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Anti-OX40L Antibodies This invention relates generally to anti-OX40L
antibodies and, in particular, to anti-OX40L antibodies that do not bind
complement factor Clg, pharmaceutical compositions and uses thereof
Preferably, these antibodies are human or 5Shumanized antibodies.
Human OX40L (gp34, SwissProt P2351Qi_is expressed on activated B
cells and dendritic cells upon CD40/CD40L ligation, and on endothelial
cells in inflammatory tissues (Review: Weinberg, A.D., Trends Immunol.
23 (2002) 102- 109). It has flrshtg&emé&)ﬁ:[ {%m TLV 1 infected
human leukemic cells 10 (immortalization o Rese T<tells by generation of
an autokrine loop with 0X40). OX40L and antibodies against are
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The disclosure further relates to an antibody, preferably a monoclonal
antibody characterized in that said antibody contains a Fc part from
human origin, binds to OX40L and to denatured OX40L (in a Western
Blot) in an antibody concentration of 100ng. This antibody binds to the
same OX40L polypeptide epitope as thé epitope to which the monoclonal
antlbody LC.001 binds. Such antibodies are e.g. LC.001, LC.033 and

eferably of human G1 type (wildtype) or
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domain defined by SEQ ID NO: 19; 1)the light chain variable domain
defined by amino acid sequence SEQ ID




NO:1 and the heavy chain variable domain defined by SEQ ID NO:20; or
an OX40L-binding fragment thereof. The antibody according to the
disclosure is preferably characterized in that said antibody comprises a
variable region independently seleétted from the group consisting of a) the
light chain (V1) variable domain defined by amino acid sequence SEQ ID
NO:1 and the heavy chain (Vu) variable domain defined by SEQ NO:2; b)

In = 9 HgebchainivarioRia dpmaiaslafingsly aRine %%@,;ﬁ%@%%rgﬁ ﬁgj,?cham anda

NO 3 and the heavy chain variable domain definéd
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NO:9 and the heavy chain variable domain defined by SEQ ID NO:10; f)
the light chain variable domain defined by amino acid sequence SEQ ID
NO: 11 or 16 and the heavy chain variable domain defined by SEQ 11)
NO:12; g) the light chain (VI) variable domain defined by amino acid
sequence SEQ ID NO:1 and the heavy chain (VH) 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) the light chain variable domain
defined by amino acid sequence SEQ ID NO:1 and the heavy chain
variable domain defined by SEQ ID NO:20; or an OX40L-binding fragment
thereof. The antibody according to the disclosure is preferably
characterized in that the human light chain variable region comprises an
amino acid sequence independently selected from the group consisting of
SEQPDNO: 1, 3,5,7,9, 11, 16 and 18 The antibody according to the
disclosure is preferably characterized in that the human heavy chain
variable region comprises an amino acid sequence independently
selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 17, 19
and 20. The CDR regions of the heavy and light choing are shown in
SEQ ID NO: 21-38 and 39-57. The antibody according to the disclosure is
preferably characterized in that the antibody comprises the light chain
variable domain defined by amino acid sequence SEQ ID NO:1 and the
heavy chain variable domain defined by SEQ ID NO:2, 17 or 20.



- independently selected from the group consisting of SEQ ID NO: 14
and 15 or the heavy chain constant region of SEQ 1D NO:58. The
antibody according to the disclosure is preferably characterized in that the
antibody comprises a x-light chain constant region of SEQ ID NO: 13 or
the light chain constant region of SEQ ID3NO:61, 65 or 69. Preferably an
antibody according to the disclosure is characterized of binding to OX40L
and by being of human IgG1 class (vvildtype) and comprises as y heavy
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The antibgdy according to the disclosure is preferably characterized by comprising

a variable heavy chain and a variable light chain, characterized in that the variable
heavy chain comprises CDR1, CDR2 and CDR3 characterized in that CDR3 of the
heavy chain is selected from SEQ ID NOs: 33-38 and CDR3 of the hght chain is
selected from SEQ ID NOs: 51-57. It is especially preferred that the variable heavy
chain comprises CDR1 selected from SEQ ID NOs: 21-25, CDR2 selected from
SEQ ID NOs: 26-32 and CDRS3 selected from SEQ ID NOs: 33-38 and the variable
Iight chain comprises CDR1 selected from SEQ ID NOs: 3944, CDR2 selected
from SEQ ID NOs: 45-50 and CDR3 selected from SEQ ID NOs: 51-57.

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



maximal binding (Bmax) of the antibody at a concentration of 20 gg/ml to
NK cells is 20% or lower, preferably 10% or lower compared to Bmax of
antibody LC.001. The antibody according to the disclosure is preferably
characterized in that it does not bind to FcyRI. This means that the
antibody is characterized by an EC50 vadue which is five fold or more,
preferably seven fold or more, such as eight fold or more compared to the
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The antibody according to the disclosure is preferably characterized in that said

antibody comprises a variable region independently selected from the group
consisting of

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

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

¢) the light chain variable domain defined by amino acid sequence SEQ ID
NO:5 and the heavy chain variable domain defined by SEQ ID NO:6;



The antibody according to the disclosure is preferably characterized in

that it does not elicit complement-dependent cytoUndcity (CDC). The

antibody according to the disclosure is preferably characterized in that it

does not elicit antibody-dependent cellular cytotoxicity (ADCC). The

disclosure therefore comprises anti-OX49L antibodies or single heavy or

Iight chains characterized by their CDRs, variable regions, complete
amjno acid sequences or hybridomas and which comprises no Fe part or
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The CDR regions of the heavy and light chains are shown in SEQ ID NO: 21-38
and 39-57.

The antibody according to the disclosure is preferably characterized in that the
antibody comprises the light chain variable domairi defined by amino acid

sequence SEQ ID NO:1 and the heavy chain variable domain defined by SEQ ID
NO:2, 17 or 20.

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

human heavy chain constant region comprises an amino acid sequence



- 10 - A further embodiment of the disclosure is a composition, preferably
a pharmaceutical or a diagnostic composition of the antibody according to
the disclosure. In a second aspect, there is provided a method for the
preparation of an antibody molecule as defined above comprising
culturing a host cell comprising nucleic g%iq encoding an antibody as
defined above under conditions that allow synthesis of said antibody
molecule and recovering said antibody molecule from said culture. In a
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préparation of A Mag iRE srsLa keanBakighbehein SRHIDINO:69.
inflammatory disorders, preferably for the treatment of rheumatoid

aniiheetimmandol bikiolfe £ e ambadinsat sl fhe disclosure

SR Wa | ic Kit risin antihody according to the discClosure, a
ncg'lﬂ‘;% ac%c m(])ﬁecu ggc@o&?ﬁ%&&d@o%?ﬁ“m@@mm&wo1, hu-
tHEANSEIOXAU L 1S c o -MabrinekuDibR TS0k Ut DRIFHROX 40L>1.C.019,
DisddipiteinOX 40E-HIVE 009 o HRENRIBHOXHRL S []Iqys4t0 a type I

membrane protein belonging to the TNFligand family. Further names are
T-4 receptor, CD134L, gp34 or TNF4_Human. It has a molecular
RBfttedy acserding @ testoderine SwissPreblwitththerac tassioBrnUMber
Ayseamgzethantipedy0X40" confers to the receptor which binds to OX40L.
It is a type | membrane protein belonging to the TNF receptor family.

Rurther.names are ACT- 4, OX40L. receptar, CD134 antigen, ACT35

grlli{ﬁ agﬁfx‘)l%ﬁ ﬁ%oﬁﬁﬁg)r}- g isacgé gurr%lglBﬁﬁé%he‘faﬂ?ﬁ?ﬁﬁfg@é’@ﬁd‘w%tored

I SARLsPHE: 8k trluscoblasothanid BEMPGEHED T bt ARHbaSkrably by o
dscanpesfad MNQMWM@BQ@W%%% preferably monoclonal

antibodies including but not being limited to wWhole antibodies, 5 antibody
;rﬁegmegta, human antibodies, chimeric antibodies, humanized antibodies
ana RN ARodingitnbrctisalontrs awesereblidnbibitnbtamtantibooies) as
(XG0S thwatbhaDatterisiic REDPETIISMACEGHENGARDR DS IOR AF
. . L (preferably
HHRPELESSRIAYY. pﬂﬂg@ﬂ@%? human or humanjzed monoc%nal
onﬂ11 ma%ﬂ? hanaFrBRT

ibodies, especially as recoy fosSurface) at a coating
BNEAERo S gfﬁ%l ug/ml with an IC50 value of no more than 4 nM. More

preferred the IC50 value is in the range of 1 10 4 nM.

The antibody according to the disclosure is preferably characterized in that non-
binding of the antibody to complement factor Clq refers to an ELISA assay
measurement wherein the maximal binding (Bmax) of the antibody at a

concentration of 10 ug/ml to Clq is 30% or lower, preferably 20%
compared to Bmax of antibody LC.001.

or lower



10The terms "monoclonal antibody" or "monoclonal antibody composition”
as used herein refer to a preparation of antibody molecules of a single
amino acid composition. The term "chimeric antibody" refersto a
monoclonal antibody comprising a variable region, i.e., binding region,
from one source or species and at leasta. 15 portion of a constant region
derived from a different source or species, usually prepared by

re inant DNA tfgc’agi ues. Chimeric antibodies comprising a murine
vac}i%%% e pghRind ta-hvsnaa EyRicFa® MAhand/or FoyRIIA.
prEspgeialty rprefeorrédhitine notibudyo diess ﬁmmaﬁﬁﬁﬂﬂhpogr%or on NK
inggrREaR sépdhose in which the constant region has been modified or

changed from that of the original 20 antibody to generate the properties
acecording to the invention, especially in regard to Clqg binding and/or Fc

rec St RRTIHEIR S SadRInMe i E trabbichameterisedrsfdmarbio as
"clandisyViE ke baadies F&vaaeH ibRglie, roduct of .
em&f ilrpn aun Iog in &neégecﬂ%?%%ing Dél\le%geslé%gnr_%n saéﬁ%d%%em the
immunog ohbuﬁz#% Habere i%s%\%’ﬁ)a&ag@gﬁ?@ﬁ@m%iﬁﬁ 20 pg/ml to NK
inffltinBofObainT lpsvenrelarablyiokivethoaerfoompateding Bhimeri antibody
ahihodles involve conventional recombinant DNA and gene transfection
techniques are well known in the art. See, e.g., Morrison, S.L., et al., Proc.
tl. Ac dd Sci. USA 81 (1984) 6851-6855; US Patent Nos. 5,202,238 and
2EASRINTRE YIRS AR AR A Bt bhreherrs bttt deisich
tefiinbtodiieyBl. Ihicorapie thanthebidiiedyiny %W%ﬁﬁeé%?% RAVED value
basicAIHGE L YNRIGE ¢ ?eﬁﬁaﬁé?fs%%{}n W) %g%%%lﬁic ' f%esr%?éht fold or

s%cifi%%ﬁégmp re% to that o I:\{faren immuno

preteyr & MUTRIECH s Q04 sravhamanerstrathionan asegyorsting
ob’a@qmaﬁfhnmtfydm hrepwac&mfﬁ;imaai@ﬂgaﬁ%i)@m"é&* I\f-?% REfnl to a B~
ecgll RaGiNBAANCA. RicRin ' -327; and Neuberger, ..
I\f,% t al., Nature 314 (19%%%7(% ggﬁl u afly%;izfe%ﬁxéegseﬁ combinant
correspond to those representing sequences recognizing the antigens

noted above for chimeric and bifunctional antibodies. Other forms of

unarifoad aniidudes teumIBRAS IR Su S D e AIGSERLIRYeRtion are

tm@g %ME? Weaﬁ?ng?n&n r@g(l)an has been additionally mo ﬁ‘lle%l or .
changed fron that of the origina gn‘ﬁ%%@?%’%é’ﬁ FATL PRE BrRiDSrAs mutation,
aREEE"rgFﬂﬁa B vesnoRc P85k Gansineragarbindiathicdmglemeiur fctor Clq
rendforoncti-bindbigdinbuifiae FeymetupnanaMiiedyls, as used herein, is
intended to include antibodies 10 having variable and constant regions
qﬁrived from human germ line immunoglobulin sequences. Human

a ﬁ%ﬁﬁ’@gyﬁ‘écmﬂﬂ&?mfﬂﬂ%‘@tﬁtér b arhaastetijid iMtiny, indobyan
det\agHNate FauplementCipatodBam. Biol. 5 (2001) 368-374). Human
antibodies can also be produced in transgenic animals (e.g., mice) that
afeecapbisle ﬂmﬂmﬂﬂ@@ﬂ@@w@fi@ﬁ%ﬁmg &ML{%HW %e%gao}ﬁuman

ion, of h tibodies jn the ab fend
B B AT e i
 antitudggiohhiragRei2al Ty Beshgogemy IGMIRE! BAS ISRt Rg o
. . | 0.
o S G B S SN B v
g B BAcd: Setafi R M PEidosndios DB Grugtening acetriingeto EU
dexpaEspenialip| preftong) afe4fhe HpGaNAOHRRHESTOARAIB0 2344 /1 2354

A } i j 1254( .R., and Winter, G.,
%@ﬁ“@%ﬁ%ﬁ%@%ﬁﬁ%ﬁ N e poerred
9%“143%‘01’-8 P HEEEN GOREES APrruatom § 3388  aeithe miutation| S228P

aghiaBRErGAagalpPepztrakioMok. Ammamohd® ¢1994) 20850083s (Cole et al.,

Monoclonal Antibodies and Cancer 25 Therapy, Alan R. Liss, p. 77

(1985); and Boerner, P., et al., J. Immunol. 147 (1991) 86-95). As already

mentioned for chimeric and humanized antibodies according to the

invention the term "human antibody" as used herein also comprises such

antibodies which are modified in the constant region to generate the

properties according to the invention, especially in regard to C 1 g binding

30 and/or FcR binding, e.g. by "class switching" i.e. change or mutation of
Er narte (e A from 10C1T1 t0 1aCA and/or 1aClH/1aCA miitatinn) In additinn




15The "variable region"” (variable region of a light chain (VL), variable
region of a heavy chain (VH)) as used herein denotes each of the pair of
light and heavy chains which is involved directly in binding the antibody to
the antigen. The domains of variable human light and heavy chains have
the same general structure and each dorgain comprises four framework
(FR) regions whose sequences are 20 widely conserved, connected by
three "hypervariable regions" (or complementarity determining regions,
CORepihedy arnevioedodiicislasop izt Bahie ghaoriaymation.and jhe
CORsamn\sithitadeo oneestigd -sheet ture, The sin

cof A g st -
regions and form together with the rding te lihindeantigen
binding site. The 25 antibody heavy and light chain CDR3 regions play a

paRictstably impariaayratednihadinding RRERICEAMliniN.gfihe aptibodies

| iAyEAt heref idle a further object of the
e BB R aFon g sodipmises s
anyeagmﬁ-&% UL NGEreHh $81eF &7 the amino acid residues of an

antibody which are 30 responsible for antigen-binding. The hypervariable
regi @gm,pf,ﬁ esafiegRid:es from_the "complementarity
deg?riréhininﬁ rev?]i s" % é%g%%géé% Wore' br "FR" regions are those
variable dofa) %’g‘u‘b EGHD M Send psdespprbight ehin SRQIDNGR6],
hétbin défibrayy ThaieBES) H2 NEh6 nad eakisiains CSRRASHRPRY NO-65 o
camprisey ey Chigd SEGNIDUS 609N 3 |, -34- ER2,
CDR2, FR3, CDR3, and FR4. CDRS on g%ﬁ%?ﬁ%ﬁ%aﬁ@@m'

framework aming acids. Ez{qecially, CDRa3 of the heavy chain is the region
whigFEOR iR At scrsdingethe dighinpn C D RuanerERi e0iRRs: aregG4
delessnioathindaoidingtied B2okmdamdnRlniton ¢ Eﬁaeltﬁaé’é es
of,PEgteins of Simmunological Interest, 5th ed.?P%%p ealth Q%?éjeﬂg 60, 64
National Institutes of Health, Bethesda, MD (1991). The term "nucleic acid

or nucleic acid molecule", as used herein, is intended to include DNA

niespecily e imateantiind) soslpisagicnolecule may be

swygle-syapded pHpdkle ut preferably. is dquble-stranded
A. 1§wc|2?c g%g Iﬁ%‘gﬁ%?ggﬁ Eé‘é&g\?veﬁéﬁﬂ? é%s@em&g 64
retationshis Wit IO £4ad as ksppa fightehaim BEQND KO %5 or
pfésequeheavschain&EQ Ex0u0:580net ab it dppecnbia Bibkh '9EA ID NO:69
polypeptide if it is expressed as a preprotein that participates inthe
saRrelian, ide: @ promoter.or enhancer is operably linked to
a coding gd{ Eg)r@ %19 ﬁ Ba%fé%’tcg% uéet?saﬂigg?l%ﬁ n%?ri%t% Shthanitdoss a
r%%%@h@%WMymmm(m@g sequence if it is
positioned so as to facilitate translation. Generally, "operably linked"
hat the DNA sequences being linked are contiguous, and, in the
TR ped e*}°r“e"{[§%“£*e0a%‘q8r,‘%°§%i.“§%a§ Aeialy Fhattierirethie taoenrer,
gk ol femcelning otetonitity GAD@EpMplished by
ligation at convenient restriction sites. If 20such sites do not exist, the
Smemgiissa}kg@ﬁté%?@%ﬁg@s%gﬁam&%gb%r] used.in accordance with

ventional practice, As used herein, the expreasionSe ey gkt -
g%%”%eﬁgéﬁﬂﬁ%é‘zﬁ N e&kﬁﬁi‘ér%@e y E30RS) dusRplatiormmine acid
ﬁ?ﬂﬁﬁ%‘?ﬁ@gé&?ﬁﬂhm@&mﬂbhtmmﬂaﬁm'm%ﬂrgpﬁ?qﬁg 6P part
prefuriblpenprimangeubipet 6elhanke Sgalures desied thefa%oég %itho L
5%%; %01; gggsfers. It i%glso un’derstooénfﬁ%ﬁ all pro gﬂ’y uman
may not be precisély dentical TR DRREORERAIAES to deliberate or
inadvertent mutations. Variant progeny that have the same function or
Brelgibatectivitfas doseenpedarnituieri graliirapsioimed cell are
dngbsinds Whaiedistinet:des iqns are intended, it will be clear from the
£ontext. 30The "con t%@(?c@rgg?r%a grne% I’F],giﬁlﬁ?/(ﬁvéd%%é% ifPBiAtR G di¢ part
antbodyis gﬂgéﬂt?é’&, SR Pirsk bemsnscompimmenh Gictos. Ol epantiitthuman
on the amino acid sequence of the constant region of their heavy chains,
antibodies or immunoglobulins are divided in the classes: IgA, IgD, IgE,
IgG and IgM, and




- 15 - several of these may be further divided into subclasses (isotypes),
e.g. IgGl, 1gG2, 1gG3, and 1gG4, IgAl and IgA2. The heavy chain constant
regions that correspond to the different classes of immunoglobulins are
called a, c, ry, and 1.1, respectively. The antibodies according to the
invention are preferably of 1gG type. STD@ antibodies according to the
invention contain as Fc part, preferably a'Fc part derived from human
origin and preferably all other parts of the human constant regions. The Fc

part &f Zperentaneay MKdicellsly byvbeieg oT ¢amiae Menk askal
IS GG e 0 ot 15 50
i n

antibody on the complement system is epend%n on g 8M-conditions,

binding to 10 Clq is caused by defined binding sites in the Fc part. Such
binthRG &t s iR it wemprites oftihodin, andetesciedg,g, by Lukas,

T.Ja.miebcaiiesl-dﬁm@@h&@ﬂ%&?@%ﬁi&%&%ﬂg@%&% and Cegia,

J. ¥ .16 (L979).907- 917; Burton, D k., ot 3t~ Natghsl Jggdenatured
(1%#%%%%&%%&338&%%a’é‘?ﬁ?dwnﬁm 9 1800p) This antibody
998" fgﬁl&ﬁ@f’E@%IPﬁMdﬂOéﬁ%izwqheliﬁﬁ%%%ch the
Hemneanehlohl ehtibody \UOJ0FH (261 Tl Ghekakes: %?#@Qe hio FPY

| 9 324: and EP.( 307 434. S afity St er any
e%“zg‘%%ﬁ%%g& 85 861 o Jtmam lgad oo wild-ype or
(ntm ﬂgbﬁ&ﬁﬂhﬂﬁetﬁlwmémm, see below). Antibodies of

subclass IgGl, 1gG2 and IgG3 usually show complement activation, C Iq

bim@tmi@%@gmﬁg%@85‘6’1’33{,%31?3419G4 do not activate the

entive

complement system, do not, bind Cl g and do not acHvats #8PHTgsed
Gl ng’eﬂ%eéﬁ?%”aﬁ BERTR #oithe desh origitharapylowishnattindies against

herein e ter
hiPetVkorsprsialitferceopatidnt safifbsn mmﬁgxﬂﬁﬁ%;%r ells' .
deratethautRad YHHSHILS £ &E&.ﬂgﬁ %{@ &l&p{#ﬂ.a ti o%gog?étagé Specially
S Ejﬁ% QA FRIE r#é)f uman_antibody o e'8 %‘i’@@?‘i‘g@e} also
olrgl?g%ﬁglw ich’is EJS’mogi H‘?ﬁ%ﬂ?@ﬂé}?%ﬁ@%ﬁ@]ll}inding, C3

activation and/or FcR binding as defined below can be detected. A "Fc
parfuthancantibiayit i enéerisdisalkoawaigdheskilled CRp AN, petned
Oﬂnﬁ%ﬁf%?é&ﬁgag‘ﬂ?ﬁ}?g%@tﬁ”“bo | IPTPrefera y the cgpart is a

efe

hyman Fc part and especially pretetr8h i réﬁmmgmaé@@w@%m the
présf:e?g'tl)rﬁl mutated in the hinge region (e.g. S228P and/or 30 L235E) or a

mutated Fc part from human IgG1 subclass. Mostly preferred are Fc parts

chrapHaneheavyShain eqions selected from the regions shown
in; EchD.Ng: 14 and 1@?&%&‘% igr?‘%"@b% NG 58048288 e 0 1D
NOT14 wi 5 L234A and L235A or SEQ ID NO:15 with mutation
S228P or mutations S228P and L235E. - 16 - The present invention
rétbishe smbadimony st dins.004Alyvans dansaidind,complement
faolesuld sbcarihan it BEENIQL In a preferred embodiment of the
invention, these antibodies do not elicit the complement dependent
cytotoxicity (CDC) and/or antibody-dependent cellular cytotoxicity (ADCC).
Préfshabiytibitnaniiboyis shaackarizedindhatishinas QAOL,
QQM&%@ ﬁf?' paL derived from human origin and does not bind
complement tactor o) i'q. More preferably, this antibody is a human or
humanized monoclonal antibody. The effector functions mediated by the
RerpartrahibeianinomnE gidasian Ko lehinsH oGl fuR Qfa@%ﬁ%%%perate
%{&%O@eagi&gyglg oft nan ibody to an antigen (these 10tunctions involve
the activation of the coMpREMTE P RREE IS HHUME Bwlhastrelirsronding e
feedisednureiederroditiofthatcolmplomeaticascad akdadarssassesiby
o teimQassboaPaRILGH G8lS Sepsiized with anti-red cell antibodies
(EA) are added to teést serum to activate the classical pathway resulting in
haemolysis. The volume of serum 15 needed to lyse 50% of the red cells
determines the CHSO unit. The AP-CHSO measures the alternative and
the terminal pathways. The procedure is similar except that rabbit red cells
are used. The alternative pathway is activated upon addition of test
serum. Cl q and two serine proteases, C 1r and C 1 s, form the complex
Cl, the first 20 component of the complement dependent cytotoxicity

(CDC) pathway. To activate the complement cascade C 1 g binds to at
laact hwwo moleciilee af 11 ar one moleciile of 1AM attached tno the



the presence of complement. CDC is measured preferably by the
treatment of - 17 - 0X40L expressing human endothelial cells with an
antibody according to the invention in the presence of complement. The
cells are preferably labeled with calcein. CDC is found if the antibody
induces lysis of 20% or more of the target cells at a concentration of 30
jig/mi. The inventors have found that {Q0the 5 properties of the antibodies
according to the invention reduced binding to the complement factor Clq in

ap %%&%Wéﬁt%?ﬁﬁ@ﬂﬁb&@é@%%mﬁ dpyg@gmﬁyqn ELISA plate

IS coated with concentration ranges of the antibody, to which purified
rhermacewsion o drAiagnestierrarealion ofteesmidingyiasetdie P Biean
aditihedyedirected against C 1 q followed by a peroxidase-labeled

conjugate. 10 Detection of binding (maximal binding Bmax) is measured

as optical density at 405 rim (0D405) for peroxidase substrate ABTS(r)

(22 R2iA siptde b artvideolinacthed forthee@yiratico siin grribady molecule as
present invention refers to an apti e &k RaPcine BRCantib
o‘?‘?ﬁ%ﬂﬂ%‘%‘?‘?@?&%ﬁ'ﬁﬁ%ﬂ% Pac%%ﬁgg%%éﬁﬁigga HLISA aiggaa\é °%
nae defitedrubotemnderhontisionsishas 2kl Yot ?EM pplegule and
a%@gQ%%?%rﬂm Hhadaye pinn afacaraeentration of 10 dg/ml of the
antibody Ts 20% or lower of Bmax observed with antibody LC.001,

preferably 10% or lower. It is further preferred, that an antibody according
tqdAeHpY espieOmhbe dsprovatidoechmpsititorconpt AN emEribRbt aRiestl 47 defined
ELISA assay. The assay is performed in 20 the same manner as the Clq

a 21‘99'In such an assay in principle an ELISA plate is coated with
concentration ranges of the antibody, to which human serum is added. C3

bipdinguithdsiratestRyiapraniabsyhdirestadiagainst C3 followed by a

peroxidase-labeled conjugate. .D Jon ndipg fMaxdggd binding
BRYBPRU ST el &S o%%%??e%%@ﬁ%@%ﬁgém& f(flzré peroxidase

SiyhatraicediiBAll @icepBbicexmipiegly the present invention refers to an

antibody, characterized in that nonbinding of the antibody to complement

factor C3 refers to such an ELISA assay measur n int
mipafhiSRERJENIRRIE3 B RS y%%n%%ﬁégﬁﬁ?‘%% of 10"

jig/m1 of the antibody is 10% of Bmax of antibody LC .001 preferably 5%
orlower, 30The term . anibadySleRcodem salbiay ey EmIdGIN TGS [separation of a

a mﬁcst%tﬁ lated by Fc receptor bindin%ﬁﬁﬁ refers tod}/s%ir é)rfSOX4OL
expedisament ey edunehalexis apt BEUPSR S SIS Vention in the

presence of effector cells. ADCC is measured preferably by the treatment

of 2 praparation:af QXARL FHUEHS R AR IbBIEGeh(2 palt in
exXpressing recombinant human OX4OI§) 35Wt|ﬁh an, eanrgtéti%j% ac %ﬂglg to
theseref therm HaprisEZr RYAIHRIISPR IR G RAUSE @ T8 RRSKy

isQlgteghve Bkt pe tip haibbdiaodondtngan tistehschesisy-or purified effector

cells from buffy coats, like monocytes or NK (natural killer) cells. Target

cells are labeled with 51Cr and subsequently incubated with the
antiredieschbainbe ofithe Hiscimsurmis e ase of Anemsbrsty asrerding thehe
superpatant is I entoP HfRlanRtbsgditaeses,

indiARA o‘?’ti%gf%?ééﬁ? g;r? ég%;%;lﬁgte%?v%@ fiecior calls lnt et Wehma and
areams@ialishor b5 B E 2B &es 1o mcgluce the initial steps
mmmmmh by measuring their binding to Fcy

receptors expressing cells, such as cells, recombinantly expressing FcyRI
and/qr FcyRI [ [ tal el v oRTimckaihly
birﬁi%l‘éﬂfg}/ ﬁ?ﬁ%%ﬁ%%é%%ﬁgﬁ% IIa:)tf(?rﬂec tprybindép éz}%ort
furidtidomredor tee preRmEfian 5§ 2meHansd; (ﬁgﬁﬂrg‘?ﬁé’ fégion o?qan atmen .
angipaginuiiinmene dastieri gRsferablyh fare thecrmmentcef Shfgpetoid arthrits,
receptors on opoietic cells. Fc receptors belong to the

im 8%?mn Superfamily, and have been shown to mediate both the
removal of antibody-coated 15 pathogens by phagocytosis of immune
complexes, and the lysis of erythrocytes and various other cellular targets

(e.g. tumor cells) coated with the corresponding antibody, via antibody
dependent cell mediated cytotoxicity (ADCC). Van de Winkel, J.G., and
Anderson, C.L., J. Leukoc. Biol. 49 (1991) 511-524). FcRs are defined by

thair enecificitys for immiinonlobiilin icotvnec: Ee rarcraentore for 1aC: 20



- 19 - response to antibody-sensitized red blood cells (Armour, K.L., et al..
Eur. J. Immunol. 29 (1999) 2613-2624). FcyRIl (CD32) binds complexed
IgG with medium to low affinity and is widely expressed. These receptors
can be divided into two important typ@s 5 FcyRIIA and FcyRIIB. FcyRIIA
is found on many cells involved in killing (e.g. macrophages, monocytes,
neutrophils) and seems able to activate the killing process. FcyRIIB
séefihi plbpdimete of tishilbitaropracesiagsoanel is R R BrCel fody
maRerpBgasnANC RS EAl A0 sasingenls, On B cell it seems fo
function to suppress further immunog obuiin proé’ﬂéﬂgﬁ(’&%%ﬁ%’é"s a
SWHERTAGEOIH S edlerdiselesrme s hesigeldees dDp mterdistiages, FoyRIIB
acts to inhibit phagocytosis as mediated through FcyRIIA. On eosinophils
aDetaibal Beleriptibn anthaduv@ifiéa suppress activation of these cells
through IgE binding to its separate receptor. Reduced binding for FcyRIIA
i’iégfgnd e.g. for IgG mutation of at least one of E233-G236, P238, D265,

toxm; 1OR4G5 5etees 19,8.yRe Ab Erermiomme: pevicin ek (G EHOYNE-
bligandg Gamitty mediurther|onaaféinityasnd ARi5te aseipivPeEHEYR!IAIS: 4 or
fammelory ells, r ' his-angl.some mongcytes and T
caln Mot A R DL A8 R s
ﬁgﬁljce%agfﬁaﬁ%“taﬁgﬁlﬁ& éll%und e.g. for mutation of at least 20 one
of E233-G236, P238, D265, N297, A327, P329, D270, Q295, A327, S239,
ERROGEAONX A0 43R3s AGARe KIHANATLE vilaPRIBRLMIE Hindng, . |

' ioned mutati P

man | for Ec recept he above menti ation'site
O B B R 5 ] PSPt 9 o PSR 8RMB A0 CT-
SniSIRA Gk | recspiaro 6276 @oEEnssACEEY JaigEne TBNRA PHuaneD!® 'has a
when used herein, refer to activation receptors characterized by the
presence of a cytoplasmatic ITAM sequence associated with the receptor
(see e.g. Ravetch, J.V., and Bolland, S., Annu. Rev. Immunol. 19 (2001)
275-290). Such receptors are FcyRL FcyRIIA and FcyRIIIA. The
antibodies according to the invention preferably show a reduced binding to
Fey receptors, 30 preferably to FcylllA. Preferably the term "no binding of
FcyR" means that in an antibody concentration of 10j.ig/ml the binding of
an antibody according to the invention to NK cells is 10% or less of the
binding found for antibody LC.001. - 20 - While IgG4 shows reduced FcR
binding, antibodies of other IgG subclasses show strong binding. However
Pro238, Asp265, Asp270, Asn297 (loss of Fc carbohydrate), Pro329 and
234, 235, 236 and 237 11e253, Ser254, Lys288 , Thr307, G1n311,
Asn434, and His435 are residues which provide if altered also 5 reduce
FcR binding (Shields, R.L., et al. J. Biol. Chem. 276 (2001) 6591-6604;
Lund, J., etal. FASEB J. 9 (1995) 115-119; Morgan, A., etal., Immunology
86 (1995) 319-324; and EP 0 307 434). Preferably an antibody according
to the invention of IgG1 or IgG2 subclass comprises mutation PVA236,
GLPSS331 and/or L234A1L235A. An antibody according to the invention
of IgG4 subclass 10comprises preferably mutation L235E. Further
preferred 1IgG4 mutations are S228P or L235E and S228P (cf. table 1).
The term "binding to OX40L" as used herein means the binding of the
antibody to human OX40L in a BlAcore assay (Pharrnacia Biosensor AB,
Uppsala, Sweden). For further confirmation, binding to OX4O0L can also
be determined in an ELISA 15 in which purified OX40L is coated to
microtiter plates, or in a FACS- assay in which direct or indirect labeled
antibody is bound to K562 cells expressing OX40L. In the BIAcore assay
the antibody is bound to a surface and binding of OX4O0L is measured by
Surface Plasmon Resonance (SPR). The affinity of the binding is 20
defined by the terms ka (rate constant for the association of the antibody
to the antigen), kd (rate constant for the dissociation), and KD (kd/ka). The
antibodies according to the invention show a KD of 10-8 or less,
preferably of about 10-12 to 10-9 M (see examples). Accordingly, the
present invention refers to an antibody as decribed above, wherein the
antibody bind to OX40L with a KD value of less than 2510-8 M in a
BlAcore assay, preferably wherein the KD range is
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10.12 to 10-9 M. In the OX40L-specific binding ELISA, OX40L is coated

onto microtiter plates and the binding of the antibody to OX4O0L is

detected with a HRP-conjugated anti- human IgG and the usual steps of

an ELISA. The EC50 values in this assay;are 30preferably in the range
between 3 nM and 8 nM. -21 - thereby inhibiting the 0X40 / OX40L

interaction, and thereby inhibiting the OX40L induced signal transduction.

The mntivadie svofditeof rdéb kPkinudnticroietihit $@XdR0y X g0t rtacaetiiion number
preferghiypat the in vitro level shown by an ELISA assay by blocking the
interaction of biotinylated, immobilized OX40L with soluble 0X40 by the
antibody at a (solid phase) coating concentration of 0.5 pgiml biotinylated
OXx4the vigemariartiboddluandenimssarg thof varivis4finmsavthertibrtiode petferably
showibhycfoRincaiaRssay Mehigridnedhastasaciionsidd tmakilizeshtibodies,
OX491n\4tViE§Q Oyflap e Cr)1%<s49|l.ﬁ1'gfr9 b géieefse rapl & ho&%%lﬁ@%% thbzeed antibodies
antibody a yar_1 ﬁ%%ody concentration of 0.78- 106 nm With-an valgieee

in thathageBeallyongingsirg smpbadics carigat revarHbpatibpdics) as long as the
FACS-aasayi saowvhinipthgeantibadyiblocks the intetatiion afeKb&diseldls Especially
expr&'ggg.jg}gE L N | C ration of - .
ceIIs/samplg) v)\%i}r?o% %vgij(hgg(gfl? ]é:ﬁgg?l\% ue %ﬁ%@;ﬁ%’e %ftéé%ﬂ%wl ,eis\gegilany as
an OSEABIBHAN AR AP 4ESay in which the antibody blocks the 0X40

signal transduction induced by K562_0X40L, into 3x104 HelLa-cells

expreasing, X4 ARIRHBPIRHEhSh Méﬂﬂ%@%ﬂsﬁ%@osﬁion" as used
activation 20with an IC50 value in'the ra of 1 -%IM, v)byaT-cell . .
=tV AIEH 08T, HrREPPAESRSOBIBRRE SRS cilodt gl amino. acid
activeRIpasIiRB62_0X40L at a concentration of 1.5x105 cells/sample and

a PHA concentration of 0.75 ttg/m1 with an 1050 value in the range of 1

nM t(i\ 10 nM. and/or 25V9n(§) ng.-.ceélfactis(ation assaa/ in Whif
u

the -
antibolzlfy B?lré%ksc RAOL induced T cell ac ?vaatiﬁogf? adc)ﬂ%taen lkéogglls? Qrensing a

dendifidelelEcerenants Adadipgatesioantay Cnsartatinspedigspapehlat least a
inhilpterionf 40%cobf¥mwvagiohtainectd fdniikoditfsrehowingianddied usually
assay.inhihiti i teraci | ilized. L with_. .

AN AL Ll RN R e
valu@HT e TS TR E AVADS S WP B SRR AR AL M R feEr s riter preferred

prefdommab erh bddmeet oftthedpre'semtdmpensioh e féw tprese@niityediion are those in
charagirfzee HikahsadantiRAdedhersiRh hiindhe AR H@X4Qhe original
P P ST R T S oA SO regard
to Clq binding and/or Fe receptor (FcR) binding. Such chimeric antibodies are also
referred to as "class-switched antibodies." Chimeric antibodies are the product of
expressed immunoglobulin genes comprising DNA segments encoding
immunoglobulin variable regions and DNA segments encoding immunoglobulin
constant regions. Methods for producing chimeric antibodies involve conventional
recombinant DNA and gene transfection techniques are well known in the art. See,
e.g., Morrison, S.L., et al., Proc. Natl. Acad. Sci. USA 81 (1984) 6851-6855; US

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

The term "humanized antibody” refers to antibodies in which the framework or
"complementarity determining regions”" (CDR) have been modified to comprise the
CDR of an immunoglobulin of different specificity as compared to that of the
parent immunoglobulin. In a preferred embodiment, a murine CDR is grafted into
the framework region of a human antibody to prepare the "humanized antibody."
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- 22 - It is further preferred, that an antibody according to the invention

does not show unspecific binding to TNFalpha and CD4OL up to a
concentration of 500 nM of TNFalpha or CD4OL. It is further

preferred, that an antibody according to_the invention show at least 30

5fold lower binding to mouse OX40L compared to human OX40L. It is

further preferred, that an antibody according to the invention in a
condastratiorRo¢cionagimil. 4o abt FWatuve BAWNRSG0 13213 BT : @xdiBkuberger, M.S.,

exprasAioN sl WMEToRsH68-1n @ Parthen aefpreechembeitenteind to those

antibodies of the %resent inventian.are }110ch racterlzed n that t

comre §%Sgn{[}g§a gugg%fguﬁegg nblna%lon n elﬁé‘maen(%y se EC‘{QE}%‘O ﬁ%lenc and

groupi ieaER rat bedifsinahs sfamme digNaemam asdriansibafbenaisnepmpassed by
antlbﬁ&bhﬁé&&hﬂ&ﬂﬁﬁmmmmaﬁm&ﬁm@ﬁ@e@ﬂ Qid Béwgh thlitionally
hea V¢ r | ADNO;
15b;{¥h ﬁgla}lt ghal %grl [j?)'f?&l‘qdﬁ1 Fﬁgﬁq%gﬁ#%@g%ﬁ%g@é%g §I§d%§/P élgl\r%l CIJ% perties
acid SSGIERE OSBRI IERIEI N3 SRECIAEHRRERAIA (A iabiRIniar & Fereceptor
antiibdiR L End@edefined by SEQ ID NO:4; c) the light chain variable

domain of antibody LC.010 defined by amino acid sequence SEQ ID NO:5

and heavy hain varlage domain of the antlbod I%ﬂ?lo defined by

SEQ PR B R VMBS SRS 1§f yde anibodies
defidwlbg anvirioticidaseqUEIMsaSE QapoND: anvcthe heavylolaim  germ  line

?/aﬁqa#lﬁldﬁsgmﬁ&fnthe eﬁ‘m@,fdyxh%@%@eme&dayem AANG 8 (1R BiBe of the
ight chain v ain, of anti ine arpino a

255equ nceﬂ@bﬁg‘%\l’ anagilté %1%%1\(;5 coflmlan’ \grlagfga{d%maln "ot 101 > (2001)
antibtdy 17610 Himennaetibgdizscsan Nev 1 prodasadcinifansaanie animals (e.g.,
domaittef ﬁﬁﬁ@dmhﬁé&@&ﬁ%ﬁmﬁd@ﬂﬁiﬁtﬂ&@@ﬂ seduengeSEQ Hapgdiire or a
11 OSRIQE? andihe heay yaﬁ%%@ﬁrﬁbh %mk% If é@e g é‘cf‘tk%%ﬁnoglobulm

defined by SEQ ID NO:12 309) t ain varla omaln
def.r@a%%%m&%za&g@ ancReen-Kies: Tamynael old iy Sengipak)n such
variggiemdbmaimndetineddeyvSEQeDIN@: 1ie hyrtdedight ofidinmaniabigbodies upon

dﬁmeﬁlge{'eﬁgzéxgmee ’g ggemSE %Ege{%ﬂ\'@r&@ %'aﬁ tﬁ%&zﬁ%{ USA 90
chal e 1N

varlgﬂ\lé%ég%%g%eﬁ\eyd&%g &a(? ﬁi‘é é%@%%gi\%%% ggemann,
heavylclead. yé(ﬁablmdmw deAREPEy4QE dlibnavauihodign cafuatsebe produced
prefefegl gmiodimenbihr antibogias Qi epreseml IMvaRtiowmare Mol. Biol. 227

5ch
ST AT AT e e o
cquERLBBEEPIES ROt BRNENGE FyBinimsditain Sl fGCiesrgpsation of

SEQHRNO rhénvilomiieatibodies (Tleednulativhsmselenibdiitboli34Ad Cancer
and kg PXﬁﬁ‘?ﬁ OL@-E)S%?’(% 9%@'5[‘)35&1? Agave-gpmma gh fi an‘@nol 147

IgG4 isot e SE heavy / gamma’chain o
isotyf)le()% d}%‘) OAiSSaiready mennoned for chimeric and humamzed antibodies

according to the invention the term “human antibody™ as used herein also
comprises such antibodies which are modified in the constant region to generate
the properties according to the invention, especially in regard to Clq binding
and/or FcR binding, e.g. by “class switching” i.e. change or mutation of Fc parts
{e.g. from IgG1l to 1gG4 and/or 1gG1/IgG4 mutation). In addition the invention
comprises monoclonal human antibodies against OX40L which bind to Clq and/or
FcR. Such human antibodies are characterized by a high selectivity for for human
0X40L vs. mouse OX40L (>30 fold lower binding to mouse OX40L than to
human OX40L) and do not show unspecific binding to TNFa or CD40L up to a
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with the mutation S228P or mutations S228P and L235E. 0) the light

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

constant chain included in SEQ ID NO:58, 59, 60, 62, 63, 64, 66, 1567 or

68. Further preferred are all combinationg gf each variable antibody

domain combination a) - i) together with a gamma chain 1), m), n) or p)

and preferably with a kappa chain k) or 0). Especially preferred are
antilsenrsateaiaprising theMoSushiaat ishissaot antivddyrLeBodtierCofeltibodies
LC.Gimich @A Bikd Q2R 442/088cRC.059, LC.060 or LC.063 each with

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

chain included in SEQ ID NO:61, 65 or 69 and the heavy / gamma chain

of thEhgEsMisdgReebiRay huwerantihedine ah ussddisainas Angrdiedasimclude all
or thesheawncbodiantichair ineipded, isxpleQ:dd MR, G WABBFY recombinant
anuvedies sampreigiaeriane. 61alpe 2tANIAMNGE A1 NS Wm0 celt or
LC.010; LC.019, L.C.029, LC.033, LC.059, LC.060 or LC.063 each with

kapp P Bha&TALHAGL §y LEHHSAL DA T ReeR § 45 MR e AP Ronaiehilin genes
chainrinotikiaticn SROsHINGIED 268@mEremd txehedoy gammaaokfeictaf into a

the IgGAJSRLYREREQ MMM BanhReREBNYEORS IR AR BEUIRH Nt regions
SEq ID NO:60, 64 or.68, all three 30 without EZZSP mu tlg.n; antibodgies

comptidin{ e EFabfloeng:]hz;l' eofegﬁ%%aw Bdice gggprding to the
LC.0R9ent©mPave beer3ubiectBbio B.060 sroneideRypashuiitivkappes, the amino
chaiacgtefiegdnyseafieneevEEehD WO rdd eisthe ligbt cebstBikahaifkibodies are

incl I 61, 65 or.69 and the .heavy /,gamma chain of
|geﬁ%§§?§§§§% I@ﬁ%g{f \\ﬁﬁhf Iélnflanu_a %ﬁ%gbl@g}% %%grhgggsy{}ﬁ and VL
conSEAHEBSEh AN A8 AL g SOV BB th s huspasantibady prerelas|yepertoire
the antibaglies comprise the light chain variable CDR of amino acid

sequence SEQ ID NO:1 and the heavy chain variable CDR of SEQ ID

NO:2, 17 or Zag)or the light chain variable CDR of amino acid sequence
SEQ'MS Nt§'¥ ‘grr&%whé%ﬁfgﬁgﬁfﬁa}aﬂ&ﬁé EER St Ip- Neyigole region of a

5ThégvefethathaiNiBod s weeel dvaeactdeizatdinetivht tfetiantbodids!ale ehd heavy
humaqhi_gﬁévﬁuhcl?%wwé&r&@;@%wqm?maﬂl%claés éﬂﬁ%ﬁ%{?&bf tgtg Lhtigen. The
comprising a as amino, aclid mutation causing Nnon-ninding to

oINPT GlR R HRCh AL LBl ATIE AT B UGB DB pructue
antibBdicadpPipiriai feprareasp| dote Emaworkid ERYyuesica SO Mguenges are
with #igelyUiationsdd? dvh enetiLiR3tRer Biprl2r HONGe s meth & dviiipethentarity

mutai] P re ti [ cording to the invention ar .

anusoges S P e R LS contomatin
E235p4 sl DRsosanfaloens senreping thaBobes styeprg g £DRs in each
(L234min 285Ag1drid th&dvirdSARBE sk Bb s)randg GaxhSRaRRork regions and

15Hybridomadel iR MeManch GdPhzLSHD L RERAIENGY éﬁeoin_dingl site. The

inventign was deposited, under. the Budapest Treaty on the internation .
reco@‘?ﬁ#é’\gyo?'?ﬁ Yd%fﬁﬁﬂﬁ%f %‘%‘P&?&W&Hﬁ@ PoFsHsaatly fapgttant role in
procgubendug speotEche/SanitnlodghorMibodiosgeaismliag tmdhe invention and
Zellkplrieneprolidd R BMEL: Gigenamaisdentitly 2004 under Deposition

No. DSM ACC 2672. 20Hybridoma cell lines hu-Mab<h0X40OL>LC.005

(DSM ACC 2685), hu- Mab<h0X40OL>LC.010 (DSM ACC 2686),

hu-Mdis<Haxa0 bspavatigbleumaisanoxs Gnsicendiodins von®e 2688) antibody”
and hidv aled Oict6ih e €e1083 (RSMnfxoCadhB93sadeey diNthio dhBbody which are

. X . . i ti l. .
e S e A AR Mo cid

procEdifeesyitH e utihe ‘SAMARRGSIMildrSSrEngnakginps”  or  "CDRs".
ZellKAtaneen@rkb i DERVI 2 csernmationsd 2:Seplendoarad) 0deidhe other than the

antiggdies abisipakia JropsRAId:CRY ﬂ@&?@'&ﬁfﬁtﬁrrﬂ%ﬁmﬁdmeﬂ%‘nptand heavy
the invention.and especiall usefulfas in rmngTate s,ubstﬁr&c s for % c
qondRIBh O 4 ABBANA SBRERG Tohe ro NISNGEB i dgmains FR1, CDRI,

complement factor Clg and/or 30not binding to human Fey receptor. - 25 -
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Further preferred embodiments of the invention are isolated anti-OX40L
antibodies which bind to OX40L and bind to the same OX40L-epitope to

which also monoclonal antibodies LC.005, LC.010 or LC.029 produced by

the hybridoma cell lines deposited bind. 54 further embodiment of the

invention is a method for the production of an antibody against OX40L

which do not bind human complement factor Clg and/or human Fey

recePRY, dhBREIEREATDRRhé BRYUETBRObA Baleibdaidrenagdiagtby such
heayy,ghainof aR;antikedy pindi i ﬁlbf(%?sg]] .
o e e A YIS EReiE which
bind* B SISt 1cBHERY Sinftien AR FafrdiR pisr RN RIE e figtermined
saidaswuifieg e dleictwidaad ditimniocieid dciabaneodingSheitinddschiiBrofeins of

?aidIﬁﬁﬂgﬁgﬁéﬁﬁﬁﬂ NEREeE | rg%l(a@deixph@ﬁ%opiﬁyﬁ%?OSe?@igeyc?%ﬁ%lﬁl Institutes of
Inse oKar ariotic nost cell, the encoded protein Is
HRR BEmR R

expressed an the host cell or the supernant. 15A further
embodiment of the invention is a method for the production of an antibody

accoring:im theutlvRniica bethifgioGamesoeR! fastakdlhaRMHOTNBended to
bmdiﬁglﬁ?ehw I'Izl%Yer%fgsp 5%%1] gc.:;[rel(rjll%gd (Iargt tn%nigir(l:tlgg ymole,cule may be
obtainable from one of said cell fines is modified y "class switching”, i.€.
charsiislsr fiadad ofenblrstmndqd. Sutsi sty is frollasumadsd ®NA.
/IlgG4 mutation) preferably defined 20 as IgG1 v 1 (PVA-236; GLPSS331
) kol (s el Nk lgéﬁ‘eﬁ@%@%ﬁ%ﬁ%@%@% Bationship
(S27%5). DI AN D ASHEr ST ERBodiiffeftamBle dMiodRésalRtssequence or
comprisetentivadst rmgpeeaity delkadad POV the grpeiymonisisting of Salpessed as a
F(aqla)%ﬁﬂﬁéi%in&ﬁ'%ﬁi%ﬁé@ﬁ%%ﬂ@s&f@%ﬁ@% AU -LARLRBIBO Yo moter or

refers therefore herejn tq.a, molecule which differs in aming aciq sequence .
rom SR b SRR AL Ao ba it et AL e eption of
addithsnsedersssh arrlréosomstbindinosishis opendhly dimked ticidersiigusiglence if
in thir papeeiAEORY SeQURBHRalH ﬂmggﬁtﬁf.rﬁ%ﬁmmi%@%aﬂw 1#ed" means
vari or more amino | upstitution N gne or mare
s T T A
condtifeTeGiit cRopL A Pideadingafiamembp verspriseharterisdp ot hgve to be
fromgh@gmmt?;e Idr&ﬂmmisempamplmﬁém@Il)igﬂﬁghailmmwmmta:b@m&dm sites. If
SUbSHILIGRAS; IBLRG QLM \GHARIE: HABumIRHONT LI NG RGN AR used in

OrdinariI?/ the vaé'éant will havé an amino acid sequence having at least
900 SFAITANES oV BB SOBNERURAREATHES the parent antibody constant

and/or variable domain sequences, more preferably at least 95%, and
mospprefeiprahlear! 8RpkoAS M@NtiopaphRLisema methodidire” are used

modifying, the initial amjno acid sequence.of an, parent antibod avy

chait CBRABRRH Rl D ESBEIATG LD SRR, 2 the words
and/draastarspy Rkt chanslorrsgeldsedindptienshgrauimesnsishitgtokell and
SEQIRUNGSIIB-AY ilehafasieriadin promding amuslgitbaciskensRting 1t is also

said,jniti ' ' itying said,nugleic acid inthat on
P e R g S
modHetSHRH AR MG B DR ORS A BlcRIS sy gl rsis thaneanpg function or
ch_aihiél%i&l J@@iai_t}in_m acielea_ed lﬁwd'rfieimbinﬂigiﬁaﬂlﬁ@ﬁ%ﬂﬂed&i&ﬂ&iﬂ@mlmed.
acidgargmrditieddndightiene SRR i R ARINGRGAR Abntext
modified in light chain CDR3, expressing said modified CDR amino acid
sequence in an antibody structure, measuring 15 whether said antibody
bind$he Oxaeanividhnakis’ ofte sotHanad ot Mizedisele dindisgidimuodibiedy to an
CDRutiben amsil ashh iR d$ 400X @b tithran KR 4. la9sphRin0cMihe amino acid
Pref rabfl%such (gﬁlifications are conserv?tiv segpence m difications. ..

[ nstan of 1 h ﬁ?ﬁgles or

Iden ﬁguor Romo ogy wit Orespectrﬁ%]t%% sequer?cl:re iGNt Aidrain gy

percBRostoRHing arsodisidadds ithenelesaendasd. skldieledt desd and 1gM, and
identical with 20 the parent antibody residues, after aligning the

sequences and introducing gaps, if necessary, to achieve the maximum

percent sequence identity. None of N-terminal, C-terminal, or internal
extensions, deletions, or insertions into the antibody sequence shall be

construed as affecting sequence identity or homology. The variant retains
thea ahilitns 10 bind hitrman OXA0! and nrefarahlvy hace nronartiee 25 which
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The antibodies according to the invention include, in addition, such

antibodies having "conservative sequence modifications”, nucleotide and

amino acid sequence modifications, which do not affect or alter the
above-mentioned characteristics of the antibody according to the

invention. Modifications can be 10 introduced by standard techniques

known in the art, such as site-directed mutagenesis and PCR-mediated
mutagenelsis. tﬁm&saayalbh/ﬁlmhdndmdddsmhstmﬁ&bmémlud@mﬁ&il WgiEh 19G2,
the woaﬂg @g@é%g is féa %d Tﬂ%@&?@ﬂé@na&qﬁﬁﬁfqgﬁfﬁ%w c?[ @orrespond

S|m|Iar %am Families of amino acid, résidues haying simila

chailfs R SAT5EER dlaeoh R e ARG foce ' S%ingespectively.
acidEhvlﬂmwasﬂ@eslel@chhché@ iyeintpamginrefdratiging)gQaivive.side

chains (e.qg., aspartic acid, glutamic acid), uncharged polar side chains

(e g cin ara in |ne serine, t|U€OﬂIn rosine, gys
'I% g} crordin e%:l#] nkfentz 1 Gontal a\}%\lﬂﬁeF%/ h 81”6(%&% y d Fc part

tryptophan nonpoars amns (&g,

|solé1iféiﬁ ArehaupHanyTidinme me‘iwaiﬁmer}l tsekaripaneted dlsidesteaimpnstant
(e.greﬁi@@ﬂﬂﬁa valings @Mﬁ@@ﬁ}@s&ﬂﬁ%&@m@@&dﬂrﬁbﬁﬂﬁl&ﬁl@ﬁ activation,

ter%rf %alé\glgg U%Po p&%n él((::leln rn% L an ?lge 1nﬂu%nce of an

noness ntl Ino aCI resi ue Ina h na can pe

pref@PShgte Pt RRIRIS RSN SY sifThis éew@@mfﬁsﬁﬁﬁé g ainding to
chaif TgnsilyauseAiminteficid bithBtiitionscareie parfovadiiyding sites are known

mutqgqn@%@@aé@ﬁly%wm'&&éﬁﬁe%ﬁ@g;gym@eﬁ“%%%PVJ Imnunol. 127

Riec e ture 332 (1988 327 and Queen
Procnrég]t %zfdﬁg& ’\é

Fobda ¥ib FEHTh 16,61279) 907
comPliseBuriomtid & foethe. p?iﬁﬂuu@t@ﬁ%(bﬁﬁéht%d%@hﬁtmﬂmnmd id.E., et al,

that 181 SBANRMGE gﬁq,iﬂ@@wﬁem@&ldcﬁﬁsgwﬂg ihedheavy. qm&aw (2000)

antib, i to OX4 th a va

mod@% %@j %{Jgh a r’ngir;her s[gl m((;17 |%5(?§Rﬁr$tlgi(;¥§fd% i%#sbmargan A et
compleAentnesy Gl (éﬂaﬁdr?’ﬁﬁm% Feg FSLOp0T AAIN el Binshing sites are e.g.
modifiEs firsLAsICIEIe ALidNDod, alsewn@mmlekzm'd encoding thr ¥ghtnumbering

chaip Qf, 53 %qgt@gd%@gg H}Sﬁg%ﬂ 'QEQ nﬁﬁ%%ff%gt b SRdM 0{}} 1eG2

is inserted 11T a prokaryotic or eu aI’IOtIC culturing said

cell BREGEEENHRIBH: ﬁ%&w&%&ﬁlﬁﬁ@s@cm&{ﬂyaﬁ%}@owm @Eb@nﬁ@nvatwn
said wintises!Yoffgind s aict evttuae: Thedmvaietiomfusthiemcamposbima Glethnd do not

i%i??f?’é‘*“%‘?%ﬁ%ﬂeﬁfvwed A e e AR lan origin and does
the %tpég STOPRISG g%f mﬁtﬁlﬁq gﬂﬂ'@@ rfcgcfacggaq]e%gﬂg cells”
encotfimejes kghe m’airi\’&ﬁdlparémhﬂmnﬁn petitdoly }aw@rdnmglbodh @f the subclass
inveng'@m &gl 1 58080 NSO sﬂﬁﬁd&na@abﬁgmch M3 which is
paren nnasr;ﬁlc%Od%uWhﬁ{gtl n(E F%Pnﬁré% ;Egdlfl Itri]ot aL 8/%9 IECRRdemg as

dOGS I’IO compleme actor rece OI’ express

saud#ﬁ@ﬂ%ﬁhéeé@efow bouripctsdgden Wtﬁéﬂ@aﬁﬂ“éﬁﬁbﬁod% m@avywihknown to
light theagkii lade grtidh cadiadehiar decaverinpasaidanindy ErRavHe dsintibodies.

cell QL aplelL G R SREALIVENNION A% SAMPIIREHVEILIS A6k from

molecules e codln%l antibody mentio e co

pondin
vectSPBmfisingtras RtdrRbhcryatd twethsrbé%%fo% Bt ol andlor
thesé2&didre: T meutatehtiopandompbsseas ég@éthmbbfaﬂ:slﬁflﬁmly preferred are Fc

Prepgiai QR AhHEn3NHbAHeS SArpHSING FééfHHQQel@&&PﬁSﬁP% éggg%thown in

cells itions that allow esi

recoégﬁ%b ﬁgﬁi %‘H?a}ssf%rfflgi}égeg ﬁg(ﬁﬁb%é énr%? zli%dNO 14
acid @ﬁbd@a‘ﬂf@@h%é«%ﬁéﬁaﬁm‘éde%%Gléu&%@ud@nﬁémfg wiligetagioni$228P or
prokafny@atiosy sxkaryeiiq hgsecell and recovering said polypeptide from

said cell. 20Diagnostic and therapeutic uses for the antibody are

contemplated. In one diagnostic application, the invention provides a

method for determining the presence of the OX4OL protein comprising

exposing a sample suspected of containing OX40L to the anti-OX40L

antibody and determining binding of the antibody to the sample. The

OX40L protein may be inserted into the cell membran 25 of

OX40L-expressing cells by its transmembrane domain or may occur as

soluble extracellular domain in body fluids released by mechanisms like
cheddina aor nrotenhv/tie releace Enr thic 1ice the invventinn nrovidec a kit
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30 of inflammatory diseases in a mammal, preferably a patient suspected

of having or suffering of such a disease. Such diseases include allergic
reactions such as asthma. Other applications are the treatment of

autoimmune diseases including rheumatgid arthritis. -29 - The invention

further provides a method for treating a mammal suffering from the above
mentioned inflammatory disorders, especially from asthma and
rheurhatpidsarthiiienBoafesiily thernattieciestaittbnpsedxAD ertidtesamt bind
e Lafihilia YRAUn RNl ACYPIRARIIBIEN! R BIRANeR BRIDUARE of the

symptoms are not adequajely controlied with inhaled corticosteroj

patidhY s athsts mtaadis drsnghd deibidkc SRR mpRh Aeppndgat gotoxicity
oldetyInfth imsldeqastiblydyedipetidens eedintdapersistentcastithBCThe Preferably, this
antibagyoill Re:Hahvergearefarably SIHACUIRPAUSE, RG] AN WIESRderived from

month Main endpoint will be preferably decrease.in acuyte exacerbations )
10 O A o B oS AT A )R PreTerably. this
noctirhbednialedrimes eubiirysidié nirestsnbprubed visits, asthma free

days, beta-2 agonist use, steroid reduction or tapering and effect on

hype[r E:egﬁg%ﬁrv%ln%%ﬁmlg ISéleg o re[i%rrlgg t(e)u!tj%? {ng aanriﬂ)bo%jﬁ% region refer to
according to the _|nvent|onn?or monothera Yy Or In combination with )
metﬁé@%g%t@wmﬂ@wﬁm @%éh%@fsl%afwm@mhﬂdm fie @maiéeen (these
Drudshédptheanvedtment aftadtits witlhmosejsitardasensygiaciind?or cell activation
rhe%padt@'@lrgg tig',iﬁ._ It will be administered as subcutaneous injection

every 2 or 4 weeks. It will be chronic therapy in patients who have failed

one or more DMARDSs. Endpoints will include reduction in signs and

symptemsanithefirthibitonmépag ressiate of strbetusabskarh dgethe adHif0 assay.
patigis:pity acliveqRithedmaipichartiitis) RIRMRIMAN PhdisRIIed 1o test serum

improvement in.signs and.s toms measured by ACR criteria (ACR20
e S s
Rhetpsded|doyhinavptaetintheotsgdycelmilercfoigrsr bmBddidemibf The AP-CHS0
inveﬂikaeuiﬁeghﬂfwsgteﬁﬂaevanﬁ?pd@st@ﬁmﬁdingaﬁ?&a@dnmi%&ﬁm@hm similar
man I icame the. tr, ent.of these di . 291

inve ﬁ&u%%vre&‘ﬁegﬁfgg %ch%ﬁiss(éfgﬂt%éefaarlftl eo%flteggn é]'[s?\%ef? n e?ggg\s/ea gfv t%%d Hpon
mantfdii0reeb iR Maceutical composition and comprises a

pharmaceutical composition containing an antibody according to the

invegtjon ééiﬁhtﬁr&'@iﬂ@‘?fH{S%Bé,eﬁﬁ?t%?da@%“f‘oHH“{?{éauX SINeY, the first

with a buffer and/ar an adjuvant useful for the formulation_of antipodies for .

SR P b e SRR EEEh LI o RL ) oty T hctivate
phartiracenidahsmnpasitidnd_danpridinty saicheasitibveliomolacales of IgGl or one
pharmsaeeuticaly@oceptaiecas gl MhaRGRMARIMANEAEE S, and Ghetie, V.,

pharmaceutical compositi ydye included in gn article, of facture

o e L Eese Bt D fminol. 22
prodU&Sd olpleéb ihathaheans chusragietheom prisinddeNisishrisidies 318 to
state3 87 the lasingnthoov@atise RatplRax eBsitdi) DokamyoWcRNGnd Winter, G.
eukaryatic.cells, with skibseguert.isolation of th ihody pol id

usu%ﬁlgl ugufrcificg?log to%harmac%’u%(%\% g?ggeé%%% %ﬁ%}%g Ig%:i)éthe?eg qued that
protéiexfrdssidn? iddie SadSeme diinbingHteantieni9aly endlistole of Glu31s,
fragrhesit8therebfa8e Inssidadsimalexpreiapni@tionnbysthndeddy the ability of
methods, EX@RHORISRE! (RHPARiIHE ARRIORIAIRR KNS BHBIAIPCe diated
host cells like CHO cells, NSO cells, SP2/0 cells, HEK293 cells, COS
ceIIs,yﬁégast, or E.coli cells, and the antibody is recovered from the cells
(supernatant or cells after lysis). 10Recombinant production of antibodies

is well-known in the state of the art and described, for example, in the

revieW SRS STRRIERIES P desl R T (P Q) (F098) 28359t OX40L
GeissarSssing diyrmantend®kpliaPeails $Y1beainpodsa;ckaliiman tR: Jnvention in
Mol. igioiaebunrk b ARht1GHWRMREaREd BFdbrably by the treatment of
Arzneimittelforschung 48 (1998) 870-880. 15The antibodies may be

present in whole cells, in a cell lysate, or in a partially purified or

substantially pure form. Purification is performed in order to eliminate

other cellular components or other contaminants, e.g. other cellular

nucleic acids or proteins, by standard techniques, including alkaline/SDS
troaatment colimmn chromatoaranhy and nthere weall known in the art [|ep
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Transient expression is described by, e.g., Durocher, Y., et al., Nucl.

Acids. Res. 25 30 (2002) E9. Cloning of variable domains is described by
Orlandi, R., et al., Proc. Natl. Acad. Sci. USA 86 (1989) 3833-3837;

Carter, P., et al., Proc. Natl. Acad. Sci. USA 89 (1992) 4285-4289; and
Norderhaug, L., et al., J. Immunol. Methods 204 (1997) 77-87. A preferred
transient expression system (HEK 293) is described by Schlaeger, E.-J.,

and GRH8Iersenssindniuyiaie ehdedadiaBo«l19 90 kB Iuaisblly according to the

30SENaRe&! i e ﬂéselﬁgéngf'%h Lhpds 1"%16(11:%?0r e mt]:'% rP eled with

contro} sequences that are suitable for pro aryotes

prorBteno St ha farrdpé i ruidbpsninducy Y sip sl aie &ﬁ&iﬁ@eé?ééthe target
Eukasyistietcellscaxeknavon tofufiizepiondibes ievdamcetsiandound that for the

po'Vﬁ AHREOBY SISt bodies DRI 'ﬁleoﬁﬁ@g Mﬁ'qjéggcéﬁhﬁﬁtﬁﬂﬁ to the
place Into a fun tlonal lationshi %another nucleic ai;% %

For SYARISTEBNATE & pedbqtioid o SErtoly fSRTuAG detiglyan assay in
||nkeu1wmlﬁmrf£1a1§él3me§§uﬂecﬁate@ Bxibreoseendraoprepreteiniiiee antibody, to

partiaim@tﬁpdﬂﬁea ﬁﬁﬁfﬁ{i@l@foﬁhﬁtﬂﬁdﬁ%‘éﬂ!ﬂebsaaﬂﬁ@mmﬁ%@ﬁ@ﬁf@@&cted by
s Opaenr%%lt)f nake 1%‘%0%@%0(1' a%sie %Jlen(felllg)\l?;[feagf grs,the tran a%g E{ o t-::onu ate.
sequence, or osomeaﬁ ing SI IS operab |Ink%(§?0 a C Jug

seqd%‘ﬁeetwm ?§ @a&%é@%%it@fﬂn&a%% ﬁafﬂ?ﬁsee%éﬁ%wmal density at
"opetably tinkedOhdany that thedtitAisequenbeasdpeing iRl ar@,2'-azino-di-[3-
Cont@%ﬂéﬁﬂ%@iﬁ?&@lﬁ%ﬂ%@ %Sfﬁ“?i%}éxl&a\%% tﬁggatllg%(%?n@%f& refers to an

readin e However, enhancers’'do not h 10 contiguous.

Link ﬁ?ﬁfﬂ%ﬁ%ﬂ%ﬂ@%ﬂ#ﬁﬁﬁ%f&n@&m eomplsrapnt factor
SitesQiq nofeexist, thehsymthelisdlgenudeetivemdaptolswiritke maranal binding

usectmg%&d@m Qtd’\ﬁ}haﬁﬁfb\é% t@ﬁ@hﬁ@%%{) Hﬁzéﬂaaﬂ%{%aéoﬁe&w&a%ﬁ of 10
are suit para om the culture mediym onvention

GBI BUMRESton 10k B0 RS ar LA TSP RR D AL C.001
A-Sapigrasly, HYdrexlesysatite chromatography, gel electrophoresis,

dialysis, or affinity chromatography. DNA and RNA encoding the

monﬂclg) ﬁﬁh%@ qg%%?éi;t%?g”y IR dS&ﬁ;a ce 1nq"l[%ntﬁgqnlilzser%n shows a reduced

conventiona n Serve as a source of
sucrﬁewﬁlaﬂd)ﬁwmp@ﬁwisfafé@éﬁﬁé mwr% HedhsERe AsHD Is performed in
expréssiamyecionsy whibh Gre) theaytransiehted itayhizspriaRiphlarsBENSS plate is

_HEKC%%%&@J@ CHOLRUSOR" 551%@&%%9% ?of\%e&bﬁ[wﬂa& ARG added.
imm ohbulin protein, to olgﬁ/aln the synt egsof recombinant
mongglogﬂ'é‘sé‘?ﬁlblcﬁd e1?“F‘ntfj|e oA CALIOAMYIn JURG P cBigRRte Vdrifpliesd by @
mutarersxafachlabded GxinogatmtiDotiytane plepaxdidgynmxodalcingding Bmax) is
apprﬁﬁﬂ%@%'@ﬁigﬁ aeﬁﬁaeﬁtlm tha oty Wﬁﬂ%&}ag?SQXubstmte ABTS@
nucle{\otlde SI}/ ehss Such modificatio ons can be perfor. however 1¥1 i
8 GSCI‘I'E 11’1V6 f1on 1‘6 a a%B EEE[(]) O a Eacfﬁgzed 1n that non:

oramily
Inavery limi 3 ran eScCri

modhmét@qgfd@mtlahedxﬁe a@m@m&ﬁén@eraﬁnw@ehem@mwSA assay
suchnasihirnigiatisoligpe itk epiQpeabibHiligebUB ey IBTC edhBeyildidy at a
ihe reSAmRARLALP (?H%%Hn%?‘ﬁ{“ D siahil o reliale e pufigaiBhsy Le.oor
30Any cysteine residue 'not involved In mal talnlng the proper

confBF %ﬁﬁ‘@}yéfo ¥ IHEOX4A0L antibody also may be substituted,

generally with serine, to improve the oxidative stability of the molecule and

preV?ﬂEa%a”%ﬁfﬁ%ﬂWﬂ &&va&rﬁﬁ% CAHSINERINYEHB@YOEs o function
added t g%n';#)ody to |mpr its st bl|g¥‘_ par ﬁlcularl Where he

antitBEy e %68@??#35& 18, AL LTS é@ﬁ@ XA9% exprepsine target
acid ¢nlliclylas andouitigesnidingdiel dequenctorariaths ofematicoxf@ffector cells.
antibgies aje ﬁf@@ﬁf@&i BYFeyaBI¢HOf Rethederuover i tBFe atlQIEE OX40L

methoggs 'r%‘fr'}gde Laye ”Pt limited 19, 1 a?s!%%"?a@%x? %erc'?}t“ ° & aNox40L)
the case o tu OCCUfrln mino aC| encerwariants

prepHikian Wlbcﬂbmwé%ih%émmﬁeﬁ@-ﬁiﬁéémmf@g@ﬁﬁﬁs such as
PCR mutagenesis, and cassette mutagenesis of an earlier prepared

variant or a non-variant version of humanized anti-OX40L antibody. The
invention also pertains to immunoconjugates comprising the antibody

according to the invention conjugated to a cytotoxic agent such as a 10

chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of
hactarial fiinaal nlant ar animal oricdin or fracomente theranfl A
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25Another type of covalent modification of the antibody comprises linking
the antibody to one of a variety of nonproteinaceous polymers, eg.,
polyethylene glycol, polypropylene glycol, or polyoxyalkylenes, in the
manner set forth in US Patent Nos. 4,640,835; 4,496,689; 4,301,144;
4,670,417; 4,791,192 or 4,179.337. In y‘et1 nother aspect, the invention
provides isolated B-cells from a transgenic 30 non-human animal, e.g. a

trangpenie oSl WRIICeHRIesEHAP BlU0EMBANGRIAP kariRadiesi{R d effector
the Q}%[I%%ﬁ?t CHRIL ql %er%(g%/o / e:esI Ic!'rrﬁ) Elr‘laa%%giff(?ﬁnr hgeﬁroﬁlgrget cells are
consisting 0 % fidoma cells producing antibodies accorcf gto the

invelARSHEPHER rabhanf substateatty danubatedonitiibe srsihodisgnrihciakeled cells
nonhukeniacukaiedalyiehgefadransgBriadribusapatniahnias heeyzid funidessed *'Cr.

with @d?h&réflkeﬂlcﬁaé &{ef%&‘&mﬁ'ﬁ%ﬁ”&f QD @ié@%@&%ﬁ@ﬂ%@eﬂ@%&cgfﬁcm cells
expr ssm\cg OX40L. Pref%abl , the transgenic non-human animal, e.g. a
e gfﬁ

mal, e.g. a.
transgEMERRBLEE #4PY SBRARHS G SRR dguyigsithe mitial steps
transgedietiagd/d X imaradight ctigistadahg gereserivgding rabiodmg ootibavofeceptors

f‘n aéﬁk%@%@ é@ﬂsi%ﬁt&rﬁég@_?ri&@ﬁﬂﬁgaﬁﬂ? Gﬁﬂﬁtiﬁ‘ﬁ llecfiyl'(f‘ tﬁ?é?lr/@] IZEFRITA or
0 pr- e a source (e.g. a 4 | ) Nntpo S
e R B R R i i gk on NK

prod%lﬁgsmﬁﬁ%cﬁ%onoclonal antibodies according to the invention. In

one emb_odiment, the hypridoma includes a B pell obtained from a
”a”%%_eﬂ}'&e%%ﬂ{aﬂ%%?f%?o'r : ctf’ﬂ‘oﬁrsa@aé%é"&éﬂoa%% DeURg %?9%’%%@%1’ the Fo
comprising a human I0heavy chain transgene andlq u anﬁlgqj chamn
trand§@iE EheBaRiPatoMAp Sitisrremars gﬁﬁsébmﬂh@rﬁmﬁwﬂ%@ﬂl surface
to arrdmmontaﬁneﬂmtopbaaﬁarﬁgutarféﬂmdjj_mmtbﬁh@gamsgbmi(ir_nmunogiobulin
non-QUMaLARMALIH A BESYSRIST VISR SAYINGH IR MR, CADP HRtb8y-coated

human heav% chaijn transgene and a human light chain transgene

encdfifgHiTHPA SPAATEBHS GPIREl TG AT st ardies and
non-huraah ailienatadhnapetingetsirized witkon peltfledoetednrictiedhe corresponding

prepgiationyof X4t s gRAMIUAT C8llCRERSSIRGAXAQL, Pigier@dWan de

the tran nic-non-human animal, e.q. the transgeni is.ca e

M AT R RS T S e
humé&sfirssh 8% dheir ainsstiiey derdrameneetrbulindsabmesntserproptosedor IgG
by 2@ritivedisizirgraftiass geaiCMOR; TufTal asimak efgr BKanSBEIC and so on. Fc

mou i . risipg:. hgayy in-transgene and

o e L e, MR O /L. Rev:
the IHOEHIBE, AIPS DA B drTEhel press it BRBRERASOdn bR 2534
and/de thils, Mpretsing Ox4OLinBMeds1@ g1 8piorid(B3délshafGessaninidl., et al.,
are then oRiained apd with syeloma cells 25to form immortal,

hybridoma cells that secrete human monoclonal antibodies against

OX4O0L. In a preferred embodiment, human monoclonal antibodies
directetsadiaiise OX aaEntars ier gbadiademaingfidgtsgetimdiise(EarRingggers a
partsyafi¢heafigtpasrirefruens sysiemadatieldaay thidpesse sy stembdded8pendent
ansqenigmige, efeited i hereln, a5 30 HUMAG mice, coniain 2 hyjmen
immunogfgb n gene%ﬁim odi that encoa%s unreaWange&Tﬁuman Well as immune
immGPBgish Shertese aud-Teauistivr efirativesdvypradupidop) nbumpght three classes
chainf{torRtanta egiprchanes) tedetitgcinatl targeted mutations that

inactivate the endogenous p and Ic chain loci (Lonberg, N., et al., Nature

368 (1994) 856-859). Accordingly, the mice exhibit reduced expression of
mouse IGRIRE 4 LEPKOAY RARIPETSS G infiutielisHinHy Mifotfugseressed on
human hesvypaageigniahaiyt¢sansgengls rael gosttagh dwiddbidigiaticn in IgG of
so;nbatﬁm%%&lgﬁetfagem@]m&ghgﬁﬁfs%@gasbypgw?gggggﬂmg reduce binding
antibodies rg,-N., et al., Nature - ; reviewed jn
Conberg o S B YR SRR IATPAS T SOy 4G (G0l | and TG4,
49-101; tedressr drindingntpHiey 2 1y ., IRitéehd Red. ¢liminaicl 2Be(1008I6E0n0Cyte
93; and Harding, F., and Lonberg, N., Ann. N. Acad. Sci. 764 (1995)

536-546). The preparation of HUMADb mice is described in Taylor, L., et al.,
Nucleic Acids Res. 20 (1992) 6287-6295; Chen, J., et al., Int. Immunol. 5

(1993) 647-656; Tuaillon, N., et al., Proc. Natl. Acad. Sci. USA 90 (1993)

3720-3724; Choi, T.K., 10 et al., Nat. Genet. 4 (1993) 117-123; Chen, J.,
atal EMRO 1 12 (1002) 221-Q20 Ti1i1aillon N etal 1 Immiinnl 152
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15 Ann. N. Acad. Sci. 764 (1995) 536-546; Fishwild, D.M., et al., Nat.
Biotechnol. 14 (1996) 845-851, the contents of all of which are hereby
incorporated by reference in their entirety. See further, US Patent Nos.
5,545,806; 5,569,825; 5,625,126; 5,633,:31l ; 5,789,650; 5,877, 397;

5,661,016; 5,814,318; 5,874,299; 5,545,807, 5,770,429; WO 98/24884;

WO 94/25585; WO 93/1227; WO 92/22645; and 20W092/03918. To
generate:§ptiysbumantibodpstonaldibatigsda X4 QhrhisidAR. Mic& AN Eur. J.

be immypized With, a4 i%?l ' gprghed preparation of OX40L antigen
and/or ce'l\‘gl exp'ress?qng ?;x O({ %@gcgordance with the general method, as

described by Lonberg, N., et al., Nature 368 (1994) 856-859; Fishwild,

D.M., e i no| 9 45:-851 and WQ 98/24884.. .

Preféraﬁgl@ %H:ﬁ%égz\?viﬁ{gg%fz ?Lig]%?/%%l%s %&a ‘21%_(%%%%%% I%W_ aéﬁnty and is
immuniZ94sH POEssshpldicatp IRfFatPBY %?%?e@ﬁf@&aﬁé‘l%h“@f ggpMfant types,
OXA40LIankdkh 4edk pIRIIBdHgRIDX4 Ghuadpnessing cellsjoatpedidkilling (e.g.

KLH or jpRB5na &P%Hﬁ&%;{Qsi%H{Héﬁiﬁjer‘d“’é@Mi&’rﬁé%%‘%{%ﬁ@%ﬁ@ykﬂnng
This can be co _%,E{eﬁaby alternate immunization with the 30 isolated

ox40L RSt ISERBTAEITY GRABID &G OUIRIPEEiFThandgs found on
promotditahsimeacepbrgzssardurnutsaiv cedisperdertsannth lvafous-erliiggssems to
has shomfctiia QP pPATIFARS RN ANOR KERRPNESRESHWRED HBINY switching
immunized |ntrfa0?er|t£nqe1%ll¥hg.q. }HA an erllnlnccorﬂé)lete Freli@%s to inhibit
adjuvanﬁ? Sowed By eVery Other weaki.p. imnunzations {1or exanifie,fo hiol

up to a PREUHE)sHits Aperaiedthionel AR rBurkepsinepivisrand heast cells the
immunebresponss talphe sappitesed wraldho CokEs el FNERURE Mifding to its

protocol_ i I i } +35. - retroorbital bleeds, . .
The plasir e e ar RO O BRI e s SR Y 8w
anti-OXAO IR GagISHAN Eadoi26ed YrtAGARP48n BF70. Q295
correspaiidingRB%edsd Mitktcan be boosted intravenously with antigen 3

to 4 days before sacrifice and removal of the spleen and lymph nodes. 5

Several mice will be immunized for each antigen. For example, a total of

twelve HighRAl (QIDd ©f el g Grvadd hidalthstrdine affinipe dmheshized. two types.
The HC?Zym'ﬁ%h?é’ef@m%[)oﬁix's'iqﬁt'%lﬂt%ﬁc‘?ﬁ%@%ﬁ%@)ﬁﬁ@ncmd some
(kappa) genes (as described in Chen, J., et al, J. 12 (1993)

821-8307 RS At psehsiAdanediityeldus Heal IRam hghlscggessed on
describedtrdphaln fleduafd iDLy E44R M A0 K Qoid amafokappatibghs at least
chain trapgagne fasciess ied imbishwitt 7D Ma etrahoNab Bioteainolsd4, 5239,

doserbaP I S Patbrt . L 70isdo MRS e have a JKD

disruption in their endogenous light chain (kappa) genes (as described in

Chen,J., etal.,, EMBO.J.. 12 (1993) 821-830), D.15 disruption in their
endorﬂé%%lﬂ}g hoefa\%ecgé]iﬁh&gnége(sasoae E‘m‘?g’d?ﬁ%%aﬁ‘ﬁpl ¢ Fepegrs. the above
01/188pnyngk CusHam Sitseamod ligistisrsinfanmsepsnagshledirbed iRicyRI and
FishwilgR DAMseateabsibiat iBRIRAHINGL 114 L1996 8458500 A6k 1H§6012

human heavy chain transgene (as described in Example 2 of WO
01/14424).The mouse lymphocytes can be isolated and fused with a
mous&nyeiBmale IfRePtRing Wi MrwhsBeren.stisiemrdpratialion receptors
genetatendiybrietb athel hessastdtisfahyiplanasiarENhRn seeanechiosdhred with
pmdﬁfet'%é}{téptd%né@eﬂg@e%ﬂlbf?@'.?%n’é?ﬁgﬁgﬂa?@l,sm% Cﬁlév. Immunol. 19
suspensions of %)Ienlc and lymph node-derlveﬁd%%mjghoc tes from .
D60 R A HISBASRFBRES A EHE o] e Briscthedwmgbodies
mousecondeigria tellsniATG, BREraby1Jhwith 508d REG DG Inare Ptateeceptors,

atb Z%rsfék?éﬁﬁirf@i@dylﬁ%.Jlﬁl%fé}ziﬁwﬁ&t%ﬁxﬂ“ﬁ@mﬁ&iﬁg@ fll@wedA)s that in an
apou

0 weeks incubation elective medium. Individual wells are then
oo P RSB A, Hr) IRR S OB i A GCSOTAInE o the
antidsdssion tedBxeeRsivd Albadlssiofabindsuw feunde@iuantidody LC.001.
analyzed, usually after 10-14 days. The antibody secreting hybridomas
are 30 replated, screened again, and if still positive for human IgG,
anti-OX40L monoclonal antibodies, can be subcloned at least twice by
limiting dilution. The stable subclones are then cultured in vitro to produce

antibody in tissue culture medium for characterization. - 36 - The assay
trae nrincinallvy ic comnncead nf an 11inenecific acceavy nn 1aC (MaCEL IQA™




10

15

20

25

30

Because CDR sequences are responsible for antibody-antigen
interactions, it is possible to express recombinant antibodies according to
the invention by 15 constructing expression vectors that include the CDR
sequences according to the invention ontﬁ framework sequences from a
different human antibody (see, e.g., Riec Pn'énn, L, et al., Nature 332
(1998) 323-327; Jones, P., et al., Nature 321 (1986) 522-525; and Queen,

fC., evaliiePas4 Mﬁﬁhﬁﬁé’éﬂc&ﬁﬁ?%ﬁﬁxﬁﬁrﬁd f ,%ﬁ?b%lafb%%ﬂgg%@lgt@l%bdasses show
ramewor ces.can be ed ffo ic a

that %%ge%?lﬁ{rﬁﬁhﬁ)y%%% aﬁﬁ??égy eﬁ‘ﬁ'@sgé%uer}]\csgg% Qhes%esgermlﬁ?gss of Fe
seqﬁﬁmﬁ{%ﬂt%ﬁﬁe?‘f?éaﬂgm%rg%ﬂ!t' y2génandeddiéndbd hbcese fndyys288 .
will ﬁﬂtrmyd_ﬁrﬂimp}ﬁﬁﬂasm%qwﬁﬂi)iemsvﬂﬁ&i@@ﬁfﬁderm%ﬁered also
by VIRILIORIROHEIRG Bshfllmajuratiop,Cerralipe &%@%?%981%68?)"‘6%916604;

also differ from trLe seguences of a hlglh aftinity secondary rﬁfell c\)Jlre | %6
ThéinvEHIBRO LY

antiddffad infhAtidat 8l 35ddrbys s Vhtiaderaagion:
furthEr05MPHIES 4hemd EBF A aRtibYy aludfiliblytatheniivedtiondaring to the
diagnarigRnO436 in Mt efgRBIYDYRIHITRBURRILEISA! PSRYs6, GLPSS331

determinin inding, befween. OX40L (either solyble or .

mem%’r‘ia/ﬂgk%)%gr?‘dg/ g? ggg%rrf%?eagﬁg e 3?&%5%%&&@]}%%@7%%% V(g subclass
30Ins@arhersaspboativeprasent idvé Rt dnphev e aablapdsiivnions. aue S228P
pharsracssicah¢ SIRIS{HORabRNEAINING one or a combination of human
monoclonal antibodies, or the antigen-binding portion thereof, of the

present invention, formulated together with a pharmaceutically acceptable
carriéPeN@a dpadingdnOmedlompysnibhersia pranh e bindipgof the antibody to
diaghostim cOR¥dsition Bhcord AsseyditimonadpaifiealyyitheB, Uppsala, Sweden).

pharpaceitical compaaiian tﬁﬁﬁlﬁgﬁsmﬁﬂﬁ&ﬂ%?ﬁ SeloRdARANeA0d prisA
at least gne phar_rﬁ%eutlgea’ﬂy,acceptable excipient. The composition must

be stErTURHEIE (R Eiltelst fRAThLOCBHRLIRbRIR e Riethiid By-S- assay in
syringbiddAditgse doharelive¢pHabeiad cantidadyyvace dptable wakié62inalidespressing
any ayxlsall solvents, dispersion media, coatings, antibacterial and

antifungal agents, isotonic and absorption delaying agents, and the like

that are physiologically compatible. Preferably, the carrier is suitable for
intra%ﬂéﬁjélﬁq‘f%ﬁﬂ%éwlﬁr? gubbatanisdinshie atevalaesping bindpigderf{ak40L is
adminigtsation {e . Guitidsjeiipnoar R¥usione LOPRefErRRDAMSHEN afctiFi®inding is

. : | tate, citrat -
Ehzgﬁﬁgggo'ﬁfﬁﬁg qgigg%?ggg%%}/gég%?@p nge%c %ﬁ% T08 O, ﬁiei re]mtlbody to the

istidine), preferably isotonic, pre containing

addifiBHEs R nbrglAle sanstanyfer sBeydissneiionburrsctamt(kd/ka). The antibodies
Pharmenaingicaltheteptatite choiers Kreafld0 Suehias, destirbbly iof about 107 to

Remiggta pkhatmafenioal AReREES EH &AM Bl A Bl 6188 hibody as
15The antibody concentratign is preferaply from 0.1 mg/ml to 50 mg/ml.
preféf%arb%é%ﬁ%gf GFeIpile BEHERSY BT ISAGeTHon? &Ko Haiaspakis than
buffekEonddntration oBlAmre 269mM. Preffentdyl sallsearmsotiumKy  range  is
chloride'aggiegrsodium phosphate in the range of 1mM to 200 mM.

Preferred sugars are sucrose and/or trehalose in the range of 1% to 15%

(w/v). Preferred polyols are glycerol, 20 propylene glycol, liquid

polydthidy EREAghyusbr e intves kb iBAn O Tet e 1 egts toongysmissotitarates and
surfatiabingippe e diyaatiolysob @ (01 ipalyaerbate 2l 9T8RP aRMapated anti-

p0|omﬁﬁelgbt%cﬁﬂg%ga9'9t% gpo@a?x‘%é%lgﬁ(;/ )Tﬁépé%fﬁ?{rrv%ﬁjﬁg 'gbthis asFay are

pharmaceutical composition contains an rom 0.1 mg/m mg/m
and PRRlaE B DAk pREsPrRtEeB M i bH 4.0 to 8.0. 25A

composition of the present invention can be administered by a variety of

methpgls KRAWH AR Ath LOvBRIEBE WG NS RAINETROF LT WIRE refers 1o the
appr%m ted bﬁ tﬁ}e skilled artg%an,.g%ﬁ r.oﬁ%and/or mode of adminjstration

will v ‘&aHEpS i FHOR GRS RL rdBURE. PISSFRTatYSHESH Qe uman OX40L,
excipients or carriers include sterile aqueous solutions 30 or sterile

powders for the extemporaneous preparation of sterile injectable solutions

or dispersion. The use of such media and agents for pharmaceutically

active substances is known in the art. -38 - The phrases "parenteral

administration" and "administered parenterally” as used herein means

modes of administration other than enteral and topical administration,
rneriraliyvy by iniectionn and inchiidece withoiit limitatinn intravvenniic
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10 ingredient which is effective to achieve the desired therapeutic
response for a particular patient, composition, and mode of administration,
without being toxic to the patient. The selected dosage level will depend
upon a variety of pharmacokinetic factors,including the activity of the
particular compositions of the present invéntion employed, or the ester,
salt or amide thereof, the route of 15 administration, the time of

admihistiatidnhibieinatehef excietionIX40e pateaascomdounaddginghibiting the
emp@X@thﬂﬁl%@E&‘ﬁé?ft}B% ‘%}' ent, other drugs, compounds and/or

materials used in combination e particular compositions employed,

the age, sex, weight, condition, general health and prior medical history of

the pateererbiodjdseate dhangritkenfadtorsnwet! kindwbnit irhDE40BAICE4Brtintéraction
typl%%w?kly dosage might range from about 0.1 mg/kg to about 20

mg/kg or more, depending on the factors mentioned above. The following

examples, references, sequence listing and figures are provided to aid the

undé)starﬂiiﬁ@?élflﬂ‘i@”@ﬁé‘é@rﬂimv@rhiﬁomltﬁéﬁﬁeaée@pbmbwmn@:ﬂl@eimorﬂqtion of
i?} the apD&Bﬁﬁ?l@ﬂ@ém]i?nﬂﬁé%]ﬂ}?@@F@Xﬂdﬂ“@l@@@iﬁﬁ&“@)&@lﬁyb@lm@ﬂ)&y at a
the 25pro e orth without departi m the It

mvenﬂonf I(jlle as%ilp?l(ﬁ] %fc & %a%%vlﬁl%g%% }bg/fnlsﬁ { flﬁgle% QXéOL with an

3: shows I6irfivaiue i ae H@?gFNélsllMLf:“OM; LC.005, LC.010, LC.019,
LC.G29, L& 0ainstiowsciDehing By S Al iS5 st oA 4hd Gi@iktion of

LC.005, L{: Q18 ‘u%@é%‘@%v%gsoﬁw%l%?@xi'@% %%C@{Qe%ﬁﬁ% sTROX40L-His)

TAG-34, LC.001, LC.005. shows_"NFI(B- assay
LC.019 arky € 83UBG b A & vﬂabsa%emg@wﬁ@f O Zha 500N with an 1C50
"T-cell activhtiom dbsayicand 1@50-vhluasifor TAG-34, LC.001 and LC.005

(Figifty IL<hrgleasfufalierei iy hig-Ashowsy T myt"hgacﬁ?ﬂfk%dy blocks

TAG- 34 L .001 and.LC.0 ows the cros th

antibodied b tﬂléeﬁvgﬂ]ﬁoﬂpv%g %’ns b GRIBETA) %é%%% égﬁ 40L) in a
expressioAAmEALRCRIA8 Wallsshssy bididPettheitnahdgise waiue in the
hOX4O0L expl agm&@ag\/pells C) control for mOX40L expression on

v k) DR PRSI b s o
cells (n=3}: X40 signal transductlon induced by K562_0X40L, into 3x10 HelLa-cells
expressing OX40 per sample, which results in a blocking of NFkB activation
with an 1C50 value in the range of 1 — 5 nM,
v) by a T-cell activation assay, in which the antibody blocks OX40L induced
T-cell activation by K562 _OX40L at a concentration of 1.5x10° cells/sample
and a PHA concentration of 0.75 pg/ml with an IC50 value in the range of 1
nM to 10 nM, and/or
vi) by a T-cell activation assay, in which the antibody blocks OX40L induced
T cell activation by activated B cells or dendritic cells (Tetanus assay) at an
antibody concentration of 10 pg/ml, inhibition of 40% - 60% was obtained.

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

Accordingly, a further preferred embodiment of the present invention refer to an
antibody, characterized in that said antibody, thereby inhibiting the 0X40 / OX40L
interaction, and thereby inhibiting the OX40L induced signal transduction.
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Fig. 8:shows the ability of the antibodies of the invention to bind Clg (n=3).

Fig. 9:shows the ability of the antibodies of the invention to activate C3c

(n-3). 15Fig.10:shows the ability of the antibodies of the invention to bind

to Fc7RI (n=4), Fc7Rlla (n=4) and FcyRIlp,(n=4). Fig.!!:shows the ability of

the antibodies of the invention to bind to FE7RIlla (CD16) on NK cells

(Mean* SEM of 6 donors). Fig.12:Western Blot; lanes |, 4, 7: marker;

lanek 25 M&Qﬁeﬂ“@r@%% 20lmnesB; ﬁc&yrdﬁlggcfﬁ(él@hfeﬁﬁﬁfi toes not show

fi2pRithggnuence va %ﬁ@al NGhd kappa lightghait,y c%ﬁf‘rﬁl?oheg%ofbﬁfm of
LC.001 SEQ ID NO:2 7 heavy cham variable region of LC.001 25SEQ ID

NO: ?ﬁgﬁbg‘?@ﬁgﬁ%% variable region of LC.005 SEQ ID NO:4 7 heavy
chain variable region of LC.005 SEQ ID NO:5 kappa light chain, variable

S fhk B éﬁ%‘ﬁﬂ?ﬁﬁﬁ R0y SOBURIAL 20 INIRR MM Least 30
s e il el et L o e i

variable region of LC 019 SEQ ID NO:10 y heavy chain variable region of
LC. %9155@1&14\!@féﬁ%@@p@lﬁgha&haiﬂswjamgc&giﬁg abLEO3BwEGn in a

ID NO v ﬁ%ﬁ/yoﬁ 't%%/tn{eZ()lenB %ﬁ%n of gw%%%ﬁ? ?on%%&?()i ex retssmn on

kapp OIF%% tr am cons on eavy chain cons
regl ID NO:15 y4 heavy chain constant region SEQ ID
NO:16 kappa light chain, mutant variable region of LC.033 SEQ ID NO:1

kapng lght chain,Ladable: Eﬁ%%r?édt%?é%ﬁﬁ»@dﬁ%’%@ thé EE@@W H03ion are

variable region of LC.059 5SEQ ID NO:18 kappa light chain, variable

regi SHBRTECEED SEbs @Wc?‘i‘é‘ﬁﬁﬁ%&v‘iﬁ JamasieRIBRiREEPR Anggpendently
SEGtxatd: &mpbagl@hpcdmamtuwaﬁlmmdgimim&ﬂ_c 063 SEQ ID NO:20
7 heavy chain variable region of LC.063 SEQ ID NO:21-57 CDR

SED NGFSREPEIRY SR S L SIS Ny Bl acid
mutant) SERQUIDIIGEQ ﬂhé‘éﬁ)ylcwaintbfr beagp1chsz s@inbie slomypdy of antibody
mutant) LC.001 defined by SEQ ID NO:2;

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

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

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

e)  the light chain variable domain of antibody 1.C.019 defined by amino acid
sequence SEQ ID NO:9 and the heavy chain variable domain of the antibody
LC.019 defined by SEQ ID NO:10;

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

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

h)  the light chain variable domain defined by amino acid sequence SEQ ID
NO:18 and the heavy chain variable domain defined by SEQ ID NO:19;
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SEQ ID NO:61 kappa light chain of LC.001 SEQ ID NO:62 7 heavy chain

of LC.005 (human IgG1 type) 15SEQ ID NO:63 y heavy chain of LC.005
(L234A, L235A human IgG1 mutant) SEQ ID NO:64 y heavy chain of

LC.005 (S228P human IgG4 mutant) SEQ,ID NO:65 kappa light chain of
LC.005 SEQ ID NO:66 7 heavy chain of LC.060 (human IgG1 type) SEQ

ID NO:67 7 heavy chain of LC.060 (L234A, L235A human IgG1 mutant)

20SBQ IDhNOiE8 cHubawachblin dbinGiDERGE223R mihan dgid4equiant) SEQ 1D

SEQ ID NQ#P kpie HelhbrimQHREAAR AR AN U SEs 20.
are abbreviated either in the three (Leu) or one letter code (L). 25 S228P

means an exchange of Serin to Proline at position 228 of IgG4 heavy

chaifn |22 81 thesaprsfamidocadiddaneine thepasithodiz8ofidbordinsets Biyention are
numgerningdtalat. thaSdRyesairidnineraishiowsing MResHiRM@B34dRcted from
chaqggd to alanine,.L235A means amino acid leucine at position 235 is

changeér?&%l%%l}%lglg%ﬁ A236 means that in the 236 region ELLG of

IgG1 or EFLG of 1IgG4 is amended in PVA. GLPSS331 means that in the
331 kggiothALRPAP lofpgGhan GRRP of dequeiscsgeD @&GLRSS. Delta

G23[ me 1IN0, agl PQSitio is,.gel 5 gy}q .
mutation %%SSZSP [ I@aéﬁ%%%%%gﬁﬁ% ??’ﬁn%%%ﬁoﬁ% 0 @2;4 E{clzth one or
is synony MBI 4EEa SRS R S Dl Se gt hce AndntmrderdpL PSS331;
antibopliesterbedegiggatedaaralogdubly et omtyimalEQoITON hlifnan
OX4QLhOxX4RLa G fusediq anblishidine 196 RREAPLIGRN §oIBIg snurine
Oxj]gl_m(\)w)i(%()théHrﬁslltation S228P or mutations _S228P and L235E.

0) the light constant chain included in SEQ ID NO:61, 65 or 69

p)  the heavy constant chain included in SEQ ID NO:58, 59, 60, 62, 63, 64, 66,

67 or 68.

Further preferred are all combinations of each variable antibody domain
combination a) — i) together with a gamma chain 1), m), n) or p) and preferably
with a kappa chain k) or o). Especially preferred are antibodies comprising the
variable chains of antibody LC.001, LC.005, LC.010, LC.019, LC.029, LC.033,
LC.059, LC.060 or LC.063 each with kappa chain defined by sequence SEQ ID
NO:13 or the light constant chain included in SEQ ID NO:61, 65 or 69 and the
heavy / gamma chain of the IgGl isotype SEQ ID NO:14 with the mutations
1.234A and L235A or the heavy constant chain included in SEQ ID NO:59, 63 or
67, antibodies comprising the variable chains of antibody LC.001, LC.0035,
L.C.010; LC.019, LC.029, LC.033, LC.059, LC.060 or LC.063 each with kappa
chain defined by sequence SEQ ID NO:13 or the heavy constant chain included in
SEQ ID NO:59, 63 or 67 and the heavy / gamma chain of the IgG4 isotype SEQ ID
NO:15 or the heavy constant chain included in SEQ ID NO:60, 64 or 68, all three
without S228P mutation; antibodies comprising the variable chains of antibody
LC.001, LC.005, LC.010, LC.019, LC.029, LC.033, LC.059, LC.060 or LC.063
each with kappa chain defined by sequence SEQ ID NO:13 or the light constant
chain included in SEQ ID NO:61, 65 or 69 and the heavy / gamma chain of the
IgG4 1sotype SEQ ID NO:15 with the mutation S228P or or the heavy constant
chain included in SEQ ID NO:60, 64 or 68.
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fused to a Histidine tag Recombinant soluble human OX40OLh0X40L-Flag

fused to a Flag tag Recombinant soluble murine OX40LmO0X40L-Flag

fused to a Flag tag Recombinant soluble human OX40h0X40 -hFc fused

to human Fey Rabbit anti-murine Fey mofpclonalAnti-mFc antibody Goat

anti-human Fey monoclonalAnti-hFc antibody Murine anti-histidine

monoclonalAnti-His antibody Recombinant soluble human 0X40h0X40

-mFPhesadhiy mbeinethediMucvemisi- TidHaghiortedtonatiahte TN of amino acid

zntit@,@gye%érg}@@t l@}-@%@%&gﬁ@ﬁ@&@%ﬁé@;@%@% @ﬁ}tt@eﬁxﬂemfyg:z, 17 or
ecrosis Factor alphaTNFa igan L. Rat anti-

o R KBS A RGEDAIR ol SO AR A PEE B0 1P B8t and the

monkrdbh ahawmivatabkl COR of SE@IP NQ: 029, LC.033, LC.059, LC.060,

The preferred antibodies are characterized in that the antibodies are of human 1gG4
subclass or of another human subclass (preferably IgG1) comprising at least one
amino acid mutation cansing non-binding to complement factor C1q and/or loss of
FCR binding. Such preferred variant antibodies comprise for example the amino
acid sequence SEQ ID NO: 14 with the mutations L234A and L235A or SEQ ID
NO:15 with or without mutation S228P.

Preferred antibodies according to the invention are antibodies defined as IgG1vl
(PVA-236; GLPSS331 as specified by E233P; L234V: L235A; delta G236;
A327G; A3308; P3318), IgG1v2 (L234A; 1.235A) and IgG4vl (S228P; L235E)
and IgG4x (S228P).

Hybridoma cell line hu-Mab<hOX401>LC.001 according to the invention was
deposited, under the Budapest Treaty on the international recognition of the
deposit of microorganisms for the purposes of patent procedure, with Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ), Germany on
27. July 2004 under Deposition No. DSM ACC 2672.

Hybridoma cell lines hu-Mab<hOX40L>L.C.005 (DSM ACC 2685), hu-
Mab<hOX40L>LC.010 (DSM ACC 2686), hu-Mab<hOX40L>LC.019, hu-
Mab<hOX40L>LC.029 (DSM ACC 2688) and hu-Mab<hOX40L>LC.033 (DSM
ACC 2689) according to the invention were deposited, under the Budapest Treaty
on the international recognition of the deposit of microorganisms for the purposes
of patent procedure, with Deutsche Sammiung von Mikroorganismen und
Zellkulturen GmbH (DSMZ), Germany on 02.September 2004,

The antibodies obtainable from said cell lines are preferred embodiments of the
invention and especially useful as intermediate substances for the generation of
antibodies according to the invention not binding complement factor Clq and/or
not binding to human Fcy receptor.
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LC.063 phytohemagglutininPHA -42 - EXAMPLES Example 1

Generation of a hybridoma cell line producing anti-OX4O0L antibodies

5Culture of hybridonias HuMab hybridomas were cultured in IMDM

(Cambrex), Fetal clone 1 Bovine serum (Pgrbio Science), origin

Hybridoma cloning factor (Igen), sodium pyruvate, penicillin/streptomycin,
2-mercaptoethanol, HAT (Sigma-Aldrich) and Kanamycin (Invitrogen) in
37Clanthsopreided eimbotinigatiad thotottutiofarisetaaicantic@X40L antibodies
LC2QH:R08imatd1 €402 male a0 b enaalesheSUBAG G2ffbe 1o which also
(MedarexMSaar] Jotsg, %Axgé 5 \;]gérj 6 HCoﬁ(é ales%jfﬁtr@n GﬁlgS 1
(MedATESC'SHH JO3EVCR, s Ulehdringly  ARLSLaNbE Bxipgoma ce
HEKIZ93 depesiteshiziedhtly transfected with an expression vector for human
OX40L (h0X40L), and 20 mg 15 soluble extracellular domain of hOX4O0L.
Eign\ im0l aliona wers Reriprmaddniotel. faurinaperioneal dlcion of an
immunizations with he hOX: L expressing cells and four subcutaneous

(s ¢ FiHhntneeriBHsAX AN taishslo wrh bidsbhwsmaropplement dagis firkg and/or
immbmizaiiGoy 166:picafchar A& KRB O 2L zeits wha mixRicvihl encoding

100 @1&1&%}%&%@?&{%‘éﬁ&i@ﬁlﬂ)’ﬁ‘fﬁhﬂ%g%@ﬁﬁ@ﬂ-@%é%ﬁﬁf??fal%g {bssABan 107

Faor all other immunizations, 10 [

us | of cells in PBS were used or i
recombinritpraterh Was x%ot%ffﬂeiotgaél e rptetEaE enigedydfiasantot bind
(ICFeormifemknt fhen(Shyumditerbwhan i) xaOptavere tKndeltspeaid modified

suffigignéidnier) wate ddditienadyabaosteddicenyithohp PAGAMEARN antibody are

crrsihly SaL DRSS A el L e o

befol® Tusion.
fromeMi@BItigfeest cg0the -opm degh protoinois- e 2pressad @88: rEppe ds@ofo@ the host
malegiaod thfemaighmsirain GG2201 (Medarex, San Jose, CA, USA) were
immunized with 20 mg soluble extracellular domain of hOX4O0L. Seven
immunizations were performed in total, 30four intraperitoneal (i.p.) and
threedstitrarreobrdmeny infnihipidarenivnt ihe taretbad fathe pErdugion of an
first imtibodizatioordk@0tplthé iecanibinant idrataip veaspieixedt Withot Q0! piand/or not

CoM Bl R REMANNYARLH A0 BRA AP EHAb Ay S CWdiflble from
all other immupizatigns, 100 gl of recombinant protein was mixed with 100 |
ol nGBFBICRIFFEURS S AT GEEA: B SWHER seftreRe g mutation of

anti-HeXuQarivere. fiamdigSibacsigidient/ mitetdieCdooitianially petstdy defined
t(\_/vic;ag/vigugﬁﬂigm@é%@& ;(}L@ssﬂgkaw@ﬁ&ai@iéa %Q?E%ﬁﬁ_,smtm?m%x; delta
V. ( ] re.fu <Hypr a rati e wer _
sacrﬁ‘%%%’ a‘%ﬁ@s&%%@ér?ﬁ@é%h%@g‘g %I%?\E%A@ tﬁgg’%o %a?ﬁgérﬂ (S228P

1.235E) and IgG4x (S228P).

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

A "variant" anti-OX40L antibody. refers therefore herein to a molecule which
differs in amino acid sequence from a "parent" anti-OX40L antibody amino acid
sequence by virtue of addition, deletion and/or substitution of one or more amino
acid residue(s) in the parent antibody sequence. In the preferred embodiment, the
variant comprises one or more amino acid substitution(s) in one or more constant
or variable region(s) of the parent antibody, preferably in the constant region. For
example, the variant may comprise at least one, e.g. from about one to about ten,

and preferably from about two to about five, substitutions in one or more variable
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10 and vena cava were collected. Fusion of splenocytes and lymph node

cells with the fusion partner SP 2.0 cells was performed according to

standard operating procedures. Antigen specific ELISA Anti-OX4O0L titers

in sera of immunized mice were determinggd by antigen specific 15 ELISA.

Plate (96 flat bottom ELISA plate, Greiner) was coated with 0.1 mg/nil

purified OX40L dissolved in PBS and coated overnight at room
tempegiy et Therpaftat, anditodier&bloekds, with PBBRCYPBRcomtaimingo acid

0.05%4 hineeMa ik oM a=Aldriniv A BRmIS %MliaE%E%&hﬁéﬁﬁ@em the parent
(Gibco %)(f@él h%?rt rog?m ter?fg)(jr%{ure..ZOTeste serum tﬁf%W%ﬁ 950
dilut®d P50 # Earl BN SRS T BN E B, Fhigast 7>%.
prioafs! mpfupTiiEnd ywadadig¥%ed 1:100 in PBSTC and used as

negative control. A mouse antibody directed against human OX40L was

diss 50 in PBSTC and used as.a itive control, Plates wet

mous K eARIR COm s AR BRARIE RO BRIIRIE sequence of
washABPHFRAHERRIP BT v shpr § BEntalarted oismodhsvaermepmsising of SEQ
-huldgiB-NBP @hdtsaniivaslilatatddbaithin ABS TCIHNGieldcied thdhe the group

well iningrth t ang. ive.control. - nucleic aci
(Jaci?gr?gveg%utgeéd %%%@EP%QS% g%%ggged%é%??o{% Weiliﬁégcgo%%ai%%e ¢ acid

the (SBSRIVBECHHEr oM Ik ABRINRLAE th EEBURAT RO HE et dtclE i FE b hat one
Finaliyipateslve rmadifbd ditHrem inmkan$iREB S amicteweidpad modified in
30wibaFesHyipremsred ABT SiRhROWan 4MabaieA BT Fedve -8R0 OBR3, 1-3
(3- -44.- ethylbenzthi %%Iéne-fs- Ltj|f ruc?g% for 30 minutes at roomd.f din licht
(oAU (E4F) RO A0 RDLOROAD G s roMETEA S s R e i i

kappaaE (GAREo Akt Meambutiseids yseidapdsicthat hadtlebainr 6 RFe expressing
fusichaigenedEAUOTOR u@iiibodias seykannainLis AniasoBeriorafe, measuring

ELI with.ra ihuman | -light,chai .
anéﬁfﬁ*@%ﬁ%@ﬁaﬁ@f%}%%aéo%%@%g%oeiﬁ%ﬁ%%%%%@gtmf@ sleting
AftePUILEREAEHSDRCNS (redhnird itk By Hovtibtiakmith s dive 10°M.
(PB ¥ fsupplemdniectiviitatih0d S0 Boseny20 (PRI R fatclifiouti @isoom
temperature. Thereafter, wells were incubated with hybridoma 10 culture
superpatant, 1/2 diluted in PBSTC. Culture medium 1/2 diluted in PBSTC
was USBHEsFeJaRAEInPaIKSpBET it JRSitvaussGdssarlmrd/ fserin as the
dilutperigPa8 PCaemedcad poiitive incherohiBilbse gepmthrewisaresidentical with

wasled hyige Ay eelnghRaterkwiliHR P -¢en ﬁ&g%ﬁﬂ%%ﬁﬁ@iﬂg gaps, if

I9gG F(ab")2(DAKO), diluted 1/2000 in PBSTC for 1 h at 37C. lIs w .

SIS B e 8 TR T DL TR0 e o <-terminal,
ABTS(Hs8RtlorP{Lintgre) RFesienutdeleiopdniteinseraonre (RT) e traatibody
darksdysasbanes] Was fopasuekat A0 inp iBcatdnkESARIAE Wademology. The

Examﬁjﬁéﬁ) rggxﬂ'%%%?goﬁﬁg%%ngﬁl@%ﬂ%%? %%ﬁ'&iﬁoﬁ%ﬁ%@'\ﬂjﬁggs properties,

variable domains appa-light and yl-heavy chains nucle

sequEhEBLEL AHRGTHSF doctheth ehals ParsabianERnds \nommeme qdlgyvariant may
chaihaaricidieedgiale ¢ Heof thim@dmhtMeatalisrivenadsdthtathbyigand asthma as

Drlor R AhAEEhy (RIS LBrdla B bulehd PRAGHL QRS and
o bR A R SR EUAL (ST Rt 1 A AU Lett. 84
syntheidlahd ligativayoftiee th ensRlacadBM-OAGI TBuigees, 2Kl-sirakldergy Clin.
cDNAvsyiatbesis angdobushes REs ampaliticationial VEIRNANEIBREEIRND | et al., T.

CDNﬁm‘}%a&%‘lgrﬁtézwg%gféf%ﬁ’?ﬁ%%}éh BRER gggttoﬁég%g el%’%%%:}%%%iré% PX40L to

primers complementar nucléofi
71-hendstisdiehelisofstavt ragidvisrnglinlspelicaperrsRhder el pimess, and of
respesdviditial ne:RCRsulfibe prodaisveialcigaed Uiy theTORMRINEAIn lung
cloni j ' ' ' 4-TOPQ.I" as a

cloning e e AR A AR slihets

mapping of the appropriate plasmids using EcoRlI for digestion and

expected / calculated DNA fragment sizes of about 740 and 790 bp 5for

VL, and VH, respectively.
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The DNA sequence of cloned PCR fragments was determined by double

strand sequencing. The GCG (Genetics Computer Group, Madison,

Wisconsin) software package version 10.2 and Vector-NTI 8 (InforMax,

Inc) was used for general data 10 processing. DNA and protein

sequences were aligned using the GCG modul CLUSTALW. Sequence
alignments were made using the program GENEDOC (version 2.1).
Exarhipe"garCafistmtibody béexpiiessienviladmidenfardad antOxhd dgiG Sequence
Hu N@%&M%%&%&%ﬁ% 3%55#@@%%%@&2%%9%}% é&&é%\%ﬂiﬂ %363 human
were.separately assem

e R HE e Ch L cHESHhe e - RO GO R CERIRS) For
varigiFmplgiohq \paremdtibodinmanykbp pdiighincteaimc bnstamanggiody (rgferably
SEQi@geor out of SEQ ID NO: 61, 65 or 69) were joined as were

gene segments for the 20 anti-OX40OL HuMab heavy chain variable

reglon (VH) and the human 71-heavy chain constant region

(CHIlBfnaRibMRT Az oghng |19 NO: 1y esiion: BrBES ID ridigenssush eayibodies
Ge“Bﬁ&ingfofmﬁmaﬁgarchmﬁﬁemuakaﬁﬁdatﬁgguermg@tm@m@ml@ﬁlmo acid

anc RepenehAnIiRAIch IR £odonueagRaan fe dRduihd BONEhenioned

in: Kabat, E.A., et al, ences of Proteins o0 Immunol(;gé nteres
fifth 8‘8@%9@“?5{96%5&%% w&qbgéYsm digg 1o theenveREGmndedikicatigny can be

enhantederd prymutadfndmitiebriigmaankaytemegalthdrus HEMY )asA site-directed

Syntﬁﬁl’cﬁ nb&]—s'n%@“ng’@%ﬁ?&ﬁﬁ&gu% enesis. A @Hﬂ%atlve amino acid

bulin he h nal ludi signal
R e ol S e g e el s it a

cDNAEAagEdrastdvg haldue Bgnﬂll@swdﬁl@hasne f&mhbes ehahnaind acid residues
splicRagnRokisigARa uﬂmﬂﬁw wReffigignsitenaifbes’ atdse Hliflies include

enomuﬁhumgﬁ kaﬂ%p%\E eng ¢ 5%5“ e%l rlﬁlncludl the mtrg;& E@%&gm side

10Igal£%ppa enhancer |car uré

80-81ARY (F18e rﬁ&ﬁ?&ﬂqmdncﬂﬁléﬁmm Reisha waﬂi)aw@ﬁymﬂ@h cidelchains (e.g.

signalgegeentarddGiedianseigtionteithfdhe @Nty@AR) dysiMab, Myptophan),

'heaﬂé{n%ﬂp i%i(agmgﬁﬁg Ofé.@i f%‘ﬁ‘ﬁ’i&‘i‘@ el@mﬁ&ts:ieucine, isoleucine, proline,
phenylalanine, methionine), beta-branched side chains (e.g., threonine, valine,
isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan,
histidine). Thus, a predicted nonessential amino acid residue in a human anti-
0OX40L antibody can be preferably replaced with another amino acid residue from
the same side chain family.

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

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

expression vector, said vector is inserted in a prokaryotic or eukariotic host cell,
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The immediate early enhancer and promoter from the human

cytomegalovirus (HCMV), A synthetic 5'-UT including a Kozak sequence,

20A modified murine immunoglobulin heavy chain signal sequence

including the signal sequence intron, The,gloned 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 Noll restriction site at the 3'
end,2Hthegerio st ushhandet-baai gsndaciiiansyegieds nChadingéedy and
mOUSE 9ty EUBRNGRINGURGIAGHM Ry EMBO . 2 (1983) 1373-1376)

The human 71-immunoglébulin polyadenylation ("poly A") signal

sequence. Functional elements of the anti-OX40OL HuMab kappa-light

chaif mdnreatieaviugbehaimexpressiompidsnider Besigethet@nti-@X#O4ntibody
HuMak darnadi aht Ghaim @5y 5N RO A SHPEeSHIRD RARRRIR JHEBGman origin,
Dlasrpi ceogg%in Ar\nh}/ romycin reglg}aagce %%zfe An orlgfn ofr pllcﬁtlo <t nucle;
oriP, "B Epsten-Barrvird (‘éﬁ%ﬂp RATEHEIT OB IRSLESH POt gt nucleic
vectdrigsetsngpiercafliswsrbphitshisin of thiaBsplhumin innEbed)i aenckding to the
47 - mhBtlegtandasesgaie VNG cepliersampisilinorasiganca ik ¢Olaid parent

Exa ion of expression. plasmids.for an anti-QX40L 1gG4 .
oL B RG] OISR IRS: Bigﬁ)éne%i%‘?esﬁaéﬁi%)é B, ot bind
was tRIRRIsPFIniagierdatidosndLor Fh sesaperaib) espessing predifiratind second
repldahig tegirumaspgbaomid ahttenistartvegiod dinttychadmmtnpgloedinand c)

Polyggeiation {iRaddyS| 'tﬁ@%ﬂ?ﬂ"&%@fﬂb@t@%ﬂ‘é‘ﬁl&?&omic

y4-constant region (SEQ ID NO: 15 or out of nonmutated /4-constant

region out of SEQ ID NO:60, 64 or 68) and y4- 10immunoglobulin
polyddenykstiohisigntibsedsrecwmpFerstheckxioresisiombdcants @X4@hg an antibody
HUNﬁ%%@éﬁ@%?ﬂ%%%ﬁﬂ&%@%@é%'Q&Pé?ém%i%&%rﬁu'dﬁﬁg £3ds and the
desc&)tx)‘?e% f8 rA%G %aﬁg‘g'eceeﬁqo}/%)[é Ex"ger(r:lﬁp l% i Cot?s ruc(t:|0n o ethod for
eXproQaion plasids iSF i taRt Rrarant At O R EG ST PRI
basdfPreBratanEishssyiohqsliasaiisrsistegivn tminanhantrexpeodimg host cells
and ﬁﬂdhﬁ%ﬂcﬁﬁﬁlﬂg&w@Fﬁ]@ﬁﬁaiﬁdﬂé)érifia-@gﬁiéhﬁﬁmd%ah%ﬁsﬂgé%@é@drecovering
wild 0 [ ing t uickChange ite-Direc .
e e AR IE U et Y TR G fncgding o
numBeRg tRAIR P, % IMCIE afCip rsRonng AR dilto dhainuigass prokaryotic or

(1968)Ke8y86¢ Kedati Eadd, retaterSeqush peb péRidédinsnoiidh patinological
Interest, 5th ed., Public Health Service, N1H Publication No. 91- 3242,

MD (1991)). . .
Bet ?gg%’ostg (anc? t‘perapeutw uses for the antibody are contemplated. In one

diagnostic application, the invention provides a method for determining the
presence of the OX40L protein comprising exposing a sample suspected of
containing OX40L to the anti-OX40L antibody and determining binding of the
antibody to the sample. The OX40L protein may be inserted into the cell membran
of OX40L-expressing cells by its transmembrane domain or may occur as soluble
extracellular domain in body fluids released by mechanisms like shedding or
proteolytic release. For this use, the invention provides a kit comprising the
antibody and instructions for using the antibody to detect the OX40L protein.

The antibodies of the present invention are useful for prevention and/or treatment
of inflammatory diseases in a mammal, preferably a patient suspected of having or
suffering of such a disease. Such diseases include allergic reactions such as

asthma. Other applications are the treatment of autoimmune diseases including
rheumatoid arthritis,
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- 48 - Table 1 Isotype Abbreviation Mutations Description IgG1 IgGlvl

PVA-236; GLPSS331 as specified by E233P; L234V; L235A; delta G236;
A327G; A330S; P331S The amino acid sequence
Glu233Lel11234Le1123501y236 of the hugan yl -heavy chain is replaced

by the amino acid sequence Pro233Val234Ala233 of the human

y2-heavy chain. The amino acid sequence

Ala3Pir¢ eud28PndBRABA 1S3 8RO8 hithddehueadngrd memviyataffeidng from the

fep|%%@@%éﬁﬁ&i@ﬂ%%&%ﬁﬁgﬂeﬁﬁ%&%’:2e7511:2§&§ﬁ§%&W%fﬁ&ﬁnmid

of the human 74-heavy chain. IgG1 IgG1 v2 L234A;L235A The amino
acid hce Leu234Le1.1235 of the human 71-heavy chain is replaced
by the amino acid sequence Ala234A1a235

Preferably the antibodies of the present invention can be used for the treatment of
severe persistent asthma in patients whose symptoms are not adequately controlled
with inhaled corticosteroids. The patient population includes adults and
adolescents (12 years of age and older) with inadequately controlled severe
persistent asthma. The antibody will be delivered preferably subcutaneously once
or twice a month. Main endpoint will be preferably decrease in acute exacerbations.
Other endpoints include peak flow, daytime asthma symptoms, nocturnal
awakenings, quality of life, emergency room visits, asthma free days, beta-2

agonist use, steroid reduction or tapering and effect on hyper-responsiveness.

It is further preferred to use the antibodies according to the invention for
monotherapy or in combination with methotrexate or other DMARDs (Disease
Modifying Anti-Rheumatic Drugs) for the treatment of adults with moderate to
severe active rheumatoid arthritis. It will be administered as subcutaneous injection
every 2 or 4 weeks. It will be chronic therapy in patients who have failed one or
more DMARDs. Endpoints will include reduction in signs and symptoms and the
inhibition of progression of structural damage in adult patients with active
rheumatoid arthritis. Prevention of disability, improvement in signs and symptoms
measured by ACR criteria (ACR20 >60%, ACR50> 35%, ACR70 > 15%; index
from the American College of Rheumatology; www.rheumatology.com).

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

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

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

pharmaceutical composition may be included in an article of manufacture or kit.
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1gG4 1gG4vl S228P; L235E Ser228 of the human y4-heavy chain is

replaced by Pro228 and Leu235 of the human y4-heavy chain is replaced

by Glu235 IgG4 1gG4x 5228P Ser228 of the human y4-heavy chain is

replaced by Pro228 ,xample 6 Productiop,of recombinant anti OX40L

HuMabs 5Recombinant HuMabs were generated by transient transfection

of adherent HEIC293-EBNA cells (ATTC CRL-10852) cultivated in DMEM
(GibThy suppteie nieddity 10 fteuliveddwnl g FEEEGIPGRpdROM by recombinant

Glutgipine &eM.d Ay INEFSERLALAR 'ﬂ%aﬁgg SedRea)and n@é‘gg{ise protein

ug/ml G418 (Roche). For transtection EugeneTM 6 (Roche) Tra ion
ReafBRTRAL UL ATIATYAHG SPLoHEagEiq £ 1o B AP RNy kbR of the

3:1 ten6todynprudnogitdulimdghsuaiiy reeificatiamsonveghexpressedatipnacceptable
two glﬁﬁSeM'ﬁé@l@&ﬁﬁ%x@éﬂ@fﬁ%@&@%ﬂﬁte@@%nﬁ MR EMAy chains or
encaqdin glgsntﬂgrgrofma%%go 2:1 HuMaE_) contalnlng/ cell -49 - (t:ul'%Jr% thod
supeFﬁ%%én S WP st A ay Ao S TR S TR E iRy, standard methods.
Sup&rraessienwerpestoraghinpremiptourivbationic ©avkeayitforneationlls like
regaciiey dhwmmmomﬁpnmﬁ?gﬁ@llgrmogcbggwggiﬂ%%%%%ﬁ cells,
is gi in. Mei £, P..etal.Bioteghnol, Bioeng. 7 1 - .
ot s MFIEACS: e i B e P i i,
LC.019, LC.029, LC.033 Instrument: Biacore 3000, running and reaction
buff&e%ﬁﬁi&a@@mﬁﬁdﬁﬁﬁlﬁsaﬁﬁ&:ﬁ@emm NalCkihA0500 tTM_/&eﬂeZGf e art and
O v ey S MR .
: n | ) -P fc .
Regfﬁﬁéﬁgf&%ﬁyﬁr@@é Sy meEtAY rat SRR e Tutita S 18R 271-282;
was lvevforane dRoy. twd ohjeBiigrshool.0 AMZ8IY0Ing PHIZ OV drmain &ath, et al,,

The Ahﬁﬁeﬁﬁmﬂgmﬁ@mg wgpg;rg:ﬁ)gg‘gw 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. - 50 -
Tabléhe antibodies may be present in whole cells, in a cell lysate, or in a partially

purified or substantially pure form. Purification is performed in order to eliminate
other cellular components or other contaminants, e.g. other cellular nucleic acids or
proteins, by standard techniques, including alkaline/SDS freatment, column
chromatography and others well known in the art. See Ausubel, F., et al., ed.,
Current Protocols in Molecular Biology, Greene Publishing and Wiley
Interscience, New York (1987).

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

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



Chip Capturing Ligand Analyte ka (1/Ms) kd (Vs) KD (M) CM5 Anti-mFcg
TAG34 h0X40L-His 8.84x104 3.32x10' 3.75x10-1 CM5 Anti-hFcg LC.001
h0X40L-His 9.01x104 7.16x10-9 <1.1x10-11 CM5 Anti-hFcg LC.005

hOX40L-His 6.84 x104 2,02x10-7
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231 -

Nucleic acid is "operably linked" when it is placed into a functional relationship
with another nucleic acid sequence. For example, DNA for a presequence or
secretory leader is operably linked to DNA for a polypeptide if it is expressed as a
preprotein that participates in the secretion of the polypeptide; a promoter or
enhancer is operably linked to a coding sequence if it affects the transcription of
the sequence; or a ribosome binding site is operably linked to a coding sequence if
it is positioned so as to facilitate translation. Generally, "operably linked" means
that the DNA sequences being linked are contiguous, and, in the case of a secretory
leader, contiguous and in reading frame. However, enhancers do not have fo be
contiguous. Linking is accomplished by ligation at convenient restriction sites. If
such sttes do not exist, the synthetic oligonucleotide adaptors or linkers are used in
accordance with conventional practice.

The monoclonal antibodies are suitably separated from the culture medium by
conventional immunoglobulin purification procedures such as, for exampie,
protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis,
dialysis, or affinity chromatography. DNA and RNA encoding the monoclonal
antibodies is readily isolated and sequenced using conventional procedures. The
hybridoma cells can serve as a source of such DNA and RNA. Once isolated, the
DNA may be inserted into expression vectors, which are then transfected into host
cells such as HEK 293 cells, CHO cells, or myveloma cells that do not otherwise

produce immunoglobulin protein, fo obtain the synthesis of recombinant
monoclonal antibodies in the host cells.

Amino acid sequence variants (or mutants) of a human OX40L antibody are
prepared by introducing appropriate nucleotide changes into the antibody DNA, or
by nucleotide synthesis. Such modifications can be performed, however, only in a
very limited range, e.g. as described above. For example, the modifications do not
alter the abovementioned antibody characteristics such as the IgG isotype and
epitope binding, but may improve the yield of the recombinant production, protein
stability or facilitate the purification.

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



<1.5x10-11 CM5 Anti-hFcg LC.010 hOX40L-His 6.25 x104 2.5x10-5 3.99x
10-10 CM5 Anti-hFcg LC.019 h0X40L-His 7.89 x104 7.53x10-8
<1.2x10-11 CM5 Anti-hFcg LC.029 h0X40L-His 1,41 x105 2,4x10-8 <
7,1x10-12 CM5 Anti-hFcg LC.033 h0X40k»His 7.01 x104
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Nucleic acid molecules encoding amino acid sequence variants of anti-OX40L
antibodies are prepared by a variety of methods known in the art. These methods
include, but are not limited to, isolation from a natural source (in the case of
naturally occurring amino acid sequence variants) or preparation by
oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, and
cassette mutagenesis of an earlier prepared variant or a non-variant version of
humanized anti-OX40L antibody.

The invention also pertains to immunoconjugates comprising the antibody
according to the invention conjugated to a cytotoxic agent such as a
chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of bacterial,
fungal, plant or animal origin, or fragments thereof), a radicactive isotope (i.c., a
radioconjugate). Conjugates of the antibody and cytotoxic agent are made using a
variety of bifunctional protein coupling agents such as N-succinimidyl-3-(2-
pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives of
imidoesters; (such as dimethyl adipimidate HCIL), active esters (such as
disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-azido compounds
(such as bis (p- azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as
bis-(p- diazoniumbenzoyl)-ethylenediatnine), diisocyanates (such as tolyene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-
dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in
Vitetta, E.S., et al., Science 238 (1987) 1098-1104). Carbon- 14-labeled 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is

an exemplary chelating agent for conjugation of radionucleotide to the antibody.
See WO 94/11026.

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

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

human animal, e.g., a transgenic mouse, which has been immunized with a purified
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2.09x10-7 <1.4x10-11 No interaction between TAG34 and m0X40L could

be measured. Data Evaluation and Data Deposition for all Biacore assays
5Negative control data (e.g. buffer curves) were subtracted from sample

curves for correction of system intrinsic bgésellne drift and for noise signal
reduction. BiaEvaluation version 4.01 was used for analysis of

sensorgrams and for calculation of affinity data. Example 8 10Inhibitory
competitiomnbianof fanti-NOX AKX 4ahtibadigsrnhinding tiglintexpatiamef OX40L.
hOX gty immobilize %&W&'ﬁﬁ%ﬁ*%@ﬁ& fegg 3140%0686%@}{1?%6“ ¢, has a

reaction buffer: HBS-P
20, SI°PRf fg@PﬁF?Bﬁté‘lh}EEﬁ%H‘ﬂ?@Yaﬁgﬁ}Eé PO H0T AL SrriEtEsy light chain
(e'gmmmmmfweelP@‘W@lIﬁanimdlﬂzﬁﬁ)yrﬂﬂ)lwewemmn The isolated B-

15pr@n§@@m@r¢%f%dﬁﬁﬁkf&9tmM&h@@%%ﬂ%“ o F)I’téﬁéﬁl{:a} orfthtﬁzenan anti-
com wa erformed fo | es ana wasned wi (0]

mmu@ %ege%‘%% ion’ - Jlgg&t?i %ﬁ%ég%égvﬁg?fé? feg B§/°t ¢ a hybridoma
|nJec@ﬁﬂﬂbféfofmfﬁﬂﬁl@kgcm@pﬂmw%}omhml@h@ﬁe?Iaeccm%maﬁsabﬁmmanon- In
and s8¢ aﬁ%ﬂi@i@ﬂieﬂt&mﬁo@ﬂdmwmaﬁaaqeFé@ﬂmﬂﬁ@&%ﬂ%@fiﬁﬂg&ic non-

g&gﬁgﬁﬁ%vvé%%@o 62 FARESGAPHIR0DANRY'S GATREUBHFRAE Y human
heavy chain transgene and a human light chain transgene encoding all or a portion
of an antibody of the invention, fused to an immortalized cell.

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

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

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

In a preferred embodiment, human monoclonal antibodies directed against OX40L
can be generated using transgenic mice carrying parts of the human immune
system rather than the mouse system. These transgenic mice, referred to herein as
"HuMAb" mice, contain a human immunoglobulin gene miniloci that encodes
unrearranged human immunoglobulin genes which include the heavy (p and y) and
K light chain (constant region genes), together with targeted mutations that
inactivate the endogenous u and x chain loci (Lonberg, N., et al., Nature 368
(1994) 856-859). Accordingly, the mice exhibit reduced expression of mouse IgM
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7x1019 CM5 0X40-hFc hOX40L-His LC.001 4x1019 CM5 0X40-hFc

h0X40L-His LC.005 3x1019 5 All antibodies inhibit the binding of OX40L

to 0X40 in solution (solution affinity). LC.001 and LC.005 show a lower
1C50-value than TAG34. Examnle 9 _Epitope characterization of
anti-OX40L antibodies TAG34, LC.001, LC.005, 10LC.010, LC.019,

LC.029, LC.033, LC.060 Instrument: Biacore 3000, running and reaction

buffer: 15| Bisst i (EOperdeHrrSunl 20 onViidaiotr d 0 Phubvadie A0; #ti Tight chain

25Ctrﬂl§§ﬁg%&r@‘9ﬁ§§/ %@ﬂﬁfﬁé%%ﬁ)’aﬁpﬁﬁl&?{&g %'%(?He?ﬁ%?ﬂ affinity
the(?iste a tlgodles. Prior to injection the analyte (50 nM an cc_)mé)etl or ]
(10 Hﬂ)\‘}‘hﬁ;@r ﬁ@ﬂ%ﬁ‘?{bﬁ%ﬂ?%‘?éagt%‘?ﬁﬁa b £t 25 Nfjeidhcot 994) 856
anal§$é:+teveomsdetitobfoberg Minutbsidhvask witEkRS:Refoaltbermacology 113
T e s i R B o) .
seqr?glﬁgggoﬁ@ﬁfépa%ng’a%n k,ﬁ&?gréa a-cogrP&g%ng‘?Sthg‘:&i%%éﬁéB%%53 6-346).
the fblowisBataBrnf HBM Atapieca sigsaisdiing tideind-AshBke Nucleic Acids
ContpatitQo EpHope 6287-6295; Chen, J., et al., Int. Immunol. 5 (1993) 647-636;
Tuaillon, N, et al., Proc. Natl. Acad. Sci. USA 90 (1993) 3720-3724; 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. Immunol. 152 (1994) 2912-2920; Lonberg, N., et al., Nature
368 (1994) 856-859; Lonberg, N., Handbook of Experimental Pharmacology 113
(1994) 49-101; Taylor, L., et al., Int. Immunol. 6 (1994) 579-591; Lonberg, N., and
Huszar, D., Intern. Rev. Immunol. 25 (1995) 65-93; Harding, F., and Lonberg, N.,
Ann. N. Acad. Sci. 764 (1995) 536-546; Fishwild, D.M., et al., Nat. Biotechnol. 14
(1996) 845-851, the contents of all of which are hereby incorporated by reference
in their entirety. See further, US Patent Nos. 5,545,806; 5,569,825; 5,625,126;
5,633,425; 5,789,650; 5,877, 397, 5,661,016; 5,814,318; 5.874.299; 5,545,807;
5,770,429; WO 98/24884; WO 94/25585; W0 93/1227; WO 92/22645; and
WO 92/03918.

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

course of the immunization protocol with plasma samples being obtained by



CMS5 Anti-hFcg Anti-OX40L (A,B,C) hOX40L- His TAG34 A CM5
Anti-hFcg Anti-OX40L (A,B,C) h0X40L- His LC.001 A CM5 Anti-hFcg
Anti-OX40L (A,B,C) h0X40L- His LC.005 B CM5 Anti-hFcg Anti-OX40L
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retroorbital bleeds. The plasma can be screened by ELISA, and mice with
sufficient titers of anti-OX40L human immunoglobulin can be used for
immortalization of corresponding B cells. Mice can be boosted intravenously with
antigen 3 to 4 days before sacrifice and removal of the spleen and lymph nodes.
Several mice will be immunized for each antigen. For example, a total of twelve
HuMADb mice of the HCo7 and HCo12 sirains can be immunized.

The HCo7 mice have a JKD disruption in their endogenous light chain (kappa)
genes (as described in Chen, J., et al., EMBO J. 12 (1993) 821-830), a CMD
disruption in their endogenous heavy chain genes (as described in Example 1 of
WO 01/14424), a KCo5 human kappa light chain transgene (as described in
Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851), and a HCo7 human
heavy chain transgene (as described in US Patent No. 5,770,429).

The HCo12 mice have a JKD disruption in their endogenous light chain (kappa)
genes (as described in Chen, [, et al., EMBO J. 12 (1993) 821-830), a CMD
disruption in their endogenous heavy chain genes (as described in Example 1 of
WO 01/14424), a KCo5 human kappa light chain transgene (as described in
Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851), and a HCo12 human
heavy chain transgene (as described in Example 2 of WO 01/ 14424);The mouse
lymphocytes can be isolated and fused with a mouse myeloma cell line using PEG
based on standard protocols to generate hybridomas. The resulting hybridomas are
then screened for the production of antigen-specific antibodies. For example,
single cell suspensions of splenic and lymph node-derived lymphocytes from
immunized mice are fused to one-sixth the number of SP 2/0 nonsecreting mouse
myeloma cells (ATCC, CRL 1581) with 50% PEG. Cells are plated at
approximately 2 x 10° in flat bottom microtiter plate, followed by about two weeks
incubation in selective medium.

Individual wells are then screened by ELISA for human anti-OX40L monoclonal
IgM and IgG antibodies. Once extensive hybridoma growth occurs, medium is
analyzed, usually after 10-14 days. The antibody secreting hybridomas are
replated, screened again, and if still positive for human IgG, anti-OX40L
monoclonal antibodies, can be subcloned at least twice by limiting dilution. The
stable subclones are then cultured in vitro to produce antibody in tissue culture
medium for characterization.
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The assay tree principally is composed of an unspecific assay on IgG (“IgG-
ELISA”) followed by a specific ELISA and apparent FACS assay for
determination of antigen binding fo either purified OX40L protein or OX40L-
expressing cells. The next step comprises functional assays where the competition
of the anti OX40L antibody with its natural interaction partner e.g. soluble,
purified OX40 for either purified OX40L or OX40L expressed on cells is
determined, e.g. competition ELISA or FACS. The next step comprises a
functional assay where the blocking capability of anti-OX40L antibody of OX40-
signal transduction is determined, e.g. NFxB-activation (= “NFxB-assay”). The
next step comprises functional assays where the blocking capability of the anti-
OX40L antibody concerning T-cell activation is determined (“T-cell activation
assay’and “TT-assay™).

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

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

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

specifically, the composition is a pharmaceutical or a diagnostic composition and
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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 5 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
fromegeaupoeagpecifi adijroin grampBeutidd] -doxgmiittd @oBipebeg an antibody as

SPeGHRY Of 634k CHOk ARG %%%B&%Q&n%”%&ﬁ% Qs'efk!{%‘%éﬁt The

Biacore 3000, running and reaction buffer:

mM SR 05U Len$5TiEhnd) 9K t%,@&.&ﬁfﬁtamtmawposm is
perfdaietdblethyeymmigeites at 100 nM and 500 nM and washed with

HBS-P for two minutes. Regeneration of the surface was performed by

oo ESiors gL 60 TG G I cech Tl e ooy g
the festioWitiy dagerson BediTapetiohipnthptianiad Midarifmartesems isotonic
and absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carrier is suitable for intravenous, intramuscular, subcutancous,
parenteral, spinal or epidermal administration (e.g. by injection or infusion).
Preferably such a carrier is an aqueous pH buffered solution (for example acetate,
citrate, phosphate or histidine), preferably isotonic, preferably containing in
addition an inorganic salt, sugar, polyol and/or a surfactant. Pharmacaeutical

acceptable carriers are also such as described in Remington’s Pharmaceutical
Sciences, 16™ edition, Osol, A. Ed. (1980).

The antibody concentration is preferably from 0.1 mg/ml to 50 mg/ml. Preferably
the pH value of the buffered solution ranges from 4.0 to 8.0 at a buffer
concentration of ImM to 200mM. Preferred salts are sodium chloride and/or
sodium phosphate in the range of 1mM to 200 mM. Preferred sugars are sucrose
and/or trehalose in the range of 1% to 15% (w/v). Preferred polyols are glycerol,
propylene glycol, liquid polyetheylene glycol, and/or the like in the range of 1% to
15% (w/v). The surfactant is preferably a polysorbate (e.g. polysorbate 20 or 80)
and/or poloxamere in the range of 0.001% to 0.5% (w/v). A preferred
pharmaceutical composition contains antibody from 0.1 mg/ml to 50 mg/mi and
ImM to 200mM phosphate buffered saline pH 4.0 to 8.0.

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

Pharmaceutically acceptable excipients or carriers include sterile aqueous solutions
or sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically
active substances is known in the art.
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Anti-mFcg Anti-hFcg TAG34 LC.001 LC.005 Anti-TNFa Anti-CD40OL TNFa
CD40L OX40L In this assays CD40OL showed some unspecific binding

to all antibodies or to the 5 chip surface, but after subtraction of

background signals this assay showed, that there was no unspecific

binding of TNFa and CD4OL (up to 500 nM) to the immobilized antibodies
TAG34, LC.001 and LC.005. Example 11 Affinity analysis of antibodies

LC. ODHeIgﬁrmsamdpzﬁ‘eﬂ@ﬂaEgﬁlﬁmﬂﬂﬂn‘sﬂium&ﬂt"ﬁiﬁﬁ@iﬁeﬁ&ﬁ@;afumiﬁgy" as used

el e M e i o
W
conc If?:?%‘? di‘?‘égﬂx/lby 1‘6‘@)‘3?1%}1“?0 r%%ﬁﬁté@@ﬁ&ﬁﬁé’%ﬁ@%%l ftravenous,

HB Suprfonbzalanin inte arksipdn éndtitie oflth énsacfare \lwa s ipedoriiel byitracardiac,

two inigsians0f 100mapedicdeior 1 mingarheine c@%&mﬁ@rma&a&%mzm

15 se uence ?f |nJS tlons nd kl%etlc g]zilfga correspond.to th %f ﬁ%lon wglstemal

the folﬂowmg Hetic data Were ¢a I’atgﬁr?%’m%gel? d%t4 15

1:1 I}&F?@Hﬁﬂrﬂ@%ﬂiﬁ’é*ﬁibdel Table 6 Chip Capturing Ligand Analyte ka

(2/Ms) kd (1/s) Ko (N1) CM5
Actual dosage levels of the active ingredients in the pharmaceutical compositions
of the present invention may be varied so as to obtain an amount of the active
ingredient which is effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration, without being toxic to
the patient. The selected dosage level will depend upon a variety of
pharmacokinetic factors including the activity of the particular compositions of the
present invention employed, or the ester, salt or amide thereof, the route of
administration, the time of administration, the rate of excretion of the particular
compound being employed, the duration of the treatment, other drugs, compounds
and/or materials used in combination with the particular compositions employed,
the age, sex, weight, condition, general health and prior medical history of the
patient being treated, and like factors well known in the medical arts. A typical
weekly dosage might range from about 0.1 mg/kg to about 20 mg/kg or more,
depending on the factors mentioned above.

The following examples, references, sequence listing and figures are provided to
aid the understanding of the present invention, the true scope of which is set forth
in the appended claims. It is understood that modifications can be made in the
procedures set forth without departing from the spirit of the invention.

Brief Description of the Drawings

Fig. 1a: shows “binding ELISA” for TAG-34, LC.001, LC.005, LC.010,
LC.019, L.C.029, LC.033.

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

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

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

{non binding antibody).
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Anti-mFcg LC.001 hOX40L- His 4.27x104 3.46x10-8 <2,3x10-11 CM5
Anti-mFcg LC.001- IgG4x hOX40L- His 4.85x104 7.72x10-8 <2,06x10-11
20 LC.001 and LC.001-lgG4x show the same affinity to hOX40L-His. -55 -
Example 12 ELISA assay for detection _o%&rjtibodies binding to OX40L
SA-coated plates (96 flat bottom ELISA plate, Microcoat) were coated with
0.5 pg/ml biotinylated OX40L dissolved in incubation buffer (IB = PBS

contRigingamd 3:% Twleen 20-(SRN4a)iamtbaYahiockingdpIominy fked ROUITAG-34,
at room temperaturey lat ashe [ ing-Wwashi
Duffer (W = saine A o ok o] %%%%%ggl Bl

supdifafints or purifRPEntibbdrsay wiske derdiyitded L

Fig. 7:

Fig. 8:

Fig. 9:

Fig.10:

Fig.11:

Fig.12:

and LC.033.

shows the cross-reactivity of the antibodies of the invention with
mouse OX40L. A) control for hOX40L expression on transfected
and WT cells, B) binding of the antibodies to hOX40L
expressing K562 cells, C) control for mOX40L expression on
transfected and WT cells, D) binding of the antibodies to
mOX40L expressing K562 cells, and E) binding of the antibodies
to WT K562 cells (n=3).

shows the ability of the antibodies of the invention to bind Clq
(n=3).

shows the ability of the antibodies of the invention to activate
C3¢ (n=3).

shows the ability of the antibodies of the invention to bind to
FeyRI (n=4), FcyRIla (n=4) and FcyRIIb (n=4).

shows the ability of the antibodies of the invention to bind to
FeyRlIIla (CD16) on NK cells (Mean = SEM of 6 donors).
Western Blot; lanes 1, 4, 7: marker; lanes 2, 5, 8: 100 ng OX40L;
lanes 3, 6, 9: 40 ng OX40L.,

Description of the Sequence Listing

SEQ ID NO:1
SEQ ID NO:2
SEQ ID NO:3
SEQ 1D NO:4
SEQ ID NO:5
SEQ 1D NO:6
SEQ ID NO:7
SEQ ID NO:8
SEQ ID NO:9
SEQ ID NO:10
SEQ ID NO:11
SEQ ID NO:12
SEQ ID NO:13
SEQ 1D NO:14

kappa light chain, variable region of LC.001
v heavy chain variable region of LC.001
kappa light chain, variable region of LC.005
v heavy chain variable region of LC.005
kappa light chain, variable region of LC.010
¥ heavy chain variable region of LC.010
kappa light chain, variable region of LC.029
v heavy chain variable region of LC.029
kappa light chain, variable region of LC.019
v heavy chain variable region of LC.019
kappa light chain, variable region of LC.033
¥ heavy chain variable region of LC.033
kappa light chain constant region

v1 heavy chain constant region



IB and added to the wells. Plates were incubated for 1 hour at room
temperature. 10 Subsequently, plates were washed twice using WB.
Subsequently a conjugate of a goat antibody against human IgG and POD
(Dianova) was diluted to 50 ng/mlin IB a ﬁadded 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(r)
soluSEQRDANO) B8 redhriemgeratdoadRd)iepibe dark. Absorbance was

15

e e T B4 ge o
3 VPR IR B pikappagighs shauyprsblereesrbianbddies
inhildsEAQ INENEHIGN phMah@XﬁﬁﬁiﬁlmgxﬁkM@lﬂZE@A coated plates

(96 fmémm@hb% L%Oll (‘c'}%ﬁl f a%a%ﬁl@ ))H"Sf;téct%@? with 0t5

| qQlved | or ur_at room temperature.
Then #QQWE@% eré W %ﬁé’éﬂé?legr%@? 5608, 0.19(wiv)
Twegﬂmﬁd“@ahp}@ﬁwdﬂémm}iﬁl@d,mak&téwwnnetﬁtkﬁlﬁmof 1 pg/m1
and Sﬂﬁ?dﬁq\tbemeﬂ%&@&ﬁ@ﬂﬁﬂ%ﬁi@%gi%ﬂﬁ@@@chiEVe maximum
blnd 2} %n some WeII only IB was added. Then to each
well a s(glutlon of huma ﬁ%ﬂconj ated with Digoxigenin (Roche
Diaghb QiR &S, m@%&&%ﬁ@rﬁﬁw ororeRighil Wee added.
PlatSQerb Noubatechtor ¢ Heiin af [QOW0te qmammz@s@mﬁwl@m mutant)

plat iﬁwj&d M éi{}gnvxﬁé%? toﬁ%?e%\%%%s Tlglates Wel’ﬁhe)

Was d to 50 mU/ 1n'IB and adde

|ncu ang r%ﬁ%%%ﬁkﬁé‘?é’[m‘é: BfHally, plates were washed

twweSEer@)\MB):ﬁd ovetopddiwith k@ﬁ@ét&us&mﬁ\%ﬁ@@lution

ﬁggebamfm;s@m ﬁfgfyirght@me@ 234@? %gggﬁaggﬁg@ mutant)
values w

obta%qig Clinﬁ t e&zﬁr‘l&gg %‘rfv\?e%}i‘ﬁ‘ 'étz%s G4 mutant)

FACSEL B NE):48tdectivn bgh{lﬂhlfab@frikﬂ@ﬁﬂfg mteractlon of human 0X40
SWItBEmﬂﬂr@M@h/ AUROIIRThAT ﬁ@aﬂs@qlﬁ%ﬂéﬁ@gﬁ@%ﬂ&} cells).

Pur rmin tlo ert
blo FEé?eractlon %){f ﬁ’eﬁ% Wefe &ml_?f sion pr&teln w%h I mutant)
expre ik 3wz oskamiof LC.¢ao¢Se88: rmandat @utant)

perf&FR@AD/NORNG |&bpfedihRdHinFs 6 BeSay reagent” 10and the
HuMab h0X4O0L as "competitor”. Assay reagent: stock 0.5 pg/til - 1:10

diluted {n PBS), 100 pl anti digoxigeninFLUOS. 1:25 diluted in PBS /
0.50&)5—/% king reagent (Roche Diagnostics GmbH, DE). 2x105
K562 OX40L cells (grown in ISF-0) were washed in 2 ml PBS and 15
resugpgemdadiifs %@%&@%Téaﬁéﬁﬁpﬂwﬁ?ebma? addition ek code. (1)

PBS titor/ t f0
SR L) SRR R st iy o
light LPAgnipeaife BrtinoP B8y \Aesmdeu mmubaua?:ﬂnmoabngmg FEIUam@lmberlng

day lighbafihe cells were washed with 2 ml PBS and pelleted by

centtwggea};g%ﬁ%co%%é%%gg fo stan ljﬂ%% to alanine, |

uorescein ragme oche was al

digoxigeni
and Irz%%%ﬂeaaﬁ&%@lw%éemﬁeadwlme@m@ ihalanian 2 m|

PBSPandJiel letechbihaeinttiiu§atar g ARG H1d gelisonEre. (esBspandedmended
in 0.5,pyABS.Measurement of the samples was performed in a

FACS- 1 (Fig.2). 25Examnje 15 Functional assay for determination of

the iﬁh%%%}éa%ﬁ%%%%ﬁhgb%& LtSPHOX ARSI e anfgLPAP of 18G2 is
("NF#Bogedsy'GLPEBLa wild type (wt) and HeLa cells expressing human

0X4 el RAAMMYaR AR i3 plgineal BesgtialMedium (MEM), Ix

Na- q\%%la;]ate X Nontgtsseg%%f, gé&%;:lds (Gibco), 10% FCS and in the

case e recomntl)lnan
LC2010-001 is a synonym for LC.001



ug/ml G418. K562 and K562 expressing OX40L were grown in ISF-0
medium, and in the case of recombinant cells 200 ug/m1 G418 was
added. HeLa_wt or HeLa_0OX40 cells were seeded at a cell density of
3x104 cells/100 ul in a 96-well plate w/a. @18 and incubated over night in
a CO2-incubator. 5 K562 wt or K562 OX40L cell were added in a
cell-to-cell relation of 1:1. Fornialin-fixed or not formalin-fixed K562 cells
expresis § o) doekcaemmecT were thawed and diluted 1:10 in
MEM/10%FCS; the K562_0X40L cells were preincubated with antibody
agai far | RT. Tk@ stimulatign_time with the K562
O L B A s B R S B IR cen
nuclei took place according suppliers instruction with the NE-Kit from
ActiRedbaitfifidne JohbsAMMEKEXBLISA from AGK4ddigthe assay was

perf%gégq(pg@ggqmgesggpliers instructions) was used to determine
OX4§{${%%% ling, w icﬁ&esults?gégFKB activation._ The measurement was
perf VaIERIG BB 20 Ay absorptBR RSN MTP-Reader
(Fig Bperos Vakiskrfotagll LC 15antibodies were obtained in the range
betwegs i and 1M Bxamne-i4p1T -cell acijypligmassay Assay
prin%'g)slg' duman Qeripheral blood mononuclear cells (PBL) are activated
with'a sﬁib-o_p im&l'2® concentration of the T-cell mitogen
phytBeepHE s s ismyrmsd e 8limulate ik 4086 Flaglls
overfixptessA £ X0L. Under the assay conditions, activated T-cells
incu . The cytoking | sured in the

su pe%%%}i%t%%ﬁ%toﬁr% %&%ﬂ%@%ﬂo determﬁ%%hﬁe} r"l:)lﬁi){i‘ccking effect of a
Mab{Uprs kKEBZRESN. cells are pre-incubated for 1 hour with appropriate
dilutRatsbaf dine-2oaintiiagnheforipred-culture withRBimProcedure: Human
peri%g@]dg;lood mononuclear cells (PBL) are separated from heparinized

whole blood.hy density gradient centrifugation in Histopaque(r)-1077
(Sigtigit ?fﬁé%%@ﬁ%@\mﬂ?ﬁ%ﬂ?i cells are co&ﬂgéhg?ing Turk's

solutiohbadid the cell are 30resuspended at a concentration of 106/m1 in
RPMItE40 {Gibsolassopiamersied with penicilliny sirapiemycin and
glutamtil%e éGibco 10378-016), and 10% FBS. -58 - K562 control cells
(wild type) are maintained in the same RPMI medium supplemented as
desdiigrsnikngs selibledwateatOdfith Ox40LhIE MaimBihed in the same
mediugeduppletiierited with Geneticin (G418, Gibco) at a final
conmﬂg%@% 9{5%5(?1% cells (either Wi gr_ﬂéglgu) are diluted
with the 5 same medium at 1.5x105 cells/ ml, ang ispensed into each
well 81Pe¥vell tissue culture plate at 50 Ri/well (0.75x104/well).
AppidpraeadiitGiR bitheddanadre added to thats€llIB40la volume of 20
gliwgll¢apdyincubated for 1 hr. at 37C. Each dilution is tested in duplicate
wells%PBL ﬁ{%acadd at aéo{ijme of 100 Rl/well (é]._;%i_celllwell). The final
ratio OFPBL {882 2ERE KPAB:1. PHA (10X) (Sigma &- 10 9132) is
addddxtRbigmdell (final concentration 0.75g/mlXCPH8Lkotal volume per
well Faeanpiriei O3 D IMIHHERRMI/10%FCS. Rigiegare incubated at
37C in.a 5% CO2-humidified incubator for 24 hrs. After centrifugation of
the %ﬁleg, l}he_supernatants are collected and IL-2 tested by EL1SA (BD,
San Degn @i lemand2859K1), according td-hOMadua®dFer
speaifieadicinsalRigibdies calculate the 15 1Q50.4Y@bIlcommentration that

blocks 50% of IL-2 release by OX4OL-stimuIﬁ‘t§q)f43L%dq% ackground
res (PBL+
t L6109

IL-2 concentration produced in the control cultures A+K562WT)
was substracted from the total IL-2 producec}&(ﬁg ted with
K562x0X40L+ cells (Fig. 5). IC50 TAG34: 0.07pNL(IL@®6B801: 2 nM; LC.005:
10 nph, m&églﬁﬁﬁiﬁs are in the range between gggrRd 10 nM. 20
Example 17 Tetanus assay (‘'TT-Assay') Testing the inhibitory effect of
antibodies on peripheral blood lymphocytes stimulated by tetanus toxoid
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Peripheral blood mononuclear cells (PBMC) were isolated from
heparinized blood 25 by Ficoll Hypaque. In most cases freshly isolated
PBMC were used for this assay. In some cases also cryopreserved PBMC
were used. The medium for this assay wg@s 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
Diadb®&MEPEESHH DE); lyophilisate reconstituted in 20m1; 30use of 2m1
per 1000m1 medium). In order to get adhered to the plastic 300.000

PB i@’el” were preincubated overnight in 96 well flat bottom plates.
- 59 ion/stimulation) Onli contained TT, to all other wells

antifsRhesrtiennf #byhsdema celh dine produsing anti-ERtdilo ansihelies

ug/ml. Murine Mab TAG-34 was included in the assay (final concentration

10 ji@m@rﬁﬁwgﬁﬁgmgg‘ory background control medium alone was

used. All assays were set up in triplicates. 5After six days of further
incubation (37C, 5%C02, 95% humidity) 314-thymidine was added in a
finallboMebndtiotpufatiGeriemituaed atieNBRdiEionbidrubetibalpesiddBovine

of 1@61?11%5{]3&%?@ S@éﬁc@?ryﬁéfﬁ Bﬁdeﬁg.ﬂ?;%ﬁ{ﬁ RLETREBIIINS WS pyruvate,

e OISR TP BRa 'E‘léié#ocm A A

ant%ﬁﬁié@f’éﬁ%éﬂrﬁ%’ﬁt@?ﬁtﬁ)é@@g react with murine OX40L, serlal
diluted antibody and control antlbodles were incubated with

K5624 mglm SI)E" s e 0X4OL Binding to K562 WT

cells an 562ﬁ OL celf &(g{g %xprergsxlcng h0X40L, was also

assessed. As negative 15 control a HuMab antibody directed against
Keyhdl2lignpet:Hembkyahif (alplealshii Yvasmuleey . shaitb 6ay’2RM 134kdiadx, San

anti-fpQX¢QL (RBI9SHRNF e ®An @ﬁﬂﬁegp‘gtﬂﬁ?m%q%&ﬂ%“ﬁn José, CA,
con %f;r mOX4O expression. Antibody TAG-34, mouse anti-h0X4

(MBEXAgS(5Ee JalSemy isin SRien 4 pagame é&ﬂﬁoﬁﬁ%imﬂs Transiently
expreasitreieb matteutionpot soumadeton dorahititnedi€3X 40U he5Ee0h. ) 2and 20 ug

(FITSong18]oates mpat @aly WE@U@”@ wasHRedoRowhe performed in

detectign fbou d RM134 ated rab at

(DAIt{%?1 ’G%str %r%%aﬁ()@v% Used ine comrblrlmtlort1r ﬁ%@ Bgta?/)féiﬁssmg cells
conjeifhtERvitH Hﬁﬁéwﬂﬁﬁ OPE)DAROP oA Ee clidh kfsbowifll recombinant
TAG4einl TGratejtgategnahbisesti-poousedy G-anib eUyZas HEBIMOL, cells was

Cal L di
t.g/n“%‘f}ﬁ%‘éﬁm"ilﬁ*’o’l}%ﬁ@&%ﬁ%%ﬁi%&ﬁ%%é&%ﬁ% IR e, Dot
regr&&¥bn @‘i’én?&]idﬁ N6 EBYBEREEWItH 08ridb ©5I6pES dgln%réﬁ?fﬁaésed or
Prismesoftwazet RestiltswhCoti@ddastitrdivi id thenpenibrewas shlfutant (ICTA,
bindrigrhBX40L as indicated by an 30 EC50 value of 5.162.93 jig/m1 and

a Bmax (MFI) value of 385.22, but not to mOX4O0L or WT cells as shown

by Bmax (MFI) values of 11.41 and 9.67, respectively. Furthermore,

LC.00 gy Gy ctedingeto ahs- iV Ediibn wers afsorable beosuffi@titientye were
blndatﬂnhﬂ?ﬁé@}u@%gwmmé w@mﬁ@mm&%%m& RMMARADE0 1l PBS

Bma1>r<1t W N#Dva u 331'&1]@3%[)9 ggg n18X4OL or WT cells as shown by

a Bmax respetr:ltlvely As expected, the
negative control alpha KLH did not bind to any cells. (Fig.7). Therefore

OX40r2antkadiesGaseordings atheliovessionsha aidersh 300eld ipner
binding to mouse OX40L compared to human OX40L. Examnle 19

Potential of OX40L HuMabs to activate the corg?plemen m%stem Cl

c3c Hirtdihy @ rshPo Y deehind mld Ldifty 50 khistereadit ale) strain
invetaztd inMekuCt.gSBinding, CA, USA) were immunized with 20 pg soluble

extracellular domain of hOX40L. Seven immunizations were performed in total,

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



10

15

20

25

30

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 (IgG1) were included as positive
controls. 15 Subsequently, coated antibodies were incubated with
recombinant C 1 g or human pooled serum, as a source of C3. For the

detebtian Eébdwﬂﬁr&lQnﬁttabﬁﬂhaﬂtibodmdi@Q%maﬁi ﬁldﬂe@/edﬁ@d&ed with

ﬁoml? (P?Qo\m e?esﬁlg] % %ntg(}dg L'a?j ﬁ(gortgd %ttron PSA) For
orseradish peroxidase wete used &tectio
activAteR RSB PGRRHFAtNSid twaﬂ%ﬁesreéyn@rﬁaregeramrs ¥t 100 ul

C3c iantitnpibytd Brekitls irndmvinnd idawidifeolabbit anti-mouse IgG

antibody conjugated with HRP (Jackson ImmunoResearch Laboratories,

rove, PA) were used. To assess differences in coatrng efficiencies,
coat ShbSHEs Were Olsailiz iR a s deAutRahe gl gﬁ{ﬂ?&dfﬂme were
conjadditeehalithbiamredCaicalatitnsSaop bErKiHY E@G8cellesdammaxim2®0 ul PBS
bindingAlA8uNg/ITH. bdBmMagh ! theoFuiiahs tested were determined
using non-linear regression (sigmoidal dose-response with variable slope)
usrnz{Graphpad Prism software. Results: LC.001 according to the
inveRtid idama menges ation Clq efficiently as indicated by an EC50 value of
2.190.42 jig/m1 and a Bmax (0D405) value of 3. 089 30 Furthermore

bothypgsitiy. grélgmg%j . %il)\}g uea;%%t K CO E tg%a/}?l_dgriunal aorta

efficiently, as indicat
pg/n‘?‘fqé@]ﬁé&‘?\?’él)‘?’e&?\Boéﬁ?a@@@rﬁﬁl@g)o\?é%g%ﬂ@%s%ddﬁ@me cells with the
respéctive\paftner 6IP- Expactdd, the neghitivedontiol-iingan |g@Addid neperating
bind Llge@sshown by an 0D405 Bmax value of 0.353. Moreover,

LC.0011gG4x according to the invention had lost the capacity to bind Clq,

as shown by an 0D405 Bmax value of 0.357. In line with the Clq binding
capathiégerogeeifisdslikdinby LC.001 occurred in an 5

antibody- concentration dependent manner with an EC50 value of

2.67Q.16 j a Bmax O e af 2.614. Furthermore, both
posrg‘\}l]et contr uﬁ%aurll % mot% ﬁ’lcgu‘Voe rd’eLg é?éﬁ! GRIRRp specific
as w%lréﬁt%d]ﬂ?tE@ﬁ)% Wsﬁd@@@tﬁgﬁn@@mg 168, 26atednydith 0.1 pg/ml

respgetifiely, QRABMdixsH40%) \rsearef 2&548da00e2637 LesReatieMperature.
£ erpeRifta NI 6 ggdoks%t%gpgﬁfoére%t%oﬁ%gf%tt 658 Feen 20

shown, by an 0D405 Bmax va

accdrifsiideshnehesre Y sstreeceliskay ﬁerae*péfértveet far Lihewhat room
by ate@pA@BiBmMax value of 0.090. (Fig.8 and 9). Example 20 Potential of
OX40L HuMabs to bind to Fey receptors I, Ha and 1l b 15lgG-induced
antibody-dependent cellular cy-totoxicity (ADCC) is mediated by Fey
receptstsd(BesR) wapeffeatoritelis] ToodeielFRsT hasbiliided thethe wells. Serum
antipaglies-afibe IpyED AAHH%QM&%E&Y@N&M&&R’&% @?63‘5 ‘?ﬁi pﬁS§C and used

limited dilution from HA' cells; Jones an mmunol. 1

348 B56F S4B HARERicted RAHsHLERY yﬁlr qf:&‘ifh I"I’&alﬂéﬁlﬁtll‘ﬁlaﬂd X40L was
wild-digselreds Were iRBSTLictdvitiederal pOsUikdedmribdtiandecontoibated for

antibogligs. a‘t\sdaﬁrg@éw&@ﬂﬁrelsula aéht 1@&8@6@{{?&@&%«&% ﬁé‘ﬁ) PBST

that not bind F 3 ite that

not Bind 1nmére U /ZInI—Fuman rlbé‘i%zn [@m&%‘%ﬁ’&) ‘gﬁrﬁ 8 1:5000
as p&r?@@%gn%qiféﬁ%m Bhedie)laremaming | §G3t¢Thed mndmlgisﬂe) negative
for F@yﬁddﬁblmﬁmgﬁg:@@aﬁﬁ&@ﬂw&swtﬁrﬁt@tewmbmm@nﬁmsﬁﬂded to the

usrn@gﬁg%@@{ﬂﬁ@%ﬁéé&%‘?ﬁx@%ﬂ%buﬁ %Y(Se COq#U&att 4t pour at room

phycoerythrin (PE) ations concernrng values or maximum

bind FREEE 485 /A BmBaleresr rrasHuiberidbies trere vena RRRE aathgeveloped
nonlimghr feghbssioepatey e ARTRS (saliable opepising GRAPaR Piigid bis (3-
software. LC.001 was able to bind to FcyR1 efficiently (comparable to the
control IgG1 30 antibody) as indicated by an EC50 value of 0.110.03 jig/ml

and a Bmax (MFI) value of 8041.54, but not to FcyRI1a and EcyRIIb as

shown by Bmax (MEI) values of 25,06 and 21,18, respectively. - 62 -
LC.0011gG4x was less efficient in binding to FcyRI compared to

LC.001land was comparable to the control IgG4 antibody, with an EC50
vahiie of 0O QAN 12 aa/m1 and a Rmayvy (MEN valiie nf GORO O7 No bindina
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Example 21 10Potential of OX40L HuMabs to bind to FtyRlIlla on NK

cells To determine the ability of the antibodies of the invention to bind to
FcyRllla (CD16) on Natural Killer (NK) cells, Peripheral Blood

Mononuclear Cells (PBMCs) were isolateg,and incubated with 20 ug/m1

of HuMab antibody and control antibodies in the presence or absence of

20 ug/m1 of a blocking mouse 15 antibody to FcyRIllla (anti-CD 16, clone
3G8sRDbeFNderEnbid) sudforiifadiiiding 3akoyfitlat Asonegatiperature (RT) in
contipisIAKMABsIGRA10GAETR% Bingigg,Site), that do not bind

FcyRllla, were used. Human IgG1 and IgG3 (The Binding Site) were

included as positive controls for FcyRllla binding. Bound antibodies on NK
cellswgpa-#qtegied by FACS analysis using a PE-labeled mouse

anti-human CD56 (NK- 20 cell surface marker) antibody (BD Biosciences
Pharmingen, San Diego, CA) in combination with a FITC-labeled goat

F(ab)2 datminrawigbarbybmdibody (Ritotosulec driomeieafation generate human
Burlingam@e A) kiparpuns Ringdiag, éif@ﬁﬁ&j'”‘é{(ﬁm ¥laRistNGUMERA with rat

tested w. sdet e as ab y IIa ffi

corb SR Kb ES Shhed Q’;.na@ﬁ? FLLHY in ves vy
(M Fem@bﬂwgwmaﬁm&a é‘ffé?b@ékﬁﬁ@téﬁttb@dyeé@ansCymﬁablocked by
abolisbeishtiimdinghoPBS A0 1(FBNK, o@ii@laﬂmxemm\@w/pmaﬁlo (PBSTC))

comﬁﬁr@%albac}m%rg@mg AR st ch, I ea'% Wy%naoma

FcyRllla and behaved co arab e to the contro

BB RHE SRR ERY AGZe0 Wb iR A B ke E@@w@émlmw.gam
abowrd30anehy afﬂ%g;ftﬁmam‘MdLO(@mia -Adlditimrsiaiva blockeng:amtibioti§0 diluted in

agaipgisfreyRifighag ﬁﬁ@@tc%ﬂtl-& aQhdg %aa inding Bpeax M4 thrice and
value of 174. %ﬂ)%f 63 - Exa Ie2 ect of hM hOX4O and

Mab " FAG54 rﬁfv%@ IRbiRaINER Jedoibliadiluted
ce||51/1%m@daﬁ§37£ﬁdﬁménh| @@ngerwgﬁscwbmw@mre@smmsays were
(Kcétdéifdh}ﬁa&t alth| ORISRt A%T(Q@Qghrl}é(z& (Cll)-lL ﬁci;ﬂlt];f@pﬂlPﬁhﬂﬁ’c@la at room
en | S aturally express and. therefore cou

o e SuE AT o PR bR e e WL R e s
the RFEOIABRA0L on HUVEC cells after binding to antibodies TAG- 34

and LC.001. HUVEC were thawed and expanded in ECG-M media

plus 2% FCS for 4 days. in 10T175-flasks (Sarstedt). The cells were
platdeimplesdvell plates (10.000 cells/well). After 3 days the media was

char@Gleditghe®EsMyred & UnkisSs AUPOX 4utiPRoV4sKaaHrRMGadis
against Keyhole Limpet Hemocyanin), TAG-34 or LC.001 for induction of

down-modulation) at 10 ps/m1 and incubation for 2,5 h or 24 h. Restaining
of thE ERPIIEHARA HIRIPAYY. SRRy C 001, FACS-staining with 15

secondary antibody against murine IgG, labelled with Alexa488 (=<m>) or

e O e Pl . o o
oo TG e ARE LS R IS S DN RS B15 oo Bay: standand
was M@éﬁ@h@pééﬁ@ﬁ&@@nd@r@ontrol 20Table 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 E))‘iﬂo%\ﬁer‘adﬁltmap@féﬂA@cgﬁ sho@d a-stteh®) (dbdutd®feldyells using the

gzvrv]méﬁeﬂa&aﬁllnn qutz(@m ; %ﬁ%ﬁ%ﬁ%@ rNvaswell@g aller template
2 hAEoREe DSOS 100 20 oot e O
OXAIMSKkpRECSIeH Bt POYECHSSS w16k SrthBtePCR amplification of V, and Vi
encoding ¢cDNA fragments were performed with revers light and heavy chain
primers complementary to nucleotide sequences of the kappa-light and y1-heavy
chain constant region and 5’-specific GeneRacer™ primers, respectively. The PCR



Mab used for downmodulation Mab used for staining secondary Mab for
FACS MFI 2.5h24h 1. media control - <h>5.17 5.39 2. media control
LC.001 <h> 28.52 24.99 3. <KLH> - <h> 4.76 4.74 4. <KLH> LC.001 <h>
31.44
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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
digestion and expected / calculated DNA fragment sizes of about 740 and 790 bp
for Vi and Vy, respectively.

The DNA sequence of cloned PCR fragments was determined by double strand
sequencing.

The GCG (Genetics Computer Group, Madison, Wisconsin) software package
version 10.2 and Vector-NTI 8 (InforMax, Inc) was used for general data
processing. DNA and protein sequences were aligned using the GCG modul
CLUSTALW. Sequence alignments were made using the program GENEDOC
(version 2.1).

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

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

Thereby the gene segments encoding the anti-OX40L HuMab light chain variable
region (V1) and the human kappa-light chain constant region (C;, SEQ ID NO:13,
or out of SEQ ID NO: 61, 65 or 69) were joined as were genc segments for the
anti-OX40L HuMab heavy chain variable region (Vy) and the human yl-heavy
chain constant region (Cy;-Hinge-Cip-Cha, SEQ ID NO:14, or out of SEQ ID
NO:58, 62 or 66).

General information regarding the nucleotide sequences of human light and heavy
chains from which the codon usage can be deduced is given in: Kabat, E.A., et al.,
Sequences of Proteins of Immunological Interest, fifth ed., NIH Publication No.
91-3242 (1991).

The transcription unit of the anti-OX40L HuMab kappa-light chain is composed of
the following elements:
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23.07 5. LC.001 <h>36.52 30.78 6. LC.001 LC.001 <h> 38.58 38.69 7.
media-control - <m> 3.66 3.18 8. media-control TAG-34 <m> 31.81 25.32
9. <KLH> - <m> 3.68 3.43 10. <KLH>

- 46 -

- The immediate early enhancer and promoter from the human cytomegalovirus

(HCMV),
- A synthetic 5’-UT including a Kozak sequence,

- A murine immunoglobulin heavy chain signal sequence including the signal

sequence intromn,

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

unigue Bsml restriction site at the 5° end and a splice donor site and a unique

Notl restriction site at the 3° end,

- The genomic human kappa-gene constant region, including the intron 2 mouse
Ig-kappa enhancer [Picard, D., and Schaffner, W., Nature 307 (1984) 80-82]

and

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

sequence.

The transcription unit of the anti-OX40L. HuMab y1-heavy chain is composed of

the following elements:

- The immediate early enhancer and promoter from the human cytomegalovirus

(HCMV),
- A synthetic 5°-UT including a Kozak sequence,

- A modified murine immunoglobulin heavy chain signal sequence including the

signal sequence intron,

- The cloned anti-OX40L HuMab variable heavy chain ¢DNA arranged with a

unigue Bsml restriction site at the 5” and a splice donor site and a unique Notl

restriction site at the 3° end,

- The genomic human yl-heavy gene constant region, including the mouse Ig p-

enhancer (Neuberger, M.S., EMBO J. 2 (1983) 1373-1378),

- The human v1-immunoglobulin polyadenylation (“poly A”) signal sequence.

Functional elements of the anti-OX40I. HuMab kappa-light chain and yl-heavy
chain expression plasmids: Beside the anti-OX40L HuMab kappa-light chain or

y1l-heavy chain expression cassette these plasmids contain

- A hygromycin resistance gene
- An origin of replication, oriP, of Epstein-Barr virus (EBV)

- An origin of replication from the vector pUC18 which allows replication of this

plasmid in E. coli, and
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TAG-34 <m> 30.79 31.58 11. TAG-34 - <m> 9.44 7.39 12. TAG34
TAG-34 <m> 8.97 14.89 Examnle 23 5Western Blot analysis of TAG34,
LC.001 and LC.005 40 and 100 ng hOx40L-His (R&D Systems, with a
theoretical size of 28-34 kDa) and the mo ecular weight marker Magik
Mark XP (Invitrogen; 20, 30, 40, 50, 60, 80, 100, 120, 220 IcDa) were
prepared for gel-electrophoresis. Therefore x Protein, 2.5 ul NuPage LDS

(lithium saitlat dadee el iatediSamfie Bufeariidcredistéhpd iNEPagle

Reducing Agent (10x), and H20 ad 10 pl were put together and denatured
for 10 min. at 70C. After that the samples were loaded onto a NuPage gel
(Nove3&m®e Bis Tris) and run for 1 h at 150V in Ix MOPS Running Buffer
(Noveshshtwetiah whexphatsichbplaeds -0 ryai|at A0z (7Y I/G § Bk zin e
(Millipore; 15 activation of the membrane by 5 min. incubation in methanol

and mln tion,in Ix transfer buffer) using Ix NuPage Transfer

B e RO B 0 PR LS QR AR EPLR Sa e rom the
semamyQKéﬁibei. Iserhaibranprosaion plelsed drbik RBScIBYshnilkun@b gsnomic
Ay e PRS 1 10f f@ffﬁ%‘%‘%ﬁﬁml@"‘i‘gﬁap5631%“6"“5"‘5‘%‘/ gy ena
iluted in Ix mi ween, a and in Vv ta

aC. OS5 AU ceo i B R RSB 8 o of
99) MeRpputated y4 constant region out of SEQ ID NO:60, 64 or 68) and y4-

immunoglobulin polyadenylation-signal sequence.

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

Example 5

Construction of expression plasmids for mutant (variant) anti-OX40L 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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5TAG34:1.6 p 1 (1.6 gg) / 4m1 The membrane was washed 3x for 10 Min
in 1xPBS/0.5%Tween. The secondary antibody (SAB) was diluted in Ix
PBS / 1% milk / 0.5Tween, added and incubated for 1.5 h at RT. For
LC.001 and LC.005 polyclonal antibody
a 1:10000 dilution was used as sAB; for TAG34 polyclonal antibody
against mouse IgG from the Lumi-Light Western Blotting Kit (Roche) in a
1:400 dilution was used as sAB. The niEzbbedne was washed 2x for 30
min with Ix PBS / 0.5 Tween. For detection the Lumi-Light Western
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human y4-heavy chain is replaced by
Glugss

fgG4

1gGdx

S228P

Sersyg of the human v4-heavy chain is

replaced by Progyg

Example 6
Production of recombinant anti OX40L. HuMabs

Recombinant HuMabs were generated by transient transfection of adherent
HEK293-EBNA cells (ATTC CRL-10852) cultivated in DMEM (Gibco)
supplemented with 10 % ultra-low IgG FCS (Gibco), 2mM Glutamine (Gibco), 1%
v/v nonessential aminoacids (Gibco) and 250 upg/ml G418 (Roche). For
transfection Fugene™ 6 (Roche) Transfection Reagent was used in a ratio of
reagent (ul) to DNA (ug) ranging from 3:1 to 6:1. Immunoglobulin light and heavy
chains were expressed from two different plasmids using a molar ratio of light
chain to heavy chain encoding plasmid from 1:2 to 2:1. HuMab containing cell
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mM Glycine pH 2.0 for 1 min each. The chip, assay format and sequence of
injections and kinetic data correspond to the description in the following table.
Kinetic data were calculated by fitting kinetic data to a 1:1 Langmuir binding
model.



10

15

Lane, P., J. Exp. Med. 191 (2000) 201-206 20Lonberg, N., and Huszar,

D.,

Intern. Rev. Immunol. 25 (1995) 65-93 Lonberg, N., etal., Nature 368

(1994) 856-859 Lonberg, N., Handbook of Experimental Pharmacology
113 (1994) 49-101 Lukas, T.J., etal., J. lggunol. 127 (1981) 2555-2560
Lund, J., etal. FASEB J. 9 (1995) 115-119 25Malcrides, S.C., Protein
Expr. Purif. 17 (1999) 183-202 Mallen, S., and Barclay, A.N., Immunol.
Today 12 (1991) 220-223 Mallett, S., elbIERIBO J. 9 (1990) 1063-1068
Marks, J.D., etal., J. Mol. Biol. 222 (1991) 581-597 Matsumura, Y., etal., J

Imi
Big
13

e Antiene 394 11 30M erJhk =] I. '
eng?‘L? 51?2([)‘01) 1 '-ZO%aﬁ/IQiura S. %??I] |ol‘¢l elliilﬁ8 )ﬁiﬁg%?gg 1) Ko (M)

2_1225 Moroan hmunoloav-86 1(1005) 219.324 Maorrico

S.L

etal., J. Immunol. 167{(2001) 2991-2999 35Neuberger, M.S., EMBO J. 2

(19
No

Jovapp it i eRditeltetd O Eo 03 835 0oaeh byt R Tex10 "

SEMIBY A b8AE beihdider], MhOXdtdl-HiaiuteB%40(1985) RS2 70:1.1x10™
hara, G., etal., J. Immunol 166 (2001) 2108-2115 - 63-Norderhaug,

L.,
Imi
U

ﬁgﬁg ‘159 (1997% 3838- 3@;4‘}{9%(;4?% %{S ,talngllf’l(?ghg Ilazégz chc';::; %(]:I".SXIO-“

A_86 (1989) 3833-3837 Picard, D., and Schaffner, W., Nature 307

(19
10(
(20
(19

P.R:

galViolsmoifisen| ECEK) | PREINatTiA¢2Sel USR8 [9980p.99% 107
)29-10033 Ravetch, J.V., and Bolland, S., Annu. Rev.|Immunol. 19

OCMB7 5>-298-Revetchclovo pROXIRLHIE |, At eV 75yRuidl 31 2x 10!
91) 457-492 Riechmann, L.; etal., Nature 332 (1988) 323-327 Rpgers,

atal i s inieg 18 (ONN1VIAAE _AGE 1ﬂCa|n|1 Ardakahi-S——etal

Exp.

Cyt
194

%dq ]I:%jg ffﬁgé’g;gllé@i %@&gﬁ’é Ull\% ﬁ@hris?e?}.f’&g%ﬂffj 7,1x10°

otechnology 30 (1999) 71-83 Schlaeger, E.-J., J. Immunol. Methods
| (M996) Aati-hB8g | LC.033 | hOX40L-His | 7.01 x10* | 2.09x107 | <1.4x10™"

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

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

Example 8
Inhibitory competition assay of anti-hOX40L antibodies inhibiting the

interaction of hOX40L with immobilized hQOX40

Instrument: Biacore 3000, running and reaction buffer: HBS-P (10 mM HEPES,
150 mM NaCl, 0.005% Tween 20, ph 7.4), 25°C. Prior to injection the analyte (10
nM) and competitor (eight concentrations between 0.78 nM and 100 nM) were
preincubated for at least 20 min at 22°C. Injection of analyte +/- competitor was
performed for 3 minutes and washed with HBS-P for three minutes. Regeneration
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All antibodies inhibit the binding of OX40L to OX40 in solution (solution affinity).
LC.001 and LC.005 show a lower 1C50-value than TAG34.

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




57.The antibody according to claim |, characterized in that the antibody is
a chimeric or humanized antibody. 8. The antibody according to claim 1
characterized in that the antibody is a Fab, F(abl or a single-chain
fragment. 9. The antibody according to a Y of claims 1 to 8, wherein the
antibody binds to 100X40L with a KD value of less than 108 M. 10. The
antibody according to claim 9, wherein the KD range is between 10 -12 10
109 xddapld@tantibody according to any one of claims 1 to 10,

char, 1l ' ' iR,a i lQeki
M b S AT R S AT
concentration of 0.5 itg/m1 OX40L with an 1050 value in the range of 1
nM thsivmERL:ABmaetnod 660 rermiegaadionactian anfbnddRicke¢ideraM HEPES,

any 95g Q{éqam@ﬂo(ﬂéo@@m%%teg 9@'}%}097%0?56@!' HRRIG S analyte was

nucleic aci odjng an. antibody according to any one of claim 0

1 RO s %iﬁﬁwﬁéﬁ@ﬁ S BB 5P for

recolRifgyERs dRedgyamicritbeffonfesaitv et parr@doEdmp dgitisions of 100
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e osition of claim which Is rmaceytical or a diagnostic

combiats LRSI 2 U A e SR s ivocy of

any one of claims 1 to 11 and at least one pharmaceutically acceptable

excipient. 516. An antibody as defined in claims 1 to 11 for use in therapy.

17. The use of an antibody as defined in any of claims | to 11 for the

preparation of a medicament for the prophylaxis and treatment of

inflammatory disorders. - 74 - Anti-OX40L Antibodies Abstract This

invention relates to anti-OX40L antibodies and, in particular, to

anti-OX40L antibodies and variants thereof that contain a Fc part derived

from human origin 5and do not bind complement factor Clg. These

antibodies have new and inventive
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properties causing a benefit for a patient suffering from inflammatory

diseases. (No suitable figure) SEQUENCE LISTING <110> F.
Hoffmann-La Roche AG <120> ANTI-OX40L ANTIBODIES <130>
22672 WO <150> EP 04022158 <1E_3%A>1 2004-09-17

Fable 5
Chip | Capturing Ligand Analyte
CMS5 | Anti-mFcg TAG34 TNFa
Anti-hFcg LC.001 CD40L
LC.005 0X40L
Anti-TNFq
Anti-CD40L

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

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

Instrument: Biacore 3000, running and reaction buffer: HBS-P (10 mM HEPES,
150 mM NaCl, 0.005% Tween 20, ph 7.4), 25°C. Injection of analyte was
performed at eight concentrations of 0.78 nM - 100 nM for three minutes and
washed with HBS-P for five minutes. Regeneration of the surface was performed
by two injections of 160 mM HCI for 1 min each. The chip, assay format and
sequence of injections and kinetic data correspond to the description in the
following table. Kinetic data were calculated by fitting kinetic data to a 1:1
Langmuir binding model.

Table 6
Chip | Capturing | Ligand | Analyte | ka (1/Ms) | kd (1/s) Ky (M)
CMS5 | Anti-mFeg | LC.001 | hOX40L- | 4.27x10% | 3.46x10% | <2.3x10™"!
His
CMS5 | Anti-mFeg | LC.001- | hOX40L- | 4.85x10* | 7.72x10°% | <2,06x10™"!
IgGéx His

LC.001 and LC.001-IgG4x show the same affinity to hOX40L-His.
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<150> EP 04030546 <151>2004-12-23 <160>69 <170> Patentin
version 3.2 <210>1

-55.

Exampie 12
ELISA assay for detection of antibodies binding to OX40L

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

Samples (cell culture supernatants or purified antibodies) were serially diluted in
IB and added to the wells. Plates were incubated for 1 hour at room temperature.
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). EC350 values are obtained in the range of 3 nM — 8 nM.

Example 13

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

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

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

Samples were diluted in IB to a concentration of 1 pg/ml and added to the wells in
serial dilutions. In order to achieve maximum binding of OX40 to OX40L in some
well only IB was added. Then to each well a solution of human OX40 conjugated
with Digoxigenin (Roche Diagnostics GmbH, DE) at a concentration of 0.2 pg/mi
was added. Plates were incubated for 1 hour at room temperature. Subsequently,
plates were washed twice using WB. Sheep<Digoxigenin>-POD (Roche) was
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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Absorbance was measured at 405 nm after 10 to 20 minutes (Fig.1b). IC50 values
were obtained in the range between 1 nM and 4 nM.

Ex 14

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

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

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

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

2x10° K562_OX40L cells (grown in ISF-0) were washed in 2 ml PBS and
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).

Exampie 15

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

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



Asp lle Gin Met Thr Gin Set Pro Ser Set Leu Ser Ala Ser Val Gly 151015

Asp Arg Val Thr lle Thr Cys Arg Ala Set GIn Gly lle Set Set Trp 202530

Leu Ala\Trp Tyr Gin Gin Lys Pro Clu Lys Ala Pro Lys Ser Leu lle 354045
Tyru,,Ala Ala Ser Ser Leu Gin SerGly Val oro Set Arg Phe Ser Gly

505560 Ser Giy Set Gly Thr Asp Phe Thr'Leu Thr lle Set Ser Leu Gin Pro
65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys),UIn Gin Tyr Asn Ser Tyr Pro

Tyr 36900358, Rite Lin GRS ckiptdsying ansGIOL eénésgkO@h0D 1S¥-0 medium,

<2107 &in 84S 1 %combinant cells 200 ug/ml G418 was added.

HeLa wt or HeLa_OX40 cells were seeded at a cell density of 3x10* cells/100 pl
in a 96-well plate w/o G418 and incubated over night in a CO,-incubator.
K562_wt or K562_OX40L cell were added in a cell-to-cell relation of 1:1.
Formalin-fixed or not formalin-fixed K562 cells expressing OX40L (frozen at -
70°C) were thawed and diluted 1:10 in MEM/10%FCS; the K562 _0OX40L cells
were preincubated with antibody against OX40L for 30 min at RT. The stimulation
time with the K562_0X40L cells was between 30 and 150 min. Protein extraction
from cell nuclei took place according suppliers instruction with the NE-Kit from
Active Motif. The TransAM NFkB-ELISA from Active Motif (the assay was
performed according suppliers instructions) was used to determine OX40-signaling,
which results in NFxB activation. The measurement was performed at wavelength
450/620 nm absorption in a Tecan MTP-Reader (Fig.3). IC50 values for all LC
antibodies were obtained in the range between 0.6 and 5 nM.

Exa 16

T-cell activation assay
Assay principle:

Human peripheral blood mononuclear cells (PBL) are activated with a sub-optimal
concentration of the T-cell mitogen phytohemagglutinin (PHA), and co-stimulated
with K562 cells overexpressing OX40L. Under the assay conditions, activated T-
cells incubated 24 hr at 37°C produce IL-2. The cytokine is measured in the
supernatant using an ELISA assay. To determine the blocking effect of a Mab, the
K562 _OX40L cells are pre-incubated for 1 hour with appropriate dilutions of the
antibody before co-culture with PBL.

Procedure:

Human peripheral blood mononuclear cells (PBL) are separated from heparinized
whole blood by density gradient centrifugation in 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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K562 control cells (wild type) are maintained in the same RPMI medium
supplemented as described. K562 cells transfected with OX40L are maintained in
the same medium supplemented with Geneticin (G418, Gibco) at a final
concentration of 50 mg/ml. K562 cells (either WT or OX40L+) are diluted with the
same medium at 1.5x10° cells/ ml, and dispensed into each well of a 96 well tissue
culture plate at 50 pl/well (0.75x104/well). Appropriate dilutions of the 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 ul/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 0.75pg/ml). The total volume per
well is completed to 200 ul with RPMI/10%FCS. Plates are incubated at 37°C in a
5% COy-humidified incubator for 24 hrs. After centrifugation of the plates, the
supernatants are collected and IL-2 tested by ELISA (BD, San Diego, CA, Cat
No2627KI1), according to the manufacturer® specifications (Fig.4). To calculate the

- ICsp (Mab concentration that blocks 50% of IL-2 release by OX40L-stimulated

PBL), the background IL-2 concentration produced in the control cultures
(PBL+PHA+K562WT) was substracted from the total IL-2 produced by PBL-
stimulated with K562x0X40L+ cells (Fig. 5). ICsp TAG34: 0.07uM; LC.001: 2
nM; LC.005: 10 nM. The ICsq values are in the range between 2 and 10 nM.

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

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

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

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

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

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



10

15

20

25

30

Giu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 51015

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe AsniSer Tyr
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354045 Ser\Jle lle Sec Gly Ser Gly Gly Pkg Thr Tyr Tyr Ala Asp Ser Val

505560 LysGly Arg Phe Thr lle Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr
65707580 Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr

Cys polikratimysgmwlagdruonly AlentdgeG T AlatbeailVatiEhrwalsSen@itbdies (as

Pro falvifiéy 145) SReORIRRLIASTAYT THAGI A &8 10l RR. Murine Mab TAG-
34 was included in the assay (final concentration 10 pg/ml). As nonstimulatory

background control medium alone was used. All assays were set up in triplicates.

After six days of further incubation (37°C, 5%CO,, 95% humidity) *H-thymidine
was added in a final concentration of tnuCurie/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).

X Ie
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 inciuded 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:

L.C.001 according to the invention was able to bind to hOX40L as indicated by an
ECS50 value of 5.16+2.93 pg/ml and a Bmax (MFI) value of 385.22, but not to
mOX40L or WT cells as shown by Bmax (MFI) values of 11.41 and 9.67,
respectively. Furthermore, LC.001(IgG4) according to the invention was also able
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to efficiently bind to hOX40L as indicated by an EC30 value of 8.19+1.05 pug/ml
and a Bmax (MFI) value of 311.30, but not to mOX40L or WT cells as shown by a
Bmax (MFT} value of 13.47 and 9.58, respectively. As expected, the negative
control alpha-KLH did not bind to any cells. (Fig.7). Therefore OX40L antibodies
according to the invention show at least 30 fold lower binding to mouse OX40L
compared to human OX40L.

Example 19
Potential of OX40L HuMabs fo activate the complement system

C1lq 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-KILH (IgGl) were included as positive controls.
Subsequently, coated antibodies were incubated with recombinant Cig or human
pooled serum, as a source of C3. For the detection of bound C1lq, a rabbit antibody
directed against Clq (DAKO) in combination with a swine anti-rabbit IgG
antibody, conjugated with horseradish peroxidase (HRP) (DAKO) were used. For
the detection of activated C3c (generated via activation of C3), a mouse anti-
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 2.19+042 pg/ml and a Bmax (OD405) value of 3.089.
Furthermore, both positive control human IgGl and anti-KILH could bind Clq
efficiently, as indicated by EC50 values of 4.17+1.08 pg/ml and 2.57+1.51 pg/ml
respectively, and Bmax (OD405) values of 2.685 and 3.306 respectively. As
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<223>light chain, variable region of 10.005 <400>3 Glu lle Val Leu Thr

Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 151015 - 3 - Glu Arg Ala

Thr Leo Ser Cys Arg Ala Set Gin Ser Val Set Ser Asn 202530 Tyr Leu Ala

Trp Tyr GIn Gin Lys Pro Gly GIn Ala Pro_,g\[g_ Leo Leo 354045 lle Tyr Gly

Ala Set Set Arg Ala Thr Gly Ile Pro Asp Arg Phe Set 505560 Gly Set Gly

Set Gly Thr Asp Phe Thr Leu Thr lle Set Arg Leo Glu 65707580 Pro Glu

Asp Ripectdd, \thé¢ Thapdv CysnGot GimayriglySekiSaitRliad Clg, as shown by an

OD405 Bmax value of 0.353. Moreover, L.C.0011gG4x according to the invention
had lost the capacity to bind Clq, as shown by an OD405 Bmax value of 0.357.

In line with the C1q binding capacities, C3c¢ deposition by LC.001 occurred in an
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 (0D405) values of
2.543 and 2.633 jrespectively. As expected, the negative control human IgG4 did
not deposit C3c, as shown by an OD405 Bmax value of 0.095. Moreover,
LC.0011gG4x according to the invention had lost the capacity to deposit C3c, as
shown by an OD405 Bmax value of 0.090. (Fig.8 and 9).

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

IgG-induced antibody-dependent cellular cytotoxicity (ADCC) is mediated by Fey
receptors {FeyR) on effector cells. To determine the ability of the antibodies of the
invention to bind to FeyRs, IIA1.6 cells (derived by limited dilution from I1A1
cells; Jones, B., et al., J. Immunol. 136 (1986) 348-356) stably transfected with
human FeyRI, FeyRIla, FeyRIIb and wild-type cells were incubated with serial
diluted antibody and control antibodies. As negative controls, human JgG2 (The
Binding Site Ltd., UK), that does not bind FeyRI, and human IgG4 (The Binding
Site), that does not bind FcyRII, were used. Human 1gG1 (The Binding Site) was
included as positive control for FeyRI binding and human IgG3 (The Binding Site)
for FcyRI1 binding. Bound antibodies were detected by FACS analysis using an
antibody directed against human IgG conjugated with phycoerythrin (PE).
Calculations concerning EC50 values or maximum binding at 10 pg/m! (Bmax) of
the HuMab tested were determined using nonlinear regression curve fitting
{variable slope) using Graphpad Prism software.

LC.001 was able to bind to FeyRI efficiently (comparable to the control IgGl
antibody) as indicated by an EC50 value of 0.11£0.03 pg/mi and a Bmax (MFI)
value of 8041.54, but not to FeyRIla and FeyRIIb as shown by Bmax (MFI) values
of 25,06 and 21,18, respectively.
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859095 Thr Phe Gly Pro Gly Thr Lys Val Asp lle Lys 100105 <210> 4

<211> 120 <212> PRT <213> Artificial <220> <223> heavy chain,

variable region of LC.005 <400> 4 Gin Val Gin Leo Val Glu Set Gly Gly

Cly Val Val Gin Pro Gly Arg 151015 Set lgu Arg Leu Set Cys Ala Ala Set

Gly Phe Thr Phe Set Asn Phe 202530 Gly Met His Trp Val Arg GIn Ala

Pro Gly Lys Gly Leo Giu Trp Val 354045 Ala Ala lle Trp Tyr Asp Gly His

Asp LEDTVGASeaT asT pificatiB05380diyg Gl eyRIRoenpimedadSEC. Abdand was
Asp Lsfpaeble/RARE cm%? Eilaeaﬁét?&i >80ith 4 é@sﬁ%ﬁé%ﬁ@%@ﬁﬁ 12 pg/ml

Ser TrB ﬁ ai%(-&)ifg]joo ue o 1—5' O]7e1%0 !r;r rrlgv g% f&ro%?rlgﬂﬁx to lElIa and

Trp y
FcyRITb was observed (Bmax (MFI) values of 21.40 and 19.27, respectively),

whereas control IgG3 antibody was able to bind (Bmax (MFI) values of 536.65
and 418.59, respectively) (Fig.10). The ECS50 value for binding to FeyRI is
therefore for LLC.0011gG4x eight fold compared to the EC50 value of antibody
LC.001.

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

To determine the ability of the antibodies of the invention to bind to FcyRIlla
(CD16) on Natural Killer (NK) cells, Peripheral Blood Mononuclear Cells
(PBMCs) were isolated and incubated with 20 pg/ml of HuMab antibody and
control antibodies in the presence or absence of 20 pg/ml of a blocking mouse
antibody to FeyRIIa (anti-CD16, clone 3G8, RDI, Flanders, NJ), to verify binding
via FcyRIla. As negative controls, human IgG2 and IgG4 (The Binding Site), that
do not bind FeyRIlla, were used. Human IgG1 and IgG3 (The Binding Site) were
included as positive controls for FeyR1lla binding. Bound antibodies on NK cells
were detected by FACS analysis using a PE-labeled mouse anti-human CD36 (NK-
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 FeyRl1Ila abolished binding of L.C.001 to NK cells (Bmax (MFI)
value of 194.61 compared to background staining of 145.38). LC.001 IgG4x did
not bind to FcyRlila and behaved comparable to the control IgG4 antibody, with a
Bmax (MFI) value of 170.52, resulting in a Bmax of LC.001 IgG4x which is about
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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Exampie 22
Effect of hMab_hOX40L and Mab TAG-34 binding to HUVEC (primary
human umbilical vein endothelial cells / PromoCell)

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

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

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

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

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

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

Antibodies according to the invention in a concentration of 10 pwg/ml do not induce
downregulation of OX40L expression on HUVEC cells.
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Table 7

Mab used for Mab used secondary Mab MFI

downmodulation | for staining for FACS
25h 24 h

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

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

40 and 100 ng hOx40L-His (R&D Systems, with a theoretical size of 28-34 kDa)
and the molecular weight marker Magik Mark XP (Invitrogen; 20, 30, 40, 50, 60,
80, 100, 120, 220 kDa) were prepared for gel-electrophoresis. Therefore x ul
Protein, 2.5 ul NuPage LDS (lithium salt of dodecyl sulfate) Sample Buffer (4x), 1
ul NuPage Reducing Agent (10x), and H,0 ad 10 ul were put together and
denatured for 10 min. at 70°C. After that the samples were loaded onto a NuPage
gel (Novex; 10% Bis-Tris) and run for 1 h at 150V in 1x MOPS Running Buffer
(Novex).

The gel was blotted by a Semi-Dry-Blot onto a PVDF Membrane (Millipore;
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
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202530 Tyr Leo Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leo
354045 lle Tyr Gly Ala Ser Ser Arg Ala Thr Glyle Pro Asp Arg Phe Ser

505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leo Thr lle Ser Arg Leo Glu
65707580 Pro Glu Asp Phe Ala Val Tyr Tpg Cys Gin Gin Tyr Gly Ser Ser

Phe 859095 Thr Phe Gly Pro Gly Thr Lys Val Asp lle Lys 100105 <210> 6
<211> 120 <212> PRT <213> Artificial <220> <223> heavy chain,

variable tagipnrodiyGrailerdb (pABDw & Gilvted iG ik IF3SVal % loniBer Giy% Tween,

Gly Givcd @ 3h&abhRGhyye: 4p44L5 Ser Leu Arg Leu Ser Cys Ala Ala
Ser Gly Phe Thr Phe Ser Asn Phe 202530 Gly Met His Trp Val Arg Gin

Ala Pro Gly Lys Gly Len Glu Trp Val 354045 Ala Ala lle Trp Tyr Asp Gly
His Asp-095:Tyr TP Tiyp Rg et 808560 WS &Y mig Phe Thr lle Ser
Arg Aspoisn Ser Lys Asn. & lugh eadhe

TAG34: 1.6 ul (1.6 ug) / 4ml

The membrane was washed 3x for 10 Min in 1xPBS/0.5%Tween. The secondary
antibody (sAB) was diluted in 1x PBS / 1% milk / 0.5 % Tween, added and
incubated for 1.5 h at RT. For LC.001 and LC.005 polyclonal antibody against
human IgG (Pierce) in a 1:10000 dilution was used as sAB; for TAG34 polyclonal
antibody against mouse IgG from the Lumi-Light Western Blotting Kit (Roche) in
a 1:400 dilution was used as sAB. The membrane was washed 2x for 30 min with
1x PBS/0.5 % Tween. For detection the Lumi-Light Western Blotting Kit (Roche)
according manufacturer’s instruction was used. The results from the western blot
were shown in Figure 12. LC.001 is able to detect (dodecyl sulfate) denatured
OX40L whereas 1.C.005 and TAG34 do not bind to denatured OX40L.
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65707580 Leu Gin Met Asn Ser Leu Arg Ala Gin Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg Asp Ser Ser Sec Trp Tyr Arg Tyr Phe Asp Tyr Trp
Gly Gin 100105110 Gly Thr Len Val Thr Val Ser Ser 115120 <210> 7
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lle llgidabPRefeeentéy 354045 Phe Gly Gly Gly Thr Lys Val au lle Lys
5055 <210> 8 <211> 120 <212> PRT <213> Artificial <220> <223> heavy
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Ala Val lle Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val 505560
Lys Giy Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Len Tyr
65707580 Ala Arg Lys Asn Trp Ser Phe Asp Phe Trp Sly Gin Sly Thr Leo
Val 100105110 Thr Val Ser Ser 115 <2%g> 11 <211> 106 <212> PRT
<213> Artificial <220> <223> light chain, variable region of L0.033 (a)
<400> 11 Glu lle Val Leo Thr GIn Ser Pro Ala Thr Leo Ser Leu Ser Pro Sly
51015 Glu Arg Ala Thr Leo Ser Cy##&#f flaiger Gin Sly Val Ser Arg Tyr
202530 Leo Ala Trp Tyr GIn GIn Lys Pro Sly GIn Ala Pro Arg Leo Leu lle

354045 r Thr V
2560 %er%l élg ?ﬁ{cﬁ% Aép@)%!@%hr%wg %F%Ie Ser %n‘? L% llJ% F%oand 2
6570758’@@1‘% %‘ﬁ?%éhﬂd’éo RATALRrIAGH iy Ehaj w%lﬁs@%ﬁhwa esiprises
Tyr 859Q93RThs P S Gl S, TADRYsAf A EGIEMN SN OODA.Gmd CDR3 of SEQ 1D
NO:34, and the variable light chain comprises CDR1 of SEQ ID NO:39,

CDR2 of SEQ ID NO:46 and CDR3 of SEQ ID NO:52.



10

15

<210> 12 <211> 121 <212> PAT <213> Atrtificial <220> <223> heavy
chain, variable region of LC.033 - 9 - GIn Lys Gin Leu Val Glu Phe Gly
Gly Gly Val Val Gin Pro Gly Arg 151015 Ser Leu Arg Lea Ser Cys Ala Ala
Ser Gly Phe Thr Phe Ser Asn Tyr 20253D-Gly Met His Trp Val Arg Gin Ala
Pro Gly Lys Gly Lea Glu Trp Val 354045 Ala Val lle Trp Asn Asp Gly Ser

Asn L T val A VaI | AT .
A?;) A@l S.Xé:1 ‘%‘/’s Agﬁc LtJOT(i/ilg %2%7% %(I%gl%m M%%aAsSr% e%g I{_’léfg r(E:lmdS
Ala Gin &Xﬁﬁh&lﬂl&h‘dathMﬁwci}ysm AI@A&QMS@gMgCM@b@WiHB of the

T T AN S8R B R AR B A el LiRLALY SBGME No:

Ser Ser
and the heavy chain variable domain defined by SEQ ID NO:2.

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

4. The antibody according to any one of claims 1 to 3, characterized in that the
antibody comprises a kappa light chain constant region as defined by SEQ 1D
NO:13 or the light chain constant region of SEQ ID NO:61, 65 or 69.

5. An antibody according to claims 1 to 4, comprising as y heavy chain SEQ 1D
NO:58 and as kappa light chain SEQ [D NO:61.



<210>13 <211>107 <212>PRT <213>Artificial <220>
<223>light chain,constant region

-73.

6. The antibody according to claim 1, characterized in that it is produced by cell
line hu-Mab<hOX40L>LC.001.

5 7. The antibody according to claim 1, characterized in that the antibody is a
chimeric or humanized antibody.

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

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

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

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

shows in an ELISA assay inhibition by blocking the interaction of

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

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

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



<400>13 Arg Thr Val Ala Ala Pro Ser Val Phe lle’Phe Pro Pro Ser Asp
Glu 15 10 15 Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Lea Leu Asn
Asn Phe 202530 Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala
Leu GIn 354045 -10- -73 -

14. The composition of claim 13, which is a pharmaceutical or a diagnostic
composition.

15. A pharmaceutical composition comprising an antibody of any one of claims 1
to 1land at least one pharmaceutically acceptable excipient.

16, An antibody as defined in claims I to 11 for use in therapy.
17.  The use of an antibody as defined in any of claims 1 to 11 for the preparation

of a medicament for the prophylaxis and treatment of inflammatory
disorders.



Thr Tyr Set Leu Set Set Thr Leo Thr Leo Set Lys Ala Asp Tyr Gin
65707580 Lys His Lys Val Tyr Ala Cys Gin Val Thr His Gin Gly Leo' Set
Set 859095 Pro Val Thr Lys Set Phe Asn Arg Gly Gin Cys 100105 <210>
14 <211> 330 <212> PRT <213> Artific a7<220> <223> heavy chain,
constant region (gamma 1) <400> 14 Ala éet Thr Lys Gly Pro Set Val Phe
Pro Leu Ala Pro Set Set Lys 51015 Set Thr Set Gly Gly Thr Ala Ala Leu
Gly Cys Leu Val Lys Asp Tyr 2@22R0R b1 PAhfié&ieQ Val Thr Val Set Trp
Asn Set Gly Ala Leu Thr Set 354045 Gly Val His Thr Phe Pro Ala Val Len
Gin Ser Ser Gly Leo Tyr Ser 505560 Leu Set Set Val Val Thr Val Pro Set
Set Set Leu Gly Thr Gin Thr 65707583 b§Ha&tCys Asn Val Asn His Lys
Pro Set Asn Thr Lys Val Asp Lys 859095 Lys Val Glu Pro Lys Set Cys
ASP Y5 TK%‘EH&J REGRES fg,rg,ﬂr@gxg 199&5’(?&1%9 ahXiSi%rSah}’&ﬂ%?pt JAhti-ox40L

Leu Met lle.Ser Arg Thr Pro Giu Val Thr Cys 1301
antibodies and Variants thereof that contam a Fc part derived from human origin

and do not bind complement factor C1q. These antibodies have new and inventive

properties causing a benefit for a patient suffering from inflammatory discases.

(No suitable figure)



Vol Vol Vol Asp Vol Ser His Glu Asp Pro Glu Vol Lys Phe Asa Trp
145150155160 Tyr Vol Asp Gly Vol Giu Vol His Asn Ala Lys Thr Lys Pro
Arg Glu 165170175 Glu Gin Tyr Asn Ser Thr Tyr Arg Vol Vol Ser Vol Leu
Thr Vol Leu 180185190 His GIn Asp 'I:rﬁ) Leu Asn Gly Lys Glu Tyr Lys Cys
Lys Vol Ser Asn 195200205 Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle
Ser Lys Ala Lys Gly 210215220 Gin Pro Arg Glu Pro Gin Vol Tyr Thr Leu
Pro Pro Ser Arg Asp Giu 225230285246 180T hr Lys Asn Gin Vol Ser Leu
Thr Cys Leu Vol Lys Gly Phe Tyr 245250255 Pro Ser Asp lle Ala Vol Giu
Tig“c?\l% Sl:,Fe'r B G BrS Gl hen 260265270 Adh Tyr Lys Thr Thr Pro
Pra Mal Les-Asi Q8! Ash Gl Ser Phe Phe 275280285 Leu Tyr Ser Lys
Leu Thr Vol Asp Lys Ser Arg Trp GIn Gin Gly Asn 290295300 Vol Phe Ser
CysBer tekMetdis Giu Ala Leu His Asn His Tyr Thr 305310315320 GIn

Lys Ser Leu Ser Leu Ser Pro Gly Lys 325330 <210> 15 <211> 327 <212>
750> EP 04022158

<151> 2004-09-17

<150> EP 04030346
<151> 2004-12-23

<160> 69

<170> PatentIn version 3.2
<210> 1

<21i> 107

<212> PRT
<213> Artificial

<220>
<Z223> light chain, variable reglon of LC.001, LC.059% and LC.063

<400> 1

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

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

Leu AlaXTrp Tyr Gin Gln Lys Pro Glu Lys ARla Pro Lys Ser Leu Ile
35 40 45

TyriAla Ala Ser Ser Leu Gln SerlGly Val Pro Ser Arg Fhe Ser Gly
50 59 60

Ser Gly Ser Gly Thr BAsp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 g0

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

TthPhe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 1¢5



<213> Artificial - 12 - <220> <223> heavy chain, constant region (gamma
4) <400> 15 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys
Ser Arg 151015 Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys
Asp Tyr 202530 Phe Pro Glu Pro Val '_I'Br”VaI Set Trp Asn Ser Gly Ala Leu
Thr Ser 354045 Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu
Tyr Ser 505560 Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr
LysTthr 65707580 Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys
Vég P 859095 Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys
Pro Ala Px0.100105110 Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe
Pro Pro Lys Pro Lys 115120125 Asp Thr Leu Met lle Ser Arg Thr Pro Glu
VabItwr Cys Val Val Val 130135140 Asp Val Ser Gin Glu Asp Pro Glu Val
Gitt Rhe AsavTrprlyn) alsAsprl45460155d 60.GlyovVal Glu Val His Asn Ala
L)g(‘)l’orlr L;/s Pro Arg Glu Glu GIn Phe

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

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

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

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

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

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

Ala Lys[Asp Arg Leu Val Ala Pro G
1

v Thr Phe Asp TyrﬁTrp Gly Gin
100 5

iic

Gly Ala Leu Val Thr Val Ser Ser
115 120

<Z210> 3

<2il> 107

<212> PRT

<213> Artificial

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

<4Q0> 3

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



165170175 Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin
Asp 180185190 -13- Pro Ser Ser lle Glu Lys Thr lle Her Lys Ala Lys Gly
Gin Pro Arg 210215220 Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu
Glu Met Thr Lys 225230235240 Asn Gip Val Ser Leu Thr Cys Len Val Lys
Gly Phe Tyr Pro Ser Asp 245250255 ﬂé]AIa Val Glu Trp Gin Ser Asn Gly
Gin Pro Glu Asn Asn Tyr Lys 260265270 Thr Thr Pro Pro Val Leu Asp Ser
ASpUGl Séf PHE Phe L er TYy S&r2 75280285 Argfke VT hroval Aspisrs
Ser Arg Trp Gin'Gin Gly Asn Val Phé@Ber 290295300 Cys &er Val Met His
Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser 305310315320 Leu Set Leu
SepLauGly Lys.3256,5210> A6 $2113,104, 5212> PAT.<213> Artificial
<220> <223> light chain, variablggregion of LC.033 (b);5400> 16 Glu lle
Val Leu Thr Gin Set Pro Ala Thr Leu Ser Len Her Pro Gly 151015

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

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

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

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 i05

<210> 4

<211> 120

<212> PRT

<213> Artificial

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

<400> 4
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 1¢ 15

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

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

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

(8]
(8]

-

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

=
g
i

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



Giu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 202530
Leu Ala Trp Tyr Gn Gin Lys Pro Gly Gin Ala Pro Arg Len Leu lle 354045 -
14- Tyr Asp Ala Set Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
505560 Set Gly Ser Gly Thr Asp Phe TQr_ Leu Thr lle Ser Ser Leu Giu Pro
65707580 Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Ser Asn Trp Thr
Phe 859095 Gly Gin Gly Thr Lys Val Glu lle 100 <210> 17 <211> 120
<212> PRT <213> Atrtificial <220> <223> heavy chain, variable region of
L%1059 <400> 17 Glu Vsal GTin L%o L%o G%u Set Gl GIéGIy Leo }/al Gin
Pro %V%I@/?Si@élg ‘Ser'Teo Arg LCed Ser Eys ATa’Ala S&r ﬁ? Phé Tht
Phe Ser Ser Tyr 202530 Ala Met Asn Trp Vai Arg Gin Ala Pro Gly Lys Gly
Leo Glu Trp Val 354045 Ser lle lle Ser Gly Ser Gly Gly Phe Thr Tyr Tyr
Al AspiSerVal-308560 ys&lysArg Phe Thr lle Ser Arg Asp Asn Ser Lys
Asn Thr LEa-Tyr 65707580 120

<210> 5

<211> 107

<212> PRT

<213> Artvificial

<ZZ0>
<223» light chain, variable region of LC.01C

<400> 5

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

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
26 25 30

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

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

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

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser 3er Fhe
85 80 95

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

<210> 6

<211> 120

<212> PRT

<213> Artificial

<220>
<Z223> heavy chain, variable region of LC.010



Leo Gin Met Asn Arg Leo Arg Ala Giu Asp Thr Ala lle Tyr Phe Cys 859095
-15- Gly Thr Leu Val Thr Val Ser Ser 115120 <210> 18 <211> 106
<212> PRT <213> Atrtificial <220> <223> light chain, variable region of
L0.060 <400> 18 Ala lle GIn Leu Thr GIn Ser Pro Ser Ser Leo Ser Ala Ser
Val Gly 151015 Asp Arg Val Thr lle ThrCys Arg Ala Ser GIn Gly lle Ser
Ser Ala 202530 Leu Ala Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Leo
Leo lle 354045 Tyr Asp Val Ser Ser Leo G1u Ser Gly Val Pro Ser Arg Phe
s&t By 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leo Thr lle Ser Ser Leo

Gln P 07580 Gl he Ia;l,:?r Lyr Tyr.Cys Gln Gin P Agn Ser
Tﬁli;?L %r%‘l?%é% 8‘95%};1(?? é)lyg)%ln%yu Hr-%?’s %&ﬁ é% Ireg IquzlsriO%fi{O t9
<210> 19 <211> 119 <212> PRT <213> Artificial <220> <223> heavy
chain, variable region of LC.060

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe

20 : 25 30

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

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

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

65 70 75 8C

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 95

Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 7

<211> ©58§

<212> PRT

<Z13> Artificial

<220>
<223> light chain, wvariable region of LC.029

<400> 7

Met Leu His Pro Leu Cys Lys Val Gly Ssr His GIln Gly Ser Val Ala
1 5 10 13

Val Asp Leu Gly Gln Ile Ser Leu Ser Pro Ser Ala Ala Cys Ser Leu
20 25 30



<400> 19 Glu Val GIn Leo Leo Glu Ser Gly Gly Gly Leo Val GIn Pro Gly
Gly 151015 - 16 - Set Leu Arg Leu Set Cys Ala Ala Set Gly Phe Thr Phe
Ser Ser Tyr 202530 Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
Glu Trp Val 354045 Set Leo lle Set Gly, Set Gly Gly Leu Thr Lys Tyr Ala
Asp Set Val 505560 Lys Gly Arg Phe Thr lle Set Arg Asp Asn Set Lys Arg
Thr Leu Tyr 65707580 Lou Gin Met Asn Set Leu Arg Ala Glu Asp Thr Ala
VarTyrirykCy§ 859095 MaTlbys aspHie 1Seo Vak ThreGlp AReketpASphTyr
Trp Gly Gin°Gly 100105110 Thr {%®u Val Thr Val Ser S&t 115 <210> 20
<211> 120 <212> PRT <213> Artificial <220> <223> heavy chain,
variable yegion-9f L. 063 <490>:20 Glu Yal Gin Lou Leo Glu Ser Gly Gly
Gly Less Val Gin Pro Gly Gly;451015 Ser Lou Arg Lou Set Cys Ala Ala Ser
Gly Phe Thr Phe Set Set Tyr 202530 Ala Met Asn Trp Val Arg GIn Ala Pro
GI% {_Oys (38Iy Lau Glu Trp Val

< >

<21i> 120
<212> PRT
<213> Artificial

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

<400> 8
Gln Val Gln Leu Val Glu Ser Gly Gly Gily Vval Val Gln Pro Gly Arg

1 5 10 15

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

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

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
65 70 75 840

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

Ala Arg Asp Ser Ser Ser Trp Tyr Rrg Tyr Phe Asp Tyr Trp Gly Gln

100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<Z10> 9

<211l> &7

<212> PBRT

<213> Artificial



354045 Set lle lle Set Gly Set Gly Gly Phe Thr Tyr Tyr Ala Asp Set Val
505560 -17- Len Gin Met Ser Arg Len Arg Ala Glu Asp Thr Ala lle Tyr
Phe Cys 859095 Ala Lys Asp Asp lle Pro Ala Ala Gly Thr Phe Asp Pro Trp
Gly Gin 100105110 Gly Thr Len Val T
<211> 5 <212> PRT <213> Artificial <220> <223> CDR / antibody
fragment <400> 21 Ser Tyr Thr Met His 15 <210> 22 <211> 5 <212> PAT

<313> Artificial <220> <223> CDR / antibody fragment <400> 22
light chain, variable region of T.C.0I9

<2Z23>
<400>
Met Pro

1

Asp Leu

Ile Leu

Gly Gly
50

<z210>
<211>
<212>
<213>

<220>
<Z223>

<400>

Gln
1

Val

Ser Leu

Thr Met

Ala

Lys
65

Leu Gln

9

Pro Val Trp

Gly Glin Ile

20

Gin Leu
35

Ile

Gly Thr Lys

i0

116

PRT
Artificial

heavy chain,

10

Gln 1

Leu Ser

20

Arg

His Val

35

Trp

Ile Tyr

Arg Phe Thr

Met Ser

85

Asn

Lys Val Gly

Ser Leu Ser

Thr Val Asn
40

Val Glu Ile
55

Ser

Pro

25

Ser

Lys

variable region

Glu Ser Gly

Ala

Cys Ala

Ala
40

Arg Gln

Asp Gly Ser

55

Iile Ser
70

Arg

Leu Arg Ala

Gly

Ser

25

Pro

Asn

Asp

Glu

Val Ser Ser 115120 <210> 21

His Gln Gily
10

Ser Ala Ala

Lew Ile Val

of LC.01%

Gly Val Val

10

Gly Phe Thr

Gly Lys Gly

Lys Tyr Tyr

60

Ser
75

Asn Lys

Asp Thr Ala

90

Ser Ala Ala Val
15

Cys Ser Leu Lys
30

Thr Leu Thr Phe
45

Gln Pro Gly Ar

Phe Ser Ser

30

Tyr

Leu Glu Val

45

Trp

Val Ser Val

Asn Thr Leu T

Val Tyr Tyr

95



Ser Tyr Ala Met Ser 15 <210> 23 <211> 5 <212> PRT <213> Artificial
<220> <223> CDR / antibody fragment <400> 23 Asn Phe Gly Met His
-18- <210> 24 <211> 5 <212> PRT <213> Atrtificial <220> <223> CDR/
antibody fragment <400> 24 Asn Tyr Gly Met His 15 <210> 25 <211>5
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment

2la Arg Lys Asn Trp Ser Phe Asp Phe Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ser
115

<210> 11

<211» 106

<2i2> PRT

<213> Artificial

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

<400> 11

Glu Ile Val Leu Thr Gln Ser Pro Rla Thr Leu Ser Leu Ser Pro Gly
10 15

et
3]

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

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

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

Ser Gly Pro Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
€5 70 75 80

ot
g

Giu Asp Phe Ala Val Asp Tyr Cys Gln Gln Arg Ser Asn Trp Gln Tyr
85 50 95

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

<210> 12
<zZil> 1z21
<212> PRT
<Z213>» Artificial

<Z220>
<223> heavy chain, variable region of LC.033

<400> 12



<400> 25 Oar Tyr Ala Met Asn 15 <210> 26 <211> 17 <212> FR? <213>
Artificial <220> <223> CDR / antibody fragment <400> 26 lle lle Oar Gly
Oar Gly Gly Phe Thr Tyr Tyr Ala Asp Oar Val Lys 51015 Gly <210> 27
<211> 17 <212> FR? <213> Atrtificial <220> <223> CDR / antibody
fragment - 19- Ala lle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val
Lys 151015 Gly <210> 28 <211> 17 <212> PRT <213> Atrtificial <220>
<23 DR Y dritibddly fragfent<a00 28 aldale TFrp T Asp @Jéy HgIASp
L)}s Tyr Tyr Ala Tyr5T yr Val 51015 Gly <210>29 Lys

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

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu 7
35 40 45

Val

=3
=~
ke

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

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

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

Ala Arg Asp Arg Met Gly Ile Tyr Tyr Tyr Gly Met Asp Val Trp Giy
100 105 1ic

Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 13
<211> 107
<212> PRT
<213> Artificial

<220>
<223> light chain, constant region

<400> 13
Arg Thr Val Ala Ala Prc Ser Val Phe Ile Phe Pro Pro 3er Asp Glu

1 5 10 15

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

Tyr Pro Arg Glu Ala Lys Val Giln Trp Lys Val Asp Asn Ala Leu Gin
35 40 45

Ser Gly Asn Ser Gln Giu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60



<211>17 <212>PRT <213>Artificial <220> <223>CDR /antibody
fragment <400>29 Vallle Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Val
Asp Ser Val

-10-

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 50 g5

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 108

<210> 14
<211> 330
<212> PRT
<213> Artificial

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

<400> 14

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

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

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

56 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr

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

fot
[

Lys Val G Pro Lys 3er Cys Asp Lys Thr His Thr Cys Pro Pro Cys

100 105 110

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



Lys 151015 Gly <210>30<211> 17 <212> PAT <213> Artificial
<220> <223> CDR / antibody fragment <400> 30 Val lle Trp Asn Asp Gly
Ser Asn Lys Tyr Tyr Val Asp Ser Val Lys 51015 - 20 - Gly <210> 31
<211> 18 <212> PRT <213> Artificial 220> <223> CDR / antibody
fragment <400> 31 lle lle Ser Gly Ser’(ﬁy‘Gly Phe Thr Tyr Tyr Ala Asp

Ser Val Lys 151015 Gly Arg <210> 32 <211> 18 <212> PRT <213> Artif ¢
alys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Gilu Val Thr Cys
130 135 140G

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

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

Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
18¢ 185 180

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
185 200 205

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

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

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

g
I
O

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn G Fro Glu Asn
260 265 270

e

e
191
i’
=

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

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

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

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 15
<211> 327
<212> PRT

<213> Artificial



<220> <223> CDR / antibody fragment <400> 32 Leu lle Ser Gly Ser Gly
Ply Leu Thr Lys Tyr Ala Asp Ser Val Lys 151015 Ply Arg <210> 33 <211>
11 <212> PAT <213> Artificial <220> <223> CDR / antibody fragment
<400> 33 Asp Ser Ser Ser Trp Tyr Arg,Tyr Phe Asp Tyr 1510 -21- <210>
34 <211> 11 <212> PR? <213> Atrtificial <220> <223> CDR / antibody
fragment <400> 34 Asp Arg Leo Val Ala Pro Gly Thr Phe Asp Tyr 510
<210> 35<211> 7 <212> PRT <213> Artificia <220> <223> CDR /
@%}dy Lraag]ment <400> 35

y chain, ~constant region (gamma 4)

<400> 15

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

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

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

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

Leu Ser Ser Val Val Thr Val Prc Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

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

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pre ARla Pro
100 105 110

Glu Phe Leu Gly Giy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

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

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

[

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

Asn Ber Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 190

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



Lys Asn Trp Ser Phe Asp Phe 15 <210> 36 <211> 12 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <400> 36 Asp Arg Met
Sly lle Tyr Tyr Tyr Sly Met Asp Val 1510 <210> 37 <211> 12 <212> PRT
<213> Artificial <220> <223> CDR / antibody fragment <400> 37 - 22 -
<210> 38 <211> 11 <212> PRT <213> Artificial <220> <223> CDR /
antibody fragment <400> 38 Lys Asp lle Leu Val Thr Gly Ala Leu Asp Tyr
1510 <210> 39 <211> 11 <212> PRI <213> Atrtificial <220> <223> CDR /

antibody fr nt <400> 39 Arg Ala Ser Gin Gly lle Ser Ser Trp Leu Ala
1910 3105 50 DTt 13 <B15% DR SoAs WAGAl 1 Con e A

el
b
o)

Glu Pro Gln Val Tyr Thr Leu Pro Ser Gin Glu Glu Met Thr Lys
225 230 235 240

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

ile ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270

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

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

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

Leu Ser Leu Ser Leu Gly Lys
325

<216> 16
<211> 104
<212> PRT
<Z13> Artificial

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

<400> 16
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Giu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
z20 25 30

-3

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



<220> <223> CDR / antibody fragment <400> 40 Arg Ala Ser Gin Ser Val
Ser Ser Ser Tyr Leo Ala 510 <210> 41 <211> 12 <212> PRT <213>
Artificial <220> <223> CDR / antibody fragment <400> 41 Arg Ala Ser Gin
Ser Val Ser Ser Asn Tyr Leu Ala - 23 5 210> 42 <211> 11 <212> PAT
<213> Artificial <220> <223> CDR / antibody fragment <400> 42 Arg Ala
Ser GIn Gly Val Ser Arg Tyr Leu Ala 1510 <210> 43 <211> 11 <212> PRT
<3132 Aifidal e s L99R EBR Antidody Fraghent <46bs 48°Arg Ala
Ser Gitf Ser Val Ser Ser Tyrfeu Ala 1510 <210> 3% <211> 24 <212> PAT
<213> Artificial <220> <223> CDR / antibody fragment

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

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Thr Phe
85 30 95

Gly Gln Gly Thr Lys Val Glu Ile
100

<210> 17

<211> 120

<z212> PRT

<213> Artificial

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

<400> 17

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

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

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

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 g0

Leu Gln Met Asn Arg Leu Arg Ala Glu Asp Thr Ala Ile Tyr Phe Cys
85 90 55

Ala Lys Asp Asp Ile Pro Ala Ala Gly Thr Phe Asp Pro Trp Gly Gln
100 105 110



<400> 44 Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Arg Ala Ser
151015 Gin Gly lle Ser Ser Ala Leu Ala 20 <210> 45 <211> 7 <212> PRT
<213> Artificial <220> <223> CDR / antibody fragment - 24 - Gly Ala Ser
Ser Arg Ala Thr 15 <210> 46 <211>7 1<52_12> PRT <213> Artificial <220>

<223> CDR / antibody fragment <400> 46 Ala Ala Ser Ser Leu Gin Sec 15

<210> 47 <211> 7 <212> PRT
Gly Thr Leu Val Thr Val Ser Ser

115 120

<210> 18

<211> 106

<212> PRT

<213> Artificisl

<220>
<22Z23>» light chain, wvariable region of LC.060

<400> 18

Ala Tle Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

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

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 4G 45

Tyr Asp Val Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

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

Fhe Gly Gln Gly Thr Lys Val Glu Tle Lys
100 105

<zZ10> 19
<Z211i> 119
<212> PRT

<213> Artificial

<220>
<223> heavy chain, varisble region of LC.060

<400> 19

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



<213> Artificial <220> <223> CDR / antibody fragment <400> 47 Met Pro
Pro Val Trp Lys Val 15 <210> 48 <211> 7 <212> PAT <213> Attificial
<220> <223> CDR / antibody fragment <400> 48 Asp Ala Ser Am n Arg
Ala Thr 15 <210> 49 <211> 7 <212> PAT <213> Atrtificial <220> <223>

CDR / antibody fragment <400> 49 - 25 - Leu His Pro Leu Cys Lys Val 15
<210> 50
Ser Leu Arg Leu 3er Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

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

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

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 85

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

Thr Leu Val Thr Val Ser Ser
115

<210> 20
<211> 120
<212>» PRT
<213> Artificial

<220>
<223> heavy chain, variable region of LC.063

<400> 20

Giu Val GIn Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 1 15

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

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

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

Lys Gly Arg Phe Thr Ile Ser Arqg Asp Asn Ser Lys Lys Thr Leu Tyr
65 70 7% 80



<211> 7 <212> PRT <213> Atrtificial <220> <223> CDR / antibody
fragment <400> 50 Asp Val Ser Ser Leu Glu Ser 15 <210> 51 <211> 8
<212> PRT <213> Artificial <220> <223> CDR / antibody fragment <400>

51 Asn Set Leo lle Val Thr Leo Thr 5 <

7

0>52 <211> 9 <212> PAT

<213> Artificial <220> <223> CDR / antibody fragment <400> 52 Gin Gin

Tyr Asn Ser Tyr Pro Tyr Thr 15 <210> 53 <211> 8

Leu Gln Met Ser Arg Leu Arg Ala Glu Asp Thr Ala Ile Tyr Phe Cys

85

85

Ala Lys Asp Asp Ile Prc Ala Ala Gly Thr Phe Asp Pro Trp Gly Gln

160 105

Gly Thr Leu Val Thr Val Ser Ser

<Z210>
<21li>
<212>
<Z13>

220>
<223>

<400>

115 120

21

5

PRT
Artificial

CDR / antibody fragment

21

Ser Tyr Thr Met His

1

<210>
<211l>
<Z21l2>
<213>

<220>
<223>

<400>

5

22

5

PRT
Artificial

CDR / antibody fragment

22

Ser Tyr Ala Met Ser

1

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

<220>
<223>

<400>

5

23

5

PRT
Artificial

CDR / antibody fragment

23

Asn Phe Gly Met His

1

5

110



<212> PRT <213> Atrtificial <220> <223> CDR / antibody fragment <400>
53 -26- Gin Gin Tyr Gly Ser Ser Phe Thr 15 <210> 54 <211> 9 <212>
PAT <213> Artific <220> <223> CDR / antibody fragment <400> 54 Gin
Gin Arg Ser Asn Trp Gin Tyr Thr 15 <2fﬂ§)> 55 <211> 7 <212> PAT <213>
Artificia <220> <223> CDR / antibody fragment <400> 55 GIn Gin Arg Ser

Asn Trp Thr 15 <210> 56
<210> 24

<211> 5
<212> PRT
<213>» Artificial

<220>
<223> CDR / antibody fragment

<400> 24

Asn Tyr Gly Met His
1 5

<210> 25

<z1l» 5

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 25
Ser Tyr Ala Met Asn

1 5

<210> 26

<211>» 17

<Z12> PRT

<213> Artificial

<220
<223>» CDR / antibody fragment

<400> 26

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

Gly

<210> 27
<211> 17
<212> PRT
<213> Artificial

<220>
<223>» CDR / antibody fragment

<400> 27



<211> 8 <212> PRT <213> Avrtificial <220> <223> CDR / antibody
fragment <400> 56 Asn Ser lle lle Val Ser Leu Thr 15 <210> 57 <211> 9
<212> PAT <213> Atrtificia <220> <223> CDR / antibody fragment - 27 -
<400> 57 Gin Gin Phe Asn Set Tyr Trp Jhr Phe 15 <210> 58 <211> 450
<212> PRT <213> Atrtificial <220> <223> heavy chain of LC.001 (human
IgG1 type) <400> 58 Giu Val Gin Leo Leo Glu Set Gly Gly Gly Leo Val Gin

p%%ﬁ}@|§ry5ﬁm§sp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val Lys
1 5 10 15

Gly

<210> 28
<211> 17
<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 28

Ala Ile Trp Tyr Asp Gly His Asp Lys Tyvr Tyr ARla Tyr Tyr Val Lys
i 5 10 15

Gly

<210> 29

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 29

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

Gly

<210> 30
<211> 17
<212> PRT
<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 30

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



Ser Leo Arg Leo Set Cys Ala Ala Set Gly Phe Thr Phe Asn Set Tyr
202530 Ala Met Set Trp Val Arg Gin Ala Pro Gly Lys Gly Leo Giu Trp Val
354045 Set lle lle Ser Gly Set Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val
505560 Lys Gly Arg Phe Thr lle Set Argﬁsp Asn Set Arg Thr Thr Leo Tyr
65707580 Leo Gin Met Asn Set Leo Arg Ala Glu Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Lys Asp Arg Leo Val Ala Pro Gly Thr Phe Asp Tyr Trp Gly
Gin 100105110 Gly Ala Leo Val Thr Val Set Set Ala Ser Thr Lys Gly Pro
SSEVaI 115120125 Phe Pro Leo Ala Pro Set Set Lys Set Thr Set Gly Gly
Thr Ala Ala 130135140 - 28 - Trp Asn Ser Gly Ala Leo Thr Ser Gly Val
His Thr Phe Pro Ala Val 165170175 Leu Gin Ser Ser Gly Leo Tyr Ser Leo
Ser Ser Val Val Thr Val Pro 180185190 Ser Ser Ser Leo Gly Thr Gin Thr
Tyzlle>CyslAsn Val Asn His Lys 195200205 Pro Ser Asn Thr Lys Val Asp
Ly$ 135 Vidl Glu Pro Lys Ser Cys Asp 210215220 Lys Thr His Thr Cys Pro
Pﬁ@s Ptd Ala Pro Glu Leo Leu Gly Gly

Artificial

<220>
<223> CDR / antibody fragment

<4Q00> 31

Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 i0 15

Gly Arg

<210> 32

<211> 18

<212> PRT

<Z13> Artificiasl

<220>
<223> CDR / antibody fragment

<400> 32

Leu Tle Ser Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val Lys
1 5 16 15

Gly Arg

<210> 33

<21i>» 11

<212> PRT

<213> Artificial

<2Z20>
<223> CDR / antibody fragment

<400> 33

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



225230235240 Pro Ser Val Phe Leo Phe Pro Pro Lys Pro Lys Asp Thr
Leo Met lle 245250255 Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
Val Ser His Glu 260265270 Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
Gly Val Glu Val His 275280285 Asn A_\IglLys Thr Lys Pro Arg Giu Glu Gin
Tyr Asn Ser Thr Tyr Arg 290295300 Val Val Ser Val Leo Thr Val Leo His
Gin Asp ’gg Leo Asn Gly Lys 305310315320 Glu Tyr Lys Cys Lys Val Ser

Aéélﬂ s Ala Leo Pro Ala Pro Ile Glu 325330335 Lys Thr lle Ser Lys Ala
L¥§]1é' inPro Arg Glu Pro Gin Val Tyr 340345350 Thr Leo Pro Pro Ser

Atg Asp Glu Lea Thr Lys Asn Gin Val Ser Leo 355360365 - 29 - Glu Per
Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 385390395400
LeuzAsp Ser Asp Gly Ser Phe Phe Leu Tyr Per Lys Leu Thr Val Asp
40843104154 y's Ber #agy Tip=@iarGin Gly Asn Val Phe Per Cys Per Val Met
His 420425430 Glu Ala Leu His Asn His Tyr Thr Gin Lys Per Leu Ser Lou
Séf Pro 495440445

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

<210> 35

<z1ii>» 7

<£1Z2> PRT

<213> BArtificlal

<220>
<223> CDR / antibody fragment

<400> 35

Lys Asn Trp Ser Phe Asp Phe
1 5

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

<220>
<ZZ23> CDR / antibody fragment

<400> 36

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

<210> 37
<Z21i> 12
<212> PRT
<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 37

Lys Asp Asp Ile Pro Ala Ala Gly Thr Phe Asp Pro
1 5 10



Gly Lys 450 <210> 59 <211> 450 <212> PRT <213> Art icia <220> <223>
heavy chain of LC.001 (L234A, L235A human IgG1 mutant) <400> 59 Glu
Val Gin Leu Leu Glu Per Sly Sly Sly Lou Val Gin Pro Sly Gly 151015 Ser
Lou Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ser 202530 Ala
Met Ser Trp Val Arg Gin Ala Pro Gly Ly$ Sly Lou Glu Trp Vol 354045 Per
lle lle Per Sly Per Sly Sly Phe Thr Tyr Tyr Ala Asp Per Val 505560 Lys Sly
ArgPFe Fhr lle Per Arg Asp Asn Per Arg Thr Thr Lou Tyr 65707580 - 30 -
A % 5 A5 Arg Leo Val Ala Pro Gly Thr Phe Asp Tyr Trp Gly Gin

10 lfy Ala Leo Val Thr Val Set Ser Ala Set Thr Lys Gly Pro Ser
VaI 115120125 Phe Pro Leo Ala Pro Set Set Lys Ser Thr Ser Gly Gly Thr
AlaxAla 130135140 Leo Gly Cys Leo Val Lys Asp Tyr Phe Pro Glu Pro Val
TheXal Setdl 45150165366 Igp=Asn Set Gly Ala Leo Thr Ser Gly Val His

Thr Phe Pro Ala Val
<400> 38

Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyry
1 5 10

<z210> 39

<211> 11

<212> PRT

<213> Artificial

220>
<223>» CDR / antibody fragment

<400> 39

Arg ARla Ser Gin Gly Ile Ser Ser Trp Leu Ala
1 5 10

<210> 40

<211> 12

<212> PRT

<213> Artificial

<220>
<Z223» CDR / antibody fragment

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

1 5 10

<210> 41

<z1l> 12

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 41

Arg Ala Ser Gln Ser Val Ser Ser Asn Tyr Leu Ala
i 5 10



165170175 Leu Gin Set Set Gly Leo Tyr Ser Leu Ser Ser Val Val Thr Val
Pro 180185190 Ser Ser Ser Leo Gly Thr Gin Thr Tyr lle Cys Asn Val Asn
His Lys 195200205 Pro Set Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
Ser Cys Asp 210215220 Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
Ala Ala Gly Gly 225230235240 Pro Sef+al Phe Leo Phe Pro Pro Lys Pro
Lys Asp Thr Leo Met lle 245250255 Ser Arg Thr Pro Glu Val Thr Cys Val
vaF Vil Aép Val Ser His Glu 260265270 Asp Pro Glu Val Lys Phe Asn Trp
Tzzlvlzil AS TGly Val Glu Val His 275280285 Asn Ala Lys Thr Lys Pro Arg
Gly :]L(éiu CEJRI%’L:’%%E‘ Ser Thr Tyr Arg 290295300 -31- Glu Tyr Lys Cys
Lys Val Ser Asn Lys Ala Lou Pro Ala Pro lle Glu 325330335 Lys Thr lle
Perdys Ala Lys Gly Gln Pro Arg Glu Pro Gin Val Tyr 340345350 Thr Lou
ProRro SERArg=AsXGIY leosrfdatdlys Asn Gln Val Ser Lou 355360365 Thr

Cy4sOI50u \4/3' Lys Gly Phe Tyr Pro Ser Asp lle Ala Vol Glu Trp 370375380
< >

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

<210> 43

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 473

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala
1 5 16

<2310> 44

<211> 24

<Z212> PRT

<213> Artificial

<220>
<Z223> CDR / antibody fragment

<400> 44

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

Gln Gly Ile Ser Ser Ala Leu Ala
20

<210> 45

<211l> 7

<212> PRT

<213> rtificial

<220>
<223> CDR / antibody fragment

<400> 45



Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385390395400 Lou Asp Per Asp Gly Ser Phe Phe Leu Tyr Ser Lys Lou
Thr Vol Asp 405410415 Lys Ser Arg Trp Gin GIn Gly Asn Val Phe Ser Cys
Ser Val Met His 420425430 Glu Ala I:eﬂ His Asn His Tyr Thr Gin Lys Per
Lou Ser Leu Per Pro 435440445 Gly LYs 450 <210> 60 <211> 447 <212>
PRT <213> Artificial <220> <223> heavy chain of LC.001 (5228P human
G4 Midtaifty <4005:60°Gtu™al Gin Lou Lou Giu Ser Gly Gly Gly Lou Val
Ghn Pro Gly Gly 151015 Ser Leu Arg Lou Ser Cys Ala Ala Ser Gly Phe Thr
Phe Asn Ser Tyr 202530 - 32 - Set lle lle Set Gly Ser Giy Gly Phe Thr Tyr
TyeAla Agp Set Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser
Argifibr Thr Leo Tyr 65707580 Leo Gin Met Asn Set Leo Arg Ala Glu Asp
TheAla VedTTyr Tyr Cys 859095 Ala Lys Asp Arg Leo Val Ala Pro Gly Thr
PReAsp I Tig Gly Gin

<Z220>
€223> CDBR / antibody fragment

<400> 46

Ala Ala Ser Ser Leu Gln Ser
1 5

<210> 47

<21l> 7

<212> PRT

<Z213> Artificial

<220>
<223» CDR / antibody fragment

<400> 47

Met Pro Pro Val Trp Lys Val
1 5

<210> 48

<211> 7

<212> PRT

<213> Artificial

<220>
<223»> CDR / antibody fragment

<400> 48

Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 49

<2i1> 7

<212> PRT

<213> Artificial

<z220>
<223>» CDR / antiboedy fragment

<400> 48



100105110 Gly Ala Leu Val Thr Val Set Set Ala Set Thr Lys Gly Pro Set
Val 115120125 The Pro Leu Ala Pro Cys Ser Arg Set Thr Her Glu Set Thr
Ala Ala 130135140 Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
Thr Val Set 145150155160 Trp Asn Ser.Gly Ala Leo Thr Ser Gly Val His
Thr Phe Pro Ala Val 165170175 Leo Gin Set Her Gly Leo Tyr Ser Leo Ser
Ser Val Val Thr Val Pro 180185190 Set Set Set Leo Gly Thr Lys Thr Tyr
Thr Cys Asn Val Asp His Lys 195200205 Pro Set Asn Thr Lys Val Asp Lys
ALEY I‘"élir%e[r.@‘tgsr;}ryélﬁﬂro 210215220 Pro Cys Pro Pro Cys Pro Ala
Pro Glu Phe Leu Gly Gly Pro Ser Val 225230235240 Phe Leu Phe Pro
Pro Lys Pro Lys Asp Thr Leo Met lle Her Arg Thr 245250255 - 33 - Val
GinRhe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 275280285
THELYs Pro Arg Glu Glu Gin Phe Asn Set Thr Tyr Arg Val Val Set

2962953606Val Leu Thr Val Leo His Gin Asp Trp Leu Asn Gly Lys Glu Tyr
Lyé 305310315520

<220>
<ZZ23> CDR / antibody fragment

<400> 50

Asp Val Ser Ser Leu Glu Ser
1 5

<210>
<211>
<212> PRT

<213> Artificial

1

o Ut

<220>
<223> CDR / antibody fragment

<400> 51

Asn Ser Leu Ile Val Thr Leu Thr
1 s

<210> B2

<Z211l> ©

<212> PRT

<213> Artificial

<220>
<Z23» CDR / antibody fragment

<400> B2
Gln Gln Tyr Asn Ser Tyr Pro Tyr Thr

1 5

<210> 53

<211> 8

<212> PRT

<213> tificial

<220>
<223> CDR / antibody fragment

<400> 53



Cys Lys Val Sec Asn Lys Gly Leo Pro Sec Ser lle Glu Lys Thr lie
325330335 Set Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Vol Tyr Thr Leo
Pro 340345350 Pro Her Gin Glu Glu Met Thr Lys Asn Gin Val Sec Leo Thr
Cys Leo 355360365 Val Lys Gly Phe_(';5I Pro Set Asp lle Ala Val Glu Trp
Glu Set Asn 370375380 Gly Gin Pro Gt Asn Asn Tyr Lys Thr Thr Pro Pro
Val Leo Asp Sec 385390395400 Asp Gly Sec Phe Phe Leo Tyr Ser Arg
Leo Thr Vol Asp Lys Sec Arg 405410415 Trp Gin Glu Gly Asn Val Phe

S t“d@§e"N§W%?H%%l Rld te0 420425430 His Asn His Tyr Thr Gin
Lys Ser Leu Set Leo Set Leo Gly Lys 435440445 <210> 61 <211> 214
<212> PRT <213> Artificial <220> <223> light chain of LC.001 -34- Asp
lleGiy Met Thr Gin Set Pro Ser Set Leu Ser Ala Set Val Gly 151015 Asp
ArgMNal Thr lle Thr Cys Arg Ala Ser Gin Gly lle Set Set Trp 202530 Leo
Al Tap T??‘TGIH Gln Lys Pro Glu Lys Ala Pro Lys Set Leo lle 354045

<213> rtificial

<220>
<223> CDR / antibody fragment

<400> 54

Gln Gln Arg Ser Asn Trp Gln Tyr Thr
1 5

<210> 55

<211> 7

<212> PRT

<Z13> Artificial

<220>
<223> CDR / antibody fragment

<400> 55

Gln Gln Arg Ser Asn Trp Thr
1 5

<210> 56

<211> 8

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 56

Asn Ser Ile Ile Val Ser Leu Thr
1 5

<210> 57

<211> 9

<21Z2> PRT

<Z213> Artificial

<220>
<223> CDR / antibody fragment



Tyr Ala Ala Set Ser Leu Gin Set Gly Val Pro Ser Arg Phe Ser Gly 505560
Set Gly Set Gly Thr Asp Phe Thr Leu Thr lle Set Ser Leo Gin Pro
65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Pro
Tyr 859095 Thr Phe Sly Gin Gly Thr I__% Leo Giu lle Lys Arg Thr Val Ala
Ala 100105110 Pro Set Val Phe lle Pheé Pro Pro Ser Asp Glu Gin Leo Lys
Ser Gly 115120125 Thr Ala Ser Val Val Cys Leo Lea Asn Asn Phe Tyr Pro
ArdGlu AlA 130135140 Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser
Gly Asn Ser Gin 145150155160 %Iu Eer Val Thr Glu Gin Asp Ser Lys Asp
Séyrml'ﬁ%?q‘ﬁgge}?sﬁe§%§egr)yf6 170175'Sér Thr Lea Thr Leo Ser Lys Ala Asp
Tyr Glu Lys His Lys Val Tyr 180185190 Ala Cys Glu Val Thr His Gin Gly
Leu Ser Ser Pro Val Thr Lys Ser 195200205 Phe Asn Arg Gly Glu Cys
2¥010:8558210> 62 <211> 450 <212> PRT <213> Artificial <220> <223>
h(%s/’ ichégﬁ of LC.005 (human IgG1 type) <400> 62

<213> Artificial

<220>
<223> heavy chain of LC.001 (human TgGl type)

<400> 58
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 ig 15

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

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

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr
65 T4 75 g0

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 85

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

Gly Ala Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160



Gin Val Gin Leu Val Glu Set Gly Gly Gly Val Val Gin Pro Gly Arg 151015
Set Leu Arg Leu Set Cys Ala Ala Set Gly Phe Thr Phe Ser Asn Phe
202530 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Giy Leu Glu Trp Val
354045 Ala Ala lle Trp Tyr Asp Gly Hi_szégp Lys Tyr Tyr Set Tyr Tyr Val
505560 Lys Gly Arg Phe Thr lle Set Arg Asp Asn Set Lys Asn Thr Leu
Phe 65707580 Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
TYFTYS'859095 Al&-ArgdAspSef SettSet VR Tyr Arg FyePhe ASp Tyl Trp
Gly Gin 100105110 &ly Thr Leo Val Thr V& Set Set Ala Set Th'Eys Gly
Pro Set Val 115120125 Phe Pro Leo Ala Pro Set Set Lys Set Thr Ser Gly
Gl Jhy AlaAlad30135140 Leo Gly Cys beo Val Lys Asp TyLRhe Rig Glu
Pro Val Thr Val&ser 145150155160 :36 - Leu Gin Ser Her &y Len Tyr
Her Len Set Set Vol Val Thr Vol Pro 180185190 Set Her Her Len Gly Thr
Gin Thr Tyr lle Cys Asn Vol Asn His Lys 195200205 Pro Ser Asn Thr Lys
VBFIAsQﬁ{yiszS{yse\l/éiJ@iﬁ*ﬁr&ﬂ%%r?@ﬁ/stk\%pc?s Asn Val Asn His Lys

205

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Tle
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

[}
]
j

Asn Ala Lys Thr Lys Pro Arg Glu Gln Tyr Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Fro Gln Val Tyr
340 345 350

Thr Leu Pro Preo Ser Arg Asp Glu Leu Thry Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp

e Ala Val Glu Trp
370 375 380



210215220 Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Gin Leo Len Gly
Gly 225230235240 Pro Her Vol Phe Len Phe Pro Pro Lys Pro Lys Asp Thr
Leu Met lle 245250255 Ser Arg Thr Pro Gin Vol Thr Cys Vol Vol Vol Asp
Vol Ser His Gin 260265270 Asp Pro Gh4 Vol Lys Phe Asn Trp Tyr Vol Asp
Gly Vol Glu Vol His 275280285 Asn Ala Lys Thr Lys Pro Arg Gin Glu Gin
Tyr Asn Ser Thr Tyr Arg 290295300 Vol Vol Ser Vol Len Thr Vol Leu His
Géri A%gerr ) L(—:-Gr1l A%rll G]I;yr Ly(;s 305310315320 Glu TTtyr LXS %g I§y§ \\/fol Ser
AsplLyS Ala Len Pro %\Igglgrolﬂle Giu %%érsy(SSggLys‘rTErlile er Eysmta
Lys Gly GIn Pro Mg Glu Pro Gin Vol Tyr 340345350 Len Pro Pro Ser Arg
Asp Gin Len Thr Lys Asn Gin Vol Ser Len 355360365 Thr Cys Len Vol
Lys' GhsP e T ywsProllercAsphierAla Mol G By IAG3T5380:-37A l2eu
Asp Her Asp Gly H&¥*Phe Phe Leu Tyr H&¥Q ys Leu Thr Vol Aspis
405410415 Lys Her Arg Trp Gin Gin Gly Asn Vol Phe Her Cys Her Vol

N%%J*E%ﬁ%g%2§§39uﬁ.gln Gly Asn Val Phe Ser Cys Ser Val Met His
Y
4206 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys
450

<210> 59
<211> 450
<212> PRT
<213> Artificial

<220>
<223> heavy chain of LC.001 (L2344, LZ35A human IgGl mutant)

<400> 59

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

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

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

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Arg Thr Thr Leu Tyr
65 70 75 g0

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cvys
85 a¢ 95



Giu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Her Pro
435440445 Gly Lys 450

Ala

Gly

Phe

Leu

145

Tre

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val
305

Lys

Ala

Fro

130¢

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Asp

Leu

115

Leu

Cys

Ser

Ser

Ser

185

Asn

Val

Thr

Glu

275

Lys

Ser

Arg

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Phe

Pro

260

Val

Thr

Val

Leu

Thr

Pro

Val

Ala

165

Gly

Gly

Iulys

Leu

245

Glu

Lys

Lys

Leu

Val

Val

Ser

Lys

150

Leu

Leu

Val

Pro

230

Fhe

Val

Phe

Pro

Thr
310

<210> 63

Ala

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Pro

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Leu

<211> 450

-30 -

Gly

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

Thr

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Pro

250

Val

Val

Gln

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp T

315

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Asp

hsp

Gly

Asn
300

Tyr

Gly

125

Val

Phe

Val

Val

205

Lys

Ala 7

Thr

Val

Val

285

Ser

Leu

Trp

110

Pro

Thr

Thr

Pro

Thr

130

Asn

Ser

Leu

Ser

270

Glu

Thr

Asn

Gly

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Mat

255

His

Val

Tyx

Gln

YVal

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys
320



<212> PAT

LC.005 (L234A,

<213> Atrtificial <220>

-3] -

Glu Tyr Lys Cys Lys Val Ser Asn Lys

325

ILys Thr Ile Ser Lys Ala Lys Gly Gln

340 345

Thr Leu Pro Pro Ser Arg Asp Glu Leu

Thr Cys
370

Glu Ser

385

Lys Ser

Glu Ala

Gly Lys
450

<Z210>
<Z1l1l>
<212>
<213>»

<220>

355 360

Leu Val Lys Gly Phe Tyr Pro
375

Asn Gly Gln Pro Glu Asn Asn
380

Leu Asp Ser Asp Gly Ser Phe Phe Leu
405
Arg Trp Gin Gln Gly Asn Val
420 425
Leu His Asn His Tyr Thr Gln
435 440
60
447
PRT
Artificial
heavy chain of LC.001 (8228p

<223>

<400>

60

Glu Val Gln Leu Leu Glu Ser Gly Gly

1

5

Ser Leu Arg Leu Ser Cys Ala Rla Ser

20 25

Ala Met Ser Trp Val Arg Gln Ala Pro

35 40

Ala

330

Pro

Thr

Ser

Tyxr

Tyr

410

FPhe

Lys

<223> heavy chain of

Leu

Arg

Lys

Asp

Lys

385

Ser

Ser

Ser

Pro

Glu

Asn

Tle

380

Thr

Lys

Cys

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

human IgG4 mutant)

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro

Gly Leu Val Gin Pro Gly Gly

10

15

zly Phe Thr Phe Asn Ser Tyr

30

Gly Lys Gly Leu Glu Trp Val

45



L235A human IgG1 mutant) <400> 63
Gly Gly Gly Vol Vol Gin Pro Gly Arg15 10 15 Her Leu Arg Leu
Cys Ala Ala Her Gly Phe Thr Phe Her Asn Phe 202530

-32.

Ser

Lvs

65

Leu

Ala

Gly

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Tle
50

Gly

Lys

Ala

Pro

13¢

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Ile

Arg

y Met

Asp

Leu
115

Leu

Cys I

Ser

Ser

Ser

185

Asn

Phe

Ser

Phe

Asn

Arg

100

Val

Ala

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr
260

Gly

Thr

Ser

85

Leu

Thr

Pro

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Ser

Ile

70

Tau

Val

Val

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Gly

55

Ser

Arg

Ala

Ser

Ser

135

Bsp

]
o5
H

Tvr

Lys

Asp

215

Ala

Pro

Val

Gly

Arg

Ala

Pro

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Lys

Val

Phe

Asp

Glu

Gly

105

Ala

Ser

Phe

Leu

185

Tyr

Arg

Glu

Asp

Asp
265

Gin Val GIn Leu Vol Glu Her

Thr

Asn

Asp

80

Thr

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Tyr

Ser

75

Thr

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Tyr

60

Arg

Ala

Asp

Lys

Glu

140

Thr

Val

Asn

Ser

220

Met

Gln

Ala

Thr

Val

Tvr

Gly

125

Ser

Val

Phe

Val

Val

205

Gly

Ile

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

180

Asp

Tyr

Pro

Ser

Asp
270

Ser

Leu

Ser

Ala

Val

Ala

173

Val

His

Gly

Ser

Arg
255

Her

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Pro

YVal

240

Thr

Giu



Gly Met His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Vol 354045
Ala Ala lle Trp Tyr Asp Gly His Asp Lys Tyr Tyr Her Tyr Tyr Vol 505560
Lys Gly Arg Phe Thr lle Her Arg Asp Asn Her Lys Asn Thr Leu Phe
65707580 Leu Gin Met Asn Her Leu Ala Glu Asp Thr Ala Vol Tyr Tyr
Cys 859095 Ala Arg Asp Her Her Her Trp Tyr Arg Tyr Phe Asp Tyr Trp
Gly GIn 100105110 -38- Phe Pro Leu Ala Pro Ser Set Lys Ser Thr Ser
GIy GIy Thr Ala Ala 130135140 Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro

TG B Pro Al Val 5170173 Lok G Sa¢ Setiah L ok T

Set Leu Set Set Val Val Thr Val Pro 180185190 Set Ser Ser Len Gly Thr
Gin Thr Tyr lle Cys Asn Val Asn His Lys 195200205 Pro Set Asn Thr Lys
VatASplysd ys¥ValGinRreLySiSetCysAsr2d 0215220 Lys Var His Thr
Cys P#8"Pro Cys Pro Ala Pré®&lu Ala Ala Gly Gly 225230235240 Pro Ser
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Gilu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile
325 330 335

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lyg Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 39% 400

&sp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 445

<210> 61

<21i>» 214

<212> PBRT

<213> Artificial

<220>
<223> light chain of LC.001

<400> 6l



245250255 Ser Arg Thr Pro Gin Val Thr Cys Val Val Val Asp Val Ser His
Gin 260265270 Asp Pro Gin Val Lys Phe Asn Trp Tyr Val Asp Gly Val Gin
Val His 275280285 Asn Ala Lys Thr Lys Pro Arg Gin Gin Gin Tyr Asn Set
Thr Tyr Arg 290295300 Val Val Set V_ag A__eu Thr Val Len His Gin Asp Trp
Len Asn Gly Lys 305310315320 - 39 - Lys Thr lle Ser Lys Ala Lys Sly Gin
Pro Arg Glu Pro Gin Val Tyr 340345350 Thr Leu Pro Pro Ser Arg Asp Glu
LéﬁpTﬁ%q_ﬁfAéﬁ“GWV&FSe?%eB%’S%%’G@@GSLFHr Tystieusral Vys &y
Phe Tyr Pro Ser Asp lle Ala Val Glu Trp 370375380 Glu Ser Adii Sly Gin
Pro Glu Aso Asn Tyr Lys Thr Thr Pro Pro Val 385390395400 Len Asp Ser
AspoSiy ek Phe Phed ed: Ty Sek by kesk ThisYakAsp 402410415 Lys
Ser Arg Trp GinoGin Sly Asn Val PheSer Cys Ser Val MetHis 420425430
Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro

435440445 Sly Lys 450
Leu Ala Trp Tyf Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile

35 40 45

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

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Giln Tyr Asn Ser Tyr Pro Tyr
85 80 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val &la Ala
100 105 110

Pro Ser Val Phe Tle Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 120

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 203

Phe Asn Arg Gly Glu Cys
210



<210> 64 <211> 447 <212> PRT <213> Artificial <220> <223> heavy
chain of LC.005 (5228P human 1g54 mutant) <400> 64 GIn Val GIn Leu
Val Glu Ser Sly Sly Gly Val Val Gin Pro Sly Arg 151015 Ser Leu Arg Leo
Ser Cys Ala Ala Ser Sly Phe Thr Phe Séj%r Asn Phe 202530 Sly Met His
Trp Val Arg GIn Ala Pro Sly Lys Sly LetrGlu Trp Val 354045 - 40 - Lys Sly
Arg She Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leo She 65707580 Leo
Gin Met Asn Ser Leu Arg Ala Giu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala
Arg Asp Ser Ser Ser Trp Tyr Arg Tyr She Asp Tyr Trp Sly GIin 100105110

ﬂ‘g LgoOVaI Thr Val Sec Ser Ala Ser Thr Lys Sly Pro Ser Val
1]@1;91%%18% Pro Leo Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
Ala 130135148 Leo Sly Sys Leu Val Lys Asp Tyr She Pro Glu Pro Val Thr
Val Ser 145150155160 Trp Asn Ser Sly Ala Leo Thr Ser Sly Val His Thr
ShkeéZPro Ala Val 165170175 Leo Gin Ser Ser Sly Leo Tyr Ser Leo Ser Ser
\/é?%@ﬂ'Tﬁ?ayé|Fﬁ%gn of LC.005 (human IgGl type)

<400> 62

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

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

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

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
€5 70 75 g0

9]
it
o

Leu : Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95

Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gin
100 145 110

Gly Thr Leu Val Thr val Ser Ser Rla Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175



180185190 Ser Ser Ser Leo Sly Thr Lys Thr Tyr Thr Cys Asn Val Asp His
Lys 195200205 Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr
Sly Pro 210215220 Pro Sys Pro Pro Cys Pro Ala Pro Giu She Leo Sly Sly
Pro Ser Val 225230235240 She Leo She Pro Pro Lys Pro Lys Asp Thr
Leo Met lle Ser Arg Thr 245250255 -41- Val Gin Phe Asn Trp Tyr Val Asp
Gly Val Glu Val His Asn Ala Lys 275280285 Thr Lys Pro Arg Glu Glu Gin
PHe"ASH SEF THIET Afg VAW af Se-290295800 VAl et Fhi Vial-LBtPHis
Gin Asp Trp Lén Asn Gly Lys Gin Tyt1Yys - 305310315320'€$s Lys Val
Ser Asn Lys Gly Len Pro Ser Ser lle Gin Lys Thr lle 325330335 Ser Lys
Ala tys Gly.GinRre ArgGlusRro-eintval My The Len Ria 340345330 Pro
Ser Gin Gire&in Met Thr Lys AsndGin Val Ser Len ThrA/Gys Len
355360365 Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Gin Trp Gin Ser
Asn 370375380 Gly Gin Pro Gin Asn Asn Tyr Lys Thr Thr Pro Pro Val Len
Agﬁosgj,?ég%g%g z@dfal ZZXSp Lys Lys Val Glu Pro Lys Ser Cys Asp

15 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu FPhe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Giu Val Thr Cys Val Val Val BAsp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Als Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin Val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ssr Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
376 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 385 400



Asp Gly Ser Phe Phe Leu Tyr Ser Arg Len Thr Val Asp Lys Ser Arg
405410415 Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Gin Ala
Len 420425430 His Asn His Tyr Thr Gin Lys Ser Len Ser Leu Ser Leu Gly
Lys 435440445 <210> 65 <211> 214 <212> PAT <213> Atrtificiai <220>
<223> light chain of L0.005 <400> 65 -42 - Glu lle Val Leo Thr Gin Ser
Pro Gly Thr Leo Set Leo Set Pro Gly 151015 Glu Arg Ala Thr Leu Ser Cys
AlGAEB et GlASer\aFSerrSeriAsni202530 Tsr Leo Ata Ty TV GhsiGin
Lys Pro Gly Gin Ald Pro Arg Leo Leo 354045 lle Tyr Gly Ala Seft8et Arg
Ala Thr Gly lle Pro Asp Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp
PB%TB&L%QQT@;;Ll%ﬁ%ﬁ{g@&go}@u\%?%l@%%%?'ggé\spaf’h%é'@iya'
Tyr Tyr Cys GinxGin Tyr Gly Set Ser Pae 859095 Thr Phe ¢y Pro Gly Thr
Lys Val Asp lle Lys Arg Thr Val Ala Ala 100105110 Pro Ser Val Phe lle
Phe Pro Pro Set Asp Glu Gin Leo Lys Set Gly

Giu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys
450

<210> 63

<21i> 450

<212> PRT

<213> Artificial

<220>
<223> heavy chain of LC.005 (L234A, L235A human IgGl mutant)

<400> 63

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

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

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

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

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

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

Ala Arg Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys CGly Pro Ser Val
115 120 125



115120125 Thr Ala Ser Val. Val Cys Leo Leo Asn Asn Phe Tyr Pro Arg
Glu Ala 130135140 Lys Val Gin Trp Lys Val Asp Asn Ala Leo Gin Set Gly
Asn Set GIn 145150155160 Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Set
Thr Tyr Ser Leo Ser 165170175 Set TI:Jlr Leo Thr Leo Set Lys Ala Asp Tyr
Glu Lys His Lys Val Tyr 180185190 Ala Cys Glu Val Thr His Gin Gly Leo
Ser Ser Pro Val Thr Lys Ser 195200205 Phe Asn Arg Gly Glu Cys 210 -
43 - <210> 66 <211> 449 <212> PRT <213> Attificial <220> <223> heavy
eu ine

g Led

clg)%m f Lg

Ser G

Sroy

(hum

e

A OB o

<400> 66 Glu

§Ya|

&lyGly 151015
Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 202530 Ala Met Ser Trp Val Arg
Gin Ala Pro Gly Lys Gly Len Glu Trp Val 354045 5cr Leu lle Ser Gly Ser
Ghy'G. ket T HrhySelyE-AlarAspl Bertval 505560 Eys Ghyt Arg-Phe Thrrlle
SefArg Asp Asn Ser LysArg Thr Len Tyr
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65707580 Len Gin Met Asn Ser Len Arg Ala Gin Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Lys Asp lle Len Val Thr Gly Ala Let' Asp Tyr Trp Gly Gin
Gly 100105110 Thr Len Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
Val Phe 115120125 Pro Len Ala Pro Ser Lys Ser Thr Ser Gly Gly Thr
Ala Ala Len 130135140 Gly Cys Len Val Lys Asp Tyr Phe Pro Gin Pro Val
Thr Val Ser Trp 145150155160 - 44 - Gin Ser Ser Gly Leu Tyr Ser Leu
SersSérvalvalrhi ¥PalPro'Serig0t85 190 Ser St 8erGHy THrGIFThr
Tyr lle Cys AsriVal Asn His Lys Pro 495200205 Ser Asn T Lys Val Asp
Lys Lys Val Glu Pro Lys Set Cys Asp Lys 210215220 Thr His Thr Cys Pro
Pra.Cys Pt Ala Pro.Glukerketh Gly GIyRro 225230235240 Ser Vial Phe
Len Phe PresPro Lys Pro Lys Asgsd hr Len Met lle Ser245250255 Arg Thr
Pro Gin Val Thr Cys Val Val Val Asp Val Set His Glu Asp 260265270 Pro

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Gin Val His Asn 275280285
Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp

370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Bsn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
403 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys
450

<210> &4

<211> 447

<212> PRT

<213> Artificial

<Z20>
<223>» heavy chain of LC.005 (S228P human IgG4 mutant)

<400> o4

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

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

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

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



Ala Lys Thr Lys Pro Arg Glu Gin Gin Tyr Asn Ser Thr Tyr Arg Val
290295300 Val Ser Val Len Thr Val Len His Gin Asp Trp Len Asn Giy Lys
Glu 305310315320 Tyr Lys Cys Lys Val Set Asn Lys Ala Len Pro Ala Pro
lle Gin Lys 325330335 Thr lle Set Lys Zfda_l Lys Gly Gin Pro Arg Glu Pro
Gin Val Tyr Thr 340345350 Len Pro Pro Set Arg Asp Glu Len Thr Lys Asn
Gin Val Set Len Thr 355360365 Cys Len Val Lys Gly Phe Tyr Pro Set Asp
lle Ala Val Giu Trp Gin 370375380 -45 - Asp Ser Asp Gly Ser Phe Phe
L%u T EISerrLyghLer‘lFJhThIr?Vaé Asg Ly%SALO%ilOMS Ser Arg Tirle Gin GI{} Gly
AShVa EbﬁegSeteCyerggi/aFﬁ/lefﬁis Gin &j%ﬁS%?ﬁfla L& Fig %%ﬁ His
Tyr Thr Gin Lys Set Len Ser Len Ser Pro Gly 435440445 Lys <210> 67
<211> 449 <212> PRT <213> Artificial <220> <223> heavy chain LC.060
(L234A, L 285 A buman 1gGEmutant):x40y 6ThGimYal Gimi-ermenrgin
Ser Gly Gly Gly Lef¥al Gin Pro Gly Gly 9451015 95

Ala Arg Bsp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gln

=1

100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
1153 120 125

Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Rla Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160

)
5
4

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175

Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
186 185 180

Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys
185 200 205

Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro
210 215 220

Pro Cys Pro Pro Cys Pro ARla Pro Glu Phe Leu Gly Gly Pro Ser Val
225 230 235 240

Fhe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu
260 265 270



Ser Len Arg Len Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
202530 Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Len Gin Trp Val
354045 Ser Len lle Ser Gly Ser Gly Gly Len Thr Lys Tyr Ala Asp Ser Val
505560 Lys Gly Arg Phe Thr lle Ser AE& Asp Asn Ser Lys Arg Thr Len Tyr
65707580 Len Gin Met Asn Ser Len Arg Ala Gin Asp Thr Ala Val Tyr Tyr
Cys 859095 -46 - Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro
SeérlvalPhgs 151 2025 Prd 1 e smlEPro’serBer T3/ Ser Tk et Gl Gly
Thr Ala Ala'Peu 130135140 GlyE¥s Leo Val Lys Asp 5t Phe Pro Gin Pro
Val Thr Val Ser Trp 145150155160 Asn Ser Gly Ala Leu Thr Ser Gly Val
His T, Phe Pro AlaVatLee 165170475 Gin Set Ser Gly, Leu Tyr Ser,Leo
Ser Segd/al Val Thr Val Pro;Ser 180185190 Ser SenLeu Gly Thr Gin Thr
Tyr lle Cys Asn Val Asn His Lys Pro 195200205 Ser Asn Thr Lys Val Asp
Lys Lys Val Glu Pro Lys Ser Cys Asp Lys 210215220 Thr His Thr Cys Pro

Pro CXS Pro Ala Pro Gin Ala Ala Gly Gly Pro
Val Leu Thr Val Leu His Gln Asp Try Leu Asn Gly Lys Glu Tyr Lys

305 310 315 326

Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile
325 330 335

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser BEsn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu S8er Leu Ser Leu Gly Lys
435 440 445

<210> 65
<211> 214
<212> PRT
<213>» Artificial

<220>
<223> light chain of LC.005

<400> 65



225230235240 Ser Val Phe Leo Phe Pro Pro Lys Pro Lys Asp Thr Leo
Met lle Ser 245250255 Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
Ser His Glu Asp 260265270 Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
Val Glu Val His Asn 275280285 Ala Lys, Thr Lys Pro Arg Glu Gin Gin Tyr
Asn Ser Thr Tyr Arg Val 290295300 Vaf Ser Val Leu Thr Val Len His Gin
Asp Trp Leo Asn Gly Lys Glu 305310315320 -47 - Thr lle Ser Lys Ala Lys
Gl Gint Pre A B Pr& Gik ¥aF Tyrétkr 40325350 et Fror ProcSer Arg
ASp Glu Leu Thr Lys Asn Gin Val Ser Let’Thr 355360365 Cys1'ou Val
Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu 370375380 Ser Asn
Gy Gin-Pro GlAsn.Asi TyrLys:Thi ThiProRrodal ou 385390395400
Asp Ser Asp Gly Ser Phe Phe Lou Tys Ser Lys Lou Thr Val@Asp Lys
405410415 Ser Arg Trp Gin GIn Gly Asn Val Phe Ser Cys Ser Val Met His
Glu 420425430 Ala Leu His Asn His Tyr Thr Gin Lys Ser Lou Ser Leu Ser

PF@%Wﬁ%&4M§Yr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 a0 45

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

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 7C 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gln Tyr Gly Ser Ser Phe

85 50 95

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val RAila Ala
100 105 110

Pro Ser Val Phe Tle Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Bla
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 i55 160

Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

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

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210



Lys <210> 68 <211> 446 <212> PRT <213> Atrtificial <220> <223> heavy
chain of LC.060 (3228P human 1gG4 mutant) <400> 68 Glu Val Gin Lou
Leu Glu Ser Gly Gly Gly Lou Val Gin Pro Gly Gly 51015 Ser Lou Arg Lou
Ser Cys Ala Ala Ser Gly Phe Thr Phe §§r Ser Tyr 202530 - 48 - Ser Leu
lle Ser Gly Ser Gly Gly Leu Thr Lys Tyr"Ala Asp Ser Val 505560 Lys Gly
Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Arg Thr Leu Tyr 65707580 Leu
Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala
L)Zé ¥p | § eu Val Thr Gly Ala Leu Asp Tyr Trp Gly Gin Gly 100105110
ThrLeu Val.Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115120125:P¢0 Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala
Leu 130135140 Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
SerZlrp 145150155160 Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
PréAfa elaveuct6 51 781 F6- 060 (human IgGl type)

<400> 66

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

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

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

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

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 9C G5

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

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175



Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180185190 Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys
Pro 195200205 Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly
Pro Pro 210215220 Cys Pro Pro Cys_FirtP_AIa Pro Glu Phe Leu Gly Gly
Pro Ser Val Phe 225230235240 Leu Phe Pro Pro Lys Pro Lys Asp Thr
Leu Met lle Ser Arg Thr Pro 245250255 - 49 - GIn Phe Asn Trp Tyr Val
ASP'Gi§VAF G ValTHis Wi WlakeysSEhr 275280283 L5 ProtAT§eGHaGlu
Gin Phe Asn SBf'Thr Tyr Arg Val Val 8er Val 290295300 L€l Thr Val Leu
His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys 305310315320 Lys Vol
SetAsn.Lys Gl Lew Pro Sefserlle G bys Thr He Set 335330335 Lys
Ala Lys Giy¢6in Pro Arg Glu ProzGin Vol Tyr Thr Lcu Prg Pro 340345350
Ser Gin Glu Glu Met Thr Lys Aso Gin Val Ser Leu Thr Cys Leu Vol
355360365 Lys Gly Phe Tyr Pro Ser Asp lle Ala Vol Glu Trp Glu Ser Asn
Gly 370375380 Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Vol Leu Asp

Sgngﬁgn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

Arg Thr Prc Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 2790

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Glu Lys
325 330 335
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Thr Tle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Zsn Gln Val Ser Leu Thr
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Rla Val Glu Trp Glu
370 375 380

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 385 440



385390395400 Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Vol Asp Lys Ser
Arg Trp 405410415 Gin Glu Gly Asn Val Phe Ser Cys Ser Vol Met His Glu
Ala Leu His 420425430 Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Leu
Gly Lys 435440445 <210> 69 <211> 20}? <212> PAT <213> Artificial
<220> <223> light chain of L0.060 -50-"Ala lle Gin Leu Thr Gin Set Pro
Ser Set Leu Set Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg
Ala Ser Gin Gly lle Ser Ser Ala 202530 Leu Ala Trp Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Lys Leu Leu lle 354045 Tyr Asp Val Ser Ser Leu Glu Ser
Gi%%ﬁeﬁr%%e%wrgga;hgf@e?f@@gbs%o§ Gy S& 6 T A8 Pri6 Thr
Leu Thr lle Ser Ser Leu Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr Tyr
Cys Gin Gin Phe Asn Ser Tyr Trp Thr 859095 Phe Gly Gin Gly Thr Lys
VakGlur-Hel-ysArg dhr Mal Al AtalPra<l 001051105erAMalPhe:lle BPhe
Pro Pro Ser Ast¥Glu Gin Leu Lys SetGly Thr 430

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

Lys

<210> 67

<211> 449

<212> PRT

<213> Artificial

<220>
<223> heavy chain LC.060 (L234A, L235A human IgGl mutant)

<400> &7

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

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

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

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

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
g5 90 95

Ala Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyr Trp Gly Gln Gly
1¢0 105 110



115120125 Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
Lys 130135140 Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser
Gin Glu 145150155160 Ser Val Thr Gin Gin Asp Ser Lys Asp Ser Thr Tyr
Ser Leu Ser Ser 165170175 Thr Leu Thy Leu Ser Lys Ala Asp Tyr Gin Lys
His Lys Val Tyr Ala 180185190 Cys Giué\lal Thr His Gin Gly Len Ser Ser

Pro Val Thr Lys Ser Phe 195200205 Asn Arg Gly Gin Cys 210
Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro 3er Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly BAla Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
1890 185 180

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly Pro
225 230 235 2490

Ser Val Phe Leu Phe Prc Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285

Ala Lys Thr Lys Prc Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 285 300

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asnh Gly Lys Glu
305 310 315 3290

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335
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Asp

Ser

Lys

Ile

Leu

370

Asn

Ser

Arg

Leu

<210>
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<220>
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Val
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18U
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Lys

Glu
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Gly Leu Val Gln Pro Gly Gly

10

15

Gly Phe Thr Phe Ser Ser Tyr

30

Gly Lys Gly Leu Glu Trp Val

45



Ser

Lys

€5

Leu

Ala

Pro

Giy

145

Asn

Gin

Ser

Ser

Cys

225

Leu

Glu

Leu

50

Gly

Gln

Lys

Leu

Leu

130

Cys

Ser

Ser

Ser
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Pro

Phe

Val

Ile

Arg

Met
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Thr

Pro

Pro

Thr

Ser

Phe
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Ile

100

Pro

Ala
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180

Gly

Lys

Cys

Cys
260

Gly

Val

Cys

Leu
165

Leu

Thr

Lys
245

Val

Ser

Tle

70

Leu

Val

Ser

Ser

Asp

150

Tyr

Asp

Ala
230

Pro

Val

Gly

55

Ser

Arg

Thr

Ser

Arg

135

Tyr

Ser

Ser

Thr

Lys

215

Pro

Lys

Val

Gly

Arg

Ala
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120

Sexr

Phe

Gly

Leu

Tyr

200

Arg

Glu

Asp

Asp

-48 -

Leu
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Glu

Ala

105

Ser

Thr

Pro

Val
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185

Thr

Val

FPhe

Thr

Val
265

Thr

Asn

Asp

50

Leu

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Leu

Leu

250

Ser

Lys

Ser

Thr

Asp

Lys

Glu

Pra

155

Thr

Val

Asn

Ser

o
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235

Met

Gln

Tyr

&0

Lys

Ala

Tyr

Gly

Ser

146

Val

Phe

Val

Val

Lys

220

Gly

Tle

Glu

Ala

Arg

Val

Trp

Pro

125

Thr

Pro

Thr

Asp

205

Tyr

Pro

Ser

Asp

Asp

Ser

Val

Ala

Val
150

Gly

Ser

Pro
270

Ser

Leu

Tyr

85

Gln

Val

Ala

Ser

Val

175

Pro

Lys

Pro

Val

Thr

255

Glu

Val

Tyr
80

Cys

Giy

Phe

Leu

Trp

160

Leu

Ser

Pro

Pro

Phe

240

Pro

Val



Gln

Leu

365

Lys

Lys

Ser

Lyvs G

Gin
385

Gly

Asn !

Fhe

Pro

290

Thr

Val

hla

Gln

Pro

Ser

Glu

<Z210>
<211>
<Z21z>

<Z13>

<220>
<223>

<400>

Asn

275

Arg

Val

Ser

Lys

Glu

355

Glu

Phe

Gly

Tyr

435

69
213
PRT

Tre

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

Tyr

His

Lys

325

Gin

Met

Pro

Asn

Leu

405

Val

Gln

Artificial

Val

Gin

Gln

31iC

Pro

Thr

Ser

Tyvr

390

Tyr

Phe

Lys

Asp

Phe

295

Asp

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Gly

280

Asn

Trp

Pro

Glu

&sn

360

Thr

Arg

Cys

Leu
445

light chain of LC.060

€9

-49.

Val

JSer T

Leu

Ser

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Asn

Ser

33C

Gin

Val

Val

Pro

Thr

410

Val

Val

Gly

315

Ile

Val

Ser

Pro

385

Val

Met

Ser

fis

Arg

300

Lys

Glu

Tyr

Leu

Trp G

380

Val

Asp

Asn

285

Val

Glu

Lys

Leu

Lys

Glu

Gly
445

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala
439

Lys

Ser

Lys

Tle

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Thr

Val

Cys

320

Ser

Pro

4G0

His



Ala

—

Asp

Tyr

Ser

65

Glu

Phe

Ser

Ala

Ser

Thr

Cys

Asn

Ile

Arg

Ala

Asp
50

Gly

Asp

Gly

Val

Ser

130

Gln

Val

Leu

Giu

Arg
210

Gln

Val

Trp

35

Val

Ser

Gln

Phe

115

Val

Trp

Thr

Thr

Val

195

Gly

Leu

Thr

20

Ser

Gly

Ala

Ile

Val

Lys

Glu

Leu

180

Giu

Thr

Ile

Gln

Ser

Thr

Thr

85

Thr

Phe

Cys

Val

Gln

165

Ser

His

Cys

Gln

Thr

Gln

Leu

Asp

70

Tyr T

Lys

Pro

Leu

Asp
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