Asp T4 Cel Met lle
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 253

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285,

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Axg
250 295 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ale Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu
355 360 385

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380



245 250 255 Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
Glu 260 265 270 Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
Glu Val His 275 280 285 Ass Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr
WOrr®ePPRTITyr Arg 290 295 300 Val Val Ser Val Leu Thr WPaEIERI0pR&09968
Gin Asp Trp Leu Asn Gly Lys 305 310 315 320 WO 2006/029879
PCT/EP2005/009968 -31 Glu Tyr Lysys Lys Val Ser Asn Lys Ala Leu
Pro Ala Pro lle Glu 325 330 335 Lys Thr lle Ser Lys Ala Lys Gly Gin Pro
Arg Glu Pro Gin Val Tyr 340 345 350 Thr Leu Pro Pro Ser Arg Asp Glu
LowsThikysAsmGinsMakSesLens356360:360: ThirCys Liou Vad lwys Gly
Pheé8fyr Pro Ser Asp lle3A%a Val Glu Trp 376%75 380 Glu Ser A5 Gly
Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 385 390 395 400 Leu
ASFL&%% RSy senbhe Phe.Latk T, Ser Lys Lgu The Val Asp 405 410
415 Lys Set Arg Trpdsin Gin Gly Asn Val#he Ser Cys Set lakMet His
420 425 430 Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu

Ser Pro 435 440 445 Gly Lys 450 <210> 60 <211> 447 <212> PRT
<2113y> ,&ﬁcﬂé gl Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met Hi

429 ) 425 430

Glu Rla Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys
450

<210> 5%
<211> 450
<212> PRT
<213> Artificial

<Z220>
<223> heavy chain of LC.001 (L234A, L235A human IgGl mutant)

<400> 59

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr TIle Ser Aryg Asp Asn Ser Arg Thr Thr Leu Tyr
65 70 75 a0

Leu Gln Met Asn Ser Leu Arg Als Glu Asp Thr Ala Val Tyr Tyr Cys
85 30 95



<220> <223> heavy chain of LC.001 (S2282 human IgG4 mutant) <400>
60 Glu Val Gin Leu Leu Gin Ser Gly Gly Gly Leu Val Gin ProGly Gly 15
10 15 Ser Lau Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ser Tyr
W2h3029t@ Met Ser Trp Val Arg Gin Ala Pro Gly Lys G1y kew/titoikrmooss
Val 35 40 45 WO 2006/029879 PCTIEP2005/009968 -32 Set lle lle Ser
Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Agp.Ser Val 50 55 60 Lys Gly Arg
Phe Thr lle Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr 65 70 75 80 Leu
Gln Met, Asn, Ser Loy Arg.Ala,Glu Asp The Al Val Ty Eyk yélg@; 9 95
Ala Lys Asp Argiyeu Val Ala Pro Gly;gsir Phe Asp Tyr TrpiGly GiIn 100
105 110 Gly Ala Lau Val. Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115120 125 Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Giu Ser Thr
Ala Rl 150 1235 PA Ee R G5 T ANVATL JEAGE TSR THE B8 Gl Pro
Val Thr Val Ser 145 150 155 160 Trp Asn Ser Gly Ala Lou Thr Ser Gly
Val His Thr The Pro Ala Val 165 170 175 Lou Gin Ser Ser Gly Lea Tyr.
Ser treu Beri8eriVal Wal SEhrd¢al PFro 480 1:85<k90 Sl BENSér £ U Gly
Thr Lys ¥ Tyr Thr Cys AsntVal Asp His Lys 195'200 205 Pro Ser Asn
Thr Lys Val Asp Lys Arg Val Giu Set Lys Tyr Gly Pro 210 215 220

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
. 165 170 175

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 190

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
185 200 205

Pro Sexr Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
' 260 265 2790

| Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Giu Glu Gln Tyr Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 3135 320



Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val 225
230 235 240 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Set
Arg Thr 245 250 255 Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn
ERZASHPEFPGlu 260 265 270 WO 2006/029879 PCT/EP2005/HEYHE6809968
-33 Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 275
280 285 Thr Lys Pro Arg Glu Glu GinéPhe Asn Per Thr Tyr Arg Val Val
Per 290 295 300 Val Leu Thr Val Len His Gin Asp Trp Leu Asn Gly Lys
GingTyriyysL306v310,3121320: Gys Lys Mal Rer Asndys Gty hieudPso Per
Ser lle Glu Lys Thr H&5325 330 335 Ser3Eys Ala Lys Gly Gin3P¥o Arg Glu
Pro Gin Val Tyr Thr Len Pro 340 345 350 Pro Per Gin Gin Glu Met Thr
Lys,45 610 Nal Sec) e Ty, Cya ey 355 360 365 aldysGlyhe Tyr
Pro Per Asp lle Alg Val Glu 'Iyrp Glu Rer Asn 370 375 38Q@s&ly Gin Pro Gin
Asn Asn Tyr Lys Thr Thr Pro Pro Val Lou Asp Per 385 390 395 400 Asp
Gly Per Phe Phe Leu Tyr Per Arg Leu Thr Val Asp Lys Ser Arg 405 410
415T“frﬁeélgg§|ﬁxé|§eﬂsf?i‘?/§@ “PETCHE PP VaTMEE His GItF A Lou
420 425 430 His Asn His Tyr Thr Gin Lys Per Len Per Leu Per Leu Gly

Lys 435440 445 <210> 61 <211> 214 <212> PRT
Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 385 400

Ley Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys
450

<210> €0

<211> 447

<212> PRT

<213> Artificial

<z20>
<223> heavy chain of LC.001 {82282 human IgG4 mutant)

<400> 60
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45



<213> Artificial <220> <223> light chain of LC.001 <400> 61 WO
2006/029879 PCT/EP2005/009968 -34 Asp lle GIn Met Thr GIln Ser Pro
Ser Ser Leu Ser Ala Ser Vai Gly 151015 Asp Arg Vai Thr lle Thr Cys
WA @s7Gin Gly lle Ser Ser Trp 20 25 30 Leu Ala Trp TYEGIRBIifey%s
Pro Glu Lys Ala Pro Lys Ser Leu lle 35 40 45 Tyr Ala Ala Ser Ser Lau GIn
Ser Gly Val Pro Ser Arg Phe Ser Gly 50-55 60 Ser Gly Ser Gly Thr Asp
Phe Thr Leu Thr lle Ser Ser Lou Gin Pro 65 70 75 80 Glu Asp Phe Ala
Thr Tyr Tyr Cys GIn Gin Tyr Asn Ser Tyr Pro Tyr 85 90 95 Thr Phe Gly
Gin Gly Thr Lys Leu Giu lle Lys Arg Thr Val Ala Ala 100 105 110 Pro Ser
ValPheljfe Plie‘PfoPro’Se iR GBI GIAEalYEyE Sér GRAPLIS 12 125
Thr Ala Ser Val Val Cys Lou°ieu Asn Asn Phe Tyr Pro Arg Glu Ala 130
135 140 Lys Val GIn Trp Lys Val Asp Asn Ala Lou GIn Ser Gly Asn Ser
GInLdAB:150-4 554 60 Gle Ser Viay Par Glu Ghy Asp Ser Lys AspSer Thr
Tyr Ser Lau Ser 165 170%.75 Ser Thr Lau Tht Lou Ser Lys Ala A8p Tyr
Glu Lys His Lys Val Tyr 180 185 190 Ala Cys Glu Val Thr His GIn Gly Leu

Ser;SgrdProwalLhr dys:86r»19%:208, 205 ,Phe Ash Arg Gly Gl &y
85 g0 95

Ala Lys Bsp Arg'Leu Val Ala Pro Gly Thr Phe Asp Tyr Trp Gly Gin
100 105 110

Gly ARla Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala
136 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 15% 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 174 175

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 130

Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys
195 200 205

Pro Ser Asn Thr Lys Val Asp Lys Arg Val Giu Ser Lys Tyr Gly Pro
210 _ 215 220

Pro Cys Pro Pro Cys Pro Bla Pro Glu Phe Leu Gly Gly Pro Ser Val
225 230 235 240

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Pro Glu val Thr Cys Vval Val Val Asp Val Ser Gln Glu Asp Pro Glu
260 265 270



210 WO 2006/029879 PCT/EP2005/009968 -35- <210> 62 <211> 450
<212> PRT <213> Artificial <220> <223> heavy chain of LC.005 (human
‘ngGI@/peA <400> 62 Gin Val Gin Leu Val Glu Ser Gly Gly Glé Val Val Gin
o /92 SrB 1510- 15 Ser Lou Arg Leu Ser Cys Ala Ala & F@Fﬁ%ﬂ%og%s
Thr Phe Ser Asn Phe 20 25 30 Gly Met His Trp Val Arg Gin Ala Pro Gly
Lys Gly Leu Glu Trp Val 35 40 45 AlgNa lle Trp Tyr Asp Gly His Asp Lys
Tyr Tyr Ser Tyr Tyr Val 50 55 60 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn
Ser Lys Asn Thr Leu Phe 65 70 75 80 Lou Gin Met Asn Ser Leu Arg Ala
Glu Asp,The 1. Yol Iy 1y, 6y5 850 98, AR A Ash Sef S Ser Tro
Tyr Arg Tyr,RPhie Asp Tyr Trp Glydgin 100 105 110 GksThr Leu Val Thr
Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 115 120 125 Phe Pro Leu
Ala Pro Ser Ser Lys Set Thr Ser Gly Gly Thr Ala Ala 130 135 140 Leu Gly
Cygllreggza‘ﬁ_%/éfﬂsﬁlﬁrﬁlﬁrﬁ%ﬂ;FBeGﬁ‘ﬁfP?BrvHrfTﬁgﬂ/ﬁf%éffllﬁfsl 159 155
160 Trp'Asn Ser Gly Ala Leu Thr Ser Gly Val His Ei’hr Phe Pro Ala Val 165

170 175 WO 2006/029879 PCTIEP2005/009968

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile
325 330 335

Ser Lys Bla Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Gln Giu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser BRsp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

Gly Gln Pro Giu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Rsp Lys Ser Arg
405 410 415

Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 445

<210> 6l

<21il> 214

<212> PRT

<213> Artificial

<220>
<223> light chain of LC.00L

<400> 61



-36 Lau GIn Ser Ser Gly Leu Tyr Ser Leu Her Ser Val Val Thr Val Pro 180
185 190 Ser Ser Her Leu Gly Thr Gin Thr Tyr- lle Cys Asn Val Asn His
Lys 195 200 205 Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
BWer@y4AEY 210 215 220 Lys Thr His Thr Cys Pro Pro CySPFaRIpFpI6s
Glu Leu Leu Gly Gly 225 230 235 240 Pro Ser Val Phe Leu Phe Pro Pro
Lys Pro Lys Asp Thr Leu Met lle 2452%0 255 Ser Arg Thr Pro Glu Val
Thr Cys Val Val Val Asp Val Ser His Glu 260 265 270 Asp Pro Glu Val
LyssPhe Aseid T ymYallAsp Gty akGlteYalddise 2 28 £86:285. Asn Ala
LysiThr Lys Pro Arg Glu Glu GinTyr Asi®er Thr Tyr Arg 298°295 300

Val Val Ser Val Lau Thr Val Lau His GIn Asp Trp Leu Asn Gly Lys 305
310,315 320, G TYE 48, CyasLys, Vial.Ser-Ash Lys Al Les Reo Ala, Pro lle
Glu 325 330 3320 Lys Thr lle Ser LyssAla Lys G1ly Gin Prm Arg Glu Pro

GIn Val Tyr 340 345 350 Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
Asn GIn VaI Ser Leu 355360365 Thr C s Leu Val Lys GI Phe T r Pro
serRép e Kfa VAl Bt T 570 EﬁSG.J:’gOL GIi'SerRst ?3@/ in Pro Glu
Asn Aso Tyr Lys Thr Thr Pro Pro Val 385 390 . 395 400 WO

2006/029879 PCT/EP2005/009968 -37 Leo Asp Ser Asp Gly Ser Phe
Phé“té%gpyﬁlge?q_ryﬁl—”ebeqrrgr;‘i}’aﬁeAsﬁMP)@4%’AEISS hrg Phe Ser Gly

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Tyxr
85 90 85

Thr Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 135 180

Glu Sexy Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 1795

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Giu Lys His Lys Val Tyr
180 185 190

Bla Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 20%

Phe Asn Arg Gly Glu Cys
210



Lys Ser Arg Trp GIn Gin Gly Aso, Val Phe Ser Cys Ser Val Met His 420
425 430 Glu Ala Leo His Asn His Tyr Thr Gin Lys Ser Leo Ser Leo Ser
Pro 435 440 445 Gly Lys 450 <210> 63 <211> 450 <212> PRT <213>
witiicsakh 20220> <223> heavy chain of LC.005 (L234A, L235AChemracsig3ics
mutant) <400> 63 Gin Val Gin Leo Val Gin Ser Gly Gly Gly Val Val Gin
Pro Gly Arg 151015 Ser Leo Arg L.ea Ser Cys Ala Ala Ser Gly Phe Thr
Phe Ser Asn Phe 20 25 30 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys
Gly Leo Glu Trp Val 35 40 45 Ala Ala lle Trp Tyr Asp Gly His Asp Lys Tyr
Tyr Ser Tyr Tyr Val 50 55 60 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn
Ser42)8>Ast Thr Leo Phe 65 70 75 80 Lein Gin Met Asn Ser Leo Arg Ala
Glu& E?Th“rs la Val Tyr Tyr Cys 85 90 95 Ala Arg Asp Ser Ser Per Trp
Tyr Krg;yﬁ 2he;Asp Tyr Trp Gly Gin 100 105 110 Gly Thr Leo Val Thr
Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 115 120 125 WO
20067029879 PCT/EP20051009968 -38 Phe Pro Leu Ala Pro Ser Ser Lys
Ser FRFSerBly Gy ThiAlL A 1887435 9%0 P

<400> 82

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
I 3 10° 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Ala Ile Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
65 70 75 80

Leuw Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 . g5

Rla Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 176 175



Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser 145
150 155 160 Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
Ala Val 165 170 175 Leu GIn Ser Sex Gly Leu Tyr Ser Lou Sex Ser Val
Va9 Bro 180 185 190 Ser Ser Ser Lau Gly Thr GIn TArRIPIE P48
Asn Val Asn His Lys 195 200 205 Pro Ser Asn Thr Lys Val Asp Lys Lys
Val Glu Pro Lys Ser Cys Asp 210 215%20 Lys Thr His Thr Cys Pro Pro
Cys Pro Ala Pro Glu Ala Ala Gly Gly 225 230 235 240 Pro Ser Val Phe
LeS-PhERréePrésEyS PrecLy Sy ASHTRE L S MEE| 82245 2502851 $&¢ Arg
Thr Pro Gin Val*ffir Cys Val Val val’&3p Vval Ser His Glu* 260 265 270
Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 275
280:285cAsAlLys T hiht ys ProvAny Ghu Gy GianTysIASem Sers T Tyr
Arg 290 295800 Val Val Ser Valkd ea Thr Val Lea Hi8Gin Asp Trp Lou
Asn Gly Lys 305 310 315 320 Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
LeuPEtKQSéL‘%!E}K%”? Q}JLJ 3;; }%%OL%ELWQI%.OQ§AOQ:§38195 Ser Cys Asp
PCTIEP2Q05/009968 -39 LyssThr lle Ser Lys Aladsys Gly Gin Pro Arg Glu
Pro Gin Val Tyr- 340 345 350 Thr Len Pro Pro Ser Arg Asp Glu Leu Thr
Lys Asn Gin Val Her Len 355 360 365 Thr CEys Leu Val Lys Gly Phe Tyr
ProSEr Répitg Alg VAP GRg T 570 8753807 On%‘érLﬂusr%‘e@Iféirﬁ%ro Gin
Asn Asn Tyr Lys Thr Thr Pro Pro Val :

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Zys Lys Val Ser Asn Lys Ala Leu Pro Bla Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Alza Val Giu Trp
370 375 380

Glu Ser Asn Gly 6ln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 . 395 400



385 390 395 400 Lea Asp Ser Asp Gly Her Phe Phe Lou Tyr Ser Lys Leu
Thr Val Asp 405 410 415 Lys Her Arg Trp Gin Gin Gly Asn Val Phe Ser
Cys Her Val Met His 420 425 430 Glu Ala Len His Asn His Tyr Thr Gin
WOSLWEPYBI Ser Len Ser Pro 435 440 445 Gly Lys 450 <F{35BH0Y90p16s
447 <212> PRT <213> Artificial <220> <223> heavy chain of LC.005
(S228P human IgG4 mutant) <400 84-Gin Val Gin Leu Val Glu Her Gly
Gly Gly Val Val Gin Pro Gly Arg 15 10 15 Ser Len Arg Leu Ser Cys Ala
AlaHerpl\sihest P heHersAge Rise 20:25:300 G IydMethHigaErpgal Arg
Gin Ala Pro Gly Ly$@Gly Leu Glu Trp Vail85 40 45 Ala Ala 1l&rp Tyr Asp
Gly His Asp Lys Tyr Tyr Her Tyr Tyr Val 50 55 60 WO 2006/029879
PGI/ER20Q51009968 <40 Lys Gly #rg Phesthrdle Set Atd Asp Asn Ser
Lys Asn Thr LetePhe 65 70 75 80 4zu Gin Met Asn Seticeu Arg Ala Glu
Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp Ser Ser Ser Trp Tyr

st

Gly

LEhe
r ﬁaﬁggr rlg_ryl/sﬁly

AP LT, G'%/%‘;fg\;é‘lﬁ?nl??s 149 Gly Har Led Yal Thr Vel

rVa 445

Lys
450

<210> &3

<211> 450

<212> PRT

<213> Artificial

<220>
<223> heavy chain of LC.005 (L2344, L2352 human IgGl mutant)

<400> 63

Gln

1

Ser

Gly

Ala

Lys
65

Leu-

Ala

Gly

Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

5 10 15

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
70 75 80

Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Sex val
115 120 125



115120 125 Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Set Thr
Ala Ala 130 135 140 Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser 145 150 155 160 Trp Asn Set Gly Ala Leu Thr Ser Gly
WaLrMEOTHPhe Pro Ala Val 165 170 175 Leu Gin Set Ser ERFEBHH509968
Set Leu Ser Set Val Val Thr Val Pro 180 185 190 Ser Ser Ser Leu Gly
Thr Lys Thr Tyr Thr Cys Asn Val Asp #is Lys 195 200 205 Pro Set Asn
Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro 210 215 220 Pro
Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val 225 230
235 240 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Lou Met lle Ser Arg
Thi*235 256255 Pr6Gitr rﬂ#Scif’sf\%‘Fv%rv%jY EPVEFSErGiFGIu
Asp Pro Glu 260 265 270 WO 2006/029879 PCT/EP2005/009968 -41
Val GIn Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 275
280.28517 lnyk ys P e Alg GharGlurGineP e A8n Ser Tht Tyr Arg Vel Val
Sert$90 295 300 Val L&& Thr Val Lau His Gii°Asp Trp Leu Asn &1 Lys
Glu Tyr Lys 305 310 315 320 Cys Lys Val Ser Asn Lys Gly Leu Pro Ser
Serllg @y bys 31y He:325 330 335 coertysriladuys sy (adnaProvArg Giu
Pro Gin Val Tyr Thriseu Pro 340 345 3500Pro Ser GIn Glu GiteMet Thr
Lys Asn Gin Val Ser Lou Thr Cys Leu 355 360 365

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 ’ 150

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
185 200 205

Pre Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pre Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Bsp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg
290 285 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335



Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn 370 375
380 Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400 Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
WOSWRPAFYP 405 410 415 Trp Gin Glu Gly Asn Val Phe SeFCEB8pXpapoes
Met His Glu Ala Leu 420 425 430 His Asn His Tyr Thr Gin Lys Ser Leu
Ser Leu Ser Lou Gly Lys 435 440 4489 <210> 65 <211> 214 <212> PRT
<213> Artificial <220> <223> light chain of LC.005 <400> 65 WO
2006402987 9-PCT/ER20056/089868 s142pGlusite Wal lteu Thr Gin Ser Pro
Gly Thr Leo Se#4%o Ser Pro Gly 13810 15 Glu Arg Ala*¥hr Leo Ser
CysArg Ala Ser Gin Ser Val Ser Ser Asn 20 25 30 Tyr Leo Ala Trp Tyr
GinGIn Lys Rre Gy GinAlaBreArgdeeq-en 324040 HeTyr.GlyAla Ser
Ser Arg Alasgdr Gly lle Pro Asp #rg Phe Ser 50 55 66s Gly Ser Gly Ser
Gly Thr Asp Phe Thr Leo Thr lle Ser Arg Leo Glu 65 70 75 80 Pro Glu

Aspr Phce Alg Vq{! Ty£ TSyE%ys GiQ GIQ Ty§ GIXT%erISeg the 8% 9095 Thr
Shehélgij%roeélyaf‘hr{ys al Rsp'fie Ls Arg ryal Afa ATa “1H0 To5 110

Giu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
403 410" 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gily Lys
450

<210> 64

<211> 447

<212> PRT

<213> Artificial

<220> .
- <223> heavy chain of LC.005 ({SZ28F human IgG4 mutant})

<4C0> 64
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 3 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Txp Val
35 40 45

Ala Ala Tle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val
50 55 60



Pro Ser Val Phe lle Phe Pro Pro Ser Asp Gin Gin Leo Lys Ser Gly 115
120 125 Thr Ala Ser Val Val Cys Leo Leo Asn Asn Phe Tyr Pro Arg Glu
Ala 130 135 140 Lys Val GIn Trp Lys Val Asp Asn Ala Leo Gin Ser Gly
WORMBEPITP 145 150 155 160 Glu Ser Val Thr Glu GIn Asﬁ%’%?ﬂ%ﬁﬁl%%s
Ser Thr Tyr Ser Leo Ser 165 170 175 Ser Thr Leo Thr Leo Ser Lys Ala
Asp Tyr Glu Lys His Lys Val Tyr 180 485 190 Ala Cys Glu Val Thr His GIn
Gly Leo Ser Ser Pro Val Thr Lys Ser 195 200 205 Phe Asn Arg Gly Glu
Cys 210 WO 2006/029879 PCT/EP2005/009968 -43- <210> 66 <211>
449 <212> PRT <213> Artificial <220> <223> heavy chain_ of LC.060

uj;% WEERTD] %63‘:’6%36ﬁf%gfﬁﬁfﬁé@ié‘ﬁsﬁuns%rrdlytg Gly

al Gin Pro Gly Gly 151015 Set Leu Arg Leu Ser Cys Ala Ala Ser

Gly Phe Thr She Ser Ser Tyr 20 25 30 Ala Met Ser Trp Val Arg Gin Ala
Pro-&iycLys'8lypbe $ @ 1T g W&l 35140745 Ser Béu Vet Ser GE SerGly
Gly Leu Thr Lys TyAla Asp Ser Val 50°55 60 Lys Gly Arg Bhe Thr lle
Ser Arg Asp Asn Her Lys Arg Thr Leu Tyr 65 70 75 80

Bla Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe BAsp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Sexr Val Val Thr Val Pro
180 185 1sc

Ser Ser Ser Leuw Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys
195 200 205

Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro
210 215 220

Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val
225 230 235 240

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu
260 265 270



Leu Gin Met Asn Ser Lev Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90
95 Ala Lys Asp lle Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly Gin Gly 100
105 110 Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val She
WOz®p02498 Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly BRI/FRI0AI&S0A%43
Leu 130 135 140 Gly Cys Lou Val Lys Asp Tyr She Pro Glu Pro Val Thr
Val Ser Trp 145 150 155 160 Asn Séf Gly Ala Leu Thr Her Gly Val His
Thr Phe Pro Ala Val Leu 165 170 175 WO 2006/029879
PCH{ER20054089068: -dvk Gl Sep Ser Gly lau Tyr Sek lad Ser Ser Val
Val Thr ValZP¥o Ser 180 185 19G¢Ser Ser Lau Gly #RP GIn Thr Tyr lle Cys
Asn Val Asn His Lys Pro 195 200 205 Ser Asn Thr Lys Val Asp Lys Lys
ValGin PIo,Lys SEECYR RSP LY 210, 242 220 Thr His TAL Gys BLo Pro
Cys Praddla Pro Glu Lau Logs&ly Gly Pro 225 23 235 240 Ser Val Phe
Lou Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser 245 250 255 Arg
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp 260 265
270,Prq Slyval Lys Phe, Asn Trp Ty Val Asp Gly al Sl Yal His Asn
275480 285 Ala Lys TRy dys Pro Arg Glu Glg=Gin" Tyr Asn Ser T Tyr
Arg Val 290 295 300 Val Ser Val Lau Thr Val Lau His GIn Asp Trp Leu

Asn Gly Lys Glu 305 310 315 320 Tyr Lys Cys L%/s Val Ser Asn Lys Ala
Le&ﬁ.&maﬁiﬁroﬁsfre g@l E%Gly Leu Pro Ser Seér IXe Glu Lys Thr Ile

330 335

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Sex
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gin Glu Gly Asn Val Phe Ser Cys Sexr Val Met His Glu Ala Leu
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 445

<210> 65

<211> 214

<212> PRT

<213> Artificial

<Z220>
<223> light chain of LC.005

<400> 65



325 330 335 Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr
Thr 340 345 350 Lou Pro Pro Ser Arg Asp Glu Lau Thr Lys Asn GIn Val
Ser Leu Thr 355 360 365 Cys Lea Val Lys Gly Phe Tyr Pro Ser Asp lle
K249 TTrp Glu 370 375 380 Ser Asn Gly Gin Pro Glu BSHEg(peses
Lys Thr Thr Pro Pro Val Leu 385 390 395 400 WO 2006/029879
PCT/EP2005/009968 -45 Asp Ser A¥3 Gly Ser Phe She Leu Tyr Ser Lys
Leu Thr Val Asp Lys 405 410 415 Ser Arg Trp GIn GIn Gly Asn Val She
SecGysiSerVakMet HisL Glerd4 20 4254 30 Al Llseu Fés Asn Plis Tyy Thr
Girl Lys Ser Leu Sér Leu Ser Pro Gly 485 440 445 Lys <218> 67 <211>
449 <212> PRT <213> Artificial <220> <223> heavy chain LC.060
(L2341, 235A-human eHnuan 400> &7 Gly Val Gin Loy key Glu
Ser Gly Gly Glyteu Val Gin Pro GlyGiy 15 10 15 Serdveu Arg Leu Ser
Cys Ala Ala Ser Gly She Thr She Ser Ser Tyr 20 25 30 Ala Met Ser Trp

VaITArgLGInAAIaTProTGIyGLXsGGIyLLeLé) %I% lTr% VaLlBS 40 45 SL%E; Lf)e% lle Ser
Gly Ser Biy,Bly Ted Hhrtys TypAla Asp derVal 50,55 60

Ile Tyr Gly BRla Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 585 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
B85 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Phe

85 S0 95

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr val Ala Ala
100 145 110

Pro Ser Val Phe Tle Phe Pro Pro Ser Asp Glu 6ln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser VYal Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyxr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
1486 185 190

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser
185 200 205

Phe Asn Arg Gly Glu Cys
216



Lys Gly Arg She Thr lle Ser Arg Asp Asn Ser Lys Arg Thr Leu Tyr 65 70
75 80 Leu GIn Met Asn Ser Lou Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
B5 90 95 Ala Lys Asp lle Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly GIn
20032183110 WO 2006/029879 PCT/EP2005/009968 -4 TRFIUAH 0063
Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Her Val Phe 115 120 125 Pro
Lau Ala Pro Her Her Lys Ser Thr Ser &y Gly Thr Ala Ala Lau 130 135 140
Gly Cys Lau Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Her Trp 145
150 155 160 Asn Ser Gly Ala Lau Thr Her Gly Val His Thr Phe Pro Ala
Vakbow16% 170 175 GIn Her Her Gly Lou Tyr Her Lau Her Her Val Val
ThrevalPPrésPler 180 185 190 Her Her Leu Gly Thr GIn Thr Tyr lle Cys
Asr?g\}éfAiﬁ:H%s Lys Pro 195 200 205 Her Asn Thr Lys Val. Asp Lys Lys
Val<é]Iu>ProrL§/sl§ler Cys Asp Lys 210 215 220 Thr His Thr Cys Pro Pro
Cys.Prxe Ala Pro Glu Ala Ala Gly Gly Pro 225 230 235 240 Her Val Phe
LawrPRhie PreaProchys Prb 1§ fs e éecMetbe Her 245 250 255 Arg
Thr<Pr8>GI1616VaI Thr Cys Val Val Val Asp Val Her His Glu Asp 260 265
270 B16 Giif val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Aso
2752802851 Ala L ysd ki b ys P Arg Gl GlnGiai Ty AspoHar Tdwry Tyr
ArgivVal 290 295 306 Val Her Val Lau The Val Leu His Gin ASp Trp Lau
Asn Gly Lys Glu

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Leu Ile Ser Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Arg Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
B85 - ' 30 95

Ala Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly Glin Gly
100 105 110

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala Val Leun
165 170 175



305 310 315 320 Tyr Lys Cys Lys Val Her Asn Lys Ala Lou Pro Ala Pro
lle Glu Lys 325 330 335 WO 2006/029879 PCTIEP2005/009968 -47 Thr
lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin Val Tyr Thr 340 345 350
YarPPeBF°Ser Arg Asp Glu Lau Thr Lys Asn GIn Val Set &t FR?%5809968
360 365 Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Gin Trp Glu
370 375 380 Ser Asn Gly Gin Pro Glu#4sn Asn Tyr Lys Thr Thr Pro Pro
Val Len 385 390 395 400 Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
LewsThisMabasply $408y4 18:4 Esu Sy Argr Tip! Gl Ghir Gyl ASr VFat Phe
Set Cys Ser ValMet His Glu 420 428%30 Ala Leu His A5t His Tyr Thr
Gin Lys Set Len Ser Lau Ser Pro Gly 435 440 445 Lys <210> 68 <211>
446;5232>RRE1 £ 2432 Artifigial 5220 52237 heawy.chain ofd 6060
(S228P human IgG4 mutant) <400> 68 Glu Val Gin k&n Leu Gin Ser Gly
Giy Gly Lau Val Gin Pro Gly Gly 15 10 15 Ser Leu Arg Lau Ser Cys Ala
Ala Ser Gly Phe Thr Phe Set Ser Tyr 20 25 30 Ala Met Ser Trp Val Arg
GIn Ala Pro Giy Lys Gly Lau Gin Trp Val 35 40 45

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Tle Ser
245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 380 395 400



WO 2006/029879 PCT/EP2005/009968 -48 Ser Len lle Ser Gly Ser Gly
Gly Lau Thr Lys Tyr Ala Asp Ser Val 50 55 60 Lys Gly Arg Phe Thr lle
Ser Arg Asp Asn Ser Lys Arg Thr Leu Tyr 65 70 75 80 Leu Gin Met Asn
VERLI08{128%E Ala Gin Asp Thr Ala Val Tyr Tyr Cys 85 90 95 RA/EFRK&3%es
Leu Val Thr Gly Ala Len Asp Tyr Trp Gly Gin Gly 100 105 110 Thr Len
Val Thr Val Ser Ser Ala Ser Thr Lys @%-Pro Ser Val Phe 115 120 125
Pro Len Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu 130 135
140 Gly Cys Len Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160 Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
AP BB T8 #7871 75 Gl S&F Sef Gy LB TS Her Len S8k SéF Val
Val Thr Val Pro Ser 180 185 190 Ser Ser Lau Gly Thr Lys Thr Tyr Thr
Cys Asn Val Asp His Lys Pro 195 200 205 Ser Asn Thr Lys Val Asp Lys
ArgatahGIuSe ﬁLyWyﬁ@l;ﬁprd’@nflm@eﬂsm@%w P P¥s Gy Pro
Ala Pro Glu Phé%%u Gly Gly Pro Séf¥al Phe 225 230 238 240 Leu Phe
Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro 245 250 255
GluMatIhriCysMakhMakrYalrAspMal ges&intlsAspllreslavali 260
265 270 W@2006/029879 PCT#EP2005/009968 -494Gin Phe Asn Trp Tyr
Val Asp Gly Val Glu Val His Asn Ala Lys Thr

Lys

<210> 67

<211> 449

<212> PRT

<213> Artificial

<220>
<223> heavy chain LC.060 (L234A, L235A human IgGl mutant}

<400> &7

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 16 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ppe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Leu Ile Ser Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val
50 55 &0

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Arg Thr Leu Tyx
65 70 75 80O

Leu Sln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 9 95

Ala Lys Asp Ile Leu vVal Thr Gly Ala Leu Asp Tyr Trp Gly Gln Gly
106 105 110



275 280 285 Lys Pro Arg Glu G1u Gin Phe Asn Ser Thr Tyr Arg Val Val
Ser Val 290 295 300 Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys
Glu Tyr Lys Cys 305 310 315 320 Lys Val Ser Asn Lys Gly Leu Pro Ser
vBeeibe@4a7Lys Thr lle Her 325 330 335 Lys Ala Lys Gly GIRCRBEANE/ BRI 68
Pro GIn Val Tyr Thr Leu Pro Pro 340 345 350 Ser GIn Glu Glu Met Thr
Lys Asn Gin Val Ser Leu Thr Cys Lew¥al 355 360 365 Lys Gly Phe Tyr
Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly 370 375 380 Gin Pro Glu
Asp ASR TV Lys TRt ThePra Pro ValLewAspsSer/Ask 885 320:395 400
Gly Ser PhetPhe Leu Tyr Ser ArgoLeu Thr Val Asp Lygs Ser Arg Trp 405
410 415 GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
His 420 425 430 Asn Hjs Tyr Thr Gjn Lys Ser L r Leu Ser Leu Gly
VB AAE R RS SPR 08 BT D o B B e
<220> <223> light chain of LC.060 <400> 69 WO 2006/029879
PCT/EP2005/009968 -50 Ala lle Gin Lou Thr GIn Ser Pro Ser Ser Lau

Ser Ala Ser Val Gly 1510 15 Asp Arg Val Thr lle Thr Cys Arg Ala Ser
G"fﬁh?ﬂse ?gr @ér%\([safigig Tyr Phe Pro Glu Pro Val Th;%% Seg Trp

155 160

Asn Ser Gly Alas Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 19C

Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Proc Lys Ser Cys Asp Lys
210 215 220

Thr His Thx Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly Pro
225 230 235 240

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ille Ser
245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu val His Asn
275 2890 285

Ala Lys Thr Lys Pre Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315% 320

Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335



20 25 30 Lou Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45 Tyr Asp Val Ser Ser Lea Glu Ser Gly Val Pro Ser Arg Phe Ser
Gly 5055 60 Ser Gly Ser Gly Thr Asp Phe Thr Lou Thr lle Ser Ser Leu
VEIHI8E288%70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys GIn"GTH{TBRESALRSS
Ser Tyr Trp Thr 85 90 95 Phe Gly Gin Gly Thr Lys Val Glu lle Lys Arg Thr
Val Ala Ala Pro 100 105 110 Ser Val¥he lle Phe Pro Pro Ser Asp Glu
GIn Lou Lys Ser Gly Thr 115 120 125 Ala Ser Val Val Cys Leu Lau Asn
Asn Phe Tyr Pro Arg Glu Ala Lys 130 135 140 Val Gin Trp Lys Val Asp
AsRAld ateG IS et G I yAH SELGHGHi¢ 19 150 £5% 18D "8er Al Thr
Glu GIn Asp Se3‘r4I9ys Asp Ser Thr T)?F;%er Leu Ser Ser 165170 175 Thr
Leu Thr Lau Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala 180 185
190LyB:olucV alebhadis 5B 181G lpduethB ey SersProlV aleThsdryseSermPhe

195 200 2085 %Aso Arg Gly Gin Gy8 210

Cys Leu Val Lys Gly Phe Tyr Pro Serx
370 375

Ser Aspn Gly Glnn Pro Glu Asn Asn Tyr
385 390

Asp Ser Asp Gly Ser Phe Phe Leu Tyr
405

Ser Arg Trp Gln Gln Gly Asn Val Phe
420 425

Ala Leu His Asn His Tyr Thr Gln Lys
435 440

Lys

<210> 68

<211> 446

<212> PRT

<213>» Artificial

220>
<223> heavy chain of LC.060 {8228P

<400> 68

Glu Val Gln Leu Leu Glu Ser Gly Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser

20 25

Ala Met Ser Trp Val Arg Gln Ala Pro
35 40

Asp

Lys

Ser

410

Ser

Serx

Ile

Thr

395

Lys

Cys

Len

Ala
380

Thr

Ser

Ser

365

Val

Fro

Thxr

Val

Leu
445

G;u
Pro
Val
Met

430

Ser

human IgG4 mutant)

Gly Leu Val Gln Pro

10

Trp Glu

Val Leu
400

Asp Lys
415

His Glu

Pro Gly

Gly Gly
15

Gly Phe Thr Phe Ser Sexr Tyr

30

Gly Lys Gly Leu Glu Trp Val
- 45



WO 2006/025879 PCTEP2005/009968

- 48 -

Ser Leu Ile Ser Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg BAsp Asn Ser Lys Arg Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Sexr Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 80 95

Ala Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly Gln Gly
100 165 - 110

Thr Leu Val Thxr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

Gln Ser Ser Gily Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Sex
180 185 190

Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro
195 209 205

Ser BAsn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro
210 215 220

Cys Prc¢ Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thy Pro
245 250 255

Glu Val Thr Cys Val Val val Asp val Ser Gln Glu Asp Pro Glu Val
260 265 270



WO 2006/029879 PCT/EP2005/609968

-~ 49 -

Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val
290 295 300

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 316 315 320

Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro
340 345 350

Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp ITle Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp
405 410 415

Gln Glu Gly Asn Yal Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 43¢

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 , 445

<210> 69

<211> 213

<212> PRT

<213> Artificial

<220>
<223> 1ight chain of LC.060

<4006> 69



WO 2006/029879 PCT/EP2005/009968
-50-

Ala Tle Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Ala
20 25 3G

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

Tyr Asp Val Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly 8er Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

Gilu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Phe Asn Ser Tyr Trp Thr
85 90 25

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro
100 105 110

Ser Val Phe Ile Phe Pro Prc Sex Asp Glu Gln Leu Lys Ser Gly Thr
115 120 125

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
130 135 140

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
145 150 155 160

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
165 170 175

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

Cys Glu Val Thr His Glin Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
195 200 205

Asn Arg Gly Glu Cys
210



