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-1- Anti-OX40L Antibodies This invention relates generally to anti-OX40L
antibodies and, in particular, to anti-OX40L antibodies that do not bind
complement factor Clg, pharmaceutical compositions and uses thereof
Preferably, these antibodies are human or 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 i ted from HTLV-1 infected
hur$1an leukemic cells 10 (imm%ﬁ%ﬁ@iﬁ‘g 0%% %dfe-%ells by generation of
an autokrine loop with OX40). OX40L and antibodies against are

mentipReth gt WA 06/2&6:31 MO 92D SL01. WEIRRIES 200 BaywRiicular, to

P.R. BO.J. 13 (1994),3992-400Q1; Imura, A., et al., Blood.89 .
og B s AR et Rt e 6 e oMM Fiis o18ePimaceuical
KjactgaRR§itrngt and Juisimiissiol 6 Pieiomblsedoees mntibagicsp arg, yman or
Medhirbah@k{2000)2183-206; Mallett, S., and Barclay, A.N., Immunol.

Today 12 (1991) 220-223; Mullett, S., et al., EMBO J. 9 (1990)

1063-1068; Ndhlovu, L.C., et al. Immunol. 167 (2001) 2991-2999;

J.
ohshitReyOs¢ 8 rpdninisei1gol400t) spspaniel oGty RB sells and
al., ldemirriity X81{2000p445-1086/(F¥dbbr, Egptind, Stedbem Wepdothodel  cells in

R Y ST e a1
okl N e o A L To5L Sob o R e e cels
and (SemwarizMion. afthespdl-wikeby268¢ a0 e apzupgbintseloppiviith £4X40).
al., Ny Mﬁcaﬁ{maiéaagﬁ)_ﬁt&zekﬁsﬁuwﬁémeggiIAv@ti) 95/@%5@3‘?@"@3095%1915;
S N T NN
L 1 B 59 1070 308 1255 1 00 o oSk 5 (19900 22195
J. Initpamnghaid (206091281 Is28R301Hu6Taf2 00 X416t dhETidand.for, iumap. Med.
OXA0,(CRAGH ¥hichhls Hangigndy %W%%?@ﬂﬁ”A%ﬁ‘ﬁ%ﬁﬂ&onﬁa?ei'§- (1991)
Engzgﬁ\_r?;%nt of OX40 by |ts-!|%ia\érlglqads_ to a cqstlmulatqr@gna‘ %C'r ctal. J.
cell orv /e Gt-intARCbr s deleABaar 10950 Ty &

bidirbotionml sibhal (AUt s kv e, 999 ebhkhidnaminurolalled (E889RNEDABY (1997)
301LgotagugAREE@k, IPURPlLeftnSA(R00R) 126h1FWiReEss, Stiber, E., and
OXx4 (}:%%(SA{'PIW., J. Exp. Med. 183 (1996) 979-989; Stiiber, E., et al., Gastroenterology
115 (1998) 1205-1215; Takahashi, Y., et al,, J. Virol. 75 (2001) 6748-6757,;
Takasawa, N., et al., Jpn. J. Cancer Res. 92 (2001) 377-382; Taylor, L., and
Schwarz, H., J. Immunol. Meth. 255 (2001) 67-72; Weinberg, A.D., et al., Nature
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, L.M., et al., J. Immunol. 162 (1999)
486-493; and Yoshioka, T., et al., Eur. J. 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. OX40/0X40L 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 OX40/0X401.
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
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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 -2- activation and endothelial £ell adhesion during an

inflammatory response but leave unactivated, peripheral T cells

unaffected. Yoshioka, A., et al. (Eur. J. Immunol. 30 (2000) 2815-2823)
demmhmémﬁﬂ&ﬁah@pﬁmmﬁmﬁmajmﬂmmmmmgmmbnmﬁme but leave

(mg%&l%%%%ﬂgﬁpﬁre@%}gggsmﬁéﬁq r;?%_ﬁ%%%égfgra&% %%VI%ISJ Immunol.
s.mr%ﬁ @@Wf@e g%ﬁﬁlr qegre Eéﬁ% oRfaUg @Otﬁm 9#1 By Lkizing anti-
diseuseXéiparivhentat antwivamadel diseabeufEAE) @WHHDs.uAdministration of it
inflapmater1 Bowsl- Hizserae hroshicka, '@ew@ﬁ%‘ b Jad OJY%Qved similar

(29 15- 282 alek Ar akani, S., et
315%%2( lirgBss K. & g léaif)aiﬁler Ogéf’h ﬁr%mul\:ﬁ) %‘? 00s n disease,
683 @Wfﬂﬁ@ﬁh@WiWﬁE@ﬁeQSqw@ﬁﬁéi @Y¥id03yige1igdgnmatory bowel

Arestidese R Boskilokk, Eur. & laimunel. 321&21%21)028?7@4 2880, ?@mmé; » Salek-
et aI ugpol 2 2 tal,J

Immurl;21 1@%92 %]19%% 18?1%8%%2%%% el (‘é’ﬁ@ eta A?Fln? urL%ﬁS? fé% et al.,
(1995} /eigs s IngHpAtels (400 ”étgéﬁé 8w BlastER0188 goebalur. . Immunol.
12333 2AR3ARIDR SR, J@E‘@t}dh&JRExpeth,dEﬂxﬂﬂ ROOARI73BEASHi RN 2880;

o o oo (20us) Dk e, %
00

AR oo TSR s oRE, L e 1999

AntllﬁﬁérégthiWWML Ravé beeh fnpshilgteld o2l 1237-1242; Akiba, H.,

a{wtl-@af&amrr}az@rmé’@ ieﬁm;@g@:ﬂmgod@%@@wm&dﬁISE@?ﬁmﬁmn&ﬁ 3%t(2003)

a unoQ

Canlée?%?\ggn@%%% ozaiwa ?—iﬁ%la(laﬂ %f? 3 %éan?'er Z[tf%%}w etal,

231-BE@dat(RAlYA, 2§3‘ée~éﬁ9M6|k1@@|HB@l al.q Biodheym PigplygpBes. Commun.

descrfie ngogse3Inanaclonal antibodies named TARM-34 and TAG-34 that

25 react with surface antigens of lines of human lymphocytes bearing a

human T-cell leukemia virus type-1 (HTLV-1). TAG-34 antibody is

commieRdiysataitiste AoAPIMBRY nhsistadBRattEssbiRt et At inflammatory
bindstédst tm OXA0ls Surameanyodtthédngention K., et al., Nat. Rev. Immunol. 4

(2004) 420-431).

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 monoclonal antibodies named TARM-34 and TAG-34 that
react with surface antigens of lines of human lymphocytes bearing a human T-cell
leukemia virus type-I (HTLV-I). TAG-34 antibody is commercially available from
MBL International Corporation. TAG-34 binds also to OX40L.

mmarv of the Invention

The invention relates to an antibody, preferably a monoclonal antibody,
characterized in that said antibody binds OX40L, contains a Fe¢ part from human

origin and does not bind human complement factor C1q and/or human Fcy receptor
on NK cells.



10

15

20

25

30

The invention relates to an antibody, preferably a monoclonal antibody,

30 characterized in that said antibody binds OX40L, contains a Fe part

from human origin and does not bind human complement factor Clq

and/or human Fey receptor on NK cells. z3- The invention further relates

to an antibody, preferably a monoclonal antibody characterized in that

said antibody contains a Fe part from human origin, binds to OX40L and

to defitatured@xH Glr(irardastet Blothitbadanitbaaytencemmidamadiantibody

100%%&%{&%&%%9@&& Mb% t%é% YRPUAS, GRIRRS 35 NS nds 1o
ey L OOt R Qs

5 epi itQpe to which the monoclonal a

antitfotiEd deld gy %@6@ %48%3(%‘&’6866% Bl‘?\‘éé@ BB specenization
prefedabfipod hiimarmmngGldy peinfwildtythe) serrdo OEHDBInbbiypeptide epitope as the
comgfﬁmsﬂ@f %JW@%%Q&%MMQ@@%%P% )@g&! Ks%ﬂsagﬂjggles are e.g.
inve r ate y bin 0

10 ot SR B 5 P e ULkl Pamam 1801 e
charditt ATt e bmthm@rmawmpannwh@nws@mmnﬂmﬂmmm Fey
and @ chanakiesged in that CDRS is selected from SEQ ID NOs:

33-38. It is especially preferred that CDR1 is selected from SEQ ID NOs:

21-25, CDR2 is selected from SEQ ID NOs: 26-32 and CDR3 is selected

from éEG’Y@N@bf‘gﬁl%@St%@ FineiRprduconsing t theiHVe rherpigerized by
preferabiyisingractetitdd bytamgrising aa vaeblel@dight dhain angdaterized in that

varighle\nagy cﬂmf) eﬂa@%ﬁ&g‘?&mﬂﬁt ggg%@giﬂg@ Acterized in that

com é)ses CDR1, CDR2 and R3 character int

eto bR G NS BLBN (s elafy SR B e RSCDR i
selestéattflofoSESY (D INASO39-U42 £ DRIRB setebtaddrimnSEEDIDINOSs: 26-32

A5-5hand RBR3ZQ isiseisr e drommai s NOs: 51-57. The antibody

according to the invention is preferably characterized by comprising a

variable heavy chain and a variable light chain, characterized in that the -
variabié #86ho¢ chetatdoraprisbs TDRIC DR HehiGDEBehtictéizechinprising
that CRIR30E thertheawy slivinigiseleded {remaERMANG S Biri8.a0R variable
CD h in. s le rQ Qs: 51-57. 1t .
esp@g aﬁ g%%ruer*ger%é% that tf‘\geg\%?riaﬁsggeavy chain c%k\llaraﬁtggsz Dlﬂlﬁ‘ t CDR3 s

seleé?é‘?fW HSESER N3¥0s1 55T Brpcsersialy risisrrsEtharB4:is selected
26-32an¢BRR3 SelectdddtoMI Qs kDS 33mSaQdIhevariabled.and CDR3

is selected from SEQ ID NOs: 51-57.

The antibody according to the invention 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 ID NOs: 21-25, CDR2 selected from
SEQ ID NOs: 26-32 and CDR3 selected from SEQ ID NOs: 33-38 and the variable
light 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 L.C antibody can be combined or the light chain CDRs of
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light chain comprises CDR1 selected from SEQ ID NOs: 39-44, CDR2

selected from SEQ ID NOs: 45-50 and CDR3 selected from SEQ ID NOs:
51-57. 30 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.001 with the heavy chain
CDRSfIOT A%, thEH¥a8vorHat QE3R CORCW0e ALy @hai are.6epar@Rd on each

by f ding to the invention is
Y MEMEVRLs IR A6 G AR ACER

preferably characterized in thatt e y comprises CDRs

independently selected from the group consisting of 5 a) the light chain

(VL) TeriabisbGDReafrdmintatid sequeineeiSRERNG thandttherdbarythat the
chaip{MkihyataigeRsaf iR e@éﬂ%%e@&@@ Hght ﬁ%aé%ﬁgréﬁﬁﬁsting of

CDRs of amino acid sequence SEQ ID NO:3 and the heavy chain
variable CDRs of SEQ ID NO:4; c) the light chain variable CDRs of amino
acid ®equiischgbEcham Nﬁbm@ﬁh@@ﬁheém@mim@ﬂaﬂ%ﬁ%@ﬁD NO:1
SEQ ID N@@mmf/ygﬂlnm%yamm SD%% of SN fSch@i sequence
e _heavy,c variable 0
Ilght cl%aln vealr% ﬁj EBlijaﬂ amino améazli mn{lljoe%céf 1% ,\%@ﬁ]&\? @fel;l and the
heavy chdifeVFaBia @DP@%%@@WQ@HQG‘]@S‘% the light chain
variatile CBRiseht ahainosagithiseqDERcE HinddRANCHJuend®SBOAIheNO:5 and the

heavy chajo\ariable CRRISEBROJABOHPAG e ot chain (VL)

variable domain defined by amino acid séquence SEQ ID NO:1 and the

heavy/ chafif N84 (aHA0IREBIR & Be B S£id mwﬁ% HRdNfgHit and the
chain variabdeyddmaivdefie d DRanfisQdid $&8ence SEQ ID 20 NO:18

and the hegvy ghainyataile ol defiReshiREQ IWNES IHReJIgNhd the
chain varlg:ble d main de %)ne%% %@Bs%e@% nce SEQ ID NO:1 and
the heavy SRam> 8%}6?&‘ 6?‘n et NO:20; or an
OX40L-bifltinghiagmiantahablot DB Pherantibedy scporaingIiP NO:11 or 16
invention imprgterably @B@&@Gh@f%@@@%ﬁ&@qumﬁmomprlses a
Va“abjle retgeq H%%%Q%n(q? r}t%rsl%) odrrferig }%%% %y amino acid sequence SEQ ID
NO:1 and the heavy chain (Vy) variable domain defined by SEQ ID NO:17;
h)  the light chain variable domain defined by amino acid sequence SEQ ID
NO:18 and the heavy chain variable domain defined by SEQ ID NO:19;
1) the light 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 invention is preferably characterized in that said
antibody comprises a variable region independently selected from the group
consisting of

a)  the light chain (V) variable domain defined by amino acid sequence SEQ ID
NO:1 and the heavy chain (Vy) variable domain defined by SEQ ID NO: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
NQ:5 and the heavy chain variable domain defined by SEQ ID NO:6;
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consisting of a) the light chain (VL) variable domain defined by amino acid
sequence SEQ ID 30 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
definBd byhSBIghDch{D16yaBatsl} therigint ¢haird anabieisomain defisee: WEQ 1D

amino acigigefenge fEQ aqm_%ﬁtﬂé%rﬂs&g%ﬁ&@g‘g@ﬁg@ﬂg%E‘

defined by SEQ.ID NQO:8; €) the light chain varia . ‘
amirfd acitls %@&El@ﬁ@ﬁ@iwé@lm@ﬁém URYIA AR BRI BEaREQ 1D
defined byNSEQuID thhdd;bchaiinevlighblehdimuariddfiecddmARQefnE 0 fy;
gmir@ agiﬁh_éq ; %%ﬁ&ﬂ&é@%&%ﬁ%f éelﬁﬁfs}het&i Hg@éﬁﬁ\a/?%ya%'ﬂ?igl?&{é&ﬁ@%m D
omain € 12; e.light chain varjable doma
defined b:ﬁ ?rﬁinogﬁcag%égué%c& ?B&ﬁé’.ﬁria d iiﬁg]ﬁléiaéﬁ%ﬁgr%é\/%(} ID
variable ddfddiA:defined by SEQ ID NO: 17; 10 h) the light chain variable
dﬁmgjn deﬁmﬁ%}i@yﬂm (rjovf@aidrﬁm@@mﬁa@ﬂ%d\@ ﬁ&ﬁ@ﬁ@iﬁ@&@&y& SEQ ID
chain varigple in define ID.NQ: 19: i).the }i | S
variable d@lren}.éatl_lﬁﬁ &;ﬁﬁ&%‘g}fg’ﬁ%@%ﬁ?@%@%C%“gﬁ’d%ég?\%’ %aégﬁn% tReO:17;
heaW) chdlis Vaglorbem vaisRlerdaay demab owdna 3¢ gequence SEQ 1D
OX40L-bindntgfragmientctharebiid hariabticheiy-decitiog by SRINVENGRNI;
is preferably. qharacierizedrndhalihe. hupandio Bé}g}qmovagg}g%ﬁ%@@ SEQ ID

(&
comprises an aminQg acid sequence ndependently selecte
group corjg?gfilr'@"gft pY (fegin vaaple dgmpn dshingsl by PES) HR NO:20;

antibody according to the invention is preferably characterized in that the

humapheaxychainyadable fediqpLonpprises an amino acid sequence
independently selected from the group consisting of SEQ ID NO: 2, 4, 6,

8,10, 12, 17, 19 and 20. 25 The CDR regions of the heavy and light
chaindarethedn dpcsE@IDNDe 20:38tiand 8Pi8ferably characterized in that the

human light chain variable region comprises an amino acid sequence
independently selected from the group consisting of SEQ IDNO: 1, 3, 5,7, 9, 11,
16 and 18.

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

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

The antibody according to the invention 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 ID
NO:2, 17 or 20.

The antibody according to the invention is preferably characterized in that the

human heavy chain constant region comprises an amino acid sequence
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The antibody according to the invention 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 ID 30 NO:2, 17 or 20. 'Ij]se_antibody according to the
invention is preferably characterized in that the human heavy chain
constant region comprises an amino acid sequence -6- independently
seleotédpfrodartiie gloupdcinsisfiegof BEEGhHBING I 4 BOA LN thé ahéa\dy/or the
CchaipLQYSRNh EHARR IR @@@g.ﬁ@%@tibody according to the
ze

invention is preferably characteri in that the antibody comprises a

K-light chain constant region of SEQ ID NO: 13 or the light 5 chain
constant rediod o RSRQIITE NOBE,165c0ti69. iPrpfeiabyarhartitedsed in that the
accoreingde tieiRveetion.isrhakanieidaedaf RINGINGIHIEOXAOR@NRIY: the light
bein%g huw}a{gdggligla%sé%&qg a défsog”l%gses as y heavy chain

SEQ NP5 ) Breé. Bs cially preferrecﬁ IS'an antibody comprising

as a) y heavy chain SEQ ID NO:58 and as kappa light chain SEQ ID

NO:61s ik hblyyaheambehiaiacok@ip M%@Z@r&t@kﬁp@ﬁdé&r&fag@ﬁﬁﬁdm to
ID : r h chay :66 and.as ka ight chain

SEQ D N A R e e T FRRT SbERR s v heavy
bindfhg b BRI NehaPalte 6 sttt s rdtied e BY Batibily comprising as
hu-Mab<h@X4ot>-tiiaGE QD IS ethahiaX £6hpd zB0Sain SEQ ID NO:61,
hU'N@b<hg>ﬁ%QWL&§Q%@%M@@Mé g&ﬁlszﬁg i;%l;;chain SEQ ID NO:65 or

hu-Mab<hOX40L>LC.0 r hu-Mab<hOX40L 3. The antibod
acco %ing th li’ﬁgv?ﬁ\l%ﬁﬁé%@ ﬁ?elh’e é%ﬂﬁ&‘g?ﬁrh@m shrbt %ﬁ@oﬁg

antibody. The antibody according to the invention is preferably

Ch?rACtﬁHﬂQﬁl by iedingdo ogosc@?(%x?\l?eﬂ\ﬂﬂ?l aimﬁlaéﬁgtgd sgitha 168 0x401.,
M (10 -12 to 10-8.M), more. prefera a .range - 10-

i & BRI 4 R i Aato s o A INGAMID ISRy 001 -

inhibisndGhtdtdetion- 8950 XuaViabith @B i &r0ED) SaddiyhOXA40L>1.C.019,
immabiliZgls- QXML (preferzbly hiotnykaiek@X49LGmmobilized on a
streptavidine surface) at a coating 25 concentration of 0.5 pg/ml with an

IC50 value of no more than 4 nM. More preferred the IC50 value is in the
ranggh(?f %b@%qccordmg to the invention is preferably a chimeric, human or

humanized antibody.

The antibody according to the invention is preferably characterized by binding to
OX40L with a Ky, value of less than 10 M (10 " to 10 M), more preferably by a
Kp range of 10 ¥ t0 10° M in a BlAcore assay.

The antibody according to the invention preferably inhibits the inferaction 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 IC50 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 invention is preferably characterized in that non-
binding of the antibody to complement factor Clq refers to an ELISA assay
measurement wherein the maximal binding (Bmax) of the antibody at a
concentration of 10 pg/ml to Clq is 30% or lower, preferably 20% or lower
compared to Bmax of antibody LC.001.
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The antibody according to the invention is preferably characterized in that

non- binding of the antibody to complement factor Clq refers to an ELISA
assay measurement wherein the maximal binding (Bmax) of the antibody

at a 30 concentration of 10 g/ml to Clq is 30% or lower, preferably 20% or
lower compared to Bmax of antibody LC.001. -7- Preferably the antibody
does not bind to human FcyRI, FcyRIIA and/or FC7RIIIA. Especially
prefefretiyshéy ahtibodyodged arotdiihdht th rnaarFeyy RicEpt® Db Mid/or FeyRIIA,

effeqigreeelisy Therantipody aneardingiiedheinventionigmigiedPcepior on NK
chara;%terlzed]r that non- 5 binding of the antibody to Fcy receptor on NK

cellSHSEY 5 A%say wherein the maximal binding (Bmax) of the antibody
at a concentration of 20 g/ml to NK cells is 20% or lower, preferably 10%

or loywugy @ﬁmeayem@ﬁmgwtwﬂm@lﬁohqsoﬁﬂeféﬁﬁs;ﬁr&&la%eﬁ%erﬁ{n&at non-
to tﬁ]l entl?nhe Elilﬁ i%/e ANt tcgg‘ag%teelfé ie on Etetl re GI‘:SLO no%ayalwgereul the

means aracterize

wh.dﬁl%lfﬁﬁé faraimgnﬁﬁmwar@fe%ﬁol@r@@@éﬁ i@ @pmnéraﬁaah%@@.grgﬂmldo NK
or roelle eoapared loxthe fEBAWRIUEOS bE 100E: WheRpneRsUBEIR 3 antibody
assaytesting binding of the antibody in a concentration ranging from

0.078 - 10 pg/ml to a B- cell ymphoma cell lacking FcyRIIA and Fez, IIB,

but expressing recombinant 15 FcyRI. The antibody according to the
inveiitioruigiprferablydthartadierized@sbeingraferdy G4 kntibedy ar ankgGl does
a”“%@%&%fﬂpﬁé fieasloneRIMING aGHBIVALION RIGIBIRDY, MH e 50 value
huma non-bindi ﬁcompl t factor Clg and/or

o BlHnG O ?ﬂ@n@m&@eﬁﬁ% KIREEEREO5 PGBy & Sieht fold or
accordiregeranipersdvierttiorbis Yretaraoly ERs0Adteniben inctsatad does awoky testing
actlvaiﬁiﬁfgmﬁlam%ﬁtlt@@pﬁ@caﬁ&ﬁmmgyaaeﬁ;g%%tg 18 inyentiomiso a B-

prefer:’ilf) n@gacgsgrzﬁd]ra% é’e”}gc may Slycv‘f %; G4 n %1%?%011113111&11‘[

preferre ve tlon the antibody i8 characten
bem&“dﬁény IgG class, preferably being IgGl or 25 1gG4, containing at
least one mutation in E233, L234, L235, G236, D270, N297, E318, K320,

KBZ%@%zi’bégﬁgcg&gﬂngqgl ﬁ{eﬂﬁégn%ﬂ‘lgeﬁ-@%%‘f? r&lﬁ%&?e%éd as being an
Ig(G4 antibody or an 1gG1 antibody comprising at least one amino acid mutation,
preferably in the human Fc part, causing non-binding to complement factor Clg
and/or non-binding to human Fey receptor on NK cells.

The antibody according to the invention is preferably characterized in that it does
not activate complement factor C3.

The antibody according to the invention is preferably characterized by being of
human subclass 1gG4. In a further preferred embodiment of the invention, the
antibody is characterized by being of any IgG class, preferably being IgGl or
Ig(G4, containing at least one mutation in E233, 1234, L2335, G236, D270, N297,
E318, K320, K322, A327, A330, P331 and/or P329 (numbering according to EU
index). Especially preferred are the IgGl mutations PVA236, L234A/L235A
and/or GLPSS331 as well as the 1gG4 mutation L235E. It is further preferred that
the antibody of 1G4 subclass contains the mutation S228P or the mutation S228P
and L.235E (Angal, S., et al., Mol. Immunol. 30 (1993) 105-108).
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index). Especially preferred are the IgG1 mutations PVA236,

L234A/L235A and/or GLPSS331 as well as the IgG4 mutation L235E. It is

further preferred that the antibody of IgG4 subclass contains the mutation

S228P or the mutation S228P 30 and L235E (Angal, S., et al., Mol.

Immunol. 30 (1993) 105-108). -8- The antibody according to the invention

therefore is preferably an antibody of human subclass IgGl, containing

one Brarwregbotitatioo(d)feom B ARSE) G B8E23E dndimféraBYAIL285/body of

t(rr:urﬁgﬁmg RERY: Qnggt@1_%%aﬁ%ﬁingirgf%ra%}yoﬁ?(%%geﬂmﬁogﬂ? BvA236,
ei Qn js char rzegz,g%g ing to, , being o class

ot SO A A AR S B SRS AR Rty R SEG

ID NO: 59, 63 or 67. Especially preferred is an antibody comprising as a) y
heaptghaibSH ARiNQPARBEASE k8RR BNt ERANSERMLNE DLy Binding to

hea in,SEQ IDNQ:63 and as kappa light chai NO:65 or 10
o e B T R A G e R A o as
PreféeRSBRY thiea HhiBEUPAEs réffn § 19118 invention characterized by being

of IgG4 class containing mutation S228P comprises as y heavy chain

SE i 4 a I ! d is an antibody
Con%%%%lgﬁ? Qf}%’?@y@q‘ﬁ%\? %%Wé%){&%% Eia(%'nd as kappaéliﬁht chain

S
S ID N BRI S O GRS NPT KBS LA Shaif.
SEQ)ID NQ:B8wy @)ajrhtaQyoHam: SEQdBsNaA8 artd dsiadpa IgHE0:65 or
chaip) SEQ.R-MQ:68:i3 & EhaBRtbasty Aacr ding 49 the Anyeniiea i No-6o.

preferably characterized in that it does not elicit complement-dependent
cytotoxicity (CDC). The antibody according to the invention is preferably
charBigteraidy thahatihabesraotislicie dhtibodyidepehdesicoetidlby being of TgG4

CYtotads it kARG mligi RVenion HhaipiRie aoMPHSes alin4PED NO: 60, 64
antibg%igs or single heavy or light 25 chains characterized by their CDRs,
variable regions, complete amino acid sequences or hybridomas and
which comprises no Fe part or any type of Fe part, preferably human IgGl
Fc oE$penialiyl gtafefred éithe auioodified frziadisinan origin or modified by
the ahove menti i { ' I ISES.
e IRt DU R AP0 ..

¥ heavy chain SEQ 1) NO:64 and as kappa light chain SEQ 1D NO:65 or

c) ¥ heavy chain SEQ ID NO:68 and as kappa light chain SEQ ID NO:69.

The antibody according to the invention is preferably characterized in that it does
not elictt complement-dependent cytotoxicity (CDC).

The antibody according to the invention is preferably characterized in that it does
not elicit antibody-dependent cellular cytotoxicity (ADCC).

The invention 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 Fe, either unmodified from human

origin or modified by the above mentioned mutations.

The invention 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 human
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30 antibodies, characterized in that said antibodies bind OX40L, contains

a Fe part from human origin and do not bind human complement factor

Clg and/or human -9- Fey receptor on NK cells, by being of human IgG4

type or of human IgG1 or human IgG4 bath modified by the above

mentioned mutations. The invention therefore also comprises antibodies,
preferably monoclonal antibodies, characterized in that said antibodies

bindftey @pcaptor st Md esldtubadbs@XxfOhufirea WedtdynaBiotpintarman IgGl or

antinaghiaopcarisation affka0nght hiseptihadiohiads tatasame OX40L

polypeptide epitope as the epitope to which the monoclonal antibody

LC.001 binds. The antibodies comprise no Fe part or any type of Fc part,
prefdREHIVIERER | JOHEFRaINA I gemmsitss: Wdbsesor PRsGIHRIY pinemeclonal
abowatiheditenechnuitatiedsin]l hat haidntibivdigisabrl ding X0l e dnyastityhatured
have,aawan INendve, RipRSHicH GAYSING AAS0RTLA0h 3 PRUGRL T e ant

need of a th%r py with éntibo%ies against %X_40L, especiaﬁygor 'patllsgﬁ?umdy

suff@iy fi8niHfifl St ths GleREPESE e ERAIRPSTAM Wo hiktBiy to which the
arthritiz@llengicaastioa, lANH G vhiin franspléinditoncisepratsmo Fe part or any

SUGRRITES o 61, Yk RRY- HRWNGLc4 (8P0hhAe0143Y). 1rrd Wit lype or

embo%gy&g:erét of% e invention |s a Ei{uclelc. acid molecule encoding an

bole molg%u 8 R VEHRSIE RS BFAEBR domain thereof according to

antibo
the invention. In a preferred embodiment of the invention the antibody is a

_Fab’T'f_léa@ﬁﬁb@"d&ssH&@cﬁhgi_ﬂ(ﬂﬁr?ﬂﬁﬁ%lnﬁglﬁ muwﬁewnfz[qﬂime&ﬁtﬁfetfﬂopemes
nve AR ect mprisjng the cleic qcCld ecule orat 0 .
the LIRS P ok oty WS LIRS A et gain
comBridiib-thePveialbr faeaorativglieuieing dramrin derormtare disetpserrseecially
the ifreentiemisasoidettibrlfor dhergice patatinnaol akvi2b antikodyl asedidingee also
to the, InvantioR cumprising ﬁék‘%%’ﬂﬁ%%}h@%&ﬁ@ﬂf)%ﬁ%@'?ﬂ to the

invention under conditions that allow synthesis of said antibody molecule
and recovering said antibody molecule from said culture. -10- A further
embddinrdret ofrtthediventioh tbeaiovepositiors, preferablyid molecule encoding an

antibody molecule, a variable chain or a CDR domain thereof according to the

invention.

In a preferred embodiment of the invention the antibody is a Fab, F(ab’); or a

single-chain fragment.

A further embodiment of the invention is a vector comprising the nucleic acid
molecule according to the invention.

A further embodiment of the invention is a host cell comprising the vector
according to the invention,

A further embodiment of the invention is a method for the preparation of an
antibody according to the invention comprising culturing the host cell according to
the invention under conditions that allow synthesis of said antibody molecule and

recovering said antibody molecule from said culture.
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pharmaceutical or a diagnostic composition of the antibody according to

the invention. A further embodiment of the invention is a pharmaceutical

composition 5 comprising an antibody according to the invention and at

least one pharmaceutically acceptable excipient. A further embodiment of

the invention is a method for the treatment of a patient in need of therapy,

characterized by administering to the patient a therapeutically effective

amoﬂnt@ﬁﬁmarﬂiﬁi&dﬁmrdmgﬂ&e thevauentions 10 Aduipoeition, preferably a
embpsimentaiihe aveniansdie s RlaaNiPIAY AEBIHNGIRdREN 1o the

invention for therapy, preferably for the treatment ot inflammatory

dise F8E8 B pecially for the treatment and/or prevention of rheumatoid

arthritis, asthma and GvHD (graft versus host disease). A further

embgdimantof thaipygsnrtionds the U%@veﬁ%harigbg%ﬁ&%&ﬂéﬁaéa t%nﬁp%smon
invention forthe eparz%lcgg]ofam dicament for the rophyla
i

treatent of mfla sOtEPS Bret&ant ot Y nﬁlggt ?eaSt one
rheupPharsier ety a&@@h@?&%@@m\m@ A further embodlment of the
invention is a diagnostic kit comprising an antibody according to the

nventian R NUeIelsACIA MPIRCYS AGCOrang (o INeRion, A, 20 P en in

according to t e invention or a according to the |nven

Detdifed BELEFREN Srarstizsdtbh #qlf@iféﬁﬁn@xwoLher@ré@foaa%@ﬁuﬂcaﬂy
menetifiame paoteimbelangimdghtaithe: doWhind gana:fardytidurther names are
ACT-4 receptor, CD134L, gp34 or TNF4 Human. It has a molecular

Welghtf,gﬁ 4 KD d |s st d in SwissProt 25 with the accession

numb 46W8%%?&rgst81w?e%ﬁ&%hﬂﬂ¥ BirfgEtige to the
OX4dlveintiena ﬁ@ypehemmm lpmﬁeqbﬁgté‘m bblorigagtmthef TNRaeoeptoy  diseases,

famiBépEé'lé‘ill‘FTW%@J@TMBﬂﬂ/O@Wl%n"t?&?%@h&%ﬁﬂ@&qgﬁﬁs asthma and
ACT 5 é " TNR4 H r\gan It has a -11- molecular weight of 50 kDa

and |s s %%15 ro ?ﬁ%eé accession number P43489. The term

"antibody" encompasses the various forms of antibodies, preferably

monaclonatastibediasindddizg bnnioh beitg limited 40 whpledRnilesiass to the
invention for the preparation of a medicament for the prophylaxis and/or treatment

of inflammatory disorders, preferably for the treatment of rheumatoid arthritis,
asthma and GvHD.

A further embodiment of the invention is a diagnostic kit comprising an antibody
according to the invention, a nucleic acid molecule according to the invention, a

vector according to the invention or a host cell according to the invention.

Detailed Description of the Invention

'The term "OX40L" refers to a type Il mernbrane protein belonging to the TNF-
ligand family.  Further names are ACT-4 receptor, CDI34L, 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. It is a type I
membrane protein belonging to the TNF receptor family. Further names are ACT-
4, OX40L receptor, CD134 antigen, ACT35 antigen, TNR4 Human. It has a
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5 antibody fragments, human antibodies, chimeric antibodies, humanized
antibodies and genetically engineered antibodies (variant or mutant

antibodies) as long as the characteristic properties according to the

invention are retained. Especially prefe_rrleld_are human or humanized
monoclonal antibodies, especially as recombinant human antibodies. 10

The terms "monoclonal antibody" or "monoclonal antibody composition” as
usedndiecelarretapho of HifepBratiot ofamthad\Smisldtatesitf hsingiessomnmmber
acidpggmgosition. The term "chimeric antibody" refers to a monoclonal
antibody comprising a variable region, i.e., binding region, from one

source or species and at least a 15 portion of a constant region derived
fromiaditterentsbbece 'orespenipsssas ubilyverpasr ddrbys re€ombheditsD Naferably
teﬁhﬂigﬁ@ﬁoﬁéigm?ﬁfoé&ﬂb%ﬁﬁi?@“%ﬂ%ﬂﬁ abénwinﬁrg@;aa%e {s@ffgifen athodies,
a hum nstant reqiqn are preferred. Other preferred,.forms of . o
e g e R A B G B T i niscipiioodies
whicH theeesiiBnicransarad s Eadisfodifietnb P RatiERRidbadisat of theg as the
origiciadra8ailcogydeeganeraieotder prapetties iacentidingate thedmantiBspecially
espegi in regar I g.bind| orFer tor (FeR) binding. . -
Suc gﬁéﬁic%gﬁti%gﬁgﬂs ;?g M%redﬁ@??ﬁﬁ%@s%ﬁ% 13861’ egpeclal]y as
antiBBERER A R AR9di&S are the product of expressed

immunoglobulin genes comprising DNA segments encoding

immyREglebylin VAraRIR1eHaRs AN PS8BS EB68IRSposition” as used
|mr_n§8n_o.globtyln 25 constant regions. Methads for producing Chlﬁfgfgc ) d
antib5HiEs UiV cBnPERAEHET r&off t DNAGRY g&hé trafgfediBife
techeigerasigiaawell known in the art. See, e.g., Morrison, S.L., etal.,

Proc. Natl. Acad. Sci. USA 81 (1984) 6851-6855; US Patent Nos.

5’20%h23§e?mnd”§h%04ﬁ?c4 Aéh-tliggdt err?e'f'Jgu aniaZEdo%%tc@R)%% "aretflﬁgsdtocom rising a
antibodies in wiich the framework or %om?ﬂementarlty de err‘ﬁinlngp &

regidisePEDRY ARy & be SHABEIfRAIGD doPHPISS tHErGDR GPegics and at least a
immpoagiolia ohdifierertinedéicitydagaanipaicetda:tbalbthe spacril usually
Immypaglopulip. J&&R&Sﬁf&ﬁ?eﬁﬁ@b{%%{ﬂ%‘& & %ﬂ%‘%ﬁﬁ%ﬁi%ﬁ@ﬁ%%rﬁbtﬁsing a
the framework region of a human anti ogiy to prepare the "humanize
antiBBHVWT’?@Q%,@%Q%%%WHHW}‘ SO, RT3 (£T88) Other preferred
323-R2msarid' eunbergeribdBes"etrabonipaterd Bi4hE pRSRGR:2H00n are those in
PartigyiafyiRreferrar: ¢LRs (R eRBRNALIRARASE changed from that of the original
antibody to generate the properties according to the invention, especially in regard
to Clq binding and/or Fec receptor (FeR) binding. Such chimeric antibodies are also
referred to as "class-switched antibodies." Chimeric antibodies are the product of
expressed immunoglobulin  genes comprising DNA segments encoding
immunoglobulin variable regions and DNA segments encoding immunoglobulin
constant regions. Methods for producing chimeric antibodies involve conventional
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
parent immunoglobulin. In a preferred embodiment, a murine CDR is grafted into

the framework region of a human antibody to prepare the "humanized antibody."
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representing sequences recognizing the antigens noted above for

chimeric and bifunctional antibodies. Other forms of "humanized

antibodies" encompassed by 5 the present invention are those in which

the constant region has been additionally; ynodified or changed from that

of the original antibody to generate the properties according to the

invention, especially in regard to Clg binding and/or Fe receptor (FcR)
bindi¥eg, Tlee ttievhtharmah. actiblodyias ds2d WG 2 jatemedNeuberger, M.S.,

'nC|U&%PrNQQQée§143@WQ@%@W@%@RQ&H?S&@? ﬁ%@'@ﬁﬁ@%&‘{ﬁe@ﬂéﬁﬁ‘m those
uman

umans(%srm line immunoglobulin seq ences,

odie
well RROWH A Eh SEHATR°EE (HSO8R Tk ‘i“’ka‘M%’Saﬂat %% i&e‘ﬁ“ﬂ%‘”"’ and
CurrbOpieliahk antiBislies. (Q0ir) f@@@s@ﬁ)htmmamchﬂnbb@rﬂe@ cancispisecd by
|orodwﬁqﬁégbﬂaﬁﬁ@ﬁﬁiﬁlaﬂwﬁdﬁe(engwhraipﬂbethaqmgﬁtq%gﬁmag RN additionally
'mm””'é‘%e%” “’d“ %% (}c?fp%@%e o Pan%$ é%c“"”e%%'}%a properties

antibodies |n ih&ance o ogenous munog I|n roductio
Tran%‘?é‘?féfft&éoh‘i}j‘ﬁaﬁ’@é%lﬁ"’fé’?ﬁ%ﬁuﬁﬁﬁgﬂ%&%ﬁﬁ@ e hipdynm agisbipr Fe receptor
gerngHoRe bindizmg. mice will result in the production of human antibodies

upon antigen challenge (see, e.g., Jakobovits, A., et al., Proc. Natl. Acad.

Sci. USA 90 (1993) 2551-2555; Jakobovits, A., et al., Nature 362 (1993)
255-25%: BllgdBIRARrABIRAY et 2. USdabihifuibnfeprsgiosanalgyle antibodies
Humizayiagtibotieblcarmadsodoespmotuceglons phlagedispiaydibtanes: germ line

(HOQ%HQMMIB AARtery GandaMOb IO |a1%2\%eﬂl}%%@%’t§§%tate of the

N P B A Eoly SRR, L T S5 2's oo

human3mdAbcldwakanisbyids{Gele dsal bWﬁééRﬂdal%ﬁﬁb@Kﬁ@@ amdmals (e.g.
Caneggicep thiciapYapdar RupdaSimmlfich8a); anpkBRRIAra RulBtdberdire or a

'mmE'QS' 147 11?§1211 ar?t@o g.sa!%eéggé/ mentlone? fordc hlén 8{1ISC %mqmnoglobulm
humanlze antlbo Ies according to the |nvent|on t(he term'h

anti¥@gesionsdgengi@intalie %r%’é@éﬂ% 1&Hﬂ5@%é@\ﬂ)ﬁl?cae&?eway in such
modiftechiiiibenconstanickegitih tesginerate preduopertidshaeeardingtiodies upon

the IgyEOLORKSS %ermergg%%go@l& bJ{‘d'&ga§0ﬁ’89/ %fﬁ%@éﬁd@& USA 90

class switching” i.e. C an e or mutation of Fc garts

T e R o AR 1S s & Bhuggeman,
compfises ahok oot dmahimrhand dvitibotied) AddinstOxbdbdidsi chnbiha tee Glgduced

and/gy JeRe Sup wmn&rgf@@ag@%@lg@rﬁgtgﬁia%%@, [ighy. Mol. Biol. 227
ff'e %é%%b%%éggmﬁ?uks Ve mouse QXA {30, 0id oyys findigg,
techniques of Cole et al. and Boemer et al. are also available for the preparation of
human monocional antibodies (Cole et al., Monoclonal Antibodies and Cancer
Therapy, Alan R. Liss, p. 77 (1985); and Boerner, P., et al., J. Immunol. 147
(1991) 86-95). As already mentioned for chimeric and humanized antibodies
according to the invention the term “human antibody” as used herein also
comprises such antibodies which are modified in the constant region to generate
the properties according to the invention, especially in regard to Clg 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/IgG4 mutation). In addition the invention
comprises monoclonal human antibodies against OX40L which bind to Clq and/or
FeR. 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 TNFa or CD40L up to a
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35 human OX40L) and do not show unspecific binding to TNFa or CD40L

up to a - 13 concentration of 500 nM. Such antibodies are useful for
generation of antibodies which do not bind Cl g and/or FcR. The term
“recombinant human antibody", as used herein, is intended to include all
human antibodies that are prepared, expressed, created or isolated by
recombinant 5 means, such as antibodies isolated from a host cell such

as adiSentrGH@celbnioriwh antihalli@. gra mausedthanisdtansgemcibodies

for hyman dmmxBaglebuingrias 1or antibodies expressed using a
recombinant expression vector transfected into a host cell. Such

recombinant human antibodies have variable and constant regions in a
rearrelysEforecoMknetdmbinaannbedah antisediesrancorditepdodiie iolude all
inventignarveydaan ﬁiﬁ@]@ﬁ?ﬁeﬁﬁhf@d/ivﬁp?m%mmlh@ﬂ%dmﬂ%cmﬁbmam

amlno %%'dsﬁgﬁ%seﬁﬁ? %chift:helsv at dl] %VL re]%) fth rgﬁccg)r%%u r CHO cell or
antlbo es are seqguences erive rom an related 1o numa

gernRRBAAHRENE- gsédﬂ@‘#fé‘ééhﬁﬁ &y worsgarisdiny bwvgwmwiobuhn genes
humen aniiodiity gepaeding IBpertairecimivient exphesiariaiereginfected into a

(Var'ﬁ'@? 8¢ o@llgfl Qéég%ﬁhﬁk? I(MIJD)&HV%I[?[QJ 8it§ Qfgvrle Qfa 39&%&&%&311‘{ regions

(VH)) as used herejn denotes each of the pair of light and heavy chains

Whch|§|rf\787mﬁqre@‘l'§}1mB‘?ﬁdl’f‘?ﬁ%’é"&ﬁﬁb&ﬂ%ﬁ“th@%ﬁ@@ﬁ 3qqerding to the
domainentobudriablbdenrmardight &nchhaavyschains haeentheasamd genehal amino

StruGieiee sééf&isﬁgé%h M@'Wﬂomﬁf'gﬁ f%i&fﬁg&%Wﬁéh@:ﬁﬁﬁ%ﬂﬂ%M%ﬁ?es are
sequences are ed, c e ree rvaria
reglonguig)creéotrlﬁa 1(}& Prr?y g% Ri];? \fgﬁ?i%l Ténjia%% ? m@%ﬁ%‘ ‘flfi@g)a)ﬁ?i VL
regiGASURHEY: ARV SIS SRBUATOTFIaHoN! ttweh@mmm rge e repertoire
connaating. the p-sheet structure. The CDRs.in each chain are held in

their three-dimensional structure by the framework regions and form
together with. the CDRs from the other chain the antigen blndlng site. The

25 ahtiBod A YRt gMeeakln ©ORB 68 e8irhga PhkicyRiiRple region of a
impdrtany rofaiin (thid)binding:specHiaityiabitoilyeafihef aitinndiesfagghr difd heavy

to therinyentigRiand mﬁ%ﬂr%ﬂgwq@ ﬂ&mﬂﬁﬁg QH&G%HEJJ&? ﬂf;:%‘é'oarﬂtlgen The

ble regign” or "antigen-binding portion of a

;25 tﬁc%&ré]ﬂ?%hﬁ ﬁ’e%a ' CHUFR LR fthRe A BRI RS Hife B s neral structure

antibody aattichemrein30oreppetsifviarforaantigen-HiRling g e wperyaciplieces are

regian; GORBHISREANIBHASIELd by three "hypervariable regions” (or complementarity
determining regions, CDRs). The framework regions adopt a B-sheet conformation
and the CDRs may form loops connecting the B-sheet structure. The CDRs in each
chain are held in their three-dimensional structure by the framework regions and
form together with the CDRs from the other chain the antigen binding site. The
antibody heavy and light chain CDR3 regions play a particularly important role in
the binding specificity/affinity of the antibodies according to the invention and
therefore provide a further object of the invention.

The terms "hypervariable region" or "antigen-binding portion of an antibody"
when used herein refer to the amino acid residues of an antibody which are
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, CDRI1,
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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 comprigg from N- to C-terminus the

domains FR1, CDR1, -14- FR2, CDR2, FR3, CDR3, and FR4. CDRs on

each chain are separated by such framework amino acids. Especially,
CDR33f tibR2alRehalnRs thaddiich WHRk @ortibuths mast depantigérvy such

b'“ﬁ‘eﬁn%@ﬂﬁf&%%%@é@aﬁ?tﬁwgf af&ﬁégv}gcipdm %S&?@%@ﬁgn which
deflnltlon of Kabat et al., Se uences of Pr l#:%)?\ t{ﬁe unglogical
ISt

InterSSt RIS, Higﬁblfé) Do BN &t IS8R 4itfy, determined
Betf?@@@ﬁilm‘f@lggilﬁf&ﬂé@rté@ﬂﬁMEl@*"a&dbﬁf ricibic Swjdemsiecdldoasins of

usedxhﬁﬁﬁimdg}mem@k@fbi@ melude DB ORaHIESAAGRNAMAUSCURSitutes of

A nuglei d 0 e single-stranded or double-stranded, but
preerIg{al%/l is dgsj%?z stram@% NA. 10 Nucleic acid is "operably linked"

when it is placed into a functional relationship with another nucleic acid
sequrcerot mxdsiple; OdAnfel ddqiekegudaagdr seasedordeaday istended to

operabjy Jiniad {0, PNA for, aap@'ra@\?gta%%lgcha 8¢ ngS&as% R RISRLRIE ey be
that part|C|pates |n the secretlon of Wé)gé?feptl e. a promo er or
|

enhaHEEF REBRETA SN dnthler toandssbi EiRLE i doulscrtrnded DNA.

transcription of 15 the sequence; or a ribosome binding site is operably

“nKQQ\I&écCQQWQSSQﬂ)‘é?Jm? frﬂge'é"p@ﬁgipﬁelg seasithiBcllitRtional relationship
transla nerall opec? #/ linked" eans th tt?%e%%ly\lA seguences
belnglllnk%%offer 8%%&0?% d"'tfe Sléee)(‘)ﬁp &c fealidyesequence or
contigasierahehdsr éndhstrarmiekedolndidn dnhamodypaptidiot aieetptiesed as a
co ntjﬁﬁﬂdﬁeihl rtlﬁt&g;j&ﬁ&@@f@@'iﬁh&% bydigatandaat gRNYERIBIIESICtRBmoter or
sites, gn% giulcshos ét&?og |§tat(he synthetic 0I| ?Eyckf&t glijaoltaégltorrs1 tion of
or linkers are us coore ance wit c%nv%neflon ractice, As uség-"'P
hereft B8UsREre SEiBRDosRme tiadingsitcdsereebbul uk@d dpegeding sequence if

interthangeahiyeang alk sudhdigsignaiionsine) l@@l&@@@“ﬁp@ﬁ%ﬁy theked" means
wordg,: HaNSIOAMapts, and ansfemmer callsi gw&kgd RO %lf%lggéretcny

cellil 25 cultures derived therefrom without regard for’the num
&

transPARSTHORTHIBE Hntst b SeRiaE dirBYogBRY &Y BRI Bregsat have to be
identicalign @i ALodatents duectopldeiakbatd gatinadyententnimutatiansgction sites. If

Varigntipsageny Hakhayaihesame MWt @otide adaptors or linkers are used in

accordance with conventional practice.

As used herein, the expressions "cell," "cell line,” and "cell culture" are used
interchangeably and all such designations include progeny. Thus, the words
"transformants” and "transformed cells" inciude the primary subject cell and
cultures derived therefrom without regard for the number of transfers. It is also
understood that all progeny may not be precisely identical in DNA content, due to
deliberate or inadvertent mutations. Variant progeny that have the same function or
biological activity as screened for in the originally transformed cell are included.

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

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, IgF, IgG and IgM, and
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biological activity as screened for in the originally transformed cell are

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

the context. 30 The "constant domains" are not involved directly in binding

an antibody to an antigen, but exhibit vayipus 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 sigBralgH, thyS: amy lgMpehar -diEdséveiabobtheses tmisopesurtleizGl, 1gG2,
diviged inig, $ybEasEes (SRIYPRS) B hldF, LHSR ¢ J8EH f0EdIG Al 9 respond

digA2. T hai tant that to th .
o AL SR S RS L rrenend il
The Hinitigitediacaereidimpedatibenvention are pritsrhblpbidgtynme. 5

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
o SEA LA MR IR AR %C&%ﬁtggﬁ%o e par
comBiTRehrast PR Cigibineineretesahbiivatisthenpars ricstbpman constant
bindiagioW¥¢hildéhe ipfwerica ehabodnibddycdn thedtordple mentisysiermadgvation,

dependeptaf,ceral %Miﬂﬂ%&)iﬁ@i{&iﬁt&ob@%ﬁg%ﬁﬁg by.dgtRghee of an
binding sites in the Fc part. Such blndjn% ites are known. in the state of

the ARTRAEYGRRARBSDMRDEB SiSlemTis;degenten ¢mesTiAb). cP8¢itqRs pynding to
255%- P& 60cBradhyuse|Rd, EndiGebres tiiheMotpimniunbobib6i (e} aG7known

9|17 1B HORat- Bf: tﬁ&73alr2§0%l%ﬂ%@9531%§§gi8§9)o§3§a§§éi TF.!T'Qt %l?&?;‘?l* NigdrRor®l. 127
al., . { - ; SOg N = al., J..iIm

o (o s 5 e R i GBI By 0 LTS 007-
1216171 Begomdrdan oA aletNaltun?d8ndB8y) 86 $1965) Brompaseand Epet al.,
0 30M14B4matighbintingcitemareeq. ididddid. 238, @QZIQ,JNR%uE&lat?zL (2000)
K32 331 and R329 (n N i ' [ abat,

see %%aﬁ%\%%.%tl %(%gg’oﬁé’u%c?;ggevéﬁgl' aé;f’iaﬁir@% E%ﬁs@ﬁé 5 o(\)/\rfgan’ A et
compliefantBekEtdh (CRPbHdRy Srind Pa@tﬁ}%&iég‘}Q@%h&@Q@gg@aS are e.g.
do nbE aEtivaIatheasmplepent Bysienk, B0.ndi 1nd €iq andidloP3aP (numbering

activale, i AR USEd NREE N IRGHE e GRAH dRTYRATOM, PUMAR QIR 1 1962
and doses not blnohguggan compfement factor,.Clg and/or human Fe

recePiBrig AIRSUE BHoteL R ERPLANKEH &ﬁ‘fbg%\“%‘(‘i‘%&ﬁdogé activation,
humahaetibba{yiof thesaubittaissthig @npteanEutpastoh adeumahimhibodandfdo not

the %éﬂ%@émGx\é/uég@ge%iﬁqﬁ&wmomsg%@&@%@W%ﬁ&w&gm ahd does

no Cnloq B{Hglﬂgmgg g)cnt'}l\p!%trlr(l)erlllta pa%ltg{' 'E‘i'?; aﬁ%%g%t%}sqan Fey receptor on NK cells”
denotes a Fe part which is either a Fc part of a human antibody of the subclass
Ig(G4 or a Fe part of a human antibody of the subelass 1gG1, [gG2 or IgG3 which 1s
modified in such a way that no Clq binding, C3 activation and/or FcR binding as
defined below can be detected. A “Fc part of an antibody™ is a term well known to
the skilled artisan and defined on the basis of papain cleavage of antibodies.
Preferably the Fc¢ part i1s a human Fe part and especially preferred either from
human IgG4 subclass, preferably mutated in the hinge region (e.g. S228P and/or
L235E) or a mutated Fc part from human IgG1 subclass. Mostly preferred are Fe
parts comprising heavy chain constant regions selected from the regions shown in
SEQ ID NO: 14 and 15 or included in SEQ ID NO:58, 59, 60, SEQ ID NQO: 14
with mutations L234A and L235A or SEQ ID NO:15 with mutation S228P or
mutations S228P and L235E.
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defined below can be detected. A "Fe part of an antibody" is a term well

known to the skilled artisan and defined on the basis of papain cleavage

of antibodies. Preferably the Fe part is a human Fe part and especially
preferred either from human IgG4 subclags, preferably mutated in the

hinge region (e.g. S228P and/or 30 1.235E) or a mutated Fe part from

human IgGl subclass. Mostly preferred are Fe parts comprising heavy
chaibhheopistant iogimsseldete dofronmtitidodyitns bholyORISEGIDING not bind

14 %&n%ﬁa@{emcm&%id @1@5&1&@&}@5%& i RO 10 & GAeDE %ﬂ]b%‘iﬂmnt of the
mutation LZB% tL%%g IP 15 Wlth mutatl nS2
Ui b3 i o gon b i FRATAR, e i, Soroict
anw@wha@cymd@@mmwé@ésqqap Iy tstrrstinbADIGEbr Rewderably. this
andhgafileitegegiandra pdaicied emipadiogadnf H@ﬁteiﬁiéeilﬁ(@rpa&h eR€ived from
anti t | C

5%89{.‘%& 99(;:}8 Sligih, é*%? %8{“15’1{?&“&% e%?' th?‘P raéb %%Irsa@y, this

and/or antibody-dependent cellular cyto XICIt
antiBBH)ad Cir BEmAr a8 ivpraieinqasixe ar&ém%zms a Fe part
derived from human origin and does not bind complement factor Clq.

Morfh&f lgLaply fﬁ%l&{%t%%ébéﬂédab'}%%ﬁpc%ﬁy %&%ﬂt@&&’?@@@@émn refer 1o
antib &g}effector functlons?rJ%5 [ﬁﬁe %‘ﬁ%ﬂ Ec part, (H%he antibo
Fe rEq i Te O R GRAS O it ﬁdﬂw@%%&en (these
antitoolstitoamantigeréthesettm f@ﬁ&t@ﬂ@mm%h@tm%&@dvmmotﬁﬂeactwaﬂon
complementeasease and/or cell activation by a Fc receptor). The

function of the complement cascade can be assessed by the CH50 assay.
Sheep red cells sensitized with anti-red cell antibodies (EA) are added to

test SBpufHnE At tifatbetromRlesieal patkory et myirshrebolisisCTIRE assay.
volum&@f sdrumsleneedethialysei 508ael theiredicellB Aetesrmides thesst serum

CHSt% léﬂl[ Y F?erlépcﬁﬂ?%i ;Bgtg% %ﬁq{'l?’[}% e{He}% ?Bﬁqg gquh ”Umlﬁlne 8f Serum

pat ways. T rocedure is simil excep that ra sareu

The%ﬁéﬁ@afﬂléYﬁatﬁ%éfyqé &&ﬁs@eaeuwﬁt%nﬁﬁntb? S M éhff angrCH50
two serseqrdteastsnGhihandi@ightotmmthieat oraplexyGl, The fsic@Bire is similar

com htRithe,eamplemaRt CILEY, 0k (
activ %aj?fthte ?ﬁé‘f& Iement%éas@cﬁjgeag?g blkgs%%%%%agt%rﬁ%?ﬁ\g@eﬁévg& upen

IgGl Ha! iﬁé“g\‘IgM attached to the antigenic target (Ward, E.S.,
and Ghetie, V.,

Clq and two serine proteases, Clr and Cls, form the complex CI, the first
component of the complement dependent cytotoxicity {CDC) pathway. To activate
the complement cascade Clq binds o at least two molecules of IgGl or one
molecule of IgM, attached to the antigenic target (Ward, E.S., and Ghetie, V.,
Ther. Immunol. 2 (1995) 77-94). Burton, D.R., described (Mol. Immunol. 22
(1985) 161-206) that the heavy chain region comprising amino acid residues 318 to
337 1s being involved in complement fixation. Duncan, AR., and Winter, G.
(Nature 332 (1988) 738-740), using site directed mutagenesis, reported that
Glu318, Lys320 and Lys322 form the binding site to Clq. The role of Giu318,
Lys320 and Lys 322 residues in the binding of Clq was confirmed by the ability of
a short synthetic peptide containing these residues to inhibit complement mediated
Iysis.

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
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Ther. Immunol. 2 (1995) 77-94). Burton, D.R., described (Mol. Immunol.

22 (1985) 161-206) that the heavy chain region comprising amino acid
residues 318 to 25 337 is being involved in complement fixation. Duncan,

A.R., and Winter, G. (Nature 332 (1988);%38-740), using site directed
mutagenesis, reported that G1u318, Lys320 and Lys322 form the binding

site to Clg. The role of G1u318, Lys320 and Lys 322 residues in the
bindihgBRCrynvessieenfinmed spdpdddisiligeds avghornsyridhety pepoiging to the
Contﬁi%ﬂgdfileﬁeﬂﬁ@%kﬂmd@ sthiibhpamplameRs m%lad@dpfe@elwﬁ?z TRled with
term."comp nt- t cytatoxicity (CDC)" refe ysSis.of OX40L .
xS S i o e taree
inveftibh #h ahePpresEAtetoPéoplesiht. 1bp dnechiaslired drardabigiolpr the
the treatenéet of -thé- @XUOHiexpressing humhs endatheliabdatisivhihdng to the
antihgdy, REEAIAING 40 to] ol Q}{eQHOEL'TSEQ%E%?%@C&QJ&QW%‘?@&&{- d'@issay in

cells are prefer beled with calcein, CDC is found if the antibody |
induBBEcl‘?i?saé’fag& > Sl oA ¥ RS U bRt b AgEodY. ©

g/miwiid ipvehedrburase founorthaifor skeis psopdrie L ofthndmgbisdiescted by
accoigingitguthe dveniipagaduced binding.ta the sqmriematiagion Cehjugate.
n anELIPAAS Phodiee Sntal, i sugn ans assawin, principle at ELISA ity at
plate’is coated with CORCENTraticn range% of the’ aitibo y, 10 Whi _ .y
purifitd huiian QB HHundan seripridastidedbetigpindiiy Biletebidapo-di-[3-
an agtibhdy directathagaingbhila idpweddyiagenaxigasedepeladion refers to an
conj 0 ' f.-pindi naximal kingli ' [
T
(2,2 AR R 30 shpah BhIR Lo ey BEHSHARRE) [V B8 ditRpakinal binding
preséhminyeritiohgréfers tatdvodnitvod]inghardeténizadionthad nonebinditen of 10

of the AR %?q}{et%ﬁ%ﬂBfi@%%%I%\x@%%ﬁ%ﬁg&ﬁf&ﬂﬁ&l%tmch.001,
measur, megg \gﬁpfre_lp the maximal binding 15 (Bmax) of Clqg to an

antidB el 2R06 Iy To & invention at a concentration of 10 g/ml of the
antibody is 20% or lower of Bmax observed with antibody LC.001,

preferably Ao Retoner. (s M Hher RIetRUsrliiiabancaNeedy AgeaidiInGeduced
to the Rvenion shows.8 teduced. astivation ofcemplement [CIOr S e in
an EL &assay. The'assay 18 pertormed in~20 the sarme mafner ad'the

Clg s symmageeansa8edy! hasmiciPle s BRISRag HteTinpciple an ELISA plate is

coated with concentration ranges of the antibody, to which human serum is added.
C3 binding is detected by an antibody directed against C3 followed by a
peroxidase-labeled conjugate. Detection of binding (maximal binding Bmax) is
measured as optical density at 405 nm (OD405) for peroxidase substrate ABTS®,
Accordingly the present invention refers to an antibody, characterized in that non-
binding of the antibody to complement factor C3 refers to such an ELISA assay
measurement wherein the maximal binding (Bmax) of C3 to the antibody at a
concentration of 10 pg/ml of the antibody is 10% of Bmax of antibody LC.001
preferably 5% or lower.

The term "antibody-dependent cellular cytotoxicity (ADCC)" is a function
mediated by Fe receptor binding and refers to lysis of OX40L expressing target
cells by an antibody according to the invention in the presence of effector celis.
ADCC 1s measured preferably by the treatment of a preparation of OX40L
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
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coated with concentration ranges of the antibody, to which human serum
is added. C3 binding is detected by an antibody directed against C3
followed by a peroxidase-labeled conjugate. Detection of binding
(maximal binding Bmax) is measured as;gptical density at 405 nm
(OD405) for peroxidase substrate ABTS(c). 25 Accordingly the present
invention refers to an antibody, characterized in that non- binding of the

antistashlio isolaipie MG agtonderad fblectd mushrrEd SAllassaypurified effector
mea&lf@fﬂ@ﬁtwmre?ailﬁﬁ%@a?ﬁ?@éﬁad@@m@maeﬁrglfmel@ thpsantibadyells are
ata centratiop o ml of the an 0 m nt

LC. &gﬁeq%?e e{?}:lblg/E dgsr o Wer. 30 The | tpear%w anr}gg%lan&% £] Ifgcté uff(ilé/d cells
cytofbkitify pARElhis et ﬁﬁédizﬁéawﬁtaﬁéeéﬁt@mmﬁ@g winsed *'Cr.
referSdntlykidaf€axX40¢ mpkﬁ&@ﬂ@f&t@etm@e%ﬁxyomaﬂtlbﬁﬁymﬁwﬁmm cells

to the nyentann HeiRcg e"iﬁ% 858%(1%9‘8% il %ntﬁ;@éﬁ% ' HARRHIEY initial steps

preferably by the treatment of a preparation of expressing
erytHPEHIAERHSs APG K BB LRIRSESHRSS ém&@é&mn%ﬁtrhmﬁmm ggeptors
with ap@stibgdyl&ccorlliag tolthadnvebiiomily thepresen feydieffeddtor cyRIIA or

cellsgichLas (éﬁotgﬁﬂ)’ém%gf 5&{)}@11(&?}'&*1%?@}&1%&%09;&9{?@&@% on NK

cells ?{ purified e dector cells from buffy coats, like monocytes or NK
(nat fa kﬁlgﬁaégf% ‘Target cells are labeled with 51Cr and subsequently
incubated with the antibodies. The labeled cells are incubated with

effe@t@&@@ﬁ@r&i@%wﬁe&mtﬁmaﬁ@@wm@ fﬂé(ﬁ@@éﬂ?d}fﬁé%téa@it%ﬁr@ﬁhe Fc
include. thel cubati f the tar ete ot e th e ector ce t .
WIthOLﬁ e anti %3115180_?0 v ? 21 Pé’i“?(’%‘m uee %he mni C?qysurface

e cap
step&aFRiBatPRY A@@@%@%ﬁi}waﬁédrwm@@sbﬁW@&h@r B dimgoglobulin
Fey sepeiiaiiycxpidssingcealisheuchasatis: ledombinanty.expesbiog -coated

Fe7RLaRdAL %%'ﬁé@a&&%&eﬂﬁl&%@f 9>s§sgm'ﬁu%gg ¥%Hfgthrocytes and

Preferaply binding tg FCyR on NK 10 cells s measured rece

blndwg‘l’%%ﬁuﬁﬂﬂéﬁ% BEhe édidtBdhythe isesad aiiyrtt We qegresponding
regiomidfcaly.amtibeditwith Fepsckptors!{FoRdadichterecspocidlibéd’gelVan de

Surfamnﬁacqrzﬁorwmmp%ezc ellsukScrasRpiors @@@D?St% 1?94 FcRs are
e both

e T I e
compléibesicarrahieltysd bf wﬁm&%é@@s Vardubroliaér zeliofR engeeson. Fe
(e.g.ruBposiciia)igeatedondtihbiaeccoriaspRandivly 1.V., and Kinet, J.P., Annu. Rev.
Immunol. 9 (1991) 457-492; Capel, P.J, et al., Inmunomethods 4 {1994) 25-34;
de Haas, M., et al., I. Lab. Clin. Med. 126 (1995) 330-341; and Gessner, L.E., et al.,

Ann. Hematol. 76 (1998) 231-248.

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

- FeyRI (CD64) binds monomeric IgG with high affinity and is expressed on
macrophages, monocytes, neutrophils and eosinophils. Modification in IgG of
at least one of E233-G236, P238, D265, N297, A327 and P329 reduce binding
to FeyRIL IgG2 residues at positions 233-236, substituted into IgG1 and 1gG4,
reduced binding to FeyRI by 10°-fold and eliminated the human monocyte
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antibody, via antibody dependent cell mediated cytotoxicity (ADCC). Van

de Winkel, J.G., and Anderson, C.L., J. Leukoc. Biol. 49 (1991) 511-524).
FcRs are defined by their specificity for immunoglobulin isotypes; Fc

receptors for IgG 20 antibodies are referrggl_to as FcyR, for IgE as FcsR,

for IgA as FcaR and so on. Fc receptor binding is described e.g. in

Ravetch, J.V., and Kinet, J.P., Anna. Rev. Immunol. 9 (1991) 457-492,;

Capel, Fedpoasals pnhadoraetiivisd ertobippgseails (derhians WL, ettadl, JEur. J.

Lab. Clipnii@eh1 126 ((1895p889-3¢44and Lessner, J.E., etal.,, Ann,
Hematol. 76 (1998) 231-248. 25 Cross-linking of receptors for the Fc

domain of IgG antibodies (FcyR) triggers a wide variety of effector

functionscipdldion phagpeytesimpastiodydenandentieal eyt aiaxieiand is
and rele\%&%io‘f él;l(ﬂlamsg]c? t%r}}/esrge%lca tO{ngasagv%lé a(f \}{ﬁe uﬂl Q Orgelrrelxortant types
clearance and reBueFatlo‘n 0 antilo08§ proauction. n"humans, thred aas_ses YPes,
of FeyRHs#B& pewd ExaRdbefiseBIonieloars: gomamsyrilcGmadyssinailling (e.g.
monomeriergBagid) highoatfisityn@nddsiekprassedearns mBactophages the killing
monocy, rophi [ ' ificatian in tleast o don
one of B3 A0 P 0560 KB T A9t Al EuFRL fund

FeyRI. 1568 ke SRGEY B E5<HIE 110 3351 28S Sstrtiepinty fgPtttgsems to
reducedibinigimg éclgyRisHyrlios-toich anmg leliminaetited drumndnisoomecydétching
ar. 3, ot 58 ﬂé‘ﬁ%‘gﬁ%ﬁﬁfﬁ*f’ﬁ% e Sy v

SJ. unol. - .

10 wit PREERATIES FVTSHIAS) APt on] B P S VBB s the
can be #ilidedaohelp lenponeess gpesticnrdiRsa enlls FoyRIIBIgECHREAG to its
is foundsepararny Geis-ialveedhikding {6 ¥:cNacroRhREAE, NORACKESmutation

neutrophils) and seems.ahble.t \Y% il C
seems t%P ?/e%s?o e in n?%gﬁc?r})? %gbgég?ggg%%ghg\?\f?gﬁﬁ 270. Q295,
macropﬁfa%f?s%%%?@ﬁ%%ells and eosinophil.s. On B-cells it seems to

function to suppress further immunoglobulin production and isotype
switching 10 to say for example the IgE class. On macrophages, FcyRIIB
acts to iRFIBitIgRAYBoyEEls keEnvatansdithirolsgF el 2o @osinaptilke types.
and mastgrlE Ahes bitard may MNP tRIRIPRIESSHEDELIRLOLUIESE CANS  some
through Jgf RInding,IP 3. RERRIAIS SRR R EEHERURIBINA ARk on
is found e.g%. r lgG mutation _ )
neutrophils. Reduced binding to FeyRIIIA is found e.g. for mutation of at least
one of E233-G236, P238, D265, N297, A327, P329, D270, Q295, A327, S239,

E269, E293, Y296, V303, A327, K338 and D376.

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

The term “Fc receptor” when used herein, refer to activation receptors
characterized by the presence of a cytoplasmatic ITAM sequence associated with
the receptor (sce e.g. Ravetch, J.V., and Bolland, S., Amnu. Rev. Immunol. 19
{2001) 275-290). Such receptors are FeyRI, FeyRIIA and FeyRIIIA. The antibodies
according to the invention preferably show a reduced binding to Fcy receptors,
preferably to FeyllIA. Preferably the term “no binding of FeyR™ means that in an
antibody concentration of 10pg/ml the binding of an antibody according to the
invention to NK cells 1s 10% or less of the binding found for antibody LC.001.
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of at least one of E233-G236, P238, D265, N297, A327, P329, D270,

Q295, 15 A327, R292 and K414. - FcyRIIlI (CD16) binds 1gG with medium

to low affinity and exists as two types. FcyRIIIA is found on NK cells,
macrophages, eosinophils and some mopacytes and T cells and

mediates ADCC. FcyRI1IB is highly expressed on neutrophils. Reduced
binding to FcyRIIIA is found e.g. for mutation of at least 20 one of

E233VEk3b (PR 98268 NE I RABRTAIIR3 20 DRIIE; §20bs1AI3L7 s182B8s5¢s show
E26Q 69 DindkR6, V}{%%v@@@?o@S,S ang5r376. Niapping OAQHQS{#HQE}@ of Fec
sites on human |g C rec S ve ioped.mutation, sifes

e S bR g M Eey At By DRt (Btoo 285
in SHierde7. il ar 98GR 26¢ddo ) 5504 B6iWes 5viTieh teipnidecif altered also
receiQicoMein biseithhersinsldefer 10, agtivatinreecepteis. orarapbenyed dy.6604;
the pr. e of a GyiQp! i quencGe assqciated with . the )
O‘}sﬁfg” A e A g 86
(2002Y27 -@‘e?o%%%;ueﬂdré*’é’e&o}%f’@ﬁcypﬁ’ﬁeﬁf‘dﬁbéw%ﬁalWRmorﬁm to the
antihodies oacebriditig tmthg@ﬁvembiﬂaspremhlgwhﬁW@i@ﬁdBE@@BbﬁgdmgPSSB1
t.?c E%}ﬂg%?em@@%ﬁﬁfeﬁﬂp %{%905&9/ Igé%opc{ﬁfg E[%b%et]{m/mﬁéer%i?] inég‘%%bclass
of FcyR" means thatin an_anti ncentration 0 _ g

o B G BT G b R EBIRE 0 IBLEtiprdre 52287
bindind-f5hidafet S2RbEY. tdiedl. -20- While 9G4 shows reduced FCcR
binding, antibodies of other IgG subclasses show strong binding.

Howeyver Pro238,.Asp2 270, Asn297.(loss of Ee carbohydrate), ..

ProsDt s B AEANh N ETRAE O SAG is GRgnar i Ancibody 1o
G1nBumapsi4aL apg Bidkasearssrysibamaic B rsvids i BitdrepsalsoSveden).
redueer FoRhbineingrtShield HiRilng @b @M BidlaChiemb 4616200k in an ELISA

oy b (19SS S0l BRI 1S Aoy in
anti%'a@%mn@rt&l Echidhilenh aribedoriigboiadbhakoeaniphsaspressing

mutdbigdPVA236, GLPSS331 and/or L234A/L235A. An antibody
according to the invention of IgG4 subclass 10 comprises preferably

T T e
meammh@@inbﬁhgtgfml%lm‘pbgdy&gsonance (SPR). The affinity of the binding is
defined by the terms ka (rate constant for the association of the antibody to the
antigen), kd (rate constant for the dissociation), and Kp (kd/ka). The antibodies
according to the invention show a Kp, of 10™ or less, preferably of about 107 to
10™ M (see examples). Accordingly, the present invention refers to an antibody as
decribed above, wherein the antibody bind to OX40L with a K, value of less than

10" M in a BlAcore assay, preferably wherein the Kp range is
10710 107 M.

In the OX40L-specific binding ELISA, OX40L is coated onto microtiter plates and
the binding of the antibody to OX40L is detected with a HRP-conjugated anti-
human IgG and the usual steps of an ELISA. The ECsy values in this assay are
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,
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human OX40L in a BIAcore assay (Pharmacia Biosensor AB, Uppsala,
Sweden). For further confirmation, binding to OX40L can also be

determined in an ELISA 15 in which purified OX40L is coated to microtiter
plates, or in a FACS- assay in which diregt or indirect labeled antibody is
bound to K562 cells expressing OX40L. In the BIAcore assay the

antibody is bound. to a surface and binding of OX40L is measured by
SurfacecPiasnhortRgstratbe4BPRYXPNE affinineofthetbintinghy 2@ibiting the

def|M4@1mg@ém§égﬁ((@4§S§g&%nt for the association of the antibody
to the antigen), kd (rate constant for the dissociation), and KD (kd/ka). The

antibodies according to the invention show a KD of 10-8 or less,
preféiéblydfanéts 10, thy 1090t (é@éeéﬁamdt@siﬁiladﬁa?@?ﬁ@@m interaction
presgiatdmegition refers to an antibody as decribed above, wherein the
antibody bind to OX40L with a KD value of less than 25 10.8 M in a

BlIAcore assay, preferably wherein the KD range is 10 12 to 10-9 M. In
the x40t Bt Bmasg BerenbrsubLiRtgatay Bhidoskins ks iplgtaeion of
and the Winding atdhenamntibdthedoDXHDL vistHetdatdd @RA@ by the antibody at a

HRP-conkgpieh AT TR IASANS 3 SRR AL AR EPOTRE with an
EC50 ValTSri% [%IPIS as y are ffp’a]% %iﬁ’& in the range bétween 3 nM

and 8 nM % X40 to OX40L" as used

herelin ref@!rﬁlﬁ)lmEItmddvﬁbSd)bm antibddyate serbetirbthekime deninteraction of
invention ;&@udm%%@mqm% s&klﬁﬁﬁbg)xvg%&w&g e, Q%P&db@éé@emw His)
interactio therehy inhibiting t induc ran uc on

The antlbo %(53 0 f{, %xreasea‘ﬁtai#\?%n for ANAID %]6&29518%%( érgi:élrﬁé?c o% an 1650
preferably/&lipat the Tangero!| Ié@éﬂshb@vﬁl%y an ELISA assay by blocking

the mtpra@ﬂqﬂwtemﬂaﬂ%a@cthmma@lI@@%@M@éawith\Sﬁiblkbl@l@afﬂi@w blocks

the antubo% yata ggg% Ung opeenli “Qﬁ’)fzfo‘?;M&ﬁ%% OXAOL) in 2

biotinylated OX40L, wit ue in
the in V|tr6989%‘PT§Wn°l§)2§1l§|aﬁ?} &/5082Rls By HISARING ithisielactbiabe in the
10 immohitized DX4QWithisoluble OX40L (10 nM, preferably as

hOX4QL-Hi| )m?ﬂﬁa@%%%%%&M%Qé’a?o&c%ﬂ{{a{'QHeOELQn%§dy199>cks the
M with angl% signal transduction induced by K562_OX40L, into 3x10* HeLa-cells
expressing OX40 per sample, which results in a blocking of NFxB activation
with an IC50 value in the range of 1 — 5 nM,
v) by a T-cell activation assay, in which the antibody blocks OX40L induced
T-cell activation by K562_OX40L at a concentration of 1.5x10° cells/sample
and a PHA concentration of 0.75 pg/mi with an IC50 value in the range of 1
nM to 10 nM, and/or
vi) by a T-cell activation assay, in which the antibody blocks OX40L induced
T cell activation by activated B cells or dendritic cells (Tetanus assay) at an
antibody conceniration of 10 pg/ml, inhibition of 40% - 60% was obtained.

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 m the range of 1 nM — 4 oM 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 OX401 induced signal transduction.
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value in the range of 1 nM - 10 nM, iii) on the cellular level shown by a
FACS-assay in which the antibody blocks the interaction of K562 cells
expressing OX40L (K562_0X40L) in a 15 concentration of 2x105

cells/sample with OX40 with an IC50 valye in the range of 4 - 20 nM, iv)

by an 0X40-signal transduction assay in which the antibody blocks the

OX40 signal transduction induced by K562-OX40L, into 3x104 HeLa-cells
exprégsiy st 4ogern ehntipie awhidibedsuits inding sekirgiof wErB does not show

activatipBci? withiiag o50walygdntaeaBage bl moaMnddn¥@oh -§eK00 nM of
acti\ﬁ@n say, ich the antibody blocks OX40L induced T-cell
VEbr By Ra63

activation by 40L at a concentration of 1.5xI05 cells/sample and
a PHA concentration of 0.75 g/ml with an IC50 value in the range of 1 nM
to 1Qtridfuathdtgyr2fvidbyhat hrcaliioivaiin@seaye thovackhthe anstadyeast 30

lockaOaainiined st RAt¥aHUBRYACIRTRTLR Cols gy dendrti

cells (Tet%nus assa;% at an antibody conigentrat{?on 0 lﬁ%@%'inhibition

of 40% - 60% was obtained. Antibodies showing in an ELISA assay

inhidition byuheckipgfthreihtabaction ah@oidymatitizideOX40havithvention in a

solublp @riftfigh & CPRUINGHRONS BB AERROH S B AR OME AEAGR si0n on
valulegq?J Eﬁr:%@ge of I nM - 4 nM are preferred. Accordingly, a further
ed

preferred e iment of the present invention refer to an antibody,
characterized in that said antibody, thereby inhibiting the OX40 / OX40L

interactioruraing therekydniibitingHhie, Qx4 akinguice dhsignalranadustioNion are

22 . ltis further.preferred, that an antibod to the inventi
—ehara%tﬁ:rlze 18 &ﬁ.ige%i%caﬁ%?g ‘?ﬁ&raii}[:{%

— %088 rdziln c 1hafion m%@ endent]
does not show unspecitic aan 4?6?_ uptfo a p Y

concEHF T BR SR ORNIRE RA ITDWOPRDY is further preferred,
that an antibody according to the invention show at least 30 5 fold lower

bind;l:ﬂg 1o RokSG QEA0L LOMRAER 10 HMANRLAARk Ho'P BUAASE by amino acid
n At

preferred, that an antibody accaording to the invention in a_concentration

of 10 g/mPEF AR HHtde HowHrdgNdtidR BFEyX 4dRiBxEeRiBHenampatibody
cells. In alfarhEr grbfed b BRDIDINENT; the antibodies of the present

inveRtion 8@ light chain variable domain of antibody LC.005 defined by amino acid
sequence SEQ ID NO:3 and the heavy chain variable domain of the antibody
LC.005 defined by SEQ ID NO:4;

¢y  the light chain variable domain of antibody LC.010 defined by amino acid
sequence SEQ ID NO:5 and the heavy chain variable domain of the antibody
LC.010 defined by SEQ ID NO:6;

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

¢}  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;

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

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

h)  the light chain variable domain defined by amino acid sequence SEQ ID
NO:18 and the heavy chain variable domain defined by SEQ ID NO:19;
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10 characterized in that they comprise a variable domain combination
independently selected from the group consisting of combinations a) the

light chain variable domain of antibody LC.001 defined by amino acid
sequence SEQ ID NO:1 and the heavy chain variable domain of antibody
LC.001 defined by SEQ ID NO:2; 15 b) the light chain variable domain of
antibody LC.005 defined by amino acid sequence SEQ ID NO:3 and the
heavy chalire Jafabieadowvainbdé thensaitibbdinddCh@Obrdadineddbye GlgetDSEQ ID

NO:4; c) the lightshal %&ﬁéﬁ@ﬁﬁ@%ﬁ@&&ﬁgﬁp@ﬁh&%ﬂm%{m

amino acid sequence SEQ ID NO:5 and the heavy chain’variable domain
of the antibody 20 LC.010 defined by SEQ ID NO:6; d) the light chain
varidhle dortiein pe&ntisbdywbaloeentetivednpedninebdit segranheevention are

SEQIR-NEizanshthgharyYehainalisbigdemaimbafi RAGY selected from
LC.Q{%Q defined b¥‘§E% D NO:8; e) the light chain variable domain of
' |

antlbodgrﬁgﬁfasdseﬂﬁ%e by amino acid 25 sequence SEQ ID NO:9 and
the heavy chain variable domain of the antibody LC.01.9 defined by SEQ

ID NK:10iH} thelighighashaiadabiedomaiguehantbody bGi033 defined by

amino aci n ﬁggg [ O: e ' :
variggle d%ﬁ”lsgl% fth% anti é%ﬂl L%éo&éé)@é%%g#ﬁ%ggébﬁgqg%g u fme or
the light RS m}&%w@ﬁ%@%ﬁ%% ngacifseduentd-Brg3
ID NO:| ahelihevkhéawynalramMH) tariiiié domainSdEinbBdNgy: SEQ ID
e B efined by
sequence St ;.

SEQ ID NW?%%{S-%%%%% cﬂﬂuﬁ?ﬁﬁ%ﬁgﬁﬁ 5d by amino

acid ®equiedée BRONHINN g raindlthlechimaVi @HEI NI doftain

defingd bynsRED MNExZA: thadurifiaaiefesed embrsingent the 62, 63, 64, 66,

antibodie%yfo the present invention are 5 characterized in that they
comprise a constant region independently selected from the group
consisting of k) the light / kappa chain defined by sequence SEQ ID
NO: Firthptheleeawd/ gaenrmid chaibiahthed gV dadlyperShQ IRiNESd? domain

with QNG ation a) — 1) together with a gamma chain 1), m), n) or p) and preferably
with a kappa chain k) or o). Especially preferred are antibodies comprising the
variable chains of antibody LC.001, LC.005, LC.010, LC.019, 1.C.029, 1.C.033,
LC.059, LC.060 or LC.063 each with kappa chain defined by sequence SEQ ID
NO:13 or the light constant chain included in SEQ ID NO:61, 65 or 69 and the
heavy / gamma chain of the IgGl isotype SEQ ID NO:14 with the mutations
L234A and L235A or the heavy constant chain included in SEQ ID NO:59, 63 or
67, 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 heavy constant chain included in
SEQ ID NO:59, 63 or 67 and the heavy / gamma chain of the IgG4 isotype SEQ 1D
NO:15 or the heavy constant chain included in SEQ ID NO:60, 64 or 68, all three
without S228P mutation; antibodies comprising the variable chains of antibody
LC.001, LC.005, LC.010, LC.019, LC.029, LC.033, LC.059, LC.060 or LC.063
each with kappa chain defined by sequence SEQ ID NO:13 or the light constant
chain included in SEQ 1D NO:61, 65 or 69 and the heavy / gamma chain of the
Ig(G4 isotype SEQ ID NO:15 with the mutation S228P or or the heavy constant
chain included in SEQ 1D NO:60, 64 or 68.
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more mutations selected from L234A and L235A, PVA236 or GLPSS331;

10 m) the heavy / gamma chain of the 1gG4 isotype SEQ ID NO:15; n) the
heavy / gamma chain of the 1gG4 isotype SEQ ID NO:15 with the

mutation S228P or mutations S228P and,4235E. o) the light constant

chain included in SEQ ID NO:61, 65 or 69 p) the heavy constant chain

included in SEQ ID NO:58, 59, 60, 62, 63, 64, 66, 15 67 or 68. Further
preféireldrabéyvaltizomipipations ahpash thariatie drtibodyigdmaDR of amino acid

cor?@@,g%&@ 9?3 l@&@*ﬁ#ﬂﬂ%@&%@%ﬁaﬁ%&%l@?ﬂﬁ r :8N% NO:2, 17 or
prergra WI ac eclally prererre es
o T e S A0, DTS Ol LAl & and he
LC.GravY chargarsideS DR HBEBQAID. 080 b? LC.063 each with kappa

chain defined by sequence SEQ ID NO:13 or the light constant chain

included i |n 0;61, 65 r69 and the he chain fthe

noEp S RS2 e BTG AR R0 B reca
heawtts&%taﬁpéwﬁth@aBa@anrﬁéEGSﬁjNéﬂs@la%@hbf@mramare@ast one
comprigingthenvarisible chaing ofabiihioly loG.00RdneA05:td@ 04 @nd/or loss of

LC.G% Winfi. b&ﬂ%&%’é%aﬁ%@%ﬂ%@g% ERCD %@Q@HQ}% the amino

chain defined by se uence S % 3 or the heavy constant ¢
TSRS 1M SN o8 G o KOy | oA s G e SEQ 1D
IgGAigotypeitB EQWDhdOnIBatiothB2388vy constant chain included in SEQ

ID NO 60, 64 or 68, all three 30 without S228P mutation; antibodies

com le chains of antibady LC.001, LC , L

o GRS o T it 1 LRGP LS OB TARR T AP 12011
chaifPYeHRad: b{rE&GSEA ée@E@q@de) g &%é’hghhfb\ﬁstéﬁpiﬂ%aldﬁlta (G236,
includezlyin; SEQUE NEX 64), 5189 @nd4thelneaw)/ gamprs chalknoR the 235E)
IgG%ﬁ% é/gg ?Egzé@ NO:15 with the mutation S228P or or the heavy

constant ain in luded in SEQ ID NO:60, 64 or 68. 24 Preferably,

the antibodies comprise the light chain variable CDR of amino acid
sequértediShe) dBINGE andteheaw thaid . oatiable G of $eQdntion was

NO ae s@édzglﬁﬁetlh?hégm @Wa}fl@ﬁﬂg &P Iﬁxé)fﬁfgllﬂgtﬁ%q %@%@ﬁﬁgn of the
NO: 18 and the heav ch n variable CER of SEQ

e TSl A1 TERSORS S B (R e DGR ot By Deutsche
hum3ngBug von Mikroorganismen und Zellkulturen GmbH (DSMZ), Germany on

27. July 2004 under Deposition No. DSM ACC 2672.

Hybridoma cell lines hu-Mab<hOX40L>1C.005 (DSM ACC 2685), hu-
Mab<hOX40L>LC.010 (DSM ACC 2686), hu-Mab<hOX40L>1.C.019, hu-
Mab<hOX40L>LC.029 (DSM ACC 2688) and hu-Mab<hOX401L>1.C.033 (DSM
ACC 2689) according to the invention were deposited, under the Budapest Treaty
on the international recognition of the deposit of microorganisms for the purposes
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 Fey receptor.
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subclass or of another human subclass (preferably IgGi) comprising at

least one amino acid mutation causing non-binding to complement factor

C 1 g and/or loss of FCR binding. Such preferred variant antibodies

comprise for example the amino acid s_e%%gnce SEQ ID NO: 14 with the
mutations L234A and L235A or SEQ ID NO: 15 with or without

mutation S228P. Preferred antibodies according to the invention are
antidodiber gefifeaddsni@odn MY AF 2861 RISH 33 iasi sedcifigd IyMBL33Rbodies

L234M:iLi233A d6ltey 2436 PG A3 B ﬁ%l@xlﬂ)‘é'\é% % Whlch also
L235A) and 1gG4v] (96528P 1235E§ and 1gG4x (S228P). 1

cell TR RENRLREXABL L OG0 T G b S thenrRrstiae hybf‘doma cell

depdsitsdiconsitadthexBudapest Treaty on the international recognition of
the deposit of microorganisms for the purposes of patent procedure, with

Deutsche . Sammjlung von anismen and Z Gmb .

(DSK%Z?U ermarzbc'g%n N’tujﬁt/li] o’gXe“ﬁ*é?& Dehbaitian N‘EJ [@WA getion of an
2679112@@%&@%&?@%%@@%%@&1@%@@9@@% fecor Clg and/or
2685)u1|ﬁun MabrebepAliinakLoOd R (DSMAUe 28fifthce of a nucleic acid encoding

hOX4 88)
and %mﬁ%&%ﬁ QL%T(B%OdegﬁmE(EO 825%59% gé?’o%’ﬁﬁgl Alce 0%?683 than 10°
inve orﬁN Esbdnetictingdrarass thapseidrieedifich %ﬁ@hﬁfﬂéfrrﬁa{%nwt bind
recogmmdﬂrmérth ¢adepoSitgphndicnobrganising fiexthepuip0Sesc2Bspfspatanbdified

pProcegyrg, Wi ReyiEehe SRRMMA%YOMM Z&R‘BQVQQH{ RO QPQald antibody are
Zelikulturen GmbH ( DSMzg Germany on 0Z2-September 200

antidBEE AN ABIE TR é%d%?&rf)ﬁné@lgrge&afeﬁeﬂ%%dmr&%ﬁrmc or
the wwkention hol eghediakpuskilipastémesneadiasecdubstancesfod them the host

genesationké saptibegies according to the invention not binding
complement factor Clg and/or 30 not binding to human Fey receptor. -25-

Further preferred embodiments of the invention are isolated anti-OX40L
antibddfsghgihferborieneatoNate dnvepin tdstife BaedORatheepitgpetion of an

whichngilsedynaeoadienabanti b@@&ﬁﬁd;&@p&nld&é) &@n%ﬁ&@e@?@a@i&@?@drﬁyor not
the hyhrgh r‘[‘@kﬁﬁ%am%ﬁ{ ‘?8:9% &9911%&@% rtq ba%?‘o %{ able from

invention IS a met I’OdUCtIOI'l an ant agalns
whichPhstidirehlirsarisconfiéidnt fakesy orl €. change or mutation of
the Fe part (e.g. from IgG1 to IgG4 and/or IgGl/IgG4 mutation) preferably defined

as [gGlvl (PVA-236; GLPSS331 as specified by E233P; 1234V, L235A; delia
(G236; A327G; A330S; P331S), TgGlv2 (L234A L235A) and IgGdvl (S228P;
L235E) and 1gG4x (S228P).

In a further preferred embodiment, these antibodies also comprise antibody
fragments selected from the group consisting of Fab, F(ab’); and single-chain
fragments.

A Mvarlant" anti-OX40L 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
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human Fay receptor characterized in that the sequence of a nucleic acid
encoding the heavy chain of an antibody binding to OX40L with a KD

value of less than 10"8 M is modified in such a manner that said modified
antibody does not bind 10 complement fagtor Clg and/or human Fey

receptor on NK cells, said modified nucléic acid and the nucleic acid

encoding the light chain of said antibody are inserted into an expression
vectorgsaigl vEdiorpsrinsesteibida @hokanyidtic the emkatiotidlhbdsteelh teino acid

encagdg Q&@t%%§mrQ§§§dWﬂ r%ﬁﬂy@rﬂ({r%@lﬁ@ﬁcgoﬁelﬁ%g&%e the parent

supernant. 15 A fu mbodiment of the invention is a method for .
oSN AR B LRI e FVEAGE RETOBIRET o a east 5%,
compheimart faetorablly anerer 436. binding to human Fey receptor
characterized in that an antibody obtainable from one of said cell lines is

modifi Iass SW|tch|n i cha arg&on of the F-c parg%e.((lqlj ¢
from'lg Pgl(ggl Andior T %Iﬁlg% nuta |on p a%’lly HREl Joggeaience o
|gG|W(W%@%l@@g@33lch@@§éeﬁqédlb§t@2@3m thogagun easustigalel SEQ
G236 AS2EG2 A30mdRIZAS arttibtl? (L34 Miahi? IDAN afdel@&dd¥lom the group
(522&)%51&%%5@ agg@%ﬂ&(@?%’)g% Q?E%rté{g{ié’er&fe;{erﬁfo%ﬁx‘b"d'mx‘?@cﬁem acid

these antjbodies also comprise antibody fragments se

groufEBHSIS Y SFiBabamian o id Meeire- cRediy e raighislsiceid in that one
"variamiharsi® X46lodifitidoly heefers thieraf®a herelnaaiammaetids e whichfied in

dlﬁgﬁem PHAR a@%f;qqi@acsﬁfgén%ﬁ%ﬁéﬁ&/}g&ﬁ%ﬂhﬁ%%@o m 13
aci se uenc

e e e o o S S o SR it
prefeireidl eMBadiméiat, the Boinardeids compridésdne bghhoeimfInB acichressing
subsgindtigngiiscouHRr aﬂﬁ%cgaatagah&hy@riﬁ% r@ﬁﬂ% girﬁ%%ﬁ"@r%%asurmg
antlbopgﬂlereferabl in hc%1 (an§t %&’E@t Eorﬁa aji‘r; t Y@.ﬁlg{!‘l %% %lecung

comprise a]f Feasfm rom about one (0] ab n an pref

from%ﬁb@toﬁ/@efb%guﬂ%@@ it tondsin P Binois odfimpfdesphan 10° M.

regidhsfofdbie paienicaifibathnQrdicatiynihevasaniiod a6 b amino
acid sequence having at least 90% amino acid sequence identity with the
parent antibody constant and/or variable domain sequences, more

prefaf&Bh/ At 1l B8HEY aldlin sstisitdralhy atiiricoot, defined herein as the

percentage of amino acid residues in the candidate sequence that are identical with
the parent antibody residues, after aligning the sequences and introducing gaps, if
necessary, to achieve the maximum percent sequence identity. None of N-terminal,
C-terminal, or internal extensions, deletions, or insertions into the antibody
sequence shall be construed as affecting sequence identity or homology. The
variant retains the ability to bind human OX40L and preferably has properties,
which are superior to those of the parent antibody. For example, the variant may
have reduced side effects during treatment of rheumatoid arthritis and asthma as
the OX40L is not only transiently expressed on B-cells, Dendritic cells and
macrophages, but also on endothelial cells (Kotani, A., et al., Immunol. Lett. 84
(2002) 1-7), airway smooth muscle cells (= ASM) (Burgess, I.K., I. Allergy Clin.
Immunol 113 (2004) 683-689) and microglial cells (Weinberg, A.D., et al., I
Immunol. 162 (1999) 1818-1826). Binding of the antibodies against OX40L to
endothelial cells, ASM and Microghal 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 microglia.
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5 The invention comprises a method of modifying the initial amino acid
sequence of an parent antibody heavy chain CDR selected from the

group consisting of SEQ ID NOs: 21-38 and/or an antibody light chain

CDR selected from the group consistingé)f SEQ ID NOs: 39-57,

characterized in providing a nucleic acid ‘eéncoding said initial amino acid
sequence, modifying said nucleic acid in that one 10 amino acid is

modifikeel 'paheaVyafiaidyGeRin k- 3rmiiddcidsaraisadsifieddminead sequence
chai : ' | ified j Y ' -

o b s B e e o0 b juman

i igHETRRTRCISR N #itfof 1 PICaAind A eI FHEhALY fPligRREAggon(s). For
CDR3aexpresbinpprsaicimibdifiech@DIR arhinoaaciddsegbemea imdbody, preferably
antngq%D@m re, measuring 15 whether said antibody binds to OX40L

with a KD of less than 10"8 M and selecting said modified CDR if the

antibody binds to OX40L with a KD of less than 10-8 M. Preferably such
modificatiiibediet oreeidiaty sbgunestinodifidatons: ldblitignosuch antibodies
homﬁmgygwitfhdmw% tB@;_ﬁ@g@ee_n@%@fﬁgﬁagﬂ‘,h%wbaﬁd@eﬁnd amino acid
percentage. of amino acid residues in the can te seguence that are .
identglcé:]%\lf%vﬁﬁ Ebo ﬁe‘"‘%&?&%ﬁt_é’}% |ggdg?eéll(gueag:}eﬁte?ralfb%%g% %ﬁegbove"mentmned
seqUBRELSEISHtAS dheingtPesy, icheciagds) e aryralienndptifitaions can be
percéarntebgadnde identnrdNeobmiiNdckminal, iG-t@mmal, aidRtermnalite-directed

extensignsdeletions, obigsHions dgto m%u@%q_v i%ﬁé%ﬁ%‘?i\?@a'hﬁ%o acid

constryed as affecting sequence identity or hgmology. The variant retains

the abi wwlsﬂ%dlﬁﬁpm%ﬁq%%bwhﬁib ABIYhASHrEspishiRdS 28nkkech with an
are supeondtd throsbiofthengarentalati badty chaineXamibles tifeavairianteitasesidues
havenreeahicadhside gffectisdiring treptmentmeiaheymatald arthdlisandics include

asthma.as the OX tO iS. not éanl transg’er;tly eé%resse.d on Sr-.cel S, e
Dendfitic t&fis ant haliSpHales: Bl st N SR S B EAnRoAdic side
et alSharfiutsol: L espadc (2002) dupymadraid smootirraedcholeellside ABNDS (e.g.
s ek i 0 oA 00450 o i
181&%8%%%?Bi%gugnggoﬁ?%é,gﬁt%’od?zéﬁég%iné’?‘%%o VS GRS KaisProtine:
ASNMPEREY MleriRfTiameahio Bl ke Selt1Rravthadnsitdie ditinsf (efdothepaine, valine,
cellsiseﬁliﬂtiin@)i mpasmqkaaﬂ'eak'ﬁ@eclqdiﬁ@m gellsresul] ngi&nj.tﬂdﬂgni_ne, tryptophan,
desticfionepl MigLoglial SellRreuiing NidPDAgeS REANR QUM Afman ant-
The "par tit angbé)dy herelnnl% or‘ga, which is encoded by an amino acid

Sequ(é)gé@ antibody tan be pretferably replaced with another amino acid residue from

the same side chain family.

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

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

expression vector, said vector is inserted in a prokaryotic or eukariotic host cell,
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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 5 of IgGl typg, The antibodies according to

the invention include, in addition, such antibodies having "conservative
sequence modifications”, nucleotide and amino acid sequence
modifitationgssavhicisdehenhdtfechodidlies thetaliovesmehtioned said antibody and

char&g@r&%sg{ggﬁt%@?qﬂx@gﬁgrgmgg the invention. Modifications

can be 10 intfoduced by standard techniques known in the art, such as
site-directed mutagenesis and PCR-mediated mutagenesis. Conservative
amindraciol slvstititites tehdsones mattinidh ftive thenprodacidore siflu@ isntibody
replageshaiith antRMIRCARE Kedidugpaving 2 similar alde chalenaoigSorigin,
of arpin(ﬁlﬁggﬁg(}?&i)du%ssigaﬁiln% sngll)afr |ge calgalns hav§ beeréldefl%?d n e
the aft. TRESS tammies Ineltde 15 aiAb HHGS WK H & ARk ! thi %?lés.bf},uc “e
lysinkidigitiigechisariay, adighe dhain ehainsreaighraspartitbasiy aghomshnig to the
acidjnunsharged polrtsideSRaNs: (@G lysinaiRSRARRGITECIIUIARAIBEI parent
e ECARIBEDAARING BRIl INPIORNAN PADRYRA HISLRADR not bind
(e.g., alanine, valine, leucine, isoleucine, proﬁlne, pheny a]Ianlng,

metISRMEP B R Hcht AMAQ RS RecER§Y: thicamrresipglipmdd dpst and second
isoleubinejeancnacosnatiatsidie ehainsifelgatyrasinBgiphamyialaningoduced and ¢)

tryPtRRbAG DS B S RIS daiPpeRsantial amipg acid residue

in a human anti- OX40L antibody can be preferably replaced with another
amino acid residue from the same side chain family. Amino acid
substbstizascoaminperfelsnedrbyr e agekess vasetagon anoidgdan 2atibody

modgling @kdasetinal e RISEHIIMY Ve8! abniAlME B3%(AF8L acids and the
.323-327 and guEgSn[,c%_%tr?ﬁiProc. Natl..Acad. S%:I. USA 86 (198
ur

9
1005815634 [Ae invention ‘%ee}l%%ir)ﬁ%(iseeslgvr%%f%& HERHE 5 ‘Qmeth(’d for
prodUietisaRar &iPasisbagnt tesist wvppdsin gt irinsdho snvs wpading host cells

nucleiglacichedicRaingitheleay, eieiis of aniantihpdypindiagiesQxdQecovering
with @ : t is madified 30 in such nner that ..
M R e D

Fey FEREDtEPYR NRIcAIS Skt mbiinigerAriPALRIdisHcRPaAdia 8eBBtgryotic or
nucleikagictiedcsding the lightvehaip i Saidsarpbddyirare dmsertéid into an
expression vector, said vector is inserted in a prokaryotic or eukariotic
hOStISinléfnostic and therapeutic uses for the antibody are contemplaied. In one
diagnostic application, the invention provides a method for determining the
presence of the OX40L protein comprising exposing a sample suspected of
containing OX40L to the anti-OX40L antibody and determining binding of the
antibody to the sample. The OX40L protein may be inserted into the cell membran
of OX40L-expressing cells by its transmembrane domain or may occur as soluble
extracellular domain in body fluids released by mechanisms like shedding or
proteolytic release. For this use, the invention provides a kit comprising the
antibody and instructions for using the antibody to detect the OX40L protein.

The antibodies of the present invention are useful for prevention and/or treatment
of inflammatory diseases in a mammal, preferably a patient suspected of having or
suffering of such a discase. Such diseases include allergic reactions such as
asthma. Other applications are the treatment of autoimmune diseases including
rheumatoid arthritis.
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-28- 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 dg jved from human origin, 5 said
method comprising the steps of a) transformlng a host cell with a first

nucleic acid sequence encoding a light chain of a parent human antibody
accdigingventhen fovéetiproaiitaaseetnd B Arssagenceamncodinteting from the

heayy shaiR-afisaid RAFER WA AHHBRAN DA MG FSRREE Snd theumatoid

mOdIfIEd in that said Fc part doés not bind complement factor Clq and/ or
Fc r8t8ptSt; b) expressing said first and second 10 DNA sequence so that
said antibody heavy and light chains are produced and c) recovering said

antilpaghHeR M@éﬂﬁ%@ﬂk@T%bﬁ@'&ﬁ%@%@%ﬂ%@%ﬁ%ﬁﬁmm of

comprises_nucleic molecules %dmg an atntlbo enélone
V(ﬁ? epuszs en a 1 patients not a d]éiaielar (hontrolied
abov correspon ing vectors comprising these nucleic aci t

corr%ﬁbn&h@%s@@@??@@ﬁé@e v@b@or@i’ﬂ% invemtiaoandeplpiisseadylts and
methadolderehbs thieprepasatorags th@daﬂlmw@m'ﬁonﬂ@dléqlﬂgtaw%ﬂ@dh@i severe

congsRangina bt oals uIAeL e TRradRL Al NSRRI ey once

anti Ody molecules and recover ng said antibo from's CU lture, e g

by eXpreisidgne RtfeidaiB RIBREB AT Be PrACKH N AlRcATch AR xpdarbations.
encéiting achighvohaininladeropealyoticver eakdyotietiashcelmptbms, nocturnal

recoygsingSaid %Mm%&dqﬁmr@ﬁ@%g&% 20 Hi2gRRStIG AN LNGEBPEWIC peta-2
uses for the antlbo%y %{contemplated %J:e diagnostic application; the

inveRRSH IS A EHSHAS PHERTHIA IS thE By ’% EE OF TRE" G XANES:

protein comprising exposing a sample suspected of containing OX40L to

the @ﬂﬂ%%ﬂt@éra@m@ﬁ%@ﬂg determiningibiding RLtheiRntbody tonth&iion for
a zf%le heS (Pgirmoql‘] otel My De nserted Intg. the cell me e”fﬁ{?ﬂl%%s EDlsease
expressin Ce” ransmem rane omain or may occur as

so|uM@d@“§th§cé|rmaR%mmDﬁeﬁf9 fierick eeatipanty et Bnisitis tikderate to
sheddmge@arctpr@taeiyﬂ@t@ei@a&eﬂﬁotttmﬁluﬁmdhﬁnm@@al an pravigesaiKihjection

compyis r thes qnilhady, %ﬂ %@HM%E&?@%% il #Q[ ea@t@egms%ed%ﬁ& one or

the OX40L protein. The antibodies of the p vention are usefu

prevné‘ﬁfﬁ) %r?&ﬂl?@ﬁt%w%flﬁﬁ}aﬁﬁrﬁ%ﬁa?y%@@aﬁgg%ﬁ%@ HdRRRas and the
preferhibifianpatie ptegrspected Dfshaningbrdsuffecing: ofidulchpatdissaseth active

SuchidigRaces RelHAS PergirisRantigRsuss) Bfprovement in signs and symptoms
measured by ACR criteria (ACR20 >60%, ACRS50> 35%, ACR70 > 15%; index
from the American College of Rheumatology; www.rheumatology.com).

A further embodiment of the invention is the use of the antibodies according to the

invention for the manufacture of medicaments for the treatment of these diseases.

The invention relates also 1o the use of the antibodies as defined above for the
manufacture of a pharmaceutical composition and comprises a pharmaceutical
composition containing an antibody according to the invention with a
pharmaceutically effective amount, optionally together with a buffer and/or an

adjuvant useful for the formulation of antibodies for pharmaceutical purposes.

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 kit.
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asthma. Other applications are the treatment of autoimmune diseases
including rheumatoid arthritis. -29- The invention further provides a

method for treating a mammal suffering from the above mentioned
inflammatory disorders, especially from_agthma and rheumatoid arthritis.
Preferably the antibodies of the present invention can be used for the
treatment of 5 severe persistent asthma in patients whose symptoms are

not ddiequstaigicoatraitdthgrithinhaledtoortico sterferdblyThedatdrity recombinant
popuiatign MH%?&%@?@Q%@FW%Q]@%M%&% %&edﬁ@go?llf}ﬁrs)e protein

with inadequ ately controlled se ere erSIsten¥ asth e antibo

D TTET S AT COE G SR B ey 1R R oD of the
endgaiftodil belyirentich F}}lde@?’é@ée minideas exdeetbphionsice0tioateracceptable

endpaiivs MQH@;&S%&Wr@@MHﬂ%@@B@@@V&E@@Eﬂ% NO#WEAReavy chains or

awa renmgnstsq al@ép fal}ge 1e£re]1 g ro{%)rpe\slsls%tg aas L (}?alfgr%eestgggafd methods.
beta- agonls use, steroi UCtIOI’] or tapering ana errec

hypdrsRssEpileRedermad #ﬁ}rﬂi&ﬁf@?@?é@ré%@@é@h@r SntrgemEs host cells like
accartiog:tiishisl fivesitio S #ar) maROMERGHA afelts COMBinAlOR i or E.coli cells,

meﬂaﬂzf@a@sﬁt%o@yh%QM@&%&%@%@%@&? Ng%%%ﬁg AUERNGUTRR)

Drugs) for the treatment of adults with mod to severe active
rheumatoid arthritis. It will be administered as subcutaneous injection
everye2 enldinest ksoduatilb beothrviticdike rapy bl hatiemtswihie lstve tdildd art and

one Qs HBLE, E?MA&QﬁEEr@mngléw%ft%@egp%igﬁﬂae@g@%anﬁmtem Expr.

AL T LA SR BB B R ) 271-282:
improvefvent il gignblahd 8ipteptonls HesstPed By IWOR criverae(AGRR2Q et al.,

>60%r AGREGHIEUMACRYQ 9985800igdex from the American College of
Rheumatology; www.rhemmatology.com). A further embodiment of the

invention is the use of the antibodies according to the invention for the
mantikscttdedisfetienrhe e sentie ealnerlofithasecidestesorag Treartially
inveptinfisélatesissatal iheusdatiheaifibatiedsasecefimed aboxeifes #laninate

manb'é?é}teéﬁﬂ&acBH@&H@?@%QQ&%&O&H%%?Q&?S”g omls{:%ﬁﬁar nucleic acids or

pharmaceutical compos tlon Eontalnlng an antibody according to the

inve RESH With & (SEeaIRy etre BtR/E RSOkl pROT ANy ogREeRR column
with dutsufifeso graghor amd a(ﬂljlﬂvramedﬂshnmmr theforanul&tonsofsahtbbddies al., ed.,

for pharmaceptinabPUrPesesolecular  Biology, Greene Publishing and Wiley
Interscience, New York (1987).

Expression in NSO cells is described by, e.g., Barnes, L.M., et al., Cytotechnology
32 (2000} 109-123; and Barnes, ..M., et al., Biotech. Bioeng. 73 (2001) 261-270.
Transient expression is described by, e.g., Durocher, Y., et al., Nucl. Acids. Res.
30 (2002) E9. Cloning of variable domains is described by Orlandi, R., et al., Proc.
Natl. Acad. Sci. USA 86 (1989) 3833-3837; Carter, P., et al., Proc. Natl. Acad. Sci.
USA 89 (1992) 4285-4289; and Norderhaug, L., et al., J. Immunol. Methods 204
(1997) 77-87. A preferred transient expression system (HEK 293) is described by
Schlaeger, E.-J., and Christensen, K., in Cytotechnology 30 (1999) 71-83 and by
Schlaeger, E.-1., in J. Immunol. Methods 194 (1996) 191-199.

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.
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30 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 kit. 30- The antlg) dies 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
prokamnpdtic and eéukepyotidicElidkedithediehsie Gueiddsolatiomndithe caatiboayonship
Polypemtide.and uskaly RErificaianie. a@?ﬂé%@ﬁ%ﬂ@ibv/@@&mta&&éume or
purl . For the protein ex ress on, nucleic acjds encodm and heavy
e STMAGHERGS (05 B0 al BT RS e A PSR Y b Presed a5 &
stanﬂ@mmhﬁﬂs pElY(pltes‘@@nnstb@rmcmEdnnCépf{hﬁopn&tpemeqm@mter or
eUk%’iﬂﬁ%@éﬂ%%@ﬂ%l?%&%@t&@|§®<N§£55%Hél<§P?éQ Sellss I3 cription of

cells, COS cells, yeast, or E C%l cn o 3[ ecov%red from

dt
the ce?lse@uﬁlé?ﬁa AntOPanS St S|sf ¢ Efeco inant production® g e it

antiBbifie9siRRgigtotmtinitsd istindranslséion Siacuderiveeray linked” means
examﬁkethmﬂbexr@aqamaﬁl@@ﬁ@hﬁitaarwe&@rﬁ@o& QtRINERR caRubif akséeretory

ﬂgﬁ%&&e@%%n%%&%%ﬁ% Rk 65 %ﬁ‘§ ﬁ‘%fg% %&%839%%7 f%ﬁw; to be

Kautman, R.J Biotec no erner

Arzr RSy EHREAS peaoBpH %@@ epte: HrbERIg R Hstion sites. If
presarhinishdlenceltsiin theeltyisate obpimachaiiiddlydmetifiecr dmkers are used in

subsfanfially-puwafeunvExidticalienig performed in order to eliminate

other cellular components or other contaminants, e.g. other cellular
nucleic acids or proteins, by standard techniques, including alkaline/SDS
treatfhennauiolvma chirthegliog ragshyuaiabl v theraraved! Kreowithin thbwet iSsbum by

Ausiybglichtioghpl meiqun%%i@wr@ntﬁmt@w&ﬂnpk\éeﬁ%@r Righogy, GreeBampie,
Publlshn and H%}} Intersc nce, Ne Yor%; 1987). reSS| p

cellsprs escfl egno To ég ro:’g Eph?/f et & 8wt0 ¢R %1og“fy 32 &88%0%815
109 <il@é‘$§nd)Béfﬁé§y LCMOYWQET@?@@&N&c?éﬁgR?%A(z@@wlzslﬂwmonocionai
Trangiebbéxprassiadilis desadbendy-qguencBdireshercofvetidinaNptlicedures. The
Ac'dﬁyﬁﬁﬁmgas 0%94%99 %)31%% aglg @Hﬁgc%féiﬁﬂﬁlﬂlf)g%négi)ﬁsiiﬁgeﬁgég Igol?é‘ted the

Orlandi, R., et al., Proc. 989) 3833-3
Cart&\p gy e wﬁagefhaﬁ%éaa%@ep ‘Ggﬂrég“@@bmﬁ@@ FopYesiRg into host
Nordethaughlas étiak, J0InentlsnblBK etbitd 02 Ody {bAQY 1 &-8TatAlo not otherwise

prefepea EansignlREIEsasion eem ([WEKHSR) ideseHRREDYof recombinant

monoclonal antibodies in the host cells.

Amino acid sequence variants (or mutants) of a human OX40L antibody are
prepared by introducing appropriate nucleotide changes into the aniibody DNA, or
by nucleotide synthesis. Such modifications can be performed, however, only in a
very limited range, e.g. as described above. For example, the modifications do not
alter the abovementioned antibody characteristics such as the TgG 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).
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Schlaeger, E.-J., and Christensen, K., in Cytotechnology 30 (1999) 71-83

and by 30 Schlaeger, E.-J., in J. Immunol. Methods 194 (1996) 191-199.

The control sequences that are suitable for prokaryotes, for example,

include a promoter, optionally an operatgk sequence, and a ribosome

binding site. Eukaryotic cells are known to utilize promoters, enhancers

and polyadenylation signals. -31- Nucleic acid is "operably linked" when it

is platetkinteckifunclionkisrelatiaistipmivith andthermocteiadsids of anti-OX40L

SCUURABRARYLRIRHD gé@ @Waf%@ear%%%ﬂy@faeg RhoSECIBIRY JRAGRLIS methods

operab edtoD de if itis expressed as a prepr tein
et Do ST TR Pt SRR, o BB e by B 0 Case of
enhambe‘ﬂﬂsf oparablyrinkediom cmdchg swyarece Watiaffectsahe preparation by

transgyHpHan Qfi HienRRAMeACROiR RS INL PINGIRASHE IPOReKRbsenesis, and
linked to 0.A ! codl%sequen elf it |ﬁ{05ltlone S0 as to facilitate

transfation. Generaty, "oy r@anﬁ LB RIEAN S AT 1RE BN&“S%%%J%%C%%SIOH of
beinfUikdacd&Eon 1tEhadlin the case of a secretory leader,
contiguous and in reading frame. However, enhancers do not have to be

10 C?HggﬂR}éﬁuh k&liﬂﬁ g%ﬁ% pt@“ﬁg&g{n ﬁ%ﬁ&g OQVI% f?snaéo'ts antibody

restriction sites. | 0 not exist, t etic olig nuc

adapts¥UPankersiFe BERRMaGBIHEE V\ﬁ?n %Wé??ﬁéﬁ*ﬁal eyfasehcéuch as a
The chemotiengkatitibonies areisuitably-separstextifrdm theicultarén of bacterial,

mediumAY p @gﬁ%%n&iﬁﬁ@'migﬂmmghﬁemrmee@p RIRLESUER SR AS (i c., a
for ex mple, 15 in A-S rose patite chromatography

el SRl e LG Ao AR T A BB iR wsing 2
encdmﬁgtxhefrrhiﬁwbﬂml apritodiewivlagdingistiasedhand Seguerivedidyl-3-(2-
USingﬁﬁW@ﬂH@ﬂﬁbﬂfﬁ%ﬁtﬂ%@Pm hﬂmédﬁmeleedﬁmnfﬁﬁme@ erivatives of
sourgce. 8f S é:rrg D Sﬁ\C d R I%tr%%b }Cfalfl be in erteev ch as
into expressmriv ctors WhIC ar hen ranstected int hos ssu il

as HERgon Rl whrnislaldshrse sk éé@ttﬁaala@bﬁé@bMew@@ compounds
prod@seelnumiinaglabidibaredein htx abidiitie spikhtsisohecombifast (such as

mongf‘sl%pa'dﬁ{}%mﬂ{%%ﬁ’} 5 DASHGRIR, A0 ARKSEAUENGE VAT ANIS (Bhe 2.6

mutants) of a human OX40L anti ody are prepare ylntro ucing

appripifsetiitlectit AR Int e rtHBRYMBEA ¢ %ﬂc}zsasyi >-difluoro-2,4-
nucldotittetsymtinesid oS uemmbdificationswandexpeforimepidpawd vsrdonlybed in
In a ¥&Ryimited rangg; - geR7AC38EPEHRBPVRIROT BIMPIGHLIIE 14-labeled 1-
mod%fslgalt{ggl};mgiao org)enzyl 3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is

an exemplary chelating agent for conjugation of radionucieotide to the antibody.

See WO 94/11026.

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
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alter the abovementioned antibody characteristics such as the 1gG isotype

and epitope binding, but may improve the yield of the recombinant

production, protein stability or facilitate the purification. 30 Any cysteine
residue not involved in maintaining the proper conformation of the

anti-OX40L antibody also may be substltu ed, generally with serine, to

improve the oxidative stability of the molecule and prevent aberrant
crosslinkiegmGmmierkety, eySt€iNdfondiskarayahé/addediio theraatinodypX40L..

to impgve s S&ﬁ@"&%nggaaitc%ﬂwnaﬁemam'Q%dya%ﬂsggﬁ% %use has a

fragment such as an Fv mentg 32- Nucleic aci

molecules encod]
am.r&?%%?aes%aﬂaﬂﬁé%. REOXABE GARESIR2adepliparad 1@3% chain
a vatietpgsinethodis & ndwnadpdnecart: Bhesei hogthofithdmchedepbut Bresnbtied B-

|'m|tQ@119ai§Ql%Hpﬁrﬁﬁﬂmﬁib@t%%M€ed (Bthe @@@Ieé)fl %ﬁ'ﬂ% of human anti-
occ ming a aration

0|Igg(§§§:%%%t Ié%r%e1 |ategcf)or e’ d@ec r!r? ?i% eéﬁ]é)&sa %’éﬁovjdes a hybridoma
muté@é’ﬁ@@9f@ﬁad@a@géﬁ@muwgmémimw@aﬁmﬂé@@@wénamemnon In
a nodrasididiefsienief pbmrnizenhaneOX Bt Aribesdyd Then! @V@ﬁﬁgg@mc non-
also n m S com ng.the antlbod accordin

the ﬁ\%%o%i%%g% § i a%otoxm agesrﬁlt glména §a fb cOmpHisia & humen

cherREARE & iR EgEMsE, %%ﬁ BHandie R oA RBAgCRERRER9inA 8k or a portion
bactefiah dunbadyplatiteanasmithal, dtigid tonfragmenidithératl), a

radioactive isotope (i.e., a radioconjugate) Conjugates of the antibody

and gytotoxic, a ent ar ade us g a variety of bifunctional protein

coupﬁ%& f@é‘m it NGRS PP RIRATD I HB RO afle transgenic
(SPWPSmm@thmﬁamwrﬂiy @fupﬂcﬂmlg&i Henvatibvers pfchsimiidogstersind a human

(suchias dimethyhadinirpidatetd Gheps eSS shahady disueciningifvdn. The
suberatez?1 aldehg/d? [ésuch as Iutaraléiehxldeg bIS Zld comg

(sucﬁ S TS (p- azidobenzoyh Aexanediamine) Big: 1oAY n?Ur% Hgﬁéjaﬁf/e%mcmd

(sucﬁfﬁﬂafﬁﬁo(’pﬂé]|928fﬂbnﬂ@§rgﬂéyﬁuéfﬁyléﬂéﬁj|%2tﬁfﬂ®)m§u§3@%a1%@ferdb y, the
(suchasgohiene ﬁm@mfsaﬁyﬁaﬁte)@ ahd bigragiive Meorne ComBBINEISproducing

(SR AR oo SN 00 AAARRIARAGH HRyFEamele, a lein

immunotoxin can e prepare described in Vitetta, E.S., et al., Science
238 (1987) 1098-1104). Carbon- 14-labeled I-
isothideyhmataheonybBismkethiildidthy lsnettiaminapeitaacttic asidbe produced by

(MX{RERAYAS 020 @éﬁ@&{%ynﬁﬁ%ﬁm aGSRLIOL CONUGAIRAE mouse, having a

radionucleotide to the anuB
genome comprising a huntan heavy chain transgene and a human light chain

transgene encoding all or a portion of an antibody of the invention, with a purified
or enriched preparation of OX40L antigen and/or cells expressing OX40L. B cells
(e.g. splenic B cells) of the animal are then obtained and fused with myeloma cells

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

In a preferred embodiment, human monoclonal antibodies directed against OX40L
can be generated using transgenic mice carrying parts of the human immune
system rather than the mouse system. These transgenic mice, referred to herein as
"HuMADb" mice, contain a human immunoglobulin gene miniloci that encodes
unrearranged human immunoglobulin genes which include the heavy (1 and y) and
K light chain (constant region genes), together with targeted mutations that
inactivate the endogenous p and x chain loci (Lonberg, N., et al., Nature 368

(1994) 856-859). Accordingly, the mice exhibit reduced expression of mouse IgM
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See WO 94/11026. 25 Another type of covalent modification of the

antibody comprises linking the antibody to one of a variety of
nonproteinaceous polymers, eg., polyethylene glycol, polypropylene

glycol, or polyoxyalkylenes, in the manney,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
transg&nienddmondounman animalzetgnattransgehicehbusan Weick embt@ﬁ chain
the mﬁg@%@tﬁ%ﬁ? BoiRARPHLER (PG 5uRRIE ARTBR AR RLRAL S Wrinity
acellline s e roup consisting of hybridoma

oo G 4 B R B i OB on P ey o 81498 856
cell3abe @@tmwed frorhabapsdenitinadbdulnsih Bmamahestgl, Bitransgdogy 113
;no @?9\3/}1?1 szms p@@bi@f}%%ﬁm&aﬁ PUMHRSSR &Y, ﬁ%ﬁ%m{aﬂ@rst(w%) 65-
or n and/or cells expressin

transéénléén%n % ﬁ?a%!r: an an?a‘f) egg a’ﬁpan‘gger%gorg& é SE 52%9%}1336 546).

com %m@@mﬁmﬁﬁ@wﬁ&aﬂwaﬁﬂg&r@a@@hﬁw&ﬁaﬂgm dhalfiicleic Acids
tranggene@neodngal poagsertivr0f an antiibodyofithe dRYENEIAN SIBL 647-656;

isolajedh B, ”S LALE t?'?@c A F@%&dst%% (0603 RUNCE AR LAy,  Choi, T.K.,

hybridoma o human anti- antibodies. Accordin

invefitith Ao BréFdds RybAibohE ‘dapbié o@tﬁrbo%}f?é@ &%ﬁl 993) 821-830;
monobucidhah.aNtikodiesi atoonding i hd Hve9aa-102 ariccabebadimentsl., Nature
the hylridoga igglugas a Biggll oRtaingd ot %i‘@%&%ﬁ%&?%@%%@iogy 113

‘i‘B'E@%%ﬁﬁ Shibe oG a"“%f Pl TR o b B g - and
or aldostion [bf ém&emtlﬁeﬂylmfrmnmh\%ﬁtﬂ%ﬁﬁwio Hardmgdrtatized.cetierg, N

Ina R@Ii'?@'@[c%mwlmnﬁ ¢bs)tm89w¢a@9anwma apimaliga Blotechnol 14

tran vin com an hea

tranzgggg é) lé§l‘1?uman Oqf‘?% chamﬁ[ra%s the g%aléo ing 4fS Vya%dﬁl%% igference
an aktibesdy @fftF‘Fé}in@éﬁtF@ﬁthFheli% f?%lﬁg@é\@é noAdHLrAGN %ﬁﬁ?}ﬁ?éarﬁ@& 126;
immegized it 7 pudfied Dgenrished sm@pan@uommm@wos gndigen: 5,545,807,

a”d/9'r77%?¥§9exﬁﬁ$)@&£§§ﬁo"v\%%f@%@ gpfmmg AU 45; and

animal eg the transgenlc mouse, is capabl
humw fbcibtial antibodies to OX40L. The human monoclonal
antibodies according to the invention can be produced by 20 immunizing

a ranggRNGAORIMMMAM AN G oE1o: A TANSABRICIONERHTNAYING R mice can be
immunized with a purified or enriched preparation of OX40L antigen and/or cells
expressing OX40L in accordance with the general method, as described by
Lonberg, N., et al., Nature 368 (1994) 856-839; Fishwild, D.M., et al., Nat.
Biotechnol. 14 (1996) 845-851 and WO 98/24884. Preferably, the mice will be 6-
16 weeks of age upon the first immunization. For example, a purified or enriched
preparation of soluble OX40L antigen (e.g. purified from OX40L-expressing cells)
coupled to KLH or in PBS can be used to immunize the HuMAb mice
intraperitoneally. This can be combined by alternate immunization with the
isolated OX40L protein with cells expressing OX40L, e.g., a tumor cell line, to
promote immune responses. Cumulative experience with various antigens has
shown that the HuMAb transgenic mice respond best when initially immunized
intraperitoneally (i.p.) with aniigen in complete Freund's adjuvant, followed by
every other week i.p. 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
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genome comprising a human heavy chain transgene and a human light

chain transgene encoding all or a portion of an. antibody of the invention,

with a purified or enriched preparation of OX40L antigen and/or cells
expressing OX40L. B cells (e.g. splenic B:cells) of the animal are then
obtained and fused with myeloma cells 25 to form immortal, hybridoma

cells that secrete human monoclonal antibodies against OX40L. In a
preferredd@mniotinednt, Aiknaksmanoetonal antizadiesdirBtiShagaidsinice with

OXASQI?ﬁ%thQ&@QeB@t%HW@an m&%%lﬁﬁgé’l%ﬂﬂrtééﬂf Be used for
human immune, s m rather tha E\]é@s %/ﬂ% m Thesé({edtransgenlc
i VBRHLA RSP E SO A CPReirartravenously with
|mm@m@n@ﬁutm@éﬁgﬂrhﬁfﬂ@tsmatﬁen@@de@mwéaofamge@lhmrﬁ lymph nodes.
l( MMynQgiohki g@ne&wm@mrﬁ]%@dgrtegcﬂ%\fgg&@%y)amﬁpk lighb@hain twelve
congtant,region es et it eted mutations that, inactivate
then§r1 gegn%lucse %a%n hé(;?na ﬁ%@ ll%erg 6f IlePureeigl% (1994)
856-859). Accordingly, the mice exhibit reduced expression of mouse IgM
-34- md@am imiespense TKiMtisnipatanithecinteadugathiman bBavy (kappa)

and i ergo.class ing n‘gét@%tlon

to g erate hlghggrf%%glﬂﬁ?r}r{]%?] IJF Ge?n%lzog &?gnug%??ﬂ Eber MD
et ald FuRlirg 3BdNaiosay %%‘08535@%6%8 FPRGhergeser ARt 1 of
ExpéVithenitdl4RBdrmadoiogy 1dB (k89 4@dit0dhdionbargpdde, &nd described in

Husmn»%&d' nﬁﬁﬁ” %?A\éé gmu'ﬁ?bt%%ggﬁi 159931 , @ROHIAY rdé%sa r,a!;tflio%&gf human
N?}S FBeHL SRS aﬁ?f §qun9§?£atﬁa

5Ac s. 20
(1992) 6287-6295: Chen, J., et aI Int. Immunol. 5 (1993) 647-656:

?Jlgrﬂﬁ@ HGoe? &th%gﬁ@vé\@UK%@%@ﬁioh’%tﬁ&r(%ﬂ@@é%@%%lﬁﬁp{kap pa)
e al., Nat net
(199%3 19830° bbgi on e’c§1 jl Fllrﬁmung%w ?Zléézb?%ﬁg]%g a CMD

Lontﬁ‘é&@lm%tnarh%%@@ggwm@my S5eIR5mEY e s sNibsdatiaBssRRE 1 of
ExpéavitheitdlFdaymadology hlda(l 898)Ardii] cHaylaraksg@tealadndescribed in

! (1894) 579159;L )
B

Sci. FEYY1968) Fa8seans K:qgrﬂmﬁa Lramigad Bfo})g@n%dlﬁﬁ&?ﬁ(h%}muse
845-85inhthey tomtents: of@lited whidhsarevigiebyinconpychted: bylréferenoe: PEG

in thsﬁs%mﬁ%ﬁ%ﬁifﬁf&%iy% RateRkNOPh v RS 08128 RiRE Iy bridomas are

5,62 glen screened for the production of antigen-specific antibodies. For example,
single cell suspensions of splenic and lymph node-derived lymphocytes from
immunized mice are fused to one-sixth the number of SP 2/0 nonsecreting mouse
myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at
approximately 2 x 10 in flat bottom microtiter plate, followed by about two weeks

incubation in selective medium.

Individual wells are then screened by ELISA for human anti-OX401L monoclonal
IgM and Ig( 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.
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5,633,425; 5,789,650; 5,877, 397; 5,661,016; 5,814,318; 5,874,299;
5,545,807; 5,770,429; WO 98/24884; WO 94/25585; WO 93/1227; WO
92/22645; and 20 WO 92/03918. To generate fully human monoclonal
antibodies to OX40L, HUMADb mice can bg, immunized with a purified or
enriched preparation of OX40L antigen and/or cells expressing OX40L in
accordance with the general method, as described by Lonberg, N., et al.,

NatUFRe368:41994) pHaeaRAlFishyitth RN obtal. ial2BBistachnolIdd (“IgG-
(199@1%%?’535?038%6/00?8@4@&‘&&9‘9@@1\( tQ&dmhﬁﬁaé{}‘QLPeF@éé@ assay for

Wee§$ of age upon the first immunization. For exa ij:? urifie

enridTTTHRERAPatib U €5 BB R A8 Lo Rty SHE: H ptiin or OX40L-
OX48ipexprassihy. cBils heeo upip ddomptisdsduin B S! caasapewherd the competition
ITmaﬂlaﬁ:t@ﬁtﬁ@\ﬂa?bx,m!ﬁﬁﬂ%ﬁ@%%%oﬁ@aﬂé&%l(liﬁ%@a%ﬁogﬁﬁmﬁf OY. soluble,
alterna n wi e n with ce

exorE LN IR i G e B SBfgegcls i
CUnﬁﬁ@%}é%pﬁién@@mﬁmﬂoﬁémg@hs%ssh&m tieat tReHWRMErises a
tyans-‘g@m@mmg@smebhﬁstbwwmgw@%lmwmmmap%iwIMf OX40-
(i.p.) Ygﬁ'eh%9&&%%(1&{}0%05991!8&11%{%‘@‘1 X a‘iib‘r“’ I fnlflotwed by..& 'é’ NEL The
wee P immunizations OI’ examp1e P toa 0 al 0 ?é th an en %Xn

|ncoﬁ?ﬁfeﬁéeﬁr%?mafé@%,%\?aﬂwhéwuﬁ%er@ﬁ@r%@ Fﬁb@ﬁ@é itgref the anti-
over(iaOdoursthod theoimeniniy afieal pratbeotmiths plasmaisaimptésbiéiagivation

obtajped By, 135 reftonrbjtal bleeds. The plasma can be screened by
ELISA, and mice Wlth sufficient titers of anti-OX40L human

immunoglobulin can be used for immortalization of corresponding B cells.
MiceBsanvise bbUstecinmasenoushpnithibdntfgenitwdydayiebeforeractions, it is

sacrifieRipnRd (emayaéaf t@&ﬁtﬁﬁ&h@”&%ﬁﬁt&@%r@h@%@raﬁl@'Ciﬁ\)é’H{lon by
be mmumzad for each.antige F?ha% molg F% }% twelve HUMA

mice O?%he ]Eﬁ)‘}xg cﬁ-ﬂ% S rains can 86‘41”1?8‘1%% g&‘ég to the
have i IRDHip iomivorkiseditogen diestighdiciranmi(kappa) anibedy (&se. ...
desQRiteeHniﬂrﬁihQn dt, 8t aNalgMBO2J( 11241 993) 821 -83Q%, PCMDal., Nature 321

disrplieg i shels endaganas eavy clamggne 4&Sﬁ§§§“E§d fsA 86 (1989)

), a’K ’huma appa i

10 WO 01/T
trangéfgag D03 be S IS TIRACSS! 60 108t BlBteRdr s Aublic DNA
(19963t845:85h)t andwlH Gonhhinkriamfie avyi lehhinstiensgaredas These germline

descrifgdhin Uit dghl- Momy rifQd2kibody cene sequences because they will not
include completely assembled variable genes, which are formed by V(D)J joining
during B cell maturation. Germline gene sequences will also differ from the
sequences of a high affinity secondary repertoire antibody at individual evenly
across the variable region,

The mvention 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
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The HCo 12 mice have a JKD disruption in their endogenous light chain
(kappa) genes (as described in Chen, J., et al., EMBO J. 12 (1993)

821-830), a CMD 15 disruption in their endogenous heavy chain genes

(as described in Example 1 of WO 01/14424), a KCo5 human kappa light

chain transgene (as described in Fishwild, D.M., et al., Nat. Biotechnol.

14 (1996) 845-851), and a HCo012 human heavy chain transgene (as
desenbeddorExpenifiea?l oty @HATMA42d)al hemeisatodyropheryiescanibody as
he isQlaied apdfusedav l&b %Q&PU&%”}%&JHH&%&?#&AW %%L%tgﬁg g)(;)cmlent The

based on standard protocols to generate ridomas. The resulting
hybfBRAESS ThEh Sl f&?@h@lﬁﬁo%cﬁzﬁq artaﬁ&.@lar staacrr?énposmon is
antibbtiesaFebexgmpe, single cell suspensions of splenic and lymph
node-derived lymphocytes from immunized mice are fused to one-sixth

the number of SP.2/0, nsecretrn [ouse m loma cells CC, CRL

1581} Wik 00 EG. BT AT HEAU Aot R itbly S5 Py eod all
bottGfivieiErotitenopiate, Foitbivewdinabouttve iweskendranifatien ipgents, isotonic

sele@timmeqmam ﬁ%@&yi@lgadg&!ﬁdks aie thenigererpnac PhibAitalpuWBMpatible.

anti- pal'b Cl(?arl]’laiIGFI I%Gft%n}IQPaq}g SOUOSn%ﬁ I‘%}(#SQC?I:IIX rébcutaneous
hybri omag occurs me |um is anayze ustally after

The %ﬁ%’@&%}»sé]é?éﬁln@%%H@B‘ﬁ?&s%@@%ﬁ%e@ %crla@ﬁarc‘é@a nOTar‘r%lfusmn)
if stilP pdsitviy farchumanitlaGs antiqDedl lplinortalah abanthadie sxaatploeacetate,

subclopgd aﬁﬂ@%ﬁ{zﬁ’é{'c@r %Eﬁ@ﬂ{é dﬂ%é'f&%bi@h%&&ﬁﬁke %Qﬁﬁ%% @5‘?1taxn1ng in

then caltured in vitro to pr ce antrbod issue culture medium for
ik

charXtEHIhtith DgkEeRife %a?“%‘e BH (8 cBnPEesHYr drirarmacacutical
unspecifitihbsayoielyGr'lgee EudsAY thitowedbinakspetifiof k| SAaandceutical

appasgphéA G g Bssan 0D SRt MiRatioR®f antigen binding to either
purified OX40L protein or OX40L- expressing cells. The next step

comprises functional assays where the competition 5 of the anti OX40L

antibbiyanithady sansItatsradtionr fariedog Sdiubimlpirifie srgrdobisicrably
eithahpupiiedDX40L aiOXAMrexnrassed qamels fideteomineglied. a buffer

COMPEHH. Pﬁﬁﬁ}?% AR Slep.GOMRIReS anal,

whereﬁh %bﬁ{??r% capability of antrﬂ(O%.%OE antibo 1"%/@ a?eo%%%{l Sig < ﬁf HAY andor
tranSQdREBPI R Im A EpeNiBaMitaidly @M dist %@Qﬁl}gqfﬁ@rfosucmse
nextstéprcoahplises fuihctional agsHyistwhéte thewldukiegahpabitity afthercerol,
antl-propylene glycol, liquid polyetheylene glycol, and/or the like in the range of 1% to
15% (w/v). The surfactant is preferably a polysorbate (e.g. polysorbate 20 or 80)
and/or poloxamere m the range of 0.001% to 0.5% (w/v). A preferred
pharmaceutical composition contains antibody from 0.1 mg/ml to 50 mg/ml and

ImM to 200mM phosphate buffered saline pH 4.0 to 8.0.

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

Pharmaceutically acceptable excipients or carriers include sterile aqueous solutions
or sterile powders for the extemporancous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically
active substances 1s known in the art.
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OX40L antibody concerning T-cell activation is determined ("T-cell

activation assay"and "TT-assay"). Because CDR sequences are

responsible for antibody-antigen interactions, it is possible to express
recombinant antibodies according to the invention by 15 constructing
expression vectors that include the CDR sequences according to the

invention onto framework sequences from a different human antibody
(seeTbegphRiecHpaenictal atialiniaitice'S32d 1998)3RB3132 HalomesiR!, et used

aI.,‘ Nature 3ala{d 980 R22-325 - ARARHEE N C okl Al ¢ ahocel}l%t&lp‘%@@ topical
Sci. USA 86 (1989) 10 10033). Such framework sequences can be

29- h [
obta é‘&“ﬂ%Fﬁ%’&blﬂ?‘ﬁf?PA O R GEHBE IS YAl R ioRyiniravenous,
antivotyrgestslsequercesribhesergdrentineisegapndes wiltrdiffititonmtracardiac,
matuf}@m?dlz:tﬂbfaqiy QEF%@%%{%'&%%S bec%ﬁ%%éﬁ@&f,v‘?” ﬁ@%ﬁ%&l%&?s}\] _ subcuticular,
completely.assem variable genes, whijch are farmed by J jqinin
durir%_ B (_:elﬁ‘%rrs%t'usrlésﬁ)aﬁs E“err’mﬁ%’ea‘rgaé3 ¥ qﬁgﬁ%@é’\%}ﬁl SPsPéuﬁ%ﬁe# r’r‘?tgasvm&1
the %@ﬁ}m@éﬂ@ﬁ@h affinity secondary repertoire antibody at
individual evenly 25 across the variable region. The invention further

Cf’m%ﬁ?ﬁ %aﬁ%fe?&%ﬂ?%d R0 r%ig}gnt S tifﬁetglqu%tlj%n cga%rtigzlx? compositions
diagngsis of OX40L in vitro, precferablf)%g an lmmunquglca assay _
detefthifih GEsensi HFY B8 e nbO Xated &R Hs: SoRfsMopn amount of the active

membganiizourd)idi as sdAfoplieand tobiantibbeylasdeatdingdpeilie: response for a

invention. 30 H&@é}ﬁt'&%hﬁﬁﬁﬁﬁn}%@ﬁ%@éM‘ﬁﬂ‘i&?ﬁrﬁ’&%[@%ﬁlﬁm being toxic to
composition, e.g. a pharmaceutical compositlon_, containing oneora .

com ﬁat%‘ﬁ%‘ﬁ'huﬁ?gn Sﬁ%ﬁs&oﬂ%’faﬁﬁtik}%? s, %t thdBAtigen®iRdiAg variety of
portiphethsesdinefichiapresent uidivgritions formyulitbd pogathier withgsitions of the
pharpacauticatirecepiahioLarderiMagespegificallynthe GRRRASHRN iSute of
a pharmac utj[cal ofa gir%gnc%stlé: com Igscl)tloqh%nld 1_—377 even more . articul
specffﬁiggﬁ)l/s ael%. armaceutica c%lﬁ%sosl 10 compari%eosf SAARLBOS fie particular
defirfétnaBBNe Rtatadsy shdlshirmiaeeofichflyrasceptablbhexdip@nrompounds
The spdrapasitiefmustbensteribiancbuidito dhepprtientdhatifi®sitions employed,
compasition is..deji bl . SVriNn d herein . .
combin o SR OIS RS DIy g o of v
dispERSIERF PRiBka "EBIInGE b SRgkia b HHinEa o ad clotgic typical
and alssbiptionagelayiply agentsiramd dhestike thapdre physielogically/kg or more,
compapifilging on the factors mentioned above.

The following examples, references, sequence listing and figures are provided to
aid the understanding of the present invention, the true scope of which is set forth
in the appended claims. It is understood that modifications can be made in the

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

Brief Description of the Drawings

Fig. 1a: shows “binding ELISA™ for TAG-34, LC.001, LC.005, 1.C.010,
LC.019, L.C.029, L.C.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 1.C.024

(non binding antibody).
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Preferably, the carrier is suitable for intravenous, intramuscular,

subcutaneous, parenteral, spinal or epidermal administration (e.g. by

injection or infusion). 10 Preferably such a carrier is an aqueous pH

buffered solution (for example acetate, ¢ 'gqte, phosphate or histidine),
preferably isotonic, preferably containing’in addition an inorganic salt,

sugar, polyol and/or a surfactant. Pharmacaeutical acceptable carriers

are &gp $ueld &s desbribed Tackiéminptanis Rhsrmagedtical0Saleace®r TAG-34,
16th edition, Osol, A E)(138P).Aaokheranibady ?&@ﬁﬁ‘tﬁéll% | ibition)

preferably from 0.1 mg/ml to 50 mg/ml. Preferably the pH value o

bufferdd Colution rang8€ ot 2848 8°8al Y Huer tohtelitAmshidt-4him
to 2008 \4. Preferredisaits dxesogiumahlosidd drdiotibsdiisiof plhosplaten with

itn tr?el range t%f I'm Mﬂ%@f&%ﬁt@b ﬁgﬁ?ﬁ@%@%@@E&fﬁ%&sﬁﬁl%ﬂrtransfected
rehalose in the range 0.15% (w/v). Preferr olyols.are glycero],

20 propylene glycol%?cﬁjimlfg Eséylglge%éﬂégﬁ a d/gfeth%“ﬁ]lg@%hg%eto (_)X4OL
range of 1% to 1.596TRIeySMRckriaeedint isprefsrabipn pélysttbatangesgion on
polysorbate 20 or 8Q}aasteéasdoalaxamare:nitherrangadhp. QP 1 thetofidllies 1o

(w/v). A preferred p tical composition gontali ntibody from O. .
mg/ml to 50 mg/ml a%%ﬁgigrﬁﬁ/ll%pﬁ%s@% ,p%ggg% ﬁasfea%(ﬁﬁ)el ég%r?g %ﬁ al‘rl.%b()d}es
to 8.0. 25 A composifioli bftH8redeMiTAvention can be administered by a
varidijgo8: methods kshows tietheilty tof ahpadietitiodit’ tietinead thereofo Atnd Clq
will be appreciated py.the skilled artisan, the route and/or mode of

admjnist a}tion will vary depending. upon the desired results. . .
Pharrifcéutically aci[gop%‘tb‘i%@ &%&& BF capHersieRld siniendguda aetivate

€
solutions 30 or sterife3pdweirs for the extemporaneous preparation of

steriﬁg:.giee:tﬁble solmmlsl %digﬂﬁssi@mﬂéhglﬁ%c%@mﬁeﬁﬁi@eﬂﬁ%m bind to
agents for pharmaceuticglly gctiye sybstances is kn in the art. -38-

The phrases "paren%?gg m?'r%‘s‘r(a‘[%r?a é}wc% Eg'aﬂgﬁ@ﬁﬂ%glpg)enterally"

as ukéglherein meati wiodes Stilibnmiidicatiohbedies tlathenteratindto bind to
topical administratidreyRsulty byl 8)je6tioR, e (nckidess Ithed donors).

limitgtign pintravenoug;. ini cular, intragrterial, intrathecal, . ,
intraca%su'lar, intraoﬁ%gﬁﬁlt%%zir |ac§, g %t?éﬁé?m%iﬁ%?ge&%fogﬁelao@ ng OX40L;

transtracheal, subcutiscts$; SuBEEA ntraarticular, subcapsular,
subarachnoid, intraspinal, epidural and intrastemal

Descrintion of the Sequence Listin

SEQ ID NO:1  kappa light chain, variable region of LC.00]
SEQ ID NO:2 v heavy chain variable region of LC.001
SEQ ID NO:3  kappa light chain, variable region of LC.005
SEQ ID NO:4 vy heavy chain variable region of LC.005
SEQ ID NO:5  kappa light chain, variable region of LC.010
SEQ ID NO:6 vy heavy chain variable region of LC.010
SEQ ID NOQ:7  kappa light chain, variable region of LC.029
SEQ ID NO:8 v heavy chain variable region of LC.029
SEQ 1D NO:9  kappa light chain, variable region of LC.019
SEQ ID NO:10 v heavy chain variable region of LC.019
SEQ ID NO:11 kappa light chain, variable region of LC.033
SEQ ID NO:12 vy heavy chain variable region of LC.033
SEQ ID NO:13 kappa light chain constant region

SEQ ID NO:14 vl heavy chain constant region
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injection and infusion. Actual dosage levels of the active ingredients in the
pharmaceutical compositions of the present invention may be varied so
as to obtain an amount of the active 10 ingredient which is effective to

achieve the desired therapeutic respons_e460_r a particular patient,
composition, and mode of administration, without being toxic to the

patient. The selected dosage level will depend upon a variety of
phargrxgadibmetic factarsdneiuding BmashivibpRithe particular

COMRESHI ; At lo I r the estey, r
i TP o,
the rAtEOH M Edon Bmprelishfriaig: Coirplsurdivenid-Efpfoyed, the
duraiBQdixieiedtméntyettten dmuugzbbompoundd .@ddlbr materials used
in CORRINAYNOME e, P K SRMBASHIONSRIMRIPY e e age, sex,
weli n, general health and prior medical history of the patient
beir%ﬁé:ﬁé%@@hh%i réi?gwo?g%ﬁal{ “?ﬁ‘fﬂboﬁe@iggparts. A typical 20
weeﬁlﬁ@d%wighkmmgé@nbnh%ibo‘u_ﬂr@a,him@éigﬁoﬁb@@ﬁzo_ mg/kg or
MorgE e NN ®n, thafecmimantinned.ahoyer Ehgfollowing
exarggﬁ%?%%ge?f_%g, Sppuence listing and figures are provided to aid
anding of t

the undeérs he preg%%?l?ﬁ%sention, the true scope of which is set

forthSFHH® dpPertiathemirehati LhbeSlodaa hefadifimstions can be
madSHQED 26 HmPcehities @eifarh withaul Uepaxting Frohiheasast Omutant)

the i j { iption.of ' ig.. 1a: shows "binding
eI e 8 L Iy SR BRES
Fig. TEUIBNOHE karpEissihebin i3 4 for TAG-34, LC.001, 30
L C.09BQUM NO; 62C D120 oL C0B8S FignRirsheyiaypiocking FACS”
L D O B 2 A TEt ] mutan)
. . n . .-39- Fig, ;
shoﬁﬂi‘éﬁﬁ@i@éﬂ& %%Vé’a%gé%&?é:gog |Qé§g<§gr¥*f‘&t%@§&%é%‘6@9nd
LC.00BQHY NO:63 rkipasdighiceBiindibitio)s Fig. 6: shows "TT-assay"
datagEr AN 66 C,0Qhwanchké OBBCHIB) (hehawithe Girgs-reactivity of
the JERAHRSIEIC MMM 10060 (12344, 1.235A human TeG1 mutant)
SEQ ID NO:68 v heavy chain of LC.060 (S228P human IgG4 mutant)
SEQ ID NO:69 kappa light chain of LC.060

Abbreviations:

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

S228P means an exchange of Serin to Proline at position 228 of IgG4 heavy chain.
L.234 means amino acid leucine at position 234 according to EU numbering
(Kabat).

L234A means amino acid leucine at position 234 is changed to alanine.

L2335A means amino acid leucine at position 235 is changed to alanine.

PV A236 means that in the 236 region ELLG of IgG1 or EFLG of IgG4 is amended
in PVA,

GLPSS331 means that in the 331 region ALPAP of IgG1 or GLPAP of 1gG2 is
changed to GLPSS.

Delta G236 means amino acid at position 236 is deleted.

IgG4x means mutation S228P in IgG4.

LC2010-001 1s a synonym for LC.001



5 mouse OX40L. A) control for hOX40L expression on transfected and
WT cells, B) binding of the antibodies to hOX40L expressing K562 cells,
C) control for mOX40L expression on transfected and WT cells, D)
binding of the antibodies to mOX40L eg%rle_ssing K562 cells, and F)
binding of the antibodies 10 to WT K562 cells (n=3). Fig. 8: shows the
ability of the antibodies of the invention to bind Clg (n=3). Fig. 9: shows
the dtilit efibeyamsioidiescobthednyention to activate C3c (n=3). 15
Fig.10: shows the ability of the antibodies of the invention to bind to FcyRI
(n=4), FcyRlla (n=4) and FcyRIlb (n4). Fig.11: shows the ability of the
antidotEs BT tHR MUBRTICR B bRy PRLiRR ATS fetiensif SANRREMIS (Mean
= SEM of 6 donors). Fig.12: Western Blot; lanes 1, 4, 7: marker; lanes 2,

e L e lght chai st s fegion of
equence Listing.S. :1 kappa light chain, variable region o
LC.%ie%StﬁQ %ﬂ{%?%%ea}vy chain variable region of LC.001 25 SEQ ID
NO: R reppbitigitsoliahle wawiab©3edibn of LCOOXEEAB NO:4 y heavy
chaimvadiableHegignofkhC.005 SEQ ID NO:5 kappa light chain, variable
regign.of LC.01 ID NO: vy chain mgrighle ion of LC.010
SEg#%W%%??gSéag%h “é’ﬁ%}r?) %(gﬁgble regigpgé‘%%%g%gso SEQ ID

NO: 855 [dRaIRYariable region of LC.029 SEQ ID NO:9 kappa light

chaiRecanaiteregibnleiheiod 9380Q ID NOmOX4HaWhain variable
regig()Qf 1G04 %%Q ID NO:11. kappa light chain, variable region of

LC.033 SEQ ID NQ 12 y heavy chain variable region of LC.033 35 SEQ
ID N%ei%“gﬁﬁbg ﬁah%)é%gm&ééﬁﬁ region SB N&F'¢4 yl heavy chain
consfasstregiomagdicy
Rabbit anti-murine Fey monoclonal Anti-mFe
antibody
Goat anti-human Fey monoclonal Anti-hFc¢
antibody
Murine anti-histidine monoclonal Anti-His
antibody
Recombinant soluble human OX40 hOX40 -mFe¢
fused to murine Fey
Murine anti-TNFo monoclonal Anti-TNFa
antibody
Murine anti-CD40L monoclonal Anti-CD40L
antibody
Tumor Necrosis Factor alpha TNFa
CD40 Ligand CD401.
Rat anti-human OX40L monoclonal TAG34
antibody
Human anti-human OX40L LC.081, 1.C.005,
monocional antibodies LC.610, 1.C.019,
LC.029, 1.C.033,
LC.059, 1.C.060,
LC.063

phytohemagglutinin PHA
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SEQ ID NO:15 y4 heavy chain constant region SEQ ID NO:16 kappa light
chain, mutant variable region of LC.033 SEQ ID NO:1 kappa light chain,
variable region of LC.059 SEQ ID NO: 17 y heavy chain variable region of
LC.059 5 SEQ ID NO:1.8 kappa light ch: '9,_‘variable region of LC.060

SEQ ID NO:19 y heavy chain variable region of LC.060 SEQ ID NO:1

kappa light chain, variable region of LC.063 SEQ ID NO:20 y heavy chain
varidileaddtEsf LC.063 SEQ ID NO:21-57 CDR sequences 10 SEQ ID
NO:58 y heavy chain of LC.001 (human IgGi type) SEQ ID NO:59 y heavy
chain of LC.001 (L234A, L235A human IgGi mutant) SEQ ID NO:60 y

heavs 8B LC.001 (S228P human IgG4 mutant) SEQ ID NO:61 kappa
light&kmémadidnt: 00 h8E@ IR NDIbRne peady dinginmi-0OX 006 dhtibhadidgGi
type) 15 SEQ ID NO:63 y heavy chain of LC.005 (L234A, L235A human

IgGi %ant) é%% I% NO:64 y heavy chain of LC.005 (S228P human

194 HGtERY SESTBMB%5 kappa light chain of LC.005 SEQ ID NO:66 y
heavy chain of LC.060 (human IgGl type) SEQ ID NO:67 y heavy chain of
Lg.wﬁawiuaggpm@mlgi@arﬁammg S@%ﬂ%gﬁ%g@ﬁay él@x?gy% Bovine
chai uman mutant : a ight
chaine TR0 Aot A U T e Lo R vt

thre@SU) s BRRI MBS ot tryapisedprgh FhaddSismaxtithithe sridermpmycin
to Pralingeragpositi A7 Z28ndfIgE A heavy chain. L234 means amino acid

leucine at position 234 according to EU numbering (Rabat). L234A

means amino acid leucine at position 234 is_changed to alanine. L235A

meaH2 BTG Hom REOEFHLre PH ERSEB K5 hanged to alanine. 30
PVA236 means that in the 236 region ELLG of IgGi or EFLG of IgG4 is

amended iNdBYASiGHRST33! maansdhial RANg33 LegionARARELIRL, San
Or GLEATQT 196R)S, 3B P FHARS). 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 ng
soluble extracellular domain of hOX40L. Eight immunizations were performed in
total, four intraperitoneal (i.p.) immunizations with the hOX40L expressing cells
and four subcutaneous (s.c.) immunizations at the tail base with recombinant
protein. For the first immunization, 100 ul of T x 106 HEK293-hOX40L cells was
mixed with 100 ul 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 ul incomplete Freund’s adjuvant (ICFA;
Difco).

When serum titers of anti-hOX40L were found to be sufficient, mice were
additionally boosted twice with 15 pg hOX40L extracellular domain in 200 ul PBS
intravenously (1.v.) 4 and 3 days before fusion.

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

LC2010-003, -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
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Delta G236 means amino acid at position 236 is deleted. 35 1gG4x

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

-41- Feg is synonymous for Fegamma (Fey) Other sequence

amendments of antibodies are designateg, analogously. Recombinant

soluble human OX40L hOX40L-Hi fused to a Histidine tag Recombinant
soluble murine OX40L mOX40L-His fused to a Histidine tag Recombinant
solublsdhimath© R4 lirh@ddiikiad Olusedfoadiadiag Becombiaantixed with

solublg mv&m&&e&4%{a@&%@a§(é¥%%&% ’i'é‘%i%%ﬁ%%ﬁ%’&?é%sm. For
solufk#re human OX40 hOX4Q -hFc fused to human Fey Rabbit anti-murine

Fey oﬁtgsroﬁgwmf@ﬂ%&am%W&l&?&?@ﬁﬁ%ﬁﬁﬂi@@ﬂ%ﬁaeisﬁ%azrﬂh 100 pl
AntiihFemaletibbdyaMisiind antiHiBiidie nfomoclonal Anti-His antibody
Recombinant soluble human OX40 hOX40 -mFc fused to marine Fey

Murlﬁﬁfantl-TNFa %onoc onalé@\1 -TNFa antl?é’)g(‘j Marlge anfi:CD40L

monocional Ant-CDA0L aAliBo ol RIECrONLIFSLSF alpHACRiEgmice were
CD48\digerllr brstediaiemtiiiuhiare ORZF0 hwntsidhdhTd@adn in 200 ul PBS

antibegyvenously (i.v.) 4 and 3 days before fusion.
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/ml
purified OX40L dissolved in PBS and coated overnight at room temperature.
Thereafter, wells were blocked with PBSTC (PBS containing 0.05% Tween 20
(Sigma-Aldrich Chemie BV} and 2% chicken serum (Gibco)) for 1 hour at room
temperature.

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
I 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 contaming 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 (I mg/mly (ABTS: 2,2’-azino bis (3-



10

15

20

25

30

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 -42- EXAMPLES Example 1 Generation of a
hybridoma cell line producing anti-OX40L, antibodies 5 Culture of

hybridomas HuMab hybridomas were cultured in IMDM (Cambrex), Fetal

clone 1 Bovine serum (Perbio Science), origin Hybridoma cloning factor
(Iger)hsibdisthipyoliviats,spesmbdllirfigly dpiBuyeimulnarcaptogthanedntdATR T) in
(Sioma-pldricy apdKanamyain. {[pytiogenkip 37C and 5% CO2 10

Immunization procedure of transgenic mice LC2010-001: Six HCo7 (2

males and 4 females), strain GG2201 (Medarex, San Jose, CA, USA),

and ﬂa’ﬁﬁé’-@ﬂfs ales), strain GG2198 (Medarex, San Jose, CA, USA)

were alternatingly immunized with 1x106 HEK293 cells, transiently

transfected with an expression vector for human OX40L (hOX40L), and 20

g 151solidtensxtrackitiar bomdimefhX48ultEdghtimthunizationswese: human

o e ot W Ftad it o
ex I [ .C. .

tho CHFERBY R KRBT ANt TR A o OFES by
1 x XOBHEK2098 a0kt cElls vidist riserdidith heowdbmpletes Freunbllscked by
adjuyanbieifinRifcedsinoratogies, RelsrinddSHn kPo i athekn-20 (PBSTC))
mmyizaions, 3Lk el n RERWEre used gl [eombInant PLOtein bridoma
was mixe wﬂﬁ 160 ine pfiel%lé Freund's adjuvant &&E}&; | of é/R

serufTHHET SWRARAOX AL S BRI TS b6 slimmeiandincd Adibited in PBSTC
additienallydeosteghtiviceanitbl] hppnaaké Pogutracebulardamai i0020uted in
oS (R AR L ST e o
were mncubated with HRP-conjugated rat anti-human IgG F(ab™), (DAKO), diluted
12000 in PBSTC for 1 h at 37°C. Wells were washed thrice and assays were
developed with freshly prepared ABTS® solution (1 mg/ml) for 30 minutes at room
temperature (RT) in the dark. Absorbance was measured at 405 nm in an ELISA

plate reader.

Exampie 2
Cloning and sequence analysis of anti-OX40L HuMab variable domains

(kappa-light and yl-keavy chains)

The nucleotide sequences coding for the light chain variable region Vy and the
heavy chain variable region Vy of the OX401. 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 cDNA synthesis and ligation of the GeneRacer™ Oligo-dT
Primer. 2"-strand cDNA synthesis and further PCR amplification of Vi and Vy
encoding ¢cDNA fragments were performed with revers light and heavy chain
primers complementary to nucleotide sequences of the kappa-light and y1-heavy

chain constant region and 5’ -specific GeneRacer™ primers, respectively. The PCR
2 P iy Yy
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LC2010-005, -010, -019, -029 and -033: Five HCo7 (4 males and 1

female), strain GG2201 (Medarex, San Jose, CA, USA) were immunized

with 20 g soluble extracellular domain of hOX40L. Seven immunizations

were performed in total, 30 four intraper_itgy_eal (i.p.) and three

subcutaneous (s.c.) immunizations at the tail -43- base. For the first
immunization, 100 | of recombinant protein was mixed with 100 |
complededtenndst adiud asingCHhA TUHO Maberaforias; Rietfait USAokat™ Life

o EhIDOZA RO R O Re ROIBARLNALRR URB IR were
anti KORABE i, SRR, TR 8h 6 RS ROy HRsEeeRT for
twicdigititiars apdh 34 Ole bk walselatizt BodMalragn200 3t RBS almtravéficusly790 bp

(i.v.)férandzd ey sregierg feigion. Hybridoma generation Mice were
sacrificed and the spleen and lymph nodes flanking the abdominal aorta

10 and versa cava were collected. Fusion of splenocytes and lymph node

cellspyitmtke, Eeam&asﬂ%roﬁgﬁp@aeﬂ%g@éﬂe@@m%mw%g d8uble strand
standard oggrating procedures. Antigen specific ELISA Anti-OX40L titers

in sera of Immunized mice were determined by antigen specific 15 ELISA.
Plate (96 flat bottom ELISA plate, Greiner) was coated with 0.1 g/ml

purified L dissolved.in PBS and coated qvernight at room .
ol FBTRRI O o GBIk MR e e g aee
0.05%Tigieel) 20 a@ighreiaididh GhétnferBixantc2osvahiciked Jerugeneral data
((ﬁib?ﬁ)&d‘@&ri_lg.h(DJNAtcﬁ@@?r&&k%%@i%éﬁe%?ﬁ%t%igﬁéﬂ nﬂaé_agj gﬂ@re}cg} modul

ilut SP,i and acdded to the wells. Serum. ohtained from .
oot e S I S R S T ¥noc
negdli¢Ee8mrbt. 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
washkaamplad sing PBST 25 (PBS containing 0.05% Tween 20. Gt-a

-hulgleiBBe(incks erp réasishlyiaddiBO0) in RBSOX a0 Rededicviad
wells containing the tested taps and the negative control. Rb-a-migG

(Jackson) was diluted 1:3000 in PBSTC and added to the
The anti-OX40L HuMab light and heavy chain encoding genes were separately

assembled in mammalian cell expression vectors.

Thereby the gene segments encoding the anti-OX401. HuMab light chain variable
region (Vi) and the human kappa-light chain constant region (Cp, SEQ ID NO:13,
or out of SEQ ID NO: 61, 65 or 69) were joined as were gene segments for the
anti-OX40L HuMab heavy chain variable region (Vy) and the human yI-heavy
chain constant region (Cyi-Hinge-Cyp-Chs, SEQ ID NO:14, or out of SEQ ID
NO:58, 62 or 66).

General information regarding the nucleotide sequences of human light and heavy
chains from which the codon usage can be deduced is given in: Kabat, E.A., et al.,
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:
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wells containing the positive control. Plates were incubated for 1 hour at

room temperature. Finally, plates were washed three times using PBST

and developed 30 with freshly prepared ABTS(r) solution (1 mg/ml)

(ABTS: 2,2"-azino his (3 -44- ethylbenzthigzoline-6-sulfonic acid) for 30

minutes at room temperature (RT) in the dark. Absorbance was

measured at 405 nm. kappa-ELISA To determine whether hybridomas

that resilted:fiorithe tasiprigenesateniypnanobaitibodie dutan cytomegalovirus
kappa—ﬁH@ﬁ\é@s performed. ELISA plates were coated with rat

anti-human 1gG ka pa-light chain antibody (DAKO) diluted 1/10000 in
PBS by bYEIgHt %b@géﬂﬁlﬁ‘%{f‘ﬁé.@ﬁ@lf hS9E&RGMg the wells, plates were
blockedbymingubationmvigho P8 STIB:4PB 8@jswaplehsentedowithdduds®y the signal
Tween-20,(RRR Tndnfor 1 hour at room temperature. Thereafter, wells

e S T Thab S0t wio
control, kaighe Rk pesivecmsiisetsdam adoodimnsetion dpBS T smdadinique
as positiercantraliSubiseguastly, anglls were washed thrice and were

incubat ith. HRP-~conjugated. rat anti-human lgG F(ab)2.(DAKO

ied LISoby R RIER 2 ACT AN B 18R M ron 2 mouse
assays Wekarrs gelasgetisarinBsnipdrephaticnsYs (Yaseraidh @ 984) 80-82]

mg/ml) #ord30 minutes at room temperature (RT) in the dark. Absorbance

was me%%re%’iethSiﬁ’ﬂﬂdHo%ﬁbE&ﬂiﬁA kla}?ggﬁ%g%%nﬁmmp'?(zp&g”iﬂg) signal

and sequence analysis of anti-OX40L HuMab variable domains 2
(kappa-f§Hhtala: yl-heavy chains) The nucleotide sequences coding for
the light chain variable region VL and the heavy chain variable region VH

of theRXARLKNabaere isolataddy@standard aONA SWIHNRSIS dRGBsed of
proc dutr(()al Total ﬁNA was prepared from 1x106 - 1x107 hybridoma cells
e

using E%NgéneﬁéeélerTM Kit (Invitrogen). Hybridoma derived RNA was
used as a template for the Pt strand cDNA synthesis and ligation of the

GeneRaries MU EhrR dlefi 2106l prehebINArsnthe sisrand fuidhRioalovirus
PCR ang%@gﬁl?n of VL and VH encoding cDNA fragments were
with

perform revers light and heavy chain
- A synthetic 5°-UT including a Kozak sequence,

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

- The cloned anti-OX40L. HuMab variable heavy chain ¢cDNA arranged with a
unique Bsml 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 u-
enhancer (Neuberger, M.S., EMBO J. 2 (1983) 1373-1378),

- The human y!-immunoglobulin polyadenylation (“poly A™) signal sequence.

Functional elements of the anti-OX40L HuMab kappa-light chain and y1-heavy
chain expression plasmids: Beside the anti-OX40L HuMab kappa-light chain or
v1-heavy chain expression cassette these plasmids contain ‘

- A hygromycin resistance gene

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

- Anorigin of replication from the vector pUC18 which allows replication of this
plasmid in E. coli, and
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primers complementary to nucleotide sequences of the kappa-light and
yl-heavy 30 chain constant region and 5'-specific GeneRacerTM primers,
respectively. The PCR -45- products were cloned using the TOPOTM TA
cloning kit from InvitrogenTM Life Techpglp_gies and pCR4-TOPOTM as a
cloning vector. Cloned PCR products were identified by restriction
mapping of the appropriate plasmids using EcoRI for digestion and

expected fdaleutaded doNAviaginaentsizasat abewtsTdthanch 19Q4p 5 for
VL, and VH, respectively. The DNA sequence of cloned PCR fragments

was determined by double strand sequencing. The GCG (Genetics
Combkammpied, p. Madison, Wisconsin) software package version 10.2
and Veotorddfiv 8 ¢(frfophtasioln plavaddsstea for gemnedal40aid s HuMab
processing. DNA and protein sequences were aligned using the GCG

modyl CLU . Sequence alignments were made using the program

eEm?éb%ﬁ&%@%ﬁ%ﬁi@?ﬁé@%ﬁ&%ﬁm&fﬁm@w SiBhdstaEidem the
for afnErt*GIRU0L 161 H oMb Pk canpl@XiaD by Fedabiight drghan genomic
heawy chaiienceding ganesuaip senarialy Feseimbietinmammalian) sanal
cell ex [essio v%cl:gthgs. Ehergtli)a/ ngpce H%Qc?nﬁ% pents ezgl%%lr;ﬁ?rt:g ] ¢ of
anti-&?ﬁ'ﬁ%’l_%ux/la Ilglﬁ{lc%ﬁn variable region ({ﬁ_g)l% Q-Qgpggou ©
light ReTHTH S M CRGeRt (CIZISEQUD NOSES) dPodt@PSEGHDNGS)6BNd Y4-

65 oiRmerehoinegoasaderd grnessegmenisfor the 20 anti-OX40L
HuMab heavy chain variable region (VH) and the human 71-heavy chain

constant region (CHI-Hinge-CH2-CH3, SEQ ID NO:14, or out of SEQ ID _
NO: 58T dBe5reb5s EBrd aNtifdAdtionR ek g ariehuehebidb s sype sepgession
of huyrramiightardiivebasydahains ffonig@Hickethsbooeon usage can be

deduced is given in: Kabat, E.A., et al., 25 Sequences of Proteins of
Immuynological Interest, fifth ed., NIH Publication No. 91-3242 (1991). The
trans@%‘ﬁﬁ%it of the anti-OX40L HuMab kappa-light chain is composed

of tHevfvtiowstigelefrexpressi@n plasmids for mutant (variant) anti-OX40L 1gG1

and IgG4 based on LC.001

Expression plasmids encoding mutant anti-OX40L yi- 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., Proe. Natl. Acad.
Sci. USA 63 (1969) 78-85; Kabat, E.A., et al, Sequences of Proteins of
Immunological Interest, 5th ed., Public Health Service, NIH Publication No. 91-
3242, Bethesda, MD (1991)).



10

The immediate early enhancer and promoter from the human
cytomegal.ovirus (HCMV), A synthetic 5'-UT including a Kozak sequence,
A murine immunoglobulin heavy chain signal sequence including the
signal 5 sequence intron, The cloned antj;OX40L HuMab variable light
chain eDNA arranged with a unique Bsmlgrestrlctlon site at the 5' end and
a splice donor site and a unique Notl restriction site at the 3' end, The
genomic human kappa-gene constant g@Rni including the intron 2 mouse
10 Ig-kappa enhancer [Picard D., and Schaffner, W., Nature 307 (1984)

ahs-AM

80-821and-The human-imi IUIIUgIUUUIIIIrmappa'pUIyaucuylauun (“poly-At)

signk$otyRf e dblbreyintian » Mtationsinit of the anti-ORessriptiotab

yl-heagyiehajn islgothpbsed of* the-follow|phelemeantscid Fogquineoediate

early enhanger and promoter foptthe hu may), cyfame % VII‘ Iﬁllg)h -
A synthetic 5-UT including a Kozak,séefﬁJ =nce2? % ﬁg’ 3315 n%ﬁa?ci%ne Hman

immunoglobulin heavy chaih &gRardiuent ehi??am&#?g%%r@ by the amino
sequence infron, - The cloned antOX40L HuhMatyvariable hedaly;chkin; of the

cDNA arranged with a unique %ggg;restr qg\%aﬁit@q{ 1apd a splice
' at the 3'end, 25 - The

donor site ard a unique Not

genomic human yl-heavy ge=ne%§%ﬁﬁs ant re Zh?na}lﬂ'ieﬂjﬁﬁh $HEHBUse 1g -
enhancer (Neuberger, M.S. EM!B@(L 2 (19833 A373:4378)AlThE toamahthe
yl-immunoglobulin polyadenylasiond?pely Aq&rﬁm-ﬁ@%ea@@n Fyastiendby the
elements of the anti-OX40L H IX?}), appa- @?{%ﬂa %ld%% heavy 30

chain expression plasmids: B e anti uMtab Kappa-light

chain or p71 heavF;/ chain e (pre%éﬁ%casséﬂ&th%%@q@%@m?%rmﬁfém ofthe
hygromycin resistance gene - AR3G1gin of epligatiomearil cdilcpstein-Barr
virus (EBV) - An origin of replication from:the vector pUC18 which allows

repiicatigrofrthis
P ?g&l IgG1v2 L234A; | The amino acid sequence Leupsaleusss
L235A of the human y1-heavy chain is replaced

by the amino acid sequence AlaszsAlass

fgG4 [gGavl S228P; Serasg of the human y4-heavy chain is
L235E replaced by Progg and Leupss of the
human y4-heavy chain is replaced by
Gluyss

12G4 1gG4x S228P Serzg of the human y4-heavy chain is
replaced by Progag

Example 6
Production of recombinant anti OX40L BuMabs

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

chain to heavy chain encoding plasmid from 1:2 to 2:1. HuMab containing cell
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35 plasmid in E. coli, and - 47 - A B-laetamase gene which confers
ampicillin resistance in E. coli. Example 4 Construction of expression
plasmids for an anti-OX40L IgG4 HuMab 5 An anti-OX40L y4-heavy chain
prototype expression plasmid was deriveghfrom the anti-OX40L 71-heavy
chain expression plasmid by replacing the human genomic yl-constant
region and yl-immunoglobulin polyadenylation ("poly A") signal sequence
by telhumarpgeatutic yérc bastesttdegiday($EQIIDaN® tlmdeaitofSupernatants
nonUaiea Y4 £onstantRg iR eiLehSEQ 1D NO:60, 64 or 68) and y4-
10 immunoglobulin polyadenylation-signal sequence. For the expression
of anti-OX40L HuMab kappa-light chains the same expression plasmids
werdigsen s pegativad teridgos (beaabpovEnBkanptssioC ofdtruntioandbody in
expressapRiasmids feoh mutRpiduiant) anti-Onidl1aq! doand 196¢%o1) 197-
bas%%ﬁ)n LC.001 Expression plasmids encoding mutant anti-OX40L yI-
and 74-heavy chains were created by site-directed mutagenesis of the
wild type expression plasmids using the QuickChangelM Site-Directed
mutm_‘[(it (Stratagene). Amino acids are numbered according to

IMaN afioafls 2 AERS; Nadk U%Tacté%&c' 1%:3@? 019,
(196 78- 5 Kahat, E.A., et al., Sequences of Protéins of Immuno o@|ca
Interk % éc? %}OHC Health Service, NIH Publication No. 91- 3242,
Bethesda MD (1991)). -48- Table I Isotype Abbreviation Mutations

DeSﬁliH@HQﬁedgCﬂ;E&@Jy%% AR D %ﬂ%&%@&%’%@&?eﬂ@s@— §$§1§11HEPES

o robe A0ty ﬁﬁ%‘%ﬁ#zﬁe@%ﬁe% bo: egma%é‘o%yf% e vas
EZSBFTfWérﬁSIf lkeassntatimsLxa3sve A 8mioaadid e qdérice 3 minutes and

washed with HBS-P for 5 minutes. Regeneration of the surface
(carboxymethylated dextrane surface, CM) was performed by two injections of 10
mM Glycine pH 2.0 for 1 min each. The chip, assay format and sequence of
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.
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L235A; Ala327Leu328Pro329Ala330Pro331 of the delta G236; human

71.-

heavy chain is replaced by the A327G; amino acid sequence A330S;

Gly327Leu32gPro329Ser330Ser33i of the P331S human y4-heavy chain.
IgG1 IgGlIv2 L234A; The amino acid seglégnce Leu234Leu235 L235A of

the human v7. -heavy chain is replaced

y the amino acid sequence

Ala234Ala235 1gG4 1gG4vl S228P; Ser228 of the human y4-heavy chain

is

L235E replaced by Pro228 and LeuP3Blethe human y4-heavy chain

is replaced by G1u235 IgG4 IgG4x S228P Ser228 of the human y4- heavy

chai 'ﬂ’fﬁ Pl PTOT lﬁf(illl t" odugtioraf LUII&Ji 1t-an
OX40L |E|l %s S%e combinant E*Kﬁ‘a swe 0 %@r[;s esd% V‘ S|en¥< M)
transfection of adherent. HEK293-FBNA cells (ATTC CFEL 10852)

cul
(Gi

and 805 1g/amkGAL3 (Rochm a0 sansfagtioh &ugene M6 RagAe)<1 1x10™T
Transfection Reagent was used in a ratio of 10 reagent (l) to DNA (qg)

exﬁggggm i ﬁﬁgd 9?%|a§@%éggﬁ P ﬁ;?lg;aoggﬁéhyzha}réfg 0"

heavy chain encoding; plasmid from 1:2 to 2: JL HuMab cpntaining cell -49-

cul
Su
re

is diven in: Meissner, P., et al., Biotechnol. Bloeng. 75 (2001
Exd

6B i ERE LGB ASY3 $U dsieriehtEbswitR. 8496 Litrddewl G BSx107™"

bco), 2mM Glutamine (Gibcp), 1% v/v nonessential aminoacids (Gibco)

EdSupematantg were. tiEviestetial ddis 4 w2b1xafier tafsiection.99x 107°
pernatants were stored at -20 C until purification. Geperal information

140909

S TP RO Uy 29

ample ¥ Affinity analysis of antibodies TAG34, 1 C.001, 1 C 00‘3 Cc.010

LC

da¥ls | Anti-hFeg | 1.C.029 | hOX40L-His | 141 x10° | 24x10™ | <7,1x16™

CMS5 | Anti-hFeg | LC.033 | hOX40L-His | 7.01 x10* | 2.09x107 | <1.4x10"

No interaction between TAG34 and mOX401. 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 8
Inhibitory competition assay of anti-hOX40l. antibodies inhibiting the
interaction of hOX40L with immobilized h(OX40

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
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LC.029, LC.033 Instrument: Biacore 3000, running and reaction buffer:

HBS-P (10 mM HEPES, 10 150 mM NacCl, 0.005% Tween 20, ph 7.4),

25C. Injection of analyte was performed at 7 concentrations between 0.78

nM and 100 nM for 3 minutes and washed with HBS-P for 5 minutes.
Regeneration of the surface (carboxymethylated dextrane surface, CM)

was performed by two injections of 10 mM Glycine pH 2.0 for 1 min each.

The ehihe asdaycfaan atavthreienceiafetBinjeatiohsmandikisaticteta for | min
correspene-{a t'&ﬁig,e%%%ﬂ3{%}&5?‘9339&'0{&[’1]%1@9' flrlﬁ g&?oﬂ@%f%i%_netic data

calculated by fitting kinetic data to a 1:1 Langmuir ng model.

TablPFERPEAFGIRFTigHAR BARR R ey e kd (1/s) KD (M) CM5
Anti-mFcg TAG34 hOX40L-His 8.84x10 3.32x10-' 3.75x10 CM5
Anti-hFcg LC.001 hOX40L-His 9.01x1g4,4;d §%x10 <1.1x10 CMS Anti-hFcg
LC.005 hOX40L-His 6.84 x10 2,02x10<L.5xIO- CM5 Anti-hFcg LC.010
hOX40L-His-6.:25-x10-2.5x10--3.99x 10 CM5-Anti-hFcg-L.C.019
hOX40L-HiSBBY xhigenhy 10 Anshits -12 ComeiiamP& P ¢ b
hOX40L-Hlis 1,41 x10' 2,4x1{Y <7,1x10 CM5 Anti-hFcg|LC.033
hOX40L-HisMD] @XA@-PBx 1 BEX4108ND inferadtion betivgen TAG34
and mOX40L could be measured. Data Evaluation and [Data Depokition
for all Biat,g;rimgbb@ﬁégaﬁ\iﬂg "‘ﬂb;‘x‘nﬁﬂt-'ﬁisd“tdﬁ .%O?uffttl thilclflgb) were
] o]

subtracted from sample curves for correction of system intrinsic baseline

QO

drift and for noise signal reduction. BiaEvaluation version 4.01 was used

for analys|<fl&eri3Srtdmie ah@¥d0lcditulatidriCa?@finity datd) Example 8

10 Inhibitory competition assay of anti-hOX40L antibodips inhibiting the

interaction of hOX40L with immobilized hOX40 Tnstrument: Biacore 3000,

running and reaction buffer: HBS-P (10 mM HEPES, 150 mM NacCl,

0.005d%h anfeeticzonpibiy ty, bindinp 96 S Hhfe sadhiHe arigieop Grolution affinity).
LC.001 and L.C.005 show a lower IC50-value than TAG34.

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

LC.010, LC.019, 1.C.029, 1.C.033, L.C.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.



nM) and competitor (eight concentrations between 0.78 nM and 100 nM)
were 15 preincubated for at least 20 min at 22C. Injection of analyte +/-
competitor was performed for 3 minutes and washed with HBS-P for

three minutes. Regeneration -51- of the

face was performed by two

injections of 10 mM Glycine pH 2.0 for 1 min each. The chip, assay
format and sequence of injections and kinetic data correspond to the
description in the following table 3. Tal¥ald«CGhip Ligand Analyte
Competitor IC50 (M) CM5 OX4O hFc hOX40L-His TAG34 7x10 CM5

oxagiy

3x10

TAG
TAG
Instr
HEBRE

34, LC.
ument

Ign%ocr] @

(soltmanﬁﬁflmfv\
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tC: UU

hibit the n?
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CM50
ing of C
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value than
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FMVBxaipied Enitope SRESBEAEation

5, 10 L& §18) LC.01
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nh 7.4).25C
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com
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injed

o
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on.
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2.0 for 1 mi
nd kinetic d
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tes; Vvaqu \‘p%‘f,?
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n each(A®RChip, ass
ata correspond to the

N0 e
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Illlir‘I

say foriat and
descnpﬂonin

Jg%ﬁ%mh

] sequence of
the foIIowing

S

table
CMS
Anti-

gntl K

hFcg A

If&g Antl

Anti-OX40L |

EaoL XA PAah

NOX40LALE(D01 A

pitse

Hls

|||}.

CLI&G@ I(J)U IJt:

CM5

Anti-hFcg

Anti-OX40L
(AB.C)

hOX40L-
His

LC.019

CM5

Anti-hFcg

Anti-OX40L
(A.B.C)

hOX40L-
His

LC.029

CMS5

Anti-hFCg

Anti-OX401,
(AB,C)

hOX40L-
His

LC.033

CMS5

Anti-hI'Cg

Anti-OX40L
(A.B,C)

hOX40L-
His

LC.060

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.




(A,B,C) His CM5 Anti-hFcg Anti-OX40L hOX40L- LC.005 B (A,B,C) His
CMS5 Anti-hFcg Anti-OX40L hOX40L- LC.010 B (A,B,C) His CMS
Anti-hFcg Anti-OX40L hOX40L- LC.019 AB (A,B,C) His CM5 Anti-hFcg

~ Anti-OX40L hOX40L- LC.029 B (A,B,C) His CM5 Anti-hFCg Anti-OX40L
hOX40L- LC.033 A (A,B,C) His CM5 Anti-hFCg Anti-OX40L hOX40L-
LC.060 A (A,B,C) His The OX40L epitope recognized by TAG34 was
defifchambplbpe A. However 5 TAG34 do not bind to denatured OX40L
(in pVRRIET QRIGHR T ﬂ@s@&@@&faﬁatmeééw@mﬁm PRFa
within one epitope group (A or B) show cross inhibitory activity, while
antibodies from different groups show additive binding signals. LC.019
neuthaizesothddiantittodies. frormurp updiresctiel| s feontigioup(B0 534 HEPES,

Exgmrﬁe]gﬁfzaBgmﬂtmg ?J@BQS%CWN%IA@?M—@:@Q12%%.:_—&5%%&9 Qfé@&m was
an n nt. blacqre rynnin reactiqn opujtrer: -

(10 PVTERLEr 85 MUE 0 Dhesh Hb iR Ted yp L Tibs-p or
InjedticnrebaisyResvas stivarfdrhe ddeehreesmitasat booviMmerlisapof 100
nM asc washeg withil BRiP 10 sMepminisesoRegendratqraidie sydacas and
Wasﬁﬁéfc% MEY DY IO, Ina RN QL 130 MM dtﬁﬁqofl?(gv%" min,gach. The chip,
assay ormat and sequence o |nJect| ns an Inetic éla%a correspond to

the description in the following table 5. -54- Table 5 Chip Capturing Ligand
Analyte CM5 Anti-mFcg TAG34 TNFa Anti-hFcg LC.001 CD40L
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LC.005 OX40L Anti-TNFa Anti-CD40L In this assays CD40L showed
some unspecific binding to all antibodies or to the 5 chip surface, but after
subtraction of background signals this assay showed, that there was no
unspecific binding of TNFa and CD40L ( R to 500 nM) to the immobilized
antibodies TAG34, LC.001 and LC.005. Example 11 Affinity analysis of
antibodies LC.001-1gGi and LC.001-IgG4x 10 Instrument: Biacore 3000,
running and reaction buffer: HBS-P (1@ ablé SIEPES, 150 mM NacCl,
0.005% Tween 20, ph 7.4), 25C. Injection of analyte was performed at

£ A7

eight concentratiorns of-0: 8 =100 M forthree minutesand—washed

with HBS-P for five LRUYENS ati Jﬂ%ﬁ‘i? Eerformed

by two injections o . ol format
and 15 sequence of (Hjéxtionsandikipetic ddtAGdtrespontMbche

description in the followin g@g{ghgé@etc dqg@\@g[e calcglatgst by fitting

kinetic data to a 1:1 Langmuir binding mod %Ele 6, C%&@%ptmng
Ligand Analyte ka (1/Ms) kd (1/s) Ko (M) %\ ti-m 01

hOX40L- 4.27x104 3.46x108 <2,3x101' I-ﬁ‘sﬂ@ﬂb%htl,chg LC.001-
hOX40L- 4.85x104 7.72x10-8 <2,06x10-"AlgGax s, Zk) LC.001 and
LC.001-IgG4x show the same affinity t6 hOX40L-His.-55-" Example 12

ELISA assay for detection of antibodies binding to OX40L SA-coated

platdd (b6 ResRstioRt L KavpidteoNs BRI R diedipatkuaNignotedigs/en to the
biotinyiated @x4Butdissolveldriifrubatbaskiubierd BendrBhicantainisi@vied, that

1% 2 ( i 1 J,O | [ot ) 0 o)
tem;;’fé%@te‘%T%“eﬁ%%@% o oL AtE qt??r?go@va@ﬁa B to the
(WBISA! s TAG34, LC.001 and LC.005.

Example 11

Affinity analysis of antibodies L.C.001-IgG1 and LC.001-IgG4x

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 HCI 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.

Table 6

Chip | Capturing | Ligand | Analyte | ka (1/Ms) | kd (1/s) Kp (M)

CM5 | Anti-mFeg | LC.001 | hOX40L- | 427x10% | 3.46x10° | <2,3x10™

His
CMS5 | Anti-mFeg | LC.001- | hOX40L- | 4.85x10%° | 7.72x10° | <2,06x10™"
TgG4x His

LC.001 and LC.001-1gG4x show the same affinity to hOX40L-His.
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0.1 % Tween 20). Samples (cell culture supernatants or purified
antibodies) were serially diluted in IB and added to the wells. Plates were
incubated for 1 hour at room temperature. 10 Subsequently, plates were
washed twice using WB. Subsequently a;gonjugate of a goat antibody
against human IgG and POD (Dianova) was diluted to 50 ng/ml in IB and
added to the wells. Plates were incubated for 1 hour at room temperature.
Findllyampied Zvere washed twice using WB and developed with

readyrtpsuses AP e aHERNARRGHEARL INREieAPeREHE (RT) in the

dark. Absorbance was 15 measured at 405 inn after absorbance of the
highest concentration reached a sufficient OD (Fig. la). EC50 values are
obtayiedoriaepratng d Wr aiNtot@mNEL Bdarplole. 18R tdSAthsezy fmated with 0.5

detgedian ofania Q@@ﬂﬁh@'ﬂﬁd?ﬁ@%@qﬂ%@%ﬁW@u@%@BmrPBS containing
OX SA-c a 9 ttom ELIS Microcoat

Geﬁrggoﬁ’i/ were cogg g vé [{b@; ;?n bistiny % ﬁ ><&e8 ua%go %ndt?n rature.
for 1TReRihe phees ‘féﬁ%@?&lﬁﬁﬁe‘i""lf%ﬁsﬁﬁé ma%b@wbwéfwéé%dﬁmbéw@mma
WB (R BSIbuféar20;1%(w/v) TweenTM 20. Samples were diluted in IB to a

concentration of 1 pg/ml and added to the wells in 25 serial dilutions. In
order to achieve maximum binding of OX40 to OX40L in some well onl

TB WALRGHAG I AeliuEs suRFHREl SoIotEH S AR ieTX A eoitightediluted in
withIBigogigddin (Rdohe®iadhiestice@mbeiiiRE) dva lchoge atnakion ofrh&ature.

g/mk yrRsRdAgd ﬁa@é@%&éﬁ%r@vé@%@%%fﬁ&ﬁiw A e iaperatifGeate of a
Subse uent%aglates e wa

dt
SheB B HSERUIPO TR WS SRR S I fs et i
addéd todhaldas& mgtef§1WePéaitﬁ@mtemmba.t¢1bfm athoonatiepnpetampetature.

Fi nﬂ”ﬁaﬂ'ﬁt%df@r%%sh@%wi Geies fiﬁMéBWBd ARV a&r&%ewi%th ready—to-use

read utio Roch om tur T)

da rkX]%qé A Oslcl)ll%r Yar e \(/:?/%é rr:r[:el(gsuredx)J f?@;‘ réﬁ er 1 gaég mjlxr% ggance was
(FigMRsesd %ﬁeé warelsBrapeabmese thribe B&Wééﬁqnﬁwmﬁwm Fvched a
Exasuffe b4t FATCGHassay. or Sietediwmef doiitadsinhibiinge oty agtiongaiM.
human OX40 5 with human OX40L expressed on K562 cells

(K562 OX4OL cells).
Efample 13

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/ml biotinylated OX40L dissolved in IB for 1 hour at room
temperature. Then the plates were washed twice using WB (PBS buffer, 0.1%(w/v)
Tween™ 20.

Samples were diluted in IB to a concentration of 1 pg/ml and added to the wells in
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 ug/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 IB and added to the wells. Plates were incubated for 1 hour
at room temperature. Finally, plates were washed twice using WB and developed
with ready-to-use ABTS® solution (Roche) at room temperature (RT) in the dark.
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Purpose: Assay for determination of the HuMab hOX40L's property to

block interaction of Dig-labeled hOX40:hFc fusion protein with hOX40L
expressing cell line K562 hOX40L. Procedure: The assay is performed

with Dig labeled hOX40:hFc as "assay res%gent" 10 and the HuMab

hOX40L as "competitor”. Assay reagent: stock 0.5 g/1 - 1:10 diluted in

PBS), 100 | anti digoxigenin- FLUOS. 1:25 diluted in PBS / 0.5%BSA / 1%
blockingreagent{R achsuldibgnistiamGibH D&E)ZOZ%;l@JtKﬁ&Zg@W(DCSO values

cellS(GroNmiRdP i %"fﬁgﬁbé"{%%&@&'ﬁ‘ ATLEBS#Rd 15 resuspended in

100l PBS. This is followed by the addition of competitor in PBS
(competitor/reagent relation of 0:1/1:1/1.5:1/2:1/2.5:2/5:1). This is
follokzginpledd incubation time of 30 Min, RT and day light. Then reagent

(in ABGY Was RAARNFNEMPAIQR RT3 Wﬁliﬁ]_n nel dayciaht- oFhfunrells 0x40

Were hed WI | PBS and, pel The

oo AR of‘%ﬁsﬁaﬁ’ﬁfﬁa SRR ST R s
Fab-Fragments (Roche, 1207741)) was added and incubated for 30 Min,

4C imthe darksthe rellasneminvashediwitd 210MEBS@ERIoRallgieddy to block

centiipRtian A5 NALINg FeleBIS BSUSPENASt 1A BeRluol expressing cel

Measurement of the samples was per or ina
(Fig. Q}G%@A}QB‘E U5 Functional assay for determination of the inhibitory
capacity of antibodies for hOX40/hOX40L Signaling (,,NFxB-Assay")

Helawildiyperfptyand 5o Eﬁ‘&%'&i%%% %@%@ﬁ@)@%ﬂ%@%@&%@égem”
were ential Medium (MEM), Ix Na-pyruvate, Ix Non
Essé‘ﬁaé?%% mﬁ]nb@ éﬁbc%’)m%‘é}%cs and in the case of the
recombinant cells + 600 -57- g/ml G418. K562 and K562 expressing
o>ﬁ4@hs¥¥€f@aﬁéﬁwlrsﬂ&l§6%@%@lum1@aﬁdlfb&ﬁl_ﬁaCﬁﬁg)f’fliﬁﬁwmfgoxigenin-
ce m s.a e cells were
seeﬁgg)q(ya cec%%le%srl f 31 Eeeh:(?%?@n g g(? % Ppka?g wic %32&8&00}1@
and P\‘éﬁ%‘é‘i@@ﬁ(ﬁ/@bhﬁgﬁﬁh a C02-incubator. 5 K562 wt or K562_0X40L

cell were added in a cell-to-cell relation of 1:1. Formalin-fixed or not

i 29 5l SR O R e WP v
resuspended in 100pl PBS. This is followed by the addition of competitor in PBS
{competitor/reagent relation of 0;1/1:1/1.5:1/2:1/2.5:2/5:1). This is followed
by an incubation time of 30 Min, RT and day light. Then reagent (in PBS) was
added; incubation time: 30 Min, RT and day light. The cells were washed with 2
ml PBS and pelleted by centrifugation. The secondary antibody for staining (anti-
digoxigenin-fluorescein, Fab-Fragments (Roche, 1207741)) was added and
incubated for 30 Min, 4°C in the dark. The cells were washed with 2 m! PBS and
pelleted by centrifugation. After that the cells were resuspended in 0.5 mi

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 OX40) 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
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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 10 from cell nuclei took place according suppliers

instruction with the NE-Kit from Active Iylgj}if_. The TransAM NFiB-ELISA

from Active Motif (the assay was performed according suppliers

instructions) was used to determine OX40-signaling, which results in
NFiB:gaivatids. KieInaabiesnenipiasipetoxasd atwavelendih I950/6230dium,

nm ahzqan 0.3, &%ﬁgﬁ%%ﬁ%‘éﬁgﬁg@\j&% dé%g’Qa %(,gb;;%gf allLC 15

antibodies were obtaine e range een Example 16
T-cell activation assay Assay principle: Human peripheral blood

monblelieledr @e}lkmﬁﬂxaﬂegaﬁﬁmwmﬂeé esmmai_itig‘maﬁtg(bf 3x10" cells/100 nl
COnQﬁng{a%@gv@ﬁ_t\@@'g@/wggnaBBVEQH%’QQQ%(LZ%E"}é@gtmﬁ% ANE0,-incubator.
CO-S ated wi overexpressi : ertheassay .
con(}%{?ogr%%,‘%cﬂ{/a %@ggﬁhcﬁ%at 8“:24?1?{1 é9(f1p?8](%8éc? -f‘%ﬁ@n of 1:1.
cytokierangiméizsdred nettHersalverdisedrif isihgeln BinSAsgsOX4M. (frozen at -
detemﬁag wlge?k@@ki@@ sitectpta Mab, in\/{E@ﬁ/Zﬂ%M@,L %@”@g@ OX40L cells
pre-incubated far 1 hour.with.appropriate [ of the . . :
poto e e M LSRRI BRI e Rl T simutason

monBRscad: bk {PBIG%#E s cplsatas besnereparimg dd Ovrisie Bria yiraction

densityngradientbentsfigationdechlistopaapisiiersl héh-(Sigmaith dieNE-Kit from

washing.with Hanks, Cals AR GONEES. '@AT?J#E %&H@Q%@% '{;gec Lay was
iIn RPMI 1640 (Gibco),

are 30 resuspended at a concentration of 106/m T
supTETEREUASHRA BEnTEnRY SHESBIAYRR aRes glefdimdeteendie OX4U-signaling,
103 78Xtk sattd OG- £B Scti58H b b e antrolicetieniwilek typddated at wavelength

mainfaingshindhasame PMLMedismysporiemented as deseribedeKrb2.n 1.c

cells trggséected wi% O.X4CgL a@ maint%ined in t%e Sﬁ? edium
suppTEHPSEH Wit LEHRTIEHR (EATBEET5R05 % 4 %A 8NEentration of 50
mg/ml. K562 cells (either WT or OX40L+) are diluted with the 5 same
medBgamble 35105 cells/ ml, and dispensed into each well of a 96 well
tissue culture plate at 50 pl/well (0.75x104/well). Appropriate dilutions of
the thié ﬁr%cga‘%géﬁ fatt)ssfﬁ% cells in a volume of 20 pl/well, and incubated
for 1 hr. at 37C. Each

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 _OX40L cells are pre-incubated for 1 hour with appropriate dilutions of the
antibody before co~culture with PBL,

Procedure:

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

(10X) (Sigma L 10 9132) is added at 20 pl/well (final concentration

0.75g/ml). The total volume per well is cggmleted to 200 | with

RPMI/10%FCS. Plates are incubated at 37C in a 5% CO2-humidified
incubator for 24 hrs. After centrifugation of the plates, the supernatants

are ¢olErtedrand IkeRstestald byl S (BRirSdncDidgoife Asagat RPMI medium

No2Ga /i ancarding da-ine masydaciurer, saeglisalt 9@%)§E4gﬂ)ar39iaamtamed in

calc e the 15 IC50 (Mab ﬁ;oncentratlon that blocks elease

Sheotags B PBIPP te BEEK gt diin FRASIEBn kit atioh 50Uk fnal
in theocomtcﬂtmntuféﬁ T(IQBLH FS@-eH6 20 iES sulbstidYted dromiitited with the
}octggﬂ_lr_ﬁfeﬂgilﬁﬂﬁﬁﬁ bbys PRE v stignuiatesav &@%@Xﬁ%ﬁ%h%éﬁg &'f:ifg9§)wel} tissue

n values are
in the %Téurlfaég Iog Wel\ég /W%ﬂi MT%E RPIPRER é“é%‘ésa?fe&‘e Mab are

(TTaadsdy9 thesipllg the wimm@ryfaﬁeset/wanﬂ@@mé@!@tﬁqo@ﬁdh@rambia%@ Each
lymptingidessstisnedatedupy detanus I0rRBID eriabedak bloatmobonuglgrtvel! (10°

°ne gl BT T P B es ti%bgyi%g"ﬁ* Rigroma L-

ased afddRepted el el mEMEwerangsaratit hisdrim ol hnduaakygiume per
wasmll\ﬂsl comidinedgd 000 himah RIEEIABSBASNASighaae Atdibhs2and°C in a

A S %fnﬂ%%ﬁ%“%@e? el %@fﬁé‘ﬁ%ﬁ?ﬁ"‘ﬂ“ the
oM APIBR iU FEOR TSR dehto S0 a5 A Ca
plasttn3607600 RBME eV warslpraircl Ismedicauemlgﬁgm)% aveslldidgte the

bottquy plaies E&@aﬁﬁtﬁﬁy@@m@%@@/ﬂ@ ﬁQbi'&‘él{h&%%' QNARS -stimulated
add thﬁlwebls f(n a final zfoimentratl n,of 2 to ﬁgf osmve

control Wells tmaXimum -59- proliféra |onf§f|mu Iyn co ?alﬁ%%mi;ll' cultures

to alﬁ%%{e@\h%%l‘émﬂo‘b’ér bé”(’?é*s Sweﬁﬁwéwb@meﬁ@ adttddna pieduced by PBL-
conaeitiiatiod ofifl) SgomAtann - Mad [T AGs. 3§)mm§dnpmw 0.t RSBy .001: 2

(fina}, gpnGensalion Q. %fﬂ@ﬁ(ﬁ%&é?@esé'é‘?@ RO ‘?%t%&ée% S v,

medium alone was use assays were set up | Icates.

Example 17
Tetanus assay (‘TT-Assay’) Testing the inhibitory effect of antibodies on
peripheral blood lymphoeytes stimulated by tetanus toxeid

Peripheral blood mononuclear celis (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); lvophilisate 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 bottom plates.

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

concentration of 2 fo 5 pg/ml. The positive control wells (maximum
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5 After six days of further incubation (37C, 5%C0O2, 95% humidity)
3H-thymidine was added in a final concentration of 1 tCurie/nil and after

an additional incubation period of 16 h the plates were harvested and
incorporated 3H-thymidine was determingd in a beta-counter (Fig.6).

Example 18 10 Cross-reactivity of the OX40L antibodies with mouse

OX40L To determine the ability of the antibodies of the invention to
crosproédetavigtly stimatiaec@X 401y, seriadididitad’ andibgtyodnrd cosiicobntibodies (as

anti igsdMers) ineHbatadvith: ﬁécﬁ%éﬁ%%oﬁe@?aﬁtﬁg%ﬁw-ﬁ%’lﬁab TAG-
%OL Blndik‘g@‘ff K562 WT cells gnd K562-hOX40L cells, stably

exprékag 1S € S5 L AR AP 1S o) R tory
antibediaiirendawrigdinsdkeyhddod impastderhapsain (@ishat i )tvplscates.
used. Antibody RM134L rat anti-mOX40L (eBioscience, San Diego, CA)

was jneluded as 5!oo§| control f E '@548%%/)(85 iég[% nt'bc%gééﬂ -thymidine

TA ) MoUSe anti- 48 a oya was nciu

pos.Wé é@ﬁﬁﬁdmrﬁﬁ@m@s@é@% hn(&@m/@té@ﬁéﬁf&ﬂﬁ"wlﬁ@m&mﬂcubaﬁon
antibedies, & fIL@ﬂeaﬁelrp%QséFﬁF@ mmega&dxgbaﬁmpdwmﬁm@ymmme was
antl%géﬁ)ﬁlagéj efbgt% Cm%#??%%%of bound RM134L a biotinylated

rabbit anti-rat IgG antibody (D , Glostrup, Denmark) was used in
combination with streptavidin, conjugated with phycoerythrin (PE)
(DAERAnHde d8tection of bound TAG-34, FITC-conjugated rabbit

anti-mRKsS L GRAIR A ET e dnGRIHIRIONS SoNES PIRAFCSO values

or 25 maximum binding at 20 pg/ml (Bmax) of the HuMabs tested were
determined using non-linear regression (sigmoidal dose-response with
variabtedsispaingsing @rhphpadiRrisntitsstiesand. iRedoitentio@ .60 tross-react with
accqmiﬂga@mi;nvmimmmgﬂBﬁ’dt@d?@&%% @@d&@@l iﬁ@%@dﬂ@&iwed with

ﬁgtflogrr(% Zk%% orf‘?lgﬁﬁceff i aqgsg e max g{;I)F)I%El o to ?HI cplls and

9.67K 630K NEN . qﬁﬂﬁtk@@hlbr@i@@%@@&dﬁ@ﬁ%aﬁﬁmH&Q@ﬁﬁ@sﬁqdeﬁsmegatwe
was alaaslblel 16Dtat0 efficientlyikind da finéd We sisoiadigates biean &S0 (alpha-

Valu%ﬂiﬁ 5L 9?@9/ 'REM? ﬁfﬂ%‘ﬁi@ﬂ i) e 95)%1613 é?géygﬁég 9%% Diego,

mOX40L or WT ce Is as shgwn b Bmax MF value of 13.47 and A
resp@éw@ﬁ iNg gg(%aféa}siﬂg%%cﬁgm}efor mOX40L expression. Antlbody TAG-34,
mouse anti-hOX40L (MBL, Nagoya, Japan) was included as positive control for

hOX40L expression. For detection of bound human antibodies, a fluorescein
(FITC)-conjugated goat anti-human lgG antibody was used. For the detection of
bound RM1341, 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
ECS50 value of 5.16:+2.93 pg/ml and a Bmax (MFI) value of 385.22, but not to
mOX40L or WT cells as shown by Bmax (MFI) values of 11.41 and 9.67,

respectively. Furthermore, LC.001(1gG4) according to the invention was also able
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control alpha-KLH did not bind to any cells. (Fig.7). Therefore OX40L
antibodies 5 according to the invention show at least 30 fold lower binding

to mouse OX40L compared to human OX40L. Example 19 Potential of

OX40L HuMabs to activate the complemg&t_system Clg and C3c Binding
ELISA 10 To determine the ability of the antibodies of the invention to

induce Clqg binding and C3 activation, an ELISA plate was coated with
seriabdiftitaensivtihady@h@>ctirad antibadiedyAs mEgHtivelconif @l B0+1.05 ng/ml

human; 9G4 heBinding.Site1 Bimngham . &P%?igﬂ& %Eéhown by a

very weakly, was used. Human IgGl (The Binding Site) and alpha-KLH _

(IgGB%g%EQd@Z“ﬁsﬂgoQtf% éaﬁtﬁ)o?é» TEBEHIE ety cXBegisg: the negative
antilvodies weteriKkdubaid chiith e ¢o rmbinahis Qg7 h ubhare fpodBdderaniibodies
as a-2eureR kS TRk e delaetirn: atReuWid Gl AVERIBHANIROWouse OX40L

directed %gadr}sthCI% D in combination with a swine anti-rabbit IgG
antit?ggl)}? c%njﬁgé{]eé with horseradish peroxidase (HRP) (DAKO) were
used. For the detection of activated C3c (generated via activation of C3),
a mausamiis PP human C3c antibody (DAKO) in combination with a rabbit

ant-foLRRAG ﬁﬁﬁ)ﬂdﬁuﬁﬁ’ﬂ%@%&i‘é‘"% %%Pija%rsnoe%t S stf:m
ImmunoResearch Laboratories, West Grove, Sn\R/ere Used: T0 assess
differences in coating efficiencies, coated antibodies were visualized with
a goflt gntirtidrdaBigGanibd8y, conjugated with HRP. Calculations

concerning EC50 values or maximum binding at 10 g/ml 25 (Bmax) of the

HuMabs, tested were determined using non-linear regression (sigmoidal . .
dosefPeéﬁtSHQmﬁw%%@ﬁBépa ReiE ReptpRVERLR Loridiiss, Clq binding
Reseid: L€ a0vaicvarding tdSheritnre ntion svasdblatio ol Ciypefficiaiitydy and

aslirtsdiﬁf@;ﬁg %Yik%ﬁiEsC?@sVélb@aﬁfr@t-Je%Qt&% Itg/m[hﬁsaf;i g@ma)fl"l(ﬁ%l[)ﬁ%@ing Site,
value, 01 o. . r rmaor ositive conurol human an

ot R b L Rl o eh et 89 B VAt o 61 (The
4.17Bi08ipg/mitghdapd 7almSe-giR rékpetlivaigteariacBidek @Durodlive controls.
valusainkd 688 and 830 eepesiivels Asubdre@xpiestedohBiRegativg or human
control uman. 9G4 gé%%é %géﬂ%ﬂ%gﬁg%@&i ¥ 3PLQRERR BORYA WS ibody

of 0.353. Moreover, .OOlI% 4x according to the invention _ )
directed against Clq (DAKO) in combination with a swine anti-rabbit IgG

antibody, conjugated with horseradish peroxidase (HRP) (DAKO) were used. For
the detection of activated C3c (generated via activation of C3), a mouse anti-
human C3c¢ antibody (DAKOQO) in combination with a rabbit anti-mouse IgG
antibody, conjugated with HRP (Jackson ImmunoResecarch 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

(sigmotdal dose-response with variable slope) using Graphpad Prism software,

Results:

LC.001 according to the invention was able to bind Clq efficiently as indicated by
an EC50 value of 2.19£0.42 pg/ml and a Bmax (0OD405) value of 3.089.
Furthermore, both positive control human IgGl and anti-KLLH could bind Clg
efficiently, as indicated by EC50 values of 4.17£1.08 pg/ml and 2.57+1.51 pg/ml
respectively, and Bmax (OD4035) values of 2.683 and 3.306 respectively. As
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had lost the capacity to bind Ciqg, as shown by an OD405 Bmax value of

0.357. In line with the Clq binding capacities, C3c deposition by LC.001
occurred in an 5 antibody-concentration dependent manner, with an

EC50 value of 2.670.16 g/ml and a Bmaé (OD405) value of 2.614.
Furthermore, both positive controls human IgGW and anti-KLH could

deposit C3c efficiently, as indicated by EC50 values of 5.450.36 ug/ml

and &i60e26 tienheestiectivelyohhdrimax (RDUOS)ovabues Of 2. 24 3l@éh by an

2. G%maee@ﬁ%%waﬁé %?fRP%@dMB?e&‘?&aLY?(RH@ ehiztm%@d'a%%ocu% }Wvention

notg 4%’:’»c as sh own an OD405 Bmax value of oreover,
AP BTG Q0 B o R cb P A B Bl 457,
C3c, as shown by an OD405 Bmax value of 0.090. (Fig.8 and 9).
Exampig2Q-Roi@at@l 9 %%%%WM@&S to3pigdisfneu ”@CEQ{@@ lodl2388 in an

lIb 15 G induced ntl 0 dent cellula DCC

med: |a% %’{/ ncepecaé]p ors ?E%y rion Elféctd) F&gﬁsﬁ?gb éé? fg?e%ﬁio 16 pg/ml
ab|||w1%ﬁtﬁ%rraiﬁu6%%§bwﬁée ivedtdn HorbhsemerschmB, npaitigceiigrols human
(deriyesl bmarmiﬁd(dlmmn?zﬁ@apﬂﬁﬂceeleci&@ﬁﬁ@ Bs, @tidatehi lﬁarﬂqeolvames of
136 ) ected, wit man F I, Fc
Fcyéﬁ%%%)nﬁﬁ@?@p%ﬁc Igé%g?e%fl#&f@ ed Wit Ve@r’ ia OB ¥§ OS%gaiues of

and %Bﬁtgré’lngn%réédlé§s}l€§%\§’é&tl% %Pﬁ%ﬁé ﬁ‘&ﬁﬁ&?ﬂ%@?@ﬁ@l Bmmﬁglg@i did
Site tdd. depisyitthdt does nbdbindFeyRIOEHEG fuBrank| galid Toe ®itdingoreover,

Site), ¢hgg ﬁg@&g%k@é@@lﬁgxﬁthews@mphg&lm&na{g% aq@et@wggt C3e, as
Site) Was nclud %%$3 S|t|ve ntr I fog @LRI bmdl%iand human'1gG3

(The B rbé’ %‘?té tiBBids were detected by
FACS analysis using an 25 antlbody directed against human IgG
conj@mﬁgmﬁ phycoerythrin (PE). Calculations concerning EC50 values

or MBIV PO AL BB o e Hubab g wergy,

determined using nonlinear regression curve fitt
Graphpad Prism software. LC.001 was able to bind to FcyRI efficiently

(conparakiedaitheitoatraldgadea0rntibedyastndicateboy P Fedied by Foy

T R e é'%ﬁg 5 g or e

respBeTIER @2 bing Bofg8axiinktecdlsrfidaitth Bintmie Ehien from T1A1

compdigditeeC BQland whdmmunol. 136 (1986) 348-356) s‘iably transfected with
human FecyRI, FeyRIla, FeyRIb and wild-type cells were incubated with serial
diluted antibody and control antibodies. As negative controls, human IgG2 (The
Binding Site Ltd., UK), that does not bind FcyRI, and human IgG4 (The Binding
Site), that does not bind FeyRIL, were used. Human IgG1 (The Binding Site) was
included as positive controi for FeyRI binding and human IgG3 (The Binding Site)
for FeyRII 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 ug/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 EC30 value of 0.11£0.03 ug/ml and a Bmax (MFI)
value of §041.54, but not to FeyRIla and FeyRIIb as shown by Bmax (MFI) values
of 25,06 and 21,18, respectively.
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comparable to the control IgG4 antibody, with an EC50 value of 0.860.12

g/ml and a Bmax (MFI) value of 6030.07. No binding of LC.001 IgG4x to
FcyRlla and FcyRIlIb was observed (Bmax (MFI) values of 21.40 and

19.27, respectively), 5 whereas control IgG3 antibody was able to bind

(Bmax (MFI) values of 536.65 and 418.59, respectively) (Fig.10). The

EC50 value for binding to FcyRI is therefore for LC.001lgG4x eight fold
compaéred g tHe BG5S Ryaltfé abanitbieidyilgGo 0ty Ekasmiga® 1010C.00 1 and was

POt%H{E#Q%QM&%&'U&Aﬁ%?M%ﬁﬂdﬁ%%ﬁ'{ﬁ‘ﬁ{‘ﬁ@@oﬁﬁér Sr4pABIRINE | o/m
the abi %of the ar%ﬁltl)dl]es of the invention to bind t0 Fc%/,OFéIIIa éCDlG) Qn

[
N RN R B IS oot OB JL B g GGy e and
weré iyblHiedvandisctzatedbmith 20 GImi dfibuMiall dbtibodyl 812d, cespreotively),
antiwﬁﬁgrbm@r@qugmcgn%a%%m@%gﬂfﬁhoﬁmgw@m@m 59 536.65
antikgl%gy J?SIE%/R!IIa é%ri}‘tfiéFgJ(tﬁiock%ne %%8 I% F qndefrs, 1‘_?e;ito \ﬁ?rlf];g RI ;
binding via cydﬁ?& s hiegative contro S, umanvfb%ez and g E% gl v I8
Bindiffy <) fer (et de bityd FelyiRinld, warpaieddo Hgnah 1 Grlssdaga@gibody
(Thel Bimging Site) were included as positive controls for FcyRllla binding.
Bound antibodies on NK cells were detected by FACS analysis using a
PE-labeled mouse anti-human CD56 (NK 20 cell surface marker) antibody
(BD BX38M8&ds Pharmingen, San Diego, CA) in combination with a
FITPabedind gfoQXHHD udvitithumbinth (s HFeoRdblibod W KPseiles
immunoresearch, Burlingame, CA). Maximum binding at 20 g/ml (Bmax)
of the 14uMab tested was determined. LC,001 was able to bind to FcyRllla

BB ELdr

efficitht @M B bomtrBNPET o bl IR RO hificAIRY 1 hevR I
Bmat{MB)) valubaniusl 1137cAdiilon wila bReiphgrantidody adamosuclear Cells

FcyRbinvabolished bindieg ahl GRdateaNKigel® (Bmax dvitvabia®fbody and
194'901n rSF‘é’n"JHﬁd ggs'bl%c --rOlzj*er:]s% sctgig{ﬂngogf 1c45(')% 0 LC'}i)n . IPG%i(ogfgng mouse
not bind to Fcy (ff]la and eh%vedlcompara% & %0’the cbtro Pg(?4 E
antise@poditkod’ Bhidke (MrhHGRakGe 8p1786S, Rédulilgdars Brhajooferify binding
LC.003 fg@axiwhichis alast 3AronlyhlanafBmand il 008 Aaditiangife). that
a blogking ARIPPAYRIERINGLEGURYIR ffeghq é?(l% 1958 site) wer
binding (Bmax (ﬁ/l 1) value of 1731.'2%3 Fi 1I’il%f)je 6%% Egamp e %_2 _ thig Site) were
included as posifive controls for FeyRilla binding. Bound antibodies on NK cells
were detected by FACS analysis using a PE-labeled mouse anti-human CD56 (NK-
cell surface marker) antibody (BD Biosciences Pharmingen, San Diego, CA) in
combination with a FITC-labeled goat F(ab), anti-human IgG (Fc) antibody
{(Protos immunoresearch, Burlingame, CA). Maximum binding at 20 pg/m! (Bmax)
of the HuMab tested was determined.

LC.001 was able to bind to FeyRIlla efficiently (comparable to the control IgG1
antibody) as indicated by a Bmax (MFI) value of 641.37. Addition of a blocking
antibody against FeyRHIa abolished binding of 1.C.001 to NX cells (Bmax (MFI)
value of 194.61 compared to background staining of 145.38). LC.001 IgGdx did
not bind to FeyRIIla and behaved comparable to the control IgG4 antibody, with a
Bmax (MFIT) value of 170.52, resulting in a Bmax of LC.001 1gG4x which is about
only 10% of Bmax of LC.001. Addition of a blocking antibody against FcyRIIa
had no effect on LC.001 1gG4x 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
(2002) 1-7). Human umbilical vein endot%ellal ceIIs (HUVEC) naturally
express hOX40L and therefore could be used as "endothelial cell model”.
Aim of this assay was to determine the fate of hOX40L on HUVEC cells
aftedhimolipie 82 antibodies TAG-34 and LC.001. HUVEC were thawed and

?épap:?gt? I@fﬁ%hﬂ muﬁ)nl%%"/tafgcﬁsﬁg@ﬂmn@ ggoxlﬁn%/(} (S Xprimary
arste were cells/we

Afte Ay S&ég’g‘f?ﬁé&rgﬁ‘ é Yo FCS. Addition of
antibody (<KLH> (antlbody against Keyhole Limpet Hemocyanin),
TA%&&@&&{&LQ@M%ﬂ@@é&&@e@@fﬁa%ﬂwﬁemgm(m&&p%mIearaﬂ Immunol.

incug é{O 548)2@02)“ o 21{“ %le]%%n nc%l veln enf% hg? E:ell W%-R/A]‘:%i Ig‘mral

orL secondar antl agalns marine

|abeﬂéﬂ%&rh§e\1€%@4sed(¢ yisroaytdnig %Q?n&‘h yeothgaleeelvmpdel”. Aim of
Alexaid88shy sz )edetedtiig/mhk RACBHDICASUremdNtVWascanesivr binding to

FAC:s5aLBESIon Pickine S@@bﬁnd mean fluorescence intensity (MFI)

was calculated. The <KLH> antibody was used as unspecific, negative
control. 20 Table 7 shows that addition of LC.001 does not result in
dowhtmodllation Ghv@X 400 expredsion G EHUY BECAeidusdithdr@Eitésr2i5lays. in

nor afien 2 ik (GRMBRIR) NG A MLhIne ARk HeweMeaddiianed cells/well).
TAG 34 shows a strong (about 3-fold) down-modulation of hOX40L on

HUVEC cells after 2,5 It as well as after 24 It (compare line 10 with line

11 afdtaA .dassAhQimﬁgﬁ;@mcd@gqit@tE@%miaﬁ ih &' CBndeiditition efitibody
10”pg¢mme mtﬁitiedhﬁy%gdmgegw@qmIﬁmxmlfoemﬁﬁﬁsipﬂemlﬂ UMEC001 for
ce Sm ap_us or ar a

Cgl%}u(iatlo%% fu‘ij tIOEI]—IYIABCEQJ 4%8 XCM) A% n?ro% > T 24 b

downm 1 me la co

or Stalnl
5 17 90 R L OTTNNG bl 2Hsh 2@‘5@ 54 95 LC.001. FACS-staining with

secondary antibody against murine Ig@, labelled with Alexa488 (=<m>) or against
human IgG, labelled with Alexa488 (= <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 hine 10 with line 11 and 12).

Antibodies according to the invention in a concentration of 10 pg/ml do not induce
downregulation of OX401. expression on HUVEC cells.
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3. <KLFI>-<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> <m>
3.68 3.43 10. <KLH> TAG-34 <m>30.73 31.58 11. TAG-34 - <m> 9.44
7.39 12. TAG34 TAG-34 ~ <m> 8.97 14.89 Example 23 5 Western Blot
analysis of TAG34, LC.001 and LC.005 40 and 100 ng hOx4OL-His (R&D
Systems, with a theoretical size of 28-J4kd@d) and the molecular weight
marker Magik Mark XP (Invitrogen; 20, 30, 40, 50, 60, 80, 100, 120, 220

kDa) were prepared for get- |eCtrop oresis: Therefore x-Protein; 2:51;
Nu Pa\gial_ﬁlﬁée&t'r‘ﬁﬁm saltBPdBEdcyl suitstanyMaisutrer (4x), | 10YIFT
Pdoe iReeitidiziion gefiox 30adniagd H20 o FAGkere put together and

atured for 10 min. at 70C. After that the samples were loaggdonto a 24

Nu
der

NuP
Ru

(allaYal
LLIAY |

?gme ,E}fF %QT,“, 1.0% bis-1Ir11s) jand run 1or I nat 150V in I‘:](}VIUI-’i

¥)..The.ael was-blotted-bv-a-Semi nr\l 1 onto

3.39

PV

D M@lﬂtﬁ@lﬁ@wl libored115 activation of the membrane b%B§an. 24.99

AT T TV VGO Ittt Ui o S /1 DUt Oito

inc

Ubatign jp-methanol. and 10 min ipgybation in 1.x transfer buffer) using 4 74

IX N
for &
PB
ant|
incti
LC:O
wa

{ I-’ ransfer bufter, 0. 1% Antioxidance; J.U‘V etnan )

A in-a-sé Y chamb Fhe-membrane was Ix

| I T T T IIII T rl T uuvvu\uu L

S5/ b45 91k / 0,5% Fween under $ I‘Féll%lng for Ih at -651 RT. 3h&2primary  30.78

kody(pAB) was diluteddn Ix PBS L% milk / 0.5 % weerggag@ded and 3369
hated overnight ar 4C. LC.001 1 9116 gy ina total volugie of 4
n&neqhq»q:qqt% Aml-5 TAG341 187 (1.6-g)-/-4ml The md Whrane 3.18

>$va$¢ib@f®@fr5ﬂ 1C VP4 xPBS 0<5%Tween The secondﬁr-}‘ll 25.32
9. <KLH> - <m> 3.68 3.43
10. <KLH> TAG-34 <m> 30.79 31.58
11. TAG-34 - <> 9,44 7.39
12. TAG34 TAG-34 <HE> 8.97 14.89
Example 23

Western Blot analysis of TAG34, L.C.601 and LC.005

40 and 100 ng hOx40L-His (R&D Systems, with a theoretical size of 28-34 kDa)
and the molecular weight marker Magik Mark XP (Invitrogen; 20, 30, 40, 50, 60,
80, 100, 120, 220 kDa) were prepared for gel-electrophoresis. Therefore x pl
Protein, 2.5 pl NuPage LDS (lithium salt of dodecyl sulfate) Sample Buffer (4x), 1
ul NuPage Reducing Agent (10x), and Hy0 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 Ix MOPS Running Buffer
(Novex).

The gel was blotted by a Semi-Dry-Blot onto a PVDF Membrane (Millipore;
activation of the membrane by S min. incubation in methanol and 10 min
incubation in 1x transfer buffer) using 1x NuPage Transfer Buffer (I1x buffer, 0.1%
Antioxidance, 10% methanol) for 1 h / 50 mA in a semi dry chamber. The
membrane was blocked m 1x PBS / 5% milk / 0,5% T'ween under shaking for 1h at
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antibody (sAB) was diluted in Ix PBS / 1% milk / 0.5 % Tween, added and
incubated for 1.5 h at RT. For LC.001 and LC.005 polyclonal antibody

against 10 human IgG (Pierce) in a 1:10000 dilution was used as sAB; for
TAG34 polyclonal antibody against mouge IgG from the Lumi-Light

Western Blotting Kit (Roche) in a 1:400 dilution was used as sAB. The
membrane was washed 2x for 30 min with 1 x PBS / 0.5 % Tween. For
deteBfiod thetiomniyLdghbMe spe¥B Blatsidg Wid(RochBB&édbsdintk / 0.5 % Tween,
manfaciured sinsiEretign-washpiseskd he results from the western blot 15

were shown in Figure 12. LC.001 is able to detect (dodecyl sulfate)

denatured OX40L, whereas LC.005 and TAG34 do not bind to denatured
OX40LC.-086- List of Reflerbhces Matgatahyvadvaie @idbaem. Biophys. Res.
Compuno251 (1998).131L6l36) Akiba, H., et al., J. Exp. Med. 191 (2000)
375-3¢ Angal, ef al. Meﬂ. Immunol. 30 (1993) 105-108 Aplin, J.D.,

and gf/%%%h, J.C. grg. ”éécf’ o ﬁmél\? Biochem. 1.0 (1981) 259-306

Arestides, R.S., et al., Eur. J Immunol. 32 (2002) 2874-2880 Armour, K.L.,

et alTHeunedbrameuned. REHEAFY) RG1E) 2824 iAuSHBES/ 56T akerdThe secondary
CurrgniiRigtacalpindolesiial Biologyrzreens Rublishing 0 AOLWIRMed and

Interscience, New York (1987) Barnes, L.M., et al., Biotech, Bioeng,. 73 ,
(00T BTt ib 1ol b C SO 92 (20009 rEutasy ageint
BaumrPaRIgét @ligEMBO:J.: 130(X0&A) 8902406t d BlazaB:; BR. Tét@h4 polyclonal
?;88%&5&@9%%@%@ ﬂ%ﬁ-ﬁ(ﬁ?%@?ﬂlﬁi;]ﬁ%ﬁ{- V\?eé;’é}g-’@ %?&ki%ﬁd%t (Roche) in

-99..bruggemann . al ear munol. = . .
SrurhouQ B 25 K TS TR (1 B Sk o 30 min with
BurgesEB K 0. ail wrenl|Beg @ etietiomie horni-13gnobayessidgy nB ribdioche)
DR. aet @ldiMNaitieu?a8uitP8GhI2&-3dd Ros BUHONT R Resiolfibnmupaledm blot
(1985). 161 P. | methods 4 (1994) 25-
Canito eS8 el 12,3 Sl IR BT M08 Il patlq enatured
J. eg}ﬂd’r(&.m'@rge_lsﬂz(‘({)gégpégﬁ% do not bind to denatured OX40L.
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1. An antibody binding to OX40L, comprising a variable light chain and a
variable heavy chain, characterized in that the variable heavy chain
comprises CDR3 selected from SEQ ID NOs : 33-38 and/or the variable
light 5 chain comprises CDR3 selected fijgm SEQ ID NOs : 51-57. 2. The
antibody according to claim 1, characterized in that the variable heavy
chain comprises CDR] selected from SEQ ID NOs: 21-25 and CDR2
selected from SEQ ID NOs: 26-32 &atkot (lawasiable light chain
comprises CDR1 selected from SEQ ID NOs: 39-44 and CDR2 selected

from SEQ ID 10.NOs: 45:-50. 3. tibod accordln e

clin 3 155 SR TU, that S0 i FOR TRE e VAT and
comprlsesffﬁrﬁb}mlﬂi@ﬁé[dd @é’q@beﬁ&@ﬂﬁ@é@@hd%tl@@elé@ed@?@hﬁhéeﬂvy chain
group congistingaf St I@ibt@dlfx&n%ge H;ﬂzﬂlolsG 3pd 4 8ndBrkhd Reriable light

antibody aﬁcordln tr(i)Séa@%e g&gl%@% ?ﬁrﬁgerl%egsg] that the

human heavy c variable region comprlses n amino acid séquence
independently selected from the group consisting of SEQ ID NO: 2, 4, 6,
8, 1D, 127k abflany 20c&dilzetanitiany adeading dedanytonelef claighdelhcavy

to 4, Chargﬁgﬁ{lzc%%l&%@t é@@'{]ZQe@éﬁtQ@dﬁ{&W%@xﬁ?Lﬁ@Q thatahe, CDR2

antibody co prg S a variable region combinatio dependentlyselecte
from the B D Lo Aion <1 e T ERARIR Uehlmen compriss

domain déﬂih%bl Byjcarminbacidlsagie MtesSERHMDING DRAGtkethédigm SEQ 1D
chain variglple demain defined by SEQ ID 25 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 dbhsaintdefinagsydngine aidsegliehiaSE® 3oipraedizahdn that the

the heavyiehain anabledamairlaedinediby SToRpEsNQib; ahingl)dia c;equence
light chain,variaie, JRmaiR AefRGH BYAIING AL RRAYAIGRHS No: 1. 3, 5. 7,

9,11, 16 and 18.

4. The antibody according to any one of ¢laims 1 to 3, characterized in that the
human heavy chain variable 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.

5. The antibody according to any one of claims 1 to 4, characterized in that said
antibody binds OX40L and that the antibody comprises a variable region
combination independently selected from the group consisting of

combinations

a)  the light chain variable domain defined by amino acid sequence SEQ
ID NO:1 and the heavy chain 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
NGO: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;
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ID NO:7 and the heavy chain variable domain defined by SEQ ID NO:8;

e) the light chain variable domain defined by amino acid sequence SEQ 5

ID NO:9 and the heavy chain variable domain defined by SEQ ID NO:10;

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

ID NO:11 OR 16 and the heavy chain variable domain defined by SEQ ID

NO: 12 10 g) the light chain (VL) variable domain defined by amino acid
sequenced SEGhiD @ dhaind vtheahbadyrehaini{tiViariablimdamidisequence SEQ

defined by SEQIRNG: Eﬁéﬁ%ﬁz‘@g‘t&'aﬁi”v‘éﬁﬂﬂ@%gf?ﬂm'%Q?JHE?@PBSEQ D
amino acid sem e SEQ ID NO: 18 and the heavy chain variable

domain defin EQ ID 15 NO:19; i) the light chain variable domain
defined byhmuﬁ@dtgbtséqmweéﬁwmqﬁ@nd tyeshgavyackiquence SEQ
variable domaimslefined £ SEQUHEVNCrath 2Q:8bIN@ANHROEYRREOHINGEQ 1D

to any one of clgims,.1 to 4, characterized in that the antibody comprises
the light chain variable domain defined by amino acid sequence SEQ ID

NO:1 andfthe Hi&WeBhalinvarrmblaciomminrfaeinyy smipqpadoigguenrce SEQ

or 20. 7. The anbhedylacosrdigd hehane ehelaivasidil doshasatignizedy SEQ
in that 25 the gptiegycomprises a kappa light chain constant reglon as

defined by SEQ ID,NO:I3 or the light chain constant region of SEQ

NO:61, 65br 69¢ 8ishhsiitday 3%%%@@%%9@6‘}%@%#&&%%6@ sequernce
characterized iSkthat thé@ritibodiyleoheprisehah ¢svy consténtivegion d&fined by
defined by SEQ o N§1id.er. 30 SEQ ID NO: 15 or the heavy chain

constantr gion of D NO: 5 r 66. tibod) acco d|n
claims 1 tB fﬁ%%f Ry %}%fg 8\%@@? ence SEQ
kappa Ilght Cham MOHDHad b, Ikavy cham variable domam deﬁned by SEQ ID

NO:19;
i) the light chain variable domain defined by amino acid sequence SEQ

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

6. The antibody according to any one of claims 1 to 4, characterized in that the
anttbody comprises the light chain variable domain defined by amino acid
sequence SEQ ID NO:1 and the heavy chain variable domain defined by
SEQ ID NO:2, 17 or 20.

7. The antibody according to any one of claims 1 to 6, characterized in that
the antibody comprises a kappa light chain constant region as defined by
SEQ ID NO:13 or the light chain constant region of SEQ 1D NO:61, 65 or
69.

8. The antibody according to any one of ¢laims 1 to 7, characterized in that the
antibody comprises a heavy constant region as defined by SEQ ID NO:14 or
SEQ ID NO:15 or the heavy chain constant region of SEQ ID NO:58,62 or
66.

9.  An antibody according to claims 1 to 8, comprising as

a)  vheavy chain SEQ ID NO:58 and as kappa light chain SEQ D NO:61,
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b) y heavy chain SEQ ID NO:62 and as kappa light chain SEQ ID NO:65

or ¢) y heavy chain SEQ ID NO:66 and as kappa light chain SEQ ID

NO:69. 10. The antibody according to any one of claims 1 to 9,

characterized in that it is 5 produced by acell line selected from the group
consisting of cell lines hu-Mab<hOX40 L>LC.001,

hu-Mab<hOX40L>LC.005, hu-Mab<hOX40L>LC.010,
hu-Mab<k®X49 et G.0hanHENABP<NOX2CGtmd G pPadnght chain SEQ ID NO:65
hu-Mab<hOX4QL>LC.033. 10 11. The antibody according to any one of

claims 1 tg 9, characterized j tibody js a chimeric or

Pumanized andbiyy IS Dot SaCr g T A S AP SRR 060
9 characterized in that the antibody is a Fab, F(ab’)2 or a single-chain
fragment. T A aftibadydaesesding sacoyiigieims D tordrwheraln thehat it is

tibody bj @) ' K | | h 0-8 M., .Th
antinody SSnse? 80 S Il A e HBTS LR A S
10-9 M. 15@%@3%@3%5&@09@%9 to any one of claims Ito 14,

characterized/iabttigb X48hows .(ManhiNGA<As3HEhhibiionQy blocking the
|nteractloq&@%%g@g@ﬂ;ﬂ:ﬁﬁ%%&%ﬁ@%gﬁ@ coatln]Eg1 "
concentration o ith an value in the range of 1 nM -
4 nM. 16.%&%%%%%?@53&%% of an antibody molecule of any
one of claims 1 to 15 comprising culturing a host cell comprising nucleic

acid gncoting:anbadiinedy #REQFING ihany ang Rl CRIMShigdR4nden that the
condltlonsartlrtl%t llow 25.s nthes?1 of said ntlgg&y molecule and

. 1 15 84 COUNIETIC OF aumanized a s -
recovering Said antibody molecule' Tront safd cuitire. 17. A composition

comprising an antibody molecule of any one of claims 1 to 15. -73- 1.8.
The tompdisitianibbdiaiatdrdinghichis amhariatevtical 9cBahagaeticn that the

compositigQn.. tical co Si C ising an antibody of
any oneI é?%fé}.‘%ﬁfp A’E 51‘3%8%%%] gﬁé;&sﬁ%% gﬁapm%%gl{ﬁlglly acce;)tabI)(/a
excipient.

13.  The antibody according to any of claims 1 to 4, wherein the antibody binds
to OX40L with a Kp vatue of less than 10° M.

14.  The antibody according to claim 5, wherein the Ky, range is between 10 10
1079 M.

I5.  The antibody according to any one of claims 1 to 14, characterized in that it
shows m an ELISA assay inhibition by blocking the interaction of
immobilized OX40L with soluble OX40 at a coating concentration of 0.5
pg/mi OX40L with an IC50 value in the range of 1 1M — 4 nM.

16. A method for the preparation of an antibody molecule of any one of claims 1
to 15 comprising culturing a host cell comprising nucleic acid encoding an
antibody according to any one of claims 1 to 15 under conditions that allow
synthesis of said antibody molecule and recovering said antibody molecule

from said culture.

17. A composition comprising an antibody molecule of any one of claims 1 to 15.
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5 20. An antibody as defined in claims 1 to 15 for use in therapy. 21. The
use of an antibody as defined in any of claims | to 15 for the preparation
of a medicament for the prophylaxis and treatment of inflammatory
disorders. 10 15 20 -1- SEQUENCE LI_%‘%I[\IG <110> F. Hoffmann-La

Roche AG <120> ANTI-OE40L ANTIBODIES <130> 22672 WO <150>

EP 04022158 <151> 2004-09-17 <150> EP 04030546 <151>
20041§2-A3e<dGposBied 1@>cRaterith version 32 pha2dieedutd@dl 1or 10 diagnostic
<212> PRI xrplanartificial <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 Lou Ser Ala Ser Val G1ly 1510 15 Asp Arg Val Thr lie Thr Cys Arg

Ala $8&r GirrBiys St erTyy 20 26@MrennAlanTagiFyd Gin @jndnpsoPebeims 1
Glu Lys Alg Fraddys ekl s b8a3a:4042T AlrfaiSer Ssedau Gin Ser

Gly Val Pro Ser Arg The Ser Gly

20.  An antibody as defined in claims 1 to 15 for use in therapy.

21, The use of an antibody as defined in any of claims 1 to 15 for the preparation
of a medicament for the prophylaxis and treatment of inflammatory
disorders.



50 55 60 Ser Gly Ser Gly Thr Asp The Thr Lau Thr. lie Ser Ser Len Gin
Pro 6570 7580 Gin Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Aso Ser
Tyr Pro Tyr 85 90 95 Thr Phe Gly Gin Gly Thr Lys Len Gin lle Lys 100
105 -2- <210> 2 <211> 120 <212> PRI <213> Attificial <220> <223>
heavy chain, variable region of LC.001 <400> 2 Glu Val Gin Lea Lou Glu
Ser Gly Gly Gly Lou Val Gin Pro Gly Gly 510 15 Ser Lou Arg Lou Ser
Cys Ala Ala Ser Gly Phe ThrBH&R<n ‘Ser TV 20 25 30 Ala Met Ser Trp
Val Arg Gin Ala Pro Gly Lys Gly,Lou Gin Trp Val 35 40 45 Ser lle lle Ser
Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val 50 55 60 Lys Gly Arg
Phe-Thr He-Set:Ang. AspAspiiRer Arg Thr Thr Lea Tyr 65 70 75 80 Lou
Gin Met Asn Ser Lou Arg Ala Gin Asp Thr Ala Val Tyr Tyr Cys 85 90 95
Ala bys A8 Arg'Lou Val Ala Pro Gly Thr The Asp Tyr Trp Gly Gin 100
105110 Gly Ala Lou Val Thr Val Se, Ser 115 120 <210> 3

<150> EP 04022158

<151> 2004-09-17

<150> EP 04030546
<151> Z004-12-23

<160> 69

<170> PatentIn version 3.2
<210 1

<zZ11l» 107

<212>» PRT

<213> Artificial

<220>
<ZZ3>» 1light chain, variable region of LC.001, 1.C.059 and LC.063

<400> 1

Asp Tle Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 i0 15

[§23

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

Lew Ala Trp Tyr Gin Gln Lys Pro Glu Lyvs Bla Pro Lys Ser Leu Ils
35 49 45

Tyr Ala Ala 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 80

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

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



<21'>>107 <212> PRT <213> Atrtificial <220> <223> light chain,
variable region of LC.005 <400> 3 Gin lle Val Lou Thr Gin Ser Pro Gly
Thr Len Ser Lou Ser Pro Gly 15 10 15 -3- Glu Arg Ala Thr Lou Ser Cys
Arg Ala Ser Gin Ser Val. Ser. Ser Asn 202530 TyrLou Ala Trp Tyr Gin
Gin Lys Pro Giy Gin Ala Pro Arg Lea Len 35 40 45 lle Tyr fly Ala Ser Ser
Arg Ala Thr Giy lle Pro Asp Arg Phe Ser 50 55 60 Gly Ser Giy Ser Giy
T;ﬁ%lﬁ@p Phe Thr Lou Thr lle Ser Ara Lou Gin 65 70 75 80 Pro Gin Asp
Plgéal?ga Qi Tyr Tyr Cys Gin Gin Tyr Giy Ser Ser The 85 90 95 Thr Phe
GiyPro Gly Thr.lys Val Asp lle Lys 100 105 <210> 4 <211> 120 <212>
PRT <213> Artificial <220> <223> heavy chain, variable region of
LEOD5 <400> 4 Gin Val Gin Leu Val Gin Ser Giy Gly Gly Val Val Gin Pro
GlyArg 115210 I528e leeniig LenSer @ysAlX Ala Ser Gly Phe i'hr Phe
S%ro,%\gn E’he 20 25 30

Glu Val Gln Leu Leu Glu Ser Gly Gly Giy Leu Val Gln Pro Gly Gly
i 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 Alz 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 Tyy Cys

Ala Lys Asp Arg Leu Val Rla Pro Gly Thr Phe Asp Tyr Trp Gly Gln
160 105 110

Giy Ala Leu Val Thr Val Ser Ser
115 120

<210> 3

<2ii> 107

<z12> PRT

<213> Artificial

<220
<223> light chain, varlable region of LC.003%

<400> 3

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



Gly Met His Trp Val Arg Gin Ala Pro Giy Lys Gly Lea Gin Trp.Val 35 40
45 Ala Ala lis Trp Tyr Aso fly His Asp Lys Tyr Tyr Ser Tyr Tyr Val 50 55
60 Lys fly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe 65
70 75 80 Len GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala. Val. Tyr Tyr
Cys 85 90 95 -4- Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr The Asp Tyr.
Trp Gly Gin 100 105 110 Gly Thr Leu Val Thr Val Ser Ser 115 120 <210>
5@P149107 LD12SPRT L2133 Adifitiar<220>"<228> I At chaifs"
variable reglonz%f LC.010 <400> 5 Gin lle Val Leu Thr Gin Ser Pro Gly
Thr Leu Ser. Lou Ser Pro Giy 15 10 15 Giu. Arg Ala Thr Leu Ser Cys
Arg:ALau Sek Gin, Ser-ValSerSerSer20:25 30, TykLotbAlagT iR YEGin
Gin Lys Pra Gly Gin Ala Pro Argteu Leo 35 40 45 lledTyr Gly Ala Ser Ser
Arg Ala Thr Giy lle Pro Asp Arg Phe Ser 50 55 60 Gly Ser Gly Ser Gly
Thr Asp Phe Thr Len, Thr_lle Ser Arg Leu G1u 65 70 75 80 Pro Gin Asp
PhleeAgﬁrv%P‘r@r Ty?%y?éurﬁ*@uﬁ‘fny}"IyJS%réErfﬁeAé% g695 e “er

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 Gin Gln Tyr Gly Ser Ser Phe
85 90 95

=3
=
[

Phe Gly Pro Gly Thr Lys Val RAsp Tle Lys
100 105

<210> 4

<211> 120

<212> PRT

<213> Artificial

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

<400> 4

Gin Val Gln Leu Val Giu Ser Giy Gly Gily vVal val Gin Fro
1 5 10

v ATg

0
& I

Ser Leu Arg Leu Ser Cys Ala Als
290

Phe Thr Phe Ser Asn Phe
30

SRR
(D
)—1

(7]

{.y.a

R

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 &0

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 . 895



Thr Phe Gly Pro Giy Thr Lys Val Asp lle Lys 100 1.05 <210> 6 <211> 120
<2i2> PRT <213> Atrtificial <220> <223> heavy chain, variable region of
LC.010 5- <400> 6 Gin Val Gin Les Val Gin Her Gly Gly Gly Val Val Gin
Pro Gly Arg 151015 Ser Len Arg Lep Ser Lys Ala Ala Ser Gly Phe Thr
Phe Ser Asn the 20 25 30 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys
Giy Lou Gin Trp Val 35 40 45 Ala Ala lle Trp Tyr Asp Gly His Asp Lys Tyr
Tyr Ala Tyr Tyr Val 50 55 60 Lys Gly Arg The Thr lle Ser Arg Asp Asn

S n Thr Lou Phe 7580 Lou ra Ala
G% Asp hr A%i/%‘lzyg%yr pr(s)riér grg 95" %h%\rM S%\spyﬁgrl Ic%e%;k?rp
Tyr. Ara Tyr Phe Asp Tyr Trp Gly G|n 100 105 110 Gly Thr Lou Val Thr
Val Ser Ser 115 120 <210> 7 <211> 58 <212> PRT <213> Atrtificial

<220Tr«2P3> fight*chaliial vasialilerregion of LC.029
115 120

<210> B

<211> 1067

<212> PRYT

<213> Artificial

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

<400> 5

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

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

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

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

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 Ser Phe
85 80 85

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

<210> &

<2il>» 120

<212> PRT

<213> Artificial

<220
<Z223> heavy chaln, variable region of LC.010



<400> 7 Met Len His Pro Lou Cys Lys Val GIV Her His Gin Gly Ser Val
Ala 151015 Val Asp Len Gly Gin lle Ser Lou Ser Pro Ser Ala Ala Cys
Set Leu 20 25 30 -6- Lys lle Leu Gin Lea lle Thr Val Asn Ser lle lle Val Ser
Len Thr 3540 45 She Gly Giy Gly Thr4.ys Val Giu lle Lys 50 55 <210> 8
<211> 120 <212> PRT <213> Artificial <220> <223> heavy chain,
variable region of LC.029 <400> 8 Gin Val Gin Lau Val Giu yen Gly Giy
Gly Val Vai Gin Pro Gly Arg 1510 15 Ser Leu Any Lein Ser Cys Ala Ala
Ser &ly T%e Thr The Ser Asn The 20 25 30 Giy Met His Trp Val Arg Gin
Ala Pro, Gly: Lys.Glydled:Glu rp;Vial: 85 40,45 Ala.Alalle Trp Tyr Asp Gly
His Asp Lys Tyr Tys Ser Tyr Tyr Val 50 5% 60 Lys Giy Arg ShesThr lle
Son Arg Asp Asn Ser Lys Aen Thr Len She 65 70 75 80 Leu GIn Met
Asn Ser Len Arg Ala Glu Asp Thr Ala Val. Tyr Tyr Cys 85 90 95 Ala Arg
ASP SET'SREISEF TS T Ay TYHS h%eAs& TVEPrp iy @urﬁefoésm?)hﬂo
Gly Thr Leu V&l"Thr Val Ser Ser

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

Ala Ala Ile Trp
50

3
)
[

Asp Gly His Asp Lys Tvr Tyr Ala Tyr Tyr Val
5

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ssr Lys Asn

4

hr Leu Phe

65 70 75 8GC

|

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

Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gin
100 105 1310

Gly Thr Leu Val Thr Val Ser Ser

<Z10>

<211l> 58

<212> PRT

<Z213>» rtificial

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

<400> 7
Met Leu His Pro Leu Cys Lys Val Gly Ser His Gin Gly Ser Val Ala

1 5 10 15

Val Asp Leu Gly Gln Ile Ser Leu Ser Pro Ser Bla Ala Cys Ser Leu
20 25 30



115120 <210> 9 <211> 57 <212> PRT <213> Atrtificial -7- <220> <223>
light chain, variable region of LC.019 <400> 9 Met Pro Pro Val Trp Lys
Val Giy Ser His Gin Gly Ser Ala AlaVal 1510 15 Asp Lou Giy Gin lle
Her Lou Ser Pro Se-, Ala Ala Cys Ser Iceu Lys 20 25 30 lle Lou :Gin Leu
lle Thr Val Asn Ser Lou lle Val Thr Leu Thr Phe 35 40 45 Gly Gly Gly Thr
Lys Val Glu lle Lys 50 55 <210> 10 <211> 116 <212> PRT. <213>

A Yﬁci%ﬂe<%‘?6>6132§%‘$ heavy chain, Avariable tegionof HC 194665 10
Gin Val GifiLau Val Glu Ser G|¢93|y Gly Val Val Gin Bro Gly Arg 1510
15 Ser Lou Arg Lou Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr. 20
25:30 cThrdetahlis Thip Mal Ag Gin Ala:Prosfly Lys Gly Lea Glu Trp Val 35
40 45%Ala Val lle Trp Tyr AsgrGly Ser Asn Lys Tyr Tyr Val Asp Ser Val 50
55 60

<210> 8

<211> 120

<212> PRT

<213>» Artificial

<220>
<223> heavy chain, wvariasble region of 1LC.D2%

<400> 8

Gln Val Gln Leu Val Glu Ser Gly Gly Gily Val val Gln Pro Gly Arg

]
=

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 Ile Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val
30 55 60

'CD
G

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Rsp Thr L Tyr Tyr Cys
83 elg 85

|

b
ks
=
o
[a1]
=
I
!

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

100 105 110

Giy Thr Leu Val Thr Val Ser Ser

115 120
<Z2i0>» 9
<211> 57
<212> PRT
<213>» Artificial



Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Lea Tyr 65 70
75 80 Len Gin Met Asn Son Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95 -8- Ala Arg Lys Asn Trp Ser Phe Asp Phe Trp Gly Gin Gly The
Lea Val 100 105 110 Thr Val Ser Ser 115 <210> 11 <211> 106 <212>
PRT <213> Artificial <220> <223> light chain, variable region of LC.033
(a) <400> 11 Sic lle Val. Lou Thr Gin Ser Pro Ala Thr Lou Ser Lou Ser
Pfo45fy 15 10 15 Gin Arg Ala Thr Len Ser Cys Arg Ala Ser Gin Gly Val
Sé&ATg TYPP0 2530 8L AM TARTIGH & 13% Pro Gly Gin Ala Pro
Arg leu Leu lle 35 40 45 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala

AV

Arg Val Ser Gly 50 55 60 Ser Gly Pro Gly Thr Asp Phe Inc Leu Thr lle
Ses:Serd au Gl Pro-65,£075 80 Glu-AspsPhe Ala.Val Asp.Tyr Cys Gin
Gin Arg Ser Asn Trp Gin Tyr 85 90 95 Ths Phe Gly Gl.n Gly Ths Lys Leu
Glu lle 100 105 <210> 12 <211>121

Asp Leu Gly Gln Ile Ber Leu Ser Fro 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
<211i» 1i1s
<212>» PRT

<213> Artificial

<Z220>
<223» heavy chain, variable regicn of LC.019

<£00> 10
Gln Val Gin Leu Val Giu Ser Giy 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 39

Thr Met His Trp Val Arg Gln Ala Pro Gly Lys CGly Leu Giu T
35 40 45

[}
e}

Val

Ala Val Tle Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val
50 55 50

Lys Gly Arg Phe Thr Tle 8Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

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



<212> PRT <213> Artificial <220> <223> heavy chain, variable region of
LC.033 <400> 12 -9- GIn Lys Gin Lou Val Glu Phe Gly Gly Gly Val Val
Gin Pro Gly Arg 5 10 15 Her Leu Arg Leu Her Cys Ala Ala Per Gly The
Thr The Her Asn Tyr 20 25 30 Gly M_eéljis Trp Val Arg GIn Ala Pro Gly
Lys Gly Lou Gin Trp Val 354045 Ala Val lle Trp Asn Asp Gly Her Asn
Lés %%m Val Asg}é—ler V%I 50 5560 Lys GIgyAr Phe lle lle Her Arg
ASP PLYEA THLEW T3 65:70' 75 807 1%8& Gy Niet Ash Figr Leu
Arg Ala Gin Asﬁ}ci'hr Ala Val Tyr Tyr r?;?s 859095 Ala Argl%&sp Arg Met
Gly lle Tyr Tyr. Tyr Gly Met Asp Val Trp Gly 100 105 110 Gin Gly Thr Thr
ValTheValdderdder 115120 <210> 13 <211> 107 <212> PRT <21 _3>
Artificial <220> <223> light chain, constant region <400> 13 Arg Thr Val
Ala Ala Pro Her Val The lle Phe Pro Pro Her Asp Glu 15 10 15 Gin Lou
L3</§ll—0|§r ({uly Thr Ala Per Val Val Cys Lou Leu Asn Asn Phe

<211> 106

<212> PRT

<Z213» Artificial

<220>
<223» 1light chain, variable regicn of LC.033 (a)

<400> 11
Giu 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 Rla Ser Gln Gly Val Ser Arg Tyr
20 25 30

Leu Ala Trp Tyr Gin Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu Ile
35 46 45

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

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

Glu Asp Fhe Ala Val Asp Tyr Cys Gln Gln Arg Ser Asn Trp Gin Tyr
85 90 g5

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

<210> 12

<211> 121

<212> PRT

<213> Rrtificial

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

<400> 12



20 25 30 Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Lou
Gin 35 40 45 Per Gly Asn Her Gin Glu Her Val Thr Glu GIn Asp Her Lys
Asp Her 50 55 60 -10- Thr Tyr Her Leu Her Ser Thr Leu Thr Leu Ser Lys
Ala Asp Tyr Gl.u 65 70 75 80 Lys Pis Lys Val Tyr Ala Lys Glu Val Thr His
Gin Gly Leu Ser Ser 85 90 95 Pro Val Thr Lys Her Phe Asn Arg Gly Gin
Cys 100 105 <210> 14 <211> 330 <212> PRT <213> Artificial <220>
<5933 Viedvy ditain Toristanfregion (gamhia’a) ‘&406514xAlE HefFhr
L)}s Gly Pro Ser Vagi The Pro Leu Ala Pra Ser Ser Lys 1510 15 Her Thr
Her Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr. 20 25 30 Phe
P Gl.u.Proval The.Val Her Trp Asaddes GlypAlarkeusThrdder, 35 40.45
Gly Val His The#he Pro Ala Val Leuz&In Her Her Gly Leu Jiyr Her 50 55
60 Leo Her Her Val Val Thr Val Pro Her Her Her Len Gly The GIn Thr 65
7075 80 Tyr lle Cys Asn Val Asn His Lys Pro Her Asn Thr Lys Val Asp
Lj$655085 L35 Val GT bro 148 Ser Y8 AS (38 TP HISTRICYS Pro
Pro Cys - ) )

Ala Vel Ile Trp Asn Asp Gly Ser &sn Lys Tyr Tyr Val Asp Ser Val
50 55 &0

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 Cvys
85 80 85

Ala Arg Asp Arg Met Gly Ile Tyr Tyr Tyr Gly Met Asp Val Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser

115 120
<210> 13
<211> 107
<212>» PRT

<Z213> Artificial

<220>
<223» light chain, constant region

<400> 13
Arg Thr vVal 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 Fhe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lyvs Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60



100 105 110 Pro Ala Pro Glu Lau Len Gly Sly Pro Her Val The Leu The
Pro Pro 115 120 125 -11- Lys Pro Lys Asp Thr Lou Met lle Ser Arg Thr
Pro Glu Val Thr Cys 130 135 140 Val Val Val Asp Val Ser His Glu Asp
Pro Pin Val Lys ?he Asn Trp 145 150,355 160 Tyr Val Asp Gly Val Glu
Val His Van Ala Lys Thr Lys Pro Arg Glu 165 170 175 Glu Gin Tyr Asn
Ser Thr Tyr Arg Val Val See Val Lou Thr Val Lou 180 185 190 His Gin
Asp Trp Lou Asn Gly Lys Pin Tyr. Lys Cys Lys Val Ser Asn 195 200 205
Lys.AlR Lot Pra Ala Pra le Bin Lys Thr lle Ser Lys Alalys Gly 210,215
220 Gin Pro Arg Gin Psg Gin Val Tyr Thr Loyro Pro Ser A?rg ,X\sgaga u
225 230 235 240 Lou Thr Lys Asn Gin Val Ser Lou Thr Cys Leu Val Lys
Gly Phe Tyr 245 250 255 Pro Sex Asp lle Ala Val G1u Trp Glu Ser Asn
Gl Giit Py G e ASty 728052655270 A81 TYrrLys<TREQ'Rt Pie PriValsou
Asp See Asp Gly Ser Phe The 275280 285 Lou Tyr Ser Lys teu Thr Val
Asp Lys Ser Arg Trp Gin Gin Gly Asn 290 295 300 Val Phe Ser Cys Ser

Val. Met His, Gly Ala. Ley His Ase, His Tyr Thr 305 310 315 320 Gin Lys
Ser Leu Ser LaucSer Pro Gly Lys 325,330 <210> 15 <211> 327

<210> 14

<211> 330

<212> PRT

<213> Artificial

<Z220>
<223> heavy chain, constant region (gamma 1)

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

1 5 10 15

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

Phe Pro Glu Pre Val Thr val Ser Trp Asn Ser Gly Ala Lewu Thr Ser
35 40 45

Cly Val His Thr Phe Pro Bla Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 20

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 50 95

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 165 110

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



<212> PRT <213> Artificial -12- <220> <223> heavy chain, constant
region (gamma 4) <400> 15 Ala Ser Thr Lys Gly Pro Son Val Phe Pro
Lou Ala Pro Cys Ser Arg 1510 15 Ser Thr Ser Glu. Son Thr Ala Ala Leu
Gly Cys Lau Val Lys Asp Tyr 20 25 30, Phe Pro Glu Pro Val Thr Val Ser
Trp Asn Ser Gly Ala Lea The Ser 35 40 45 Gly Val His Thr Phe Pro Ala
Val Lou Gin Ser Ser Gly Len Tyr Ser 50 55 60 Len Ser Ser Val Val Thr
Valt' ProrSer'Set Sef oty Thr Lys Fhr 65 70 75805 Ty ThriBystAsn
Val As%?—ﬁs Lys Pro Ser Asnh Thr Lys Val Asp Lys]'é% 90 95 Arg Val Gin
Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro 100 105 110 Gin
PheilLemGly.Gly.Pra. SeL.Val:Rhe LewPhe Pro Pro, Lys Pre Ly 115120
1255Asp Thr Lea Met LesSer Arg Thr Pro GinMal Tnr Cys Val Val Val 130
135 140 Asp Val Ser GIn Glu Asp Pro Gin Val GIn Phe Asn Tip Tyr Val
Asp 145 150 155 160 Gly Val Gin Val His Asn Ala Lys Thr Lys Pro Arg
G Gla'GiffPREY 165 170 175" Ash &&r Tht Ty Ary VatVarSéavatten
Thr Val Len His Glr%%sp " 80185 190 TlrE)OLou Asn Gly Lys ctld Tyr Lys
Cys Lys Val Ser Asn Lys Gly Len 195 200 205

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

His Gin 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

Gin Pro Arg Glu Pro Gin 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 Tle Ala Val Glu Trp Glu Ssr Asn Gly Gln Pro Glu Asn
260 265 270

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

+3
=
i

Leu Tyy Ser Lys Leu - Val Asp Lys Ser Arg Trp Gln Gin Gly BEsn
290 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala

el His Asn His Tyr Thr
305 310 s}

320

L

Gln Lys Ser Leu Ser Leu 3Ser Pro Gly Lys
325 330

<210> 15
<z11> 327
<212> PRT
<213> Artificial



- 13 Pro Ser Sex lie Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Ara 210
215 220 Glu Pro Gin Val Tyr Thr Lea Pro Pro Ser Gin Glu Glu Met Thr
Lys 225 230 235 240 Asn Gin Val Ser Leu Thr Cys Leo Val Lys Gly Phe
Tyr. Pro Ser Asp 245 250 255 lle Ala Yal Glu Trp Gin Son Asn Gly Gin
Pro Gl.u Asn Asn Tyr Lys 260 265 270“Thr Thr Pro Pro Val Lou Asp Ser
Asp Gly Ser Phe Phe Lou Tyr Ser 275 280 285 Arg Leo Th:r Val Asp Lys
Ser Arg Trp Gtn Gl.u Gly Per Val Phe Ser 290 295 300 Cys Set Val Met
% Aéa Lou s Asn His T yr Thr Gin Lys Set 305 310 315 320 Leu
Ser Lou Ser Led ﬁ/ Lys 305" r‘ilﬁ S716'< gi?ffm‘floﬁf <212> PRT <213>
Arificial <220> <223> light chain, variable region of LC.033 (b) <400> 16
Glu lle Val Lou Thr Gin Ser Pro Ala Thr Lou Ser Lou Ser Pro Giy 1510
13! GigcArgralaFhclerrSes @y ArgeAdarser (ein Ser Yal Ser Ser Ty 20
25 30 Lou Ala TrpTyr Gin. Gin Lys Pro &ly Gin Ala Pro Ara Lé# Lou lie
35 40 45 -14- Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg The Ser

Qéz 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 Tyrp Asn Ser Gly Ala Leu Thr Ser

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

Leu Ser 3er Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

Tyr Thr Cys Asn Val Rsp His Lys Pro Ser Asn Thr Lys Val Asp Lys
g5 =1y 95

Arg Val Gilu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pr

o Ala Pro
100G 105 110

Giu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130 i3B 140

Asp Val Ser Gin Glu Asp Pro Glu Val Gln 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 Gin Asp
180 185 190

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



50 55 60 Ser Gly See Gly Thr Asp Phe Thr Lou Thr lle Ser See Lou Glu
Pro 6570 7580 Gin Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Per Asn
Trp Thr The 85 90 95 Gly Gin Gly Thr Lys Val Gin lle 100 <210> 1.7
<211>120 <2'_2>PRT <213> Artificigd <220> <223> heavy chain,
variable region of LC.059 <400> 17 Gin Val. Gin Leu Lea Gin Ser Gly Gly
Gly Lea Val Pin Pro Gly Gly 151015 Ser Leu Arg Len Ser Cys Ala Ala
Ser Gly The Thr Phe Son Ser Tyr 20 25 30 Ala Met Asn Trp Val Arg Gin
Ala Pro.Gly.bys.Gly.Leg -in.Tip Val 3540 45, Ser lle lle Ser Gly Ser Ply
Gly ThegThr Tyr Tyr Aj..a Asp:Ser Val 5055 60 Lys Gly Arg The Thr lle
Son Arg Asp Asn Ser Lys Asn Thr Leo Tyr 65 70 '75 80 Lou Gin Met Asn
Arg Lou Arg Ala Giu Asp Th.r Ala lle Tyr The Cys 85 90 95 Ala Lys Asp
AspHllEPr&Ala’ AlalGly Thiar Five BspPro SFrp Gly Gin 20005 T110-15-
Gly“Thr Leu Val Thr Vaf &er See 115 120 <240> 18 240

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

Ser

3
g,
[

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Sev
220 295 300

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

Leu Ser Leu Ser Leu Gly Lys
325

<210> 16
<Z11>» 104
<212> PRT

<213> Artificial

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

<400> 16
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Giu Arg Als Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gin Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu Ile
35 a40¢



<211> 106 <212>PRT <213> Artificial <220> <223> light chain,
variable region of LC.060 <400> 18 Ala lle Gin Lou Thr Gin Ser Pro Ser
See Lou Ser Ala Ser Val Gly 1510 15 Asp Arg Val Thr lle Thr Cys Arg
Ala Ser Gin Gly lle Ser Ser Ala 20 25_%% Lou Ala Trp Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Lys Lou Leu lle 35 40 45 Tyr Asp Val Ser Ser Lou Gin
Ser Gly Val Pro Ser Arg Phe See Gly 50 55 60 Per Gly See Gly Thr Asp
ThETHELSUTRETIE SerSerLou GinPYol 85 7P 75 80 GIF AspPhetAla
Thr Ty Tyr Cys Gin Gin Th&"Asn Ser Tyr Trp Thr’85 90 95 The Gly Gin
Gly Thr Lys Val Glu lle Lys 100 105 <210> 19 <211> 119 <212> PRT
<213x:Artificiabs220> x223=-heavy.chain, variable region of LC,060,
<4680> 19 Glu Val Gin Lau Lou Gin See Gly Giy Giy Len Val. Gin Bto Gly
Gly 1510 15 -16- Ser Leu Arg Lau Ser Cys Ala Ala Ser Gly The Thr Phe

Ser Ser Tyr 20 25 30
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Arg Ser Asn Trp Thr Phe

85 ac 95

Gly Gin Gly Thr Lys Val Glu Ile
160

<z210>» 17

<211> 120

<Z21Z2» PRT

<213> Artificial

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

<400> 17

= 00

1u Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1

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

&la Met Asn 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 &sn Ser Lys Asn Thr Leu Tyr

Leu Gin Met Asn Arg Leu Arg Ala Glu Asp Thr Rla Tie Tyr Phe Cys
85 a0 o5

Lla Lys Asp Asp Ile Pro Rla Ala Gly Thr Phe Asp Pro Trp Gily Gin
100 105 110



Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Lou Gin Trp Val 35 40
45 Ser Len lle Ser Gly Ser Gly Gly Lou 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 7580 Leu Gin Met Asn Ser Leu Arg-Ala Glu Asp Thr Ala Val Tyr Tyr
Cys 8590 95 Ala Lys Asp lle Lau Val Thr Gly Ala Leu Asp Tyr Trp Gly
Gin Giy 100105 110 Thr Leu Val Thr Val Ser Se 115 <210> 20 <211>
1207 L2125 PRT <DE3%AifiEials 220> <223> heavy chain, variable
region of L'C1063 <400> 20 Gin'Val Gin Lev Len Gin Ser Gl.y Gly Giy Lau
Val Gin Pro Gly Gly 151015 Ser Leu Arg Lou Ser Cys Ala Ala Ser Gly
TheiThr Rhe Ser Ser Tyr 20 25 30 Ala Met Asn, Trp Val Arg Gin Ala Pro
Glyluys GlysLeu Gin Trp Val 35 40 45 Ser lle See Ser Gly Ser Gly Gly
PRelFhr THF Tyr Ala Asp Ser Val 50 55 60 Lys Gly Arg The Thr llse Se.r
Ara‘Asp AsShtSErEys Lys Thr Lou Tyr 65 70 75 80 -17- Len Gin Met See
Agggngu Arg Ala Glu Asp Thr Ala lle Tyr Phe Cys 85 90 95

<223> light chain, wvarilable region of LC.06&0
<400> 18

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

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

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

Tyr Asp Val Ser 3er Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
20 55 &0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle Ser Ser Leu Gln Pro
65 70 75 20

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Phe Asn Ser Tyr Trp Thr

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<2i0> 169
<2il> 119
<212> PRT
<213> Artificial

<220>
<223> heavy chain, variable regicn of LC.0ED

<400> 19

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



Ala Lys Asp Asp lle Pro Ala Ala Gly Thr The Asp Pro Trp Gly GIn 100 105
110 Gly Thr Lem Val Thr Val Ser Ser 115 120 <210> 21 <211>5 <212>
PRT <213> Atrtificial <220> <223> CDR / antibody fragment <400> 21
Ser Tyr Thr Met His 15 <210> 22 <211>5 <212> PRT <213> Artificial
<220> <223> CDR / antibody fragment <400> 22 Ser Tyr Ala Met Ser 1
5 <210> 23 <211>5 <212> PRT <213> Atrtificial <220> <223> CDR/
aﬁﬁbdcfyfﬁl&g@%m SEA00 ﬁ-ﬁéﬂ%ﬁr@g%@%&m%ﬂs Efﬁs-igr Ser Tyr

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 RAla Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Bsn Ser Lys Arg Thr Leu Tyr
65 70 75 g0

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

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

-

Thr Leu Val Thr Val Sexr Ser
115

<210> 20

<211> 120

<212» PRT

<Z213» Artificisl

<220>
<Z223>» heavy chain, variable region of LC.063

<400> 20

Glu Val Gln Leu Leu Glu r Gly Leu Val Gin Pro Gly Gily
1 5 10 15

n
4
b
]
bt
e
G2
ol
i<t

[43]
@
[
o)
]

o
bef
jop
(b

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

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Giy 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 80



<210> 24 <211>5 <212> PRT <213> Atrtificial <220> <223> CDR/
antibody fragment <400> 24 Asn Tyr Gly Met His 15 <210> 25<211>5
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400> 25 Ser Tyr AlaMet Asn 15 <210> 26 <211> 17 <212> PRT
<213> Artificial <220> <223> CDR / antibody fragment <400> 26 lle lle
Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val Lys 151015 Gl.y
<210> 27 <211> 17 <212> PRT <213> Atrtificial

Leu Gln Met Ser Arg Leu Arg Ala Glu Asp Thr Ala Ile Tyr Phe Cys
85 90 85

Ala Liys Asp Asp Ile Pro Ala ARla Gly Thr Phe Asp Pro Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<Z2i0> 21

<211> 5

<212> PRT

<213>» Artificial

<Z220>
<223>» CDR / antibody fragment

<400> 21
Ser Tyr Thr Met His

1 D

<210» 22

211> &

<ZlZ>» DPRT

<213> Artificial

<220
<223> CDR / antibody fragment

<400> Z2
Ser Tyr Ala Met Ser

1 5

<210> 23

<21i» 5

<212> PRT

<213> Artificial

<223» CDR / antibody fragment

<40C> Z3

Asn Phe Gly Met His
1 5



<220> <223> CDR / antibody fragment <400> 27 -19- Al_a. lle Trp Tyr
Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val Lys 1510 15 Gly <210> 28
<211> 17 <212> PRT <213> Artificial <220> <223> CDR / antibody
fragment <400> 28 Ala lle Trp Tyr AspGly His Asp Lys Tyr Tyr Ala Tyr
TyrValLys 151015 Gly <210> 29 <211>17 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <400> 29 Val lle Trp Tyr
Aéfz')i y %ér Asn Lys Tyr Tyr Val Asp Ser Val Lys 151015 Gly <210>
30,<2113.17 <212> PRT <213> Artificial <220>

<213> Artificlal

<220>
<223> CDR / antibody fragment

<400> 24

Asn Tyr Gly Met His
1 5

<210> 25

<211> 5

<212> PRT

<213> Artificial

<220
<223> CDR / antibody fragment

<400> 25
Ser Tyr Ala Met Asn

1 )

<210> 26

<211> 17

<212> PRT

<213» Artificial

<220>
<223» CDR / antibody fragment

<400> 26

Tle Tle 3er Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 27

<211> 17

<21Z> PRT

<213>» Artificial

<220>
<223> CDR / antibody fragment

<400> 27



<223> CDR / antibody fragment <400> 30 Val lle Trp Asn Asp Gly Ser
Asn Lys Tyr Tyr Val Asp Ser ValLys 151015 _20_Sly <210> 31
<211> 18 <212> PRT <213> Artificial <220> <223> CDR / antibody
fragment <400> 31 lle lle Ser Gly Ser,gly Gly Phe Thr Tyr Tyr Ala Asp
Ser. Val Lys i51015 Gly Arg <210>32 <211> 18 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <400> 32 Lou lle Ser
Gly Sée G G LTI Ly$ Tyt HWaAS Seé WaPtys'7F 510 15' GiF Arg
<210> 33 <211> 11 <212> PRT <213 Artificial <220> <2233 CDR /
antibody fragment

Gly

<2310> 28

<21i> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 28

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

Gly

<z210> 28

<21il> 17

<212> PRT

<Z13> Artificial

<220>
<223> CDR / antibody fragment

<4Q00> 29

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

Gly

<2310>= 30

<2il> 17

<212> PRT

<Z13» Artificial

<220
<223> CDR / antibody fragment

<400> 30

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



<400> 33 Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr 15 10 -21 -
<210> 34 <211> 11 <212> PRT <213> Atrtificial <220> <223> CDR/
antibody fragment <400> 34 Asp Arg Lou Val Ala Pro Gly Thr Phe Asp
Tyr 1510 <210> 35<211>7 <212_>2I8I3T <213> Artificial <220> <223>
CDR / antibody fragment <400> 35 Lys Asn Trp Ser The Asp Phe 15
<210> 36 <211> 12 <212> PRT <213> Atrtificial <220> <223> CDR/
antibody fragment <400> 36 Asp Arg Met Gly lle Tyr Tyr Tyr fly Met Asp
VgJyS 10 <210> 37

<210> 31

<211> 18

<Z212> PRT

<213» Artificial

<220>
<223> CDR / antibody fragment

<400> 31
Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Rla Asp Ser Val Lys

1 5 10 15

Gly Arg

<210> 32
<211i> 18
<212> PRT
<Z213>» Artificial

<220>
<223» CDR / antibody fragment

400> 32
Leu Ile Ser Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val Lys

1 5 10 is

Gly Arg

<210 33

<211» 11

<212» ERT

<213» Artificial

<220>
<223» CDR / antibody fragment

<400> 33

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



<211> 12 <212> PRT <213> Artificial <220> <223> CDR / antibody
fragment <400> 37 Lys Asp Asp lle Pro Ala Ala Gly Thr Phe Asp Pro 15
10 -22- <210> 38 <211> 11 <212> PRT <213> Atrtificial <220> <223>
CDR / antibody fragment <400> 38 Lys Asp He Leu Val Thr Gly Ala Lou
Asp Tyr 1510 <210> 39 <211> 11 <212> PRT <213> Atrtificial <220>
<223> CDR / antibody fragment <400> 39 Arg Ala Ser Gin Gly lle Ser
sé%“i“?p liibu Ala 1510 <210> 40 <211> 12 <212> PRT <213> Atrtificial

<2205 i

<213> Artificial

<220>
<2Z3»> CDR / antibody fragment

<400> 34

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

<210> 3
211> 7
<21Z> PRT

<213> Artificial

5

<220
<223> CDR / antibody fragment

<400> 35

Lys Asn Trp Ser Phe Asp Phe
i 5

<210> 38

<Z21i> 12

<212> PBRT

<213> Artificial

<220>
<223» CDR / antibody fragment

<400> 36

Asp Arg Met Giy Ile Tyr Tyr Tyr Gly Met Asp Val
i3 5 10

<210» 37
<211l»= 12
<212>  PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 37

Lys Asp Asp Tle Pro Rla Ala Gly Tahr Phe Rsp Pro
1 5 10

)



<223> CDR / antibody fragment <400> 40 Arg Ala Ter GIn Ser Val Ser
Ser Ser TyrLeu Ala 1510 <210> 41 <211> 12 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <4i00> 41 Arg Ala Ser
Gin Ser Val Ser Ser Asn Tyr Leu Ala 10 -23- <210> 42 <211>11
<212> PRT <213> Artificial <220> <2723> CDR / antibody fragment
<400> 42 Arg Ala Set GIn Gly Val Ser Arg Tyr Leo Ala 1510 <210> 43
<211%11°%212> PRT <213> Atrtificial <220> <223> CDR / antibody
frgé{éent <400> 43 Arg Ala Ser Gin Ser Val Ser Ser Tyr Lau Ala 15 10

<213>» Artificial

<220>
<223» CDR / antibody fragment

<400> 28

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

<210> 39

<211i> 11

<Z1l2»> FPRT

<Z13> Artificial

<220>
<Z23» CDR / antibody fragment

<400> 3¢

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

<210> 40

<Z211> 12

<Z212> PBRT

<213> Artificial

<220>
<Z223> CDR / antibody fragment

<400> 40

Arg Ala Ser Gin Ser Val Ser Ser Ser Tyr Leu Ala
1 5 10

<210> 41

<211> 12

<212%» PRY

<213> Artificial

<220>
<223» CDR / antibody fragment

<400> 4%

Arg Ala Ser Gln Ser Val Ser Ser Asn Tyr Leu Ala
1 5 i0



<210> 44 <211> 24 <212> PRT <213> Atrtificial <220> <223> CDR/
antibody fragment <400> 44 Lou Ser Ala Ser Val Gly Asp Arc Val Thr lle
Thr CVs Arg Ala Ser 151015 Gin Gly He Set Ser Ala Leu Ala 20
<210> 45 <211>7 <212>PRT <213%Awrtificial <220> <223> CDR./
antibody fragment <400> 45 -24- Gly Ala Ser Der Arg Ala Thr 15 <210>
46 <21].> 7 <212> PRT <213> Atrtificial <220> <223> CDR / antibody

fré@ﬁiénti%mw 46 Ala Ala Ser Ser Leu Gin Per 15 <210> 47 <211>7

<212> PRT
<213» hArtificial

<220>
<223» CDR / antibody fragment

<400> 4

[

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

<210> 43
<z211> 11
<z12» PRT
<213> Artificial

<220>
<223» CDR / antibedy fragment

<4G0> 43

Arg Ala 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 3er Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
1 5 10 i5

Gln Gly Tle Ser Ser Ala Leu Ala
20

<z10> 45

<21i> 7

<212> PRT

<213> Artificial

<220
<223» CDR / antibody fragment

<400> 4

5



<212> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400> 47 Met Pro Pro Val Try Lys Val 15 <210> 48 <211>7 <212>
PRT <213> Artificial <220> <223> CDR / antibody fragment <400> 48
Asp Ala Ser Asn Arg AlaThr 15 <2107 49 <211>7 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <400> 49 -25- Lau His
Pro Leu Cys Lys Val 15 <210> 50 <211> 7 <212> PRT <213> Artificial
<%2¥)§*¥‘2 géﬁRﬁ*F%hﬁﬁoﬁWranent

<210> 46

<21ll> 7

<212» PRT

<213> Artificial

<zZ20>
<223> CDR / antibody fragment

<400> 46

Ala Ala Ser Ser Leu Gln Ser
1 5

<210> 47

<211> 7

<212> PRT

<213» Artificial

<Z220>
<223» CDR / antibody fragment

<400> 47

Met Pro Pro Val Trp Lys Val
1 5

<210> 48

211> 7

<Z21Z> 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

<213> Artificial

<220>
<223» CDR / antibody fragment

<400> 49



<400> 50 Asp Val Ser Ser Lau Gin Ser 15 <210> 51 <211> 8 <212>

PRT <213> Art.fi.cia <220> <223> CDR / antibody fragment <400> 51

Asn Ser Len lle Val Thr Leu Thr 15 <210>52 <211>9 <212> PRT

<213> Artificial <220> <223> CDR/ aﬂglbody fragment <400> 52 Gin GIn

Tyr Asn Set Tyr Pro Tyr Thr 15 <210>53 <211>8 <212> PRT <213>

Artificial <220> <223> CDR / antibody fragment <400> 53 -26- Gin Gin
¥r Glry See See Phe Thr 1 5 <210> 54

3 Pro Leu Cys lys Val
5

<210> 50
<Z2il> 7
<212>» PRT

<213> Artificial

<220
<223>» CDR / antibody fragment

<400> 50

Asp Val Ser Ser Leu Glu Sexr
1 5

<2106> 53

<Zll> B

<212> PRT

<213> Artificial

<Z20>
<223> CDR / antibody fragment

<400> 51

Asn Ser Leu Ile Val Thr Leu Thr
1 5

<z10>» 52

<21i> 9

<212> PRT

<Z213» Artificial

220>
<223>»> (DR / antibody fragment

<400> 52

Gln Gln Tyr Asn 3er Tyr Pro Tyr Thr
1 5

<210> &3

<211> 8

<212» PRT

<213> BArtificial

<220>
<223> CDR / antibody fragment

<400> 53



<211>9 <212> PRT <213> Artificial <220> <223> CDR / antibody
fragment <400> 54 Gin Gin Arg See Asn Trp Gin Tyr Thr 15 <210> 55
<211>7 <212> CRT <213> Artificial <220> <223> CDR / antibody
fragment <400> 55 Gin GIn Arg See_Agn Trp Th.r 15 <210> 56 <211> 8
<21.2> PRT <213> Artificial <220> <223> CDR / antibody fragment
<400> 56 Asn See lle lle Val Ser Leu Thr 15 <210>57 <211>9 <212>

Pgﬁ éfnl%ir’*&ti@"'%‘éf%é%héz%?f CDR / antibody fragment
1 5 -

<210> 54

<211l> 9

<Z12» PRT

<213> Artificial

<220
<223> CDR / antibody fragment

<4Q0> 54

Gln Gln Arg Ser Asn Trp Gln Tyr Thr
1 5

<210>
<211l>
<212> PRT

<213> Artificial

5

-1

<220>
<223> CDR / antibody fragment

<400> 5h

Gln Gln Arg Ser Asn Trp Thr
1 5

<210> 56

<211> &

<2312> PRT

<213> Artificial

220>
<223> CDR / antibody fragment

<400> 56

Asn Ser Ile Tle Val Ser Leu Thr
1 5

<210> 57

<2il> ¢

<212> PRT

<213> Artificial

<220>
<223>» CDR / antibody fragment



-27- <400> 57 Gin Gin Phe Asn Ser Tyr Trp Thr Phe 15 <210> 58
<211> 450 <212> PRT <213> Artificial <220> <223> heavy chain of
LC.001 (human IgGl type) <400> 58. Glu Val Gin Lou Lou Glu Ser Gly
Gly Gly Lou Val Gin Pro Gly Gly 15 10,15 Ser Lau Arg Lau Ser Cys Ala
Ala See Gly Phe Thr Phe Asn Ser Tyr 20 25 30 Ala Met Ser Trp Val Arg
Gin Ala Pro Gly Lys Gly Lou Glu Trp Val 35 40 45 See lle ile See Gly Ser
GIJGly PHe Thr Tyr Tyr Ala Asp See Val 5055 60 Lys Gly Arg Phe Thr
lle.Ser Arg. Asp Asn Ser Arg. Thr. Thr Lou Tyr 65 70 75 80 Leu Gin Met
A%h“s&e‘rnL%ﬁeA%énA%reﬁ%’ J’Ag‘ﬁprr%ﬁ@k\e/al Tyr Tyr Cys 85 90 95 Ala Lys
Asp Arg Lou Val Ala Pro Gly Thr ?he Asp Tyr Trp Gly Gin 100 105 110
CIA Ala Len Val The Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 115
1201225 Phe Pro Lau Ala Pro See Ser Lys Ser Thr Ser Gly Gly Thr Ala
AfZ430 135 140 Leu Gly Cys Lou Val Lys Asp Tyr Phe Pro Glu Pro Val
Thy \al Séf 145 150 155 160 _28_

<213> Artificia

<220>
<223> heavy chain of LC.001 (human IgGl type)

<400> 58

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

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 Rsp Ser Val
50 55 60

2]
n
H

Lys Gly Arg Phe Thr Ile 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

hla 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

v}
i
8]

Phe Pro Leu Ala | Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

-3
5
&

ry Rla Ala

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
i45 150 155 160



Trp Asn See Gly Ala Leu Thr Ser Ply Val His Thr. The Pro Ala Val 165
170 175 Lau Gin See Ser Gly Len Tyr Ser Leu Ser Ser Val Val Thr Val
Pro 180 185 190 See Ser Ser Lea Gly Thr Gin Thr Tyr lie Cys Asn Val
Asn His Lys 195 200 205 Pro Par AspgThr Lys Val Asp Lys Lys Val Giu
Pro Lys Ser Cys Asp 210 215 220 Lysgl'he His Thr Cys Pro Pro Cys Pro
Ala Pro Gin Lou Leu Gly Gly 225 230 235 240 Pro Ser Val Phe Leu The
PfSQD?SIL)%%%LKy%%sﬁ‘THPEoﬁeM&MeVEﬁSHESOT?‘Sé’%e?:‘qu&rahPP‘}fo
Gin Val Thr Cys ValVal Val Asp Val Ser'His Glu 260 265 270'Asp Pro
Gin Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 275 280 285
Asn.Alad ys Thelys Pro-ArgelesluGisdyrhAsnSerEhrbyr Arg 290 295
300 Val Val Setval Leo Thr Val Lenddis Gin Asp Trp LouwAsn Gly Lys
305 310 315 320 Glu Tyr Lys Cys Lys Val See Asn Lys Ala Leu Pro Ala
Pgo IIeSCGiu 325330 335 Lys Thr lle TPer Lys Ala Lys Gly Gin Pro Arg Glu
Prceerlﬁ‘v\/%Ejylfeﬁﬁ%ﬁﬁﬁmr Pg_aﬁ’f’%?’rgyée%gﬁig PG tay Thr
Lys Asn Gin Val Ser Leu 355 3 8 365 Thr Cos Leu Val Lys Gly The Tyr
Pro Ser Asp lle Ala Val G1u Trp 370 375 380 -29- Glu Ser Asn Gl..y Gin
ProGdar Asn Ash Tyk Lys ThipThrPre PraVali u:385:390:395-400: kepl Asp
Ser AgplGly Ser The Phe LeeTyr Her Lys Lou TheWal Aso

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 2490

Pro Ser Val FPhe 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
Z60 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 Gin Tyr Asn Ser Thr Tyr Arg
2390 295 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 210 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leuy © Ala Pro Ile Glu
325 330 335

T
]
&}

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tvyr

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Iys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380



405 410 415 Lys Ser Arg Trp Gin Gn Gly Asn Val Phe Ser Cys Ser Val
Met His 420 425 430 Glu Ala Lou His Asn His Tyr Thr Gin Lys Ser Lou
See Lou Ser Pro 435 440 445 Gly Lys 450 <210>59 <21.1> 450
<212> PRT <213> Artificial <220> <223> heavy chain of LC.001 (L234A,
L235A human IgG1 mutant) <400> 59 Glu Val GIn Lou Lou Glu Ser Gly
Giy Giy Lou Val Gin Profly fly 1510 15 Ser Lou Arg Lou Ser Cys Ala
AI& SegG%g Phﬁe TQ{ TgeoAgn HAer Txr 20T 25T30 @Ia Met Ser Trp VaIJArg
Gg%g&r%l Pro Gy Lye ?IySFg)u GGy Va5 ﬂ§4§§égﬁlepﬂ% 8t f{gO‘Set
fly fly The The Tyr Tyr Ala Asp Her Val 50 5§ 60 Lys Gly Arg The Thr lle
See Arg Asp Asn Ser Arg Thr Thr Leu Tyr 65 70 75 80 Leu Gin Met Asn
Sesl aurArg AlsGlalAspTmAlaMal dyriTyr €ysi8b 995 -30vAlakys
Asp Arg Lou Val Al&Pro Gly Thr Phe AspiTyr Trp Gly Gln 1004105 110
Gly Ala Leu Val Thr Val Ser. Ser Ala Her Thr Lys Gly Pro Ser Val 115 120

1%§STQSIP}KQQL%¥?AJS%HPE%1’18 %ﬁ? %{s%yga§egh-r@hgesre5%|ysgrl' ;rlhr.bﬂééafélsa

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> 589
<211> 450
<21Z2> PRT
<213> Artificial

220>
<223> heavy chain of LC.001 (L2344, L235A human IgGl mutant)

<400> 59

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly

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

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

Ser Ile Tle Ser Gly Ser
50

oy
v

7]

bl
e

Phe Thr Tyr Tyr Bla Asp Ser Val
60

(831
P

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr
65 70 ] 20

Leu Gin Met Asn Ser Leu Arg Rla Glu Asp Thr Ala Val Tyr Tyr Cys



130 135 140 Lou Gly Cys Leu Val Lys Asp Tyr The Pro Glu Pro Val Thr
Val Ser 145 150 155 160 Trp Asn Ser Gly Ala Lou Thr Ser Gly Val His
Thr Phe Pro Ala Val 165 170 175 Lou Gin Ser Ser Gly Leu Tyr Per Lou
Ser Ser Val Val Thr Val Pro 180 185 190 Ser Ser Ser Lou 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 Ser Cys Asp 210 215 220 Lys Thr His Thr
CYSPIEPISTYS P AIF ProtGIEAI& Kia Gly By 2225 230F 235 24F 1 Pro
Ser Val Phe LouPhe Pro Pro Lys Pljoolr’_ys Asp Thr Leu Met Hle 245 250
255 Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260.262:270.Asp: Pro. Ghu:Val Lys. The Asn. T Ty Val Asp GlyMal,Glu
Val His 275280 285 Asn Ala LyscThr Lys Pro Arg Gime&lu Gin Tyr Aso,
Ser Thr Tyr Arg 290 295 300 Val Val Ser Val Les Thr Val Lou His Gin Asp
Trp Leu Asn Gly Lys 305 310 315 320 31- Glu Tyr Lys Cys Lys Val See
Aéiﬁ.ﬁ%o [£ 1 e Pra AR Pro]le Glurs25 330°835 1y & Th Fie’3artys Ala
Lys GILy Gin Pro Arg Gin Pro Gin Val Tyr 340 345350 Thr Lou Pro Pro
Ser Arg Asp Gin Lou Thr. Lys Asn Gin Val Ser Lou 355 360 365 Thr Cys
LouVallys Gly-RheTyrRrasperAspie Ala Yal Gin Trp 3110375 380

145 130 155 1e0

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
195 200 205

Pro Ser 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 ARla Pro Glu Ala Ala Gly Gly
225 230 235 240

Fro Ser Val Phe Leu Phe Prc Pro Lys Pro Lys Asp Thr Leu Met Ile
' 245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val ARsp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Rsn Trp Tyr Val Asp Val Glu Val His
275 280 285

F'J
b

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Ar
230 295 300

Val Val Ser Val Leu Thr Val Leu His Gln
305 310

Trp Leu Asn Gly Lys
320

[ R=)
421

P
o



G'-u. Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 385
390 395 400 Lou Asp Ser Asp Gly Ser Phe Phe Lou Tyr Ser Lys Lou Thr
Val Asp 405 410 415 Lys See Arg Trp Gin GIn Giy Asn Val Phe Ser Cys

Son Val Met His 420 425 430 Gin Ala

4

ou His Asn His Tyr Thr GIn Lys

Ser Lou Ser Lou Ser Pro 435 440 445 Gly Lys 450 <210>60 <211>
447 <212> PRT <213> Artificial <220> <223> heavy chain of LC.001
(S22 humarr 1GG4 intitantr<A00360 Bin Vat it Len L& fld SEL-Giy

Gly Gly Lou Val G

Pro Gly Gly 1510715

Ser Len Arg Len St Cys Ala

Ala Ser Giy Phe Thr Phe Asn Ser Tyr 20 25 30 Ala Met Ser Trp Val Arg
GinAlenPro:6lydys Gly Lo, GiarTreMak35 4Q 45, 32 Ser lte llerSer

Gly Ser Gly Glg#he Thr Tyr Tyr Ala#Asp Ser Val 50 55 6Q@sbkys Gly Arg
The Thr lle Ser Arg Asp Asn Set Arg Thr Thr Lou Tyr 65 70 75 80 Lou

Gin Met Ass Ser Lou Arg A_a Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95
A@fy%eﬁsﬁgu%r Ee‘%leVﬁlrﬁlgslfroggiﬁﬁrl@ﬁeLA%pD‘ﬁriéngvg yiin “eu

Thr Cys Leu Val Lys Gly Phe Tyr Pro
370 375
Glu Ser Asn Gly Gln Pro Glu Asn Asn
385 390
Leu Asp Ser Asp Gly Ser Phe Phe Leu
405
Lys Ser Arg Trp Gln Gln Gly Asn Val
420 425
Glu Ala Leu His Asn His Tyr Thr Gln
435 440
Gly Lys
450
<210> 60
<211» 447
<Z12>» PRT
<213» Artificial
<Z220>
<Z23> heavy chain of LC.001 (S228F
<400> &0

Glu Val Gln
1

Leu Leu Glu Ser Gly G1

-

2

Ser Leu Arg Leu Ser Cys Ala BAla Se

20 25

Ala Met Ser

35 40

¥

r

Trp Vel Arg Gin &la Pro

Ser Asp Ile Ala Val Glu

380

Trp

-

Lys Tt
385

Tyr Thr

ol

Val
400

Ll

Ty
410

r Ser Lys Leu Thr Asp

<

font

U1 e

Phe Val

430

Ser Cys Ser Met His

Ser Ser Leu Ser E

445

Lys Leu

human TgG4 mutant)

Gly Leu Gln Fro

e

Gly Gly
15

Gly Phe Thr Phe Asn

30

Ser Tyr

Gly Lys Trp Val



100 105 110 Gly Ala Lou Val Thr Val Ser Per Ala Ser Thr Lys Gly Pro Set
Val 115120 125 Phe Pro Lou Ala Pro Cys Per Arg Ser Thr Ser Glu Se-
Thr Ala Ala 130 135 140 Lee Gly Cys Lea Val Lys Asn Tyr Phe Pro Glu
Pro Val Thr Val Ser 145 150 155 110Q,Trp Asn Ser Gly Ala Lou Thr Ser
Gly Val His Thr The Pro Ala Val 165 1"}8 175 Lou Gin Ser Set Gly Leu
Tyr See Lou Ser Ser Val Val Thr Val Pro 180 185 190 Ser Ser Ser Lou
Gly The Lys Thr Tyr Thr Cys Asn Val Asp His Lys 195 200 205 Pro Ser
Asa Thr Lys Val Asp Lys Arg Val.Gly Ser Lys Tyr Gly Pro 210 152%)
PP D P Ao B T n Do B Pric ko 50
230 235 240 The Lou Phe Pro Pro Lys Pro Lys Asp Thr Lou Met lle Ser
Arg Thr 245 250 255 Pro G1u Val Thr Cys Val Val Val Asp Val Set GIn
GlyASp:PFo GRne280:265: 270 -889 Viab GirnPérer Asny Tip: THrVabASp:Gly
V&F. Glu Val His Asn Ala‘Lys 275 280 285 Th¥Lys Pro Arg Glu GirfGin
Phe Asn Ser Thr Tyr Arg Val Val Her 290 295 300 Val Len Thr Val Leo
His. Gin Asp.Trp.Leu.Asn Gly Lys Gin Tyt Lys, 305 310 315 320 Cys Lys
Val Per Asn Lys Glg¢ Lou Pro Ser Ser Ilegg:élfj Lys Thr lle 325 3;@ 335 See
Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin Val Tyr Thr Lou Pro 340 345

350
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 Ala Ser Thr Lys Giy 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
50 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Rla Val
165 1790 175

2

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 196

Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys
195 200 208

Fro Ser Asn Thr Lys
210

Lys Arg Val Glu Ser Lys Tyr Gly Pro
220

<
)
=
R
=N
(51 e

Pro Cys Pro Pro Cys Pro Rla 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 Asp Pro Glu
260 265 270

F@
c



Pro Ser. Gin Glu Gin Met Thr Lys Asn G:Ln Val Ser Len Thr Cys Leu 355
360 365 Val. Lys Giy Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser
Asn 370 375 380 Gly Gin Pro Gl..u Asn Asn Tyr Lys Thr Thr Pro Pro Val
Len Asp Ser 385 390 395 400 Asp gy Ser Phe Phe Len Tyr Ser Arg Lau
Thr Val Asp Lys See Arg 405 410 415 ﬁ'rp Gin Gin Gly Asn Val Phe Ser
Cys Ser Val Met His Glu Ala Lou 420 425 430 His Asn His Tyr The Gin
Lys Ser Lou Ser Len Ser Leu GIy Lys 435 440 445 <210> 61 <211> 214
i <213> Artifi C£ 220> 32%> I|%l1tu c\r)a n QlstC 001. <400>

61 34 ?I@ in Mt 3(1 é d Sér Ser'Lau SH% A‘?arSer i/alyély 5
10 15 Asp Arg Val Thr 1-le Thr Cys Arg Ala Ser Gin Gly lle Ser Per Trp
20 25 30 Leu Ala Trp Tyr Gin GIn Lys Pro Glu Lys Ala Pro Lys Ser. Leu lle
3540745 Ty Alay AlauSerSerlou=GinrSerGinvaly PrecSer=Arg=Phe:Ser
Gly 56%5 60 Ser Gly Ser GEFThr Asp Phe Thr Lé#°Thr lle Ser Ser Leu
Gin Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn
S‘gngX[eEr’PﬂIy\ga%Sge% grés Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys

305 310 315 320

[
L<
4]
&
e

Cys Lys Val Ser Asn Leu Pro Ser Ser Ile Glu Lys Thr Tle
325 330 335

Ser Lys ARla Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 343 350

Pro Ser Gln Glu Giu 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 Ser
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Rlas Leu
420 425 430

3
of
=
@
"
5

His Asn Bis Tyr Lys Ser Leu Ser Teu Ser Leu Gly Lys
435 440 445

<210> &l
<211> 214
<212> PRT
<213> Artificial

<220>
<223% light chain of LC.001

<400> 61



Thr The Gly Gin Giy Thr Lys Leu Glu Tie Lys Arg Thr Val Ala Ala 100 105
110 Pro Ser Val Phe Tie The Pro Pro Ser Asp Glu Gin Lea Lys Ser Gly
115 120 125 Thr Ala Ser Val.. Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
Giu Ala 130 135 1.40 Lys Val Gin Trpslyys Val Asp Asn Ala Leu G'n Ser
Gly Aso Ser Gin 1.:45 150 155 160 Glu Ser Val Thr Gin Gin Asp Ser Lys
Asp Ser Thr Tyr Ser Lou Ser 165 170 175 Ser Thr Lea Thr Lou Ser Lys
NS T G Ly R RIS Ty S VaP 191150 165 06 R €3S 6 vl P
His Gin Gly Leu Ser Ser Pro Val Thr LysSer 195 200 205 Phe Asn Are
Gly 'llia Cys 210 -35- <210> 62 <211> 450 <212> PRT <213> Artificial
<220> 223> heavy:ehain af kC.005 (humansigGt type). <400z62:Gin Val
GIn Leu Val GlwwSer Gly Gly Gly Vak¥al Gin Pro Gly Arg 16510 15 Se.r
Leu Arg Leu Ser Cys Ala Ala Ser fly The Thr The Ser Asn The 20 25 30
Gly Met His Trp Val Arg Gin Ala Pro Gl..y Lys Gly Leu -,in Trp Val 35 40
45°AIA Rl I8 THS TYFASH GIyHI§ ASPLYS TP TyrSer Ty Tyr al" 50 55
60

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 5B 80

Ser Gly 3er Gly Thr Asp Phe Thr Leu Thr Tle Se r Leu Gln Pro
65 70 75 80

"
{1
0
Eat

Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln Tyr Asn Ser Tyr Pro Tyr
85 S0 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala

100 103 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Bsn 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 1590 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
163 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 i8s 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210



Lys Gly Arg The Thr lle See Arg Asp Asn Per Lys Asn Thr Lau Phe 65 70
75 80 Lev Gin Met Asn Ser. Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95 Ala Arg Asp See Ser Ser Trp Tyr Arg Tyr The Asp Tyr Trp Gly
GIn. 100 105 110 Gly Thr Len Val Th 3A/“al Ser Ser Ala Ser Thr Lys Gly
Pro Her Val 115120 125 The Pro LeU Ala Pro Ser Ser Lys Ser The See
Gly Gly Thr Ala Ala 130 135 140 Lou Gly Cys Leu. Val Lys Asp Tyr Phe
Pro Glu Pro Val Thr Val Scr 145 150 155 160 Trp Ass, Ser Gly Ala Leu
ngl er. &Iy Val His Thr The Pro Ala Val 165 170 175 -36- Leu GIn Ser
Sggl(gﬁl Ley Tyr See Lea Ser Per Val Val Thr Val Pro 180 185 190 Son
Som Ser kew Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His Lys 195 200
2051Rr0 SeeiAsidhr 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 Lou Leo
Gly4Bly 225 230 235 240 Pro Ser Val Phe Lou Phe Pro Pro Lys Pro Lys
AP The LB MER 295 250 255 "S& A EhF P10 Glu Val Thr Cys Val
Val Val Asp Val Ser His Giu 260 265 270 Asp Pro Gin Val Lys Phe Asn
Trp Tyr Val Asp Gly Val Glu Val His 275 280 285 Asn Ala Lys Thr Lys

P Akg Ginl Sitk Gia Tyt AspdPet 1IThe Ty Ay g:290,295:300- Mak Viat.ser
Val Lou Thr Val Len His Gin Asp Trp Leu®sn Gly Lys 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Giy Phe Thr Phe Ser Asn Phe
20 25 30

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

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

Lys Gly Arg Phe Thr Ile Sar Arg Bsp Bsn Ser Lys Asn Thr Leu Phe
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala GIlu Asp Thr Ala Val Tyr Tyr Cys
BG 90 95

Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Giy Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Bla Ser Thr Lys Gly Pro Ser Val
115 120 125

Fhe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys BAsp Tyr Phe Pro Glu Pro val Thr Val Ser
145 158 155 160

Trp Asn Ser Gly Als Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175



305 310 315 320 Giu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
Pro _lle Gin 325 330 335 Lys Thr lle Son Lys Ala Lys Gly Gin Pro Arg Gin
Pro Gin Val Tyr 340 345 350 Thr Lou Pro Pro Ser Arg Asp Gla Lou Thr
Lys Asn Gin Val Par Leu 355 360 365, Thr Cys Leu Vai Lys G_y Phe Tyr
Pro Ser Asp lle Ala Val G..u Trp 370 é%’380 Glu Ser Asn Gly Gin Pro
Giu Asn Asn Tyr Lys Thr The Pro Pro Val 3B5 390 395 400 -37- Leu Asp
SEFASP G SERT e Phe‘LEU T Sert st etpThHEValAsp40%5:410:415
Lys Ser Arg Trp°Gin GIn Gly Asn Val Phe Ser Cys Ser Val: ¥et His 420
425 430 Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser
PR 435-440-445 Gly Lys 430 72103.63,£211>430,5212> PRT, 5213>
Artificial <220> <223> heavy chain of LC.005 (L234A;d=235A human
IgG1 mutant) <400> 63 Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val val
Gin Pro Gly Arg 1510 15 Ter Lou Arg Leu. Set Cys Ala Ala Ser Gly Phe
TﬁF‘PI?é% TASAPHE20725730 &1 Mat s Fry VAPATE Gl AlasPierGly
i 215 220
Lys Gly Eeu Glu Trp Val

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Fro Glu Leu Leu Gly Gly
225 230 235 240

Fro 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 Vel Asp Gly Val Glu Val His
275 280 285

Asn Rla Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
280 2985 300

Val Val Ser Val Leu Thr Val Leu His Gin Rsp Trp Leu Asn Gly Lys
3058 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lvys Ala Leu Pro Bla Pro Ile Giu
325 330 335

Lys Thy Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr
340 345 350

&3]

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys BAsn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly FPhe Tyr Pro Ser Asp Ile Ala Val
370 375 380

[
.
3
[
d

Giu Ber RAsn &ly Gln Pro Gilu BAsn RAsn Tyr Lys Thr Thr Fro Val
385 390 395 400

)
Al
Q



3540 45 Ala Ala lie 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 Leu Gin Met Asn Per Leu Arg Ala Gin Asp Thr Ala Val
Tyr Tyr Cys 85 90 95 Ala Arg Asp Sgrﬁe_x Ser Trp Tyr Arg Tyr Phe Asp
Tyr Trp Gly Gin 100 105 110 Ply Thr Lou Val Thr Val Ser Ser Ala Ser Thr
Lys Gly Pro Ser Val 115 120 125 Phe Pro Leu Ala Pro Per Per Lys See
TRESEFGIYGIy-FhiFBlaSaAla *1807185-440 e i Gly-By st o Valeyssasp
Tyr The Pro Glu Pro™al Thr Val Ser 145150 155 160 Trp Ash'Ser Gly
Ala Lou Thr Her Gly Val His Thr Phe Pro Ala Val 165 170 175 Leu Gin
SegSer.Gly.L-eu Jyn pen Log SelserVahalThrval Bro (180,185.190
Ser Ser Per Lew&ly Thr Gin Thr Tyrdie Cys Asn Val Asn His,Lys 195 200
205 Pro See Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lays Ser Cys Asp
210 215 220 Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala
GRr PI§+225230 235'246° Pror SerVal PResL & Phe Pior PreLys PFoLys
Aso Thr Lot Met lle 245 250 255°Ser Arg Thr Pro GId ¥7al Thr Cys Val Val
Val Asp Val Set His Glu 260 265 270 Asp Pro Glu Val Lys Phe Asn Trp
Ty ValAsp Gly Val Via Val His 275 280 285 Asn Ala Lys Thr Lys Pro
Arg GhePRio Gin Tyr Asn Ser Thr Tyr Arg

<210> &3
<21i> 450
<212> PRT
<213» Artificial

<Z220>
<223> heavy chain of LC.005 (L2343, L235A human IgGl mutant)

<400> 63

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg
1 5 i0 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 Iie Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val
50 55 80

T

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

Leu Gin Met Asn Ser Leu Arg Rla Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 85

Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Giy Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125



290 295 300 Val Val Ser Val Leu Thr Val Lou His Gin Aso Trp Leo Asn
Gly Lys 305 310 315 320 Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
Pro Ala Pro lle Glu 325 330 335 -39- Lys Thr lle Ser Lys Ala Lys Gly Gin
Pro Arg Gin Pro Gin Val Tyr 340 345 35% Thr Len Pro Pro Ser Arg Asp
Glu Leu Thr Lys Asn Gin Val Ser Lou 355 360 365 Thr Cys Lou Val Lys
Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp 370 375 380 Gin Ser Asn
Giy Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 385 390 395 400
Lau Asp. See Asp Gly. e The Lys Lou Thr Val Asp 405
41% 415, Lys g\er A(?}g %ep Girl]g R Gly Asn Va he, e%&j&y]f;nSegeki/%fliﬁ/let
His 420 425 430 Gin Ala Lau HIS Asn His Tyr Thr Gin Lys Ser Len Ser
Lau Ser Pro 435 440 445 Gly Lys 450 <210> 64 <211> 447 <212>
PR &243¥Afificiall <2202x228> Reawrchain 6f bCO03¥5228Pshuman
lgB@4 mutant) <400> 6476in Val Gin Lou Val Ginh Set Gly Gly Gly V%Val
GIn Pro Sly Arg 510 15 Ser. Leu Arg Lau See Cys Ala Ala Ser Gly The
Thgﬁr@ggsggfkéﬂﬁaﬂf% Leuw Thr Ser Gly Val His Thr Phe Pro Ala Val

165 170 175

Leu Gln Sexr Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 180

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp
i0 215 220

Lys Thr His Thr Cys Pzc Pro Cys Pro Ata Pro Glu Ala RAla Gly Gly
225 230 235 240

Fro 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 Rsp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Brg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
290 2985 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Zlu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335



20 25 30 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Len Glu Trp
Val 3540 45 Ala Ala lle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Set Tyr Tyr
Val 50 55 60 -40- Lys Gly Arg The The lle Set Arg Asp Asn Her Lys Asn
Thr Lou Phe 6570 7580 Leu Gin I\/[est \sn Ser Lou Arg Ala Glu Asp Thr
Ala Val Tyr. Tyr Cys 85 90 95 Ala Arg Asp Ser Set Per Trp Tyr Arg Tyr.
The Asp Tyr Trp Gly Gin 100 105 110 Ply Thr Leu Val Thr Val Ser Ser
AI&’%&P‘TrﬁlﬁyéeGIy“ﬁro“*#aetL\’/%tIGﬂ@ﬁ?@ﬂ‘?é‘@h@@r@Eo@N&aﬁDr&Gys
Set Arg Per Thr“Ser Glu Ser Thr Ala’Afa 130 135 140 Le@?ﬁly Cys Lou
Val Lys Asp Tyr The Pro Glu Pro Val Th.r. Val Her 145 150 155 160 Trp
Asn-Sed Gy AlaLodThi-gex Gly; Mah His thr Ph.eyBrocAlaNal 165 440
175 Tea Gz Ser Ser Gly Leu Tye®Per Lou Per Set Valdsal Thr Val Pro
180 185 190 Ser Ser Ser Lou Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp
His Lys 195 200 205 Pro Set Asn Thr L s Val Asp Lys Arg Val Glu Set
L§7“§1’T ¢ gaﬂy%&f%ﬁ@ﬁ&ﬁ PO CYe %IP*?Bchrs@P?%‘baAYéJPﬁr‘GﬂlFWhe
Leu. Gly Gly Pro Per Val 2 "230 235 240 The L6U The Pro Pro Lys Pro
Lys Asp Thr Lou Met lle Set Arg The 245 250 255 Pro Glu Val Thr Cys
Val VakYalAspiVat SerGiniGlasAspRPro, 6lu, 2602692200 pro vai
385 390 395 400

Leu 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 Gin Lys Ser Leu Ser Leu Ser Pro
435 440 445

Glv Lys
450

<210> 64

<211» 447

<Z212> PRT

<213> Artificial

<220>
<Z2Z23> heavy chain cof LC.005 {3228P human TgG4 mutant)

<400> &4

Gin Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg

1 5 10 15

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

wl

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

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



-41 Val GIn Phe Asn Trp Tyr Val, Asp Gly Val Gin Val His Asn Ala Lys
275 280 285 Thr Lys Pro Arg Gin Glu GIn The Asn Ser Thr Tyr Arg Val
Val Ser 290 295 300 Val Lou Thr Val Len His Gin Asp Trp Lou Asn. Gly
Lys Gin Tyr Lys 305 3110 315 320 Cyg Lys Val Ser Asn Lys Gly Lea Pro
See Her lle Glu Lys Thr lle 325 330 335 Ser Lys Ala Lys Gly Gin Pro Arg
G'l..u Pro GIn Val Tyr Thr Lou Pro 340 345 350 Pro Her Gin Gin Gin Met
Thr Lys Asn GIn Val Ser Lou Thr Cys Leu 355 360 365 Val Lys Gly Phe
TyrProperAspl_gAlayal Glu Trp,Ginger Asn 370,375,380 Gly, GIn
Pe@ Glu'Asn'Asn Tyr Lys, Thr. Thr Pro Pro J-eu’Asp Set 38 %955;%95
400 Asp Gly Ser Phe Phe Lou Tyr Set Arg Leo Thr Val Asn Lys Ser Arg
405 410 415 Trp GIn Glu Gly Asn Val The Ser Cys See Val Met His Ito
Al L6t n420-425'430° HistASTEHIS AT i THe Giliticy $ Set Lol Seff e Ber
Len Gly Lys 435 449 445 <210> 65 <2PP> 214 <212> PRT ¥213>
Artificial <220> <223> light chain of LC.005 <400> 65 -42- G-'u lle Val
Leu Thr Gin Per Pro Gly Thr Lou Per Lou Ser Pro Gly

Ala Rrg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Zsp Tyr Trp Gly Gln
100 105 110

Gly Thr Lew Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val

Fhe Proc Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala
130 135 140

Leu Gly Cys Leuw Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 153 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
lek 170 175

TLeu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 180

Ul
0
8]
€3]
1
1

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 Glu Ser Lys Tyr Gly Fro
Z21¢ 215 220

Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Giy 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 RAsp Pro Clu
260 265 270



151015 Glu Arg Ala Thr Leu Per Cys Arg Ala Per GIn Per Val Per Per
Asn 20 25 30 Tyr Leu. Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg
Lau Leu 35 40 45 lle Tyr Gly Ala Per Ser Arg Ala Thr Giy lle Pro Asp Arg
The Ser 50 55 60 Sly Per Gly Per GI Thr Asp Phe Thr S,eu Thr lle Per
Arg Lou Glu 65 70 75 80 Pro Gin Asp ]Phe Ala Val Tyr Tyr Cys Gin Gin
Tyr Gly Per Per Phe 85 90 95 Thr Phe Giy Pro Giy Thr Lys Val Asp lle
LygfiA@é“ 'Hi'Vat Ala Ata " 100 105 F16'Prd PerValBhellla Pfie Prb Pfo Per
Asp Glu Gih'Lou Lys Per Gly 118’120 125 Thr Ala P&FVval Val Cys Lou
Lau Asn Asn Phe Tyr Pro Arg Glu Ala 130 135 140 Lys Val GIn Trp Lys
VahAspAshAlad el GinPerGlyAse:PerGin-145-150.155 160 in Per
Val TheGlu GIn Asp Per LyssAsp Per Thr Tyr Pershou Per 165 170 175
Per Thr Leu Thr Leu Per Lys Ala Asp Tyr Gin Lys His Lys Val Tyr 180
185 190 Ala Cys Glu Val Thr His Gin Gly Leu Per Per Pro Val Thr Lys Per

25 200 295 '[i'ig Asn glrg ?Iy %sp C¥s 210 -43 - <210> 66 <211> 449

5L 4L Leu Asn Gly Lvs Glu
>PAT < At 215 320

Cys Lys Val Ber Asn Lys Gly Leu Pro Ser 8Ser Ile Glu Lys Thr Tle
325 330 33b

Ser Lys Ala Lys Gly Gln Fro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pre 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 Ser
385 380 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg
405 410 1415

Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

By

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 445

=

<210> &5

<211> 214

«212» PRT

<213> Artificial

220>
<223»> light chain of LC.005

<400> 65



<220> <223> heavy chain of LC.060 (human IgG1 type) <400> 66 Glu
Val GIn Leu Lou G.lu. Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 15 10 15
Ser Leu Arg Lou Ser Gys Ala Ala Ser Gly The Thr Phe Ser Ser Tyr 20 25
30 Ala Met Ser Trp Val Arg Gin Ala Prg Gly Lys Gly Lou Glu Trp Val 35
40 45 Ser Lea lle Ser Gly Ser Gly Gly Lou 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
TYF65.90775 86" Lot G, Wt Aen Sér Lén At 155 Gin A% Tit Ald Val
Tyr Tyr Cys 85 90 95 Ala Lys Asp lle Len Val Thr Gly Ala Leu‘/g\sp Tyr Trp
Gly Gin Gly 100 105 110 Thr Lou Val Thr Val Ser Ser Ala Ser Thr Lys Gly
Pro.SenVal-Ther 15 120 125 Rre Loy Ala Bre Ser Sen Lys Ser-TheSor
Gly Gly Thr AlacAla Len 130 135 1405Gly Cys Len Val LystAsp Tyr Phe
Pro G.lu Pro Val. Thr Val Son Trp 145 150 155 160 Asn Ser Gly Ala Los
Thr Ser Giy Val His Thr Phe Pro Ala Val Lou 165 170 175 -44- Gin Ser
| PQ%&VL%? TVFPEFLEN PErPef Var Vai Thr Var ProBer 180" f85 90
Per Per Len G1y Thr Gin Thr Tyr lle Cys Asn Vai Asn His Lys Pro 195
200 205 Per Asn, Thr Lys Val Asp Lys Lys Val Glu Pro Lys Per Cys Asp

Lyse2@ 215 22Q Ser Ser Arg Rla Thr Gly Tle Pro Asp Arg Phe Ser
50 55 60

b=t
et
0

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

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Tyr Gly Ser Ser Phe

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala Rla

100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Bsn Phe Tyr Pro Arg Glu Ala
130 135 140G

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gin

143 150 155 1606

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 i70 175

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Giu Lys His Lys Val Tyr
180 185 190

ARla Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr
185 200 205

t-i
L
o
v
o
H

Phe Asn Arg Gly Glu Cys
210



Thr His Thr Cys Pro Pro Cys Pro Ala Pro Giu Len Len Ply Gly Pro 225
230 235 240 Per Vai The Len Phe Pro Pro Lys Pro Lys Asp Thr Lou Met
Tie Per 245 250 255 Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Per
His Giu Asp 260 265 270 Pro Gin Val liys Phe Asn. Trp Tyr Val Asp Gly
Val Giu Val His Asn 275 280 285 Ala Lys Thr Lys Pro Arg Glu Gin Gin
Tyr Asn Per Thr Tyr Arg Val 290 295 300 Val Per Val Lou Thr Val Lou His
Gi(r}fégp T6rep Lou Asn Gly Lys Giu 305 310 315 320 Tyr Lys Cys Lys Val
Per-Asn Lys Ala Leu Pro Ala Pro lle Glu Lys 325 330 335 Thr lle Per Lys
Ala Lys Gly;Gin Pro Arg G1u Pro Gin Val Tyr TSr 340 345 350 Leu Pro
Prao Rer Arg Asp-Gin Lou Thr Lys Asn Gin Val Per Lou Thr 355 360 365
Cys Lou Val Lys Ply Phe Tyr Pro Per Asp lle Ala Val Gin Trp Gin 370 375
380<Per Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Lou
385390 3957400"245- Rsp HEF AP BR? HEF SHEShe Leu Tyr. Her Lys Lou
Thr Val Asp Lys 405 410 415 Her Arg Trp Gin Gin Gly Asn Val Phe Her
Cys Her Val Met His Glu 420 425 430 Ala Leu His Asn His Tyr Thr Gin
Lys HekleaHeel ed Her P Givi 439,440,448, Lys <2102,.67,5211> 449
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 Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Leu Tle 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

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 95

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

=
R

Thr Leu Val 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 Bla Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
5 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Rla Val Leu
165 170 175



<212> PRT <213> Artificial <220> <223> heavy chain LC.060 (L234A,
L235A human IgGI mutant) <400> 67 Glu Val Gin Leu Lou Glu Her Gly
Gly Gly Lou Val Gin Pro Gly Gly 10 15 Her Lou Arg Lou Her Cys Ala Ala
Her Gly She Thr Phe Her Her Tyr 20 25,30 Ala Met Her Trp Val Arg Gin
Ala Pro Gly Lys Gly Lou G:i...u Prp Val 35 40 45 Her Lou lle Ser Gly Per
%SI%/ Lou Thr Lys Tyr Ala Asp Her Val 50 55 60 Lys Gly Arg She Thr
15 g‘sixsﬁggsﬁ%&mﬁ%&%ﬁs&?%ﬁ% 70 75'80' el 'GinMet
Asn. Her Leu Arg Ala Gin Asp Thr Ala ; Val Tyr Tyr Cys 85 90’95 Ala Lys
Asp lle Leo Val Thr Gly Ala heu Asp Tyr Trp Gly Gin Gly 100 105 110
-46--Thw-LewVal Thi VahSer-setr-AlarSercThenkys/alyRro :Ser Mal Phe
115 120 1255 Pro Leu Ala Pro HertSer Lys Ser Thr SexcGly Gly Thr Ala
Ala Lou 130 135 140 Gly Cys Lou Val Lys Asp Tyr Phe Pro Gl.u 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 Lou 165 170 175 Gin Her Her Gly Leu Tyr Ser

Lep.Ser.Ser, Val Val.Th, X&Oﬁgrvgﬁwﬁ%% §e§e§ewseﬂs§'wf
Gin Thrdyr lle Cys Asn sa His Lys Pro 195:2Q0 2

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 233 240

Ser Val Phe Leu Phe Pro Pro Lys Fro Lys Asp Thr Leu Met T
245 250 2

S
[S1 I
i
3]
=

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Giu Bsp
260 265 270

Pro Glu Val Lys Fhe Asn Trp Tyr Val Asp Gly Val Glu Val His Rsn
275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val
280 295 300

Val Ser Val Leu Thr val Leu His Gln Rsp Trp Leu Asn Gly Lvs Glu
305 310 315 320

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Tle Glu Lys
325 330 335

Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350

Lew 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



Her Asn Thr Lys Val Asp Lys Lys Val Glo Pro Lys Ser Cys Asp Lys 210
215 220 Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly Pro
225 230 235 240 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 Gin Asp 260 265 270 Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
Gly Val Gin Val His Asn 275 280 285 Ala Lys Thr Lys Pro Arg Gin Glu
Gin Tyr Asn Her Thr Tyr Arg Val 290 295 300 Val Ser Val Leu Thr Val
Loy His, Gln Asp T1p. 04 AN Gl LR, Gi0. 505,310 315 320, Ty Lys.Cys
Lys%/a | Ser yspAla Lou Pro Ala ié’roqhg Gin Lys 325 330 %\35 A7-T

lle Ser Lys Ala Lys Gly Gin Pro Arg Glu. Pro Gin Val Tyr Thr 340 345 350
Lou Pro Pro Her Arg Asp Gin Len Thr Lys Asn Gin Val Ser Lou Thr 355
366-365aCysrLerr\valrLys Gy PRe ITyrPréirServAspeTigAldMaliGhu Trp Glu
370 375 380 SéfAsn Gly Gin Pro Gla°Asn Asn Tyr Lys THEThr Pro Pro
Val Lou 385 390 395 400 Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
Len.Thr Val AspLys 408 410 Al5 . Ser Arg, Trp. Gin. Gin Gly Asp, Yal Rhe
Ser Cys SetVal Met His Gin 420425 430 Ala Leu HigsAsn His Tyr T}Hr
Gin Lys Ser Leu Ser Leu Ser Pro Gly 435 440 445 Lys

Lys

<210> o7

<211> 449

£212> PRT

<213> Artificial

<Z220>
<Z23> heavy chain LC.060 {1L234A, L2Z35%A human IgGl mutant)

<4006> 87

ot

Glu Val Gln Leu Leu Gilu Ser Giy Gly Gly Leu Val Gin Pro Gly Gly
1 5 19 15

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

Ala Met Ser Trp Val RArg Gln Rla Pro Gly Lys Gly Leu Glu Trp Val
35 44 45

Ser Leu Ile 3er Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Tle Ser Arg Asp Asn Ser Lys Arg Thr Leun Tyr
65 70 75 g0

Leu Gln Met Asn Ser Leu Arg 2la Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 95

Bla Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly Gin Gly
100 108 110



<210> 68 <2il> 446 <2i2> PRT <213> Artificial <220> <223> heavy
chain of LC.060 (S228P human IgG4 Mutant) <400> 68 Gin Val Gin Leu
Len Gin Ser G1y Gly Gly Leu Val Gin Pro Gly Gly 1510 15 Ser Leu Arg
Lea Ser Cys Ala Ala Her Giy Phe Thr Phe Ser Ser Tyr 20 25 30 Ala Met
Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Lou Gin Trp Val 35 40 45 -48-
Ser Len lle Ser Gly Set Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val 50 55 60
LyS“GHf ArG PRETHP He"SerArg ASp Al T Set'¥§s Arg “Thr s Tyr 6570
7580 Leu Gin Met Asn Ser Leuﬁ/l?rg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
8590 95 Ala Lys Asp lie Lou Val Thr Gly Ala Lou Asp Tyr Trp Gly GIn Gly
100-105.140-Th. Lew \alk Thr:Ved Ser SetAla Ser ThrkysGly-RProrser Val
Phe 125120 125 Pro Lenila Pro Cys Ser Arg $et Thr Ser Gin Set Thr
Ala Ala Lou 130 135 140 Gly Cys Lou Val Lys Asp Tyr Phe Pro Glu. Pro
Val Thr Val Ser Trp 145 150 155 160 Asn Ser Gly Ala Lou Thr Ser Gly
Val. His Thr The Pro Ala Val Lea 165 170.175 Gj r Ser Gl.y Leu Tyr
S R D Ve rore b i ogr Tt Ser e

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

Gln Ber Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180

185 190

Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro
185 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Giu Pro Lys Ser Cys Asp Lys
230 215 220

Thx His Thr Cys Pro Prec Cys Pro Ala Pro Glu Ala Ala Gily Gly Pro
225 230 235 240

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Giu Asp
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Rsp 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
230 285 300

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



Ser Ser Len Gi.y Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro 195
200 205 Se- Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro
Pro 210 215 220 Cys Pro Pro Cys Pro Ala Pro -in The Leo Gly Gly Pro
. Ser Val Phe 225 230 235 240 Leu Plg Pro Pro Lys Pro Lys Asp Thr Leu
Met lle Per Arg Thr Pro 245 250 255 Glu Val Thr Cys Val Val Val Asp Val
Sc-- GIn G_u Asp Pro Gin Val 260 265 270 -49- Gin The Asn Trp Tyr Val
ASP Giy Val G1u Val His Asr}_ Ala Lys Thr 275 280 285 Lys Pro Arg Glu
Gin'Gin eiDE%e A§f| S THE TS ArgI\/ T§/§1r§e$‘\VaFr§9ﬁlﬁ9§a§OBonu Thr
Vag Lau His Gin Asp Trp Leu Asn GLy Lys Glu Tyr Lys Cys 305 310 315
320 Lys Val Her Asn Lys Giy Lou Pro Her Ser lle Glu Lys Thr lle Her 325
336u385be Lys AderLyscGly:Gin Pre-ArgGluyPrascin Mal dyrsthrilsauiro Pro
340 345 359 Sir Gin Gin Glu. MetThr Lys Asn Gin Va&er Len Thr Cys
Lou Val 355 360 365 Lys GIy Phe Tyr Pro Ser Asp lle Ala Val Gin Tip
Giu Her Asn. G 375 380_Gin Pro Glu As Asn T r L Thr Thr Pro
o§u AS é e(r2 Aég 3 3 90 395 406 G[1 Ae )é%‘l e FerTyr
Ser Arg Leu Thr Val Asp Lys Ser Arg Trp 405 410 415 Gin Glu Giy Asn
Val Phe Her Cys Ser Val Met Hi.s Glu Ala Lou His 420 425 430 Asn His

Tyed hsGinlkyslSerdodlSirkowrHerrtkoGlylhysThr Pro Pro Val Leu
385 390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Zsp Lys
405 410 415

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Giu
420 425 430

[

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

Lys

<210> &8

<Zil> 4486

<212>» FPRT

<213> Artificiszl

<220
<Z23> heavy chain of LC.060 (S228PF human IgG4d mutant)

<400> &8
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 Sex Gly Phe Thr Phe 8
20 25 3

r Ser Tyr

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 490 45



435 440 445 <210> 69 <211> 213 <212> PRT <213> Artificial <220>
<223> light chain of LC.060 <400> 69 - 50 Ala lle Gin Lou Thr Gin Ser
Pro Per Per Leu Ser Ala Per Val Giy 15 10 15 Asp Arg Val Thr lle Thr
Cys Arg Ala Per Gin. Gly lle Per Per ALI@ 20 25 30 Leu Ala Trp Tyr Gin
Gin Lys Pro Giy Lys Ala Pro Lys Lou Lou lle 35 40 45 Tyr Asp Val Per
Per Leu Gin Per Gly Val Pro Per Arg The Per Giy 50 55 60 Per Gly Ser.
Th.r ASE) The Thr Leu Thr lle Per Per Lou Gin Pro 65 70 75 80 G1lu
Asp Pb P ARSTRET yr'?yrelfy@élrﬁf]é’lr%%ewﬁsﬁyﬁe yﬁ/lz%;f?pp*fﬁrs@% 9695
Phe Gly Gin Gly Thr Lys Va Glu lle Lys Arg Thr aI Ala Ala Pro 100 105
110 Per Val The lle The Pro Pro Per Asp Gin Gin Len Lys Ser Giy Thr
1151201 25; AdeeSerrVald/akCysd elsl edAsaASHsThey Ty PreAng Hlu
Al Lys 130 135 140 V&l Gin Trp Lys Val AspAsn Ala Leu Gin PeeGly
Asn Per Gin G1lu 145 150 155 160 Ser ValThr G1u Gin Asp Per Lys Asp

Per T%&Txge%el{sﬁlg Per P 1&%&/3% 17Q.175 Thr Leu Thr Loy Per LIys Ala

u Asp Thr Ala Val Tyr Ty
Asp gel_ys JIffla 50 a5

Ala Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly &Gln Gly
100 105 1106

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

s}

Prc Leu Ala Pro Cys Ser Brg Ser Thr Ser Glu Ser Thr Rla Rla Leu

130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Azn Ser Gly Ala 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
180 185 190

Ser Ser Leu Giy Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe
225 230 235 2440

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Tle Ser Arg Thr Pro
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Prc Glu Val
260 263 270



180 185 190 Cys Gin Val Thr His Gin Sly Lao Per Per Pro Val Thr Lys Per
The 195 200 205 Asn Arg Gi.y Glu Cys 210

-49 .
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Phe Asn Trp Tyr vVal 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
305 310 315 320

Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Tle Glu Lys Thr Ile Ser
325 330 335

~

Lys Ala Lys Gly Gln Pro Arg Glu
340

e
I
o]

Gln Val Tyr Thr Leu Pro Pro
350

[#¥]
sl
&3]

Ser Gln Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val

3606 365

(ST
[
(920

Lys Gly Phe Tyr Pro Ser Asp Ile Bla Val Glu Trp Glu Sar Asn Gly
376 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 3er Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Ar
405 410 415

[
i
s}

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Bsn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Gly Lys
435 440 445

=i
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o

<Z210> 69
<211> 213
<212>» PRT

<213> Artificial

<220
<223> light chain of L£.060

<400> 69



Ala

Asp

Leu

Tyr

Glu

Phe

Ser

Ala

Val

145

Sex

Thr

Cys

Asn

Ile

Arg

Ala

Asp
50

Gly

Asp

Gly

Val

Ser

120

Gln

Val

Glu

2106

Gln

Val

Trp T

Val

Ser

g
=y
O

Gl

Phe

115

Val

Trp

Thr

Thr

Val

195

Gly

Leu

Thr

20

Sexr

Gly

Ala

Gly

100

Ile

Val

LYS

Leu
180

Thr 1

Glu

Thr

Ile

Gln

Ser 1

Thr

Thr

Phe

Cys

Val

Gln

165

Ser

Cys

Giln

Thr

Gln

Asp

70

Tvr

Lys

Pro

Leu

Asp

150

ASD

Lys

Gin

Ser

Cys

Lys

Glu
55

Phe

Tyr

Val

Pro

Leu

135

Asn

Ala

Gly

Arg

Pro

40

Ser

Thr

Cys

Glu

120

Asn

Ala

Lys

Asp

Leu
200

- 50 -

Ser B

Ala
25

Gly

Leu

Gln

Tle

105

Asp

Asn

Leu

Asp

Tyr

185

Ser

Ser

Lys

Val

Thr

Gln

20

Lys

Glu

Phe

Gln

Ser

170

Glu

Ser

Leu

Gln

Ala

Pro

Ile
75

Phe

Gln

Tyr

Ser

155

Thr

Lys

Pro

Pro I

Ser
60

Ser

Asn

Thr

Leu

Pro

140

Gly

Tvr

His

Val

Ala

Ile

45

Arg

Ser

Ser

Val

Lys

125

Arg

Asn

Ser

Lys

Thr
205

Sern

Ser

30

Leu

Phe

Leu

Tyr

Ala
110

]
o]
a1

Glu

Ser

Leu

Val
190

Val
15

Ser

Gly

Ala

Leu I

ser

o 3
o1 =

Ala

Gly

Ala

Gln

Ser

175

Tyr

Ser

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Ala

Phe



