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WO 2005/023872 PCT/EP2004/010047 Antibodies against interleukin-1
receptor and uses thereof The present invention relates to antibodies

wRdRingidpterleuldn-1 receptor(IL-1R), methods for their prodyeioR, o4 /010047

pharmaceutical compositions containing said antibodies, and uses

thereof. The signal transduction pathways activated by the

proinflammatory cytolcine 5 interleukin-I (IL-lalpha and IL-lIbeta) have

been the focus of much attention because of the important role that IL-1
plays in inflapmglon diseases.ans s invaled,ig b dnflammation and

the joint destruction associated with rheumatoid arthritis. A number of
proteins have been described that participate in the post-receptor 10
dthivatiereof thectranscription factoihnitisardactor kappaBitNFkappaB),.- 1R,
ax%@ﬂ_ﬁiE%%ﬁﬁWH@i‘i‘*i%%f‘d&dﬁﬁ 183 SHERRR P38 RIRGRRACINABthing said
protein Jcinase (MA Q Ipterleukin-1 receptor(lL-1R, Swiss Prot. P14778,
éB VEERUC eSfpthis signaling system which is a critical
determinant of the innate immune and inflammatory response. The
trepimentappEasencinhelmaiold arhiieas 18 LNderaane AMAO  cytokine
e-"‘%'“fé%?i?éuylcﬁ@?%ﬁ B4 At %ﬁ%ﬁa{ﬁ aiL.as 3 conseguence of growing;;.,
aﬁp?é(:la lon of the s%verlaty of this &éndition and in par duie %o very
corrsidierabléhsrogreeganturdderdianding theTimporalitrsiaertyibrates pmd is
thevdiedunapathdgenasisalthistiisease dddheatiajeriotis g hagethomtaeid
r%%' n%g_ for targeting TNFa and IL-1. Recently published studies confirm
that the use of a 20 several biological agents targeting TNFa give rise to
sustained improvements in symptoms and signs of rheumatoid disease
andz fiwitieerofopep thiat TitFallockkderiprdtdcts joirtisifromistrbetprat-receptor

damage, Analia {s,a0-iierdguidn.l regefier fgazﬁggs%%égﬁ LApalWRIER), and
blocks actions, mediated Qy IL-1. ]LﬁJéPatent No..6,511,665 cI%lms a,

AR OB G S AN PPk 15 S R IL TGS
afid ARICk Sigintinkyiof !l reterat (L rEQ e fross PhetobjdEt 8f the Ialenticnmisteer
preYide aovalantihedies against Ik-hR-yhichare, Maluabie meansifohane and
thegapy of nfiammatory digeasesike theumatold qrinnils, 2 Shrupancoh,
thefhvEntio P PP
undergone 2 major evolutionary change in recent years in part as a consequence of
growing appreciation of the severity of this condition and in part due to very
considerable progress in understanding the important role of cytokines in the
immunopathogenesis of this disease. The major focus is based on the rationale for
targeting TNFa and IL-1. Recently published studies confirm that the vse of a
several biological agents targeting TNEq give rise to sustained improvements in
symptoms and signs of rheumatoid disease and, furthermore, that TNFo blockade
protects joints from structural damage. Anakinra is an interleukin-1 receptor

antagonist (IL-1ra), which blocks actions mediated by IL-1.

US Patent No. 6,511,665 claims a monoclonal antibody which specifically binds to a
human IL-1 receptor and blocks binding of IL-1 to IL-1 receptor.

The object of the invention is to provide novel antibodies against IL-1R which are

valuable means for a therapy of inflammatory diseases lilke rheumatoid arthritis,
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It was surprisingly found that there exist antibodies against IL-1R which
show an 1C-50 value of 35 pM or lower for the inhibition of IL-1 mediated
secretion of IL-8 (in human embryonic lung fibroblasts such as MRC-5
cells). 5 Antibodies according to the disclosure have an epitope specificity
for IL-1R on dative and denatured TT In and inhibit the binding of IL-1 to
IL-1R and the subsequent signal transduction (activation of nuclear factor
kappa B (NF-kappaB). The antibddies bind to the soluble domain of IL-IR
in its glycosylated form and show an affinity of 300 pM, preferably 200 pM

Suormlﬂesrs 5)%9} {q]ee at%irtl)odies show a 10 significantly reduced affinity for
fhe'bin Ing fo lgiegrfycosylated IL-1R. Antibodies according to the
disclosure inhibit the binding of IL-1 to IL-1R in vitro and in vivo and

It whe refprésingbivforining thbe terincayttodipieeanssistng ehithlshtwhn

ICISSIRARY &N Und RaeR Hnigrgykin:difieaRRtar ACRERSRLY SREIGH, of 11-8

. Q9NPH3). In a first aspect, there is provi an.antibody binding to
(n Roman GEorORis i%%‘i%%’tﬁ%séstﬁue&éfln%%%gs e 11 o IL-1R,
characterized in that said antibody is preferably obtainable from
Arhiyorizbe racc cretin in e MK belbsdiRi 208 b S o ACH AR 0fds ALaRmeric,
natMT J@%ﬁﬁ%ﬁqﬂﬁ@t%l&gg{gﬁ{?ﬂ@gﬁ%@ varant of ﬁf!ﬁs%ﬁgrﬁté
said antibody, showing an IC-50.valuge o or Jower for the Inhibition
sl A A b O L e AP B R0
Thymabodicesda@d o thy Bplubla denwin dsPedR thete & ynevidid thenugadbf
sh@n aniiiety asefinadmblyvesfonthemanidaqirg. afhe pharsaaseutical
sigﬁ%@&ﬁ&ti%@uéé‘daamﬁﬂﬂ%?%’b%ﬁfﬁg.?opdg%fce%gﬁa%%@ﬁ@”t'Ca'

composition containing an antibody as d above in a
pharmaceutically effective amount. 25 In a fourth aspect, there is provided
AnHytrtidoerecrdingite ivdipcidsute IRIBRDS kDS ACT 26061 )~ PR-irvarfifth
an@speslo therensawovigatha ratiegd ionthermanviagiuketidsting of IL-1,
. Rharmacedtical ¢ampogition comprising a pharmaceutically sffective
e R R S e ey GRES
provided a nucleic acid encoding a polypeptide capable of 5 assembling
In todetherspith tHerespaptivelydthe ranbibxdpicldaig definedabelowl,R and
inhibiting the binding of human IL-1 to IL-1R, characterized in that said antibody
is preferably obtainable from hybridoma cell line MAK<h-IL-1RI>2D8 (DSM
ACC 2601) or is a chimeric, humanized or T cell epitope depleted antibody variant
or a fragment of said antibody, showing an IC-50 value of 35 pM or lower for the
inhibition of IL-1- mediated secretion of 1I-8 and IL-6 in human fibroblast cells

MRCS5 (ATCC.CCL 171).

In a second aspect, there is provided the use of an antibody as defined above for

the manufacture of a pharmaceutical composition.

In a third aspect, there is provided a pharmaceutical composition containing an

antibody as defined above in a pharmaceutically effective amount.

In a fourth aspect, there is provided Hybridoma cell lines MAK<h-IL-1RI>2D§
(DSM ACC 2601).
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whereas said polypeptide is either a) an antibody heavy chain comprising
as CDRs CDR1 (aa 45-54), CDR2 (aa 69-84) and CDR3 (aa 117-123) of
SEQ ID NO: I, or b) an antibody light chain comprising as CDRs CDRI (aa
43-57), CDR2 (aa 10 73-79) and CDR3 (aa 112-120) of SEQ ID NO:2. In
a seventh aspect, there is provided an expression vector comprising a
nucleic acid according to the sixth aspect, capable of expressing said
nucleic acid in a prokaryotic or‘%‘i]karyotic host cell. 15 In an eighth
aspect, there is provided a prokaryotic or eukaryotic host cell comprising
the vector according to the seventh aspect. In a ninth aspect, there is
In piovided agpathadfor ieppsodeatian plethpolyReptide hindbagnie: Lot R
- - r ing
ph%%%%ggg%&% e%c%gfthg%%a%e%@%/g:%gpn%%%%@ié%gt en%g(()ﬁﬁgggsﬁ%g ht
antibody a3 deRsAGh8 e sixth aspect in a prokaryotic or eukaryotie host cell
and recovering said polypeptide from said cell. In a tenth aspect, there is
In REMided e tise ¥ prihatapeulicRlly fileeHvsiamayd fiegiiantibady &s
assIERNGE F0QVETOL L e1@9@8539#{%1”&h@redhﬁ%r&?”%E?Jn‘ih?ef%?eér%%ﬁ)“\%m
of a patierit in need of an an in amr‘ﬁatoryt erapyY In"‘an eleventh aspett,
whteas R POLBERFLSHEEHBE for the manufacturing of an antibody
according to the disclosure, characterized in that in the sequences of the
vagpbleegipsRf ratpeayir R&:RRAE MOrHRANNOIEC|dS isfare nyated,
deleted -2b6-9c3§ &?%%%éggé§§?§ﬁg%§ g{ggﬁ:ﬁgj dﬁB‘.i{‘OOPCid(S) shown in
Figs. 7_%3 an-expression vector is manufactured containing a nucleic
i) e SRR Sl GG RRTIEOy % RIMIETRBT0 S AAch A TR
human :0astadtCBHBNss a52 Sowe IRHEGE JDtD. 16, in a consecutive
reading frame, expression is performed in 5 a host cell and the
I recomt%'nantl%/ tpr%duced anti?o%y Iigeht and. hea\%/ chains are assembpled
" fogethier (R antBody BEEdfdingto the tis8lostre: AntBoaRs 4&stdhg
acith aprotiiRE doures prigtBramycdocaptdRon erussintinebAugRDCCidne a
pro&Cyangd areatheriefhsst okligG4 isotype. Especially preferred is

In an eighth aspect, there is provided a prokaryotic or eukaryotic host cell

comprising the vector according to the seventh aspect.

In a ninth aspect, there is provided a method for the production of a polypeptide
binding to IL-1R and inhibiting the binding of IL-1 to IL-IR, characterized by
expressing a nucleic acid encoding a heavy chain and a nucleic acid encoding a
light chain according to the sixth aspect in a prokaryotic or eukaryotic host cell and

recovering said polypeptide from said cell.

In a tenth aspect, there is provided the use of a therapeutically effective amount of
an antibody as defined above for the manufacture of a medicament for the

treatment of a patient in need of an antinflammatory therapy.

In an eleventh aspect, there is provided a method for the manufacturing of an
antibody according to the disclosure, characterized in that in the sequences of the

variable regions of antibody 2D8 one or more amino acids is/are mutated, deleted
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mutation of serine 228 to proline (Angal, S., et al., Mol. Immunol. 30
(1993) 105 10 108). Alternatively said antibodies are of IgGl isotype and
preferably modified in the hinge region at about as 220-240 between CHI
and CH2 and/or the second inter-domain region of about as 330 between
CH2 and CH3 (numbering according to Kabat, see e.g. Johnson, G., and
Wu, T.T., Nucleic Acids Res. 28 (2000) 214- 218) to avoid effector
function. Switching of IgG class2tan be easily performed by 15 exchange
of the constant heavy and light chains of the antibody by heavy and light
or SRAIRS {EOMARGUB0LY-RfINFdeRGH CIRRE: ke 19G Liorige47.3¢Chy
methods are well known in the state of the art. -3- Antibodies according to
CXRRSYRECIBERIFE ShoWBbiRsitscrbr alERtagnhasglekantidnfarafiagosy
mddiePYnidhRiantiRediesacepcding tadie siaclassr D emifhavie 1exy, and
inventive properties, causing a benefit for a patient suffering from such a
shojioeisd sl SRR HbIN THEiRR AR ar TS O BrTiRRiE
a haeceedingd da:the digtlosidre preicharastesizpdiphthadbeyeyapaiienes
gr@eéties. It is further preferred that the anfgibogg is of rat origin and
a55E8) ﬁiég%q %1’5%%8’81@/ 13 qﬁ%ﬁ&%‘%ﬁ@% &F glrﬁibody according to

Kabat. Preferably in the Kabat sequences amino acid 10 (serine) is

Andlslgted fremdhe Y- tﬁ@%m&%ké%ae(%g amninRe acid 28dalysinghafdhe

VIl chain is changed to glutamic acid (G26E). 10 Preferaly the antibody is
(ARClelBgitohC dameats Ubrigimerbde e serbas ifwesiads oselred it
mufefifie b pEefpr ed shatleiiReantaganist (ARENENY. BumlnGllinolOMest) 86s-

1991) 1445-1451) do not inhibitsqt}jndin ©Oof IL-IR (10nM) to_an immobilized

108n i isapER ey aPd A bretps afstirden Livimee At arkly mofgeetmn
the(HinlfR 1&chntagabisl) ae2bingiogretareatnodyndcigrdiagdtorties second

. disclosure ta IL-IR is not inhjbited by Il-IR an ist . The constant .
iSRS R T A e T b N SE P rding
to Heberding 4@ Kabatpk. (seanbclow)T Rreféndd constaaedididtx® shdwn

214 t%‘gy&iﬁ'%%%%%&9&%%@&&%%%%’%% e glsg.comp i?%ﬁsfﬁ”“%?? gnepding
ucleic acids. The encoded polypeptides are capable 0 ds8em ing
exq@mef thﬁhcmgamgpg@ﬂ\ﬂ@@tm chains of the antibody by heavy and light

chains from an antibody of the desired class, like IgG; or Ig(4. Such methods are

well known in the state of the art.
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antibody chain defined below: an antibody heavy chain comprising as
CDRs CDR] (aa 45-54), CDR2 (aa 69-84) and CDR3 (aa 117-123) of
SEQ ID NO: 1, an antibody light chain comprising as 25 CDRs CDRI (aa
43-57), CDR2 (aa 73-79) and CDR3 (aa 112-120) of SEQ ID NO:2. The
CDR numbering and definition is according to Kabat, E. (see e.g.
Johnson, G., and Wu, T.T., Nucleic Acids Res. 28 (2000) 214-218)
including the signal sequences Igreferably the nucleic acid encodes a
polypeptlde which is a heavy chain 30 conS|st|ng of a variable region

Ang?{)logi EQ!HP%I nd aqllljgeht Ehal eu%?%ls gri en sv%nﬁbé ?g1|n’u

e anti y IS preferably a monoc
inf Wﬁ?B‘S é‘ﬂﬂyacl&ftu%“‘la"@ﬁﬁﬁ‘é%C&Pﬁu%ﬁ&? ﬁr%ﬁﬂ clefﬁgtahf%ﬁamy a

ang Uh’Yﬁﬁﬁ@@d%ﬁ@%ﬁéﬁ/ aHdiBg pebidlRf! brjé‘!eﬁabwieamthgﬂlémtép@dém’et@d
disamtibeehectily antlbothe Binds:teth-Rikdumaritin Gompetitialidodh®rding

to Rthadins chasastanzed & by the aiableahains oh8ERJD NOS: 1-2.
1.e antibody is further characterized by an affinity of 300 pM or less,

preferably 200 ﬂgKD ) or_less and more preferably of about 70-200 pM.
ek ‘BFédPé%fﬁféeiE‘Q f8rertbhngide 8 Hid0L HBIpPe staw Ard His arderiling
sequgeieicTaBR] Felestediftbnithecapolesnteftidnediyetupbiprsistinglob CDR
sedu@BR 2GRS 00fheavyichiintand-GD Rk ©DRRGDR3 ablightichain
am@fARcty-1R antkody &Cﬁ@fdﬁmﬂlm%d&%%% Lhﬁg,lﬁglgéw%(ﬁgﬁhfr
;er{’ép\ﬂdq% *\YE[»'Q(%WS e” Hng) Whlghpﬁ)erp L{%?'g{%&ha E;ac Om%ed it WO
%@gor%% onal ant ies acc g to the disclasure. The preferre
B oma cell line according to the disclosure, hybridoma cell line 15
MAK<h-IL-IRI>2D8 was deposited, under the Budapest Treaty on the
It intératiopal frecdgtition of #herdepesit aivrictosvganisnt for,. the, purmse
(199f; )pmammme@wﬁ@wm Pewtsahg %@mmhtng e &wr&mgm?&s and
ant %I 6”!1%1:{;?’@!1 Leg]‘ll évllzgluGeeurmtan(}/"i Ontija 1% ()F PgHj hﬁﬁ eFEIOI‘I
nanl glyotaln le’troh 3 gisa
dnt 8%?96566}“ BAg s r‘tncﬂ‘ntlﬁ cy accmdmg to the discl osme to IL-1R is not

1nh:b|ted by lI-1R antagonist .

The constant region is preferably a human IgG! or human 1gG4 constant region
according to Kabat, E. (see below). Preferred constant regions are shown in Fig
14, 15 and 16.

The disclosure also comprises antibody encoding nucleic acids. The encoded
polypeptides are capable of assembling together with the respective other
antibody chain detined below:

an antibody heavy chain comprising as CDORs CDR1 (aa 45-54), CDR2 (aa 69-84)
and CDR3 (aa 117-123) of SEQ ID NO:1, an antibody light chain comprising as
CDRs CDR1 (aa 43-57), CDR2 (aa 73-79) and CDR3 (aa 112-120) of
SEQ ID NO:2. The CDR numbering and definition is according to Kabat, I. (see
e.g. Johnson, G., and Wu, T.T., Nucleic Acids Res. 28 (2000) 214-218) including
the signal sequences,

Preferably, the nucleic acid encodes a polypeptide which is a heavy chain
consisting of a variable region (VH) of SEQ ID NO:1 and a light chain consisting
of a variable region (VL) of SEQ 1D NO:2.
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disclosure. Preferred are also all antibodies which can be combined from
the variable and constant regions shown in Figures 7 to 10 and 14 to 16
and showing an IC-50 value of 35 pM or lower for the inhibition of IL-1
mediated secretion of 11-8 in human fibroblast cells MRCS (ATCC CCL
171). These sequences are 25 examples of sequences which were
obtained by modifying the sequence of antibody 2D8 in order to get
improved antibodies retaining the superior properties of antibody 2D8
which are IC50 and/or epitope characteristics. In such antibodies, light
chains and heavy chains from Figs. 7 and 8 (T cell epitope depleted) or
Thirgwiitmids 19 BiséeEd tharmamioddyd rencbembinewwithaddstant régioerifrom
anfibgd { 4hanchi30ckhigart slenii6a Bspecialy prafextedarespatibbdies BabS/7,
a TRRINILRRE 1R e REIShPE14/5, DE15/5, HUM2/2, HUM2/3, DEII/8,
DE12/8, DE12/9, DEI4/9, DE15/8 and DE15/9. -5- The disclosure further
. provides a method for the identification_.and/or manufacturing of an
Ths BBy A astide I R AR S SOBP LR ied Suedtatiyy 4P erized
by dhscisgabée shadmisahetitol) he'pdhpeptide sequence of antibody 2D8 is
modified by mutation, deletion or addition of amino acids in order to render
Thin: BIRAYDN RS IRMUBRELNIS %1%ﬁaﬂ%ﬂi{ﬁ%@%@v@%ih}éga?%w%s y
2008RPIRL: U 1280041, 30 aming eids. are mpdifigd iy the variable heaty
~chain 'a%l |gﬁ% chain to réduce n’ﬁmunogenlcny. IS modification is
performed by comparison of the polypeptide sequence of 2D8 and the
Theaehjsdooes dfdnelmmarcamtibediedsprovideghdptidéabalt floencitdjrandiotdbe
aciflentifieatipmand lisvinationokd gelherilanasis dhe bR variahle cimatns.
of REAMRIRS forRHebMPAHiSRIORS S SHANRL '@hﬁlgsoﬁéilloltuﬁ?%tibodg
%C%rijé!itl)]o’%e& can tieS F@ngrated by one or more changes in the enf_rame
ACAMING acids “of ﬂese‘flgures. Preferably, about 20-50 amino acids are
modified in the enframed regions of the variable chains. The disclosure
Theheliefbrauprolidbsra metiles foytthidomanofctiminng ohiah aptildocly sich
anl@E6Minghindbp slisslopuae chatmalasizethindhabinthe sequences of the
variable regions of antibody 2D8 one or more amino acids is/are mutated,
deleted or added to the respective enframed amino acid(s) shown in Figs.
Th%l&‘@;@&%%% d0R SUdit? Reshshrdedired ontaininy A o e ddiae
M/éﬁggdlhgl R&id gt difrsd gﬁmﬁijgs}, under the Budapest Treaty on the

international recognition of the deposit of microorganism for the purpose of
patent procedure, with Deutsche Sammlung von Mikroorganismen und

~ Zellkulturen GmbH (DSMZ), Germany, on July 10, 2003 under Accession No.

DSM ACC 2601.

An antibody obtainable from said cell line is a preferred embodiment of the
disclosure. Preferred are also all antibodies which can be combined from the
variable and constant regions shown in Figures 7 to 10 and 14 to 16 and showing
an 1C-50 value of 35 pM or lower for the inhibition of [L-1 mediated secretion of
11-8 in human fibroblast cells MRC5 (ATCC CCL [71). These sequences are
examples of sequences which were obtained by modifying the sequence of
antibody 2D8 in order to get improved antibodies retaining the superior properties
of antibody 2D8 which are 1C50 and/or epitope characteristics. In such antibodies,
light chains and heavy chains from Figs. 7 and 8 (T cell epitope depleted) or from
Figs. 9 and 10 (humanized) are combined with constant region from Fig. 14 and
Fig. 15 or 16. Especially preferred are antibodies DEIS5/7, DEI4/7, DEIR/4,
DEI5/4, DEI4/5, DEIS/S, HUM2/2, HUM2/3, DEL1/8, DEI2/8, DEI2/9, DEI4/9,
DEI5/8 and DEL5/9,
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variable regions and additional human constant regions, preferably as
shown in 20 Figs. 14 to 16, in a consecutive reading frame, expression is
performed in a host cell and the recombinantly produced antibody light
and heavy chains are assembled together to an antibody according to the
disclosure. The disclosure further provides nucleic acids encoding such
antibodies, expression vectors containing said nucleic acids, and host
cells containing such 25 vectors “for the recombinant production of such
antibodies. The disclosure further provides methods for the recombinant
Thpragugtionof sugherapiibadiss. alha«diselosure fwthelopigidrs meathods

maflﬁr f 5@@%@ g th nﬂﬂﬁglgi ?r Y E}[‘d{ﬁrv@ﬁqgﬁl{ %\F&!ﬁﬁ%ﬁ‘ém&%' Acording

qterl aler]10 ia nos d as hdaevgsr‘le

to i"J}Wf‘hd]ts C(’ her mgeln inn e(Y BfaN g suc%ue"tﬁ a:)%o%ﬁ%gﬁvg
‘“Ogn‘ﬁ‘{%ﬁﬁ’tyo'f‘ﬁﬁ“é?ﬁaﬁﬁﬁ &Ih‘énﬁfl&%‘d‘?‘d@fa‘?ﬁgﬂﬂ_aﬁ@é& i tohder the
antghediogre MPnencastiisodieis abiniiiisueebtd hraferably keeephavmeaceutical
50 eothpasitibrureGnddid discloswerfaribh e conprisemtheghsetalam asdikedy

imAeReingite thﬁugilsm@@m&tf%rhﬁurp&m%%th figjs H&%Ba%@n&f%éhe
e f%cggr&%&&?@ﬁﬂ%ﬁ%@%@' SORROSHIANALDITRGLL RS dhegipure:
X osure comprises a me ”& ]UO he man ac ure O¥ a

pol ep

Kay Pﬁae&}trem % Qisrisod {iBﬁ‘aBé’éifhﬁ%‘g“f&}%‘é“d?échfﬁu‘répW%i@c}f&‘sure
vafghifehatin fricetlep Rarmgesutibireomp ositidre eoritaliiisg Tah0-dnisidobly
antdechiesicg) toethendiscld burenwith apbatmagstichllyceffeativeiamouniis

of QREiRN@y tegethefowith a huffer andlonfurtheneysinirnts sselyl for the
enﬁ%mul?ég?&@%ﬁmbb\%%& Qi};@rmaceutlcal purposes. 10 The disclosure

further provides pharmaceutlcal compositions comprising such antibodies
in a pharmaceutically acceptable carrier. In one embodiment, the

The Higleaeesuhess eotriposidenanisiivd el heeridanudis anticieobmantilfadiure
accorditz ThibdiBstbsure, furthart compiiis@saivabtosegpabaising haualaigdacid

regRERASHINGROIEDRSRIOSH RocaRRALe Rf BXBraSSING8RIdRNEAI6 ALiddn a
to m&@y%&%a&é&%%&% fb%ﬁ@?'é@&ﬁ qiSgigRure fYrther Somerises a

rokar otic. or eukaryotic.nost cell comprisin
veclor 18 n anul %ctu;eg oy?ammg a nucleic ac encgdmg said modified antibody

variable regions and additional human constant regions, preferably as shown in
Figs. 14 to 16, in a consecutive reading frame, expression is performed in a host
cell and the recombinantly produced antibody light and heavy chains are
assembled together to an antibody according to the disclosure.

The disclosure further provides nucleic acids encoding such antibodies,
expression vectors containing said nucleic acids, and host cells containing such
vectors for the recombinant production of such antibodies.

The disclosure further provides methods for the recombinant production of such
antibodies.

The disclosure further provides methods for treating rheumatoid arthritis and/or
osteoarthritis comprising administering to a patient diagnosed as having
rheumatoid arthritis(and therefore being in need of an such a therapy) an effective
amount of an antagonistic antibody against IL-1R according to the disclosure. The
antibody is administered preferably in a pharmaceutical composition.
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a vector according to the disclosure. The disclosure further comprises a
method for the production of a recombinant human antibody according to
the disclosure, characterized by expressing a nucleic 20 acid according to
the disclosure in a prokaryotic or eukaryotic host cell and recovering said
antibody from said cell. The disclosure further comprises the antibody
obtainable by such a recombinant method. Detailed De&uption of the
Invention 25 The term "antibody"“éhcompasses the various forms of
antibodies including but not being limited to whole antibodies, antibody
Tagmesischwmasizedraptibadias, @oinerin anibadiesad GRIRPIOPSe
ddeRistedantibogicn.and-rhergenslicallyengingered AniRadies,ps,
nlong as the cQaract%[lstlc %ro @{Jtles anPI’dln io t{i}je wme_r)tigniare ]
P , retalneoll. o %‘88%‘7 k) )%Plﬁ)o 470 FUTaRtid6 ﬂff’r%rggjﬁgnts"
diEIBRs S W BHT6N bf A ferigth Hitisky BHE aly &t IehsE e ditdhen
comipiiitigpettiodioe thdvatisBisreagion thereof Examples of antibody
fragments include diabodies, single-chain antibody molecules,

THMIRIQ¥INGABd (:WMW%@?CE{]:'&@HH 9&@1’@&@5%‘?&3&9@1 aniibody, g an

an{ffgEnts, ), aqdiin, aniibody o fagments compriae sidle han

"1o yge(ptl es Iraving the characteristicd’of &S  Chain, &Y BRIRY Able

OPFB"%; Seriseisgetily Witk L arng osher vexeimim ivikeify IR,

forramaesdineg ihbikefolasgarbieqodaiherpvithsa VH chain to a functional
antigen binding pocket and thereby providing the property of inhibiting the

H;l@ incing Lf&rﬁ%t“‘;’}lﬁv I%Qgﬂk]?a&%% (P Q%?J%’&@{u&'{@' QSH% ¢ @{né such

angfigfecional aptibady somposition 2, Used_herein efer {o a prepatation
0 aneffbody rﬁolecules of & ing e%mln.o acl _coméggltl%ﬂ. éetlé?’rﬁ

phaphferaticd SHBBYY idteradalnsbiisd Bran anitoalreeHprisisgakariable
region, i.e., binding region, from rat and at least a portion of a constant

Theegiandadvaefeorom giffesant saurce NRisRRCIeSubISHallYi PIRRSF&H LY, 15

u'teretﬁgabtam@,mg%ﬁéeghra%%&@;@&ﬁ{ IG,Anupodies %?“ar?gﬁéﬂ%g?{%‘ 0

. !v%gatlloﬁ region and_a hl_Jman_co stant region are especially preferred.

“UBICh Falfiufan chimeric antibodies are the product of expressed.
immunoglobulin genes

The disclosure further comprises a prokaryotic or eukaryotic host cell comprising

a vector according to the disclosure.,

The disclosure {urther comprises a method for the production of a recombinant
human antibody according to the disclosure, characterized by expressing a nucleic
acid according to the disclosure in a prokaryotic or eukaryotic host cell and
recovering said antibody from said cell. The disclosure further comprises the
antibody obtainable by such a recombinant method.

Detailed Description of the Invention

The term "antibody" encompasses the various forms of antibodies including but
not being limited to whole antibodies, antibody fragments, humanized antibodies,
chimeric antibodies, T cell epitope depleted antibodies, and further genetically
engineered antibodies as long as the characteristic properties according to the
invention are retained.
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comprising DNA segments encoding rat immunoglobulin variable regions
and DNA segments encoding human immunoglobulin constant regions.

WOHERSATHs of 20 "chimeric antibodies" encompassed. by th&pFddefit4/010047

invention are those in which the clas_s,/.o_r subclass has been modified. or
changed from that of the original antibody. Such. "chimeric" antibodies

are also referred to as "class-switched antibodies.” Methods for producing
Cmm%@@@@gﬁﬁéﬁﬁsﬁmﬁim%@iﬁmaf REROIMRIpa dn DNy gehgele at Jeast
transfection technigues now. w QW in r : r
S A P S 08 T g A oy
NorgrseatoindedrdiahodiaspsingierbagrantRadmader dstisauy roterde and
anfibediesfia whithdhe famewdrkroraticbmplefngntarnity. detedairimg antibody

regions, (C 1 i PHSEAD istic a Vi
e n%g%lé‘foﬁau" 2%%%%%%?&%%2 (giﬁci O 5RIPHSE A LE DR AL AMistics of 2 VH

as compared tg that, of the 30 .
peltaiRt PAFREHOIBISLAN S P pYaTiFe %%Mfmabrﬁ,‘%?wa %&‘bﬁfigfg?a%&ham
intodivez frafieWdrireglyrbeia hbman antivddy toggtbgraratthe VI chain to a

"RYRABIZE In ARLP BENA S §R 1€ Chn RIBERPABRo i diRE Fhe 33 2nhibitin
(]§§8) 23-§§§éan9 1e %gyrcger, Il\l/IS gl?i.? Natureg 31415%? 85) 268-270. 5
P; m B Féﬂrea DR correspond to those representing sequences

recognizing the antigens noted above for chimeric and WO 2005/023872
PEE/ ER2004{040047.1-8hifwastionaaniibadies nxampyestgsdtioahizedsed
tibodies.accordin the .inventjor S nin Figs. 0 i
?gr?%elfl cl.eelﬁeép%?opae ﬁfeég e]‘:tfie%l '%nﬁﬁéggﬁi%eg%%%%egd?gs %Nhic l%vgr;gn%_ o
nsgamed tiRnre s d6PredlicR R EGEHicity 6y ré‘i’n&vfﬁ@‘fﬁﬁlﬁgﬁ{ TeREfrody
epitopeisifigeptidelfeseguendes Withingregeinsfith thieacdpaditysta birtito of

MHG-Hass Umalepiies) By this method Hak%r@cc%%&w%@ﬁwgf@ﬁ@w by
side chains of the petide and Spﬁ%ﬁlflc blndlqg)gﬁckets with the M

AR Ard HORTHER. TR ERN A TR AR Taglofd a4 0l
mregatedatolelintinateni menstaog enitity. Sactsmeibdsaferrddssubeddnhuman
gengiakin, £ 8bIME 98/62875. ﬁxﬂmIe@ﬁe_élﬁfﬁuea.p_itﬁﬁﬁ@w@taﬂ;ﬁo genes
U S I IS
[N mmﬁt&ﬁm‘@@i@g human immunoglobulin constant regions. Other forms of
"chimeric antibodies” encompassed by the present invention are those in which the
class or subclass has been modified or changed from that of the original antibody.
Such "chimeric" antibodies are also referred to as "class-switched antibodies."
Methods for producing chimeric antibodies involve conventional recombinant
DNA and gene transfection techniques now well known in the art. See, e.g.,
Morrison, S.I., 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 rat CDR is grafied into the
frameworlk region of a human antibody to prepare the "humanized antibody.” See,
e.g., Riechmann, L., et al,, Nature 332 (1988) 323-327; and Neuberger, M.S., et al,,
Nature 314 (1985) 268-270. Particularly preferred CDRs correspond fo those

representing sequences recognizing the antigens noted above for chimeric and
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about 300 pM or less, preferably about 200 pM or less (KD), and more
preferably of about 70-200 pM 15 The term "nucleic acid molecule", as

WOUMBE18%@ln, is intended to include DNA molecules and RNARGRTIEEUIE 10047

A nucleic acid molecule may be single-stranded or double-stranded, but
preferably is double-stranded DNA. THe "variable region” (variable region
of a light chain (VL), variable region of a heavy chain (VH)) as used

hete) %ﬁé},ﬁ’tﬁﬁmﬁﬁeef the, paifof light. and ieayy.chaing L AUBIChS to the
|nvo irectly in binding twntlbody to the antigen. The domains of

VaARBie gt Sy Hé’é\?)’/b@ flve the same general structure and each

domain comprises four framework (FR) regions whose sequences are

wigdehs, 60 FIS@Y@EHD?Q nnested QMtEBB%%” hyperyanableegignst: (kre modified

complementarl rm|n|n 0 Rs). The framework regio
LTS A ARG B S8 SR GRS theptide

cennestingvitis(Psiicies stitictheec PhatT DRYETA BadH R éiﬁtsalé Iﬁélécmm) By

thﬁl{ iveed Hl%fh%@&@sl wwaﬁmmcﬁ@m\@mﬂegm aBtldormd specific

'pgetler it lne (DR (19 the chner shaln e Aniea Bindnorisa Three

eavy and regl Rs play a particularly important
rumﬁzméernmwgl@ﬁéém@wﬁé iFstesH R b AR BT i H gfods are
idventiod andederthénetaps M@Wl@l@/&azﬁ]’ﬂhékﬁhlﬂeﬁ od:thie dol entiope Khgleted

ﬁﬁen é{é’gﬁ YRI0le, 1RAION:, PL, QLIS BRINAIRGRAMAN AT 41 @NNPRYY Figs. 7

erein‘refer to the amino acid residues of an antibody which”

.a"—i’%drésponsmle WO 2005/023872 PCT/EP2004/010047 -9 for

antigen-binding. The hypervariable region comprises amino acid residues

fromstaencem pl%@%@ﬂ%fé@é%@ﬁﬁﬂgdﬁg om0y (C RS Wi mewerksy o

or."FR" re re tho e vgria le re er than the

h%}?féﬁ/%q %ﬁ PEgidh Hiédia g as nggéﬁn c&{ 8 i}?@? rge toéel Tﬁ{%ﬁ%ﬁ of
redanay hats pivan antibody 5 comprise from N to C-terminus the

domains FR]., CDR1, FR2, CDR2, FR3, CDR3, and FR4. Especially,
SRE e ea P e N O H SRR HIRAIASto' g RBEBNA
bind ing. G CDR'and FR regions aré determined accaording to the standar

RO Pl Sl bl PO PGS f}ﬁ%‘?%é? or
S5t ede-sReblicdHea th SenbbeisNatibladtinstird ¥t Health, Bethesda,

MD (1991)) and/or

The "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 light and heavy chains have the same general structure and each domain
comprises four framework (FR) regions whose sequences are widely conserved,
connected by three "hypervariable regions" (or complementarity determining
regions, CDRs). The framework regions adopt a B-sheet conformation and the
CDRs may form loops connecting the B-sheet structure. The CDRs in each chain
are held in their three-dimensional structure by the framework regions and form
together with the CDRs from the other chain the antigen binding site. The antibody
heavy and light chain CDR3 regions play a particularly important role in the
binding specificity/affinity of the antibodies according to the invention and
therefore provide a further object of the invention.

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

used herein refer to the amino acid residues of an antibody which are responsible
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10 those residues from a "hypervariable loop". The term "binding to IL-1R"
as used herein means the binding affinity of the antibody to IL-1R in anin

WRRIEZPER assay, preferably in a binding assay using biotin/Rt&eF PiHigH 047

IL-1R and streptavidin coated microtitey plates. Binding- affinity to IL-1R
can also be investigated by a Biacore assay (Biacore AB, Uppsala, 15
Sweden). The affinity of the binding is defined by the terms 1,,, (rate

Conskay @i’f bﬁhﬁtﬁgsﬁﬁhaﬂﬁhﬁfaﬁhﬁjﬁﬂtébﬂﬁv doomp ke anthoddantgedncs from

c%[‘lnple offergglEm oc dat[on clzglrlylstan and ICD,&SLJ] koff), The, tLbo éeSFR"
accor ngP e invention: Show & Pﬁoé)p Mor less, pre era

pmg@@mésereaﬁ@tﬁdfelebéﬂreqiamworezmwt #id iR tﬁrﬁaiﬁrgat&e region
IL-4R@nrGbihe greterably. toHk-dRrat the Bmen20pasitiohaas ddes: |hatibody

T%ﬁgtm H’oﬂﬁ%&% pres éﬂ%ﬁ%ﬁhte&seat@tssmht callg Which afieeXResSNeR3,

eceptor s are, for example, human fibroblast cells like

MIRE 5 Rb1IEPrRialinfibdited ARe SRR the iHRreFRFSHBIR  BIHE R o Ot
the sateepiteiesof TR BRABRntiHody 2D 8evrrara ivhiloited!ingdin dington dard

g%ﬁﬂﬁt&ﬁm biRglrangge 2R ChPidRG: %mtﬁgd%talteuten GRRrBY, sth ed,,
etecte n_competitive USi
BRDIK 5P it aafeaj T LT TN

c@h@petesd/mhfmmbd&mrﬂb@ﬂ@ﬂ? "epitope” means a protein
determinant capable of specific binding to an antibody. Epitopes usually

S|st of c dcall;g af]:é IePFsl,urface roupi ngs %’£ n%otﬂr%oxl)?cghgré %ﬁ?mr?s of the

am no aCIdS OI’ Su ar Sl ains an usua Y have speciiic t
drnshebintl BerdBuiraterardtieddiesd, aswen s spREi thigie assay using

chasaatgsisticinGanfomatiand andpnentientormationakepitopphase Binding

distngrished t;ﬂhst e, Btﬂfmtga@a gé& etzttutpgt ﬁtt@teétest L psala,
the presence o dcenaturlng WO, 2005/02 éﬁPCT/EP 4/0%0047 -10-
solventa) THe el Yt e breti et oMY Bt corif R fgant for

- indentisrodiindrspetifiballyigitectygriized bihanaamtiivoyeatgondingoltie, Ko

in &ﬁ&&@&%%tmvsna%ctﬁpa&%dr& iRiHvaRDtbeshageardingiention

man IL- s I ted solub extracel
ﬁnfﬁ aBé’ut g? Iggitoﬁ e?o’lé’ ’ eer fj\? 254 ib?)n old strong Pélraﬁlén 70-
t@@@@%@?ﬁl mh&;ﬂ_@@(gﬂgﬁﬁgé%@ﬁ@ﬂ bind preferably to IL- lR at the same

position as does JL-1.

The term "TL-1R expressing cells" refers to such cells which are expressing IL-1

receptor. Such cells are, for example, human fibroblast cells like MRC5 cells.

The antibodies according to the invention show a binding to the same epitope of
[L-1R as antibody 2D8 or are inhibited in binding to IL-1R due to steric hindrance
of binding. Binding inhibition can be detected by an competitive assay using
immobilized IL-1R and antibody 2D8. A signal reduction of 50% or more shows
that the antibody competes with antibody 2D8.

The term "epitope" means a protein determinant capable of specific binding to an
antibody. Fpitopes usually consist of chemically active surface groupings of
molecules such as amino acids or sugar side chains and usually have specific three
dimensional structural characteristics, as well as specific charge characteristics,
Conformational and nonconformational epitopes are distinguished in that the

binding to the former but not the latter is lost in the presence of denaturing
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with N-glycosidase F, measurement by Western blot). Therefore, an
antibody according to the invention shows a significantly reduced affinity

wofanthiezbiiding to deglycosylated.IL-1R. The antibodies accardingrmhe 10047

invention include, in addition, such antibodies 10 having "conservative
sequence modifications”, nucleotide aHt-amino acid sequence
modifications which do not affect or alter the above mentioned

Cs'%% \Herislics, 0 ﬁn oAk B ﬁ"ﬁ%t o 1¥s‘95‘“c%9dm§ lﬁla OR8ntion
can elntro u eg y Standa tec nlﬂues nown |nt e art

%ﬁ@ﬁ@é%fﬁ@%g%éw t%%@t@@éﬁ&%ﬂ@@ﬁw\i&mb@m
amihe agid slabstiitdibis-Mtlude endbadryl oawhithehe ahrineaeaidoredithiad to

'%&ﬁpa!ﬁcﬁd 1?%"%'%12 g, as%ﬂlﬁ?é@&%@él‘rﬂﬁg Bofimilgry E'«S’& %H%Aet 30-fold,
es of ami idues haying similar side chains have bee

n%ﬁsa Pl fHe At We&ﬁ %ﬂ%@%%%é@?ﬁﬁ%ﬂﬁ@i&% i Bisiegpieatment

ohiainN{ggodidise Farginaser dustidiy), Weithorsit ohaihsrééoge, aspartitody

aﬁ%&l&@@&&ﬁ%%}@@ﬁm% ﬁ%@ﬂfh@&&%é@ﬁﬁﬁlﬁ%‘? the binding to

ﬁ%gﬁa ine, serine, 20 threonine, tyrosine, cysteine,
Xrl’?) ar side chains (eg alanine, valine, leucine,

|soleu0|ne proline, phenylalanine, methionine), beta-branched side
@ﬁén@eﬂa@dzﬁa@ana@&é%@mﬂﬁ)ﬁem@éoma&@dsﬂ'dﬁlca@iﬁmisodies
t¥lr2‘197§1|]neh r%l? \lr%ryen 5 ”XP tOBH%"C’aP I(:Tc’tglsd r}l(?)cllo ﬂl rgdlgg acid seé]élence
nonessential amino acid residue in-a human anti-1- y can

preévaeiiaepMbisd Wihah affrst IR HINE S SRS TRSh th sapgtics of
side shabvEmiltofAdiigotacitlessubstittitiansviadifbe perfotmeddyntroduced by

MRLeASE, 91&%@‘&&%@{ mogling.as; desel 'Hﬁﬂa@(msw and PCR-
Riechmann, L., et al., Nature 332 (1988) 323-327 and Queef,

PROEIANGSH TARRECRET-U'SA B G0 TR 1900 52T ARG ores in
aebotditig tentiec meshtios prefsratiashbwigeram dnlfdivesofc30wbbutiag 2

lepsha qgi@d@aﬂvwﬁmmmﬂﬁlerahm&aauegq{%ﬁpgxlﬁn% gay%hme have

ntlb in e on ar eferab duc
RGN ThEng” A CATBLE A8 Sy Ao I thE Sate Bfbans
aﬁq andyeomprrseoprotdifiticinrbsaiahd rﬁﬁm Fébﬁy’éﬁlé%d wikegcticdgetigtamic

widhd subaeruead iselRiiondf theiQ2L0BHIZ3E 72 Pidint 200401804k ine,
acceef%)mi%%d\‘y%’é}ép Plde.ARd HspelbRHINGANoRIQ ARPAMACC I anine,
Vahne lencine, 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-IL-1R 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 antibodies according to the invention preferably show serum half-lives of

about at least 5 days in vivo (Cynomolgus or human), preferably 8 — 15 days.

The antibodies according to the invention are preferably produced by recombinant
means: Such methods are widely known m the state of the art and comprise protein

expression in prokaryotic and eukaryotic cells with subsequent isolation of the
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purity. For the protein expression, nucleic acids encoding light and heavy
chains or fragments thereof are inserted into expression vectors by

WatHiidardatiethods. Expression is performed. in appropriate prokaiiaiid/oroo47

eukaryotic host cells like 5 CHO cells, NSO cells, SP210 cells, HEK293
cells, COS cells, yeast, or E.coli cells; thd the antibody is recovered from
the cells (supernatant or cells after lysis). Recombinant production of

ant'Pg%&ﬁﬁ' #tﬁéﬁ%ﬁ@%&m@@a Afthe AL an g?ﬁﬁ%?&@tigﬁy acceptable

exam view artlcles o) rldes S.C. Purif. .1

ro EX
(098 2652 PSS SuP ) DBrSIeAT EXEP PORFG FRSOL) PATBaBe ™ o
1&@ﬁmanﬂﬁr]aof\/lmie Bmtﬁqhmﬂlt%e@@% Jor6 Feldrs\arnemdng . r@iﬁh‘@dg

#?81&9%8 gf?@ﬂ%%@ ﬁﬁ% 125 19@15%’@1(:& holRselisiinike
a. cell ly S ure orm

Pt 1%%%59 @'05%1 Xellge o%%ﬁ]% éE% er eI aasrtc%rnﬁgpcoorglecet%& and
otluthetibodipininenecd Goother el matratia aeidsles berpreins, by
standard techniques, including alkaline/SDS treatment, CsC1 banding,

gggpﬂ hromato(géaahc}/ﬂ% arg lﬁ—)e el eIeCéﬁg&or@ss qgg grgfv&l_jl art and

known n USU urrent rotoco Sin

M@@@mﬁﬁsﬁw@m@%@n@wmﬁﬁﬁgémm fenEEORBEESE urit
(198 7).sBspressianin BER, c6llsds desdtibedrbyixpg. Raifhe, (136) e2al:282;

CM@%“HO&@%V %12%1@9&%@0%%%@o@n@s@qr@psmﬂwer,ek@ BitgOles. 48

Bioe 3 261-270. Transient expression is described by, e.g.,
, Nu.d. Acids. Res. 30 (2002) E9. Cloning of variable
domalns |s descrlbed by Orlandi, R., et al., Proc. Natl. Acad. Sci. USA 86

u@ﬁ@aﬁﬁﬁ%é@ﬁ%&@ﬁ%y@ eﬂ@tlﬁl WE&Q,C{:H@“ 1{9\%3@@15%}53%83: 89 (@992 ally
?]%8&5-}’4 r‘ﬁ o rhaug 'forin, Eli;riﬁ]cat%g“ilsgglslie ﬁE‘ﬁ 20(%»);2% eliminate

ran5|en Xpression
d@sbﬁbedlbgprmgent@mthﬁdcmm@;ﬁéﬁ % mleyta@éﬁhé%@y%@ﬂfis

(18996183, apgl @Vanagfuamh@a;,, iRJudimgusthiMesTogls:AQ4(d096):sCl
1%1 o2 Thel Controhrsae HEH %%%’h Ssgurl@bé?eiﬁrc?%@:%mﬁ?d fgﬁmm well

examplneglncu € a promaot gan% erator uence, ang a
|

bSO RADINEHIG SHeA Ty Eblargbtic 416 SR BWHFES A hrsPEiglosy

emhaegesuaiishpalyadamylagtinesigaals, We® 2005{028572

PCT/EP2004/010047
Fxpression 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
Schlaeger, B.-J., and Christensen, K., in Cytotechnology 30 (1999} 71-83 and by
Schlaeger, E.-]., in . Immunol. Methods 194 (1996) 191-199,

The control séquences 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.
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-12 Nucleic acid is "operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For example, DNA for a

Wteségeiice or secretory leader is operably linked to DNA R BEERA4/010047

peptide if it is expressed as a preprotein that participates in the secretion
of the polypeptide; a promoter or 5 éntiancer is operably linked to a coding
sequence if it affects the transcription of the sequence; or a ribosome

biadipg siterisonprahly inkeditaacoding SeAUenae.Ty 'tﬂ%&%ﬁﬁiﬁpfﬁﬂi%%smp
wﬂgfamltate tra slatlo Generally, "operably,lin means that th

884tiéncB8 Eéfnﬁcﬁ KSR G0 ﬁéu%ﬁs antﬁ?rlg%e Tadelofa Sequence o
secretony lleddeis qumtigdiscah thimisaderfpohecHoiefer ieateneied s 2
deaotRayeie:ne ACARIGHOWS. Linking is @p@@mpagqﬁgmellaagmta or
Corlllvenlent restrl%[ o EE[g?O Iz]: S'd?rt]vssléelsleq‘xoenl 2463 n:%es%gkhgﬁgtmn of the
Eﬁlggﬁﬁ%ﬁ g% }3 s or linkers ars tisadin accorésancew

@@qvemmmap?ib@ﬁ@@eﬁa@meﬁaéwﬁweaﬁmdm&da% saRABY @E}Hﬁf’&f‘e’é it is
f@?ﬂﬂ@ﬁe@%ﬂ@tﬁﬁdﬂ%ﬁt@&aﬁﬁ%@ﬂt@eﬂ&ﬂﬁﬁm Unpelgiiulimpedifipationthat the

durggn%uc fmrl am Ieht%'ogﬁgi) 9@%’“&%’@%&’ &f a secreto leadel,

roxy patl atogrRE;@y géleectrophoress sis, or affi
cqwﬁam@r q}»w dig R en ooy The FABABCIBN oarﬂrﬁoéae@.sto e

readilyuiselatadiang sequengéidheding tonuentinalpradedurestrittien sites. If
?ﬂ%ﬁ@g%ﬁ%lﬁ SRR %ﬁé ?rﬁﬁ&é%ﬂé%%&&éb‘ﬁﬁeq&fp%}g EMRELNER used in

isolated, the DNA may be’ inserted iRto expression vectors, which are
{RESPHHARSFRIGC AT RBEP RNE it as 20 HEK 293 cells, CHO cells, or
myeloma cells that do not otherwise produce immunoglobulin protein, to

opfain ihe.snhesisivdaecombinanbmoneelanad aptibesiesimdhehasium by
cells. Amino, acid se uence. varlantg {hum%%élédler anygc dy areprepar 81e
B PO Ing AP RAAH s TSt JENR i

C es Tnto the antibody
w@emuéé@ewmbgeoakhaﬂmmﬁg@%ém BT
qumyemdmtegk@ng@m aad tessripeddahgve: Fomexkmglenttiedies is
TodeaaneAm s aleldhe. ahovsmentionef ARG A BCIRIRNGS ool
suc chlsot ybe and epitdpe hinding, but may |mprove me Ob
tﬁelréeamﬁwaﬁeﬁi:ea@ét%ﬁ é@@f{a%méi Sreseintataitfe hGrHCHtigRaY be
Jastnydcisieing residteantinvehied ineniaéntaiminé:thal propdiost cells such as
Cﬁ@f@r%ﬁ%@]@j BRO cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of recombinant monoclonal

antibodies in the host cells.

Amino acid sequence variants of human IL-IR antibody are prepared by
introducing appropriate nucleotide changes into the antibody DNA, or by peptide
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- IL-1R antibody also may be substituted, generally with serine, to improve the
oxidative stability of the molecule and prevent aberrant crosslinking. Conversely,
cysteine bond(s) may be added to the antibody to improve its stability (particularly

where the antibody is an antibody fragment such as an Fv fragment).
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anti- IL-1R antibody also may be substituted, generally with serine, to
improve the oxidative stability of the molecule and prevent aberrant

wenosshiniing. Conversely, cysteine bond(s) may be added toRka/BRtl9deN047

to improve its stability (particularly where the antibody is an antibody
fragment such as an Fv fragment). W& 2005/023872
PCT/EP2004/010047 -13 Another type of amino acid variant of the

antipadly RIS b olont AlyaRURHRN MR AIINGIANIEMN BYcosylzion

ng is‘meant deleting one or more car drate moieties founc%ql i’ae te
aRtitseay o a e Rabaky %ﬁé%?fiﬁ%ﬁé @WEBE&T BR&ES Paf ]Fs FEPorY e
presetifdhedantiiedn Glydpnsyldtior Wi antibedie sisrty pivathyntiniegs fhat
ﬁ"r@‘ﬁ%%?é&%tﬁ the atashmentebherar Q@Bﬁﬁ@@@@%m@m@&ed N-
chain of'an asparagine reS|du he tri ijetserg c%) e side chain of an
alparagREsERd ﬁé{t@ﬁ}}% ;ts)%eganfne W IS"any amino
aea{baexg;eptrpmhmeThﬁeﬁh@p@d@@ﬂﬂi@ﬁcﬁe@fﬁ@ﬁ%@wr&éﬁ%}?maﬁg asparagine-
?%]taﬁi}eﬁ%m@f m%‘eé‘@lﬁoﬁzgf@t%ﬁ%@w&ﬁtlaﬁcaﬁpq:rﬂgiﬂe sifle haimcognition
ustepesenceo eit t ) asparag
ot b ° Jlieithe %ﬁ}a SRS SRAHENGERID & He asparagine

sapo en fi/c tion SI'[ Addition of glycosylation

sitiss teheire aTﬁil%dWs @@W@Pﬁe y%é’ ISk B BsRiRfy fReUARTR0 ™ 2
agigly B seatichybahitidaaing anemaitmotd difithe dhdvesgbstribetts to

- ripeptic f5gUCIsRy %M'gz%sgl ﬁ@&%@t'a@eﬂh%s}hwﬁh%am scquence

moleéilfes enco iIng amino aC|d uence v |ant anti-1L -

AifoyeblecRiBHGS, P BAHE) USRI P LAE THagaces (o
mithodsd itetaddabivk aitesnot limited to, |solat|on from a natural source (in
the case of naturally occurring amino acid sequence variants) or
preparation by olj u cleotide-mediated (or site-directed) mutagenesis,; |p
pEEIGA i 33%0%3% mu%agenc(é%as Sh earli élr Ipﬂr:e%gre .
vaniaibt oy arnqm‘xmmahbve?gime@f Fonihesisikager aﬂrtéélﬁétpl%}fée methods

d%ﬁ%ﬁ&@@' QF]'% erllli’o@@ﬁm@l& tAnQEli}@Lﬁdﬁpﬁ@ﬁC@\@dam‘am@ﬂlﬂﬁammhe case of
involves, chemically or enzymatically i stat
THEEE B ﬁlrlés%age améﬂtaméléiussl%%q%tgﬁg‘; Xg%ﬁlrggt r(l;ag)r E APURR0Y by

proléfisctivieot deeaastinisdy as%éef@éiﬁﬁiam%gﬁfgfé&ﬁa@}%n%ﬁﬁsﬁ% and
fordN=08 Qrlinked glycosylatiarlidependint omitive coupling maden2Fersion of

g}fg’ ”Aﬁ & SHgaL(3) Ay be araghaddadahareininggpdyhistidine, (b) free
Another type of covalent modification involves chemically or enzymatically

- coupling glycosides to the antibody. These procedures are advantageous in that they
do not require production of the antibody in a host cell that has glycosylation
capabilities for N- or O-linked glycosylation. Depending on the coupling mode
used, the sugar(s) may be attached to (a) arginine and histidine, (b) free carboxyl
groups, (c) free sulfhydryl groups such as those of cysteine, {d) free hydroxyl groups
such as those of serine, threonine, or hydroxyproline, (¢) aromatic residues such as
those of phenylalanine, fyrosine, or tryptophan, or (f) the amide group of
glutamine. These methods are described in WO §7/05330, and in Aplin, J.D,, and
Wriston, J.C. Jr., CRC Crit. Rev. Biochem. 4 (1981) 259-306.

Removal of any carbohydrate moieties present on the antibody may be
accomplished chemically or enzymatically. Chemical deglycosylation requires
exposure of the antibody to the compound trifluoromethanesulfonic acid, or an

equivalent compound. This treatment results in the cleavage of most or all sugars
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groups, (c) free sulfhydryl groups such as those of cysteine, (d) free
hydroxyl groups such as those of serine, threonine, or hydroxyproline, (e)

WO ER#E Tesidues such as those of phenylalanine, tyrosine, R§FI/EP2004/010047

tryptophan, or (f) the amide group of glutamine. These methods are
described in WO 87/05330, and in Ap i‘%,‘J.D., and 30 Wriston, J.C. Jr.,
CRC Cirit. Rev. Biochem. 4 (1981) 259-306. Removal of any carbohydrate

r@?&@ﬁ'@ﬁl@rfﬁﬁﬁic AoR, the Iﬁé?tﬁ%@ ﬁfgqtll@bt{s%xﬁ&%qmp"ét?&?lgﬂg&%%{n%ﬁ while
ally. Cheniica lycosylatign requires ex
pr Baﬁfb%be o MO S e hS g%véaﬁ.%ﬁeﬁﬁ
cordpbbhd) Phid cbatiteheresticplyshehel G & dfnhest drydidsaghs, et al.
WQ&?Q@@&Q&%BY?SP(@QBP@%@@1}@%&@1&&@&%@& the kg $48amoieties
(N ac%IB/O%Iucos]&mehor N- r:%ﬁ/l%alacitosa\gnme%f whi e Ie ving ta d
antibo dy Intact Chetfical ycosyfiatgon IS GHEEY D oa}h posaases
adiganbedRy Kbﬂﬁ@@@@%ﬁﬁp BisbRysl £58.(1587). Qill%}mﬁﬂd1§§ @ag@, 350~
AS)., etal. Anal. Biochem. 118 (1981) 131-137. Enzymatic cleavage of
carbohydrate moieties 5 on antibodies can be achieved by the use of a
variety of endo- and exo- glyc05|dases as described by Thotakura, N.R.,
BT oMol adifiasenp o8 AP son EElyA s ErEng the
emt&ieﬂy medificationfithef antipectyioaaprispslinking dhepaiyitiothntoslycol,

%@E YRHEN plgRoBPratEIacS %g;i@&@xmﬁé S0 RONEYNS, 0G0y ent

%‘:b e glycol; org [enes, in the manner set forth in
HeeRi - Ba0 45! A 04%11 1Al R 73:419°47791,192
or 4,179,337. The invention preferably comprises a nucleic acid fragment

eﬂ%)gf@@lﬁopl 9@9&151 chﬂﬁH‘sttQ H-uéllac W@W@&QW@%@Q%IYPEPH&
its thelﬁri in rts 1. tg oS emd fro rou S'[Ingh?
gé 0 g‘%’fl é(%?l 38&%% reglon éé%

&ﬁ@%ﬁﬂgﬁﬁﬁhﬁlﬁ TonE spmyisins riabre e ghen(vensett mm@a? TR
r(émjSémeplbaﬁwlamddllghtgemainamrt@blesfﬁ@oﬂsammbmgdmvaw) of
sﬁﬁ% (?f promoter, translation initiation, constant region, 3'

ntranslated, polyadenylation, and transcription termination to form
expression vector 20 constructs. The heavy and light chain expression
Comstrectsscantoé dambyinedlidightt chain variable regions are combined with

sequences of promoter, translation initiation, constant region, 3' untranslated,
polyadenylation, and transcription termination to form expression vector
construcis. The heavy and light chain expression constructs can be combined into a
single vector, co-transfected, serially transfected, or separately transfected into host

cells which are then fused to form a single host cell expressing both chains.

Accordingly, the invention provides a method for the production of a recombinant
human antibody according to the invention, characterized by expressing a nucleic
acid encoding a heavy chain consisting of a variable region (VH) of SEQ ID NO:i,
and a light chain consisting of a variable region (VL) of SEQID NO:2, and of a
human lght chain constant region (CL) in a prokaryotic or eukaryotic host cell and

recovering said antibody from said cell.

The invention further comprises the use of an antibody according to the invention
for the diagnosis of IL-1R in vitro, preferably by an immunological assay
determining the binding between IL-1R of a sample and the antibody according to

the invention.
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single vector, co-transfected, serially transfected, or separately
transfected into host cells which are then fused to form a single host cell

wexpressigg both chains. Accordingly, the invention provides aomethodcsforoos7

the production of a recombinant human antibody according to the
invention, characterized by expressinda-nucleic 25 acid encoding a heavy
chain consisting of a variable region (VH) of SEQ ID NO:l, and a light

ain co S'[I of a \(/ﬁ\rlable regl V of SE ICP NO: 2 ndocs)fna a
hunmaﬁcfl fcﬁ F-Bonsfantre region |n a p‘?o‘ﬁaryotlc or el ryo?c host
celiarm.cpabeve fin RATHIARtISOTIA UM K118 682 THETREh MirfRgpoclonal
compiges,the use ehanantbatlyaeeotilingtetbslinventionpddar theention,

diagngsis 9t b 916 '%‘éﬁrggﬂﬁ%‘?&é‘&lﬁéﬁ}ﬁf % snologigal assay

determlnlng |nd|ng tween IL-IR o le and the antibody
according to the invention. WO 2005/023872 PCT/EP2004/010047 -1.5

Imammﬁéreaﬁpe@hﬂnmmeﬂmﬁ]mvewmbbroaﬂdes ancbrdpositiomdad. slvents,
UliGRLGOMPASHIAN. SRNAINNY 0&?&%3&9 ialeR:of isotonic and
Enoclqnal p.a?'ubodles or the ‘il’[??n -bindi port| the{reof f the fible
PSR PR HBHD FoPR ENte o gEhdbiA phfgrr RS IR ocapRRiae
cBrrierablpshusadrhierein, smwéz&méuemmawgc@eméwi@t Fiblagaseous,
any-and-all salventisep ﬂi@ﬁﬁ@mﬂﬂﬂﬁ&t@u@gqu@gyaﬂ;&ﬁ@mﬁlﬁnﬁon)
ela

antifungal agents, isotonic and absorption delaying agents, and the like
that are physiologically compatible. Preferably, the carrier is suitable for

iftrapdnouscshtieitistanentaiib catinedes arenwialbepinaieonse pidednared
asnﬂ@ﬁnaam(g of biyeinjedtioh; anihfusionht irPpArtphermadaitidatiyicological
gg% aé HEIRLs I8, Sabing! Siaine 0e ARk BRlagieal RN are

and” doés i no impart any undesired toxmolog | effe

(éé iG8, YRRLIR aFXamplsath 8T 61057149 s and
abas&naﬂﬂiﬁdnnshﬂm m\mdtladdﬁnampl& oichuth Hakts mh:hud@iaﬁmtn nontoxic

agﬂ} %1§§é§§samhbgﬁ§§§g§yﬂg@1§§aﬁ§3 Acid addition salts include those

derived from nontoxic 15 inorganic acids, such as hydrochloric salts. A
composition. of the present invention can be administered by a variety of
niethore dsioom if e arregstwitiisatippreiated dsiminssiifd dbarts aarighe of

'QHEehods known in the art. As will be appreciated by the skilled artisan, the route

and/or mode of administration will vary depending upon the desired results.

To administer a compound of the invention by certain routes of administration, it
may be necessary to coat the compound with, or co- administer the compound
with, a material to prevent its inactivation. For example, the compound may be
administered to a subject in an appropriate carrier, for example, liposomes, or a
diluent. Pharmaceutically acceptable diluents include saline and aqueous buffer

solutions.

Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersion. The use of such media and agents for

pharmaceutically active substances is known in the art.

The phrases "parenteral administration” and "administered parenterally” as used
herein means modes of administration other than enferal and topical

administration, usually by injection, and includes, without limitation, intravenous,
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and/or mode of administration will vary depending upon the desired
results. To administer a compound of the invention by certain routes of

Wdmiviigiration, it 20 may be necessary to coat the compoun@@uithp o co10047

administer the compound. with, a material to prevent its inactivation. For
example, the compound may be admifistered to a subject in an
appropriate carrier, for example, liposomes, or a diluent.

R "i‘%{%&%Hﬂﬁa"%é%&%&’i%ﬁ'%ﬂ'{'é‘cﬁ@&%ﬂ”ﬁl &%%M‘a%a{%%%‘?{%;ﬂsiRHfJ%diac,

solutions. 25 Pharmaceutically acceptab g&%ar lers Include sterile aqueous
SHIRGRESI- disPerarRshionta’sterifiepitneRidfor D elRaRIsrancttsuticular,
prepatatiaonef stérilpsidiectatiersolutions wtdigpersiomidinalusadfisuelternal
”?ﬁ%@i@ﬂ%?cgﬁ%i@{ pharmaceutically active substances is known in the
art. The phrases "parenteral administration" and "administered

parenterally" as used 30 herein means modes of administration other
thareenterabaniditopicatyadsmintsmitioneapitally bydhjestipresendtimeludesiing
Wit it Fava RO S WG RA0H02337.2 PEHRRRI04D10A4Z: 46 of
intramuscularfnintraart%reialé intrgah c%i tra&apﬁul?%r, intraorbAtaI, i
inTracarc af:l,lsinstréndagrmal, |ﬂfP§peri onea Y trANSAC %%I,Psrﬁﬁ%u raer?tacg’lfs,aseP e
sobawetiarnnrerdticonar, subdapsbrarinslivarackioldripmsagpiifcterial and
epidirabandinirsienaniiliegieshand infisiata ol H2se JOMPESIiEaSand the
MAY als0 contain exiplents such;ax preseryatives é.’nv%t,“s?%ha S0 Bars, sodinm
emuls] mgyagents an dellspersmg agents. Prevefition o presenc% of _

it garienileiky dosths reupbraiens stermgdiismpradeagrdsisprption of
ageqiijeanbhuiheturingueoatitionspantdiyt shglinalusiohyofedficdusion of agents
antiRacierial At ARHImORL agRASA fBh BXADRIERAADeR. chiprobutanal,
phenol, sorbic acid, and the 10 like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like into the
cBngpoditiond. e additor, prolongediabsetptied, sheahernjevtablef the present
Dﬂﬁv@ﬂ@&ﬁ,ﬂiﬁﬁﬁf?rrﬂz@a%@etﬁ@au%t %b%ﬁtﬁﬁlﬂq%%ﬁlé{\%@”f@fﬁgeﬂ{a/or the

ich delay .ah ti h lumi t t d gelatin. .
RS SPlnE TR B B i Sha B SBle i Y colfpol B e ™t

prégemacestinybhaereriihich Fneasbduse by senemieydredoimown to
afdier dhekill in the art.

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 emploved, 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.

The composition must be sterile and fluid to the extent that the composition is

deliverable by syringe. In addition to water, the carrier can be an isotonic buffered
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pharmaceutical compositions of the present invention, are formulated into
pharmaceutically acceptable dosage forms by conventional methods

wkeodm2tis7those of skill in the art. Actual dosage levels of thePACEE@2004/010047

ingredients in the pharmaceutical compositions of 20 the present
invention may be varied so as to obtaitY an amount of the active
ingredient which is effective to achieve the desired therapeutic response

f |
s O B ol anid
vﬁﬁ}éfﬁﬁtﬁ}’lﬁﬁ%ﬁlﬁ%kﬂﬁje‘tlﬂf %é"(?tbﬁé“ﬁﬂé‘l’&f&iﬂﬁ W&E@ MBFSPthe particular

composmons of the 25 present invention employed, or the ester, salt or

Ihereaf, e routg.of - administralichy heime %ff%gmwdgsgqﬂm 188thin,

rate fexcretlon the par icular comp oun‘gﬁbelng gné) the artlon ¢
obifh@%fegﬁm&ﬁ% e B SERdE BBt ntate RS se& y use o
cemfiriation Ivithahe patsicllsroefepbitionis drs Gy@dnlqﬁéeaéfe f@éﬁxamplea
Weight, Gonditioshaenea! health andl psiossasgitak histanti@hthenldAde in the

patlentb ing treate andﬁ)lke factors well kn in the medical ar R
CEHHLHGH A AT Sha o 7 SHEI LR Cofmibahon i

dahietdbre ibyladiggin |H1%\d@msa@wm@rr pgeGarfesialslBE Abrssrsiaes for

buferett WRRANE023872 RET/EP2MA4010047 -17 saline solution,
ethanol, polyol (for example, glycerol, propylene glycol, and liquid

theylene glycol, and the like), and suitable mlxtures thereof, Prope
Mé Aheb @GN CIHERY 6y é&aﬁ%@@ %Wﬁ%@%?%oéﬁn eh (’:Iljﬁ‘?in the
bymnt&mhmg dlerecpliyed! particie<izéon dhegdsevoftd @per@ﬁrﬂalndnbwr an

useof L Hagiants, i many cases, it is preferable to include isotonic
agents, for example, sugars, polyalcohols such as mannitol or sorbitol,

and sodium chloride in the composition. Long-term absorption of the

injéctabiébodmpositichsiarnt i brentipn abdstipddelidingdntiaent of a patient

ComResitoman-asent wiichHelaysratisatptisnder ewmpiehalupyiioierefore,
antearate or elatln 1.0 Whenthe active comp nd is a ‘

o fr
p?%?eg%gﬁn é%nd(é%cﬁb ga%g%/%\g efogoﬁpéﬁeﬁ may l%e o aﬁen{ Wlfering from
adraliTtegibiatdrgitample, with an inert diluent or an assimilable edible
carrier.

The invention further provides a method for the manufacture of a pharmaceutical
composition comprising an effective amount of an antibody according to the
invention together with a pharmaceutically acceptable carrier and the use of the

antibody according to the invention for such a method.

The following examples, references and sequence listing 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.

Description of the Figures

Figure ] ELISA binding assay for 2D8 antibodies

Figure 2 Determination of the affinity of 2D8 antibodies to IL-1R

Figure 3 Competition of 2D8 antibodies with the binding of the ligand IL-
ItoIL-IR
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The antibodies according to the invention can be used for the treatment of
a patient suffering from rheumatoid arthritis and in the need of an such a

WO} S Pherefore, 15 the invention comprises a method foP @@EP2004/010047

treatment of a patient suffering from rheumatoid arthritis. The invention
further provides a method for the manifacture of a pharmaceutical
composition comprising an effective amount of an antibody according to

thgiRvention togetherwith,apbatmaseicalinaceaptablacarrienand therr -

use of the 20 arpgggdgggcaggm . oéhe invention for such a method. The
following examples, feferefs gquence listing are provided to aid

the understandikppirthaprasdimgntbitidihthelfiie BBopR étwhich is set
forth in the appended ﬁj@mgdiﬁ@wqﬁ{gjggg 4lat modifications can be
ade ip the progedures set forth without departing fr, he spirit of t
(AN s et e RV e
JimEftibodies Rl IQID%E&n%iﬁ&ﬁ&ﬁfbptﬁé%ﬁw%zb@mtg@%
IEigReFigure 3 Comipetitiod a8 @niib diesaniitblthegineding of thel epitope
ligand IL- 30 1 to; 1;@@@{8&0&%{9@3872 PCT/EP2004/010047 - 18
Figure 4 Inhibition of the ternary complex building hiL-1 / hiL-1R / hIL- 1R
2D8 antibGPUPHEr HBitaMo R HraRLZranhl- Tredlkgpitope
Lower line: addititeplofediighodiz2838 5 Figure 5 Inhibition of IL-1 induced
RrgeHesion of IL-8i MR B.eellsn LIt S nbliaa A Jeindieated heavy
production of IL-8 in human blood. Figure 7 Amino acid sequence of the
variable regions 9¥'T'¢ell epitope depleted heavy chains Figure 8 Amino
dtimsefuence ofthimvadibheqegiono LITE celliepitopeions déblstediightlight
chains Figure 9 Amine acid sequence of the variable regions of

tiali'gn&?en ﬁed heaVXm(%legl&d sequence of [L-1R

Bold N: potential glycosylation sites

Figare 12 SDS PAGE analysts of glycosylated IL-1R and after treatment with
glycosidases

Figure 13 Western blot, 2D8 with glycosylated and deglycosylated IL-1R

Figure 14 Constant region of a light chain

Figure 15 Constant region of a heavy chain (IgG4)

Figure 16 Constant region of a heavy chain (IgG1)

Figure 17 Heavy and light chain of DEI 5/8

Descrintion of the Sequences

SEQIDNOQO:1  variable region of heavy chain of rat 2D8; aal-19 signal sequence,
20-134 variable region, 135-139 terminal fragment of rat origin

SEQIDNOQO:2  variable region of light chain of rat 2D8; aa 1-20 signal sequence,
21-129 variable region, 130-138 terminal fragment of rat origin

SEQIDNO:3 amino acid sequence of 2D8 chimeric H-chain (rat/human}
{IgGl1)

SEQIDNO:4  amino acid sequence of 2D8 chimeric H-chain (rat/human)
(IgG4)

SEQIDNO:5  amino acid sequence of 2D8 chimeric L-chain (rat/human)

SEQIDNO:6  amino acid sequence of HURVH (Fig. 7 and Fig. 9)

SEQIDNO:7  amino acid sequence of HURDIVHvI (Fig. 7)
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Figure 10 Amino acid sequence of the variable regions of humanized light
chains 15 Figure 11'Amino acid sequence of IL-1R Bold N: potential

Wwoglyeueyagtion sites Figure 12 SDS PAGE analysis of glycosylat&EmoR/ 10047

and after treatment with glycosidases Flgure 13 Western blot, 2D8 with

glycosylated and deglycosylated IL- 1R°

20 Figure 14 Constant region of a

light chain Figure 1.5 Constant region of a heavy chain (IgG4) Figure 16

%%?%W Z%I(E)neg{:nr%%eo%ﬂf e Sequ 15:)
AR Rt I AP b AL

ariable region
variable

i, oG HUReke44 H@g%hand light chain

régioAnIS6:169 terminakidagmencobfal GRGINVBRY Tix.NO:2 variable

r@@ roiightchainigh ke

RBuasct MIW%P 2790 21-129

ion., 130-138.t rmlnal fra EQ ID NO:3
gﬁé\f&g ‘L BREE §%ﬁ&ﬁ%ﬁ%ﬁ4€§%§f@% fuman) (IgG1) SEQ
||S£mm Mt agidisequishieg winzpglEhirhdtle Qﬁl&rﬁaﬁ@@rﬁw dman)
(I9BAIBSIEED IRMNS amipguasid sEHUERDEVIGRIBightmeric L-chain

( E IDoaIa Cl} sRauS Il (Fig. 7 and
F%é@glﬁ]gg % amfr?ci) ag%%%qﬁ}ence of?lg%R[gT]\%ﬂRS vl (Fig. 7) WO
MI@WQGDCWEW%@WGW of HERBIKC Beafino acid
sefQaNncE Of 1 URBEY bl ud & sigpiéh cS EQHIDRIO X ehiifig. & id sequence of

BWM@'%&@%@&'Q&Q&QWM@@% 1gg of HURDIVHv4

(Fi % %ID NO:11 ar
8:1% aAfHBUR §58|'ﬂj‘3?f8é)

ino acid se

BT g 7

hKHQmm(hﬁ(audrsmqm@@eqﬁHmmfﬁ(ﬁ@H&%F@15.(5))

SEQ ID NO:21
SEQ ID NO:22
SEQ ID NO23
SEQ ID NO:24
SEQ ID NO:25
SEQ ID NO26
SEQ ID NO:27
SEQ ID NO:28
SEQ TD NO:29
SEQ ID NO:30
SEQ ID NO:31
SEQID NO:32
SEQ ID NO:33

Examples

Example 1

amino acid sequence of HUR HuVH v2 (Fig. 9)
amino acid sequence of HUR HuVH v3 (Fig. 9)
amino acid sequence of AAB67785-1 (Fig. 9)
amino acid sequence of HUR HuVK v1 (Fig. 10)
amino acid sequence of HUR HuVK v2 (Fig. 10)
amino acid sequence of HIUR HuVK v3 (Fig. 10)
amino acid sequence of CAD43025 (Fig. 10)
amino acid sequence of IL-1R (Fig. 11)

sequence of the constant region of the light chain (Fig. 14)
sequence of the heavy chain IgG4 (Fig. 15)
sequence of the constant region of IgG1 (Fig. 16)
sequence of the heavy chain of DEI 5/8 (Fig. 17)
sequence of the light chain of DEI 5/8 (Fig. 17)

Generation of rat monoclonal antibodies against h-IL-1R

Culture of hybridomas

Generated tat monoclonal antibodies were cultured in RPMI 1640 and 10%
Hyclone medium withott serum ( BioWhittaker } at 37°C and 5% CO,,
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SEQ ID NO:14 amino acid sequence of HURDIVKv4 (Fig. 8) SEQ ID
NO:15 amino acid sequence of HURDIVKV5 (Fig. 8) SEQ ID NO:16

WOIMHBHG sequence of HURDIVKV7 (Fig. 8) 10 SEQ ID NOCT/ERAiH 10047

acid sequence of HURDIVKvV8 (Fig. 8) SEQ ID NO:18 amino acid
sequence of HURDIVKV9 (Fig. 8) SEQID NO:19 amino acid sequence of
HURDIVKUVIO (Fig. 8) SEQ ID NO:20 amino acid sequence of HUR HuVH

Yhigh 9ok r@e@@%cﬂg}m&% aepwieparRef HUR HuVI-1v2 (Fig. 9)
15 SEQ ID NO:22 amino acid. sequence of HUR HuVI I v3 (Fig. 9) SEQ

ID NO:23 amino acid sequence of AAB67785-1 (Fig. 9) SEQ ID NO:24
anfipegeidsedeeride il BRHOVKIVIEigcooPis Et homeo B5 Enmrsiuced
@ﬁﬁmﬁ%@%ﬁ@f}“ﬁu@nﬁﬂﬁﬂwﬁc{ﬁig 1000 PRI NQ@boamiddmeisnplete

ue fFIV VIZ v3 (Fi
SEhERce Srent *@E%:;SF&%@% oA T i berformed
i IR e LYoy Bdwws%w@ﬁ dranehashetarregiefuoreIgss
oheincHRigwH kTR IRNDBAAequence of the heavy chain IgG4 (Fig.
15) SEQ ID NO:31 sequence of the constant region of IgGi (Fig. 1.6) 25
SEQ ID NO:32 sequence of the heavy chain of DEI 5/8 (Fig. 17) SEQ ID

: uence of the light chain of DEI 5/8 (Fig. 17) Examples 30
ExamplediicenErmtion of rat monoclonal antibodies against h-IL-1R
Culture of hybridomas Generated rat monoclonal. antibodies were

%'}tsl}:;ﬁﬁ in R%‘%%ég%%%?g@]@q%&%y%g%% é\g%] %%J tcuﬁure supernatants

REiF/ ErRo0died 00y 7n2gmipreizalibhoprotelible dietinyiiebrhdl-1R at 2
deyelopment a13prag ug/iaavﬁl%zamfxvx(@mmm mgedl withcracanfioantt RT

hou%maa&ka cechP 5%du d 1”1%5 ? Irr}fsc%%e%ev&thl:'ggp%q}&ngaﬁ‘g L% wells
tein)’is performe infcom

were blocked with PBSBSA for 3() min. at RT. Sera were prediluted 1/100 in
PBSBSA and serially diluted up to 1/6400. Supernatants were diluted by calculation
in a range from 1/100 up to 1/10000 in PBSBSA. Diluted sera or supernatants were
added to the wells and incubated for 2 h at RT on a shaker. Pre-tap serum or
culture medium were used as negative controls. 125 ng/ml rat anti-human-IL-1R~
antibody (clone 2D8) was used as positive control. Subsequently, plates were
washed three times with PBS/0.05% Tween20 and incubated with horse radish
peroxidase (HRP)-conjugated rabbit-anti-rat IgG (Bethyl Laboratories Inc.),
diluted 1:18750 in PBSBSA for 1h at RT on a shaker. Wells were washed 4 times
with PBS/0.05% Tween20 and assays were developed with freshly prepared TM
Blue® (Intergen Company) solution for 15-20 min. at RT in the dark on an shaker.
Absorbance was measured at 370 nm with 492 nm as reference wavelength.
Optionally, the color reaction can be stopped by addition of 20ul IM Hy504 to cach
well; in this case measurement were carried out at 450 nm with 690 nm as reference

wavelength. The results are shown in Fig. 1.

Example 3
Determination of the binding properties of anti-hIL-1R antibody

"The determination was performed on BIACORE 3000 using a CM5 chip. Coupling
was performed as amine coupling. The buffer used was PBST (PBS + 0.05% Tween)
pH 7.4, 25°C
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Freunds' adjuvants intraperitonally. All other immunizations have been
performed 5 in incomplete Freunds adjuvants. Monoclonal antibodies

wavarne peosizced by fusing NSO cells with splenocytes from raeCExRermple@0047

IL-1R specific ELISA Anti-IL-IR titers in sera of immunized mice or
antibodies in culture supernatants 10-wkre determined by antigen specific
ELISA. Soluble biotinylated h-IL-7.R at a concentration of 0.125 g/ml in

PBSBSA (PBS./ 1% BSA).was coated, 1.hoyr at RT. on ashaker to 96
WO SIREE AR A o) Theramed TR Tere

blocked with PBSBSA for 30 min. at RT. Sera were prediluted 1/100 in
PBSBIfvanthseralbhdifittech up o H/H406b Slipaetaiania Merdiluted byupled
caleylation 15 ina rom W10 wpcto AAR0R0 10 ERSBSA Ripted: 11 1r
SEPaLHolF g&ﬁ%?ﬁ%&ﬁ?ﬁi&%ﬁéﬁo to the wéﬁé ang %ﬁgubate,d for 2 h at RT

orti&sieiv s réaapdsdrutitortdtifareamidbngn st erosbierbgatvan -1k
cantralelltPf dgimiinatantiddamanyilrid R- antivodyt{clone 208)wasiusedation

ag,ROSIMG RNt R YRSREUERINRIBRN Wersn aaaRedhres Unesmitlired by
PBS/ .050/%1

Tween20 and incubated with horse radish. 20 peroxidase
(T8 G0 (BT A e eE eing CABBIERondE M aitagent Ko
1:(18750xin PBSB SKiforcdids atcRT on a shaker. Wells were washed 4 times
with PBS/0.05% Tween20 and assays were developed with freshly

prepared TM BlueO (Inter mpany) solution for 15-20 min. at RT in
th%%%’&ggr%\’é% shaker. Abqs%ﬁrlg%%ce was measured at 370 nm with 492

nrebimeeferEiicdavdvelength? PBIOptionally, the color reaction can be
stoppeetey bddian pf 201 0MM2S04 to each well; in this case
measurement were carried out at 450 nm with 690 nm as reference
wavelength. The results are shown in Fi%. 1. Example 3 Determination of

the B RGO IE HIBEA SR O RIS SO THE e i atiBN s e LoTe
peHonifedts BhSCORERIGOD wdig e OMBcchipe Cagpling was
performed as amine coupling. The buffer used was PBST (PBS + 0.05%

T‘%‘f@&m@'&'ﬁé‘gﬂ %P &Q’Xz%ﬁﬁ??{?{zfx%zogyc v;rmj%%%g gﬂ&%%%%lhé ilgand IL-1to
JL-1R

Tor these measurements the same method as in a) was used. If hiL-1R is bound to
anti-hIL-1R antibody 2D8, hiIl.-1 did not bind anymore to the receptor. This
antibody blocks the binding site of hIL-1 on the receptor (Fig. 3).

¢) Inhibition of the ternary complex building hI1-1 / hIL-1R / hIL-1R AcP by the
antibody anti-hIL-1R 2D8

For the detection of the ternary complex polyclonal anti-IgG antibody was coupled
to the chip surface for presentation of the fusion protein Fc / hIL-1R AcP { Swiss
Prot Q9NPH3; R&D Sytems). Binding of the hiL-1 / hil-1R complex in solution to
the immobilized hIL-1R AcP was detected. Antibody anti-h{L-1R 2D8 inhibited the
forming of this ternary complex hIL-1/ hIL-IR / hIL-1R AcP when incubated with
hIL-1R {Fig. 4).
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a) Determination of the affinity of anti-hlL-IR antibody to IL-1R For affinity
measurements an anti-Fcy antibody (rabbit-anti-human) was coupled to

Wothw¥mpssurface for presentation of the antibody against IL-1RCTAEP2004/010047

anti-IL-1R antibody was bound to the anti-Fcy antibody and recombinant
human IL-1.R 5 extracellular domain"was added in various concentrations
in solution. Association was measured by an IL-1R injection of 60

ﬁﬁgggg,@issociaﬂon was measured. by washing the chip surface with
buffer Tor 3 minutes. The affinity constant KD (ko"/Icou) for the antibodies

are: antibody 2D8 100 pM 10 chimeric 2D8 (IgG1) 93 pM chimeric 2D8
@0 Gy it M Datarduge fordistiensdidnfomd/BiGif astibodies is
between. 70-1.20 pM, therefore the affinities of these three antibodies are

in.the e range, b mpetition of the anti-hih1l.R antibody with the
kﬁhﬁiﬁg‘%&]ﬁ‘rﬁ)&l If)gga%lg )Fé:ﬁ?to f‘éc %?f Oé%?tfﬂgs%%%%gsﬁlré%%‘r%gﬁééosaﬁé was
metodres im a)aplbdarddaassan HmRusheuheresianeas Corblase e Gpgrere
Ritmhdidanetbind anymerelio thedieckpiast This vantihacdyditackmtherne-step
ingding.site of hiL- 10 03)..C ibitign ekt o5
B e AR T R prov
%@Fﬁ’lﬁgfﬁ@w ebthrenidtediisn of the ternary complex polyclonal

anti-lgG antibody was coupled to the chip surface for presentation of the

fagiop: protein £/ il -1R AGR(BMis, Fies QAVPHBRED Sytems).

Binding of the hIL-1/ hIL-1R complex in solution to the immobilized
hIL-1R AcP was detected. Antibody anti-hIL-1R 2D8 inshibited the 25
fonmiay of MidGetraly vomplesdhdLatl 7 AtnsiiR phA.SXRAesprsrvell in 1000

inglRAteswith, Mbed REEIAnd)n\W64 2000102884 Pla THER 2004610047
-22- Example 4 a) Inhibition of IL-1 induced production of IL-8 in MRC-5

cells The inhibition of the IL-1 induced production of IL-8 in human
fBroblastd wakre medium was removed and samples were added in 50ul assay

medium (1% FBS) (when testing purified antibodies) or Hybridoma-Medium SF
(when testing Hybridoma supernatants). Optimal dilution of the Hybridoma
supernatants was between 1:1000 and 1:1,000,000). Incubation was performed for
30 min. in an incubator. Subsequently h-TL-1f, 50pl/well (2x concentrated!) was
added in assay-medium (1% FBS, or, if testing Hybridoma-supernatants, 2% FBS) ,
to a final FBS concentation of1%. Purther incubation was performed at 37°C for 7h

and the supernatants (80pl) transferred in another 96-well plate.
b) h-11-8-ELISA

The assay (Miller, M.D., and Krangel, M.S,, crit. Rev. Immunol. 12 (1992} 17-46) is
performed according to the manufacturer's protocol (R&D Systems, USA) with the
undiluted supernatants (protocol for blood and cerebrospinal liquid samples). The
maximum of stimulation (controls without antibody) was approx. 750pg/ml IL-8.
IC 50 for the inhibition of IL-8 secretion by the antibodies are shown in Fig. 5 and

are:;

Antibody 2D8§ 7.2 pM (1.08 ng/ml)
Chimeric 2D8 (IgG1) 4.7 pM (0.71 ng/ml}
Chimeric 2D8 (IgG4) 5.1 pM (0.77 ng/ml}



5 determined in a cellular bioassay. Human embryonic lung fibroblasts

MRC-5 were stimulated with h-IL14 and the production of IL-8 was
wdaeiesmined in a one-step ELISA. Inhibition of the stimulationPlo§r &@aitiefi 10047

of anti-h-IL-1R antibodies proves blocking function of the antibodies. The

Bioassays were run according the fol@wing assay procedure: 10 On Day

1. MRC-5 cells were seeded at a density of 2.5x].03 cells per well in 100l

cylture medium (10% EBS) and. in bat for. 24 hours |

i e R e e L

adshy 3megim (1% FBS) (when testing purified antibodies) or

Hybridoma-Medium SF (when. testing Hybridoma supernatants). Optimal

g %%*e%cu iSomRL2 SYRSHLABNS WA LERERRA LIARNR in dhis

ation was ormed for 30 min. in an incubator.
Shﬁ%@qij %Wﬁ@%ﬁ/@%ﬁlf@x concentrated!) was added. in
assay-medium (1% FBS, or, if testing Hybridoma-supernatants, 2% FBS),
to a final FBS concentation ofl%. Furtgs acubation was performed at 37C
for 7h and. the supernatants (80l) transferred in another 96-well plate. 20

h) h-1L -8-ELISA The assay-(Miller;-M.D.;-andKrangel-M-S—-erit-Rew:
bnaintiaelked 2 (1992)k7-916) iSkperformétaccoigfiiy to theigman(fienyrdipipe” | 1C-50
protocol (R&D|Systems, USA) with the undiluteq,supernatants protocol
for-biood and ¢erebrospinal tiquid Samples). r} aximum of stlmulatlon 1.08ng/
tB8ntrols withaut antibody) was apprax. 750pg r‘fﬁ;ﬁ 3. 25 IC 50/ for the
inhibition of IL48 secretion by the antibodies are shown in Fig. 5:and are: mi
Antikedy 2D8 7:2diaMdb.08 naiml) Chimetic Do Gl) @12pM (0.71 yes > 100
ng/ml) Chimetic 2D8 (IgG4) 5.1 pM (0.77 nglrnl) WQ 2005/023872 ng/rl
RCTHEPR2004/010047—23TFhe-rangeffor-all-experiments-with-the
antisotties accpiding!#0the inféhtion \wak' 4.0 1850 pMREBmparisofiof > 100
2D8 with commercially ayailable antihodies against I} 1R in this {MRC-5 ng/ml
%%Slgr?i dx?als h(DWﬂAQSIableIgI\:/IHIR—l Rat 1gG2a CD121a yes 33ng/m
Laboratories i
PBL Biomedical 21809-1 RMHIR-2 Rat | IgGza | CDI2la 1o > 100
Laboratories ng/m!
Cell Sciences CM2028 | RMHL-1 Rat | IgG2a | CDI2la yes >100
ng/ml
R&D Systemns MAB269 35730 Mouse § IgGl 5-IL-1RI unknown > 100
ng/m!
BD Pharmingen 551388 HILIR-MI | Mouse ; IgGl, CD1Zla uninown | > 100
' kappa ng/mi
Biotrend 0100-0242 49/20 Mouse | IgGl s-IL-1RE yes > 1606
ne/ml

Based on the amino acid sequences of Figures 7-10 a panel of humanized and T cell
antigen depleted antibodies are constructed by mutagenesis and investigated for

IC50 by h-11.-8-ELISA. The results are shown in Table 2 in relation to antibody 2D8
(1.0}.

Explanation of abbreviations used:
HUM: Combination of sequences of Figs. 9 and 10
DETL Combination of sequences of Figs. 7 and 8
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5 Table 1: 1Manufacturer Cat.# Clone Host IgGTy Antigen Neutralizing*
IC-50 P 2138 Rat IgG2a yes 1.08ng/ ml Antigenix MC260020 R11 Rat

wolg@G2ax3Pi2la yes > 100 ng/ml Antigenix MC261020 R12 Ratilg@ida4/010047

CD12l1lano > 100 ng/ml PBL Biomedical 21808-1 RMHIR-1 Rat IgG2a
CD121a yes 33ng/m Laboratories |-R8tL Biomedical 21809-1 RMH1R-2
Rat 1IgG2a CD121a no >100 Laboratories ng/ml Cell. Sciences CM2028

Rat | 121 yes >1.0
%@%ouse%sﬁ m?l_lofhci Khown >?%{$ iu%%%%m@#n en =
585588 HILlRCMPWF&ﬁS‘-él @f@m@@f@lﬁ%ﬁ% ,thstkBﬁBB\ |
Biotrend 0100-0242 49/20 Mouse IgGl s-IL-IRI yes > 100 ng/ml Based. on
the amino acid sequences of Figurgg:1Q) a panel of humanized and T

cell antigen depleted antibodies are constructed by mutagenesis and.
investigated for 1C50 by h-11 -8-ELISA_The results are shown. in Table 2

in relatlonAﬁtﬁﬂItt;ody 2[:8 10 (1.0). ExplanaBoszahgbbreviations used:
HUM: Combilni_tion Bf sequ&lﬁfﬂgmmﬁ 5,’ ?.E-\ Colmt}}i\{r%%}iongf
seqguences ol F1ys. 71 dlITl O VWO ZUUOD/ULSO 'Z (O | II:I"LUJ’-HUJ.UU’-I-I =4
HU - Combination of sequences HURFIuVHvY2 and URHuYRv2
DEIS/7 3.4 1.2 2.3
DEI4/7 3.4 3.5 3.5
DEI2/4 2.5 2.0 2.3
DEFEI5/4 3.1 1.9 2.5
DEI4/5 1.5 4.5 3.0
DEI5/5 5.2 3.9 ' 4.6
HUMZ2/2 0.9 1.0 1.0
HUM2/3 0.8 1.5 1.2
DEIL/8 3.2 0.7 2.0
DEI2/8 33 1.4 2.4
DEI2/9 2.7 2.8 2.8
DEI4/9 5.2 4.1 4.7
DEI5/8 1.7 2.2 2.0
DEI5/9 1.6 2.8 2.2

c) Determination of immunactivity by ELISA

The relative immunactivity of the antibodies as compared to 2D8 antibody was
determined by ELISA. A soluble biotinylated human IL-1R was coated at room
temperature for one hour to 96-well-plates {precoated with streptavidin). After
blocking with BSA the antibody was diluted and added to the wells and incubated at
room temperature for two hours. The plates were washed three times and
incubated with horse-radish-peroxidase (POD)-conjugated rabbit-anti-rat-IgG at
room temperature for one hour. After further washing the amount of bound
antibody was determined by addition of TM-Blue® and measurement of the

absorbance at 370 nm.

The results are shown in Table 3.



DEI1/8: Combination of sequences HURDIVVHvI and HURDIVKvB Table

2: Antibody Bioassay 1st experiment 2'd experiment mean. 2D8 - - LO
wPhlRh41.2 2.3 DEI4/7 3.4 3.53.5 DE12/4 2.5 2.0 2.3 Ditb#r2ndsb 047

2.5 DEI4/51.545 3.0 DEI5/55.23.94.6 HUM2/20.91.01.0 HUM2/3

0.81.51.2 DEI1/83.20.7 2.0 DE12/853.31.4 2.4 DEI2/92.72.82.8

DEI4/95.2 4.1 4.7 DEI5/8 1.7 2.2 2.0 DEI5/9 1.6 2.8 2.2 5¢)

Determination of immunactivity by EJEJ)_Ib A3_The relative immunactivity of the

antibodies as compared to 2D8 anti BUYy Was determined by ELISA. A

soluble biotinylated human IL-1R was coated at room temperature for one

h(_)uiFto QGAVYI@!)-Q@es (precofs_llted \{vith. streptayigig)y After 10 blocking
with—BSAtheantibody ai“%g%%%%% ad :{1; }E‘g e‘ggg% g}/g\l? ,?,P?&I?E\iugitf?
at room temperature for two-Haurs-The plates-were-washed-three-times
and, ¥igtibated with horse-radish-peroxidase (POD) -conjugated!-0
rabbi;apti-yat-lgG at room tempeyature for one heur. Aftgr further
LB it moacuromantof G- 15 afjorbante ot 370lnm.THR rescit
are shdii#i4n Table 3. 1.5 1.8 1.7
DFEI5/4 1.9 1.8 1.9
DEI4/5 3.0 2.2 2.6
DEI5/5 3.1 3.4 3.3
HUM2/2 ‘1.3 1.6 1.4
HUM?2/3 2.2 2.1 2.2
DEIL/8 2.1 2.2 2.2
DEI2/8 1.5 2.6 2.1
DEI2/9 1.4 1.8 1.6
DEI4/9 22 2.6 2.4
DEI5/8 14 1.9 1.7
DEI5/9 1.3 2.2 ' 1.9
Example 5

Inhibition of [L-1 induced production of IL-8 in human blood

To assess the blocking capacity of antibody 2D8 to inhibit the IL-1-induced
production of I1-§ in human blood, a bioassay was performed. Human blood
collected with heparin (19U/ml) was stimulated with 10 ng/ml h-TL18 and the
production of IL-8 was determined in one-step ELISA. Inhibition of the stimulation
by addition of anti-h-IL-1R antibodies proves blocking function of the antibodies
in an human ex vivo assay. The bioassay was performed according to the
description of Example 4 except that the incubation with IL-1 in the presence or
absence of the antibody was performed at 37°C for 16h and 15 diluted samples
were tested for IL-8 presence according to the manufacturer's protocol (R&D
Systems, USA). IL-1 induced IL-8 production in human blood was inhibited by
~50% at a concentration of 100ng/ml 2D8 antibody {(see Figure 6).
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WO 2005/023872 PCT/EP2004/010047 -25- Table 3: Antibody ELISA
1st experiment 2nd experiment mean 2D8 1.0 DEI5/7 1.3 1.5 1.4 DEI4/7

WO2Q09023372 DEI2/41.51.8 1.7 DEI514 L Q L8 1.9 DEI4/5 3p@ PR 2064/010047

DEI5/5 3.1 3.4 3.3 HUM2/21.31.6 1.4 HUM2/32.22.12.2 DEI1/8 2.1
2.22.2 DEI2/8 1.52.6 2.1 DEI2/9 1.4%1-8 1.6 DEI4/9 2.2 2.6 2.4 DEI5/8
1.41.91.7 DEI5/91.32.21.9 Example 5 Inhibition of IL-1 induced

productio of IL-8 in human blood 5 To assess the blocking capacity of
zm‘r%%’gDS to inhibit the IL-1-induced production of IL-8 in. human

biseeRiBrdEatwrEe pafrrRRiffuman blood collected with heparin
(19U/ml) was stimulated with 10 ng/ml h-11,18 and the production of IL-8

wasdalePingd- RpRe step ShindvilnhiRiHgR0 fé&?sé%w'é‘f'%n% constant
addijtion of anti-h. IL-1R antibodies p rov&s blockln function

ft
SFRBAILEIEO 1 AT AR UGy Th O oS RyTHAE pefen i aeri
doeoydidipio tierdesoriptitrrofBxamplecdrexospedhattheimrobdtioawifi.1R
Isdynrthe pressnee R asenae phihmantinadwas: pesformeciad %E@fon
16htandS]Y ilute sarrg3 C:fgveﬁja testedzg;?rhlL § presence a%C(Prd'n ! ;
ector psyent, 8. chi pro SESIT Y Ghiamn vec as been constructed consisting o
anti-IL1R rat VK linked to buman C Kappa in the expression vector pSVhyg. 5
flanking sequence including the leader signal peptide, leader intron and the murine
immunoglobulin promoter, and 3 flanking sequence including the splice site and
intron sequence was introduced in the chimaeric expression vectors,The heavy and
light chain expression vectors were co-transfected into NSO cells (ECACC No
85110503, a non-immunoglobulin producing mouse myeloma) by electroporation.
Transfected cell clones were screened for production of human antibody by ELISA

for human IpgG.

Example 7
Deglycosylation of IL-1R

5 pg of recombinant soluble human type 1 IL-1 receptor (IL-1R, amino acids
sequence (see Fig. 11) purified from the supernatant of transformed SF9 insect cells
was incubated with 3 mU neuraminidase (N) {Roche Diagnostics GmbH, DE; No.
269611), 0.3 U N-glycosidase F (Roche Diagnostics GmbH, DE; No. 1365185) and
0.15 mU U O-glycosidase (Roche Diagnostics GmbH, DE; No. 1347101),
respectively, at 37 °C for 17 hours. After centrifugation the samples were analyzed
by SDS-PAGE. |

SDS-PAGE analysis (Fig. 12) demonstrated that the molecular weight of IL-1R
(lane 1) was reduced by about 9 kDa upon incubation with N-glycosidase F (lane 3)
while no significant changes of the molecular weight were observed upon
incubation with neuraminidase (lane 2) and O-glycosidase (lane 4). The
combination of N-glycosidase F with neuraminidase (lane 5), of N-glycosidase P
and O-glycosidase (lane 6}, or of all three (lane 8) did not result in any further
cleavage of carbohydrate side chains. The combination of neuraminidase and O-

stycosidase did not remove any carbohydrate side chains (lane 7).
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Systems, USA). IL-l. induced IL-8 production in human blood was
inhibited. by 15 -50% at a concentration of 100ng/ml 2D8 antibody (see

woPligHIe £)WO 2005/023872 PCT/EP2004/010047 -26- Exapaplo04/016047

Recombinant production of antibodies Vectors for expression of a
chimaeric antibody, consisting of hunidr constant regions linked to

murine variable regions, have been constructed. Two chimaeric 5 heavy
chain_expression vectors have been co str%cted consistinégoigfé?:e otential N-
ahrItare AsPvRsRke RS Hatars REPaht FuAta fgl A"CoRStant régions in
threxprassiontevectdripS Vigpti Airkicariesiifiitoechedn beciomhlgsciegoved

%EH.B%%%&%&%HLS}%BSQ{M kIR sah VK inkedda-huiaaniGs Kappadn the

expression vector p yg. 5 flanking sequence including the leader
signal peptide, leader intron and the murine 10 immunoglobulin promoter,

antsBriidkind sefquahen indhading ehbospida Eie Bndenstrensétudhte
was introduced in the chi.maeric expression vectors.The heavy and light
ggain egggession vectors were co-transfected into NSO cells (ECACC No

, & non-immunoglobulin producing mouse myeloma) by
efﬁmp'mfﬁi@h?f%mcted cell clones were screened for production of
human antibody by ELISA. 15 for human IgG. Example 7

Dﬁ%%%%gf@@%}&f UeAR 209 8F Fecambingnh salBie1bupaniypR delbrdined
receptor (IL=1R, amino acids, séquence (see Fig. 11) purified from the
shpBiviaraniet BESAATRY €E9 insect cells 20 was incubated with 3 mU

neuraminidase (N) (Roche Diagnostics GmbH, DE; No. 269611), 0.3 U
'\bg}y%}&ﬁiﬂ?g%fa}%ém%@?gﬂQﬁﬂ@ﬁl@@amﬁabﬁamxﬂcs%m Antha@. T5-1R
mU U O-glycosidase (Roche Djagnostics GmbH, DE: No. : . .
LR RS G16F TS R S oot gl anti
ahHlyRe B SiS- Fad EdPB8ES WHG Bidifsis g1 B BerdBHERA OF
thakthermalesitad-Wrightioh | Lirl Rddlane, leyhiad Fesueatkaycatybutd kida N-
upen incubation with N-glycosidase F &'%§1§éowm{§dn%§iQIEﬁC®@¥e separated
cosida and bo Syelel n D
C%%dgre ?eg?leég%g rg&gﬁﬂg{iﬁ?‘}g i\é\ilgirlg (?1? %%gSQA%?é?nfhe proteins were blotted
on PVDF-membranes, incubated with anti-hIL-1R antibodies and detected with

anti-FCy-POD-antibodies by chemiluminescense detection.

Dot Blot Analysis showed that antibodies according fo the invention specifically
bound to rshIL-1R under native and denaturing conditions. Finally, western blot
analysis showed that the antibodies according to the invention only recognizes
glycosylated rshILIR (native or denatured). Deglycosylated hILIR could not be
detected in western blot analysis. Other glycosylated proteins (e.g. erythropoietin,
carboxypeptidaseY) were not recognized by the antibodies according to the

invention, so that the recognition of glycosylated rshIL-1R is highly specific.

In addition, biotinylated peptides (20 amino acids) representing the extra cellular
domain of rshILIR were synthesized for use in anti-IL-1R / rshil-1R pepscan
analysis. The peptides overlap by 10 amino acids and contain an inert N-terminally
biotinylated spacer. The biotinylated peptides were coupled to streptavidine coated
micro titer plates, incubated with anti-hILIR antibodies and detected with anti-FCy
_antibody. Bound peptides represent the recognized sequence epitape of IL-1R.
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incubation with neuraminid.ase (lane 2) and 0-glycosidase (lane 4). The
combination of N-glycosidase F with neuraminidase (lane 5), of

wo bbigiyeossidase F 30 and 0-glycosidase (lane 6), or of all three((Tane @)dico47

not result in any further cleavage of carbohydrate side chains. The
combination of neuraminidase and ©%fglycosidase did not remove any
carbohydrate side chains (lane 7). WO 2005/023872 PCT/EP2004/010047
The,data demonstrate that IL-1R is glycosylated at one or more of the

SOTEPTAT N - glyco lation sites and that the N-linked glycosylation can be

Bindineref s ddab by Sriedbafion drerpresghrcodidhe Hithked
glycosylation was detected. Western blot data for 2D8 antlbody are
mvpmdmﬁi@rdﬁiﬂa;n&smm bitani2) L5 Exaniplelss Bateimittiomelyzed by
%%EO& asn ¢.Qndng e é%%” ]0 %E*Pg)gé( 98(}6‘%2&9919”@85&;&% rates are

epltop etermine f’ung and pepscan analysis. For blotting
dﬁf&ry@arseﬁahw@r éiéﬁféwfht@@ o AIYART, SBTaBRMhURSPCIRIR nades are

Hﬁlablgrwb?ammgﬁﬂ\gegﬁzﬁmttﬁﬁwmﬁﬁﬁye@mlm@tmﬁWg&a;d@@u@@mbm are

{f antl- ILlR antlb?dlesra detectted w%s é FC ns an p ]g,e drift and
|eslr:§§7nccﬁé$%‘§1 ur%ﬁlr%%scéjﬁs?é)r etection. naﬂld ion, rls 3

ﬁ:reg!yusrs)slmad withi Mo ly cosidasseyr fan@ﬁ@thvghcdwlam@@ﬁﬂ and IL-1R

deglveosyatednisils 1R were-sepalatethundgrreducing denaturating
conditions on SDS AGE The proteins were blotted 15 on.

PVDF-mer with. an L-IR antb dies and detected
\7\} th a%ﬁ%— é)%ggé By che mrfu |In%1é%%nlsfee§e?ectlon cggt %Fffi «
Aah’.{;‘:%lbsshmiwdcmgﬂmgllibdi@slammrdmgmoathemhabmspédlﬂoﬁﬂfyundel

honod 1o sl Randen native A0edenaling caRGitians Fial¥ch serves as
western blot analysis ¢ showed that the antlbodles ccordln% o.the
6 %@t&eaé)ﬂ“ is

VEHEBR BN recodMieion §iyeysy eiPranmt IRt (A
Bﬁg&)ﬁ@@&ylﬁztepraudﬁbmoﬂﬂ fiat ﬁ)BSalBtémé%lnnfwesnemdstoﬂanahwat room

therlgg(1 gfy d%‘tﬁﬁj lﬁlb ﬁael&a%&’ hIORQIEHD S %W?@B‘%YQME%

ecogn by the anti es ac ordln%wo the Invention, so that the

@@Wﬂtﬁﬂbﬂ@%ﬁmasﬁﬁbﬁﬁﬂl@ﬂyg §‘ﬁ§é‘iﬁé 2% Hemtrshinto the flow
bigtinyated:pantidestitaminn acitds} pesening-tbeaxtd cellular

b) [L-1beta is covalently immobilized on the chip surface (CM5) by amine
coupling, TL-1R is injected in a concentration of 10 nM under mass transfer
conditions in order to determine the maximum signal which served as reference
value. Inhibition of rshIL-1R (10nM) binding is measured by pre-incubation of IL-
1R with increasing concentrations (0.78 -100 nM) of IL-1R antagonist, rhiL-1beta
or DEI5/8. Subsequently, the samples are injected into the flow cells and interaction

with immobilized rhil-1beta is determined.

JL-1R antagonist shows in the first assay no inhibition of IL-1R binding at a
concentration of 100 pM. IL-Ibeta shows half maximal inhibition (IC50) at 8 nM,
DREI5/8 at 2 nM. In the second assay IL-1R antagonist shows.an inhibitory activity
(IC50) of 4 nM, DE[5/8 of 2nM and 2D8 of 2 nM.

Since IL-1R antagonist do not inhibit binding of IL-1R to 2D8 in a concentration of
up to 100 M, it is concluded that 2D8 and IL-1R antagonist do not bind to IL-1R



=)

25 domain of rshiLIR were synthesized for use in anti-IL-1R / rshIL-1R
pepscan analysis. The peptides overlap by 10 amino acids and contain
woanisemsisterminally biotinylated spacer. The biotinylated. peplidasagenact47
coupled to streptavidine coated micro titer plates, incubated. with
anti-hIL1R antibodies and detected with anti.-FCy -antibody. Bound
peptides represent the recognized sequence epitope of IL-1R. WO
2005/02387R RGTAERRAMGA004% 22 8nixdinpled Bimditgof 2DgarfdL-1R
DE15/8.tq 11-1R in the.presence - ' iR I di
R ACUBHBF 1L SR i 1L L Ay L Uding
pléisindiR respganise sithy acBiatore 3OSy dtsh/ %é@%‘éﬁé’t)é&%ti%‘féé“g@m“
5. determined fy. annisetion ahiwe minktes dhrations dissociation rHatdsnding
are measured by a washin stgp %tgre’gﬁfgg% es d&’ﬁ?—}?{' Negative
chnieb dati IS BRSSO GREINEIEaREE T8 corvection of system
intrinsic baseline drift and for noise signal reduction. Two assay formats
with the antibody and IL-1R immobilized to the chip surface are used. for
this study. 10 a) Anti-IL-1R antibody 2D8 is covalenfly immobilized on the
chip surface (CM5) by amine coupling. IL-1R is injected in a
concentration of 1.0 nM under mass transfer conditions in order to
determine the maximum signal which serves as a reference in the
inhibition studies. Inhibition of IL-1R (10nM) binding is measured. by
prein.cubation (in HBS-P buffer for at least 20 min at room 15
temperature) of IL-1R with increasing concentrations (0.78-100 nM) of
IL-1R antagonist, IL-Ibeta or DEI5I8. Subsequently, the samples are
injected into the flow cells and interaction with immobilized 2D8 antibody
is determined. b) IL-Ibeta is covalently immobilized on the chip surface
(CM5) by amine 20 coupling. IL-1R is injected in a concentration of 10 nM
under mass transfer conditions in order to determine the maximum signal
which served as reference value. Inhibition of rshiL-1R (IOnM) binding is
measured by pre-incubation of IL- 1R with increasing concentrations (0.78
-100 nM) of IL-1.R antagonist, rhiL-l.heta or DEI5/8. Subsequently, the
samples are injected into the flow cells and interaction 25 with
immobilized rhiL-Ibeta. is determined.
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IL-1R antagonist shows in the first assay no inhibition of IL-IR binding at a
cancentration of 100 M. IL-Ibeta shows half maximal inhibition (IC50) at 8

WORROSHEEB at 2 nM. In the second assay IL-1R antagonist SRERERIN04/010047

inhibitory activity (IC50) of 4 nM, DEI5/8 of 2nM and 2D8 of 2 nM. 30
Since IL-1R antagonist do not inhibit’ Pldlng of IL-1R to 2D8 in a
concentration of up to 100 M, it is concluded that 2D8 and IL-1R
antag@mistaenpet bind to IL-IR WO 2005/023872 PCT/EP2004/010047
-29 in a competitive manner. 2D8 induces an immediate conformation

change of IL-1R upon binding. This conformation change of IL-1R does
nb1 g%rﬁﬂléwh’f‘d Biramgobf LT BnteZdn®&t to the receptor. 2D8 and

DB shgwnallesteria jnhibiHoCREISHS el Raktagonist b3 bindingte the

IP@P 11|nl|¥i %gg%@%gi@%/ 85)4 2D8, indicating a competitive
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Patent Claims 1. Antibody binding to human IL-1R and inhibiting the
binding of human IL-1
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20

WO 2WIF epitope depleted antibody variant or a fragment %?@51%523%

to IL-1R, characterized in that said antibody is obtainable from hybridoma
cell line MAK<h-IL-IRI>2D8 (DSM ACC 2601) or is a chimeric humar)'

ized
ibody’
showing an IC50 value of 35 pM or lewer for the inhibition of IL-1
mediated secretion of 11-8 and IL-6 in human fibroblast cells like MRC5
(ATCC CCL 171). 2. Antibody according to claim 1, characterized in that
said antibody is 10 produced Bythybfitioma cell line MAK<h-IL-1RI>2D8
(DSM ACC 2601). 3. Antibody according to claim 1 or 2, characterized in

that said. antipody is of  1gG4 isotype or is of 1gGi isotype, modified in t

Thing@ 8GR i LA A0 BT %%%%%Pfh‘ﬁw i
secandIntet; dbmaiteregibmofabeid as $80dvetn@sni G2 drdCHBridoma
(?}UVT&QE;%Q ﬁff&d _ ﬁftﬁﬂttﬂlﬂ@%%@-(bm A@@@@Mg@@%gﬂ '&Ei%ﬁteﬁ?i@g Mknanized
characterized in, that said antibo ows. variable and constant.regions
oo o E R PY b Art Pa, Tt A ey oo
to claimwingoun kg scheriob 8P analfniey @&éb@ém@bmwéﬁés@e@?d
20 65 Antibedy Eraordingrto; Glaimskiof ehasactetiz gy RORIASIOT aSCL
comﬁ)lje1 entarity determining regions (CDRSs) the following sequences: a)
in the’heavy chain as CDRs CDR1 (aa 45-54), CDR2 (aa 69-84) and

CDR3 (aa 117-123) of SEQ ID NO: I, and b) in the light chain as CDRs
2CDR4{a80d3-5 e clARZ (aa ZRi7S) arlchr25 R @ai A2 <hR0)of BEQ 15

ID NQ:2; 7. Antihadly: according:fo claims:L 0. zaduipthalsaid
sl R R SR e A

Antibody according to claims 1 to 7 obtainable from hybridoma cell line
IMAK ghniibaR>208 (DS M ARG 2601}, 9hThetasecdfiariiantibodyngbodidingt
to clajms L0 forthe sravafaciure.ef pharmagemtical.compesition. about
aa 220-240 between CH1 and CH2 and/or the second inter-domain region of
about aa 330 between CH2 and CH3 (numbering according to Kabat).

4. Antibody according to claim 1, characterized in that said antibody shows
variable and constant regions selected from Figures 7 to 10 and Figures 14 to -
16.

5. Antibody according to claims 1 to 4 characterized by an affinity of about 300
pM or less (Kp).

6. Antibody according to claims 1 to 5 characterized by comprising as

complementarity determining regions (CDRs) the following sequences:

a)}  in the heavy chain as CDRs CDR1 (aa 45-54), CDR2 (aa 69-84) and
CDR3 (aa 117-123) of SEQ ID NO:1, and

b} in the light chain as CDRs CDR1 (aa 43-57), CDR2 (aa 73-79) and
CDR3 (aa 112-120) of SEQ ID NO:2. _

7. Antibody according to claims 1 to 6 characterized in that said antibody is of

rat origin.
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5 10. A pharmaceutical composition containing an antibody according to
claims 1 to 8 in a pharmaceutically effective amount. 11. Hybridoma f@‘f«ljlom

WO pBERAK <h-IL-1RI>2D8 (DSM ACC 2601). 12. Method fof the

manufacture of a pharmaceutical corr%position comprising a

pharmaceutically effective amount of an antibody according to claims 1 to
8. 10 13. A nucleic acid encoding a polypeptide capable of assembling

dogetherwith the-respactiyelyiatber antibaby.chaite definetiybeidwwma cell line
whereas said_polypepfide is..eithef-.a).an.antibody heavy chain comprising
as Cﬁ%@%%%g#ﬁﬁﬁggiﬁg%gg E(5\?&‘?&-84) and CDRS3 (aa 117-123) of
SEQ ID NO:1, or 15 b) an antibody light chain comprising as CDRs CDRI
§aa 43157, CHRR e i3y Dani-GRR3{aasl12612@0f SERUDUNOR.0f 2

14. A engression vector c%mgrising a nucleic acid according to claim 13,
rinacettical cOMpPOSHion.

a o) . Ly . .
capag expressing &aid nucleic acid in a prokaryotic or eukaryotic host
cell. 20 15. A prokaryotic or eukaryotic host cell comprising the vector
6 COgipBAen SlatmcilcdbpAsiethanh fainihe protudtioly ot eopblypEpsdans 1
binding 1012 and ippibling dheibinding,af|L-1 to IL-IR, characterized

by expressiﬁ&a nucleic acid encoding a heavy chain and a nucleic acid
encoding a light chain 25 according to claim 13 in a prokaryotic or
eulcarydicchoss callland Mawdribg 1 Bai PRy ppideroratdaid cell. -34-

17. Use of a therapeutically effective amount of an antibody according to

claims 1 to 8 for the manufacture of a medicament;f -eatment o
patier¥iy ﬂ%é&f&?‘éd’&ﬁ%ﬁﬁ%&%&%ﬁ&? Err%t&p%?l%%. I\%Eéthlg%g%% tCEre_ iy o
manufdctuming whaH eefiitsoty HEeSRlALD tRETATEARN TERAPCRMS &
that in the sequences of the variable regions of antibody 2D8 one or more
amino,acids is/are mutated, de [ - ) gelve anfameth
a}%ind’&a%?&f?)csﬁ%%ﬁﬁl n é‘l“ S g(g%gggﬁ%%%%?ﬂggﬁb\%g%g’?ls ?ngnuff;\cturte(ge ;
contairsipaiviEiefbacia dﬁ@‘%ﬁﬁ%ﬁ%ﬁﬁ@%"&nﬁ%gﬁﬁs Vafidhig T

regiongrapd additional human constant regions, as shown in'Figs. 14

a)  an antibody heavy chain comprising as CDRs CDR1 (aa 45-54), CDR2
(aa 69-84) and CDR3 {aa 117-123) of SEQID NO:1, 01

b)  an antibody light chain comprising as CDRs CDRI (aa 43-57), CDR2
(aa 73-79) and CDR3 {aa 112-120) of SEQ ID NO:2.

14. An expression vector comprising a nucleic acid according to claim 13, capable

of expressing said nucleic acid in 2 prokaryotic or eukaryotic host cell.

15. A prokaryotic or eukaryotic host cell comprising the vector according to

claim 14.

16. A method for the production of a polypeptide binding to II-1R and
inhibitiﬁg the binding of IL-1 to IL-1R, characterized by expressing a nucleic
acid encoding a heavy chain and a nucleic acid encoding a light chain
according to claim 13 in a prokaryotic or eukaryotic host cell and recovering

said polypeptide from said cell



to 16, in a consecutive reading frame, expression is performed in a host
cell and the recombinantly produced antibody light and heavy chains are
assembled together to an antibody according to the invention. WO
2005/023872 PCT/EP2004/010047 SEQUENCE LISTING <110> F.
Hoffmann-La Roche AG <120> Antibgglies against interleukin-1 receptor
and uses thereof <130> 21842 <150> US 60/501681 <151> 2003-09-10
<150> EP 03029659 <151>2003-12-23 <160> 33 <170> Patentin
Versidse30P atpetapautigdliyeffadtiveams PRI’ a2 BBiibedy <400rdibdvietoldams

Val L, @lyol- g FRSERRISS dr o hEYd BRE B e tFeadRerk 3L datiehdin -
Lou Ser Gin Lea GIn Leu Lys Glu Ser Gly Pro G1y Leu Val GIn 20 25 30

Pro 8epdsiPtRriRipgEately 5 2R)s Thr Val Ser Gin Leu Ser Leu 35 40
45 Thr Ser Asn Ser lle Thr Trp lle Arg GIn Pro Pro Gly Arg G1y Len 50 55

160 AT AR ELIRARS LA S 0e00) ARG LG AR Enten,
GIn ghaactesized in that in the sequences of the variable regions of antibody 2D8
one or more amino acids is/are mutated, deleted or added to the respective
enframed amino acid(s) shown in Figs. 7-10, an expression vector is
manufactured containing a nucleic acid encoding said modified antibody
variable regions and additional human constant regions, as shown in Figs. 14

to 16, in a consecutive reading frame, expression is performed in a host cell

and the recombinantly produced antibody light and heavy chains are

assembled together to an antibody according to the invention,



Val Phe Len Lys Met Asn Ser Leu Gin Thr Glu Asp Ser Ala Met Tyr 100
105 110 WO 2005/023872 PCT/EP2004/010047 -2 Phe Cys Ala Arg Tyr

wianiIyeiRye Phe Asp Tyr Trp Gly Gin Gly Val 115 120 125 Metrvalzdhgo1o047
Val Ser Ser Ala Gin Thr Thr Ala 130 135 <210> 2 <271> 138 <212> PRT
<213> rat <400> 2 Met Gin Thr Asp Thr-Leu Len Len Trp Val Len Len
Leu Trp Val Pro 151015 Gly Ser Thr Gly Asp lle Val Leu Thr GIn Ala
Pro Val Lou Ala Val 20 25 30 Ser Lou Glu Gin Arg Ala Thr lle Ser Cys Lys
Ala Ser. GIn Asn Val 35 40 45 R%%E%%En }\I@T&I\Tf Val Ser Tyr Val His Trp
Tyr Gin Gin Lys Pro Arg 50 55 60 Gin Gin Pro Lys Lou Leu lle Tyr Lys
Giy-Ber Asn Haddimaky Pive X5K65%70 75 80 Val Pro Ala Arg Phe Ser Gly
Ser Gly Ser Arg. Thr. Asp Phe Thr Leu 85 90 95 Thr lle Asp Pro Val Glu
TRrA%p &nﬁlﬁ%%lﬁaaigﬁ%ﬁr THFCYSER 106985 T16'CInSar EYE &ty
His Byo Asp #he Phe Gly Ala Gly Thr Lys Leu Glu 115 120 125 Leu Lys
Arg Ala Asp Ala Ala Pro Thr Val 130 135 :

<150> US 60/501681
<151> 2003-~-09-10

<150>
<151>

b

P 03025659
3-12-23

C03-1

<160> 33

<170> PabtentIn version 3.2

<210> 1

<211> 139

<212> PRT

<213> rat

<400> 1

Met Ala Val Leu Gly Leu Phe Fhe Cys Leu Leu Ile Phe Pro Ser Cvs

1 5 10 is

Val Leu Ser Gln Leu Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Gln
20 25 30

Pro Ser Gln Thr Leuw Ser Leu Thr Cyg Thr Val Ser Glu Leu Ser Leu
. 35 40 . 45

Thr SBer Asn Ser Ile Thr Trp Ile Arg Gln Pro Pro Gly Arg Gly Leu
50 55 50

Glu Trp Met Gly Met Ile Trp Ser Asn Gly Asp Thr Asp Tyr Asn Ser
65 70 75 80

Ala Phe Thr Ser 2rg Leu Ser Ile Ser Arg Asp Thr Ser Lys Ser Gin
85 30 95

Val Phe Leu Lys Met Asn Ser Leu Gln Thr Glu Asp Ser Ala Met Tyr
100 105 110



<210> 3 <211> 445 <212> PRT <213> chimeric (rat/human) WO
2005/023872 PCT/EP2004/010047 -3- <400> 3 GIn Lau GIn Lau Lys Glu
W BB EBlyPID Gly Lau Val Gin Pro Ser Gin 1510 15 Thr Lauigartemadkhinoo47
Cys Thr Val Ser Glu Lou Ser Lau Thr Ser Asn 20 25 30 Ser lle Thr Trp lle
Arg Gin Pro Pro Gly Arg Gly Lou Glu-T¥¢p Met 35 40 45 Gly Met lle Trp
Ser Asn Gly Asp Thr Asp Tyr. Asn Ser Ala Phe Thr 50 55 60 Ser Arg Lau
Hek lle, e Arg.-Asp IhiSerbysroeraimyal Rhedeus65 £Q. 75 80:Lys
Met Asn Ses Lou. Gin. Thr Gin Asp Ser Ala Met Tyr Phe Cys Ala 85 90 95
Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp G1ly Gin Gly Val Met Val Thr 100
105 110 Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Lau Ala Pro
115 170 12% Ser 8eF 1578 Sér Thr: S8F GRFGHAThr Ala Ala Lou Gly Cys
Lau V130 135 140 Lys ,&SB Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
Asn Ser Gly Ala 145 150 155 160 Lau Thr Ser Gly Val His Thr Phe Pro
Ala;¥al LLau Gin Ser Ser Gly 165 170 175 Lau Tyr Ser Lau Ser Ser Val

\ialiThr YakPro Ser Ser. Ser. Lau Gly 180 185 190
<212> PRT .
<213> rabt

<400> 2

Met Glu Thr Agp Thr Leu Leu Leu Trp Val Leu Leu Leu Prp Val Pro
1 5 10 15

Gly Ser Thr Gly Asp Ile Val Leu Thr Gln ala Pro Val Leu Ala vVal
20 25 30

Ser Leu Glu Gln Arg Ala Thy Tle Ser Cye Lys Ala Ser Gln Asn Val
35 40 45

Asp Asn Arg Gly Val Ser Tyr Val His Trp Tyr Gln Gln Lyvs Pro Arg
56 55 60

Gln Gln Pro Lys Leu Leu Ile Tyr Lys Gly Ser Asn Leu Ala Phe Gly
&5 70 75 80

Val Pro Ala aArg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu
85 g0 95

Thr Tle Asp Pro Val Glu Thr Asp Rap Phe Ala Thr Tvr Tyr Cys Gln
100 105 110

Gln Ser Lys Gly His Pro asp Thr Phe Gly Ala Gly Thr Lys Leu Glu
115 120 125

Leu Lys Arg Ala Asp Ala Ala Pro Thr Val

130 135
<210> 3
<211> 445
<212= PRT

<213> chimeric {(rat/human)



Thr Gin Thr Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys 195 200
205 WO 2005/023872 PCT/EP2004/010047 -4 Val Asp Lys Lys Val Glu
wdPioukyssRer Cys Asp Lys Thr His Thr Cys 210 215 220 Pro PEa/ERE R 0047
Ala Pro Gin Lou Lou Gly Gly Pro Per Val. Phe Lou 225 230 235 240 Phe
Pro Pro Lys Pro Lys Asp Thr Leu Met le-Per Arg Thr Pro Glu 245 250 255
Val Thr Cys Val Val Val Asp Val Per His Glu Asp Pro Glu Val Lys 260 265
270 Phe Asn Tim Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
215280 285 Pro Arg Glu Glu Gin Tyr Asn Per Thr Tyr Arg Val Val Per Val
Lou 290 295 300 Thr Val Lou His Gin Asp Trp Lou Asn Gly Lys Glu Tyr
LgarCysul 7an 305: 310 315 320 Yl 86t ASH Lyy AR Lot PrecAla'Protle
Glu Lys Thr lle PerfLys 325 330 335 AlaLys Gly Gin Pro Arg Gl.u Pro Gin
Val Tyr Thr Len Pro Pro Per 34D 345 350 Arg Asp Gin Leu Thr Lys Asn
Glp, ValPer Lou ThyCys Lel, Val Lys. 355 360.365..Gly.Phe. Tye.Pra.Per
Asp lle Ala ValkGlu Trp Gin Ser Asn£sly Gin 370 375 380 #ro Glu Asn.
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Her Asp Gly 385 390 395 400
Ser Phe Phe Lou Tyr Per Lys Leu Thr Val Asp Lys Her Arg Trp GIn 405
436415 Gy Gty Ash V& Phe Ege? €y Per VarMet Hig GUAl 2.8l His

Asn 35

Gly Met Ile Trp Ser Asn Gly Asp Thr Asp Tyr Asn Ser Ala Phe Thr
50 55 60

Ser Arg Leu Ser Ile Ser Arg Asp Thr Ser Lys Ser Gin Val Phe bLeu
65 70 75 80

Liya Met Asn Ser Leu Gln Thr Glu Asp Ser Ala Met Tyr Phe Cys Ala

Arg Tyr Asn Tyr Tyvr Phe Asp Tyr Trp aly Gln Gly Val Met Val Thr
100 105 110

val Ser Ser Ala Ser Thr Lye Gly Pro Ser Val Phe Pro Leu Ala Pro

115 120 125

Ser Ser fys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val
1390 135 140

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
145 150 155 © 160

T.eu Thr Ser CGly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly
165 170 175

Teuw Tyvr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly
180 185 180

Thr Gln Thy Tyr Ile Cye Asn Val Asn His Lys Pro Ser Asn Thr Lys
195 200 205



420 425 430 WO 2005/023872 PCT/EP2004/010047 -5 His Tyr Thr Gin
Lys Set Len Ser Lou Ser Pro Gly Lys 435 440 445 <210> 4 <211> 442
WOBARFRRT <213> chimeric (rat/human) <400> 4 Gin Len Gio'l/aubys010047
Glu Ser Gly Pro Gly Lou Val GIn Pro Ser GIn 15 10 15 Thr Len Ser Lou
Thr Cys Thr Val Ser Glu Leu Ser Leu #hr Ser Asn 20 25 30 Ser lle Thr
Trp lle Arg GIn Pro Pro Gly Arg Gly Leu Glu Trp Met 35 40 45 Gly Met lle
TP SerASR GlyAsp ThnAsp, TyrAse:-SerAkad he I hh:5@:5560 Ser Arg
Lou Senlle Ser Arg Asp ThriSer Lys Ser Gin Val22he Lou 65 70 75 80
Lys Met Asn Ser Lou GIn. Thr Gin Asp Ser Ala Met Tyr Phe Cys Ala 85 90
95 Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Val Met Val Thr 100
5 130 val Set Séf ﬁ?%ﬁl‘ﬁ%{z@‘@ﬁ}?’t%lﬁe?rﬁa?ﬁhgaﬁrgieegeﬂla
Pfo 115 120 125 Cyszé%r Arg Ser Thr Ser &iR Ser Thr Ala Ala LeﬁOGIy
Cys Len Val 130 135 140 Lys Asp Tyr Phe Pro Gin Pro Val Thr Val Ser

Tup Ash Ser Gly Ala 145 450 455 160 reourThr Ser Gly Mal His Thr.Phe
Pro Ala Val Lou GinSer Ser Gly, 250 255

Val Thr Cys Val val Val asp Val His Glu Asp Pro Glu Val Lys
Z

6

<>
[\ s
K

Phe Zsn Trp Tyr Val Asp Gly val Glu Val His Asn Ala Lys Thr Lys
275 280 285

Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
280 2595 300

Thr Val Teu His Gln Asp Trp Leu Asn Gly Lyes Glu Tyr Iys Cys Lys
305 310 315 320

Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
325 330 335

Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
340 345 350

Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gin
370 375 380

Pro Glu Asn Asn Tyvr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
385 398 395 400

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val hsp Lys Sar Arg Trp Gln
408 410 415

Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu 2la Leu His Asn
420 425 430



165 170 175 WO 2005/023872 PCT/PP2004/010047 -6 Lou Tyr Ser Leu
Ser Ser Val Val Thr Val Pro Ser Ser Ser Lau Gly 180 185 190 Thr Lys

wd Melys kR Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys 195-20Q-2%010047
VaI Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys 210
215 220 Pro Ala Pro Glu Phe Leu Gly &ly Pro Ser Val Phe Lau Phe Pro
Pro 225 230 235 240 Lys Pro Lys Asp Thr Lou Met lle Ser Arg Thr Pro
Glu Val Thr Cys 245 250 255 Val Val Val Asp Val Ser GIn G1u Asp Pro
GluVal Gl Phe Asn T, 260,265 270 Tur, Val AspGlyval Glu Val His
Asn Ala LysdThr Lys Pro Arg Glu,275 280 285 Glu GiasPhe Asn Ser Thr
Tyr Arg Val Val Ser Val Lou Thr Val Lau 290 295 300 His Gin Asp Trp
Lou Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 305 310 315 320 Lys
G3#tbeu Pro Ser Ser lle Glu Lys Thr lle Ser Lys Ala Lys Gly 325 330 335
Gfri’Pro Aff Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Gin 340
33%13 t Thr LysaAt\ GIn VaI Ser Leu Thr Cys Leu Val Lys Gly Phe
Tyr 355 360 365 Pro Ser Asp lle Ala Val Glu Trp Gin Ser Asn G1y Gin
Pradain Asn 370 375 380 Asn Tyr Lys Thr Thr Pro Pro Val Lou Asp Ser
Asp Gly Ser Phe Phe 385 390 395 400

Gln Deu Gln Leuw Lys Glu Ser Gly Pro Gly Leu Val Gln Pro Ser Gln
1 5 ic 15

Thr Leu Ser Deu Thr Cys Thr Val Sex Glu Leu Ser Leu Thr Ser Asn
20 25 30

Ser Ile Thr Trp Ile Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp Met
35 40 45

3ly Met Ile Trp Ser Asn Gly Asp Thr Asp Tyr Asn Ser Ala Phe Thr
50 55 60

Ser Arg Leu Ser Tle Ser Arg Asp Thr Ser Lys Ser Gln Val Phe Leu
65 70 75 80

Iys Met Asn Ser Leu Gln Thr Glu Asp Ser Ala Met Tyr Fhe Cyes Ala

Arg Tyr Asn Tyr Tyr Phe Asp Tyvr Trp Gly Gln Gly Val Met Val Thr
100 105 110

val Ser Ser BAla Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
115 120 125

Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val
130 135 140

ILvs Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Typ Asn Ser Gly Rla
145 150 155 160

Leu Thr Ser Glyv Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly
165 170 175



WWO 2005/023872 PCT/PP2004/010047 -7 Leu Tyr Ser Arg Leu Thr Val
Asp Lys Ser Arg Trp Gin Gin G1y Asn 405 410 415 Val Phe Ser Cys Ser
w/akbesktis Glu Ala Leu His Asn His i'yr Thr 420 425 430 Gipdzygi3tk@bia7

Ser. Len Ser Leu Gly Lys 435 440 <210>5 <211> 217 <212> PRT
<213> chimeric (rat’/human) <400> 5-Asp lle Val Lou Thr Gin Ala Pro Val
Lou Ala Val Ser Lou Glu Gin 1510 15 Arg Ala Thr lle Ser Cys Lys Ala
Ser Gin Asn Val Asp Asn Arg Gly 20 25 30 Val Ser Tyr Val His Trp Tyr
GiauGipl ¥ Pro Ag GGtk Pro:ky$:3540 46 Lew-Leu-lle-TyrdysGly
Ser Asn Lou AlsoPhe Gly Val Pro AlesArg 50 55 60 Phe Her Gly Ser Gly
Ser Arg Thr Asp Phe Thr Lou Thr lle Asp Pro 65 70 75 80 Val Glu Thr
Asp Asp Phe Ala Thr Tyr. Tyr Cys Gin Gin Her Lys G7y 85 90 95 His Pro
AR THP He EKF ATE THIPLYS 1 8GFGINL OWLYS ARFTHE108-165°110
Val Ala Ala Pro Ser Val Phe lle Plie Pro Pro Ser Asp fu Gin Lou 115
120 125 Lys Ser Gly Thr Ala Ser Val Val Cys Lou Leu Asn Asn Phe Tyr

Rran186: 2.3 140 val clu Ser Lvs Tyr Gly Pro Pro Cys Pro Ser Cys
210 215 220

o Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
225 230 235 240

Lyvs Pro Lyes Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
. 245 250 255

Val Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp
260 265 270

Tyr Val Asp Gly Val Glu Val His Asn Bla Lys Thr Lys Pro Arg Glu
275 280 ZRE5

Glu Gln Phe Zsn Ser Thry Tyr Arg Val val Ser Val Leu Thr Val Leu
290 295 300

Hig Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
305 310 315 320

Livs Gly Leu Pro Ser Ser Ile Glu liys Thr Tle Ser Lys Ala Lys Gly
325 330 338

Gln Pro Arg Glu Pro Glno Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu
340 345 350 '

Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lvas Gly Phe Tvr
355 360 385

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser 2sn Gly Gln Pro Glu Asn
370 375 380

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
385 330 385 400



WO 2005/023872 PCT/EP2004/010047 -8 Arg Gin Ala Lys Val Gin Trp
Lys Val Asp Asn Ala Leu Gin Ser Gly 145 150 155 160 Asn Ser Gin Glu
W ﬁ}regﬂggrj&r Glu Gin Asp Ser Lys Asp Ser Thr Tyr 165 170 1 %15 kbedk10047
er Ser Thr Lou Thr Leu Ser Lys Ala Asp Tyr Glu Lys His 180 185 190
Lys Val Tyr Ala Cys Gin Val Thr His Gin.Gly Lou Ser Ser Pro Val 195 200
205 Thr Lys Ser Phe Asn Arg Gly Glu Cys 210 215 <210> 6 <211> 1i.5
<212> PRT <213>rat <400> 6 Gin Leu Gin Leu Lys Glu Ser Gly Pro Gly
Leu Val Gin Pro Ser Gin 1510 15 Thr Leu Ser Leu Thr Cys Thr Val Ser

Glu Lay Ser ey The, Ser-Asm 202539 Ser HegThisT rdles ArgeGin:Rro
Pro Gly Arg Gly Law:&lu Trp Met 35 40 4%0Gly Met lle Trp SeéRsn Gly
Asp Thr Asp Tyr Asn Ser Ala Phe Thr 50 55 60 Ser Arg Leu Ser lle Ser
Arg Asp Thr Ser Lys Ser Gin Val Phe Leu 65 70 75 80 Lys Met A§£1r8er

LEELGIRT A Gy ASE SEF AREMEL Ty Phe' EySAIA 6560 %iA’%rTyr Asn
Tyr Tyr Phe AS5°Tyr Trp Gly Gin Gy Val Met Val Thr 100 105 110

Gln Iys Ser Leu Ser Leu Ser Leu Giy Lvs
435 440

<210> b

<211> 217

<212> PRT

<213> chimeric {(rab/human}

<4£00> 5
Aap TIle Val Leu Thr Gln Ala Pro val Leu Ala Val Ser Leu Glu Gin

1 5 10 15

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

Val Ser Tyr Val His Trp Tvr Gln Gln Lys Pro Arg Gln Gln Pro Lys
35 40 45

Leu Leu Ile Tyr Lys Gly Ser Asn Leu 2la Phe Gly Val Pro Ala Arg
50 55 &0

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

val @lu Thr Asp Asp Phe Ala Thr Tyr r Cys Gln Gln Ser Lys Gly
85 90 95

His Pro Asp Thr Phe Gly Ala Gly Thr Lvs Lew Glu Leu Lys arg Thy
100 105 110

val Ala Ala Bro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
115 120 125

Lys Ser Gly Thr Ala Ser val Val Cys Leu Leuw Asn Asn Fhe Tyr Pro
130 135 140



WO 2005/023872 PCT/EP2004/010047 -9- Val Ser Ser 175 <210>7
<211> 115 <212> PRT <213> Artificial <220> <223> HURDIVHvI

w0480 3%1zin Lou Gin Lou GIn Glu Ser Gly Pro Gly Lou Val lystRre&aro1o047
Gin 151015 Thr Lou Ser Len Thr Cys Thr Val Ser Gly Leu Ser Lou Thr
Ser Asn 20 25 30 Ser lle Thr Trp Val®Arg Gin Ala Pro Giy Gin Gly Lou Glu
Trp Met 35 40 45 Gly Met lle Trp Ser Asr. Gly Asp Thr Asp Tyr Asn Ser
Ala Phe Thr 50 55 60 Ser Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn
Thr Lou Tyr Lou 65 70 75 80 Gin Met Asn Ser Lou Lys Thr Glu Asp Thr
Ala \alLTyralyrCys Al 85r90 8bs Arg AR THT AT yePeAspT gLl rp
Gi¢ Gin Gly Thr Leu VEITThr 100 105 110 Wa¥ Ser Ser 115 <2108
<211> 115 <212> PRT <213> Artificial

Asn Ser Gln Giu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
165 170 175

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyvr Glu Lys His
180 185 190

Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu fer Ser Pro Val
195 200 205

Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 6

<21i> 115
<212> PRT
<213> rat

<400> 6
Gln Leu Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Gln Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Glu Leu Ser Leu Thr Ser Asn
20 25 30

Ser Ile Thr Trp Ile Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp Met
35 40 £5

Gly Met TIle Trp Ser Asm Gly Asp Thr Asp Tyr Asn Ser Ala Phe Thr
50 55 &0

Ser Arg Leu Ser Ile Ser Arg Asp Thr Ser Liys Ser Gln Val Phe Leu
65 70 75 80

Iys Met Asn Ser Leu Gln Thr ¢lu Asp Ser Ala Met Tyr Phe Cys Ala
85 90 o5

arg Tyr Asn Tyr Tyr Fhe Asp Tyr Trp Gly Gln Gly Val Met Val Thy
100 108 : 110



<220> <223> FZDR.DIVHv2 <400> 8 WO 2005/023872
PCT/EP2004/010047 -10 GIn Leu GIn Lea Gin Glu Ser Gly Pro Gly Leu
WU, T Set Asn 20 25 30 Ser e Thr Trp val Arg GIt Al Pro Gl
p Val Arg GIn Ala Pro Gly
Gin Gly Leu Glu Trp Met 35 40 45 GlydMet lle Tip Ser. Asn Giy Asp Thr
Asp Tyr Ser Thr Ser Lau Lys 50 55 60 Ser Arg Leu Thr lle Ser Lys Asp
Thr Ser Lys Ser GIn Val Val Lea 65 70 75 80 Thr Met Thr Asn Met Asp
Pro Val Asg Thr Ala Thr Tyr Tyr Cys Ala 85 90 95 Arg Tyr Asn Tyr Tyr
Pp{%lAgﬁrTﬁ?I'rp Gly Gin Gly Thr Lou Val Thr 100 105 110 Val Ser Ser
115 <21D> 9 <211> 115 <212> PRT <213> Artificial <220> <223>
HURDIVHv3 <400> 9 Gin Lea GIn Lou GIn Glu Set Gly Pro Gly Lou Val
LysPre Per GIn 1510 15 Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Leu

SeiLau THESer Asn
<212> PRT

<213> Artificial

<220>
«223> HURDIVHVIL

<400> 7
&in Lew Gln Leu Gln @lu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Leu Ser hLeu Thr Ser Asn
20 25 30

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

Gly Met Ile Trp Ser Asn Gly Asp Thr aAsp Tyr Asn Ser Ala Phe Thr
50 55 60

Ser Arg Phe Thr Tle Sexr Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu
65 70 75 80

Gin Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 50 a5

Arg Tyvr Asn Tyvr Tvyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110

Val Ser Ser
115

<210> 8

<211> 115

<212> FPRT

«<213> artificial

<220>
<223> HURDIVHVZ

<400> 8



20 25 30 Ser lle Thr Trp Val Arg GIn Ala Pro Gly GIn Gly Lou Glu Try Met
35 40 45 WO 2005/023872 PCT/EP2004/010047 Gly Met lle Trp Ser Asn
woGhiHeRgkhr Asp Tyr Asn Pro Ser Lou Lys 50 55 60 Ser Argp¢alddadlo10047
Ser Val Asp Thr Ser Lys Asn Gin Phe Ser Lou 65 70 75 80 Lys Leu Ser

Ser Val Thr Ala Ala Asp Thr Ala Val-Tyr Phe Cys Ala 85 90 95 Arg Tyr
Asn Tyr Tyr Ph.e Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr. 100 105 110
Val Ser Ser 115 <210> 10 <211.> 115 <212> PRT <213> Atrtificial
220252232 R3WRDIVHYA. <4002 10.GinLeuEin 41 Gin Glu Ser Gly
RPro Gly Leu Val Lys Pro Ser Gin 15 1Q45 Thr Leu Ser Louikhr. Cys Thr
Val Ser Gly Leu Ser Lou Thr Ser Asn 20 25 30 Ser I'_e Thr Trp lle Arg
Gin Pro Pro Gly Lys Giy Pro Glu Trp Met 35 40 45 Gly Met lle Trp Ser
ASh & Asp THr A8P TyF A% Sef A PhE TH 505560 "8eriaigPRe Thr
lle Ser Arg AsztS)Asn Ser Lys Asn TRP Leu Tyr Leu 6570 75 80

Ser Ile Thr Tyrp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Mek
35 40 45

Gly Met TIle Trp Ser Asn Gly Asp Thr Asp Tyvr Ser Thr Ser Leu Lys
50 55 60

Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Ser Gln Val Val Leu
65 70 75 B8O

Thr Met Thr Zsn Met Asp Pro Val Asp Thr 2la Thr Tyr Tyr Cys Ala
85 ‘ 50 85

Arg Tyvr Asn Tvry Tyr Phe Agp Tyr Trp Gly Gln Gly Thr Lew Val Thr
100 1058 110

Val Ser Ser
115

<210> 9

<Z1li> 115

<212> PRT

<213> Artificial

<220>
<223> HURDIVHv3

<400> 9
Gln Leu Gln Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Leu Ser Leu Thr Ser Asn
20 25 30

Ser Ile Thr Trp Val Axg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45



Gin Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Al.a 85 90
95 Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr 100
wolfp kA0 2005/023872 PCT/EP2004/010047 12- Val SepSeribb4/010047

<210> 11 <211> 115 <212> PRT <213> Artificial <220> <223>
HURDIVHVS <400> 11 Gin Lou Gin-LEu-Gin Glu Ser Gly Pro Gly Leu Val
Lys Pro Ser Gin 1510 15 Thr Leu Ser Lou Thr Cys Tim Val. Ser Gly Len
Ser. Thr Ser Asn 20 25 30 Ser e Thr Trp lle Arg GinPrg Pro. Gly Lys
Cé%%;g§%3#%ﬁﬁ%%ﬁﬁg%séégﬂééig(é%?hﬁg%lﬁe fg%éééééé%géﬁ$%gépg}kwgisp
Tyr Ser. Thr Ser Lou Lys 50 55 60 Ser Arg Lou Thr lle Ser Lys Asp Thr
Ser Lys Ser. Gin Val Val Lou 65 70 75 80 Thr Met Thr Asn Met Asp Pro
Ve ASpaT He AT HELEYFTy Sy $A&ldT85 96705 ARFTFYF AsHFyFTFyFPhe
A8p Tyr Trp Gly Gin GI§°Thr Lou Val Thr 103705 110 Val Ser Set115

Iye Leu Ser Ser Val Thr ala Ala Asp Thr Ala Val Tyr Phe Cys Rla
85 80 95

Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
1060 108 110

Val Ser Ser
115

<Z10> 10

<211> 115

<212> PRT

<213> Artificial

<220>
<223>  HURDIVHvS

<400> 10
Gin Leu Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Liys Pro Ser Gln

i 5 ic 15

Thr Lew Ser Leu Thr CGys Thr Val Ser Gly heu Ser Leu Thr Ser Asn
20 25 30

Ser Tis Thr Trp Ile Arg Gln Pro Pro Gly Lys Gly Pro Glu Trp Met
35 40 45

Gly Met Ile Trp Ser Asn Gly Asp Thr Asp Tyr Asn Ser Ala Phe Thy
50 55 60

Ser Arg Phe Thr Ile Ser Arg Rsp Asn Ser Lys Asn Thr Leu Tyvr Leu
£5 70 75 g0

Gln Met Asn Ser Leu Lys Thr Glu asp Thr Ala val Tyr Tyr Cys Ala
85 80 95

Arg Tyr Asn Tyr Tyvr Phe Asp Tvr Trp Gly Gin Gly Thr Leu Val Thr
100 105 110



<210>12 <211> 115 <212> PRT <213> Atrtificial <220> <223>
HURDIVHv6 WO 2005/023872 PCT/EP2004/010047 -13- <400> 12 Gin
wols8bs@igskea Gin Gin Ser Giy Pro Gly Leu Val Lys Pro Ser Girda® 34380047
Thr Leu Ser Lea Thr Cys Thr Val Ser Gly Leu Ser Leu Thr Ser Asn 20 25
30 Serlle Thr Trp lle Arg Gin Pro PrgXGly Lys Giy Pro Glu Trp Met 35 40
45 Gly Met lle Trp Ser Asn Gly Asp T'nr Asp Tyr Asn Pro Ser Led Lys 50
55 60 Per Arg Val Thr lle Ser Val. Asp Thr Per Lys Asn Gin Phe Ser Leu
65 70 75 80 Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe
Cys Ala 8590 95 Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gin Giy Thr
Leu Val Ths 100 105 110 Val Ser Ser 115 <210> 13 <211> 110 <212>
PRT <213>rat <400> 1.3 Asp lle Val Leu Thr Gin Ala Pro Val Leu Ala

Val Ser Leu Gin GIn
<21.0> 11

<211> 115
<212> PRT
<213> Artificial

<220>
«<223> HURDIVHVE

<400> 11

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

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Leu Ser Leu Thr Ser Asn
20 25 30

Ser Ile Thr Trp Ile Arg Gln Pro Pro Gly Lys Gly Pro Glu Trp Meb
35 40 45

Gly Met Ile Trp Ser Asn Gly Asp Thr Asp Tvr Ser Thr Ser Leu Lys
50 55 &0

Ser Arg Leu Thr Ile Ser Lys Asp Thr Sexr Lys Ser Gln Val val Leu
65 70 75 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
B85 a0 95

Arg Tvr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110

Val Ser BSer
115

<210> 12

<211l> 115

<212> PBRT

<213> Artificial

<220> )
<223> HURDIVHEVS



151015 Arg AlaThr lle Ser Cys Lys Ala Ser GIn Asn Val Asp Asn Arg
Gly 20 25 30 Val Ser Tyr Val. His Trp Tyr Gin Gin Lys Pro Arg Gin Gin

woPi 35 40 45 Leu Leu lle Tyr Lys Gly Ser Asn Leu Ala Rteer@iyzdfalo10047
Pro Ala Arg 50 55 60 WO 2005/023872 PCT/EP2004/010047 -14 Phe
Her Gly Her Gly Ser Arg Thr Asp PhelThr Leu Thr lle Asp Pro 65 70 75
80 Val Glu Thr Asp Asp Phe Ala Thr Tyr Tyr Cys GIn Gin Ser Lys Gly 85
9_%@5> HB Pro Asp Thr Phe Gly Ala G1y Thr Lys Leu Glu Len Lys 100
105110 <210> 14 <211> 111 <212> PRT <213> Atrtificial <220> <223>
HURBDIVK4 s400x:14:Asp-Hedval ben Jhr Gin Set Pre Ate ThrrLelnSer
Lien Her Pro Gly £5 10 15 Gin Arg AlaiPhr Leu Ser. Cys LystAla Ser Gin
Asn Val Asp Asn Arg 20 25 30 Gly Val Ser Tyr Val His Trp Tyr Gin Gin
Lys Pro Gly Gin Ala Pro 35h40 4% Lys Len el{lll%ly Iay%h%l)é Her Asn
LB AREPHE GRAVAIPIS AR 50 5%(5 At Phe Ser Gy ser Gly Ser Gly
Thr Asp Phe Thr Len Thr lle Ser

Ser Tle Thr Trp Ile Arg Gln Pro Pro Gly Lis Gly Pro Glu Trp Met
35 40 45

Gly Met Ile Trp Ser aAsn Gly Asp Thr Asp Tyr hsn Pro Ser Leu Lys
50 55 60

Ser Arg Val Thr fle Ser Val Asp Thr Ser Lys Asn Gl Phe Ser Leu
65 70 75 80

Lye Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe Cys Ala
B85 G0 95

Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr
100 105 110

Val Ser Ser
115

<210> 13

<211> 110
<212> PRT
<z13> rat

<&00> 13
asp Ile Vel Leu Thr Gln Ala Pro Val Leu ala Val Ser Leu Glu Gln

1 5 10 15

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

Val Ser Tyr Val His Trp Tyr Gln Gln Lys Pro Arg Gln Gln Pro Lys
35 40 45

Leu Leu Ile Tyr Livs Gly Ser Asn Leu Ala Fhe Gly vVal Pro Ala Arg
50 55 60



65 70 75 80 Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin
Ser Lys 85 90 95 Gly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Len Gin
wolbmoskogss 00 105 110 <210> 15 <211> 111 <212> PRT <3dSyukbiificialoos?

WO 2005/023872 PCT/EP2004/010047 -15- <220> <223> HURDIVKVS
<400> 15 Asp lle Val Leu Thr Gin Sei4#ro Ala Thr Lea Per Leu Per Pro
Gly 151015 Gin Arg Ala Thr lle Per Cys Lys Ala Ser Gin Asn Val Asp
Asn Arg 20 25 30 Gly Val Ser Tyr Val His Trp Tyr Gin Gin Lys Pro Gly
@iz Ala-Rro, 354Q:4b kys hey tou Ale Tywd ya:GheSemAsi tessAla-Bhe
Gy Val Pro Ala 50 55760 Arg Phe Ser Gly Ser Gly Ser Gly Thr Aép Phe
Thr Lou Thr lle Ser 65 70 75 BO Ser Lou Gin Pro Gin Asp Phe Ala Thr
'I&'gyr Tyr. (;ﬂ s GIn GIn S%r Lys 8590 95 Gly His Pro Ale)ZThr Phe Gly Ala

fy Th L& LT GIFLOULYs™ 106 185 £30 €5165716°<2115 1l <B12>
PRT

His Pro Asp Thr Phe Gly Ala Gly Thr Iys Leu Glu Leu Lvs
100 105 110

<210> 14

<Z1l> 111

<212> PRT

<213> Artifieial

<Z220>
<223> HURDIVEvV4

<400> 14

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

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln Asn Val Asp Asn Arg
20 25 30

Gly Val Ser Tyr Val Hig Trp Tyr Gin Gln Lyvs Pro Gly Gln Ala Pro
35 40 - 45

Iye Leu Leu Ile Tyvr Lys Gly Ser Asn Leu Ala Phe Gly Val Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asgp FPhe Thr Leu Thr Ile Ser
65 70 75 BO

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Lys
85 g0 55

Gly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105 110

<210> 15

<211> 111

<212> PRT

<213> Artificial



<213> Artificial <220> <223> HURDIVKv7 <400> 16 Asp lle Val Leu Thr
Gin Ser Pro Ala Thr Lou Per Lou Per Pro Gly 1510 15 Glu Arg Ala Thr
wheldegs&ys Lys Ala Per Gin Asn Val. Asp Asn Arg 20 25 30 gty Mablerioes7
Tyr Val His Trp Tyr Gin Gin Lys Pro Gly GIn Ala Pro 35 40 45 WO
2005/023872 PCT/EP2004/010047 -165Lys Leu Leu lle Tyr Lys Gly Ser
Asn Leu Ala Phe Gly Val Pro Ala 50 55 60 Arg Phe Ser Gly Ser G1ly Ser
Gly Thr Asp Phe Thr Lou Thr lle Ser 65 70 75 80 Ser Lou Gin Pro Glu
Asp-Rhe Ala Thr Tyr Phe Cys GIn Gin Ser Lys 85 90 95 Gly His Pro Asp
ThrPhe GlyAdaxGly Thr Lys Leu Gin Leu Lys 100 105 110 <210> 17
<21' >iii <212> PRT <213> Atrtificial <220> <223> HURDIVKv8 <400>
1#Ag lle-¥al Leu Thr Gin Ser Pro Ala Thr Leu per Leu SerProGly 15

10 15 Glu Arg Ala Thr Leu Ser Cys LXS Ala Ser GIn Asn Vg\l As Agp Arg
ZOA‘?% §be val Leu Thr 8in Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1

5 10 15

Glu Arg Als Thr Tle ZSer Cys Lys ala Ser Gln Asn Val Asp Asn Arg
20 25 30

Gly Val Ser Tyr Val His Trp Tyr Gln Gin Lys Pro Gly Gln Ala Pro
35 40 45

Lys Leu Leu Ile Tyr Lys Gly Ser Asn Leu Ala Phe Gly Val Pro Ala
50 55 60

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

Ser Leu Gln Pro Glu Asp Phe 2la Thr Tyvr Tyr Cys Gln Gln Ser Lys
85 90 95

aly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105 110

<210> 16
<211> 111
<212> PRT
<213> Artificial

<ZZ20>
<223» HURDIVEVT

<400> 16
Asp Ile Val Leu Thr Gln Sexr Pro Ala Thr Leu Ser Leu Ser Fro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln hAsn Val Asp Asn Arg
20 25 30

Gly Val Ser Tyr Val His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
35 40 45



Gly Val Ser Tyr Val His Trp Tyr Gin Gin Lys Pro Gly GIn Ala Pro 35 40 45
Lys Lou Leu lle Tyr Lys Gly Ser Asn Lou Ala Phe Gly Val Pro Ser 50 55
woBBe ke Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Lou The4lg:58648%0047
70 75 80 Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Phe Cys GIn Gin See
Lys 85 90 95 Gly His Pro Asp Thr Phe;Gly Ala Gly Thr Lys Leu Gin Lou
Lys 100 105 110 <210> 18 <211> 111 WO 2005/023872
PCT/EP2004/010047 -I7- <212> PRT <213> Artificial <220> <223>
HCIRDI TKVY, 400> 1R Asp e Vallew Thr GiprSes Rre AlasThrkeu Ser
Lou Sgr Pro Gly 1510 15545lu Arg Ala Thr Leudser Cys Lys Ala Ser Gin
Asn Val Asp Asn Arg 20 25 30 Gly Val Ser Tyr Val His Trp Tyr Gin Gin
Lys Pro Gly Gin Ala Pro 35 40 45 Lys Leu Leu lle Tyr Lys Gly Ser Asn
Lo Ale Five Gly \ErPPoySErr56155160 &y Pive Ber By Sar &l S&F Gly
Thr Asp Phe Thr Lou THr lle Ser 65 70 75 86° Ser Leu Gin Pro GItP Asp
F‘égg '%L% E.]LlliaTiylroTing: X%peﬁee EQ.E§ %Ifyﬂ?y§59§9 %9'5 Gin Gln Ser Lys
85 50 55

Gly Hig Pro Rsp Thr Phe Gly Ala Gly Thr Lvs Leu Glu Leu Lys
100 105 110

<210>= 17

<211> 111

<212> PRT

<Z13> Artificial

<220>
<223> HURDIVEVE

<400> 17
Asp Ile Val Leu Thr @ln Ssr Pro Als Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Giu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln Asn Val Asp Asn Arg
20 25 30

Gly Val Ser Tyr Val His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
35 40 45
Iys Leu Leu Ile Tyr Lys Gly Ser Asn Leu Ala Phe Gly Val Pro Ser

50 35 60

Arg FPhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Sex
65 70 75 B0

Sar Deu Gln Pro Glu Asp Phe Ala Thr Tyvr Phe Cys Gln Gln Ser Lvs
85 a0 85

Gly His Pro Asp Thr Phe Gly ala Gly Thr Lys Leuw Glu Leu Lys
100 105 110

<210> 18
<211»> 111



Gly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Leu Glu Lou Lys 100 105
110 <210> 19 <211>in <212> PRT <213> Atrtificial <220> <223>
wd YRRV 10 <400> 19 Asp lle Val Lou Thr Gin Ser Pro Algd&LeidsaR0047
Leu Ser Pro G1ly 15 10 15 Gin Arg Ala Thr Lau Per Cys Lys Ala Ser Gin
Asn Val Asp Asn Arg 20 25 30 Gly ValzSer Tyr Val His Trp Tyr Gin Gin
Lys Pro Gly Gin Ala Pro 35 40 45 WO 2005/023872 PCT/EP2004/010047
-|8 Lys Ser Leu lle Tyr Lys Gly Ser Asn Leu Ala Phe Gly Val Pro Ser 50
?Agtﬁg >er Gly Ser Gly Ser G1y Thr Asp Phe Thr Lou Thr lle Ser
75 80 Ser Lau Gin Pro Glu Asp Phe Ala Thr Tyr Phe Cys Gin Gin
%rgl;ys 8590 95 Gly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Leu Glu
Leartys #001059110 <210> 20 <211> 115 <212> PRT <213> Artificial

<220> <223> HUR HIIVH v1
<400> 18

2sp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 i0 15

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln Asn Val Asp Asn Arg

20 25 30

Gly Val Ser Tyr Val His Trp Tyr Gin Gln Lys Pro Gly Gln Ala Pro

. Iys Leu Leu Ile Tyr Lys Gly Ser Asn Leu ala Phe Gly Vali Pro Ser
50 55 60

Ares Phe Ser Gly Sexr Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 TG 75 80

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

Gly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Deu Glu Leu Lvs
1.00 105 110

<210> 18

<21i> 111

<212> PRT

<213> Artificial

<220
223> HURDIVEv1O

<400> 18
Zsp Tle Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln Asn Val Asp Asn Arg
20 25 30

Gly Val Ser Tyr Val His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
35 40 45



<400> 20 Gin Val Gin Leu Gin Glu Ser Gly Pro G1ly Lau Val Lys Pro Ser
Glu 151015 Thr Leu Ser Lou Thr Cys Thr Val Ser Gin Lou Ser Leu Thr

woeIsASKk20 25 30 Ser lle Thr Tro lle Arg Gin Pro Pro Gly Lys &y koW Saide 47
Trp Ste 35 40 45 Gly Met lle Trp Ser Asn Gly Asp Thr Asp Tyr Asn Ser
Ala Phe Thr 50 55 60 Ser Arg Val Thgle Ser Val. Asp Thr Ser Lys Asn
Gin Phe Ser Lou 65 70 75 80 Lys Lou Ser Ser Val Thr Ala Ala Asp Thr
Ala Val Tyr Tyr Cys Ala 8590 95 Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp
Gly Gl Gl Thr Lew,Val T hr 100,105 110.WQ. 2005/923872 nro ser
PCTHP2004/010047 - 1%¥Wal Ser Ser 115 <21@> 21 <211> 115 <212>
PRT <213> Artificial <220> <223> HUH HuVH v2 <400> 21 Gin Val GIn
Leu Gin Glu Ser G1y Pro Gly Leu Val Lys Pro Ser Glu 151015 Thr Lau
867 126 PRE CY8 TRE VM SEHGRILASert dBTRRESErAsSH 20725 367 Ser
ife Thr Trp lle Arg Gin Pro Pro Gly Lys Gly Lau Glu Trp lle 8o

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tvr Phe Cys Gln Gin Ser Lys
85 S4G 95

Gly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105 110

<210> 20

<211> 115

<212> PRT

<213> Artificial

<220>
<Z223> HUR HuVH vi

<400> 20
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 it 15

Thy Leu Ser Leu Thr Cys Thr Val Ser Glu Leu Ser Leu Thr Ser Asn
20 25 30

Ser Ile Thr Trp Ile Arg Gln Pro Pro Gly Liys Gly Leu Glu Trp Ile

35 40 45

@ly Met Ile Trp Ser Zsn Gly Asp Thr Asp Tyr Asn Ser Ala Phe Thr
50 55 &0

Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gin Phe Ser Leu
65 70 75 820

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
B5 a0 95

Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 1.05 110



35 40 45 Gly Met lle Trp Ser Asn Gly Asp Thr Asp Tyr Asn Ser Ala Phe
Thr 50 55 60 Ser Arg Val Thr lle Ser Arg Asp Thr Ser Lys Asn GIn Phe

wooBhdHgsp 70 7580 Lys Lau Ser Ser Val Thr Ala Ala Asp ThirgdtaNed 010047
Tyr Tyr Cys Ala 85 90 95 Arg Tyr. Asn Tyr Tyr Phe Asp Tyr Trp Gly GIn
Gly Thr Lau Val Thr 100 105 110 Val&er Ser 115 <210> 22 <211> 115
<212> PRT <213> Artificial <220> <223> HUR HuVH v3 <400> 22 WO
2005/023872 PCT/EP2004/010047 _20_ Gin Leu Gin Len Gin Glu Ser
C‘;(f_VF’gro Gi g_eu Val Lys Pro Ser Gin 151015 Thr Lou Ser Lou Thr Cys
Thr Val Ser Gin Lou Ser Len Thr Ser Asn 20 25 30 Ser lle Thr Trp lle Arg
Gin Pro Pro Gly Lys Gly Len Glu Trp Met 35 40 45 Gly Met lle Trp Ser
Asn@Gly Asp Thr Asp Tyr Asn Ser Aid Phe Thr 50 55 60 Ser Arg Val Thr
lle2Ser Akg Asp Thr Ser Lys Asn Gin Phe Ser Leu 65 70 75 80 Lys Leu
Ser-Ser Vat Thr AIa Aid Asp Thr Ala Val Tyr Tyr. Cys Ala

<213> Artificial

<220>
<223> EUR HuVH 2

<400> 21
Gin val Gln heu G1ln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 i0 i3

Thr Leu Ser Leu Thr Cys Thr Val Ser Glu Leu Ser Leu Thr Ser Asn
20 25 30

Ser Ile Thr Trp Ile Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Met Ile Trp Ser Zsn Gly Asp Thr Asp Tyr Asn Ser Ala Fhe Thr
50 55 60

Ser Arg Val Thr Ile Ser Arg Asp Thr Ser liys Asn Gln Phe Ser Leu
65 70 75 80

Lyva Leu Ser Ser Val Thr Ala ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95

Arg Tyr Asn Tvr Tyr Phe Asp Tw¥ Trp Gly Gln Gly Thr Leu Val Thr
100 165 110

Val Ber Ser
115

<210> 22

<211l> 115

<212> PRT

<213> artificial

<220>
<223> HUR HuVH v3

<400> 22



8590 95 Arg Tyr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Lau Val

Thr 100 105 110 Val Ser Ser 115 <210> 23 <211> 119<212> PRT
wWOo<248mutificial. <220><223> AAB67785-1 <400> 23 Gin Ved"Gitrt@u/o10047

Gin Gin Per Giy Pro Giy Leu Val Lys Pro Ser Gin 15 10 15 Tht Lou Ser

Leu Thr Cys Thr Val Ser Gly Giy Ser #e-Ser Ser Tyr 20 25 30 Tyr Trp Ser

Trp lle Arg Gin Pro Pro Gly Lys Gly Lou Gin Trp lle 35 40 45 Gly Tyr lle

Tyr Tyr Ser Gly Ser Thr Asn Zr Asn Pro Ser Len Lys 50 55 60 WO

2005/0238R2 RCTHEP20041:01004 -2 - Ser AigMal Tk BecSee:Val-Asp

Thr Ser Lys Asn Gin Phe Ser Leu 65 70075 00 Lys Leu Ser $er Val Thr

Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 85 90 95 Arg Ala Gin Ala Ala Ala

Pro Tyr Tyr. Phe Asp Tyr Trp Gl.y Gin Ggﬁloo 105 110 Thr Lou Val Thr
Gl'al_f é’&}l eefrlé‘.? gﬁ‘iogyi 4Th<§]‘_ff> gii G Egup,lg_?f Leu ';F’Elr Ser Asn

Ser Ile Thr Trp Ile Arg Gln Pro Pro Gly Livs Gly Leu Glu Trp Met
a5 44 45

Gly Met Ile Trp Ser Asn Gly Asp Thr Asp Tyvr Asn Ser Ala Phe Thr
50 55 60

Ser Ayg Val Thr Ile Ser Arg Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser Val Thr Ala 2la Asp Thr Ala Val Tyr Tyvr Cys Ala
85 50 95

Arg Twvr Asn Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Leu vVal Thr
100 105 110

Val Ser Ser
115

<210 23

<211> 118<212> PRT

<213> Artificial

<220><223> ARABRTIEH-1

<400> 23

Gln Val Glp Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pre Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr vVal Ser Gly Gly Ser Ile Ser Ser Tyr
20 25 30

Tvr Trp Ser Trp Ile Arg Gln Pro Pro Gly lys Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr Asn Tvr Asn Pro Ser Leu Lys
50 55 '



<213> Artificial <220> <223> HUH HuVK vl <400> 24 Glu lle Val Leu
Thr Gin Ser Pro Ala Thr Lou Ser Leu Ser Pro Giy 15 10 15 Glu Arg Ala
wol ol assser st Lys Ala Ser Qin Asn Val Asp Asn Arg 20 2539 ieoNakoos7
Ser Tyr Val His Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro 35 40 45 Arg
Lou Leu lle Tyr Lys Gly Ser Asn Leu-Ala-Phe Gly lle Pro Ala 50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser 65 70
7580 Ser Leu Glu Pro Glu Asp Phe Ala Val. Tyr Tyr Cys Gin Gin Ser Lys
B5 90 95 Gly His Pro Asp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105 110 210325 @:2005/023872:PG/H PR2004/016044: 22
<211> 111 <212> PRT/0<213> Atrtificial <220> <223> HUH HuVKE92
<400> 25 Gin lle Val Lou Thr Gin Ser Pro Ala Tor Len Ser Leu Ser. Pro

ort At st vl e a B2 2SN RYSANS (AR T (R €50 YA AP

B5 80 . 95
arg Ala Glu Ala Aia Ala Pro Tyvr Tyr Phe Asp Tyr Trp Fly Gln Gly
100 105 110
Thr Leu Val Thr Val Ser Ser

115

<210> 24
<211> 111
<212> PET
<213> Artificial

<220
«<223> HUIR VK vl

<A00> 24

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

@lu hrg Ala Thr Leu Ser Cys Lve Ala Ser Gln Asn Val Asp Asn Arg
20 25 30

Gly Val Ser Tyr val His Trp Tyr Gln Giln Lys Pro Gly Gln ala Pro
35 40 45

Arg Leu Leu Ile Tyr Lys Gly Sey Asn Deu Ala Phe Gly Ile Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 g0

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Ser Lys
85 a0 a5

@ly His Pro Asp Thr Phe Gly Gln Gly Thr Lys Val Giu Ile Iys
1006 105 110

<210> 25



Gly Val Per Tyr Val His Tip Tyr Gin Gin Lys Pro Gly Gin Ala Pro 35 40 45
Arg Len Leu lle Tor Lys Gly Ser Asn Lau Ala Phe Gly Val Pro Ala 50 55

wo 6sAngsthe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Lou #br/ite5er0166:7
70 75 80 Ser Len Giu. Pro Gin Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Per
Lys 85 90 95 Gly His Pro Asp Thr PB& Gly Gin Gly Thr Lys Val Glu lle Lys
100 105 110 <210> 26 <211> 111 <212> PRT <213> Artificial <220>
5223> 11CR HUVK v3 <400> 26 Gin lle Val Lou Thr GIn Ser Pro Ala Thr
Lew-Sepkpu Ser Pro Gly 151015 Gin Arg Ala Thr lle Ser Cys Lys Ala
SerGirAsitMdlAsp Asn Arg 20 25 30 RHO 2005/023872
PCT/EP2004/010047 -23 Gly Val Ser Tyr Val His Trp Tyr Gin Gin Lys Pro
©RFGIn Gin Pro 35 40 45 Lys Leu Len lle Tyr Lys Gly Set Asn Lou Ala
Phe GlyVafBfo Afa 50 55 60 Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp
Phg.ThrLen Thrlle Ser 6570 7580 Ser Leu Glu Pro Gin Asp Phe Ala
Thr Tyr. Tyr Cys Gin Gin Ser Lys 85 90 95

Glu Tle Vval Leuw Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

<‘l
]
ol
I
i
o
]
[#3]
5]
o
i
10

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gln Asn Val
20 25 30

Gly Val Ser Tyr Val His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
35 40 45

Arg DLeu Leu Ile Tyr Lys Gly Ser Asn Leu Ala Phe Gly Val Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr Ile Ser
65 76 75 80

Ser Leu Glu Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Lys
85 50 98

Gly His Pro aAsp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 26

<211> 111

<212> PRT

<213> Artificial

<220>
<223> HIR HuVEK v3

<400> 26
Glu Tle Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

3lu Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Asn Val Asp Asn Arg
20 25 30



Gly His Pro Asp Thr Phe Gly Gin Gly Thr Lys Val Gin lle Lys 100 3.05
110 <210> 27 <211> 107 <212> PRT <213> Atrtificial <220> <223>
woAR43925 <400> 27 Glu lle Val Len Thr Gin Ser Pro Ala Thrdueia Sero10047
Len Ser Pro Gly 151015 Glu Arg Ala Thr Len Ser Cys Arg Ala Ser Gin
Ser Val Ser Ser Tyr 20 25 30 Val AlaZBrp Tyr Gin Gin Lys Pro Gl.y Gin
Ala Pro Arg Len Lou lle 35 40 45 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle
FIBNaARPRe HEL G SARh00 cier Gly 86 iy B AshiRhe Bhi Leu

|ylle SegSerLeu Gin Pro 65460 75 80 Glu Ass PilesAla Val Tyr Tyr Cys
Gin Gin Ser Asn Asn Tip Pro Gin 85 90 95 WO 2005/023872
PCT/EP2004/010047 -24 Thr Phe Gly GIn Gly Thr Lys Val Gin lle Lys
106:105: &21082gw21ys $18 21250 PRT 2931 30¢16Mo Eahilrfs 300>
28 AsPLys Cys Lys Glu Arg°Glu Glu. Lys lle lle L%8u Val Ser Her Ala

Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr Tle Ser
65 g, 75 BG

Ser Leu Glu Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Lys
85 g0 a5

Gly His Pro Asp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Livs
100 105 110

<210> 27

<211> 107

<212> PRT

«<213> BArtificial

<220>
<223> (AD43025

<400> 27
Glu Tle Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Sex Pro Gly

1 5 10 15

@lu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30

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

Tvr Agp Ala Ser Asn Arg 2la Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle Ser Ser Leu Glu Pro
§5 70 75 BC

@lu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Ser Asn Asn Trp Pro Gln
85 a0 85



151015 Asn Glu lle Asp Val Arg Pro Cys Pro Lou Asn Pro Asn Glu His
Lys 20 25 30 Gly Thr lle Thr Trp Tyr Lys Asp Asp Ser Lys Thr Pro Val Ser
wolHns 3234645 Glu Gin Ala Ser Arg lle His Gin His Lys Glu Lysclrawp 3o /010047

Phe Val 50 55 60 Pro Ala Lys Val Gin Asp Ser Gly His Tyr Tyr Cys Val
Val Arg Asa 65 70 75 80 Ser Her Ty2€ys Leu Arg lle Lys lle Ser Ala Lys
Phe Val Glu Asn 85 90 95 Glu Pro Asn Leu Cys Tyr Asn Ala Gin Ala lle
Phe Lys Gin,LysLen, 100 105 310210 Mal Ala Gly Asp Gly Gly Leu Vall
Cys Pro Tyr MetzGlu Phe Phe 115 120 125 Lys Asn Glu Asn Asn Glu
Leu Pro Lys Leu Gin Trp Tyr Lys Asp Cys 130 135 140 Lys Pro Lou Leu
Lou Asp Asn lle His Phe Her Gly Val Lys Asp Arg 145 150 155 160 Lou
Ile¥&t MEt Asn Val Ala Glu Lys His Arg Guy Asn Tyr Thr Cys 165 170 175
W3 2008323872 PCT/EP2004/010047 -25 His Ala Ser Tyr Thr Tyr Lea
SIyLys GIn Tyr.Pro lle Thr Arg Val 180 185 190 lle Glu Phe lle Thr Leu
Gin Glu Asn Lys Pro Thr Arg Pro Val lle 195 200 205 Val Ser Pro Ala Asn
Gindhr Met Glu Val Asp Lou Gly Ser Gin lle 210 215 220 GIn Leu lle Cys

Asn Val Thr. G1ly GIn Leu Set Asp lle Ala Tyr Trp 225 230 235 240
Asp Lys Cys Lys Glu Arg Glu Glu Lye Tle Ile Leu Val Ser Ser Rla

1 5 10 i5

Asn Glu Ile Asp Val Arg Pro Cys Pro Leu Asn Pro Asn Glu His Lys
20 25 30

Gly Thr Ile Thr Trp Tyr Lys Asp Agp Ser ILys Thr Pro Val Ser Thr
35 40 45

alu Gin Ala Ser Arg Ile His Gln His Lvs Glu Lyves Leu Trp Phe vVal
50 55 60

Pro Ala Lys Val Glu Asp Ser Gly His Tyr Tyr Cys Val Val Arg Asn
65 70 75 80

Ser Ser Tyr Cys Leu Arg Ile Lys Ile Ser Ala Lys Fhe Val Glu Asn
85 90 S5

Glu Pro Asn Leu Cys Tyvr Asn Ala Gln 2la Ile Phe Lys Gln Lys Leu
100 105 110G

Pre Vel Ala Gly Asp Gly Gly Leu Val Cys Pro Tyr Met Glu Phe Phe
115 1290 125

Lys Asn Glu Asn Asn Glu Leu Pro Lys Leu Gln Trp Tyr Lys Asp Cys
130 135 140

Lys Pro Leu Leu Leu Asp Asn Ile Eis Phe Ser Gly Val Lys Asp RArg
145 150 185 160

Leu Tle Val Met Asn Val Ala Glu Lys His Arg Gly Asn Tyr Thr Cys
165 170 175



Lys Trp Asn Gly Ser Val lle Asp Glu Asp Asp Pro Val Lau Gly Glu 245 250
255 Asp Tyr Tyr Ser Val Glu Asn Pro Ala Asn Lys Arg Arg Ser Thr Lou
w2 2685210 lle Thr Val Leu Asn lle Ser Gin lle Gin Ser Arg Pha/Tyedoyg 10047
His 275 280 285 Pro Phe Thr Cys Phe Ala Lys Asn Thr. His Gly lle Asp
Ala Ala Tyr 290 295 300 lle Gin Len-I&Fyr Pro Val Thr Asn 305 310
<210> 29 <211> 107 <212> PRT <213> Homo sapiens <400> 29 Arg
ThrVal Ala.Ala.RrosSen.yal Bheslle Phe Bro Rro Ses Asp @in 4rs 10115
Gin Leu Lys Seg&Gly Thr Ala Ser Vak Wal Cys Leu Leu Asnisn Phe 20 25
30 Tyr Pro Arg Gin Ala Lys Val GIn Trp Lys Val Asp Asn Ala Lou Gin 35
40 45 WO 2005/023872 PCT/EP2004/010047 -26 Ser Gly Asn Ser Gin
GliEHar VBT HA- G TG ReASH- Ser Ly 8 RsprSef 8 (F55 &tF TRF TS HerLeu
Her Ser Thf'Len Thr Lou Ser Ly&Ala Asp Tyr Glu 65%70 75 80 Lys His
Lys Val Tyr Ala Cys Glu Val Thr His GIn Gly Lou Ser Ser 85 90 95 Pro
ValThrlys-SerEheAsn Arg.Chy.GlCys11Q0:105: ciy ser cln Ile

210 215 220

4in Leu Ile Cys Zsn Val Thr Gly Gln Leu Ser Asp Ile Ala Tyr Tip
225 230 235 240

gy

Lys Trp Asn Gly Ser Val Ile Asp &Glu Asp Zsp Pro Val Leu Gly Glu
245 250 255

Asp Tyr Tyr Ser Val Glu Asn Pro Ala Asn Lys Arg Arg Ser Thr Leu
260 265 270

Tle Thr Val Leu Asn Ile Ser Glu Ile Glu Ser Arg Phe Tyr Lys His
275 280 285

Pro Phe Thr Cys Phe Ala Lys Asn Thr His Gly Ile Asp Ala Ala Tyr
290 295 200

Tle Gln Leu Ile Tyr Pro Val Thyr Asn
305 310

<210> 29

<211> 107

<212> PRI

<213> Homo sapiens

<400> 29
arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Fro Ser Asp Glu

1 5 10 15

@ln 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 GIn Trp Lys Val Asp Asn Ala Leu Gln
35 40 45



<210> 30 <211> 327 <212> PRT <213> Homo sapiens <400> 30 Ala
Ser Thr Lys Gly Pro Ser Val Phe Pro Len Ala Pro Cys Ser Arg 1510 15

woSensAsier Glu Per Thr Ala Ala Len Gly Cys Leu Val Lys Aspiyp»042R0047
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 Vatéeu GIn Ser Ser Gly Len Tyr Ser
50 55 60 Len Ser Her Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr. Lys
T 65,7075 80 Tyx Thi Qs Ash Val Asp His Lys Pra.Ser Asn ThrLys
Val Asp Lys 85 90 95 Arg Mal Glu Ser Lys Tyr Gdy Pro Pro Cys Pro Ser
Cys Pro Ala Pro 100 105 110 Glu Phe Leu Gly Gly Pro Ser Val Ph.e Leu
Phe Pro Pro Lys Pro Lys 115 120 125 WO 2005/023872
PCT/EP2004/010047 227 Bsp Thr Cen Met Hersers Adp THiEPFoGiAwal
Thr Cys Val Val Val 130 135 140 Asp Val Pér GIn Glu Asp Pro Gifi Val
GIn Phe Asn Trp Tyr Val Asp 145 150 155 160 G1y Val Gin Val His Asn
AlgsLys-Thrd e Prie.Arg Gl Gl G192, 165; 170, 176 . A S&L. TRL Tyr
Arg Val Val Ser. V&l Len Thr Val Leu HisgGin Asp 180 285 193

Pro Val Thr Liys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 30

<211> 327

<212> PRT

<213> Homo sapiens

<400> 30
Ala Ser Thy ILws 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 Cyg Leu Val Lys Zsp 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 Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 8O

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

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

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lye Pro Lys
115 120 125



Trp Lou Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Lou 195
200 205 Pro Ser. Ser lle Glu Lys Thr lle Ser Lys Ala Lys G1y Gin Pro Arg
wRi18248220 Glu Pro GIn Val Tyr Thr Lou Pro Pro Ser Gin GhaGHPNIet010047
Thr Lys 225 230 235 240 Asn Gin Val Ser Lou Thr Cys Leu Val Lys Gly

Phe Tyr Pro Ser Asp 245 250 255 lle?Xla Val Gin Trp Gin Ser Asn Gly
Gin Pro Gin Asn Asn Tyr Lys 260 265 270 Thr Thr Pro Pro Val Lou Asp
Ser,, Asp Gly, SerPhe Rhe Ley Tyt Ser 275 280 285 Awg kauhr Mal Asp
Lys SetdArg Trp Gin Gin GIysAsn Val Phe Ser 293295 300 Cys Ser Val
Net His Glu Ala Lou His An His Tyr Thr Gin Lys Ser 305 310 315 320

Lou Ser Leu Ser Lou Gly Lys 325 <210> 31 <211> 330 <212> PRT
<2IBIHofie SAIEHY WY 20057023872 PET/EP200410H 0047 "228; £400>
31“Ala Per Thr Lys GIy]F;rOo Ser Val Phe Pro Lau Ala Pro Per PerLys 15
10 15 Per Thr Per Gly Gly Thr Ala Ala Lou Gly Cys Lou Val Lys Asp Tyr

20:25:3Q BheRroGW R Yal The Val-PersTrpAsadernGly AlaiberhEhr
Per 3540 45 165 170 17s

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 120

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

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
210 215 220

olu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu Met Thr Lvs
225 230 235 240

Zsn Gln Val Ser Leu Thry Cys Leuw Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255

Tle 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 @ly Asn Val Phe Ser
290 ' 2095 300

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

Tetn Ser Leu Ser Leu Gly Lys
325

<210> 31

<21l> 330

<212> PRT

«<213> Homo saplens



Gly Val His Thr Phe Pro Ala Val Lau GLn Per Ser Gly Lou Tyr Per 50 55
60 Lou Ser Per Val Val Thr Val Pro Per Per Per Leu Gly Thr Gin Thr 65

W 00850888 7Eyr lle Cys Asn Val Asn His Lys Pro Per Asn Thr Lys VabAspio10047
Lys 8590 95 Lys Val Glu Pro Lys Per Cys Asp Lys Thr. His Thr Cys Pro
Pro Cys 100 105 110 Pro Ala Pro GinZ8eu Lou Gly Gly Pro Per Val Phe
Lou Phe Pro Pro 115120 125 Lys Pro Lys Asp Thr Leu Met lle Per Arg
Thr Pro Gin Val Thr Cys 130 135 140 Val Val Val Asp Val Per His Glu
AspoR¥o GJu Val Lys Phe Asn Trp 145 150 155 160 Tyr Val Asp Gly Val
Glu Val His Asn Ala Lys Thr Lys Pro Arg G].u 165 ].70 175 Giu Gin Tyr
AsiePErTHRT I ArglValvabSeV¥al theurThr Mal Beu PE80SE85SEY0LRHS
Gin Asp Trp Lou ASn Gly Lys Gin Tyr Ly$®Cys Lys Val Ser Asd-7.95 200
205 WO 2005/023872 PCT/EP2004/010047 -29 Lys Ala Leu Pro Ala Pro
lle Ginybys Ihedle 267 bys Ala Lys.Gly, 230,245 220, Gln Pra %g%%'{qn Pro
Gin Val Tyr ThggLen Pro Pro Ser ArgzAsp Glu 225 230 235240 Lou Thr
Lys Asn Gin Val Ser Lou Thr Cys Leu Val Lys Gly Phe Tyr 245 250 255
Pro Ser Asp_lle Ala Val Gin Trp Glu Her Asn Gly GIn Pro Glu Asn 260
265??9%‘55??9?%%?%%%4&?r@IVa’FifeﬁﬂsﬁlseZ?s@@l}T@eﬁPhe
Phe ‘

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

Leu Sexr Ber Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
B5 S0 95

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

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

Lye Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 138 140 -

vVal val Val Asp Val Ser His Glu Asp Pro Glu Val ILys Phe Agsn 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 Gln Tvr Asn Ser Thr Tvr Arg Val Val Ser Val Leu Thr Val Leu
180 185 180

His Gln Agp Trp Leu Asn Gly Lys Glu Tyr ILys Cys Liys Val Ser Asn
195 200 208



275 280 285 Leu Tyr Ser Lys Lou Thr Val Asp Lys Ser Arg Trp GIn GIn
Gly Asn 290 295 300 Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
wahsRdisdyr Thr 305 310 315 320 Gin Lys Ser Lou Ser Lou &er/BroaGly10047

Lys 325 330 <210> 32 <211> 442 <212> PRT <213> Artificial <220>

" <223> heavy chain of DEI 5/8 <400>32-GIn Lou GIn Len GIn Gin Ser Gly
Pro Gly Leu Val Lys Pro Ser GIn 151015 Thr Lou Ser Lau Thr Cys Thr
Val Ser Gly Lou Ser Loy Thy Ser Asn.20:253Q. Ser HeJhrTrp decAg Gin
Pro PEQOG y Lys Gly Pro Gin+Erp Met 35 40 45 W,2005/023872
PCT/EP2004/010047 -30 Gly Met lle Trp Ser Asn Gly Asp Thr Asp Tyr
Ser Thr Ser Lou Lys 50 55 60 Ser Psg Leu Thr lle Ser Lys Asp Thr Ser
Lys-Ser-Ghry/alvalrcotl sy 70 ?ﬁsfsﬁlrrﬁwéforhms?ﬁaméf%ﬁﬁaﬁ}wm
AZFThr Ala Thr Tyr Tyf Cys Ala 85 90 95 Afg Tyr Asn Tyr Tyr Phé Asp
Tyr Trp Gly GIn Gly Thr Lou Val Thy 100 105 :~10 Val Ser Ser Ala Ser
The Lys Gly Pro.Sen Val.RheRrod.oerdlaRra.ck16:120,4251y she rvr

245 250 255

Pro Ser Asp Tle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

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

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

val Phe Ser Cys Ser Val Met His Glu Ala Deu His Asn Hisg Tyr Thx
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lvs
325 330

<210> 32

<2311>  A42

<212> PRT

«213> Artificial

<220>
2223> heavy chain of DEI 5/8

<400 32
oln Leu Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

L 5 10 15

Thr Leu Ser Leu Thr Cyvs Thr Val Ser Gly Leuw Ser Leu Thr Ser Asn
20 25 30

Ser Ile Thr Trp Ile Arg Glm Pro Pro Gly Lys Gly Pro Gluw Trp Meb
35 40 45



Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val 130
135 140 Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
WOAlensH4%150 155 160 Lou Thr Ser Gly Val His Thr. Phe ProXta/Weddoew0047
Gin Ser Ser Gly 165 170 175 Lou Tyr Ser Lou Ser Ser Val Val Thr Val
Pro Ser Ser Ser Lou Gly 180 185 19Ghr Lys Thr Tyr Thr Cys Asn Val
Asp His Lys Pro Ser Asn Thr Lys 195 200 205 Val Asp Lys Arg Val Glu
SarLys: Tyt Gly-Pra ProCys-ProsSentys210,215:-226,-Pse-AlaPrg,6lu
Phe lzou Gly Gly Pro Ser. ¥al Phe Leu Phe Pro Pm 225 230 235 240 Lys
Pro Lys Asp Thr Lou Met lle Ser Arg Thr Pro Glu Val Thr Cys 245 250 255
Val Val Val Asp Val Ser GIn Glu Asp Pro Glu Val Gin Phe Asn Trp 260
265 276 WO 26051023872 BT TEP f@ﬁd@&?g%‘if}ﬁ/ﬁ%l"ﬁ%&?fy Val
GHu Val His Asn Ala LJSPThr Lys Pro Arg Glu'275 280 285 Glu GIBI‘]. Phe
Asn Ser Thr Tyr Arg Val Val Ser Val Lou Thr Val Lau 290 295 300 His
Gin-Asp Trp-Lash Asn Gy Liys. Gln Tyed y8.£y8 4 ys.Val SefAsty305310
315 320 Lys Gly keu Pro Ser Ser lle GlacLys Thr lle Ser Lys Ata Lys Gly
325 330 335 GIn Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Gin

Glu Glu 340 345 3;50 1I;éﬂllet ghr %%/,S ATsn Céin \é%l Séalr L%rg Tgr C le%y Val
X e Asp r Trp v n v r Lelu Va iy
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165 1ie

Val Ser Ser Ala Ser Thr Lyvs Gly Pro Ser Val Phe Pro Leu Ala Pro
115 120 125

Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leun Gly Cys Leu Val

130 135 140

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Rsn Ser Gly Ala
145 150 155 160

Levu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly
165 170 175

Teu Tyr Ser Leu Ser Ser Val Vel Thr Val Pro Ser Ser Ser Leu Gly
180 185 180

Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys
195 200 205

val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys
210 ‘ 218 220

Pro Ala Glu Phe Leu Qly Gly Pro Ser Val Phe Leu Phe Pro Pro
225 , 230 235 240
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ILvs Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
245 250 255

Val Val Val Zsp Val Ser Gln Glu Asp Pro Glu Val @Gln Phe zZsn Trp
260 265 270



355 360 365 Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu
Asn 370 375 380 Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
woSen#imesPhe 385 390 395 400 Len Tyr Ser Arg Len Thr VaPASELy8GE0047
Arg Trp Gin Gl.u Gly Asn 405 410 415 Val Phe Ser Cys Ser Val Met His
Glu Ala Len His Asn His Tyr Thr 420 225 430 GIn Lys Ser Lou Ser Leu
Ser Lou Gly Lys 435 440 <210> 33 <211>218 <212> PRT <21.3>
Agljficiah <2207, 5223>dightehainohDERDI8: 74002 33 MQ2005/623872
PCT/EP2064/010047 32 Asp llgs¥al Leu Thr GIn SerPro Ala Thr Leu Ser
Leu Ser Pro Gly 151015 Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Gin
Asn Val Asp Asn Arg 20 25 30 Gly Val Ser Tyr Val His Trp Tyr GIn GIn
LG5 PTG GIFAIRPI8 3510 25 | VRILEH LEW 18Ty r Ty s 61y SerRsn
Leu AtdPhe Gly val Pro Sér50 55 50 Arg Phe %Oeor Gly Her Gly Ser Gly
Thr Asp Phe Thr Leu Thr lle Ser 65 70 75 80 Ser Leu Gin Pro Glu Asp

PIEE% %%TMQTMEEQ%IQM%G&@@Q#@EKLWI Lys Cvs Lys Val Ser asn
305 310 315 320

tyve Gly Leu Pro Ser Ser Ile Glu lLiys Thr Ile Ser Lys Ala
325 330

Gly

Lo
2
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Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu
340 345 350

Met Thr Lys Asn Gln Vel Ser Leu Thr Cys Leu Val Lys Gly Fhe Tyw
355 360 365

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
370 375 380

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
385 390 355 400

Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln &lu Gly Asn
405 410 £15

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
420 425 430

Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440

«<210=>= 33

«<211>= 218

<212> PERT

<213> Artificial

<Z20>
<223%> light chain of DEX 5/8

<400> 33



8590 95 Gly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys

Arg 100 105 110 Thr Val Ala Ala Pro Ser Val. Phe lle Phe Pro Pro Ser
woAsEGIR@N 115 120 125 Lou Lys Ser Gly Thr Ala Ser Val Yar@ysokoh10047

Leu Asn Asn. Phe Tyr 130 135 140 Pro Arg Glu Ala Lys Val Gin Trp Lys

Val Asp Asn Ala Lou GIn Ser 145 1563255 160 Gly Asn Ser Gin Gin Ser

Val Thr Glu GIn Asp Ser Lys Asp Per Thr 165 170 175 Tyr Ser Leu Ser

SepThid ediThel ew.Serd ys.Ala-Asp d Vi eindy$el80-180:3 90 - Hisikys

Mal Tyr Ala Cys Gls Val Thr His GIn Glyiceu Per Ser Pro 1951200 205

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 210 215

Glu Arg Ala Thr Leu Ser Cys Lvs Ala Ser Gln Asn Val Asp Asn Arg
20 25 30

Gly Val Ser Tvr Val His Trp Tyr Gln €ln Lys Pro Gly Gln Ala Pro
35 40 45

Lys Leu Leu Ile Tyr Lys Gly Ser Asn Leu Ala Phe Gly Val Pro Ser
50 55 60

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

Ser Leu Gln Pro Glu asp Phe Ala Thr Tyr Phe Cys Gln Gln Ser Lys
85 80 95

Gly His Pro Asp Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Ar
100 105 110

Thr Val Ala Ala Pro Ser Val Phe Tle Phe Pro Pro Ser Asp Glu Gln
115 120 125

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn FPhe Tyr
130 135 140

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leuw Gln Ser
145 150 155 160

@ly Asn Ser Gln Glu Ser Val Thr Glu Gln Asgp Ser Lys Asp Ser Thy
165 170 175

Tyvr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 180

Hisg Lys Val Tyr Ala Cys Giu Val Thr His Gln Gly Leu Ser Ser Pro
1858 200 205

Val Thr Lys Ser Phe Asn arg Gly Glu Cys
210 215



