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As used herein, the term'neutralising antibody' describes an anti body that
is capable of neutralising the biological signalling activity of IL-6, for
exanpl e byokbemwissesg the site 3 binding of I1L-6 to the gpt3&GBeepias. 4
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and the light chains are all of human origin, or substantially identical to
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Exanples of fuIIy hunan antlbodles may |nclude antlbodles produced for




30 E1PO463151 Bl. In one enbodi ment the present invention provides a
neutralising anti body having specificity for human IL-6, conprising a heavy
chai n, whwoener/dsbms2vari abl e domai n of the heavy chai n ceopramRes/misiseast
one of a CDR having the sequence given in SEQID NO 5 for CDR-Hl, a CDR
havi ng the sequence given in SEQ ID NO 6 for CDR-H2 and a CDR having 35 the
sequence given in SEQ ID 140:7 for CDR- H3. WD 20071066082PCT/ GB2006/ 00451
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As used herein, the term ‘neutralising antibody’ describes an antibody that is capable
of neutralising the biological signalling activity of IL-6, for example by blocking the site 3
binding of IL-6 to the gp130 receptor.



10 del etions may be nade to the CDRs provided by the present invention

w thout significantly altering the ability of the antibody to bind to IL-6
and to newonradvmseskL-6 activity. The effect of any am n®@CaaB006/004518
substitutions, additions and/or deletions can be readily tested by one
skilled in the art, for exanple by using the nethods described in the
Exanples to deternine IL-6 binding andl neutralisation. Accordi ngI y, In one
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to the sequdemchinabmtibodiBERQaly Beepared Bydantmtiod kasvuietiie barsatinas thadi cat es

oot aurebrfidriiae o R enatst ab i€ e AR A E Bires tretibor oi .

| ndi Cahe huifB-cal hATMoRAEEMRKBAN L A1) 198! Bifnaldiglelosgausnsas t he

amino acid residue is of a simlar type betweel e seguenc anpl e,
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whi ch ¢ 41 &R glehsu stlbg ed for one another include but are not [imted
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antibody methods by cloning and expressing immunoglobulin variable region cDNAs
generated from single lymphocytes selected for the production of specific antibodies by for
example the methods described by Babcook, J. ef al., 1996, Proc. Natl. Acad. Sci. USA
93(15):7843-78481; W092/02551; W02004/051268 and International Patent Application
number W0O2004/106377.

Humanised antibodies (which include CDR-grafted antibodies) are antibody molecules

from non-human species having one or more complementarity determining regions (CDRs)



- lysine, arginine and histidine (am no acids having basic side chains); -
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chains). Degrees 25 of identity and simlarity can be readily cal cul ated
(Comput ati onal Mol ecul ar Biology, Lesk, A M, ed., Oxford University Press,

New Yark, 1988; Bi oconputing. Inforpatics and Genone Projects, Smth, D W,
o> %@%&ﬁ@nﬁ‘r@@, SPRGS apsracrameyark regien diost 2 hpapy snaupsegldaiience Dat a,

Part InolGilé {sebe. gb.‘l-U\é 5,5@51685?\}765&)'@99%@1? whfiSe %ng%?%}hea{ ﬁé%a'y dkij‘;‘é“%e] ersey,

1994; Sequence Anal ysi's i'n Mol ecul ar i ol ogy, emc
Pr ess nea@saty tatrander the speeifcey Aateimaiisg fsiduey of the ChRsautheMhaartisk deiver eux,

J., M kt . Ne 9 I . di nent ,
ant i bR GReTESS Rl KRR AL MAPEL 36 351k KPS RBPORS | ho
vari aphsy cHeisRAlly ﬁmhep&mhd;%rgseron@ BRhRrE RIREHS&SelilfesSRAVENEE Y Gy N SEQ ID

NO. 4. 351 n another enbodi ment, an antibody of the present 1nvention

c bfpr hgmsn gpeqiesHrors Ndiieh thoe®IRs weretderived:i abl e domai n of the |ight chain

075" ot 1 e ol b le B8Ry b B el iehes B2 veone
enmbodbeengerictieal hndnigheeied@d tidt ehepliggs and hédvyRRhinPRNELIPLoHBSsed Jfi ght chai n,
wherein the vgr i.abl e domai n_of the Ii,ght chai n conprises a sequence having

at | e§EMURQStobRIE gengsogmenispelpngingde q0f §pesiessi mi larity to the sequence

given in S LD NCY: 4 : . : J t tibhody of the
present i n\g(eH r?tr:lil?[(;i)r\lgaéé)]srrff))]rC l|lsseenél t}ée %rgséé\?yI@E%M?l%r%@%a@eds\%nﬁr?%ﬁ domai n
ol5 t heh#geadispleniethodskpoviis asthe he ané incdintsaehese\diseidsed SEBrinRn¥@e2oA(E Ja | i ght
chai n,_wher gi h i e domain of the |light chain conprises the

seque }[{831“6195 éﬁetfngﬁsé%ﬁ, %?%@12150 U), Ames ef ¢{. &ng{’lﬁé?(’le%gmdﬁ?ﬁ& of84:he/- .

i nvent BE) K etthsdorfiizh BOSY (FRNR TnARMoR 10689302 8) kil el d19ferG Nl 1 gwher ei n

the vari abl e domain of the heavy chain conpri se% a sequen{éee avl nél at 15
| east 96(8% Beréen ¢/ta). (Sdvaioss inalnimynalogy, 1894,&quidN e280) and WO ROSEEDI; VRO, 2 and

the vatj j . i . i i Se q | ng .at | east
60% 1 quipri s 50 TRz St a8e WP TERs Ts Gl BB bl o

PR@f e 808,598,426 5aD3(4004y,400084;i 53550, 71 7HS ALY, 008:3, 750, 4% 582 dahes ¥af kel e
domain of the Il(Pght chai n conmprises a sequence having at |east 70% '80%
90% 94% F080BY 6,885 150,239 SO VAfi %733 BHtand Ss¥Puidéce given in SEQ I D NO 2
and a 20 light chain, wherein the variable domain of the Iight chain

conpri ses &ubpjueas entihediesgrathoseaibodi®sin 8blh t190%riadEHegion®836 ihdent ity or

siml %ﬂsttéﬁt Efé)gicgrﬂe(w%gl%up%gs%ﬁt) %ifgoetrﬁ dlg hesa%g alnc[i) th'\elqi g.ﬁit chains are all of human
origin, or substantially identical to sequences of human origin, not necessarily from the same
25  antibody. Examples of fully human antibodies may include antibodies produced for example
by the phage display methods described above and antibodies produced by mice in which the
murine immunoglobulin variable and constant part genes have been replaced by their human
counterparts eg. as described in general terms in EP0546073 B1, US 5,545,806, US

5,569,825, US 5,625,126, US 5,633,425, US 5,661,016, US5,770,429, EP 0438474 B1 and
30 EP0463151 B1.

In one embodiment the present invention provides a neutralising antibody having
specificity for human IL-6, comprising a heavy chain, wherein the variable domain of the
heavy chain comprises at least one of a CDR having the sequence given in SEQ ID NO:5 for
CDR-HI, a CDR having the sequence given in SEQ ID NO:6 for CDR-H2 and a CDR having

35  the sequence given in SEQ ID NO:7 for CDR-H3.



I n one enbodi nent an anti body of the present invention is a rat antibody,
in which the vari able domain of the heavy chain conprises the sequence

gi ven i n 8BQIMd6HIR2, and the 25 variabl e domai n of thepPCirgR20@@IsS
conprises the sequence given in SEQID NO 4. This rat antibody is referred
to herein as '132E09' or as the "donor" antibody. The conplete nucleotide
and am no acid sequence of the variald e domain of the heavy chain of rat
ant i body 3{‘%2E0 ar rovided in SEQ ID NOS: 1 and 2 respectively., The
co%‘rpl ete nutPBRYPF R ROHENSHHIOPISSnE IYERiRIRE ViSes # Rentpkisng snEbebkAvINSDf t he
l'i ght g ' t_'b&ﬂyp-gf%@g - ' ' NESS: and 4
res pecﬁ%%ﬁﬂ;[/ﬂo‘rrﬁgha%% 6’gi venriIS in SE%ﬁP%h%?Bﬁﬁé}%inga?%%'?ﬂgéﬁg C%%N%Cﬁ%

der i v&& dnddobRHE3 phithe aatialo dymaiBREMD: hdany ohain erdxstictedrftoratheafollowagy of t he

P DR SRS g s BOTEPLS s ChRIH, M Geidiieh ¥ RECHEMNDM AU or 11 gh
chai n CIRVER) 418] 1RO Seq@End¥si @enGRRE( I &l difac DR S ERbY &dmpReh LintibBiF

modi fied 55 CDRs) froma donor antibody (e.g. a rat antibody) grafted into
alPeapyoamsise pihghity ciai whereini DRI baji tha séquanesvgiven infSEQ I M2 Htand

antib [ A heyl S .
20071%%ﬁ&%@§%%§;§%§% ]?:&z?ug'héﬁe@gW%?IY’%ﬁ%?nx&gdﬁinaﬁyec@m?&58gy, i,
535- 53%eatP&Bin Whebir GDRYH Dhss the seqieacofivimhia SHIRSDNYS dgerDRIBhaed from
the rat anti body 1325%%@&?358 ED NOS:5, 6, 7, 8, 9 and 10). In one

embodi USTICE |gEYen i it i0F Ehecaiibpdy gy cPmREse hesyy chaingvhsreinor nor e
of the | fidsGi 50eR; ' 2] .descri bed
er ol g aboge s fallep ol R BEGET MR ad CTIRR 10 ool oler SRR AT or
ekanpSEQ Kxdh7 r Forthe avqid@005f dddbtMe ishomisrstadd, th& 5 1Pémutations e endhadiment
only the specificity determning residues fromone or nore of the CDRs

descri bed Meamitherahihodinasne tlterp&a&hemveﬁtidr@rbhiaeéwﬁaﬂraﬁ@m}gQﬁﬁh!ocﬁyf RRWOT k. I'n
i rom each of

anot her eﬁod nt oply the specificity determ ning residues

the CEPRSTRRECPT BERehrbi Soapseing asevy chyisreheren thovarablaararin ahtibody

f r amewesd: cbedd iR GRS, en@epg%xﬁn%]i(g Iﬂ%@?r@opbﬁ@{-ﬁﬁs gggcﬂleﬁ{:ee QLaf ted,
abler 5eq ce

any appropriate 15 acceptor vari g on framewor eque n%ly e used
havi ngn PBQAPINO® foh €EDR-Hsintl finesegiiendeezivhmrio SEQD NiaWy f6r@DRWMi3.ch t he CDRs
are derived, including rat, nouse, prinmate and human franmework regions.

P2@f er abl y In bixecribidigeatithepreset ibeio0brovives BmesedllsingweBbiphaias at | east

one var%i?gbl.e 0 inttﬁ%rpri sing human acceptor, framework regions as well as
one ofPSFHFAYIPT hyqaa » QEHIISEIE ¥ i chae, whsrein thewarisbindemain of theright t o

b . . A ] . ( "
aboveghakh g§mpﬁ§é§\é't R8¢ dns ofta %Q)K‘ﬁwlﬁgkﬂe%e%ng%givv\g{l%{ ?%gi I?r}lgbgér)]g% AMigrein the

variabl e donai n conprises human acceptor non- human,
pr ef ekabd ¢DRahavinipthe seqOBRs: given in $HQIPING:9dbr ODRAN2 bndaEBR ksvimpiteh can be

used in the prese ' I , NEWM REL EU, TUR, TEL LAY and POM
(Kaba?eqé‘ten"aﬁ@Y%‘ﬁﬁ%@ﬁmﬁ@%@%@h nmid NEWM can be used for the heavy
chain, REl _can be useq. for the Iitg,ht chain and EU, LAY 25 and POM can be
ugéd for bdt ﬁn({tﬁeé e@a&w%ﬁ}emrﬁa nNentiongreviderss peutiajisiag patibadyl hayinguman
ger m e ot ] : r i e at:
et p: [T IaPaRa NG S TRle o i SERRPERE AL I ATB DRI, RS coen

i nveni2 end GDR-L3eé épt awriableatoynaimalf thi dilght chain are belketsd fomas folRseagané | y need
to be_derived fro ant i nd may, I f desired, 30 conprise
composibEnds b ARRR iy N SR ohialeeisiusa S 9 NCBP EntCioRa ns.
The pLehad tedtkehiicaitr whek if SBQAD 0F 10 e drgayy. ¢hakingiie e tiBaghalit ed

anti body of the present invention is derived fromthe human sub-group VH3
st ueprsBprises light shaip yderein CRR-h1 hrertheshowencé given guSEQID MGB(Q 4nd (1B: 19 and

20) . ' OVi j eutralisin - gratted anti hody. .

compr -2t e ntenc L HRO RN o B, erohO s Ben Eomasting i

f r amevioik whegiroGDRSL UR4s the Seduemtd difen UM ID MOBOHA (TRUYENES tHe 4 3- 72
sequence given in SEQ ID NO:10, or the antibody may comprise a light chain wherein CDR-

L2 has the sequence given in SEQ ID NO:9 and CDR-L3 has the sequence given in SEQ ID

35 NO:10. For the avoidance of doubit, it is understood that all permutations are included.



together with JH4. The sequence of human 1114 is as foll ows:

( YEDY) WBQGTLVTVSS WD 20071066082PCT/ GB2006/ 00451 8 11 5 (SEQ | D NO: 20).
The YFDY wotné7/d6s08part of CDR-H3 and is not part of framremwaeods/iRaset ch,
JV. et al., 1981, Cell, 27, 583-591). The donor sequence is the 132E09 VH
sequence (SEQ ID NO:2) shown in Figure 2 and the donor CDRs (SEQ ID NGs: 5,
6 and 7) are underlined. The preferred franework region for the |ight chain
of the CDR- grafted ant i body of the, 10 present,  invention is derived fromthe
hufran ger il AgotBensmfrodimeny e&fs%faéH{y@ntzompreyldemn%@élﬁlﬁg@nubw b ZG hown i n

Fi gur ‘r§% j e‘%ggnt Il;%rh@n At6 il glf’c cﬂhlﬂ%ﬁerefﬁrtﬁe\! 'Vg%lé §orﬁalﬂ%%@ﬁ V\%]SSI ng

CDR- g y conpri SI n east  one non- human donor erein
t he | itlghtequérmie givenam8RQr O N@gﬁ ()i § (IBRdelr thessdqianoergivier ithSEQTDsNOc foup

oS S o TR BN oM ol T R 5 o

and i s not gart of framework 4 (Hieter et .al 1982, J. Biol. Chem,
257, 1516- 1591)be appeeciietihatnsiipre agmfi%mié@éé@mves 28diliont a¢/gEQ | D NO: 4)

shewn
B L e A R T R
f r ameabetng thgiabitisy oetbe aﬁ!tﬁbmﬂ@‘tto hmddoékeﬁcaﬂdyto mhmraimaﬂ—éexqtie'mae Tas effecise of

t he ac eptor. anti For tance u e cha dto

nore f @%O@H{qofclﬁjgs&‘g%/tft}l St % %Ff‘?g?nsa‘i?e trquslgﬁggﬁi)lay %S ed( ype.
Al 't er natHeved, Yor e%%ﬁlétb%qus{n%sthéiﬁﬁﬂlddg d&i&%b@&ﬁﬁtﬂae Phafp RERYBEKEROIOMS MY be
changed so f hat they correspond to the residue found at the sane position

in thélrtﬂmgﬁndamtrbbwom séecﬂéinghfmmnfe@xaaiple the peBeniNavantion ps@Ades33- 324) .

S I 25 th

2T PG R D RO BF bt T ot EUE g o BEFE SRR o RelTRE 1 e
acceptGDRHnaqm@m(Nloeg) @mrml(anmyme)qcmbe (shemueNO:p, €BRIf-0rth in VWO
91/ 09967, Preferabl rafted _anti body nol ecul e of the present
" hvenf ¥R 1D RO CBEHHC HEAFOL re ADRLS: (A3 HaRics 10143 Whighenedr 1.4 3. 72

t 0get heye i %]j:gffs’mtoﬂgﬂr b3 ARERHAL ILLRIBAEK RO flnd R ACAYY Chai 1

conpri se, 1 on tO one or nore residue at

or ovi dod | tsfh%%&%é/ FRTREH bR mEhuPh it By Ebnpr ¥ Burbelory

poei t light dirdér 4 duenplané@idlyehed@yehdin atspebgvdlgavy chain is a donor residue.
Preferably, in a CDR-grafted anti body nol ecul e according to the present

i nvention, Hdncé forRCaRIERRedt] MUntHBA) Bcddfding HEhB PR SARNE6R ¥BmMlidessequence
2-1-0) 012 together with 35 JK2, then no donor residues are used in the

acc epthéawyr chairevidieteint Bigiverisble flombia of thhheayhishsingnmpistsythe seuencangiven onor

are.r SERR L B R SR A T S RO RN T b B o che

sequence given in SEQ ID NO:7 for CDR-H3 and a light chain wherein the variable domain

25  of the light chain comprises the sequence given in SEQ ID NO:8 for CDR-L1, the sequence
given in SEQ ID NO:9 for CDR-L2 and the sequence given in SEQ ID NO:10 for CDR-L3.

In one example the present invention provides an antibody having specificity for
human IL-6, comprising a heavy chain, wherein the variable domain of the heavy chain
comprises the sequence given in SEQ ID NO:5 for CDR-H1, the sequence given in SEQ ID

30  NO:6 for CDRH-2 and the sequence given in SEQ ID NO:7 for CDRH-3 and a light chain
wherein the variable domain of the light chain comprises the sequence given in SEQ ID NO:8
for CDR-L1, the sequence given in SEQ ID NO:9 for CDR-L2 and the sequence given in
SEQ ID NO:10 for CDR-L3 in which one or more amino acids in one or more of the CDRs

has been substituted with another amino acid.



CDRs were originally derived, which in the case of the present invention is
the rat anti body 132E09. Accordingly, the present invention provides
an anti boatg 2007/06b08ch t he heavy chain variabl e regi on compricsoddiesisequence
of gH13 (Figure 2; SEQ ID NO 11). 10l n one enbodi nent of the present

i nvention, the antibody conprises a heavy chain, wherein the variable

domai n of the heavy chain conprises & sequence having at |east 60%identity

or 5si m | ar ith ¥nt 8mbb& | Ve | I D NO 11..Preferabl t he

ant i body c_orrplrli Ses anﬁgg\% cﬁac?fx,&\%éeé}gl n%rhvgnt\lloélr?omrgeﬁ% e C&’%/‘int he heavy
chai n vdwmin itseariabeelpuaicef thatieavy chbinl @agiris?Oe s@fncd@%n ﬁﬁ@E(?'IDgB%
identil\}cy_zor simlarity to the sequence 15 given in SEQ ID NO 11. I n
addi tion;" the present invention provides an antibody in which the |ight
chain variagble region conprises_the sequence of gL10 (Figure 2; SEQID

NO 13). | nidARetashssrhodenentom anbody ebdspresavtanyendion comprisesta liwady coainpr i ses

a |1 gkthesh@ia A= i abl .0: the light. chajn c rises a
sequence%ﬁ}ggiiérygwgtﬁe@gg?y}(gﬁfgw g%%%g@ pglrs gsfsall PR #@Stsﬁg)g/gence

gil ¢ en identiSE siDilNGy 16 theReqiacalgiven ift BEQAIM NOOXYInc@Rhibeaineht | AnddMibedai N,
wher eiOP t he va%l.i&}?blte domai n of the Li,ght chai n comi))ri ses a sequence ‘havi ng
at | eS5 e POSeIEHYEItOEHOMPESESH hagso YBnvherginghe waripbledqmain pbthedwasequence
gi venchdin 86 RsNQedFoncEhefiRE %EXst%%P@Oﬂ), 9hdsC8s ANt bROdY A 3 ding to the
present invention conprises a 25 heavy chain tonprisrng fhe s@quence of
gH13 FSEBRrityioNGe saquenerigizer ingfRQ ERAN:2conpri si ng t he sequence of gL10 ( SEQ
I D NO 13). I n one enbodi nent of the present invention, the antibody
conpri ses &ldeptlyy, ashaehhaeid, mdicatyhthat beary, partieilRipdsitie iy tieiAgh&l domai n of

t heavy chain conpri.ses.a sequence having at |east 60%identity or
h ! SPge e ﬁ%‘“é%g?ﬁb‘iﬁé@% Wgﬁnti%?%ﬁ@exe .q@!f;cf&ndstmﬁama'hiaabs@ 30
domai herefn, iduecatdsahit, £hal PagRORE b§§§ot§inst§% %ﬁ%ﬂﬁg@{e&@& e o 1§t§%ci90% | dentity

or simlarity to the seguence given In Preferably, the
ant i bisgifue énpira sexlantype etyveeh tiersequinee iFor txemplaewmhiemapbaiubsafutéche | i ght

chain | SES uepce having at.least . 70% 80% 90% 95% or 98%

i dent f({igémg%dcgfenquq’gﬁﬁgyéﬁi r ?Ililéloﬁg’gﬁgﬁ?@i‘ cgn ofien bes ﬁ@tie%f%@nf fnether a |i ght
chai nincisde bei ave hbidinvigsditabl e domain of the |ight chain conprises a seguence
gfovi ng at WD) 20071066082PCT/ GB2006/ 00451 8 13 5 | east 70% 80% 90% 95%

98% i dent PR§pySangientyresinerapd typtophans@irmasidsdiavias aromBEGideBhMEX)] 3.

The anti body ] eSS, J.nyent i,on. onprise a conplete
ant i body ol 1cuIe’:é}%lllg%?%r?gﬁP}Sw}mpga%ﬁﬁtaﬂgsé%%%sﬂc{ggdﬁt&@ﬁ& ns or a fragment
t her eof and- apyrtite andgintaarate (anind doidsttading aciiridemhginf), ed Fab, Fab',
F(ab')2, Fv, single d&) in_.antibodies, scFv, hi, hi or 10tetra-val ent
anti bodi es, - %ﬁpgr_agglp\?n giulaggas @8ne aqidymyineamidesidadhsdisssndnd

epi t ope- bi nglj f e .for..ex l.e.Hol | i ger and
hdson. 9008" e S SHERRbAnlanffly ogls e AR G b e Bl P50 o g
s ?Qflm@mmd ;mujamn@nzc(edapadimlmed (mmqgmﬁdngﬂmmmaﬁ Bﬁﬂbgy} me(@lg d f

manu urkn .ant. a t re.we nNown 1 n t. e art see or
A Syl ne i s OGNS, MRRETR, Po: Bivomayioel nReTmbemdo 16

165 18djamdlBrofdohs Sl DOWHedf 1RGNS PrbArNUSrdiR, 1908, L6ESEAL th%‘é(g’lgf?'tfo n

i nclude the Fab and Fab' fragments described inI'nteftnatfona
appl i AP M R} Cirdfie oA N 200 SR 7.6 avid., WDARA5PEA] INdw Jddkyt i - val ent

For  oxanorous 63BuE R THle-lib i 988Eoep Heimi€ o "AckTehic Bress 188 and ' © (°°°

30 Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New
York, 1991).

In one embodiment, an antibody of the present invention comprises a light chain,

wherein the variable domain of the light chain comprises the sequence given in SEQ ID
NO:4.

35 In another embodiment, an antibody of the present invention comprises a light chain,

wherein the variable domain of the light chain comprises a sequence having at least 60%



The constant regi on domains of the anti body nol ecul e of the present
invention, if 20 present, may be selected having regard to the proposed
functi on w0 20dm0ee0s2i body nol ecul e, and in particul ar theceidBodam4figancti ons
whi ch may be required. For exanple, the constant region domains may be
human 1gA, 1gD, IgE, 1gGor IgMdonmains. In particular, human |1gG constant
regi on domai ns may be used, especiall¥ of the 1gGlL and 1gG3 isotypes when

t he anddnb@dyr il hScel f. eutjc uses and anti body

ef fect or %ncti olﬁgwgrgéﬂegsgh{rféenc%]g%ﬁga.ll?gpmgh%ewnele&@daﬂﬁ“Iﬂ@fG4 i sotypes
may béniiedy affbrprebant inventimrgonmmises blight @aim%efé%ﬂthfe%ﬂ%ﬁ%ﬁﬂﬁ F45 pur poses
and aﬁ%htb&g%/nggfer?tor functions are not Je uired, e.g. ftor sinply 15 ocki ng
IL-6 activity TRUSEE P PeGHenceikving 3 deagt 1094+ 80% RO8h 8 % ar 988k idendity bhese
const aimilarﬁgtwﬂued&{tﬁhébsgiﬂayinaé,ﬁquﬁqq@ged. For exanple 1gG nolecules in

whi ch the serine at position 24 as been changed to proline as described

i n Angal efpah : ronks 1993 0 30 (1), 105-108 may be
used. Parti cul %?T?/&iéf‘g ea?lragg i 5 &ﬁ§9¥5€éﬁl%é%vﬁ9g%90%ﬁﬂ%ﬁsﬁ heavpehiait,ng t hi s
ctfang®hetein the|verighle domeinurfdier 154209 dhdiy coMPrisdsithd %uéﬁbeté;\g%ﬁys@ f
ant i bﬂ@afﬁn@’ﬁ th%%{rﬁoélareva@:eety Olf pos.ttrfansl.atl onal iTications. The
type and extent o 888 f'Adakle dpmaigrafdhe bght shais comptives theséquesdd | ine
used giveekpSBQIDINE@:4anti body as well as the culture conditions. Such

nodi fications may include variations in glycosylation, nethionine

oxi dat i on, In3adie R j 71 | N rtate.i sonerization and

aspar agi ne deam dat | gﬁﬁ{%@?ﬂg%@%ﬁﬁ%%ﬁ ?@%B?%ﬁorpgnieﬁé hegggchgin and a

car boX§M-chiRi Wasreindbe vaniabdi dhmeaif e IRavy Wi Cor@brisdt 9isBh G ﬂ%ﬁﬁ%%gt WO
2@07]@%@3@%&%@%0%6/. 0.%,51 g 14 5 the action of car box pep‘?l ases (as
described i n Far? o5 SIRANLYS9 fhe spqugcecy ahiatSoy BpINO:2@6d IROvtasle 1995) .

Ac c ordbinregh Wi tHeNshCcha8 8drhstisel ¥ St - i .he chain of SEQ ID
NO g may be aﬁbgse_nt. Ir{ﬁ]%llsgr g?% r3@4%%%%ar§?8%égq‘%w%@ﬂﬁ?wpded by

t he 3 BIENENGIRIERR AVEQ BD AQrduPrefbiablyn theamtibhydsoniike o § heR§Cinbinci ty for

humanyidesif ; heavy. in constant 10 region conprise$ the human
| g&4 co not é%{‘vérﬁeﬁgfet%otn?agn \(l)\ﬁf?lg ﬁlg{clﬂ@iagbmws% a SesBicnepvingl attieast BN

s ubs t800at98o, 9% Ypord % ideatitydR SERil ARG té theAB iven i qafecordingly,
bbe {ggggehrlt invention provides an gnt.i god@'ﬁnﬁg%fgﬂéhﬂ§§§&ﬁ3§9 n

conpri & dp Siesvagpblelemsimeithe &gl aheim domBEE 4 Begiehdebhaviieefier abl y the
|'i ghtlesgh?0%, 8®HRS6RAL950L g} I: appa. ., . I n one enbodi nent” t he present
i nvention provides ’agr?r/:ﬁtt ?%éé@en:ﬁrﬁ' %@H@W&O thespguense ghvenrin SERMD ses or
consiNé?:4. of the sequence given in SEQ ID NO 16 and the |ight chain
conprises or consists of the sequence given in SEQ I D NO 18. ~In one

enbodi mentn ofic embodimeerin DiibodyEr AR} | a heavy. chain, wherein
t he hea\qgghai .nh)g_onpri ses a (s)e}guenc&e) éﬁ%ﬁ?ﬂ‘?‘ﬁ?ﬂ‘%ﬁ%ﬁ%‘&%@‘m@n‘? P@r}‘ r

si mi AT B tehegun ehaig pomaprises IBEQqEACNGIvehtn SBCBIENERL Yandtie ant i body

2ONMPLagsle doigia ' .0.2Q the heavy chain conprises a sequence
havi ng_at I.eastgéﬁl?%lg%ﬁggéﬁ;ﬁbgg‘% it SYBERCE LY R P EQ I NQ:#.ahisyatt 0 t he
sequaHthdyiiseeferiad SEEaND3IEB09’ or as tHeN‘dBAG” yrmﬁﬁ; c%f,ﬁﬁg%e i nvention,
the anih %nﬁo rise‘i1 a |ight chain, wherein the“light ¢ vl conprises a
sequénce havi ﬁggli‘o 124 8q9ugsyaf dashyariaplegtongdimidf theihbyvyt chaithes 1BEAHBBAE g ven

i n SBQBMO rov&dedRh &k . .hody,c rises a light chain, wherein
the |ight ag?)chai n cong%?séﬁggﬁgg% 8"%‘%’?%2@9%%011? gemuelgofidesant, 90% 95%
or UedER Seeyense of thviviadinble ylomairt dfeths HEMORER FiremibSdySERHP NO  18.

Jon ey adi TDIQ{) the invention, the antibody conpri'ses a r%%vy chain
and a 11 ght cﬁgi n, \Nﬁé?@iﬁ]‘lf‘?‘?@e%’éﬁ% iR siven is8EQADsNGSefas 7havi ng at

| eas? alBDY0 ardeletiived/from thé Fit haitiddy 189Ebéle Sequence given in SEQ ID NO 16 and
the light chain conprises a sequence 30 having at |east 60%identity or

simlaritiy dne ehiRdsRGH a0 I | D NO 18. ferably, the antibody
conpri ses _a heeavy chai ﬁl?%%}ﬁg?ﬁtqe&g§%ggwe%§ilﬁa(gﬁ%'rgir%f@gaatlb@(iWence
havi‘ky"S5t heesis theom ‘CDR- 212064 aBBdor 1c88Y4d SAefiiobYy %efemhlte%%;“%}y to the

seq ol ] EQ I D NO 16 and a |ight chain, Wwherein I ght chain
co rrptérﬁ?}sbg élggygghﬂugor@ éI%n%f’l Rgoe (ﬁ@%ﬁs@n 8,8Ddesiredne 95 thare ndJdddent i ty or

'Si mADR$)tforh a doher A—BYEPESL. Ur¥CtibBdy) grafied into a heavy and/or light ohain

variable region framework of an acceptor antibody (e.g. a human antibody). For a review. see




35 SEQ I D NO 18. WD 20071066082PCT/ GB2006/ 00451 8 15 5Al so provi ded by the
present invention is a specific region or epitope of human IL-6 which is
bound by wo 2adcbesdy according to the present inventionpCricRasddoeuaBar an
anti body conprising any one of CDR-HL (SEQ ID NO5), CDR-H2 (SEQ I D NO 6),
CDR-113 (SEQ ID NO7), CDR-L1 (SEQ ID NO 8), CDR-L2 (SEQ ID NO9) or CDR-L3
(SEQ I D NO 10), for exanple, antibody0132E09 or anti bodi es conprising the

he9Y OB Y20 QR G840, SEUEPCR IR LSEQIDNG, A1) andor (he
speci fODRs hgieten bbiaiiel @R OF rithRtiBydRIBIHI0GSRe) M@%!é?%r A g%@fi'r}%ﬁ%”t i fied

by any suitabl e epitope mappi ng nmet hod known in the art ation with
ka

any orré °Bf emhadigient e then thesritioe €DK beihg tpndfemed, onlywesetor amre BRéepl es of
TL 6 Throri Ry FEIGET R MR RInc DBR AP R Birinre e ne. ol | ot
f r agmémansieired tecthn hamer wititwdl Ifantewiik (e ttheexaniid) @RA¥hAERNEAI Nb A t he sequence
1B SR Bl 8 S5 crbodimeniy thecbini ey darmuhinghesduss Gpobypept | de.
Pept i deﬁlotr@_gfthgigj?kst&gcmihgpgﬂ ﬁgg% Qg%%g&%g@epg%w% é)l{;@ggarrpl e, nmass

spectronetric anal ysis. |In another exa Ycan be 20 used
to i déistiemerihin anoiheo pabbdimedt @yly die spetifioingyetofminlies Bsies@torm BY@N¥A on, as

d [ bn it he. J her ei n. identified, th itopic f t
i U R e By e e ineEBat 1 o dbiren endbebeE. 1 1 oqui 1 cd,

as an i mu en tg:P btain additional neutralising antibodies which bind the

same epi t opeien the S SRRAICTLY drberapning sesidites ieraxatted, 2By benropriddy an

S, G R Y Sk e G Rrad oy S BendaVits 150 01
humantheldogor mtitiody fieg which dlsi GDRs ascdwrivailnigcludinBest, RS, pEilnadl and SCi ence,
ant | bEdy i FeRichom eB PHIERe e LonGerarid Saftbory slghemrcsa auestisatiss Cso,
Tt rost duce Sal oot ou 1t o aic LA iRt TR e IR NHEET sy

T163, MP1%sf the fdPRsidepived from the dongremshadmpisacfented tepbdvepdhat, groviaed dsle- 6 bound

an h: resent _Jjnvention. rises am.no acid residues C44,
?2107, %%g{a'hg@gk%@%ﬂ%g%nﬁw Wf?f’fﬁ‘&%‘ﬂ@%a?’?g%%mW@Q?Sqﬁi@man@wp,torm53,
QL54, frhibbprkFeghins Wlbrion-kibsh, pleRblslehfAon&IGOR@Nd E172. 35In one
enbodi ment the present invention provides a neutralising antibody having

speci fi ci t gx&pled oNBindnlfdnWib&h wWhiddSin ' LoD L-6
whi ch cmixsege WO 20071066082PC“?]? Gszo%%/“gg(h‘g‘%ﬂgp%%e@m %go%gﬁrége?}esi dues

s47, ¥E BEL FYOUURFIBE LAY o6l POMIKatdl 803/, Ad53). Fikafam@kb R GINghd
NEWM can be used for the heavy chain, REI can be used for the light chain and EU, LAY

25  and POM can be used for both the heavy chain and the light chain. Alternatively, human

germline sequences may be used; the sequences of these are available at: http://vbase.mrc-

cpe.cam.ac.uk/

In a CDR-grafted antibody of the present invention, the acceptor heavy and light
chains do not necessarily need to be derived from the same antibody and may, if desired,

30 comprise composite chains having framework regions derived from different chains.

The preferred framework region for the heavy chain of the CDR-grafted antibody of
the present invention is derived from the human sub-group VH3 sequence 1-4 3-72 together
with JH4 (shown in Figure 2; SEQ ID NOS:19 and 20). Accordingly, provided is a
neutralising CDR-grafted antibody comprising at least one non-human donor CDR wherein
35  the heavy chain framework region is derived from the human subgroup sequence 1-4 3-72

together with JH4. The sequence of human JH4 is as follows: (YFDY)WGQGTLVTVSS



S169. In one enbodi ment the present invention provides a neutralising

anti body having specificity for human |L-6 which binds an epitope of mature
human | L-wowhe7lscasenpri ses am no aci d residues S47, C50pPCEESB20081004518F105,
E106, T149, K150, A153, Q156, Q159 and 10 S169 and one or nore residues

sel ected from C44, Sb3, A58, V96, Q152, Q154, N155, W57, T163, L165, and
E172 I n one enbodi nent the predént invention provides a neutralising
anti b Vj peci {ici f.ar human [ L-6 whjch binds an epitope of mature
hu%n?gﬁm{%ﬁc@ﬁ%&@é@@ﬂ?%ﬁd’%@%ﬁm&w ogipareafirameporkgds 3, A58,
E93! ﬁvetaﬂ‘ L € 0 E ! 2 5 51 Q156:
V57, O 55 ok Lol e P e dolh Aol et h0o M o chat
the r&8qusnes (SRQrEY Nehdyshomenyin dligie Bemd tindhdomed CRRs(SEQIT NOsast 6 1gndani d
nunber}pgﬁghhkge unprocessed precursor of IL-6 (Swiss Prot Accession nunber
P0523f§. I'ng this nunbering the residues nunbered above according to

Boul anger alL,. supra as CA4, . S47, C?O S53, A58, E93, V96, R104, F105,
E106, T149, fﬁﬁ?ﬂ?ﬂi}%ﬁle‘ﬁﬁf Aegign toythy lighyahgin ehtheCDRtspficdamibody pEthe 1165,
S169 pRetefilifvention A ®:ricE A8 oSBHinASH. 4 2¢y 33, E134,
1177, (T8 "QL8o0, Alsfﬁ&%‘? hN183,gg%flérhé%@\n%@pz@féﬁéﬁﬂfﬁ%ﬁ[%@%ﬂ97 and
E200 fegsthee tithdi2 shown in Fipued 2 (SIBQYDANORtantiady Aécardiaglyt peeidediioyent i on

bl ock . hj ndi of th 130 receptqgr to site 3 of human |L-6.

25Ant ?B%tgaalesgié}ﬁ? ig%r%éegs%l- 188@’6 ﬁomwl%é)ﬁgla?% ORF NI donen (AR Fhexeiie pr esent
i nventliedight ohdih frafhem@yk Rgich TUbATIDEoHE e burhdh RBPOLE ls&?.ieﬂ?e ﬁmﬁz-?ﬁj vity.
Accordjngly, the present invention also provides a neutralising antibody
havi nélgﬁe%qthqreww?o r Theulehseapee iswg foHows dYDBEOKKLEKB(SEQM) of any

ong oiNd-he) [ | BF j 5 ve to hu 1L-6 andlor is .cross-blocked
Fom Do ho L B e el BRI B b PR oo B et S et such
an aniP¥hdyBR0 Giends237015 161 522)E Thp dbARGcqFndNisans | Bxxhy Veseqided herein
aboveag%ﬁgg (Baﬁﬁ_enboﬂ$nent t he cross-bl ocki ng neutralising antibody binds
to an 3\2 FRAVILBHAEYE 2a1d/the denms GRIbs(SHQ I Nk & Qiandd@) bsund by an
ant i bgg¥erggscri bed herein above. I n another enbodi nent the cross- bl ocking
neutralising anti body of this aspect of the invention does not bind to the

same epito nt i resent. inventjon. or an _epitope that

bor der s an%%%?ﬁgsgr a%?ﬁﬁf%ﬁﬂ&E&EEHR@%F$%g@YG“T?°g@&8@§WHF%6%¥W§I5ﬁ@ibodies
cZh beoti lvenekddtlydhasingseqmsncs u thkk SfIMETaWtdr@nﬁmt}@rFor iﬁs@inc@,’iﬂﬂ?&f by

usi ng_conpetition ELI SA orvgqlchore where binding of the cross bl ocking

ant i bﬁagﬁgg%mﬁﬁ:t?ﬁﬁhaﬂg-e g matrthraienthe ops R SiEpsidpesfor thit atasiitor shaitickaspr esent

i nvengg OAIt¥ r eﬁgﬁﬁ i j rovide neutral i sing
anti _bod@ﬁer:\avitnlgl(ég‘};)éég’iS1c§ ?(c:tle{i 3?81?(2%8 1 g‘ﬁg@ra? [&%IL&%%“\?%%{ g?ﬁ%l}scfg_@f g? ‘g@?ge# he

bi ndi $ythat tﬁegt?(i)lmégyndl@z&@@sm}ueimrdrmnlbmimagdmﬁmﬁnh@&@doﬁl?ﬁaﬁi@gmebs es the
seque . ant i pody ose lig chai n conpri ses

t he sggﬁlél%%%“ E{(L”?v)%ésgb’\a%e’%&i%}g&‘)aﬁuaﬁﬁh%awl@@wpbq kaphép theynisieurof CDR-
HE ( SRQessariNG r8dovedRRaFenityFithé @)rh@aﬁ@ibo@( SI% %%It%g%r%@)euﬁ%g %:SidgeDs%P:: }6( SEQ

ID NO,8), CDR- L2 (SEQID NO9) or CDR-L3 unan I n
one 1HeRpesBorermenrak ragipns - Wiiek tiap greethtol teabirsedds satifoteitlibWO hE/0pIEs ent
invention inhibit the binding of 132E09 or an anti body whose heavy chain
conpri ses PigéradpunndPdRigt(dSEGbOEY Moleciit)of tie f@oseatinvbaEbh, whase 11 ght

chai ”ac%815F8f hésa(\a/?f Cflar.}g has the ﬂﬁleanq}'l-}? se(qﬁlezr&?cell[—% %92 t%ggthe?rrwith JHA4, then the

acceptor framework regions of the heavy chain comprise, in addition to one or more donor

30  CDRs, a donor residue at at least position 49 (according to Kabat et al.,(supra)). Accordingly,
provided is a CDR-grafted antibody, wherein at least the residue at position 49 of the variable

domain of the heavy chain is a donor residue.

Preferably, in a CDR-grafted antibody molecule according to the present invention, if
the acceptor light chain has the human sub-group VK1 sequence 2-1-(1) O12 together with
35 JK2, then no donor residues are used in the acceptor framework regions of the light chain and

only one or more donor CDRs are transferred.



an anti body conprising any one of COR-HL (SEQ ID NGO 5), COR-H2 (SEQ ID

NO 6), CDR-113 (SEQID NO7), CDR-L1 (SEQID NGO 8), CDRL2 (SEQ ID NGO 9) or
CDR- L3 20w0Sh®)/deEshO 10) to human | L-6 by 80% or great ePCThyB28&600318
greater, by 90%or greater, or by 95%or greater. Al ternatively or in
addi tion, neutralising ant| bodi es according to this aspect of the invention
may be cross-bl ocked from binding t&2human |L-6 by any one of the

a tibodies of th resent ent f

Ut ral | SERGORITE B Ao e O aC AR B 18 b R et e
' S C@Iﬁ@g‘l@é@@ﬁ%ﬁxaﬁl&%bémdstm un@cask bf thehyresehieinaattiondslthe182E000dy an
anti body whose ‘heavy chain conprises the sequence gH13 (SEQ ID NO 11) or an
ant i B86d§0%hose light chain conprises the sequence gL10 (SEQ ID NO 13) or
an anti body conprising any one of CDR-HL (SEQ ID NO.,5)., CDR-1-12 (SEQ ID
NO 6), CDRdeBrdiigHy) theprseit nveathm providssan pmlwéysal Wh@iaﬁ EQe"(‘@E@aﬁnD NO. 9) or

CDR- L3 EQ LD NO 10 30 | | t i1 bodi
provW&’é‘éﬁB &‘W%O%Qgéfheosfqg% nggl[eiﬁ)?ﬁ ﬁ&gré I IThi bi telg1 %‘fi)nmgbfiﬂd: ng Ihﬁfran

| L-6 by 132E09 t h H13
R L A o Se e S e i e e
L10 i @nevily ERRsHI0% SEQ | D

9c v&%h{% J»Qaﬂ,fe)do%m@afmewx@d&a ﬁ;ri%jsb@ﬂl\g? Vil 4 s( SE% | 8 NS ).
CDR uael(nsfo:r slmﬂaﬁtmtbg seauer@@rmea 1(1§E@ ho?reﬁ?yalémﬂl%ﬁn ter, by 85%

or greater or eat r

2007@%@6@% 6‘87 ‘Efglf Xﬁ{%’%e an%%gtl-%ﬁ%%%)‘ﬁél}:ab 88?11% *the present
I nvenkh@hcdhefifs ablleyst ey 86Dk, 5% dir sg%arﬂémmy by sifitaribyutvethe dquence
preferably piconolar. Affinity may be neasured using any suitable nmethod
Kidowrgiven mr@%ﬂ? N@:A& udi ng Bl Acore as described in the exarrpl es herein.

Preferably affinity is nmeasured usi n(gp reconbi nant human _|L-6 as descri bed
in the ex almldémOheﬁhelprﬁselF!rleY@ﬁlab pyovadesantanibery ovaeluthe 1’&35‘3}3&? ng to the

t t h b L-6 of | th
55823”%1)%%%&3%?&@?%?653%@ AR ?g%&?‘?%%%é’f PRIk pr esent 1 nvent o

h bi ndj ff h 1L - | t |
one orbod Wi cavodtiens bRt AEeion, Ws%sﬁ%ﬁé&%mﬁo%%n% BERUETS Y 4l ng
af fi %*éieﬂfthpgiﬂ%@@d@}ﬁﬁﬁbfﬁleq{g@t ahen boraPanlla sl:cﬁheﬁﬁ@hzﬁm@g)ﬁh ltmnBO%he ant i body

nol ecul e of th resent invention has a binding affinity %et ween about 1
A aidentity 50 Sl{!m’lal‘lFY f the atsupnechavemin A YD P4 é u Faetesbby, ﬂﬁﬁh@t Pd¥ent
! nventl o has bl ng{,{g@ 1‘%%% I %ﬁaﬁlgh?ﬁ%fﬁzxg th ﬁ?rﬁ[%ilaﬁ%% ‘Pi@esaap&ﬁ%leﬂceand

about “2HPRF FHent € an e prese t I nvention has a
bi ndi Rgrisd ;itlléust yo%oso%ugtwa 950 61 98%hedntiepor Smalanityid i sehjtiensie giveinén

appreci ated t hat the affini ty of antibodies provided by the present

i nvenSEQADMY:18e al tered using any suitable nethod known in the art. The
present invention therefore also relates to variants of the antibody

nol ecul es Blfefezrhldy;adllpR@@ﬁtnd antibedyt pesardingiiothe RERFRNL ARV NHAR BPBBIESR nity for

Such vari nts C f f
n%{nj rléffaivg ﬁhgp(gp&p&sglg Teﬁaﬁ{%& %né?ﬁ [%I ngsw%g&z%?@g &e%hgglLdo\E}iﬁﬂémg Bi ol .,
254, gg%eﬁ‘%ceapgmo(mmmm)ﬂ ing (Marks et al ., B| o/ Technol ogy, 10,
779-783 92 use of nutator strains of E. coli (Lowet al., J. Ml.

Biol., 250, &@er@&ﬁhm@ﬁgﬁ}he nﬁﬁﬂfeﬁthdﬂqﬂle(dﬁﬁbb@)ﬂccﬂﬁpr@es a heryt chafn and

Bi ot echnol ., 8, 724-733, 19 hafge 25di sgl ay (Thonpson et al J. M.
Bi ol . ahgst&haimmgremggaoanabiq dg@wae th@zea(vmc AIBICPIIPEISeR SCRBENFE Baving ot

288- Zggﬁt (?Q%gSQentltyaor harf%ﬁy Itcbglg )? %ﬁvgllx ﬁf % ﬁ@ﬁﬁ%ﬁ?ﬁ%};fg affinity

mat ur es O he present |1 nvention

Ps&f engibin oTens Ki@itichginlcbmPrisstd seqﬁe;fxcefrlavlngat rxa6pYeidentity foe sinnilavity to and i n
vivo assays described in the Exanple one enbodi nent .t hes antl bodi es

bi nd th? ssfleqacg ghfenfiy FHR IPLNG:13. Preferaiﬂ)b GHY FUAPTISER & HSPBSEREN| nvent i on
d 6 which
prov! At fiRWhlibik AAGATHOREM Al BhFREct fabidc ha%éfwmaa 7obs,6 which is

capabl I 'ng e ac Ity of O. 038nM uman 0% at a
concegvyadmnosH drosss, idamtity b SipiVlasiay th the kedviehar givercini SEQ iiDM@ Ad anéasured on
t he

light chain, wherein the variable domain of the light chain comprises a sequence having at



35 IL-6 induced proliferation of T1165 cells. In one enbodi nent the
concentration of antibody which inhibits IL-6 by 50%is | ess than 50pM
nore prefwoabdyockmss than 20pM Preferably W 20071066082RBRI€sBDEN6/ 00451
8 19 5 the human IL-6 used in the assay is human reconbinant IL-6. In one
enbodi nent the neutralising antibody is a humanised or filly hunman

ant i body. I n anot her enbodi ment3the present invention provides a

neutral i sin ti Javing. ifielty. 2 an i1 capabl e of
i Ahi D94 W’t%?% 9%%)]90 éﬁ%l%%ﬁﬁ% tfﬁ%%g‘?t&?%t%;ggm%g@gﬂﬁ%ﬁggnl?r ation of
| ess Ndpg® InM said inhibitory activity being neasured on the 10 production
of MCP-1 by HUVECs in response to human IL-6 and slL-6R Preferably the
humen | L- Grissinb 8y hidfecd s 3Y teprilemianértoninnatiprsk aGondpletongiterthodi ment

a 0

the neutralising anti y is a _ﬁurranl_sed or full}éI human_ant i body. | f
desi mesleaite bentindfoilylcngth deavsnandtlight ehainsrw sdrasmeny Eiersod andairybs, BERfUgated to

one or re.effector.. ulLe(,s I\t L I tyil 4 Qne

enbod’ioﬁg’%ﬂte@%lg F&’(@t‘%& 1‘{%” h’gé e%%gz’n%‘\lﬁys%%fr%gro ?%21{ %ﬁg)?ﬁge?’e&g?’fbelbt?lo% mol ecul e
Qo t B 20alBRBHBEEs, BI4-6sHY, 8Rabsdied, irdbodiessetrsbddiusrmd epitoygHendmeet y t hat can
be attached to the antibodies of the present .ipventi 8%@9&“}]{ i s desired
to obagimentsrofany ohdwabbratee far expmriedielBedind Frudsen 20y REWCS 11 s may be

d . . . i ch th

Bt o e g, o, BB Ty 3gent 1ot he

ef f ectiymémb&Ct erealliee i Guasa@ridpthessomtibgdy fragments hree¢lbknayyn wohecul es to
ti bodi 11k ' t , | I.st , trol |l ed

D g Doleea/r yraribla Ve cRaloi by ogmep i e fgadone, Ho4es3Ri o 0 o)

gllhsar Ofg antibbgnghem@%fr us_e%‘ihjeégés'éﬁt B 0chtfMBANGN the Ehb @hd Fabk $REments

macol ogy erapeutics, 83, 67-123). Particul ar chenical procedures
i ncl udtscrifedrin @xtamptienal phisstappéisatiand ¥GO2OONE3I 8P OFL2D05 PR b)Y g5 g3 wo

89/ 00195, 9/ 01476 .and W03031581. 25 Alt tvel s . ef fector
ool ecbizopdog3pis; S Shfeat Ribadies by chbefivd FRl dEk it fulle oF ' ©
reCO"IgBH@sBEciFPN&eErf&Cé%QH{p?@WG 97/2e3mldevansde3603)bed i n WO 86/ 01533 and
EP0392745. The term effector nol ecul e as used herein includes, for

exanpl e, afitd mastantesgion degermssof the yyody Boleryle ofithe BigsTRIPYPIERR Y e
0 et AP PO o S o

nucleic acids and fragnents
t her epfpari@ilar BN efiE¥ fanetiont agishnhsy bhexenéd. Fadixempls, htesnstpatregionl ar |y
radi ol odi de, radioi soto chel ated _netal s, tjcles aggGreporter

es I nganopartj
gr oupéom%iuhnﬁxbﬁmméﬁgn}kghaé%ﬁ)é&ﬁ% Ig¥ dogasty ?Q’Wrﬂ‘ HERAYECdet ect ed by
NVR or E t > 88143 1¥BlvBedNvBSEn tBY | ncl ude
cyt ot 8‘383%% %%?Ogly({og@ag%)ca\éagﬁ%eg ’ F%ﬁ% ﬁgthgf%%§§/faage% that is detrinmental to
(€. 9. altidolds mat&dullsis ilbeadal fostherapbutibeuseo a} axitbaty affectaivfuastiensians,

BT T VA TN St
Shem gsLfh if&stheﬁaﬁéﬁﬂioptﬁlyés,@§5}ﬁi A5ib B Pe LRt HTusdtHing afd nct kjutkiedye. rfoni de,

enetine, mtonycin, etoposide, tenoposide, vincristine, vinblastine,
col chiigiply bboking ibitcaativita linvsitlisiappreciagidihersesyenan v aiangs of thesgirenstant

m toxantrone, .mthranycin, i.nonyci o L - >
01 uoosaian dapaits togy atnaised orasar s e meleafi M WALEBL SR AYsition
pur omya| RaAdn RAA REI0 Proline AP LABHbENRr Bafal 0HS, Metadammeeol ey, 49%%
include, but are not limted to, antinetapolites (e.%mrret hot r exat.e

636rer 88510 - 6 mag betisedyu Rattivalarly prefeued isdhe BGA ¢Rosiant dRmam GUUBRHHES ne) |
al kyl at.i agent s...( &, r 1 P8 b i al an,
cannudiir A BB he TREM e L oo sHREPEE ARy unfeppRal an.
di br oRBABRRIHedtirasldtRphbmedifichtivnss The tpgand eQentoldhesesnalificdtions dftemi ne

latinum (I DDP) cisplatin . .
prat! dleJ:pends on tlge hos)c ce(::li lsir?e SSteld tg express the antibody as well as the culture conditions.

Such modifications may include variations in glycosylation, methionine oxidation,
35  diketopiperizine formation, aspartate isomerization and asparagine deamidation. A frequent

modification is the loss of a carboxy-terminal basic residue (such as lysine or arginine) due to



15ant hracyclines (e.g. daunorubicin (fornmerly daunonycin) and doxor ubi cin),
antibiotics (e.g. dactinomycin (fornmerly actinonycin), bleonycin,

m t hr anmy cwo,20@miskosanyci n (AMC), cal i cheam ci ns or duocarayaiB28(6/00a31d
anti-mtotic agents (e.g. vincristine and vinbl astine). O her effector
nol ecul es may include chel ated radi onuclides such as 1111 n and 90Y, Luin,

Bi snut h213, Californiunk52, Iridiumid2 and Tungst en188/ Rheni unl88; or drugs

sych as 20 but pot limted, t al kyl 0S| hol i nes 0poj se |

R i ehion of saBPteafite-St e A bt P HEFR IR WPl 3 CHAPUITINE LS e

pr ot eip8gp9.n8Rt 19885, AdoRMINEE: ENémiTBs] 19§iné bf Beestibddyteadechaiubf SEQ not
limted to, proteolytic enzynes, hydrol ases, |yases, isonerases,

t r andbe¥@sksmapbowbsans, pol ypepti des and peptides of interest include, but
are not limted to, inmmunoglobulins, toxins such as abtin, richt A
pseudonons agxaftwad embadimdntphe heitiody tpoxiided by 8 presertiinvetion 1s% i nsul i n,

tumour necrosis. factor, a-i rf.eron -interfer nerye factor,
pl at é’IeB‘F*_ﬁﬁE’rg W&O&’ b%flﬂg F%eﬁﬁlt?%yé?r qﬁ@@-éf% Cﬁé@% gt £ ?{%/Hétg {))I?S%g

tilpr oAb CorfPRSs R hidRaPpid4 RNShAASHLE iR @Aith the s@ineald foLiséra24 IMhasbeen
endostatin, or, a biological response nodifier such as a | ynphoki ne,

i nt ersubgiitited by praling)as despribed iudienl 2t ¢l 1supip. Agroedingitha peesentingppiion

granul ocyt e mackophage, col Ll at - d ul.pgyte

col oiiy° %{?Snaﬂill a&‘?ﬁi’ﬂgy Fg‘é’%;ﬁ t?e@/eag%h@lk—'?&lﬁlgsre%gggtrg%s\}\iit%ﬁtg%{s: %) e%{@) or ot her
gr owdEQ a0 IND: 18N Brdfemblyat Bt chaia constant ré¥ibris é4ppat or nol ecul es may

i ncl ude det ectabl e substances useful for exanple in diagnosis. Exanpl es of

det ect abl g, $HBSHBHE@Tent T prelenMavdies pRANEERs, anpibodt fevhich gledicpsy
fluorescent naterials, |um nescent materials, biolum nescent naterials,

r&di cdheini cpeprised drkonsisiedithe ssauenss ivien an SERADSNOr Wy andsthe fightshain r on
em ssi on _t onograph n j | Ei])’)’{? magnetic netal ions. See
generca?f['pysﬁ ) OBE?%%qft%ogqﬁggé%wsg%%%lrﬁ e ??fg?ong whi ch can be conjugated
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acet yhe helvy@sintdoaiRiseS 4 bd@BAR hatihg 2P 1east 4004 idengfyiptmilarith tslthest r ept avi di n,
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f | uorseqesion givienio SEELE NO: ot Prefseabin dheantibedy spmpEsesd Reay b ERAR VEET#D| ani ne
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ol ecul e( sp JMREnbdABaR & tHtentadkibn thé entifodiRemphikéseOliyht ichaid] Whereiarthé or
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i tabl f | | t hi i j | bum
b1 nd RYTHPTER 10 0TS BHEROR: flrBodth st R bherch ey 1 PN
W05/ drbfiPésmtrinedhissqipticd Baviidy 439ast ABNYE0%, 90%, E% ecHI idmitiecot e is a
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In one embodiment of the invention, the antibody comprises a heavy chain and a light
chain, wherein the heavy chain comprises a sequence having at least 60% identity or
similarity to the sequence given in SEQ ID NO:16 and the light chain comprises a sequence

30  having at least 60% identity or similarity to the sequence given in SEQ ID NO:18.
Preferably, the antibody comprises a heavy chain, wherein the heavy chain comprises a
sequence having at least 70%, 80%, 90%, 95% or 98% identity or similarity to the sequence
given in SEQ ID NO:16 and a light chain, wherein the light chain comprises a sequence
having at least 70%, 80%, 90%, 95% or 98% identity or similarity to the sequence given in

35 SEQID NO:18.



pol yal kyl ene, pol yal kenyl ene or pol yoxyal kyl ene pol ynmer or a branched or
unbranched pol ysaccharide, e.g. a hono- or hetero- polysaccharide.
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specificity for human IL-6 which binds an epitope of mature human IL-6 which comprises



starting material in the preparation of polyner-nodified antibody fragnents
as descri bed 35 above. The activated polyner may be any pol yner containing
a thiol rwecvémssgroup such as an a-hal ocarboxylic aci dpror/GERV@004E8].

i odoacetam de, an imde, e.g. nmaleimde, a vinyl 23 5 sul phone or a
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exanpl e from Nektar, fornerly ShearWater Pol yrrers Inc., Huntsville, AL,

USA) or. y . be, pre i 4 als
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enbodi nent, the present. invention proyides % %ral i mgg a{g) body nol ecul e
havi riglf%tpﬁé(?ioﬁ-’ch)t Vsmérthlﬁlﬁlﬁﬁﬁ’em}g C TRHATYSS DHEIOSSHFIPYT B OEERS %}ﬁgiéte havi ng
a heayy, COAlp £ OAPII4T! B0 433, ARYUBIIE &/ Bl Kooy, 'Flo§59d63m@ Jandis) | ght
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is attac he cysteine residue at the C-termnal end of the heavy
chai n, andPrefecdblyan antibgdefthe presens invgstjan Heeks dircbindiag 0 tha 8189 teceptiked t o

it a neth ol | enegl ycol ) residue having a nol ecul ar 35 wei ght of
about °2S(‘)t gdév%ﬁﬁyﬁﬁgyt otal nol ecul ar weight of the PEG attached to the

ant i body i AntibsliRivHich @GPRIKISIIE Binfingd Of HRIREbodidABT the present invention to IL-
20071066082PCT/ GB2006/ 00451 8 24 51 n anot her exanpl e effector ecul es my

be at 6 avldg sinalagkyvisefbip nevtjising - astivgy- (A Rip B o BESTH IHEptionAlso
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binding of any one of the antibodies described above to human IL-6 and/or is cross-blocked
from binding IL-6 by any one of those antibodies. In one embodiment, such an antibody

30  binds to the same epitope as an antibody described herein above. In another embodiment the
cross-blocking neutralising antibody binds to an epitope which borders and/or overlaps with
the epitope bound by an antibody described herein above. In another embodiment the cross-
blocking neutralising antibody of this aspect of the invention does not bind to the same
epitope as an antibody of the present invention or an epitope that borders and/or overlaps with

35  said epitope.



The present invention also provides an isolated DNA sequence encodi ng the
heavy and/or light chain(s) of an antibody nol ecul e of the present

i nvent i orwoRnefoss@bl y, the DNA 10 sequence encodes the reaxgB2006/dokas| i ght
chain of an anti body nol ecul e of the present invention. The DNA sequence of
the present invention may conprise synthetic DNA, for instance produced by
chem cal processing, cDNA genomc or any conbi nation thereof DNA
seguences Wolelo V8 8,19 iy &ftg,on can be
obt ai ned by\}éﬂr)r%t | %5‘9%‘2%@%%%&% to those SLI%%I |Hn t he artml For exarrpl e,
DNA sexamepie@y ukgedinpgtitior EpiS o8l Axddre wherelbéndimg bﬁbdyrdsehlppkmlgd li ght

chai ns syn sised as. desired fro erm n 5 ences or
on ¢ nana griten LoD ar Pt PG Bt e e BT TRALRL S e £ o
accepieig, f ramewor k sequences is widely available to those Skl lled in the
art and can be readily synthesised on the basis of their known am no acid
sequences. ifh 8 YicRl TRUG A adtoBlP viFBYp RS 48 L O
prepare D&gﬁﬁgﬁ%s"’%@& ng “Thé alﬁtlg am) egu %{p ﬁe&%r esent
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ol y eieia SODRERG heseuath S P ELSENCELES: sy Bhedye teii Hior i ate.
Exanpl:&fﬁpﬂges&ué sﬁ%&fée@m{) qNaRO: &) @r BA %}5&9 cbﬁpﬁﬁ %, bls 46 CORQ | D
NG 3; NOl4 SEQ I D NO 15 and D NO 17.
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Pr efebal?ﬁ%ongreat@ﬂ oni ng or expression vector conprises two DNA sequences,
encoding the light chain and the heavy chain of the anti body nol ecul e of
t he presentAliemviveiyam in ackhmmmbwedl;smg?xmﬂoedlabhgcormng/m(sraspmOfdieng to the

present inventi n uen given in SEQ NOS: 15 and 17.
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cleaved to give a neutralising antibody nol ecu e present Invention.
Gher apeonfitityois himpamHi- 6hvln¢1913\¢eczssdﬂ@m¢ronebmdmgthmnébl -6 by thmsheloadyon

nmet ho cul t hods ar kno to those i art. In
this 33%%@11” & AT bORenll g comafiPiid Sabp iR ar0S GERILNGH]S of
Bi ol ogi ‘antiB&BBwhdse i 1§1ﬂ AN EL R r(s@sdehﬁ s¥ileR¥e gm@(SE(%ﬁD(NSO 13PoMN@VunYiebdy and t he
Mani ati s Manual pro ucedb IdSrln Har bor Publ i shi ng

comprising any one of CDR—H (SEQ ID NO:5), CDR-H2 (SEQ ID NO:6), CDR—H3 (SEQ

ID NO:7), CDR-L1 (SEQ ID NO:8), CDR-L2 (SEQ ID NO:9) or CDR-L3 (SEQ ID NO:10).

30 In one embodiment the neutralising antibodies provided by this aspect of the invention are

inhibited from binding human IL-6 by 132E09 or an antibody whose heavy chain comprises
the sequence gH13 (SEQ ID NO:11) or an antibody whose light chain comprises the sequence
gL10 (SEQ ID NO:13) or an antibody comprising any one of CDR-H1 (SEQ ID NO:5), CDR-
H2 (SEQ ID NO:6), CDR-H3 (SEQ ID NO:7), CDR-L1 (SEQ ID NO:8), CDR-L2 (SEQ ID

35 NO:9) or CDR-L3 (SEQ ID NO:10) by 80% or greater, by 85% or greater, by 90% or
greater, or by 95% or greater.



Al so provided is a host cell conprising one or nore cloning or expression
vectors conprising one or nore DNA sequences encodi ng an anti body of the
present iwoendvwms2Any suitable host cell/vector systempomGHe0u®esist or
expression of the DNA sequences encoding the anti body nol ecul e of the
present invention. Bacterial, for exarrpl e E. coli, and other 20 m crobi al
systems may be used or eukaryotl c, f8r exarrpl e manmmal i an, host cell
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from DNA encodj ecu resent. in and
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conpri sing addi ng and m xi ng the anti body nol ecul e of the present invention
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maturation.

The antibody molecules of the present invention preferably neutralise IL-6 activity, for
30 example in the in vitro and in vivo assays described in the Examples. In one embodiment

these antibodies bind to site 3 of human IL-6.

In one embodiment the present invention provides a neutralising antibody having
specificity for human IL-6 which is capable of inhibiting the activity of 0.038nM human IL-6
by 50% at a concentration of less than 100pM said inhibitory activity being measured on the
35  IL-6 induced proliferation of T1165 cells. In one embodiment the concentration of antibody
which inhibits IL-6 by 50% is less than 50pM, more preferably less than 20pM. Preferably



The pharnmaceutical conpositions preferably conprise a therapeutically

ef fective anount of the anti body of the invention. The term

"t her apewocadtogembf ecti ve amount” as used herein refer #CrmGRncBURt of a
t herapeutic agent needed to treat, aneliorate or prevent a 25targeted
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The term effector molecule as used herein includes, for example, antineoplastic agents,
drugs, toxins, biologically active proteins, for example enzymes, other antibody or antibody
30 fragments, synthetic or naturally occurring polymers, nucleic acids and fragments thereof e.g.
DNA, RNA and fragments thereof, radionuclides, particularly radioiodide, radioisotopes,
chelated metals, nanoparticles and reporter groups such as fluorescent compounds or
compounds which may be detected by NMR or ESR spectroscopy.
Examples of effector molecules may include cytotoxins or cytotoxic agents including
35  any agent that is detrimental to (e.g. kills) cells. Examples include combrestatins, dolastatins,

epothilones, staurosporin, maytansinoids, spongistatins, rhizoxin, halichondrins, roridins,



30 such as wetting or enulsifying agents or pH buffering substances, nmay be
present in such conpositions. Such carriers enable the pharniaceuti cal
conposi t iwodmehms2f or mul ated as tablets, pills, dragee®CTaa200H003518

| i quids, gels, syrups, slurries and suspensions, for ingestion by the
patient. Preferred fornms for admnistration include fornms suitable for
parenteral 35adninistration, e.g. by0injection or infusion, for exanple by

bal us, i nj ection or continuo 28. 5j.nfusi on. ere t oduy i.s for
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adm nh%{h%ﬁg)gat?ﬁfl?lgﬁéaé}gﬂ@e, githfo%%rﬁﬁe, 'c?i%g | SHen 9. fdddurAqt ddchiPatiagh, t o, oral,

i ntravenous, intra-arte 15i ntranedul l'ary, intrathecal,
i nt r aylgplatibg bgents, (eler arslderatirdmine,rthivspatldormbycil,fro¢lphalamshanustee WO

98/ 20734), supcut aneo intraperitoneal , intranasal, enteral, topical,
subl i ) Ao PSR @Nl'&i C?@@ﬁ’é’@@&ﬂ?%?@%ﬁo@%@ﬁ@ﬁﬁo | so be used to
adm Nk Rszotddeh, RIABRGEO! irftPdis- ARRRESH kBRI A inulh @l (DOP)tcisplatinfy pi cal |y, the

t herapeutic conpositions nmay be prepared as injectables, either as liquid
sbi ut rathscpelines e deimmubicio(fondrlyrdagnemyainlin dosprubiting ppfEPiptics (6€-

20suspensi on i i quid.vehicle (oY 1.0J i : e prepared.
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i nj ectilihearfiielis bk anGRAUE}Yins), Aitd @REmitbHO 8gdnty(e.gl MinceavaromelWnbdastine).
intramuscul arly, or delivered to_ the_interst.i t\ihfil spa&gcplf1 a tigsue. The
conposi ti o@ﬂleéaﬁﬁecé?rﬁob@lléﬁmﬁﬁilfscﬂ‘éire_ébelia?%iéa@o‘ll dehsuchbds agh #leal ment may
be a $L0a) 8 H0RE: SEARGh DT, iR 0l Tulose SARRANIE', 27 bhuatkhdn R

appr eci at’e at the active’ingredient in"the conposition wll be an

apd i bedyndrdingrd e . allAdpisupincholines, tdpoisemstase Bjphititoes, taxotsgmddatanon i n t he

astrointestinal _tract, Thus, .if the.co itign is to be adm nister.ed by a
?out e usi n&)tlgqg@ff@gg{ mgiesH §t“?°t¥‘éfie Hr?tﬁg’ts’, pr%’ﬁ € &WF%rﬁ%YF}GS HEE’Z?F% Y
cont a'iﬂbhﬁ%,eﬁ'ﬁtsdré"%ﬂtg&i%do&a%tebﬂ%ic%&hﬁ@s‘?My&rB&%sdQ&%@s‘??sbhféfhs@sut whi ch
rel ease the anti bo

y once it hds been absorbed fr'om f he gastrointestinal
t r act traB€férasdsoPootgins,dicdyneptilesrandfpeptidasmd dwencstontlge, dot astgblimitedidi ers is

N3, fomppodobiins, BRI S P R Dot B RS en
| B G e 05 6, g oo s, oo
Mol e o phieslet daavasgrowt facfor ap fiswp plasméndaA aerabune Hremipie agent or an
anti-angiogenic agent, e.g. angiostatin or endostatin, or, a biological response modifier such
as a lymphokine, interleukin-1 (IL-1), interleukin-2 (IL-2), interleukin-6 (IL-6), granulocyte
macrophage colony stimulating factor (GM-CSF), granulocyte colony stimulating factor (G-
30  CSF), nerve growth factor (NGF) or other growth factor and immunoglobulins.
Other effector molecules may include detectable substances useful for example in
diagnosis. Examples of detectable substances include various enzymes, prosthetic groups,
fluorescent materials, luminescent materials, bioluminescent materials, radioactive nuclides,
positron emitting metals (for use in positron emission tomography), and nonradioactive
35  paramagnetic metal jons. See generally U.S. Patent No. 4,741,900 for metal ions which can

be conjugated to antibodies for use as diagnostics. Suitable enzymes include horseradish

peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; suitable
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the anti body chains are expressed fromthe DNA sequences and assenbled in
situ. WO 200m@eposesent i nvention al so provides an anti lpotyGBdécaDUs18 f or
use in the control of inflammtory di seases. Preferably, the antibody

nol ecul e can be used to reduce the inflammatory process or to prevent the
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An an Irnvention may be utilised in any

where it is desired d he h
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undesisapitivedihglrorevel localised at a particular site in the body, for
exanple a site of inflammtion. An anti body nol ecul e of the present

i nvention ipepyefesallked BB 9 intbR GO ol reftiv O ILAHRE T HaspaSE.

thiol-selective reactive groups such as maleimides and the like. The reactive group may be

linked directly or through a linker segment to the polymer. It will be appreciated that the
30 residue of such a group will in some instances form part of the product as the linking group

between the antibody fragment and the polymer.

The size of the polymer may be varied as desired, but will generally be in an average
molecular weight range from 500Da to 50000Da, preferably from 5000 to 40000Da and more
preferably from 20000 to 40000Da. The polymer size may in particular be selected on the

35  basis of the intended use of the product for example ability to localize to certain tissues such
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Roche Diagnostics Ltd. and New prepara S were
per f ofiielicuaning, weirp, thichdyidtxybopearbdxyt gtaupn Kichanfifd ASENnagatalrogue No.

65 . uengi reactions re perfornmed using the ABL Prism Bi e
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acids to allow the attachment of an effector molecule. Preferably, the additional amino acids

25 form a modified hinge region containing one or more cysteine residues to which the effector

molecule may be attached. Multiple sites can be used to attach two or more PEG molecules.

Preferably PEG molecules are covalently linked through a thiol group of at least one
cysteine residue located in the antibody fragment. Each polymer molecule attached to the
modified antibody fragment may be covalently linked to the sulphur atom of a cysteine

30 residue located in the fragment. The covalent linkage will generally be a disulphide bond or,
in particular, a sulphur-carbon bond. Where a thiol group is used as the point of attachment
appropriately activated effector molecules, for example thiol selective derivatives such as
maleimides and cysteine derivatives may be used. An activated polymer may be used as the
starting material in the preparation of polymer-modified antibody fragments as described

35 above. The activated polymer may be any polymer containing a thiol reactive group such as

an oi-halocarboxylic acid or ester, e.g. iodoacetamide, an imide, e.g. maleimide, a vinyl



Rats were inmmuni sed by subcut aneous injection of reconbinant human |L-6
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Adj uvant woaosulssmauent |y with Freund' s | nconpl ete Adj uramGEplcmraswer e
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was sel ect Bobrfeambndimentstheiaptibagiyds £ nrodiféed Babufiagmenher difieb whidbabl e regi on

seque S 030,00 uen e. shown in
S | EFReER. {6 R PR poR LR P g e BB S RELE RSB

| nUNahe$8Ahdds dddos¥ilin BBI00AS; 4485 EPd 0SHBTgEed dlsoMPotfiethiRnéidiRcdly per var i abl e
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20 region. In one example, a PEG modified Fab fragment has a maleimide group covalently

linked to a single thiol group in a modified hinge region. A lysine residue may be covalently

linked to the maleimide group and to each of the amine groups on the lysine residue may be

attached a methoxypoly(ethyleneglycol) polymer having a molecular weight of approximately

20,000 Da. The total molecular weight of the PEG attached to the Fab fragment may

25  therefore be approximately 40,000 Da.

In one embodiment, the present invention provides a neutralising antibody molecule
having specificity for human IL-6, which is a modified Fab fragment having a heavy chain
comprising the sequence given in SEQ ID NO:11 and a light chain comprising the sequence
given in SEQ ID NO:13 and having at the C-terminal end of its heavy chain a modified hinge

30 region containing at least one cysteine residue to which an effector molecule is attached.
Preferably the effector molecule is PEG and is attached using the methods described in
(W098/25971 and WO2004072116) whereby a lysyl-maleimide group is attached to the
cysteine residue at the C-terminal end of the heavy chain, and each amino group of the lysyl
residue has covalently linked to it a methoxypoly(ethyleneglycol) residue having a molecular i

35  weight of about 20,000 Da. The total molecular weight of the PEG attached to the antibody is i
therefore approximately 40,000Da.



20 constant region containing the hinge stabilising nutation S241P ( Angal

et al., supra). Plasm ds were co-transfected into CHO cells and the
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CDRs were transfered. Figure 1 shqws.an alignnent. be r rat
sequender lighthgr sr}d’?laﬂéfn ﬁf‘%‘?cﬁﬁﬁﬁﬁwﬁ?ﬁ&% ekngl_o IblT e lleag i/ﬁlgﬁ%q% accept or
fipa b Sndod€s 1K TRM 5 tHE 1188 hemUTe anlvbéilyindied8e 3f #i2, prodent framework 4
égmn%ﬁ‘?é%z?né?‘f% ss porti o}ﬁ&of tﬁlg human 11 1-region germine JH4 he |ight

chai rineatiept Ghe DNdreequiekcd of thiprenentityegommay coBpgRREoiRPBA {0 1) 012,
with . WO 20071066082PCT/ GB2006/.004 B . j this
Por ¢ BRI RRGIRRE R APTRP O Ger S e CooRse DRTE YRy brB T heRPL 1 P

and gL10 are shown in Fjgure SEQ, | 11, 12 4) .S grafted
ant i body wWa& 4 SAREEe g@ N mﬂgbﬂ(ﬁf llg\llgﬁé%le&f (%)hcf ge%ng{s}l@g&t\ll%noﬁ%ﬂegm
CO”W&b%ériEQd bRl Rl kAoRh e tidge Skilled intihé monFait expampild, DMAddueasesdescr i be
above. e conplete transl ated heavy and |ight chain 1§1equences are shown in

Ri5gur @slipfoapatt Bbalt efthe entivasiyyhearyand icht shginemay Reswohedsed 28 dgiitdce of the

heavy.chaj n.is providad in SEO t ' h& 248 SEQ I D NO

18, THE® d?%r&ﬁlé%@ﬁa%e%?l}?&s? #gnﬁggégsgg%etc greﬁogﬁltngc aPnaalre provi ded in
SEQ 1 Rgheed> and 17 respectively. Nucleotides 1-57 in SEQ ID NO 15 and in
Fi gure 2a encode the signal peptide sequences from nouse anti body B72.3 VI

and nucl eohngesodndRr bbcepiR Wil Zequbfices s Widslir &vadible e tidec sliedsingnal
pepti de sequences Trom 15 nouse anti body B72.3 VL. Muse anti body B72.3 is

descr ihbed and cathbe tdadily synthesised 98 the Fasis afitheiEmpwm {0 AGHL SSEBCNCES a p| e 3:
Binding affinity 20 CA030_00240.9gl binding affinity neasurenents The
BloAcor e t eStanddrddachnines of molehelabbinbigy gndydtemsed toprsparr VA 68dUCHCISeal ti me

and wi thout the requirement f | abel Li ng.. i t ter ned
the | fHHRY ,%Oriﬂ%e b fﬁoﬂﬁ?fﬂtﬁ qtithe R &&Vtegﬁ}orgﬁ%sg’fﬁ?%fé Sg‘i‘%@ﬁé I?m%i li sed
sur  ageilides bBFIRING in fofriFaik diftenanabidosynihbainechiiqsal Wioativotedr ¢ he
captured surface. The sensor detects the change in mass on the sensor 25
sur f aoeitzpsnesieendmelymerass chdin reactiond PCRY saehnicscs BaYPa UsssAs 2BRIOBH 2 he
surface. This corresponds to the association process. The dissociation
process i sErmmplesvishitablerDNAsequaicyt @ ppovidedlia SEQ BYNSut 1 $#Q IPANQRe

L4 skl B RS SR NG AT s SRR oL gl o] e
S"‘ede@E&ﬁNb £ 1-60 in SEQ ID NO 17 encode the signal peptide sequence from mouse
antibody B72.3 (Whittle et al., 1987, Protein Eng. 1(6) 499-505.) which is cleaved to give a
neutralising antibody molecule of the present invention. Accordingly the present invention
also provides an isolated DNA sequence encoding the heavy chain of an antibody of the
30 present invention which comprises nucleotides 58-2008 of SEQ ID NO:15. The present
invention also provides an isolated DNA sequence encoding the light chain of an antibody of

the present invention which comprises nucleotides 61-705 of SEQ ID NO:17.

The present invention also relates to a cloning or expression vector comprising one or
more DNA sequences of the present invention. Accordingly, provided is a cloning or

35  expression vector comprising one or more DNA sequences encoding an antibody of the
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Also provided is a host cell comprising one or more cloning or expression vectors
comprising one or more DNA sequences encoding an antibody of the present invention. Any
suitable host cell/vector system may be used for expression of the DNA sequences encoding
the antibody molecule of the present invention. Bacterial, for example E. coli, and other

20  microbial systems may be used or eukaryotic, for example mammalian, host cell expression
systems may also be used, see Verma et al., 1998, Journal of Immunological Methods, 216,
165-181. Suitable mammalian host cells include CHO, NS0, myeloma or hybridoma cells.
Examples of suitable expression systems include the glutamine synthetase expression system

described in WO87/04462.

25 The present invention also provides a process for the production of an antibody
molecule according to the present invention comprising culturing a host cell containing a
vector of the present invention under conditions suitable for leading to expression of protein
from DNA encoding the antibody molecule of the present invention, and isolating the

antibody molecule.

30 The antibody molecule may comprise only a heavy or light chain polypeptide, in
which case only a heavy chain or light chain polypeptide coding sequence needs to be used to
iransfect the host cells. For production of products comprising both heavy and light chains,
the cell line may be transfected with two vectors, a first vector encoding a light chain
polypeptide and a second vector encoding a heavy chain polypeptide. Alternatively, a single

35  vector may be used, the vector including sequences encoding light chain and heavy chain

polypeptides.
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Cat al ogue nunber: BR-1003-58, Biacore AB, Uppsala, Sweden. 40 Assay Met hod
35 5 BI A (Bianol ecul ar Interaction Analysis) was performed using a Bl Acore
3000 (BlAcore AB). Affinipure F(ab' 28 Fragnent goat anti-human 1gG Fe

f t i fi Kk | h bi || CVb S
G B v ok i eOuiRT o BRIt i e arn B e TRk 38E esponse uni ts.
( RUS) probiBa:&5 opﬁlgﬁtﬁélogﬁgﬁé\ﬂnﬁlﬁﬁﬁﬁh@ refert: inPention Midafedvides apiabbIduti€al005 %

Surfactant P20, Bl Acore AB) was used as the running buffer 10 with a flow
rat e @fdidghostid agmpasition chnprisingripastibesty weleco 96 thequessnt wyeniondn/ ni. was used

for capture. by the inmmbili ti- Nk Les Litrated

over ?(ﬁ%blgaiﬁ)t‘h‘?’@bo&%ff’fﬁ %%a@acslg%%ggsq C%e%%:bg‘ﬁ?xrc {é}gh%ﬂl%tn p%tr oév{/' rate of

30 pLAa&dﬂdin'gria@g@utéeaqgtmse bEgengibadedf iy irveh@opifor thejnantfacoreadf 240 mM HCL,
a o p

fol | owed by L injection of 5 mM Na at aflovvr.%;e of 104/ nin. 15

BHY k gmedigeimenthtihg semppsitomilhgpually Reswp sgagiof asterilfs Phrgmesratieh Aeval uat i on
sof t L Wi Lhay 1P QPSR Rmick! A§hbinReaddREL er s
mre“@%@é’%ﬁ%ﬁzﬁ&?W@Hﬁ%’f‘il?f"?“?‘%ﬂ.eﬁg’ha go??t{i(%%r? P Rt g‘h CA030 240. g1
was usampdsitionhifshespreshnt infestiaf faypdditiowedlyrmeampuise d pharntageutically~ 6
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simlar affinity to that for 30 human | L-6. TABLE 1.1: Affinjity of
CA030_240. §he piftbodymegiequle may e therseirastivg Ingracient G(Pilﬂmfi@.eu%?;( °kd PM

diagnostic composition or may be accompanied by other active ingredients including other

20  antibody ingredients, for example anti-TNF, anti- IL-1f, anti-T cell, anti-IFNy or anti-LPS

antibodies, or non-antibody ingredients such as xanthines.

The pharmaceutical compositions preferably comprise a therapeutically effective
amount of the antibody of the invention. The term “therapeutically effective amount” as used
herein refers to an amount of a therapeutic agent needed to treat, ameliorate or prevent a

25  targeted disease or condition, or to exhibit a detectable therapeutic or preventative effect. For
any antibody, the therapeutically effective amount can be estimated initially either in cell
culture assays or in animal models, usually in rodents, rabbits, dogs, pigs or primates. The
animal model may also be used to determine the appropriate concentration range and route of
administration. Such information can then be used to determine useful doses and routes for

30 administration in humans.

The precise therapeutically effective amount for a human subject will depend upon the
severity of the disease state, the general health of the subject, the age, weight and gender of
the subject, diet, time and frequency of administration, drug combination(s), reaction
sensitivities and tolerance/response to therapy. This amount can be determined by routine

35  experimentation and is within the judgement of the clinician. Generally, a therapeutically



10017474/ 39-51 7.31E+05 7.68E-06 1.05E-11 10.5 WO

20071066082PCT/ GB2006/ 00451 8 36 5 Exanple 5: In vitro neutralisation
assays Thwopotrmwens2of anti body CA030 00240. gl , hencef or PhTaddo@wioat1ed t o
240.gl, was determ ned using two different assays. The first assay enployed
a nouse |L-6 dependent cell line, called 10 T1165, that proliferates in
response to mouse, rhesus, cynonol gu&’ and human |L-6. This direct

si gna | L-6. I ur I e with a
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S eCoNPhassedtidslednipusitionsuisy bd &‘o&iﬂveni@itljf reasdntcd &l wat dose fdrins (CbhivinEs)a
stinmulated with IL-6 plus soluble |IL-6 receptor (IL-6R) with the readout
bei ngPFideigupingdsmeymt %W#Véa%%ﬁﬁélﬂfa’@{ﬁ&ﬂ’cpeﬁfleﬁeel n-1 (MCP-1). In this
assay IL-6 15 was either added exogenousl ¥ or could be produced by
stimul at i n@omwa@snwnah be pémiystered m@mdtué Y tegidtagientor may: beradmirpisteses inwo
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boo h adﬂmheexogenously. Usi ng these various assays it was possible to
generate ND50 (neutralisation dose 50% values 20 for 240.gl agai nst human
(reconbi nante apsk 4 fidkedhy mﬁ%&ﬁole&ﬂ@@ﬂﬁb%@&eﬁﬂﬁvé@%ﬁ@s hdmiBistdved eri al s

Cul ture medi um T1165 cul ture medi um - RPM 1640 pl enented with 10%
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TCS Cebhdifioiks, UK, | arge vessel endothelial cell growth supplenment TCS
Cel l works, UK and antibiotic supplenment TCS Cel |l works, UK. 30 CA 030

09240. g1 pripduegaency o Qbey Al depef@bie BRAELIIPB BT B MHtiBSMBalkchld abBthe
duration of its effect. If the antibody molecule has a short half-life (e.g. 2 to 10 hours) it may

be necessary to give one or more doses per day. Alternatively, if the antibody molecule has a
long half life (e.g. 2 to 15 days or 2 to 30 days) it may only be necessary to give a dosage

once per day, once per week or even once every 1 or 2 months.

20 The pharmaceutically acceptable carrier should not itself induce the production of
antibodies harmful to the individual receiving the composition and should not be toxic.
Suitable carriers may be large, slowly metabolised macromolecules such as proteins,
polypeptides, liposomes, polysaccharides, polylactic acids, polyglycolic acids, polymeric

amino acids, amino acid copolymers and inactive virus particles.

25 Pharmaceutically acceptable salts can be used, for example mineral acid salts, such as
hydrochlorides, hydrobromides, phosphates and sulphates, or salts of organic acids, such as

acetates, propionates, malonates and benzoates.

Pharmaceutically acceptable carriers in therapeutic compositions may additionally
contain liquids such as water, saline, glycerol and ethanol. Additionally, auxiliary substances,
30  such as wetting or emulsifying agents or pH buffering substances, may be present in such
compositions. Such carriers enable the pharmaceutical compositions to be formulated as
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries and suspensions, for ingestion by

the patient.

Preferred forms for administration include forms suitable for parenteral

35  administration, e.g. by injection or infusion, for example by bolus injection or continuous
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treatment may be a single dose schedule or a multiple dose schedule.

25 It will be appreciated that the active ingredient in the composition will be an antibody
molecule. As such, it will be susceptible to degradation in the gastrointestinal tract. Thus, if
the composition is to be administered by a route using the gastrointestinal tract, the
composition will need to contain agents which protect the antibody from degradation but

which release the antibody once it has been absorbed from the gastrointestinal tract.

30 A thorough discussion of pharmaceutically acceptable carriers is available in

Remington's Pharmaceutical Sciences (Mack Publishing Company, N.J. 1991).

It is also envisaged that the antibody of the present invention may be administered by
use of gene therapy. In order to achieve this, DNA sequences encoding the heavy and light

chains of the antibody molecule under the control of appropriate DNA components are
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Preferably the pathological disorder is rheumatoid arthritis or systemic lupus
erythematosus (SLE).

The present invention also provides an antibody molecule according to the present

35 invention for use in the treatment or prophylaxis of pain.



Bal b/c mce were injected s.c. with the site 3 specific anti-hlL-6

anti body, CA030_240.gl 35whole 1g&4. 24 hours later, mce were injected
i.p. wthwbl2be®eais2301. i g/ kg (Peprotech catal ogue nunbePC2@B206/00kx18 nunber
0203B16). After 20 hours the blood was taken by cardi ac puncture and serum
coll ected for assessnent of serumanyloid A (SAA) by ELISA WO
20071066082PCT/ GB2006/ 00451 8 40 5 @Uridelta | ot nunber 22KT022). As noted

in Figure 4, SAA inductio hl L-6 was inhibit.ed . with
stati sti CJAI?e)PrgﬁeBWV ?@%&E‘%@&?Y%ﬁ tﬁ%“? %‘eﬂnﬁ%gc’?ég’iﬁ‘e)gég&% oégrsn%é? 0.3, 0.1
and thﬁ H SveRiidn Bl GE MR 8HESHL 2 MBS cAmEnt fOF theithingl oppdblywasisby ANOVA
with Bonhferroni post test, ** P<0.01 conpared with IL-6 alone. 10 2 further
experpament s confirned significant inhibition of 11L-6 (3Qug/kg)-induced SAA
by CA030_240.91 at doses of 0.3 and 0.1 nyp/kg. Exanple 7: CA030 00240.21
Epi t ope Madphmipollyendpiuioptthe prdsentanvention naydie WNOSDINGOI Algergy Whergdhi ses
was mapped usi ng NVR te al.o usi ng 240. S Fab' fra t. This

r equi ¥ dgsixed 4¢ rqﬁ]&ﬁgﬂie|q]1:§)egts\;gggﬂé>ggg@gg%@q o aé}m%gqoﬁya 6 R %%}%;‘,Tl?ﬁ%ggm | ed

g h l}&g/ % B BPGRIesi i SRUERGA 26 D B&iitter Hackhnne
\r,\fe(fsonléﬁ%ge a s(lﬁglﬁrll %ﬁﬁfg{ obt aiesnlggﬁ?%lr%h%v?e IL-6 andgchanges in the

posi t baly, fuf ckireple asitgodilanmdaimad by t he binding of the Fab' fragment of
CA030_00240. g1 were detected using a 3D TROSY HNCO spectrum 20 Expression
and puri fi sathbodyfmeleadebf thampreshntriavention 6s preferably kadefor the-centrelsofpr epar ed
froman E. coli_expression vector (pET3d) containing the codi ng sequence of
t he niatlameafsy dis§hset he protein. The protein was expressed in Tuner (DE3)

pLysS cells, resulting_ in high yields of an insol uble praqdu tb' 15N, 15N 13C
and ' 5N ' 3Thopressmt inysationase Aipyides a srothqd ¢f tigeHag BragaPePALIEEHS s gr own

on appropriately labell.ed.rich ' | LlnGnivasypuri fied
Fom PiRarsRtr #TRESR i iR e ba0E hghogcomel s pulteang

I ni ti g thy suth&lt b effoctuesdnaaint 60 ddtikridyandleculeofbdipresestriaventisnspended in 40
m. buffer A"'[100 mM KC1, 2 nmM DTT, 10nmM Tris-HC1 pH 8.5, 25 % (w V)
sucrose, dirgOLWRRAIPhAEQNEFSRe gﬁeérﬁuﬁ@hﬁb@ﬁiagtalsrosmﬁed noEagdrdosisr ML of
buffer B [300 mM Tris-HClpH 8.5, 100 nM EDTA, 4 ng/m |ysozyne] was added
and t beanspls peths iomve dinghetieshdimaging dfeliseass- SGeninmokvéng W-¢.h occasi onal
swirling. 50 m of buffer C[1 MLiCl, 20 mM EDTA, 0.5 % (v/v) NP-40] was

t hen addedTR&Frekdif iBenfion & farthg@idesdrived bytwdyhef iFustratibn Bniyss thesotlewatg 20, 000
psi. The honbgenate was then centrifuged at 16,000g rpmfor 15 m nutes at
429 anexandesp sihichirefes to thegcreapanyg Hewesin WAl esyspended in 40 m buffer D
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tri i ' A EE I ' 15
¢ cous LB Cr ARG oy Epm S0 B iR THEFRREEL  JPBRE L Fitples Reeed
(VI V) adiRrdQeeplormgvhftdiTradewolkweguapred. dEBR s abkiagle wderlinad. ThesougghasFr ench
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grafts.

Figure 2a shows the translated sequence of 240.g1 IgG4 heavy chain, showing intron/exon
boundaries.
Figure 2b shows the translated sequence of 240.g1 light chain, showing intron/exon
30 boundaries.
Figure 3a shows the inhibition of human recombinant, human mammalian-derived, rhesus,

cynomolgus and mouse IL-6 induced proliferation of T1165 cells by antibody 240.g1.

Figure 3b shows the inhibition of human recombinant IL-6 and sIL-6R induced MCP-1 -
production in HUVECs by antibody 240.g1.



10 The solubilised IL-6 diluted to 2.5 ng/nL in 5 M @GQHC1, 50 inM NaC , 50
niMTris-HCL, 2 mMvi GSH, 0.2 nM GSSG 1 mM EDTA, pH 8.0 and incubated at
25 C for wohoawesc0Bke sanpl es was then further diluted, POTGBE@WEISE
fashion to 250 pg/nmL in 50 nlV1 NaCl, 50 inM Tris-HCl, 2 mM GSH, 0.2 nmM
GSSG, 1 mM EDTA, pH 8.0 and incubated 25 C for 3 15hours. Any precipitate
formed at this stage is renoved by 8éntrifugation at 30,000 g for 30

m_nutes at 4 C. The clarifi terial js dial i 1S ri s- HCL,
T o6l e pe dhgpisihs riRon o6 T a7 e dendsietid I ARt NEP,
changgsqtioR Ul fievEA deintoal ¥30.51.t he solution is clarified by

cent %?f%%g??on at 30,83%119 f%r 3% mnutes at 4 C. The supernatant is

retai ﬂgwﬂeaﬁ'.dn{ Qf’f‘x?‘oegleﬁf}al?sa B SofThIBNRGATB AR 3 BiRS B ei@aktrhidh 20
exchange col uim and eluted with a linear gradi ent of sodiumchloride (0-1.0
M . FCA030 ane.gtositaidniantgbadyd refled/geup,l ex@pivdiBS ingéntStatistepl bynabds- PAGE and
t hen pool ed a difiltered i " TI M sodi ate, 100 mM NaCl, 0.01
% (W %@’}tﬂ%@n&@m ?ngﬁb'*og%g%]n%%p%?g@%%%g%i gl was generat ed,
@wified and formulated in 25 nM sodi um phosphate, 100 nM NaCl, 0.01 %
(wv) NaN3, pH 6.5. The 1:1 conpl exes 25 between IL-6 and the Fab' fragnent
of CADBNA mdeAlatihswad gprephmedofor NVR anal ysis by mi xi ng equi nol ar anounts
of the proteins at a concentration of about 0.2 - 0.6 niM NWR

spect r 0s coRyoli ElreinNIMY odX flavitroget)swasersed fartransfgrmationandgoginagultusanpl es of

th tei d c | i.n 30 25 mM sodi di
chi of P NG, STOSETR 030 SOOI T HET LT o B o e DTG "Sop
D20) . 1 fhhend NewCH BN RIB REIYE Plhshad\brbgirhdbhs! vwdre bbigermdd Wiy Idati®asmidabel | ed

Fab' fragment of CAO30 00240.gl was gr e%?ar ed Tor NVR anal ysis by m xing
elfui npirircatiomkitt QIAGENecapplegusi Ve 12600 MNEA sC@IeRFREICaCHARENE at i on of 0.1

mM  The NVR.dat a .we cauid: . t 6: Fab'
Fr agrisiorgpd Enpa g ooBHBEgH HE B e fitiibleg B e, bl o noel 49
spect gRIRheh a8 NBTPNOd anidniuted §oqupicer (Astied BiesyttehiN). 1D@a ks analysgr obe.
St andard HNCACB, CBCA(CO NH and HNCO spectra (th(gki gl% M, bgnd (gUeI | er,
L. (19983 theprogign ARk ssembleri(AppkediBiosysiems)o Pligepycleqtidqes were oblaied,y  a
42 5 (19 i : = ' jr ; FK¥ay, L. E
(1994%‘0519‘@% esﬁ?b@yﬁé‘gé@ei&%%@%%%%%éi%Ekg,Cog??ﬁﬁﬁlﬁﬁggxfmA. (1992)
J2vag andRsoRa S inindBRingessemblydLIBA. make conpl et e sequence-specific
backbone resonance assignnents (15N, 13C and 1H) for free IL-6 using a 0.9
MM unigkamiple/t : 1 3d6ldédén bpI3IHMd sanpl e. Changes in the positions of IL-6
backbone signal's 1 nduced by Fab' fragment of 10 CA030 00240. gl bi nding were
det ecRgf Wsk HnRinded FRER¥ENER2cuB eRketibN ¢fSetambhent Mmat 1ak. (Pefrd®8B) atr oc
Nal I Acad USA 95(23), 13585- _13590]). Typi cal acquisition paraneters for all
t he 3DwpdvReelyainferals, siniadlypwish Ereend s Cogpllete Adjuvant ang) subprIUEHEE L wer e
processed . usin Pi | ag) i E t 1995 i 6 ,
277- Zgﬁﬁ)u,nd\%i bﬁgﬁrlp eé%ﬁ‘ﬁ?é%-ct?’ ;le%tﬁssew r ohag‘}( Steeglidgl?%}ewéf %%??%/%éyg@au%ﬁ tion
thse ifmuhRation, 3adNsi@ Il ﬂﬁyﬁi‘sioﬁﬁ)pﬁb@b&dt dmanoistraBBmphocites tereeadtugd on
enhancenent was applied in all dinensions using g,s&jf ed sine-squated
f unct iothe papsensaspiirpdiatetbmepes thymomastleh peliseandgapbiy i?Fé;l ‘é’&iﬁweﬁ? rd, T.
D., a . Qr . otk N i) i i i f
Pr ancr@ea W el yEN AN, Plaihy SuptAUESI Lt Rheck®d KL yfescio
antibodies specific for human IL-6 in ELISAs. Positives were further screened for the ability

to neutralise the biological effects of human IL-6 in a DS1 cell line assay (Bock et al., 1993,
30 Cytokine, 5, 480-489).

Individual B cells secreting antibody with appropriate binding characteristics were isolated
from positive microtitre wells according to the Selected Lymphocyte Antibody Method
(Babcook et al., 1996, Proc. Natl. Acad. Sci. USA 93, 7843-7848; W092/02551), and heavy
35  and light chain variable region genes were cloned via reverse transcription PCR from single

rat B cells. Variable regions were expressed in recombinant IgG format to confirm binding,



The m nimal shift approach (Farnmer, B. T. et at, (1996) Nat Struet Mdd Bi ol
3(12), 995; Muskett, F. W et at, (1998) J Biol Chem 273(34), 21736-21743)
was used wo 2detmssosene t he changes in the positions of | cé/dieRiogal s
resulting fromFab' fragment of CAO030 00240.gl binding. Initially, all
peaks in the 3D HNCO spectrumof free IL-6 and 3D 25 TROSYENCO spectrum of
1L-6 bound to gl32E09 Fab were pické&d in their centres. The 15N and 1H

chem cal shift values of backbone resonances re cqrrected r._ 1

dPf f emdrnsibpdy daFHet 3as rsépeﬁ@?v\g’éﬁmgﬁ‘@%f‘ﬁ?% gpd \lﬁﬁ‘éﬁe&oﬁ’bﬁq}éxt@ﬁd’faﬁv éaltelgbfoier3 ot ei n
(-0. ” ARbisiPed2 CRO3G 00240 (Baxter, N J., and WIlianmson, M
P. (%Sg%ps%cﬂﬁlom) N%E 9%4), 359-369). The m ni mum change in position for
peak sTheeV wegon §aueencan drerchowindn SEQ ID HOR/aktoobt ai ned by 30 using M crosoft
Excel to calculate the conbined chem cal shift difference in 15N, 13C and

1H for each assigned peak in the BINCO spectrumof the free protein
conpared to all observed peaks in TROSY- HNCO spectrum of Fab conpl ex. The
conbi pednpiid € DR-Bk Mingift1eBEN and carbon chemnical shift differences (M
wer e defirned according to the follow ng equation (Equation 1), where ASNN,
MYy and Aoch Ge¥ds@TRAREAnised W Cardl VHeEEoeserk AedifhedlinNideitd thikIDMRNi ft s 35
bet ween pairs of conpared HNCO peaks and aN and ac are scaling factors of
0.2 almpediagizble eegivnsarus o varvogmmbes of Gemewerkieudugs{ramd 3ZEH¥CH  ani de
proton, .am de.nitrogen.and [ chem cal shifts. For each
i ndi v@&ﬁ%&‘ﬂi&éﬁ“ﬁ%&%{eg}%&c&g Pﬁ%@n?ﬁ%}(' i nduced by Fab bi nding was taken as
t he |O\NGStTéip%ﬁft&lVLQ@gibh@@LlSm)fvter&’aéd@le(lAﬁalgemwerbEAiSI‘Bﬂr + (A8Ncej +
(.6.8,ce,)2 (Eg. 1) 10 To identify t hthaaE ggdi s\}ﬁes. epi toglgs) on
| L- 6, oligomieleefifienssrbly aph PREJMH28FIFaS. Sniofd 5{?2‘%& EESSHIRATE was

d et | e L HEH K tq. ubed3si gnal s.
e o e L B T B e a o
aci ds2 exTieelgd chaih prafedekquenatueen sul-lnedinto tfe humeandighb cheve exiessicral  shi f t

change for _all the am no. acjd &EAUS ne tﬁmdarga]gevi at i on tfromthat mean,
theseVﬁ’Cé%rlHﬁ‘@]sO-Wﬁ@%s‘QP@é‘iSet ei 10 }ntgﬁﬁ? WY bt TRET REPYIEF BT e cont act
resi dH@l’?B iaﬁo%ﬂ%, 3R HRAVAENEh §ialied schilended Gatd QubsclohedCiansiihe ali@akigadinag site

residues were finally e€xam ned on the hi%h resol ution structure of I1L-6
(Xu, Gexpfessidn eictor pVheaR FIL, MbichBioptairpelt PNA gerdigiec hwgap gaympesi dues

iti d on.the prot f . ' ilable for Fab
P FOEpy Bt poPRbe bt Bk ARk BRIt Pahtu BB abgY o O] Fo0
by t heERkis wdi€ coreansf@Qedridtd TBIO sdlisfaad theldaBibodied gduedisctdeacdrian ni ni nal

shift +2SD (0.213). The binding site of the antibody was fogld 0 _.enconpass
the ceétivityan Dsiothinding pehén viveassays @@S&cﬁw&‘;ﬂffﬁH@s&ﬁF Jistreperirmgd usmg o3,

Sci enge, .30 2101 i l i j y@@@ i oul anger
et al &}e Iélg%‘ggajin#éa a%@ %éﬁ’f y%gg"éft‘]‘aﬁgﬁ %%%ﬁ%tﬁre@?é%%{cﬂ?%ast tﬂﬁgergol | owi ng
resi dygsloghEso. #a6R).(0. 213)) S47, C50, E93, R104, F105, E106, T149, K150,
A153, Q156, Q159 and 255169. The antibody may bind all of the follow ng
resi dues (orane 1lschdy CRaih48afs fedduce®Awo cohRinel2aly AsiigleHRBewdb doiir04,
F105, E106, T149, I_<_1g0, 52, Al153: 54, N155, Q156, V\l(ﬁé 59, T163,
L165, resid8 (Al amagition 49 and thesawere prduggshising bath of thedPorfidereaihealvsi dues

o o PN RS SRR £ DA BT I0ROlnd iy 0cessed

reduced affinity for IL-6. In contrast, the graft using the VH3 1-4 3-72 framework expressed

well and retained the affinity of the donor antibody. This heavy chain graft, comprising only
30 asingle donor framework residue, was selected in combination with the light chain graft gL.10

in which only the CDRs were transfered.

Figure 1 shows an alignment between the donor rat sequence 132E09 and the acceptor human
frameworks. The heavy chain acceptor framework is the human germline sequence VH3 1-3

35  3-72, with framework 4 coming from this portion of the human JH-region germline JH4. The
light chain acceptor framework is the human germline sequence VK1 2-1-(1) O12, with



30 Using this nunbering the antibody 240g.1 binds to at |east the follow ng
resi dues S75, C78, E121, R132, F133, E134, T177, K178, Al181, Q182, Q187 and
S197. Thewanvehweys2may bind all of the foll ow ng resi duesT@Gi200680%518C78,
S81, A86, E121, V124, R132, F133, E134, Ti77, 1(178, Q180, A181, Q182, -
N183, Q184, W85, Q187, T191, L193, S197 and E200. WO

20071066082PCT/ GB2006/ 00451 8 44 Experinment |ndirect dinensi-on Sweep w dth

PRI TEN G TERY, WM - SR
sequences for gH13 and gL.10 are shown in Flgure 1 (SEQ ID NOS:11, 12, 13 and 14).
This grafted antibody was termed CA030_00240.g1. This was produced as a whole IgG4
comprising the serine to proline substitution at position 241 as describe above. The complete
translated heavy and light chain sequences are shown in Figures 2a and 2b respectively. The

10  complete amino acid sequence of the heavy chain is provided in SEQ ID NO 16 and the light
chain in SEQ ID NO 18. The DNA sequence encoding the heavy and the light chain are
provided in SEQ ID Nos 15 and 17 respectively. Nucleotides 1-57 in SEQ ID NO 15 and in
Figure 2a encode the signal peptide sequences from mouse antibody B72.3 VH and
nucleotides 1-60 in SEQ ID NO 17 and in Figure 2b encode the signal peptide sequences from

15 mouse antibody B72.3 VL.

Mouse antibody B72.3 is described in Whittle et al., 1987, Protein Eng. 1(6) 499-505.

Example 3: Binding affinity

20 CA030 _00240.g1 binding affinity measurements
The BIAcore technology monitors the binding between biomolecules in real time and without
the requirement for labelling. One of the interactants, termed the ligand, is either immobilised
directly or captured on the immobilised surface while the other, termed the analyte, flows in
solution over the captured surface. The sensor detects the change in mass on the sensor

25  surface as the analyte binds to the ligand to form a complex on the surface. This corresponds
to the association process. The dissociation process is monitored when the analyte is replaced
by buffer. In the affinity BIAcore assay, the ligand is CA030_00240.g1 whole IgG4 and the

analyte is human IL-6.
Instrument
30 Biacore ® 3000, Biacore AB, Uppsala, Sweden

Sensor chip

CMS5 (research grade) Catalogue Number: BR-1001-14, Biacore AB, Uppsala, Sweden.
Chips were stored at 4 °C. ‘

BlAnormalising solution




117.5 23 13C (F.1) 12 177.5 17.7 TROSy-FI NCO 15N (F2) 35 117.5 17.6 13C
(F.1) 14 177.5 17.6 5 The direct 1H dinension (F3 or F2) was acquired with
a sweep wvothomdfse4 ppm and acquisition time of 85 ms. PCTGH2b0c418Ur Se be
understood that the present invention has been described by way of 10
exanple only, is in no way neant to be Iimting, and that nodifications of
detail can be nade within the scope3éf the clains hereinafter. Preferred

f eat i .
fga L%S}OS(“(I)/LV) Ec'ﬁ%ergl@?ﬁ L)Pﬁﬂ&mgi];lténgr?ce Kit Catalogue Number: BR-1002-51, Biacore
AB, Uppsala, Sweden. The BIAmaintenance kit was stored at 4 °C.

Amine Coupling Kit

Catalogue Number: BR-1000-50, Biacore AB, Uppsala, Sweden.

Ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDC). Made up to 75 mg/mL
10  in distilled water and stored in 200 pL aliquots at —70 °C.

N-Hydroxysuccinimide (NHS). Made up to 11.5 mg/mL in distilled water and stored in 200
uL aliquots at —70 °C.

1 M Ethanolamine hydrochloride-NaOH pH 8.5. Stored in 200 pL aliquots at—70 °C.
Buffers

15  Running buffer: HBS-EP (being 0.01 M HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005 %
Surfactant P20). Catalogue Number: BR-1001-88, Biacore AB, Uppsala, Sweden. Buffer
stored at 4 °C.

Immobilisation buffer: Acetate 5.0 (being 10 mM sodium acetate pH 5.0). Catalogue number:
BR-1003-51, Biacore AB, Uppsala, Sweden. Buffer stored at 4 °C.

20
Ligand capture

Affinipure F(ab’), fragment goat anti-human IgG, Fc fragment specific. Jackson
ImmunoResearch Inc (Pennsylvania, USA) Catalogue number: 109-006-098. Reagent stored
at 4 °C.

25

Analyte
Recombinant human IL-6 (R&D Systems Europe Ltd, Abingdon, Oxon. Catalogue number

206-I1.-050, Lot number A131402A) stored at —70 °C and thawed once for each assay.

30 Recombinant cynomologous monkey IL-6 and recombinant Rhesus monkey IL-6 were
produced by transiently transfection of CHO cells. The material was used as non-purified and

unquantified cell culture supernatant.

Regeneration Solution

35 40 mM HCl prepared by dilution with distilled water from an 11.6 M stock solution (BDH,
Poole, England. Catalogue number: 101254H).

5 mM NaOH prepared by dilution with distilled water from a 50 mM stock solution.
Catalogue number: BR-1003-58, Biacore AB, Uppsala, Sweden.

40  Assay Method
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ImmunoResearch) was immobilised on a CM5 Sensor Chip via amine coupling chemistry to a
capture level of ~5000 response units (RUs). HBS-EP buffer (10mM HEPES pH 7.4, 0.15 M
NaCl, 3 mM EDTA, 0.005 % Surfactant P20, BIAcore AB) was used as the running buffer
with a flow rate of 10 pl/min. A 10 ul injection of CA030_240.g1 at 4 ug/mL was used for
capture by the immobilised anti-human IgG-Fc. Human IL-6 was titrated over the captured
CA030 240.gl at various concentrations at a flow rate of 30 pL/min. The surface was
regenerated by a 10 pL injection of 40 mM HCI, followed by a 5 pL injection of 5 mM NaOH
at a flowrate of 10pL/min.

Background subtraction binding curves were analysed using the BIAevaluation software
(version 3.2) following standard procedures. Kinetic parameters were determined from the

fitting algorithm.

One batch of CA030 240.g1 was used in this study. The affinity was measured at human IL-
6 concentrations at or below 20 nM. The affinity value determined for CA030 240.gl was in
the range 9.02-10.50 pM with a mean + s.e.m. 0f 9.76 = 0.74 pM (Table 1.1). It was not
possible to measure the affinity with the human IL-6 immobilised on the BIAcore chip as

immobilising the IL-6 resulted in a loss of native conformation.

Because it was not possible to quantify the Cynomologous monkey or Rhesus monkey I1.-6 it
was also not possible to defermine true kinetic parameters for their interaction with
CA030_00240.g1. However, visual inspection of the binding sensorgrams indicates that
CA030_00240.g1 binds these non-human primate IL-6’s with a similar affinity to that for
human IL-6.

TABLE 1.1: Affinity of CA030_240.g1 for human IL-6.

Reference k, (M 's™) kq (s7) Kq (M) Kq pM

10017474/39-51 7.31E+05 7.68E-06 1.05E-11 10.5




<400> 1 gaggtgcaaa ttttggagac tggaggaggc 30 tcttgtgcaa cgtctggatt
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10017474/39-51 8.52E+05 7.68E-06 9.02E-12 9.02

Example 5: In vitro neutralisation assays

The potency of antibody CA030 00240.g1, henceforth abbreviated to 240.g1, was determined
using two different assays. The first assay employed a mouse IL-6 dependent cell line, called
T1165, that proliferates in response to mouse, rhesus, cynomolgus and human IL-6. This
direct signalling of IL-6 to cell surface IL-6 receptor, in conjunction with a signalling receptor
sub-unit called gp130, is termed cis-signalling. The second assay used human umbilical vein
endothelial cells (HUVECSs) stimulated with IL-6 plus soluble IL-6 receptor (IL-6R) with the
readout being production of monocyte chemoatractant protein—1 (MCP-1). In this assay IL-6
was either added exogenously or could be produced by stimulating HUVECs with the
cytokine interleukin-17 (IL-17). These two assay variants were termed trans—sighalling as
HUVECs do not express IL-6R and can only respond i.e. produce MCP-1 when IL-6 and
soluble IL-6R are both added exogenously.

Using these various assays it was possible to generate ND50 (neutralisation dose 50%) values

for 240.g1 against human (recombinant and natural), rhesus, cynomolgus and mouse IL-6.

Materials
Culture medium
T1165 culture medium — RPMI1640, supplemented with 10% foetal calf serum, penicillin

(100 units/ml), streptomycin (50pg/ml), glutamine (2mM) and 10ng/ml of human
recombinant IL-6, R&D systems, UK.

HUVEC culture medium — Large vessel endothelium cell basal medium (LVECBM) TCS
Cellworks, UK, large vessel endothelial cell growth supplement TCS Cellworks, UK and
antibiotic supplement TCS Cellworks, UK.

CA 030 00240.g1 produced in house at a concentration of 6.83mg/ml in PBS.



Ala Gn Met Arg Asn Lys Asn Tyr Gn Tyr Ay Thr Tyr Tyr Ala 3 u 505560
A0018-W01 PCT/G8 2006 / 0 0 4 518 46 5 Ser Leu Gu Gy Arg Val Thr Val
Set Arg Asp2epe6dsa Lys Asn Set 65707580 10 Val Tyr LeuPGrrGBZade/dBet18Ser Leu
Arg Ala Qu Asp Thr Ala Ile Tyr 859095 Tyr Cys Thr Arg Qu Set Tyr Tyr Gy
Phe Thr Set Tyr Trp Gy G n 15100105110 Ay Val Met Val Thr Val Set Set
115120 20 <210> 3 <211> 321 <212> DNA 25<213> Rattus rattus <400> 3

5  Human IL-6 R&D systems, UK, Human mammalian-derived IL-6 (derived in house from
CHO transfection with human IL-6 10017108/67), thesus IL-6 (derived in house from CHO
transfection with rhesus IL-6 10017108/67), cynomolgus IL-6 (derived in house from CHO
transfection with cynomolgus IL-6 10017108/67), mouse IL-6 R&D systems, UK. Anti-
human MCP-1 capture antibody (555055) and anti-human MCP-1 detection antibody

10  (554664) and human recombinant MCP-1 (890225), BD Biosciences, CA. Streptavidin-HRP
(AMDEX) Amersham bioscience, UK. Thrombin Merck Biosciences, Darmstadt, Germany .
sIL-6R R&D systems, UK. Human IL-17 R&D systems, UK.

T1165 assay - CellTiter 96® AQueous Promega, CA.

TM Blue (Serologicals, GA).

15
Measurement of 240.g1 activity using the IL-6 dependent proliferation of T1165 cells.
T1165 cells were thawed 4 days prior to use and cultured in RPMI1640 supplemented with
10% FCS, antibiotics, glutamine and 10ng/ml of human IL-6. Cell viability was monitored
using trypan blue exclusion, only cells deemed to be at least 90% viable were used. Prior to

20  use cells were washed, twice, in RPMI1640 in the absence of human IL-6. Cells were then
counted and dispensed into 96 well flat bottomed plates at a density of 5x10%cell per well. In
separate plates a serial dilution of 240.g1 was incubated in the presence of either human
recombinant, human mammalian-derived (also referred to as human CHO IL-6), rthesus,
cynomolgus or mouse IL-6 at a fixed concentration of 1ng/ml (0.038nM). The pre-mixed

25  complex of 240.g1 and IL-6 was then transferred to wells containing T1165 cells which were
incubated for 48 hours at 37°C in a humidified 5%CO, atmosphere. During the last six hours
of incubation 20ml of CeliTiter 96® AQueous was added to determine the number of
proliferating cells. The inhibition of IL-6-dependent proliferation of T1165 cells by 240.g1
was expressed as a percentage inhibition of wells treated with IL-6 only minus control wells

30 that contained cells but no IL-6.

The activity of 240.gl against human recombinant, human mammalian-derived, rhesus,
cynomolgus and mouse IL-6 induced proliferation of the cell line T1165 can be seen in figure
3a. 240.g1 potently inhibited human recombinant, human mammalian-derived, rhesus,

35  cynomolgus but not mouse IL-6 activity.



gacat ccaga tgacacagtc tcctgcctcc ctgtctgcat ggacattggt atttctttat

gat ccaaaat gcaaacaact tggcacacag ttttctctta ctgtctccag cataatagtg a

ct ct ggaagaoaattgbmsacc cat ggt at ca gcagaaacca tggcagat gg @graBedc@4518

cgat cagt ac accacaggtt ctccgtacac gtttggaact 40 <210> 4 <211> 108 <212> PRT
<213> Rattus rattus 45 <400> 4 Asp Ile Gn Met Thr Gn Set Pro Ala Set Leu
Ser Ala Set Leu Qu 151015 50 Gu IB&8 Val Thr Ile Thr Cys G n Ala Set Gn
Asp Ile Ay Ile Set 202530 55 Leu Set Trp Tyr Gn Gn Lys Pro Ay Arg Tin
PPo G n Leu Leu Ile 354045 60 G n Asn Ala Asn Asn Leu Al a Asp Ay Val Pro

Set A S0 6 hifFhah ROGRERant I1-6 was 1.1 % 0.5 ng/ml (7.26 + 3.3 pM). The ND50 for
human mammalian derived IL-6 was 3.6 + 2.4 ng/ml (23.76 + 15.84 pM). The ND50 for
rhesus IL-6 was 2.2 = 1.1 ng/ml (14.52 % 7.26 pM). The ND50 for cynomolgus IL-6 was 5.4
+ 1.1 ng/ml (35.64 + 7.26 pM).

10
Measurement of 2401.g1 activity using IL-6 and soluble IL-6 receptor induced MCP-1
production in HUVECs.

HUVECs (TCS Cellworks, UK) were grown in large vessel endothelium cell basal medium
15 (LVECBM) and passaged in culture no more than five times. Cells were grown until 75%
confluence before use. Cells were detached using trypsin/EDTA, resuspended and washed
once in fresh LVECBM. Cells were then counted and dispensed into 96 well flat bottomed
plates at a density of 2x10%/cells per well. Cells were then cultured overnight at 37°C in a
humidified 5%CO, atmosphere. The next day cells were washed in fresh medium
20  supplemented with biotinylated thrombin (3U/ml), and set aside. In separate plates a serial
dilution of 240.g1 was incubated in the presence of human recombinant IL-6 (50ng/ml;
3.84nM) and sIL-6R at a fixed concentration of 500ng/ml (10.15nM). In addition 240.g1 was
also incubated with human recombinant IL-17 (25ng/ml;1.18nM), which stimulates HUVECs
to produce IL-6, and sIL-6R at a fixed concentration of 500ng/ml (10.15nM). The pre-mixed
25  complex of 240.g1 and IL-6/sIL-6R or IL-17/sIL-6R was then transferred to wells containing
HUVECSs which were incubated for 24 houfs at 37°C in a humidified 5%CO, atmosphere.
After the incubation period cell free supernatant was collected and human MCP-1 levels
determined by sandwich ELISA (protocol given below). The inhibition of IL-6/sIL-6R or IL-
17/sIL-6R induced MCP-1 production by 240.g1 was expressed as a percentage inhibition of
30  wells treated with IL-6/sIL-6R or IL-17/sIL-6R minus control wells that contained cells but
no stimuli. In addition controls were added to indicate the response of cells to the addition

human IL-6 in the absence of sIL-6R.

MCP-1 ELISA

Nunc Maxisorp plates were coated with anti-MCP-1 capture antibody at a concentration of
35 2pg/ml. Plates were incubated at +4°C overnight then washed twice in PBS plus 0.1%

tween20 (wash buffer). Plates were blocked for 1 hour in PBS plus 5% bovine serum



A0018=WD01PCT/GB 2006 / 0 0 4 518 47 5 Arg Arg Phe Ay Thr G n Phe Ser
Len Thr Ile Ser Thr Pro G n Val 65707580 G n Asp Thr Ay Val Tyr Tyr Cys
Leu G n Hve 2eme@BBe Al a Pro Tyr 10859095 Thr Phe Ay ThrCEBGB20dwo0GE18 Len
AQu lle Lys Arg 100105 15 <210> 5 <211> 10 <212> PRT 20 <213> Rattus rattus
<400> 5 Gay Phe Asn Phe Asn Asp Tyr Phe Met Asn 251510 <210> 6 <211> 19 30
<212> PRT <213> Rattus rattus <400> 835 G n Met Arg Asn Lys Asn Tyr G n

Tyg Ga ugarllﬁ ﬂ_lg{es Wearre %ean Vgaslfle§etrour1§u:1|ﬁg§' %Vith wash buffer and standards and samples
added. Plates were incubated for two hours at room temperature. Plates were then washed and
biotinylated anti-MCP-1 antibody added at a concentration of 1mg/ml. Plates were incubated
for a further 2 hours then washed four times. A 1:5000 dilution of streptavidin-HRP was then
added and plates incubated for 30 minutes. Plates were washed a final four times and TMB

10  substrate was added. Colourimetric readings were taken at 630nm and background readings at
492nm. MCP-1 concentrations were derived, from a standard curve using a four-parameter

logistic curve fit, on Genesis II software.

The activity of 240.g1 against human recombinant IL-6 and sIL-6R induced trans-signalling

15 in HUVECSs can be seen in Figure 3b. 240.g1 potently inhibited human recombinant IL-6 and
sIL-6R induced MCP-1 production by HUVECs. The ND50 was 64 + 62 ng/ml (422 =+ 409
pM).

The activity of 240.g1 against IL-17 induced endogenous IL-6 and sIL-6R induced trans-

20  signalling in HUVECs can be seen in Figure 3c. 240.gl potently inhibited IL-17 induced
endogenous IL-6 and sIL-6R induced MCP-1 production by HUVECs. The ND50 was 93 +
70 ng/ml (614 + 462 pM).

Conclusion

25  240.gl is capable of neutralising the bioactivity of human recombinant, human mammalian-
derived, rhesus and cynomolgus but not mouse IL-6 in an IL-6 cis-signalling assay. In
addition 240.g1 can neutralise IL-6 #rans-signalling induced by either recombinant or
endogenous IL-6.

Example 6: In vivo activity

30 IL-6 is known to induce acute phase proteins. In mice the most prominent acute phase protein
is serum amyloid A (SAA). Human IL-6 is able to act on the mouse receptor so it is possible

to inject human IL-6 into mice and measure SAA production in the serum.

Balb/c mice were injected s.c. with the site 3 specific anti-hIL-6 antibody, CA030_240.g1
35  whole IgG4. 24 hours later, mice were injected i.p. with hIL-6' at 30pg/kg (Peprotech

catalogue number 200-06, lot number 0203B16). After 20 hours the blood was taken by

cardiac puncture and serum collected for assessment of serum amyloid A (SAA) by ELISA



Leu Gu Gy 40 <210> 7 <211> 9 45<212> PRT <213> Rattus rattus <400> 7 50
Gn Ser Tyr Tyr Ay Phe Thr Ser Tyr 15 <210> 8 55<211> 11 <212> PRT <213>
Rattus rawousox%632 8 60 Gn Ala Ser Gn Asp Ile Ay || ecssaB2h@mnosas 1510
A0018- WO1PCT/GB 2006 / 0 0 4 5 1 B 48 5 <210> 9 <211> 7 <212> PRT <213>
Rattus rattus
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(Tridelta lot number 22KT022). As noted in Figure 4, SAA induction by hIL-6 was inhibited
by CA030 240.g1 with statistically significant reduction in SAA being noted at doses of 0.3,
0.1 and 0.03mg/kg.
n=7-8/group, except PBS n=6. Statistical analysis by ANOVA with Bonferroni post test, ok
P<0.01 compared with IL-6 alone .
2 further experiments confirmed significant inhibition of IL-6 (30ug/kg)-induced SAA by
CA030 240.g1 at doses of 0.3 and 0.1 mg/kg.

Example 7: CA030 00240.¢1 Epitope Mapping
The epitope on human IL-6 that CA030_00240.g1 recognises was mapped using NMR

technology using 240.g1 as a Fab’ fragment. This required that human IL-6 was expressed in
E. coli and uniformly labelled with N/BC/H stable isotopes. Complete sequence-specific
backbone resonance assignments were obtained for free IL-6 and changes in the position of
these signals induced by the binding of the Fab’ fragment of CA030_00240.g1 were detected
using a 3D TROSY HNCO spectrum.

Expression and purification of recombinant human IL-6:

Human IL-6 was prepared from an E. coli expression vector (pET3d) containing the
coding sequence of the mature form of the protein. The protein was expressed in Tuner (DE3)
pLysS cells, resulting in high yields of an insoluble product. 5N, BN/C and PN/CAH
labelled samples of IL-6 were prepared from cells grown on appropriately labelled rich media
(Celtone).

The IL-6 was purified from transformed E. coli cells using well established
procedures. Initially, cells harvested from 1 1 of culture media were resuspended in 40 mL
buffer A [100 mM KCI, 2 mM DTT, 10mM Tris-HC1 pH 8.5, 25 % (w/v) sucrose, disolved
protease inhibitor tablet (Boehringer)]. 10 mL of buffer B [300 mM Tris-HCI pH 8.5, 100
mM EDTA, 4 mg/ml lysozyme] was added and the suspension incubated on ice for 10-30
minutes with occasional swirling. 50 ml of buffer C [1 M LiCl, 20 mM EDTA, 0.5 % (v/v)
NP-40] was then added and the suspension put through the French Press twice at 20,000 psi.
The homogenate was then centrifuged at 16,000g rpm for 15 minutes at 4 °C and the pellet
retained. The pellet was resuspended in 40 ml buffer D [10 mM Tris-HCl pH 8.5, 0.1 mM
EDTA, 0.5 M LiCl, 0.5 % (v/v) NP-40, 1 mM DTT, disolved protease tablet] and put through
the French Press and centrifuged as before. This stage is repeated. The pellet is then



10 <400> 9 Asn Ala Asn Asn Leu Ala Asp 15 15 <210> 10 <211> 9 <212> PRT 20
<213> Rattus rattus <400> 10 Leu Gn Hs Asn Ser Ala Pro Tyr Thr 251
<210> 11 wdlde7/baB230<212> PRT <213> Artificial <220> <P23r6HpbikAo2as<400>
11 du Val Gn Leu Val Qu Ser Ay Ay Gy Leu Val dn Pro Ay Gy 151015
40 Bar Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Asn Phe Asn Asp Tyr

41

5  resuspend in 40 ml buffer E [10 mM Tris-HCI pH 8.5, 0.1 mM EDTA, 0.5 % (v/v) NP-40, 1
mM DTT, disolved protease tablet] and put through French Press and centrifuged as before.
Repeat this stage. The final pellet is dissolved in 6 mL 6 M GuHCI, 50 mM Tris-HCI pH 8.0
and clarified by centrifugation at 48,000 g for 30 minutes at 4 °C. The supernatant is retained
and the solubilised IL-6 quantified spectrophotometrically.

10
The solubilised IL-6 diluted to 2.5 mg/mL in 5 M GuHC]I, 50 mM NaCl, 50 mM Tris-HCI, 2
mM GSH, 0.2 mM GSSG, 1 mM EDTA, pH 8.0 and incubated at 25 °C for 1 hour. The
samples was then further diluted, in a drop wise fashion to 250 pg/mL in 50 mM NaCl, 50
mM Tris-HCL, 2 mM GSH, 0.2 mM GSSG, 1 mM EDTA, pH 8.0 and incubated 25 °C for 3

15  hours. Any precipitate formed at this stage is removed by centrifugation at 30,000 g for 30
minutes at 4 °C. The clarified material is dialysed against 50 mM Tris-HCl, 10 % (v/v)
glycerol, pH 9.0 for a minumum of 16 hours at 4 °C with two changes of buffer. After
dialysis the solution is clarified by centrifugation at 30,000 g for 30 minutes at 4 °C. The
supernatant is retained and loaded onto an 8 mL monoQ (Amersham Biosciences) ion

20  exchange column and eluted with a linear gradient of sodium chloride (0-1.0 M). Fractions
containing the refolded IL-6 were identified by SDS-PAGE and then pooled and difiltered
into 25 mM sodium phosphate, 100 mM NaCl, 0.01 % (w/v) NaNs, pH 6.5.

The Fab’ fragment of CA030_00240.g1 was generated, purified and formulated in 25

mM sodium phosphate, 100 mM NacCl, 0.01 % (w/v) NaNs, pH 6.5. The 1:1 complexes

25  between IL-6 and the Fab’ fragment of CA030_00240.g1 was prepared for NMR analysis by

mixing equimolar amounts of the proteins at a concentration of about 0.2 — 0.6 mM.

NMR spectroscopy:
The NMR experiments were carried out on 0.35 ml samples of the proteins and complexes in
30  a25mM sodium phosphate, 100 mM sodium chloride and 0.01% (w/v) sodium azide buffer
at pH 6.5 (95% H,0 and 5% D,0). The 1:1 complex between 5N/C/H labelled IL-6 and
the unlabelled Fab’ fragment of CA030_00240.g1 was prepared for NMR analysis by mixing
equimolar amounts of the proteins to achieve a final concentration of 0.1 mM. The NMR data
were acquired at 25°C for free IL-6 and for the IL-6:Fab’ fragment of CA030_00240.g1
35  complex on a 800 MHz Bruker Avance spectrometer equipped with a triple-resonance
(**N/C/*H) cryoprobe. Standard HNCACB, CBCA(CO)NH and HNCO spectra (Wittekind,
M., and Mueller, L. (1993) J Magn Reson, Series B 101(2), 201; Grzesiek, S., and Bax, A.



202530 45 Phe Met Asn Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp Val
354045 50 Ala G n Met Arg Asn Lys Asn Tyr G n Tyr Ay Thr Tyr Tyr Ala GQu
505560 Sewolew/Ghas2G3 y Arg Phe Thr Ile Ser Arg Asp Asp Sem/dBesocAemsiSer
5565707580 Len Tyr Leu G n Met Asn Ser Leu Lys Thr Gu Asp Thr Ala Val Tyr
859095 60 Tyr Cys Ala Arg Qu Ser Tyr Tyr Gy Phe Thr Bar Tyr Trp Ay Gn
100105110 <210> 13 <211> 108 35<242> PRT <213> Artificial <220> <223>

L0 F3895 7 Bmol NMR 3(2), 185-204; Muhandiram, D. R., and Kay, L. E. (1994) J Magn
Reson, Series B 103(3), 203; Grzesiek, S., and Bax, A. (1992) J Magn Reson 96(2), 432) were
used to make complete sequence-specific backbone resonance assignments (N, *C and 1H)
for free IL-6 using a 0.9 mM uniformly *N/*C labelled sample.

Changes in the positions of IL-6 backbone signals induced by Fab’ fragment of
10  CAO030_00240.gl binding were detected using a 3D TROSY HNCO spectrum (Salzmann, M.
et al., (1998) Proc Natl Acad Sci U S A 95(23), 13585-13590). Typical acquisition parameters
for all the 3D NMR experiments are provided in table 1.
All the spectra were processed using NMRPipe (Delaglio, F. et al., (1995) J Biomol
NMR 6(3), 277-293), with linear prediction used to extend the effective acquisition time in the
15 >N dimension of 3D data to about 30 ms. Mild resolution enhancement was applied in all
dimensions using a shifted sine-squared function. Analysis of the spectra was carried out
using Sparky (Goddard, T. D., and Kneller, D. G. SPARKY 3. In., University of California,

San Francisco).

20  Amalysis of Fab binding data:
The minimal shift approach ( Farmer, B. T. et al., (1996) Nat Struct Mol Biol 3(12), 995,
Muskett, F. W. et al., (1998) J Biol Chem 273(34), 21736-21743) was used to determine the
changes in the positions of IL-6 NMR signals resulting from Fab’ fragment of
CAO030_00240.g1 binding. Initially, all peaks in the 3D HNCO spectrum of free IL-6 and 3D

25 TROSY HNCO spectrum of IL-6 bound to g132E09 Fab were picked in their centres. The °N
and "H chemical shift values of backbone resonances were corrected for the difference in
temperature between spectra of the complex and free protein (-0.8 ppm for '°N and -0.05 ppm
for 'H) (Baxter, N. J., and Williamson, M. P. (1997) J Biomol NMR 9(4), 359-369). The
minimum change in position for peaks between free and Fab-bound IL-6 was obtained by

30  using Microsoft Excel to calculate the combined chemical shift difference in '°N, 3C and 'H
for each assigned peak in the HNCO spectrum of the free protein compared to all observed
peaks in TROSY-HNCO spectrum of Fab complex. The combined amide proton, nitrogen and
carbon chemical shift differences (AS) were defined according to the following equation
(Equation 1), where Adygn, Ady and Ad¢ correspond to the differences in 'Y, °N and '3C shifts

35  between pairs of compared HNCO peaks and o and o are scaling factors of 0.2 and 0.33

required to account for differences in the range of amide proton, amide nitrogen and carbon
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Ile Gn Net Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val @y 151015 Asp
Val Thr Ile Thr Cys Gn Ala Ser Gn Asp Ile Ay Ile Ser 202530 Leu Ser
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Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro 6065707580 3 u Asp Phe
Thr Tyr Tyr Cys lieu Gn H's Asrt3Ser Ala Pro Tyr A0018-WO01 PCT/ GB
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was taken as the lowest possible combined shift value (Ad).

AS = (NS wP+ (MG vt + AScat (Bq. 1)

To identify the Fab binding sites (epitopes) on IL-6, a histogram of combined minimal shift
versus protein sequence was used to reveal regions of IL-6 containing significantly perturbed
signals. If the size of the combined chemical shift change for individual amino acids
exceeded a threshold value of the mean of the combined chemical shift change for all the
amino acids plus one standard deviation from that mean, these residues were selected for
further evaluation as possible contact residues in the Fab binding site. The locations of
candidate binding site residues were finally examined on the high resolution structure of IL-6
(Xu, G. Y.et al., (1997) J Mol Biol 268(2), 468-481) and only residues positioned on the
protein surface were considered to be available for Fab binding.

Two different thresholds were applied to identify residues bound by the Fab, the mean
minimal shift + 1SD (0.143) and the mean minimal shift +2SD (0.213). The binding site of
the antibody was found to encompass the critical site 3 signature residue of Trp157
(Boulanger et al., 2003, Science, 300, 2101-2104). Using the amino acid numbering used in
Boulanger et al., supra the antibody 240g.1 was found to bind at least the following residues
(mean +2SD (0.213)) S47, C50, E93, R104, F105, E106, T149, K150, A153, Q156, Q159 and
S169. The antibody may bind all of the following residues (mean +1SD (0.143)) C44, S47,
C50, S53, A58, E93, V96, R104, F105, E106, T149, K150, Q152, A153, Q154, N155, Q156,
W157, Q159, T163, L165, S169 and E172.

It will be appreciated that the same residues may also be numbered based on the amino
acid numbering of the unprocessed precursor of IL-6 (Swiss Prot Accession number P05231).
Using this numbering the antibody 240g.1 binds to at least the following residues S75, C78,
E121,R132, F133, E134, T177, K178, A181, Q182, Q187 and S197. The antibody may bind
all of the following residues C72, S75, C78, S81, A86, E121, V124, R132, F133, E134, T177,
K178, Q180, A181, Q182,N183, Q184, W185, Q187, T191, L193, S197 and E200.

Table 1: Basic parameters of NMR experiments.



10 <210> 14 <211> 324 <212> DNA 15<213> Artificial <220> <223> gL10
20<400> 14 gatatccaga tgactcaatc atcacatgcc aggcctctca 25 ggcaaggccc
ct aagct cowoagatdsb@gcg ggtct ggttc gaggacttcg ccacttact a POTEBRaG@aHS
t ggagatcaa acccagttcc ctgagcgcct ctgtcggcga agacattggc atcagcctgt

cctg
ccat
<212

10

15

gtacca gatctacaat gctaacaacc tggccgatgg cggaacagat ttcacactca
cagctc ttgcctgcag cacaacagcg ccddctacac gcgt <210> 15 35<211> 2008

SE)%E?{mfe%% AR iIrcl\'(iifae!ct Sweep Carrier Acquisition
dimension | width [ppm] | offset [ppm] | time [ms]
HNCACB and PN(@F2) |35 117.5 23.4
CBCA(CO)NH Bc@En |70 44.7 9.6 (6.6)
HNCO ON@F2) |35 117.5 23
Bcwn |12 177.5 17.7
TROSY-HNCO BN (F2) |35 117.5 17.6
Bowrn |14 177.5 17.6

The direct 'H dimension (F3 or F2) was acquired with a sweep width of 14 ppm and

acquisition time of 85 ms.

It will of course be understood that the present invention has been described by way of
example only, is in no way meant to be limiting, and that modifications of detail can be made
within the scope of the claims hereinafter. Preferred features of each embodiment of the
invention are as for each of the other embodiments mutatis mutandis. All publications,
including but not limited to patents and patent applications, cited in this specification are
herein incorporated by reference as if each individual publication were specifically and

individually indicated to be incorporated by reference herein as though fully set forth.



<220> 40 <223> 24091 heavy chain 45 gtccagctcg tgcgctgcaa ggcaaaggcc
tatgccgaga taccttcaga 55 agttattacg tctacaaagg acagccgccc 60 act caggcg -
ct ct &W8eWO gagagt gg gcgggtttaa t ggaat gggt gt ct ggagéjéﬁtf’&@a@@tf@ 0 ?5(;1 8
ggttcacatc gcccatccgt tgggctgcct ccctgaccag tcagcagcgt cggtggectg
ttttaatgat ggctcagatg aaggttcacc gaaaaccgag ttattgggga cttccccctg

ggt caaggac cggcgtgcac ggtgaccgtg guscagcccg tacttcatga aggaacaaga

atctcca acacagccg cagggaaccc gcgecct get
C%thcaggg g gecg caggdaacce gegeectd tacttccccg accttcccgg
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<120> Antibody molecules having specificity for human IL-6
15
<130> A0018
<160> 22
20
<170> PatentIn version 3.3
<210> 1
<211> 357
25 <212> DNA
<213> Rattus rattus
<400> 1
gaggtgcaaa ttttggagac tggaggaggc ttggtgaagc ccggtggttce cctgagactg 60
30
tcttgtgcaa cgtctggatt caacttcaat gattatttca tgaactgggt ccgtcaggcet 120
ccagggaagg gactagagtg gcttgctcaa atgagaaaca aaaattatca atatggcaca 180
35 tattatgcgg agtctttgga aggcagagtc acagtctcac gagacgatgc caaaaacagt 240
gtctacctge aagtgagcag tttaagagct gaggacacgg ccatttatta ctgtacaaga 300
gagtcatact acggctttac ctcctactgg ggccaaggag tcatggtcac agtcteg 357
40
<210> 2
<211> 120
<212> PRT
45  <213> Rattus rattus
<400> 2
@lu Val Gln Tle Leu Glu Thr Gly Gly Gly Leu Val Lys Pro Gly Gly
50 1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Asn Phe Asn Asp Tyr
20 25 30
55
Phe Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45
60
Ala Gln Met Arg Asn Lys Asn Tyr Gln Tyr Gly Thr Tyr Tyr Ala Glu

50

55

60



. ccacaggcgt gtggatcact actgggttcg attatcagta acgattctaa tgtactattg
t ggt gact gt ccaggagcac aaccggtgac ctgtcctaca gcttgggce :
ccga cW§¥Hggcacct cgggacatac gaacagcctc tgct agagggcgﬁ%gg%gfﬁo 4518
ct ccgagagc ggtgtcgtgg gtcctcagga gaagacctac A0018-WO01 PCT/GB 2006 / 0 O
45 1 8 5 20 taactcccaa gtaagccaac gcatccaggg cctgagttcc atgatctccc 30
gaggt ccagt cgggaggagc gact ggctga at dgagaaaa cagaggtcag 40 tacagggcag
caagaaccag

Ser Leu Glu Gly Arg Val Thr Val Ser Arg Asp Asp Ala Lys Asn Ser
65 70 75 80

10 val Tyr Leu Gln Val Ser Ser Leu Arg Ala Glu Asp Thr Ala Ile Tyr
85 90 95

Tyr Cys Thr Arg Glu Ser Tyr Tyr Gly Phe Thr Ser Tyr Trp Gly Gln
15 100 105 110

Gly val Met Val Thr Val Ser Ser
115 120
20

<210>' 3
<211l> 321
<212> DNA
25 <213> Rattus rattus

<400> 3

gacatccaga tgacacagtc tcctgectce ctgtetgecat ctcectggaaga aattgtcacce 60
30 atcacatgcc aggcaagcca ggacattggt atttctttat catggtatca gcagaaacca 120

gggaggactc ctcagctcct gatccaaaat gcaaacaact tggcagatgg ggtcccatca 180

aggttcagcg gccgtagatt tggcacacag ttttcectetta cgatcagtac accacaggtt 240
35

gaagatactg gagtctatta ctgtctccag cataatagtg ctcecgtacac gtttggaact 300

gggacccagce tggaaatcaa a 321
40

<210> 4

<211> 108

<212> PRT

<213> Rattus rattus
45

<400> 4

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Leu Glu

1 5 10 15
50

Glu Ile Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Gly Ile Ser

20 25 30

55

Leu Ser Trp Tyr Gln Gln Lys Pro Gly Arg Thr Pro Gln Leu Leu Ile
35 40 45

60 Gln Asn Ala Asn Asn Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60




. ggagt gggag ctccgacggc ggggaatgtc 50 gagcctctcc tcttctctct ccaggectcg
acaggcccca tggggggacc ggacccctga tcaactggta agttcaac 9ERRIP
ccat A¥d8aVEOX¢ggcccac ccccgagage gt cagect ga agcaat gg gT?@gtﬁ@gt @ 0451
_ttctcatget ctgtctctgg gcagagtcca ccctccaget gccgggtget atcagtcttc
ggt cacgt gc cgt ggat ggc cacgt accgt gtacaagtgc agccaaaggt cctctgccct
cacaggtgta cctgcect ggt agccggagaa tc#dcagcag ccgtgatgca gtaaatga cccatgecca
ccct cctcgatctc caa tgagcca apaabgeeaa fgetcaccgt
8c%¥355§f§€g5@@ % 3& g ag tca c%%%%g ?%cc%%%%@g'&qbacgcctc
gacaagagca cacaaccact ccatgcccag agagtagcct ttcctcagca ggacactctc
ggaagacccc gacaaagccg cctgcaccag cccgtcctcc gccacatgga cctctgtccce
aggagaugasy asategcogt 1gegtgcteyaegoiiggesgganatacatagaa Tyr/20 780 840 900
960 1020 1080 114084200 1260 1320 1880 1440 1500 1566 1620 1680 1740 1800
1860 1920 1980 2008 <210> 16 <211> 447 55<212> PRT <213> Artificial <220>

<223> 24091 heavy chain 60 <400>_16
Thr Phe Gly THr Gly Thr Gln Leu Glu Ile Lys Arg

100 105
15
<210> 5
<211> 10
<212> PRT

20  <213> Rattus rattus
<400> 5

Gly Phe Asn Phe Asn Asp Tyr Phe Met Asn

25 1 5 10
<210> 6
<211> 19

30  <212> PRT
<213> Rattus rattus

<400> 6
35 @ln Met Arg Asn Lys Asn Tyr Gln Tyr Gly Thr Tyr Tyr Ala Glu Ser

1 5 10 15

Leu Glu Gly
40

<210> 7
<211l> 9
45  <212> PRT
<213> Rattus rattus

<400> 7

50 Glu Ser Tyr Tyr Gly Phe Thr Ser Tyr

1 5
<210> 8

55  <211> 11
<212> PRT

<213> Rattus rattus

<400> 8

60
Gln Ala Ser Gln Asp Ile Gly Ile Ser Leu Ser
1 5 10




+du

I LT/

Gy
Ay
Tyr
Arg
Thg
Phe
Al a

10

15

20

25

30

35

40

45

50

55

60

Val G n Leu Val
0 45 18
Asp
Tip

PR R

Gy Thr Tyr
Asp Asp Set
G u Asp Thr
Theager o Tyr
Setiikhr 7Lys
<212> PRT

<213> Rattus rattus

<400> 9

Asn
Lys Ay Leu GQu
Tyr
Lys
Al a Val
Tip Ay
Ay

Au

52

Tyr
Val

Ala u

Asn

Set
Tyr
Adn
Pro Set

Asn Ala Asn Asn Leu Ala Asp

1

<210> 10
<211> 9
<212> PRT

<213> Rattus rattus

<400> 10

5

Ser Ay Ay Ay Leu Val Gn Pro dy Ay A0018-WO01

5151015 Set Lieu Arg Leu 37y 208 e
202530 10 Phe Met Asn Tip VaVZ%gC%Cg}a’r,;Ad’Al%a%F:ﬁoT 8

354045 15 Ala G n Met Arg Asn Lys Asn Tyr G n
505560 20 Set Lieu Au Ay Arg Phe Thr Ile Set
6570758048 eu Tyr Lieu G n Met Asn Ser Leu Lys
25859095 Tyr Cys Ala Arg G u Set Tyr Tyr Ay
100105110 30 Gy Thr Leu Val Thr Val Set Set
Val

Leu Gln His Asn Ser Ala Pro Tyr Thr

1

<210> 11
<211> 120
<212> PRT

5

<213> Artificial

<220>
<223> gH13

<400> 11
Glu Val Gln

1

Ser Leu Arg

Phe Met Asn
35

Ala Gln Met
50

Ser Leu Glu
65

Leu Tyr Leu

Tyr Cys Ala

Leu

Leu

20

Trp

Arg

Gly

Gln

Arg
100

Val

Ser

Val

Asn

Arg

Met

85

Glu

Glu

Cys

Arg

Lys

Phe

70

Asn

Ser

Ser

Ala

Gln

Asn

55

Thr

Sexr

Tyr

Gly Gly Gly Leu Val Gln Pro Gly Gly
10 15

Ala Ser Gly Phe Asn Phe Asn Asp Tyr
25 30

Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

Tyr Gln Tyr Gly Thr Tyr Tyr Ala Glu
60

Ile Ser Arg Asp Asp Ser Lys Asn Ser
75 80

Leu Lys Thr Glu Asp Thr Ala Val Tyr
20 95

Tyr Gly Phe Thr Ser Tyr Trp Gly Gln
105 110



115120125 35 Phe Pro Lieu Ala Pro Cys Set Arg Set Thr Set GI u Set Thr AI a

Ala 130135140 40 Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro G u Pro Val
Val 0180155160 Trp Asn Set Gy Al a Leu Thr Set €CJ/GBI2086s Vrl lPr5e1 8
Pro Ala Val 45165170175 Leu G n Set Set Ay Leu Tyr Set Lieu Set Set Val
Val Thr Val Pro 180185190 50 Set Set Set Lieu Ay Thr Lys Thr Tyr Thr Cys
Asn Val Asp Hi s Lys 195200205 55 Prd9Set Asn Thr Lys Val Asp Lys Arg Val
gﬁu Set Lys Tyr Ay Pro 210215220 60 Pro Cys Pro Pro Cys Pro Ala Pro G u
e Lieu Gy Ay Pro Set Val 225230235240 A0018-W0O01 uT/GB 2006 / 0 0 4 5
18 Gly Thr Leu Val Thr Val Ser Ser
115 120

10

<210> 12

<211> 360

<212> DNA

<213> Artificial
15

<220>

<223> gH13

<400> 12
20 gaagtccage tcgttgagag tggecggtgge ctggtccagc ccggtggate actccgactg 60

tcctgegetg caagegggtt taattttaat gattacttcea tgaactgggt tcggcaggca 120

cctggcaaag gectggaatg ggtggctcag atgaggaaca agaattatca gtacgggaca 180
25

tactatgccg agagtctgga gggaaggttc accatctcca gggacgattce taagaacagc 240

ctctacctte agatgaactc tttgaaaacc gaggacacag ccgtgtacta ttgtgctaga 300
30 gaaagttatt acgggttcac atcttattgg ggacagggaa ccetggtgac tgtctcgagce 360

<210> 13

<211> 108
35 <212> PRT

<213> Artificial

<220>

<223> gLlo0
40

<400> 13

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15
45

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Gly Ile Ser

20 25 30

50

Leu Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45
55 Tyr Asn Ala Asn Asn Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
60 65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Ala Pro Tyr




-

53 5 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245250255 Pro d u Val
102662053 F0OVh|

Leu Met
Asp Val Ser

Ile Ser Arg Thr

Thr Cys Vval Vval Val

275280285 Thr
290295300 Val

Lée
o]
Leu
Asn
Ser

ser
15
20
25
30
35
40
45
50
55

60

38539039

Arg

<210> 14

<211> 324
<212> DNA
<213>

<220>
<223>

<400> 14
gatatccaga

atcacatgcce
ggcaaggccc
aggtttagcg
gaggacttcg
ggcactaaac
<210> 15

<211>

<212>
<213>

DNA
<220>
<223>

<400> 15
atggagtgga

gtccagctcg
tgcgctgcaa
ggcaaaggcc
tatgccgaga
taccttcaga
agttattacg
tctacaaagg
acagccgcecc
aactcaggcg

ctectactccce

gLl0

2008

G n Phe Asn Trp Tyr Val

Lys Pro Arg Qu Gu G n Phe Asn Ser Thr Tyr Arg Val

Leu Thr Val
305310315320 25 Cys Lys Val

Artificial

tgactcaatce
aggcctctceca
ctaagcteccect
ggtctggtte
ccacttacta

tggagatcaa

Artificial

gctgggtgtt
ttgagagtgg
gcgggtttaa
tggaatgggt

gtctggaggg

tgaactcttt
ggttcacatc
gcccateegt
tgggctgect
ccctgaccag

tcagcagegt

QQo45 Asp

Gn du

acccagttcc
agacattggc
gatctacaat
cggaacagat
ttgecectgeag

gegt

240g1l heavy chain

tttgttcette
cggtggeetg
ttttaatgat
ggctcagatg
aaggttcacc
gaaaaccgag
ttattgggga
cttcececectg
ggtcaaggac
cggcgtgeac

ggtgaccgtg

G a "Mt Thr
Lys Gy Phe Tyr

ctgagcgect
atcagcctgt
gctaacaacc
ttcacactca

cacaacagcg

ctgtecegtga
gtccagceceg
tacttcatga
aggaacaaga
atctccaggg
gacacagccyg
cagggaaccc
gcgccctget
tacttccceg
accttececgg

ccctecagea

ctgtecggecga
cctggtacca
tggccgatgg
ccatcagctce

ccecectacac

ccacaggcgt
gtggatcact
actgggttcg
attatcagta
acgattctaa
tgtactattg
tggtgactgt
ccaggageac
aaccggtgac
ctgtectaca

gcttgggcac

Lys Asn
Pro Ser Asp Ile Al a Val

Gy & Nmlr 9,8 abuAeTu ASB Thf akys Thr Thr Pro Pro Val Leu Asp
Gry Serifhe Phe Leu Tyr Ser Arg Leu Thr Val

Ser

i n Val

cagggtgacc
gcaaaaaccc
cgtgectagt
actgcagccecce

cttecggacaa

gcactctgaa
ccgactgtcec
gcaggcacct
cgggacatac
gaacagcctc
tgctagagaa
ctcgageget
ctcegagage
ggtgtcgtgg
gtcectecagga

gaagacctac

G n Val
Ser

60

120

180

240

300

324

60

120

180

240

300

360

420

480

540

600

660

5P, Vel Ser Bl WipSR b 3 1 8

Val
Leu Hs Gn Asp Trp Leu Asn Gy Lys du Tyr
Ser Asnshys Gy Leu Pro Ser
325330335 Ser Lys Ala Lys Ay g%n Pro Arg Qu P
30340345350 Pro Ser
355360365 Val

%Zp%é?’é%h

Ser
Lys

Ile Au Lys Thr
Tyr Thr
Leu Thr
GQu Trp Au Ser

Leu

Cys

Asp Lys




405410415 Trp Gn Qu Ay Asn Val Phe Ser Cys Ser Val Met Hs Qu Ala Leu

50420425430 His Asn His Tyr Thr Gn Lys Ser Leu Ser Leu7S#n L8015 Ay 0LysS 1 8
435440W48-WO0L210> 17 <211> 705 <212> DNA 60<213> Artificial <220> <223>

24091 light chain A0018-WO01 r t.:17(38 2006 / 0 0 451 8 <400> 17
at gagcgt gc gat atccaga at cacat gcc ggcaaggccc
51
5
acctgcaacg tagatcacaa gcccagcaac accaaggtgg acaagagagt tggtgagagg 720
ccagcacagg gagggagggt gtctgectgga agccaggctc agccctcectg cctggacgca 780
10 ccceggetgt gecagecccag cccagggcag caaggcatgce cccatctgte tcectcacccg 840
gaggcctcotg accaccccac tcatgcccag ggagagggtc ttectggattt ttecaccagg 900
is ctcecgggeag ccacaggcetg gatgccecta ccccaggecc tgegecataca ggggcaggtyg 960
ctgecgetcag acctgccaag agccatatce gggaggacce tgcccctgac ctaagcccac 1020
cccaaaggcce aaactctcca ctecectcage tecagacacct tctctectee cagatctgag 1080
20 taactcccaa tcttectctet gcagagtcca aatatggtcce cccatgecca ccatgcccag 1140
gtaagccaac ccaggecteg ccctccaget caaggecggga caggtgcect agagtagect 1200
gcatccaggg acaggcccca gccgggtget gacgcatcca cctccatcte ttectcageca 1260
= cctgagttcc tggggggace atcagtctte ctgttccccce caaaacccaa ggacactete 1320
atgatctccc ggacccctga ggtcacgtge gtggtggtgg acgtgageca ggaagacccc 1380
30 gaggtccagt tcaactggta cgtggatgge gtggaggtgc ataatgccaa gacaaagccg 1440
cgggaggagce agttcaacag cacgtaccgt gtggtcageg tcctcaccgt cctgcaccag 1500
35 gactggctga acggcaagga gtacaagtgce aaggtctcca acaaaggect cccgtectec 1560
atcgagaaaa ccatctccaa agccaaaggt gggacccacg gggtgcgagg gcecacatgga 1620
cagaggtcag cteggeccac cctctgecct gggagtgacc getgtgccaa cctetgtecce 1680
40 tacagggcag ccccgagagc cacaggtgta caccctgccc ccatcccagg aggagatgac 1740
caagaaccag gtcagcctga cctgecctggt caaaggcttce taccccageg acatcgecegt 1800
45 ggagtgggag agcaatgggc agccggagaa caactacaag accacgccte ccgtgetgga 1860
cteccgacgge tcecttettee tcectacagecag getaaccgtg gacaagagca ggtggcagga 1920
ggggaatgtc ttctecatget ccgtgatgca tgaggctctg cacaaccact acacacagaa 1980
50 gagcctctcee ctgtctetgg gtaaatga 2008
<210> 16
<211> 447
55 <212> PRT
<213> Artificial
<220>
60 <223> 240gl heavy chain

<400> 16

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly



_ ctacccaggt tgactcaatc aggcctctca ctaagctcct

ag

acatt

qgc at ct acaat
t t cac™GleaWVER
gt ctacgcct aggggagagt

aacagcg gcggccccat tctgttgtgt gataacgccc agcacctaca
ggct gaccga ctgtcggcga cctggtacca tggccgat gg
ccat cagctc ccccctacac ctgtcttcat gcctgctgaa tccaatcggg gectcagcag

gcgaagt cac gttag
c%tcgpacaa cttcccgcca taacttctat t
<

10

15

20

25

30

35

40

45

50

55

60

11> <212> 35<213

Ser

Phe

Ala

Ser

65

Leu

Tyr

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Pro
225

cctcggectg acccagttcc

54 ttgctgcetct ctgagcgcecet atcagpqugggmg@chqpq,5]:8

t gcccget gc cagggt gacc gcaaaaaccc cgtgcctagt actgcagccc

18 214 PRT Arti

Leu Arg Leu Ser Cys Ala

Met

Gln

50

Leu

Tyr

Cys

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Cys

Asn

35

Met

Glu

Leu

Ala

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

20

Trp

Arg

Gly

Gln

Arg

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Pro

Val

Asn

Arg

Met

85

Glu

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Arg

Lys

Phe

70

Asn

Ser

Val

Cys

nys

150

Leu

Leu

Thr

val

Pro
230

Gln

Asn

55

Thr

Ser

TyY

Ser

Ser

135

Asp

Thr

Tyr

Lys

Asp

215

Ala

Ala

Ala

40

Tyr

Ile

Leu

Tyr

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Pro

Ser

25

Pro

Gln

Ser

Lys

Gly

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Glu

Gly

Gly

Tyxr

Arg

Thr

90

Phe

Ser

Thr

Pro

val

170

Ser

Thr

val

Phe

Phe

Lys

Gly

Asp

75

Glu

Thr

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu
235

Asn

Gly

Thxr

60

Asp

Asp

Ser

Lys

Glu

140

Pro

Thr

Val

Asn

Ser

220

Gly

Phe

Leu

45

Tyxr

Ser

Thr

Tyr

Gly

125

Ser

Val

Phe

val

Val

205

Lys

Gly

Asn

30

Glu

Tyr

Lys

Ala

Trp

110

Pro

Thr

Thr

Pro

Thr

1920

Asp

Tyx

Pro

Asp

Trp

Ala

Asn

Val

95

Gly

Ser

Ala

val

Ala

175

Val

Gly

Ser

qﬁptcccag caccct gagg ccatcagggc
iTicial

Tyr

Val

Glu

Ser

80

Tyxr

Gln

val

Ala

Ser

160

Val

Pro

Lys

Pro

Val
240

<210>




. <220> <223> 24091 light 40<400> 18 chain Asp Ile Gn Met Thr Gn Ser Pro
Ser Ser Leu Ser Ala Ser Val Ay 151015 45 Asp Arg Val{Ihrig 12806THIQ Qvd, &8 h8
Al a SM0IGWOMp Ile Ay Ile Ser 202530 50 Leu Ser Trp Tyr GIl Gn Lys Pro
Gy Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Asn Ala Asn Asn Leu Ala Asp Ay
Val Pro Ser Arg Phe Ser Ay 55505560 Ser Ay Ser Gy Thr Asp Phe Thr Deu
Thr Ile Ser Ser Leu G n Pro 65707588360 G u Asp Phe Ala Thr Tyr Tyr Cys Leu
G.n Hi.s Asn _Ser_ Al

a Pro Tyr 859095 A 0018-W0LCT/GB 2006 / 0 0 4 5 18 55
T PR 9 7B P frorie 1Y TR G B 6L yBL TS THE N K a Al a

Pro Glu Val Thr Cys Val Val Val Asp Val Ser Glan Glu Asp Pro Glu
10 260 265 270

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285
15

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser
290 295 300

20

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

25 Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile
325 330 335

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
30 340 345 350

Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365
35

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

40

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400

45 asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
50 420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys

435 440 445
55
<210> 17
<211> 705
<212> DNA

60 <213> Artificial

<220>
<223> 240gl light chain



100105110 Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Gu G n Leu Lys Ser Gy
115120125 15 Thr Ala Ser Val Val Cys Leu Leu Asn Asn; sBY200Pr00/0 0k G 01 8
Ala YeU185¥80lLys Val G n Trp Lys Val Asp Asn Ala Lelrjeg?%J Ser Ay Asn Ser
G n 20145150155160 A u Ser Val Thr Gu G n Asp Ser Lys Asp Ser Thr Tyr Ser

Leu Ser 165170175 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys H's Lys
Val Tyr 180185190 Ala Cys Qu Val Thd Hs Gn Gy Leu Ser Ser Pro Val Thr
Lys Ser 195200205 35 The Asn Arg Ay G u Cys 210 <210> 19 40 <211> 100

<212> PRT <213> Honp sapi ens <400> 19 45 Gu Val Gn Leu Val GQu Ser Ay

Ay Gtga%%{gyaéta@& Eocgcﬁggﬁé %%& étcﬁ:ogggﬂ'galegga AggcdRgSer @@ Ala Al a
Ser Ay e Thr Phe "Ser Asp Hs 202530 Tyr Met Asp Trp Val Arg Gn Ala Pro
Ay lgpsatddaghetyaCebatepadd@hgttcc ctgagegect ctgteggega cagggtgace 120
10

atcacatgcc aggcctctca agacattggc atcagectgt cctggtacca gcaaaaaccc 180

ggcaaggcce ctaagctcct gatctacaat gctaacaacc tggccgatgg cgtgcctagt 240
15 aggtttagcg ggtctggttc cggaacagat ttcacactca ccatcagcte actgcagccc 300

gaggacttcg ccacttacta ttgcctgcag cacaacageg ccccctacac cttecggacaa 360

ggcactaaac tggagatcaa gcgtacggta gcggccccat ctgtettceat ctteecgceca 420
20

tctgatgage agttgaaatc tggaactgcc tctgttgtgt gectgctgaa taacttctat 480

cccagagagg ccaaagtaca gtggaaggtg gataacgcce tccaatcggyg taactcccag 540
25 gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgacg 600

ctgagcaaag cagactacga gaaacacaaa gtctacgcct gegaagtcac ccatcagggce 660

ctgagctcge ccgtcacaaa gagcttcaac aggggagagt gttag 705
30

<210> 18

<211> 214

<212> PRT
35 <213> Artificial

<220>

<223> 240g1 light chain
40  <400> 18

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15
45

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Gly Ile Ser

20 25 30
50 Leu Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Asn Ala Asn Asn Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
55 50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70 75 80
60

@lu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Ala Pro Tyr

85 90 95



55354045 Gy Arg Thr Arg Asn Lys Ala Asn Ser Tyr Thr Thr Qu Tyr Ala Ala
505560 60 Ser Val Lys Gy Arg Phe Thr Ile Ser Arg Asp Asp.Se y n, Se
657078008-WR0h18- W01 Ti GE3 2006 / 0 0 4 51 8 56 5 LbuiWB iog'g féoﬁﬁn/bg jxs%
Ser Leu Lys Thr A u Asp Thr Ala Val Tyr 859095 10 Tyr Cys Ala Arg 100 <210>
20 15 <211> 15 <212> PRT <213> Honp sapi ens <400> 20 20 Tyr Phe Asp Tyr Trp
dy Gn Ay Thr Leu Val Thr Val Ser5%er 151015

5

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

10
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

15 Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
20 145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
25

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

30

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

35 Phe Asn Arg Gly Glu Cys
210

<210> 19
40 <211> 100
<212> PRT
<213> Homo sapiens

<400> 19
45
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

50 ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp His
20 25 30

Tyr Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
55 35 40 45

@ly Arg Thr Arg Bsn Lys Ala Asn Ser Tyr Thr Thr Glu Tyr Ala Ala
50 55 60
60

[}

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Sexr
65 70 75 80




. 25<210> 21 <211> 88
Tin G n Ser
|l e PHOIBWORLg Al a
Gn Gn Lys Pro Ay
Leu Gn Ser Ay Val

Pro Ser

Ser
Ser

<212> PRT <213> Hono sapi ens 30<400> 21 Asp Ile G n Mt
Leu Ser Ala Ser Val

Gy 15101p, 3pG8smoro0Mal . B N 8
202530 40 Leu Asn Trp Tyr

Gn Ser Ile Ser Ser Tyr
Lys Ala Pro Lys Leu
Pro Ser Arg Phe Ser

Leu Il e 354045 Tyr Ala Ala Ser Ser
Gy 45505560 Ser Gy Ser Ay Thr

Asp Phe Thr Leu Thr Ile Ser Ser Leu5G n Pro 65707580 50 G u Asp Phe Ala Thr
Tyr Tyr Cys 85 55<210> 22 <211> 13 <212> PRT <213> Honpo sapi ens 60<400> 22

Tyr Thr

10

15

20

25

30

35

40

45

50

55

60

Phe Gy Gn dy Thr

Lys Leu Gu Ile Lys Arg

Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr

Tyr Cys Ala

<210> 20
<211> 15
<212> PRT

<213> Homo
<400> 20

Tyr Phe Asp
1

<210> 21
<211> 88
<212> PRT

<213> Homo
<400> 21

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp
35

Tyr Ala Ala
50

Ser Gly Ser
65

Glu Asp Phe

<210> 22
<211> 13
<212> PRT

<213> Homo
<400> 22

Tyr Thr Phe
1

Arg
100

85

sapiens

TYyTr

Trp
5

sapiens

Met

Thr

20

Tyr

Sexr

Gly

Ala

Thr

Ile

Gln

Ser

Thr

Thr
85

sapiens

Gly

Gln
5

Gly Gln Gly Thr

Gln

Thr

Gln

Leu

Asp

70

Tyr

Gly

Ser

Cys

Lys

Gln

55

Phe

Tyr

Thr

920

10

Pro Ser Ser Leu Ser
10

Arg Ala Ser Gln Ser
25

Pro Gly Lys Ala Pro
40

Ser Gly Val Pro Ser
60

Thr Leu Thr Ile Ser
: 75

Cys

Lys Leu Glu Ile Lys
10

Ala

Ile

Lys

Arg

Ser

Arg

Leu Val Thr Val Ser

Ser

Ser

30

Leu

Phe

Leu

95

Ser
15

Val

15

Ser

Leu

Ser

Gln

Gly

Tyr

Ile

Gly

Pro
80




1510 57 CLAIMS: 1. A neutralising antibody having specificity for human

| L-6, having a heavy chain conprising the sequence gH13 (SEQ ID NO 111) or
a sequence having at |east 90% i dentity thereto and a |ight chain
conprising the sequence gL10 (SEQ ID NO 13) or a sequence having at | east
90% i der&%‘kﬁ\gcéher eto. 2. A neutralising antibody having specificity for
human | L= ording to claim1, having a heavy chain conprising the
sequence given in SEQ ID NO 16 and a |ight chain conprising the sequence
given in SEQ ID NO 18. 3. A humapjsed, fully hunman or chineri.c

neutr al ﬂsiﬁ(?e e SReRPiRady h@wgsaa%ﬁq{ﬂcgw& ¢ gRa P aF 86, RogkY ERFIB] nds to an
epi t 0pe ONediiyd the SoRRHAL:BNS 151 YN e L&c@hdving 4t 1eTiSobyMaNi sed,
fully hurra% or (l:hgl! n%rﬁix;cmneuffralfm g anti g%‘?ﬁsaeg ﬁcg?ln\élggi nec%?ai m 3,

wher ei n t helertty thgyeto aodpdigheshaanioropratngithe esquatues g IUV(SECHD) NEBB3) dRR04,
F105, E106, T149, K150,, A 56, Q159 and S169 of human IL-6. 5. The
humani sed, SEHFISS PRVREAt @PS]@%@%P%‘M%F% i sing antibody of claim 4,
wherein the epitope conprises am no acid residues S47, C50, E93, R104,
F105, E106, T149, K150, A153, Q156, Q159 and S169 and one or nore residues

I f . . : : d
2ira. 2 AR Bo R e henire L b e T R KR 19T b ne oA

sequence eng@h ABeavhehfieavinpEbiak thCRuics gsvehig SEEAUENCE] @indedligit SEQ | D
NO 12 or SEQ ID NO 15 or nucl eotides 58-2008 of SEQ IIl NO 15. 58 8. An

i sol at ed DNiIseyuRiEE he sergnereive: &l HenB N®:1hi ch t he DNA sequence

encodi ng the [ight chain conprises the sequence given in SEQ ID NO 14 or
SEQ I D NO 17 or nucleotides 61-705 of SEQID NO 17. 9. A cloning or
expression vector conprising one or nore DNA sequences according to any one
of cl ai AsAgugnanised, fully humap pr gissrianagfralising aafihedy, haypng wepilicie f[rect or
conpris _ iven i | D NG 15, and; it egquence gi.ven in SEQ
| D NO 1§lﬁmta€TL %gwﬁgcsrﬂ '?0 Gf%cgsl t¥%88h%%%§?%n}§ur%aﬁle Lo(?bﬁ%n%ebygﬁ 8%?%390 or’ &% f)rP $si on
vectors according to claim9 or claim10. 12. A process for the production
of an anti body having binding specificity for human IL-6, conprising

cul turing flhe host cel] of claim 11l and isqlating the anti b.o%, 13. A

phar mac 8ul e Rmadsade lilky pnaagwshingricqentialiving stpduas srmegnetinn i m 1 or
claim2,4 P{m'h? i i L ) : i I ccept abl e
exci pi er’ﬁ}{ef%ﬂg ue tH a%%%ﬁakgﬁﬂ&%fg{d @%@Sgﬁg&ﬁ]ﬂ%ﬁggﬂﬁp@g&g@, accordi ng
to cl ai M43, KEddiAlsaenal 36, QWShpnd Sil 69 of human IL-6.

5. The humanised, fully human or chimeric neutralising antibody of claim 4, wherein the
epitope comprises amino acid residues S47, C50, E93, R104, F105, E106, T149, K150,
A153, Q156, Q159 and S169 and one or more residues selected from C44, 853, AS8, V96,
Q152, Q154, N155, W157, T163, L165, and E172.

0. An 1selated DNA cegnence encoding the heavy and/or light chainds) of an antibody

accerding to claim 1 or claim 2.

7. An isolated DNA sequence according to claim 6 in which the DNA sequence encoding
the heavy chain comprises the sequence given in SEQ ID NO:12 or SEQ ID NO:15 or
nucleotides 58-2008 of SEQ ID NO:15.



ot her active ingredients. An anti body according to claiml or claim
2. or a pharmaceutical conposition according to claim13 or claim 14, for
use in the treatnent or prophylaxis ofga pathol ogi cal disorder that is
medi ated by 11,6, or that is associated with an increased |evel of IL-6.

8. An isolated DNA sequence according to claim 6 in which the DNA sequence encoding
the light chain comprises the sequence given in SEQ ID NO:14 or SEQ ID NO:17 or
nucleotides 61-705 of SEQ ID NO:17.

9. A cloning or expression vector comprising one or more DNA sequences according to

any one of claims 6-8.

10. A vector according to claim 9, wherein the vector comprises the sequence given in

SEQ ID NO:15 and the sequence given in SEQ 1D NO:17.

11. A host cell comprising one or more cloning or expression vectors according to claim 9

or claim 10.

12. A process for the production of an antibody having binding specificity for human IL-6,

comprising culturing the host cell of claim 11 and isolating the antibody.

13. A pharmaceutical composition comprising an antibody according to claim 1 or
claim 2, in combination with one or more of a pharmaceutically acceptable excipient,

diluent or carrier.

14, A pharmaceutical composition according to claim 13, additionally comprising

other active ingredients.

15 An antibody according to ¢laim 1 oy elaim 2 or a pharmaceutical compesttion
according to claim 13 or claim 14, for use in the treatment or prophylaxis of a pathological

disorder that is mediated by IL.-6, or that is associated with an increased level of IL-6.



