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WD 2005/ 023872 PCT/ EP2004/ 010047 Anti bodi es agai nst
interl eukin-1 receptor and uses thereof The present

WO pwseisen rel ates to anti bodi es agai nst i nt er PEEP2004/010047

receptor (IL- 1R), nethods for their production,
phar maceuti cal conpositions containing said

anti bodi es, and uses thereof. The signal transduction
pat hways activated by the proinflammtory cytokine 5

Focus of ribdisantnlifsiilnd ispoh fuarius: G8R0C O

that IL-1 plays in inflammatory diseases and IS

| &‘1&8 eesgnﬂ vk Jté?s“ﬂm r®BdRE qgahH& 1h€ékl@ﬁk19915¥efcéi§tbf PMLIR),

asso i at ed vvll?tﬁorJ euma 0| arth nber of
presthadss foratheinh aapdurdionr .r&w@anmaflcaéammmsaé&né Fentaiping said

PAstisB&EM Plises HradEl | vation of the transcription
factor nuclear factor kappaB (NF-kappaB), and

stress-activated protein kinases such as p38
nﬁh@gﬁghaaﬁdrm&ﬁ&d)nppﬁmﬁia?s lttivasel by MARKproinflammatory cytokine

I]_g‘%_ gljrlelf i ki ngé r}sgn%e ptngr Elh ;1'1'% ]@E h ﬁg‘enp{h%t {ogﬁls’]'mﬁ Zﬁtil]chcpttention
cbitausalof dlat emppriamtt radé thateILrh rpéﬁt}’e mmmﬂn@naw diseases and is
Eﬁ%@%‘&% & 1nﬁiﬁﬁlﬁﬁ1@1%ﬁ -and e JoiRA SRR APRERAEE With rheumatoid

eunatol d arthritis has 15 undergone a maj or
ewdhtitif.onary change in recent years in part as a
consequence of grow ng apprem ation of the severity

f thi dit d

conshabER s erisrBgaus beep Bepel Brkat e in s patprecertor

r abtevanibncgft thel nexsscnptmﬂn efactwmudeq:afahtmgek@pa& (NF-kempr) and
esassaectw;{ ”E{eﬂ-[ a% Ss ﬁﬁ o%pr? aEtﬂIai:éan [ &eiOkinase
st 0% publ

"I’ shed st ud| es

chABIm mtanleukmeluwpmr(lé 1;1{; Ss«w au PhiHi8ogPcHAlah s @rfngmber

t %erﬁi*s ;{(;gF stgh'lvﬁhfchsiﬁatcﬁt@éﬁfeﬁﬁrﬁ%n't %Pﬂ@/ﬁﬁﬁtrétlﬁlmlihe and
gns of rheumatoid

fum mmﬁ%% reggRge. T theERRd éPPfﬁF éet ’é‘ePBﬁaFﬂlé qfigifs bas
Stundeidenah mitjopgelutidnar dhadgd IQ&:rit wears irepdet as 4 consequence of

I t
:T%g&gp%gapgigclla%%n of {IE( $g%rétxa3f i rgiﬁ&%ég& ﬁ aéa{rp Qde to very
mﬂﬂﬂﬂﬂbﬂe Eogieso ity Wtﬂﬁrtstalnépgcﬂfm matdrganbmksoﬁ gytgkmgq; in the
g@g%rld? I]«hﬂggr‘fﬁgjo?rth@'a%egle OfKSmB R Fo RS 1§3]§asE<§- oﬁ th@rdtie‘nlle for

t he |nvent|o

Gt ting TNOUR L Lo Resently ool Ediss oniah Jat e use of a
MR@nSal lﬁbloglcﬁlh@g’eﬁﬁytaﬁgetlhgf'ﬂ verysetbosesaifed| inlg@ovements in

! hs%%%‘%‘?l%/g gltg%oft :‘:w%lﬂfﬂi b‘ﬁ 81%e5a/se anc? 7értﬁg¥14.o%§2t%g% &%&%‘Ilockade

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 toa
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 like rheumatoid arthritis.
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It was surprisingly found that there exist antibodies
agai nst |L-1R which show an |G 50 value of 35 pM or

wo 081023802 the inhibition of |L-1 nedi ated secP@L/EP2004610047

IL-8 5 (in human enbryonic lung fibroblasts such as
MRC-5 cells). Antibodies acedrding to the invention

have an epitope specificity for IL-1R on native and
denatured IL-1R and inhibit the binding of IL-1 to

| Surhmanydf the dnventipnequent si gnal transduction

(activation of nuclear factor kappa B (NF-kappaB).

The anti bodi es _bi to_the sol uh] e,.domain

i Hovas) SpERyaSay écamgcfhﬁﬁ thate expst §HH{RP<HFF %aaquhf’{ ;}kdﬁfhlgbéhow an
pM-5p velue oAb ?NE@IOIOWM' for themBitid) of The nediatddo@diieton of IL-8

¢ DR Bl oie A me b S Bt ML Rl neCe o The

invention inhibit the binding of IL-1 to IL-1R in
VAB{IBOdlg{] gcéoFdl}ﬁ; O t/E gn\;eﬂﬁ{)ﬁ‘ fh%(rf %%&EE sﬁgﬁﬁ&tggfo?fILf’lR on

ternary c onsi st receptor_and

| natmea@pi @pmﬁt@#eﬂeukll?qan rl@b@rzﬁ the bindingsef IL-prigt K IR and the
ent dignal fﬂfankaueﬁehl(mxzﬁ@maf ﬁ@é’fea@ﬂac@dﬁka??ﬂB (NF-kappaB).

TR 10 G0 b LTt L8 G
aﬂidvb@lﬂyfﬂn&ymfef)@ pMQ |p¥efer@blty@l00@M er fes0fi{})ybhé additmdizslshow a

C RGP oA T gt PR SRSl R AR

anti body variant or a fragrrent of sai d anti body,

| %&%Q&'ﬁ@&cbg I?{tovﬁk veQfio déﬁlh%\{lt He Blﬁéﬁﬁg of Hf-lt ﬁeIL 1R in vitro

It1on ated secreti ?
hanéin ¥ive ra@énb@rﬁf%%mhébl ipgterpsry comp exmpﬁléfbfeﬁ QLT 1,

agGaredepbriafd 1Da Ra &y @hitctlonki! 1eeedpadt dccébor PtotsiROQYINPHS3).
effector function (ADCC and CDC) and are therefore of

| g&4 isotype. Especially preferred is nutation of
Smh'b fieved88n tcompiiodsi emear(tmgﬁlbmcﬁlg teehumhn JLIVBI and inhibiting the

?ch%l of RBlnba 23) ]1&51'11 ?)atteﬁ&écﬁﬁn@% Ee’asfcll Pﬁl%rﬁ & 1p].‘eff(ejrably

es are of

pe and_pr
i nbaﬁlabmﬁmdﬂgbrld@lga oell bne 1%2@132 AfEP0EHer is a

anfintdie, ﬁﬂlq{aﬁirze& BETSRE CHgRopé a éted?I Qﬁﬂbdﬂyr\ﬁﬁhﬁ’ﬂ%ﬁi fragment of
about as bet ween

eri.ng.ac
éalfta%sabm%s ghovgng an j@r?&’svaﬁ‘ e ¢&35 P gr \%’erforﬁhe “?@E]It A IL-1
A@méasatRegecre%n(oZﬂcmm HRider2liFbblastecBvMARECSEATEE OCL 171).
function. Switching of 1gG class can be easily
performed by exchange of the constant heavy and |ight
cbhajtnbsdraﬁ atdmedlagtto bibelynvieytitwe gvsferably da gt SIBIW cdifertes function

5@@2 B@ﬁy%lglf a}ehalesi&f; EP' Igﬁ@ t}/}% at g o?feferred s

armutaml wa/n@él@é 2ol pwlm@fﬁeaeéo@xmmi@w IAWIPB%H ?%1993) 105-
aqpgy. 9&1@%2&1% ?Q@ld‘ YBBUied BreSETapGh aatipe and Prefepatily erdsfied in

' nﬁlnge reglon at 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, see e.g. Johnson, G., and Wu, T.T., Nucleic Acids Res. 28 (2000) 214-218)
to avoid effector function. Switching of IgG class can be easily performed by
exchange of the constant heavy and light chains of the antibody by heavy and light
chains from an antibody of the desired class, like IgG; or IgGy. Such methods are
well known in the state of the art.
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i nflammatory therapy. The antibodies according to the
i nvention have new and inventive properties causing a

whewshH2s7f or a patient suffering fromsuch a dPGEEB®)4/010047

especially suffering fromrheumatoid arthritis. The

anti bodi es according to the-35 invention are
characterized by the above nenti oned properties. It IS
further preferred that the antibody is of rat orig
aAatibodipy aeserdingito et inyertion shoyt beefits foxRatignts 4n riged of anti

afitlRRAN AL ARFAyNTht Qn’t’f?&ﬁ@s adg Bﬁfiﬁg bl invehtién Katahew and

sequences anrno acjd 1g rine) i.s de eted from
VLHVGH%Y%PI(OBELT@)C‘“EHW ko) en%ﬁrf?i‘oa hetient 58 r@‘?%/gpﬂ’eﬁucj}fa disease,
EQ@kaﬂl}C ba@fifferihg ﬁ@hﬁ@ﬂ@ﬁndt@dghwllﬁlﬁﬂiﬂ. (ThacimdibotRe Brcordihg to the
[e e T cel l.. epi | et ed
ugpﬁﬁ %ﬁ&g§m Sg%gﬁﬁy e 0WMT¢%§§P%%%%&E“%§piS further
preferred that IL-1R antagonlst (Arend WP., J. din.

?tvlﬁﬁrﬁri}#??;{ &L) hat ﬁldé%h%%g%% &an 1f1 QHH R ﬁké}q;h@ Ontibody

£6an Trmobl i zed ant or di_ng
t 8equigRCe romat 9lom rinantikas csReIng b I%Patu ;?yrr%fa%g'onrvrthe Kabat
( Eéqujs&e@rhtnﬁﬁg r&'cﬁlt 10 @s’@rlhe)els et ﬁ@npf:heamadhbirbgﬁmm) and/or

accordin nv to.lL-1R is

DFNG S0 i (GEFaH)oe! Bt I s o gramic w58 (Goem).

pPeéferabbihy aatibodyeis T géilepitope ulepletddgBing orttods tdesaipedin WO

aégﬁ%ﬂ§pg to Kabat, E. (see below). Preferred constant
S"are shown in Fig 14, 15 and 16. 20 The

i nvention also conprises antlbody encodi ng nucl ei c

a¢{ JFurald r@féﬁ@&'@&t IPq d% hﬂ??Aﬁh& W@Pé}bbﬁannvest 88 (1991)
et

asse oget er wt

cHatn 1@) Ae dop ahahit bg}qh%@ R f{gaté\l(;veq:%iuggno%queg anty body
C QBRYr ik g tl@@m@Rﬁ)nqlﬁ%lccﬁﬁé\ntﬂ&ro'iﬂc)f u}ﬁlam)O(;ﬁ‘a (6191 84ntagonist)

and (aa 117-123) of,.S NO. i.bod
Rt o J6 AP Hgoinn beatvantpa ¥ 15 R4S B inbibited by
CIRIR eaiagdidst/9) and CDR3 (aa 112-120) of SEQ ID NO 2.

The CDR nunbering and definition is according to

Kabat, E. (see e.g. Johnson, G,

NUHeaionstans thgioRes preferablmobylmzllzlg@l 9} huﬁ@m@ﬁﬁgcorlﬁént region

S'ag&ﬁlhmg% lK%B&teE (sE’ere&&W@irarenweoﬂs%k SécSorRGirel sIRNEDRESg 14,
a pol y ptid Is a heavy chain consisting 30 of

a lpanrddbi e reglon (VH) of SEQID NGO 1 and a light
chain consisting of a variable region (VL) of SEQ ID

I\K%he 1n\‘/1\9nt%(9n0 %{sgzg’osnzgnseg' aﬁ‘)l%?; ('i:'y ‘2<acr)1cc)g'c41géL OQifeic acids. The encoded
polypeptides are capable of assembling together with the respective other antibody
chain defined below:

an antibody heavy chain comprising as CDRs CDR1 (aa 45-54), CDR2 (aa 69-84)
and CDR3 (aa 117-123) of SEQID NO:1, an antibody light chain comprising as
CDRs CDRI1 (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.

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 ID NO:2.
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The anti body is preferably a nonoclonal anti body and,
in addition, a chineric antibody (human const ant

w@b@sn0)387a humani zed anti body and especi al |y pref/EPzbs/¢10047

a T cell epitope depleted anti body. The anti body binds

to IL-1R human in conpetitiod+to the antibodies
characterized 5 by the variable chains of SEQ ID

NCS: 1-2. The antibody is further characterlzed by

aThe aintijodyr is Juefepablior mereclonst aptipedy gnd, Jgoa C(IKB) rhﬂnerlc

| 855 JapdnimaE cQﬁs@szﬁrcﬁQﬂny Phudk@ibdd A{iHdd) aBMespebRlly preferably
i nvention theref e&ﬁrlses al so a pol ypepti de and

am Tesl spitons deplet @8 sel ected fromthe
above-nenti oned group conslsting of CDRl CDR2 CDR3

1
S&hgﬂmﬁ%fél%%% EIO jéq%\u@&%}%ﬂll Py eﬁfen“‘\?él n? 18?19 Jaenzed
i by @retviaciablé dndihest SECOMD HEXS: thrl dorra cell lines whi ch

produce such antagonistic nonocl onal antibodies

according to the invention, The preferred hybri
c&h¢ antibedysie dertherdiarastarized brve AR, ohii: I}d{’oﬂ‘ale?ﬁe preferably

| biye M]@(D B dnld- m&YeptbRerabBco fGlBQ@cSZOtZi‘Id) Mnder the

Budapest reaty on the |nternat|onal recognltlon of
t he deposit of mcroorganisns for the purpose of
paheniveptio befere coniprisBiealicse helyatie Lang au@ncoding nucleic acid

L]
MSE88! HB SUER AN LUK Yol B0 IR OO g, Gpgs o
2Betvy chsinand &mRb §BR DB KR hefdight cha@'m)%@ B-tRpptibqdyacgezding
aPheh ﬁ&%ﬁﬁ?enbodlnent of the invention. Preferred

are also a anti bodi es which can be conbined fromthe
vari abl e and constant regions shown in Figures 7 to 10

ante 1hvemidd fapdes rolidgs iybridema0 chd lues ofvhith phédarce such
| ower f.or the iinhibit,io di.at e secretlon of

1 FgEoniFiGmfRcreRa) A dss a&%‘?rb’élg 1?}& NooL 171) .

These sequences are exanples of 25 sequences whi ch

V\%% pcr)gftel‘% q ﬁ?bl?&/orﬁg) ?élf Hljlen&:c&gﬁ a%swt&}?gl% gﬁ%n% Brm‘ﬁifa cell line

rove les reta n|n
sm@éKKbﬂLﬂﬁﬁbéDﬁle@SoﬂQHﬁﬂﬁ odypdgpgthedjudapest e Tr  the

l"’mﬂ/eﬂ{atlgﬁélt ﬁ@@grﬁ@@l{ JEURE 'd% OB of ficYePndnts ﬂﬁ’dlhespurpose of

e T g D
(melRittzes )Grabd (SMZYeCernidnly, onriatyahd, 2089i wrdef rAsaession No.
M OHERRe 37 Cofi 4l 7, DEI2T G, DEISI4. DEIAIS,
DEI 5/ 5, HUMR/ 2, HUMR/ 3, DEI1/8 DEl 2/ 8, DEl 2/ 9,
D@#éﬁg%% gé%ﬁ%@fé Qg}rﬁéﬁd WP 15RO0R/ P3&téted embodiment of the
invention. 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 I1-8
in human fibroblast cells MRC5 (ATCC CCL 171). 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 IC50 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 DEI5/7, DEI4/7, DEI2/4, DEI5/4, DEIl4/5,
DEI5/5, HUM2/2, HUM2/3, DEI1/8, DEI2/8, DEI2/9, DEI4/9, DEI5/8 and DEI5/9.
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The invention further provides a nethod for the
identification and/or manufacturing of an anti body

w@o@snsIs7d L- IR with i nproved properties accor dPCIEPIH04/010047

the invention. In this method, the pol ypeptide

sequence of antibody 2D8 is -3vrdified by nutation,

del etion or addition of amno acids in order to render
the 5 anti body | ess |nnunogen|c when adm nistered to
hwhﬁnmvemﬁblge%@ﬂm pryides abarathodofosnithe ilepdldcagip and/or

{ng!rl"l{elfgsgléin% dJrhg ﬁggﬁé@’%{. tm@ﬁj@fVBR W%'Ttgh F?d(}?fl :péﬂi&tl&rh@td}dmg to
i s

ther GrRsiemy SR arrbon die PREPHBIpagGRies 06 aatienre2D8 i

Ofnoam’edaf}dmhﬂﬁlo‘ﬁe delesiaesr @ddlﬁomaﬁ amiid Badk @sondeotd chader the

I MU R T  HET

cBh@imsno Evidspleasodifed suthte vatelile heantyi i ardelightt ohpinita reduce

FﬁrgﬁlunZg%ﬁ Rfuf‘ filshodt édu'%ﬁ?é ge'} ﬁé& b?‘%o fbat @fq;h@gol Eptide

or nore S|nteen soft
f begueRes, OfFHeY ench &/Sequensat ofzburstm antibpshigsoprawidsd b Kabat (loc.

edl)) fan@fbri the tlﬂ@ntiﬁéfn'i&{fﬁﬂd reBgigfion &f Ttdéﬂ épﬂbpésbinethe variable
i.ns vent,j on ereforeﬁﬁrOVl

Cc
© Rt Bt Rpleh {1 g pR Y FhONR uléaa’aﬁ}g?ﬁﬂ ppibodies
| pare Bt igemerated dyaciecs: mde timniglsain the dnfiensdoqumemoesidsfof these

e vard a ) ti \ r ¥ DO
L BRSE P SPLIC S aP G B8 1 U5 Pons
r efpheouristde drfinaned ami no aci d(s) shown in Figs. 7-10,
an expression vector is manufactured containing a
nucl ei ¢ aci d_encodi ng, sai d di fied antibody  varjable
r de dmeenting thergfors Breiden arfasi oG ik 'glﬁtm%ré&?féﬁ%ng of an antibody

PLedRdiablty tRS irbRAMEN, |dhaﬁic@:$1zedlfh tat %Qtﬂeﬁsequého‘és of the variable

R U L T
| itg e r@spibctienanfraniedi ansinaneidéss skovoh euFigedeihan ebcpresmn vector
arllst #?gg%ctﬁ?e(&o IR : a%? nlaPic! a(D.l %ﬂhl)cﬁﬁ sald] ﬁadd‘f%e%%‘ﬂggdy variable

provi des | C acl S enco InNg. S
amcglmr@sadd@mébﬂm@h copgsentgegiono prefeiabhygs shpwn in Figs. 14 to

P%' I?I'h £ skl itive 3RO BhmESE sﬁ@ﬂt@p&'fd}ﬁﬂ.eﬁltiﬁfht H&‘ﬁfcéﬂ §nd the
or e re I ng such anti
Tﬁ@cmh}mﬂvﬂoamrggwlgﬁﬁ%%aé hetwohan e anbied together to
I e@QrbsdNccprdaciotthotmvedtiguch antibodles The
i nvention further provides nethods for treating

rheumatoid arthritis and/or osteoarthritis conprising
adierihgngionrfgrther propides swndleid aagnmdlrgssunh\anh@o i€p, expression

r I}Q#B’Pstc%hgalﬁ £1thu§%%rh@ufs hetaaidr @e]l@ %bﬁ‘ﬁlﬂlﬁ‘g AREe0brsBr the

suc ect |ve anount
aﬁ@@%ﬂ@ttlmo iop@d juchgatinadies. |- 1R accor d| ng to the
invention. The antibody is adm nistered preferably in

géﬁaﬁ%ﬁ%ﬁ%&m@%pm glntleltlcl)cpds f\é\fotllzeope%r% ?n%?lg production of such

antibodies.

The invention 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 invention. The

antibody is administered preferably in a pharmaceutical composition.
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6 The invention further conprises the use of an
anti body according to the invention for rheumatoid

wW@eaoko2isrs treat nent and for the manuf act ure OPCHEP2004/010047

pharmaceutical conposition according to the

invention. In addition, the-iGwvention conprises a

nmet hod for the manufacture of a pharnaceutica

conposition according to the invention. The invention

f The entonprihee somppieatheessafisoaintibodiassprdiggto the invention

c ﬁﬁtl‘?l' ﬁ'ﬂnﬁﬁ)l@ QrthAf 'tIQQL‘iWen@%ﬁg rg} B HAnbRekO¥Ea jamaceutical

armaceut 1 cal ef fect] ve_ anount optionally,
t s@epﬁ%ﬁwwmr@n& (P ftB‘F l%maylw Jnypddipn.ctheipyentio comprises a

usRitdd foRrtht iRandfstinel ¢itd ?Ba@ﬁae&ﬁﬁdab@ﬁﬂn@&mﬁ@ﬁ according to the
phar maceuti cal purposes. 10 The invention further

pFBSIA®L phar maceuti cal conpositions conprising such
anti bodies in a pharmaceutically acceptable carrier.

! IT‘hg qgl ng;I% :@% cg%rl}g}scfsp ﬁ%ﬂ%ﬁ%‘ﬁl&?écﬁﬂﬁﬂ%r{ ic&{&aining an
Th@tlbqwiyaqconhng it thee invenhign ivgds asphamperuticdin effestivg agount,

!ﬁﬁaﬁlya%g@tlﬁf: CRftdli NObdeRert Qx?d/of ek} Wxcipfi@lseruPffor the
re uc eic acid a prokaryotlc or

x ng ‘sai
e tERYBIanCO! a@?sb?fga ORBMmASHIRRIERREN 1 ur t her
conprises a prokaryotic or eukaryotic host cel

B Ty B B6raR Sherieufal dpisPepbt Smpliy such
paoidhmsti¢som af pharnacmninhldbamtcepmbimnalami bodpeacobedinegt, the
tngh{imac%%gﬁg%c%ngﬁbm rarg%%eeihklﬁaﬁde DYarfAREE BB hAduBcture or kit.

cleic accordi’ng to t invention In a
prokaryotic or eukaryotic host cell and recovering

S %@ iehti O i tHek e&h ﬁke@ aGRtiby c&hﬁniﬂgvﬁwl@@a&@ h¢ddgding to the

npri.ses t nt| ob ai able suc
¢ ST ORGP T e 4 lgacidgff} 3 eyt or eukaryotic
| hwsnrell.on 25 The term: 'ant i body" enconpasses the
various fornms of antibodies including but not being
limted to whol e anti bodi es, antibody fragnents,
h T s ton Mtz gomprisesatprmsaiyetiaet ¢ukeriiotis hogt el cpmprising a

eRb gpgxgﬁmgﬁbqg Lidpdi es, and further genetically

engl neere es as long as the characteristic
properties according to the invention are retained.

WOLEQREMPiIdE Fhdhdr ESalpifides Q0ALBATEY th dh@t(j’()‘h of a recombinant
ah{iaaggg{p% aéyhg%?c cf fde gq H}%étgyl‘g‘c?nr’glo%f characl’éenzed%ygexpressmg a nucleic
acid according to the invention in a prokaryotic or eukaryotic host cell and
recovering said antibody from said cell. The invention 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.



10

15

20

25

30

the antigen binding portion or the variable region
t hereof. Exanples of antibody fragnents include

waele@bozhises, singl e-chain anti body nol ecul es, PCT/EP2004/010047

i mrunot oxi ns, and nmultispecific antibodies forned
fromantibody fragnents. |In-gddition, antibody 5
fragnments conprise single chain polypeptides having

the characteristics of a VH chaln nanel y bei ng ahl e

t YAntdodiiagmenigbeameprisgiatporaon/of 2 fullilenggh agfb OéleE_enéﬁﬁV At least

bﬂféddlﬁ%eﬁ Bindingl Fortidand! the Ratinle @@1&1 E&r&ﬁsﬁfﬂi’ﬂl}ﬂes of antibody

togeth r-wth chai t|o
Wﬁﬁmﬁlsh%?gﬁyﬁﬁww PHG™C éulﬁ% d@@%{l&?@?ﬂs’ and
i ﬁﬁﬂltbdplkhﬁg laniﬂS@h&# foetinad fﬁtfmlalntl]boﬁp fﬂagm&ﬁ%s k0 addieioh eantibody
nocl onal _ant

BneHS Romee Sagk cheRpollbErE PAlind Bhd Acterisics of s VH
anltauh),mtymeipbemglabk tof assenshle gogethemivith aéﬂdchaln or of a VL chain
naﬁ“n 1RT11? A§ 'Bg}ng%ﬂm hs‘%erﬁﬂl‘é'tgg&}{er With & $Ht Ghath to a

nDnoc nprisin var regi on,

i functiopal mj’pgﬁy blg@mg pocket gl thare oglldn}getag Prop eﬁtéfrqf inhibiting
Oﬁmtﬁn&ﬁggfﬁpit5ggqgn derived froma different source

or species, usually prepared by 15 reconbi nant DNA

techni ques. Chineric antibodies conprising a rat

V Tht aths "nicﬁ@icbﬁalanmbadﬁ‘l,m in@onkmahintibegy eomposition” as used

liee%jlo E!F%% tg: :fﬂ?’%ﬁea?gnons%? @Bdg YBEcul& hbﬁ%r ls&l&} o%mino acid

ressed i myuno
geomposuwm'pThs itergn ﬂﬁh&mxgmﬂhﬂ@ haefdisntp ramonoclonal antibody

ﬁ%g E%hgblé/ Aot 20l @ Eﬁ%r%rﬁ% gfsi OroNAx SROMEEsEa ﬁortmn of

enco I ng - nunman_ 1 nog 0 t ant regl ons

f eroestant megionciarived from ardifirenbouren Mo RsSEs sl gared by
PLESEYind I VENA @dthAigled. NOBigndrid ¥tit@idids he@mSriishsss aOfat variable

subclass has be d d

R R T .
a|cBﬁ7nd’rﬁtf alnnbddltsa as el geedsmi bEhegremtd bodhesoglobulin - genes
('\:%%h 1n 015 r 9e }h%%&ger&%liﬂi%’\k@ ﬁ'gltl b%ﬁn' %\féﬁbréer Iﬁlons and

nant geetrans ectlo
t &Nm ﬁcgmtsmmow@g hugsvimngnaghdulip constingt regiogs. Otbey forms of

( 1984) wi% 70 %dé%s gltl‘302?1111?’&1’8368"5?(&16 ént iffeRBoDate thU&Am&Ghich the

e PR A58 F 8194 Fahe psipgl antibody.

a@htlbo'dhlﬁ&rilch antibedied b tlkanefmred ©r as "denphvitckeat anfibgdies.”

dz\mgéqunrggrro | 'ogzv.lflhn%lﬁnc an'f‘BV%F nexi%lxgo g(#rfx)agtg?ﬁaﬁ) regombinant
srmﬁAf i ggneaSransfeqmaneuzchmquctsanowfmlh &ngen par thet art. See, e.g.,
| ) ng o§)ﬂl ' al lﬂo@ Wil ahaed; /nodi '(@'8{4) 6§5f—€85§:@% Patent

frwmwnkrewono human
aﬁ‘iQSb@aW»@iﬁ%ﬂdép&‘l@‘lﬂhe "humani zed anti body " See,
Ri echmann, L., et al., Nature 332 (1988)
327 nd Neu

L B Re Ry Yy o lneBbien R g e o

t dcdirhph‘sﬁlenfaem éaemtining regiqng {CBR) haeolgpen znedjfiech® comprise the
ar&bﬁ Fan”?rﬁ;%%n%@%ﬁhf f dﬁ@rgﬁrép‘édﬁm’y as compared to that of the
parent immunoglobulin. In a preferred embodiment, a rat CDR is grafted into the
framework region of a human antibody to prepare the "humanized antibody." See,
e.g., Riechmann, L., et al., Nature 332 (1988) 323-327; and Neuberger, M.S., et al.,
Nature 314 (1985) 268-270. Particularly preferred CDRs correspond to those

representing sequences recognizing the antigens noted above for chimeric and
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WO 2005/ 023872 8 PCT/ EP2004/ 010047 bi functi onal
anti bodi es. Exanpl es for humani zed anti bodi es

w@emsneismy to the invention are shown in Fi gSPCPEPR2904/010047

10. The term T cell epitope depleted anti body" refer

to anti bodi es which were nodi&4ied to renove or reduce

i mmunogeni city by renoving human T cell epitopes

(geptl de 5 sequences within proteins with the capacity
1ﬂmqwnalo aniloditsa Saimpleyoior dirreasiz yantﬂbﬂdseSnﬁCH g to the

I{Hv@ﬁ@&{élggﬁmp@hy\ﬁgpggﬂqu aci d side chains of the
petide and specifi bi ndi ng pockets with the VHC

class Il binding groove are identified. The identified

| TR RRBED cdl d‘p@l@p@ déplateé amitbalye ﬁieféloto@nitlbbcﬂhai ®hich were modified
NSRS SRR B RSl A58
deep:ajuenesl withiraptatéindyith ahé ciphatyrtediinhto Mﬁ(f @aSaHdnoleculeS) By
aﬁﬁg\sﬁﬁtﬁb‘i‘i dﬁlﬁerdd?fmk B}{t%&ﬁ gfnn?d £:i§ 8WRhdifs bf @8- l;Jeade &M specific

ers to anti di es
bbingiingpadsets mntilmthIﬂiC&hssaH %mdlng/ giopve s adgntdied. T igentified

| ‘rﬁgﬁ)émﬁ &fl@fe%mmf afHEate00 AMiR4te hrﬁﬁrﬁmbgé‘@1 . 8iich fetheds are

about ucl.ei c
aélPden & E?ré’ral 1835C-&s &gO[?gi?%%% %46 ]]?fganmi‘iseﬁa (Td oeR iORF (gleted
Dhlﬂubd@ vagiable segidid USBAl 4l ecoddesy toAhainvbetien @eisblown in Figs. 7
g ule may be single-stranded or doubl e-stranded,
bﬁP greferably i s doubl e-stranded DNA. The "variabl e
region” (variable region of a light chain (VL),

V%r | R0 RedeROP g&cﬁ[ﬁg"&}efeﬂ% UBB@i'eQbﬁMﬁQg)tan H@@rﬁlhr&%ra@ﬂiﬁlty of

denotes eac parr 0 [%@9 :leSvy chai ns é

wiabewt 30 RM?bl%Bﬁdﬁﬁfﬁ@bﬁabWﬁ%@ tﬂM]er ek mpEsRreferbly of
t-hgo@nyo-gempniThe domeins of variable light and heavy

chai ns have the sane general structure and each donain
conprises four franework (FR) regi ons whose seguences
arthevierial "ucletasaid/ amblecuba‘jnmseus@dhhyim lw ggended to include DNA

dé%{ ‘g ‘%unaqh\efA rn%ie&ﬂess cle?c%%?d ﬁﬁd}hﬁrrh be s1n e stranded or

g ramewor k' r egl

adi@pbleastlan ¢£bét1t wfmhlmﬁoghleasﬁr@ndweDE -CDRs may f orm

| oops connecting the a-sheet structure. The CDRs in

each chain are held. in their_t e- di. onal

stihsctamablpyesions (rarhlassaon 8t B SR (S Lin varlegion of

WiHehvyt d_]l;ﬁlrm»faﬁ asadt Héeelﬁ tdbﬁditeﬁhﬁh r(bf ﬂﬁ@aﬂﬂif lightarial hngdivy ghains

si te e _an h

mvﬁyc}hlsdgm Vf‘éju‘? 5?%1;5 in ﬁngt%{ngo\ e arngI 8d¥ fdle ang’ggg’ yheegdo%aﬁns of

s parialble dightydraf heavy tchaio$ heveethaseinb gdnesl gowturdiang @h domain

t rl:%rdg@xégsnfdug rfraQHg/vorﬁo(Fhlj‘ %Egﬁf)ﬂd' @rhegeoyéqqgn&s ard Wﬂ&’dly conserved,
connected by three "hypervarlable 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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The ternms "hypervariabl e region” or "antigen-binding
portion of an anti body" when used herein refer to the

w@peiono23mei d resi dues of an anti body which are PCI/EP2004/010047

responsi bl e WO 2005/ 023872 9 PCT/ EP2004/ 010047 for

anti gen-bi ndi ng. The hypervaﬁ*able regi on conprises

am no acid residues from the conplenentarity

determi ning regi ons" or "CDRs". "Franework" or

r éyiaotigerabiadingoThe hupdredsiabledsgian worn@gis@mm@pr@é}d Iieﬂﬁ‘ﬁes from

LhE MRGIMALL RIS dEt@ﬂhi‘i’ﬁ’ k&S éﬁ‘!;ue& BSDREY eFfari@fdrRedr "FR"
Ther ef ore, the E} and eav gﬁﬁf a nt|%%%§ 5.
cEaginssae fthose el esmeinniaaines (B ervapgpsg region
FE@%ldﬁ@DﬁQheﬁﬁedef@%%‘he@ﬂﬂe, é\}\ﬁﬁsﬁﬁi@hah\}yycham of antlbody
t he hea the r on riJou

¢ SRR B i Crprmeys B gt ERD ORGP RATRR, oD,
aanab FRiLMppedaltyh€DRBarfdbe beavy ehdiniis the megién whibcht contritaites most

Sgpq yrﬁfé%ﬁ %ﬂrpc{mge(ﬁ?g ﬁﬁ% Fﬁfreglgﬁyﬁﬁ.l CE&'JTH??AGC].I REGIERE to tBE Gtandard

er vi I'nstitutes of

Hdefinition BEKpfeat ¢hal.. ﬁ@qleqlggslgﬂPraWWS@ff Impgynalegiel frdetesfusd ed.,

f PQBTl@Heﬂﬁpﬁ{er@E N Ral BREfutes BTEIdaRhBethésad] WD (1991)) and/or
IL 1R e ; S the b|nd|ng afflnlty of

Se&ﬁ%ﬁﬁ%ﬁ?“%b?Wf??ﬁq APirn vitro ELI SA assay,

preferably in a binding assay u3|ng bi oti nyl at ed

h IL" and. s LaV|

Bﬁﬁa é’fnfiﬂl}ﬁ R/tﬂg R B ‘2:}3%92{‘ C‘?‘%%ﬁ‘ﬁﬁ aicfﬂ’gt%%f the
a aBtlbmdyHB Tasdhin ¢BimuitrocEIABA asmsme&rabiys irg g aspiie usmg
fbﬁdtﬂl‘yfai(edmhuhﬁﬁ FL Tﬁ' sﬁegﬁ iape Qo%dtﬁfcrét@{ef'ﬁ)li‘t@s Binding

ra e ‘const ant e assocl atiogn of the anti

f efmitHe Ik qual?ﬁ inyestigets @lelacqgg]afsay (Biacore A%y Uppsala,
( @'w%& | Thd HMnRPRE Habihdingnsl d@e@ﬂ@nﬂhk @érin)s koIfQﬁlte constant for

300 pespiBger &eegemévy stpedditity" Syflien), kor
p l(élfsﬁfcﬁhby c@istaritD And Mp(ikgl/K.mhThe hnﬂlH)'[RiIdESI aachrdipgtto thd int@tion

MorRialS B SRR e Doteferalf b0 BESRIE andh AP BiaBly 70-
t @0@ pdhandinhébipHiedtinding te Kpd Basidixind preferablé d@pk-dR at the same

%gtgﬁlggegng_for exanpl e, human fibroblast cells
% 1I\/RES i ['s. The anti bodi es according to the

|nvent|on ShOM/a binding to the sane epitope of |IL-1R
an h’i‘%hﬁ ogiy- 1R[&pﬁds31ﬁg ellsh referst &)dsuch dilnaihich bz dxiprebing IL-1

due rance 25, 0f bi
Fsefr; Sl 16 Thevetiey bhpad (R e R Mg el
using i1mmobilized IL-1R and anti body 2D8. A signa

r eﬂl% tnltBleg{ %&gl‘/qlﬁ%) tMqug shofRd bfrﬁ?n%afbt 1hRQG¥%e epitope of

e term

prIbt@ 75 agbedn? A et ateapblblltéd &¥ bigding; tpilk- 16% Wgstftrlﬁq%grance

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. Epitopes 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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anti body. Epitopes usually consist of chemcally
active surface groupings of 30 nol ecul es such as am no

W@e00d9238r2 sugar si de chains and usual |y have sperEP1004/010047

three dinensional structural characteristics, as well

as specific charge characteril®tics. Conformational

and nonconfornmati onal epitopes are distinguished in

that the binding to the fornmer but not the latter is

| endvenitss Thiaepiipesefidel B o whirht the rREbedrTosdiIZp7the invention

tF’SIB/&h gﬁﬁ‘?e(rl]l 1004 : Sgnidd SPhyY ehtiisody T&@o@ﬁ]gt P@e Qicn{elnhoﬂ Bn both

0 C an I e CccC I n e i.nven on

bR#FesEsk denaturerd ik 3&&@&&2@8 agipfg 8aift iH5okgyention binds to

315@@&6!1119111 (elydoeylated, esailmtg@ exdtifa delbdilbir damtain\) eabant at least 50-fold,
en nt 0

i B(F%#?ls At !ﬁaﬂé‘s% Og f§Pd %Eﬂ?ﬁﬁr ﬁ% d%é YCOS laEel(21 I%LGIS}Q L5t (ispignent

ewithableglyaosidnsed Enmaaguraﬂnemtt b:atWIe&tasn bE:@)«f'Ehedq:fOE, an antibody

P 5&{0%13@ It(?’ ﬂ'f%tlgl’ﬁqﬁl%% F%ill?‘g? 1ﬁ§£ﬁwgﬁcetdh§ﬁ%ﬁ)pfor the binding to

yCco P treatment  wt
Nd%XF@G) ﬁfééﬂelﬁ measur ement by Western bl ot).
Therefore, an antibody according to the invention
shows S n|f|c ntI educed affinity f t he bi,ndi
:ghe a&@bg%% gi<arane (10 tha fveren dnglids dp additiode stttz dies
t hevih@Vednbdrodtiveneduedes modlﬁ'idmkbﬁsl',omclestldh amd) hmhmchcaﬂssequence

ﬁgbqfha%c{ap ggs ﬁ_a;?ledovr%ﬂ Afect SANE GRe ng\L gﬂn?;ﬁqlé) d ek hara V\herlsthcs of

am no acid sequence nmo | Ca
d thenentitafdyeadconting |to ethe tiveendiooy dMedificationecan be mtroduced by

¢ Q@flaﬁh%é}ﬁlﬁ)ﬁ %(Hf)wn EDenedt, sRadYs QeCAarLtdAImhRAgtAis and PCR-

i nventi on cati ons can he 1 ntyoduced, by
s medépgecd TpEagAReEt cSORTBWHYE FUHAR agkt su Epfiopé include ones in

S'V\ih?c}ﬂt}fee&hﬁl@ #0id 2eeNRSisSreplacedPieith aﬁfdin%icﬁdad residue having a
mut a Ivall ve ani | subst.l t
G B D8I BN A HACH LR BER G St ghains have
r ®Bd:rﬁdﬁi:hew ih thaartaThese fanilids fnehiddwenina\acidg wath lsdsiv dider chains
si.de i f.residu i .
SI(?TgI’ ays? a eé: r?iﬁ'e hﬁﬁ%lg\g)é%%dfekg %ﬁgeﬂfuﬁggkg.ﬁ éaﬁ%%ﬁla’ 'ratgig, glutar-mc
Theds ﬁmhatgeésmlm isidd echairis n@ ga @l yginenias PATREIBG. c8 Eiaﬂén@ Serne,
ifflgt'eﬂﬁme( @yrgsme,l YRieliR, tAfpEbpHaRE, n&‘lﬁﬂérd klﬁ@)ohaﬁh@ &G alanine,
SI e chai ns artic |l dsid
&@alnsoqs%lﬁu%% P %en(ygﬂ qjing Wéﬁlﬂame ﬂ“éf side
g'chilﬂﬁ@]g, thsedring ,valiik, ﬁdﬁ)ﬂd@l@hhleh @nd hwm')aiicrwde d;aﬁtse(lelge jtyrosine,
%ngﬁgﬁg ﬁr}zétn]g]i?alglg |rhé 61 I}%C'Plb Ofll redlgteﬁl nl%ggieﬁ]t?al amino acid
meedidueninne hpmaetaatibilalk hegbeiydan hﬁhpnefegal(ly; rg)laced w1th another
t AEAO0] 08 res@delfqun tﬂessgh'l%lsl» Qﬁilfl‘?f‘{}gﬂ?r omatic side
charns (e.g., a

osi ne, nine, tryptophan,
hi sti di ne). Thus a predlcted nonessential am no acid-

r Qﬁiflﬂﬁeag%dqs@stli‘tj‘ﬁﬁ@ﬁs @ﬁlt]%el:] &f&ﬁieéﬂﬂyl rﬁ@lﬁger&‘e@@ bb&d upon molecular
pre a a ano

P sa0daiag of Geihed SR LS i 6 T Ty OTCP2g-227 and
S hsdeh f QO etahsPeenNbd: AvadfSaf. rTIiﬁA 8:6y( 1689)dgered0633based

upon nol ecul ar

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 in the state of the art and comprise protein

expression in prokaryotic and eukaryotic cells with subsequent isolation of the
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nodel i ng as described by R echmann, L., et al., Nature
332 (1988) 323-327 and Queen, C., et al., Proc. Natl.

waemd/0238ei . USA 86 (1989) 10029-10033. The ant PQDEPHE4/010047

according to the invention preferably show serum

hal f-1ives of 30 about at téhst 5 days in vivo

(Cynonol gus or human), preferably 8 - 15 days. The

anti bodi es according to the invention are preferably
pasiheckrcpdiypepside mpilnzselly peBifisatiosuitcha iardacsusiedly acCeptable

{g}’FJﬁnﬂl rbtBint Bre3dicH, %quemu%ﬁis%hEocﬁﬁgjh El'h‘é@vy chains or
In ssiqn in prokaryotlc and eu

c@?%@ew t‘l%e’é?egéé JRIELEH SBIRFBITSIT (REOWODS Ct?ﬁ% gpethods.
- @gﬂﬁﬁzﬂiﬁrﬁi@(iﬂﬁp@fﬁprhwprdk@i‘ywne pirl dﬁa@iﬁ)dc Uos@tdlly like

Fgﬁé ﬁ‘gfp]rbg{; gffﬂﬁ %%g(?%eilgalgﬁﬁid | c aC| d’ eagslrg iorGBO i dells, and

| thghintihndy Beeoyered fionsthe rcellsf(slqgammwst artveliseadifer hlﬁle)
inserted into expression vectors by standard methods.

Expression is performed in_appropriate prokaryotic or
eBrenmybinpet preductian pkantibiegdies lcwd? d@iopa, inNBe stadg Pk the art and

Sﬁlgs/cgb&?lfd)ﬁexaﬁg@ ﬁf’ﬂ%@%\k&w afelRes %@Maﬁ(gd}f@ 3., tPI@EenEEﬁ}ﬁH Purif.
ce nti VAL over rom

CTiaoadl faa 208 B8heeSoYetcl| BRAS Bltme CREnar1950) 371-282
pKadfisin, quJ.oMohBibteokiiads16 $2000) [15ka6lyriWierner hR.Gst Btweg Bés. 48

th descri bed, for exanple, in the review
ar(fggg éﬂﬁggo'l\/akri des, S.C., Protein Expr. Purif. 17

(1999) 183-202; Gei sse, S., et al., Protein Expr.
Ptﬁﬂef tl%O?l%? %@y £ 1n1VQh$i@L£EH%arin aRce]l %j\@l or in 2 partially

Bi'ot ec 151-161; \Wernner
4gurifigd gsyutsmnslsopurwﬁ@marﬁqra%am@ysr?&gforj@e et 19 ﬁilmmate

WaeHee c@]ﬂlhﬁscorh}gbrﬁnﬁs%r' oth¥S@in@amdantse. g @t&éﬁ tellulay nucleic acids
purified or. su

st.anti a ur e m tion is
DG FHRR Y PR (heeP P h At ot g B o Sitmeft, Cacl
cbapdingntclumn dirtoaratappayhyiriaganses geleclertraphhessisc ehd withars well
nycl ei ¢ aci 5 t S
"SR S ATLRLR, Bt AL SOl ooy
c Siraene Rytblioning angd ylnta@aﬁ@@eNg@IYOék €87 bphor esi s,
and ot hers vveII known in the art. See Ausubel, F.,

S EALAEIy P A L B
( 19690) - 10Bx3e 958 Burhds, NID, cel dls Ble;tedesmbmh@ovsbyzooe) §61-270.
B Qesgéélt eﬁpfgésgglrﬁ%sc’nll_)%}g} egg%: hﬂﬁ%oocgé ;}fZ &t Zf) Iggg 01921ds %s 30
( 2000) B96 Cl@iig of vandile domeinsriedeiched by ddandi, bléd ebyl Proc.
€. %%612 %%&%SA 46 (1@52/ % %ﬂycgartéc |Pd5et aReBroc 31Qatl Acad Sci.

onai ns |s descrl

QUS;%Q? (1992) 42854989 apd Qlordenag, Lagteal | l\geéhoals 204
( %9&9])) 73833 -A3BitforrddeddrRient E’xpreﬁion&iystemo(HEK 2@3} is described by

Salqlaeger, E.-J., and Christensen, K., in Cytotechnology 30 (1999) 71-83 and by
Schlaeger, E.-J., in J. Immunol. Methods 194 (1996) 191-199.

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

signals.
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USA 89 (1992) 4285-4289; and Norderhaug, L., et al.,
J. Imunol . Methods 204 25 (1997) 77-87. A preferred

WO e@sm2mt expressi on system (HEK 293) is descPCEP2004010047

Schl aeger, E.-J., and Christensen, K., in

Cyt ot echnol ogy 30 (1999) 71-83-and by Schl aeger,
E.-J., in J. Imunol. Methods 194 (1996) 191-199. The
cont r ol sequences that are suitable for prokaryote

f Biucleicaavpsl &, "opereblydinksd” phemt @rplacgétln%wﬁplgﬂtlaﬁal relationship
ORRHaLJth G CAMIAE @cidafdudndel POS QﬁEmElen DNG Bt prédfquence or

Eukaryotl c cells
efATERIErlgadsh i %F@i}’d]é‘ﬁﬁ%atf’ |I§)I§Auftg¥ QHQ%EP%D%MFﬂfﬁ@% asa
ﬂ\& P&Iﬁl%ﬂ%ﬁ&i@%ﬁnl\ﬂ@ etietiagiaf ths pobypeptitd;ya promoter or

PR e SR e s o
e xeguphe; oth\IAbbmm%blpdmg slje smperably lmi@drteta@pshnlgéaq}mmﬁ: fitis
O GG hlal F@ﬂcﬂl&t%sﬁﬂfon%&%rﬁgﬁ mﬂega%l finliel" | hfeans that the

presse as a reproteln t hat t|C|pates in
s DOV SIS bﬁlﬁé? bed presontigous, $1de i thsy cags ofp %Ffé%’é?aden

| SotRRLAD! dd Ink@&ihhg @arﬁ@dﬂwvesaqt@maﬁcdrs‘ dot n@tfme Sto be

thetransclil tion of tp or a ri £

D ARENGUS HBRIRE oprepmpbishert B 0D 4 OBMgdETiapsites

Ieféudht siteSdo nosd:ms't,ahe dyrﬂhetafoligonﬁdmtidetadhp:otsr arslkatsiapansed in
ner e nmeans that th DNA

SERSE st wih ARV PR R °

dare contiguous, and, in the
case of a secretory | eader, contiguous and in reading

f ﬁ%oﬂf&%\éﬁ LGNS rs?utg}ﬂ %@ﬁarlé‘@&efr(srﬁ e chture medium by

conti guous. is acconplis

c spveentiapdl twppégliﬂéw éw@éathw P(ig Hl‘f‘é. ?‘@I 8 faﬂst example,
F‘?p!r@ttem AJS@p}ﬁaYdSHehl@}fd*ré‘-xﬁdpaﬁﬁbrbh%lﬁ@tfogﬂl@hﬁ,@bél@d‘tﬁop&bresm, d1a1y31s,
BT
S em]ﬁlat@thtéd ot delpgenced uﬂngccma/tdnwndbproccd)me mhed]’fhtldoma cells
| %Ta?im?g ?él goﬂret%uéf Jd'&ﬁ?N Ny R@%ﬁ %dr?c% i3 %daﬁle DRIA may be

ep ar ose oxyl apat It
cfinsortad anjo @phlysssugevecéqrecw ielp Aty hish yanéfﬁ%m sitg, hostpgells such as

afrffiy0idoy GG OrRICY e ot n@%nﬁn eeliNAa e %Oﬁbﬂ’] @tﬁeﬁ*@lse produce
rmnocl ong}l inti bodi es |

il i sol
b epoteihyion b il o BB G TeRb R Mpggglonal
_Cahhsodl@saﬁtﬁehysecals a source of such DNA and RNA. Once
isolated, the DNA may be inserted into expression
vectors, which are then transfected into host cells
suohinas a0 MEUBM@OSanaits sof Guavell3R entibndyl ere Reetared by

E gﬁ‘%%?@ & %lglgté{\héﬁe&{&%ﬁﬁges YR Shabsdy Dl\ﬁg% B Peptide

esi s of reconbi pant nonoc|
arsyithess. §31c]|’1 Anq @caﬁ@gq cappe 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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Am no acid sequence variants of human |IL-1R anti body
are prepared by introducing appropriate nucl eotide

w@b@ngzss7i nt o the anti body DNA, or by pepti de BSI/EP2004/010047

synthesis. Such nodifications can be perforned,

however, only in a very limi®d range, e.g. as

descri bed above. For exanple, the nodifications do not

alter the aboverentioned antibody characteristics

sdobthestyphef o anid ygrianantithepintibpdy alisrntherngisingl elyresylation

?B{Eég{ E)fttfs}i@ gﬂﬂlﬂ%d? Bg ait@lgréj F‘sclt?l@tmt' k‘Pét hl@tm@r&ﬂ:;&t in?Pe carbohydrate
[ e e purification.

AHSPI%Véff&nﬁén thaRiRo AR o s dREOnS OHRPFR %Y%Sﬂ@ﬂ%%tes that

PARRR preREttan ﬂﬁtdnﬁﬁo@}f G'Hft%sylﬂﬁﬁri of ahtibdMeaid tygicdy Nillﬁbed N-

TSR b RIS A 1R RS oo
abeparagitte wsidss | Thekiripgptideoseqeerses gsparagyret Bismand endl @sparagine-
QY ihPeon 5?11&9 V%q? AP LREAY 2 %9 éx'g%togleoh'ntes lgeg g@ Iréctognltlon

(particula ere he ant | ody n ant i
f peagemqss @mmstlgntt@hmqnag qlmdqummhe gsparagine

PGaL ERZR04TRIOGHL e E‘@roft éiﬂﬁr 0$f s Qn@@;btfHeV 8équeides in a
of the %gtlbod alte[ |nal 41 cOoS

paelyBFRTIdsTcreakes aa?ﬁtﬁrﬁe?iﬁ YC%“\)' aAPR SHtFffdito ﬁﬁ‘t‘/‘?%% alpR e to
OHe: SMtibvdkds canakvndy aiceomplished ibgsalfening dhe nniihe acid sequence
gplﬁcglgt%?%%tcggtg{ng ro&%?)(rjgl? e eg%h zhbotqg rd%scgll[b&% %g%ép?lde Uguences (for
CNyHiolsyl ghtcosytatvh sitet)i bodi es is typically N-linked. N5
linked refers to the attachnent of the carbohydrate

moi ety to the side chain of an asparagi ne resi #
Thicielq pagtnalecaleq gernding aming aginwayense yargningt  anti-IL-1R

2313@5 aﬁ'@l prefrakddl BPRIvVABetyVdTahehddd Enc&Wh/ iRt aChéde methods
roli ne, Q i on ences

gt AR ae%ﬁweﬁa;r) fSﬂ%tlg PR e, iF g fase of

agpardlyl neccusiite afiion. addusequednee prasance of Prephn(atlon by

CPE%‘I{’E“SC%Q 1%%— :eﬁgatecf (8’ egﬁgegg‘}?&ﬂ)grrr]ﬁg Qnégﬁl g’gﬁpﬁﬁtﬂ%ﬁlesis, and

glcyﬂscis%/ attagenesis pegn te@rher h;éemcd U@feﬁptl o &AonevArient vgrsion of

gﬁﬁ{ﬁﬂ JedBedTRYN @f)ﬁ el d@ﬁle?é@l‘%n@inﬂmﬁl Q&t’ilﬂ)ﬁeq uence such

I't contains one or nore of the abové-described
trlpeptlde sequences (for N-linked glycosylation
S'An%‘éﬁer type! &f Gordtéd fﬁlﬂdﬁﬁiﬂd’u&s iBneloes rdherﬁfth]lh}o @C eflzymatically

abélﬂgglj\ésglges{}gﬁw&%}l |,ék{Lers]eé]%Rrgciz(c?u(gglsnatre a&)\{aﬁxta%e&%s in that they
Thbsmotnﬁqhmd@mdmlod ef thatanabedynm alhast tel thag, has glycosylation
| S?}!&a%gl 8 Y0 & éaﬁﬂi{ea' lyc‘c%yfl%ﬁ)n( gb) teﬂﬁngab%et}féf couphng mode

occurring sequence_Vvar| an}%
pruegshrthe slzgar b))/mablbﬁgﬁﬁdteldé@t ahétgrﬁem andfispdine, (b free carbosyl

Sigh&apdl (5 GeeIMFELRGRABS sich K EREBE §FRARS (B fre@Mtdroxyl groups
such as those of serine, threonine, or hydroxyproline, (e) aromatic residues such as
those of phenylalanine, tyrosine, or tryptophan, or (f) the amide group of
glutamine. These methods are described in WO 87/05330, 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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cassette nutagenesis of an earlier prepared variant or
a non-variant version of 20 humani zed or a T cell

wepiosops7repl eted anti-1L-1R antibody. Anot herPCH/pr2004/010047

coval ent nodification involves chemcally or
enzymatically coupling glyedsrdes to the anti body.

These procedures are advantageous in that they do not
requi re production of the antibody in a host cell that
hexcept theoinking segar (Nagrshiglicosamineodr N agstyleplpetasagpine), while
gidﬁﬁ% xﬂlé\&ﬂt%d LeRan @h&alcgndégg%owwnl i9dedrpied Bp SupRA H.T.,

t he_stgar(s) y_be attached 19 Lhin

nPad Bafin© P (Eht Boehehr DORDIS 5 GOKY S0 8] i b Bdee, A, et l.

S !Alnfalh Bﬂfchkmg 1 D8IPD8SHCH - a§7 tEﬁ@jBxﬁa’@cf cleawage bfl&rb«éld;)drzité @goieties
dr oﬁl}/ F ORR2 o Reed 1 varie Rd o nl?ctomdases
nm} %@Q%pﬁa{}l AEMEYE) YatP%Hi\et?ca f“é tyd)lﬁg %uc 5

t hs)dacnlbedpiherﬂlydtaklaa,l NR., angdrBehl,(@.P., oMethy. )Eymzyzlphlari,’)S 61987) 350-

( the am de group of glutam ne. These nethods are

descri bed in WO 87/05330, and in Aplin, J.D., and 30

Wiston, J.C. Jr., CRC Crit. Rev. Biochem 4 (1981)

2290806 ty]{%e%@vc%lval@ﬁt AWMifafER fdihat zﬁltfﬂéﬂ?%o%ﬁpri&@@%ﬁﬁing the

an

on the acconpl i shed chem cal
cARYRREY L8 4PF 91 & WA SEAOWEGR BB BOPOIeY o bgiene gycol,
epb topeleat gl}h@l af tpdhyartyalkdendacincthepaanntkr set forth in US Patent

I
kRS PR el Pkt A AP BR 0 o
nost or all sugars WD 2005/ 023872 PCT/ EP2004/ 010047
][‘fie ?ﬁ%ﬁ Fﬁ’?er% lébﬂl 1§é§gﬁ{ulc(e% A5LE Yo éﬂ{%ﬂé@dlhgﬁpgfypepude

acety act OS | eavi

mrecbmg t ,cvaher@tygﬁa pelypeptids inhikity m@e %}L 2% 1R,
S@éléﬁéd frbmlthe gr c&ﬁﬁhn%% P heav?d' dhbin c%n@@hﬁg'fbf Blvﬁﬂib%reglon

2?}%@&19859&592@513@1%{ Fin Qomitircodh iR gion (VL) of

Cc3EQUMyNOet.e noi eties 5 on anti bodi es can be achi eved

by the use of a variety of endo- and exo- gl ycosi dases

as described by Thotakura, N. R, and Bahl, O P., Meth.
Efhgnmsconstizgte1 bgry @R0liglschainerinble Tegions oire coopmbiingst with
an?(H)ehEé@t 6@{%&50’&# etrﬁﬁiah@ﬁdﬁ‘nt?a@lﬁﬁr lc68Radti RKIORY 3 RAitranslated,

to one of a Varlet of . ngnpr ot ej. naceous
1§’ latiog, , angh| RASKYPIEME @r%erw 160 ptrPorSpYAsEnR Vector
g |c)z$ﬁﬁfuctso Thé) ﬁbé}(@&ﬁd Ihgml c&ﬂﬁﬁex i Rsibh eomsidrcas ®t combired into a
in, US Pate

5315 \Z:it?r, CL? t-féris%eﬂél Beruaﬂy E@Bsf%%idg %ﬁr.gei)ga,rat g%%%sfegtﬁ into host

p reellsewlaibih yreaberpfusek® farm acinglechoatiel] ekpmepmgipotbshads. ng

a polypeptide binding to IL-1R whereby said

polypeptlde inhibits the binding of IL-1 to IL-1R

s Aasendinply, teminypretioy prgpidenn m%hqdn@r ge profugtign efipaiespmbinant

%ﬁ%ﬁﬁt Aol a@co‘x‘&h%@@‘d@e Q& N, %ﬁarﬁ&%ﬂlze@fbyﬁ@résﬁng a nucleic
r @6} c?g)[1¥ a(.h;egvy chalrijl Iccg]nsfsgnqg Io]?g Ivggab?e reaglo\ila(\}ﬁ)b £ SEQ ID NO:1,
and a light chain consisting of a variable region (VL) of SEQ ID NO:2, and of a
human light 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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SEQ I D NO 2. The reconstructed heavy and |ight chain
vari abl e regions are conbined with sequences of

wWEe@s0tIry translation initiation, constant rePCDRP2084/010047

untransl ated, pol yadenyl ation, and transcription
termnation to form expressidn-vector 20 constructs.

The heavy and |ight chain expression constructs can be
conbined into a single vector, co-transfected,

s i aldthert asirest, ethee pressat siapeitione [PyoYidem f cormmesitinnp €.g 2
Qgﬁ%rma‘z@&ﬁcal WBinpBsiabs, tdtMinfigsesk e 4 ebMbmatibRWendAstlonal

expressing both ¢hains. "Accordingly, the . .
i Avidhadicsn opr B¢ Yuigen-biRdipg PorHD ¢ geeg offudhs Bresgpt fpvention,
I esreiuditbRtfgethlet Wi aphbirbagdytials atdpngldaride
i nvention, characterized by expressing a nucleic 25
acid encodi ng a heavy chain consisting of a variable
r Agiused Kieveln, GfhaBRQenficdliPacteptablnchreer’ iigthedestaay and all solvents,

C Lstin iabl. e i-.qN ; .
RIS, L RSBl SE QL oo o
prbicaptjat idelagingeegentsy snidc theokke dhet apmphysidlegigally gempatible.
S @E&Lelﬂl%f,i A YarfiePm s@tblc ! intrIF&lohB,Vﬁgﬂahﬁﬁ%ﬁlhh% tsiB&utaneous,
according to fhe

conprisés the use of an, antibod .
. RO Ping of Spideel a‘ihﬁljﬁ%?it@}/lé%& yinpscion gf infusion).

preferably by an i nmunol ogi cal assay determ ning the

bi,ngli bet | L-1 f " | d_t.h i.bod .

SRS LTl By LS Rt AV s
PGivlega @dﬂ‘@ﬁlﬁ_ﬂatﬁe aritthoidy aad _dp_bﬂenotaigp@.ctt anyturslegjredstenicological
| IENE ( QD Y %%fg‘é,egl\)ﬁ, EOMRGS PhLRN: SE: &6 (1®77) 1-19). Such salts are

har naceut ical “co oSl tion, contalnin one O L.
(F;) omghrdedt inghe é]pvqﬁggchwles @ﬁﬁqcbéa],tsegl%h@,e c adadmon salts and

aphicogadiBbAdiatg Redt h@ditibh ehROfinclede tthesepd@sRAt from nontoxic
I nventi.on,

., formul ated together with a
pﬁ%ﬁﬁﬁﬁ%ﬂ?@%éW#V“é%é%ﬁF&H?éd@arrier. 5 As used herein
“pharmaceutically acceptable carrier” includes any and
al|l solvents, IS i O La, ceatj ; .
ant (BXEP selrl?%IOfaﬁig r%%e?)ft u%ﬁvgﬁ%ggtéan g’ @ Aldrsi?’[gi %Jsﬁelr%d ;?P{ o Ve of
almsahgdsi lowwieinathieagt. dgeritl de apnteciates by the skilled astisan, the route

PR%E) R InQﬁeQﬂ‘:‘ahﬁﬁirﬁ&%%i Wl €ary d%g@ﬁcﬁﬁgﬁgﬁéfn tHelRsiGR febiBis.
IS suitable for 1 ntravenous, intranuscul ar,
subcut aneous, parenteral, spinal or epidernal

aOtLH mrﬁlhfs@etria%nlﬁﬁmﬂd dIYhé E}{V@fﬁldnlolﬁy &Tta;l;lmfdiﬁéﬁﬂadnﬁ?ist@ation, it
"pharpaceuti ca cceptable sal.t” referg to a sa
(P P paeraty . e aumpara sfine 4 <A enoidyy R fompound
aniith adyatenidl topeevendtits mpetivatiamyFemekesipledhe compound may be
t QahGOLRAULA! 2 @il GhSn i Mhple SlipRb
| AN LS 30 Aot ATy BultplSphme or «
i Wdluerte Pharmadeutically easesnsable Blienss drclede salios and) aqueous buffer
I neludgs.acid addition salts and base addition salts.
Acid addition salts include those derived from
nont oxi c

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 enteral and topical

administration, usually by injection, and includes, without limitation, intravenous,



10

15

20

25

30

15 inorganic acids, such as hydrochloric salts. A
conposition of the present invention can be

wa@ebvsiesrered by a variety of nmethods known i PCT/RR2004/010047

art. As will be appreciated by the skilled artisan,

the route and/or node of adil®nistration wll vary
dependi ng upon the desired results. To adm nister a
compound of the invention by certain routes of
athifamiustlan | iptraatterial, 2 intreghecle ineeapsdayy inGaeibiel, fipfgacardiac,

cr:rgit%%rg?g{liial}mot %Fe géntt%ﬁee}l ad r&éﬂs&ﬁﬁ{etaﬁ he s@%ﬁ@ﬂx‘éﬁﬁ’s Wi %ﬁibcuﬁcular,
ent I1ts inactjvation or, ex

WUW%yu%PS%mSHPe?QWQbAwletraseaﬁj eridura] r%ﬁl intrasternal

aﬁ@&ﬁ@ﬁhﬂﬂgﬁﬁﬁbﬁler for exanple, |iposones, or a

di luent. Pharmaceutically acceptable diluents include

sal i ne and aqueous buffer solutions. 25
Pithesencanpositidns ymayg ot editeinc exipiestssstichcdsupeesgvaivies, ewetting

ag,&%wserﬁ&' @mg "ol arftl Efsh{%n%ﬁéﬂg ?fe%ﬁt}o% REVElEdedice of

e ex neous pre alr a teri
| n}ler@pm@neneon@m mengred)botle by stgrilizationy procgdureycor aseptic

”?ff&hafa%ﬁﬁll e&ﬁcﬁu&%r ~anRNBY néﬁ@ eﬂtlh@i@h' ¥f @&dibke antibacterial and

?}g Sg?ritgé‘,)ﬁnq%ﬁwélp egpqttrg en, ﬁﬂar%ﬁqﬂ[@lﬁgg‘l‘ewmw acid, and the
pﬁk@flt i dlyo baf‘desiﬁ&fde to3thcheledbstonieadgentapsleh a3fsugars, sodium

nl gzaﬁl ttrﬂg e b%a ;ﬂ"‘% poangg/c?s t1oenrsat Qcpcﬁltugn g)rgl%kiged absorptlon of
\Aﬂhmomtablemfllaana@ntlcal fctrrrame}ﬂb@brougm m@sbmﬂlggndusmn of agents
F%ﬁ%%ﬁ%ﬁ%@&?ggg stichBish trﬁﬁHHlSrﬁUh@s”t%l ét@'éﬁ@@é’l&tﬁ{ Pal,

ntracapsu I ntraorbital
i ntracardi ac, intradernmal, |ntraper|tonea

t R@Qﬁﬁe%@ﬁ&broﬁ&%ﬁﬁﬁﬁﬁ&ﬁorﬁb@éﬁtﬁd (ﬂhlé é’dmpounds of the present
intraartic %b qﬁfpsu sub%éﬁ F d th

| U aTichs g b T RG 10h et SR APyl e Srn aadar the
| phasshasutical Tdmﬁ)sﬁmﬁposﬂ theonseseay iavetiooprirai ormulated into
eﬁ}?' ente&tlgaﬂg efpgeﬁ)l g%%ag?élt foliS b Wg&}v'e onaﬁgrﬁ&}ﬁds known to

Vi ng sper3|n agents reventi on
oﬁmpﬁeééﬁ&elﬁkaﬂnicroorganlsns may be ensured both by
sterilization procedures or aseptic manuf act uri ng
condi tions,  and

t he incl ysion ar
arichushdosgs kwelaﬂﬁt)ﬁe aﬁtf\feﬂﬁgfséﬁhtag% ﬁfesp ar%?geil%aﬂﬁP@Posmons of
P @& PedientC hilveritdil hayObe vﬁﬁkﬁln@d as 30 Fdhta_ﬁnaeﬁi dmoant of hiee active
e it S, i e DA R o
i particube peuaqmosmmpmn, land adlode pHaimipistiatingevithout belng toxic
abs O{H%t gﬁerﬁt Tl‘Lh%lEcgec? Cc&ﬁ?;% AIHRC ?ﬁén(aalu bar o IVarlety of

na bé b usi on o
gmmkmept: fastors u@hldag the eﬁﬁnﬁmﬁfﬁh«m@ﬂ ﬁra%celemalons of the

?rékfeh’@ inveREsH dzlnﬂﬁ e@f ot NBe redtel,esalf oAGiAE Fhéradfl @Re route of
l.ected, .the cq s .of the Qﬁesen

admmlstratlon, the tlme of administration, the rate of excretion of the particular
compound being employed, the duration of the treatment, other drugs, compounds
and/or materials used in combination with the particular compositions employed,
the age, sex, weight, condition, general health and prior medical history of the

patient being treated, and like factors well known in the medical arts.

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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15 invention, which may be used in a suitable hydrated
form and/or the pharmaceutical conpositions of the

w@e@smeras7i nvention, are fornulated into PCT/EP2004/010047

pharmaceutical |y acceptabl e dosage forns by
conventional methods known t®7-those of skill in the
art. Actual dosage |levels of the active ingredients in

t he pharnaceutical conpositions of 20 the present

i sah@msolcunorraqthwl olyod dfos exampleogtistali propmlenssiyeel, yid liquid
Ea yeREJIMR AL ol SR 260 shisatd MBGhieY thebfachi eve
e deS|re therapeutlc response for a particular
patient, conposition, and node of adm nistration,
V@F&iféﬂﬂubﬁﬂyl’t@ntb@&hﬁntairﬁdl foe eﬂﬁhpl@ﬂby uéﬁ‘(ﬁ' @&ﬁ@h&ﬂ as lecithin,

oRB AR tsRrs o corut b PR SERBEA R A ERE SPirrrvgp apd e of

pautfictantaln euamyassdsi i mspeferdtie t@mclnde swmonic n%m, ifonexample,

€ E'IP a?sy g%lyai)c{ghm Ssuff? la§ rmarﬁﬁ{ qu s ahAGh&R hidfide in the
m ni'stration, time of admnistration,

t h@npaqlbomeoegﬂﬁrém AlserRifon q»fethp anjestehle smpeswvions A3l be brought

beboig ByRABYEAg ihNBe %ﬁ@o‘sﬁ@nozfn bt twisieh RMys aBbdiBtion, for
npounds nd/ or materials used in conbi nati on

dr ugs,
mF¥¥PRﬁ@gﬁﬁF¥¥%HF@P“§BWﬁ8§p#WHﬁs empl oyed, the age,

sex, weight, condition, general health and prior

n%e%?lé%?h Ioa? g 9L y of ofl%gwn 133 9u1 211 ﬁ%éte?t%fin%st &e%aﬁlﬁe% aggge the
c coppeitd mayrhfs@rabje aémsmtbl@dafm éxhmply, witht dneingxtt dilient or an
tgg&nﬂgﬁe&ﬁggggkkkon is deliverable by syringe. In

ition to water, the carrier can be an isotonic
buf f ered WO 2005/ 023872 PCT/ EP2004/ 010047 -17 sali ne

S qihe fahﬁledl&tzJaé’Jtﬁin t0 @lﬁé’lﬁber(tfdﬁfcaﬁ %8 lﬁ'@édefor ﬂie&tﬁe@frﬁént of a patient

propyl e col nd | J ol h

iy ”r?qrﬁéﬁeuw aitvinred in BRAFLoHeeDs Pekigy perctore
f lthe dhveytieaoomerisaianimathoddfor fthe trextarmpk f abpatigee swifering from
C?ﬁﬁhﬁ%oﬁﬁﬁﬁuﬁ% l ecithin, by maintenance of required
par?l e size in the case of dispersion and by use of
5 surfactants. In nmany cases, it is preferable to

' 'TB'e lin?en'u%QthHhé} tﬁgﬁﬁéssa nﬂceﬂfode%@fﬂ%l Iﬁanuf%tﬂﬁr &fa pharmaceutical
yal cohol s suc i um

pol ggpn jtol or sorbitol nd ‘so th
C SPEAPPRIEOR rFOrMREISINgo#h GEEEIVE rAmOWH g0k 87 AEBedF geagdmgsto the
t hgventibe ab@dthe VoiehRqiat hadtaticaAly deeepratielghttier ahd uhe hye of the

g%ﬁhﬁfp#v”%ﬁor g BRI Ao TR ost car at - or

gelatln 10 When the active conpound is suitably
teeff)h %gfég dfe?e?%}cgg)g(l\éf 'siech'éﬁce ﬁ.ﬂﬂ%oéf@ ﬂﬂ%ﬁecp%o aid the
duunderrstandrngaaf the, s entliAYMEORAIDBIRICSEPPY o Whithds set forth in the

anbpheie §laﬁ1§sc olrt disNEnd@stbb® thay eRbdiftutioal B8 Beehall®rin the

the treat nme
procedures set w1t%o€ &epartmg from the spirit of the invention.

Description of the Fi

Figure 1 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-
1toIL-1R
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35

suffering fromrheumatoid arthritis and in the need of
an such a therapy. Therefore, 15 the invention

w@eopoeses a nethod for the treatnment of a patPENEP2004/010047

suffering from rheumatoid arthritis. The invention
further provides a nethod fei#8the manufacture of a

phar maceutical conposition conprising an effective
anmount of an antibody according to the_ _inventiaon

t Bigurdver wi t hinkibitien phthedeinesi ¢ymplex bpidipg &lle-dr/hikr1R / hIL-
and the use ofRAppbyggggﬁtt_ﬂ@,(l;@,dy according to the

i nvention for_such, a_method._ "The I.l.ow, ng_exanpl es,

ref erences anHPBeég’éi’é'r@Eé‘F‘Bé’fh '1@&]2'18‘1‘%&(1’%@4% ai d

the under st anglidrdinefadditbnsfaatbsdy 2@t i on, the true
scope of which,i.s.set forth in th a =y

R Ster st BOPERED okivhecdt i uc R ad RS ls
pFiymedér es s elnhilotiomn ofilt howlcabpadustinn ¢flbr infhensgmi blped
of: i nvent j QF it ‘ B :
FfFl reg7 1 ELI Sé\&g?on é’gﬁ gl:]g% g@iﬂég dff g?e %faDg%gﬁtriE lgigsir §§ Tﬁ?eél u?%ltope
2 Det er ni nat i &epleied besay ahdinhii ty of 2D8 anti bodies to

| @igll% & gure ZpGoemet Jeh@éhc@fofzt% vafhbleaediess Wf tihcdlhepitope
bi ndi ng of thg ll%gﬁg‘llh-' 1 to IL-1R WD 2005/ 023872

-18 PCT/ EP200%9Rt tehgi¥ e 4 Inhibition of the

t @iguaé 9 conpl gwihelbdidisemehtd ofithé viatidbld Rgionk lof hufiRnikedPheavy
by 2D8 anti body.Upper line: binding of hlIL-1/hlL-1R to
hiL-1R Acp LOWEr |ine: addition of antibody 2D8 5
FiFggmrel1® | nhi Aitihonacidfsequente phthecadiaplegegions ohhemanizedlight
in MRC-5 cel |l gy, fd gure 6 Inhibition of IL-1 induced
production of IL-8 in human blood Figure 7 Amno acid
sdigrentt of tARIRarsidpwereEdfdhdRof T cel | epitope

depl et ed heavypolahi gotertial ?@)Sfﬂa’&%ﬁﬂﬂzsad d sequence of

| PG Lhar no PP ERGT e 6T s BeliEriuing Sy Befnentvie
vari abl e regi glysosofasdsumani zed heavy chains Figure 10

ﬁ?ﬁ%ﬁq& 2% Id dl Isgg\zje%&&? bR)ft, %ffﬁéﬁf@&k’ﬁteﬁe&ghQl@gly&fsylated 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

Description of the Sequences

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

SEQIDNO: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)
(IgG1)

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)

SEQIDNQ:7  amino acid sequence of HURDIVHV1 (Fig. 7)



chains 15 Figure 11 Am no acid sequence of |L-1R Bold
N. potential glycosylation sites Figure 12 SDS PACGE
w@e@bpsiss2 of gl ycosyl ated IL-1R and after treaP@BRP2004/010047
with glycosidases Figure 13 Western blot, 2D8 with
gl ycosyl ated and degl ycosyl afigd | L-1R 20 Figure 14
Constant region of a light chain Figure 15 Constant
regi on of a heavy chain (1g&4 Fi gure 16 Constant
gﬂdﬁ’ NO:%a heming asitbsequencg of HURBIYEFR (Fig Beavy and
' SEQtIqu@lm 0f midlel acRl B qRéPBERIURBIVI3qFig he Sequences

NOlvarlabIerelo f t 2D8:
SSPQID ROgal SmispsiLesaerss oﬁ%ﬁ@%ﬁ@&? Zhi on.
1SEQJIE€NOelr1m faind dcaprgaénce bf HARMIMEDISNFRED | D NO 2

<PERIP SorfieeRnd ey SberigBt BrpIAIE 77° 1 5571 e

t SEQiIRENOf I3agamirto awid segtierme o§HRTR\BEFig.[B @ Be.dfh no

10

15

20

25

30

aﬁh qce 023%5% h&&%lommeﬁmzl(@gé}ww&n)
0 aci d sequence 0 chineric
/mmma 5(693@4?)30 VIS N(E3858 )am no acid
S@Eeﬁmeo% 2R UcitBdelySerlee GRRIURTIIVAW/BIZRE)  SEQ 1 D

BN i %ﬁ%ﬁﬁeﬁéeﬁﬁﬁf@?&ii@mﬂ% o 7

SEQID NO:20
SEQID NO:21
SEQID NO:22
SEQ ID NO:23
SEQID NO:24
SEQ ID NO:25
SEQID NO:26
SEQID NO:27
SEQ ID NO:28
SEQ ID NO:29
SEQID NO:30
SEQ ID NO:31
SEQ ID NO:32
SEQID NO:33

Examples

Example 1

V‘@E@%NOZ%?é’rmrikﬂacﬁEQ LEnROf BURSHYKW (Mg 8) SEQ I D

P%@lﬁgﬁg%%%%lﬁgﬁg&é% Wl\g@%@(ﬁg HO 13 SEQ

amino acid sequence of HUR HuVH v1 (Fig. 9)
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 HUR 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 rat monoclonal antibodies were cultured in RPMI 1640 and 10%
Hyclone medium without serum ( BioWhittaker ) at 37°C and 5% CO,,
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10 SEQ ID NO'17 SEQID NO'18 SEQID NO19 SEQ ID
NO 20 SEQ ID NO 21 15 SEQ ID NO. 22 SEQ ID NO 23 SEQ

WO Dosiae822 SEQ | D NO 25 SEQ ID NO 26 20 SEQ | BUINEPZDE4/010047

SEQ ID NGO 28 SEQID NGO 29 SEQID NGO 30 SEQ ID NG 31
25 SEQ ID NG 32 SEQ I D NG 320 Exanpl es

PCT/ EP2004/ 010047 am no acid sequence of HURDI VHv2
(Fig. 7) amno acid seqguence of HURDI VHv3 (Fig. 7)
alimenizetidn peesgdwicandthybrifpmydevelomnent 7)  ani no aci d
sequence of HURDI VHv5 (Fig. 7) amno acid sequence of
HURDI VHv6_( Fi g.

05 SRR Tk o7 R A QU LEP MAOREIURY AL LRy pjOcduced
8)n_S§9 Fhaeet @(HE.OFi?#B Ellggﬁilﬂ\?/zaﬁf;n mFLRng/ g‘v&te{n&iig peffrmeininn@mplete
acl equyence o . . 1. i

< Eirrofis Q4GRS oRer b ey il G inmyp PO 1855 Heen perfirmed
HiRRcMkpRtd Fiegnd83djuemisn dlamickhnslequibodiss pferdpiROuvdAL0fusing

(i . am] i ence of HUR HuVH vl (Fig. 9
aﬁsﬁ’oceﬁ%:?“&ﬁ@%ﬁ% cééq}ré’ MR buvh v2 (Fi ;. 9;/ (Frg. 9)

Example 2
IL-1R specific ELISA

Anti-IL-1R titers in sera of immunized mice or antibodies in culture supernatants
were determined by antigen specific ELISA. Soluble biotinylated h-IL-IR at a
concentration of 0.125 pg/ml in PBSBSA (PBS / 1% BSA) was coated 1 hour at RT
on a shaker to 96 wells plates (precoated with streptavidin). Thereafter the wells
were blocked with PBSBSA for 30 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 20pl 1M H,SO, to each
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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am no acid sequence of HUR HuvH v3 (Fig. 9) amno
aci d sequence of AAB67785-1 (Fig. 9) amno acid

w@e@smeese2 of HUR HuVK vl (Fig. 10) am no aci dPGERPENCE10047

of HUR HUVK v2 (Fig. 10) anmino acid sequence of HUR

HuVK v3 (Fig. 10) amino aci-@lsequence of CAD43025

(Fig. 10) amno acid sequence of IL-1R (Fig. 11)

sequence of the constant region of the |ight chaln

( B Determinatisocpd Shouboty ofrachdy IR endbortto @ IRF g

sequence of the constant region of 1gGL (Fig. 16)

sequence of the heavy chain of DElI 5/8 (Fig, 17)

s &guefmitygneaspemenginin aHEFeY ditibody (sbBittantighumay) wes coupled

Exarml auﬁ sEReS @k ippdtembtib@of n}wmi&agl éagﬁ&tl DO €6n anti-IL-1R
nerat ed r at

1R Cul re.o
RS dmais SRER dt e S Ecre AP h TSRO e 1L-1R
1 @%radtﬂlﬁ]af) demaidwasnadded o wraricwer aomcéntBitoWhin saigon. Association

pr ocglggfqgr agl&%n l‘t?q lﬂaéug)é\?;(gr@psﬁég ds%ﬁ%é%fﬂ%ﬁ"}red by

weshing Lbe iy @yrfmt ‘glth/éwe‘fer rfaudi maeutest hhe efwipi seagent K

hq@m#ﬁ&lﬁ@g&ﬁ,@g@@aret nSF9 insect cells. First
i muni zation ( 1009 protein) is perfornmed in conplete

Freunds' adjuvants intraperitonally. Al other
imﬁb@)azms)ns have heepnperformed 5 in inconplete
unds v Ional anti bodi es were produced
f Fﬁ%rf ceI | s h spl enocytes fromrat.
BExchimpérec 2D8 (gGR spediobipdl ELI SA Anti-1L-1R titers in
sera of i mmunized mce or antibodies in culture

ernatants 10 were determned by antigen specific
ay\rars@l feralempasgremeataekdl sntibodieRigbetywetor &2 PMs thsgefore

ofthQaflaaﬁle%frﬂheserthPe@%ﬁ%cﬁE’sE’a%e in th¥sHRétangds coated 1

hour at on a shaker to 96 wells plates (precoated
with strept avidin). Thereafter the wells were bl ocked
W) ICoiGan fof the3MitinhIl-1 Rdntbody Sdtlathebimling eftht ligad IL-1 to

1/111:01 in

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

c) Inhibition of the ternary complex building hIL-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-hIL-1R 2D8 inhibited the
forming of this ternary complex hIL-1 / hIL-1R / hIL-1R AcP when incubated with
hIL-1R (Fig. 4).
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PBSBSA and serially diluted up to 1/6400. Supernatants
were diluted by calculation 15 in a range from 1/ 100

W@ p00s0238720000 i n PBSBSA. Diluted sera or sSupePCEHEP2W$010047

were added to the wells and incubated for 2 h at RT
on a shaker. Pre-tap serum e22-cul ture nedi um were
used as negative controls. 125 ng/m rat
anti-human-1L-1R- anti body (clone 2D8) was used as
pBxampled control. Subsequently, plates were washed
three tinmes with PBS/ 0. 05% Tween20 and i ncubated wth

hor s radl sh_20, per se.(H d
r ihition pt 4} i ng@lflg@gﬁwom ra4P g\wf‘@? ”’r‘ﬁé
diluted 1:18750 in PBSBSA for |h at RT on a shaker

Wig‘ %&mﬁg@g%gﬁgﬁ ladb\fefdtprpfigé}hq Bsfpﬁ‘egar ed nglﬁlogﬂgics was

( Hetbenined irCo nglhatar)bisasbayt HumahommbirForpio lurigfibrablagd MRC-5 were
t ﬁ?mgl?fga \gigh AN $RakE rthe ﬁQﬁl‘BﬁQfE‘QF srﬂ%@éﬁﬁﬁgi fila 3129 Lstep

nm as refer nce wave tlona y,

{ KblSdofwbitienof farstimmetien by aistien Byaniiirir oseEERpVes

HBOHink @R B6R of Rl dntibbdlied.hi S case measur enment vvere
carried out at 450 nmwith 690 nm as reference

wavel ength. The results are shown in Fig. 1. Exanple 3
Dehe Bivabays wéte @lin hdverdihg dierfollgpwiagessty pocedurant i - hl L- 1R
anti body 30 The determ nati on was perforned on

Bl ACOREe3000 using a CVb chip. Coupling was performnmed
a®nabiané MBGpI telly weTh eeeded hier demsital @6?55)@38@“@ peSWell in 100ul

P&ﬁhﬁ@ﬁ%%% _{l(p’}"' Fﬁsgan@ﬁ&%ﬁﬁg 54 983’1%?12 an incubator.

0047 Determ nation of the affinity
of anti-hlL-1R antibody to IL-1R For affinity

MeRS Waf PEAlGir & inediirh - VE&Yreﬂ{vah@@ﬁ& sﬁlﬁl§13:bIWeralaﬂded1hﬂ’B®])l assay
was ,cou chip surface fo nt a

t W%Q%"z’g’@‘%@d&ﬁw (&l it b e TR iom oF
Wéshéo uesting oHyvédand isupeyatants).bOgyinah dlilugioontli tizn fybridoma
hlé'lrlr].?ernatantl Ra¥ b%é&eeﬁ‘clel()'OHlaﬁ& ldlo@' @O%c@ﬁﬁgg wdd performed for

concentrat I ons socl at1 on

rréagmmem fyingnbatpr. ﬁRbsqq]JUQm_ﬂ}j bnllotB.6B0 el {ds concentrated') was
aﬁﬁ&ﬁhaatséa? %M&m@@(ﬁ%@ dr, Q¥ test W}iﬁdnli@s Witk it Sits,D9C BBS) ,

The arfinity co an
(ﬁ@ﬁﬁpaelrﬁ%s X qoprentiiomol o SHrBe ARatg 65 ?E%‘tafgg (pfgr 7b
1Qng hthewipeenatiiis (40p0 arSRBriedic i orkér 96-@&BplategGA) 105
pM Data range for all neasurenents of all antibodies
is between 70-120 pM therefore
b) h-IL-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)
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the affinities of these three antibodies are in the
sane range. b) Conpetition of the anti-hlL-1R anti body

wowalk/oeise2 bi nding of the ligand IL-1 to 15 | LPAREFE®N4/010047

t hese neasurenents the same nethod as in a) was used.

If hIL-1R is bound to anti-B3L-1R antibody 2D8, hlL-1
did not bind anynore to the receptor. This antibody

bl ocks the binding site of hlL-1 on the receptor (Fig.
3Yhe eyngerthi blil expaminadnts wishtthe antijodiesrastendinguid dierigvention was
hh.'f)‘—%iOfi‘M'—' 1R/ hlL-1R AcP by the 20 anti body
anti-hlL-1R 2D8 For the detection of the ternary

conpl ex pol yclonal anti-1gG anti body was coupled to

t RecorhipaRissnllof D8 With chrhBeeidlBlaveilablf antididdSigsiRst II-1R in this
p [ qJ.Fc / .hlL-1R %%El (,,.SW ss  Prot (ONPH3; R&D
s@ﬁ%ﬁ% 103853y 5 shoWIrngRBleHf |- 1 / hiL- 1R conplex in
solution to the inmobilized hlL-1R AcP was det ect ed.
Anti body anti-hlL-1R 2D8 i I’-i%b%l ted the 25 form ng of

I

this ternary conplex hlL-1 [-1R / hlL-1R AcP when
i ncubated with hlL-1R (Fig. 4). W 2005/023872

Riah{dERaR04/1010047 122 xapl endya) gl bi ki of Nebeiahang: | 1050
I nduced prqduction|of ITL-8 in MRG5 cel|s The
inhibitionlof the IIL-1 induced produRtijon of 118 in
bygran fi brﬂ'bl asts was S5 determi nedgda o cel lulpr  yes 1.08ng/
bi oassay. Human embryonic | ung fibrobl asts MRC-b were ol
stimilated mith h-1l111 and fhe production of |Lt8 was
dedeedini ned [imcmomoe- sten  ELI $A | nkéAifiopi2ef [he yes > 100
stinmul ation by addijtion of anti-h{lL-1R anti bod|es ne/ml
proves —blgdeki-ng—fynetion—-of—the—antibodies—Fhe &
Bhtiyasis ay s vTeMézsn(nm accBrdi ng tRe {dkbtew ngDRSsay no > 100
procedure: |10 On Dgy 1 MRCG% cell$ were| seeded at a ng/ml
-denstty—of—2-5x103cetHs—petr—weH i+ 10pt——cut-tpre
ABldBiomed{cal0% RBEB-larjd RMAEBHat edRaf of 12Z@RahpueBlgln an  yes 33ng/m
LhcHhator. [On Day 2 cul ture|medi umwas fenoved and ]
sanptes were added T 501 a3sa grom (1% FBSy—(when
PBIBipmedicalur i f31308-1ant RYGHUREs) Hy HBF3opaCREd? um SF o > 100
tiakritest ijng Hybrijdoma supernatamnts). Opti mal ng/ml
dgriurion off the [Qridoma. 1% supennatanfts_\Was Det ween
Felh$sisereand 1:%’,[2(9%, 000 1 ngu ior?géﬁs peP 1%t npd 1 dF° > 100
30 mn. in fan inculdator. Subsequemtly hilL-1(3, ng/ml
Twel T (12X entr ) s _ad n yt medi u
?%/osﬁfgfs orl, hlg?%%esti %ta% br|i dorad sgggr na‘?@%@g, Z%Amo no| > 100
FBS) , tola final |FBS concentati¢on ofl P Further ng/ml
lBB%HQ:%EIl'ann V\B‘%lﬂﬁrf oh’fﬁﬁ-l\ﬁt %S‘ESJ orlgén CDI121la unknown > 100
kappa ng/ml
Biotrend 0100-0242 49/20 Mouse | IgGl s-IL-1RI yes > 100
ng/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-IL-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
DEL Combination of sequences of Figs. 7 and 8
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15

and the supernatants (80l) transferred in another
96-well plate. 20 b) h-1L-8-ELISA The assay (Mller,

worms/02mmd Krangel, MS., crit. Rev. Imunol. RCI/ERD9£)10047

17-46) is performed according to the manufacturer's
protocol (R&D Systens, USA)-#th the undil uted
supernatants (protocol for blood and cerebrospinal

liquid sanples). The naxinmum of stinulation (controls
wWHRMRE: ant Coudiating of ssgperses HEERF6Y Hy2 pud BURIBUYEVZ0
f oEri/ge | nhCQh‘ﬁ)irﬁﬁoﬁ fLéqugnégmﬁimea&dfﬁuﬁmvkoﬂl es
are shown in 5 are: Antibody 208 7.

(1.08 ng/n) Chlrrerlc 2D8 (1gG) 4.7 pM(O 71 ng/rri)
Chinmeric 2D8 (1g4) 5.1 pMIaBle2f ng/ m) WO 2005/ 023872
- 23 PCT/ EP2004/ 010047 The range for all experinents
Wt the antibodie i

4. 0] - 35AfkiddyA conpari son of 2D8 Bibissaycommerci al |y

avaj I'able antlbodle alnst Il 4R 1 n.thi VRC:

bi o SSay s shown—i 'I%R?ré\mqnt = 2"I' q\)qunmenls méan

Manuild&t ur er Cat . #C oneHost | gGTiyAnt i genNeut rlal i zildh* | C-

50 P t I gRayedl. 08 m

Ant D%%?&CZ%OOZ{‘P‘ HRatH guacclzlayeléz 100-mgt m2'3

Ant QEM/%NCZ6102OR12Rat 13gfz2aCO121and® 100 ng/ m 3FBL

Bi orrﬁgm,gl 21808- 1RW1R— LRat | gQ2aCD13Jpayes33ng/ mj 3

Labptatoriest—Bt

Bi o814l 21809- 1RNHIR- ZFat | gGacD1dthno> 100 25

Labppaigsi esng/m Cel | 15 4.5 3.0

Sci pncesChVBOZ28RVH-[IRat iSQGZd" t2tayes>—100 g/t
DEI5/5 2 3.9
HUM2/2 0.9 1.0 1.0
HUM?2/3 0.8 1.5 1.2
DEI1/8 3.2 0.7 2.0
DEI2/8 3.3 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.
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R&D Syst ens MAB26935730Mousel gGls- | L- 1Rl unknown> 100
ng/ m BD

w@h@s23sgen551388H L1R- M Mousel gGl, CD121aunk nOREE/ERIDO4/010047

kappang/ m Bi ot rend0100- 024249/ 20Mousel gG s- I L- 1Rl yes>
100 ng/ M Based on the am ne2aei d sequences of Figures
7-10 a panel of humanized and T cell antigen depleted
anti bodi es are constructed by nutagenesis and

i nvestigated for 1C50 by H‘¥E38 ELI SA. The results
are shown in Table 2 in relation to anti body 2D8 10
(1. 0y ExplamatTomof —abbreviations_used: HoM

Conbi nat sequences of Elﬂ& $LIMY 10 DFL-

20 155 - C 4/ Huyulz Lovblqﬁ}lon

of |sedffiences HURHUVHv2 ahd HURHUVKv2- DEI1/8

Corﬂb]'DBp_r,t/j' on of seqyenced.3HURDIVHvI arsd HURDI VKvB.4Tabl e

2 DRAPOYELIESsR TS0 ey e 70, exper entpan

DEI 2hBER/5H2. 02. 3 DEI|5/ 43. 1]51 92.5 DEI 4/%1.54.|53.01.7

e s T s R BT L D
DEI4/5 2.2 2.6
DEI5/5 3.1 3.4 3.3
HUM2/2 1.3 1.6 14
HUM2/3 2.2 2.1 2.2
DEI1/8 2.1 2.2 2.2
DEI2/8 1.5 2.6 2.1
DEI2/9 1.4 1.8 1.6
DEI4/9 2.2 2.6 2.4
DEI5/8 14 1.9 1.7
DEI5/9 1.3 2.2 1.9

Example 5

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

To assess the blocking capacity of antibody 2D8 to inhibit the IL-l-induced
production of IL-8 in human blood, a bioassay was performed. Human blood
collected with heparin (19U/ml) was stimulated with 10 ng/ml h-IL18 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 1:5 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
~509% at a concentration of 100ng/ml 2D8 antibody (see Figure 6).
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DEI 4/ 95. 24. 14. 7 DEI5/81.72.22.0 DEI5/91.62.82.2 5 c)
Determ nation of inmunactivity by ELISA The relative

wo povsn2esri vity of the anti bodies as conpared tRCREB2004/010047

anti body was determ ned by ELI SA. A sol uble

bi oti nyl ated human |L-1R was26eated at room
tenperature for one hour to 96-well-plates (precoated
with streptavidin). After 10 bl ocking with BSA t he
aBxarhpld$ was di | uted and added to the wells and

iF‘Eé&ﬁ‘ﬁiﬁ%{iﬂtodﬁﬁgﬁ‘Jﬁﬁﬁﬁ&ﬁwre for two hours. The

pl ates were washed three tines and incubated with
hor se-r adi sh- per oxi dase (POD) -conjugated

I Foliots Bt dxph@bioh I AlchinkReid dreibpay,atdHsBtih® lof Hindi0 Ubnstant
L L0 T B SRS BT N SOy B PR i
maesyr emnexmbsstdnevecttbs hivedrebmmosstatcted7@nsistingl biethe anti-IL1IR
r . i T - T .

N e
exeol pEVEDie dnclimgeric light plp) vegtoz has beep constructed consisting of

DELAAT R 12 VR 1inkPE 8 Hhnanl C8appaBk! thé dprdsichl v&tor pSVhyg. 5
DEI 4/ 53. 02. 22. 6 %I 5/53.13.43."3 HU /gl. 31.61.4

HOnplring sespenes ipclpging tapleader s1gngl pophdy. deadgpingionpand the murine
Dihgfudbglbbuld pfomoter, 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 IgG.

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 F
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-

glycosidase did not remove any carbohydrate side chains (lane 7).
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Exanple 5 Inhibition of IL-1 induced production of

wo 2608/02387human bl ood 5 To assess the bl ocki ng PEPER10DY010047

of antibody 2D8 to inhibit the IL-1-induced

production of IL-8 in human-B¥eod, a bi oassay was
perfornmed. Human bl ood <collected with heparin

(19U M) was stinmulated with 10 ng/m h-1L11 and the

p Tbed detaidemonftrate tigat k< Rdie ghycosyhatadl dtrone we naare of the wyential N-
3 fl}k&kfahgﬂ js_ﬁés H& St HIU 3k glyp(%/s Bdh tcéu‘P Be @bm 8lete1y removed

R anti OdIeS rove C I Ng functi
t g incabatiggvish Igiw%ldéﬁﬁ O¥R-linkeg @W@O%{lsaélay wayggtected.

bi oassay was performed according to the description

at thelncub vvlthl
© HESSPRB R et o A aetigy 67 B dR Fleb o b8 BEB e
at 37C for 16h and 1:5 diluted sarrpl es were tested
presence according to the manufacturer's
i%o%—u%m% (R&D Systems, USA). IL-1 induced IL-8
pﬂﬁmmn&twm(lfetmm bl ood was inhibited by 15 -50% at
a concentration of 100ng/m 2D8 anti body (see F| gure
6) . WD 2005/023872 PCT/ EP2004/ 010047
Rﬁélé Rindingwesionsd aee%hocbfora&ﬁa%af?%O%@F EX Pétoﬂ’S)r is determined

epbREGhOihdepscatlingigsis.i ¢ anti body, consisting of
human constant regions linked to rmurine variable

regi ons, have been constructed. Two chimaeric 5 heavy
cﬁa'r blattipg @sslyes native or slenatmeatbd eecoodnsntyselgble human IL-1R

LSE%V gangéest {;}&é}%é{tﬁds Idgr%ﬂy; gﬁg ithz)é:%lleflnﬁkaqﬁ irﬂzuﬁm%th anti-

€ expressi on

l& peibggies ;md: hilsteied cwithglentiditai spreme QD hastibpddgs by
CQH&hﬂMﬁI&chﬁsmaétééﬂdﬁg 18fadd¥nl, T4HILRR @hs Hb’gl&dd@iﬂ@@dtﬁth N-

R er B e REra ot bt LR Bpt pareted

| eader redﬁhﬁ@ degatdrating conuditiogs dl@SDﬁ?M@E}I’Empmtblns were blotted

pronpt 3 flan qgue o th

SR ol m ARk SRAR ST AR R b o, 0 BB v
¢ hintiehsi-ROBxgtibedieo by vlemnlbnsmﬁwenwehwtlmd l'i ght

chai n expression vectors were co-transfected into NSO
cells (ECACC No 85110503, a _non-i nmunogl obulin
pﬂml}ﬂphénﬁw:, shawes it poiodissercepisig i fhgninvention specifically

T'b@ﬁﬁ& estedLa®l ﬂlnd’ér Qﬁﬁse wed ﬂeﬁeﬁﬁﬁﬁg] eshdi@bng) l’EQﬁ!Ll?,t wéfern blot

of ant LI SA 15
ana YSlS showe % e antl 1€s accor 1ng to l%ﬂalnve%tlon only recognizes

glycosylated rshIL1R (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-hIL1R antibodies and detected with anti-FCy
-antibody. Bound peptides represent the recognized sequence epitope of IL-1R.
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Exanple 7 Deglycosylation of IL-1R 5 g of reconbi nant
sol ubl e human type 1 IL-1 receptor (IL-1R, am no acids

wGemomeesse2 (see Fig. 11) purified fromthe supeP@EEPR24/010047

of transforned SF9 insect cells 20 was incubated with

3 nmUJ neuram ni dase (N) (Roch28bi agnostics GibH, DE;

No. 269611), 0.3 U N-glycosidase F (Roche Di agnostics

GnbH, DE; No. 1365185) and 0.15 nmJ U 0-gl ycosi dase

( BxathpleBj agnosti cs GrbH, DE; No. 1347101),

r Bﬁﬂﬂﬁé S YanPDEISSS fo - QR int thdXebehce Gf MLEIR antagonist
tritugation the sanples were analyzed by SDS- PAGE.

25 SDS- PAGE anal ysis (Fig. 12) denopnstrated_that th

nbhe pratein-Rietedhinterpctiqn afRnticilahR antibegies Wigh) Je-dH lbynalyzed by

ag%tce %1&%%&1 p&enalfee Uhatd QrpiNddd 3bb<9l §esi %ﬁlﬁmﬁl ARG are

|l e no si gnl i cant changes of e nol ecul ar
méf:tgmamﬁé rey @Bs EVedignupbriwoi AERiEEY Rt flissociation rates are

rr%ﬁﬂbc[‘b a%sﬁ B of @R Qi UCATLEES NéJaBRE cohtrol Tk are

Ination o cosi dase F wi th neuram ni dase
( smcs)i frosm omgmagmes@fas eonrection i gy strrg IRTEBSF fasghine drift and

(k(ﬂ'n 01@ '51 bl Q%dlﬁhl)nt Ww%e afs %rf@rr&}cs diith NRL dr@BBLY a'n_EIlhIL IR

r eavage of car drate side chains.
c anm0hélz¢tbtv e chipsnracarreased famdisgtudyt ycosi dase di d
not renove any carbohydrate side chains (lane 7). WO

2095/ 023842 1Ff@£ﬁéﬁEe£Déb@lQQ6\7aler§17y iHgobiatal ¢8 r@a@%fpafs@rface

that IL-1R is gl ycos¥bated at oné or nore of

pOEMF) ibxl annine gpypling, IlhtlRol infested naﬁocom%ﬁtrattwe q»fth AMewnder
9hYCOR ¥ Alr| BRAEBAs ﬁ’leorﬁgrr%l &E&hﬂné ﬁ%u@%@dﬂﬁ&ﬁﬁh ls&Res as

wth N-glycosidase F. No O-linked glycosylatjon

det xefarente” inetheoinhibition Hudiss. fTéahlbzml 2t nbwlgnwsmm is
| BheBhfted 1Y %&éﬂ&ﬁ)afﬁn' (in Fi18s- Pl%hffeg’ &< armkat 80 mm at room

Det er m nat'i epi tope The binding regi on of
atenprsetjirenof He 1Rnvitlyéncriegsing: gorcep@afiansp) 78-100 aM) of IL-IR

dﬁfl@l 5?115%611. llPé( a Bt PEI9/8 %u@%a@ﬁtﬁﬁ ﬁ?erlsatﬁig?és%?é Sjecke@linto the flow

anal yses native or denaturated recomi nant,
s gelbbuné miamhom with gmmapilized AD8 anpodyHisgeterminsde
spotted directly on the nmenbrane, incubated with anti
hl L1R anti bodi es and detected with anti-FC gama- PCD
anti bodi es by chem | um nescense detection. In

additiogn, rshlL-1R was, de cosylated with )
Gb}cosﬂdéb%ta RS &ﬂwl%&wﬂnﬁp&aﬁé@ﬂ an dbe shig %@F?é%@ﬁ dVetfnine
r $bhbinkR 1narmre 193 & afl a LRektrdtRAUGE N0 Ki¥INahddrafndGtransfer
con tlons on PAGE, The pr ot ei ns %f lotte
cond1t1ons in order fo determine the maximum signal which served as reference
value. Inhibition of rshIL-1R (10nM) binding is measured by pre-incubation of IL-
IR 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 rh1L-1beta is determined.

IL-1R antagonist shows in the first assay no inhibition of IL-1IR binding at a
concentration of 100 pM. IL-1beta shows half maximal inhibition (IC50) at 8 nM,
DEI5/8 at 2 nM. In the second assay IL-1R antagonist shows an inhibitory activity
(IC50) of 4 nM, DEI5/8 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 uM,, it is concluded that 2D8 and IL-1R antagonist do not bind to IL-1R



15 on PVDF-nenbranes, incubated with anti-hTL-1R

anti bodi es and detected with anti-FCy-POD anti bodi es
whyoosizasii um nescense detection. Dot Bl ot Anal BGI/EP2004/010047

showed that antibodi es according to the invention
~specifically bound to rshl£29R under native and

denaturing conditions. Finally, western blot analysis

S hOWEd t%ﬁ.ﬁ %ga%ngrg&b??%%tgc%? %‘f dljﬁgéhﬁ Lc%)&f %Hﬁ lbﬁ]¥ﬁﬂ‘%k3 8PIL-1R
depm bindifjg. This gblyfoosyﬂuat dﬂlngct OfIR- Bodde$ nodonges allow the binding

éfl;tlﬁ Sanl(tggo\g? ttg &F?] r?elcz)c%t ’?og??lhg Salngal?g hi? rsh&kf %g8&¥llv)aﬁrﬁlqbltlon
V\@éreuﬂd),t— 1R ectagoriistdén bndindie thn tecbpkdxr.e[i HE@omhlhl@ I1.dRttripding

S e A AR DRERR L el en 8RBT Y TR

pepti des (20 am no acids) representing the extra
cellular 25 domain of rshlL1R were synthesized for
use in anti-1L-1R / rshlL-1R pepscan analysis. The
pepti des overlap by 10 am no acids and contain an
inert NNterminally biotinylated spacer. The

bi oti nyl at ed peptides were coupled to streptavidine
coated mcro titer plates, incubated with anti-hlL1R
anti bodi es and detected with anti-FCy -anti body.
Bound pepti des represent the recogni zed sequence

epi tope of IL-1R WD 2005/023872 PCT/ EP2004/ 010047 -28
Exanple 9 Binding of 2D8 and DEI5/8 to Il-1R in the
presence of |L-1R antagoni st The protein-protein
interaction of anti-IL-1R antibodies with IL-1R is
anal yzed by surface plasnon resonance using a Biacore
3000 System Association rates are 5 determ ned by an
injection of two m nutes duration; dissociation rates
are neasured by a washing step of three m nutes
duration. Negative control data are subtracted from
original curves for correction of systemintrinsic
baseline drift and for noise signal reduction. Two
assay formats with the anti body and IL-1R immobilized
to the chip surface are used for this study. 10 a)
Anti-IL-1R anti body 2D8 is covalently imobilized on
the chip surface (CWb) by amne coupling. IL-1R is
injected in a concentration of 10 nM under nass
transfer conditions in order to determ ne the maxi mum
signal which serves as a reference in the inhibition
studies. Inhibition of IL-1R (10nM binding is
nmeasured by preincubation (in HBS-P buffer for at

| east 20 mn at room 15 tenperature) of IL-1R with

I ncreasing concentrations (0.78-100 nM of IL-1R
antagoni st, IL- | beta or DEI5/ 8. Subsequently, the
sanples are injected into the fl ow



10

15

20

25

30

35

cells and interaction with i mmobilized 2D8 anti body is
determned. b) IL-Ibeta is covalently imovbilized on

wao b@soaspe surf ace (Cvb) by amine 20 coupl i ng. PCT/ERR0$/610047

injected in a concentration of 10 nM under nass
transfer conditions in ordef3@e determ ne the maxi num
signal which served as reference value. Inhibition of
rshi L- 1R (10nM binding is nmeasured by pre-incubation
oList of Ref@engesh i ncreasi ng concentrations (0.78 -100
nM of IL-1R antagonist, rhilL-lbeta or DElI5/8.

Subsequent|y, the sanples are injected into the flow
cénga, ff‘cya{-’rMelréfemuagﬁQzl%f K3-4bbi I i zed rhl L- 1 beta

i Apﬂﬁ,UﬂD.[’@rﬂEngstdm 18 J;ar,l CREDO#iS ResBivehenn 4t(he81) 268806
assa i .bitio 5 ing at a

cgﬁed%ln\&&a’t]? ghnoﬁ“visg(?%l\g’ﬂé*l)_][&%h@shom hal f maxi mal

i Abjuliet, iForet (al. 050 Cuatens Prdtpcolifl Bldecatar Biglhgy, |GreerteePublishing
second as A - ' n i nhibitor
activity ﬁ%s,ﬂ%ﬂﬁ[%%%lﬁ%ygf%@gygnM and 2D8 gf 2
nRerngs Leyineball, Bioteeba RioggeB420%0 286279 nhi bit  bi ndi ng
oﬁa{:dg%wégt a?&y%&%@ngwgmmg) mpt-@is 'Upt t 3 100t Mb' i g
is u .a - nt agoni st do not bin
tgellgExsiM-’\Fba-dg@?aé?s 72‘%169(25%’@%}%2004/ 010047 in a

Cc OH?@L*, Pt,iev4l., Pasu8latl. 2430, $ad.dlSA 89 AYPIR )MaSGH 4286

c or.matJj on nge, L- bi ndi ng. This
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5 WD 98/ 08097 WD 98/52976 WD 2005/ 023872
PCT/ EP2004/ 010047 -32 Patent Cains 1. Anti body

whrevdiozss7t o human | L- 1R and inhi biting the bi nPCTEPD4/010047

human IL-1 to IL-1R, characterized in that said
anti body is obtainable fromB¥bridoma cell |ine
MAK<h- | L- 1Rl >2D8 (DSM ACC 2601) or is a chineric,
humani zed 5 or T cell epltope depl et ed anti body
variant or a fragment of PetghtiClaims body showi ng an
IC50 val ue of 35 pMor lower for the |nhibition of

IL-1 nmedj ated _secretion_of 11-8 nd I L-6.in,.hunpn
f Tbr obHbedydundias ? Rumerds: 1Repecn ngﬁi)bmdzng 7 of human IL-1
Anti bﬂﬁ}L 8R CEHatl bzt d i Ikt hill, areibatpad Glﬁtailﬁﬁlel fmrh hﬁ?bndoma

d d
aienEE K S 1 oA BR (D81 RO BF I gt ifgyioed
to clai M &llapitdpe dhpletwd tantibadyd vantent fata ﬁagrderamﬁ Satddyntlbody
I's of holmgggl al) KO RFud (%f §55p1\2for Il&%g fgﬁgféXRl’ﬁbnfBB%fﬁL qdmhtlﬁated

t he hlnge |on at a t ween

CH2 asrdfesiont él 8anddb-q mleum@m frablaseeglls AlkéfMRQBééiT CQSCCL
330 begmeen CH2 and CH3 (nunbering according to

Kabat). 15 4. Anti body according to claim1,
characterized in that said anti body shows variable

apd cansibedit negrding selddmed characefiiqguireshat tadlntiody is

] Bgzrﬁﬁéﬁlﬁ%‘{%ﬁé’éﬁb‘r}“ PP TN By At

| ess (KD). 20 6. Amtlbody according to clains 1 to 5
¢ lgar aCfitoaf QCcl?)ydlﬁg qg Jafth Q%razs c?eﬁ‘gff@xlfe@%mtﬁét' shdd antlbodxé is of
&f

termni ng region sequences

a) i nlgGe lsﬁé’m)ﬂfdh gab lmn&e , it alp B, Binge regtpp at about
(aa 695 8228 ktwbddR3H( aad TH2 dkBdr e s&ad! 1ﬁ)teNQoniam Bdgtbn of

(ha 7ebogpa aRibetepeCrland L0 Gyt Rats ks 505
Anti body according to clains 1 to 6 characterized in
P%T J Eé%lagﬂ ntilﬁggd?ﬁég 8 Mim 'iaéha%ét&iz@d {h200R4 gﬁﬁﬁggy 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 CDRI1 (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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-33 8. Antibody according to clains 1 to 7 obtainable
fromhybridoma cell line MAK<h-IL-1RlI >2D8 (DSM ACC

wQewip238%2 The use of an anti body accordi ng t oPCI/BP2084/010047

to 8 for the manufacture of a pharnmaceuti cal

conposition. 5 10. A pharnae@é8ti cal conposition
containing an anti body according to clains 1 to 8 in

a pharmaceutically effective anount. 11. Hybri doma

cél | AnhbsdiVagcording 14 Rlaimpg. {DEMbsdaaldediom hybridpss el line
for theapenyf AR WISs ahsw ARbabsmgeuti cal conposition
conprising a pharmaceutically éffective anount of an
anti body according to clainms 1 to 8 10 13. A nucleic

aoi d gREQE BPaaR@odyaRtordgCRPAIhR 10fo S EsEmBInhdi@ifacture of a
t oget hgr with,.the reitpectlvel y other antibody chain

def i nBRAHRACEHIC RETai d pol ypeptide is either a)
an anti body heavy chain conprising as CDRs CDRl (aa

455 54),, , - 84). 7 :

B0 o piitRageliER dtndblioR Uik b Spdddaydeidrafl o cHims 1
as CDRs8 EDRrhgramcagicaly effecibRemgum. 73-79) and CDR3 (aa
112-120) of SEQ ID NO 2. 14. An expression vector
conprising a nucleic acid according to claim 13,
cdbanFbngpmel bseaRsarh HicPep D3 CPToAD:
prokaryotic or eukaryotic host cell. 20 15. A

pr.oka i c.or.eukaryotic host cell copprising the ..
Vadt oMelhed e the it o 3 PhaBecenfi Bhsirorifiph Sperising a
pr oduphammcetitiallp effscpepsmdentifadiangbody dckortiRigandlaims 1 to 8.
inhibiting the binding of IL-1 to IL- 1R
characterized by expressing a nucleic acid encoding a
hdédvy Achuleic eaidiencodus) aatalyneptide eapeblaiofigssemblingitogether with the
25 ac 9&€Qétﬁglytcﬁh€r| al?ﬂtﬂ%é‘cyg chdin AR QKSR Wereds said polypeptide is

eukaryofic host cell and recovering said polypeptide
from S4P¥ cel |. WD 2005/ 023872 PCT/ EP2004/ 010047 - 34
17. Method for the treatnment of a patient in need of

tinfl th , h '
e o L 03, OSRGOS BRSO o450, o
ef f ect i ve (aaPodhitand fCI2R3 Gatlilhday) efSEed ) Ng:Lorcl ai ns 1
to 8. 118. t he: et Urd i t4
necor 8 ng “HanEpdey B i AR A OBR CIANL AR4PSPY CDR2
in the sedifehice® i GIRS (AaaliladPe) e QHING 2-ant i body
2D8

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

of expressing said nucleic acid in a 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 IL-1R and
inhibiting 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.
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one or nore amno acids is/are nutated, deleted or
added to the respective enframed am no acid(s) shown

WO p0oFiogEs72 7- 10, an expression vector is manuf BCT/BEP®A4/010047

containing a nucleic acid encoding said nodified

anti body variable regions aBd-additional human

constant regions, as shown in Figs. 14 10 to 16, in a
consecutive reading frane, expression is perforned in
alhosMetleid for ghedreabimentenf arpatientrin ngedoianansig llammatergtherapy,
| ght RRoBeANYbF %hﬁﬁis@ﬁﬁ% @S mhﬁ’&ttQ&ﬁ&ﬁiﬁéutfc@l}a%ﬁecﬂve

anti body accordi’n o the Tnvent
amount of an antibody according to claims 1 to 8.

18. Method for the manufacturing of an antibody according to the invention,
characterized 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.



