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Anti - OX40L Anti bodies This invention relates generally
to anti-Ox40L anti bodies and, in particular, to

waniobH¥ML anti bodi es that do not bind conpl ePEnNEP2005/009968

factor Clgq, pharmaceutical conpositions and uses
thereof. Preferably, these antibodies are human or
humani zed anti bodi es. Human OX40L (gp34, Sw ssProt
P23510) is expressed on activated B cells and
dendritic cells upon CD40/CDAOL |igation, and on
endothelial cells in inflamuatory tissues (Review

Wi nberg, A.D., Trend&ntrmmémnté@d{ezooz) 102- 109).
It has first been isolated from HTLV I infected human

ukem c ceII (|mmr al i zat.i es I.I's
G BRG ARYS it SETEGT oo ¢RI e G e to
amiti-XA0E sinabadiss thaarde rrmrbtlmcb l@dpl@rrgznt factoN® B /ph26dadeutical
WO 95/ 21915 99/ Iy E
1%;)1{111 é s 5@(!\0 %bl eﬁeﬁﬁr gr r‘%ly, t]@SF §r¥tg1%dlea %Ohﬂman or
(heazhiz ibpdB8; |mura, A, et al., J. Exp. Med. 183
(1996) 2185-2195; Kj aergaar d, J., et al., J. I munol.
167 (2001) 6669- 6677; Lane, P.,.J. Exp. Med. ,1925
(Hoown 9F40b ep3avmmisPiot Rg3510) g expresiedyon actiyated B cells and

| aeadRic. cBpdaypoh? (CD@(QCD@EO-hgaﬁ)n, Mahd ebh, esxdothélial atells in

E O J 1990 063- 106 Nd
H‘Jd)l‘xatow(ﬁt Slfﬁz) 1e219 el & .‘{] B‘(Sﬁ;eﬂ’g ﬁx}l‘nung le (20(923 102-
| hoR)Ndt had FBst( b@e@?)so&%lsflﬁaﬂSiTIRbgenéqctd@l Rumagt legkemic cells
V\;ﬁﬁfﬁ&t{g }émﬁ/ep %%_eg"gdt?l]_sggf’%eng%%ﬁ)gégogf Emy a\tlﬁ(glg'lét 159119 %\ﬁth 0X40).
aPX40Gasd ﬁa@m@s(ﬂgéwt aresnqniiggeq e. 521@5\6’9291%126?&%%%?{.21915

YWO &5/18200; BAumVIP(I0) et al S EVMHID]) 136198463007 ,400 BKARANAA ., et al.,

Ny i g IS B, 2530 g 10

(Kﬁlﬁﬂ@aaﬁﬂﬁéf,alV\blIﬁbﬁm@l W7020010t6669-667 Nahow, €.,NeBx iMed. 191

?61 %%)32\@85% é’“égfflab%gay,%ﬁ ﬁ%m%un%k%d%ﬁ (too1) 220-223;
| Mﬁlﬂn'@; S, ezl B ]15()(7_]_92@)9106@@1066‘, N lélpva C., et al., J. Immunol.
Tﬁéﬁ%ﬁdo@ t299P99979 GEh{ROO0L) 23l ?h&mlﬂh&gum(1997b\ﬂ3838ﬂ5848

SIS R RN

OMLIEBS( ]99@) 979%9£Btﬁbd‘r, Byamsdh, Gh(‘#ﬂ)e(l@DﬂBg) ILM'(IIQ%)IIQOS 1215;
t&aﬁ;ﬁla&n;%yoﬁé&zg\g’ﬁg 9? %ﬁdll V& §%7 atkIsa%l &\JS et al., Jpn. J.

Engagene ["'eads
c@sncmnmeaﬁar(gzoosh) éﬁ%ﬂ382 mefprdeJ 4nda3§hwmt Hod. Ingryopladeth. 255

| (iR 6T wrw'eﬁbgl%smm bad)] { RafkEMeBicthe Qb@@CiSBOIS@I Welnberg,
SI na I\/Iat sunur a,

> 811 Serpigy lc-m{nungl 10 Z]t99§} 471 ﬁﬂww ne(r)!gLéXt éG;Ji"g%-‘c?s?m)munol.
(2@Q2()023, 175)2 105undn ., @)@O/F%ﬁllant rAret. &6t (2001 )n:ema]tse nggms,

) f :
SR ol P L 5% SR BT D BT A ..
ehpnaswéoBOonOQ@l 2§t 242 3B Howhdns O XL ahdleehmldh@r |hallman OX40
g%tpm Wltp%%mlehaé%%@éseé bR %@va%&i €pli- Vieklts bérsgggerﬁent of

activation and hel i al dheS| on durl

a0 &ymils digand elepdngde E)u'fOSPE]é\’\lﬂéorM naighily fred, cell activation.
PON4ONEK AL iht&atton igriaichkided eslcrediesitigiestioal, 51§Ia1 Allatsumura,

e 4 by g BLTE 5B AP0 ST GFRY o g 1A Leue. s

a2002D¥4 OFurthdo QX040 Kdismteractzin hediate hdhﬂ&ImQ)fchctivated T-cell
a% Fﬁdotthf%‘lral éclilﬁ]npgﬁltafrﬁltxdt&g tgguéstAsd()%m isccﬂh % dnentllx e\)lc\gréssed

sease hi s ant

spm petivatzdt Byveellp.e DG ﬁném@ptheéplapdh @ngb@@@s ﬁ@d%X%OL should

€ sfectivaly! BIFERE DI YellS Kt tivaloh CAKE  en@YRRIIAIMEAL @ldhesion during an
aut oi nmune di sease (EAE), GVHD, urine inflammatory

bowel di sease (Yoshioka, A, et al., Eur. J. |nmunol
30 (1999) 2815- 2823; Sal ek-Ardakani , S., et al., J.
Exp. Med. 198 (2003) 315-324; Burgess, J.K. , et al.,
J. Aller gy Ain. Imunol. 113 (2004) 683-689; Hoshi no,
A., et aI Eur. J. I munol . 33 (2003) 861 869
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251 (1998) 131-136. Antibodi es agai nst OX40L have been
investigated for their anti-inflanmatory effects in

woa00602879di sease nodel s (Suganmura, K., et al.,PdEEP2005/009968

Rev. Inmunol. 4 (2004) 420-431). Tanaka, Y., et al,

Int. J. Cancer 36, (1985) 549-555; Tozawa, H., et al.
Int. J. Cancer 4 1 (1988) 231-238; and Mura, S., et

al., Mdl. Cell. Biol. 11 (1991) 1313-1325 descri be
mﬁmr R89CHABscABhE 1AAE CorA0RE, AR A1 20 ARCurdfrected.

surface antl%Fns [i'nes of huma
ey PesctoatFurg Jalmmvanl: POC@OPO) &8ioetfiZd) \¢1€P19§Strat€d the

tﬂ‘l@ﬁ butidipbe¥ntidl - of T eu fhligin |aQﬂdMOX$OEQﬁWIEﬁl€ laahbise model for

abl.e from I.nt ernafi naI atio
RBER i€ S e OmInTE §F O AR Rra AT B Fothe discase
| severity i This aetitatdg showedgima ot adnonhyfs 1rpfnhéle1ehbeldydls£ase models, e.g.
rm oc' ort]&lgl %@tdl%%%ﬁxpeplﬁ ?algmo%% unre] dﬁslgz?s% Eﬁﬁﬂ GVHD urine

omrﬂgmmaam booebdisene bYotickann etcainﬁue dehnnma@kiﬁ)r(le?%) 2815-

aﬁ@z{agsaraumkﬁﬁl gsr, %PQPtJOExIP'M&K Rl dz@oiﬁfﬁslnue%ig@ﬁ K., et
fur er rela

refer
indC DRy Gt IRy Al EBH R Pt tHias 4y et al, Bur. 1
alrhinaely 360(20686)N86138d5%¢ Apestided, MROSN BuUSIBIEWR! | Jintnurlnsis (2002)

d 0
B L SETRL b 8 AR Sk R,
bétrals ]t bninlieok dA ( @MHSp&Ilﬁlﬁed{Iggles,elpM opel. aé Itnhteunol 162
e&'9 QP&GUE%V“H&H hags, T"Rn%{? paMeHb%V(zb@Qw#’ 1985 Akiba,

anti bodi es re e. C. 033 and LC. 0O
o b | TRt 158 5R5) 8 w88y 198 Rttt {-jgimuncl. 33
( wiobsit 372)2381; BRzaQB. R didl. JBIFEN 1CI0(TOL BTt - mamnkéaan et

e o PRS2 ZR DL ARy LA R iaRAY e Commun.

ch@k@éﬂ@ﬂﬁidﬁ6by conprising a variable light chain and

a vari abl e heavy chain, characterized in that the

vari abl e heavy chai n conprises CDR, CDR2 and CDR3
chatibedier againsti @XeHatharpigen gnestignéededor thyin gptDipfpmmatory
NeRectsIR vaRous disdaSe ﬁ@@&&(%@émuﬁr &S, et f1g Wak.nadv. GRRunbIS 4 (2004)
%9 g%ﬁd fromSEQ I D NGs: 21- 25, CDR? is seiected from

S NGOs: 26-32 and CDR3 is selected from SEQ ID

NCGs: 33-38. The antibody according to the invention is
prl“grﬁﬁ%aa? égt 4 h[?l[ E}C&%{deiz§ p@’éﬁzg@ 55 %ITQ)gaV@a \ﬁirét Fl ﬁ‘Lt gancer

‘and “avar ¢hatr ac

| ﬂrl t(h%&8)t?ri5é B8y pafdull‘éwlra g‘hi etcHalMObdﬁqﬂr iBiels 1&:[6@91)0@@2 1325
&Ja@mﬁro%rdnareauiﬂadrebarang@ﬁmﬁ $ehRETRd- ﬁr SRt react

ID : speC|aII referred t
CB%‘ Reee ot o E%Ss@bﬁreaméxmp vieh, beeprg 4 fiman T-cell
Smukéihﬁd\flfdsCtWeSEQ{TDJW AGS450tibody @Dﬂﬁdm&cﬁﬂy ecdileble from
I[Slt:'QnatlonN?%o porat 234 ll;]lt Ids a(ﬂdd/ t a(gﬁ&)(g dl ng to the
|nven FoR T et SEV! aracterized by conprising a
vari abl e heavy chain and a variable |ight chain,

cgg&@m& bf d89ntdhtiogat the variabl e heavy chain

conpri ses and CDR3 characterized in that

CDR3 of the heavy chain is selected from SEQ | D NGCs:
33h88inaBtidrDR3laeds tdreard l@Jﬁﬂ)oéﬁalpﬂefér&bl$8beﬁi(ﬁﬁclbhﬁﬂmaSEQ)dy,

eferred t
ez deecrid SR ks Oy <BhPER e hart R mcpyman
| Priji@sand® Ho26 noChR deheat ednplementSEQdrDCNOsind26- B@man Fey
ap&egtbQF(g eqrsed from SEQ I D NGs: 33-38 and the
varl e I|g chain conprises CDRl selected from SEQ
I D NOs: 39-44, CDR2 selected from SEQ I D NGs: 45-50
and CDR3 selected from SEQ ID NGs: 51-57. All CDRs are
sel ected i ndependently from each other but as a matter
of course in such a manner that the anti body binds to
OX40L. Therefore CDRs of |ight and heavy chains of the
same LC anti body can be conbined or the Iight chain
CDRs of LCOO wi th the heavy chain CDRs of LCOO, LC059
or LC. 063 CDRS on each chaln are separated by

o o - — e S T
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a) the light chain (VL) variable CDRs of am no acid
sequence SEQ ID NO 1 and the heavy chain (VH) variable

wWERRs/ODB7SEQ | D NO 2; b) the light chain vari abdBERDRS009968

of am no acid sequence SEQ ID NO 3 and the heavy chain
variable CDRs of SEQ ID NO 45 c) the light chain

vari able CDRs of am no acid Sequence SEQ ID NGO 5 and
the heavy chain variable CDRs of SEQ ID NO 6; d) the

| Tg%ﬂféh@ér‘ﬂ f\Yr‘r{‘l[iéraMa‘t%esquﬁ] Qxﬁutﬁ)@yn re@&hlﬂg%e%ﬁﬂﬂ%nzﬁ’l;agtlbody

eav% hal n varla
N@asacteéyze@ mathaﬁ s aghbedy cpataingd & ogt humpm grigis, pinds to

sexYenesd &E@daau%@cﬁ(@mld bwéa@@vmcﬁhaﬂ dh Mawoalp Ic@n@QRStlon

o0 TRs Thenyiiaide Pingte Bhbms AL BUka e Ritaps, s the

chitapetarwhadi ﬂleGDRSocdxfnaBﬁllbdﬂyl\m 0d12bing3. Sukk ahiibddies are e.g.

chai d e 0
SECOR S L SR T A D Ry s e
d omikdtyped edri ﬁ@duomyblstcbumnl\@mnlvmeht) facker Cilghndinalhyman Fey
vycblﬁg}gnmup defined by am no acid sequence SEQ ID
8 and the heavy chain variable domai n defined by

SEQID NO 19; i) the light chain variable domain
dehé fe@nbiyn &Iiﬂtlﬁkﬁ Rl t6 Q@L@ﬂtb@dﬁlﬁ@duﬁg NOOK4@h cthhtweterized by

SR D PO PR BT OB R AR i
adnrosramahlg heavyt ¢hain pureptises GRS, ;ﬁ{éRQemabCPRﬁhdrameemi guthat

r
S Ok S aomr g o el s ang o

{ rlechacrem R D (NG 2425 SRG Hsirsie Tm REU b Ot gt and
a@DRﬁ?ﬁEl’&f&lEfr(ﬁE@EQ@U\]%l m33k.t he heavy chain (VH)
vari abl e domain defined by SEQID NO 2; b ) the |ight
chai n variabl e domai n defined by am no aci d sequence
SERe hiitdy 3canding e theaaventioh ad prefesablyadiiagactiyirad hy comprising a
dggljlﬂ)?éjléé‘%{ C§§l§ {)rB Warﬁbl& Lezﬁ?%hlamg Pﬁar&&@hi@d‘ﬁﬁ%é\b he Vérlable

am no_acl

ence
¢ Rethelly <emar ke QPRI oed r-10k7 ishemoyizay (3t CDR3 i
NGI&t &) frbRESHD IDINOR 105V Af isaldpRiallQ PRéfBrrel® thap €IDIY is selected

a nce | D.NO:.7. an

o BPanRa oS S R ingei frﬁn%&@ﬁ) Y M SP b s i
cbaedned/fammeeIDiji.ﬂ Befi ned by am no acid sequence
SEQ I D NGO 9 and the heavy chain variabl e domain
defined by SEQ 1D NO 10; f) the light chain variable
ddhapntiblatyiaseadding tatheipvension iseiglrsthicroEemtsrpediby campgsing a
16a34fe héhen/ Qﬁaylyarfah@kzww i@ @ato ORdrcteigfddnacthbly the@riable

t he varlable donmi
dBee awogmrﬁss GhHe g@%%‘@ne& R 3 fiDR3 of the
héaay dhbil B selettpd Vidin SEQeIDJINmt mdefannde@iDRg/ oBIHE light chain is

Nolg'gtéd m)lal %Eg%lllb%s [ Bv%p%gléﬁy ﬁ%@#ﬁ tﬁgtf thi Q/gli']?r}fe heavy

am no acl uence eav

vahalabbwpdmvﬁDRU@ﬂché rdpy SBRAD IHOKA1-259 COR2 *%éte{i ifrgim SEQ
c h\%' oY %I ﬁbaln%l @Qﬁ@'sae&&f freﬁdsmllam@ 3@%%%&99 QRS le light

j hai n vari ab
dEnEamBy SRR Ly asieagrom E ar DOMRBIDH 6L Fleslgthbiom SEQ
t hpneos: 45F0and WD RGeckd tant sPQ IDNOSHG1isTVention is
preferably characterized in that the human light chain
vari abl e region conprises an am no aci d sequence

i idle@BReleret delectsd lindepeniddntlyfrdnh eagr athpr batresi asiatier off course in

w0 R o S e R e
FATR

rhe@\fmhamh@f Hsrrammed&aryiboraisn ined pefiedight chain CDRs of
conprises an am no acid sequence i ndependently

selected fromthe group consisting of SEQ ID NO 2, 4,

6, 8, 10, 12, 17, 19 and 20. The CDR regions of the
heavy and |ight chains are shown in SEQ ID NO 21-38

and
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39-57. The anti body according to the invention is
preferably characterized in that the anti body

weowporses the |ight chain variabl e domai n def PCEHP1095/009968

ami no acid sequence SEQ ID NO 1 and the heavy chain

vari abl e domai n defined by SEQ ID NO 2, 17 or 20. The

anti body according to the invention is preferably

characterized in that the human heavy chai n constant

ﬁgb@ﬂ WiRRE 1R85, MRt acn@oéﬁ%;eo@eoﬂ E@@@?"@ERE b each
ected fromtHe group consisting of

aﬁti"flgeé?Pafﬁ%d Petggrevpek amiagasidant regl on of SEQ I D

NO: 58. The anti body according to the invention is

P char cterlzed in.that the antjbody . .

C i, o Sl SRS 0 (S et Fmier ey GeIgFteiged jpthat the

Ntibbdy oomph&as IdDRstin dépendenttynssleatad froegihe grafp SEEstiny of

NO 61, 65 or 69. Preferably an anti body according to

the invention is characterized of binding to OX40L and

bg) bethadightf chaimB.) veyiable CREs of amingt dgirbjequenre SERHI Béx1 and

aS g ﬁh%%\éé/vy(‘chéﬂnr( E@lrﬁa@le"@m@gf SEZIONGS, Especially

Chii niheiigh! SRy bl als oL AR 14gHavERE SECBEO @) and the

I\IO 61heab§cl@ulﬂez&mybleotblaRmo%Q2 IDN@E4H2 and as kappa

I IS X T T
enmbodhemnthaf Varwlq @DBmeSﬁQi@ NExb6ant i body bi ndi ng to

Oa()d'OLtheq%gf %ﬁ@%rﬁ%@e CDR‘S Q@amlﬁo éc?d B QH&GS%(%YDQ@ 17 and the
1 he hOX40 <hO 40L>LC0

hu- Mabeaosbeon @b fDC aof\)’éﬁQ%m B>L0019,
her Mabieh 4%@2&1@@%@%&%&@@@ bejueRFBEQ B NO:9 and the

chi hﬁ%%va'ﬁ%ﬁ%%'l B Rt BNy, The antibody
acor therlght ohdih@aiiable R Rsrofiamipo efidrsapphence REQAEY ®Q:kedr 16
by bi pej fag hfeaa,Qg%Lvamlhb @1&% %Eblip 1@@ jhess than 10 8

M (10 12 t nor e era a KD range of
1a) ~1the kghndwsm fYi) ryagiatde A@@@@ dediagd | Yﬂ‘i’é"(a?ﬁlql praggnce SEQ ID

accgr ngaﬁ@t}lfefh@z;(\yt‘y\@ﬁt ({Vﬁ,m Bgﬁﬁﬂeed(ﬂgzﬁﬁ éltfﬂrﬁs?égkbyiﬁi(j e NO:17;
| W
| Fhobftel bt Bmorarbiectema gl Pryiitotitoriience SEQ 1D

[ mmbNIO reghdothe Aeatyrchpinaatighle domainfdeedd bt SEQ N0 AH;

cancent.ati R s

n@ p‘L 1%}1{ %mo ﬁ\)gxbﬁz Ma?jé ﬁﬂr%e&cfla bﬁ%rd %803 @t%(ﬂl%n&f SET(‘%ID NO:1
the randedravy cﬂrl@lwaﬁweﬂiﬁ@aahdqﬁ@éélw 8BQAPAYAZ0t o t he
invention is preferably char acterized in that

nonbi of .t he anti bod o conpl enent factor Clg
r8f%‘i‘§% BEQFP‘E‘EQE%Q% asurenent wherein the

maxi mal binding (Bmax) of the antibody at a

g?@cgpaé‘%}) %‘35’/0 mgllg% V% mergﬁt%nqs p#e?er%) ng cf?&r}gétg ed m t)}/]at said
Loadbodpr edraprdsh ya Wh@aldntrlemdymdmdnmiy s¢lerded cfrqm nﬁbﬂ group
FegRisting©@RI | A and/ or FcgRII1 A. Especially preferred,

the antibody does not bind to human Fcg receptor on NK
effector cells. The anti body according to the

I BY enthedight Shadi €¥,onakihble dbﬁfa&ﬂdéﬂnied &d ainind hdd sequence SEQ 1D

bi h b
"ot or DI bne p¥ A alrr Y e S SR R RS s R
t b¢ atlts ltgbdghaat vaiabtertbemtin defired byfanfifo agd séquenceNiEQ 1D NO:3
cells ah&t}%qléﬁ%hh&vﬁhablg H%gﬁfr?@é ed 9;@9@ Ib‘N@M

conpar ed antib e antib

dy,

astor thedight ehaimearjafleaman F@nqérbérfaéﬂa%wdéwaﬁ%‘%@ HANO:5
i n thaid tHe HOBShAR vabiabid domafic@fined BREBQTRANS:6; hat t he
anti body is characterized by an EC50 value which is

five fold or nore, preferably seven fold or nore, such

as eight fold or nore conpared to the EC50 val ue of

LCOA , when measured in an assay testing binding of

the antibody in a concentration ranging fromO0.078 -

10 ng/n1 to a B-ceII Iynphona ceII Iacklng chRIIA and

o o — = — g
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| g&4 antibody or an 1gd antibody conprising at | east
one amno acid nmutation, preferably in the human Fc

WE2006/0298220Si ng non-bi ndi ng to conpl enent f act oPCTZEPR005/009968

and/ or non-binding to human Fcg receptor on NK cells.
The anti body according to tljg_i nvention is preferably
characterized in that it does not activate conpl enent
factor C3. The anti body according to the invention is

p&)Gf %@ngm @Qﬁﬂ%ﬁ%ﬁ% eadidPYe gﬁ@%ga&ﬁn&mqﬁaﬁs 588D NO:7

her referre

| nverﬁﬁddhe £aY% chgin |Vb@‘ﬁ~‘y€ femainalefrekhy YEYIBNYE ng of
ad)y |tﬁ€511§l|1t3c$1§m \AFighIe dahlath Bined by 8Ginicid @Gdence SEQ ID NO: 9

Co36. NP RaheRp Shan e fesmon el bR D NEH: b3y

afd/ athe FPigﬁQ chaidntxeiablegdasaordbfinegd by dﬁhjnbrmtei(}equence SEQ ID

E ' 19
oL B 0106 45 o
ngit at thetighpdBm (V) vaabledernein q@ﬁeqfdeb)r @alqomt feawence SEQ ID
ant i bﬁ@m ;9&1 thg &éa lélag!nées' )Gﬁﬂbﬁ:‘ d'b?natuli‘ﬁeﬁﬂéﬂ%ty'S@Q 1@2128)017

or. th
B . algova(teggaf?om ‘%3853 b?‘r?émgﬁﬁczﬁoagﬂueme SEQ D
accor o ein@l th8 Bedvip ¢Bdih varabldhdorediadefihal yr SHEIANQ: 13N

nﬂt I b{fﬁj{ gﬁfcc‘;ﬁ}(’lnn\%%‘a@g%g ass%ﬁ’éﬂle@ﬁ%%g%?écq CF%ugI{]C% S%b ID NO:1
L234Aerd2thEAe:(W5rurhmervangi>ladeaml definedbEREQ ID NO:20;

i ndex) . Preferably the antibody according to the
invention is characterized by binding to OX40L, bei ng

ofr argeikael-audingfrgmant thererlt ati on L234A/ L235A and
conprises as ¢ heavy chain SEQ I D NO 59, 63 or 67.

I f d ti
iR BB bR Sy ARELe Rl Rinaceafh rSh? e
| BuiN@n 6]ightb)d1@1rh emryabkeh aegloSEQMPriNG. 68 amtnas akidppeaquence

nglg{%en%@ : -?e"gggl'ofg%r\l}@eﬁ?o%g@ﬁls E%‘S?‘S’E’ ‘le"N(ﬂ 553,17, 11, 16

Pied B-ably the anti body according to the | nventl on
characterized by being of 1gG4 class containing

M 2L R T ol S

chnqnnhsheegzyashal)q gahigdy y regivai ncoSERiskD MO G0inancicas sequence

| BPREds A 0B o PP S e FRERNER B 087 1>

héauvy asdadn SEQ I D I\IO 68 and as kappa |ight chain SEQ
I D NO 69. The anti body according to the invention is

pr.ef bly chagacterized.. hat it  does [ ci

ROl Eiﬁewel-oaéaéﬁaéﬁweyg &5@5&51&1%9“‘(5&9&)1 in 3R 1B f’b%’déf* and
asgarding to the invention is preferably characterized
inthat it does not elicit antibody-dependent cellul ar
cytotoxicity (ADCC). The invention therefore conprises
aifhé -a@ody asroidinglite shoinvsntiep és hesdergblyrehhiagterizechint that the

c Qﬁtﬁ ?r Sles¥e Ix%l‘ﬁ chaitWRSabl¥ 86kl c@ﬁﬁ&gb)oﬁﬁmo acid sequence
no a uence% Qr hy

ch
cé rPsIé@ ln@dptée §P Gringiayakly g @mam ‘EBY sE81DM6Z 17 or
peef erably human 1g@ Fc or human 1g&4 Fc, either
unnodi fied fromhuman origin or nodified by t he above
mentioned nutations. The invention therefore al so
c Fhpransbsdyantdobdiog ¢ thplile»feetiarbliy praferallly aahatacterized in that the
ag%@ﬂd'h@ CRARACLAAACFedith  Bithpi@ dafMinRRA! %1 Nefience

ains a Fc Eart n ori gl n and

binsepensenty edesseckiramtthe 5&%60@1@9%5@@ e M@@d 15 or the

rﬁ@ﬁ/l?fcﬁimQBnﬁ%tQS%bﬁoff»BQhBiNmsﬁf human |1 gG4 type or
of human 1g@ or human 1 g&4 both nodified by the above

menti oned nutations. The invention therefore al so
conpri ses anti bodi es, preferably nonocl onal

anti bodi es, characterized in that said antibodi es bind
to OX40L and to denatured OX40L (in a Western Blot) in
an ant| body concentrat| on of IOOng Th| s anti body

s N a o o P~ ~ 1 - o "
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t he above nentioned nutations. The anti bodi es
according to the invention have new and i nventive

werperssies causing a benefit for a patient i nP¢hEP2eRWII6S

of a therapy with antibodi es against OX40L, especially
for a patient suffering from.inflammatory disorders,

especially fromrheumatoid aPthriti s, allergic asthrm,
and G/HD in transplantation (see al so Suganura, K., et

a’!l"n]%e goiboc tnyc¥ M%e irvedt@PH pr‘k:?eq?béi?’r:']tjlara@tef&'éqt @gg—raé the

. vention 1s a nuc C aCI .
et gO@ﬁrléﬁﬁtai bl Fheineeanstant zegicir oHQ RPN Her the light

CORifaimBtant FRINESHSERCIEOND:AY 64 Br §d1€ | nvention. In a
preferred enbodi nent of the invention the antibody is

a Fab, F(ab') 2 or a single-chain fragnent. A further
ePaaabirah a(mfubbh)e a&d@vdang itonhé fmvanti@c isochacanpized iofidiidieg to

| egul e dj ' ' A
AL RL B Yoo 0T AR08 LSBT, oy heay
cdmm SEQ A NB58y 62 b066. dspasiatly prefercedtinen priitadyicomprising as
I @g they hgar@geﬁamﬁb 19 NOBR, ana\ée RijfANig h§c}?a1rF§E(§@§ NO%1,

O ent7 Bing shmiseRD MO eCqr NG 8 o p

t g t hey hewehiin SEQNEENOMmBNGidtak Rayspatligat chalid SBQ SPNO®B9I S

of said anti body nol ecul e and recoveri ng said anti body
nol ecul e fromsaid culture. A further enbodi nent of

t Aefurtheen¢rhlootliment of otle osiventom, ipref artilody binding to OX40L,
pﬂﬂr%@%ﬁ‘éh'lﬁf’t’h P{t R ﬁbagge% QellCQHPﬂﬁ'l\t/Ihp&@}‘MGL@iC 001, hu-

antl accor vent | on.

eMsbahREHPLoEC Pﬂ% |}th4beﬂxi4%L%LCpWé}s rrﬁle‘eM?'P%‘a(PX‘l()DLC 019,

C RS LHEXU0E SR (29 Ioh Gu N alsHO Ry Lassar di ng to the
i nvention and at | east one pharnmaceutically acceptable

exci pient. A further enbodi nent of the inventionis a
nE&hé aatibody berdingatondrt inotntéompadt ipesférably mebonaic, human or
t r terized by adm nistering to the patient
H?ﬁg?%peﬁ .ﬁ’é’g ly effective anmount of an anti body
according to the invention. A further embodi nment of

tlirﬁe L ANIESHy RBorldhgt tdethk $8eRfioR s ﬁk@fekmyhﬁ%&ﬁﬁﬂw Bifding to

Egépﬂéﬁ%“ B.VE@FQEPF& By 1P AL 2 o e wrgferabpeby

tK@ahm@rdfladatcﬁro ivién @B Acore afsay.heumat oid arthritis,
asthma and GvHD (graft versus host disease). A furt her
enbodi ment of the invention is the use of an anti body
adboragitihgdy acqonding rioetheiiorerftion preéerghle pahikits dhe dfterction of
”@@44@)@%{1{ Oﬁ(@ﬁ it Q&Eprmﬁﬁﬂrﬁolﬁﬁ%d%)(ﬁ@@ @r@@%lyofﬁlotmylated

| ammat ory . di sorders, prefer or the treatnent
opWéd%?Qh‘]ézeér‘%%? ﬁrﬂga"@gfﬁ Xat BFPEINgACqrgpRtEon of 0.5
eppesli wientn 0€50 Viud sfianinbanthas 4&1MJ Mgnopitefectredithe 1C50 value is
conﬁlr isin fgt%%nli\)[body according to the invention, a

i ESC) 'eCul e according to the invention, a
vector according to the invention or a host cell

a%@ AiDGay! QCCBRﬁné ﬂyﬁﬂet ?n%htloqe*s ?ﬂréf@gbi:?eéﬁﬂc@riz@@ i®hat non-

I nvent’i on fers
nérﬁsir%@f ﬁh%ta@flhmyel%ﬁ@m&rwttfh‘éorrmql Eeher o |F9~ISA assay
Fu{etahﬁéme@tn%ea&@ A@T n-?axrrﬁﬂeatrﬁlﬁn QDM;L ofgpld Mtibody at a

Human. Lt  has
THEA T, L ea,d TOLesU sptel ghL ol 3L Keand, )
ThmnpamdnbHMA@bfmuﬁﬁ@yiiﬂﬁHthe receptor which binds to
OX40L. It is a type | nmenbrane protein belonging to
the TNF receptor famly. Further nanes are ACT- 4,
OX40L receptor, CD134 antigen, ACT35 anti gen,
TNR4_Human. It has a nol ecul ar weight of 50 kDa and is
stored in SwissProt with the accessi on nunber P43489.
The term "anti body"” enconpasses the various forns of
anti bodi es, preferably
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nonocl onal anti bodi es including but not being I[imted
to whol e anti bodi es, anti body fragnents, human

wanioklopdies, chineric anti bodi es, humani zed anedHBP1085009968

and genetically engineered antibodies (variant or

mut ant anti bodi es) as | ong as _ the characteristic
properties according to the i'nvention are retained.
Especially preferred are human or humani zed nonocl ona

a@téf%‘aglﬁﬁe aﬁ?d%% | 3kd Xot¥ind & H?aﬁlhﬂ g@{mhtﬁgﬁﬂm and/or FeyRIIIA.

ant | erms nDnoc | bo

EﬁpﬁeeliYomlferérﬁlt it eRtibogirpinss nop pmdyto bgean Hist dpeeprasf @y NK
t grdtopic@par ati on of antibody nol ecul es of a single

ami no acid conposition. The term "chineric anti body"
refers to a nonocl onal antibody conprising a variable
el emibddyexccordingdiontye riggintinn if pedferable cheraceszat in that non-
Sglelﬁ g famg aﬁtib%&a@ Fc@ RO 400 Nk Bl QORFAR! asgaﬁg wfiﬂ:rem the

ource or speci es,
pmparaébnﬁylgr(@cm pﬁﬁmanmwyraé@mn@ﬁmé@tlon:hf Hopg/ml t NK cels
aRbbi16%erS PIERITASYY TG r WWdrREmparddal Ben b Aib &yd.B001.
human constant region are preferred O her preferred
forms of "chineric antibodi es” enconpassed by the
PTRS exrttbddry\aemr'dmg taltke {nvestéod B pablie@blyt dtﬁrammtchht that it does
regi,on i fied, gr. changed from t. afy,

R P R B i g, B Pl PRSP el 1021 P By walue
t thChes fivefeldt arangreegngteratdy seyen fold egmpde,suﬁfasqlgb\rt fadd ny more
an | g red fo fHRARBOaldeFFRE. 01 nghagmem?&l @R Ctestmg binding

odies are also referred ? cl ass- smrtc
aft thsoentibody inmg geRqeptratien Bt‘ftﬁ"e% ik OOH8 i d‘rﬁé‘fﬂ tﬁ a B-cell
eNpiphosfactell MXking FeAIUA bAd GENE ba e dssSing geOMb ey FeyRIS
encodi ng i mmunogl obul in vari abl e regi ons and DNA
segnment s encodi ng i munogl obul i n constant regions.
MEhé @dsbddyr aquowiiug i thecmiverstidre isapriefelabdli elsaracieridedeas being an
e I t
ggﬁl aﬂh&gg? or aff mg‘?F 'aﬂé‘ﬁﬁm% Eglggz{??&st élzéq%ﬁﬁ) zicﬁpmutatlon,
wmqfqr lgh in qu_hum@t Fgpart, m%’@g Imrbmdmeata cosrﬂlemfwe/iaeoqmq
(1284) n&3B B3OS huHﬁnH&t{@EUe Neon NX 28018, 238 and
5,204, 244. The term™ hunanlzed antlbody refers to
anti bodies in which the framework or "conplenentarity
d&henntitidygicc@dingns thé CDRMtitraiseprbfesblynddidcteeded o that it does
cggp&%§§et g@@npgcépgbnnunoglobulin of different
speciticrt Bs'Conpared~to that of the par ent
|nnunoglobulrn In a preferred enbodi nent, a nurine

C@Be LhatiB6Hf ARErdifd & ttllikelrfv&@t'f@mr BrefeRHP Gh&ﬁct@rlﬁzﬁnﬁnbemg of
t@}ngr? %31/1 t%.}gllgﬁga[ lﬂfth %ﬁg’@g‘?}%%@gg@éé‘je invention, the

3213t-1t&21?7,1s aitadierived rbgékmng Sny 1g& clats, prelMashly &eid4gGl or 1gG4,
(198t51)m 6% 1242 onk M dta G E¥3§”L% gr{eg 895? 1?%?6 KERINE18,

rep FesCht I ng ences recogni z
aﬂiﬁa@dﬁﬁméﬁéﬂ As@é@w’é%floan i P2 @uarb@rlbg fdenw:dmertelEU index).

apthlamy eﬁrefegeaeﬁref Wy @t midRAL ZeviA 83y, | pmA¢1§z35A and/or
enco asse Fr es I nventl on ar

WHLER 3Heascwﬁl ta%lr'i}t’e @ gwtﬁggl Ctas t%r%her prefjerred that the
adﬂﬂlﬁdd?ﬁﬂé@mﬂdkfalsﬁ&brﬁa’m@ﬂﬁﬁ@rﬂdtl&i s 8Phatthemutdiéon S228P and

C o Angdone Py b RS AOPAEREBEL & o b i ng

and/or Fc receptor (FcR) binding. The term "hunman

qug?ﬂgcgy ﬁ&o%ﬁ tQQBg' r[[u\'enhén IR eRde & Eﬁférﬁlﬂ%l&q antibody of

antlbo avi ng-varl ab and constant” re |o

dapmaadsyhcliss Hefrbn cORPIAING @i ATROTS] élb‘t}P‘i“?P é)erf{féﬂc}e\olM%
HaTRRS 1 tanb RIS 4 A1.23 3% [ dumkieig aké’br&'ﬁ? 1§ EBtigd&). t he

art (van Djk, MA , and van de W nke J.G, Curr

Opi n. Chem Biol. 5 (2001) 368- 374). Human anti bodi es
can al so be produced in transgenic animals (e.g.,

m ce) that are capabl e, upon inmunization, of

producing a full repertoire or a selection of human
antlbodles in the absence of endogenous |nnunoglobulln

—— e o a1
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388; Marks, J.D., et al., J. M. Biol. 222 (1991)
581-597). The techniques of Cole et al. and Boerner et

wa@baoe/azs87al so avail abl e for the preparati on of PAWRRA05/009968

nonocl onal antibodies (Cole et al., Mnoclona
Anti bodi es and Cancer Therap Alan R Liss, p. 77
(1985); and Boerner, P., I . I'mmunol . 147

(1991) 86-95). As already nentloned for chineric and
PO hADIIRA0 L8, REEAL TGRS SANRRLE BN b Bihing o

man ant|i used rein also conpri

sREHObheingrfilegl \M@F%Wnéﬁl@mﬁﬁwtﬁl% LAY & SAqnsk camprlses as y

rggweemﬁ@sggngnageg;Bgopgppert|es according to the
i nventi on, espeC|aIIy in regard to Clg binding and/or

FcR b|nd|ng, e.g. by "class switching"” i.e. change or

rTHipatlhmpxeferIEd ipar irmibpdy gomprising 4gd@ to | g&4 and/ or
A/ gt v,

cBmpr i SR SRR SEOID U0 Rbsyitnl BUESQMNGSL

V\h) c h ‘ohmry chriTSEQARYINOX63RR as Bt ltghhﬁnura&EQ bid ¥ @65 or
ape ch 438 k&Gl isht dhalOSED 9D NWwEBN
gﬁo @Béﬁkgﬁ%é%g) %lﬁ?gggmfold%ﬁ%mgr bﬂndlng to nouse
OX40L than to human OX40L) and do not show unspecific
bIPfHﬂérﬁlﬂ& ttige Aibedy @Ecdelih@lto tige inPetiddOchaedttdratd bn being aF0gG4

e TN e i, S

"p&conbi nant human anti body", as used hereln is
intended to include all human anti bodi es that are
prepared, expressed, created or isolated by
rEﬁ%ﬁﬁuhﬂﬁﬁﬂﬁﬁah§’m§ﬁ§ﬁ¥é@“aﬁﬂpﬁéﬂles isolated froma

h@st cehbavyUBiin3EQADNSO: @ aridHOke g}l light EH0MBEQ 1PN OBI,

| Rhono B FH SERED S GERB0 e B AL SR 0 NG 53 o

r econmbi heavy chaiprSESSIIDN Ovescanaras tknpypredighc tledn PEQIDAN Qo9
cell. Such reconbi nant human anti bodi es have vari abl e

and constant regions in a rearranged form The )

r dberniibrdytackrrdins tarthe Hoygniéen &dﬁeﬁ%m bhigchagactesiged in that it does
| YLt RBmipRYEnRRBPeriéRl 8&dtBRicHP(CMCYi VO somatic
hyper nut ati on. Thus, the am no acid sequences of the

VH and VL regions of the reconbinant antibodies are

s & andleslyt d@aﬁr,dmghiol the diewehtiex isf preferabhdciraed cdrizeld irothat it does

B S L A A

in vivo. The ' varlable region"” (variable region of a

| TgBtneRabR the¥efbre é’&ﬁ}bﬁ&L Enti- LN, LkibadREBY YinglR ?ieﬂ‘vy or light
er el palr _ o

use e es each of the
aﬁgglﬁeeﬁi‘ﬁfa&i‘?&?‘?ﬁs %W@H @R%mv@& ERBITSt Wnpk%lmgﬁgwd
t b@luaﬂcteb b)@dlybltldloﬁﬂikﬁ‘al&htvhgh rtom]':heesdmrﬁ¢ psrt @f amartmtﬂféc part,
vy halns ve t ane r
PRIl i Bac B or IS s B Sl A2 fom human
(Eﬁguwngn@hﬁahhp&eabequendegwémenmwuely conserved,
connected by three "hypervariable regions (or
npl enentarity determ ning regions,
f Ffbﬁewlektl%gih@fféorsd alsp SoBPEEeeniRndies rﬁffeba&%an@%n%onal

CRRsb R, f:l@irﬂ&tb@&ﬁslncmane@d aAgbddie Blna t@momkbmm ra€Fc part

each .chain hel d in .thej
¢ ReaE AR AGFBrR By 10 S TSP FHEP P PERLEPK Cha g human
arfidy frereptor ageNKerellsi bj being «(EDRendrr &g64 hwpeoirhefr hwhan hgGl or
! Bl %Bot@rﬂgﬂlﬁgd B} ift ab&ttgemamq&e%t*;@&ysy and i ght
chai'n Ions play a particu I mportant role
in the blndlng specificity/affinity of the anti bodi es
according to the invention and therefore provide a
further object of the invention. The terns
"hypervariabl e region” or "antigen-binding portion of
an anti body" when used herein refer to the amno acid
resi dues of an anti body which are responsible for
anti gen- bi ndi ng. The hypervariable regi on conprises
an1no aC|d reS|dues fron1the conplenentarlty

I 1 AN S I o o T -~y
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bi ndi ng. CDR and FR regions are determ ned accordi ng
to the standard definition of Kabat et al., Sequences

wobooRozised ns of | mrunol ogi cal Interest, 5th edpCT/Pedobs/@9968

Heal th Service, National Institutes of Health,
Bet hesda, MD (1991). The ternb"nucleic acid or nucleic
acid nol ecul e", as used heréi’n, is intended to include

DNA nol ecul es and RNA nol ecul es. A nucleic acid

%1 1%' t ti’gc.ere[r’;org| g&lgcf Eorn?ﬁrgs%g %{tBNgx}ép %?ﬁ%faﬁ %noclonal
Upéqoéms ychamr@@xzed wméwt istidjagtibpdieslinl rie @)%OlLlﬂﬂ;dt ﬁom*mmatured

r @b@bL ‘?ﬁHSJ‘Wést\EH blo@m h?ﬁntﬂ&&f&'y%ﬁce@l@ﬂaﬁoﬁ RAUE0HEE ThisUntibody
exanpl e, resequencé aqr secr %>Ieade

ob‘é‘ﬁ&ﬁpyt}!"'l f'ﬂ(‘éed Q@O olyBptide neiARe pt tope {Q "which the
e?ﬂ@h@&l&ﬁ'ﬂ aaﬁb@iymcemmladn Thb ahumanéslcen@aitseso Fapidier any type

etlon nhance

G bR RER S BERTE y 0GR bgea by
tﬂeabomemmcptedmmutatﬁonme sequence; or a ri bosorre
bi nding site is operably linked to a coding sequence
if it is positioned so as to facilitate translation.
GEheratibgdies agrording ytol thikiatientipdahaver Ae apHelnpRytive properties

S@ﬁﬁﬁgoﬁﬁe&ﬁt m& 4 ipRk&H @ ehC AR GUOHserapgNWlith laRtibbdies against

¢ gﬁgff 8 Séér t%t p %ﬁﬁgt:?@{;ealgg ﬂ{]ﬁm ﬁ%%qlgt%%é IcllnsorrcFers, espgeaally

c frotni Qmun&toutllar‘thrmg allsrgéccastinpd, iasd &@vHIY ih itgasplortataén (see also
(o ' G Chi es do not
COMEFNEN, (G MOREP AnBRE 4 bhodHeb ALl ee S0 T

li nkers are used in accordance wi th conventiona

PRAGIIHEE errBOdHSEH JThEIiMventibR i€ AIRRSN Qcﬁ@ mél8¢dle ‘encoding an
ine " and "cell culture

"cel |
| ARredgBaFy 4RO FLDR GELTGR T BnGeToRE peaading to the
pimgetiyn. Thus, the words "transformants” and
"transformed cells” include the primary subject cel
and cultures derived therefromw thout regard for the
nimieprefsfred remhoidément oft the gnedngion thel entberdydistsh Fiab, di(pb’); or a
PLAGR Wha{¥EYa tbe precisely identical in DNA content,
due“to deliberate or inadvertent nutations. Variant
progeny that have the same function or biologica
aSAt fu\ttHey eafbodim@r NEFaht dfiventioh He aOfec@ir @kl pyisingaths f iarcheixd acid
g ﬁnlq qh 1Vert%ndlstlnct desi gnations are
HF&ﬁgﬁfﬂﬁ“ WP PEYEIERr fromthe context. The
"constant dommi ns" are not involved directly in
b' N g a%]‘nl%glfnggfj %f tiRe QHve%ﬂBh 98 HBMt 8K labllﬂ'p];lsﬁ/l@rt'h@ URctor
ector functions. Depending on the am no acid
sé&@@ﬁ@é“bﬂmﬂﬁﬁnéeﬁstant region of their heavy chains,
anti bodi es or |nnunoglobullns are divided in the

cIa E,. and | n ver al
Ao B RR et A o e o s o Brébardtion of an
( astbydyes)ordmnggo thai@ventlapGdmprg@g, cultndng gedost gelllacenrding to
wvllg?o{p&?afey GAHiBn EAIBHRRL 8010 Ji A6/ FRREAY and
er ent asses 0 nog Ins ar
areCQVﬂgng ﬂ?ﬁk?%boﬁiéw&tﬂe\f@lnyba@ rdtEAt i bodi es accor di ng
to the invention are preferably of 1gG type. The
ant i I es rdlng to the invention contain as
o P por R GERPeR RS b ¢ PERIPd 11 offREIPTDy PIRSEDlY o
alpﬁalﬁﬁz&:fee(ﬁcabloy Aldiagabhier cqrapdsiticof of hie hntibedy according to the
consta ntreglons The Fc part of an antibody is
direc y i nvol ved in conpl enent activation, Clg
bi ndi ng, C3 activation and Fc receptor blndlng. Wi | e
the influence of an anti body on the conpl ement system
i s dependent on certain conditions, binding to Clq is
caused by defined binding sites in the Fc part. Such
bi nding sites are known in the state of the art and
descri bed e.g. by Lukas, TJ., et al., J. Inmunol. 127
(1981) 2555-2560; Brunhouse, R, and Cebra, J.J., M.
Innunol 16 (1979) 907- 917 Burton D.R., et a

o PN e A NS\ NSNS N OA —r - o, o
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conpl ement factor Clq and/or human FcD receptor on NK
cells" denotes a Fc part which is either a Fc part of

w@2dvenes7ant i body of the subclass 1g&4 or a FCPEEEP2003/009968

a human anti body of the subclass 1g@, 1g& or 1gG3

which is nodified in such an]\(/j(\‘lay that no Cl q binding,

C3 activation’ and/or FcR Di ng as defined bel ow can

be detected. A "Fc part of an antibody is a termwell

kpown,,t o k|| rti nand def

oF Bitis? oD efblent 6 R, '3, aPEHnRRbOf BRfbdicon

pamtprisinga ehunmtlblédypamor@ng ¢s p e allnt'ﬁ;ntmﬂefaétdre&l least one
b8k dutiem Qf%ﬁ‘a eg&%p?é,l,j@cl ass, preferably nutated in

f’%é‘ lﬁll %gl;lel reﬂl 0 S228P and/ or L235E) or a

mut at ed Fc part from human I g@ subclass. Mstly

pA @B dr @ehbdtRndrit opﬂfetlﬁve@lﬁﬂﬁ id asmagloaefavme ¢lRatnient 0% paftnt in
sel ected fro eab& ns sho

| 0

S hERY T et i iR e Bt aetieh ® hgaptgealy
I\Kﬁfecﬂﬂe amh¢unt il habntdnsly b2@4ding haltHeAB&Ation. SEQ | D NO 15
W th nmutation S228P or nutations S228P and L235E. The
present invention refers to an antibody that binds

Okfantherrrinbpsémenionf the invepbemiscthe pse pht artitody acgmdingde the

FavEREBPER thekdpyd (REfRFB J" (1t gﬁbﬁgz&tﬁ%lﬁt cﬂ‘fmﬂﬁhﬁmatory diseases,
Ies dag not .ell Cl

i nvent t hese anti

ORI eI NP D Pt {7 rits asthma and
aGvHDbogysfdependesttdieade).ul ar cytotoxicity (ADCC).
Preferably, this antibody is characterized in that it

bi nds OX40L, contains a Fc part derived from human
oAifgitherasvob afbmenineft thp imigntiomsl thawse of 2 prtibady @ccquding to the
pfn%fzr%(ﬁ'plfb{p thdi freRhd RO ésrn@dltﬂiﬂﬁﬁ Rfr ey éﬁ@F&Xls and/or
nonocl onal ahatl body. The ef f ector f i ons e e]

¢ HEatRemp &F 1B mreAtanagiteTeiy PYElerablg I the dr@pmey of ¢ cumitoid
effilectiasthmaahd gvsiD.hat operate after t he bi nding of

an anti body to an antigen (these functions involve the
activation of the conpl enent cascade and/or cell

adtfuxther anbdglimaniFef the tpntier) is aTtiegiastic kitenmpfisingen antibody
C &Btcﬁﬁ%m t}Fealﬁgé}gﬁ)nC Qr)lukeﬁlcaa%ﬁ?%?éiuﬁya&m: Oth@$$@¥tion, a

eep 's sensitized wth_anti-red cell
aﬁ‘tCFCH@G?Cééln(gE%\}heaflée“é’d’ti@d athgsticell pecoEdingte hedrtenyigt-e
the classical pathway resulting in haenolysis. The

VO eedto | yse 50% of the red cells
S5 Uonre AP- CHS50 measures the

alternative and the term nal pathways. The procedure

' §hé 'téflﬁhl %X@@ic'er@terst tbaﬁ tg@ebﬁ'xherﬁﬁgng ?I‘!)él Baolg;%ﬁ% 10 T}Q:STNF-

alternative pa tivat

skigand @Ind)’andptlﬁberse?ai“ﬁ»’é Bff‘otf%cagels reeantoran@éﬁé , fg@?"tn or
t P& FaORRIAN. Whas 4 h@le‘curastch%ﬁn@mema ehd tstsa)r@@rmmm@t with

dependent ¢ ) pathway. To activate the
cgﬁpﬂc’é‘ﬁﬂﬂ?“ 5@‘ @ea% q b| nds to at | east two nol ecul es
of 1g@ or one nolecule of 1gM attached to the

alﬂle qgr 95(?(1 8(%1}&:%\? dt'}'[tje E’e B}otrg\pl‘?idgﬁgdse@eg%(t}?lbhlgris a type I
( WsmbrenepRn bolonging 5 she1BNE rezemtyr fanaily. Fnetherenapyes are ACT-
Cl@a'dX4rO§9+eQ€ptSP”@D'l§4 ragugéﬂ NECESY dnfigs, dueRs 38ni0 B3ffas a

el oL 50 W Pl A B it R ion number

upuposi te di rect ed mut agenesi s, reported that G u318,

Lys320 and Lys322 formthe bi ndi ng site to Clg. The

role of Qu318, Lys320 and Lys 322 residues in the

biTheli tagn dhnGheryieencompassentit aricusefoaini | oft antihodies.s prsfarably
ego thdldhh ies,

SAEkh e, AR R bR RN Fahife bbai

"con‘pl enment - dependent cytotoxicity (CDC)" refers to

| ysis of OX40L expressing human endot helial cells by

the anti body according to the invention in the

presence of conplenent. CDC is neasured preferably by

the treat nent of OX4OL expr eSS| ng human endot heI | aI

S N a
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purified human Clg or human serumis added. Clq
binding is detected by an anti body directed agai nst

wamehwistowed by a peroxi dase-| abel ed conj ugatBCT/EP2005/009968

Det ecti on of binding (maxi mal binding Bmax) is
measured as optical density at 405nm (OD405) for
per oxi dase substrate ABTS(r) (2, 2'-azi no-di-[ 3-

et hyl benzt hi azol i ne-6-sul fonate (6)]. Accordingly the

pz{nqﬁ)%ﬁ ftjag%?xgtglfgpnﬁz{ne xﬁ(b%ﬁ‘egac%%nmgng 5&%%&68%%% ra'n%lggdles
f 2t gane@ally eegiaeesed antdhades dveriant ennwéewng]ee@m) @mrkang as the
WhRERRistE epr@E&'ti@?l ackbraghgngo ( gﬁal(r)veﬁtflorg fte l Retdhed. Espec1ally
ant i bo y according to the |nvent gcentratl
OPTeiE ey A T OB AtTBRGEY o ARl | U wesealy as
Oﬁs&hbﬁdnm\lrhamﬁmimﬂ@éﬁ LCOO, preferably 10% or | ower.

It is further preferred, that an anti body according to
the invention shows a reduced activation of conplenment

f Hot ermE€3mionodondtlangbodis say'monkdoadsayibpdy pamposited as msed
t a e y C

SacAemR RN 43k, B 18058 mARUT SuARESHD s
r EHPRASIM- t he anti body, to mhlch human serum i s added.

C3 binding is detected by an anti body directed agai nst

foll dDb d | abel ed
CREE TN U IR, e et Bi RO QB opdy comprising s
meambleetbgam, opt ibdading engot,yfrat 405 sounrcd OD4PEJesf ord at least a
p &Qf(()kjd(ﬁsaec ?a%ttrr@%ﬁnpd%;r%c[ Er gﬁﬁccﬁ ROl hurld6r Q}?&?&?nﬁsually
vention re arac terized
newpmeddbmgecefnhlmtalaNnbéﬁstbnlqseSc:&mn@nerﬁnnbaéleercowmmg a

I §fugie vhQabldlfBiodinkld ﬁﬁnaeeﬁﬁétaﬂe@%wneﬁte pibeféglf@r I@tl‘ﬂertﬂi‘ﬁerred
anti bo a

X|nalug{nd|n gB x) of C3t

c iPBHC QpOSh ey FRIOTBIS e VAE PO IMieriiggods those in
Bwhichahe amistdnodygidsChEd beenaehedified yr G¥nged fromethat dhihe original
t ertrgofdg% lg? oegzytrere Qﬁdeogrr(l)ggrq%s %%'&&ihg[o tng’ e%}c(llaﬁl és}gec(xe@%)regard
r uf @tgbindingyrsdéordi rexpoir E@Bdrbee@nnéuﬁeﬁlymer@ emﬂswdagﬁ agpalso

gﬁféégé&g% z?sOQFégéjéxﬂg:hE@ aBB@odl&Ve@&h%ldaﬁ‘lhbb@iespﬁl%stﬁ@%?ocﬁfct of

I's measured pre bly t he
PRt T RoBPBRER aeBn ofoCHABIS GHD s SERents  encoding
emjinhhﬁgldb@lﬁi bﬁruﬁbﬁa g:gldﬁ563d®Nthe§m9ﬂit@&8t¢tgng 1mmun0globu1in
e(g:n%pbt L %nshm%dﬁ ppx)gdt\’l\éntggcl%?ne?iﬂalepg dd{esai(r:lc (/cg Icon ﬁntlonal

1on 1 n sen or ce
secbmeshllny DiNsohad gehePBivSe(tiay feghraquds aid wdhkmme nutble @alr See,
C@E' ?r\)loﬁ‘fsoi?uﬁ Lfiedy, efsioecma Q@éd %cf rm '@W f1§84:?_%t5§546855; Us

€ nmpnocytes or &Patura cells ar get
CEPWEtQ?%SQQ%éﬁ%d“M?? B¢ and subsequently
i ncubated with the anti bodies. The | abeled cells are

i t th eff L cell ( A
it youn Teperuttnds i SeaRbel® FrERaNE Hameho or
| howi@¢mentanty detremizing eetglmdb’ilh&] have beal inodifiet o comprise the

e t

SR SRS A A AOMEHE ALY SRRt
neaeat ingungxhebwias In ppeeferreskanakp dwewea@wrmmc?ﬁeﬁ grafted into

btﬁbdﬂrnﬂew&kﬁegtoﬁ QF @ HuPhH MEBOEP Bd pe 6! ths 'h@HERIz&Santibody."

oSl SECEIRLAT LA SSRLECH ST A0 NI A

Palefestabd y14b(1@65)1@6&—@7(}:@R1cmﬂnr])%reﬁfﬂeé (IBRmsespenkl Ec those

r ﬁg%gsex? 1ngglcf% 'eHgss eJe%%éﬁz%ﬁcg gltltl en ng)ﬁ&lan ) bo%lr acthﬁ‘q%}i)c and

Fbxfue@epaloar@b(ordms@themmr@hs éiusrpﬁemeélanﬁbddléel qncompassed by
S Re&nt BEERGN %eQHoﬁqwmapf}ﬁtcbﬁstgﬁl Ileglon Fias bEGERX Shally
bel ong to the i munogl obulin superfamly, and have

been shown to nediate both the renoval of

ant i body- coat ed pat hogens by phagocytosis of inmune

conpl exes, and the lysis of erythrocytes and vari ous
other cellular targets (e.g. tunor cells) coated with
the correspondlng antlbody, V|a antlbody dependent

L 1 o A I NN\
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Hematol . 76 (1998) 231-248. Cross-1linking of receptors
for the Fc domain of 1gG anti bodies (FcgR) triggers a

wowvae/ormrd ety of effector functions includi ng PCT/EP2005/009968

phagocytosi s, anti body-dependent cellul ar
cytotoxicity, and rel ease of_jnflammtory nedi ators,
as well as immune conpl ex cl€arance and regul ati on of
anti body production. In humans, three classes of FcgR
hr%\é g@ﬁgﬁ gir%re ea(‘ﬁ't Gﬁéﬂ%ﬁ%ﬁ t%@bﬁgn?fa%ﬁllb?y: ﬁggneﬁa%%)propertles
ea@smelsrge@ A lwetlgrp,heag@sa Yrmm@gayd s Clgbindingptid/er Breceptor
g&R?Qﬁﬁir{gS Modi fication in 1gG of at |east one of
E233- &36, P238, D265, N297, A327 and P329 reduce
binding to FcgRI. 1g& residues at positions 233-236,
SThs &drhﬂ tiemamtatibgly', #ndsedghséeiny e lm&dieb [ tﬁdlinllyldé @ntibodies
i %Rl agl?é f.ol d arﬂdtae{ | m nat e%erw Q%n DACYE&m  line
YarfaBle, oy alh o[l ot 08" AR
(mmrrmucpglob(ﬂin seqe¢ncad. Hurlur antibodllmwlell -kpowi i@ 9l®) state of the
:ﬁ—g%a% Ecgﬁl'va& 9@%)1 'ﬁ@scﬁf}”@bﬁ?(%ehg Wst 001) 368-

Lum t I Nl t expr esse ese
r @éépﬁarrencaawbeélea iy aléa herﬁr@dmé m ﬁp@@ﬁge&m anij3lss(e.g., mice)
Fﬂ“ﬂR&ﬂe d@db@e bp QrerhﬁunEﬁﬁ(Eﬂ |0P\pfcﬁlufcﬁgﬁcful‘13fkpﬁﬁ61ye 6€4 &eﬂiectlon of

vol ve

B b gics iy B ahientl ob PUSKPRS e eI rgduction.
pT omefes of Hoghhmbn geending orrphla;oga)btuhh egen@ arraniiistdr germ-line
plrrl%?a(:ﬁ% Sxﬁfcs AR FeSult QK r{ﬁﬁ %0&&%{] hsof H‘F}‘ﬁﬁﬁ’ pnlgﬁg&ﬁesa ﬂ?oﬁ’ Mntigen

and eosi nop

f eh@élt:mg@r(sqeoe o [Abpl@EtsT s £thds P?%ﬂﬁ@@%éﬂq rU %a‘\r %U@P?b&ﬁﬂ-

apshsi RRLYASLs SAM, &GN Ngtutr@?)&a(}l9§39r25t§)2@?mrﬁ%§elﬁ9anh9ﬁ , et al., Year
cts toLn

a RI |
ha@&egﬂr Jst D932 %Héﬂfaﬁ@al h?raﬁif@ﬂl%@m R b&roduced in phage
edsplapfibiakiss @hicbgansdom RS, atnkléNmtéIon]rMysl Beblp2270(1992) 381-

PSSR AT 3 s ol g O LR e

| gl fid) ﬁaereeget Eﬂoﬁrreladjg ayaiald fm t}m‘ p@pallaeaeto bnelaefmonoclona
P%?’§ I\mﬁfélonlﬁlz&r?mbdﬂ?’%%nd %%%Qer T@%?ag 1@319@ Liss, p.

A327 nd K414, FcgRI | | bi n

médi ih?ﬁ?% Sbosreinb ¥t &ha/- e&?@ﬁgo 514¥v€6 ;afgﬁs95vy AL already
Faghtibhedl fos chionutid o H\Hﬁlaﬁ}ddSantlﬁadle@dtagﬁﬁg to the invention the
remg: g‘t umalﬁli% OEX %EF{T@W%% stacr(])(rjn -Ir_lsgsgssuse apgodies which are
newdifedhin ghe Reduwdrdgnqmdutmgen@a@cgﬁl thertssmgmhr% go the
E%%MN@B 1a‘Hg iftlre Fé?il?@% ng%nqghng%ﬁgfor @%ﬁ%mf g§8€E§ bg ‘class
E9ORHNS . 030 oATATAiRaEE e RATPTE r%}p}ﬁ%f%ig%énd/or
bigGli/RG4siuegiodn. hiaaditibg Ghe figvention r@egpisey monblienal human

ab t d
oA KA BB g kb FRGHIT RS, Srch dopamngibodies
i areShimkdsizedbita higbseledtivity BE f37burp20 OXA06 59 a @66 HX4Dhd >30
U ENiowE iRaH ttgrmome?Xu@? thjhe{di‘ gﬂrtr)) ﬁziOLt) Ond do no% show

activation reCeptors characteri ze e presence 0

auBspesiir H3nding do I TH oeddfdeunde @c@oaltcearwomo t $% nM. Such

I BREHRINs A8 A6 Br gRA¥ iGN of dntibodicdWhiBPHb MBE bind. Clq and/or

A?gy Rev. | nmmunol. 19 (2001) 275-290). Such receptors
‘FcgRI, FcgRI1 A and FcgRITI A. The anti bodi es

accordlng to the invention preferably show a reduced

b'TH? ke QCO{rﬁ)q { g%%ﬂ{aﬁga%nbg%@f :?srtgf% ﬁexle% F GH Chh& ho 1nc1ude all

ahuman |abb gdiesotheledre pagpame, QXPrbsscdrgreme tqwesc,éatﬁfbbhgecembmant

aﬁ]eaﬂst isRaAYs ARKRERL NGIAQ fBH 4 RYQREN kbt £ NYSE Rk IHORell or

10% or less of the binding found for antibody LCOO .

Wil e 1g&4 shows reduced FcR binding, antibodi es of

ot her 19G subcl asses show strong bi ndi ng. However

Pro238, Asp265, Asp270, Asn297 (loss of Fc

car bohydrate), Pro329 and 234, 235, 236 and 237

IIe253 Ser254 Ly3288 , Thr307 G n311 Asn434 and

s ~ - o o o I Y 1 s o



subcl ass conprises nutation PVA236, G.PSS331 and/ or

L234A/ L235A. An anti body according to the invention of
WO gBd4/0xsibx| ass conpri ses preferabl yrmutati on L2BSEEP2005/009968

Further preferred 1g&4 nutations are S228P or L235E

and S228P (cf. table 1). The ,tferm "binding to OX40L"

as used herein neans the binding of the anti body to

hurran OX40L in a Bl Acore assay (Pharmaci a Bi osensor

Diom AR (T ARIe) iatis bdhighte Ol BhindRoglphulin genes
i @Mlhmquwepcmsmmma s resombidnt eXpTESION: Yecky tiingfeeted into a

Ofost Rel fﬁ@%eccﬁﬁﬁﬂ%(nt‘ HunMH £libdidles BhveOfariaBian@Gbnstant regions
| abel ed anti b i s, bound to K562 cells, expressi

ox4@LreaAngde ?%rrae\c@ilee reQ@aRing ehumen sEboflies &sﬁmalwgotoa the
SinvE@ech Bavd beem Ehbj@t@f to@XWo dosndtie dyperetitbyorSthfugcthe amino

non son The .af fi pi [
e A SRR DT PHC VEEARY Y TEp e SE b ooty fibdies ar
agsjoenas ithon, whllet tlel\adtflrcboch]ldt rglatddetoalmhere gyrm kige (Vitaed VL
CERELATL R8PSl gl g e pegore
oM Yigys, preferably of about 10 12 to 10 9 M (see
exanples) Accordingly, the present invention refers

i bod. decri bed th ti bod
A TERCIAGE N 0K SRPDRaY e Eeen Ly S5 [ of o
Bhé&wgichaiag ¥l ) asgused bembl genntis raihnoftthepr phlighe and héfyy thains
t 10 .9. .
9vhi‘c% ? %(Jolxleﬁ 4l c,?%ﬁ"@beelﬁllggﬁ% Euétgbtgi:xgg tﬁgaﬁ%g hé%ér%ns of
t M@naé)ﬂﬂ hwoay light @(hbqt_avy <hgjas bavectnespg ggneral structure and each

HREma N b9ptied @ﬂtlmﬂmrkg?wnﬁk gldhe Wkl seqtla&ss Qfe aAdely

ELI SA. The EC50vIu in, S assay arepefera
RSP BRSBTS BB Dl ey (m e b e arity
t detelrhindlighggiohs, @m&)tbhmamor&Segjsmhdwt eBrheafcon®rination

t he i | e I .

| G RP g k Chdf IR bR AP P-IER SRHRE FESE g cach

| ey @re held én sleai dmee-émmenslhm emyactmih phiths ffgmtewerl@xmns and

| ROME EhefHef A the ASRUEDIOe olRG @A BRAINGGePbidd; site. The
present i nvent q’t‘ Ehl blé hOX40L/ OX40 i nt ction

pAER eI 3n3a1eg SBaI AR PSS IAY SPRSRAUIBYY APPEangRole in

a$l$eab1n|dmgb£péeﬁﬁtllﬂ)gaﬂﬁh&yIdfttﬁé aatibadiesodccbidigd iy ltld &vention and

bfl (lgh ge ts(g)‘JtHemv X40 by the antibody at

r?gD% eoprﬁﬁlg ?ur AOPRG Coneént'ration of 0.5 ng/ nd

bi oti nyl ated OX40L W|th an |1 C50 value in the range of

1 riMerndt 'R eNa)na@lte r&é?@n"' di "é(x'lt;g’eﬁ HifHhak Féﬁf@)\ﬂ"bf BY aftibody" when
Bi ocki ng I nt erac

i acore as e

i Nﬁ%hqrplféafeomémmlﬁosa&duwlgu@ef@m HMWhﬂﬁhe‘?r%F%fBPS%S‘ble
agorr X eh-bidsng. U}‘lehbﬁerﬁiﬁdbﬁoﬁgloatcoﬁfprﬁmdrbl(ﬁd)aad residues from
C ncent r@tl on nMwth, QRI WO vaI uek.l N "ER"

t @Fntfrth%eteTB nﬁrl\ﬁ rfgl?ljb off the el I i"arq"évé
s megwnsbyreathﬁﬁcsarwbia;lomanmwﬁgmst dtberaﬂtanbthdyh}meo@msblt tregion
K%Zc&@%&gk g@ eﬂ{ dﬁ%gje% %Lljeﬁorgxtmg Q%# 28d Q%%g'l-chamslof an ailntlbody

concentration”®o cel |
wcpmposmfyowwﬂoé}rtqrws\ihf é@mPWSPRb @Ia%él?éf CRPR2, Big3, CDR3,

Nithd i M4, IDRN oPXACh TheiRdhret de sséldcmy @l!ithaﬁﬁﬂﬁéwbﬂ( Whirf acids.

the oX4 n ansd
E‘LGEF&F Ybﬁg%gl}t 5@3@@ c 9%168@)@%' p@}_c _CoBfrjol ttes most to antigen
e>bﬁﬁd§ﬁ§ IGEQR a@Xd BRpegiosaampldetermiriedceadingtte theistandard definition

blo?%lbn?et gFén%%‘n@&t éfvlar%l[e%rs X\dllt mﬁH?loggg I\lx@érgset‘ 5tﬂ Jdlh Sublic

tion assay
\Mﬁe@hh Shryicantl atmaylngnm«ssaf Exalth., Bethtodoe ¥ ¢EIN).
activation by K562 OX40L at a concentration of 1.5xI 06
cell s/sanple and a PHA concentration of 0.75 ng/m
with an 1C50 value in the range of 1 nMto 10 nM
and/or vi) by a T-cell activation assay, in which the
anti body bl ocks OX40L i nduced T cell activation by
activated B cells or dendritic cells (Tetanus assay)
at an antlbody concentratlon of 10 ng/m, inhibition

AN 7 ~~n7s I
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Anti bodi es showi ng in an ELI SA assay inhibition by
bl ocking the interaction of immopbilized OX40L with

wezloah19s790X40 at a coating concentration of 0.BCTEP2D5/009968

OX40L with an 1C50 value in the range of 1 nM- 4 nM
are preferred. Accordingly, ﬁ further preferred

enbodi ment of the present i hiehtion refer to an

anti body, characterized in that said antibody, thereby

DM Rl i clelbCac Rt PRGIRRD! Pl HAGih DT ded 1o
i mchude tI?Pﬂé% pekteles edd RIAL mah:cdm iboygleteceadd dnelgeule may be
t A?{i_gaé @M%He'd%‘ d@esl% sHRhd&hBW MRRPAT &ideubleReh AGEAtIONA,

I pha and CD40L up to a concentration of 500 nM of
TNFal pha or CDAOL. It is further preferred, that an
aNhtlE@ chyidasC @péﬁaﬂlg linked' hﬁlhbrﬂ Yien tplmad Shtova ﬁincheﬂzﬂtreﬁﬁonshlp

8 ;{F n CE g to oy C O l%nm I'CS€ uence or
B anofher smylois REid halFIEy a7 Xapen m.bod¥} 4
ammtdydgadtolstdperabhmledtedan DhiAdocmpobfptp’taiel ibit ipexptessed as a

CHBLER B9 PSRRI 28 L SRR GRARE o
asrhapertiieapastbly Hakesrte sendingeaunro itatiects thertiansenptiongof the
I gb Lbile; $eMbELIRIHif&ing sM@fsl@bfaglydma moae,fr@.hgaéqaaﬁce if it is

en entl el.ected fr oM \
DR eB o SR Fensht BT I Bt P ht
aDNPbmtjyeﬁMmgi dhketbd-ehynagnous, adi th Seqaende SEQ@drpleader,

I\%gﬁng Iaﬁﬁ dnba}g%ié%j%ago%%e% %ﬂ’?ﬂ&hsmdoaﬂbf BAOY to be
vegritigupes. domang metccamphﬁwd;bm@gaogs a@@pnm&nbyesgmtm sites. If
G sHEJNSAGExRERhE B3 o ggnﬁdﬂ&)tﬂ@%&ié’p@ﬂaﬂrmﬁk% lapdhsRd in

doma of t{]e antlbvg LC. 005 defined by SEQ I D NQO 4;
cyecp nF?YjH CRmENHORAPFAHfe domai n of antibody LCO O
defined by amino acid sequence SEQ ID NG5 and the
heav ain_variabl e donai .of.. h nti ho '

g ﬁsgg r]'E:reuéE IB(H{IEjSJéms )ca cr:itll Fﬂ% gl %X\I/;C?gé{% are used
dmtalc}naltgkatdmanldodljf such Oteglgd@tﬂqmedmbgdmmqgomacﬂdlb, the words
SEOHRRTRanEQ dnl NRInlfRRdd 805 N eaYYdeChRl Brﬁ&ﬁ abbject cell and
domaln of .the anklbod LC029df|1_r11edb IDI\I08
evultyres feried thergramy Withaw) weydnier the pumses B Hyniesmlg is also
dﬁfldé’}&do@Yhaaml l’ﬁiﬂo%ﬁy %a@'aw.tl &8 (peecﬁEQ 1H£ﬂti‘d€f R cbh&nt due to

b
Bk By BBt Y Yot Mgl BRER <yl PR foncion

dorr’aloﬂpgmdal aativitp @dscrte@ed)ﬁﬁ ld ¢hé oaginilly tamsmmdlcclll are included.

varl a gtl%%%l%mn;ﬁeqﬁﬁ%?%dag& lrﬁggélg%aﬁé%?ﬁﬁé}d&ktﬁt SE

~ID NO 12 g) the light chain (VL) variable domain

dehb W@&lsbé»htamnmi’nsacdrg nDE GiNeE cS&@tl h N ding@af dnkiBody to an

aritens Bk b ot ARl P R e H&B?ﬂﬂlfhi/ SBr ety 2cid

amqmen@clcaf sthquemseanSE@g@l Nt 1heanchebhe Heisy aoitdiodies or

V3R IR e BT 6 SEQ) I%JQ BB, 4k, 19d al M 1l everal

In v uence
SeGthese N@ylbeafﬁathfrhéwrfteévyt%ﬂﬁachs%mswp@) o%grdg 1, 1gG2, 1gG3,

dehd ?@4 1559 1gR2NEh @Reav Bhain fclhdiiRIreRb8S @t &ﬂrespond to the
| rren

e antl b s of t present nve

il B SR K R RER € aﬂlsﬁr&.asé/ A4 o SERATHVely. The
r egiilediésndapeingenthe/insaitivataeelplefepably b gGrippe
consi sting ofk) the light / kappa chain defined by
sequence SEQ I D NGO 13; 1) the heavy / gamma chain of
t A lagGbodissotopprsligRQ the il@ntion contaln ankc part.rseferably a Fc part

Hoifal Vﬂ’?e?’l@.uﬁin c nt
Aol 5 S8 bSO B conc
isotype SEQ ID NGO 15; n) the heavy / ganma cha| n of
the 1g&4 isotype SEQ ID NO 15 with the nutation S228P
or nutations S228P and L235E. o) the light constant
chain included in SEQ ID NG 61, 65 or 69
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p) the heavy constant chain included in SEQ ID NO 58,
59, 60, 62, 63, 64, 66, 67 or 68. Further preferred

w@ezme/aIg7eonbi nati ons of each vari abl e anti bodgCTipPEDF009968

conbination a) - i) together with a ganma chain 1),

m, n) or p) and preferably Ygth a kappa chain k) or
0). Especially preferred areanti bodi es conprising the
vari abl e chains of antibody LCOO, LC. 005, LCA QO

r%tgrg)}lg T}‘l'e(%cgﬁagt o%‘§1 ?gi élk'g:s 8§§ctlylng7 @e% i cogﬁl\%qe%gea@ﬁ\%non,

sequence
tGkq bi g,c%s@tmatlon,narlrfq rresrzmrebmdmgs ipthaon@uenggsof an

oé'nt@:%dﬁ‘eﬂ tltleh@onli‘;ﬁ@?ﬁl?nt/ syStBRMTRA&8H NN deRBin! @RUitiohobIREng to

| D NG W_th nutatlo s _L234 35A or the
h@éw capsd é{rﬁ"ﬁEFfbf"ﬁ‘%thﬁﬂ’é‘o‘ EHCB %%ﬂﬂr@‘%@g Sifps ags known
616, thasthteld theast Sdstishede.d. be Lukds| "&ﬂ)L & at.hailnsunbl. 127 (1981)

" BseE o buss R ooms £ PR dmsadlids (hor hzeer
b?ulstmquErPc,eetsﬂQ NDuNO2aS (1980} ﬁéS-I?ré‘av?]h@omseanﬂ Echediah, Mol.
'ﬂﬁmﬂ{?ﬂﬂ ) ?%%EPIWG%%SOQQ 2., @Falap‘dlnﬁxhﬁn&e%@’goom 4178-
ganma _cnaln O | S A

hikdy HegprshaM- ehal i Viea! uaédg@%)sgcbﬂ#k@ ddorgem Ap et al,
6nmahblog 186 € 1993 103282 2&P ERUG 307 @B4. Bath badi Cﬁsues are e.g.

[ Bob T ey 575 Sa5 03, Pra G PR pugbetivs wsprcing

oto EU. ddax eadhabu, tste kelpph Airdhiodialaffi srmbdaisyl;;@éqmﬁ:end 1gG3

SE AR b bR, AL e AL
t e npiAcHivats heqomEuEnHyEm, %ﬂ%hmg Ehe andidappoastigpo §B. As
OﬁseG'heFé"r?tHéQ@i\hY F%Fb?f @éHve8 AdnhihMAgH Hﬂ d ahB d9EQdt Bind human

hE)GO 64 a he anti cqnpr
C FmplegRE: Griar b9 4P BiaEhEe @recamora&nj\gﬂ( olsE Ao e part
Skfichly &ihiet adaghatthe altemvan ahibody whithie abb@asCRGDor SECPpdrDof a

N%n%hn]a tlQOdg’z(Qf e shg' I IIg(gi h%&%'log Igég V?rﬁ&?hs Rt 1‘f"fe<i11 in such a

equence
va'ﬂ}’ Eh@t go @bﬂib@fdll%@ﬂ dgtlmonmd/ orfeR bm@ﬁ&%&@ﬁned below can be

aaéth&g'P@SFcﬂfa?t %rﬁﬁﬂ)gﬂir”zﬁq téﬁ‘n W@l@kn&wpﬁ téfHel sRMEH 8&isan and

are_of hu subcl ass or e

SHEEIAS T P AP ey ST PR aeleED the Fe part is a

OH&ﬁhﬂh NBc gartd aAdt apea4llyc @l:kéférlﬂgi reitheifrochh Nighrhan 1gG4 subclass,
nt fact and/or f F

pPe eg?bqg l{/tgétlglg n tthecilr 8g %Oéls e Lgo§§2r898aend or L@?)QEI nga n}u;f'acted Fc

apim droa ihdmee Jg6h ceb$BE) MDstN@reieArredn arfy Fr. rpertmgmaprl@ng heavy

L@l?’ﬁﬁc@r%adf%%&]soselegg@ fhdh N re%ﬁ)nWsl‘i(nvrpfn 3‘1‘3@ ITDLNO 14 and 15

nmut at | on Preferred anti

odi es accordin
R 15136 SEQH NGB 56, 6 PERD SO 1dcrig) Muiers 3634 and
GLPSI3HISELS 113 PES: § Watl nbyta fEZ3SP8P o2 3diMatidm 3528 P siel LB5E.
&36; A327G A330S; P331S), 1gdv2 (L234A; L235A) and
| g&Avl (S228P; L235E) and | g&4x (S228P). Hybri doma
c&hé pdsert ihmmqh@m&m&tﬂﬁﬂyahﬁdnddm@Xﬂ@L ahe does not bind
' Eefrﬁpltel'n%ﬂt mtc‘ord@f)cfsa'niﬂﬁgr R r}gf‘e'i)t fr ﬁhg'{:ﬁ@i@ﬁ%& erlr{b%ﬁhﬁferﬁrbf the

nternati ona recognl tiron o eposi t

rriw@mrgarhrsgr@trbeﬁlef e Huirghieis dbe é@mpkﬂeﬁf smééam%otoxmw

thchauntias heiiba dvinceMi F Qoeskid @©OY Preferably, thi
\gr(el l. ka;uren &rbg?m@ : pro 1!;}'”(3@ pl Joq ot

L AR fa&%%rrrtsrﬁzeﬁdn th B %%LOEW%@ r(l)eﬂved from

| hoean h]jrgli{hbr{ﬂl @649 ot BA5cnFd AEa2168 %) 1q. leore preferably, this

Rt%% %&Eé%%%ﬁ%@% éﬁ‘l %%<hOX4OL>LC019

hu Mab<hOX40L>LC033 (DSM ACC 2689) according to the

i nvention were deposited, under the Budapest Treaty on
the international recognition of the deposit of

m croorgani sns for the purposes of patent procedure,

w t h Deut sche Samm ung von M kroorgani snen und

Zel | kul turen GrbH (DSMZ), Germany on Q2. Sept enber
2004. The anti bodi es obtainable fromsaid cell |ines
are preferred enbodlnents of the I nvention and

o o Y Y 1 - - R r "
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not binding to human Fcg receptor. Further preferred
enbodi nents of the invention are isolated anti-OX40L

wapdoshoodires whi ch bind to OX40L and bi nd to t hBCEBP®05/009968

OX40L- epitope to which al so nonocl onal anti bodi es

LC. 005, LCA O or LC. 029 prodgged by the hybridoma cell
| ines deposited bind. A further enbodinment of the
invention is a nmethod for the production of an

a*i*hé QR&YO@&W:MS rQéﬁQtled \Pfg' tho Fg a9t tht Beki region refer to

errent factor man FC recept or
o pikcsarBnstinsg thay OPﬁT&Eeft ét}seelqa@ﬁg@ 1 Saiibagy|teip agtigen (these

e ﬂﬁﬁﬂbﬁ@lnh@lvh e Yctivh@om oD theaddn@lehbrdsdada dhd@r tcll activation
Oﬁ( E KDvaIue of less than 10 8 Mis nodified

V8 Eﬁecgp hner that said nodified antibody does not
bi nd conpl enent factor Clq and/or human Fcg receptor

o'T‘h 2 8bh Bf thceaéo%cfjm-xqer{t cggﬁﬂéj%neéehas?egéeq b‘%‘ﬂﬂe gﬁ]—gO assay dSheep

el c acid enco
arféi tells sensitived vith arﬁl-équﬁ@lsmtdeédEé} aresaddfd\ﬁ@d#ﬁrsengn to

| B&RAteate urass?eappamwf&mang in RAHGRIIYR TRe b&%}nec(ﬁflskrunx R€eded

RBRBEAR ok ébﬁéf%%ﬁe??waﬁﬁsbﬁé?vih%gﬁéﬁé mgoures the

t hleernmme:ruridahe |temﬁnﬂaiatlmhyﬁ OThet precqtuoel iscslimdar ©dcestrthat rabbit
antd ﬁeg ?%rﬁt%g P rl’ e a gedu(&lvegvg Hvxl;]a\}/felsn tcltl(\)fﬁﬁ@ Iﬁhmp %@cﬂhgﬁg% tef_l Cs&rum.
recept or char act eri zed in that an anti body obt ai nabl e

oo 4R opd sedhd p‘?&'ez;ses! | OBSah$ (f‘i‘gd'fér'rr?Qh@)(:onﬁ'léxsél the first

svvltchln or mutation of
( éO@POW’gf# ﬂti@ontpgeﬂilii%&le%’d%? CYF‘&@“F‘I%@%P%‘PW&YI)TO activate
pﬂﬁef e(ﬁxﬁpleMeﬁﬁﬂlﬁﬁﬁ asqltgpdsvto aPYAs2BA ntdlRR33df BE51 or one

LIS SORRE et o SR S S T

(szaﬁm,ol LZZ%GI:S)) 7219%).| By@ba, DSR2 28@yribedr{ Molf kmmhaol. 22 (1985) 161-
PHEd) etBEtetﬂ? EQ%ZEMIE Do J Ekﬁﬁigr ??'ﬁg Arﬁﬂﬁ'a‘éﬁi R4i3QesBHTS | B§7‘3‘ns being
ra romt

anti’b nts ect (S] € group consi sting
of1veaisd lp(walelzelanéxaéaoﬂy%wa. A-Rer aghfinger, &.  (Nature 332
" YBIS8RN3E-740)t um@%@ml@eﬁea boetigene s, @E}ﬁ)rfehﬂhﬁf@ﬁsm]%@lzo and

r Pyt s g i o110 GG T BB ST B 20 and Lys 322

S egpiBRE e hi}e lvundtngeofdﬁlchds tmﬁrmedebyememblla;m af arshort synthetic
t I in

BSO8R A1, L)

enbodl ment, the variant conprises one or nore am no

acj d substit t| on in one or. nor NSt ant .

vane dBine Fugp swegt) 3%‘“@% ‘;X&rt%ﬁfl%@i)f;g gﬁferarteﬁamaaf {PX40L

i raxpx’fagslngo}n&ﬁaﬂend(ﬁlgelﬂhcellmjy tﬁl(aﬁﬁﬂxﬁﬂy dcberduay toathle inBdntion in

Cglhrg) preﬁ%ce ofI c%?nsal%fmerftr (gsrr?(gk% ll}'tnea%ﬂrg %%fe%agﬁlt E)F tﬁe etment of

S UBSA0Lt cnplr@nsgmulmne endotheliad celly wathl en neybodys am’ordlhg to the

P%E\%Hhoﬁ%'tﬁé’ eserged%fn@frhﬁwmeﬁthQ‘h\éanrellgme mejféram?\{%e?e@ with

am no acid avin east no acid
séefe@ﬁc@ﬁd'é rf@lilrtd/lfm ﬁn&lb%iypla%% Wit oTaddy oF srrye phithe target

arelsoht ¥adonaditaatidan®f B0 SEAMENTES invet®s Haeé doamd Yhat for the

I t 95% f bl | east 99%

ROt B TRRLB aFoF B8 W BhbiRybng e tining) to the

arbmpleawind fstgdgoe aofELAA panentessantiil bimdspchenwysay haplnnClple
f

C?Bs%ﬁbﬁ oélgt? 1% ﬁBg@ﬁh pﬁlgg 81‘3&11%%88%%51’#&% th§|Ea§(t:1:og(é Wthh

t parifed dgmeonsl s of ﬁpglman%@rpgs dded. FoLgphinding is detected by an

c Bﬁfl@&t}’e rd'n%@(@d | RalsOVE Y nﬁll@w&“ HyeiaC g@ﬁix‘i’da@@%@ﬂeﬂ Jconjugate.
am Nno Aacl nce,

initi S
o Hlfetion a6Pad (TRafaRinEik FBski mensirib o prigal dapsity at 405
heavy chain CDRI, 1-2 amno acids are nodified in
heavy chain CDR2, 1-2 amino acids are nodified in
heavy chain CDR3, 1-3 amino acid are nodified in |ight
chain COR, 1-3 amino acids are nodified in |ight
chain CDR2, and/or 1 3 am no aC| ds are rmdlfled |n

o Pg——. o NN o
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Identity or honology with respect to the sequence is
defined herein as the percentage of am no acid

WO 2®h/d208%9 i N t he candi date sequence that are iBENEPWAI/009968

wi th the parent antibody residues, after aligning the

sequences and i ntroduci ng gag; i f necessary, to

achi eve the maxi num percent Sequence identity. None of

N-termnal, Ctermnal, or internal extensions,

d et| r ignser nto nt i GEdw

sﬁall e 4mﬁst#€§d é18Q¢¥&Et ﬁ%hﬁﬂg ence |den‘?%qg180d1

heshpberpyhiazphiaepasulfanate (X aztumr 1hgly &t priegept trwebmwrefers to an

hmm;a,d )%Qlﬂc?eﬁli%cpfrﬂh‘éf a&t xlrhﬁ%% smleeahtlb&ga toWn@ﬂlerﬂErﬁ factor
aren

erlor tol%gose of antle or exa %
B VEFFsait yanhEUéAr @aftycgufa%tra@e@fw S r’i“ﬁ’@‘m inding
t (Biﬂ;tmmqfto raR e ABb O :ﬂ:cafdillig’ td ihe inveitias aha@o@entrigon of 10

- OX4ghI0[ﬁEen gltéﬁll?oc{}’ 5262@2 T S\htfrl‘;.;léé%x CAREL e Q\Jltr% an%bloa’y LC.001,

al'so
epabaritdy LG oc ddvies. (Kotanl, A, et aI | munol . Lett.
84 (2002) 1 7) alrmay snooth muscl e ceIIs (= ASM
(Bur ess, Adin. Inmunol 113 (2004)
6H3s glséi)er awéerrﬁdett@g PR atltlwwscqrmgrtﬁ dhegnvention shaws greduced

Jactivﬁﬁ&’rn of conk 3m@11t9ﬁ9t)or 1818- a:hSElﬁl)SA dHaYdTRGakhy {shRrformed in
ti bodi es ag st . OX40L F dotheli.al cells

aNGe i
BEEIRIEERT e Gl Pl sy a&'e?SFaYdBrPéﬁ‘é‘Pé"nﬂ‘ plate is
ecxdm&dw\eith abneeetrhtsorr mapéstafrlge amtibodg,ctolvaricH kakay ssruofis added.

AéP/Ib?neCillléélS rdgt%ytlezl 'bg gla aHtﬂLd‘@Qh%@t%E agﬁhét% foﬂéw&illﬁr aolgérbﬁhase—

béﬁledncomamtﬁ blgétycth@r@ﬁ lwnriglgdmamm l@ﬁdtng Bapg de aneggured as
aB @R ARG 488 Gle r(l@@4t;§)efé>rfpafo;time @ﬁ&ﬁafeaABvsw qtccbttﬁengly

|ant Pr ef er abl t he nti bod a
! Pniisnk pEghoh FHa 1o o BeSth M Hhilh 4P BgAine of
cdn:sdxmbbdy ﬁg¢cﬁi_it;(161)1enth@dftoE§Cal’i‘EfeB totsheh paEEISA @sdyi headyrement
w-éere%n hu%‘n%rr}lla 'gdbr O(%Wg 8?6% C}Q Qﬂé’ ?ntﬂ)roﬁl&ed!t ngX(f‘e?l]tratlon of
i m@ |mgtm of theaddibpdp s, 16% e Bmax bﬁelnté@dmdﬁw preferably 5% or
"fRhservative sequence nodifications”, nucleotide and
am no acid sequencenodifications, mhich do not affect
or alter the above-nentioned characteristics of the
amrhi beey %ﬁfbl’ody-ldgpdrﬁleﬁhQe]lllﬂyleniytcﬁdikicibﬂ)C{MjC.CCa)t'i Bns fimkdtion
PP AR L SER) BHS T A, s e o
mby agenéwidy. acQudrg ity gid ingerdivinrio thacprdsesabst dftegtor oglls. ADCC is
| nehydeq %%ﬁ'bgln\ﬁ@'tﬁg t?&@m@ﬁ"ﬂ BP aagfe%afa%§hddﬁed)§0L expressmg

replace amno acid reS| aVIng a si.m ?
seathrerhrels (F&mPPesellt opRisHng derambiaaitdueaamn 84494) with an
Slaﬂﬂllﬁcﬁf a%t(dﬂlrfghaltli@mhé’i/tﬁnbﬁetﬂe gﬁfsérﬂ:@d)f leffedtdrecels §uch as freshly

Th I

T PO GRS A W DAFACRAE e o
sbdffy céwas, tike (rongeytesag ek (haust kd],er)g:lelhst daiget adls die, labeled with
unrd}aﬁlgc?dsug&l ﬁgntlé/' g’l&ﬁlﬁ?@ﬂ n@ltﬁethg axgt!llyo(tflége’ﬂl%sﬁ@@l@@' Ofs are
g ut am ne, r| reoni ne, tyrosine, CyS el ne,

t ingubateh am}h effeniprordls anddthectwppingtang iy analggednfopgeleased *'Cr.

vajtolﬁtt%ls ih@H&d 1 indub i GH6f thE tarPétRhHHBelidd RERYiE] @R cells but
net ni oni.ne

bet a-pbranched
CRHBRT B, SHERHQTNS CUTERE AT ARUbMH B ks fhe inital steps
Cli’nwditslngeA]QCC tryy Oﬁzlesn%atetingnyiea:hmrmlgntémrtb’lthhgpbd%ty receptors

e Spragsi eQells -I; 49 as ge]lgr%g%&h'%% ﬂ)z ?;%&gﬂlt kRﬁ%(ﬂgr %@PQIA or

umen ant
pr eqllal&t)quqsspg esserttially FryRAHAD- rfhﬁfembimn@@gao Far&i ek cells is
framibg sane side chain famly. Am no acid
substitutions can be perfornmed by nutagenesis based
upon nol ecul ar nodel i ng as descri bed by R echmann, 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 conprises a nethod for the
productlon of an antlbody, characterlzed |n that the

o - Y N s o o o o o o



10

15

20

25

30

recovering said anti body fromsaid culture. The
i nvention further conprises a nethod for the

wee@dozesyon of an anti body according to the i NRENMEPIINS/009968

and conprising a Fc part derived from human ori gin,

sai d nmethod conprising the sieps of a) transformng a
host cell with a first nuclelt acid sequence encodi ng

a light chain of a parent human anti body according to

t C S .

ﬁc rec&%ﬁﬁl}ilﬁg %?fgctg ﬁlglrcg ﬁr? % nﬁgﬁé%@%%&wgrg&o% C}gthe Fc
Frcgmr@f ansantipgidy ivath FmrqcnaprSS@pHS)thpfé\rqre dpesinligest calli swaiface

sy dcaildfc Gk Ot 11 I
expreggs% }{c,eglﬁg&goll{asct Ceglﬁ %ec%eﬁgorg% gl ¢ immunoglobulin

ssipgriamflyHedyhane beap saﬁwnrt? grrrhaéﬁ'arthéﬁgr%?%gﬁ%‘f@e@orérraoated

Cpath6gav 8y pﬁ%(ﬁcﬁﬂoﬁs ammﬂaady C(ﬁr’ﬁplékéshﬁldﬁ@ﬁtlysﬁﬁiﬂ erﬁhrd&ﬂ‘éﬁ and
cell culture

e S |nvent n
CTarous ol Gl S B BE e R " s w30 e i Bsveending
aloribedyt e amrbrodspdnpdndnglt\peﬂtmeduarcdnqymtexln@y t(ABSK). Van de
n%hﬂ_l C] éCIaga ﬁrﬁl‘%r Iﬂe coor f q%ﬂﬁ@éjllﬂgl qgs(tl9§:1§| ﬂllfﬁé) FcRs are
vec t |nvent|on enconpasses
t ﬁe‘irvrielparlm speciicity Her ampuneaiobylie dsasyResy H@ reqeptost .ergIgG
tﬁﬁl&ﬂ[ﬂ%%@ﬁ@f&ré@&om%}'l@ efot EJihdﬁraRCRﬂq Aia@BsaR Ral so on. Fc

al | ow s esi. s ,of d ant e n

eceRier PSR SPBbeat RASTr Y GO daipg 18- gAnmy R

ekpfneme] egmmusmrm Gupiekl Pén eodi, g naunloesettyods 41 9949 126-4; de
c I,n j I ot

nt %sukgfa%rdr BAEHNG1eR. 196478055330 pfnn Mo REMRATEOLL &, Ann.

pblley]@éﬂt%dé”&)@ﬁie?réﬁd cel|. Diagnostic and ther apeutic

uses for the antibody are contenplated. In one

dlagn s% plicati nventi o

t V|d
erﬁeqpmfﬁ.fwgﬂw@ %@@@r&fég‘gffrrr% SABR) triggers a

pw@deelvmayarafr ¢ffctog @unpmﬁrsngacmdsegrpheg@mpre,che@bad& -dependent
d(gﬁ ltél?arrn ﬁpoq%g%%ygéntd re e]as %e an{nnbaQ(gr ar?‘rt 1?%%/ as Vgeill as 1ﬂ11mune

Oxdrpplep clsaranee Web@aulmef gngipon pmdruheomé h Ihumnbrthree olasses
OXFPLRENPE 683 AGracilik&l, Midhtade:t ransmenbrane donai n or
may occur as sol ubl'e extracel [ul ar domain in body
fluids rel eased by nechanisns |i ke sheddi ng or
pt ot}&gkwcpér)ebmas @norﬁﬁﬁertch]gﬁ} Wi, hlglhafﬁrfit\yeiﬁd @nexpressed on
provi des a risin
P ovptiop e s elen e el M RO gr oo fissign in 1eG of
OX4011:1qalstcxtre|orﬁ Eﬁﬂw&é@rtﬂ%&dﬁ@fé bR, h“e32|6|aeé Qﬁ29 feduenitinding to
are v tr

MQZTTHU% 51966% ﬁgﬁdsg[bn@%éof% 131?52?@ IgGl and IgG4,

i nfl |sease

pat |réﬁrce§d§p@ee e BRhAYi W feld andr ¢ erlmgfdo@emramonocrte
di sa%s;ﬁmsesw Bndﬂ)&@%ﬁﬁtlidﬁlﬁeﬂdﬂo@d larsgiArmoRackiiona Suehr. J

as ions are the treatnent of
aut ?1%1 ﬁ@gé@gf@% d| ng rheumatoid arthritis.
The |nvent| on further provides a nmethod for treating a

mammal suffering fromthe above nmentioned inflammtory
di s dfaiBHY CD3gpbirida ko pplexeshighswitimmediun o lownaftiityand is widely

art Wx??és&d Ehesfe%@égkars the b@raﬁrl@&mreé t\QB Pr?)%rt@ﬁte%&t FeyRIIA

i nventl ogn can USG e treatne sever
per singk ERIRIYE ﬁﬁﬁ“ lbafgrlérit P iRB®E € r%darrée‘ﬂl&rpg (e.g.
ade%aérab}yagégnﬁérﬂidy&d wéutddphild) alndicseeds ableastetimitelshe killing

T LT RORUL AL RS  RHL5 B00RO S366R .
contqebs, | reatrephageseamk psinstse ntllsastdheminophis. £ Boatly itwiektns to

be a t e

ront oL CeRUoE 1T E’i‘“‘s?e WY PAERIBR hED Rorpe
ac utse*’lt{ih%etpbﬁi’l @rnexanwh BRash-P8 mireprhngesp EQRIIB acts to
flow, daytinme asthma synptons, nocturnal awakeni ngs,
quality of life, enmergency roomvisits, asthm free
days, beta-2 agoni st use, steroid reduction or
tapering and effect on hyper-responsiveness. It is
further preferred to use the antlbodles accordlng to

o T Y
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rheumatoid arthritis. Prevention of disability,
i nprovenent in signs and synptons neasured by ACR

W@ 06024820 ( ACR20 >60% ACR50> 35% ACR70 > 15%Ci/REBRS/009968

fromthe American Coll ege of Rheumatol ogy;

www. r heumat ol ogy. com). A further enbodi nent of the
invention is the use of the ahti bodies according to
the invention for the manufacture of nedi canents for

th t t hese,.di Theyi '
e S Bl Do SR IR 3
t he calisnthfealz tforme nody helpHarsvapeess aetiatien b dbesei s dmgugh IgE

CONMPih RS tRith f‘é‘%@?ééE;BtS?'ReQQEGQloﬁh&hg'forCF’cr'}RﬁlAWs Hurfle.g. for
anti_body  accor the_invention

phar&adBu@ienq yltgeaﬁteele? 9k Eddrs(rReo: %?g& E.%QWW% Todeehel329

W t IDE0PQRIBAZAINEH I apd Kadg uvant useful for the
formul ati on of antibodi es for pharmaceutical purposes.
The invention further provides pharmaceutica

phm eu (ﬁ%nip& Igt‘@? l'gflllllg@igg’{p{ro lgg%‘f?fﬂq} a[}ldae)(lsts as two types.
enbdutReHt is f@WJ o Méuﬁa%mhagmqnhdﬁ alhdayslg@e monocytes

i nclided célH aﬁﬁ rRédided RDOLC. 'F@{RHIBGE Uig@lyOéxp! IfésEed Bh%eutrophlls

anti_badi e cor [y 1 |nve ion are

pr odifdEer %Fﬁéﬁ?\ HnH’é‘f‘H’E)&g @F@t W‘%Iéﬁ §233-

knOV@TZ3I6n PIZBBE [326251,' 207, Ad, @829 aDZVOC QYP6,] AR HISABBI BR69, E293,

expr. nd eukaryotic cells with

subse uen 3|§8?é?5%§¥n4t§%§ anti body pol ypepti de and

usual Iy purification to a pharmaceutically acceptable
purity. For the protein expreSS|on nuclelc acj ds

| oMisiine {thehpdimadi IR HEIERY fof Lo Iesieint e fbrieapentioned

abftAtTE bk darl d iR IR B85 $h@BuvBE bRIdSnd Yo FeAld@kidl FcyRIIA are

e L IO AL LS

NSO cells, SP2/0 cells, HEK293 cells, COS cells,
y%ﬁgt %eﬁr%r “%‘:Cpe!c%ptg&@l lﬁhenaqge& hﬁerg 113% ytd S c'Eﬁé?t \ﬁerrgpeptors

super nat ant or ce
Réhermﬁﬁrmvadtbmhmmmmf ofytemasnieid |IEéM %CJWEHCF a%ﬁ@md th the

t P&eﬁtbat(feeoefg Qe t) \ANEn A 8SBAH D 8Y Adiy. RR¥ AR Enoll m9 (2001)

the v A Fticles of
PAfI£S )175“6399‘@?1’%‘3 aKp Chéeu §§%H§*sa“d e‘%DCYgfﬂ FE? eftfjibodies
EX{Uordfogl rtb fthe 8nveh 886 )praXéhbR8howKauédrand bRding MolFcy receptors,

Bi.ot-e ( »

peaGit era %Ig[rAS %%%%Qablistilif %egé‘b é%&igﬁg«é;oﬁ %R %eaﬁ that in an
annmlmbh @mcquyatwe o laﬂyehnl the bmdnme ad edin| antibody aceasfling to the
| Yr?@hﬁ@n R NKnes iP@dolRhdsY oRYE bfrﬂd@r% fetm§ Hh%hassd@ict ¥o1.
pure form Purification is performed in order to
elimnate other cellular conmponents or other

c Wlﬁl&i‘ﬂlg@&l’ﬁlﬁws eedliced FOR birgdthg, Winabodivc bLbtheAliGsutatasses show

pr.ot ei andar d _techni i ncludi ng

ERaTs paph FIRMIE SRR R, RS by ghdlos of Fe
otirbobyduete), Rroddh and 28he3ar136 aﬁéé3AleﬁbiBISer2l54 Lys288l Thr307,
%b In31GUR G, %(cpﬂ?s‘i% Srel ﬂ@sn&@és%ﬁkl@f)ro@l&l 1@9¥erecﬁi§§ R&duce FcR

|sh|ng an ntersci ence, 8 7).
Dokl RS b 101 C BB OHRUD byes0a-600 Bilhinds et al.
LM‘XSEBQ@ @logs) @yt nberdR@NOAY eB4., (RERMHD] %61258;5) angl324; and

483 Rl angpuBioher B aS3he 6169 Bsg or o2

Dunlnddser conYpriseet mafation NBNIAZ?)@C IGAPSSTREs andor ( REBAYLEBA. An

agﬁl'x?cg' ggco‘f%ﬁ% ap) E%éj qH@é ' 8%‘%?@& L}éﬁ%%%p %g&gljggd breferably

3833-3837; Carter P., et aI Proc. Natl. Acad. Sci
USA 89 (1992) 4285-4289; and hbrderhaug, L., et al.

J. Immunol. Methods 204 (1997) 77-87. A preferred
transi ent expression system (HEK 293) is described by
Schl aeger, E.-J., and Christensen, K., in
Cytotechnology 30 (1999) 71-83 and by Schl aeger,

E. -J. |n J Innunol thhods 194 (1996) 191 199 The

oy o o o " o o o s .
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preprotein that participates in the secretion of the
pol ypepti de; a pronoter or enhancer is operably |inked

wao 2008/0z980 Ng sequence if it affects the transcrQPEPNS/009968

of thesequence; or a ribosone binding site is operably

linked to a coding sequencecg1 is positioned so as

to facilitate transl ation erally, "operably

I i nked" means that the DNA sequences bei ng Iinked are

ContatlgH QUssE, %glgthelr Ere‘fegFedclgég ngPuta?1 sea% 3ol 18398 4nd 8228P
uous™ an ver, enhancers do

nef. tade/B)-t 0 be conti guous. Linking |s acconplished by

ligation at convenient restriction sites If such

sites dq not exist, the synthetic olig eo i.de

abhgterPsbinding QK40 as upsldherein mRaB Off fhe antibody to

CW&DDD(@UBin @Bﬁ%k@ﬁsay_ﬁﬂ?ﬁamm&@fbakoraﬁm IIM}G&I@SV&H@n). For

c B RR VAR A ERGHTECLP RIS 51 A8 AET BB B pr LIsA in
swhich prifitd OXet0hrip t@ytedoroomairotitér BepEinarrose, FACS- assay in which
h&?{ BV iR 1tbeeieeta %at,pg baREY 1o 9542 c%h%rangg EBSIhE.

ysi's, or aftinity chronmatograp
encodi ng the nDnocIonaI antibodies is readily isolated

anrﬂtiﬁerﬂue&%dsay&ha envAYaNbb@Rto PERERE lr!l'hﬂsbln&r ig@Af OX40L is

hybri do n serye as a of ..s an .
SSuEBY (g SRR ek BRisay SPR) ¢ FReopERMT afbe bifking i
eot¢frreé shyouhe \tamtso]ras(rawhaomhtaar tortthenssoriatied of tledartittody to the

h?rﬁfggﬁgllgds ?tlécc%ﬁgt do n%? ﬁ %:rﬁdiett%ng% ﬁe{gkélka)orThe antibodies

i mmrrbr@ e inveption giow a KpobHt a¢rri€$hleef§%bt1)hefsﬂib§‘1b¥0 " t0 107
I §C QP RARblSPNRChRINRy, 2Rk ﬂ}@&lhﬁ%\ieﬁtlbﬂ geRRpSto 68! a|n$1body as

d se uenc var a nts a. hu
oot b ot R A ar BBy P LRI ha RappH Gt Fsahan
nuct esti de chabBesre ntaosatzhepxafttrampdyviiamn ahe byKp range s
gﬁheot dedsyntheSis Such nodi fications can be
rforned however, only in a very limted range, e.g.
as described above. For exanple, the nodifications do

nef Rl ct»%roﬂ tp%ca@%wrﬁgimsne@mtnpasiayeaca%%tc%dtat Iiiass and
sych as, th e and epitope.bi

di
FPﬁrlb‘i?émﬂiﬁf tiﬁr e’*ina%eiy hOXEE dhrdeissid Vﬁrlb JSBP 6Hnlugat€d anti-
ph@ﬁn@h I’IgGI Akl tHet ysuslr sté}@Cd)ﬂ il BUESAL NehePEIT 4, fvialib ii®nhis AByay are

PR E il PR P <sp SrR SR Va0l anti body 8l so

may be substituted generally with serine, to inprove

“T“ﬁe Q% hAahhibki tﬂ@ibiricter of okhe ¢ mrii gs ahd inraii@atrs to the

a errant crossl’i nk I ng. nverse yst el ne bond (

inding a@&eedalr@qdrredeaﬁibesouytheoprerﬁar dOYeeﬂi“P§ tor hpppp {QX40L,
(naeréuycuiharlhug wherexdhe @momddyratﬁoranaramiié@agyminbmng the
|

nt,s fragnment). Nucleic ac
§%@EW§§“ %8gﬁﬁn@n(§FH8naC|d sequence variants of
anti - OX40L anti bodi es are prepared by a variety of
W%Bpogﬁlqbﬁ%@nof Nhe h}?re?eql? mv ﬁ)?‘r 1BRd§O'quP&@4O l?ILrltreraction
are not m t ed isolation froma natural source
( preferpllycase of naturaIIy occurring am no acid
sequence variants) or preparation

byoli onucgl eoti di ated ite-directed . .

b noBBeiie S aya ta S LISR g ek Sy e jeestian of
of anbe)aniyliaeﬁ phajailied mmoantrlt}orsolabh:o@xiaarbiyaiht antibody at a
Verst o158 phlasegaonatlz dcoﬁce trag())(g' %FO q élg/lgpg% in lagd OX4OL w1th an
i nventi°oh nj uga ng

t he altitadhe lact]@ft)lradgm@fltld\/lt—h‘enanenti on conj ugat ed to

a cytotoxic agent such as a chenot herapeutic agent,

toxin (e.g., an enzymatically active toxin of

bacterial, fungal, plant or animal origin, or

fragnments thereof), a radioactive isotope (i.e., a

radi oconj ugate). Conjugates of the antibody and

cytotoxic agent are nmade using a variety of

bifunctional protein coupling agents such as

-
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Vitetta, E.S., et al, Science 238 (1987) 1098-1104).
Car bon- 14-1 abel ed 1-

WO swblo2msey anat obenzyl - 3- met hyl di et hyl ene PCT/EP2005/009968

triam nepentaacetic acid (MX-DTPA) is an exenpl ary
chel ating agent for conjugation of radionucleotide to
the antibody. See WD 94/ 11026. Anot her type of

coval ent nodification of the antibody conprises

! 1ji)nki A19h{ BEviRR RS Q?{O\LIQ b9AERiQLord aé’s?{/ E?%Yocﬁfng the interaction of

nonpr ot el haceous pol ymer eq.,. po hyl ene gl ycal, )
pol yprupgiifre GRge with SohiblPyatl, 21 Me Riserably 4 WOX4OL-His)
manney getanfibsdytatial dd8bE@ esHceMORiondo 4B, 8830 nM with an IC50
4,496, 689; 4, 301, 144; 4,ﬁﬂ§g417; 4,791, 192 or

4, 179"¥ugh therapae oblaMi pect, the invention

piioVi clethei cslhllat leck] Bh@eh bg a fRAGIS-asdyriandgdntihe anobddyntdacks the
ani naJ r genj . i ex S .
ot b ERRORAC BRESng TORIICKECRISOKIBL) in
ant | besdicenasiondelcd Obyells/seatple WthcOX4) satheen 1€ ahvalNe in the
gr oupr,neRst £1 begvef hybridoma cell's produci ng

anti bodires_according to the invention, Prefe ly, th

i g@l AR @Xé%ﬁ}ggg‘atraéwémt&nﬁé%w &ﬁaf% the a&@@%ﬁnﬁb@ﬂs the 0X40
nonhugigiul aimsdbetich gnduddt bankKgenioXavhysato whixah' Haa a-cells
been i nmuni z ith a rified or, rec b nant. . .
a0, PHRTE Sk TRl Which el i 8 WRADR e R Rlvation
Pr ef ewitbhy ICihelueianbgemgeohbnShdban ani mal, e.g. a

t LRnSeER TCeMEMRtoNASaf SERRLE tROMRbbE PR BXIBD induced T-

heavy ai.n transgene and a human |ight chain

t r ansgfietiEtioad s o3-PXEPL at pemepgrtn of -4 sy sanggle and
t he | pPeIX t@RentfdiRnl &@. 728 B mBwe@l drSIGekhirnn the range of 1 nM
innnrtakiﬁad Zglprovide a source (e.g. a hybridom) of
humantOant Y " anti bodi es. Accordingly, the present

i myenby o -adllsatipatovi ahesy, ainhwhich doerantdaypiadileckeof OX40L induced
pr odugi : : [ | £S5 ' t
et o o B I P e (o By " an
B cel ntdiodsicoragntraomm af k0 usieddpiibiton ok A% A% Yay obtained.

e.g., a transgenic nouse having a genone conprising a

huma eavy chain tr ene angd., a. hu | jght,chain .

AR Bod e Haniia i ah JTS8 20Gy S8f i BF Bk Bt hE disrgron of
t hemiobilized I00M0L fwiste doltbleaDX 40D tc@hiizg dorgehtratidmof0.5 pg/ml
P%b&'owi@afanel@e%ﬁ@muhﬁmﬁgﬁtorf@%wﬁwnm g&@gw@@. ani mal

i STa transgeni ¢ nbuse havihg a genone conprising a

human heavy chai n transgene and a human |ight chain

: %@E@eﬁi@ﬁ,t, _@rfﬁIQHé'Trqge@Hed QEnb%_dQﬁérIti&Eh@f)re@éht?lﬁ%{n‘@i@ﬂyre@f to an
e.lnvention. . e transgeni.c non- man .ani n

| AR P cEii74 BLIES PGS Hboghy e T Dap Qs GRdf OXA0L
OkftOrlactast, aié theasbd/iohibitRlglthe ©X@0k fgiungd PDtransduction. ,

Preferably, the transgenic non-human animal, e.g. the

transgeni c nouse, is capable of producing isotypes of
hlinia furtibarqureferrad, thatt drbantibedy tiocapptinglto thihmvhmerhdoes not show
”Bﬁ%kf?i@fﬂincﬁﬂ%&@‘?@@%&h_@%%gr@bm 1 tb Re&onbBMRALILAIGAD nM of
be produced by I mmunizing a transgeni c non-hunman

arhi ]Rha@Fﬁim‘Ltransgenic nmouse, having a genone
conprising a human heavy chain transgene and a hunan

ligh hain tra ne encoding al.l or.a.port.ion of an
P B PTG AR POROS, MeRRne B R B S St affar 20
pfap dover ibording to@Xdide ¥t(Lgempandl torhugeinl @X4X{pr essi ng
OX40L. B cells (e.g. splenic B cells) of the anim

are then obtained and fused with nmyeloma cells to form
imortal, hybridoma cells that secrete human

nonocl onal anti bodi es agai nst OX40L. In a preferred
enbodi nent, human nonocl onal anti bodi es directed

agai nst OX40L can be generated using transgeni-c m ce
carrying parts of the human i mmune systemrather than
the nouse system These transgenic mce, referred to
herein as "HuMAb" m ce, contain a human i munogl obul i n
gene mniloci that encodes unrearranged human
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human 1gG nonocl onal anti bodi es (Lonberg, N., et al.,
Nat ure 368 (1994) 856-859; reviewed in Lonberg, N.,

waomdbzmsky of Experi nental Pharnacol ogy 113 ( 198@)/EP2005/009968

49-101; Lonberg, N., and Huszar, D., Intern. Rev.

I munol . 25 (1995) 65-93; angd Harding, F., and
Lonberg, N., Ann. N. Acad. T 764 (1995) 536-546).
The preparation of HUMAb mice is described in Tayl or,

Ls,, ;€ , i C i.ds ) - i
Qi yMler pREHEL, Bl aliBody” dedot 8] oL 3 afifetition in o
Teraicenteationnef 10gtg/mi do npt inducedewnregeladon gePX4Qlsaxmgession on
(#983)c 37i20- 3724; Choi, T.K., et al., Nat. Genet. 4
(1993) 117-123; Chen, J., et al., EMBO J. 12 (1993)
821-830; Tuaillon, N, et al., J. Imunol. 152 (1994)

2fhl 2-dARE, prletepiedr gnbdlimesit, thé antibadiesr €f Se8prek8O4nvention are

856- 859: Lonher N. . Handbhook .of, Experi nental .

PR 0 O Do R g omE palptBrEorhigin independentl
| selectedrfroum Bie gréuy 4@Bk)ing dbcdMinationber g, N., and

Huszar, D., Intern. Rev. |Imunol. 25 (1995) 65-93;

Har di ng, F., and Lonberg, N, Ann. N _Acad._Sci. 764 .
(2ogsthedizht shwn veriahlgidomairpof pntitadysC.00Nggfined by amino acid
Bi ot egl@ice SE6 (1D996)1 84b118DReavl hBai@ORERBleSddhaial df @tibody

whi ch_ ar e [ aj.ed by reference in their
enti rle¢3981 g‘:{@eaﬁ’lytsﬁg’o{rﬁ%?%at ent Nos. 5,545, 806;
5bb69th8 Afght Sh6R 5afizfly dopGd8 ofl 2Btibdsly 71890@H B¢firted 8%7amino acid

5. 770 g S ERGT Yokt i B 1Y g VargBed B 0 thg gntibody
92/ 2264895 defineddySEOBONG: 4 To generate fully human
n@)nOCiherglht RtihbAghee dothatX 0 LatibddyPC.01 (¢ Befr®d B€amino acid

a0 ARG SE RS e oo chey Rl of he amibody

accor dancedstited byl $€EQENEOad; net hod, as descri bed by

o0y o VP o SRS Ry
845- 8gquenvd SHQ UBNEnBaud thry keehey elisliny variahte drireadn wif the angibody

6-16 Yeoks d&inads seprb Negs;f i rst i mmuni zation. For
exanp r ennlc? n. of, sol ubl e

le,.a purified o ed preparat i .
ORaoL Py hrineragable fompie @! AR EAoD b dpiddpgmino acid
cel | syeqaentplSEQD I NQ:Hand tlﬁd’lthB)SclﬁanvheilbllkSc&dndhiﬁ of the ankt)ibody
i munj e. H ' N L aperitoneally. This can be

L5 DAL RPN

conbi ' | I nmunrzation with the isol ated .
OR40 L therlgghgichaini tahiaklel dosnagx jof estbardy IEXA8A defened. by amino acid

t unor seﬁﬁlexllcelgE@fID NOR @R € aﬁma(ff\?}&(?ﬂ%%able domain of the
Cumul at’ive experience wth various antigens has shown

X
that tHeody A 3PdsHaekb QRN 42 pond best when
i ) ti edellight omAN (O atiftle dpiaint dufigad by afiindoadid Yéqubnee SEQ ID

ti ' lete F ''s . ad] t, foll o
ver y R0t hard EeSh Spaln g i e psh el S ¥ a1 7
td)_) a thet ﬁghtoﬂla'ﬁx) vamable dmmia@necheﬁmdihycampioeacéd Begendt SEQ 1D
adj uvg. 18 K h:? W%hﬁiﬁ%ﬂﬂﬁ?d&ﬁ@in%ﬁﬂ?d‘w ﬁ]@gl?%’@:@;

t he course _ _i'muni zat 1 on protaocol asna

sinpl & light ehyimprigbleetonmyn defined by anting apd seayenceriQ 1D NO:1
pl asnen £ HegysEhRrenedbleoMalnfefinad By BEQEDWIOR0,
sufficient titers of anti-OX40L human i nmunogl obul in

can be used for imortalization of corresponding B

C &h lasfurtllec pref@nedoembodisiead thatahasivedieusf vhewptebenarihvegeion are
3i0 . fic V. I
sl S Oh G, b £ BN [ERR Rlehalilfy B8 Tom
ethrganup gunistifgpf exanpl e, a total of twelve HuUMAb nice

of the HCo7 and HCol 2 strains can be imuni zed. The

HCo7 m ce have a JKD di sruption in their endogenous

i ght chain (kappa) genes (as described in Chen, J.,

et al., EMBOJ. 12 (1993) 821-830), a CMD disruption

in their endogenous heavy chain genes (as described in
Exanple 1 of WD 01/14424), a KCo5 human kappa |ight

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

e T S A PN S\ ~ AP SN~ AaN\ 1 1™~
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| ynphocytes can be isolated and fused with a nouse
myel oma cell |ine using PEG based on standard

w@embozwsis t o generate hybridomas. The resul tiPQI/EP2005/009968

hybri domas are then screened for the production of
antigen-specific antibodi es._ For exanple, single cel
suspensi ons of splenic and 1¥hph node-derived

| ynphocytes from i nmuni zed m ce are fused to one-sixth

(B octTREh ony <G ABRERERELIR, FRUIBITITaP TS 20 ' °
abpr obehseel § samma1digin Af fHealeQlosetume FEQrIBt NQ14 it ene or

fol I opgee mtaﬁeﬁygdécwa ﬁbﬁﬁﬁ%ﬁ(‘&r&!ﬁ@iﬂsﬁnwm%r@]twsgﬂ
medi um I ndivid

ual we are. then s ELI SA
TBY hibsRee e G TeRe rrﬁff’fb% {eSdpotyRpm ﬁﬂi@b%
afy i boeihessy /@ﬁl&ha&?kiaﬁf@ﬂth@lé@ﬂbﬁdtﬁ&fﬁi@rmmlbcc urs,

medi um ana aft The

ant|b88b%§€BP IPH Qﬁgﬁ §%8 & %ﬂ%£§¥ scr eened

agRi nthedighit ¢gohstenf ¢Ha1rpms]ucied/el $182 IIh Mﬁl I6§@r 6ant i - OX40L
oc} t

IO B g R SO 00 5, LTSI,

cultuﬁ%@ invitro to produce antibody in tissue
culture medi um for characterization. The assay tree

al | d .of i f . lgG .
R LB B TR B PSSR W
apqcrabmntloxFAI:S 1)aegat;hef eithdegenma whtind)) o, aner geand preferably
Oy}gL gg c%'afnh P ésb%ﬁalgxi)%feﬂgcpgﬁ' dhtfodies comprlsmg the

reSS|n 0
{ Wi O R In 0 o8 ApSbodte] - Whe LEgIBed Ceilgn 16£01ohd Cda% LC.033,

OKEWs9 ant lob® @Y Wk dk31 dash RAtH k& pal dHaBf 8ide@byPaGLARE SEQ 1D

o\ oL 18, S GG HRIAEA SPE DAL 0%

cﬁeqwt/ Ighﬂn&ﬁi dhhinSA the [gEAGSHty JhSEQERING 1 4 pm:hahp s L234A

f I o
aﬁn?& 6;%% oreﬁg’ "ﬁéo rr?staég LfBQmOl%clu (rl"rgﬁg CI? tI‘YO%t) 63 or 67;
dentbadigsecdmprising bhléKBamblevdtauIGnof( antibgy B—%@%JayL(; 005TH& 0105

Nextn15! QoS fﬂ@;f(bﬁseﬁcfo@@ Citd 061Rbr BE DY SacHNGBRIEkS chain defined
bl'ocki hg capabi | it D NO:59,

cOhERIRNT5gSER LRINO iépr v&mea%néoigsfagk @?maﬁté]éao

aes ioy aviaad tﬁsﬁaeyfyal’gdmrﬂ'érclaﬁxsaﬁt})e IgEaniﬂﬁﬁ: WID NO:15 or the
seguences are Iespo nt. ge

E‘?aevlyacﬁl? ghs, au|ntm|a déd ﬁ:bé gﬁtl\g(gég périe%/rs()%r‘ elz:onﬁe Rithout S228P
amutht@cm, estibedior dmrgrlaurcg theevariable rvhaios obynilordyt kG601, rg-.005,
e)ﬁ@r(ﬁ 51@619’ Q:%]@Z@S LEI'(})@B 1A65414€, déb%r%@eéwﬁ QWstRSkappa chain

accor |ng e invention ontg franework % ces
g

f defimed By *ﬂ‘éﬁnéﬁtSE%Noalf?t ordhalehtsapstans f@am iRFle g phinEQ 1D
I—NO 81, @lor,coNatdittR heddy (d998) BB 0B 2k [gdangsypelSEQ 8D NO:15

S R S O 2 4B oy o

See¢lor 68.amewor k sequences can be obtained from public

DNA dat abases that include germine human anti body

gene sequences. These gernm ine sequences will differ )

f rRyeferabliurthe antibaskrsycoganiese $be lishicehnin erabie CORepf amino acid
nQ& deR&d sgt@mwmh%al the AeSHHRhRGaViable AT IE ogsngsu) NDEGN7 or

225 4 STl S B PR R St LAY B ¥ v

sehqmrthex& vafiatdle BDGOfSEQ W) NY:Eecondary repertoire
anti body at individual evenly across the variable

rgglIe The invention further conprises the use of an

tpodyrrquxbedmg ateghpieteripedeinttharihd antibodies dieagfhostag [5G4
Ofu A0 bor o a¥bthELhuRh R sEHARE Y pRYerly 15HHNQ &?%jat least one

assay determ ning the blndlng bet ween” OX40L (ei

sol ubl e or nenbran-bound) of a sanple and the anti body

according to the invention. In another aspect, the

present invention provides a conposition, e.g. a

phar maceuti cal conposition, containing one or a

conblnatlon of hunan nDnocIonaI antlbodles or the

T . r o a1 e
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conmposition nust be sterile and fluid to the extent
that the conposition is deliverable by syringe.As used

whanehws7d phar maceuti cal | y acceptabl e carri er "PCTEP200E®9968

any and all sol vents, dispersion nmedia, coatings,
anti bacterial and antifungal,agents, isotonic and
absor ption del ayi ng agents, % d the like that are
physi ol ogi cally conpatible. Preferably, the carrier is
Sé'{hﬁl%bdlcﬁl %Q{atlbﬂtc{u?s‘f blnﬁ%?%%% @t fa2tH @h%ﬂgﬂ)ﬁ' Yoss of
par ent era g nistration (
bYCR ieding. oHchrpreigfred wamant apiibp@ien BORPHIECIRT £XaBpleithe amino
I §adi§1eq@GH&OUSEQHUONU el Wilthsmk Whie@fors 0M348%A011285A or SEQ ID
aég%gh hC|tr$ Fhos H or histidine), preferably

With oppiheptyphtptie ning in addition an

i norganic salt, sugar, polyol and/or a surfactant.

a i gal I
desc:rpet%i g'thOS%S cor(? R%%&’ t%ﬁ n%leﬁﬂl(%{ ?reC aﬂ%b%gil%g ﬁlgfgrgcli %g[lgﬁlvl
etHAVA-3R0; GERBIS33nas E@bClﬂe@g&UEZ?)?fPhé,Z%\{ﬂ 12384 delta G236; A327G;
CRB‘W@%@IS)W@GF&R‘L%@( 8LbJ3XA %Hmtgeﬂfvlﬂa‘!m‘sptpzﬁﬁ) and TgG4x
n& Preferably the pH val ue of “the buffered
sbi2g8y )on ranges from4.0 to 8.0 at a buffer
concentration of ImMMto 20001 Preferred salts are

spdi um chl oyi.de phat L he range
o%bﬂt@??g Cf@d'\”ed\)l? S!i’fé‘?)?&(?ifg%g?@s &re lsrl cr P05k BNHEP was
t degivaitob eurider tthe Buglaget dfredt9o aro thes Jotematipnal Preedgniticed of the
p .
pg%ﬁ’yog{tsoef%gﬁ%réﬁingé forgﬁgﬁﬁﬁtﬁ&@s of %ﬁg@ht ﬁ}dcgdeﬂrrg,a\p]nt}é Doefutsche
158l w/xqqmljroormelsslsv ﬂl&étZatHkutﬂsreﬁ (@pli {RSH %), Germany on
Poy yeRrbed ende [Epofiaby ol DSVEARE 2672.80) and/ or

pol oxanmere in the range of 0.001%to 0.5% (wWv). A
preferred pharmaceutical conposition contains anti body

f HybriBorba ngélid lihes Su-vpbrhOXAOLF bR00D PDEMM pGOSs (A68%)e hu-
bN)fafb‘%B%‘?(4§E‘£t@%1(b’Héﬂle tchm n6|8§)[ %’Eﬁ@%b&h@m@&ﬂ@@w hu-

resent 1 nvent vari et

antth@XIéﬁbV\thOW {REMaACG 86%1‘3)p?md1 EWMW§WX4%>F16@é3 (DSM

t Relceds9) Ascomiihh td EhedRPERBINAVEE dopodited, Sidel U%dBudapest Treaty
arti t he rPute and/ or .node of adm ni str,

at | |

Vgp)tﬁed]@'sgﬁm% [F[SB%PIP%O té1§ qegcasxtr SrBJICf%organlsmsl f%r the purposes
Pbﬁrmmeuptcrcadldry, adte Ralricke eSearniplusigt sowr Milaopigenismen und
[ i e e powders
¢ SR B S SR b BE St SLOADAS
i nj ectabl e squtlons or dispersion. The use of such
ek %nﬁﬂéjdlé)é?@&tﬁl%al;lg oL ARCR Uk alrk lﬁréf&tréd/ &mbodiments of the
subst ances i s aﬂ [_g the art Theﬁg rase? h ¢

" Jaeaten Aad ¥ ¢l potedpigiatg gHpyiRncen futhe generation o
paﬁ&lﬂi@d‘saicl:()fdlrgsmuﬁeﬂwhﬁﬁ@t Ronbiadingnmeggernént factor Clq and/or
adrrhgtlln Latkon o he}re thn enteral and topical
adfit APs8at "on " asta Icfp on i njection, and incl udes,
without [imtation, intravenous, int r anuscul ar,

%Y tblﬁEt'eﬁ'led ErﬂB&ﬁBﬂ:ﬁ&alof fHat 1 Mﬂ%Hl e isolated anti-OX40L

i ntraor intracardi ac, .intra

i ARtiRgskes voRb Hind to QX40L e dind ta tttfcﬁmfn%é% epitope to which

s W6 Widrodloatl dntibbaias 1L.COOLAIC.0 FUBCEPSY pfoduced by the hybridoma
qur acglnm ﬂ dlant raspi nal, epidural and intrasternal
i Af et GRPEHG usi on. Actual dosage |evels of the

act ive ingredients in the pharnaceutical conpositions

OfA t&&epfe%%ﬂtrﬂt&veﬂ*tﬂe lﬂvém%nbe me mﬁ%;& s é\?d&& A Bf an

actlve ingredi ectl ve

t enta'zqﬂYeageln@tr@Xé(sthléb dpﬁ@t bpétmrearr éfsfpblﬁ%’én‘f f8ftog Clq and/or
PRGaf WcRlredptor @RkiracteATHAORI thhOthe s8qlnb®EEa Alicleic acid encoding
adm ni stration, wthout being toxic to the patient.

The sel ected dosage | evel will depend upon a variety

of pharnmacokinetic factors including the activity of

the particular conpositions of the present invention

enpl oyed, or the ester, salt or am de thereof, the

route of adntnlstratlon the time of adntnlstratlon

. Y o o, . - _[ a1 . o
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The foll ow ng exanpl es, references, sequence |isting
and figures are provided to aid the understandi ng of

wa bwepraszent i nvention, the true scope of whi cPCT/EP®@1/009968

forth in the appended clains. It is understood that
nodi fications can be nmade i he procedures set forth
Wi t hout departing fromthe spirit of the invention.
Bri ef Description of the Dravvl ngs Fig. la: shows

L%% gng%ﬂ'%h%lnocgfén an%58¥ﬁ'na O’é %\%BQ R@l %%%@ess than 107
B Sa'medified on gl & granpaGih sallslceeldl ed angipgdy E‘esr opt bind

n@é%&neﬂ-tcfagt%Q cﬂqCarQﬂ& hitndn 2y rébpvey orbml@\llkzdgﬂgsa?&\%dlﬁed
f%wlerﬁe;lg@n%%ludmaﬁggenaﬂsﬁfgaéﬁwaﬁ( T R

ainkérbeddinto ami gxpréss@ﬂdvéitors haidv vedtoe ab linseeted viat a gmokaryotic or
352 1 e A % 5
%otl(la Egﬁ cgiglqgé gré&) d 59(;12%1]’-1 9e1{:’pdigss%' Tai r&ﬂgerl?ci:'g%gl tth host

wstl'lél'sTlPaS@ay dat a for TAG 34, LCOO and LC 033.

F| g. 7: shows the cross-reactivity of the antibodies
heln ntion W|t nouse OxX40L. A) ¢ r.
otbereﬁ‘a@eé%me@ﬁ eri £ ARYFE{IgR t1s daMGthRF €° Fl% Pr%é)uctlon of an

b:hrftﬂioﬂg addortiing tanthe bméhﬁSn tndt h@@ﬁ)g_c@npree&ﬁt fugtdﬁ@lzl and/or

ceII for

b D0 A PR L 30 OB
efrpmesra afgaikd561 lined is spodafmadl 1) “cblsnmlt@n tehehange or mutation

Ei‘ E?rtt(g g%oﬁ?g%}df% lI%GL( Biidlor Ig Q/I & nﬁnﬁ’t‘ﬁ%)gﬁ%ferably

ant | he I.n

t
slf-d aFIggSBlv@ {PYARS ©hRSSEBI py tpgcifed bh523?.%%f L%tﬁ*a’l> 2%350*% Jelta
t 0234; MsenG AFBOSPPIRIS) MaG ev 3034 ATAIB5A Far kG4vE ($pa8P1 TS 5E)

i‘?thG)(/l E%Z%BE anti bodies of the invention to bind to
F (o

gRIlTa.(n=4) and FcgRIIb (n=4). Fig.ll:
shows the ability -of the antibodies of the invention

tﬂ1 Qx' ﬁﬁtﬁe& ;Er%%ﬁlfhl %ggg%éhboﬁegﬁa&%&ﬁes( M?@rk H‘EEM Ojntl@ody

donor

| fragrgents sglectgd fnoo the mgonqlﬁmsoglzalg E( gb )ngnqllgmgle -chain
qgg@gentpescru ption of the Sequence Listing SEQ ID NG 1
kappa |ight chain, variable region of LCOO SEQ ID

NO 2 g heavy chain variable region of LCOO SEQ ID

N&: ‘Jakiap) aanlti- QREOIC hatibody arfeasbtterefegi bereiaf td €. @0k BE@hich

,\@ﬁg%kﬁ gnn,l%aavm geggwce’vfﬂgria%bg,gf@@gaeap 82{48F§E%%§%§§88° heid
| BINERG tg' \hét:wyf whdbtiion, dglerian hed/oe gml@ﬁttﬁfonl_cé@n@osewrﬁ Bmino

NSEIZ r'lfs?cﬁfé@s)llh A p BRI Thtibyay ke@mﬂ?cer ﬁgih@rbr@ft:rrb&:exgggdlgﬁQt the
heavy chain varia I%Flé)sgl on f LC. 029 SEQ

8 g
I\I@rgmﬁ SPHRIIFSS GRE OF HTh AR 7Y 1BIS1O8fS) & 0E€€3‘1§’°§%€3”“‘"‘“‘
| By Niabl @gi@ees\)y)f chapdiemainitibbe pieferiably infthd GBiat Sk6dn. For

I D NG a ht chali arlable re
SE@n?Ftl)e’]I\t% ?pﬁﬁlﬁréa P régier?pz/eﬁsrtl a e T e%rfqgakgg% Q{C&) %bf%g ten,
SEQ! pfdddbly :ﬁ:?pnk alp;pa tp ghebakdive, cbststtions ineygieon nSEE vRable

'\Qg\ilo s%f! thB§AYoht CABLOAE A SN rtﬁQ'vQﬂarﬁEsQlﬂ Bv'é@n élrﬁn%”faad

al n const ant regi on ka pa [ %1
PﬁaiUﬁncenm‘aﬂg af de3sh 31080 ra@gp%naceﬁ Smee% I@W pyifiothe, parent
K aptiitsbdyi cghitagthaidror wisihblaldbfalne@hGéhced, nidze Qberably at least 95%,

and most preferably at least 99%.

The invention comprises a method of modifying the initial amino acid sequence of
an parent antibody heavy chain CDR selected from the group consisting of SEQ ID
NOs: 21-38 and/or an antibody light chain CDR selected from the group consisting



10

15

20

25

30

SEQ I D NO 17 g heavy chain variable region of LC 059
SEQ ID NO 18 kappa light chain, variable region of

WO £086B8EQ | D NO 19 g heavy chain vari abl e r et DBEPD5/009968

LC. 060 SEQ ID NO 1 kappa |light chain, variable region
of LC. 063 SEQ ID NG 20 g heayy chain variable region
of LC. 063 SEQ I D NO 21-57 sequences SEQ I D NO 58 g
heavy chain of LCOO (human 1gd@ type) SEQ I D NO 59

S Vs‘fﬁlg: E%I‘g'(agfwhgjg\%} I(gk%?i%é/'&o L&%ng@gﬁéﬂs&qamﬁﬁﬂl@g said

ninitigd ynisEarif Pequenee, medifpee aidyhacleinasid I@fthaL@@@Ens&ogaad is

| Boﬁ@e@gn ﬁeeﬂ?@ﬁé’inmp 10f arhfroQ@Rls aRUABAIfib@ A Healy Bdin CDR2,
L234A, L235A

ain of LC 5
%ﬁﬁnlp@@ﬂ hﬁ‘t"dﬁ?‘? ﬁgt h*rfm\@aen \(?;?“E:‘H%?ﬂ 3fe modified in
LEg}QQﬂia(nSZDBIP h@rﬁiﬁhnbgzaﬂsm f:li’d)Td)ﬁeEBEQlig& Nﬁnﬁ@D@ﬂ)ﬁad/or 1-3

h h

H%)Og«il {0 ecn)lfnlogéegolg IS%Qérl__qdnlNgDﬁg gz}pres Vr}‘;gasal(‘il | oc? ﬁed fCDR
L@nﬁﬁﬂac(uuamncd_izemmumdy &Itg@urmmaéniv)lngli@etl@r N®d681t1fg>0dy
e tibﬁ{ﬁLQ&t}t&:KO%@l&%ﬁﬁohmﬂd S AhbaRERAIR if

appa hai n reV|a LoNns.

aé}edgntquélYatnB%W S%PLlemither Kmot kes tﬂPﬂ“eéO ( %u}’reéfrralaﬁéuch

| giddeficati@hearé bnseSRdRR RS nddif¥Ghange of Serin to
Prol.ine at position 228 of 1gG4 heavy chain. L234

means am no acid | eucine at position 234 according to
Eldentinber i ingndlsgbatith réspaa Atomelan sequenero isadefindde bieieire as the

a eROth é Rd akid & &{Eg%g tﬁeocaﬁ f.erggque gégt':_ﬂb‘t %ﬁ&&twal with
e 1 on gg

no a ucl ne at E 8
arl&mam@lt antihodpresdaas a hra@hgmmgtqhé smnfceégm nntEe@@neﬁ gaps, if

| g€des@fy, W h&iQb tﬁ@%lhﬁlrﬁg&'lgﬁ@edl;&ne RNenflyPNSRSf Ne@ﬂﬁmal
he 331 regi on ALPA .or GLPAP of

in
gteﬁawgfedort gL By (v SR s ofhk antibody
p@alluEn@:rshﬂBBe tansttebdiediectigpGéyueneankentint @thoamol GR2 8Re variant

ge%ns e%]ﬁ)tgqg émdS hlﬂng'r{ Eﬁ&%;;n ]Cagﬁe%fg;médulg %r!);?erties, which are

amlnertpsthose aﬁttheb@arees aatlbo@esﬁogmwle, the variant may have
andREP YRk LAR]C qu%ga%&aht&'&&umm Qs BK4Qhnddl & the

f used to a Histjdiné tag Reconbi nant sol ubl e ri ne
OATOL sk 4t - PPE/ tpesendo PR @find- tdly Rbcngslls and
sﬂ{auhip&agusn’aﬁt A 0L ndXhRlial FeBg (K atseid At,cet al. Flraghunal Lett. 84

R nt. sol ubl e rrurlne OL L- Fl ag.f us tO
?@%28 alﬁe%yon%l ntgn USd tbre hugﬁﬁgﬂfﬁss %§43 %ﬂﬁré’y Clin.
f mrsedmtob lh@ r(aﬁO4$c@83%ﬁ9@| etndantwroglml igels F¥Einhsrmch bhatt al.,
AbbidHoE A0l lbgg)ylﬁ%af&@?tlkma%ﬁ%‘f I SorfFRRARL APRhst OX40L to
Ant | ti

Fc_ antib Mur i ne ant.i di ne

Agpqathplig] e?ﬁ]tlﬁ’b%%]‘ﬁl rask: ofsraghsh <lls 3l aeswlﬁgﬂg%x%g%xa@ of

- @f@othelial cells resulting in vascular leakage, of ASM cells resulting in lung

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

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

of IgGl1 type.

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

having "conservative sequence modifications", nucleotide and amino acid sequence
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fused to nmurine Fcg Miurine anti-TNF anonocl onal
Anti-TNF a anti body Murine anti-CD40L nonocl onal

Wb BML anti body Tunmor Necrosis Factor al pher/Epd6as/009968

CD40 Ligand CDAOL Rat anti-human OX40L nonocl onal

TAG34 anti body Human anti -hug}an OX40L LCOA, LC. 005,
nmonocl onal anti bodies LCA O “LC. 019, LC 029, LC. 033,
LCOS9 LC. 060, LC063 ohvtohemaeel uti ni n PHARXAMPLES

gmcﬁtu;nsG@Hﬁﬁ‘rﬁd Q8 ﬂfec@%rlﬂ'éflpﬂ 'tﬁ@ﬁ%v@%éntio‘n@@ ChaI'aCtCI'lSUCS of

|n% anti-OX40L anti bodi es tureo ?{) donas
PPBY i derrdingakst éhf‘cén‘teml@‘éi M‘p HgeRPISCSHb életmduced by

Fﬁ&ﬁdar@ k@A qlieBRAYIWILinS@ie WH, élﬁﬁrdglsﬁe-aﬁlﬂeaedi @)utagvhb@s #hd PCR-

F%?th@fq% mﬁ%g??é&g (fﬁpé%:r?{arltn%l ?@}rf:oaﬁfl \?l‘lqgwgll)(l%rlilv q,cefude ones in

( Shghethélatring kyidaredidanamgpdaced (wity iah ramgien ) acid rSidde }mnmg a

| K I
R T T
mmﬁpﬁxbﬁaﬂ‘@)@rt §"5h¢se3 fggrghesgp\cludgpgnncamdmwp@pgc é],gle chains
;fspysm@t Xéiﬂ"nee@gs]t%né) MVedait &Xde Sins) QSE, asphAvticUAd, glutamic
'{squr na(i ??g ni zed w t h 1x106 HEK29§_}tcel 15,

t i‘% frpeq PR f%@‘? s (rEalYeRpr 8PaTagey SLIYPINE ferine,
ht}ffafm@@kﬁ)tos(ﬂl:@é}ﬁh)qe, myﬁtoﬁﬁarl’bg mabolat eidex thidcel(é.g1l altanine,
ing?lgﬁcf:m%] oci)sfj()reu.lan Egp Line, onegfal%%lnle,org th%{u???pg&% Bk ;H‘ched side
vw.hdnnst (eez. HDep0inee xgdinesisplagcine] dng axppafioside shﬁeuffamem@me,
Ph&r Jald iR m@%};h‘aﬂsmﬁdmﬁ Tk a Ef?’e%l?cté’ﬂ hsnés%@labarnm acid

first inmunjzation
FERsys emancaém OXAAK apiibedy At Pfeé q%ﬂy {f@ﬁxﬁf%wgh another
Faguntacsd Reliduy f6in thekAne ¢ il Aldlyat ori es, Detroit,
USA). For all other imunizations, 100 ni of cells i n
PBS were used or reconbinant protein was m xed with
18ind a¢id cobgtiteti@iskar b Pedfor¢dia nmut{ge@rsis bagkd gpdn molecular

V\Qﬁﬂe r?gh'ﬁhéschﬁ&ﬁmgfm&ﬂ anhq(“'gi-alv\’e[(]?(uteoyﬁj f9‘88p923 3%7 and

ficient mce re a t1 onal }/ boost edtWICEWIt
18usep. koes ok Bsge Nadle Aras §?l Homap h1987) DB Im00pBs

|ntravenously (i.v.) 4 and 3 days bef ore fusion.

010- O C. 059, LC. 060 anc were deri

oI PRS2 (FEBET FRDBTS OB (i FYoUSig08 Bl antbody
- OBBactéiiized iHGaT tHesequdnes obnfirsinddsiah@d ensidirgg the BEXZ@hain of

. . o .
(A0 AP AL IEA AR 41 A i
i fwAlng mennenthahstid medifiet prigbady doopey bing ggmplement factor Clq

| Bhd/RP HuhiANES/ reeéptar bnauk defl, %&dSMbﬁmearfﬁ@tuﬁu&léc Gcd and a
i nmuni,zatj ons H_\e t

[
P R En B e e e gim SR S rgigro o
WekprE8bnntecoomplid tvectér sunskstedad]aup@hbrypGEAr eBkdrgmic host cell,

Lapbor at or i -
AN S FRbB copibbos Bk ot oIS of sidnibpdy nd
wiredeveroe spid einmxbgdpfretnesalﬂrcelimdﬁs adj uvant (| CFA;
Difco). Wien serumtiters of anti -hOX4OL were found to
be sufficien mce were addi osted t e .
wilhs lnsenﬁl@nh%sém CaRPr s I PP dOfhn P Hson . Pegtibody
[ Iatdoadﬁﬁgl(ﬂ(blﬂhéjm@bnt\/on) arfd esiprasiiay Fc lpaftodeeivibdisiodn human origin,
Wablﬁ'nq MEd 9(?mn8rrlsallng e steps of a) transforming a host cell with a first nucleic
acid sequence encoding a light chain of a parent human antibody according to the
invention and a second DNA sequence encoding a heavy chain of said parent
human antibody wherein the Fc part is modified in that said Fc part does not bind

complement factor Clq and/ or Fc receptor; b) expressing said first and second
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Mce were sacrificed and the spleen and | ynph nodes
flanki ng the abdom nal aorta and vena cava were

w@olobezased. Fusi on of spl enocytes and | ynph noREer/Er40h3009968

with the fusion partner SP 2.0 cells was perforned
according to standard oper at%gwg procedures. Antigen
specific ELISA Anti-OX40L titers in sera of immnized
mce were determ ned by antigen specific ELISA. Plate
(BﬁIAf LeﬁhemtsBQHhtEslaicﬁﬁltmo@y%ea@' %@ﬁgﬁt cMains %9@&)@531&6@& Bnd ¢

ny urifired OX40 I ssol v PBS and’ coat ed
oKFé‘P‘fﬁr‘@‘Etsalgta“P]b‘lﬂﬂ f‘ﬁﬁﬁ}é‘fr}&tsbf Orﬁﬁ’étr‘(?ﬁﬂ‘lé'i“e wel l's were
bl ocked with PBSTC (PBS contai ni ng 0.05% Tween 20

2% c

(B BEBy§ Penbon gy capPyss e singerLrgl e Sl e g atpody
t mpstioveadebdivé, thecbriespdhdimg RESTCc@mprigugithdse mddieacids and the

W&lrk Sso{agﬁbd&klaa%%%ﬁest gge;z}fg Phe dﬁ&g@ aéglcgmgmgszme%d for
ctimnrenaratmwttb@ar&quu@aym@rlﬁ@eFélﬂura%thﬁ?rrﬁmﬁlr@mceﬂs

Vasdd oaaltivad tHat AolvisyREedis oARsld Lh%%ﬁo@ys nolfQFek tah¥ &ecovering

ontrol tes |ncub ted for r.at.r

C Gpenlioghcs Mogh BTGB S8 DhraRES Miek B s Audefiig « heavy
ushaing aiRBS hutlPB3cilosmicading mdight dbih e prokdfyotiGor @ukaryotic host
- HRP (. Kk u 5000 in PBSTC and
8%1 ag’%re vﬁégﬁéallfg&%%e:ﬁ%gle ﬁr:oh" gafcﬂce&t ested taps and the
negati ve control. Rb-a-m gG (Jackson) was dil uted

1D3RBstin aﬁ’@sﬂ'—xga Adi@ddRddrOtHeh Qnﬁﬂ%dys afteO @@ﬁbﬂﬁﬁ%d‘i h& one

si'tive control ates wer e In ubat ed our . at
r geﬁwseﬁp@péffﬂroe tE? HaYgnjionprgvides v@er“eetb\%‘g rferd deferaining the
t preeence s ehePBEIA0AN Aradéin etanpidsing tdxpéﬁne@hd yarppleparnspétted of

ABT
et rpings B3Rl &F che SaF ok B oo BlRRe Hidabd g ene
r @umrbctdezrtp eheastaonpde. (TRT O X4 L tpnetethamky babsent¢shintethgas]l membran
@ S460 ¢ ﬁre % &l IB?@tQQraﬁgﬁx%bIﬁledcﬁ}nglmo?% B€%s soluble

omas t resulted fromt fusi on
hepﬁaaﬁe&r%@r. éeeﬁa@s in Hogy fhudsEre eAecMg @é?lfaélmedflkfm@ﬁlmg or

Eﬂit&ﬂyﬂheﬁﬁe;ﬁ@al:@dthﬂ& tule, Ble RREMRIHTRROVI @S zka@tpaoﬂnpghhg the

oG RO drnethe aﬂfl%%ffyotg?oeegf e G Pgrotein

wells, plates were bl ocked by incubation with PBSTC

( Eﬁ§§nt1§éﬁ?&l Sk ﬁgen\fmlﬁ\}gngci_rg 514’1;; ?ﬂ)r%ge\(eﬁgéq_ 91&/0@ great}nent
roomtenperature erea S were

i ﬁéuﬁlatr@@ptwymseﬁgﬁb in & S B meea@u gerhghtasspectedpf having or

d hlhﬂﬂérﬁ@ddf@u&%a%asgsuw H?seﬁ‘@ﬁidémd%/aﬂlex%id 1h&@bnk BudRBS Bsthma.
S, useqd,.as. negat) ve contrao a
noted BEHHion Teeherment rupnetiitedidat BENsd eyatoid

canhritd.. Subsequently, wells were washed thrice and
were incubated with HRP-conjugated rat anti-human 1gG
S[b ) 2 (DAKO), diluted 1/2000 in PBSTC for 1 h at
beinwatios fusthes previdrsd method fordrrating 8 ayanmalrsaffering from the
dey@e%eqlamea BnfdnSsioYy Bk&iarsCesphBIIR( frdmSRiHMd At x(hei!lmatmd
for 30 m nutes at roomtenperature (RT) in the
dé?t rifif\psor bance was nmeasured at 405 nmin an ELI SA
pl ate reader Exanpl e 2 Coni ng and sequence anal ysis
arl abI ns_ (
fpfgerﬁélgvy &h ébloﬁs }2 it eor%veae séanugngs%g f%ro%lgttregpgem of
t lvevetd ppinsistentaas thmeaini pabikats mé@smmomn dret i aldecwyel)cﬁmtwlled
V%ﬂhaq}lﬁal&ﬁgéd?ﬂccméﬁmst FI‘?le ?ﬁg BRGYET ol Al Rks and

a standard hesi rocedure. Tot%
Rmolmgntpr @aaveas folf o%ffl aacb@lder MI@F inddsAnaighraconirqlled severe
UpkRGtdn 8stima cRacaitibbdy will Be deliteted f)ﬁ&@mﬁlﬁ sithed EIndomsly once or
derived RNA was used as a tenplate for the 1st strand
cDNA synthesis and ligation of the GeneRacer(tm
Aigo-dT Primer. 2nd-strand cDNA synthesis and further
PCR anplification of VL and VH encodi ng cDNA fragments
were performed with revers |Iight and heavy chain
primers
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conpl enmentary to nucl eoti de sequences of the
kappa-light and g | -heavy chain constant regi on and

wo200spe8id i ¢ GeneRacer (tm) priners, respectivePyI/EF1165/009968

PCR products were cloned using the TOPQ(tm TA cloning
kit fromlInvitrogen(tnm Life Technol ogi es and
pCR4- TOPQ(tm as a cl oning V&ttor. doned PCR product s
wer e identifled by restriction mappi ng of the

atDV\p H&)%}l? ﬁs%nd?)%gllf m%lg EQQﬂab{yO&éHeQ?éH %t@%ce{rk&tlons

expec sl zes of abou
a@dlevgenctmnft@rlnwdangea\lﬂHﬂorVes%e'@mev@ﬁtymaTﬁenmms, nocturnal

SEMIERIRES, Yualty GPREL, E’%g@ﬁmm ﬁsﬂha§st§]1§§ S dRRIbAY-2 agonist
doubl e trand sequencj ng & Gﬁﬁ%@ netics nput er

A Susseropkigragion ‘W%Rf‘é’rﬁ‘guaﬁ Bt o THERAGE RS2t si on

10 2 and Vector-NTl 8 (Inforth I nc) was used for

8 Britghom-BERRqD: HE theo iRt - Ce PRy SR BfRation for
amognﬂmup:y aweinecamsleleatimsi witht inethptrexpteuer @NEE@‘@ARDS (Disease
Vﬁ)ﬁﬁt}r A %t?‘hhetﬁ‘ﬁ?t@b?u)é&%nﬁférfﬂ&ttﬁlgﬁ &f a RAR RS pferate to

or an anti Hulvab The anti
Hijaw]g aptivgrhewmatop %{Wlt@hglmﬂ ﬁ@émﬂﬁ@te@ & subgafageous injection

SeRaf @t(ﬁh})’w@ék% eﬁb/lflﬂd)eldhréfﬂﬂ'@lﬁérh@nmfiﬁdtien@xx@lﬁ(eBS\PeOIEﬂed one or

t th di
ere BRAED R I oW BRARR TG GBS BT BRIy mafad the
t Imhititomnofk ppgeeskibg hof stlmanmrat chstagatinr edulorpafiGits SEQ active

I Qlehlggg‘o%d aﬁBrlaytPrQJent?‘EQ Bsm%tgr&n[ﬁgg’en%nt @W{rﬁiﬁngtoms

of
join segnent

hegesprehay rﬁ%rcrléﬁmae( Oon6Q AP CRA> 1378, MY g 15%; index
I frtaﬁﬁwA%reican e8NSl M RhE@FA B GvwIthA8RatBlobiRc&hi, SEQ

NO 14, or out of SEQID 158, 62 or 66 Genera
|nfornat|on regardi ng the nucleotlde sequences of
hurfathér egiitiodivnen hiefalyineéretiansis theamse whitehantihedieodoording to the
usage.ca !
STRERIGER: B BRGHETR TrR e ol Wt ¥eperferfot pfle Beages
ed., NIH Publication No. 91- 3242 (1991). The

t 'Tﬁ@%feh%h QRakialsoahb thB&isant 'theozl(ﬁ%odml\@hklfﬂpcﬂ)%bb\begf& the
chain_is conp osed of the foll ow ng el enents:

i FrBlfagtuge @ém UARSTHIER! RPN RRY PRBRSThR Pﬁa%arfeutlcal

cy IQE@Q( rDVctd’rlﬂéinﬁilgCNH) aAnBydyt ftﬁt(blﬁhrfg -t thaCinuetition awith a
ne |

]
SP Amacelt ca@)ﬁg fectlvgl Oount g\é bu'tllmer} whﬁavyb&# rI J}ld/or an

sequence i n
Thdjugdns medubfnt the(ﬁm;@th_lammeftﬂnmbpdlabfoe phmglirﬁtce@tlrral wr@@m
arranged with a unique Bsnml restriction site at the 5
end and a splice donor, site and a uni que Not |

- dbe rimeerition Sirther OVRE BhaigRgeutd C@’é‘ﬁ@?ﬁ‘%“% GRRArising such
kaﬁ)ﬂﬁ}cﬁl@nﬁ) GOpPRdrantedtRElly AcceptableU dirigr.t e ohaténdfodZment, the

arrqéatcglﬂtzc%g%in Bg)zl;:ﬂelr Olgeslﬁ?lugﬁddm anﬁﬁaﬁuﬁxgﬁnufgaure or kit.

|nnunoglobulln kappa-polyadenylatlon ("poly A") signa

qﬁg%”&@?dl% ha%c&r[iﬁ'{%‘%g rtlllcp il Qi di b gpé‘f?rgplﬁ é)?(?ﬁ'.ice&)ﬁ Odcombinant

alin 1s conpose
emerendych meqfwés prerrEdelakaowam thesktianlkide agrad ﬁ@@ﬁﬁf@?rotm

f@m&hﬁ] i a%@r@gaémwous c@ﬂ!CMi'ﬂl aﬁs&f,ﬁ@ﬁﬂ"f&blaﬁon of the
ncludln 0 nce i ed

| ﬁm%l BRIYPGRY ﬁé’?gyusé‘ﬁgY @Mn goeq &'Qa?ehl&lf'ﬂia{, Hfgeptable

t parisi. onthepedueanegrdssibn,anicleic athds enkadisgllighttand GdGichains or

Hlflrlél/gr%er\{t%r%haelpelo? al?g quert%ﬁ Ano Ce%ss%rq %&%PL %tﬂar?dard methods.

Expression is performed in appropriate prokaryotic or eukaryotic host cells like
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uni que Bsml restriction site at the 5 and a splice
donor site and a unique Notl restriction site at the

W®@200en0zb879The genomi ¢ human g | - heavy gene CoOnSR@ERIEP2005/009968

region, including the nouse g m enhancer (Neuberger,
MS., EMBOJ. 2 (1983) 1373-1378), - The human g |
-i mmunogl obul i n pol yadenyl ation ("poly A") signal
sequence. Functional elenments of the anti-OxX40L HulMab

?H@r"céllk 9@50 &né'S@ZMHQ HEI@Z@@\&IIS b@SrJ:eﬁsX ’952&%{5 Sk @r&oh cells, and

asm ds: Beside the anti-O
cﬂ)ﬁlaﬁtIB?dYgls FeCOtii%ﬁbmeéhﬁF‘ﬂls é%WF@Safﬂné AT E%gégf’rt ¥S”E)h ese

plasm ds contain - A hygronycin resistance gene An

i gi n.of I ti st ei n- [
RS B S B 500 FRRD G T il g an
whésctibel, fowsamplel incat rovievodrtitles of MakisdasdS.Cn ProteooEspr. Purif.
apd Jb%' ASLATREHENS, Wi gh ;ﬁg{é@gr fﬂ”Phﬁf 'é \(o96) 271-282;
resistance’in col’i . Exanple ns

eXpufowoi of).pl Mehi Biptgchbpolan 6ar{t2®00®Xh®1L1¢1gGquwabRﬁm et al,
aftinefidlo94ndhg %Y 189858 70-BEML Ot ype expression plasmid
was derived fromthe anti-OX40L g | -heavy chain
expression plasm d by replacing the human genonic g

| Thonsatieadies £gl A2 [&l’ﬂﬁ:nghn -wlmlamejlgj abul deld lysate, or in a partially
p0| P{ﬁ‘ gexynsg%tstégtqil(y cl)lrlies Prel : glﬁ)ln(é (?er%%:e%dgﬁageto e11{mnate’
oﬁthao et aatcochpparennts rmstoalmr qoegurrunard&ste HiotisEQell@anNandec acids

ot@i%)s Q?Qtagéard' f@&'ﬁ gésoﬁllxﬁlﬂlcﬁn% alkalme/SDS treatment, column
adeny atl on- sl gna ?(@uence he exp eSS| on

f
ﬁlfrorr@mtp Prutvish o pp el ARG HREC SHBbel Fo e oL, ed.,
EXRFRASP 0| sas M slscie BRoldgE Grachedeblisliibg ond wlley @fdlerscience,
(?\]eerfbgyfg) )Exan'pl e 5 Construction of expression
pPadmi%8E P8 nut ant  (variant) anti-Ox40L I gd and | gG4
based on LC Od Expression plasm ds encodi ng mut ant

amq')reg%r L, eéi cells @Qﬂs&ﬂbeﬁ%zvey% A h&s é‘f@r &t 7 o@&hmﬂo

Ite- enesi s pe expressi o

p(H9m d§91]§1’”n%j14 #@“@PI E%@h&hgb{ Blﬁtefér tBéQfE]gr dét@gol) 261-270.
It AGRAE StpFesioh i &&stﬂb@g 1@)s., DNFoRRr AL 6iSal 2 NRich WERRI Réb. 30

SRSy VLBl S 5s B A i . o

ENAtl, Aetd. 8ti. USSeffu@n8®)s3838-38p it @irtes, Bf etl aipinad. ch{:ﬁtlc alkad. Sci.

I r d P ce

P(bR Eotven o YD o ® M Pl ety o
Ekbﬂ% é7@7PAcmaﬁ§trﬁ6rﬁra@ﬁlemte@f@mﬁmamst%mt ipidRagpked by
RSG}Q enany, BulyRbsis0eken, aener %,’@@echuolbgﬁegl(em) 71-83 and by

if@sg%) cmf r@%@ﬁélepf?ﬂrﬂ%@g @ggﬁgﬁe fﬂ éﬁ\g? ed

W|th 10 % ultra-l1ow I gG FCS (G bco), 2mM @ utam ne

e co}hf)llgé‘)&l\{l/gﬁ/c&n zﬁse}srg tht%lf ?gi]ng? %y%?es( ubé(%)n(p?en qncéude a

( Rwhet)er,Tpahgmaélat roNOREalgentequenreusad ian rlé?0$<at1¢ oblodmg site.

J %ﬁgﬁggtlc( ik 4r k% (tﬁg)tllfz@%bﬂ&efrsr QRthanckrs $hd pdlyadenylation
gl obulin I'i ght and heavy chai ns were expressed

flskgfh"fwo different plasm ds using a nolar ratio of
l'i ght chal n to heavy chain encoding plasmd from1:2

tQ, 2: 1. a g cell. cul.turesupernatant
it st o ko PRl Wit AR BREF AR AN o Bunip
Swyper aadthert sudleic eacst se@Enet Foz&x@tﬁplmtDNApfm § ipcatquence or
| | t J@i‘ﬂ d
cSRsLal, LAFIBLLAN LR PR O LSRRI i g
 BrepvRiciss st Jpapiicipaes iy the mFtsties Hfohe IBRI)(R?ﬁEj e %Promoter or
( %Qﬁ)awcerll%p&%l lipkedI ) ﬁcoam%fafeglﬁ’éﬁcylfa@ﬁfe)iﬁltﬁe @hinscription of the
ant i bodi es TAG34, LCOO LC. OO LC 019,
LC. 029, LC. 033 I nst rument: Biacore 3000, running and
reaction buffer: HBS-P (10 nM HEPES,
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150 mM Nadl, 0.005% Tween 20, ph 7.4), 25C. Injection
of anal yte was perfornmed at 7 concentrations between

w@2008/0m8vand 100 nM for 3 m nutes and washed WAHEPBES/#9968

for 5 mnutes. Regeneration of the surface
(car boxynet hyl at ed dextranee?urface, CM was perforned
by two injections of 10 MM dYycine pH 2.0 for 1 mn
each. The chip, assay format and sequence of
| O e, s
&ggﬁ %t(%’l‘zdnﬁ?(%oﬂ rb?ééhflg gl?é i@ o%glragﬁrslﬂl@@&i tc§ D c&hgg sequ\%lrécfe elf 1t 1s
cmsetmnaflé@law fa¢1htarq¢gar1@laﬁemféermlbt fopers tv linked ygeans that the
bHRA RguReebeid@fhRedarNeohtitRugCinldOmh elcuResT aTs%}%t‘brﬁ[é‘Jder,
nOX40L “coul be measur ed. ta Evafu tion and g}i
CEPBERP DA off 4FIIES JEH HONAYE: RBOMIFVe Bt GRVe to be
dairﬁlg(lﬁug Lirkidg BracempM)sd WeTlgzativhtar achedicht ontriaiop sites. 1f
dw ¥$§?L® ?cgt?erx}r]sgﬁé Ieg)yrrlltﬁ)etlc 1gg)rgumleltort]t %Jt&ré\?)gl?lﬁl{%m %re used in
veqcsrdanceﬁtwmllcwa@nummaﬁlcanal ysis of sensor gr ans and
for calculation of affinity data. Exanple 8 Inhibitory
conpetition assay of anti-hOX40L anti bodi es i nhi bi tA ng
t hbe imanoclengl apfikadion axa ovitahly Ken ifomy ke Relurg medium by
| Esiventidial | infth Hubid0p urlﬁwﬁi@hn@r(ﬂﬁdiurkﬁwth% uf fegample,
M HEP 5%,T

7P 5 CerBpT . WA P B FGNHUORARTD EE TRy sl
congtnhity olnro(rett@ntphyob)b@ntirrdaRNdrteslcb@ng/elmmC)n&ﬂomﬂi/lamnbbdles is
1pegdp)%\? ol\ﬁf‘eﬁeaners (#J%ﬁ s?r% dotert] ona?ﬁl%ted%geesrn?ge ?r%bral%% cells

nj ecC on of ana y e corrpet | tor was
331 PRIYEES aﬁaumﬁgﬁéadwl}hﬁf\ BS- BNAo Pnep iwdated, (fhe dNA may be

RAQERET @it expredsionhcws, fv@ﬁ@l m&h@efrt@fm Yo by cells such as

I nj | ons of n or ;1 m ne

FHER S 20 r Ol smrReRe el Pl B eTibra ngse produce

kimeiunogldatlin postemas ponebtiia thHeesyhelssisi pf ranmbmanhemonoclonal

f Table 3 All antibodies inhibit the
91!1 abo\%égg?{%@fgﬁ_gé o OX40 in solution (solution

affl ni ty) LCOA and LC. 005 show a | ower | C50-val ue

t Réind. %ﬁﬂbe Eéﬁ&ptzela%ts rt memfé%] faattﬁfmzratomLotntlbody are

anti - OX40L ant| hodi es 005

Lexppered ygagod E@B%SPPrBE”E‘)‘Gd“IC GHREE BT anShisty DNA

r Uf] By Agclestitlersgaitiesio $ubh frfoalificatifis: d%nﬂikQ;ehMﬂiEP%weﬂ.&Oonly in

005% e

gra gﬁr g%e%le ande < % c[«L. d%%edgp%\\z’esﬂ%roexééﬁle I}Q gﬁ’:{f'tcéjtﬁ)%s do not

t hker| thet dpvementinogi eesltlbpdy @haltagterlﬁ}cedpplb s tthe Igabgtyee and

@&dﬂ@b@&l%%ﬁ% iy fov@Jt}Q(pwHMofWr@ccﬁﬁlﬁh%%@&&%oﬁoﬁrotem

@aStotZ mn at 220C Injection of analyte +/-

cétﬁjb £y erdpcikige theBUHIRteBs, wash with HBS-P for three

m nut es. Regenerat| on of the surface was perforned by

Ay R e 588G o Rl i S it g A Bt e

K iane@tQX40dansibody alespepde substihded] ggmralb'tw sqrmet tggmprove the

f %ktgg\t&en&aﬂm' & e m&%l nTch gre%t%eﬁaht %%llhﬁﬁ%gﬁbﬁ@sely,
defined as ep A. However

nerst%nfhbondé@orewabm@ad@@ww adwtoeaaraysitsiterility (pargiqularly

aRihieRQHY a SEHYES N dr2drit®BdP frad@ORGucH i dnlIatht §enent X hi n one

epitope group (A or B) show cross inhibitory activity,

while antibodies fromdifferent groups show additive

b Nmtlertg agd gnalesulesLé'hc@)ﬁQ”lg] emincahiid esqodrive rvagiantis bgfdings OX40L

Bi ng%cgféggag%/_\f my t}}J o?ﬁﬁémﬁ%ﬁ ﬁg@o&lﬂme methods

Cimdudea bt TreFa0t heteditentsolaBpm dorme a3000ral sawise g ditdcase of

I @ fufrt iﬁB%oP £c1<@ udkEESyarka ”Mrl\latge aration b
O%%%%&rll\/\géén 2(% 7. Zg%g I njfctl ong%f anal yIt)e was 4

perforrred for three m nut es at 100 nM and 500 nM and

washed with HBS-P for two m nutes. Regeneration of the

surface was perfornmed by two injections of 100 nM HC

for 1 mn each. The chip, assay format and sequence of

i njections and kinetic data
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correspond to the description in the follow ng table
5. Table 5 In this assays CD40L showed sone unspecific

whendozsg7e 0 al |l anti bodies or to the chip surfBCEEPOI/009968

after subtraction of background signals this assay
showed, that there was no unﬁzecn‘l ¢ binding of TNFa
and CD40L (up to 500 nM to e imobilized anti bodies
TACB4 LCOA and LC 005. Exanple 11 Affinity analysis

X
ol a@'ﬂhﬂ?@%{f 1’?‘16&1% %orgsg%e {%gtaegﬁng%?{% n?&el P(tl&ééﬁ%gﬁ%&s, and
msﬁapasutaxmswfmarh@r DOBYsctvEseinOr apRoIFvarjant pgGion of
| R stizQa-0X8L ¥hgoygs performed at eight
concentrations of 0.78'nM- 100 nMfor three m nutes
and washed with HBS-P for five mnutes. Regeneration

oThé havéitiohaako Wa& ey ftor immduhycohjugaien) @nﬁpmsg ohe 1@ibody
ass a or. mat

1\ . fo mn _each. The c ,

s o o) eERG SR n 3o Bl el e o 2
t Hemtebarpotticoagenh tokim fed.| awmiengymathhaly amlwethm ohthacterial,
V\ﬁfngalc ?Lﬁg gﬁ%ﬁ%rlgh{ to'rrﬁ% Hﬁttg@re%ﬁrz{c@oa@u;ﬁ %oto \R/e (le., a

&Ax sho
t Wél@aﬁ@gaﬁ |<Pﬁrvs}gaf<’é o thermtibordy apd extipprdc aﬁnEquSAade using a

assayy fofrbiflgiceiehilo r&émaaiu hﬁ@l@snﬁal fdhngs NDsRdMhaidyl-3-(2-

fﬁére%i’%ﬂwl?'wgérﬁga%s?%@%f AR —

O)Kﬁﬂbeaﬂerss dbuchd as ndmmhjdatadxpllmbhfa‘ eédCL), BactiieBSsters (such as

¢ 81@ g:;c?yl Qul%e{%tln@ﬁﬁhg&s gﬁ%ﬁ \S%lu@aqugl-g’dgir%fskzjz compounds

pr O el n m t enper at ur
plsackas bier(p- srdoheazayhl kexanedigmingh His- %Z%]ﬁmé}ewwe&(such as
Sﬁist(ﬁe d%ﬂﬁﬁhmeﬁgo)?) &?{WIIW?%Q)C’ di Be h%@s (&Rhlas tolyene 2,6-
ure S afants or urirtied an
oty i aolP TS S GEEEP R BB 15 1 pfigp 2.4
Weingtrobeaudrad) d%rfeﬂd‘mﬂ.le,fwﬂd’m ahmuaomxirecqndregirepaged as described in
SUE t(:t‘aguﬁ%t l Y aP a§c1e%célvezr3§ ¥Y@§?)e%%¥"'1?§ S(bda';lgory\B 14- l?beled 1-

duent’l gaté o I’'bo
hwnﬁnocwg@ta zﬂ@q@%owl)envvarsarmnlem@@pcmc 50 rﬁM)ﬁ‘IDTPﬁ\) is

'%,%an AdAethelin n%f&gem*ok Son Bgﬁa)%so%a%nuawwt%dthé ghtlﬂody

hour_ at roomte ature |na ly, plates were washed
t W UStIO%B and devel oped with ready-to-use ABTS(r)
sol ution (Roche) at roomterrperature (RT) in the dark.

b b f
A R e

( Fntgpody@ OnECHY varadtyelsn apeoteipnedone poliymetsheg.r odpehyddneglycol,

I t f aten
ar‘% Iyg%g?es e ilérr}ﬁi |O?|ér%§0§#l%rﬁ§ SlﬁythE %arﬂﬁ& %& fo?t'E ﬂh[d?rgn tent
ORe14-GR.B5at-630-¢1%at €41 {‘%5‘64@7%{1%&79 bllr?zéP_‘I ‘SA 9p?3a?t e,

M crocoat, Germany) were coated with 0.5 ng/m
bi otinyl ated OX40L dissolved in IB for 1 hour at room
t GanirpﬁraabﬂfeEaspEttethetulmenpbmpesndm iselavaisBreellstfnirg e tragbgegic non-

S buf
PE} dant?l% { g( a trél{%%l\é) rl\é\?eg’% cm X%Qess %ﬁ‘ng%ﬁ% V‘%g? 8X4OL
t @ntﬂmil%eﬂelgs thqn paeent ahtilfidiest }Pr@dscedl by erqsﬂé rlinepselegtsf dfpem the
\T\g?‘d PR, RS ngf C1lfbei)2f61§’\ t&ll@%@@uélﬂ% Sé?ﬁ%o&@k |ac@(5lldo)%| B the

s added, % ﬁ E sol |on human
c JHjenyt-ekrelrs Yd d @fé tlRotRe? é‘s“@‘?é’ﬂ“c non-
Dhjimah aauﬁﬂn@:g ni traidgonic @foule, 2vhig tds b‘AﬁSlrﬂlﬁdﬁﬂed Rithtagmrified

Vs\ﬁggeclag-%umpﬁ% ?orﬁrr 9 %%4%%&1% frﬁe r tc%%ﬁ%Fe%&ﬁ%%%éOL Preferably,
Shiee prbigroid genim=afORN{RIcve) aesandidnic edotss, 36s mJ/gehome
' Qorln?nﬂﬂg aﬁi&jtﬁgn th@a\;yhﬁqa\ﬂ‘?ltrlaﬁ?’geﬁé @Bgsa &n Il ﬁyp@aﬁﬁ%amgene

roomterrpera u Fi nal es were
mgﬁ@wa Wl @’éa ReTHRR YfEmsibedy ef &ﬁe«athm &éaw latesl Brgglls are
ABTS" solution (Roche) at roomtenperature (RT) in the
dar k. Absor bance was neasured at 405 nmafter 10 to 20
mnutes (Fig. Ib). 1C50 values were obtained in the

range between 1 nMand 4 nM Exanple 14 FACS-assay for
det ect| on of Hul\/abs | nh| b| ti ng | nter act i on of human

P~ A B o L7 7~ -
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Pur pose: Assay for determ nation of the HuMab hOX40L's
property to block interaction of D g-label ed hOX40: hFc

wo 2®b0ze8py ot ei n Wit h hOX40L expressing cel |l | iPE&I/EP2005/009968

K562_hOX40L. Procedure: The assay is performed with

D g | abel ed hOX40: hFc as "asspy reagent"” and the HuMab
hOX40L as "conpetitor”. Ass'ai?'r eagent: stock 0.5 ng/m
- 1:10 diluted in PBS), 100 ml anti digoxigenin-

e M Y
caiti d(egm«mrdlnglv e QresaRt i@ voRtisedsq Aroyides appbrigama capable
r@ﬁP&ﬂ%@ﬁgq‘ldxﬁ‘ad b IBB: anlibbaiet %cJo@Jilh?%Gth@){n\tehﬁon In one

addi ti.on etitor |n PBS_( et.i / r eagent
r #nhedigienprth s%yéqma ipclydeg. alB/C ff: Bigingd om angggnic non-
Thasah fanfrﬁiill @\g/eda fynsgénit I’iﬂ(blbathaoi’mgta genoiie 38mplising RThuman

d da eage

s 2D ises “50e bR e b e i e RO ol g gortion
vief @ amibodylofihe fnv2ntivn, BB aman patnloettab@dlgyll

centrifugation. The secondary antibody for staining

(anti di gOXI geni n- fluorescein, Fab-Fragnments iRoche

1o a7eeriiyulpmembedisnhride | trnssNie dopduNEe Mpimal 4La; tansgenic
t %u@@ﬁiﬁnm 1§ Gerfohd @Wsﬁ]gﬁﬁﬁg?ldn \Mei\llz' chail trﬁﬁé—:erﬁﬂﬂld a human

ter .that, .t

trif
Bl Shea o s§%g65%°¢fa?ga RSP SR SO (iRl The
vvaﬁns;gemfcommeﬂuman anbfAdSedBc he i(Rwnia)d. withaamplueifigd or enriched

F I r. gdet 0

M TR BT R PO e, -
( ,tr,aNngEL mRsskymyn pimal. g dhe rpesgenie ymaetse IFIéEI%? ¢fi producing
eXBLPeSbMEnUH MO SHARI ki SOK40Er € grown in
M ni‘'mal Essential Medium (MEM, |x Na-pyruvate, |x Non
Essential Am noacids (G bco), 10% FCS and in the case
ofTht hamaaandiichmal artiblolies 2cdOdingyd tHeGhlditioKs62 bapdoduced by
. ?rg{zrﬁl%lzp rg%e: Iong egi%'lq Lrll ﬁgﬂ}%ngaé?wa f%O aS(F?n%% fgdnse,almaqrmg a
agdeune sen@riving or himha l@mocb@nltsammr@ gyubddtiraan dight chain
C%Ial'l ﬁﬁ@@ﬁ&ﬂlr%fall@fla%rﬁ&ll bfdn Hffboal, of fheelnge@rti%l WitRhugified

i'ncubat'ed over . ni ght -incuy r
Kssznwf hegrprresatic R rigep Ercal srozesing R s con
Ced.f -sblenieh kellspbfthie QRiral até thenFbkaindd and' fuxedwidh niy@loma cells

f in-fix 62, cell 5,.e f essin OX40L n
%S‘immor?ﬁa@&dw e B R D e e TR g dics

ngaanmmomca |'s were preincubated wit h ant i body

agai nst OX40L for 30 mn at RT. The stinulation tine

wth the K562 OX40L cells was bet ween g nd ;%LdBO mn,

Pl STHerEsd FraPRJisnt NBm2R anengsierkintibggies EF% against OX40L

a"é@l@ e %‘ge&waphslﬁg SranBgehnlcU Gii¢cOBarihd p?he dﬂEhKIHunflzan ffhmune
Active rom

(el (e S pPUR AR dBr R RppTss Corerred & erlin as
i ﬁEIuMMI"l mns) cowtsinus ddntan giehenoglomiliOXdgoesingmikci Hgt encodes

J?mraggéﬁ ljiLﬁnérpmJI\}lE ngt@&étgéag(%é%mmgm cm‘a@%’gw&p ARBy) and

perforned at wave nm absorption In
Tec HishtvpimiRelgaestant Fregio) genegs dogethere yvitho farggted ireutations that

antdcaesdt s e\i\ﬁb Rl AhREH chiintibe (L&ﬂﬁr@g betaaeNAufe 398d1994)

5 nM T- cel.l

p@Bﬁ@pmcmﬁwﬁ R Fffe P B ETB SR, el LM or K.

( BB&)m arespoaed to/&hmdnwaﬁdm ahs tiltr eatdedriunwanikeny nadilght chain
th T P .

g éragtsgee ge eeagonll%{%) %&gg@g%%ﬁﬁ' %‘%9@4 Hltultzmolﬁ tg) l%@gatf%ﬂgh affinity

S Over express

Urhdelantlg@ ragalongbamdibediss Sl.onketg Nateé@il Tt@éuﬂes%ﬁ REARAB 2 859;
24e\l'15w&‘1tm:ﬂ>§b tgoﬁuq{aanlﬂao& of @ efidleRtol PRarktacHBEP ¥12d 9b4) 49-
t he supernatant using an ELI SA assay. To determ ne the

bl ocki ng effect of a Mab, the K562_OX40L cells are
pre-incubated for 1 hour with appropriate dilutions of
the anti body before co-culture with PBL. Procedure:
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Hurman peri pheral bl ood nononucl ear cells (PBL) are
separated from hepari ni zed whol e bl ood by density

w@e@diozasty centrifugati on i n Hi stopaque(r)-1077P¢BERRUEI/009968

After washing with Hanks, cells are counted using
Turk's solution, and the cel),6 are resuspended at a

concentration of 106/m in 1640 (G bco),
suppl enmented with penicillin, streptonycin-and
1 ?2 .
i%géarrg(g b‘ﬁl%) Illgg’zég 8: q)ltglrrﬁnlge réi'lﬁﬁt%l @6@199?}1&) @B and

nbldrdmg,sbp@nérﬂgmbé&)é& e N badad. K2 76bl1995) 536-546). The
tp@pg»lfaﬁsﬁ %QHWMAb %thasrcﬁbmm@meg bl RRICRRI®cids Res. 20

R T I T

o4il., BXdd) D}, Aml 8iil US£A0\19983) B -32ApCheidlIKm atal. INGx Gebet. 4

| Pl di t |
CFUbEL PR SR Sarby gt .
Ab‘pmppl ase (tﬁ% f29b3°f§9%)ﬁ Lohleergaly. &f el.ddefate 368 §1884) 856-859;
C?J)lllb%r;'; . aH\AHJlBHZ)ﬁ oqux?glrmer{t‘.!l\leﬂ’ﬂaerMOgynﬁ@t@‘)@g 4501011 Taylor,

37C." Each is tested I cate

i P, P anglabtIo4t S-S0 Livabas N owchiriar D Ingesn. Rev.
chinfuwel. 25 .(199% 6bigsalHakdihj,0F. 0dndPBbnHedg, K6 Anf ENI Acads Sci. 764

(1Ral 55%% T fdsﬁ&fivétn%p 5 yEiar. USPolbipEyt, te

wedrtents o€ alipf whietl aroh@@By mcowparkteRPr¢fARUFOS. th@lracnesity See
aﬁﬁtl&f:pc w*gapag\?@ﬁw&?@sw 8 5!7%54%225h %2‘3' 1f26 @%35 Bg4! h§t78’9” 650;

ter centri ualon

soférmiaftsl8te 2¥14Hét é& HAEPs | 5L5425 &Oésﬁéaoé%ﬁ él\_’psﬂ8/24834
(BR) SrpsBhe80 96422 GWONDRBEAK] Ind Wer 9p@i3oms.t o t he

manuf acturer' specifications (Fig.4). To calculate the

| C50 (Mab concentration that bl ocks 50% of IL-2

r EbepsaateyfulXh0mastmhombddrat aiigdiesttheOX4k gHddAd rhice 2an be

d, |
B GENAD B S L B SO R octor e
pexfesisg QY4B seqordanse adth/ihe Bencsd matherb ps-deseribed lzﬂtg]ber&
5N étQ’iO NEAB 468 le%lé}mlshv%lcn Yy M- CetCAS NatOBidMchnol. 14

TS s S b G S U S0 e

| ﬂbb]h)ltlﬁé)ﬁyst elﬁfrﬁmﬁzaﬁf)n aRdri dxathipks aqrurified i preariahecdopeparation of
t

TSR AL P o0 SO PEL PRl o o

hepér PB mbemeg@@p imympnizete Hyladgusice intrapssitonsaliye This can be

ft62BIntdioliatefle BBMuntBlion WaddiHeOkolhtodl XS AYrotdiM with cells
some cases_al so cryopreserve PBI\/C were used. The

MEHRTEIH 0 O M s el dy TR RPN iR nioaPRYTREGTC 1 HOSRRAaFFsSPONSES.

meluen Bivg € kxgpBrieiDted rvat}AI\dhbﬁdﬁ)a,nngermvlha whawhnehaanthe HuMAb

Pgrr?ingsﬁteflﬁ rﬂ&éﬁegpéxfcl gestj %vrgne/% }l’lrlltl ;i of anetdl 1ﬁgsgerﬁone&%p| p.) with

DE)ltlgdnyolpmdmldaleeFreeodnsilthlmne,d f¢1}0\@dnig)y ey ofth@niweek ip.
fa g

S PEATSE gyl 7 o, 088 PN S ol

oVerdgtd)yvaniod hﬁé‘PF““PFéESPBB%etf@ﬁwbﬁlfﬁ?‘é?redl'ﬁ‘éerﬁbif"‘&é‘i/‘)f the

t @hafslaaxe| Got()a-o-[)wﬁl"@’lhfrﬁ)d’lsaaﬁﬂésl b’é@)g Nbﬂ&médjﬁﬁdetfdbrblm bleeds.
mﬁ'ﬁe{%}a&%a%mb? %:ree\%$ E Jn:}jS%t m?(]:ce with suffs c@% titers OP- ati- OX40L

( teaxianimpinol dgiobubit icambe tisedubatmmmnjtalintign obnoraéspenidinig B cells.
t I r rj 4 I

%%é caxpyg% ona(:l H%&aﬁ'gé%lggg%vﬁg rz]&]ﬂgenog tb 4 ﬁﬁr bg@re Wrﬁic% and
TA@IO\‘@JL o\ﬁv@lye {pieen wad dymph miedesa Sevgrel (mpicer a’lﬂl ko ﬁawrzatiu femeach
10 ng/ M ). As nonstinul atory background control mnedi um

al one was used. All assays were set up in triplicates.
After six days of further incubation (37C, 5%CO2, 95%
hum dity) 3Hthym dine was added in a final

concentration of | mCurie/m and after an additi onal

i ncubation period of 16 h the plates were harvested

and |ncor porat ed 3H—thym d| ne was det er mi ned |n a

1 . o AN o~ . Y
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K562- hOX40L cells, stably expressing hOX40L, was al so
assessed. As negative control a HuMab anti body

walooenred agai nst Keyhol e Li npet Henocyani n ( ab@iyBP2005/009968

KLH) was used. Antibody RML34L, rat anti-nOX40L

(eBi osci ence, San Di ego, CA) s included as positive

control for nmOX40L expressi on " Anti body TAG 34, nouse

anti-hOX40L (MBL, Nagoya, Japan) was included as

p?;ﬁlg%hvﬁoxc%trﬁ}ﬂé 4 }taln PR EHRRETS bR of ﬁ{e H@B?Catn'doHCOIZ
ound hyman antibodies, a fluorescein (F

cHFIRYAPdS gsHNAEH; - hunan | gG anti body vvas used For

t he det ectl on of bound RML34L a biotinyl ated rabbit

o Lbty HE7o s, Rt ot Ridine it S5 Ros e it litnu(kapre
phyreodny tibscribed RE)CHeDAKO)t ako EMIBO detlzofioss) BRuA), a CMD
T@ﬁ\’ %‘%ibaphégfi? %Phé‘%%ghgéj 18%@? g'glém%%écgg Ucfé?cirlb‘lg iff %&Rgf%h of

wﬁ\f@rﬁlﬁi%ﬂﬁhmé@aﬁ bomag/kapp¢ Bigak chain trh@sgmﬂv&@sdescnbed in
t eShRfld,VONE, @fealermtn%tétfhhag 1aqr19¢d)rm@r85rwgerrﬂ8§ IHb7 human

CPiokil e e b pared FLUSPEEM SRR AMERE) ol g oo

the invention was able to bind to hOX4OL as i ndi cated

A SRS B1E A5 T Bl B L G
shown (by dByesikeq NFI@henaIIueﬁé abf EMBQ1). 43d(199%)7 821- 830), a CMD

r val ) Adh NSatnPl f
 BSRARLAR Mo OO ORIP 5 oG st ding i 1 o

hOQ0N/ Hé2th i Kdeagd hBgran nkapes dishy) émofraesgineﬂas gs‘crlbed in
Ngishvil@ o.M, B«nﬂx Mdv.FBlbtetahclewf(lgbm 8851851))utm<m@tH¢:@12 human

or W cel a f
rrgeaﬁ Cgﬁlél ga%sgen ia dZeg«irp)\?ém %Aglpge:(rg Oé 6{/%%12%?.T8€ mouse
n&gathogges ont beoisolatepihald fKLeH wiithel a matush mmdlomma etiylineaising. PEG
( E&i&dl)}l sta]%ﬁﬁfﬁrgf&of?)% g&@ﬁ% 'h?grql?(ﬁﬁasaff“ﬁg f%hﬂlgl thgbltlg@nas are
invention s | eas ower nouse

orrpLscrespgshioe therrsofughon abrnbgen-speafip P@tlh@il@o?@r@@apleomgle
OXADiusb&Jth ot @pléﬁt: bM@ﬂﬁn}Bmﬁo&‘@H@i\/@mﬁ}h ﬁ)@&e maoGl fmaigized
C3c Bi n get er ftSE Y. 0 th 1
S AP tees SR OCGIE & ShaUE dorr s PR Aye dpeploms
CBelhc(t\T(ZéJ; Ctub, 1581 vEith SeHELL Eellasre pbatdea a\pptdxns&ne]yailx 10° in
d I
Clghyfgcgtﬁorﬂqﬁlﬁﬁogﬁyr }9% ?%g%g bz%@ghtbgwt 4 e ﬁﬁ%ﬂ%gﬁﬁ rlrl]){ Selective
Emgdand) , that bi nds Clg very vveakl y, was used. Human
lgd@ (The Binding Site) and al pha- KLH (lgd) were

Tk B8, EOSlA v om0, YOSt L AR £
higrenarplo e dnslerdier) Cagce exsemsive dybfiddiBa ghewtht beurs, medium is
dgggg}eflol?jugﬁy %ﬁeﬁg@ ey Cﬂig %{e Fb&}fﬁ%l‘eﬁﬁg%g@ﬂo%és%je replated,
amrreenedb@ﬂatn | g@ agntatulbcp@yltlvc dnj Ugataad gkt anthEX<EE ampspclonal

p%ﬁ%(ﬁ&SQaﬂ HRPub ¥ aWESr YWRE. byF q’ﬁmhhg HRERAL ITAR stable
tivate ner at ed wg actl i onh . of

m§ TR ere ‘%ﬁ‘?rﬁhlt‘(’fg '%N'ttﬁ(’ot@difo }%@)“ ’d‘oﬁ‘ﬁﬁ%g‘ﬁ?%ﬁmed‘“m
wifétharaceblitionant i - nouse 1 gG anti body, conjugated wth
HRP (Jackson | mmunoResearch Laboratories, Wst G ove,

PA) were used-. To assess differences in coati ng

eflhe essen treepringpallyasdcanpésbd df mume@ﬁwaswn sd("MgGHLESA”)
g@(?ﬂow%ﬂtﬂy -NPEA: EOSAARLI E?:gﬁén ues %’r fod dWeFranREn of antigen

cu at i on concer nin max! num bi ndi n?
ndingyigy srihey pamfiad @4 erqtmeX%teéar%%ceﬂs The nex step

d%bl@ﬂpﬁhe@eﬂn&&hﬁg a88@yk Wheleahe IcB881peEE6 P B (5 GARIAIUOL antibody
doseresponse with variable slope) using Gaphpad Prism
software. Results: LCOO according to the invention

was able to bind Clg efficiently as indicated by an

EC50 val ue of 2.190.42 ng/m and a Bmax (0OD405) val ue

of 3.089. Furthernore, both positive control hunman

IgGI and antl KLH coul d bind Clq effi CI ently ‘as

T | L -~ o Y A A — ~ e~
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respectively, and Bmax (OD405) val ues of 2.685 and
3.306 respectively. As expected,the negative control

waeoven2age did not bind Clg, as shown by an QEOBPIBNEM09968

val ue of 0.353. Moreover, LC. 001lg&x according to the
invention had |ost the capacity to bind Clg, as shown
by an OD405 Bnmax value of 0.357. In line with the Clg
b| nd| ng capacities, C3c deposition by LCOO occurred

1ts hhgp?ﬁ( Q&Q)%S@atrfr@}' % mscq nﬂﬁmedr@ﬂmfor éﬂhteppﬁﬂﬁed

ue 0 a Bmax .
©X20161>4 OK4Q1; gerratsed onpestlip degﬁefmv’é cBht F%PE“H%HLISA or

| pAts ard @e&t bte bbhuggsdsdl fdapasial as%pwséréltﬁe Blﬁtlhﬁg ca@fability of

[22‘%%%)%9 nﬂy }hog? e¥p @%ﬁ?ﬁ@%l t’%iﬂﬁ‘%ﬁﬂﬁ?( IT? C%j&?f%m?f]al Ues NFKB-

OictiZathdiB (-afINFRB@33AyT)eThe mxtvsedwcom}snsex pectiedhl asdaps where the

n L O \ : fe
ﬁlgéﬁlh% ca 00”1&%4%(5 %ﬁl {/)agtlgil' ﬂbg@}oé‘;g‘?&%h%o’l\%{ﬂ a@fvation is

Ld}:te)@mng@M edlostivition aswytand “TAvaseryi bn had | ost the

capacity to deposit C3c, as shovvn by an OD405 Bnax

val ue of 0.090. (Fig.8 and 11)5 (? 20, Potenti al of

OFerabseItH sequsngss r?cﬂe fesPRRYL eﬁ?é&PB edyrantigen JRtFraqtigns, it is

| péssibhd U6 € elpaeysi mdmbdame nzdﬂibbdﬁzel ddab@lingC ytb Othex umehyion by

E:er}sgrllcu';g; %Pé)?‘%b?l n vec%ﬁseﬁ% d% tgf %t[?] %ﬁ%n oy egeosrg o Q5 the
thwemmnxennuooffnamw@krﬁdqmetmca&:@m a Hiffteng }merlalnsar(txﬂ@dy Veed, e.g.

bme'chfm,@dL digf uf | QR L 853 Z%sz%zﬂ%% P, Bet aletNQJure 321
I nmunol 136 (1986) 348-35 é transfecte

V\l]t9ﬁ6h%ﬁz5Fé@<ﬂ?pue% qtals B’@@F@NP% AE- Y614 %@9@8 1@029-
WEH(B3). Whﬂﬁﬁ’e%rk h;e@tfkht@' cadli Beubteainad tfida® @)ﬂbﬁ@ MNA databases

C nt tive contro
%‘i‘g 'éll-l‘hcgi P P‘E umaa ant Y g%'/ﬁasfq‘éf&é%s igfgetﬁeﬂﬁhn"fg o=
awdl kilfftmrfrdrg&ﬁat(ufdwentﬁbcrdﬁ gﬁgleaeq@e)n,cest hetaugtodsy natl I’mtnldclude

F I

ey e S R ool
hf;ﬁilamang@pr( ﬁ?émBPﬁﬁﬁfFngeSP?f?-SFSfV alp gifder figmh Hientgquences of a
BRiRd ity LeshBsy WpeRoHEW R RN B YndiidRianally st sditie Wriable
an antibody directed against human | gG conjugated wth
phgtderythrin (PE). Cal cul ati ons concerni ng EC50

val ues or maxi num bi ndi ng at 10 mg/ ml (Bmax) of the

W%pnvteﬁﬁ(t_)x? ﬁll‘“’%‘;‘ %?rqﬁ gé’s rﬁl{]&% rllgtlg?(gj é«{e&%rm%to the invention

Fessi on cur le's
Ci(HpH}?adlaBﬁ©%Srn0§dPK% an \L@@Oﬂ?r@ﬁa@ ]élbblé atnonnmﬂw{qglcal assay

FaaBImBidd HedMhdiNg Bmmbﬁ tigher I3]§1uBFé|'btrrn‘i’émlhgﬁ'lbound) of a

antl ody as di cat ed C50.val ue of 0.110.03
SR aeﬁgsedm\ﬂw)d%ﬁoligewe@m 54, but not to
chRIIa and chRI b as shown by Bmax (M) val ues of

2 res ect ve 0] I
?’?l%rlwen?r anpekg qhe "5 FC ntllb rr(pe’a‘%\%e1 e%)é \@%O§ﬁ§n’ Gl
c phpanagbiitecal ocompositont r@lntalgl@ ant i ody comibitatipn BESHuman
Vﬂldﬁ%cl%%aloa&%d% BE/tHé a Cc%nablﬁﬂ'ﬁgg %(Mt: ibh tY@lleHP &f the present
6030. 07. No bj ndi ng aand
FEYRMiPN: iREMBla, (peeh fIBw&iz a(R,]Pﬂf)na\?%Htlfé]éY aqceatf lgcraggigy- More
19pe%ﬁ]calﬂﬁ3ﬂ@66mp@1t)@n 1sv&1p}saeaﬁcm1aalr<ﬁl a ag@osaatbm@dmlon and
€ ]2 q? f&) n'%a r& C u% COueSSI O ISES al’ltlbOd as
ATiogots usletl, SR pRr g te) ToRRs s s00RA Popntbody
bidafitiedg aboveFag®l ati deasthemef pha;nfa@cutigémOldc@ﬂabl@lqghnplent The

LSBT 6 1G5 A6, kSR G O Chpasion

FéglRlerqbée‘é»fﬁYNKg‘?:el s To deternmine the ability of the
anti bodies of the invention to bind to FcgRIIla (CD16)
on Natural Killer (NK) cells, Peripheral Bl ood
Mononucl ear Cells (PBMCs) were isolated and incubated
with 20 ng/ M of HuMab anti body and control antibodies
in the presence or absence of 20 ng/m of a bl ocking
nouse antibody to FcgRIIla (anti-CD16, clone 3G, RDI,
Fi anders I\U) to ver| fy b| nd| ng VI a chRI I'la. As

. o o — ~
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surface marker) anti body (BD Bi osci ences Pharm ngen,
San Diego, CA) in conbination with a FITC | abel ed goat

wa-t@mbp2B7ant i - human 1gG (Fc) anti body (Protos PCT/EP2005/009968

i mmunor esearch, Burlingame, CA). Maxi num binding at 20
ng/ M (Brmax) of the HuMab te 3'=,7ted was determ ned. LCOO
was able to bind to FcgRIlla‘efficiently (conparable
to the control 1gd@ antibody) as indicated by a Bmax

3 | gneéi;/h%ﬁé{r? Rﬁv?rgéa;cgézallﬁg% %ﬂaglg chfrle? Bl % 519/ ﬁﬁ}élps%%nts,

1lspg31(>Bnmd1@MJ:p9t1W @atibgfcternh 2@11 g@mﬁgggzgdage@ts, isotonic and
b%%ﬂftfb‘ﬁnqa%flﬂ ng@lgts,Ofané-‘ltﬁe 3 tHaEAk ﬁl@@lﬂbg‘gaﬂ y "@mpatible.

b| nd @1@ a and, behaved conparable to t nt r ol
v BB SHUSARIREQT ANFTYFNQLY JRITHP USRS BIbcutaneous,

V]Szﬁr@hﬁefdngsplﬁalaOIBBPMeﬂﬁal LMnlsh@GAﬂ( (‘Mgl bly inj?ecabmlﬁrbﬁiﬂlsyon)
1 ti
AR e PRt FrrEe e uft Yo Rep i uhr R et
( Bmrate, (fekphaval arehisfidingy . Péferabity gsdtbl)lc,FpafrfmablyzQontalmng in
m}@%n T 4, t

E%écﬁﬁr{)a? Sdfnhurra Iikcrr%%}f) gf}d el nleatr%g’é(?hebs:ug\tg s lP‘haHWéchal
P@@ﬁ@t@blm JATEERI TR ealﬁOapucéle Ry glesgeibed destmwpq b Phgppacsytical
h§Xdies, (1 KO kdifion, Bsol, £tEdal1980). mrunol . Lett. 84 (2002)

1-7). Human unbilical vein endothelial cells ( HUVEC)
natural ly express hOX40L and therefore could be used

a¥hé ennimdyedomedntmebh inpeédrably fom 0fl rhgyind ta$SSayg/wdsPreterably

gﬁ% d u% gﬁft ftlget ?u@fgrea é‘i%ho Oqéﬁgg%&eh'os E?fg@ lat a buffer
tﬁmdtr@tmﬁ ekgandele 2PnEdcPvefamed salsy ake MW@sdfl@rrld%and/or

d?(%/cﬁuﬂnzphm Brté hrﬁﬁi@sraﬁ fSIrﬁM Yo 200N S referroBlsBgddb afeBfcrose
I N

e b RS S TR TN el e 2t

of)rcqmdnb <gbjzyol( H&ﬁhaq)o(yameylbmyyagmmmr e yikekre tHei rapt of 1% to

t
gggv\% duI £ bu’ﬁ%ta?t 1?(? ré‘f%y Eély%oﬁg% gog&l%orbaée %0 or 80)
orn@/gr hpolézeeanﬁ nimghef ratnge HUPE01%e| tos 0\/51% h(WAG- A4 pseferred
n‘gfgmacgﬁﬁl' é&rﬁb&ﬁtﬂgl YWridln$ SRR rfYorﬁrUI BN 8080 Rshml and
|

ne | | abel th ex =<mP) or agai nst

AT @ S Yiathorphas b I AP aaRE-| 2 idhe) each- 10

mg/ m . FACS- neasurenent was done in FACS-scan (Becton
Bgf%;ﬁ%ﬁi‘;’s”%oﬁfﬁ <@E§nyol§v%§§ rﬁ‘cc%n'ﬂ‘é ealﬁshrglgteﬁe%{?)') ety of
newshadsknowntin the arTtod patiens i hft h@ld thetdpt o mwilbpe mmn@iiated
d%??hé'@('ﬂleﬁ ﬁ%ah ihR n%g%(ﬁfe'o@ gdl?lﬁm%% \ﬁm%ﬁs&pgﬁdmg

neither after 2,5 nor after

(@Bﬁ*bé“reélqshf‘?de”—‘ﬁ“?ﬁ/tth line 5 and 6) However add|t| on

of TAG 34 shows a strong (about 3-fold)

d - nodul. at.i on _of hQ on

ARl AR P BanB et e R ooy Dlutons
amwd stk )e. podntersifodihe sxtagporahicogs prope_trhteon ofvsterile opectablesolutions
C yc 0

PP TR, Pl B MHET R A LR RSN Siive
Weabstansesgh bpowim il YigpE. of TACB4 LCOOl and LCO05 40 and
100 ng hOx40L-Hi s (R&D Systens, with a theoretical

4 kDa nd .t he. we t ma
VGE PR BT R PO 0B0 ng 0 aBtISRY gty as used
1(&@re1r1261e312520mbﬂh;) cyﬂeradrrmletpaircmd éther than enteral and topical

gel 1ms eeL! %phg{ ﬁ? 'bﬁq”g .,Jll%r e%&{ Q% %ﬁl? H1)1ta§01$ mravenous,

Bunﬁtmnus(cnba)r lmramtem&lPagEﬂth?@dhuonﬁgcaAgdm l(lqremvltalanatracardxac,
HZRdelRaM  Whtd ?e%tneil()gettr;t}i%[raé{b% deRat i fRoh9r  Iebcuticular,
mn. at 700C After that the sanpl eés were | oaded 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 Sem -Dry-Bl ot onto a PVDF Menbr ane
(MIlipore; activation of the nenbrane by 5 mn.

|ncubat| on in rret hanol and 10 mn |ncubat| on in Ix

Y 1T r r T o~ —— e ~ rrcc
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Ant i oxi dance, 10% nethanol) for 1 h / 50 mAin a sem
dry chanber. The nenbrane was bl ocked in Ix PBS / 5%

WOoredok/0298@ 5% Tween under shaking for | h at RT.PAhEP2005/009968

primary anti body (pAB) was diluted in Ix PBS/ 1% mlk
/ 0.5 % Tween, added and inc%gat ed overni ght at
4CLCOOL @ 1.9 mM (1.6 ng) ina total volune of 4 ni

LC.005 : |.1 m (1.6 ng) / 4m TAG34: 1.6 ml (1.6 nu)
/ 0
mégé/t gmég m%ﬁﬂ%é\@%g\g%ﬁgggy ?igtr{]t;s?) nak epMiﬁ‘ra; Mnd mtrasternal

dlnllqgtl@élalpdwmlf%lqﬂBS / 1%milk / 0.5 %Tvveen added and
i ncubated for 1.5 h at RT. For Lc:oo and LC. 005

poI ycl pnal dy agaj nst_  hunman Pi er ce n a..
RSBt o s tie inregiendsng the  far Lﬁ%ﬂ%ﬁ&ns of
athlel frestyit dgainfish mwY de \lagledfsbm tohebtainian Langhint \Wfsthe raztive

Bl e tdhﬁr%]lg w}inﬁl% aneec&)/gg t\(/)va & 1ee egge e31ye§o%r%ﬁ%ﬁt1€§§s$o§%8@r a

/paﬁnsul% fateah . copmosidioncand orode lod adumistratigm, widonbbeing toxic
BloOtthé tﬂéh{ @B@Cﬁﬁ%teﬁc Qigga%le NRvATBROMT BGdpUh&T uSon a variety of

|nstru I on. was use esultsfromthf vvestern
bPl rmﬂé?lﬁn%tﬁcf?\ﬁoisﬂn‘#}l g hejactivitspfihe partigyleg compggitigry of the
Tﬁ&@@ﬁ)ﬁhv@ﬂioﬁlaélﬁblo?@dla&ﬂEl&de@MQh-lt vdreiarie ﬂh@re@ﬂ&}@%ute of

reTBPERUER Akeisne pf aSBRTT SR oRSR o Sty of thpgaricutar
Cammpoundteing 9gl8yed] Bik- chfsﬁldﬁ«vfbhe tredtment, ottler druks, d@xgpounds

| mda%ﬁ% TN B 0P e vy
Jthe, agsr sex, ORERGs Sncitiady gempral et bhioB Medisbhntgy of the
Asdnk @eﬁl tReafed, aBll 1&e. factBH4r well) kh Vo M9 lthe a%d(capgfza A typical

2880 Ar no
R 3B 8B e bl 03, glke :apont eflpighf or more,
Pdetendmigoni the Motcecnleatiomidabogy, G eene Publi shing and
Wl ey Interscience, New York (1987) Barnes, L.M, et
al ., Biotech. Bioen 73 (2001) 261-270 Barnes,
efThafollowaya @@mplﬁqme%gws@ s¢@E0D) listing and S Bat MHe pPO\Rdecf to aid

ethetlnders&Math of thd (S)Qél‘;@%v@rﬁ%% ﬂQQlueBicééébf whicdh i 1s s&tforth in
al Bl o d 1 003

741- 37 Boe
Jthe| PRRsAREsd igg %g@t%% 8 o ﬁwonfwcanj} Qade in the
Y@ euced uredigeo forth?w(t]i&&Slkpﬁﬁﬂg(ﬁoBf tlhﬁl'spmls ef thRinvearidn.Cebr a,
J.J., M. Inmunol. 16 (1979) 907-917 Burgess, J.K. ,
et al., J. Allergy din. I'munol. 113 (2004) 683-689
Brietidesciiption oftheddrawingat ure 288 (1980) 338- 344
Burton, D.R, Mol. |munol. 22 (1985) 161-206 Capel,
PJ., et al. nmun hods 4 (1994) 25-34 Carte
CFial®, pr oc, NG| Pas FLsh TuchhGo Y 1808 - 436805 010,
Chen, J., et BC.019,ENMRR9JLCD23.(1993) 821-830 Chen, J.,

| | I » 647 6 j .
oFig I”Nat mGenéiman?l‘i%%é S 5 165 dagqofgf.f’\é'%’ oo,
Monocl onal ANLCHOILE50 1 AnHCCARI&r.0ZPhBEARY., Al an R
NE%S X 77 (%@g) BQ%klh'Q@ﬁcstor 1@\1(3 3k, LG 601 E@tbosC' ' n.

ufth corg%éltlons employed,

26 (199 3417 Duncan, A.
NEigade 332 (19885 Nk BrassayButos e - 34yLCOé)t1 5;:019,\@61, LC.024
Aci ds. Res 3(},&,299&)1 B2t bman et al., Proc.
t i 78- 85 d A.S. , o6t
A 1A o '?‘ACf%sa%W@%ﬁ 2459y f§5 Beo(oValess’ fp5,TAG-34,

Fi shwi | d, D I\/LC Oél ad LC.OB&( FigBi: tit-2ctlaok, Fig.4: (nb@969n).

U, 52 Sadle St O RENEREN B L6038

( Fg08) 231- 24¢hows the cross-reactivity of the antibodies of the invention with
mouse OX40L. A) control for hOX40L expression on transfected
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Hardi ng, F., and Lonberg, N., Ann. N. Acad. Sci. 764
(1995) 536-546 Hezareh, M, et al., J. Virol. 75

W@ 2060)9812161- 12168Hi ggins, L.M, et al., J. |ramnedons/009968

162 (1999) 486-493 Hoogenboom H. R, and Wnter, G,

J. Mol. Biol. 227 (1992) 381;388 Hoshino, A, et al.,
Eur. J. Inmmunol. 33 (2003) 881: 869 Humphreys, 1. R, et

al ., J. Exp I\/Ied 198 (2003) 1237-1242 |dusogie, E. E. ,

et al.

o v TR sAC A GALHRY o HE B8l B g
Exp. Med. 183K§6129@69 G rg8trohfos mQ¥HIL exgressign og|transfegted and

J. I'munol . 3@&1( 29Q3D) W&n%%@lhe] KW st ©, mOX40Btex ressmg

al ., Nature (1993 58 Jakqgbovi
Proc. Natl. i@%@ Q?Slé gncﬁggbg‘ghr(glggg) @fd%é% @in@%& cells
B., et al., Jm=3pmunol. 136 (1986) 348-356 Jones, .,
et.. Nat ur
s‘éléuences of o apt 00 oBE aBfiB ot he Buftnup e e 1o
ed Publ i ¢ Heal3)h Servi ce, Natl onal Institutes of

h, Bet hegggus tMDiHil ]-tz%nhe@m)%@s offthd mveM?én to activate C3c
BI techno 16 5000) 1-161 Kj aergaard, J., al .
J. ImTunoI 167 2001) 6669-6677 Kotani, A., et aI
| piguool . Let tsho®4 theQBRity bf thdamtbodRs,of khe Bxgntibdo bind to
191 (2000) 20]- Lanpe N, a zar, .\D.,
Intern. Rev. %Wéggrb"f@’%ﬁ%i&%ﬂ)aélg%gg&@%ﬁb%@g, N, et
aFig.11Nat ur e 39®ws1the4pildp 6f BxOantdridess pf the ,intdatidbdokbind to
of Experi ment I 4) S,
o L BB quyﬂéﬁéﬁig%sﬁgégaﬁﬁ%?
efigal2: FASEBR Westgry E%slyneﬂlsﬁﬂgn Bilanss 2, &, %100 ng OX40L;
Protein Expr.laRey3, %, 9: 16 ng19e@).. 183-202 Mallett, S.,
and Barclay, A N | munol . Today 12 (1991) 220 223
Mal lett, S., et al ., EMBOJ. 9 (1990) 1063-1068 Marks,

e Liging| . 222 (1991) 581-597
Mat surmura, Y., et al., J. Imunol. 163 (1999)
3007-3011 Mei ssner P., et al., Biotechnol. Bioeng. 75

( SBOQIP NO7 20kapyaight chain, vesiablg regiomef LCOAIL1 . Biol . 11
( $281D NSL3- 1?>Ké5aVWBzQ§Qana‘f>le regffonQJf LC dommunol ogy 86

Aééé%giég 3%%%9‘31%%&3% V%ra@le ré%iee Oﬁbﬁr 83 C, E'?:t ¥ et

aSEQ ID. NOmmunpheav} 6ifaif 20@bje 2§9h-oZ299D0Bleuber ger, M S, ,

Sra o nes (b hgicagty R Ao Lty = 2

| SEOIBINOK66 { heyyrhangsrishiangordéEidly, L. et al.

JSEQTONG: Veliaden Ol 19Rle ednf Lo, Y. et |
|_.nTruno 38383%?@8 Ol andi, R., et

atSEQ IPrI?EQS Nat Lea\% 3jn V%%b)le 9eRng LE{980) 3833- 3837
Pisgarith NO:9 ahzq)pSGighf étagd, varible MglburoéLGQ)'w( 1984) 80- 82

CIEBP 0645”1 By B Serd® R ARG T8, g s

ASEQ.IDR¥O:11 nmmlhghu@la(rmmqbleﬂr?gmz@@LQaOﬁétch J. V.

ea v 1991) 457- 492
a@ﬁqﬁﬁlﬁb 112)- Fh vé\raﬂa&n Ei%lelleg;%i;b@(i%go% 323) I

ecC
RS5E D N IFQ kfatpaahght chajmpas Pt 1Egion2001) 445- 455
SgEel W@@l‘qlan {1 h&wvy cledin abnstand re&ﬁ%‘p Med. 19& (2003)
ae ri stensen, K.,

Qjﬂégﬁi) ﬁoll%og g%ﬁ'\'(i @)Cbnf? “géegébrhl aeger, E. -J., J.
| SIS NON hbaipal@ht ¢b996)utdg vatigde Sigicel ofd CR3L. , et
alsgq 1 NBLO! - kP TeheAfid, 299ble RE31786%59

SEQID NO:17 v heavy chain variable region of LC.059

SEQID NO:18 kappa light chain, variable region of LC.060
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Sojahr, H T., and BaM QO P., Arch. Biochem Bi ophys.
259 (1987) 52-57 Stuber, E., and Strober, W, J. Exp.

wOBm6/03B (1996) 979-989 Sther, E., et al., PCT/EP2005/009968

Gastroenterol ogy 115 (1998) 1205-1215 Suganura, K., et
al., Nat. Rev. Immunol. 4 (28(24) 420- 431 Takahashi ,
Y., et al., J. Virol. 75 (2001) 6748-6757 Takasawa,

N., et al., Jpn. J. Cancer Res. 92 (2001) 377-382

é\ft?lfBNO’ 19 e}healéycﬂar&tvanlau 68'f BE.063985) 549- 555

hwar z | rmunol Met h. 255

(St D i1y, Wepr Beht chiin, wiriakle regipmOl LEAmol . 6
(30Q4D N_J@QO59{1he'Eﬂyl:}Qﬁn vdriable&giah of LOIO6S ei ¢ Aci ds Res.

2%ﬁ§%6§$%?£}8%)%§%’g'g0%26$h03aEur aet NalR g/tr)lld BaM
OSEQ IDNED38  Bnizepampthaid 88LC. !II@B(Zl)unGE)(IgGwYPE@zavva H, et
aprQiplioss, AEEE delc itk F?”’%AWW%G%W%
JSEQHRINGI60 1\5@%(019@41} o3-S0 L2388 Frhyampn &94 mutang} g .

IDNO!61 ah t chaldA1800(1993) 3720-3724 U S
ssgg ii

PG T oy Ferin y6RC IR EOAIRD) € o 204, 244
BSH)EI 6806)Lhé:ﬁvﬁ cledid pBDZ.006 TLB436D2 BAShwing g 2huthd6
RIS b Bl B B s
vARQdD N@iize| kappa tight chaim ofd&ci0Son. C. L.. J. Leukoc.

B 9 d an y d d
SEQID‘WO(G% e wéha'i%fl\!@@sﬂﬂdfn 61 ty 00\1/;362

Cur
VSBQIDINGieTs v ity shaih 0B AL AL 34 L A% e lec pautant
VSEQ,IDENGS:68 aﬁldea@ elidie of MC.06(07 (820 8P haiun dgG4 AufdP5)

1 SHQTpISEE: Rpattyboctih dlacdp " "ore vedicine 2

(1996) 183-189 V\él nberg, A D., et al ., Semn. | mmunol.

1@%%%9@1%)” 471- 480 Wi nber g, A D., Trends | nmunol. 23

=109 Werner, R G, et al.
Arzneimttel forschung 48 (1998) 870 880 WO 01/ 14424 WO
8 ANNR3 38 dV¥Pe 9B Q3113 MEXORME2BA& (V&)X ohe 2etteVEbde (L).

gééiIBJPOr%gans an exchange of Serin to Proline at position 228 of 1gG4 heavy chain.
L234 means amino acid leucine at position 234 according to EU numbering
(Kabat). ‘
L234A means amino acid leucine at position 234 is changed to alanine.
L235A means amino acid leucine at position 235 is changed to alanine.
PVA236 means that in the 236 region ELLG of 1gG1 or EFLG of 1gG4 is amended in
PVA.
GLPSS331 means that in the 331 region ALPAP of IgGl or GLPAP of IgG2 is
changed to GLPSS.
Delta G236 means amino acid at position 236 is deleted.
lgG4x means mutation S228P in IgG4.
LC2010-001 is a synonym for LC.001

Fcg is synonymous for Fcgamma (Fcy)

Other sequence amendments of antibodies are designated analogously.



WD 94/ 25585 WO 95/ 12673 WD 95/ 21915 WD 98/ 24884 WO
99/ 15200 Wi, T., et al., Transplant. Proc. 33 (2001)
wWQ@10068498% Yoshi oka, T., et al., Eur. J. | nmunobCT/BR2005/009968
(2000) 2815-2823Patent Clains 1. An anti body,
characterized in that said aptibody binds OX40L,
contains a Fc part derived ffom human origin and does
not bind conplenment factor Clq. 2. The anti body
a Js [ : racteri 10hishat t he
aﬁ%ﬁ@?&’?&é%@éﬁﬂﬁ%ﬁ%’%ﬁ% human Fcg erg%ﬂesptors on NK
chis¢dsto agtlistidide S48t | body according to claim1 or 2,
CR&doRMi Bdrit Z81dble i MR OXAE, ant i bagyXieL-Bihuman
aﬂltgl<£0dy' .4.. The anti body according to claim1l or 2,
chardiolistdige 4% t hat the antibody is a chineric or
hRemnibiethtaslubledaynanfOXAe ant i hOXA0hddag di ng to any
of clai 0 4, wherein the antibody binds to OX40L
V\fﬁsﬁdg)%aétgéue of less than 10 8 M 6. The anti body
aBewndiipantisolubleanwnig: Oy ei n t MOXE9L-Hagie i s bet ween
1fstProla FIM tag- The antibody according to any one of

claing 1 to haracterized in that the antibody is
aﬁemh%wol&bleﬁﬁw% #tl ass | ,§4Qﬂﬁfai ni ng one or
Msed mbwaharoRdys) from PVA236, GLPSS331 and/ or

L V L235A (nuynbering agcordi ng .EW. index). 8. The
AR e er8%eRi “one. of Ak 1 to 5,
chatitactyeri zed in that the antibody is an antibody of
h U The anti bgdy igecordi ng to
cﬁ%ngl, p‘%hgfg%ﬂrggﬁoz%%]ailn cont ai n}?gg }ﬁu‘et ation S228P.
1entibpdy ant i body according to claim8 or 9,
chairaktaatiimadihdmeasdahdli Nng nut at pafi-Hid35E. 11. The
ant i..body according to any one of clainms 1 to 10,
cﬁ%tl’bé’ erized in that does not activate conpl enent

f BetoonbintsBlubleieinzmt OX¥4dly accorhddX4p tmFany one of
ckai : characterized in that it does not
ehggc[ﬁ?o%ghgfé%nt-dependent cytotoxicity (CDC). 13.
ThiurgstantiolyFaeweedprhy to any ondngfTRFains 1 to 12,
chadmsdyeri zed in that it does not elicit

ant i body-.d dent cel lul ar cytof oxi Gi (ADCC). 14.
T rH}’FtainB‘()@@E@t@é’Paaﬂ@alto any o n%@‘f% m 1 to 13,
chatitaelyeri zed in that it shows in an ELI SA assay

i phi bi i I ing the interacki of immobilized
O;ﬂhﬁ)rgﬁe?ﬂ)@%ﬁ%gfgb@m at a coati‘gw@oncentrati on of
00D 4Ad/igandOX40L with an | C50 val ueClSi*PIt he . range of 1
N arfti-AMnak DX400 ndsHdclagy, char actggiged in that said
anti body binds OX40L and that the anti body conprises a
v aprtibyiye regi on conbi nation independently sel ected

f Humdnhatghompn O0SL st i ng of cAIMAtLGEES, a) the |ight
chai n var, abl e,domai n defi ned ' i d sequence
SEB”IOBON& %lgﬂ%fe? he heavy chai ﬁ“)(:\}gfrq’gb’@@donai n
defined by SEQ ID NO 2; b) the UG L&hA3n vari abl e
donmi n defined by ami no acid segqugnsecie® | D NO 3 and
the heavy chain variable domain defined by SEQ ID
NO 4; c) the light chain variable Ifofi®d n defined by
aphpohashghlaaduence SEQ I D NO 5 and®HAe heavy chain
vari abl e domai n defined by SEQ ID NO 6; d) the |ight
chai n variabl e domain defined by am no aci d sequence
SEQ I D NO 7 and the heavy chain variabl e domain
defined by SEQ I D NG 8;
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e) the light chain variable domain defined by am no
acid sequence SEQ ID NO 9 and the heavy chain variable

walevedresdef i ned by SEQ ID NO 10; f) the |i ghtPChBPI005/009968

vari abl e domai n defined by am no acid sequence SEQ ID
NO 11 OR 16 and the heavy chain variabl e domain
defined by SEQID NO 12 . g) the light chain (VL)
vari abl e domai n defined by ami no acid sequence SEQ I D
t he heavy chain (VH) variabl e domain defined
b NO 17; h) the light chain variable domain
defined by am no acid sequence SEQ I D NO 18 and the
hg)@a‘hy jehhai n variabl e domain defl ned by SEQ I D NO 19;

[ g hain v bIe main d ed am no

E%erg%m%%‘y%s%@n eganic ‘3%&1/&%?1‘5%%“ abl e

domai n defi ned by SEQ I D NO 20. 16. The anti body

aﬁc rr%'orf?l %n any. one of clainms 1 to 15, characterized
R ?lwman l'ight chain variable region

conpri ses an am no acid sequence i ndependently

Sﬁluﬁﬁbegygrfcﬁmats I'Werg chHLE)reg o 'IMDMg(td%ﬁnl)?é@ FRaNGond 1 ﬁ@)vme
11 18. 17. The an %ordln

afﬁ?“’@rﬁé’e@rlo E@%nq% OI‘gt‘bHI%rld‘tfH%Flﬁétnér Agen(lem tmuw&uvate,
hpéﬁﬂllﬁﬁ@ﬁé}bt&ﬂ)&hrﬂ 2viakicaploethafel] BIATCGigd-AREichN addKagamycin

id. se enc £ ntly selected fromthe group
o niREr) Eﬁ%‘ﬂ@ 2. 4, 6, 8 10, 12, 17, 19

and 20. 18 The anti body according to any one of
ClRdtRizhtibf il&ed %?ﬁ% ehkGflickn that the antibody
conpri ses t Re I'1T ght cha vari abl e donmai n defi ned by
am no acid sequence SEQ ID NO 1 and the heavy chain

VRCh@Le1d &m@oﬂ@fﬂqﬂ@ﬁarﬂb% REQIdsD sNMeind5G 3201 IMed@rex 1$hn José,

chi SBermbaPi e Rapad S BEa A oisRrE ernrSecka usa

onereaalternataglyd immatzed rwithn 1khs BEKIEB tcebqusinagntly transfected
n bj nd c T [
e L I
| nxtmalﬂulaméorammu @folm@XéQimﬁﬂg@e@nrauk@wwweghtpetfﬁamd in total,
Cﬂﬂﬁtlﬂﬂﬁpe{rﬁgh&n (B2) %HLH]@AUQMS iR th X453, ex r&slgi%g cells and -

ght chai n constant Ion o
2i°“r?HECL5?ﬂ‘i°Bb&%F %@@Bmﬁg%‘)wt ém‘yt?& RESORE |fSﬁ°H§“aawt@f0tem
2@or thdiradineniniadon N0 pabf T he0GHEKROIIOKAND kélBass aixed with
onst.ant [ 1

SE,@/%{B '@ﬁetigreungq aﬁjtlﬁlgrztv(;ﬁ g?%o g%l%osgtgrlep Ijggmt 68185 For all
Seer BnxOnEgtions2 200 profzells indtBS wengdiseryor wcax tmnt protein was
C TREd Wi BoPLIMA InRER FkéuGh'atsa i’lﬁr‘aﬂt @@P'A i\fé"H)l abl e heavy
chain, characterized in that the variable heavy chain
conprises CDR3 selected from SEQ I D NOs : 33-38 and/ or

t Mehenakérahl @itdrb gitt aﬂhﬁﬂX@DnWéﬂeS&ﬁlnm bsehffﬁchad foiioen were

SEQ,.|.D . 51-5 The in
oo haoPd 9 B s M RO R AR Tu T i goo i pas
chatravenanhyr (i.3¢ 4 a0bRIdagehedaredasidm.om SEQ | D I\I()s 21-25 .
and CDR2 sel ected from SEQ I D NGs: 26-32 and/or the .
variable |light chain conprises CDRI, sel ect ed from SEQ

| DCROIY- 08I0 Lig) S8kt 0o 861 were degtoSeey o Negnicas.
50.24. An antibody, characterized in that it is

CoRalEEDon "o & Pbrpe oS N HERAGH st T female, strain

h@Qﬁbkf(@l@l@tﬂl.@@ﬁ)ﬂpse‘n@Aﬁ%h@ﬂﬂbzh@ﬂﬁ@ed with 20 pg soluble

hléxt%%%ﬁﬂ%zﬁg t\%flgG)Xg@: I\%ﬁe;rp gﬁéﬁf&blzgg&gsgvggﬁrg erforrtned in total,
ofeurghtrepesitpmeal (i) 2ud HHee aubcutangews (s« )tlﬁ)atlurtlﬁfélons at the tail

aBhieb@dy tHeSfirdt MARuniza@éh,)108 |9of Re@nitGhAn Gdicth was mixed with
fragnent. 26. Method for the production of an anti body

according to clainms 1 to 25,
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characterized in that the sequence of a first nucleic
aci d encodi ng the heavy chain of an anti body bi ndi ng

wae 20008289 wi th a KD val ue of | ess than 10~8 M PGI/EP2005/009968

nmodi fied in such a manner that said nodified antibody
does not bi nd conpl enent fan%é)r Cl g and/or human Fcg
receptor on NK cells, said nodified first nucleic acid
and a second nucleic acid encoding the |ight chain of
S lu 2Bt RREreBh Sy 5&%@{]4&@%%& DaREROASS DRRoNAGSRY. For all
sal d vec or|S|nsere ar otic or eukariotic
hether ¢amunizgsipgs, hiHt vk ef |re¢03n1@amtup@aﬂ{a RS mixsdd Witho H !
t BRbmlekOMYeSNAM RSVt PICFRQ DG aNt | body and said
anti body is recovered fromsaid culture. 27. Method
for the production of an antibody according to claim
ZWheﬁhwamt eitdrg ed dmi-hOXUOL heersefpupdcte bé smfficdkenitj mste were
c?c{ds onal i$ Iooﬁgcil &%(cjel(:: nglh:]llg I'}l%)@/m_t (Q%]agell% lar Zlgkngm‘?ﬂlt %(R)o HVPBS
cirmantrmlslyz(BV)AandjéldeYSdJeﬁnﬁ éusiml- ecul e encodi ng an
anti body nol ecule of any one of clains 1 to 25. 29. A
vect or, conprising the nucleic acid nolecule of claim
2Blybgdoma gergadtife| | conprising the vector of claim 29.
31. A nethod for the preparation of an anti body

.ecul e of. any o of , cl ai l.to r .
e i st fedplet fhdTathi Shfeh AHERE PR PPl aort
t iad vedal cava wyretdolsitel. dsisniofl splptddytes yndrbinetuhedeagells with the
r er| d, gn a
(SRR EAAGe 3 S 80LAROAY, BRUBELE LEATR L sandard operating
nBrasednres. of any one of clainms 1 to 25 or an anti body
nol ecul e produced by the nmethod of claim26 or 27. 33.
The .conposi.t of claim 32, which is a pharmaceuti cal

ofANL8g] @69@5:@@ orrp03|t| on. 34. A pharmaceuti cal
corrp05|t| on conprising an anti body of any one of

cl t 5 i [ .. .
A, kR SRR TS e g
aEthEM diiate (A6 rfbédpoapmt HElSApyplate Haemetepy eeptesy with 0.1 pg/ml

mlﬂécﬁ@momgdffs%l\teaempﬂBS efd eodtdiebagfitht Galrlb¥m temperature.

ect ve amnount a rd|n
iraer, pTo3vere okt Wi PRFY G EER fandd mﬁﬁ o sen 20
| (Glgﬂnamiﬁrldh Cherdi2 B‘é} artd’]@‘VoaqiyckeBKeruﬁh(aGﬂbse))cfbr arhour at room
&ﬁngxras defined in any of clains 1 to 23 for the
{'aXi's and treatment of i nfl ammat ory di sorders.
38 The use of an anti body as defined in any of clains
1 to 23 for the preparation of_ a nedicanent for t
PSR ISekms taps Ve églf-‘FFélnl :5Qin i S Tendved 8fgeddras é?edéfﬁ@ Serum
38btahﬂeﬂ fﬁﬁﬂmtespm t3AmaiiriReidy vmalde;wb@i pioEAYPBITE a:n‘d used

I d f cl
CL2 B S, So Mg Bl TGk, SRR
Meisbddedof:50rpdPBSliGhand hediamia tpositivammoml.adatds wetquamtedffor 1
f
ST Sk oI S8 SEeRLgl o L,
a.ﬁPi% @walmrgm divisetRRk Gt cbulet- HRB&J&CK@H@ a8 ﬂﬂuted 1:5000
CQIE‘SPESthnanpfadéillaQtd lt)mNCEHs 3Ont2ihind B &@t%@rthllﬁﬁlndl fhe negative
I ovi ei c aci CO i amin
D chitre R anetet WBaredl e EHE GRS ndpachdto Thearens
arbmaineg dhé Spdmﬂe f domtkol. nthvwemhmcnbzﬁBRl for 1+ Zhoami atoroom
%r%éer?tru?e rfplgall%'] g%tésm & %)éhedhﬁirge g@%‘us%g ?B%Fﬁ ! deve dpped

are eav

amathnbugsly eprepared i AYRES challunon:d:ll mgmd) 4ABES 3 @émar@s (3-
'TQFH tHeﬁghlaQolkdeg&fsulﬁﬂﬁ‘é Qam 3030 EHREs 2t rgoﬁlmeﬂﬁe@a‘iul‘és(RT) in
are modi f , expressing said
nﬁléﬁ‘ilqu:-dAbﬁﬂ)ad‘r‘fF Wé“ %?Wr@eﬁd@ﬁé‘é’ in an anti body
structure, neasuring whether said antibody binds to

OX40L wth aKD of le;>s than 10 8M and sel ecting said

nodi fied COR if the antibody binds to OX40L with a KD
of less than 10 8M
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41. An antibody, characterized in that said anti body
bi nds OxX40L, being of human Igd@ class and conprises

w@ogosawvy chain SEQ I D NO 58, 62 or 66. 42.PENEP2005/009968

anti body according to claim4l, conprising as a) ¢
heavy chain SEQ I D NO 58 and %S kappa |ight chain SEQ
ID NO. 61, b ) g heavy chain ‘é Q I D NO 62 and as kappa
l'ight chain SEQ ID NO 65 or c) g heavy chain SEQ ID
inpq)q @|ngaas kappa light chain SEQ ID NO 69. 43. An
ant'ibody, characterized in that said antibody binds
OX40L, being of I1gd class containing nutation

gggﬁgf&@aﬁgmlﬁélg;{l@ﬁnfdbﬁ?S él@ag r@su'l't@@\fﬁél)nﬁ: hl@elt fusiohQehBaldChuman
antibo 0 C

ISP eI Riad pyriemans P efeReseocoafi W tat anti-
kh@manl]igé%ﬂ(app"aa]ughtSE@ld gnh&cﬁ/l p%ép)gdﬂmdyl/wmmmrsms by
l g\é%p gﬁﬁ éﬁGE@%ﬁCg&ﬁ% %f}&hai d&pﬁhg t}'?gQ'e ff?geﬁ Qvepé’ b@%é&i by
| eNgatEm wigls PB dﬁﬁﬁ@owplemﬁatw@r 99@% eph%{)c(P@éT )) for
ﬁgtﬁao?l?% rggggg lﬂlres beeRandf WellGvesd asmbeRat Witk i)Bridoma
6ltusa Sheragants /2 ptehin PRS- SeiiHa g T e g PBSTC
C oap bl zﬂ;gn@ﬁtlﬁe) ccgltfteawa)ppam%hm&&@el ohke &Puranl1@sdiluted in
k%ﬁﬁ%: I%g asclgoasﬁt%e%ggrf) ?Iﬁge%lhe’ntlﬁ %%%VF%Q%%EQM’]@SE‘I@ were
h &eoubatedh awigh SERJ’&DUN@@% rahdnahukeasp G i kb’ )zc({éfMﬁOEdg uted

| 5206 §R - FEs@ENGE) W ST bhe, K0S were w"kﬁ{eﬁi”ﬁfﬂ LAdRREHS wer
AG <120> ANTI - OX40L ANT <130> ; V\D <150>'EP

odeobopsd witsfteshygapaged IiI%T&wg @dms@@l 39115T9tes at room

@&Apelaueé%(mbaaahéaam?moi’&ahemtvbsﬂm\ew@ecbmt B)52nmad @ ELISA
%ﬂP 1@)7 <212> PRT <213> Artificial <220> <223> |i ght
cll? N Y%4riabl e region of LCOO, LC. 059 and LC. 063
<400> 1 Asp lie G n Met Thr G n Ser Pro Ser Ser Leu
Ser Ala Ser Val Ay 1 5 10 15 Asp Arg Val Thr lie Thr
2\la Ser An Gy lie Ser Ser Trp 20 25 30 Leu

Alc%nl'ﬁ anly Seq(@Ate Ghilyhiy f OOSKUOL ENMA @rBbR deysairme!
Leu I|e 35 4(110 45 Tyr Ala Ala Ser Ser Leu Gn Ser Ay

Val Pro Ser Arg Phe Ser Ay 50 55 60 Ser Gy Ser Ay
Tlikappaighhendirhdaey cHdins)H e Ser Ser Leu G n Pro 65 70
75 80
The nucleotide sequences coding for the light chain variable region Vi, and the
heavy chain variable region Vy of the OX40L HuMabs were isolated by a standard

cDNA synthesis / PCR procedure.

Total RNA was prepared from 1x10° — 1x10’ hybridoma cells using the
GeneRacer™ Kit (Invitrogen). Hybridoma derived RNA was used as a template for
the 1*' strand 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 yl-heavy chain
constant region and 5’-specific GeneRacer™ primers, respectively. The PCR
products were cloned using the TOPO™ TA cloning kit from Invitrogen™ Life
Technologies and pCR4-TOPO™ as a cloning vector. Cloned PCR products were
identified by restriction mapping of the appropriate plasmids using EcoRI for
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G u Asp Phe Ala Thr Tyr Tyr Cys A n Gn Tyr Asn Ser
Tyr Pro Tyr 85 90 95 Thr Phe Gy G n Ay Thr Lys Leu

waRaehbas7dys 100 105<210> 2 <211> 120 <212> PRACKEEDD5/009968

Artificial <220> <223> heavy chain, variable region of
LCOO <400> 2 Ju Val Gn Le)iJSOLeu Gu Ser Ay Gy Gy
Leu Val Gdn Pro Gy Gy 15 15 Ser Leu Arg Leu Ser
Cys Ala Ala Ser Gy Phe Thr Phe Asn Ser Tyr 20 25 30

gl ges%ﬁ a§8 géo?edvﬁkaléfé ecﬂleANfﬂéﬁr Bt @eX (Jf%ﬁoug ?’40'—% 790 bp

Plee V- THP ’F’ylrfe’rliﬁm)ﬂ@?a Asp Ser Val 50 55 60 Lys Gly Arg

Phe Thr Iie Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr 65

70 75 80 Leu G n Met Asn Ser Leu Arg Ala Qu Asp Thr

Arlﬁ?e VNA Tyquenys of¥loné&b PAR Bhgrdms ks déspmiited tyedodtdd strand
Ala Pro Ay Thr Phe Asp Tyr Trp Ay Gn 100 105 110

AR L& eu val Thr val Ser Ser 115 120 <210> 3 <211>

107 <212> PRT <213> Artificial <220> <223> |i ght

chain, variable region of LC. 005 <400> 3 Gu H e Val

LEhe G dGeneliss Ppmpey Gonpy Madien, Vhiscasin) profiwargy package

Svekflod 5fd 21 A¥do vAk@ar-NIm ke UnfRMay Inér ol &edefor C‘%Jﬂlerﬁ@ ldata

Val Ser n 20 25 30 T Leu AI Tr

LI}@C?SP‘SgG%)N‘gs dAPEBP o SAPEIEE IV o f118E 4@8%@ e G% modul

GC;LUATFALQE rSeGaenclr gigAhsenhwefd ynakde eusRrgo thas proyrgn FRENEDOC
er10n§ 60 Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu
r1ie’"Séer Arg Leu Gu 65 70 75 80 Pro Qu Asp Phe

Ala Val Tyr Tyr Cys Gn G@n Tyr Ay Ser Ser Phe 85 90

95 Thr, Phe Ay Pro Gy Thr Lys Val Asp lie Lys 100 ,

1Bgmpled> 4 <211> 120 <212> PRT

Construction of expression plasmids for an anti-OX40L IgG1 HuMab

The anti-OX40L HuMab light and heavy chain encoding genes were separately

assembled in mammalian cell expression vectors.

Thereby the gene segments encoding the anti-OX40L HuMab light chain variable
region (VL) and the human kappa-light chain constant region (Ci, 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 (Vi) and the human y1-heavy chain
constant region (Cyi-Hinge-Cpz-Cus, 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:

- The immediate early enhancer.and promoter from the human cytomegalovirus
(HCMV),
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35

<213> Artificial <220> <223> heavy chain, variable
region of LC. 005 <400> 4 Adn Val Gn Leu Val Gu Ser

waRope@98799y Val Val A n Pro Gy Arg 1 5 10 15P@ESBEP10011009968

Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Asn
Phe 20 25 30 Gy Met H's Tr Val Arg G n Ala Pro Ay
Lys Ay Leu Gu Trp Val 4‘6645 Ala Ala lie Trp Tyr
Asp Gy H's Asp Lys Tyr Tyr Ser Tyr Tyr Val 50 55 60

Lys Asn S L As
T%r Aqlgﬁt gt ig S’Ptﬁ” Ja[ldmgg K8hk éﬁgen%%{) nern Sg Lga fy n

A awrmamﬁvn%ﬁa | eFVY cjp sggpal sgug@feglgclumgagwsggnal
AspS en<€intro8l Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly

G P TE0a% 430y TR aale Thbe VRlip 280y S5t B ith o

<223m1<erghtnIOhﬁrlnt,10n/atel abhe5Tagl onl osfflick @Gh@ stédd HBunique
Pro Gy Thr Leu Ser Leu

Ser tFre\C@Ctl?EE‘telnéh%Q@ U Arg Ala Thr Leu Ser Cys Ar

At a E@rgewmlcSennamkapsmgewng@nt regpnRinglugling thy intren,2 mouse

A aI JRppaY En}gnGerqP'kawstﬁlﬁd GeNaffdeR, W aNRuR @@79(1'—9%@& 80-82]
Le 540 45 lie Tyr GIyAIaSer Ser ArgAIa y

||eapflo Asp Arg Phe Ser 5 0 55 60 Gy Ser Gy Ser Gy
Thr TAsp HaeanT himrhenogldbulini &kappa-pdlyaddnglatich u (‘Glwly’ 0A7)5 signal
80 Pro Glu Asp Phe Ala Val Tyr Tyr Cys A n A@n Tyr Ay
Ser *8EI*"Piie 85 90 95 Thr Phe Gy Pro Gy Thr Lys Val

Asp lie Lys 100 105 <210> 6 <211> 120 <212> PRT <213>

f«ggaf gﬂﬁﬁ% 41pt103%91>t o<f2t§§ %ﬁfgﬁﬁ%\g}mgaﬁc@gﬁe@%&aﬂm&%&ed of

aihg fellgwiag glewgptsyal G n Pro Gy Arg 1 5 10 15

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

- 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 p-
enhancer (Neuberger, M.S., EMBO J. 2 (1983) 1373-1378),

- The human y1-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 y1-

heavy chain expression cassette these plasmids contain

- A hygromycin resistance gene

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

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

- A B-lactamase gene which confers ampicillin resistance in E. coli.
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe
Ser Asn Phe 20 25 30 Gy Met His Trp Val Arg G n Ala

woe@o@Ig74ys Gy Leu Qu Trp Val 35 40 45 Al a PCHEEP1085/009968

Trp Tyr Asp Gy His Asp Lys Tyr Tyr Ala Tyr Tyr Val 50
55 60 Lys Gy Arg Phe Thr |I§ Ser Arg Asp Asn Ser Lys
Asn Thr Leu Phe 65 70 75 80 t2u G n Met Asn Ser Leu
Arg Ala Gu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Al a
db5R4Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp
100 105 110 Gy Thr Leu Val Thr Val Ser Ser
1€enstpgrtion ph sxpressioniplashgdscfor an apHOX0I3IgGAH Ak al
<220> <223> |ight chain, variable regl on of LC 029
<400> 7 Met Leu His Pro Leu Cys Ly
G 3oty %QL %FeaKV hain protgtyps e’%ﬂess %E%’E}d d@f‘ﬁeqsff%m the
S@lﬁtl-KBMOSeﬂ IRaoy laﬁ%ﬁn Aiﬁ[&eékllcﬁl lesmﬁeby h&}ﬂhcﬁfg &5 }Bﬁlhatﬁgenomlc
Leu e, Thr_Val Sen |ie O
L efesargsggR et By Fdefunddy (G iy sienal
L yesjubiceSly &1 heman <g211<JmIC1%ecmzmm> régn f&&E_QiDANtO 15 o'r alt of

< fed 9
ﬁé@%u%@%ﬁ IX4 Q%H&Xntcpe%ﬁ(fh oYl%‘rdfa%gefI?gN@ﬂs(P 64 Qr 98% and v4-

vanrr@lﬁglp\a'e}"@(glyqqegyl&tl@ yignal seqzigpce. ey Arg Leu Ser q/s
Ala Al a Ser Gy Phe Thr Phe Ser Asn Phe 20 25 30 Gly

| S VaI Ar S
i Ui e R a6 enr DL 1 Pk RePr ekl i pression
Lykshyds wieye uSdras dgscrifigd fol/BgG150eestbos€). Lys Gy Arg Phe
Thr Iie Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe 65 70

75 80 Leu Gn Met Asn Ser Leu Arg Ala Gu Asp Thr Al a
vekample STyr Cys 85 90 95 Ala Arg Asp Ser Ser Ser Trp

TYonétr Gctibyl ofR é?{ﬁre@&@n PHsmld PfoE tuehd (Vheand UntildR40L IgG1 and
IgG4 based on LC.001

Expression plasmids encoding mutant anti-OX40L y1- and y4-heavy chains were
created by site-directed mutagenesis of the wild type expression plasmids using the
QuickChange™ Site-Directed mutagenesis Kit (Stratagene). Amino acids are
numbered according to EU numbering (Edelman, G.M., et al,, Proc. Natl. Acad.
Sci. USA 63 (1969) 78-85; Kabat, E.A., et al, Sequences of Proteins of
Immunological Interest, 5" ed., Public Health Service, NIH Publication No. 91-
3242, Bethesda, MD (1991)).
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Gy Thr Leu Val Thr Val Ser Ser 115 120 <210> 9 <211>
57 <212> PRT <213> Artificial <220> <223> |ight chain,

W 2006/a82 r egi on of LC. 019 <400> 9 Met Pro PreCciVEP2003/419968

Lys Val Gy Ser HHs Gn Gy Ser Ala Ala Val 1 5 10 15
Asp Leu Gy An lie Ser Leu_% Pro Ser Ala Ala Cys
Ser Leu Lys 20 25 30 lie Leu n Leu ie Thr Val Asn
Ser Leu lie Val Thr Leu Thr Phe 35 40 45 Ay Gy Gy
Thr Lys Val Qu H e Lys 50T§§l§§210> 10 <211> 116 <212>
PRT <213> Artificial <220> heavy chain, variable
region of 1C 019 <400> 10 n Val Gn leu Val Qu Ser

Gsitypt Y| Abbrevidtion'd| MathidRs0 |Gy Arg 1 Debripdorder Leu

Arg Leu Ser CySs Alla Ara_Ser y Phe Thr, Phe Ser Ser
Ty?gcﬂo o5 g5k, thPVP?r'g%Frp%a“RP@ agdieRqenePro Gy
Lys Gy|Leu Qu TripGIRESEE A40GKS,;1Mugs, MabssGlyes of the hyifnan
Asp Gyl Ser Asn Lys Tyr . Val, Asp .Ser. Val, 50,55, 60 .
Lys G y| Arg Phe Trrasl—?\égaéé({r A@ ghe,&s"gc}}ﬁé%‘s é:’%‘a‘fgé’y i mno
Thr Leu| Tyr 65 70|75 80y Leu |@crd degtenss RrGeVakedlass gf the
Ala G u| Asp Thr Ala Yahksgyr Twméa/@z_ﬁév%ha?éﬂ a Arg

Lys Asn| Trp Ser Phe Asp Phe [Trp Ay Gn Gy Thr Leu

vVal 100| 105 110 Thr V@p4¥Ser |SHie apiijoagidgequencen11> 106
<212>b|F’RT <213> A; tLiLz(B:SAi @ééta?ZﬂaﬁzLSagﬁ?g;zgfgm}%P@b@i d¥.the
vari abl g region o 3 < > ulie Val

leu Thr| G n Ser Pro Aﬁ;gg hr qunagégl-h%auvy g0 31gPlagegt by the
5 10 15| Ju Arg Alla W327Geu |SeninGpsidAegueAka Ser G n

e y Val | Ser Arg T»r %\%38?, 30 GIY327L€L1328PI‘O3298€I‘3305€I‘33| of the

P331S human y4-heavy chain.

IgG1 lgG1v2 L234A; The amino acid sequence Leuyssleu,ss of
L235A the human y1-heavy chain is replaced by

the amino acid sequence AlajzsAlasss

IgG4 IgG4vl S228P; Ser,yg of the human y4-heavy chain is
L235E replaced by Proyg and Leuyss of the
human y4-heavy chain is replaced by
Gluyss

1gG4 IgG4x S228P Seryyg of the human y4-heavy chain is
replaced by Pross

Example 6
Production of recombinant anti OX40L HuMabs

Recombinant HuMabs were generated by transient transfection of adherent
HEK293-EBNA cells (ATTC CRL-10852) cultivated in DMEM (Gibco)
supplemented with 10 % ultra-low IgG FCS (Gibco), 2mM Glutamine (Gibco), 1%
v/v nonessential aminoacids (Gibco) and 250 pg/ml G418 (Roche). For transfection
Fugene™ 6 (Roche) Transfection Reagent was used in a ratio of reagent (ul) to
DNA (pg) 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 culture
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Leu Ala Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Arg
Leu Leu lie 35 40 45 Tyr Asp Ala Ser Asn Arg Ala Thr

waERopeh29879Pro Ala Arg Val Ser Ay 50 55 60 Ser E&WEPN05/009968

Gy Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gu Pro 65
70 75 80 G u Asp Phe Al a Val4 p Tyr Cys An An Arg
Ser Asn Trp G n Tyr 85 90 95 r Phe Ay Gn Ay Thr
Lys Leu Gu lie 100 105 <210> 12 <211> 121 <212> PRT

< > i fici <220> Ic0y: M aki

bt [ Bintiln SRR PO SRRl b Fagtg were
Gitgrediay-26 °F wil pweificaion- Pro Gy Arg 1 5 10 15 Ser Leu
Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Asn

Tyr 20.2E 300.dy Met. Hs Trp Val Ar)g)Gl.n Alfijro GI% dvi
&gﬂf‘@ﬂyn Q& PatpR Tegapding hesercombgnineXpression qfduge gipody in
As.p. EK2Beis gidsmin: Weeiskivér, Iy ét aV/aBioAshndeBioviag. 7502@8 ) 697-203.
Lys Gy Arg Phe lie lie Ser Arg Asp Asn Ser Lys Asn

Thr Leu Tyr 65 70 75 80 Leu G n Met Asn Ser Leu Arg
AEmniple7Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg
Aﬁmrﬁ{dgaﬂgkis%fyaddb%di@ Fralyds, Leloo¥ ¥c¥es, repdalc.did 1C.o29,
Gy 100 105 110 G n Gy Thr Thr Val Thr Val Ser Ser
1160330 <210> 13 <211> 107 <212> PRT <213> Artifici al
<220> <223> light chain, constant region <400> 13 Arg

Thr, Val Ala Al a Ser. Val Phe |lie Phe S
Lot Boctu® 300y iRt g o T o &, PG ppeves.
Va0 0 Na€l 01086%AEweeAX), Pin@.42Q525 18fctiyr ofPmelyts gas@erformed
oAl / ' i Rd 3RsKd with
NP AR IR Sy
LYBSAS forsarmmytess Regrpsativy rof dbe spefacesieprbogymyhylajed, dextrane
Thirfde8UCNIG Rvai?ﬁ&fﬂn@edp&yptw%ylhjeaiéhsﬁ_ﬁ 16@nVHBGHEink p$1 20 Jor 1 min
géa?chY’?llne ;E}{Ig, assa% f(%at %;'ncliI se\clq%lenc-ghorf inl_j"ecsﬂo%;s Qnﬁ(%etlfg éllata‘lS ?(grrespond
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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85 90 95 Pro Val Thr Lys Ser Phe Asn Arg Ay Qu Cys
100 105 <210> 14 <211> 330 <212> PRT <213> Artificial

WE2065298223> heavy chai n, constant regi on (ganmer/LP005/009968

<400> 14 Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Leu
Ala Pro Ser Ser Lys 1 5 10 15 Ser Thr Ser Ay Gy Thr
Ala Ala Leu Gy Cys Leu Val 1Tys Asp Tyr 20 25 30 Phe
Pro Gu Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu

Thr Ser 35 40 45 Gy Val HygpLhr Phe Pro Ala Val Leu
Gn Ser Ser Ay Leu Tyr Ser 5 60 Leu Ser Ser Val
Val Thr Val Pro Ser Ser Ser lLeu Gy Th 65 70

76hig0] Typturing |Qygandsln Vamalysen Heas(1{Ms) Pnké(yé} Adfo (M}
Lys Val Asp Lys 85 90 95 Lys Val Gu Pro Lys S$er Cys

by 0] T S1T F10
ABELEEIE IR (O8RS e i
Pro Pro 115 120 125Lvs Pro Lys| Asp Thrlleu Mt |lie Ser
AENISThANRrhde@ | J-GR01 TP Xeis Higp 903810[ 47 1en10Vg| <\eyl10™
Asp Mal Ser Hils Qu Asp Pro Qu Val Lys Phe Asn Trp
R DA nfiF o (TN HOXARTHR V6 ¥ ks [ Y0P Srsio™
a Lys Thr £ys Pro lArg Qu 16p 170 17p G u dln Tyr
Asn Ser Thr Tywr Arg Mal Val Sefr Val Leu Thr Vil leu
160151 88ntidd el |- W pePX$9lgHie| 6A8x1G y 21580 G| B3 9310
Lys CQys Lys Val Ser |Asn 195 20D 205 Lys Ala Leu Pro

FCH1 Rnh't?ﬁcg' CAYD THOXHE e[ 7818V p7 E3=108 |[Y<B2Z0 o™
P15 2P rro Arg Gu Pro Gn Val Tyl Thr Leu Pro

ro Ser Arqg Asp G u P25 230 23b 240 Lel Thr lys Asn___
N5/ AnERFeRdLGPR9 (Xl Higm| 114y 1¢3 | 260 Ty r< 2Ax10
P50 265 Pro Ser Asp He Ala Va] GQu Trp Gu Ser Asn
SO AnBIRE S (L35 PROXA6R By P 7ATRI0Y [ 28yl 07T< 10"
Pro Pro Val Ldu Asp Ser Asp Gy Ser Phe Phe 275 280
85 lku Tyr Sar lys leu Thr Val Asp lys Ser Ardg Trp
Adn Adn Gly Asn 290 295 300 Vval Phe Ser Cys Ser VaI
Met His Gu Ala Leu H's Asn Hi's Tyr Thr 305 310 315

3%% interaction between TAG34 and mOX40L could be measured.

Data Evaluation and Data Deposition for all Biacore assays

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

of affinity data.

Example 8
Inhibitory competition assay of anti-hOX40L antibodies inhibiting the interaction

of hOX40L with immobilized hOX40

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

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



G n Lys Ser Leu Ser Leu Ser Pro Ay Lys 325 330 <210>

15 <211> 327 <212> PRT <213> Artificial <220> <223>
whemey298hai n, constant region (gamma 4 ) <400>PABEE085/009968

Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro Cys

Ser Arg 1 5 10 15 Ser Thr Set, Gu Ser Thr Ala Ala Leu

Ay Cys Leu Val Lys Asp Tyr 25 30 Phe Pro GQu Pro

Val Thr VaI Ser Trp Asn Ser Gy Ala Leu Thr Ser 35 40

4

éacﬁ; 'Yh Es%y ?—d}fnaP A Eeﬁger@e%f \;@é\?gbﬁ%gfa l_ﬂl_rhurg“t‘i"c{/ %a??%;rogs}fond

S@rthSéFSCSBPOIL%thGIﬂ%nUYWPg able 3Thr 65 70 75 80 Tyr Thr

Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp

Lys 85 90 95 Arg Val Qu Sg{lg%s Tyr Gy Pro Pro Cys

Pro Ser Cys Pro Ala Pro 10 110 Qu Phe Leu Gy

Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 115

120 1P6hipsjp Mhgind-ell Mehalltee HEondeitokrICBOOMH U Val

Thr Cys Vall Val Va 130 135 .L4O Asp Val Ser din GQu

10

15

Asp
155
Arg
Val

190
Asn
lie

- \/al

Pha Acn ]

[ T\lr \I

Acn 1

6@”@

yere R0}

Gu 4 n Phg

h@;(iaoms

p 165 170

?#34 Ly

175 Asn S¢

s TP L

r Thr Ty

aCMse
rp Le

o ()

ro¥ao-hEe
u Asn GI

L o

Lys Gu

E 29200 - 205D

1 hOX40MHis L euLE&iosl A
'I'y r

Lys Q/

n A4p” 18
S LyS Vc

M3,

ORI L

hg}gw&iﬁ

PPr oﬁﬁ'% >

032‘?9

n
5 150
Vs Pro
r Arg
0 185
| Ser
g Lys Thr
40 Gu

QUurd< oL TooR
c

Pro n Val Tyr Thi Leu Pro Pro Ser Gln Gu Glu Met
Thr Lys 225 230 235 240 Asn G n Val Ser Leu Thr Cys
Leu Val Lys Gy Phe Tyr Pro Ser 245 250 255 lie
ARl aVEPodixinti tor bindere GASHCRL o @I nGolatign Asutighatfinity).
TYE.00Y §nd £6.086 Shdv @ 1Mtk 1E5U-vRuOtHRh T AGH4. Leu Asp Ser
Asp Gy Ser Phe Phe Leu Tyr Ser 275 280 285 Arg Leu
Thr Val Asp Lys Ser Arg Trp G n Gu Ay Asn Val Phe
SEkamdpld 9295 300 Cys Ser Val Met His Gu Ala Leu H's

A%gltgae Terac Th&at(gn ogyaéqtls 65(4@9 5ar§}bQ)d§e% 5T}’§ég4 Li@: (ﬁqr LC.005,

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

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

injections and kinetic data correspond to the description in the following table 4.
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<210> 16 <211> 104 <212> PRT <213> Artificial <220>

<
W&

223> light chain, variable region of LC. 033 (b)
206m29%® G u lie Val Leu Thr G n Ser Pro Al a AGCWER®O5/009968

Ser Leu Ser Pro Gy 15 10 15 Gu Arg Ala Thr Leu Ser
Cys Arg Ala Ser G n Ser Val éer Ser Tyr 20 25 30 Leu

Ala Trp Tyr Gn Gn Lys Pro

L
I

y Gn Ala Pro Arg Leu
eu lie 35 40 45Tyr Asp Ala Ser Asn Arg Ala Thr Gy
ie Pro Ala Arg Phe Ser A y.B.Q 55 60 Ser Gy Ser Gy

Thr Asp Phe Thr Leu Thr li& Ser Ser Leu Gu Pro 65 7 0

7

5 80 Gu Asp Phe Ala Val Tyr Tyr Cys n Gn Arg Ser

-

1))

SChipr|Capturimhe 8 5 ldgarsb Gy |G Andyle ThrCampetivar | Epitope
e 100 <210> 17 <211> 120 <212> PRT <213> Artificial

(a¥aVal

RO '?ﬂ&“"i‘?ﬁ‘“’&w SR A Sy @y

PP TD>AHD> QAN

iy Leu Val Gn Pro Gy Gy 115 10 15 Ser Leu Arglleu
e(EM@ysAm%anag AASHFOXHGL PhB, CDr rhQAOLSd}s |SeRCHPR 2| 0 A
O|Ala Met Asn Trp Val Arg|G@n Ala Prjo Gy Lys|dy
ee SR I RA] Adt Wgﬁ BT [MEX40IeaRgT _EL0o5eT |G B
He %r% Tyr Al a ar Val 50 5 5 60 Lys| Gy
e Thr H e Ser Arg Asn n Ser lys |IAsn Thr |eu
%M@s 705-PTeg BONEIXE MO AT G T ALG. D2 [ uB
sp Thr Ala H e Tyr Phe Cys 85 9 0 95 Aljla Lys Asp|Asp
EMBTCAAT A Q%YMEHWW@LIHR GYCd1® 1P0A/B
05 H|OGy Tht |[Leu Val Thr Val| Ser Ser 1j15 120 <2[0>
8 <211> 106 <?12> PRT <213> Artificial [<220> <223>
i GM5 (cAniihFcg a AndibPE49legh-Bif)gfhQX40L0HE |<406>0298 B
CM5 | Anti-hFCg | Anti-OX40L (A,B,C) | hOX40L-His LC.033 A
CM5 | Anti-hFCg | Anti-OX40L (A,B,C) | hOX40L-His LC.060 A

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

signals. LC.019 neutralizes other antibodies from group A as well as from group B.

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

Instrument: Biacore 3000, running and reaction buffer: HBS-P (10 mM HEPES,
150 mM NaCl, 0.005% Tween 20, ph 7.4), 25°C. Injection of analyte was performed
for three minutes at 100 nM and 500 nM and washed with HBS-P for two minutes.
Regeneration of the surface was performed by two injections of 100 mM HCI for 1
min each. The chip, assay format and sequence of injections and kinetic data

correspond to the description in the following table 5.
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Ala lie @n Leu Thr An.. Ser Pro Ser Ser Leu Ser Ala
Ser Val Ay 1 5 10 15 Asp Arg Val Thr lie Thr Cys Arg

wRb@eB=s79G9 N Ay lie Ser Ser Ala 20 25 30 Leu WEEER0p5/009968

Tyr Gn A@n Lys Pro Gy Lys Ala Pro Lys Leu Leu lie 35
40 45 Tyr Asp Val Ser Ser Ley, Qu Ser Gy Val Pro Ser
Arg Phe Ser Ay 50 55 60 Ser" Gy Ser Gy Thr Asp Phe
Thr Leu Thr lie Ser Ser Leu Gn Pro 65 70 75 80 Gu
Asp Phe Ala Thr Tyr Tyr Cyg,f8 G n Phe Asn Ser Tyr
Trp Thr 85 90 95 Phe Ay Gdn @y Thr Lys Val Qu He
Lys 100 105 <210> 19 <211> 119 <212> PRT <213>
Artificial <2288 <eLidrih avyLi | N, varAgdiyte fegion o

f LC. 060 <400>519 é& Gl%hﬁeu Ley Gu Seif Ay Ay
Gy Leu Val [@m uyu T 10 lb*er Ceod Arg Leu

Ser COys Al a|AMSseAnt-iFege T Ff* Phe Ser'™SE¢ Tyr 20 25
30 Ala Met Ser Trp Mai-hAeg |G nL@loal Pro @oLys Ay Leu
Gu Trp Val |35 40 45 Ser Leu I r G Gy G

Leu Thr Lys |Tyr Al a Asp Ser Valr8,9§§55 6%3)@5)1“ Glz Aré

Phe Thr lie|Ser Arg Asp Asn Semti-[\NFaArig Thr Leu Tyr 65
70 75 80 Led G n Met Asn Ser Aln,‘?iUCﬁﬁ@L a GI u Asp Thr

Al a Val Tyr “Fyr+—C€ys—85-96- A-a—tys—Asp tieteu Val

Thr Ay Ala Leu Asp Tyr Trp Gly Gn Gy 100 105 110

THH theks MR CDIL dRfwedQomeainspdfic<Bihaing2@ dnkib o7l or to the

<212> PR <213> Artificial 0> 23> heavy chain,

VP AbiTece byt afteros N A édl&éa[} 51 25gheggds that

LehdreGvids Der uidpycifit Yifdiyg o TN afd rCI0d. Gpy t&3590 M) 10 the

15 S Le e er Gy Phe Thr Phe
Blh/ @gdfélféggidfélﬁ%ﬁ %sﬂ ?953 Val Arg Gn Ala

Pro Gly Lys Gy Leu Qu Trp Val 35 40 45

Example 11
Affinity analysis of antibodies LC.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- LC.001 | hOX40L- | 4.27x10* |3.46x10® | <2,3x10™"
mkFcg His
CM5| Anti- LC.001- | hOX40L- | 4.85x10* | 7.72x10® | <2,06x10™"
mFcg IgG4x His

LC.001 and LC.001-IgG4x show the same affinity to hOX40L-His.
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Ser lielie Ser Gy Ser Ay Gy Phe Thr Tyr Tyr Al a
Asp Ser Val 50 55 60 Lys Gy Arg Phe Thr |ie Ser Arg

WAspedzas78er Lys Lys Thr Leu Tyr 65 70 75 80LeRCTAPROME009968

Ser Arg Leu Arg Ala Gu Asp Thr Ala |lie Tyr Phe Cys 85

90 95 Ala Lys Asp Asp lie Pr%Ala Ala Gy Thr Phe Asp

Pro Trp Gy Gn 100 105 110 Gy Thr Leu Val Thr Val

Ser Ser 115 120 <210> 21 <211> 5 <212> PRT <213>
Hhdigh @l <220> <223> CDR / antibody fragment <400>

2 yr Thr Met His 1 5 <210> 22 <211> 5 <212> PRT

<BLISA assayifey dqtegtioans estikadierbimting to @%4body fr agnent

<400> 22 Ser Tyr Ala Met Ser 1 5 <210> 23 <211> 5

<212> PRT <21 tifici 2 3>

f?’ééﬁé‘ﬁf‘ P&@ﬁoéﬁz@gtﬁgﬂt%ﬁﬁé yiwozzf P50

Eﬁot‘iﬂ)ﬂﬁkd PR40%.2d:3sp1vatd inf 1|nclhl&|t10ﬁ Zﬁﬁfer <(Z’2'23=>PE?S)R0htam1ng

a b

Q%‘e@zﬁe "R o BBl B L pl D echperature
Then the plates were washed twice using washing buffer (WB = saline containing
0.1% Tween 20).

Samples (cell culture supernatants or purified antibodies) were serially diluted in IB
and added to the wells. Plates were incubated for 1 hour at room temperature.
Subsequently, plates were washed twice using WB. Subsequently a conjugate of a
goat antibody against human IgG and POD (Dianova) was diluted to 50 ng/ml in
IB and added to the wells. Plates were incubated for 1 hour at room temperature.
Finally, plates were washed twice using WB and developed with ready-to-use
ABTS® solution (Roche) at room temperature (RT) in the dark. Absorbance was
measured at 405 nm after absorbance of the highest concentration reached a
sufficient OD (Fig. 1a). EC50 values are obtained in the range of 3 nM - 8 nM.

Example 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 gg/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 ng/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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<223> CDR / antibody fragnent <400> 25 Ser Tyr Ala Met
Asn 1 5 <210> 26 <211> 17 <212> PRT <213> Artifici al

WO 2000298223> CDR / anti body fragnent <400> 26 PCEEP2085/009968

Ser Gy Ser Gy Gy Phe Thr Tyr Tyr Ala Asp Ser Val
Lys 1 5 10 15 Ay <210> 27 <%11> 17 <212> PRT <213>

Artificial <220> <223> CDR / "anti body fragment <400>

27Ala lie Trp Tyr Asp Gy His Asp Lys Tyr Tyr Ser Tyr
TXEso¥HncL- %3 heasutdy 10add 26 2dihtted (Figdb%

<§§LS§)> er:tif,lscieaT <2%[?)> <%r§3<’%geg%(l)?%$ ant | bg'd; lgra);?rgﬁﬁalues
vegsbpgned ip thg angg hetwesn laM agdyt nlls Asp Lys Tyr Tyr

Ala Tyr Tyr Val Lys 1 5 10 15 Ay <210> 29 <211> 17

<212> PRI <213> Artificial <220> <223> CDR / anti body
fﬁ%ﬁ#—qow 29 Val lie Trp Tyr Asp Gy Ser Asn Lys
THACTyssaYddr dagtiSarof ValMalysinhibhtidginterd&iod of Mdd4>0X@0 with

i GIcaPR b8BT o83 A chbs Ghaot 2R, <223> COR /

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 reagent”
and the HuMab hOX40L as “competitor”.

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

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

Example 15
Functional assay for determination of the inhibitory capacity of antibodies for

hOX40/hOX40L Signaling (,NF«xB-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 pg/ml
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<400> 30 Val lie Trp Asn Asp Gy Ser Asn Lys Tyr Tyr
Val Asp Ser Val Lys 1 5 10 153y <210> 31 <211> 18

WE2h2mBRT <213> Artificial <220> <223> CDR / eCit/EPm05/009968

fragnent <400> 31 lie lie Ser Gy Ser Ay Ay Phe Thr
Tyr Tyr Ala Asp Ser Val Lys él 5 10 15 Ay Arg <210> 32
<211> 18 <212> PRT <213> Artificial <220> <223> CDR /
anti body fragment <400> 32 Leu lie Ser Ay Ser Ay Gy

L ek TR c3-X3d k%62 tindSEQD AR iy
<§%8>"R§8 <§_11> 1%@5@2 ngpl“l(géfggy%rt]infi Ci a?:?t<220,>ﬁqun the
<ggef reprnbinaniGelofyp He/mbaht wassdgsd-33 Asp Ser Ser Ser
Trp Tyr Arg Tyr Phe Asp Tyr 1 5 10<210> 34 <211> 11
<212> PRT <213> Artificial <220> <223> CDR./.  ant]j Y, .
r FaGrathor a0 sAcoll yoig wediarhasrt A Eeb ol s Opiibin o
As®wiY plate W/0lG4 ¥RakPindbbated dver hight 12 2 (RRTins@a®or. K562_wt or
Lf 16 20> <P223> _ant] ag </
255, Bl 50 B T (L1 B BAGN of i A0FRMaIRABRT or not
formalin-fixed K562 cells expressing OX40L (frozen at -70°C) were thawed and
diluted 1:10 in MEM/10%FCS; the K562_OX40L cells were preincubated with
antibody against OX40L for 30 min at RT. The stimulation time with the
K562_0OX40L cells was between 30 and 150 min. Protein extraction from cell nuclei
took place according suppliers instruction with the NE-Kit from Active Motif. The
TransAM NFxB-ELISA from Active Motif (the assay was performed according
suppliers instructions) was used to determine OX40-signaling, which results in
NFkB activation. The measurement was performed at wavelength 450/620 nm
absorption in a Tecan MTP-Reader (Fig.3). 1C50 values for all LC antibodies were

obtained in the range between 0.6 and 5 nM.

Example 16
T-cell activation assay

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_OXA40L 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 Histopaque®-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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12 <212> PRT <213> Artificial <220> <223> CDR /

anti body fragnment <400> 37 L 5_Asp Asp lie Pro Ala Al a
Gy Thr Phe Asp Pro 1 5 10<210> 38 <211> 11 <212> PRT
<213> Artificial <220> <223> CDR / antibody fragnent

<f96> B8trbl 2elftS gwllél %QU aM@Imal G YinNtRe Lete ARPMIY nedium
5 10, <210> 39 <211> 13> Artificial

meppeshascdgsc r/‘b"élntKISB%G Sftr%{ggREf;ew Wit X485 apg mapytained in
Sﬂfe @rle Ghydiuhe sBppleShtedr pithe GeAbtxid G418, <@bO5) 40 a final
1B gt b ol Jobed o« TR i e
Sem&SmediTyr atl bix1AF eelly/ &, bpd<dig@nsedlintRdath well of 21gwélRiissue
<@difite ’%'Hté bt §b H /w%ﬁ%@.?leM/well). Appropriate dilutions of the Mab are
added to the cells in a volume of 20 pl/well, and incubated for 1 hr. at 37°C. Each
dilution is tested in duplicate wells. PBL are added at a volume of 100 pl/well (10°
cell/well). The final ratio of PBL to K562 cells is ~13:1. PHA (10X) (Sigma L-9132)
is added at 20 pl/well (final concentration 0.75ug/ml). The total volume per well is
completed to 200 pl with RPMI/10%EFCS. Plates are incubated at 37°C in a 5%
CO,-humidified incubator for 24 hrs. After centrifugation of the plates, the
supernatants are collected and IL-2 tested by ELISA (BD, San Diego, CA, Cat
No02627KI), according to the manufacturer’ specifications (Fig.4). To calculate the
ICso (Mab concentration that blocks 50% of IL-2 release by OX40L-stimulated
PBL), the background IL-2 concentration produced in the control cultures
(PBL+PHA+K562WT) was substracted from the total IL-2 produced by PBL-
stimulated with K562xOX40L+ cells (Fig. 5). 1Csp TAG34: 0.07uM; LC.001: 2 nM;
LC.005: 10 nM. The 1Csq values are in the range between 2 and 10 nM.

Example 17
Tetanus assay (“IT-Assay’) Testing the inhibitory effect of antibodies on

peripheral blood lymphocytes stimulated by tetanus toxoid

Peripheral blood mononuclear cells (PBMC) were isolated from heparinized blood
by Ficoll Hypaque. In most cases freshly isolated PBMC were used for this assay. In
some cases also cryopreserved PBMC were used. The medium for this assay was
RPMI containing 10% human male AB serum (Sigma-Aldrich); 2 mM Glutamine
and Pen/Strep (ready-to-use mixture of antibiotic penicillin and streptomycin
(Roche Diagnostics GmbH DE); lyophilisate reconstituted in 20ml; use of 2ml per
1000ml medium).

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

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

concentration of 2 to 5 pg/ml. The positive control wells (maximum
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wd 006829872 PRT <213> Artifici al
"anti body fragnment <400> 42 Arg Ala Ser An Gy Val Ser

<223> CDR / antibody fragnent <400> 41 Arg Ala Ser G n
Ser Val Ser Ser Asn Tyr Leu Ala 1 5 10<210> 42 <211>
<220> <223> CDRPCT/EP2005/009968

Arg Tyr Leu Ala 1 5 10 <210>:43 <211> 11 <212> PRT

<213> Artificial <220> <223> / antibody fragnent
<400> 43 Arg Ala Ser A n Ser Val Ser Ser Tyr Leu Ala 1

E fe?gt;(gﬁstﬂ'ﬂuligd{ilPogl Acorddiged AT tﬁzdlﬁ?)tlﬁ&t\lvéllscélﬁlbodles (as
< 20> <22§ ngkkg ntlbo fragment <4 0> 44 Leu Ser
APwrifegd I wegg gdded dn Arfpa Sgncrpaitpreofri i Mﬁsn%b TAG-
Sef whs 5ndﬁHeH51n(]hG dsday (finel &ﬁfceﬁieitlo‘ﬂ 330 lplg,linlé\l As A0nstdd@atory
4g <211> <220> <

akBreBd SorT A e ARGt araed, Wi pEEGR i aplitaRes.
Thr 15 <210> 46 <211> 7 <212> PRT <213> Artifici al

<3&?th suf %2[3’;? fg@ﬁh[g ﬁ@%ﬁ%ﬁqy@ffr@%%z,%Qooﬁurﬁﬁdlt% aH’Adh%mdme
was added m a final concentration of 1uCurie/ml and after an additional
incubation period of 16 h the plates were harvested and incorporated 3H-thymidine

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

Example 18
Cross-reactivity of the OX40L antibodies with mouse OX40L

To determine the ability of the antibodies of the invention to cross-react with
murine OX40L, serial diluted antibody and control antibodies were incubated with
K562-mOX40L cells, stably expressing mOX40L. Binding to K562 WT cells and
K562-hOX40L cells, stably expressing hOX40L, was also assessed. As negative
control a HuMab antibody directed against Keyhole Limpet Hemocyanin (alpha-
KLH) was used. Antibody RM134L, rat anti-mOX40L (eBioscience, San Diego, CA)
was included as positive control for mOX40L expression. Antibody TAG-34, mouse
anti-hOX40L (MBL, Nagoya, Japan) was included as positive control for hOX40L
expression. For detection of bound human antibodies, a fluorescein (FITC)-
conjugated goat anti-human IgG antibody was used. For the detection of bound
RM134L a biotinylated rabbit anti-rat IgG antibody (DAKO, Glostrup, Denmark)
was used in combination with streptavidin, conjugated with phycoerythrin (PE)
(DAKO). For detection of bound TAG-34, FITC-conjugated rabbit anti-mouse IgG
antibody was used. Calculations concerning EC50 values or maximum binding at
20 pg/ml (Bmax) of the HuMabs tested were determined using non-linear

regression (sigmoidal dose-response with variable slope) using Graphpad Prism
software.

Results:

LC.001 according to the invention was able to bind to hOX40L as indicated by an
EC50 value of 5.16%2.93 pg/ml and a Bmax (MFI) value of 385.22, but not to
mOX40L or WT cells as shown by Bmax (MFI) values of 11.41 and 9.67,

respectively. Furthermore, LC.001(I1gG4) according to the invention was also able
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<210> 47 <211> 7 <212> PRT <213> Artificial <220>
<223> CDR / anti body fragnent <400> 47 Met Pro Pro Val

waeehys7val 1 5 <210> 48 <211> 7 <212> PRT <2IASKEP2005/009968

Artificial <220> <223> CDR / anti body fragnment <400>
48 Asp Ala Ser Asn Arg Al a T% 1 5 <210> 49 <211> 7
<212> PRT <213> Artificial 0> <223> CDR / anti body
fragnent <400> 49Leu H's Pro Leu Cys Lys Val 1 5 <210>

5%;3@&& lybi ﬁ%%@ﬁﬁﬁ%ﬁ&ﬁaﬁakﬁ%h &tcah vaﬂ%@@?& f9°-’213(?5 land
Se 3@%@&@9% 34b39:bug n@;zmaoﬁfﬁﬂ @21@6 iﬁ £t § 0@1 ya Bmax

<PM0P vakiddF 1CDRakd aBs,| degsdytivetya Qggiﬁecﬁéﬁﬂén%atﬁéﬁorﬁﬁﬂ alpha-

Lgﬁé‘f)dl V%]chllrbcr ‘Eﬂ aLI%; hr(Flg % %%ereforg %)X4%£ tl%ogles accorcPT ng 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 complement system

Clq and C3c Binding ELISA

To determine the ability of the antibodies of the invention to induce Clq binding
and C3 activation, an ELISA plate was coated with serial diluted antibody and
control antibodies. As negative control a human IgG4 (The Binding Site,
Birmingham, England), that binds Clq very weakly, was used. Human IgG1 (The
Binding Site) and alpha-KLH (IgGl) were included as positive controls.
Subsequently, coated antibodies were incubated with recombinant C1q or human
pooled serum, as a source of C3. For the detection of bound Clgq, a rabbit antibody
directed against Clq (DAKO) in combination with a swine anti-rabbit IgG
antibody, conjugated with horseradish peroxidase (HRP) (DAKO) were used. For
the detection of activated C3c (generated via activation of C3), a mouse anti-human
C3c antibody (DAKO) in combination with a rabbit anti-mouse IgG antibody,
conjugated with HRP (Jackson ImmunoResearch Laboratories, West Grove, PA)
were used. To assess differences in coating efficiencies, coated antibodies were
visualized with a goat anti-human IgG antibody, conjugated with HRP.
Calculations concerning EC50 values or maximum binding at 10 pg/ml (Bmax) of
the HuMabs tested were determined using non-linear regression (sigmoidal dose-

response with variable slope) using Graphpad Prism software.
Results:

LC.001 according to the invention was able to bind Clq efficiently as indicated by
an EC50 value of 2.1920.42 pg/ml and a Bmax (OD405) value of 3.089.
Furthermore, both positive control human 1gG1 and anti-KLH could bind Clq
efficiently, as indicated by EC50 values of 4.17£1.08 pug/ml and 2.57+1.51 ug/ml
respectively, and Bmax (OD405) values of 2.685 and 3.306 respectively. As expected,



<223> CDR / antibody fragnent <400> 52 G n A n Tyr Asn

Ser Tyr Pro Tyr Thr 1 5 <210> 53 <211> 8 <212> PRT
woeAhamerd i fici al <220> <223> CDR / anti body frPGEHREA005/009968

<400> 53@ n G@n Tyr Ay Ser Ser Phe Thr 1 5 <210> 54

<211> 9 <212> PRT <213> Artificial <220> <223> CDR /

anti body fragment <400> 5 4 G n Gn Arg Ser Asn Trp

Gn Tyr Thr 1 5 <210> 55 <211> 7 <212> PRT <213>

| s n max
A{hte é Eﬁiv@ coﬁggplﬁgrﬁ%is%n% dot ‘;I’;EH& é%jyas ﬁm?%l?@% B

<@ailze> Oﬁﬁﬁézlylg@m/&% il %QlégG@cz 2@9&2@3@ ﬂEﬂDF@VFma?ft hBddgst the

8BNo biddOq,26 siswh Bein BDR0bIBtaY@hlusef0.88uy Thr 1 5
0> 57 <211> 9 <212> PRT <213> Artificial <220>

<223> CDR / anti body fragnment<400> 57 A n G n Phe Asn
Shr lify withrthe Thg bRitEng cdpasizit)>CH&lepddition BHQ.C.001 occurred in an

5 antibody-concentration dependent manner, with an EC50 value of 2.67+0.16 pg/ml
and a Bmax (OD405) value of 2.614. Furthermore, both positive controls human
IgG1 and anti-KLH could deposit C3c efficiently, as indicated by EC50 values of
5.45+0.36 pg/ml and 2.16+0.26 pg/ml respectively, and Bmax (OD405) values of
2.543 and 2.633 ,respectively. As expected, the negative control human IgG4 did not
10 deposit C3c, as shown by an OD405 Bmax value of 0.095. Moreover, LC.0011gG4x
according to the invention had lost the capacity to deposit C3c, as shown by an

OD405 Bmax value of 0.090. (Fig.8 and 9).

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

15 IgG-induced antibody-dependent cellular cytotoxicity (ADCC) is mediated by Fcy
receptors (FcyR) on effector cells. To determine the ability of the antibodies of the
invention to bind to FcyRs, 11A1.6 cells (derived by limited dilution from IIA1 cells;
Jones, B., et al., J. Immunol. 136 (1986) 348-356) stably transfected with human
FcyRI, FcyRlIla, FcyRIlb and wild-type cells were incubated with serial diluted

20 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 FcyRII, were used. Human IgG1 (The Binding Site) was included as
positive control for FcyRI binding and human IgG3 (The Binding Site) for FcyRII
binding. Bound antibodies were detected by FACS analysis using an antibody

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

using Graphpad Prism software.

LC.001 was able to bind to FcyRI efficiently (comparable to the control 1gGl

30 antibody) as indicated by an EC50 value of 0.11£0.03 pg/ml and a Bmax (MFI)
value of 8041.54, but not to FcyRIIa and FcyRIIb as shown by Bmax (MFI) values of
25,06 and 21,18, respectively.
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<212> PRT <213> Artificial <220> <223> heavy chai n of
LCOA (human 1gd type) <400> 58 G u Val G n Leu Leu

waoeeBEs799dy Gy Gy Leu Val Gn Pro Gy Gy 1rSI/ER2005009968

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe

Asn Ser Tyr 20 25 30 Ala Met _Ser Trp Val Arg Gn Ala

Pro Ay Lys Gy Leu GQu Trp Val 35 40 45 Ser He lie

Ser Ay Ser Gy Gy Phe Thr Tyr Tyr Ala Asp Ser Val 50
881118 %x 1&@ tTHfb EANIY. &F o PEI

TEC h%@ X foﬁh&l éljghﬁ%?g&cﬁz N%O?ﬁl%sr o PEOOMEEH was

n Ser Leu
AFQRgrab aum tbss@nml Ig%amwodrywiﬂrwl E&pY valpegys 0.863%).12) yg/ml
Lyisd ma&r(mmb&al\é@lofﬁbm (78 N@Md-ﬂ'yoﬂf@o@ﬁ G-ﬁ)trto-lp'c’&RIIa and

PR v b GrRed Bmar 0l Glies 1852106 31@51022 Seggctively),

Lwhen@hﬁcoﬁltml 513 Saiboly svaSalsle Thbin8e Bniaky MBI Y valins oAl586.65 and

BTG Q0 YUl BB M o

AL¢- 08l g Géw gighhtol Seymicrgd teathe BICS0 Tilne phantibody AC&O\Val
165 170 175 Leu G n Ser Ser Gy Leu Tyr Ser Leu Ser
Ser Val Val Thr Val Pro 180 185 190 Ser Ser Ser Leu
n Thr Tyr lie Cys Asn Val Asn Hs Lys 195
2006ten 158l JPIOX 404 rHwislabsltarbihd fo RGRIAS pn NScellys Val G u
Pro Lys Ser Cys Asp 210 215 220 Lys Thr Hi's Thr Cys
Pro Pro Cys Pro Ala Pro Gu Leu Leu Ay Ay 225 230
23?6 RO nno tigeabiltyl ofPthe angibodihe oPthe Prventigrs tPbimdl fos FeyRIlla

| 2 5 5
VaI (ﬁ) oggua%l I{alﬁer f'ﬁKiﬁ&llg ﬁeé‘gﬁerﬁr @lc;mir I\E&ﬁbn@d&ar Cells

) pieEs @P@tﬂ\da?niwub% Aeglfh P pigml W&ﬂul}é@b agfipody and
V@éntﬁl%n‘ﬁ%bdﬂe& $n 2Hbp %8&1&385 aBséhcAl A ZOY}Sg/m lof laygloahﬂ mouse
VAt (S <E§h-<$§1?% Ghe oG WPL 1iheRp5 5 vy binding
Asia KeyRillay 45 30gatBe Qodtt&ls,3A0nH IgGlzyandLI)g§4C®"$1e IBymim/gBue) that

L}gé r@‘lf]r 1ri'dy ?cygh?a Lv@elrje E]Eeg ﬁlu% G(L;I a%dq&é?)i(‘r%ﬁe %ﬁ% 1;;’%?@1&) were
anslugdgd aypyposigne cgmtsolséu ﬁtmRHLae inping. prn%éntlmdgeSAgpNK cells

Giidrd &l TRT bLYACHIRalfiTusHB a BBNaHeRM 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/ml (Bmax)
of the HuMab tested was determined.

LC.001 was able to bind to FcyRIlla efficiently (comparable to the control IgG1
antibody) as indicated by a Bmax (MFI) value of 641.37. Addition of a blocking
antibody against FcyRIIla abolished binding of LC.001 to NK cells (Bmax (MFI)
value of 194.61 compared to background staining of 145.38). LC.001 IgG4x did not
bind to FcyRIlla and behaved comparable to the control 1gG4 antibody, with a
Bmax (MFI) value of 170.52, resulting in a Bmax of LC.001 1gG4x which is about
only 10% of Bmax of LC.001. Addition of a blocking antibody against FcyRIIla had
no effect on LC.001 IgG4x binding (Bmax (MFI) value of 174.26) (Fig.11).
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355 360 365 Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser
Asp lie Ala Val Gu Trp 370 375 380G u Ser Asn Gy An

w@RemeRs7AsN Asn Tyr Lys Thr Thr Pro Pro Val 3881/B88105/009968

395 400 Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser

Lys Leu Thr Val Asp 405 410 415 Lys Ser Arg Trp G n

Gn Ay Asn Val Phe Ser Cys Ser Val Met His 420 425

430 Qu Ala Leu H's Asn His Tyr Thr G n Lys Ser Leu

Sg{a yzﬁer Pro 435 440 445 Gy Lys 450 <210> 59 <211>
ificial <220> <2€I > v

oEffeLceethMa@gb@K‘lOLzséMmm $4binding ton 33-" lrsgry lunan

VahbHchl veilerlddotheBalceBes Panyo@lly Gy Leu Val Gn Pro

Gy Gy 15 10 15 Ser Leu Arg Leu Ser Cys Ala Al a Ser

Gy Phe Thr Phe Asn Ser Tyr 20 25 30 Ala Met Ser Trp
VEhdoAhgiabtellsAbaae BeariGed td yeprelsyhQX4)LAKotamipAVat aB5lmd@unol.

4l§et§2§4 2\/5%)| 158) ggﬁlggl mnﬁﬁf&aﬂﬁr&r)@hﬁl&ﬁ%ﬂé} Is gMgV-E)d' rﬁltlﬂally
A@wrﬁs hOSH0L ang fllhﬁefOThlcoﬂléLbeTWg@S miorlsselebcede@Od;l” “Aim of

Matis A48y WY to-@dlerfiifle heafatd &F MSR40TNbn M@V I | cellyiftel Winding to
s859 95Ala@f§ p Arg Leu Val Ala Pro Gy Thr

Pﬂé“b/ﬂéltfs n 100 105 110 Gy Al a Leu Val
Thr Val Ser Ser Ala Ser Thr Lys Gy Pro Ser Val 115

Cfl%\éf?éw.?%eth%vo 1 RS e)ﬁ%gd%;%‘ %g—ﬁe&qeéﬁl? la?j% Hls 5 fVF i days. in
Lyyse\ﬁpka'yﬁars:h@) |5Frho cellsuvepe platgallintprid-well plass ( lﬁwoxsll}/well)
155 160 Trp Asn Ser Gy Ala Leu Thr Ser Gy Val H's
Thr Phe Pro Al a Val 70 175 L €] - d )
L fery Anysahe mediadgis BaReegdp KA M0 v PR o g ontibody
V@fKﬁQB S@tﬁbo&ra bt ﬂ}&holla"llmfﬁeﬂ thfociﬁyﬁn) EE&CQ%& oA3/C.001 for

a Hi S er Thr |

¢ Goplitmeiade) £, 4 ety b330 20 b

LRestﬂihmng& tich HICYEC Reet)s FWlth CLV& 94 oorALﬁ 0Pt 0 F&LCS-sMiming with
Alseizoglalfy g]élbgdsfsag%%gt Igl’t)lﬁngﬁg} Il’£lﬁ:ll§ﬂv1tl@\lle)l3 hgs F%Ell' Br against

Pro Pro Asp T
human IgG, labelled W1th 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 line 10 with line 11 and 12).

Antibodies according to the invention in a concentration of 10 pg/ml do not induce

downregulation of OX40L expression on HUVEC cells.
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245 250 255 Ser Arg Thr Pro Gu Vval Thr Cys Val Val
Val Asp Val Ser H's Gu 260 265 270 Asp Pro G u Val
woy®eBts7Asn Trp Tyr Val Asp Ay Val Gu Val BHGI/RFH05/009968
280 285 Asn Ala Lys Thr Lys Pro Arg Gu Gu Gn Tyr
Asn Ser Thr Tyr Arg 290 295 300 Val Val Ser Val Leu
Thr Val Leu Hi's Gn Asp Trp u Asn Ay Lys 305 310
315 320G u Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
Ala Pro lie Gu 325 330 33&% Ny Thr lie Ser Lys Al a
Lys Gy Gn Pro Arg Gu Pro n Val Tyr 340 345 350
Thr leu Prao Pra Ser Arg Asp GQu leu Thr lys Asn G n
ValMé\BelﬁseH%& 355«1@5@5@651‘ rhécﬁdﬁry'—lﬁﬂb‘f(ﬂ' Lys Gy BBl
r Prod‘gg Asp H e Ala Val ﬁA p 370/ 375 380 Gu
?w‘)ﬂ@ﬂ Gory n PRINBS L Asn As Lys| Thr Thr Pro
Pro Val 385 390 395 400 Leu Asp Ser Asp| G y2.3&r Phe 24h
e L Tyr Sér Lys Leu T Val Asp 405 410 5L
qugﬁacolr}élﬁl (” Gyn Gy \(I-Zi] 2\ DhE Ser \/'oséil \v/yls 5.39
VBtmedlis capl425CAR0 G u AI<:11>Leu Hi s Asn H| 28132 Thr 2499
S!,Zn I@IH Ser Leu Ser Leu f’% Pro 435 440f 445 %y Lys 4.74
HIU LJ.U U \211 447 :J.L I"T(I LJ.O/ HI l.I I LAY d.l -
<2208LHZ23> hed(P0dhai n o<h>COD  (S228P hundit4 g4 23.07
'n;tL@g)()l <400>|60 G u Val (ghg Leu Leu G u Setgddy Gy 3078
.:ly teuVai—Gmnm Pro Gy \r% I—5 1015 Ser teu Arg teu
SErLEYA Ala ALACE gy PRE>Thr Phe Asn| Ser38Rf 2q 25 38.69
30, Abdia VBhtrsler -Trp Val Algn$3n Ala Pro @y Bys Gy Leus1s
o Trp val .5‘)40 Ser f[ie 1ie Ser Jy[sSer €
S H‘C?KWOT IAN-3% Asp $8™MX/a1 5 0 5 5l o 1Y y(:l yy,A“r $>:32
Phe<{it>1 i e Ser Arg Asp Asm:Ser Arg Thr| Thr 3ls8u Tyr 653.43
0 Le Ser Leu Ar
Tﬂ\& %{LB_I?/Q \ &Aﬁg Ofs E%ﬂl ﬂ O 5 AI ng uc-a%qréJAr anl_b 31.58
val. M(aﬂ’ro Gly Thr Phe AspnIyr Trp Ay GI n9:|4@10 105 7.39
a Le Thr sSer Ser Ala| S L
-3&@3‘@'~ Vit AGae 00 YamBPr 200 B o Srr sy e 1489
Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala

Example 23

Western Blot analysis of TAG34, LC.001 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 H,0 ad 10 pl were put together and denatured for 10

min. at 70°C. After that the samples were loaded onto a NuPage gel (Novex; 10%
Bis-Tris) and run for 1 h at 150V in 1x MOPS Running Buffer (Novex).

The gel was blotted by a Semi-Dry-Blot onto a PVDF Membrane (Millipore;

activation of the membrane by 5 min. incubation in methanol and 10 min

incubation in 1x transfer buffer) using 1x NuPage Transfer Buffer (1x buffer, 0.1%

Antioxidance,

10% methanol) for 1 h / 50 mA in a semi dry chamber. The

membrane was blocked in 1x PBS / 5% milk / 0,5% Tween under shaking for 1h at
RT. The primary antibody (pAB) was diluted in 1x PBS / 1% milk / 0.5 % Tween,
added and incubated overnight at 4°C.
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130 135
Gu Pro

140 Leu
Val Thr

waopedtm7deu Thr

165 170
Ser Val
Ay Thr

175 Leu
Val Thr
Lys Thr
Pro Ser

Ay Cys
Val Ser
Ser Gy
A n Ser
Val Pro
Tyr Thr
Asn Thr

Leu Val
145 150
Val Hi's
Ser Gy Leu
180 5 190

Cys Asn Val

Lys
Thr

155

Asp

Tyr

Phe Pro

160 Trp Asn Ser

Phe
Tyr
Ser
Asp

Pro
Ser
Ser
H s

AT/ EPd005/009968

Ser
Leu
195

Leu
Ser
Lys

200 205 Lys Val Asp Lys Arg Val Gu

S s Tyr P s Pro Pro S
e lgm(nggf&’o“‘é%Vé%%“{f%@er Val 205 230
236.0080 Phel-Led( 1Fﬁ1lé8)P5A§11Pro Lys Pro Lys Asp Thr Leu
MehGhie Ser1.8n(1ldfig)24mi250 255 Pro G u Val Thr Cys

Val Val Val Asp Val Ser GAn Gu Asp Pro G u 260 265
270Val G n Phe Asn Trp Tyr Val Asp Gy Val Qu Val Hs
A% he Aheanbryse ®Z5w28@dﬁ5fo'ﬂ’1t) Mirs irPil x0P BY/ @) 5@ TweSh.Ul'M@ secondary

Ph Val g 9 V
1%1[%9%19 @ﬁp) s q_P(xrtedgrg IX?BS.I_‘;il I/Sq'fnlliz(b 2 /% 'ﬁg(g:n Qlided and
Tyrcuhaysd 3051310 a8 1T 320 I@y&)ll_g/rsd \Ué?tooéa?olwéwawgtlb@%f/ against
Lﬁﬁ'mgﬁ Qg§QP1e§%5 il h@: l@)@b Hﬂ'@tlo-l;h{vas] h&d%@%Aﬁ%Q)r @%G.ﬁeﬁolyclonal

bty oo gadhssk brw Ge v e Vi %@qttlﬁ%kltﬁgme) ina
Asa0Gdiutied whetised au sAB rTl@yﬁlekﬁmxﬁS&swheSB& Mal30 lyis with 1x

%ﬁs 23@5 §¥EF ggrg & de&cplol Itl?e ﬁ.\mp 1 ht %gste-FBpBlgtmgﬁﬁll{ (Roche)

ThecoRting Iﬁmmu\‘MturtleaJmAtspct@elrwmeé QBhQBQESulm)@OlAStﬂJe @eytern blot

S%rez %}%“ir?_g] hﬁ%gl ME LS@rOOf‘rlQ aBﬁutoTH‘&ec\tla(ldoé&?l gyl%at%?flenatured

89’%(4% Whegas H:é)O%P‘EId ”Ar*&%éa n@?%méés da%uqqpéjw.# Hi s
Tyr Thr G n Lys Ser Leu Ser Leu Ser Leu Gy Lys 435
440 445 <210> 61 <211> 214 <212> PRT <213> Artificial
<220> <223> |ight chain of LC OO <400> 61Asp lie Gn
Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser vVal Gy 1
5 10 15 Asp Arg Val Thr lie Thr Cys Arg Ala Ser G n
Gy lie Ser Ser Trp 20 25 30 Leu Ala Trp Tyr G n Gn
Lys Pro Gu Lys Ala Pro Lys Ser Leu lie



10

15

20

25

30

35

35 40 45 Tyr Ala Ala Ser Ser Leu G n Ser Gy
Ser Arg Phe Ser Gy 50 55 60 Ser Ay Ser Ay

worhme/ w7 eu Thr lie Ser Ser Leu G n Pro 65 7

G u Asp Phe Ala Thr Tyr Tyr Cys G n A n Tyr
Tyr Pro Tyr 85 90 95 Thr Phe Gy Gn Ay Thr
Gu lie Lys Arg Thr Val ﬂa 100 105 110
Val Phe lie Phe Pro Pro Ser Asp Gu Gn Leu
¥ KRefléRed 25 Thr Ala Ser Val Val Cys Leu
Asn Phe Tyr Pro Arg Gu Ala 130 135 140 Lys
Trp Lys VaI Asp Asn Ala Leu G n Ser Ay Asn

Val Pro
Thr Asp

OPGBERI05/009968

Asn Ser
Lys Leu
Pro Ser
Lys Ser
Leu Asn
Val G@n
Ser Gn

14kibd, 39, éltfa5 B66hdah. BiSstys Mads. Gdndanu253 (1998)m3Per36lys

25Poes, &3 ke Sl LD Sl 17 55!

180gal, 35 1910 MblalnDysn@i 80 UaP3)THOS-M8s Gin Gy

Thr Leu
Val Tyr
Leu Ser

FHRYD-5 Behiie 35, GRELA s S, B500of1 asSlats

Aprestidesi &b, epoBuxd hgmuneh vy (X021 2879¢248€. 00
|ﬂﬁ]oﬁrym) e*fﬂp%rﬁﬂhﬁi'nﬁnmam 9'99}-@61331@6243 U

dn Pr
%EJS“LQ% s@F a‘qﬁé AUuATeRf r%ewlsa%#éul%hﬁ
Phe 20 2%n30W(Hyinkatcidics, NevpoYddd (19087 G n Al a

I‘ﬁasrn l\‘l‘[[ aﬁéglogecg ¥oen 3%3 ﬂ%) ?%ﬁ ?‘zldNr avlall e
L?@n@l, it My gt aﬂ’h@yfﬁmchhq)legw (2}3@@ ],QgpuAs n Ser

TﬂéudaelﬂRPG@aﬁEMTiﬁ) 7513@9%?'3)945 oyet Asn Ser
Cys 85 90

ABlgzasels. Rs@FalséﬁloeF‘rlﬁlf%03A¥641T¥77r48Phe Asp Tyr
B oeraOP166al ] L OmGhyhol.nu7 (E91YVaé-93hr Val Ser

5 (human
Ser Gy

éﬁ:en@hlbhshmg
Pro Ay
Trp Tyr
50 55 60
Lys Asn
Leu Arg
95 Ala Arg
Trp Gy
Ser Ala
Pro Leu

ey M il Ur SBinorf) 7alPordBy Thr A a A a

1B0inh86sel RO ahé Celglay]. WéolLbumVabl Il§$19¢X§b9(]7y917Phe Pro

R gBG0) ekt AN, AYRley 8. Fmuhdl11580880%83-689
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Trp Asn Ser Gy Ala Leu Thr Ser Gy Val H's Thr Phe
Pro Ala Val 165 170 175Leu G n Ser Ser Gy Leu Tyr Ser

wazwe/Bms7Ser Val Val Thr Val Pro 180 185 190 SarT/EE005/009968

Ser Leu Ay Thr Gn Thr Tyr- lie Cys Asn Val Asn His
Lys 195 200 205 Pro Ser Asn r Lys Val Asp Lys Lys
Val Qu Pro Lys Ser Cys Asp Z10 215 220 Lys Thr His
Thr Cys Pro Pro Cys Pro Ala Pro Gu Leu Leu Ay Ay

2 ew:Phe Pro Pro Lys
el RE MG, Phupil 1fPoBhREs hE O o Thr
Frgogahhoal Hhyang Winye, Oud| MohBids AP B8 18 G
i@@stﬁ@é A\Zy,?e?a}émrﬂt ﬁngdﬂxo}/?k (3003) g’éueséssn Lrp [yr \T/ﬁl

p u, Va | n a Lys r
L%;Ig“%‘geyﬁaﬁd‘-ét al-él EXFGI\Z‘E#;]/?S ééﬁ”sé%ﬁéf‘z Tyr A g 290
2Rk s@4€) EMa) et Wh]. Bemulal. 164(2000)r41v844184€u H's G n Asp
T Le 0 5 320 Gu Tyr Lys S
L@@u%‘g"éza?"@soﬁdﬁézlﬁgzz (]e]llz r%o Ala Pro Hye Glyu 3@25
3B0ud3s. eyl JTkxpHMed. 988 (1996) Al&-1W8 Gy G n Pro Arg

GsHii R 0@ NEMAS. 1 und 333460332972(hs31Leu Pro Pro Ser
d Ser Leu 355 360

Arg Asp u Leu Thr Lys Asn n_Val
B@EOWﬁtS@SEtE‘éuN%}Fe ?.%}5(18939 PR Fyr Pro Ser Asp H e
Ajaﬁoﬁ@its,ﬂﬂety.pPrE)Z.CN%Y.5\c3@.Q§cSU$A%r(I%GBI) 2% 35/-2%3958 Pro

u n n r ro Va . 395
%@E@?&@%é&%%@dg%ﬁ)ﬁﬁé%ﬁe Leu Tyr Ser Lys Leu
Thmed/®l, efslp NeO& 420 (1B6) 532%s5%er Arg Trp Gn Gn Gy
ﬁﬁgbﬂ\_(,%.AE’Qﬁals%(?qvafées%?r}{ﬁlrnsdwtlmﬁiﬁloﬁégcaﬁgﬁerégt%tgeU., Public

ed His Asn'His Ty ‘nQ?/sSr eu Ser Leu
Ser Pro 4dslthgesrvigs Nafignalyastitaigs ot eplthgBethesa M3 991)
EK&@%)SBRKKWPB%&EM&ICI'68(|20(7033©1>—1'61?23> heavy chain of

Vet bortoby) sl o3 poePipoalPsiai  val an pro |
GKytahl, @, Jet 5l., Ihinddndbelrett 841(2008) 1-8u Ser Cys Ala Ala Ser
e T 08 g e 25 56 0y i s r
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Ala Ala lie Trp Tyr Asp Gy H's Asp Lys Tyr Tyr Ser
Tyr Tyr Val 50 55 60 Lys Gy Arg Phe Thr lie Ser Arg

WAspedzas78er Lys Asn Thr Leu Phe 65 70 75 80 Leur/@P1005/009968

Met Asn Ser Leu Arg Ala G u Asp Thr Ala Vval Tyr Tyr
Cys 85 90 95 Ala Arg Asp Ser 7Ser Ser Trp Tyr Arg Tyr
Phe Asp Tyr Trp Ay GQn 100 905 110 Ay Thr Leu Val
Thr Val Ser Ser Ala Ser Thr Lys Gy Pro Ser Val 115

SRR e, Wity MR 5t 1 9P SRS S TVl Ly
A@p‘ar@arRPhteal.PP@chtl-P‘rcsd.\ﬁm-Uﬁ«ﬁrfi@/dgfi%e’n%iﬁéﬁlso 155

éﬁi@ar@[&,%ﬂ sé%rffna,w,ANatdr@ng(rlps%?o-ﬁ y Val His Thr
e Fr

Toheas-iebil- Sae SBi - Ui Uhpo (o pibeahosht oo
SRivebty ].Beand Bulldddy S.TAnn G RevInimiigsl. 19 €0CQY)27As2190Val

' 5 205 T As
LBl iR g 1y ER B dRE 31057388 108
TRieclngn T Hx, eCyls NaturePpd (19p8) H3038 a Pro Gu Ala Al a

qié{geg,x’.lg,zé a?%rﬁgﬁltﬁf@(ﬁbg 4281459al Phe Leu Phe Pro
As hr lie 245 250 255 Ser

Pro L%s Pro Lys Leu I\/eq
AT RFAEB) &5 ¢f e YR, dOVEA00GLH AR Acp Val Ser
_T_Bdula(\%él«;t, BO, ﬁﬁﬁ:}gflﬁ-&ryeap K{P/,rc::;rt@ethn\d&igylgym?lg?ﬁa Lr p
r..Va a | n Ala
Lé@k’f’ﬁ?r’ @;g ﬁ%mﬂl&l- geﬁl?ﬂ%yﬁgﬁgg%ifm,&sﬁnb Ser Thr Tyr
ABljeld9R.R9& aBOD Bidl Chéa. 236(200d) 6318t66PAr Val Leu Hi s
r Spi UsAYr
g R i P Bedh. SRR S P07 S2T
GHiibgDE. 386 BBy Y- Tk, Medshhs (1984789595 @y G n Pro
é&gib@gf E.,Bm.,@agtr%é&ke@ﬁrgy Eﬂfﬂ(l@é@ 13681218 éeu Ero grs g
r P e r Lys er Leu
3§Wa§ﬁga$§ret%gNiteHe -é@%%l-gs(goﬁ%gzq{%l Pro Ser Asp
| TekahbhshiVa] et@.y. Virpl. 37 2@TH6BB67G/u Ser Asn Ay A n
P. n yy - RAY = Val 385 390
Sggka%‘ga’ﬁ’uetﬂé’gp g’e]f Ckés{% “9%2%00&277&1% Leu Tyr Ser
[ Fandkecy THRLVRY ) ASpcass A95) HE56)s Ser Arg Trp G n
GrayI&, Y., A58 sMabarhe, Sehnfans]. 3gsth Vs (Mat1) by 92420 425

Ay s R e R ) By, o D o L
Taylor, L., et al., Nucleic Acids Res. 20 (1992) 6287-6295
Thommesen, J.E., et al., Mol. Immunol. 37 (2000) 995-1004
Thotakura, N.R., and Bahl, O.P., Meth. Enzymol. 138 (1987) 350-359
Tozawa, H., et al., Int. J. Cancer 41 (1988) 231-238
Tsukada, N, et al., Blood 95 (2000) 2434-2439
Tuaillon, N., et al., . Immunol. 152 (1994) 2912-2920
Tuaillon, N., et al., Proc. Natl. Acad. Sci. USA 90 (1993) 3720-3724
US 4,179,337
US 4,301,144
US 4,496,689
US 4,640,835
US 4,670,417
US 4,791,192
US 5,202,238
US 5,204,244
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450 <210> 64 <211> 447 <212> PRT <213> Artificial
<220> <223> heavy chain of LC. 005 (S228P human | g4

wonioant9s7<400> 64 A n Val G n Leu Val G u Ser BWER095/009968

Gy Val Val Gn Pro Gy Arg 1 5 10 15 Ser Leu Arg Leu
Ser Cys Ala Ala Ser Ay Pheé%q Phe Ser Asn Phe 20 25
30 Ay Met H's Trp Val Ala Pro Gy Lys Gy Leu
Gu Trp Val 35 4045A|aAIaI|e Trp Tyr Asp Gy H's

Aﬁgskls\lg Err Tyr Ser Tyr Tyr Val 50 55 60Lys Ay Arg
e Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe 65

7957568822 eu G n Met Asn Ser Leu Arg Ala G u Asp Thr
A{Jgg,\ggg 12yr Tyr Cys 85 90 95 Ala Arg Asp Ser Ser Ser
Tyr Phe Asp Tyr Trp Gy dn 100 105 HO

55%?4E%u Val Thr Val Ser Ser Ala Ser Thr Lys Ay
PUS 53®1,0¥8l 115 120 125 Phe Pro Leu Ala Pro Cys Ser
gjgs 64% Ser GQu Ser Thr Ala Ala 130 135 140 Leu
Val Lys Asp Tyr Phe Pro Qu Pro Val Thr
ISSSéBGIQS 150 155 160 Trp Asn Ser Gy Ala Leu Thr
Sgrs 5@y, 3‘{31I H's Thr Phe Pro Ala Val 165 170 175 Leu
Ser’ Gy Leu Tyr Ser Leu Ser Ser Val Val Thr
thS 5F8r762?%o 185 190 Ser Ser Ser Leu Gy Thr Lys Thr
Twls 5]877,38ys Asn Val Hi s 195 200 205 Pro Ser

ot A9 X%ﬂ%a%égné?% ﬁeu%c‘é BB
Piven Digk, NEAY, aBidyvaPde WSekelMaG., 228 %@-QEHQBO)I th(éOQ@ui68-374
Pb’?tetpe(% egazgsgleﬁwzz)a‘/ﬁ9s‘>§ﬁoizﬂﬁ1d49u Met H e Ser Arg

S VaI Val Val Asp
VHYafé‘eESGfrfi @hetiea¥p Thep lmmynob 8 (385) 77al G n Phe Asn

TiARidberg \Aab ,864)., FhnMalol Gled (M) 8 - 16 AI a Lys 275

TWelé?egg oup-oh- Safredfaase SHROGLICEE T Val Leu
HiVeiiheng, A P., Bt ., BauinAsmnn@nyl. 1LY $1998u47Ty480Lys 305 310
SHaR D Okl ke 7O St
GWﬁrmroRA}/ get@l-uArpg magtel foyechurpy 48 @WPSL%W 800

WO 01/14424

WO 87/05330

WO 92/03918

WO 92/22645

WO 93/1227

WO 94/11026

WO 94/25585

WO 95/12673

WO 95/21915

WO 98/24884

WO 99/15200

Wu, T, et al., Transplant. Proc. 33 (2001) 217-218

Yoshioka, T, et al., Eur. J. Immunol. 30 (2000) 2815-2823
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340 345 350 Pro Ser An Gu Gu Met Thr Lys Asn G n
Val Ser Leu Thr Cys Leu 355 360 365 Val Lys Ay Phe

wayePras76er Asp lie Ala Val GQu Trp Gu Ser AsCr/BErd05/009968

375 380 Ay Gn Pro Qu Asn Asn Tyr Lys Thr Thr Pro
Pro Val Leu Asp Ser 385 390 395 400 Asp Gy Ser Phe
Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg 405
410 415 Trp G n Gu Ay Asn Val Phe Ser Cys Ser Val
Met Hs Gu Ala Leu 420 A4enAQQinkd s Asn His Tyr Thr
G n Lys Ser Leu Ser Leu Ser Leu Gy Lys 435 440 445
<210> 65 <211> 214 <212> PRT <213> Artificial <220>

_?1;—238%11 h8ibodih ahdta@éride@in OQ® s4 Qb Mdi OX4¥B) colalins a Fc
r n

Thr Le ey
R WA S T R S
Ser Ser Asn 20 25 30 Tyr Leu Ala Trp Tyr G n A n Lys
g g’ela(e %ﬁ) aacgcfrglr(%{]t Jathl i‘ecll’la%%teflgscﬂ N Ha‘?ﬁl{{é’ 5r§%o¥l§ cSioes
55 60n®tyn<‘5@rht®§n Eerrre@pyorsrhn%«ﬁﬁl Phe Thr Leu Thr lie
Ser Arg Leu Gu 65 70 75 80 Pro Qu Asp Phe Al a Val

mz Ghe Bibody feopraing Jaclim | e PrECEgeghtpe yabody is a

a Ah@mdfentlklyl10 Pro Ser Val Phe lie Phe Pro Pro
Ser Asp Gu GAn Leu Lys Ser Gly 115 120 125 Thr Al a
Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Ar
Atta 1BBe a8Hodsdcdoyding/td cl@ml Ir CLhyslct\mr/edAmﬁhﬂstge Antgbody is a

Leu C%}}Hm%ﬁEoguym‘aoﬁﬁecﬁﬁ{tlbgdﬁ 145 150 155 160 G u Ser
Val Thr Qu Gn Asp Ser Lys Asp Ser Thr Tyr Ser Leu

Ser 165 170 175 Ser Thr Leu Thr Leu Ser Lys Ala Asp
Tyr GrHe bt Scdoy&ng/@d anyof clad@s 1854, 508krdhah&yidadyl binds to

Val T ' s Pro Val Thr Lys Ser
195 2%@0’5" ﬁ?%ﬁ?ﬁuwﬁﬁeﬁv %% s 210<210> 66 <211>
449 <212> PRT

6.  The antibody according to claim 5, wherein the Kp range is between 10 " to

10° M.

7. The antibody according to any one of claims 1 to 6, characterized in that the
antibody is an antibody of human subclass IgGl, containing one or more
mutation(s) from PVA236, GLPSS331 and/or L234A/L235A (numbering
according to EU index).

8.  The antibody according to any one of claims 1 to 6, characterized in that the

antibody is an antibody of human subclass IgG4.

9.  The antibody according to claim 8, characterized in containing mutation
§228P.

10. The antibody according to claim 8 or 9, characterized in containing mutation
L235E.

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

does not activate complement factor C3.
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<213> Artificial <220> <223> heavy chain of LC. 060
(human g3 type) <400> 66 Gu Val A n Leu Leu Qu Ser

w9879y Leu Val G n Pro Gy Ay 1 5 10 15PCEEP1001/009968

Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Ser

Tyr 20 25 30 Ala Met Ser Trp7VaI Arg Gn Ala Pro Ay
Lys Ay Leu Gu Trp Val 35 4(945 Ser Leu lie Ser Gy
Ser Ay Ay Leu Thr Lys Tyr Ala Asp Ser Val 50 55 60

%;2? Fi¥e ﬁft@)ogggcc&?@glg k& anL%eBne/'\Btgclﬁﬁ‘B N 1S@lr1ar5é’t§rll%ﬁgn that it

eu @ n Met Asn Ser
Al a dQ?SAQbelfFﬁrCONPéFUWIt dependept cyegtexigity %D@B AI a Lys
Asp lie Leu Val Thr Ay Ala Leu Asp Tyr Trp Gly An
€ 0 10 10 Thr, Leu Val Val Ser . .
T L tipony Geckbing Sy apiand ShcABY 1T oeimEharEy e gn that it
Pro Séues Het ellcitainSbodyFependent Ghljuld eytotbicidt GADX@). Leu
130 135 140 Gly Cys Leu Val Lys Asp Tyr Phe Pro G u

P Val Thr, Ser, T 145 1 1.55 r .y .
A’r[g L'g}be alxﬂ}bog rac<'(grd1n aw gnel_glp clia_;ﬂqe lpto 1%5 ﬂares/gt‘:rlieél n that it
165 1showk75Gan SHﬂSzSeass@ yinhibitiohy bySbtockmg Her iBeracdah of
\éaln Thr Y ing{ @)@@ Vﬂ?’lﬂ s%}ﬁﬁ’lei@gﬁﬁe[ asceoratlLeu a%ntrﬁBBn of 0.5

205 Seg/nmxmhmﬂyem N&D vAlsp i the ranyes oW&InMSI—lﬁl Mo Lys
Ser Cys Asp Lys 210 215 220 Thr His Thr Cys Pro Pro
Oﬁ% Pro Ala Pro Gu Leu Leu Ay Gy Pro 225 230 235
2k Sbp aygbodheharagterped 1PrtbatPfia61 piyisbady PindssOX4PL Fpd that the

Leu Nﬁ{tlHOId? c%%pr%@@a%@ia@@ﬂe g8 cmblﬁ’itQ)nQddeg@Jdeﬂﬂf selected
Val Ser s Gu Asp 260 265 270

Cys Val

Pro G1fi ﬁm\?gfg C@HESt%rPff?‘BbWPO Asp Ay Val Gu
Val Hi's Asn 275 280 285 Ala Lys Thr Lys Pro Arg Gu
Gu

s \C?g:‘l Tyr 1@1&1@3}% Iﬁf)le-@{)ﬁla @eﬁ@h b%%gl &5 ?a%gegl é?ée SEQ ID

Lys Gu 3131@ Bawl theheayahaipratighe d,g@a ﬁved b)S‘éEQ}!@rNO 2;
Ly% Ai)f Lﬁl,lgdh pc}éhﬁvapfagleld'ogqrag %ﬂ-ﬂ\éﬁ b %%l%&l@i@gyfﬁe SHQ ID
o Sor b L s S AR e g o e Gn Rl R,
Lys Asn (ha liyal chaat vdriable Bomadbde3f20 b3 @Mino acid sequence SEQ ID
NO:5 and the heavy chain variable domain defined by SEQ ID NO:6;
d)  the light chain variable domain defined by amino acid sequence SEQ ID
NO:7 and the heavy chain variable domain defined by SEQ ID NO:8;
e)  the light chain variable domain defined by amino acid sequence SEQ ID
NO:9 and the heavy chain variable domain defined by SEQ ID NO:10;
f)  thelight chain variable domain defined by amino acid sequence SEQ 1D
NO:11 OR 16 and the heavy chain variable domain defined by SEQ ID
NO:12
.g) the light chain (V) variable domain defined by amino acid sequence
SEQ 1D NO:1 and the heavy chain (V) 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;
i)  thelight chain variable domain defined by amino acid sequence SEQ ID
NO:1 and the heavy chain variable domain defined by SEQ ID NO:20.
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Cys
Gu

Leu Val Lys Gy Phe Tyr Pro Ser Asp H e Al a Val
Trp Gu 370 375 380 Ser Asn Gy G n Pro Gu Asn

WAs6/039874ys Thr Thr Pro Pro Val Leu 385 390 38GI/HPOASMII6S

Ser
Asp
Phe
H s

ad,

Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
Lys 405 410 415 Ser Arg Jyp Gn Gn Gy Asn Val
Ser Cys Ser Val Met His u 420 425 430 Al a Leu
Asn H's Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro

ﬁ% gf“%{%oégiéo)’&ng?&%gy &fe oz%l;a?rﬁs f{é&%%%gﬁﬁtpﬁ%edﬁ%%ﬁﬁ the

L235Ahynwmlighg gthaipy tvarieble 449198 STNRYISES \AD) aGPﬁO L%?ud |seguence

Gu
Ser
Ser
Pro

S

5560
Arg
Arg
Lys
Gn
Thr
P

139
Pro
Al a
165

Val
Thr

Ly

Pro
235
Thr
Thr

20.

21.

22.

23.

Sﬁlﬂe@nﬂelgl)ysegctéd%\ﬂ% groh P cBlisatitsh Wt SE@ 1D 8019, 315, 7, 9,
L Sdggu Ser Cys Ala Ala Ser y Phe Thr Phe
S]r’lﬁ? 25 ' 30 Ala Met Ser Trp Val Arg Gn Al a
Gly Lys Ay Leu Gu Trp Val 35 40 45 Ser Leu lie

?{e %{Eog/ %\?c%'réﬁg%;ﬁﬂ‘{; la}%%} 2 k’%ﬁ%ﬁ?@é cﬁh R the
Thmmme Lhem cg@nmarv@lesm&ceu c@npnm amsenmser aqi¢ usequence .

Alrﬂeﬁrfdieﬁﬁ)pse-f&fedpﬁém\{ﬁk glotp 566%15@§O§§EQQD9150A|234 6, 8,
Ala Leu Asp Tyr Trp G

@@oﬂ 1930d4BThr Leu val Thr Vval Ser Ser Ala Ser
Lys Gy Pro Ser Val Phe 115 120 125 Pro Leu Al a

Sgé T}f&)oé? rgm-é-gé aQS)IZﬁgne?)f laR'él},{ 1$0 N6 é:l?ar NCI‘IZ m that the
Van tibBidy c‘da1pr8a thFrlpghMBalan@rl&lﬂs dbﬁ@erslnﬁr&irb)Ghlylmo acid

I
i T ST Yol T o A O b i

VHP Nfpi2, Mgr26r 0 Ser 180 185 190 Ser Ser Leu Gy
An Thr Tyr lie QIS Asn Val Asn His Lys Pro 195

n _Thr, s Val Asp,Lys Val u Pro
sdPe botteqing 18 a3end SGIarts 1 1 To-ifpraglyind § that the
Oystﬂi?rd@ cAhgriBesoatGrast AhaaAine @id/ n@Etatider m A2 Fc3B@ causing
2 Pro Lys Pro Lys Asp
Légn I\%é{dl%/?! éé léédjgj EE%ORE% Arg Thr Pro G u Val
Cys Val Vval Val Asp Val Ser Hs GQu Asp

The antibody according to any one of claims 1 to 19, 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 ID NO:61, 65 or 69.

The antibody according to any one of claims 1 to 20, 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 .

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 chain
comprises CDR3 selected from SEQ ID NOs : 51-57.

The antibody according to claim 22, characterized in that the variable heavy
chain comprises CDRI1 selected from SEQ ID NOs: 21-25 and CDR2 selected
from SEQ ID NOs: 26-32 and/or the variable light chain comprises CDR1
selected from SEQ ID NOs: 39-44 and CDR2 selected from SEQ ID NOs: 45-
50.
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260 265 270 Pro Gu Val Lys Phe Asn Trp Tyr Val Asp
Gy Val Qu Val H's Asn 275 280 285 Ala Lys Thr Lys

wore@e/dz9g79 u G u A n Tyr Asn Ser Thr Tyr Arg \VtT/EE1005/009968

295 300 Vval Ser Val Leu Thr Val Leu His Gn Asp Trp
Leu Asn Ay Lys Qu 305 310 %15 320 Tyr Lys Cys Lys
Val Ser Asn Lys Ala Leu Pro Ala Pro lie Qu Lys 325
330 335Thr lie Ser Lys Ala Lys Gy Gn Pro Arg Gu Pro

gzp \L/@]llj %ﬂocﬂthha 4chré%§ %ﬁ?at gteg pEé(ﬁ.l#ﬂ ‘By?eclrgll%g ég(ged from

s Libegrmip cpygst@gwfpﬂbhwr Pro Ser Asp He Al a Val
€ u TERMAbYhOKA0BYbc88 Ser Asn Gy A n Pro GI u Asn

fop SRl cBS Brdlabdin e ol Po e

Val AﬁpMa)b&héD@OEiDC@lﬁ e MA<HONHPLE.C.0HN Gy Asn
VaIPeSe t Hs Gu 420 425 430 Al a

Leu Na&éﬁoﬁp]‘ﬁ'ﬁ# ‘'n Lys Ser Leu Ser Leu Ser

Pro Gly 435 440 445 Lys <210> 68 <211> 446 <212> PRT

( 228 le{]z;ﬂtfb'og §£co§&gg?o a erc"lia\fﬁ’ls cfl'ﬂél'ﬂﬂ CHL‘&&Q‘IZGQQQ that the

uman Val
G u SEribedyis@Kp b@(;a Daelr wglﬁhﬁlpfr@gl@v Gy 15 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
S r.20,25
oty Qs Ye an e P e acragsde T o 25
Ser Gthardsedriz&ll yn Glay tlh_ees.eqill'hrce Lofa fitgr ndlac Asp eBerdivathedravy
55 604, 8
ATg THT y’f%u%ﬁb%gf Db g OFukalith g ¥5fe 07 Lyl S M i
Arg Amadified insprchng wrwer/athafry%l Tpedifipd agtibody gbewnat bind
éys Asdinp ]gl%ellﬁgélﬂac\(ﬁ' cTararﬁnyr @hlala_!?chepcyesfze ok Jif NI délls, said
n eu Vva I a

Ser TH7d feghyhusles asul ang soppast Hudeiy 354 poEo R edot chain
Al a Pofsaldyantibetly Afegnﬁefedﬂm‘o aBeaxpfassiopeectdi saidvectdy ia inserted
Leu 130 35,.140.d u Ty P
au 3}) ?kalrﬁgtu‘va?/ g’rm'??c h(isjsceﬁsgal@éﬁ)s é%ll FNRuIRRd under

condmons that allow synthesm of said antibody and said antibody is

recovered from said culture.

27. Method for the production of an antibody according to claim 26,
characterized in that the sequence of said first nucleic acid encoding the heavy
chain of said antibody encodes the heavy chain of an antibody according to

claim 22.

28. A nucleic acid molecule encoding an antibody molecule of any one of claims
1 to 25.

29. A vector comprising the nucleic acid molecule of claim 28.

30. A host cell comprising the vector of claim 29.

31. A method for the preparation of an antibody molecule of any one of claims 1
to 25 comprising culturing the host cell of claim 30 under conditions that

allow synthesis of said antibody molecule and recovering said antibody

molecule from said culture.
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Asn Ser Gy Ala Leu Thr Ser Ay Val H's Thr Phe Pro
Ala Val Leu 165 170 175 G n Ser Ser Gy Leu Tyr Ser

wahaweBza876er Val Val Thr Val Pro Ser 180 185 1801/8R2005/009968

Ser Leu Ay Thr Lys Thr Tyr Thr Cys Asn Val Asp His
Lys Pro 195 200 205 Ser Asn_7'|F'§hr Lys Val Asp Lys Arg

Val Gu Ser Lys Tyr Gy Pro Pro 210 215 220 Cys Pro

Pro Cys Pro Ala Pro Qu Phe Leu Gy Gy Pro Ser Val

2
'FI')#? Lﬂggo%/gtgmgg’@c&ﬂgr&ﬁ%af Qﬁtlﬂzc)fdg o1 8culld/ Sf 4 Q)nlﬁ')()if;I cl@glii’s 1to 25

Thr cramzgLibedy moleculgprodpgpd b th e@ﬁhe&? af g@ﬁﬂ
Val 260 265 270G n Phe Asn Trp Tyr Val Asp Gly VaI GI u.
Val] His Asn Al.a Ly Thr 5 280 .285 Lys Pr

cfin éL-‘he E’P@P%%%OTS@ % WRFY AP P’aé?e?“:@g?’ iégagnos“c
295 3@npasiriohhr Val Leu H s GI n Asp Trp Leu Asn Gy

Lys Gu Tyr Lys Cys 305 310 315 320 Lys Val Ser Asn

L%@ Gy Leu Pro Ser Ser lie GQu Lys Thr lie Ser 325

330 38Bhaymacantical gampysjtiay senmrnsingragp agtigody of agywnggf claims 1

Tyr Tir2sledd abPle@stne pﬁé‘r@na%@&m%ﬂ@ac@@lﬁta@e@xc%i@nﬁ u Met
Thr Lys Asn G n Val Ser Leu Thr Cys Leu Val 355 360

365 Lys Ay Phe Tyr Pro Ser Asp lie Ala Val Gu Trp
G SEIret}Mnfoatlye &Zﬁnﬁzﬁﬁ 0B8Pathit iRrweedaf thanpysharhyterized by

l&%g E]Jmlgls erﬂg 0 Y%Lt #&%r@%gtli}ﬁg ﬁé&lvgﬁgo\ﬁfo%gl antibody

Lys Smconﬁi%mrapy@égamﬂ @wi2%.Gn Gu Gy Asn Val Phe
Ser Cys Ser Val Met Hs Qu Ala Leu His 420 425 430

H s Tyr Thr Leu Ser Leu. Ser Leu Ay
L% 48k wsw aasn%ﬁsggfs d4n dlapgl toa5h rg}wpzzlb
Art|f| cial <220> <223> light chain of LC. 060 <400>
6 ie Gn Le Pro r r. Al .
Sg 3’5‘1 ldjefffngnﬁBoc?ysasﬁsﬁn%m e\l)glof alrmile {60 %:ﬁtérﬁesprﬂpgylams
Al a Serd @atmehyoflin@arSortoedisgddars20 25 30 Leu Ala Trp
Tyr Gln Gn Lys Pro Gy Lys Ala Pro Lys Leu Leu lie 35

40 45 Tyr Asp Val_Ser Ser Leu Qu Ser Gy Val Pro Ser
APY p"ﬁhe g@rof%ufngbocbgasgtgﬁned in any of clalmsl 023 tlor the preparation

of a medicament for the prophylaxis and treatment of inflammatory

disorders.

39. Kit comprising an antibody molecule of any one of claims 1 to 25, a nucleic

acid molecule of claim 28, a vector of claim 29 or a host cell of claim 30.

40. 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 parent antibody light chain CDR selected from the group
consisting of SEQ ID NOs: 39-57, characterized in providing a nucleic acid
encoding said initial amino acid sequence, modifying said nucleic acid in that
one amino acid is modified in heavy chain CDR1, 1-2 amino acids are
modified in heavy chain CDR2, 1-2 amino acids are modified in heavy chain
CDR3, 1-3 amino acid are modified in light chain CDR1, 1-3 amino acids are
modified in light chain CDR2, and/or 1-3 amino acids are modified in light
chain CDR3, expressing said modified CDR amino acid sequence in an

antibody structure, measuring whether said antibody binds to OX40L with a
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Ser
Leu

Gy Ser Ay Thr Asp Phe Thr Leu Thr lie Ser Ser
Gn Pro 65 70 75 80 G u Asp Phe Ala Thr Tyr Tyr

wEy®e293793d n Phe Asn Ser Tyr Trp Thr 85 90 95 RUEBER0¥5/009968

Gn
Pro
Gu
Val
130
Ser
Gu
165
Lys
Ht s
200

42.

43.

44.

45.

46.

Gy Thr Lys Val Gu He Lys Arg Thr Val Ala Al a
100 105 110 Ser Val Pnhe )i—| e Phe Pro Pro Ser Asp
Gn Leu Lys Ser Gy Thr~ 45 120 125 Al a Ser Val
Cys Leu Leu Asn Asn Phe Tyr Pro Arg Gu Ala Lys

135 0 .Vval Irp Val . eu n .
&yl & G elelidog Bl QRRIMEETIR Ae b arBay binds
QorOX4Y. @ith a Kpof kspth®edOTNE Tyr Ser Leu Ser Ser

170 175 Thr Leu Thr Leu Ser Lys Ala Asp Tyr Gu

H's Lys Val Tyr Ala 180 185 190 Cy | u: val_ Thr .

Gh\n agtipodpychagcteried pvoth%taﬁaldrmntllzgriygérdSFfH§49195belng of
20PmAS Te @Y Gasshivd ErHpades a? i Reavy chain SEQ ID NO: 58, 62 or 66.

An antibody according to claim 41, comprising as

a) v heavy chain SEQ ID NO:58 and as kappa light chain SEQ ID NO:61,

b) v heavy chain SEQ ID NO:62 and as kappa light chain SEQ ID NO:65
or '

c) v heavy chain SEQ ID NO:66 and as kappa light chain SEQ ID NO:69.

An antibody, characterized in that said antibody binds OX40L, being of IgG1
class containing mutation L234A/L235A and comprises as Y heavy chain SEQ
ID NO: 59, 63 or 67.

An antibody according to claim 43, comprising as
a) v heavy chain SEQ ID NO:59 and as kappa light chain SEQ ID NO:61,
b) vy heavy chain SEQ ID NO:63 and as kappa light chain SEQ ID NO:65
or
¢) v heavy chain SEQ ID NO:67 and as kappa light chain SEQ 1D NO:69.

An antibody, characterized in that said antibody binds OX40L, being of I1gG4
class containing mutation S228P comprises as y heavy chain SEQ ID NO: 60,
64 or 68. '

An antibody according to claim 45, comprising as
a) v heavy chain SEQ ID NO:60 and as kappa light chain SEQ ID NO:61,
b) vy heavy chain SEQ ID NO:64 and as kappa light chain SEQ ID NO:65
or
c) v heavy chain SEQ ID NO:68 and as kappa light chain SEQ ID NO:69.



