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nportant because it is produced in high

quantities by Th2-cells and regul ates nultiple
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growth of certain types of tumors. Type 1 T cell-mediated host defenses are believed
to mediate optimal tumor rejection in vivo, and deviation to a Th2-type response may
contribute to blocking tumor rejection and/or promotion of tumor recurrence
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| mmunol . 1999; 162:78) and may contribute to B-CLL by
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Diabetic nephropathy is one of the major causes of end stage renal disease in the

Western world. Although the incidence of nephropathy owing to type 1 diabetes is



arthritis has been receiving increased interest.
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or RherwmdtblchEthm}s in the USA Japan and Eur ope.
Furthernore, this group of patients has a very poor

How%?e?gfﬁ%bﬁégﬁté%égr%‘ 8# GhdSHyg g)%ﬁwtué@.sengbhﬁml Wany

such p{s?c)qrg gécj %R \1‘@5 dl?%%tfl%hfgwgn ?%kﬂ{rogﬁggsThSIb%

relatiye daret ganstitinraiprevaiaress 2618 |qq0éf dRonaas 15 pRssr.on the
absefbé yiaa idéntifiesaraust icombified tvith ceatadh gﬁdwlpg»oaham@ psthological

fe tupé’é’ &l ﬁBﬁéJdoﬁ%nﬁ@@h tRE DT ar PlgbibpPsy. e disease is usually
seen: Ra <$e%§q% lse'pﬁs %%Sg)%e ﬁ nsfs sa r@fetn'tlﬁé‘%%bﬁée o roér%sbﬁ/e lung

P o o S Bn R A58 T RPN LR o Ak agsfreover.
the piatiestsriseidhednosteinpieasaat expghieskiene brﬁaﬂ’é%ﬁsé’ﬁﬁﬁ grogressing
over G3ritRE B yEarsTEhisOiRitially dutridts Phggicalactpaty, bill iakibe déroginal phase
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evidehde thatli a3, is Gawhesd inrtbk paghogenesistidatarogesna iresegawa et al,

J. Rh&@ﬁw‘éfdﬂ9@#9@:3@%—@@2@?&&@§ri @f af Idiin¢ RheuffatBiapdos®eRal 02-106)
dust (2) i1nhaled organic material to which the
patient has an idiosyncrati¢ i munol ogi cal. response
In termsafipsmenany; flhresissin iteo gtudies Raye §hq)\%lﬂ gjat(lg)1 ﬁpr@wtes a
fibrogenhpleenotype. Knimahshidies favieoshoven elexatedrervalstafdkddeexpression
in artifiGhally hAEeaGhaddiedf Nbidsis sprsharmisrosiidaanb@tauuced by
limi di sea§§,_1%uch as System c Sclerosis or Rheumatoid
elimingtipp,q t‘i‘s. "However, in many instances no cause or
underlying condition is identified. Many such
iL-13padinetdssa prafitdotig poeratype.tAt 3 delbpar level, tharg@rasgveral
mechahnes by whidtiL-1T hay prondote rﬁbgc;gi@,.vmq @ig_ﬁalqgatdwtgyg Ian?h
. rev n : : ased on e
impo %@%@etﬁgggélé%ége)ﬁﬁ 3 I%gni%%%eeﬁ@g«ﬁgmééfg{ %’t h certain
radi ol ogi cal and pat hol ogi cal features, particularly
Therdiznmydemds that tn 13 metscin e fivnoglast bpthto pregaie sk peodustion of
collagiit @nldtto iSRBIR its HredkRiwh ahie fvduting @) firotic pheastype. Skin
fibroql%%‘%‘ﬁ%%sf l—?@}écee%%orgggrtﬁﬁ t%ﬁ ﬂ,@‘?[{%é 2% At @xposure of

cultoigdsim LIRSS {5l 1 ooy BFEOUIBfn RECTAGED Geato Orente
et al, loBharmat@aEapt TharpapDe 298:958-99Dallhfl @dsmbas a similar, but more
transROQEFRTS| AGunirEungvibkdifasticayldiaey | CIBV ) exprédses|thy type I1 1L-4
receprtS%Jirlﬂcqiﬁ %rta Bn%\’lg lsfsfcﬁls C@gr';ng d4y2n¥ .g‘i 78@-#2 61 % %ﬂﬁo@i@}e Bhigse cells
to IL-43 PIPRPIESSerrelps! ¢ dareiy il memaalqly A ENbed € mediators:
GM-GRPpGdERE, VAN betaiosteri (Bopcebebaly misnmgnol 1938

10(1(2{1&152an1433)ere is no satisfactory treatnent for this
i sease. Current treatnent generally takes the form

1B U 8L g RS 5 B roducton by
skin fibreblasts Woihi WO AgNa 1o tealce HreaiRIn BhEL MEffix{Oriente et al, J.
Phargfatet Expniipem000t202:388-094). do- \aacte syrmergisticalyewith iyGF- on
humdiPfisrobiadts bbeMdERY Biopsy of asthma airways to promote expression of
tissue inhibitor of metalloproteinase 1 (TIMP-1). Breakdown of extracellular matrix is
effected by matrix metalloproteinases, which are inhibited by TIMP-1. This action of



under investigation including Interferon gamma, which
has shown a trend to inproved survival in a recent

wo aroges@arady, and perfenidone. There is evi deneer/Eban7/050219
I L- 13 and cyt oki nes associ dced with the Th2 phenotype

IL-13a\5v8uld' ég\%é(ﬁcgtfﬁe%gg RAD S iation (Zhok st - Amay Saysiol. Cel
Physj%lk 435-C442) 3. Pathol. 2004 164(6): 1989- 2001
Jakubzick et al, Immunol. Res. 2004 30(3):339-349;

OverI@pibdi6K of IL-28 .in danSyddle nhi E‘% hz%lds té%%eé?hé‘l?aﬁrp?‘ossﬁ% ‘epithelial

ol el o o oot Aot e i
chitingsgy. AINEHHRYRESTEAPENSIVENRSS| Intarstitie)fbrosiattyra® celenwdrsophy

and surfactant aceuimdaton (Zhatetldl- LTHrs Invese! 1399 1@8(6516579 -788).
pat hogenesi s of scieroderm (Hasegavva et at

ore S8 AT BT AR Shflhfye

pulmengRy, gb;rgsrsl GovBi & @F@dl"’é‘sc*'h%f@eswémb@haxhlbllramd up regulation
of IL-dBohnl 3Bazand iLbt (aewelt ap e, yiNF RANTEIL 1 R6)tH RSpBAYE to
bleorB pEMNBAL BYaRsE, WEN Srédhot! dustdpHNB! 85 fibPEhow U Upregulation of IL-

artificially induced nodel’s of fibrosis, and
" fibrosis can be reduced by elinination of IL-13.
I L-13 pronotes a profibrotic phenotype. At a cellular
Belperivet al (Anerk Raspirs Sel \dl. Biobc2008 27rd 16312/ istididd. tHe3expression

and roRyofiLorRtie-4f 4k 8 6C cﬂé‘h‘r(ﬁérﬂé‘@ﬁ ORAEWBYSe Bbmycin fibrosis
modé Wﬁ%&fﬁq@%r&%ﬁ%ﬂ g_r ll§ %ﬂfjﬂgﬁ %Erei%%gg{w Eegﬁpqsggblbleomycrn
Prior feyrg Adbr SIRg BRYYCloNshantiled dantibadies significantly
reducsgl Iuag dibrosis th tespionbeé ko bicotsydir esledsessed hykinbavwavsiypyoline
level®t Dédpitetthe indreassy @ﬁ‘pre§l§|’oﬁ offiLlriahhashindPea8e hebtraltshtion of
IL-4H ﬁ@b@ (Snl q‘rﬂr%@é IL-4 receptor) and exposure

egi

roblasts to IL-13 | ead
In ang OB RCG 100 FRiSHE GEHRPAEY BT Ean tom EAL Ede mause,
absegce phiir hdi¢iolknoEkputsT et noR 64, Pofe@E8B agaitst lung-fibrasisoThere is
no adti®l rofddiibhalf knBolkouTrf §.-4tiA aLnsetr@rdékeutfse(Kbrod%uémm J.

Immthén g{dd4b{ f&’h@é@#@? }] TJHen;?ro %c%ge)ﬁ?%f(@r Igs‘?‘f %R%%? ot due to

a differpgog iy sl IGTBATIENERiR i Wngt i dlRiockeiisand BALBJq@taI cell
numherg rerreited acg similan, ssf the indiel ipflamehatonf t@mpanentyseemds to be the
unafféd&t@ﬂl @’dﬁhdbﬂl&dbﬁﬁtﬂ{éht is [GWeERT IL-& 4paFL - MM AR compared

with B b{t tB te!c 2 n?t]fﬁ)% js this cannof explain
the d § Q %r T aﬁ;ﬁ%@% m@rﬁ&?a@e&' %rens? in g jevels of

CWOKN%rbﬁ@WQSD dLA1Bi 'idh angliu-d rrtobuﬂng forrled0.cMOR-4 agalowa iterfeCon,
TGF-miv 6dditios) thendaméehuiber &f fibFIBM B ORre ré_@FeE’tedThﬁﬁ Jurddi08¥ the
dnﬁer@&%ﬁ%t&&@t Frrgr E;E’rt fithe ioxaer 9@&%‘ tha! rgdl,mtfotﬁ F%r&ben lis

j ne
reducgd, THsIRdigalss Jhgiass 5340 ?3 gt il BNt 'ﬂgé?mmatow
r eSPQ*?éPaWtdﬁﬂtﬁf@ Raviegla mrwquc;rﬂc BRi-dikgyiarold. it has been suggested
that llexBrraigbl bxémits fibroticxeffest vm‘TGEt-re(deé)et aRtx Bxp. Med. 2001

|
ff‘}f%‘ﬁi%%@“;%@%?ﬁv&%%'g% '8‘%8%[7% Epz‘g'dg é&%\ré;” gduced in

thus tend to reduce matrr X degradation
(Zhou et al, Am J. Physiol. Cell Physiol. 2005
interleddn ¢488y Osz(pected to exert a similar effect as IL-13 as both act via the

same receptor. IL-4 is significantly upregulated in the lungs of mice with bieomycin
induced lung fibrosis (Gharaee-Kermani et al, Cytokine 2001 15:138-147). However,
comparing bleomycin-induced lung fibrosis in C57BL6/J mice which overexpress IL-



Over-expression of |1L-13 in transgenic mce leads to

subepithelial fibrosis, epithelial cell hypertrophy,
w@odegoicel | hyperpl asia, crystal deposition (BCI/EPD07/050219

manmal i an chitinase), airwdy hyper-responsiveness,

terstitial, fibrosis,.type cel ertro .
4, 14 Rhebss bR wildYyB8: RickYBia AR, PRYSRELLR e B, Physiol
2002 28860)103(16): 176 righnot firy evidersn that Hafrwamivalved indurg
fibrosty. Filrosistwasiscteptubed irt ILe4 khockdutegrel -4 ndecegpressing mice
had ﬂ&‘éé‘é‘&ﬁfe\éfafs'cl}frf%% s. C57B1/6J mice, which are

suscepti b exhibit rapid up regulation of [|L-13,

IL-13Ra and IL-4 (as well as TGFR TNFR&X and I LI Rs)
BAL gytoling fryeiseot Ib-1bpevigaifisanthnelavates ip oatigatsowith gevatisty of
formssafmlnbhbiyeﬂbrdglsntbtoughavmummsgjdérablewarmblllty Ex@ession of IL-13
is &gr@ﬁ&ﬁrﬁ E}) %r%ul%lted ﬁ%JvéﬂaRﬁﬁa@répha@@ sl odRihed @l‘d?ﬁ pa@.@ﬁt_% with lung

fibros studi e e expression and role of

-4 and the CC chenokine ClO in a nouse bl eonycin
flbr03|s nodel . Lung tissue levels of both IL-13 and
The strondestndingas edidence espesseorh oeseaomatittie UnReeirsity of Michigan.

Jakut&‘?ékt %ﬁc’ﬂ bofddgere SQTavaSTJ&eH g dx@kyddienat 1Lang anb it U3and their
recep?cgg r&%gll'eg%?%ﬁ%rg%b ggggﬁéqglt }Dﬁngﬁzﬂl?ﬂé&é NL-13 gene

expreﬁwﬂdamrlsewuegrea m §pecw@§ﬁﬁ1f@fMP Affes®5dng than lung from
normalsrediserdang fibrdticAcdnaitiomes. Emblasts;etulturmbfmm patirite with

IPF/UW-" hblw gﬁt@nee f&“s‘iorpﬁf thang-13 SMPRI-8 redebtan Yoheared with
tISSU%L(g}IBI’ qé aé%% gﬁsfrqimf%%gﬁfswlw E} %l Hg%g other
formsreftlung figrosis. de Perticy %rgmenghmp@ﬁ £¢ {30 WBiP a“HPé‘F%"T‘%b'Y the
epicentre ad déxbgseaotivity, stainfpadimdahustrarfigly fordhese reéceggors (Jakubzick
et al, KNREKRHEF2AEPh PDbek-Ro3alakubzick 8M&INAM. J26@hol. 2003
162:1h75. £48 ARG I E@?éﬁ?gtﬁ@ 56{){%4@5 1'9‘8912°qc?1b§1%R8€zlck et

al, Imemienalufegs- 200430(3kASEAS: Jakiriduetenlcdy it Paibp), 2004 57.477-

486).nunbers recruited are simlar, so the initial
i nfl ammat ory conponent seens to be the wunaffected.

There;%%icé;no ﬁsl técéecgiﬁgég‘?ﬁéttﬂ%éﬁéﬁhek% bénéra"ligﬂij hL: 133i1n particular

promaier @ PrRfibretiep %@féwpﬁda.aﬁé%asrtu%famaiﬁt s s een shown that
chermogilyanducddiibraisisf amebe eeducetlityr glmnisatiorohlpd3 (either in gene

knockBLPE! BY BatiL-18NGHtBoWRS ). SofkdiiatedndidatdsahbeN el 3 iinore

mpoﬁ%t ok '%oﬁ%é@%h@% J4is tﬁé}g Cln'nE%ll é{ﬂ&%%éc fof the role of

IL-13tiR QUQHWWJ%@$IS SHIBPEHP 6'2@ algtfs? s pcsirlecprergiipoulated i
the Iungsast p@ftlentsseNlttdll?Ff erent animals post FITC, but in the

I L- 13 -/- mce the production of collagen I is
A grosy’\?a evélsﬂ éu&?e‘%ﬁs‘ SR r%mpSrtér‘?tsr%Ieofor ||Il-'193033ndss§dr’cﬁéraples for the
treatngp ra ygnqa;g\ﬂ g uigﬁ?h@{c))ﬁpmlzi‘a%s “induged hepatic

fibrodis, anavaraes fsugg@ipeknnpqnm flbLosl% a9 gitF [diasussed gisewhere],
sclerédéﬁﬁ)lc effect via TGF-i (Lee et al, J. Exp. Med.
2001 194:809-821). However in this FI TC nodel ,

ExpeElX S onwgélsa%wk g.r\l\qu%?% ||ir%ﬁjg fg\éfe ldentlfled I -13 as
the darrunantleéﬁec&rf%qkl%%ﬂ fibregis4g S@M?W' BT ’B'ﬁéam%fé J. Clin.
Investet@®qg; 004: 117-4 855 Biaagei dtiat.aht/rynum. eZﬁﬂTaﬂé@ 52119: IKelmar et al.
Clin. 'E&BQ%IIQF YB0D2; 8t 0a) aaatsistosdnidERe dithauith irdluced

lnflarﬁg\?gr aegsrl)% és ﬁha@t%cte%&qt' 4}8 Q%d%%ﬁi‘léfe&é otssltlon
iaramonte et aI J.

g
deCfWﬂLWG‘Oﬁ%’ b Grin ShE et ed animals tChi



WO 2007/ 080174 PCT/ EP2007/ 050219 13 4, IL-4 knockouts
and wild type, lzbicki et at (Am J. Physiol. Lung

w@edorodmab4  Physiol 2002 283(5):L1110-L1116) dPdI/BR1007/050219
find evidence that |IL-4 wad4invol ved in lung

cin, B8 T0g0, [4A7, ExBRls EESHER b 2 A A e
continuiegrans @ndlmswt qudft@tlp@@étts of IL-13 are
significantly elevated in patients wwth a variety of

The amﬁa%cofséauerme@%.ygﬁglttgzﬁ] %(S)é%e‘i fo&mgeggw; :ttho?@S ﬁaéfa@t
maturdHrb i seddende’ Bidas s iBhal kst o Bk bd from

patients with lung fibrosis. The strongest clinical
A polynuctentide ermodging iart 3 sssed farith at SEQe!l. DINQ=0s (This @ the DNA

sequellceltbBte matlak Whdtefksadiibrize! tRAMIeD HaNa stiquehed i9sRRent).

expression of I'L-13 and IL- 4 and theif receptors in

surgical lung biopsies frompatients with pul npnary
All patgrj @6§|'§eraFLﬂ’eIQfQj@'ﬁ%es dizgipaed wWihin teRierad spasificatiop
(includingsprypatenisagplicatibiPto whichcthisdapplicgtiomalairms ipgiofity) rare

expre§§]F/%HSerﬂfrel9tlﬁc% Fb#ﬁt@d heRIiPbY Gefepdfdd.i ons. Fi brobl asts
tured frompatients with "I PF/ U P show he| ghtened

expression of the IL-13 and IL-4 receptor, ng
Receqfyt yaconassiaising inmupe sesrsesAgainstde s be?? ?Wﬁﬁt of
asthmzahaenbesemdescribmdh@V Ol 421980 611 )oAlrele fof tr-i8 imthe sensitisation of
the sKin & Qﬁ\hﬁmdtéhtﬂﬁéﬂér@éh@has Bl Bédi RYeAY destmsdd gm&m@t@ etal.,

he JBpieR O ifRRbleghy SouFrAERSF 295?12“6226‘?2023% ors '

(Jakubzick et al, J. I'mrunol 2003 171:2684-2693;
The piesarid mvehtion movldéaBnantIBadhﬂhat tmmBmLi@adersﬂibmme binding

of hiLJEKWRAIbDh ehaiRk .of AM-13R iRAIINABRACAHH LE646R)21989- 2001;
Jakubzick et at, Imunol. Res. 2004 30(3):339-349;

Jakubzick et at, J. din. Pathol. 2004 57:477- 486).
Summpgey ef the Ip¥entian vitro evidence that Th2 cytokines in
general and IL-13 in particular pronote a profibrotic

é‘ﬁiﬂtir)/\il#ttlohﬂhéﬁefd)r@%ﬁbv@e@@ln@ttlbmgiQir aintigeh dihdieg fragment

therefgmwﬁt ns?%é&flcglﬂﬁgbﬁg l('.icﬁétjt dhgéé’?ﬁesa&‘r;\ﬂg Hllgq%ceﬂte
preseny inygpiion Pravidemen B‘BH'P St aglieribindigdeg R pEof Which

specifidalty Hindsl BIL-$3 apd e:ommp@r:‘-taaGDRetB phiohos ianeariant @b the gequence
set fofthtiﬁ @E@ | DRO:3 br 4.vaghhhino@hich\dnéesrawof arhinohecid eéstdods within

said (.l) R fiﬂ gﬁémrétﬁéﬂswd?ﬁ 'tive gHﬁﬁ@%Eﬁ rre Rue! lh’tléécéﬁgspondmg

ce are unre un

posma'atn SECTRING:3-pe one '?159@ Wy e, Prepeih TRegYea faess,

differemqesrin samino @icis fesudueLsetrs qomeo/atlhe:sabsféytl@m t he
treatment of a variety of fibrotic conditions,

The te't‘l’ﬁl 4 é&ﬂcélﬁﬂﬁlﬁ&@’s L& firdd é ?(%?F@stén‘t’spéblﬁéé’tﬁirﬁm relation
f

o aniiic ahd 47 neh Bieing PoORBRE bel 2 Ly phdin at the
antlb@w linds hils 18 vdth no QBlﬂﬁtﬁréf'G@fm |btﬂttl q ﬂ'@@b@HH@rﬁt prpteins and in

particuiemuiidrell -4 L Tha tasn hohevdodoesintt etdleds tre fagt tiat matibodies of

: “_eq al J. din.
ine i b RUSE by eSO atals TS W Rt a) . O

2001; 166:5219; Kunar et al .
The term “neutralises” as used throughout ‘the present specification in relation to

antibodies and antigen binding fragments thereof of the invention means that the
biological activity of IL-13 is reduced in the presence of the antibodies and antigen
binding fragments of the present invention in comparison to the activity of IL-13 in the
absence of such antibodies and antigen binding fragments thereof. Levels of



Ain. Exp. Allergy 2002; 32:1104). In schistosom asis,

al t hough the egg-induced inflanmatory response was
waonabgared by |1L-13 bl ockade, col |l agen deposiPCDEP2007/050219

decreased by nore than 85%i15n chronically infected

neutr%%#@b%@é??dﬁﬁ%@%?ﬁé@ﬁ' *ﬁ%%psfgo%é@%%me of e assays as
set outin theeesHnrRiesbelaw.Heparamelginzodi-1 eell pretiferatiayasedy which
may beocdrried edt fordexanthleiasidelsedbexat chIExamphB $8-3.56- The Tleatralisation

of IL- mnﬁﬂlsaéél}ls%y% Hxefed BY a?%%ssh% %haer g@%'regtgéé(? EF?E gﬁlcle rril(':oehferatlon
in thetpﬁ%%er]cg o graaélgp aé‘é'bﬁg)ﬁce is present). A

polynucleotlde encoding hlL-13 is set forth in
If an d5itiQoty Br biftidén b{nfingsfragmehethiskéof is eqpableefin@utratigation then

this |S'Tﬁ8|l3'éf?vé36ﬂhﬁlb"ho?\e6futﬁ8qr@terécﬁi@h HetweBR hill-4BanSiedReptor.

Antibdfiel P qarfl %@@‘ﬁé&%ﬁ? Cplg b %a‘?g?qﬂ"ﬂ%%n. o

woulddigveai Bitso apleiss dhan dROmicraianms /e @ Sﬁi)ma@a (prawrograms/ml in
the T aseltprplifecaticnydssayeas sotput isEyampte 281 Brdedry3.5.
i ncorporated herein by reference. Recently vaccines

o G TR R i v

antigegpbipding fagments dharechwhigh have ﬂqlf'lﬁ%'e%ﬂ%ﬁ‘ glising afivily to the
antibddies exemplifeedemerein oreexashplaldnéibgdies witish adtain theareutralising
acﬂvnt?%‘fﬂ'ﬂﬂﬂ’mﬁéw bed) fl)HﬂiféﬁaﬁlSn Rksa) as sef b6t idENapled.3, 3.4 or
35 nmunol ogy, 2003, 170: 2488-2495). The present

i nvention provides an anti body that binds hlL-13 and
inhibits the binding of hlL-13 with both chains of

As usbd lhetSiR the ¢éerm ImadRatesintedris-inBikition dithedindiog of He13 to its

rece {d}vsﬁw/bpBnoEngpcsfetﬁérﬂteratw@ntbeweéﬁw 8B Qe ity RcePRs thereby

t
deco a”g'g ﬁ%&fﬁsﬁbﬁ '1%?8“%&151 % é{v?gf“w\ 1céﬁ‘ﬁézlﬂgblacbl‘%{hd/or
blockuag 9 eithenor Held otk dd&st! 7 2 6 led SARoamr B

here|mmmmtsl<gmmrtboth|dﬁ¢hésea@neptor$ Heh@ﬂforwflbjhdlng of IL-13 to its

rece anbéﬁiéa%umd“mssé%kalL@aﬁnfbr@@mplém Be@IthiB asbaphas set
out mé %f(g%rp,%]ée@v ?J}eex%ﬁgﬂg %ﬁeEITA%% mefddsddh as that descnbed in

or’a vari ch one or two am
Example B-rand Bfes within said CDRH3 of said vari ant
differs fromthe amno acid residue in the

The ahAb6&RBUNGI AHtigePASihdihg FrdghnerittNerbofN6T the presertdnvention may
be th?ergggﬁ% é‘%ﬂﬁboo(f e§ Qﬁd% eégﬁblddwocﬁ ?%nwﬁv%‘?e fid SEIBNERF use in

r esi are c vative s stltutlons
theraghe term: 'specifically binds" as used throughout the
present specification in relation to antibodies and

In on@@&b@ﬁntr@r@% ﬁ@vfde@gé”feahﬁoddwmftlg@h Bihding fregmératrthereof
whic lc,IaEI a%%n%r#@} BRI ¥ n@iﬁgothe sequence
i

|n|ngto ot human prot el ns “and
setfog r"f' mn |1 L-4. The term however does not
excl ude the fact that antibodies of the invention may
In oné@kRhddmenibie-areidoty ve antigédn bindinpfrggment oflthe presenteinwention

neutrélfb%%tdtﬁ’héﬁﬂ_sﬁas used t hroughout the present

specification in relation to antibodies and antigen
bi ndi n%é) agnments thereof of the |nveTnt| on peans t hat
In anether e ﬂsgeretaihe@ahpwy " gptigen Binding fragMEeBHO| therigsent

invenpore seothdates thd biraling dokliresn dnd 3datitsgeneptor.



bi ndi ng fragnents of the present invention in
conparison to the activity of IL-13 in the absence of

W@ paii/o8mv4 bodi es and anti gen bi ndi ng fragnment spehEP®01/050219
Level s of WD 2007/080174 Pa@a/ EP2007/ 050219 15

In anogﬁgt rﬁ)lee'cg %Bﬁegpréggpﬁlﬁvgﬁtisu egg e gré)twd%g?aq ﬁnﬁtp%dy or antigen
bmdnr@égagm@gt eresf,whieh specifigaly hindsihii=13 apdimodulates the
interaptien bé#wesin loih- B 88y ki8R, nmay be carried out for

exan‘pl e as described in Exanple 3.3-3.5. The

eutr ation f |.L- in thi,s as
in corii hitodtRens anfiiodits a7 e nvaior S Bkt Bp i AGH ierction
betweeReh!brissantt BlLol SR&wt may ase @l%ﬂﬁthgwyraqtmnahetwﬁen thdlehyt 3 and
hiL-13R tleereby decouploigitheftiiagdet - t3R sigablling patipaby.e of
neutrallsation then this is indicative of inhibition
t he t|on between.hl L-13 and its, receptoy.. -
in ancifiet SBpp o the, Phectt BRENYEP i VieSh o cribbeY & plfigen binding
fragmgpt whetgin H@CP&H% gamprises e seguanserf\eEQADNESE. dn a further
emboliasenttthaaniibOdy or agtigersbintingdradresist theseof of the present invention

furthePLHMBHOEE BRB/IFmdra oftthe fdl E)Mn§ 8bhudi@ls EBRRIJ: AE@ITANO:2,

CDR@%@MIQ DGR SEQ O NG DR SEQ D Qi and cORLS:

NP Eeln aﬁvﬁ%@o&r@goqﬂmerﬁm geasent Kuyengon tayrﬁ,rrﬂognpnses these
CDR $d;m.rermbswh1th:dchmmgt afuhumbarftameworkaforsexagn@letasva hymaaised

antibddyeor fAlrhédhefecgxenpl i fied herein, for exanple
anti bodi es which retain the neutralising activity of

H2L1 in the TF 1 cell proliferation assay as_set out
In anqtherssnast ef thespregent ipvEntiprEthere i Rioyidieer 4 AntizRdy @i #Atigen
bindingrfearmentethiérewt avidch spedficallgrbinds hihe1diardt! cgmpfiséd the3following
CDRstO its receptor, and/or blocking of the interaction

twe apd its receptor thereby decoupling the
CDRﬁ? H#ILD& ng gnal I i ng pathway. This can be

CDRHRhl b$Epo|nDé\‘9/%r bl ocki ng of either or both of
CDRHB: 13880.BdND1313Ra2. The hl L-13 receptor as used

CDRmarelgEQqemN@ma or both of these receptors.

nding of IL-13 to its receptor can be
CDRL@ %%@qﬁﬁ%\%ral ways, for exanple by use of the

CDRb%say%Egé RMNO:®ut in the exanpl es bel ow, for exanple
an ELI SA net hod such as that described in Exanple 6.5

In on@@ﬂb@dﬁneﬂﬂtﬁ’ tREbrdt afventien dnkl AeRofk dfdhB THRS G antibody
or ant} t?ﬂéxngffréacﬂwgerwrﬁgg%n@ﬂ\é \;ahgﬁts”&%he lafbl-tiﬁ %f"B?t% the
sequances JgiacAle/er 6ACHIBTAR CORLMILRPMPHS AR € Bie Aming apid
residues whiokridiféat feom dime abninty acid residugdm the eeliregpdndingreasition in the
sequéﬂ&@rli%ﬂafd abbie B uEResibstitdibhy ilbhffiso Btid-résiduastnay be

conse‘f\? lf:a Bﬁ}\@?g"‘% %QQR{g'IeS %&fttﬁ\ g@ﬁ(ﬁ ﬁ?&r% hgsﬁ érﬂfn"otbmd for

an altgaliyeRYHaRIONE B0y SRl SUE U Lo with Vaiie,
or Isolegigineal i ses human |1L-13. I n another enbodi nent the
anti body or antigen binding fragment of the present

Throul ﬂBGf‘ﬁw'lé’é‘péE?I‘ijdHtl%eémH@a@H ndiiB0efin BHBHYY deghent8s iahé
numberedegccordmg to the Kabat scheme. Similarly, the terms "CDR", "CDRL1",
"CDRL2", "CDRL3", "CDRH1", "CDRH2", "CDRH3" follow the Kabat numbering
system as set forth in Kabat et al; Sequences of proteins of Immunological Interest
NIH, 1987 with the exception that position 30 of the heavy chain is taken to be part of
a CDR.



WO 2007/ 080174 PCT/ EP2007/ 050219 16 In another aspect
of the present invention there is provided an anti body
wo@rooangiigen bi ndi ng fragnment thereof which  PCT/EP2007/050219

specifically bi nds hi L-13 and nodul ates the

i ra on bet ween. hl L.-13 and hlL-13 .
As uspHBIAR NS Sort R IR 2 B seanitcardleteaggpoisting of
and “¢ofi$ist$ ©F't he i nteraction between hliL-13 and hlL-13R

but may al so bl ock the interaction between hlL-13 and

In andthér dstact BEfHDYvERESHH Perd & ﬁr%@ndéﬁ'—ari@ﬁm&d nt:gen blndlng

A ortﬂ in

[
raom B Rt il LS vl SBe P i
A rRndA Mledomainecamplising mﬁase@wwtée@mhﬁ f.D.NO:8.
SEQ IDNO3. In a further enbodinent the antibody or

In andifés m&bﬂm&avéﬁm@e H\&b@fafedoafn isBRiteY G4 ﬁémam of an

antlqugll q%(r)ﬁérhs %g}%:t%?@{%‘%%% onett’%rgp%arg%onaglg\;p& of SEQ.I.D.NO:
+.1n opsrgnbodipgnt the N@laaed ¥bRdomagseos an antileedy

consmis «bf @Rhﬁsnsts@ehtnﬂlyl\@eﬁw isblated Vit ddreaineofierdantivddyt dedected

from tRE QPN cbﬁ‘éﬁ@t“ﬁ%@ﬂsﬁéﬂtﬂjwomw 1199 3thpefy. CDR
sequences in the context of ‘a human framework, for

npl e as_a humani sed anti bo‘%)é or fragnent thereof
In anqtheraaﬁgq%pf ﬁ‘@d@&?m&” theee ﬁr%@e di Em/éff'ﬁt?QﬂY qrh@}t@epsbmdmg
fragmpnbithiedsaf comEisingea MH domeairt sglenteddrordithe gfowmoemtisting of;

SEQ. Fﬂjqq@qf 1wh||g_c{p, sR8qiaf i cal ly binds hlL-13, and conpri ses
t he o ovvlng CDRs CDRHl SEQ I. DNOI CDRH2

S D.NO 3
In anqﬂg% EI‘SH?CN@f th@ '“EﬁNLOZ‘ thSF_‘%jSI previdedzan @EﬁF@.@y vieh specilieally
binds Gilll-n3 @nel atrteastiinieibits dfe interaplies betwdemvielht 1Dand hd-08R which
antibo® @nYriddden RERRy ?}ﬁalﬁ MSEI@ 1. D‘N@f 1 ?ég@%})ﬂ%@ggf’ﬂnﬁléﬁﬁﬁd from
the gr@ﬁéggﬁgﬁaﬂ é?g@slt egl g%v%%@%%h variant CDR wi ||
conprise one or two amno acid residues which differ
In andthemaspest aftheonsentibn iherel iseprionidedearc antitextyomblich gpecifically
binds ihﬂ_SHB'éPﬂ athehdianhibRElHRNBGeratBdreBe@i®ren|LSIB And hiL-13R which

antlbo%& %ﬂ'bf)r\% | sA'Re %? lﬂ%f %CE'CglI ‘[Z)qudﬂfﬁn(ﬁrgﬁ Scﬁ? cpaun stelected from
the QFQHE%EV@SB%EB? érh'-ﬁyoaggdz% gpd zén aI ternative

hydr ophobi ¢ am no acid, for exanple substituting
In andtBeiCadpectbf theMialémon thefe IsSeofideldh arftibcalyabeigh spleicHically
binds PREG S idrt! Ié’gst lﬁﬁbw[ggtr?ecfngerégﬁé HERveh Fﬁﬂt rq hiL-13R which
antlbogﬁyﬂ;qrréqrﬁes 3 h@a\{)@q:fpﬁgn o%§%CQ ané a?jgﬁ? ﬁaln selecqed from
the gro@prRLBSIstiINCDRYEQ. 1 ICNRK22, 23 eJDRBS fol l ow t he Kabat

nunberi ng system as set forth in Kabat et al ;
In anothH 55t oPhePh0E RidiSthete |SPRVRICAH £ ahtidddyBhEiRh specifically
binds hlL-13 and at least inhibits the interaction between hiL-13 and hiL-13R which
antibody comprises a heavy chain of SEQ.1.D.NO:21 and a light chain selected from
the group consisting of; SEQ.1.D.NO:22, 23 and 24.

In another aspect of the invention there is provided an antibody or antigen binding
fragment thereof which inhibits the binding of the antibody comprising a heavy chain
of SEQ.I.D.NO: 18 and a light chain of SEQ.1.D.NO:22 to hiL-13.



NIH, 1987 with the exception that position 30 of the
heavy chain is taken to be part of a CDR WD
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term "conprising” and "conpsi ses" incorporates

"consisting of and. "consists of'. 1 not her .aspect
in acosfSRie M) e brasePhinvERiE Hite Ripte idh ERNBRNSEF Sritibody
whichzgitiogdy coMidisag a Y Hatpmain af ek Q@dED MNAyiiarichg VA demain
selectédfrom tlo® groupstorgisting cfe§EELD.NO115, dBtdnd 17.

SEQ1.D.NO 7 and a VL domai n conprising the sequence

set forth in SEQ |, D. .8. .. In.anot her, aspect .of , th
in accRFdaried iih b PESelt VB Tcia thesf 5 BiviRcA DR s chaaibody
whichantibgdy iceampyises mpY Helomgin ivé: SequdadNO 43lasst @ ¥Lfdamainhe
selecteddrgm ¢lemgiciip cehsitinGEsD SEQ.NOINOA5, 18,ant217.13 and 14.

I n one enbodi nent the isolated VH donmain of an

i oc BB SRES 1 BBl R 4 SRS LSl s
whichginippdy 6aBIRssER @ W dopin ofy, SIER.17D.NQ:131and a ¥Ldremain,

selected feomo thee graagpemnisisiingtdfeSEQEDINOM 5, Hérand £7.pr ovi ded
an anti body or antigen binding fragnent thereof

in accBARTder il 5 He<ERr Ty Bafice g8 s bR S pfihifsag antivody

whichzqdibRey cagpsises 6 Vidiomaio @fit SBR- PN 1/ ans aViLdiemain

selectedtfidmo dye glouphcasistingi afaBER. [.DIN@SIShNB-ahdl Bhd at | east
inhibits the interaction between hlL-13 and hlL-13R

i accliie IRLIESRBATRE AR S R AL by pantsen
bindingrfragimentribeeaaf ek bindsdp theprptides setud iy Sk 1D NO:90, 99,
102, 31106 166,pH17, 168, 108, 110;drtli a2 taner €14 butdaes e diad the
peptidRitdR oaY inbEQN P RES| 60, CRY1| Y 04Rind0p1 ) hekinahiHdg ik @@fifed as
havmé\%mq%uﬁvgqjérﬂgodwhgEﬁ%ﬁ?l?@@sﬁgtqﬁggdE%hegcﬂe%@?ngdmelreﬂ\ ?’(ﬁ example
antibogiies WhishNietai Sarter.odiga ecivii 1o 434 Sindieg to bmapdk-13
peptidesan phe &htSA taisagy ab ;sebe) in. BExaNipl2B.423 and 24. In

anot her aspect of the invention there is provided an

tibod Lch speci fic | nds -

in andties Aokt BRLS P BRI HERR IpigBlos MefadsofPRetio s Btan
patientsaffliptedawith 8 sliseasemsdisrdenraspaiyiveraimpdiation of the interaction
betweSEQIL-13. N@l BIL- 43 (sudh ghbsthingd, COBDes atleid rionitis t &tepic
derm&itBY R hietddNeRbriscdRel stéb VPadrinig@ringdo 24id patient a
tera o3RRS B, S8 of i B SR ppreo
as desefiesh herefhe interacti on between hlL-13 and hiL-13R

whi ch anti body conprises a heavy chain of
Use oPaR dntiBodPol thetitdetidr @the thamiTasr€ 6f 8tnédieamehbfr the
veatri 0L 4758 el oK gt B foton

c
betweghihlhdld2 hﬁﬁ??@é%aﬁprﬂipw edf r agnent thereof which
inhibits the binding of the antibody conprising a

In a furty \aspbét the ivferftioR. groldddi®a rtHutdofasdiéing arhanti-lof3 antibody

suitat;gg%rl g.@@%@ P\gH#ch-rﬁétho}@Qo%%?de%%Miding an antibody which
specifically %‘ﬁmos to IL-13Ra1, ii) determining whether the antiboady binds specifically
to IL-13Ra2, and selecting an antibody which binds in step ii) for further
development.

Detailed Description of the Invention




18 In accordance with the present invention there is
provi ded a humani sed anti body which anti body
waoeonsEes a VH domain of: SEQ I.D.NO 11 and aP®I/EP2007/050219

domai n  sel ect ed fromthe gpoup consi sting of:
accordance with the

. 4. D, 15, 1
The anftddien o Roaxeedl iventon ey bayiasoat msien s kigoments
thereokhiymamyychiMAEEe oa htimsnisedcantihodiass and vhbnio oa bispetific.
SEQ1.D.NO 12 and a VL donain selected fromthe group

1. AnfiBBaVStrii&upbs SEQ | . D. NO 15, 16 and 17. In accordance
_—rﬁkrwm'@se invention there is provided a

humani sed ant i body whi ch anti body conprises a VH
1.1 IntaghAntibediessSEQ | . D.NO 13 and a VL domain sel ect ed

fromthe group consisting of: SEQI.D. NO 15, 16 and
Intact éﬁtibdd’esa% dé%@rd%ﬁlﬂmtelﬁ &%&% ,&é ?{ﬁsﬂls(?ﬁ LPRRt o

a.pumanise nt |

neavy B ASHRR AUIRCL ot BTt e B ey
heterotpirameric glyrerioteing pbappiexigatelyn! 2Wfda, ommpsel: of two identical
light (L3ERQaINSRIWIBIdehticahdaly (H) Bh@ﬁ@OWQIlﬁﬂy véddh lidhe chain is
linked B 8§%@8ly 'CHMWE)} Sfe EBELI8n1 &sﬁl‘h&‘é'b?»ﬁ 9 Cbat@@ t?er (%fhdésulﬂde
hnkageas Bétg/%gg ththeg ?cflﬂm%%dff@ Rd iggmugeglo Li@'QISO iypss vanies. Each
heavy @O@ lightghain @éso hamintraghainidisuifide bridges.1 Each ieady ebaindias at
one enldi andaridttle doemin ¢¢H) ftlowedt by 8 nGRBrbf Yehd@At rddidns. 184ch

light criid had 3 véﬁé%ieebé?m%'im L.")gan'dsa g@rﬁitﬁﬁfjreg]forbgﬁ}’é OfhePnd: the
it b I B G,

chain gng thelight shaiarvasiebls semair isaligned wittthe varidblegdaroain of the
heavy bliaian Tie-lighit cheipisiaf emtibodiel érdnh. hisht 98R8YraA6 speties \¢hnide

assign&d &TBhe of tvlo t ;Jésaéb@lbﬁ% ;f;i‘r%pé?rﬁ L%bﬁﬁ%ds@&%ﬁtl’pg%r{\i}ﬂgreﬁld

od -of
ek e i e
constaegla plghetshoaNy chates hemasrentibetigscrarbe agsigaed to five
differentidlaskeR, (ghydgDagEasg@ramd IGUPDgGhhe 1A eah biefutthsr subdlwded

into suB&BSdes, 1661 NRIAZ, 11§83 UM R LRAYg AP IRLT SR SPardnt
S L N R ek e

antibody, cosfiesistbingiag specifigly par .th%eatlbmiyewmh cegeinolegims displaying
particulan vatiabiiityafallet eommplementzmity detcnminiag wé@&hsl(eDPa‘s) aThe more
conserV&ﬂbéﬂi@Sﬁ@toffﬂ% vérr’&)le ré&ish %‘fé‘kﬁﬂ’éd Braths®BaeEr %r (gl e\lg{e} *Fhe

varia SRR PR Bh4 15l oD S o s omtcte
by threg CDR$. { H@ GiARe i pash ghaini atedeld tagetirr iofclassl proximity bythe
FR regignsiantivith thet CBRSyfromuthe ather dhatn oomstribotet tb&h@ﬁ(drméiﬁbr%f the

antlgemlﬁhbm SierBidntiesdiel. PO CbALBA! ﬁa‘b@ﬁgi t HUBY involved in

the bm&n H&?h lyO(ﬁ)t t'&qﬁg aht !rq};n %ﬁféé@p}t VLIPS el‘f{eg’w{ Lunpglgw such

as Pa”*&H’@ gy ap Vaﬂe a5 49/ diatedi Gyifoxiaity (ARCG)) f or
phagocytasishea bl@r@nglt@ﬁnemcepmm halfdite/Oearariogt iateviaf nddmatal Fc
receptor ifFefih ) amd YEMPRITEREEbehABRITERERIMETH, Q2P HEIC 14 Lomponent of

the complement cascade.

In one embodiment therefore we provide an intact antibody that specifically binds hiL-
13, which antibody modulates the interaction between hiL-13 and hiL-13R, for
example the antibody inhibits the interaction between hiL-13 and its receptor. The
intact antibody may comprise a constant region of any isotype or subclass thereof
described supra. In one embodiment, the antibody is of the IgG isotype, particularly

1



The anti bodi es of the present invention nmay be intact

anti bodi es or fragnents thereof; human, chimeric or
whoovansEed anti bodi es; and nono or bi speci fi c. PCI/EP2007/050219

Anti body Structures 1.1 Intact Anti bod| es | ntact

include. heteronu|tineric co rot
19612 e Bty % 085 RSeITabbY imStehr rBRe. Brafegypica
embodigned, heqdntibgly is Rrimete éﬁnchtﬁﬁdtpmmlguesgdl W@rld monkey or
Greatifgies set et 9. AMEII5 536 APOIBLHO2198) br Appramxi mat el y
150Kda, conposed of two identical Ilght (L) chai ns

dentical .heav i cal
in antigy driBnd iRt e i BRdMae Bn a0 intathapoegiocmrising a
CDRR0RPER:-iNGI 3. lnansdhrr %W@"ﬁﬁ'éthﬁ!ﬁbepr@@dftﬁ sulintade
antibddiyrdoagyw@isine & weenbleheglmasomprtising ©Rs df BEE€.EDINO: 1, 2,3,4,5
and 61 munogl obul i n i sotypes varies. Each heavy and |i ght
chal n al so has intrachain disulfide bridges. Each
heavy chain has at,Z one end a variable domain (V

In anothen epkediglend, therbisrprevided an isalated giusine. lniest:antlbcgw or
antigenhzinding dsagmerarthaitelof cdmpeisimg(a/\/H dordain campsilising thiegéquence

of SEQY.D.NO: B&d a@Nddoklith opm@%ea%n&sdf aecpl.DlNe: B ght
chain is aligned wth the first constant region of the

heavy chain and the light chain variable domain is
1.1.2 e vari able domain of the heavy chain.
The 1i ght chal ns of anti bodies fromnost vertebrate

Humaﬁeﬁnbaaleearnapee REGUEREDY hhuPserdf rhdPoby mﬁéwﬁ%'tﬁ&se of skill

in the @ﬁppﬁgﬁr&% %r?\r%%g@eé)ﬁaqn %SE’E%‘% ﬁﬁﬁﬂ%ﬂ%{ﬁ&éﬁ? H‘ie%ﬂ%c? Hglngohuman

myelogRiemeEsghumta) helsramypleMaeriisings serdfezpsalynmunol 133,
3001, ¢h@84)ssnchBraieuaiobocdops| Artibddy RPredudtivad Techrigues and

hdéhéﬁ@f;ﬁim -63 W%Fb%l DeltRer IgD108BE. AltefrA0E rhéMods %ezlade! the

3'309@%81[& Bed HEtr pgy@&w@md&? G of IRy IR AaRER. v e
repertQHes [sREWIRIET Gt (W94, ABNY ReXHTRHRORLA 33456, Gaagn LL (1999),
J.ImmugGmetiagts2i31, THe23)ar i abl e domai n of the antibody

Severgpﬁmﬁ§ oPtrBAsdEhie RaEe B hdW avRRablefherBld thethmvldd
|mmurgo§<§l @gﬂn Iggl:%ﬁée%%ﬂlg%ﬁ\?nth W\%Ha\n ﬁ%rﬁﬁné@{)b@%g s ments
(see Tiamiauka Kn beaPL WS O7oFae- 621+ FHiENWHd Dol &1 giotechnol.
14,84 8-8I511 e MeRderdi r 19976 Hladure (Gem)t:csThé 14»6a‘r5("‘a)bll¢pcd‘oamlgmw

challeAfe isOERFhicE @AY ¥apais! e|df Fodudivad 8%e r8fMMimaA drbiBbdieR from
whlch%?\lﬁg %\Eeg f |rm-{>rést9 & g{i‘?ﬂ ] lé.{; Eé& ﬂ?é 4f‘rlf?lre'?a“"'
SysterR kPG o aidc@%ﬁ s mm GGl i
lymphbhges arertriainsplaoted into wmdlatgé mnlbe niterBelected Llofmphocyte Antibody
Syste@\SLM| £50 Bsb@a@éﬁ/anNAeeglggB;: 9@*7‘84601848)fvﬁ€érb)human (or

other éﬁ%@eééqgmbﬁo%)&ﬁlg alpe BALO% 1?[?1 6’\{% ss‘i\% bled d in vitro

ari | O
antibogy GeRprataIRELGHUiELaVES afe&e Giglss, Eting ﬂ@m%%ﬂ
Selecttwt proesdwietand BCGnOMeeR) BWﬁ@geglx\/lna) bAndiltegatiyerpproach

is avallatsie miobn Mdrphbtekilhe Lisingahah@phatiemarateahnokigyl Fc
receptor (FcRn) and corrpl ement dependent cyt ot oxi C|ty

Vi,.a ent | emren
Phage tifelaliainding? FREBEsel (g 0 53 e PP EaR I st ot
thereqf) gee dyh @Qaﬁf%alwqﬁum 948, BPp2-55841 % and Giffithe d\P et af (1
EMBO3:346632680he Actoediagtto dinis bethmque bhtibdd/ Vadnidih geBBS are
cloned B frarf¥antdl éithieh @ abjo kb@%nbﬂ‘&béi'o‘f%rft@ﬁm HEHEHPE FilPRentous
bacte#?&dh‘%%%rhd%l‘aslﬁh@@r fy ta?ldro%;ﬁgy@d ﬁy with the aid of a helper

phage) as functional antibody fragments on the surface of the phage particle.




i ntact anti body may conprise a constant regi on of any

i sotype or subclass thereof described supra. In one
wepioasiment , the anti body is of the |1gG isotyperCT/EP2007/050219

particularly 1 WO 2007/08027Y4 PCT/ EP2007/ 050219 20

St Bl BB SR B o v
gene gnearling te avibary @¥1ikiked dese mopetissi d heopkage display
techniqueaanApeysebto selget AMRRhEPRGHic AMBIYRZ YRS liBFarbyMBde from
humah'B &It tAREN ﬁ@b{?ﬁid‘f@tﬂﬁraill!‘é i%ﬁfi&gb %&%%E%Egg%cﬁi&%hgeﬁg%pribed
abovel of Q%?gg"ré' R Re RS lmendiara seaNark: akiol Bio
2225@?11@%0& BonfyNess aAg infagthyraan @nﬁb@dm desinedi comprisiiiRe Fc
domaiofit SE@%S@N@ réclo_ﬁe:%hépﬁ_agedd;pffayddtli@m@ﬁff&égment into a
mamreAIRece:PRessioh RBER IS Som 9¥i‘n§qg?n slré@ fcregg%gm'gqlﬁisr and

establi(i:srllﬁ LiaBld é)ﬁ)qggfiﬁé ﬁ&ﬁlﬂ %%e I ng

IS ng. d ] ri sing the sequence of
The tegg _qu_e@fl%mlty matpration ( ;iBipfteehnol J00/énE83 $1992)) may be
used teH@pProve: Modirg affinity @heirein theaffinitg dif #se plimany ROaBasHtiBBdy is
improvey b 8e QUi SN depucRgNHEPEENE T érgaﬁ@mgmvvgnﬂ Hafyﬂé’i
oscur 4t bl oo VYL 7 g Sis. Vanans
of this (B Chidue, SHEN A&t ePIRRAINANLRG[ PEC NPWelsG akailabideee WO
93/06213. iFamaliso VEsterh@o®] NuclAsit)s Rexl2 Br 228542266 9a8)| onal

Ant i body Production Techni ques and Applicati ons,

: . . _ i) t hod
Thus RIS dBOdFlentS %E%QEOW%?%& Jsoldle TR et EniPEdy or
a”t'geﬁgjt' I8¢ fragmant thenepbwhich e clically bisils Hepsr arst meslujates the

interaghont katween (11199 3)anddmhed IR Vol example WRerk3i8irhilSits thedrteraction

betweéh h(L193%nd iterelc@mmm . met hods 231, 11-23). Several _
strains of transgenic mce are now avail abl e wherein

hei ' nogl.obulin | oci has been repl aced .
In anolff EsRRRHATHis ABYEBHAN RolterthumgRRtas aptdadyronaniges
binding fragped themeaScomprging 22CPRH3 bfvB EQ. DD N Q19 9jiciNapexifically
binds BiLot2aha ehoduldtes8HE inteiactibR bReFedA hILL99 andMAL W3R, for example

b - l.ge ch
whero RSt Hagiton el ed AT #95HATE oEARbL T 3Rgrlg bvecr
there i5pfoigad 88 1$9IgtRY HATER Intach xisody dsentigee bingling AoFent
thereos epmprisinng aOvanetle iregipaconprisingsCDRs afr$E@rIdTMO:sy <, 8¢, 5
and 6 asaefi@Bufreet al, (1998) I mmunol ogy 93:154-161) where

human | ynphocytes are transplanted into irradi ated
m ce, the Selected Lynphocyte Anti body System (SLAM
see Babcook et al, PNAS (1996) 93:7843-7848) where
human (or other species) |ynphocytes are effectively

1.2 Chimvaetierand Humamised\antitsedied in vitro antibody
generation procedure follTowed by deconvul at ed,

imd.ti [ [ [ edure and the
The use AL BOMPHRTRBGIINGIES Hahe tRPBERE A o8 daaseacy
disorders cayees withdt thedratemtiad feit tbr nomewell iestpblinkedprofenismd TV
immunogehicidl othyat is the immune system of the patient may recognise the non-
human intact antibody as non-self and mount a neutralising response. This is
particularly evident upon multiple administration of the non-human antibody to a
human patient. Various techniques have been developed over the years to
overcome these problems and generally involve reducing the composition of non-
human amino acid sequences in the intact antibody whilst retaining the relative ease
in obtaining non-human antibodies from an immunised animal e.g. mouse, rat or
rabbit. Broadly two approaches have been used to achieve this. The first are




Phage di splay technol ogy can be used to produce hunman

anti bodies (and fragnents thereof), see MCafferty;
wNadoangn17848, 552-553 (1990) and Giffiths AD etT/8P2007/050219

(1994) EMBO 13: 3245-3260. 2According to this technique

. antibady.V d in genes are .cloned,in fra i nt,0
chimagfic ARtioddis, WHICh SeHErlY cOlhrisga BOBTMAN, olR0 JPdgnt such as
mouse)ivagiablet drrsainfHeed £o a praman eenianisrenion. Jpegatisgrifie antigen-
bindingisﬁe |oape§rﬁibsd_w§q§cmisdm wiieinahe vafitﬁglcehegiws theleaeeris
antibo g?&hlr%ﬂ bif@inig it ffo?waﬁ@gémb& @M@fs%ﬁgg fotf‘%nctions

age particle.. WO 2007/.080174 PCT/EP2Q0//0 28 )
of the BFSE RRlslar 1Saign o ars (Rl A 1S paTerD PRESHF fufitions
such asgiesesbgd sep(A- t Chimnagsiceantihodiass ateH¥picgiy pragisediusing he
recombinianb DINA mathddd. i DNIA draselingy theearitibegliesTieeg. THYAR) is isolated

and sejueRtay us '\%Hﬁoﬁ?f‘rbrgl??dig@g (é.g. B 'ugﬁg &L@Un%%otide robes
rRecBHfof ade o A 8

it o obl R AP LAY Bhet e g R (30 B ne
antibody ofitheoindentiane £cg.i DEA enpeding I Qall D NP dt2.94.§ and dhelescribed
supra)uriybridoinzee dellsuserne deretypidas seutdardé suc DWA. Biree isolated, the
DNA isqgs%péglnt%@xpr%sqe?%ﬂ vgé‘égépg @3@& a}r@tt_ﬁvt@ﬁ itrﬁHﬁﬁ?téH‘ﬁwF&ﬁgé’t delis such
oo £ Gl GRbotfe ind oo il Vi o AEiEERY TG oo
immunegiehulinproteipteekiadhsyibeys of tmpnrtikadyy theDhsmayde
modifie® by tsabstitutigg tims cadidg seguabte &irimugnat bizined txhaessonthe
corresFSHiin ifd@ShunhBR (&8¢ Hﬂ]rﬁh‘é? HoAn@L fdopistant PESiBRaEEER.g. Morrison;
PNAS [15 ; @Igﬁ/ 5 echnol 10, 779-783 (1992)) nay be wused to

i% é i é"ng affinity wherein the affinity of the

primary human anti body is inproved by sequentially
The seappdaapprgacthimvblvesdhé gehaiation of dgintarssed ahtibraties aheyein the
non-h@R&Hcbhittht bREABktHRYds $6dR&d HPh@mahih varRible regions.
Two g Ot b B i LR g
by CDRgreftig: COEs wid loapeless to fi-antitedghdprpings, where they
form aMurfacAandsntBesn 21scaffakbpragied(oe)frarmbwerk regiorest. hntigen-
bindingfgpeéﬂriwtﬁ fresrftitolly i Rdile defRed B9t eshdyiaBiy AR 8Ytthe

. i, bod . t. b f .
cnemiElhupSRingsS s HCES T B TER B W eines
by thejqenégraationrPfie ihyidwal CBs aRY the 1elaie dippesitignpbine CDRs,
and byiherreatute amdhidisipositiohefite: sidecthiairs oftbewesidubs conprising the
CDRs! IS|af§€ 8BERase liMirAMhBgEnidRPeSH behfihfeved By grdfiiefloaly the
corsi RylkFRuHiTh AU e AR ) B
framewpikdiaGgsReT TAEENSTK hARASORPEN Fodions S11341986)
Naturé 82 £52252narkedweyenlM BB ab(1988) SciezRe 338, 1634ri136).
HoweV¥IeCOR brdfiihd B Se Hits ndttres@ein e daphpieRIrelidntichofadtfligen-
i BRod HER LA 1 b ESRIP T PRARE! onbafdmbaoft RYded =
(somefieg TETATed Kers RCKaRBION Oh tdoa| ahibegy figed fo be
preservedn the hgmanikedanolsegelif significant artigep:binding affipity is tade
recovetell i(sesl CRiepheC el aP(108DRMIAS 86D, bREHD,G38] GuytV b i €991)
Natur 351 551832} 3 205, NUFRA ELAGRLRaD BBrostetsequonce
nomolbps £ e Ryl or OS8R i g Bl o
providgfthe human framework (FR). The selection of human FRs can be made either
from human consensus or individual human antibodies. Where necessary key
residues from the donor antibody are substituted into the human acceptor framework
to preserve CDR conformations. Computer modelling of the antibody maybe used to
help identify such structurally important residues, see W099/48523.



I mmunogenicity, that is the i Mmune system of the
patient may recogni se the non- human intact anti body
wa@szooiosnisel f and nount a neutralising responsepCT/BPBO0T/650219
particularly evident upon n8ltiple adm nistration of
the non-human anti body to a human patient. Various
tec qnlques have been devel oped over the years to
Alterngligely Jmmanisation msyberashigueddana pavcassi of Veenesnrgiud ng
statistidaé analypisSif tiniqueofiuman -andumnasin@irhmnagiobusie thealy 8fdilight

chain R/Eﬁablatréﬁbn@?'éﬁglgé! tidtithe r%iégéggft§ﬁ1st&%xbsgé‘a 'ré’sei’d@@ss Sre

itord g 4 A0 U D38t St pson neve

a Stroa@ prefatanss fana sMpliumberofh differeni cegidues @ee'rFI’m!lan EsA. et al:
(1991 pMe|. WEMROOT 28 SBF49PEhH ERA0IEH T2 k9 a/ 292N UTMSIBiSI. 235: 959-

973). RREIASEI e, pd%%lb‘?é‘tcg rc@'thé( r‘éﬁ{mggéﬁlcﬁy e r{;)qfﬁunmgﬁ M by

va |
roplac iPosEhlresbep 45 ekt dediohs okgerTom hesaysualy
found & hamap agiibadtasy aU§e|p@@f@nn geliganiciti may e carrelateidenith
surfaceegicessibilihe replanamentof thetdupfady residaessnayt e Buffidiend to render

the mé\féé Variablé fs |&r'i‘em@BFHlé39t6 tHE th ANt RNt st%fnﬁ O4Iso Mark

6. UTFISHDT thhabSk DL ERRa A RRLEE pabSusties B e o
pham@ée@gy i dnengsiepal tfﬁﬁdﬁﬁcsaﬁnm\de@@g drd 05y p3dal Thys
proceduredi bedhardsatipn is eefentadrtords ‘DbAecemtdrdskraubbldrintedsuitace of

the antiBEd@ Rt ARl etfﬁe(s%pﬁort |du%3{§ﬁ‘4a‘?ﬁ Egdism?gegequenced

u3|ng convent i onal "procedures y usl ng
onucl eotide probes that are capable of binding
The S‘@'ﬁ%gmndﬁlﬂm Fpighatotbee mRtheds Atamibady hurparisatiomexist and
are avalable amthelitdyatofe.t he i nvention, e.g. DNA encodi ng
SEQI1.D.NO 1,2,3,4,5 and 6 descri bed supra).

Thus YRS EBGGEN 8 BB LSS ALS ity

COMPHEiRG B8 NONGIHITAN 4¢-8- fastant: vatiabiedowain fusedie e huean sonstant
regiongudich maybe 66kbilgGGaRypeld.g., [gGHPwditH speificallglbimas bikk-13 and
modulhftdtth8 ttepdctiohnBtwees hm 99 U@ mLI%@ms} Qb%mré \Dﬁ&te‘%t fMhibits

the int a&?gf’g’gﬂﬁég@buﬁ?ﬁﬁ‘?f h?ﬁétnilogl ng sequence for human

L and H cha| ns for the correspondl ng non- human (e.qg.
in anotheriene)odimentitere impitoxitded & ghiomzerivesntibogly ddbnprissregna non-

humarP (¥ r%lien 8Rtiab9%Blon dME aIREAT cORREREEBINNMI¥E PndyBR of an

96 sgHE §61z$«thzéh“?ﬂa&fa%mwb°@ﬁ 5L AU urner
COMPriggehf 9| Phabfhl PP Sueh 6H%b0 ignBaydthepgeeEprise a

humamcmnaa’lalsta‘egmm didhe Ig@nmiyp@cmgl Gty. The first is
humani sation by CDR grafting. CDRs build |oops close

In ano{%r%%mbhf%ré lé\‘iﬂ ﬂa@#?é‘?\d %&an’gg\{,‘ f$h§% Human (e. g.

rodent} yarighls rROIPEGGHA NURARI LN ragiPRGWEKSH crr\favlama(ngmz@ype
for exasgnpledeGy) whigkesprojficady |brrwt$ my theomprisigg dpé C2fRsl oby

SEQ.IThRO: dhe8,4@l arhar acteri stics of its CDR surface.
These features are in turn determ ned by the
onformation of the individual e relativ
In anofjiér gamql RN, Pert, & Rephed & imepAc ol amisaia & VH
domaipip§ 5543 1 PIMOof antha \d; demeimphSERY . DINOBeandiadwiman constant
region ©baprigSi isgtypbee.gCIgRE1 whidresmrifitadly dirads hib-13 and modulates the

interactiBRWRELES RILLY3 GRB HIE- 18R Vet Ry e WL iNBhARs ¥hd fteraction
between hlL-13 and its receptor.




CDRs of a non-human (e.g. nurine) antibodies ("donor"
anti bodi es) onto human framework ("acceptor

wo c@mesaark”) and constant regions (see Jones ePCHEP2007/050219
(1986) Nature 321, 522-5252&and Ver hoeyen M et al

88 1en 239, 1534-1536). .However, CDR grafting

In ancificEhocli Rt fnétdds prokided B Hbianiban B et s binding
fragmant thgeaef viiehispecifiealydrindsbllahd and medylategtbetintgrdationd
betwethatlL-dGrand hiarE3R fior eramPléewhefesio HibifEH eliglcPadtRN B&ween
hiL-138nd Rac&cdpibat i ons”) of the donor anti body need to be

preserved 'in the humani sed nolecule if significant

antigen-binding affinity is to be recovered (see
In anothrremieodiment tf(efgssprw&@ abumamisgthantihaay3or atdigen kinding
fragmait the&DE whidtaspeefiGil,biddslh 80P andl Rolprises 3S€DRNBTBN V
SEQ.IIBHN®ES SR Idhs @5 %ﬁﬁiris%%qHﬁm‘éﬁ colﬁgfgﬂé‘r)?% ORCLAL
isot on-_h donor anti body are chosen troma da Base i'h
150 ypg’réc]'gr lﬁ%{] provi de the human framework (FR). The

sel ection of human FRs can be nmade either from human
In anotieerseenisediment thetevs grovidddahoneanisdibantisodyWiedrtigen binding
ragmaSABEA KHSY sp SN sindd AL 8d 057 8L CORY '
sEQITREN. A arsaly B SR ANBRGdISE AR Sampsna e Goneet
regionpfithe defy isrlyPR 219e@G  hel p identify such

structurally inportant residues, see W99/48523. WO
In acc8RAACER theMSrEEMARCL PR LR iszﬁ'oﬁdberepﬁﬁ?‘émsﬁd antibody

. ' hi eved b rQcess o
which AHFRE BhipBHs S Y BB Sl e @ndRE Biotip b SEAMRNO:11,
and a Yhfompinfelegiad fog BegoHPEaShQalrad-NQ g8 16,¢ haiSuch antibodies
may cumaupriaelachuragh coastaay esgiern of thet |gGhisofyped.gelgiat.t er ns of
exposed residues are different in human and nuri ne

In acofian B8Ry FEmeIEaTRIh GO0 LRHT s kGEE % R Bt Bbay
which agtibedegompesesa i domain selectgd fromtbe gyoup of: SEQ.1.D.NO:12,
and a Mbl ddmamrsele @& fréd89thedgroapdfPREISBING:.15,16:17 aSuchibodies
may cdmiike B imar 38nhstB3aPre i bt thBh?GeiE@fy%e' d.gl jappssi bl e

to reduce the inmmunogenicity of a non-hufman Fv by

repl aci ng exposed residues in jts framework regions

. . ) eg :
In accerdigncgiwitnetherpreaentrpyentipathersis rrevidgdianhuianised antibody
which anti!bdnndi:mpriﬁm:au&édpnmiresaleamdi fgemite gyourayf: BEQ.1.D.NO:13,
and a YR'dothaihadiettéd froftiHeagBup eFesstbi hiNG:1 5T R4 AC SRR ngBodies

Surf | flcient to render t
may C%ﬁggg\?afﬁﬁﬁ%'ﬁ ggpgléﬁghe@%vﬁ&%ﬂpg' 'g? Pe r?eg'hlggﬂn I mmune
system (see also Mark GE. et al (1994) in Handbook
In accofdaBee eviihntbetpakséttanvertivndbgrevis| pratided Bhleumanised antibody

which Bhﬁﬁdﬂ%ﬁ@érﬂ bsed a Waéhﬂﬂﬁéc)aléel"e'dh‘ﬂﬂh@ﬁe group of: oSEQ.I.D.NO:14,
and a Phddiah cRicad rofiPtR radfhr. SE03 O RCY §§w, PL.cStigh antibodies
may cRP(SE AT SRstant oD ahinedgysPyPsiadriealT t he
supporting residues remain undi sturbed. The skilled
In anotten emibddilentiie is pralideidhe hun‘@hmgsarﬂ_fboawwm@ﬁi»ntibody
[ r :
com L B QPN I, B Ve R QL R NG 15
there is provided a chimaeric antibody conprising a
In anotheh embagimest Here isdeievidedaa hamiasisesrantivoty vdtich enibody
comprisesanVdattsnaintof SEQI1.ONNQOWR2aindayvhedarhaia IFSEQS @ NE15.
e.g. 1gGl) which specifically binds hlL-13 and

In another embodiment there is provided a humanised antibody which antibody
comprises a VH domain of SEQ.1.D.NO: 13 and a VL domain of SEQ.I.D.NO:15.



nodul ates the interaction between hlL-13 and hlL-13R
for exanple where it inhibits the interaction between
whbdo7d1and its receptor. In another enbodi meneCt/BR1087/050219
is provided a chimeric antbbody conprising a non-
human (e.g. rodent) variable region and a human
constant region (which maybe of an 119G isotype e.qg.
In anqthengmbpdioren deereris Eoviged arwenanised antibed yowhesht aribdgy
compfises H&iH domeir bESEQal. [EPRN3 HEnSEQ/IL dBnNBof SECI.D.NO:15.
anti bodies may further conprise a human constant

' f. the. lgG.i sot Q. . [ t h _
in ancifih AnBiimaf dheds is Bl o b Sertapfhahigvhih aptizooy
comprigsie & Yirhfomaingof SEQddANO vt aatiaelr dginain ahSEQR. hidr@: 16.
constant region (which maybe of a IgGisotype, for

In anc¥éBthBodigfeht tNeHeGE pRfded bty é’w{\i@%ﬁti@@'\éﬁi h antibody
: h . D, NG .
compfBL L mbREofSED 1 NI bab g e RGO N 16
anti body conprising a VH domain of SEQI.D.NO 7 and a
In anotherdembodireint Sigelis ProVéll amtinsartisehantissstwhich dre6oay
compﬁges@vw&)m%m IPSEQY:INO:H3LaiihON_ §BRGH] ngiﬁqﬁ/ll.@'_l\{tg.sl 6.

I'L-13 and nodul ates the interaction betwee
and hlL-13R for exanple where it inhibits the '
In angthgrearabedigient Hargde Rravided 8 hymanised artikgstyowhichantibody
compriEs7d V8DdamaipCT PO MY.NIHORILENd 24/ domadt 6BEQ.1.D.NO:16.
enbodi nent there is provided a humani sed anti body or

i indi f. h f. ' i fical.
in ancffiy o fhih Ritre i ARG S AR aSthlf gh hubey
compriggs-a Vil demalm of. SEQRD NG Eixanghpe/ndlemain of SRR P INO:17.
the interaction between hlL-13 and its receptor. In
In anoﬂﬁé?t itéFﬁl‘Socﬁm@P\@”rtﬁB?@tis bRR/ided & hﬁﬁ%ﬁiw?ﬁgﬂhﬂe kiR Gntibody
comp e PPl dha i HEaHT N " BT Pme o Eoemy o: 17
SEQ1.D.NO 3. Such antibodies nay conprise a human
In anotirersirainodimegt threrefis provideyGa husenises] artitgpdyl giéth antibody

compritRtdIOH Goraam SrESEQLITEND:i 1B Md¥iviedomaleRSEREND . NO:17.
anti body or antigen binding fragnment thereof which

specifically binds hlL-13 and conprises CDRs of )
In anodign ampodiment theseds groyidedsa hamanisad @w&mcwvmp antibody
comprisasa VikedambinnarSEQAD.MQ: 14 agd arVlofombn oigSEQsIdD WNi@:17.
e.g. IgGl. In accordance with the present invention

naro A D BRSO ol b
fragmesettheresf o specifieally bindsiolkal hwheraie saigdh antitadyry fragment
thereof comprisés CEHR}B .dDIHM.1.0. 96,3 BptiGhally farthebcolnpssingene or more
of CDRSGPSELE(.B. NOMRD, @0BShARG \K/Iﬁ?&ieﬂﬂhoﬁé of Hﬁ)rté%_@tﬁé 2 Y]

. . |
selectfy on! HEoroyf QLRLAGREBOMLEN 010N A 11, K Taste
humar, SR ARtQEaEAV AT FAT IR GEERIS SO ESHBLR) BbPosiion’76
and 9&p{Jhe. minvan agceptantight chainibasiewosk e selistituied byhhe
corresgoading ¥&sidBESQSdurld iINGha Ziohbr 2rtibSiciiameivoblo ffofswhich CDRH3 is
derived (which is set out in SEQ.I.D.NO:7).

In another embodiment there is provided a humanised antibody or antigen binding
fragment thereof which specifically binds hll.-13 wherein said antibody or fragment
thereof comprises CDRH3 of SEQ.I.D.NO:3, optionally further comprising one or
more CDRs of SEQ.I.D.NO:1,2,4,5 and 6 wherein the human heavy chain framework



may conprise a human constant region of the 1gG
i sotype e.g. IgGL. In accordance with the present
WO pooengiien there is provided a humani sed anti bedyEP2007/050219
whi ch anti body conpri ses aZlVH domai n selected fromthe
a VL in I

compreS HRe R TR biAl) SERE IS RBCTE 3 For Soervate.
substitytion Bwieeld; may conprise a human constant region of

the 1gGisotype e.g. I1gGL. In accordance with the

esent inventi @k e is provided a humani sed

Posmgﬁtl body which I’??I ody conprises a VH domain

10 selected fromt group of: SEQI.D.NO 14, and a VL

domai n selected fromthe group of:

30 SEQI.D.NG 15,16,17. Such anti bodies my conprise a
human constant region of the 1gGisotype e.g. IgGL In
anot her enbodi nept there is provided a humani sed

67  anti body whi ch ti body conprises a VH donmai n of
SEQ1.D.NO 11 and a VL domain of SEQI.D. NG 15. In

69 anot her enbodi nent there is provided a humani sed

anti body which anti body conprises a VH donai n of

SEQI1.D.NO 12 and a VL domain of SEQI.D.NO 15. In

anot her enbodi ne there is provided a humani sed

anti body which anti body conprises a VH domain of

73 SEQI.D.NG 13 aid a VL domain of SEQ I.D.NO 15. WO
2007/ 080174 PCT/ EP2007/050219 25 In anot her

93 enbodi nment thereg.i s provided a humani sed anti body
whi ch anti body onprises a VH domain of SEQ I.D. NO
14 and a VL domain of SEQ |.D.NG 15. |In another

and a kgHiathaire fitantdweord dosngrising ditiilersorthothof sesifaiiowingsidues (or

e rises a VH domain of SEQ I.D. NO

Conse%h\g@aéggt{t/ﬁfé%%ﬁpgf SEQ |.D. NO 16. In anot her
enbodi ment there is provided a humani sed anti body

76 which antibody Nonprises a VH domain of SEQ I.D. NO
12 and a VL domain of SEQ 1.D.NO 16. In another

gg enbodinment there is provided a humani sed anti body
whi ch anti body conprises a VH domain of SEQ |.D. NO
13 and a VL domain of SEQ 1.D.NO 16. In another
enbodi nent there is provided a humani sed anti body

It will behaparant icbthdge skitlepiin tesarh that thie terdmn "dsrivedQis intzndad to

define }bit 8RR/ tﬁe@eu%&%‘tﬁe%@n@g@ﬂt HiMhESphyslidhl @figinF the material

but als\%nt:gé%ﬁgﬁtmgtgal? wlg gﬁdg sﬁrgé&iﬂ{)ﬂ H{'@Jf rgl?‘\etgrrggg p amino
acid saqueneg) i the mataiiah byt which doas, IgsorIgInate o erence
sourceenblauk tresiduehéownd m tpe@undednhbcbriyﬂnmlmchrﬁﬁ)ﬂbﬁys derived”

need M'n@@e@éﬁri\fﬁgs\/e beeAPUYifies frm/ihedsmirmaribodFQ | . D. NO
domain of SEQ I.D. I\IO 17. I n anot her

nbodi nent, there . is provided.a ni sed . .anti bod
Itis w%re@ﬁga'ﬁﬁﬂmagﬁ art dafiGestain aming a6 U.'?Sﬁ*ﬁ“’%ﬁbare [Fqipled as
being k®nsad/akivel. Atoimai acids arsEtivided.iMo arpups paseghenHemMmon side-
chain gropedidand slsstRutichsprithih deouss tharevdistath alnor batstantially all of

the blﬁiéf‘r'w ng’i\m/\?ﬁﬂ? M%’df;%arﬁ/e“ﬁoﬁ%?%‘nﬂggﬁ bﬁ@%fra@rﬂﬁ thereof
are re%?fﬂs i9PenS eﬁ?et ﬁ[ﬁim sed antibody or

anti gen bi nd| ng fragrrent t hereof which specifically
Table hi nds hlL-13 wherein said antibody or fragnent

71

Side chain Members

Hydrophobic met, ala,val,leu,ile

neutral hydrophilic cys, ser, thr




t hereof conprises CDRH3 of SEQI.D.NO 3 optionally
further conprising one or nore of CDRs of

WEEQ7s@ING. 1, 2, 4, 5, and 6 wherein one or nBCEEP{007/050219

the residue(s) selected fromthe group consisting of

Acidicp03|t| on 10, 30, 67, ©9]_/T, IT%L and 93 of —the—hurran

anonant Ar o f r

acceptor—heavy—chatn—f+rpHe

Basicy esi due(s) at position [78sh.ca gs, lys, alge human

residuesakat influénghthaihai n fragewerk are substituted by the
orient&@$f espondi ng residues found in the donor antibody

A framewor k—fromwhich—CoORH3—+s—der+ved—{(whi-ch+s—sel
romali i n SEQ 1. D NO 7). | niBn¥fHfe enhodiment there s

provi ded a humani sed anti body or antigen binding
In accbr(mniieﬂnglitﬁ f]ﬁi @@%smhihvérmfré fsaﬂtaﬂo)&idéigrléjggmahisje%_ antibody
comp a | from tk cQnsj of; - RNQ):
18,19%&?&% ks Egi%ﬁ, o oS corttngror. SECE O

23,24 he human heavy chain framework WO 2007/ 080174
PCT/ EP2007/ 050219 26 conprises one or nore (e.g. all)

I one b8l L A5 R b RIBES oW sy i
specifigaiiabingg NIL 13 ,comprieifigca hegvy chain of PEGHD Mi18 and a light
chain ot SRRWEPIN@@2pri si ng either or both of the foll ow ng
residues (or conservative substitute thereof); 76 N
i , ' . t o,
n onentod ot ORI O LD g
specifigey, b T oS G adisauk AN 6 BERH N 19rel 2 light
chain g S5 .PNO2Re material but also to define material
which is structurally identical (in terns of primry

In oneHMBSHinfmt 8f ﬁ\%%@@ﬁlﬁ]n frrd e R 2 hufidhisdy SiisdRS Svhich

not originate fromthe reference C )
specifidply DiadB o RPATIS B dEYY CHAN Hosk Qi NGHRP @ncmfight
chain pSHEF I RNMNOD:22need not necessarily have been purified

fromthe donor antibody. It is well recognised in the

In one®rhbddltent BF il veMidiPtHard & SbRfhtdhl ABRisdldCadtRYRL W ch

Sy i e N

chain @i N@RZ. wi t hi n groups that maintain all or
substantially all of the binding affinity of the

In one%rﬂhﬁﬂ)mglﬁén@Bf freSinlENRIM thefe & prdlidede hbinafised dHtB3EE Which
specifitcal'layr 6iRts hlL-13 comprising a heavy chain of SEQ.I.D.NO:18 and a light

chain of SEQ.1.D.NO:23.

In one embodiment of the invention there is provided a humanised antibody which
specifically binds hlL-13 comprising a heavy chain of SEQ.I.D.NO:19 and a light
chain of SEQ..D.NO:23.

In one embodiment of the invention there is provided a humanised antibody which
specifically binds hIL-13 comprising a heavy chain of SEQ.I.D.NQ:20 and a light
chain of SEQ.I.D.NO:23.

In one embodiment of the invention there is provided a humanised antibody which
specifically binds hlL-13 comprising a heavy chain of SEQ.|.D.NO:21 and a light
chain of SEQ.1.D.NO:23.

MHhRErPUp coNsisting of SiE@rd).NO:22



are regarded as conservative substitutions, see table

1: Table 1 Side chain Menbers Hydrophobic net,
w@b@7wsd174 eu, il e neutral hydrophilic c Vs, sepCT/EPZ00YM30219

2007/ 080174 PCT/ EP2007/ 050289 27 Acidic as glu Basic

o one ettty ook b S PRS0 i
specificatly drindmblé - W camprigingraBeaity ¢haieof @:1&and a light

chain d?'SEQ dedNe:2imani sed anti body conprising a heavy
chain selected fromthe group consi sting of:

ht, chai.n

In one eBAUITENGHIGNR MERLPE fars BProwged B ey Bed SnEodhyicn

specifi¢allydnrds:hbot® semprising:abeaviverain oh SEfet-H-NS: 19 a0d adighk

chain JTSEQI $ENCP4 | body which specifically binds hiL-13
corrprl sing a heavy chain of SEQI.D.NO 18 and a |i ght

in one Bl #1ibe JNER hrincs PLovd LA REY ablfody e

specifieallydiinds BIL-§3 bpﬁwsmma hgawoeaiin Sif B Q! Pe%l@y @ RAd R light

chain cPSED.1D.NO:2®. and a light chain of SEQ1.D.NO22. In
one enbodi ment of the invention there is provided a

n sed Speci f| al |
in one g5 "EPHEZQ“H SREER e B S %@‘gﬂ'sgﬁév‘gb?&gw““’h
specificallyi binds hBEES comprisingza hﬁﬁ%ﬁ'@'@r%&ﬁ%ﬁ} N&¥21 ged a'light
chain dfrBF_Emtl !D)NCI bgre is provided a humani sed anti body which
specifically binds hlL-13 conprising a heavy chain of

o B e e g T o B

heavy hbaianiasiablearegiasoegmarsiog easpadtithe QQFFS;/“%P 30 1-3.1n
anothe¢@fﬂ%dd$m@gt ef tlfneapmse:riitanvernfonSE@re isprodded aalmainanlseg Hteavy
chain \:fér‘]l‘\%'gfb r&) tl;ﬁ)é CDRs ﬂé‘l%dquEtD 'ITIBTNOGIf-3 Witin the larger
Seque%%epﬁ h;‘ﬂ]q %ﬁ%@“aﬁi Kari%ﬁ%('i%%gl 5| eﬁ%q]ﬁ) T n?‘ihe
humarged heayynehaig variablg regightconeniisss the |'Sﬁ§d|\b ' rNO 1-3

within 8A&ceaprod antbddyofratreerorkraving greatee tiean éo%rldenmedn &he
frame\po’r'@'@ RRY, 8%@%?&%%'5@% o?@f?éétfelr &M 0%, begrédter than 65%

|dent|t%ﬁgﬁﬁa Siuﬂ%%%th %m),(%caé@'bgd? e§€§?cha|'}? ma%% Pé?ﬂor?(él*i@hb NO.

In one aspect of the present invention the antibodies comprise a heavy chain variable
region comprising the amino acid sequence of SEQ ID NO. 44 further comprising a
number of substitutions at one or more of positions 10, 30, 67, 69, 71, 73, 93 (Kabat
numbering system); wherein each substituted amino acid residue is replaced with the
amino acid residue at the equivalent position in SEQ ID NO. 7 (the heavy chain
variable region of the donor antibody 3G4) and the number of substitutions is
between 0 and 7. In other embodiments the number of substitutions is 0, or 1, or 2, or
3,or4,or5 or6,or7.

In one embodiment of the present invention there is provided a human or humanised
light chain variable region comprising each of the CDRs listed in SEQ ID NO 4-6. in
another embodiment of the present invention there is provided a humanised light
chain variable region comprising the CDRs listed in SEQ ID NO 4-6 within the larger
sequence of a human light chain variable region. In yet another embodiment the
humanised light chain variable region comprises the CDRs listed in SEQ ID NO 4-6
within an acceptor antibody framework having greater than 40% identity in the



In one enbodi nent of the invention there is provided a
humani sed anti body which specifically binds hlL-13
w@oopns|rag a heavy chain of SEQ I.D. NO 21 andper/EPmnt/050219
chain of SEQ I.D. NO 23. MDZQOO7/080174
P EP2007/0502 28 one _enbo of the
frameioth RBIO0N, oF aF@trdnaR S0Tdtl ISR S a04a AT DERRIST hANGS%
identity faethiermuEne pOs @morrﬂmb@gy ey pbanVadlalb&aK@QIQ{héﬁ;[ﬁQdf) NO.
8). SEQI1.D.NO 18 and a |light chain of SEQI.D. NO24. In
one enbodlnent of the invention there is provided a

in one J3Aft &ffie Blesaivaiiaf ing 2EGeseS Rorarps Saienaii pariable
reglonmmmlsmg AMIND, A8 3aqUeRtaPleS BRIBINPe A6 fuﬂhelh@ompnsmg a
numberof gabstitatibmeatons oprmove dégdositibns@6] & d<atvat adyeny system);

whereﬁl hféDLﬁ)%ltthe@'a So Bbier r%glo‘él%@rréﬁh?& antheiﬁt\!)éﬂﬁohg'a'&loo;emdue

e G100k Ao AP 2 G gl ey o e
donor RotkeAYsa4 hand Hripumbee Af S@qﬁé@mtfqr@as |b9tvme¢m9 gdL2.18 other
embodimepts thiengimbdresfwubstimitionois ®b1lor2.NO 21 and a |i ght
chain of SEQI.D.NO 24. In one enbodi nent of the
resent |ri)ve tion there is provided a human or

y chain variable region conprising each
of the CDRs listed in SEQ ID NO 1-3. In another
A bispeafiodntibody sfart aetitpdyseaving bhinelivtg spedificities fos apfeast tieal

differeft &M isS e thRay bf n?é?@#gi‘sﬁ{éﬁ B RS FFORhGAITR thd 519

rsubiin ek s il Mgl o v

COEXPRESSIOR I ttweimMaNNgIoRAIN i ighainply ﬁﬁﬁ'i“s‘@irsh H chains
have diféereabbiedinggs petifoitigs sexellilistesn @DRS Natsteed0d BBBEQQI (DIRB),

WOQB]‘O&%ZQ%HJ‘T%L&H@C@@P@MI‘E‘MBW hbogyof raumess0. Badade of the

ol 88 L e BB

structutrﬁ%.ﬁreas%ducaérqf whjch enlyipsierhas e @éafeadqmmaﬁpﬁﬁ@agw
alterndtwa\apprbachinvalviea il ging dug varid3EQoniainNOwiththe desiretdinding

specifie#iBs ¢ h@fav& BRaiRr @%8fnt iréyi8 A lcoMiprisiyy aehHOsHresf the hinge

region aﬁﬂ? éricg C%i Sl%g é’e%g r\ﬂsrbré%rd'qqgo%@\fei%b% E&@Bh%ﬂ%%ﬁ the

site necgfgry JPRioH chﬁmﬂa'@fi"@fpr@éﬁ%&'ntam'@aﬁ%@nstofé*h%ﬂbﬁlom%r BNA
encodiny these fusiorss, Bhid iBOesigd, theq, civdin arg jnsestedateateparate

expred¥iBHesHO& éﬂcﬁh%en%ﬁaﬂbféc@é@ imt6 HhRiithblét skt digaWs e Itds
possib ehimgzéﬁ tbirlwéeeﬁf H Q{%%Qqﬁé@g %%%8?%@ r{rﬁé' Egﬁws%to one
expressill Yectohr inpne pzr%grrsﬁ PPreRD, &Bﬁa@rspsﬁtﬂpm o8¢ Somgosed
of a Hichaimwittb arfirstf bisdingtspesificity in o8e apatansem HL ghdinzpair, providing
a secodBhdinghRpaciRty i thestheraeh, stfe \BS4/04680.0A%K0 SeddSush et
al Metljwr)]%sofn énzr??ﬁolpay 194, 4409y, O 6, or 7. In one

he bresent I'nvention there is provi ded

1.3 Bi

a human or humani sed |ight chain variable regio
In onecumipedisient obtheninwentianetheDRis riovided a hisgecific lngd@pdy gherein at
least dn@ binding specificity of said antibody is for hlL-13, wherein said antibody
modulates the interaction between hilL-13 and IL-13R, for example where it inhibits
the interaction between hlL-13 and its receptor. Such antibodies may further
comprise a human constant region of the IgG isotype, e.g. [gG1. In some
embodiments, the bispecific therapeutic antibody has a first binding specificity for hlL-
13 and modulates the interaction between hIL-13 and hIL-13R, for example where it
inhibits the interaction between hiL-13 and its receptor and a second binding



anot her enbodi nent of the present invention there is
provi ded a humani sed |ight chain variable region

wa@ eovp8Eryng the CDRs listed in SEQ I D NO 4-6 wd¢hEP200N@50219
| ar ger sequence of a humaiolight chain variable

I eglon. odi,ment the ni ed [
specifibREtcR ML s woR e he i RlEd betwveeprtltr Grd § Tepodatyor
hiL-4, fap ememolewhm Hiimhikits teciatareeticmbetwsen mILsﬂfremmtB receptor.

having greater than 40% i dentity in the WD 2007/ 080174

In onepqlg %@/R? éﬁé@%&@ nt%%t b ‘él@})blg(e@gir 54 %?Iﬁ Alibédyvherein at
least °P82’rﬁf§ "SpRCiipy ?q'ﬂ@ngge;?)ae?fef Lﬁﬁﬁb@a@r@%@m@%ﬂ%ﬂy
comprigas iadBDRH30f SRQ(ISEN P 3. NSuchgyntitiodiesnaay dpdher edmprige a

human¢estanit regioandfitee G esante kngi igs1conpri se a |ight
chai n variable region corrprl sing the am no acid

ue urth r CO
in one &ARAEEN] of P favation oS SiHPUdse ShEPeFtinanodigherein at
least opratinding sppeificingoksaid @nilbodymefpéhw é&cwhermsardtarwody
compridss ad et @D%bﬂSEQ iSDND] Aczd, A6 bhdtereSach antilsdids may

furtherrc%?r'lééjrr‘:%g m eccﬁ%r}f@%geh AU § @rhdtmeS%Q%lngd*iO 8

ain varil able regio
anti body 364) and the nunber of substitutions is
1.4 Antibodycfiragments>. | n ot her enbodi nents the number of

substitutions is 0 or 1 or 2. 1.3 Bispecific

In cert Ht Qédlﬁ%rﬁ?fﬂ"ﬁéelﬁbér\t?)natﬂbfé)%dpyromea%rﬁ%b?ﬂ%n@?{é Which

{
modu'eetﬁ'* erABn sty Pikstp alodIETR robemeleTh 1tk thg,
fragments trmblhme inteTagtiAn b@w&enw Lt1deand to FRsiamiorn: %ﬂ%ﬁﬁe@m@nts
may befurltispakaritigenavibdingdizgpnértts lof frtdctamd/trehurnarispd essli/am

cmmaéﬁc érYWbdo‘EﬁJ&?ch 2 thnFéb ChgHY 6'—F\‘P iy ﬂ@@grﬁémsvmhe drifiBodies

f.f erent

descnq\ﬁvéfetéqrg[ j]‘raé:}s tIQJ]aehy If 29Rts 2 % sg ' lfhecﬂrg eo ytuscee
digestippogintaetantiedics R ese pepaletdwsteve@ee i@r exagple, WO
94/29338% buBhy. beBpralused diretthe fromamretombasalyt trensforofied-hastccells.

For thé— gén o@SEPQ eﬁé Blrd &t %t l{ﬂ%&fSéléﬂc@“ﬂZe 4eBI426. In addition,

aniof oGRS b W2 Gl 31 B s =

descrikgshbelavh i nvol ves fusing the variable domains with the
desired binding specificities to heavy chain constant
region conprising at least part of the hinge region,

0 refer
Fv fra%an%ﬁp@ﬁzﬂ e Riyer ihegfeaih @eegéigf i aecer 4?"?8 ih Fab
fragmesitsdil agtaklisedhe aSﬁoe@tlcpréaétheoWd g ‘{ é’om?é,ﬂ% BRrise been
linked with qaiptiges Bise ef aki(tI88) Suiendd 2425123426 Hdudton Mk'ah emes
85, 587@%@83?dnémbmaé%%@@§ ‘%Gld@kﬁh%é* SMa/VE@ObOY BiREnAstey, 29,
1362- 1t 'f)‘aﬁ8t kﬁ{}é eﬁ&% mitacorft bJ/ %1 5t P%tg@u%éms 7 1:788).
SCFV fragneiits £AN BeprogUE ﬁ%PMé“?‘??PGSW?S PsH sgﬂeg Jp the art
see Whitloons! ai(€92t)rMethags comaniambethedse nzymolaat Phd@p ang
Hustors en@iq3 993) mft RevHintrhanidl 101, D52 117, r S¢Fbinagibegproduced in
bacterBPE&IS & lgrb&ﬁ‘ﬁutaérg‘rﬁ&% &e}'érhb bBulR In e¥HVoEH BSlis.

ecl fi1ci t H
One di@@@!ﬁ%ﬁ%@@ SRS Eemenpiate O e nybenGuu ol preciides an
increagaty gyiditygye 1@ polyralent mg@g\g and their short half-life. Attempts to
overcome these problems include bivalent (ScFv'), produced from ScFV containing

an additional C terminal cysteine by chemical coupling ( Adams et al (1993) Can.Res
53, 4026-4034 and McCartney et al (1995) Protein Eng. 8, 301-314) or by
spontaneous site-specific dimerization of ScFv containing an unpaired C terminal



In one enbodi ment of the invention there is provided a

bi specific anti body wherein at |east one binding
wapeaiogiicd ty of said antibody is for hlL-13, WheT/&P1907/050219

said anti body nodul ates the i nteract| on bet ween

cysteindesidue, Pes Kisavana dha TAEH ol Biddlsas B0, |

Alternativelyb S¢Fesandie foreechter formgnpitimass @yrmh@atﬁnmt@ﬁmptlde linker
to 3 to r1Qqe§iaiu@& td ferml Wrabsdibyheee ¢1cgugdrga@1a1 PNAS ¢1893), 90, 6444-

448 v@'ﬁ Slrnképgtllpf %Fbéh arjfw@cﬁi\y irﬁnét% rg)@%ﬁkﬁdf&@ e

Kortt ef L1987 b PtE TR e b4 )-ns Sl [ 19pBgclpS - SBe Le Gl
et al (1998)PESShett. 453, 16|4n1ﬁ8m Gonstrection of hivalens SsEMmelecules can
also b hbhiéBe@ny gehstic Asdn Withairdtein dmsenixind mudifsitp 168m

mlma 7(!@58({ Zé E@F’#@?%@ﬁ%%m@ %ﬁe%fg%ex Eﬁ&

t
m'n'b%d'Péc a&?ﬁ@ gqc%a?‘l{e;a%é %e‘% t i |b|
tandemhé(SCﬁNéZ)amﬂV@hSQ)b@ neeauaedLbyAlinking twas pEM é'ﬁit‘érby 3 erérf@ptlde
linker, e &liroenet of(1068) J. l‘mmmﬂ 164, 4563-4583. Bispecifeddiabodies can be

produ&'dstﬂ H t‘FtearYHHcBQQ uéhdht of tl/%ﬁ lanafi ﬂ%ﬁdrgproducts
bl o e O e AL 8
domaiset Anather sotibedy. sep KIQHY&TQV %&ﬁfﬁﬂ?%@ ntdGaad 767&1?5??3%t The
stability @@isQoh ispekificldidbadies yae beeerthancg®by the imtrauction of
dlsulpl’ﬁHQ HIFBS or “lin&dé@g\d?é"eﬂhtélﬁn%%rd%éoﬁbéﬂ QYjpfedr By the formation

of smggebg@glpl ?Q?pa %‘T ?reﬁb af‘lgb ]Joe gﬁﬁy r%%gpé w%apg connected
througbzdl peptit litey seedimsitersranhel §/d4999 bbt@"‘&*f‘ob 225 179-
188. Tetrakiakert, bﬁsgmmﬁlcﬁno&rzum%mlaldmdable byes.g. fusnrtgqerScFv fragment to

the CF@HBH&\W ‘5@%(99&% ¥to bqigdtpﬁa@lﬁehmhrd)@jﬁ tHeohiyge region

e bt 1900 o RS0 By e

bispecifie nnbtﬁw!efsf fa@\fﬁeh@@ R DY TUBan eTRISPRRILS sicleghain
diabodies (&RnAk bt all 31998) FERS 12R 4540190e3¢hnShallehtateavatent bispecific

moIeche@QfH?\néléo bBrfbﬁhé?]bP@hé Binsé@dtionrnnf ketheessF MIcFl3aaddms with
a Imkeglppp rr'u]ln It olra(?l OPP ﬁﬁ%ﬂgp&ﬁh%ﬁ%g%&? Bgé‘ﬂ)lunllleg et al
(1998 hnEB&rLettAd f12) and ﬁlﬂ@lﬁ glaig deﬁesg e%nprgérbgn?our antibody
varuabE{ abmpihs (WH afid ML) im agoeientation praeerting ipramsiecular pairing
(tand EJ ?d éé‘R‘i;ﬁﬂ anba @i Ta' Q'ﬂ@@@))YJ et Bidlr 2aBTeIt-56 ar e Bispecific

F(ab' )aﬁggrgga segé/rbbe T tgégng alddo%'f)ﬁﬁé ?FQB t’réﬁrﬁ@ﬁts cfr by

I O
heteraginezAlETGPBUALIEURES 26D sé%%éa% i oGy Exp Med.
175, Z1€CZHBJammols§e|my ahsf(0P8RY JHUBnumiI 148, 153+-19%%). Also available

are is H'a% Of d8ffaIns ABEMBhIisipRY, ste usm&&)s S 48 6,291,158;

US 6. 3-426. In addition, antibody fragrrents may be
d1l? ed using a variety of engi neering techni ques as

descri bed bel ow. Fv fragnents appear to have | ower

In one embodictendriheneds gyoited Baiantibady faament {e8n Sefy, Fab, Fab',

F(ab' )%L_@gami ehgmeécegdsarattbods/e‘ragmemfﬁmﬂb@ﬁ sypra that\gresifigally
binds ?%‘?1' ey @Vﬁtegﬁcgf%n Bét%gﬁ hif 4B é?ﬁpﬁl'Ldﬁlﬁ?(fﬁk efample
whereyel) fra@ﬁe%gv@'%lﬁg@% nieigctiof Shee b Fajaeng e gtm e
antibogly fedgmertopay cgmm'ﬁem GPRIH3 Q@npnalgethgeqyemo

3 optiballyabgeth@ninath farthef ZDRsetoraprigig dnkg, or?nomeeoﬂthsaequeag;es as
set ouf - SERP).D.NO: 1, 2, 4, 5and 6.



ScFv fragments can be produced by nethods well known

to those skilled in the art see Witlow et al (1991)
wao/kdoiogia7conmpani on Met hods Enzynol, 2, 97-105 P@TEP2007/050219

Huston et al (1993) Int. Re\szlmTunoI 10, 195-217. ScFv

A ScFUTBy R Bage Cogmsig @@e‘\%ﬁ@s@' '5@?25& e ofie
presentinvadtiant erexemse RSeRY ey qasmrias SRy BN@HE2 and 15, or for
exampRy mdy%mpﬂyecﬂafzgrmlmx‘ess and 16nThisapett by intade/bylthe t o

polynuggpw SB%orBin@&b'}He lr‘Wé‘ii)tlBHeforr e§Eﬁ{gﬁe fd :’Eéddefn%es set out in

SEQ.PIE! B g b or ST S IBUNE SHAUE PR oL P D GG AN 28
and 31Cirt enerendiodipenoitbe hiyvartioniic RrovidrpbRiSAT V(RIBRSIag agyrotein

encodéd@?ﬁ)e Sadudrees dsket4026m 88EY. larMDi\/@CCandrwy et al
1995) Protein Eng. 8, 301-314) or by spontaneous

15HS|tesec:|f|c:t rization of ScFv containing an
_L&rgseuﬂm&_@% e e S\WD 2007/ 080174 PCT/ EP2007/ 050219

31 cysteine residue (see Kipriyanov eta! (1995) Cell.
HeteroBbﬁprﬁa ABtibotBds al@é)form Ahtemmibedimealt pf thecpreseaniniention.
HeteroFBQﬁjggtet ?ntft%fd@éry Relia §se¥8’o§tmf écﬁfélé?&lyﬁhﬁxeﬁ%ﬁib@@ses formed

e

using 39y $9TYEIEL CESH T&?%ds o e A o

the linker still further can result in ScFV triners

1.6 Otherieéddidatiohs. see Kortt et al (1997) Protein Eng,
10, 423-433) and tetramers ( tetrabodi es", see Le Gall

o oS5 REP b A5 A R
(FoyR)ge betieved tesmedialg the pifester tungliaes p&megan%wym i$h insiuie
anhbod%@péﬁ!ﬂérhaﬁllel%r cyitexi BB CARE Chlfixalion 2f campigroentst ry

phago OS|§5a7 cﬁé‘&ancé‘bﬂtl@é’htﬂﬁ)d ( Sefidds rBbdiicalidro®)the Fc

region g@ﬁ cé éd|n§ggﬁ%n3 O%g) e g OIF éd%ﬁjt d%Peﬁaﬂ%DedFéth'_e desired

propertyni £ er @sarap‘eh Bp@C'B@mqt@F@nsl ke ¢ regoNaBegen glhervise
lytic artibd3§) ndn-lytieas dbtelled4d B 8632 24884 paci EP ©307 A3 Zer one may
mcorp8l?d? Sal Fé%% tdr HirRHeG ebliSpé 116 BvehRtiioBsDAACRIase Berum

v g S B 72 R A0 #%%g%%c&qgvijf;w n% v
receptoes, feeR V), FaxRisa. R lanberal aa'ﬂﬂq
(2001 pJ.BRI.AHEPO Y 6, 6591 msmmemnmmxmatar@mmpameﬁp ;gQa‘f

residus¥ JlinQbRBAGA fb'irRiIﬁ’gj ﬁh’F@lﬂ% WHile P@ymnbﬂ@WRhVuﬁlhe distinct sites

outsidg oY 1 %R'?g s St Phed HSR8p Rk
FeyRssvhep altengdita %ﬁ@ﬁ%c?@s&(?% rg%%%&ﬁ ?f&gr bl Ahadie 239,
Al aref |h&§€$g!j$$ka2 eoomimant @dJstel‘edmﬁm the bﬂfmeljd@mg gkdrardbEH2.

While iy fle dH998h sbt bGP Feditidwomds bARfind, 7&yRIl and
FoyRILT erqc?yltﬁ dozg%t?’%i ﬁgél eesci'nfé it & Le n@%Ri hRBIRioRYf
some FegtElust Eebed findiag Qnggmi%r@@n(@rﬂ PERuRyfle o

293). Seyhenariaws sfoleaddmprovgd bmggrg)tomaﬂeo F Rl m&p\d ng affect
bmdméi@tﬂ@&heﬁ\lré@émat {evg! S(er 2@IAIa\tmlpewued lhindimgdtbfiayRIl but binding
to FCyEtﬂigreCI\.ﬁ]saﬂ%%% b?ﬁﬂ rgw gmg 8§ lrﬁHﬁiv@B tﬁrﬁdlng to FClel or

FeyRIW pgiggp plgt%g\S]L IPSIEIQ altlg% etﬁr eSS e% $ laq proved
bindingite fregRill 8nd feduasd kindipgrio &ickB!lheF eoF ikl B ?‘@H@St binding

IgG1 HriEts Bad icombifiecealahire SdistitBoRe at Swlees, ﬁlmﬁsasaand Lys-334.
The nbbR&EI FGIQHtrééébtaﬂlsaoeh@l/édtd pe R ddinBith fantibb®y clearance and
the transayioatd DOALE fiss Rt sMH JuRGhahs & P (1997) Immunol Res 16. 29-57
and Ghetie et al (2000) Annu.Rev.Immunol. 18, 739-766). Human IgG1 residues



(1998) FEBS Lett 432, 45-49) or a single chain
nol ecul e conprising four anti body variable donains

w@ Yd7asd7a/L) in an orientation preventing PCT/EP2007/050219
i nt ranol ecul ar pa| ring (taadem di abody, see

[, 2 41-5
detem@n%& S TtBtact ey ik Rolped POk iefueTieznd Seggsa, Lys2ss,
Thr30¢nemddal Asoé iang His43mbSwitchgmehanry of thege positions described in
this Exeghgleadayrenailatinoieatbd gealm Ihatfdif@anadiop Ritefed 6f&ctor properties

992) J. Exp. Med. 175, 217-225 and
{ {
of ant38 a'egwnyﬁ%{'wgfm% 992), J.1mmunol . 148, 1547- 1553).

Al so available are isolated VH and VL donmai ns
Other psiifigatioss inadyde glysosaiion varkargs ©f thesamtjbxgties gBthe ipgention.
Glyco$ylatiofiRofléntiboldie soatec opisbpdidnmoditidrizeinghéis constantifslyidms is known

to hav@@ brl%@&l)hd‘ éf?&ff‘?ﬂ?\t ri} fé?(ﬁ?bn EQRICU (f?@ effeg:g@aﬁnl:@émﬂé such
ik

as thoSq g gé & b Soe 18 ML SR R e

1311-13t&%r o twcaﬁylab@rmanamispf e antibadies epantigen bisdingsiragments
thereofbethe sresbnf inagntiar whierein bhe dr imeorierdzebelsydrate eietp &added,

substifttdd, 421886 dr s dlﬁ&?BFé’EontgHﬁl t2ft 'lll?t?éjd’ucftlbﬂgﬁ%rr‘ltasrﬁ%\‘aglne—x-

serine QR pAEsa(Rs - Sorine PRt o SIS U & At <o b cnryrostie
attachgsmp of satbgnbydrade mﬁwteewnd ﬁ@ﬁbgtﬁéﬂ@&e Hsed &xmagipulate the
glycos$kafioh.dDaN@ntibod®, K, R&uaata/ ROOMDPEROEHEMISHY AQ, 8868-8876 the

terminB |é§/5t3895* Q5ANAR-| éanﬁﬁﬁfa‘ﬁh@% R8s IRFEa &b SYME process

th
o rechyAcot R ol SHb it Lo B2l Pinterace anor
alpha, %Slalwrmfe@earmcwswthﬁderm@%bwglyéatws&9&9\/%@ increase
the hafti2 bf {hel\i@imnlﬁoglﬁdulikﬁ Artibslies) ih dolrenaradith byostgtycoproteins,
are ty;ﬂ@él 6oL 98 f"f‘iﬁ&tﬂreddf@yéo%rtrﬁ’se TRSGAKURB is E)Qﬂlcula g
n cells.

appargj when ?ata ST PERIBRY D SiAets Particdadl manim
A varigigof methsets hage bagn deyvelopad dpananufasiredefingd glygoforms, see
Zhang etvd Bciencte (2004 n\B03e87 &, Seérs aetaipScisnogy (2001 p2@1,2344,

Wackeﬁﬂ&‘?ﬂgﬁb ) $dien & POBNCRRD, %vﬁﬁétél »002) SF&nlREV.NO2, 839,

Hang 8115t 38011 A8 FRER] g%gn%u ggxngéngﬂa@%t.gﬁtcm%ﬂ%v&% e
pluralitypfdmangelonalaaniibsg fb"@brbet% |%Q%ﬁ9 RFnses: d8& as
hereintdesctibgalcentdrigirigoa deﬁnaﬂmuthr ¢s.gf drombeks, fori exganaplyg S or less

FSOGESH ?f}ﬁf ks Nef SRH PEBodie8dr dnBihef Bt frafments
ts::ho@ 676, 9%8“19rﬁr dﬁ%r I\/gdlﬁqcatlgns The |Eteract|%n 5
etween the Fc region of an antibody and various Fc
receptors (FcyR) is believed to nediate the effector
Furthefr enttiodimentsf oftthe imventioadyclutié ahtibodibs @é the invention or antigen

bmdmﬁ“ﬁ teightschits denestisiiplé@td dindh-Ertihaedud polynePshth as

polyet %Fﬁé |9%°?£F|)%§ %Ber%ylfaﬂg i@&%‘?éf' g8 lyd lene. Conjugation of

proteino i PEG-8iagrRstpblINee teeh NifYg; fRsringieesing IHiTef sroteins, as well
as reduningraritigenivity amd igwnunageninity afgpeieiiagllon use of B&Ssylatipn with
dlffereﬁf fRREdlar WeigheXxanPl§lesspasai ¢ﬁbrﬁubﬁédﬂm b&er Meebigated with

ot 0 S0 RS G 0 L P L

'“tJPE@HBE - incorporate a sal vage receptor
bi ndi ng epitope into the antibody to increase serum

. Q

2. Production Methods




half life see US 5,739,277. There are five currently

recogni sed human Fcy receptors, FcyR (1), FcyR | a,
wa-eoRloday4 FCyRl |1 a and neonatal FcRn. Shiel ds et1/8P2007/050219

(2001) J.Biol. Chem 276, 6591-6604 denonstrated that a

Antlboépm%ﬁ%veaﬁqn FQerﬁc'i u %15 %%é | rI‘)?/c?(%Heﬁ%oPg %IOQCHLE%{G more
preferably produsad Ascemenoe ingl eepHiations ghat isas 3 pubgtatiallygcl
homogéﬂsuﬁ peﬁulgedn(l)géggdmé;dh argﬂtiodﬁéig?oj(ed ezg;amfggz saletg:écemugemc
b|nd|n |?é")' il 3 b t illedSiA ke aridAdt a population
ot TR o e ) VB A e e
produceiin tr@egg@wpprgmswmh agegoass ($eparollea efuald1999),

J. Immth\dwﬁlé‘tbod§23ﬂ?l1l47a‘rfﬂ) Eloigkdnd (septMomow Kk (20803t i nct

Genet. E‘ﬁgg §2 M58 G} eO(Qeé@duBek %-PHUQJ? p‘ﬁé?fts (ﬂé Bb?éd PW,¢$000)

ee%' o e Fi i) el o sac
etal \?é"d 915451 ard ?t:?’RK? FﬁevtpMpl 1t %15%3 -590).
Antibodiies n@é;f alcsb depnmdungd by chbmicdl lsgnthesitse ptioweyer, gntibodies of the

inventiéﬁ lre Weﬁl H@é’&ﬂughg%&gnbmaﬁﬂb{éﬂ tulﬁ#ﬁwgbtbﬁﬁhélggy Well

o B S 0o i AT o

and ing Gtﬁi intn ageplisap VQﬁtﬁ"e$uq*b%%at%@Sm fgr fusdie.
(amplificationy edexpriessibng Qree &ssfl éxprassion esda@miusba gwta@\ateo
synthefgeéRystemft QucH:Sé’Bbid't?y LéMa B%ﬁgl@é)ngéﬂﬁuldzz%hé/r@fth@%%t cell

is CH é;éNé sgg%elomﬁi %cﬂirﬁ&%&ﬁd%&% 5 rg%d’i 3Sated

e
and seggepeeq HeIBD\EAVERtoNR! RregRduseti(e 81 @éq%éw&@oz'ﬂa probgs). Vectors
that may besset ostlade ptasssid; viesy phags eicaispoghaasmiichronggnes of
WhICh bl@gHﬂ?é afees t;ﬂ;ﬁcal%?n&?dm@ﬁﬂ GhabiRlyaduchlvecBii®®irther include a

v SR ! 45 B ors DB s

elementy adrgoter gt rapsexiptian ﬁ@wnam@hﬁeqm%aé@qra%li digked to the
light arioRhdavyl sts8Solyriticledtide sGlasdtbifacilitate 8xpeassian. SAagnucleotide

encodlé?tﬁé NgAt Shd ﬁeavpéhélhgﬁ%midsbqea ||dl©3€6”pab@té vettors g
transfeg; ?cgﬁé%ttga%{%@? s?célp&t Weesqreﬁerfdm‘t h%a F)} Eﬁ?lﬂ dolfght chain

ert
can b poeried 610 g FAMENSHATEAIABHECIE AL,
accordieg tcaone aspedtind thepresent eweotion thergry ém\dl a PFOCGSS Of

constr@t}f'fgoé ybator 8Rcedingthé hgrst ari/et h@ém&ﬂfanwlob@n" ahtibody 6N
antlgelafbfrg%cﬁ gﬁﬁé@ﬁt Bﬁeggb%’fsth{ﬁn\}gﬁ?% wh%hhiﬁéﬁ\ c%?frﬁ;f)r‘?éé"sdmsertmg

into a yemek idopR deRlde %%qurm@qa%pﬁp éﬁ‘aé[b 5 r bigavy gpain of an
antiboéyx afiflecinv@atyah.et al (1996), Mol .| nmunol . 32

1311-1318. dycosylation variants of the anti bodies or
In othe?tr&slp@@ﬂoﬁlh@dn\V@tfolhagéﬂﬂ‘tsq)ronbed expolpdudidetider eseotting a murine

[ o5nDi ety is

VH do b P o e 1 o 276

contenpl ated. Introduction of an asparagi ne-X- serine

or asparagi he-X-threoni ne notif t es ot ent i al
In anofer @spget @rihs iaNandondpee i ERYide] PENHEISRUHP sGoding a murine
VL domairetdraprising thegeqiencsf satdomle agSHQtl .M&Hidul at e t he

gl ycosyl ation of an antibody. In Raju et al (2001)
In anoBic? Speaditnent tHare &8pdVERHGa pbiynutletatideadncsiding atMbdootain
comprfél%a\ﬁ% dfaentBuRpRIEERbM tHRgrblp 'ceAsietng bf sedh|.B.NO:27, 28,
20, 30 Process of regal actosyl ati on and/ or resialylation
usi ng beta-1, 4-gal actosyltransferace and/or



al pha, 2,3 sialyltransferase. Increasing the term nal
sialylation is believed to increase the half-life of

wo b@7iogaranogl obul i n. Anti bodi es, in conmon w t PCTYEB1007/050219
gl ycoproteins, are typical3y produced as a m xture of

i anodf &R P by i S AU B0 shoa PR O domain
compripiagtthe sequencaraphraleddrrrodne groupcensisting ofo BERLRMNQ: 31, 32,

33 have been devel oped to manufacture defined gl ycof orns,
see Zhang et al Science (2004), 303, 371, Sears et

al, Science, (2001) 29 344,. \\cker et  al .
In accosﬁa@%w:tné@% Pﬁeﬁ@@% 'Wﬁéniﬁe@/ﬁ_%\ﬁ 6}‘5 6#’%%&5&20(@?2?“00"'”9
a heav§ Thain oithg imtendion(vettich polmecleriife i selegtedpam thre @soyme
consistirfty 60 SEI.| CONOeB®| 38,88, 37. pl ural ity of (nonoclonal)

anti bodi es (which maybe of the 1gGisotype, e.g. 1gGl)

a herejn descri bed c Lisin ' . (e :
i o lgpl 5y o PSS BOER G118 o L4 ATk roning
a light shaiglaf theyinvestion whigh pelysuglaotgs ispxie@sd drom g gewp
consistmdéi; SEQ N NeNBs, 39, e eof . Further embodi ments of the

i nvention include anti bodi es of the invention or

.. .antigen i ndi n agnent s..t her eof
e wil o riEGeietdenianbl UHEP <Keh T8 pf Tl Luepaungancy of
the geetira)qdey@litepralive| rohugisptiges e t%%ﬁggpﬁ%hgfpén p |cularly.
those &autjnugistirhiesd dbr expressionsn agiRECh0Ost call) atst alsbiayhiable that will
| ; | iftgnhal f-1ife of proteins, as
enCOd%NeﬂﬁBblggs?li%Sc?ﬂr}gégﬁﬁdggni city and i mmunogenicity of
proteins. The use of PEGylation with different
3.1 Sigpakseauences ghts and styles (linear or branched) has

been investigated with intact antibodies as well as

Antiboﬁ%g (ﬁftﬁé‘?‘r’@égrﬁ’inv%%ﬁoﬁw?y Srodubed @k aAfusio?rOsidleih with.a J
t.,.198: 83-95... Pr ad

RS9I G s doo AU A0 e U o v
maturé prageini orhensignal Wuéééhaﬁldab$fﬁ%99ﬂ&$§|a’kﬁﬁ@ﬁ%ﬁ??% y the
host céiUt Fér grokaryticiioat eeliltye pigoduseqlienseanay hedroalsaline
phospﬂ%@%l&zg%;érggillo "s‘,iéF %'in I?(iaagssltéblé lé?ﬁér@m)d'ir@ll!l?fadémge@ l?ieast gecretion
the sichsbErivcncnimay i v TUaaRB e dten | RE P 3
phosphataspgerdsTs 66 3. 0MOT 964 Inmammalian eglLgysioms, viral
secretppplebdérsosuch aimhiempmsmimplwm slg;mgl and iaumjyeemqr;qglobl{lm
signa|i%%hhéﬁ’§és & ?&Caifg:&ﬁa. PTgseRly mﬁ\é@gﬁal%gﬁgé?%egg I:ggt?dg gf(mgatdmg
frame {9 DN@Q@ o’cﬂng th‘?‘l‘%ﬁﬁ%‘?c‘dvh%fﬁﬁ%d%@%ﬂl47 157), chickens

(see Morrow KJJ (2000) Genet.Eng. News 20: 1-55, mce

3.2 Orfgicoff@plicakioat al) or plants (see Doran PM (2000)
Curr. Opinion Biotechnol. 11, 199-204, Ma JK-C (1998),

Originﬁ?réé{%%%igﬁé g%égﬁ‘??o\édtﬁ%ﬁﬁhé E%%Efgﬁ???%ﬁuﬂ?mgff?%st gram-
negatirs begtrrzo gy Plastid 5ot yﬁa§ eIl wsp\d%g'g@sb{fwh as V40,
polyornheaderaivirsgny BYsorsBPYidormest mammatian eallsosGepgrally the origin of
replicatEcErh9ohéHtes hiyPhegdddfop neatoatian expesserovisitorsut the SV40
may bl(éﬁ]gteﬁggﬁa%lftIcﬁgbatilfﬁscm%%%tyﬁ,rgg{dtenknovvn to those skilled

ol ynuc encodi ng the antibody is
isolated and inserted into a replicable vector such

3.3 Selection manker f or further cloning

Typical selection genes encode proteins that (a) confer resistance to antibiotics or
other toxins e.g. ampicillin, neomycin, methotrexate or tetracycline or (b) complement
auxiotrophic deficiencies or supply nutrients not available in the complex media. The



(amplification) or expression. One useful expression
systemis a glutamate synthetase system (such as sold
whyoozosmas Bi ol ogi cs), particularly where the hpSI/ERB01/050219
is CHO or NSO (see bel ow). 3Pol ynucl eoti de encoding the
antihody is readily at e d |
soteofil ot iy 7k aredgd B GBANF ST, GEM et pave
been yiecassilly tremsiormedowithy reigenes aaeoding 8he antlbndyu@f the present
inventidragervive doe p@@qnajrumémgtbhomomreﬁ by e sdlepticrsmatier.
Anoth%? %xﬁ:; ?sctﬁé 5%"&%9!% HYE R SRGIR! h¥nel Whe¥é ﬁttFHn%formants are

culturgti AL

S na guenc
RIPBRNCS AL MelalEGte P oL rabodthOpiy gells.are cultured
in the @lr@?ﬂﬂﬁe ofdngregrvoameiesof mﬁébetrgxat@rﬁo earntifntie eepy number of
the exdg@nens genofirtbiest! CH@delivatde paktiqidriyawmskfar cdiidimeyfor the

DHFRES@BEAD A f&*ﬁie‘?‘é&é%lé% tﬁé g‘ltﬂaﬁ%@é %Zﬁtﬂb%s%xé’iﬁﬁ%eﬂ system

(Lonzg BT s{apiE SERELE &PQFJ%@ i eash e G Cbeie pe
Stinchaemp ehal Nalvee R84+ 3&e1979 i f desired both the heavy

chain and |ight chain can be inserted into the sane
3.4 pygﬁ,toqérsf or transfection into the host cell. Thus
g to one aspect of the present |nvent| on t here
IS prOV|ded a process of constructing a vect
Suitakie PrINAEPrS fer eXRgassing antibodies f thenigivartie a@ﬁworawabbfdmked to
DNA/polynacieotienehcoting the arigielyt Rroendadefs fof ptdiaryoticsmistemclude

phoA rﬁgbéﬂféégggewgesm Id&fd"s@br@ﬁwotéf‘&%té‘m&%&ﬁrne a
phossﬁw 4E T BRIran SRFRRRERAEE Sidn STaE BrlmBfds Sutaple for
expreggigBdn Yeastaplisiingluse mhqsﬁ palyrargie sWege@r pther glycolytic

enzynes gigu ehelasedglyeexahcdhrhgda 3rhaspeatevtit airegenaseyhexekingse,
pyruvhiREdERRNEX\EEs S Phokphbffu@skinkSe | glteddd 8 phobphateash@krase, 3-

phos@%&&&ﬁg&%&e%@%#ﬁ%% o fllnﬁﬁcﬁiﬁ?y%gsﬁg)romoters mclu%e
alcoheliiehydiraanasesbisqeyiqairamedis@aid ph hRephatgse, metlgttighen and
enzyreeb cetipoesible feemitrogerpmeta idid meorpoiaitosrygatactasdeutilization.

Prom81a¢& fHirtkpfe S4ibif P hm SIRIES 54 y38erh B th Hed! 9iRSIHro Aoksrsaslich as

oo Ty B sl pioricd

avian SRERAINANHYS 1 HEpEep3 Owwlamﬂac ﬁdm"éff dptecearly gene
promatec)o tétrayiras Vheplatitisi B virgs ramtins rous QaTeomeqmelﬁdRSéé)l promeder and

the eefrf;DcSF IbRESHHBH Rirti8 49l Sbf EXLiIreé theSERdite Bf H%maﬂar iSBaseddpon
su1tat;6e? 8&%@%@8%&@5%%6&%@fﬁéa%ré 285bAN 1h BREShSodi ment
therefofa theg énprayiaiA AFst ;5159 'cqomrrse(ge e R |aé'9{%rg§\($%ﬁﬂd/°f
CMV pramgteo,udNAcaeidintg light chainSEGegion.(MO) 8the3byerd®n, 3L region
togetHet VAT RESIADEIA atd AmpieBliPFestBhce BYIRBLiO® Mdrkérsearidsa second
plas 3 i R'sx/‘HP 9%|p‘fj§m8Pé?ot5N)9en@od| fle ﬁ@é\Mcﬁ’JmV
poni i KR AN e
ampiajfin Ire:b%tahﬁﬁmﬁr&e@l y apparent to those sKki I led in the

art that due to the redundancy of the genetic code,

35 E?thta?&.@?bpé’rﬁ'gﬁf)l ynucl eotides to those disclosed herein

Where appropriate, e.g. for expression in higher eukaroytics, an enhancer element
operably linked to the promoter element in a vector may be used. Suitable
mammalian enhancer sequences include enhancer elements from globin, elastase,
albumin, fetoprotein and insulin. Alternatively, one may use an enhancer element
from a eukaroytic cell virus such as SV40 enhancer (at bp100-270), cytomegalovirus



those codon optim sed for expression in a given host
cell) are also available that will encode the

w@odogpspuri des of the invention. 3.1 Signal sSeqPenER®07/050219
Anti bodi es of the present i3mventi on nmaybe produced as

ey PR BUEL A Bl L o R oo
locus (sige Vb H0B9B 23k elhe em@@rgﬁarefgmm@t%@mj the wector at a site

upstreaodgthe prbraotér.pr ocessed by the host cell. For
prokaryotic host cells, the signal sequence nmay be an

3.5 5@%@@ Eg lgagagrﬂgi age, penicillinase, or heat stable
= rs. For yeast secretion the
si gnal sequences may be a yeast invertase |eader, a
In euKaxygotor sysémierpdyadtmwathwhmgpblataiee)plemwIlﬂkedaeo e.g.

DNA/MO9RLAI8EHE: ehfodTRGHRS hAb&H) bf tﬁbéﬁh@é?&lonV igueh SI nalf are
typ|caﬁ§g)'iefcte%ré‘ ch ‘?ﬁéjgéén ?‘é‘sﬁ]n&?rapr% Eﬁ %&%ﬁﬁ%}{%é sggg , Non- I|m|‘€l Ing
examak?dPP'HSPélgn%ﬂ Hygqf r@ﬁ\ee@rfvgfhapr@ea%rﬁi@ng@qn fgatasd alpha
and viraldegrig)/40)rganesta rbiidvieal donfj tegntimal repeatsoblyyedst shstems non-
limitingTBARIMPISS of BolgdEhYIETidh/Rrmiealoncaghas ikdilge Ehd?sfe derived from the
phosﬂh%@b}c%fétb%as%r @} iéné(fhoev@l ﬁolt cgeqe‘ﬁgs éﬁpgnes In

am  ne I ve

prokapgiic Ryste '9@95/@ aASian siane a@%twp@alhg nﬁgreéwﬁda?grdswonstead
usual po eypiey shoitercand more Uelined tegPindtor sequesncesntlcoarse the

choicé ef b§lya§6ﬁ'ﬁéﬁéd/térfﬁ\?atﬁfnl $HquePtes iLPAsSRL PO sGRINE I&6?1*¥pat|b|||ty
e

{ i an expreSS| on vectors but th
with t@ﬁﬁ&c@l e use%p& % it contains the early

pronoter. 3.3 Sel ection nmarker Typical selection genes
encode proteins that (a) confer resistance to

3.6 Hastickiigtics or other toxins e.g. anpicillin,
neorrym n, methotrexate or tetracycline or (b)

a Xi otro%{n c deficiencies

t ) Su
SuitatfiS PRFERRIS b SIOAIE PaBrESsIng Necke Breadine anibodiss afihe
inventky0a/eOPOKADYHECTY €R2 00 NIt 2ugary®ic sellec Sudablsecmeharymag cells
|ncludterlf:‘>u!ia‘¢:t3araa\r & §S bhitgolfaetidccle dUvh AwEbch@idhia 68).IEBColi (for

exam %5@1844@%?%%7%%%)3 IEnY, %Pﬁ%fr %I%ﬁ/tav‘% stié)% Proteus,

Sl e d SaaIE e ephigin KSaliatiaieg” Serabe mAreEscaANd

Shigede he sveloas Baculdmuc ah Brswbtilie paehB. kcheniforaisdsee D 266 710),
Pseuddrhdhasbes a9 w. mbmsmﬁesmeptbmégr CEhé yaast host celIs

Saccfgc;hL /vvgf:géj clt—:-FévH? psfc?:?‘z?@%c %QF?!) ‘F(lu;k)%r&% bé‘fl e.g.
ATCCRPabS a4 S Sro0r. YaroRiRdEE A0S 23@ Shie e,
(EP183uRB6r ses alsprféew@g@lnbla@tml of08 (@08d$385-184) Candida,
Trichcdleema rpasial (EW2an] 23415 &Hamlicikie] Tolypoclaliioin hé AspPerdius hosts
such 88h8H&i/aRs aﬁdfﬁhyé?ér@é%%o%térﬁﬁfa*ﬂ@d gl utamate

synt het ase expression system onza Biologics). A
suitabl e sel ection %Qne for use in yeast is the trpl

AlthoyghnRRrokageoticgindhqrss higskeells arrgpgeiicalip cortgmpiated bysthe
inventiamy po¢ferablphbiveliee hosboslitseofthe presenirimssitiog aethidgiost es
eukarfdtid &@is! IBRRIIORIGAER eQRAYBHE Mokt dE18GnéIGde mammalian cells such
as COS-1 (ATCC No.CRL 1650) COS-7 (ATCC CRL 1651), human embryonic
kidney line 293, baby hamster kidney cells (BHK) (ATCC CRL.1632), BHK570 (ATCC
NO: CRL 10314), 293 (ATCC NO.CRL 1573), Chinese hamster ovary cells CHO (e.g.
CHO-K1, ATCC NO: CCL 61, DHFR-CHO cell line such as DG44 (see Urlaub et al,
(1986) Somatic Cell Mol.Genet.12, 555-556)), particularly those CHO cell lines
adapted for suspension culture, mouse sertoli cells, monkey kidney cells, African




DNA/ pol ynucl eoti de encodi ng the anti body. Pronoters
for prokaryotic hosts include phoA pronoter,

w®edoaBEct amase and | act ose pronoter systens, pdREPI0B050219
phosphat ase, tryptophan and8hybrid pronoters such as

green fitikay Saey ST L By 254 ek el raping G eals”
(ATCCGe&yndd), bugandung asks (ATGCLEL dén.Hyer G2 ahdspiedera or

lympheoi@ays@ile ged a$80 ($ex ok :8e.,715py3pvet eodecar boxyl ase,
phosphof ruct oki nase, gl ucose 6 phosphate isonerase, 3-

Thus i GRB{erpRAIGIEET &f IR AR o EdmR PouKIpt siahik ganstormed host
cell compaisingog Neotes eCrodiopd perwyptiaimsad/andight chainiodthe antibatly or
antige® binNAiRG fragARAN SdIbef dOhein HOSETbE RiPéablP Sich host cells
compride'd f?r%%gé’tb?‘éheémltt?% h&@gq‘éﬁh an? %%&Bﬁﬁ%/e%gcfr encoding said

Hoa eﬁgre33|on Rl syst éns 1 ncl ude vira
VY GP8ffot ers such as pol yoma, fow pox and adenoviruses
(e.g. adenovirus 2), bovine papillom virus, avian

Bacteﬂﬁ[fé@gﬂ:ﬁ;n\thﬁdﬁ, cytonegal ovirus (in particular the

BacterldI G SteRiLarAAicHISAF suREQTRURE kxpf Vi ditibod§ RRidnhérits.

i e e

periplashu¢ peotemsprasnipe extracied asddelnided tas{ormaagtive proteins according

to metllts@d@amdnbh o thosal dKillddnia thesit, seé ISanshdz boe/ @1)9@!9¢S$B%ipmchnol.
[ i r t

72, 18 G T TR 1 BB T M 2 e 2P By

pronmoter, DNA encoding light chain V region (VL) of

3.7 Cefl odsC regi on together with neonycin and
anpicillin resistance sel ection markers and a second

Host cglrl]%‘gr | %foﬁﬁggw@i \\/r}%‘}l:tgrs??]éo@\’ngﬁgé?arﬁfbgﬁedf’th%ention or
MG ey ekl offinslbgi dfoney prose
skilledam¢he aripitisist cets mayi e ewlbesedqin keinseflasksny Felles dottles or hollow
fibre spdtenmriut\¥ie peefepRddpr latg e scale profivdtiorxtpatsthredtark reactors
are usg E@if%g%éﬁénsti&? c@l{t\.ﬂ@g.‘: ‘F’”refélrgﬂg '?Ig? sEREH ¥MRers are

ronoter el e t 1N a Qar be
adaptagk{o SCeglianiad e, oRarIetn Baifian obion SRcRImEEN PR Forohubble
columes ke aiftift epagiers dirdat @srafionoivi) aisiaioxygen bulblesimaybe used.
Wherdf tBediso telina@clliuned in 8 seAlrh dreeadultved ywediad isrpyefasreddmat the

e SRR, o ORI Lty i g o
prever3 551 QUL PR TR b BUNE G531 DIOFessr Cirhandligy 4 the host cel
characteisties egithgranigrecasriersioaybe paedipsgrewih stlsdiates fasranchorage
dependnit il lingeds the eells maybe AR D8 RPensibnecdtunaiwhichiis
typical?rﬁ{eﬁ%@mrrbg%@gﬁfs?geﬁ? gta?t?cg‘g i (elcra]ﬁ%brt%_té hB?ti célRShafafilise a
varioty SO Sl sich 3 el RSB BlA BEL b soc
Drapeaywef ab{por) akteteahdolaanal s Ji0pn1Y)esxieaded el Prycese or
perfusimt¢utondy. Aftholgls reconelrinamoithy, tr&usthrreed neadrsmeatian host cells may be
culturddiRi seRlimYcdHtain R RedRf sudheaPRes dafasdirit (FCB®it id Preferred that
such h??%k’s cﬁft@éee 'sa{ﬁn?ﬁ]ét‘céﬁh o'?frrr%‘%égém%a ?u%ﬁ‘%% Wsﬁclosed in
Keen eftégl(g).?g@ (gytﬁp%: norogy 1g/r‘? -163, or comm’ermal?y gvai|a%le media such
as ProCHO-CDM or UltraCHO™ (Cambrex NJ, USA), supplemented where
necessary with an energy source such as glucose and synthetic growth factors such
as recombinant insulin. The serum-free culturing of host cells may require that those
cells are adapted to grow in serum free conditions. One adaptation approach is to
culture such host cells in serum containing media and repeatedly exchange 80% of



and viral (eg Sv40) genes or retroviral long term nal
repeats. In yeast systens non- |imting exanples of
w@odogadenyd ati on/term nation signals include thpSEEP2007/050219

derived fromthe phosphogl3ycerate kinase (PG&K) and

he al coho hydr o nase . (Al enes. In )
the culifa BpabiRT ord5e SRS aeRiA o4 ok 157 st coliheam to adapt n
serumifigs @@ldlg»orrﬁ)(seeequq ehprianberg K et 4/{39283)in Arsioal Ced
techns1ogy:DevEiophentsaddardy ed®fdt BeHtUrR (BRI IE. SCBLENERS; pp619-
623, I@w&%éé&erﬁ*& bﬂgﬁé&z of pol yadenyl ati on/term nation

sequences I s 'based on suitable conpatibility wth
the host cell used for expression. 3.6 Host cells
Antibogigist efthe inusstionsleiceeted into toe meglia mayxipe esxiveged end pusified

using &vafeiynsf t@ﬂ’dmé@éb espeiidd@ de fééeéﬂmﬁﬂlcaﬂ@n BURHSIE TR ihe,
|ntend¥8 %%E P{)r lﬁﬁg@re tﬁg K@Eyoqta'n‘ﬁb{;&eg%f tl%*lri\)/ghtlgn %roth@rtye%ttﬁw%nt of

humar, Ganth YA -mENGAGR BelasT BB PUGY aFRSYE biPresivab 5 00% or
greateg pusyAconipaes Jq thentrode l@aﬁua meBium pirathedirsbisistancs, cell
debris froph eves cultupal madialis &/prcly réalovedalsirty ééﬂ’ﬂhfd@é‘tlbh Mllowed by a
clarlflcgﬁ{)ﬁ §fé§)a%fethg ﬁuﬁgfﬁeﬂ%hﬂ% ES;Z%PFOfﬂml Sﬂ'tgaﬁh &idhand/or

depth Paliopn Agoh 6f SheptSHR R 2 IRV 2y gg] Hscaophoresis
and crmmasvgreph@rt?QMque; sti¢teay bydroxyapatitedHAg, afflnlty
chrom&areastiOptiopadeinvviviricagn aﬁmhymg@m @é’@m’@&éh asPeByhistidine)
and/or %tgﬁcﬁﬂ%’ ﬁﬁéra@;ﬁotg gﬁ 52425 346) are

availaflgn ] ghe Ffabo e oaﬁh%'rﬁﬁev%ﬁﬂE@w'nﬂo'@"ous
clanflc@ﬂom)syemarqgagture{dau@jhgdProte‘ma ActTdd effinityrcleeimatggrepiy followed
by furtﬂéﬁéhroﬁeanogndplh BtepPsPosd A exvhande ARaesrdHAlchsoratigsaphy,
anion %I(ﬁls%ﬁg’élg Qﬁé e&Ele@vnnéH}SFn%éirth AU RiSRtE Sliphate

atyotic an
prec'pgffstw eioaly. SIS EEONF HRES 46 ?renfoved g
nanoﬂﬁm\oemmg/emoa@‘éﬂo filiest. Eellpwingrthepe fo'@@%ﬁteps a purified
prefeﬂdb%ﬁﬁbh@ﬁloﬁé@ ﬂne;géletlon ebkprigiig at logst Em@mltml@jreater e.g.

100m hﬂ"&?br@e\{ g o@ﬂ{é g@g&?ﬁ‘g?a l'nafhg;féérﬁent

thereo &aryv'%grﬁm ?95%06"'8%% s
such keparajions Bre sylpsrptizixTee grroaregated fermgm ap s qbthe
inventionl. 10314), 293 (ATCC NO CRL 1573), Chi nese hanster
ovary cells CHO (e.g. CHO K1, ATCC NO CCL 61,
Ilne.such as DA4 (see Urlaub et al,
4. Pharpaggutical Compesitions | canet. 12, 555 556) ),
parti cul arI y those CHO ceI | lines adapted for
Pur:ﬁe@%ﬁ@ﬁ@&tl@hswbhﬂhi@dlem:ﬂﬁ@ ineehtion (pzelidwarymmegidhiatiney

prepar‘é%h% &ﬁ‘)‘éd@ %@Wéoéﬁga{tgﬁ’ %Qegfh%%%é@un&ﬁ
tQ“eé‘é

compaifie 1oL Lt i Rw‘&t"%‘f‘&f’ S displfert suen gs
atopic glisgases Are@stumay 8 ergigaipindis. £raP Ry el iigal rsuwﬁ%?mtlons
comprize! d pharngacdWliCal|ys eeceyifatse 8@rriarlds kncsp2A0d céled Tonusy i n
accepfibfe Fﬁi’r%iéd@iﬁha Pbraktice, idaeanyi R@rﬁir‘fgﬁbﬁs PhaPiharedshl Sciences,

16th egFt?R " rggogﬂﬂggk %@hﬁﬂﬁb cLe éxziﬁﬂ 5'ct s Batfiik Holude

ai N and/ or

Ste”"sﬁﬁtqab%%r Ysh asa?ﬁ‘ iNge RiNGSTaSAY PP r?&’ffroﬁﬁép ong QUﬁered with
suitabledyuffens mascpH w#tin rarfas eid (o §ubhanmsceudtidal sompositions for
injection (e.g. by intravenous, intraperitoneal, intradermal, subcutaneous,

intramuscular or intraportal) or continuous infusion are suitably free of visible
particulate matter and may comprise between 0.1ng to 100mg of antibody, preferably
between 5mg and 25mg of antibody. Methods for the preparation of such




conprise a first vector encoding the |ight chain and a
second vector encoding said heavy chain. Bacteri al

wo esomesiiiat i on Bacterial systens are parti cul arP@I/EP200B050219
for the expression of antibBody fragnents. Such

t re.localised intracellularly or within the
pham{dBAIEA AR RO 3P R B beaeafihafie . e one
embodigert chharmargutieal gamprpaitiorisoramprise betwseot @lng to 100mg of
antiboaléesooftthe dnvertiontih e sidsagurorng, dhiieseally tddetiest with H%@rugt(i)ons

r . : . . -

fo!' usé Eh&ﬁﬁiﬁtc%mﬁégfb 885%9 ic Itm]/iﬁt'@ Wéngygp’zﬁ%& %freeze
df'ed)3$3[e§95§tltg_|9n Brpf rpmjgt 'OMQ‘FGE@PQ i setheqs well known or
appareptfpdheserskilleg imtheeart. oV seenemdiodinente oithe myentien cbmprise
antibodfes ofrtie mvemtionrwitraam IgEN idutyisH, ROCHSIA@RBN ESp PSRN as citrate
.0 TBUAHE o ESTRI IR Wl S00MIe o bRl
compqstids o Ridop 185 bt ppremesipted dnaadatinuohensinodias of
this isptyppr s FPO§123% 11 aAgt-hilcdBdreatoent maybetdieen etallyr byl
inhalatiamiopieally (fos exameley frechqualdr] tdadbhysdl Ofectl SMONGO WS on the
skin). cul tures. Preferably the stirred tankers are adapted

for aeration using e.g. spargers, baffles or |ow shear

i mpel l ers. For bubble colums and airlift reactors

direct aeration with air or oxygen bubbl es naybe used.
EffectVieloses aedhesttmeat tegimee fotddrainistering thesatibddy &ahe invention

are gehierdIN'ftaRihed idmpiscalyei Rl ér‘:‘eddécﬂ@{detn%n fgagfsaﬁlh& as the age,
i o i e o S
factorgare Wighindhapupriewrad dee sttemdipg minyaigiasm Guigamafsh sfdedting
approprigte a@oses insdy bs fourid ines.g nSmithedral { 977 ) ratibediessd hagnan
diagndHiL3hd tl%fgﬁy,rﬁé\?én PRIss2 NPy 88 utdGR &Y @Héral‘FtShnglt\}vggﬁ 1mg

d1 e cells maybe adapted to suspension cu
an h is typical). The culturing of host cells,
particularly invertebrate host cells may utilise a
Dependirigeoly thd dispasabr disarderidése tseatbd dbuff [ﬁaj'tibt&isjjﬂ asthr%i),
pharmé@@%&@oﬁ%@ﬁioﬂé%ﬁ?isﬂ%g&%?@rap@]ﬁdéﬁ?%f%%ﬂ anbRRE bf the
. t pt.echnol .0 15:, 103- ext ended’ bat [ocess .0 .
antivofi pPE RIS WY Do ST EBRBIDY - rrA o Y B Sr gy wit
an effegdiverameint sd anothar ndediggmpet suah asipetrinflammatory agents (e.g.
corticostaroitt aroamt NSAIDY artidhelirsargic agerfte{@rticabfly S1/M2/MBCSEeptor
antagdrﬁstth , GQTa%fréﬁdr%@!ebt??tagoﬁi%gs{,‘ghgﬁzﬁ]&gg ot gegg.géﬁb‘%&;gggn
_antivir%%f 3 %b%@%@&%@%gﬁﬂ{éﬁ%yq;}mf@_(1 ’a Fnoreceptor agonists
include salmaterchl $ajbuaral.dermeoiesei salsiriamohderplerpicedonipbine.
Prefertddt Ioaglaciiivg BeaatbereoredptoSgdniststippludethdssldedeibed in
WOO02/B5A29A2 VOB AT 0800 @069 %@@g‘fomsi@' éﬁﬁ\ﬁ@%@?ﬁsw
Sutabll GBS e o Rl LFEARRLOAR. b Citbione,
fluticagane: Propisdte, Qor. Po-diffuoranidise e-furanyicamanylJoxyld B-hydroxy-160-
methyledoadandingsstaOné-dietege | df-icerbadpipicoact S-Budromethyltaster, 6o,90-
difluor@u%%l’:ﬁxyﬁ%&gééthyﬁ%o?m%ﬁ%ﬂ&% 83&22:915-1 A4-diene-17p-
carbotlé)i g é?-g%(% Bﬂﬁ/}? L L?]rg 3%y r )g thagqne esters (eg.
/. 071 the cu re u or, .
the 17-QEORIADAREARED) Bos 2 hatPTPRN RIS BSEEh PUoraarive. iunieie.
mometagoneg @stas (e@dhe dwdate ester) fameinglongarstonidesiofleroride,
ciclesonidg H1885) 7-[[(R) ey ot ex@irhethylene]bis(oxy)]-118,21-dihydroxy-pregna-
1,4-diene-3,20-dione), butixocort propionate, RPR-106541, and ST-126. Preferred
corticosteroids include fluticasone propionate, 6a,9a-difluoro-11p-hydroxy-16a-
methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17§-



technol ogy: Devel opnents towards the 21st century
(Beuvery E.C. et al eds), pp619- 623, Kluwer Academ c

w@odviosties s) . Anti bodi es of the invention secretEEPI001/050219
the nedia may be recovered4and purified u5|ng a

arie f tech to ovid d
carbotffii¢ St RS get e PO el ® For
furanytoasinpiyd)oxpie 1 Ui3-bydfoxyrtbchouitey-boxe-asdrasiait4-dierest 7f-he
arbothr&@bearrr-flea‘)rod%tﬁwbgt@ﬁ In%\{eqorbw@aslgldoygmmﬁir@& 7aL[(2-

I %
furany‘c%?&% ey?)% ﬁﬂ c?n:zl r%redxﬁéﬁghdexé(?u GR{ZSEI 3 u% g[er?gd”
carbot H)"i Aeid f g@r €l.cell debris fromthe cult ure

nmedia is typically renoved using centrifugation

Non-sfepbidanesmpyurids ﬁé\ﬂhg Gluakbaitofd afomiEmtthat magsidsakarklectivity

for tranisie i (GFSsal flvéﬂdn t bé [8EILPTh EHbRGtion
it T g LA AT

WOQW@%W@O&M%%eW@MjO@QObﬁxdﬁwlﬂiﬂﬂﬂﬁxyﬁ@QMQ@QQ
WOO03( 191 95aW®UBIO)8278WW31082M0/ wmvmglgy WOuRe/101982,
wooz‘?db \/EQ@ 1%?' Wbé({%%%ﬁ@ 8@&’%6%)‘41%2(6%“)48
eract’i on chronat ogr aphy
WOO%@@ 8’ ) are available. In one enbodi nent,

the anti bodies of the invention, follow ng various

Suitabfed ahiidrfRahmatory agehts iAEId6 AvhLEterbidalingi- RNl ameiatory drugs
(NSAIBsf' nity chronmatography followed by further
r)orrat ography steps such as ion exchange and/or HA
chrormt ography, anion or cation exchange, size
SuntamulsﬁdDmncthermdugn@mmoglryda@m@docrmqumme
phospﬁb@i@%@ré@é (MDE) hritRs (&.g. ol a Bin¥] PDE4righibitels oit @p@d

PDE3 98 t&&lé;ant rﬁﬁlﬁﬁérg'bfll’éil{lﬂn&@syrﬂhesm

20Rs
(eg. np@;eflplf%ﬁ) ﬁ%tﬂfi/ Wg %ﬁiﬁ% tﬂsg 56 E?‘n bata-2 integrin
antagamistsrarsi a@ermsnmaemepmraqust@or gnmoerst% (&9. ademsineRa
agonifs), SYRAIRS athgbhRts@ §.iobyneking batdgonists,i suthas aQCREN

antag&ﬁlgﬂg?%ﬁlﬁlww&( ﬁﬁﬁhéﬁs RS rH. h;S’@)@/g%ﬂgsé sHisitarse Smtable

e 1 nv

other s aienRIPAROLAGPTURIS SICING SFTDEIPIALLS gr 5406 Kigalodie)

salbuthowirée.gf aathe saphate aftheliee basednformateral (e.g. as the fumarate),
fenote‘?aairrfaﬁtﬁ}ﬂéur@én@mmcﬁn%ﬂms|(md|upibe@aitm oxide syhthase
mhbﬁéﬂéé Péjf%; & orldiSi dh\{ 280 Bafdbiswas thﬁ?t%?&ln%ﬂﬁe those

y or at ed

discloged I oS o7 EPaR00R s, WiiesRbeR and

WOQQ/@%&Z&rﬁultabfe amunuits@sssmlmh@sg Sisgiaseddn YMORL/26722.
atopi c diseases e.g. asthma, allergic rhinitis, COPD.

é Pdu‘feﬂ'l Héré&q duggrgf’ﬂ?é % lesCBfT{FP\’éi infertion in combg nation with a

1
i 4 DEEPln o' i - SR R et s
aspeceogtheRemmtglmm@memmpo@m thet i kiewn to irdipit the P
enzyn@slbt whlth ié bRl erddiokadPualsl 4 E‘@IEiﬂgnEimltoEmmNb&hca‘resmﬂmPDE4

|nh|b|t§{|f‘§.r NoPESMbBEhYS &/hicH BRidit StREr FRIMHERE of tHdIPRE %ﬁlnlyn@uch as
8 ut 1.on ‘?@Egextrose solution, buffered wth

PDE3§H°%§@,§5 Bﬁf"feélrass pH within a range of 5 to 8.

Phar maceuti cal conpositions for injection (e.g. by
Compoohdsioémberest inctudepsEs-dtoaeal4-(3-cyclapentykixy-4-
methoXyPRemARSelbhexah L EABURA Adid OF-chHonfgtRbX @4 )cyaino-4-(3-
cyclopggé\%lhwﬂ? hr&lfq@rgﬁleﬁ{éﬁ%g%ﬁﬁ%/ Iofhre&‘én of orYé 585'6‘?3 4- cyano -4-

et cycﬁ)hexan 1-o|] A}so is- 2 -cyano-

(3-cyckamsgy Bretasin ikl

4-[3- (cyclopentyloxy) -4- methoxyphenyl]cyclohexane 1-carboxylic acid (also known as




bet ween 5ng and 25ng of anti body. Methods for the

preparati on of such WO 2007/080174 PCT/ EP2007/ 050219
wdtophsrimaceut i cal conpositions are well knownP¢DEPIW0TEs50219

skilled in the art. In one42enbodi nent, phar maceut i cal

cilomig R Ry SORES. .R?S&ﬁﬁé%ﬁfephyﬂﬁ?"*gaeea oY% fbscribed in
U.S. pafant &=63, 938 @@@eﬁé}?» Septembest 19R4; |tblﬁs)at¢rairarwsthe compounds it

disclos¥wansineoipoeated ¢Hpiash Fulbby raferdrize. | nventi on may be
Iyophlllsed (freeze dried) for reconstltutlon pri or

AWD-42 B o BB RUBBI T M. @ 3t EFAIE 1% fling MES EheRt (sept 6-
10, Edimhurgh 998, AtisttFhes; mgrrefecmn@e)hdpr R4€5840R0-9pdi @s of
benzytddenindv@stivialite Wohiingted! NICS -6 190( MBERM); a4 a8 don® Chiroscience

and SER PE)E@H Q%e‘ﬁbgﬂi@z p|n§$§E4mb|¥B’P|& hiifcds 81-16Y84PD-

ITHCGU ,ca

1687873 Ag AU 1§ WiRRcs DEREoSIKIE Do sSSP Iased by ypwa
HakkodedNé)Q@HGﬁ%oK -3 friopvldyewa diakkohist 12ﬁﬂtﬁy§§em Napp (Landells,
L.J. etEft0842RESp JAANhu Ddngli Ress sent(sepvbezgt Gemeon i 098] 1998,

12 (s]‘i% érz ﬂb@ttlb%‘%‘g) E‘?‘uﬁﬂia\'sv(éf-@ gé?ﬁér%dﬁ 624030821556nd a
&

pthalagnpg m @Jé}gé@ ql§(é%$t go%regy mcor[?)orated by

referenchi frors tByk-Gylden: Pamafertdne of-)-pHetaRivihS i9-ethory-
1,2,3 Auaaelroethekaﬂﬁﬁm-mmemoﬁm tiegralibanzal¢l[ 106 hapafrsmidene-yidrN, N-
dusop yb%rntSZa %e Eea Aded PP}EB% ﬁnr% B \kﬁlcﬁtr%ts &N

't

prepasdcatid pUSIEed o &Y By RO md GRATRBA; SIONINE dodeidsvelppment
by AlmiralisPrsidesfar®ma; d/ai\ﬂx@@/ UM&ES feemi Veynaligsir dpf#a( BarrieSelyaku;

Fuji, KTeY abe Peatithdon ERp Thebmobs, 284(a): 169,7and Argg8sodi es in
human di agnosi s and therapy Raven Press, New York
but will |in _genera

FurthasegamRRg G TTREE St e PO Lo EplishE o Bterpatinay patent
application W204/0247 28 (Glaxst Graalp, Ltd b IRE MEFRAO03614867 (Glaxo Group

Ltd) aR@ PRSI EP2008/0084R4i(S1ah@ @rdupeltdpeut i cal |y effective
anount of the antibody of the invention may be used

si mul t aneously, separate or seqgue t| al
Suitatle PBLETQ)QOHAIE BB BT o1& OML POREARCAR AL 25hR aiadonils at the
muscaritic reéaefpitensint mmcdgeﬂme(@n@our@@rwhlgb@r@ aptagopistg gf the M,
or M3 NeRIpRrs, é@élléihﬁd)¢mgt$gjf¢h@%HW§o( MR, creld:evtbss oflpaR/ VB

antag5r‘??f§f’c§f$ﬁe %%& rs. 1§§eﬁ’1 T Peb hak fé‘lgé’(ﬂhﬁﬁs?ratlon via
inhalafiag ingl %mr"ﬁté%p'ga 49 |arﬁ11%8| WBP“ 5235?541%23(% Uhider the
name #droyeot)ecxipropiunadgi 83 the breenidecCAS $R388-65-0) and tiotropium

. axthBWremide, CAS rmtaenoig,s 5aloneliadet thefremoe Spiva). Also of

= LS B% ﬂr&?a g ar%%@ g Vé%geé qgoggwms
mteret r te é@ - -
3427%/@6@)‘2%6@830 eaﬂ Z@é%\m&tﬁ?f@ﬂl ) \/&)%’{6’??539
admingitatioblieclude pirenzerine(@4S 28197061 T'r’é,t q*anfem@a H$099-04-
4, or CDASdIﬁBBSQQ@Te'{ foethangdhatsondde stblbulndeaﬁweamedﬁmabiak)e

oxybu sféesef 90-57 8ol(Bided bl DRdpehDt¥lodlihe (CAS 15793-
40-5), ﬁB'tt ﬁﬁé?%é é]t i . Cdb‘%r;lgd' ?2 -6 f%rgtg%tartrate sodd under

the nagaqe Bngtl ﬁwunége gras g}g romiges ¢ sold dnder the

name [Spdsydimoety); 1'6apivet blylbnGe R AS1T A0S @Mayld@oyf-enacm (CAS
24247@3?# 9sbrchSa£re38 H B tifashsdimdteidis@rnélvn as YM-905 and sold

under%n% a%ovggggl%fiydro furan-3S-yl) ester, becl onet hasone



the 17-propionate ester or the 17,21-di propionate
ester), budesonide, flunisolide, nonetasone esters

w@ e@7/08e4 f uroate ester), trianti nol one acet onPCEEP2007/050219
rof | eponi de, ciclesonide 43

l6a, 17- | - cycl ohex | ene] bi s(o
Other s abifyab et S0aR e e HPoags SHtBear. Wikh are
disclopedn Usamenmrplmeamﬁolﬁéﬂ%ﬁ 126. Preferred
corticosteroids include fluticasone propionate,
6a, 9a-di fl uoro-11(3- hydroxy-1 6a-
met hyl -1 7a- [ (4- methyl,” X~
-1, 3-t hi azol e- 5- car bgnyl ) oxy] - 3- oxo- andr ost a- | , 4- di ene
-17(3 WD 2007/ 08017 EP2007/ 050219 41 carbot hi oi c
acid S-fluoroneth rqyand 6a, 9g@edl fl uoro-17a-[ ( 2-
furanyl car bonyl ) oxy] - 11 .
R- hydr oxy- 16a- et hyl - 3-0 Bndr ost a- 1, 4- di ene- 17R-
carbothioic acid S-fluoronethyl ester, nore preferably
6a, 9a-di fl uoro-17a-[ ( 2- furanylcarbon I)ox
in whigh IHWP@f@U&@QﬂﬁﬁEﬁWDéﬂaﬁ(élka(h%lﬁj@taéta@ é’t?e trapane ring is

endo;car bot hi oi ¢ acid S-fluoronethyl ester. Non-steroidal

R¥ arﬁpﬁmé’i%d \éhﬂlnﬂ*} ‘é%%‘c@éd froRi theastBlp TONERABAg BRYtraight or

¥
oranched BB3inipySE plsk! et Hav e REGERIRR™ B'haron atoms:
cycloalkyd gspyps hayingérommde WE@%éthﬁs’tWéﬂqaéW ‘Hyh§aving 6 to 10
carbopat@nt s2-ttMeARA, D§RBiAyl, penil/ phddya subsiiasdwitb ain alkyl group

S SIS S0 o

IMPEEss of 4\ ighBP B SEERS: Woor/ 16128, W00/ 66590,
X reptpoenisEBLanion\assacieEshwith thapositivs tharge afghe Nogiopr. X may be
but is Pt timitbe taghloridef bamide pioyidag solfate] hehzatee sulfonate, and toluene
suﬁod%%g steroidal anti-inflamatory drugs (NSAID s).

't abl e NSAID s include sodi um cronogl ycat e,
including fBESXAFRCs 0di um ghos phodi est er ase fPDE) i nhibitors
(3-endop3¢ 2. 2tdr@dplepyiethapy!)-PBEUMEti-graEeabigiclofy. 2 ddpctane bromide;
(3-endPES(PREAph eyl biheayisB, 8-tenkiby -8 @zenmbicygtwid 2t Hpctane bromide;
(3-endd) —? tZCHE fﬁylétﬁ%h?l‘)f@ £RmethPlBFohiabic@lo[3.2.1]octane 4-

a NOS inhibitors, tryptase and elastase

methy WFP%%”F&P

%@ta |nt§§r|n antagonlsts and aa E&é T
(3-end@kBBtdmedyird- E—’rBhQﬂy|-3 Agsnybetheryilf-azeniabisy vl o4 1loctane
bnyn@@O@m@bS) cyt oki ne antagonists (e.g. chenokine

(3-en Ryl 35&‘2 hétfy|-2- |d|n@5me@géﬁy|]s$) orhi Bhi bitors
azoméﬂwyég Q§¥ﬁ% eSI§Peor 5-1i’poxygenase i nhibitors.

nor ecept or agoni sts include
salnmeterol (e.g. as the xinafoate), salbutanol (e.g.
Furth@ssuita®le ghtidratliaeyic agentfsneeudasepnpduodamf éorotulg @(éll) as

(xxn|§ %.EH% %ﬁs‘aonggf gy ﬁéﬁ’a'nt abpli@tionted/bneoemd sal ts

(i nducible nitric oxide synthase
|nh|b|tor) |s preferably for oral admnistration.

Su\hé i i nhi bi tors include thgse disclosed in
055 )&39 /E
Sw

8/ 30537, W02/50021, 4534 and
VDQ table CCR3 inhibitors de,t hose
di |n W002/(X87R2. COf particukdr infferest is (SH!

gesterase 4 (PDE4) inhibitor.
PDE4-spe%¥fi “nhibitor useful in this

wherein:



aspect of the invention may be any conpound that is

known to inhibit the PDE4 enzyne or which is
walc@cosared to act as a PDE4 inhibitor, and whPChEP2087/050219

only PDE4 inhibitors, not 4¢onmpounds whi ch inhibit

rs.of the PDE.famly, such as PDE3 and
the H P&B'”ﬁ&@ﬁgl'? ingthepspepo ounds of interest include
R*"" reprgsents paranian aSsayjatied yetit iecpasitive charge of the N atom. R1-may

be buﬂ%trfmmeaw lchRyelle0 BRsFAIde Liveiddd) @xifhieC bakkéhe sulfonate and

tolueng q‘f{ t|hox¥h4 Cying £ v opret hoxyphenyl.) eyl oh
ne oXY I or one oxypnenyl.)Cy onexan-
R* and § Bnear§dﬂ %@@qem'a H@m @ycﬂreaggepﬁ.'y%ﬁ%% eiﬁtralgat or

branchéd obalor‘rewaoalypmnyw ély@vlwemfanably)frpm Nt 6,carbon atoms),
cy cloaﬁk vm from 5 to 6 carbon atoms), cycloalkyl-alkyl (having 6 to 10

carbon 6\ C¥1‘é e"ng r@g +I%y Oiéﬁ%g%_ét%@?i%ﬁawapé &s fie
he erqs@mem@fﬁpw@!e g2l ( ?v'a& O)cathan Afamelgrg N or O as the
hetercedorar aryl, mmmlauygsubstltpﬂegdaryblhetemawj anld eptianally substituted

heterdiggicri bed in U S patent 5,552,438 issued 03

R* is g%%g&g@g@ b HHBup LBhSsAR Bffc 2EaHEP (f,ori dRaldyl, (C
Crhetespeicaalyl, (s 08lkyle: Mw@pgﬁwﬂ ol
Cr)hetebodydiralKyl) aryl, Syetgrokibyd, (Gﬁe@a)@@baryﬁ Cl@e)aavlﬁmtegmryl -OR
CH2C§$8 %%HI RR8; C@A;H%% d}cg m@“gﬁm% &% Ey?/l 9-

SR e e N

CHzNﬂ%ni‘%(az Bzaprcalazwgmq tH Eﬁﬁf\é %G - 1018

R*® is {dRe2ted BETAAY gmougd can:tlstlriglﬂ.‘f é@ €Coalkyli @bf(}e)akﬂ@aib@bpm@ﬁllgl, (Cs-
Ce)alk (ftftcy dt¥@c |§£|lyp9(@§icp»élk mac#@bgmyuﬁété(‘@aw 16766;

R* is ielgc%eri%rorgl %W%p&%kéﬁ&ngo 18é i g ”S
ChetetmcyeioalishriGry 085Y clzgwoalkm(%sﬁ B r)hexs 5By, ay,
heteroBR898)-Ce Jatidyl-amyi, (GsCo)éIiABetadbmylence No 162401-32-3) and

RY arfl RM 5, avddpenaehi 2<tisd front the @hoa lcensisting fof ¥ i(Ch-Cs)alkyl,

(Cs- Cﬁz?,y&fgaﬁ@% Ld]cé {e% Mylr% (Cf &0 c@lél‘éa@% den
ce>alkyl(§3§74hqtgrq% A ndi%?q% hotreant,
includéjg)dphexamplet n- 6- yI ] N N- diisopropyl benzam de whi ch
Endd)is &- mMyPP@%R heAlpi-Pidtay ) 8i8-diméthgl-8eeonia-
ool ool ommenl e Sl e o
e m;movel.ofé? B e el BT LR
(Endd%ﬁ m,etWI -3e(2,22- tnph@nh)dfaﬂayij RasbiTyele[31ddnctamy (1) :
|E2§§a5buc'§uro 312r1]@@1rm9md§dqfhemyt prapsidnaiele;
3 ((E ‘iﬁm&ﬁ? i t'Ep é‘?h m BRiMic acid:
ﬁm?@l gggn)( met Zgﬂld?} bicyclo[3.2.1]octane
|od|deF’CT/ EP2004/ 005494 (d axo Group Lt d) Sui t abl e

(End)B-{ X b@nderudiphag@ritayBe8-timsttyc®aponiadsicydial3. 2d joctane
bromla tagonl sts at the nmuscari ni ¢ recept ors, in

3-(ERdR e By s Bl gﬁ@‘? 2”1‘1&%}“4"%5%%36&41%2@299@%%? Fu v
N-Bemzy-Sp((emlo)&owibyrsass- bﬂﬁyﬁ lo[3rt Hgehnd-yb=2, %Td'f?'h%" -propionamide;
(Enddyi3- (@béﬂbaﬁ&g&mbdmheﬁybamwa@8mmyhasam:a -bicyclo[3.2.1]octane

iodigg@dm ni stration via inhalation include ipratropium
1 Ben(zyl g: 3??entc%§ 8b &%Eﬂﬂ'% a%c%l%?fb %focﬁ% §I9l2d2 H[b‘i"n%rnyf Bt%pyl]

urea;
1-Ethyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;



name Atrovent), oxitropium (e.g. as the brom de, CAS

30286-75-0) and tiotropium (e.g. as the brom de, CAS
wa3@3080198- 5, sol d under the nane Spiriva). Al BOT/@P2007/050219

interest are revatropate (@5g. as the hydrobrom de,

N-3- (TGP PRV oL Ao e Vi o 2 Biekfert-BRop i Hoeldimide;
N-B-%G;rﬁ!?f%meéhylfﬂaza’rbiwd@ﬁ)2r1é®Qté’pVi)€,Z-QA$l€ZWV9fDF6’ﬂ-b©nzamide;
3-((Endia)- 8t meal-8-445A8 c}A8 3091 {rkt-Hyl)-2r2-§ARidphdR 2R BrobidMitrile;
Enoch zbﬁw%%ﬁg—gé'-iﬁig@@é%ﬂ%ﬁﬁg@%a&aﬁﬂ%ﬁ?ﬁ-&%ﬁﬁ%

bicyclgid. b ne Ji I'i ne (CAS 15793- 40-5), tolterodine
N-[3-((En®)-132nw7yh§1aaa-bmyclg%$2llia@ﬁyﬁ-zwzdfni\erwherqmﬂt rate,
benzepebdifoHHigide; t he name Detrol), otilonium (e.g. as the

[3-((E &@%-ﬂ%&yﬁe-{ﬁé—%&cﬁﬂ;@ Selaly %%g%%@g&%um ;
n osplum-c rd 405- 02- ng

Vi G e e e Lo I AR e
methanesulenaridet endloso known as YM 905 and sold under the
(Endo}3n®, Mafihen B:B-[(1\%}1é’rQﬁD—?r{\&8@@%)—8@%@%&%@,@3&\9&%88-
azonidbRGEIoPIDLAGLENa R OARRY | ner ai ¢ agent's i ncl ude

c%?grou ds r mu XX ), which are .dilscl osed in US
More prgfeffed SBBHPPHQa?&ﬁe@b gyeseny ipventopdnelude 31 32 jn
(Endopf3t@amethexyr & «litkidpben-ntlathyh8 -dinmeth k- &-prosigai n
bicyc|@[l3t_;a¢]aﬁtbﬁg)iotjm;tropane ring is endo; R31 and R32

(Endoi‘-?i%&éy}éaﬁ%%ﬁ%ﬁﬁﬁ%ﬁyl-e?@lggheﬁﬂétﬁwh%rgf%rﬁéﬁf%&&@% $locBhe

iodides rancired chain 1o rou
100I0€havi ng preferably from1 to 6 carbon atons

(Endodspe(Recydopt2 grdiphen ey B-aimeashyld-azeniatieydeldms 1loctane
bromigycl _oaI kyl -al kyl having 6 to 10 carbon atonmns,

t 1) Iy k, a_ S it '
Erco 0 bR 2 PG 0 SUREH SHISHELUEAL) e
iodideand phenyl substituted with an al koxy group _having
(Endon@t(2reyamoc2 2sdighiophearZoyrethyldp®sd-dixnethyb@@zentas an
bicycl@!{t&i.@.m]mio@tcﬁﬁ andidr the positive charge of the N

0 : t :
e BN, Y00 B o b o) 8 o
azonig-piqye 3-2sﬂP?t8H§tbé?mf | udi ng, for exanple:

(3-endo)-3-(2, 2-di -2-thi enyl et henyl )-8, 8-di met hyl - 8-az
Suital98iapbhigirhinks (2lsd rbfegteane dw idmirdecptof dntagdajsts-ih@ude diny one
or mog{Q%Lﬁrﬁ%{%@én@a&drﬁétg%BWmﬁhieﬁ GMiBR HALRdcRb®ors; dddPste safe
for humngfsf) £ iés-t’(gz%“ff%‘i%h%’ﬁﬁl%i“ﬁle%%t%‘? %?ﬁY'ﬂié(Fﬁ_Pﬂf sthapolnines,
ethylebiedianhiogs. and disygleariecs;-e.adinhanybrydeanaing, pyrlanine, clemastine,
chiropghénfafne. 8S8cohd gaRérayibn 3ntydristeywhizh(a2e tionk-sedaing, include
loratidhe, et brhliaifie 38fehdise BsAGLAb S ctivastis [3Bfastine, levocetirizine

fexofenadine and cetirizine.

Examples of preferred anti-histamines include loratidine, desloratidine, fexofenadine
and cetirizine.

Other contemplated combinations include the use of antibodies of the invention in
combination with an anti-IL-4 agent (e.g. anti-IL-4 antibody such as pascolizumab)
and/or anti-IL-5 agent (e.g. anti-IL-5 antibody such as mepolizumab) and/or anti-IgE
agent (e.g. anti-IgE antibody such as omalizumab (Xolair™) or talizumab).



brom de; and/or o
(3-endo) -8, 8-di met hyl - 3-[ 2- phenyl - 2- (2- pyri di nyl') et hen

w@ kjo7@so1azoni abi cycl o[ 3. 2. 1 ] oct ane brom de. Fee1/BR2007/050219
suitabl e anticholinergic agents include conpounds of

Cony " sl FrineeBliical SPimpobiio dampgeito 2 KCal Tarimetthg antibody
of hg Jodention OR@QtIg%n bmmngqﬁtagmmt thezeofiibgethien with®uch another
medizganehG80pfohACTOFERBORItA HOAARI0AS fomeseHsallsibmehiéted by the
presét ihveritio®. €xo position; R4l- represents an anion

associated with the positive charge of the N atom RI1-

e but is not limted to chloride, brom de,

The 'Pbﬁé'ﬂfdﬂ—? fusiitermpes coptampiates @ pharmasedtieal coptpasition comprlsmg a
therapelificallyt affecide aamalirRé8 namecionde fresrdpattiyast Rt Grtige

blndlh@ﬁaghﬂém t§6re5f 86 hBekiRUeSthird ST u%

R

carbon atons), cycloal kyl-alkyl (having 6 to 10
In accendaone atithrthe, prosererimventionahisd is(gravided sbphidnfaceatibgn

compiisﬂl@ﬁ)ccﬂﬁﬁ’né?h btﬂeﬁa%ehh@ W&ﬁlgétaglﬁ%unt of a mon?clon |

h“mm%&iﬁ‘%ﬁ%eoﬁ% L e SR -
Bgrouprasgisiing of: ReRerBNGI11, 1 ﬁtaf@r@MLydomam selected

from thebgrouputoagistihgtatr SEEYILD.NRIA 5 15, sll7ect ed fromthe group
consi sting of (Cl-C6)al kyl, (C3-Cl12)cycloal kyl, (C3-

Inac yg@g aﬁi@%ﬁ%g&&%@)%@%@g@ dehroriasd 2 Gshoalyly
comppsitiop S”QQ:@ egheglenal-aatippdy comprising a heavy chain selected
from (r(e]grcepajdnyslstlhgtoérSEQyHD NADRAR 19,202428M4 3, lighCtR 4, selected

CHZ2NH2,
from r(o%%'_o)%gozggg Cés%gﬁ?%ﬂéf(@%ﬁ 24 - CON( R47) ( R48)

CH2N( R48) CO( R46), - CH2N( R48) S02( R46) ,
In aceqrpipheeus ébﬁ@mgnt inVePANG KaT PAENFPYETY 8 HResmaseutical
compssitiootcathirisimg & meorpaberal @otibbdy tompeatingGlLhea\athkaih of
SEQ.(. QlN@@ﬁgiéKd”a(l t AZhOfEEa! I/NO:254hnd 2 h?r&n?ceutm?lly
R % heterocycl oal kyl, (Cl-C6

accep?@[ %‘ kyI heteroaryl; R46 is sel ected fromthe

group consisting of (Cl-C6)al kyI , (C3-C12)cycl oal kyl,
In acqapdandcey vitbttee pog&ﬂnbm\,iey»hon there is provided a pharmaceutical
com 6§14o%b1’=ﬂ gl aat Bc)!c'jy C(&mFrISI §§; éjgr consisting essentially

of) a f (@?a% Fﬁbga @Q%@r ch?;/ljpﬁ?ch in'of 82Q.1.D.NO:22 and a

ph a'”"c%?f ? ﬁWQm@P@F@Hﬂ% R47 and R48 are,
i ndependently, selected fromthe group consisting of

In acddrd4ride Whh @Hm%??egen( @;@ﬁ&i MYerb 8 bkWided a pharmaceutical

comp tica|ly acceptable carrier and a therapeutically
effect gﬁadp%mﬁ [ @;% % ‘1 %th)rkq(Fﬂ aZt%li@gy@g)lgm Rptibady Fomprises a
heavyseftpin ol SE6).APKYO: ‘r&aared eaight {:ham of SEQ.I.D.NO:22.

In accordance with the present invention there is provided a pharmaceutical
composition comprising a pharmaceuticaily acceptable carrier and a therapeutically
effective amount of a monoclonal population of antibody which antibody comprises a
heavy chain of SEQ.I.D.NO:18 and a light chain of SEQ.I.D.NO:23.

In accordance with the present invention there is provided a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a therapeutically



i ncluding, for exanple: (Endo)-3-(2-nmethoxy-2,2-di-th
i ophen-2-yl -ethyl) -8, 8-di net hyl -8-azon i a-
whrayosafs8. 2. 1 ] oct ane i odi de; PCT/EP2007/050219
3- ((Endo) - 8- net hyl - 8- aza- bidzycl of 3. 2 1
oct3 2, 2-dj phen 0 nltrl

effectiiemmpyoteha e sneopepwBieT ofa ;n W ¢h aptibody Gppgpes a
heavy olﬁéin beEQxd;DaIN@ 18 and a light chain of SEQ.I.D.NO:24.

3- ((Endo) - 8- net hyl - 8- aza- bi cycl 0[3 2. 1

In acc%a%éﬁ]\gﬁb)t%gﬁéﬁ%nww iof Wé}bq?gg% (ge a pharmaceutical

composeh .cQmMATising 3 PR pﬁﬁ@;@” | y) %gﬁfpt [egajrier and a therapeutically
effectiieEmdo)rt3ef(2mopanion2| Q@mlph@hyf a@tandy)wmcaamhh@dyaypn@nges a

heavy éﬁé\h%flsm(vbom #9 Andi eClghit ehainasti SEEQ.1.D.NO:22.
( ) (2 cyanob2 2- dlphenyl ethyl )-8, 8-d
azoni a- bi

In accq;d@@@]wgy tlge RERSRN II’B)/ ggg 5hed' d? %vugec‘fa p%armaceutlcal
compokitioh-cdmyrisiry 2-pthaphaesuticatly pgnegtablﬁ carrier and a therapeutically
effectivd A8 of3a h{cﬁﬁ@@mﬁ OpbIBNOn Bf éﬂtﬂydliyﬂumbh[ahtlbody comprises a

S e S T S TR

- 8-azoni a- blcyclo[3 2.1 Joctane i odide;
In accdrd Beoa with3he @rﬁesmmmermonémwl is poided Biphasmersutical
compokﬁ?l%h C%Tdir)g ‘dﬂiaﬁh@ﬁé!uhd@l”?I@Y:béptabree@arnér and a therapeutically

effectiveabyn LRkl BoRahdh o Wiish tomprises a
heavy\jptgglﬂg% /&Ug%@%ﬂﬁ aﬁg? %f ofuélx:e g%(% ﬁgﬁg% 78

N-[ 3- (( Endo) - 8- net hyl - 8- aza-bicycl o[ 3. 2.1
In acc&rﬁ%c@vﬂt’h)th@ presrit Mesmtibn ﬂh@l@)’b]pr@ﬂdé@m shermaceutical

comp 8 c%)(rgﬁfs?%g % [g:n%?mlce I@eﬁl i bek[ g’ar% r and a therapeutically

effectl\@ aMeHAbY rjagpé%ah E)% nlluc% antibody comprises a
heavy bhain-&-SEQ-1D. Mzomdcqol@ﬁmam ofpPBRL AN 2Re
(Endo) 3-(2-cyano- 2, 2-di -t hi ophen-2-yl -ethyl )-8, 8-dine

In accd %gc% z@iﬁﬂ' %ée?érﬂr‘f\fé?g%nzth&ré lggfri\%\iﬁb drbrgﬁmaceutlcal

compass - TPy 8 ATABRERYICH doge) Lol Ra L anp avhsrgagaticaly
effectiyamoiintiof a Baonxidhyial oputatipn ©f entipadyywhich antibody comprises a

heavy]cﬂ?fn FSEQ:1D R 20 piveny lightropain bf SECR,D.NO:23

((Endo) - 8- et hyl - 8- aza- blcyclo[3 2.1
In accg]ar,%é%gg vs%tlh)th% p'zre(sjerlmterq\(/een tlonptkgrpey IS pro{/ntait eharHa%%%%gle;
compdsiiittiojerBprising adheageuticdlly aqeeptaple pefriesdada therappytically
effecti QFHHu}nt 8f 8 ebrBRIGHAl pBpuREiONici-abtibydy whithlarttitodytcameprises a
heavy ﬁh@@e?lt % %earndeéjhgr‘ﬂ%%wgfssliﬁlfH'Nd)‘?4t he

n incl
(Endo) - 3- ( 2- methoxy22d| t hi ophen-2-yl -ethyl )-8, 8-di
In accomtangk vétratherprasefiisyaentign3herelis|previded 4 Biaﬁra@ceutlcal

compddiPdopfiging wasarhaZediigigradceptdiye rasies-atd a therapeutically
effectiV@BHBUN 8F 87Roh S & ¥obalatiod o dhfBbay&hidreshtidy comprises a

heavy chain of SEQ.I.D.NO:21 and a light chain of SEQ.I.D. NO:22.

In accordance with the present invention there is provided a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a therapeutically
effective amount of a monoclonal population of antibody which antibody comprises a
heavy chain of SEQ.I.D.NO:21 and a light chain of SEQ.1.D.NO:23.

L



(Endo) - 3- (2- cyano- 2, 2- di phenyl -et hyl )-8, 8-d
i met hyl - 8-azoni a-bicyclo[3.2.1 Joctane brom de;

W@ Bnndo30134 ( 2- car banoyl - 2, 2- di phenyl - et hyl ) - 8, 8pcii/RB10Y050219
-8-azoni a-bicyclo[3.2.1 ]odsane i odide;

Endo) - 3-( 2-cyano- 2, 2-d.. , , ,
i X L ——
compesitigr copprising »phameacesdicaly acerptable carrier and a therapeutically
effectiverahogurit-df 2 Modogbaalpopiidtich ehetiodyritian aytido@ti@brises a
heavyRiRARY of SECPr BINBIIWhada 1BROBMAN %f?g?ﬁ‘b'mf);z%] octane

brom Itable anti tamnes (also rerérred to as

Hl-receptor antagoni sts) include any one or nore of
5. Cliniealyses: ous ant agoni sts known whi ch inhibit H

l-receptors, and are safe for human use. First

Antib&ﬁﬁggﬁ‘hie%v&ﬂmﬂt@k%fe%sé N tHE fredfrhbNEds! q\ggﬁic%seasesé

disord%ltr?)ﬂg mwﬁg? i{'maﬁgrpa@f stghgén Hlesgr%%gg lr;é/rtiguq]arn i%%e’rest' i% their
use indhe tigsieant ahastbmassyends gdargiaastbma meatimnany seveshiasthma
(that iguaethneen thet i@ poh ik teleurrbar wéateieme, including systemically
admin@ﬁér‘e&é&ﬁfr}%@éﬁ?voﬁc@% gs%,gaelﬂjzslrégeww gx%gg'n@m b‘g{ﬁgﬁﬁrﬂﬁnol 2000, 106;
1033- 3052 "G e Wefipg g dhe slhnali phonclvome fasoterised by
failurej tacohiryel eandkal depeite aexirallt tlegommendechfiesesidieresarioed
inhaledesténidd, see Barhes PUgNDesp IEalr Rbspirdi AR08 18N ChHtR” asthma
(definé?ﬁhs‘ﬂ%ﬁr&&) t%ﬁﬂjé ﬁ/ﬁh?fe Lhe u'ngfé?ﬂ@ F%t'ﬁrﬁepwa‘?ﬂ%i'n%ﬁ 'aﬁWide
peak SN S0 o B oLl doelb i g Sl S
Ayres gl et all(1898hT heree\b8s3itih333). meptirnalasibynaapeyroenstrual asthma,
steroidindsisthoBastagrnisetaVgodeouki AJ g HU»RBSpHULD: 743-747), steroid
o] O Y 0 s 0 A o
oral steraisl APR B 25iREEa APE-oppeLAsthine peflEtin esha
Antibaglies efetherivegntionrmaybeiHseg tnpisveat, mgdicathedirequansyes or
mitigateothet dffactsvof dctecastantitiepisouvedi (st bsthapdticasp! Atibodies of

the inJé?Qi%hr?ﬁ{ayé t‘é/lsg d U%% KelddRiee tﬁ@[ﬂogﬁﬁtr;bg%i?éﬁ_ﬁeither in terms of

! nt f.
amouf AATERIied QrdtRaMFRPLEE B8Nl fies MM eRis isein dhe
treatmesipt asthmgp. aFor éxarapleugnttendigs ef thednventioanmayitbegdsed to
reducétieodbsinglreduirsdafor stdroidatnéathemy opasthirid sech adcodicosteroid
veankh 8 ERAALI i1, REF B:8ad8E b LRBIASH oL BelPteq win
antibop S AR e nED RSO b RIOPIS OGP IS, 2TeiEIe Tits.doionm dsease.
chronigiobstrupiéveppelsianary disease ¢aOHdy eosivophiioiegephagitis, fibrotic
diseageiayriis@rdeisalch aomgsthicpuirmonary fibrogispprogressive systemic
scleroﬁigggﬂlegiéb?r g’lr%%gﬁ%ﬁﬂ%%gi @é&%?i@fﬂg?@ﬂ@d%%? g}jg%&hmiasis,
Ieishrr.@&lﬁﬁj% §Q§ é{'sw o?Lﬁsﬁeﬁ cggfeerggggatiopr 87_9‘ ?ﬁ)éig In(%gsease, B cell
chronig dyiapReG\ig lekaespie, |Funheodiseases o3 disprders thatmay heelreated
with astidceli¢ edf thierioverition arealgiaitaahisi the iBagkgfound of the invention

Exampie@bovE: NO 15,16, 17. In accordance with the present
invention there is provided a pharnmaceuti cal

In one embodiment of the invention there is provided a method of treating a human
patient afflicted with an asthmatic condition which is refractory to treatment with
corticosteroids which method comprises the step of administering to said patient a
therapeutically effective amount of an antibody of the invention.



conposition conprising a nonocl onal anti body

conprising a heavy chain selected fromthe group
wa@oogiositirag of : SEQ 1. D. NO 18, 19, 20, 21 and a P¢DREP2007/050219

chain selected fromthe gedup consisting of;

EQI1.D.NO 22, 23,24 In, ,accordance with the present .
in anqTRPRA AT aS eSS BroH SEA TEDRS ARRER NG & SCt8 asthmatic
attackdorgpluginan patieohwhickimethadraomiprisesdhe step dbagministering to said
patierft @REFSpebcalSRactive ahsurtfof ahEtiboBy NPtHSInveetien.! | ght

chain of SEQ’l.D. NG 22 and a pharnmaceutically

acceptable carrier. |In accordanc ith the, present
In anqtfiercsmperimant teereds proideria meBRdShaediRng die freauency of
and/ocoitigadingi tbe effentsr éfsimacuie mstuoatihaltacknini ebbdyan patient which
methddPEdhp B3 theCstes ©N 8l Finisering 36 Bhidapatient afthemagerdieslly effective

' : : \ nd a light chain of
amou@%% %ﬂt&%ﬁ&z&gﬁ%'ﬁ?e%%ﬁgr maceuti cal ly acceptable
carrier. In accordance with the present invention
In anather embediprentiod ¢k avphtiomtiezais pedvidesbaputhed of biasing T
helpef88IPfdspbRSe BovpAras EETIRH hipealcsPorss RilbMM g ak aiffdnematdiy add/or

sl ST A B AT AP o e
patieri @cigraseatinaly SEERHVP. ARt a@r@:gog%ﬁ@?@asﬂﬁ' ing fragment
thereddEDtthe DVEALIG2. | n accordance with the present

invention there is provided a pharmaceuti cal

In ano‘iﬂgp&%%bﬁgbr&%'f%é ﬁ'nivgﬂg)@n GP?E'??E d&Ph WetRG %?ir%?hgg a

carrier a t her utlcal, ffectlve anpu
nUmaPSRSETLEYN BT eDB bf VRN UG RRtER ST Wth Gsthm,
such apepvérsestmahsaidynethai woniprskg thestemof gdainisteringgatsaid
patierft RathBraeuESNY eﬁé@@e?a'ino% md@w%ﬁmg Oﬁlltatringléh oindieg é@yment

.nere is provided a pharmaceutica
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carrier and a therapeutically W 2007/ 080174
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n accordance wth tl e presen

mammalFention there is provided a pharnaceuti cal
conposition conprising a pharmaceutically acceptable

The pFéddrit fivedfinas hbar@reHbes alylway ef &emhplecordgyrount of a
nonocl onal popul ati on of anti body which anti body
conprises a heavy chain of SEQI.D.NO 19 and a |ight
chain of SEQ1.D.NO 22. In accordance with the present
invention there is provided a pharnmaceuti cal
composition conprising a pharnmaceutically acceptable
carrier and a therapeutically effective anount of a
nonocl onal popul ati on of anti body whi ch anti body
conprises a heavy chain of SEQI.D.NO 19 and a |ight
chain of SEQ1.D.NO 23. In accordance with the present
invention there is provided a pharnmaceuti cal
conmposition conprising a pharmaceutically acceptable
carrier and a therapeutically effective anount of a
nonocl onal popul ati on of anti body whi ch anti body
conprises a heavy chain of SEQI.D.NO 19 and a |ight
chain of SEQ I.D. NO 24.



In accordance with the present invention there is
provi ded a pharnaceutical conposition conprising a
w@barosmeut i cal |y acceptable carrier and a PCT/EP2007/050219
therapeutically effectivesanount of a nonocl onal
popul ati on of anti body which anti body conprises a
heavy chain of SEQI.D. NO 20 and a |ight chain of
Brief BeScriptionithe Drawitgsr dance with t he present
invention there is provided a pharmaceuti cal
Figur€9nposi tion conprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of a
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composition conprising a pharnmaceutically acceptable
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Figurg@hpri ses a heavy chain of SEQI D.NO 21 and a |ight
0 sent
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carrier and a therapeutically effective amount of a
in a Thph&ell BrRlifersipna$88%n of anti body which anti body
conprises a heavy chain of SEQI.D.NO 21 and a |ight
chain of SEQ I.D. NG 23. WD 2007/080174
Figur®QGT/ EP2007/ 050219 48 In accordance with the present
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that s unresponsive to current treatnent, including

system cally adm ni stered corticosteroids; see Busse
WVet al, J Allergy din. Imunol 2000, 106:
1033-1042), "difficult" asthma (defined as the
ast hmati c phenotype characterised by failure to
) aﬁgieve control despite maximally recomended doses of
Figursescribed inhal ed steroids, see Barnes PJ (1998),

Neutl%‘ﬁ'éaﬁ%95§ayJ|Il&&rét2@8thé%lﬁ)ty of hidusel radncatﬂbmmantlbddf/ 3@k (and
a subgrou patients with severe,. unstable asth

chimagyic Ah@g|n¢r%anggon%gl;@tlggﬁltq &mtpug,t tawﬁtp@#)of Mammalian-
exprésls"éeb‘?@ﬂd) ¥ sHRAA FLABAA aOPS Al proffedtRih &32y0 Cdsnpath and

anti-hIL13 are control reagents as described supra.



Ayres JG et al (1998) Thorax 58:315-321), nocturnal
asthma, prenenstrual asthma, steroid resistant asthnma
w@ s@e/ostedcock AJ (1993) Eur Respir J 6:743- 7470 T/EP2007/050219
steroid dependent asthna (tefined as asthma that can
be controlled only wth high doses of oral steroids),
aspirin induced asthma, adult-onset asthna, paediatric
Figur@sthma . Anti bodies of the invention maybe used to

prevent, reduce the frequency of, or jtigate the
Neutraligatiop asspy Jlustrating ek YOTdpP YR EP”PE@@E@”"”OC’Y 3G4 and
(ohim B TBY) B o B eions LTI B 8Ty Seordfinant
E.colienpuregseddnd 30 btmaedLet3 inredbehcgll pfolitkration psedy.dtdrepath and
. HE i caments used in tpe treatment of asthma. For
anti-h 1%’@@&0 I RIS 25 FESHIPSARNANEI on nmy be used to
reduce the dosing required for steroid treatnent of
ast hma such as corticosteroid treatnment ("steroid
sparing”). O her diseases or disorders that may be
Figuré eated with antibodies of the invention include
atopic dermatitis, allergic rhinitis, Crohn's disease,
An epitbpe mappihg ELISA ity eeferhmines Hreybid dBgeepstop€dBDinouse monoclonal
. eosinophilic esophagitis, fibrotic diseases or
a”t'bQﬂyé)(S%QF‘é"%%%aﬁ QY ?’6‘8@&% 'L' | nonary fibrosis,
progressive systemc sclerosis (scleroderna), hepatic
fibrosis, hepatic granul omas, schistosom asi s,
Figuré éashmani asi s, and di seases of cell cycle regulation,

. g, Hodgki ' : : [ G heVF '
An erftafie guriS BHIOASS Riuntedis bESLE R fse,
monotlofal aatibotyt 3G4hi higdaed -08 the invention are detail ed
in the Background of the invention Exanple above. In
one enbodi nent of the invention there is provided a
gophod of treating a human patient afflicted with an
asthmatic condition which is refractory to treatnent
An epitopb mapping EhdSArtoiidintifhthehfineebindihacengeificiiy of meuss: ep
of agdmnistering to said patient a therapeutically
mono@h“@ﬁ??&?‘&n%ﬁﬁ%no‘fyngﬁmg%ﬁ @6@@ of the invention. WO
2007/ 080174 PCT/ EP2007/050219 49 In anot her
enbodi nent there is provided a nethod of preventing an
Figura@ute asthmatic attack in a human patient which
It . . ; .
o e EpASHRBAMBEIEA hUETRe B i) SElskpes s o
bindirandf dodye afortduoriaheativodyn3GHrto dnuotdrell-€dbodi ment there
is provided a nethod of reducing the frequency of
and/or mtigating the effects of an acute asthmatic
FknnébtaCk in a human patient which nethod conprises the
step of adm nistering to said patient a ) .
An epnitopeapapping £L||§Aémd@&rrm@e thenkeinamino apddasidugayeayired for
o i nv ' j ofathe invention
bnndué*é@@%ygé‘&b%c&dﬁal gﬂﬁ%m%é%%“@ﬂm% §r3 hel per cell
response towards a Thl type response follow ng an
. inflammatory and/or allergic insult in a human
Fﬂﬂ"ﬁgpient whi ch met hod conprises adninistering to said
SandRaH BOISRillLBRARREMHd Kiading cFi@ssd menaslnal astibody 3G4, 3G4

anti body or antigen bindi ng fragment thereof of the
chimaeta @nd; fyrmanised mAbs H2L1, H3L1 to Fecombinant E.coli-expressed human

Figur

IL-13 at increasing concentrations.



I n anot her enbodi nent of the invention there is
provided a nethod of treating a human patient havi ng
wo b@7QEGNI L- 13 variant which patient is afflie¢EaPWot/b50219
ast hma, such as severe astshma, said nethod conpri sing
Figun{ tI”F step of adm nistering to said patient a
herapeutically effective anount of an anti body or
Neutraligatignrassap diustrafing greeabilityt dfenewse ofonbblenahaetittadyn3G4, 3G4

Al t hoqugh the present Vv has been descri.bed
chimega @ﬁe.wngwﬁ 2 T3 AEnCfEasia EcaraiaRs o inhibit the
bloacﬁ} @%?@éorﬁbm%h?@&ﬁ[e%e ré%d’rﬁlﬁﬁSHQLMBWﬁﬁtTPﬂ ¢EWpralifPation
ave applications in'the treatnment of simlar
assaydi seases or disorders in non-human manmmals. The
present invention is now described by way of exanple
only. WD 2007/080174 PCT/ EP2007/ 050219 50 Bri ef
Figurd¢scription of the Drawings Figure 1 Sandwi ch ELI SA

[l ustrat t he bi ndi f
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chimérg‘%@ frlﬁinﬁ | PNS3 1 Gt Q%Fe‘%\s?r?g &@r‘i’éérﬁlldtl%ﬁ% 't@‘ihhlblt the

as say Ius e ab Ity of nouse nonocl onal
bloacmntyl dfcrdyor&fimaat E. catneemess&gi cyoreoiguaili-d3dn aol k-Ardedi t

t he bi oacti vi ty of reconbi nant E.coli-expressed human
prolifgqrgtiamasspya TE-1 cel |l proliferation assay. Figure 2b

Neutralisation assay illustrating the ability of

chimaeric 3&4 at increasing concentrations to inhibit
Figure A8 bi oactivity of reconbi nant E.coli-expressed human

) . | : ; _
weuihpa 480 AL BRALIORpBLASmaRERh By Sos 504
chimgrazedl uméanissd mwazm, Kiabtl at irforeassng co@@ft)treﬂpns to |nh|b|t the
bioaclylby @JABIFIAN- S eetec P RSl BBl e L1 8% 1

proliferation assay. The curve |abelled
prolif Eac]n Ssﬁéy is that obtained using anti-CD52 hunmani sed

ant i body al entuzumab, acting as an irrel evant
Ei agti body cont rol in this experi ment. The |line
igure 4fel | ed ' anti-hlL13 poly' is that obtained using a

Neutrfsbtion aﬁarygnm&ambonalabm bf rhbliSe nporeioTE BotibREBG4, 3G4
Systens, catal ogue nunber AF-213-

chimesBranddiumarisgereAs NaLd r HBl 4 &6 mﬁe%%e%yon?$ J@"P&'{S%ﬂd”h'b't the
bloacgﬁﬁ/ Mecbﬁ%&%nt;@H&%iﬁ%@@&édﬁmbo@mwmw 13 a(Bm9 cell

nmaeri c creasing concentrations to inhibit
proliféradoliaessay.i vity of nmanmal i an- expressed (CHO cell)
human IL-13 in a TF-1 cell proliferation assay.
Canpath and anti-hlL13 are control reagents as

Figurd@3cri bed supra.

Sandwich ELISA demonstrating that mouse monoclonal antibody 3G4, 3G4 chimera
and humanised mAbs H2L1, H3L1 do not bind recombinant E.coli-expressed human
iL-4.

Figure 16

Sandwich ELISA demonstrating that mouse monoclonal antibody 3G4, 3G4 chimera
and humanised mAbs H2L1, H3L1 do not bind recombinant E.coli-expressed human
IL-5.



WO 2007/ 080174 PCT/ EP2007/ 050219 51 Figure 5
Neutralisation assay illustrating the ability of nouse
wonncosamnal anti body 3G4 and (chimaeric 3G4) BECT/EP2007/050219
i ncreasing concentrations t® inhibit the bioactivity
of reconbi nant E. coli-expressed QL30 human IL-13 in a
~ TF-1 cell proliferation assay. Canpath and anti-hlL13
Figurgr control reagents as described supra. Figure 6 An
: Lt ppe ing ELI SA to determ ne the binding epitope
Diref Bincii5 ELPER dathainslimting it aeysesmenerionahantiaadty SG4, 364
chimxngitPhaianlderRALSIHIIE HER 1A% ROE biREHUFRAPLRLCR, SA
to identify the fine binding specificity orf nouse’
nonocl onal anti body 3G4 on human 1L-13 Figure 7b An
Figur@plist ope mapping ELISA to identify the fine binding
specificity of nouse nonoclonal antibody 3&4 on
SandgyetolblSAdlubtratify Fiegbinding dimensd ARMoBRARI BEtItBdyHGH 03G4
hi deter<£1 ne the EEX‘ a%o acid residues required for
chimefia AN UBENISEHIBARS it o i3l 14a Miaveugen ol b atiasreasing
conceéniratidpnsFi gure 9 An epi tope mapping ELI SA to determ ne
the key ami no acid residues required for binding of
nouse nonocl onal anti body 3&4 to human IL-13 Figure 10
Figuréa\@dv"i ch ELISA illustrating the binding of nouse
nonocl onal anti body 3&4, 3&4 chinaera and hunmani sed
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i ncreasing concentrations to inhibit the bioactivity
Figur@or econbi nant E. coli-expressed human IL-13 in a TF-1
cell proliferation assay. Figure 12 Neutralisation
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proliferation assay. Figure 13 Neutralisation assay
illustrating the ability of nobuse nonocl onal anti body

W@ 7084 chi nera and humani sed mAbs H2L1, H3kRAT/BP2007/050219
i ncreasing concentrations te® inhibit the bioactivity

o1 manmal i an- expressed (CHO cell) hunman IL-13 in a

Examples) ce|| proliferation assay. Figure 14
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sandwighhassaynfarmahth seepndacsscreen of dhesrepasitivep Waseampdeted using
a BIAcoR&T” hizitHod tddddtetbfon diridiey totherddtlt thggat humaireﬂ_sﬂﬂg)rotem
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noc ona
|osc1ence cat.

bioactylyof Feelk X HSShe, ECApIT ST M aR M 12
no CH@HYdn @ Biti1oeall igassai bit r econbi nant
E. coli-expressed human |L-13 binding to the human

Posm\)els |&§nt"f%%el%rﬂr éh‘hﬁWFLm:i n&ﬁé’lfﬁn%@o’ég% were subglo ed by
i SIS SIS ot SR U5 ORC gty s

hybridprese gewyincesiciaatarigsiunder ts@rurmﬁre@u qonditionsbvesmpurified using
immobHisedl ProteiprAessiachrisumansé buiified nkbsweteothenerebsoreened in the

iHr 8 & 2 chain. WD 2007/080174
same e%EP2§% Spenst

Monoclonal antibody 3G4 was identified as a potent antibody that neutralised human
IL-13 bioactivity.

The 3G4 antibody has the V4 region amino acid sequence as set out in
SEQ.I.D.NO:7

The 3G4 antibody has the V| region amino acid sequence as set out in
SEQ..D.NO:8

A chimaeric antibody was constructed by taking variable regions from the 3G4
murine monoclonal antibody and grafting these on to human IgG1/k wild type C
regions. A human signal sequence (as shown in SEQ..D.NO: 43) was used in the
construction of these constructs. This chimearic antibody was termed 3G4C.

1.1 Binding to E.Coli-expressed recombinant human IL-13




54 Exanples 1. GENERATI ON OF MONOCLONAL ANTI BODI ES
AND CHARACTERI SATI ON OF MOUSE MONOCLONAL ANTI BODY 3G4
wo-200e/081l4 i ce were i mmuni sed by intraperitonerdT/EP2007/050219
i njection each with 2pg régonbi nant human |L-13
deriyv .romE. Col i nbri dge Bi oscience t
3G4 BN Gl SR EDI s EHA WS £ o 5P sl 94y the
meth@l wasehtag eyt dadestriedhin Exempte fye(SrmFigere 4).deri ved
from P3X cells using PEGL500 (Boehringer) to generate
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m croscopical ly and supernatants tested for activity.
TF-1 é&ls| grolifeedrtetim eedpafiiseas huvearcILoT® and WyhemexguandetB. fobioassay
was d%(/%lg%ﬁstg %84 Offve A Faﬂggﬁorpﬁ%ﬁtf){' répeérﬁ'-ll_'-'i‘i% hAS b¥human
de r Ionr?]a_s§9ierngé@ﬁl_s\/\/tel[eroiireee or |n|ng ied out
and cyRaMQigus lladarndy “e6fl P PR G et WaRcarried out as
descriped-in Exagype 6himan 1 L-13 protein (made in-house) in a
sandwi ch assay format. A secondary screen of these
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nce, cat. no CHO013) in a TF-1 cell bioassay.
(see f 8?(?5?3 s identified, fromthe human |L-13 neutral'siyn
364 nguabses SYRTBOGUBAEIREHoBY MY 193 PAignty i Gimeg 111 Hee
figureggner at e st abl e nonocl onal cell lines. |Imunogl obulins
An avbf£y® NDes ealuB)ipiol 1BUTAS) was @aftuldted ol theawubralieatiemder
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n C .
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10ng/A ECEG1i-8x3rebosty rddontbinantt ¢yaonsegud LB biddctididy in a TF-1 cell

. . | S .

voss 4P elngl sl S0 OB o e
concegfelign gy MRRCCaNE! oRipadY talieiig e Lhenlberieration by
50%, utespansskpalsebenEatr@tioni afderli3t ant i body was

constructed by taking variable regions fromthe 3G4
13 NG o il gt 400 016 Ll eI 1A T

ey, | ,
Q"s!-u H‘EE"‘ '%bﬁaﬂyn SEQ |.D.NO 43) was used in the

construction of these constructs. This chinearic
The nebirafigsionvepacity Be ehodicéonal adtitdydd @4 forohuman IL-13 expressed
from ¢ g § Nad) SHliRPatidrr dssa¥OThe method was
carrieﬁ%t@%oii%ﬁbg ir4 E)Eazlg]me/ gﬁogé ne5u§ralised mammalian-expressed
human IL-13 more potently than a commercially available anti-human IL-13
polyclonal reagent. An NDsg value of 0.31ug/ml was calculated for the neutralisation
of ~ 20ng/ml mammalian-expressed human IL-13 in a TF-1 cell bioassay by
monoclonal antibody 3G4. See Figure 4.

1.4 Neutralisation of recombinant Q130 human IL-13 variant in a TF-1 cell
proliferation bioassay

The neutralisation capacity of monoclonal antibody 3G4 for E.coli-expressed
recombinant Q130 human IL-13 (Peprotech, Cat. No. 200-13A) was assessed in a



3&4 bound E. Col i -expressed reconbi nant human | L-13 in
a sandw ch ELI SA, the nethod was carried out as
waleacnsdied in Exanple 6.1 (See Figure 1). 1.2 PCT/EP2007/050219
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For Det-1 tagged human IL-13, the data were produced from 2 independent
experiments with both runs carried out in duplicate. The data are presented as the
mean and standard deviation (in brackets) of these results.

For the human IL-13 (supplied by Peprotech) and cynomolgus IL-13 (made at GSK),
the data are the result of one experiment, carried out in duplicate.
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A suithbleainurhan B8céptop franesivdri félethed @4 V) warddeptifis! gus
SEQ.1L b-N@:4gmade at GSK), the data are the result of one
experinment, carried out in duplicate. WO 2007/ 080174

PCT/ EP2007/ 050219 57
In SEQ.I.D.NO:44 CRDH1 and H2 are present and CDRH3 is represented by

XXXXXXXXXX. In SEQ.I.LD.NO:45 CRDL1 and L2 are present and CDRL3 is
represented by XXXXXXXXX.

In CDR grafting, it is typical to require one or more framework residues from the
donor antibody to be included in place of their orthologues in the acceptor
frameworks in order to obtain satisfactory binding. In addition to those listed above,
the following murine framework residues were also considered for possible retention
in a humanised antibody design:



For the data descri bed above, duplicates were anal ysed
together to give one value for the run. These data
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03 Position 34 VH 0 D 30 1 93 Position is
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Position 3G4 VL 98 L A suitable human acceptor

Positipn A or t hanoese $GAMs i dentifi éhqme&dpu D. NO 44

76 A suitable human acceptor framework for tige 3G4 VL was

g8 identified: SEQI.D NGO 45 In SEQI.D. NO 44 CRDHL and
H2 are present and CDRHS is represented by
XXX XX. D. NO 45 CRDL1 and L2 are present

4 thHﬁ@'S%NLreC%S“UPESpw@%sﬁieé%ntt}gammqurﬂ designed to obtain a

humayigdd amtihodyt witls satjgiactaly activitgglihese areenambersdeH1 to H4.
framework residues fromthe donor antibody to be

H1 coSeeh S, CBRRI A e sCRHRIPARMEHER shPolied aRErger |,
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H2 is identical to H1, but with a back-mutation where the amino acid at position 93 is
threonine instead of alanine.

H3 is identical to H2, but with an additional back-mutation where the amino acid at
position 10 is aspartic acid instead of glutamic acid.

H4 is identical to H3, but contains four additional back-mutations at positions 67
(alanine in place of valine), 69 (leucine in place of methionine), 71 (alanine in place of
arginine) and 73 (lysine in place of threonine).

3 humanised V| constructs with different back-mutations were designed to obtain a
humanised antibody with satisfactory activity. These are numbered L1 to L3.

L1 consists of a CDR graft of the 3G4 V_ CDRs into the specified acceptor sequence,
using the Kabat definition of CDRs.

L2 is identical to L1, but with a back-mutation where the amino acid at position 98 is
leucine in place of phenylalanine.

L3 is identical to L2, but with an additional back-mutation where the amino acid at
position 76 is asparagine in place of serine.

Humanised V4 construct H1:
SEQ.I.D.NO:11
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wth an additional back-nmutation where the am no acid

Humﬁsedﬁ?ﬁ iahHG\{_ll chstricRSpéeasieparddopbia ¢ vefbusIBIup6r. overlapping
oisorATARGRS el ity S Pyt R4 e mammaian
expregsingvegtars @s:welkagp humagsignal shence edingH !l pg d restriction
sites Ware inGBQutedidNfBad® the Vi domain containing the human signal sequence
(SEQ.1.D.NO: 43) for cloning into RId containing the human y1 wild type constant
region. Hind Ill and BsiW | restriction sites were introduced to frame the V. domain
containing the human signal sequence for cloning into RIn containing the human
kappa constant region. This is essentially as described in WO 2004/014953.

3. EXPRESSION AND CHARACTERISATION OF HUMANISED ANTIBODIES

Humanised V4 constructs (H1, H2, H3 and H4) and two humanised V| constructs
(L1, and L2) were prepared in Rld hCy1wt and RIn hCx mammalian expression
vectors. Plasmid heavy chain-light chain combinations (H1L1, H1L2, H2L1, H2L.2,,
H3L1, H3L2, H4L1, H4L2) were transiently co-transfected into CHO cells and
expressed at small scale to give eight different humanised antibodies.

The antibodies produced in the CHO cell supernatant and subsequent batches of
purified antibodies were analysed for activity in the human IL-13 binding ELISA, in
the human IL-13 neutralisation bioassay, and binding to human IL-13 by BlAcore™.
All eight humanised mAbs showed binding and/or neutralisation of human IL-13 in
each of these assays. H2L1 and H3L1 were selected for further analysis due to better
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ED50 (effective doselL13R&de concentration of antibqdy
mAb' equired for half maxi @l Standard error
(Hg/ml)

Parental 3G4 mouse 0.025 0.0048

mAb

chimaeric 3G4 0.063 0.0060

H2L1 0.067 0.0097

H3L1 0.068 0.0121

Figure 19 illustrates that 3G4, 3G4, H2L1 and H3L1 inhibit human IL-13 binding to
IL13Ra1 with similar potency.

Figure 20 illustrates that 3G4, 3G4C, H2L1 and H3L1 inhibit human 1L.-13 binding to
IL13Ra2 with similar potency.
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Table 5

mAb Mean NDs; for Standard Error
IL-13 variant minimum of 2 assays
(ug/ml)
E.coli-expressed chimaeric 3G4 0.089 0.029
human IL-13 H2L1 0.210 0.085
H3L1 0.217 0.061
3G4 parental mAb 0.049 0.018
E.coli-expressed chimaeric 3G4 23.95 7.25
cynomolgus IL- H2L1 36.59 4.61
13 H3L1 35.44 0.36
3G4 parental mAb 34.45 3.95

The average NDs value for 3G4 was 0.049ug/ml as calculated for the neutralisation
of approximately 10ng/ml E.coli-expressed recombinant human IL-13 bioactivity in
the TF-1 assay. The results in table 5 are the average of four separate repeats. The
value obtained is comparable although approximately two fold lower than the NDs,
value previously obtained (see Example 1.2).

The level of neutralisation of E.coli expressed human IL13 achieved for parental 3G4
mouse MADb is comparable to that achieved by chimaeric 3G4. The potency of H2L.1
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The average ND50 value for 3G4 parental was 0.05pg/ml. This was calculated for the
neutralisation of ~ 10ng/ml mammalian-expressed human IL-13 in a TF-1 cell
bioassay. This value differs to that previously obtained (see Example 1.3). However
the amount of human IL13 used to stimulate proliferation of the TF-1 cells in these
experiments was lower than previously used (10ng/ml).
The level of neutralisation of CHO expressed human IL13 achieved by the parental
3G4 mAb was slightly better than the level for 3G4C. The potencies of H2L1 and
H3L1 were reduced in comparison with both parental 3G4 mAb and chimaeric 3G4.

3.5 Neutralisation of recombinant Q130 human IL-13 variant in a TF-1 cell

proliferation bioassay.
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Analyses were carried out using Protein A capture. Briefly, Protein A was coupled

onto a CM5 chip by primary amine coupling in accordance with the manufactures
recommendations. Chimeric antibody or humanised antibodies were then captured
onto this surface and human or cynomolgus IL-13 passed over at defined
concentrations. The surface was regenerated back to the Protein A surface using
mild acid elution conditions, this did not significantly affect the ability to capture
antibody for a subsequent IL-13 binding event. The work was carried out on the
Biacore 3000 and the T100 Biacore machines, the data were analysed using the
evaluation software inherent in the machines and fitted to the 1:1 model of binding.
The data differed slightly between the two machines, though the differences seen
between the kinetics for the chimera and humanised antibodies binding to human IL-
13 was similar for both machines. The binding data for human IL-13 fitted well to the
1:1 model for all constructs, however the fit for binding to cynomolgus 1L-13 was
worse, raising the possibility that the actual values may be slightly worse (e.g. a 2- 3
fold difference) than reported due to this poorer fit and the difficuity in the analyses.
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The data were produced from 2 independent experiments and are presented as the
mean and standard deviation (in brackets) of these results.

The 3G4 chimaeric antibody and the humanised mAbs H2L1 and H3L1 bind with high
affinity to human IL-13, and these data are comparable to the bind affinity of the
parental 3G4 mouse mAb for human [L-13.

Table 10: T100 data for chimeric and humanised antibody binding to cynomolgus IL-
13

Antibody ka kd KD (nM)

Chimeric 3G4 1.97e6 1.77e-3 0.899




I L-13 Anti body ka kd KD (nM Chineric 34 3. 29e6

1.92e-4 0.060 (6.31 e5) (3.68e-5) (0.00) H2LI 2.77e6
we280m80170. 120 (1.43e5) (9.19e-5) (0.03) H3LACPEB2eG050219
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(1.38e-4) (0.035) H3L1 7.21e6 5.31e-4 0.077 (2.09e6)
(3.25e-5) (0.018) The data were produced from 2
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parent a nmousé mAb for "human |L-13. Table 10: T100
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e data were produced froma sjn eriment. The
numag M R A ARFEIyBA AR A INGithi SR CiDerd pRRoaind to
show 58t Bh8Rgtt8 human IL-5 at 30pg/mi, this is probably due to a pipetting error
as no such observation was made for humanised mAbs H2L1 and H3L1 at a similar

concentration.

4. EPITOPE MAPPING OF 3G4 USING BIOTINYLATED PEPTIDES

A series of epitope mapping experiments were performed to determine which amino
acid residues in I1L-13 were required for binding of the 3G4 mouse mAD.

4.1 Crude mapping of the 3G4 mouse mAb binding epitope on human and
cynomolgus IL-13

Biotinylated 16 mer peptides offset by 4 were synthesised to map the location of the
binding epitope recognised by mouse mAb 3G4 on human and cynomolgus IL-13. An
ELISA method as described in Example 6.3 was used to detect binding of
immabilised biotinylated peptide to the parental mouse mAb 3G4.

Details of 16 mer custom designed Peptides: 88 x 16 mers, offset by 4 (supplied by
Mimotopes, Australia).

Format: Peptides 25 & 44 = Biotin-SGSG-PEPTIDE-acid
Peptides 2-24 & 27-43 = Biotin-SGSG-PEPTIDE-amide
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Bi @27 n- SGEEBVI DE- ani dBistd-200BEBODMNO0:64 -NH2
P HEP2007 889239 66 # *By@tmn NDBWQ NEINOIB5§3NIH¥ICG
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Bi @4Rn- SEX641D8NO;. 49 Nmoturs 0. SEQ).DaNOES BNH1A n-
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s%;? D. %g%g gﬂle 10 0%3%2195% Eqéb 34l EEE

SHRSY. D. NQ,328 -9H2 Biotin- SEQ.I.D.NO:72 -NH2
0.62* 2,223.57 Biotin- SEQ.I.LD.NO:73 -NH2
0.51 2,165.49 Biotin- SEQ.I.D.NO:74 -NH2
0.56 2,112.45 Biotin- SEQ.I.D.NO:75 -NH2
0.27 2,207.56 Biotin- SEQ.I.D.NO:76 -NH2
0.33 2,345.73 Biotin- SEQ.I.D.NO:77 -NH2
0.29 2,330.76 Biotin- SEQ.I.D.NO:78 -NH2
0.45 2,236.60 Biotin- SEQ.I.LD.NO:79 -NH2
0.43 2,276.64 Biotin- SEQ.1.D.NO:80 -NH2
0.12 2,292.62 Biotin- SEQ.I.D.NO:81 -NH2
0.22 2,319.64 Biotin- SEQ.I.D.NO:82 -NH2
0.24 2,402.82 Biotin- SEQ.I.D.NO:83 -NH2
0.33 2,387.80 Biotin- SEQ.I.D.NO:84 -NH2
0.43 2,393.90 Biotin- SEQ.I.D.NO:85 -NH2



11 0.56 2,144.52 Biotin- SEQI1.D.NO55 -NH2 12 0.46
2,090.38 Biotin- SEQI.D.NO56 -NH2 13 0.29 2,219.54
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SEQ|.D.NO 76 -NH2 34 0.33 2,345.73 Biotin-
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SEQ | . D. NO. 80 - NH2 380122292 62 Biotin-
SEQ |.D.NO 81 -NH2 39 0.22 2,319.64 Biotin-
4.2 FigEMa e mause npAb bindingepitppe on human and

cynorﬁsgds [p.- Pb@lﬁﬁng WiBtinAatdt pdpfidés7. 80 Bi ot i n-
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QFVKDHILGH KK RGN (S5 -NG:90h Leantisgs were phtained gvith 1 amino
acid seljaéntiBy remesedidm eitbadtHeoN toh €-tenmimepof thssparieotal peptide

sequek?\%lecm"order to define the precise linear binding epitope for mouse mAb 3G4. A
similar approach was taken to map binding to cynomolgus 1L-13.

An ELISA method (carried out as described in Example 6.4) was used to detect
binding of immobilised biotinylated peptide to the parental mouse mAb 3G4 (figures
7a and 7b).

The results indicate that parental mouse mAb 3G4 binds to the minimal amino acid
epitope LLHLKKLFREG (SEQ.I.D.NO:91) at the C-terminal region of human IL-13.
However, the 2 amino acids (D and L) located adjacent to the N-terminal end of the
above peptide sequence (in the human IL-13 sequence) may also be important for
binding, as the binding signal is enhanced when these residues are present.
Similarly, the 3 amino acids (R, F and N) located adjacent to the C-terminal end of
the above peptide sequence (in the human IL-13 sequence) may also be important
for binding, as the binding signal is lost when the R and F residues are present, but
the binding signal is restored when the N residue is present.

Similar results were obtained for binding of mouse mAb 3G4 to the cynomolgus IL-13
peptide set. The results indicate that parental mouse mAb 3G4 binds to the minimal
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These dzta conflrm that the key amino acid residues involved in the interaction of

parental mouse mAb 3G4 with human IL-13 are at least, arginine (R) at position 107,
lysine (K) at position 103 and lysine (K) at position 104. The numbering of these is as
previously described in W0O2006/003407.

As the above analysis had only scanned the LKKLFRE (SEQ ID NO:92) portion of
the minimal binding epitope, a further set of peptides as set out in Table 12 were
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Tabl e 12: SEQ I. D NO. I\I-term nus Pept| de sequence
5. Efficagy ofa seck 3 43 mAbn ¢ pelgtis-agihina model.

SEQ . D. NO 104 Bi ot| n- SGSG Q:VKDLLLHLKKLFAEGRFN
This Example is prophetic.

The model of Ascaris suum-induced (A.suum) pulmonary bronchoconstriction in
cynomolgus monkeys (Macaca fascicularis) is widely recognised as the non-clinical
model most similar and relevant to asthma in humans (Patterson R, et al Trans.
Assoc. Am. Physicians 1980 93:317-325; Patterson R, et a/ J. Lab. Clin. Med. 1983
101:864-872).

In this model, animals having an innate pulmonary sensitivity to A.suum are exposed
to nebulised A.suum to induce an asthmatic response. This asthmatic response can
be characterised by measuring airways hyper-responsiveness (AHR), cellular
infiltration as measured in broncho alveolar lavage (BAL) fluid and serum IgE levels.
Experimental methods are similar to those previously described by Mauser P, et al in
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resistér?c%p{?-{ﬁSng%ﬁa&%?ggmgﬁénc%a@mgﬂIis”%c'ar'npﬂ?eé fsori:l)hases 1 andg2 ie.
with or without antibody treatment, and these data are used to assess the AHR
phenotype.

In addition BAL samples are taken at days 1 and 11 in phases 1 and 2, to measure
cellular infiltration and in particular eosinophilia. Serum samples are also taken to
monitor IgE levels.
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ri dge Bi osci ences, cat no. CH1-

4. Blogk with ©PbAHBHIBSATHEST inrubate gt &p Aol t hkl i ne) 4.

Wash XB3ihi TBSTHESt [BbstlZDud Msshauhlticnnperbeely péRvBsh).

6. AYFLEAT pef Well (IMCa 506 vol$me) human IL-13 (Cambridge Bioscience, cat.
no. CH1-013. Made up at a stock concentration of 100ng/ul according to
maufacturers instructions, and stored in aliquots at —20C) or 20ng per well
cynomolgus IL-13, in block solution and incubate at room temperature for 1hr.

7. Wash X3 in TBST.

8. Add 50ul antibody sample (titrate out to obtain end-point titre data, if required) in
block solution, incubate at rtp for 1hr.

9. Wash X3 in TBST.

10.For 3G4 chimaeric antibody or humanised antibody, detect binding using 50ul
per well anti-human IgG-HRP (Sigma, Cat No. A-6029) at a 1/2000 dilution in
block solution for 1hr at rtp. For 3G4 mouse monoclonal antibody, detect binding
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NA) 5. Anti-human 1gG HRP (Sigma, Cat No. A-6029) 6.
Anti-nouse |gG HRP (Signma, Cat No. A-9309) 7.
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MNAYash X3 in TBST. 8. Add 50ul antibody sanple
4, (Ahﬁ-hé} nWhoplaighl APERLR- #?RF" (BRehA, egms ﬁl?ﬁé4)'f

r t 1
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6. TBSErﬁ“ﬁm butiereat abiog (6. O@QtTaftSt +l§|QﬁQ NgClizithgo K& 1+ Haet
V@bb%’imvtaehmn IgG HRP (Sigma, Cat No. A-6029) at a
7_&_‘3 bl ock solution for 1 hr at rtp.

m)u e ant i body, detect binding WO
ZCSEP/ 24 9&# %%88@%50219 72 using 50ul per wel |l
9. avlphuteigeid gG- HRP (Si gna, Cat No. A-9309) at a 1/1000

dilution in block solution for 1 hr at rtp. 11. Wsh

6.1A. 2<3 | el

. Blocking solution is 3% BSA+TBST

2. Washing solution is TBST

3. Coat ‘Costar E1A/RIA’ ELISA plates with 50ul of S5ug/ml goat anti-human IL-
13 polyclonal antibody (R+D Systems, cat. no. AF-213-NA. Made up at a
stock concentration of 500ug/ml according to maufacturers instructions, and
stored in aliquots at —20C) in carbonate/bicarbonate buffer (Sigma; cat. no.
C-3041, made up as per maufacturers instructions), cover with a plate sealer
and incubate overnight at 4°C.

4. Block with 100ul of 3% BSA/TBST incubate at rtp for 1hr or minimum of

overnight 4°C.

Wash X2 in TBST (at least 200ul wash solution per well per wash).

6. Add 20ng per well (in a 50ul volume) human IL-13 (Peprotech cat. no. 200-
13). Made up at a stock concentration of 100ng/ul according to maufacturers
instructions, and stored in aliquots at —20C), dilute in block solution and
incubate at room temperature for 1hr.

7. Wash X2 in TBST.
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12. Develop with 100ul OPD (Sigma, Cat. No. P-9187.
Made up as per maufacturers instructions), stop with
woO1/08NTH2SO4, read at an absorbance of  490nNPECT/EP2007/050219

Devel opnent tinme is - 12 m7autes. 6. 1A Human IL 13
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7/ 080174 PCT/ EP2007/ 050219 73
10 OPD (Sigma, 8?81

11. Sulphuric acid
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6.1B.2 Method

1. Blocking solution is 1% BSA in PBST

2. Washing solution is PBST

3. Coat ‘Nunc Maxisorp’ ELISA plates with 50ul of 5ug/ml of 3G4 chimeric or
humanised antibody or 2ug/ml anti human IL13 (Pharmingen cat no. 554570)
dilution in Carbonate/bicarbonate buffer, cover with a plate sealer and incubate
overnight at 4°C.

4. Block with 200ul of 1% BSA/PBST incubate at room temperature for 1hr.

Wash X3 in PBST.

6. Add 50ul native IL13 present in HDLM2 supernatent sample (titrate out) dilute in

RPMI +20%FBS+2mMglutamine solution, incubate at rtp for 1hr.

Wash X3 in PBST.

8. Add 50ul per well biotinylated anti-human IL13 1ug/ml (Pharmingen, Cat. No.
555054) dilute in PBST + 1%BSA _incubate at rtp for 1hr.

9. Wash X3 in PBST.
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8. Add 50ul antibody sanple (titrate out to obtain
end-point titre data, if required) in block solution,

WO naalbsdies at rtp for 1 hr. 9. Wash X2 in TBST. PADEP607/050219
364 chi maeric anti body or Héimani sed anti body, detect

i ng u3| n 50ul per. well anti- kappa |jght
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varlanaza?sébsoeae Cadnntatseddsiagdobonat e buffer (Sigm; cat.

no. C-3041) 7. RPM +20%BS+2mwgl utam ne 8. PBST (PBS

+ 0.05% Tween 20) 9. BSA (Signa A-7030) 10. OPD
6.2.1 (Matgmals Cat. No. P-9187) 11. Sul phuric acid 6.1B.2

1. TRGEH TS REL e sbilisd Pnbded: NRRTCILETEISh availabie)
2. 96 weﬂtt§§uwcuhur€eomlate<sf IBditgpgen)of 3GA chimeric or
i ; IL13
3 aP'af?ﬁ ARLHIR BiREis for. 76, CHICHR),
4. HSIPat@i-mdaadityeaed mghfeeatloncaﬁs@w (RremegapCat &o. G4000)
seal er and incubate overnight at 4C. 4. Block with

200ul of 1 % BSA/ PBST i ncubate at roomtenperature for
6.2.2 Method 5. Wwash X3 in PBST. 6. Add 50ul native |L13

1. MeffcRP@thebSurdhbRuaHpss Qﬁtaﬁntqu?ﬁéwlméms &1 Reirblise the

blo?ﬁt&vulgéatfée%carﬁgp ﬁ}‘mf”rﬂf CyRe BIGLS @& LBEIEO Peell bioassay.

2. This assay is performed |n sterile 96 well tissue culture plates (Invitrogen), under
sterile conditions. All tests are performed in triplicate.

3. Pre-incubate 10ng/ml human IL-13 (Cambridge Bioscience, cat. no. CH1-013.
Make up at a stock concentration of 100ng/ul according to maufacturers
instructions using sterile technique in a class 2 tissue culture hood, store in small
aliquots at —20C) or 10ng/ml cynomolgus IL-13 (generated at GSK) with various
dilutions of the anti-human IL-13 mAb (diluted from 6ug/ml in 3 fold dilutions down
to 0.025ug/mi) in a total volume of 50ul for 1 hour at 37C. Also included will be
positive control wells, having IL-13 present but no anti-human IL-13 mADb. In
addition, negative control wells will have no IL-13 and no anti-human IL-13 mAb
present. Use a sterile, low protein binding, round bottom 96 well plate for this pre-
incubation. (Note that the concentration of IL-13 and anti-human IL-13 mAb will be
halved at a later stage when cells are added).

4. Plate out 50ul of TF-1 cells at 2x10° per ml in a sterile 96 well tissue culture plate.
After the 1 hour pre-incubation, add the IL-13 and anti-human IL-13 mAb sample
to the cells. The final 100ul assay volume, containing various anti-human IL-13
mADb dilutions, recombinant IL-13 and TF-1 cells, is incubated at 37°C for ~70
hours in a humidified CO, incubator.




8. Add 50ul per well biotinylated anti-human |L13

lug/mM (Pharm ngen, Cat. No. 555054) dilute in PBST +
wa 202840174 ncubate at rtp for 1 hr. 9. Wash X3 Par/BBS#§7/050219
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Cynomolgus IL-13 (generated at GSK).
Polyclonal anti-human IL13 (R&D systems AF-213-NA)
96 well tissue culture plates (Corning costar, cat no.3790)
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CellTiter 96 non-radioactive cell proliferation assay (Promega, Cat. No.
G4000)

6.2.A.2 Method




4. Plate out 50ul of TF-1 cells at 2x105 per ml in a

sterile 96 well tissue culture plate. After the 1
whoao7/ogries i ncubati on, add the IL-13 and anti - he@BEP2007/050219

IL-13 mAb sanple to the cébls. The final 100ul assay
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8. The capacity of the anti-human IL-13 mADb to neutralise human and
cynomolgus IL-13 bioactivity is expressed as, that concentration of anti-human
IL-13 mADb required to neutralise the bioactivity of a defined amount of human
or cynomolgus IL-13 by 50% (= NDsp). The lower the concentration required,
the more potent the neutralisation capacity.

6.3. Epitope crude mapping ELISA
This assay describes an ELISA that detects binding of mouse mAb 3G4 to human or
cynomolgus IL-13 peptides.
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8. Wash X3 in PBST (at least 200ul wash solution per well per wash).

9. Add 100yl per well (except control wells) of 1.506pg/ml mouse mAb in PBST.

10.Add 100ul per well to control wells only, 4, 16 and 32-fold dilutions of control
antibody (used as supplied by the manufacturer and stored at —20°C) using
PBST as a dilutent. Add plate sealer and incubate at rtp (room temperature
and pressure) for 1 hr on a shaking table.

11.Wash X3 in PBST (at least 200ul wash solution per well per wash).
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6.4.2 Method
1. Blocking solution is 3% BSA+PBST.

2. Washing solution is PBST.

3. Coat ‘Nunc Maxisorp’ ELISA plates with 100l of 5ug/ml ImmunoPure®©
Streptavidin in ultra pure water (Pierce, cat. no. 21125 made up at a stock
concentration of 1mg/ml according to manufacturer’s instructions, and stored
at +4°C). Incubate overnight at +37°C.

4. Block with 200ul of 3% BSA in PBST. Add plate sealer and incubate overnight

at +4°C.

Wash X3 in PBST (at least 200ul wash solution per well per wash).

6. In duplicate and using 3% BSA in PBST as a dilutent, add 100ul per weli of
1,000-fold dilutions of each peptide (dissolved as per manufacturers
instructions in 200ul of 40% Acetonitrile 60% Water and stored at —20°C). Add
plate sealer and incubate at room temperature for 1 hour on a shaking table.
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6.5.2 Method
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Blocking solution is 3% BSA+TBST

Washing solution is TBST

Coat ‘Nunc Maxisorp’ ELISA plates with 50ul of 5ng/ul human IL-13Ra1-Fc in
carbonate/bicarbonate buffer. Cover with a plate sealer and incubate overnight at

4°C.

Block with 100ul of 3% BSA/TBST incubate at rtp for 1hr.

Wash X3 TBST (at least 200ul wash solution per well per wash).

In a total volume of 50ul, pre-incubate 0.4ng/ul human IL-13 with antibody sample
(titrated) in block solution for 30 minutes. Add the pre-incubated sample to the
receptor-coated ELISA plate and incubate at room temperature for 1hr.
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6.6.2 Method

1. Blocking solution is 3% BSA+TBST

2. Washing solution is TBST

3. Coat ‘Nunc Maxisorp’ ELISA plates with 50ul of 5ng/ul human IL-13Ra2-Fc in
carbonate/bicarbonate buffer. Cover with a plate sealer and incubate overnight at
4°C.

4. Block with 100ul of 3% BSA/TBST incubate at rtp for 1hr.

Wash X3 TBST (at least 200ul wash solution per well per wash).

6. In a total volume of 50ul, pre-incubate 0.01ng/ul human IL-13 with antibody
sample (titrated) in block solution for 60 minutes. Add the pre-incubated sample to
the receptor-coated ELISA plate and incubate at room temperature for 1hr.

7. Wash x3 in TBST

8. Detect any bound human IL-13 using 50ul per well biotinylated anti-human IL-13
diluted at 0.5ug/ml. Incubate for 1 hour at room temperature.

o
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6.7.2 Method

13.Blocking solution is 3% BSA in TBST

14.Washing solution is TBST

15.Coat ‘Nunc Maxisorp’ ELISA plates with 50ul of 5ug/ml goat anti-human iL-4
polycional antibody (R+D Systems, cat. no. AF-204-NA. Made up at a stock
concentration of 500ug/ml according to maufacturers instructions, and stored in
aliquots at —20C) in carbonate/bicarbonate buffer (Sigma, cat. no. C-3041, made
up as per manufacturers instructions), cover with a plate sealer and incubate
overnight at 4°C.

16.Block with 100ul of 3% BSA/TBST incubate at room temperature pressure (rtp) for
1hr.

17.Wash X3 in TBST (at least 200ul wash solution per well per wash).

18.Add 1ng/ml (in a 50ul volume) human IL-4 in block solution and incubate at room
temperature for 1hr.

19.Wash X3 in TBST.
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SOIEP(SN °'s irﬂgh for 60 mnutes. Add the pre-incubated

23.Wagh é‘? the receptor-coated ELI SA plate and
24 .Developlydthe1@@ul B (Bigmer GatuNe. PP 187 Hladg up\wssperxBalfacturers

instrB&ior), Sepanth smy 3RS Aura dtlanldbstsrbagcd BE4ODEH.
wel |l biotinylated anti-human IL-13 diluted at

H 0. 5u ... lcu for 1 hour at roomtenperature. WO
——“Li@ﬁ%—ﬂ@ﬂ;ﬁw 2ingi 007/ 050219 81 9. Wsh x3 in TBST
This aggay dgscriv@sianp &l e thatsdetepisabinding-aiRm aotipadyatochaman IL-5. It

is a sahdMPOEdISAfgremat. | ncubate for 1 hour at room
tenperature. 11. Wash x3 in TBST 12. Develop with

6.8.1 ASdkiaper well OPD (Sigma, Cat. No. P-9187. Made up as

24 N m g PSSR L ERThrnhRRts B P

25. Hoevas! bperéiRt DiSyaems, catongi 20kles. 6.7 Human | L-4

26. ahti-hdhregn ELD BAlyclonal antibody (R+D Systems, Cat. No. AF-205-NA)

27.anti-human IL-5 Mepolizumab (in house clinical grade)

28. Anti-mouse IgG-HRP (Dako, Cat No. P0260 )

29. Anti-human kappa light chain-HRP (Sigma A7164)

30. Carbonate/bicarbonate buffer (Sigma; cat. no. C-3041)

31.TBST [Tris buffered saline (6.06g Tris + 8.06g NaCl + 0.2g KCI + H20 to 1L) +
0.05% Tween 20]

32.BSA (Sigma A-7030)

33.0PD (Sigma, Cat. No. P-9187)

34. Sulphuric acid

6.8.2 Method

25.Blocking solution is 3% BSA in TBST

26.Washing solution is TPBST

27.Coat ‘Nunc Maxisorp’ ELISA plates with 50ul of 5ug/ml goat anti-human IL-5
polyclonal antibody (R+D Systems, cat. no. AF-205-NA. Made up at a stock
concentration of 500ug/ml according to maufacturers instructions, and stored in
aliquots at —20C) in carbonate/bicarbonate buffer (Sigma; cat. no. C-3041, made
up as per manufacturers instructions), cover with a plate sealer and incubate
overnight at 4°C.




Thi s assay describes an ELI SA that detects binding of
an anti body to human IL-4. It is a sandwi ch ELISA

wo ooommge176. 7. 1 Materials 12. Nunc | mmunopl at e BCTFRB2007/050219
Maxi sorp (Life Technol ogi es$3 4-39454A) 13. Human IL-4

20 o AT B Rt B SRR i o or

1h15. Biotinyl ated rat anti -hurran I L-4 anti body (R & D
29.Wass Xerns TESI atH@asﬁ%@Qﬂw)ash%@lLﬂ\@hl ém@ erafadthy

30. A%gr@gt 50Lﬁ ﬁw '3“('#% {Qt%ﬂﬁz{rg% §o 205IL)in
bqgl Sqligiona %HPBHh FPELPEGn M buf f er
31.Wash gran TEHT. no C— 3041) 20.TBST [Tris buffered saline

32. AddssMBanfibbdy saMplba ltrki@@buﬂs‘to%tﬂﬂlnl‘éﬁd oM?@terialé)lf required) in
%‘;&%"(q@wg{b@% 3t %Aﬂf hg:gla%é%lt?\%gg%ntéﬁ hg é;gt??wman
5% PRI O 5 MegolasRaat ARty (12lecadti ng
33. W@sh ¥BiimABST.TBST 15. Coat "~ Nunc Maxi sorp ELI SA pl ates
34. Fon3Ga mBuke dlorfottridl agi@Bddya ifetedt Wikdin \Né U el Al anti-

m&l&%‘l@@dMRﬁR@ %Gf F‘E%%E% Pa 1@?0 W&W@ol@ﬂon for
¥

1hial R or 208 ChReheNeanasy o hita sed St 0%?@ dant 165
Meppiiymiah, daliesbhiatiiciisiag 56HEper Well foti- hpm@h’eappmhghtmhaln-
HF(P Bidina, ado. §igma ART6ATRI Ul BR000 eNStidrHi BI6k 56Ebn for 1hr

ver W|th a plate sealer and i ncubate overnight at
k wi th 100ul of 3% BSA/ TBST i ncubate at
35. Wq

ature ressure (rtp) for 1 hr. 17. WAsh X3
36. DeNﬁIOPB@Ih qagul @Bé)tf al CaadNp. $6P 18T dMageupvad pepmiaufacturers

inswastivns)18topddithl 8aUINdAM H.S G, RSiHlatvarh HBEIrbBHEBBf 4boAm . nl

bl ock sol ution and i ncubate at room tenperature for

hr . ég! )égég .Xé. in TEST WD 2007/ 080174
6.9H E 0. Add 50ul anti body sanpl e
This agsay dgseripes andcEbiSfathatatedegtsibindingt ofeani@ntipody to human GM-

CSF. It Rrpidireel) bihdingl#1a6k ahat.i on, incubate at rtp for 1
hr. As a positive control for bi nding to human | L-4,

6.9.1 WBStediaid otinylated anti-human 1L-4 nonoclonal anti body

35. N{:‘ltnctlmémE u;nopcfate 1 Fgé MaXIsorp>§E|fe Li’ecﬁnologles 4-39454A)

36.Human GM-CSF (clinical grade in house)
37.Anti-human GM-CSF monoclonal antibody (R+D Systems, Cat. No. MAB215)
38. Anti-mouse |gG-HRP (Dako, Cat No. P0260 )
39.Anti-human kappa light chain-HRP (Sigma A7164)
40. Carbonate/bicarbonate buffer (Sigma; cat. no. C-3041)
41.PBST (PBS + 0.05% Tween 20)
42.BSA (Sigma A-7030)
43.0PD (Sigma, Cat. No. P-9187)
44.Sulphuric acid

6.9.2 Method

37.Blocking solution is 3% BSA in PBST

38.Washing solution is PBST

39.Coat ‘Nunc Maxisorp’ ELISA plates with 50ul of 2ug/ml human GM-CSF dilution in
PBS, cover with a plate sealer and incubate overnight at 4°C.

40.Block with 200ul of 3% BSA/PBST incubate at room temperature pressure (rtp)
for 1hr.




22. For 3&4 nouse nonocl onal anti body, detect binding
usi ng 50ul per well anti- nouse |1gG HRP (Dako, Cat No.
wEOmB0301as a 1/ 2000 dilution in block sol uti onpdDEP2027/050219
hr at rtp For 3G4 chinaeri8¢ anti body or humani sed
tect bi ndi ng using 50ul per well
41. Wﬁﬁi’% ppa |ight chain-HRP (Sigma, Cat No. Sigma
42. Ad@i?&@d)armbody $Brzrmlm tdliate bubto dobtatn ead psmit titreataté oin Kotk

soﬁItltoht Pcubste é%gllhtr: A€ aGsyEithvel corioP tdrBihdihg 9o haman IL-GM-

C98 s PR e PESE R S RO B BB vt
92886) at 1/ 1000 dilution in block soI ut| on for 1 hr

43.Wash XBpn PBSTMash X3 in TBST. 24. Devel op with 100ul

44, FoPBRt (GMITSF niéise MenobloRaBdhtid¥agedefcaBindfig using 50ul per well

1
anﬂBrH&%e% fﬂ;(:e I—ﬁ-%P éﬁgééfg%t I}‘Pgdsf%%%% a\g\/gﬁgggjﬂ L rg/hb ﬁ%ﬁﬁlutlon
forELhrgé\%.Fgré%%'a@@ama@@@o hozhv@,@m%aru&o@at detect binding
usimigraliui geofvedimndidt urban kappa tightechdin-HRP (Signia, Gat No. Sigma
A738a%ut &R /Zd00SA JtRhRblodk $bidtidYpiorrihakbs g4, Nunc
I 1 F96 Maxi sorp (Life Technol ogi es,
45.Wgs Hupan 1L-5 (R+D S)4stems cat. no.
46.Deyg W'tQéOOHh@PDn@wﬁm Cat Ny 7811 BhaMagriunsiper Ragfacturers
insBystiens), s’@gmwntMOuWZﬂ)ﬁ%feacﬂﬁt amabsotamaa df 496nm.
Mepol i zumab (in house clinical grade) 28.Anti-nobuse
| gG HRP (Dako, Cat No. P0260 ) 29.Anti-human kappa
l'ight chain-HRP (Sigma A7164) 30.
Car bonat e/ bi carbonate buffer (Sigma; cat. no. C 3041)
31. TBST [Tris buffered saline (6.06g Tris + 8.06g NaC
+ 0.2g KO + H20to 1L) + 0.05% Tween 20] 32. BSA
(Sigma A-7030) 33.0PD (Sigma, Cat. No. P-9187) 34.
Sul phuric acid 6.8.2 Method 25. Bl ocking solution is
3% BSA in TBST 26. Washing solution is TPBST 27. Coat
"Nunc Maxi sorp' ELISA plates with 50ul of 5ug/m goat
anti-human IL-5 polyclonal antibody (R+D Systens,
cat. no. AF-205-NA. Made up at a stock concentration
of 500ug/ M according to naufacturers instructions,
and stored in aliquots at -20C) in
car bonat e/ bi car bonate buffer (Sigma; cat. no. C 3041,
made up as per manufacturers instructions), cover
with a plate sealer and incubate overnight at 4C. WO
2007/ 080174 PCT/ EP2007/ 050219



83 28. Block with 100ul of 3% BSA/ PBST i ncubate at
roomtenperature pressure (rtp) for 1 hr. 29. Wash X3

WO p00TBYI74 at | east 200ul wash sol uti on per wel PCPEP2007/050219

wash). 30. Add 100ng/m (in8a 50ul vol une)

human | L-5

(R+D Systenms, cat. no. 2051L)in block solution and

VWash X3 in————

Tablejldcubate at roomtenperature for 1 hr 3
Proteih®P bolyddcléstitieTstrigiohi body sanple (titrat

e @equence identifier

obtain end-point titre data, if Equi red) in (dEQEh.NO:)

3G4, iﬁ%ﬂmnfﬂtnﬁyﬁ ?maf Ttp for I hr. AS a positive

3G4, CDR%1Avepol i zumab ant | body (titrat ed out) | 33 Wasi X3 |

3G4, CODRHBST. 34. For 34 npuse nonocl onal anti body, deg ect

364, B 260y ot 412000 it on in bl 5ok Sotrtion.
| 3G4, 5&RL21 hr at rtp  For 3G4 chinmmeric antilbody or

3G4, comagi sed anti body and anti IL5 Mepolizumab, det éct

3G4,9H’Uﬁu’?ig ysi ng 50ul per wel | anti-human kappa | i'ght7 j

3G4 NLMEWT““El T o P A A P

’ 1N oCcK SO Ll on or—1hyt at-—rtp—35- \A\ASh—

hIL-1X3 in TBST. 36. Develop with 100ul OPD ($i gma, Cat9 |

PolynDBeotite%rédinlyhglessip as per maufacturers 10

3G4. ygﬁ Ef%gtg,ll 051?” E@(ﬂj W th 50ul 3M HZSO4, refad at a

3G4, YHi, buragglagd @I@l-’;é{yﬁﬂé%jn FLL SA that detectls hindi nd2of

3G4, &HI amhaﬁe@d/c@r@trhwmmciv;rlcgrs I3t5 |§uﬁcd: :;}anb: gfl'na%

2229 o%ﬂéﬁé‘%{?&:’s ﬁ':.]_C% c%eb’hm ) dg. T—i34 n —
MM@@#D house)—37—Anti hu"an QVP-CSF

3G4, Nbplocharisdd amsirbddy ( R+D Systenms, Cat. No. MAB215)6

364, 9B MhArigBERLGGLBRP (Dako, Cat No. P0260 ) 17 |
BTN S R R TR D] ALY 12

3G4, ngaw%gmﬂmlsedocoogt@)ecr\b@en 20\ 42 _BSA (Signma A-1830)

3G4, H@a@?ﬁa(nsitgﬁﬁiuseﬁaionsthh’ct HB-9187) 44. Sul phuric acid _

3G4, g%éa\,]m tﬁh%rﬂd Bhogdd: pﬂnsol ution is 3%BSA in PBpT

Mg—>U1T Ut 1T Ul T'S FDJl

3G4, I|ght chaln humanlsed construct L1 22

3G4, light chain humanised construct L2 23

3G4, light chain humanised construct L3 24

Polynucleotide encoding 3G4 VH (murine) (SEQ.1.D.NO:7) 25

Polynucleotide encoding 3G4 VL (murine) (SEQ.1.D.NO:8) 26 |

Polynucleotide encoding 3G4 VH humanised construct H1 27

(SEQ.L.D.NO:11)

Polynucleotide encoding 3G4 VH humanised construct H2 28

(SEQ.I.D.NO:12)

Polynucleotide encoding 3G4 VH humanised construct H3 29

(SEQ.L.D.NO:13)

Polynucleotide encoding 3G4 VH humanised construct H4 30

(SEQ.1.D.NO:14)

Polynucleotide encoding 3G4 VL humanised construct L1 31

(SEQ.1.D.NO:15)

Polynucleotide encoding 3G4 VL humanised construct 32

L2(SEQ.I.D.NO:16)

Polynucleotide encoding 3G4 VL humanised construct L3 33




39. Coat
2ug/ M human GW CSF dilution in PBS,

wi th 200ul of 3% BSA/ PBST i8ficubat e at

“Nunc Maxi sorp' ELISA plates w th 50ul

of

\ cover with a
w@b@avmsEeal er and i ncubate overni ght at 4C. 40rCBEPIR7/050219
room tenperature

2 Q 7 A
pressure—{(rtp)—Fer—1—hr—W0-2007/-086174

(SEQPOTNEPZ007/ 050219 84 41. V\ash X3 in PBS]

42 Add _50ul

Ponnﬁ&ébt%@hcé&ﬁ@'B@MHelaw 8, Qluimansedlbastruce!

nd- poi nt Bédtre

H1 (S %l\id]ﬂg ock solution, incubate at rep for 1 hr. As
oS+t ve——control—ftor hirnammn homam I=Gw 5
Polynugleotaﬁ'tquCﬁ@'ﬁaﬁ%ﬂ%@FCQ%@@?@F%&?&O@HH%) MAB215 S°

H2 (Sedtibody1Qtitrated out). 43. Wash X3 in

PBST. 44. For

PolynﬁaEbtlog\érggg n@@@enéiwl B6diP RamariBéd BorYructds

2t ect bi ndgng

| :
H3 (sgii,ﬁﬂ({@%f’?h,ﬂﬁn i but-on b bl 9ok S0 i om— or— 1
Polynhgleatideransodipg SCdbeavy Fhale preaaised B UST | hunani sed’

H4 (SEdLi.body21)det ect bi nding using 50ul per |well
Polyni T Uém:gdllﬁ?;@ ighgaitalrpmhéhléﬁ:’cdnglrgﬁa Cat No. Sggnma
200 [ution in block solution for 1 hr
L1(S O: Lwi-h—1004]
Ponn@@at(c@ egwadm@é§4 ligbt chairglllgvanlmngkguqs per 39
L2 (sERUfmRDW®rs instructions), stop with 5Qul 3M H2SO4,
7/ (080174
Pdwh@%?fﬁ%ﬁ%% BHGShgeREd Rt Ra el o 40
fl de _descri nfl on Qamnanr-a identifier
Cynorﬁ@sn@mo 3G4, CDRHL 1 3G4. CDRHR 2 3GA. CDRH34%
Cynor%@gus%@pd_ﬂyrﬁl%otlcgﬂ{z 5 34, CDRL3 6 |3G4, VH 42

3A, VL (murine) 8 hIL- 139

I’Turln(F
ﬁ Ll@lnﬁevz 10— 3CA— VH—humanise

ol ynucl egél de

h
T T \ARLY ||u1Tcu|| DW €1

Humasn@tceMpr frmmﬁrkﬁaumg‘@rrw VH> 12

IIDlI ux_.t L J.J.

Human acceptor framework sequence for 3G4 VL 45
Alternative polynucleotide encoding 3G4 VH humanised 93
construct H2 (SEQ.1.D.NO:12)

Alternative polynucleotide encoding 3G4 VL humanised 94
construct L1 (SEQ.1.D.NO:15)

Alternative polynucleotide encoding heavy chain humanised 95
construct H2 (SEQ.I.D.NO:19)

Alternative polynucleotide encoding heavy chain humanised 96
construct H3 (SEQ.I.D.NO:20)

Alternative polynucleotide encoding light chain humanised 97

construct L1 (SEQ.I.D.NO:22)

Note: Protein or DNA polynucleotide sequence in SEQ.ID numbers from 11 to 24

and 27 to 40 (inclusive) also include the signal sequence.




344, VH, humani sed construct H3 13 3G4, VH, humani sed
construct H4 14 34, VL, humani sed construct L1 15
w@e7/081174 humani sed construct L2 16 3G4, VL, PCIVEP208B050219
construct L3 17 3G4, heavy7chai n, humani sed construct
HL 18 3&4, heav chain humani sed construct H2 19 34,
SEQ. hdawWpP chai n humani sed construct H3 20 3&, heavy
chai n humani sed construct H4 21 3G4, |light chain
pyeTuneni sed construct L1 22 3G4, light chain humanised
construct L2 23 3, light chain humani sed construct
L3 24 Pot nucl eotide encoding 3& VH (nurine)
SEQ. Y SEMP .D. NO 7 25 Pol nucl eoti de encodi ng 3G4 VL
(murine) (SEQI1.D.NO 8) 26 Polynucl eotide encodi ng
AIDP M i sed construct H 27 SEQ.D. NO 11)
ol ynucleoti de encodi ng 3& VH humani sed construct H2
28 SEQ.D.NO 12) Pol ynucl eoti de encoding 3&4 VH
SEQ. huva¥i? sed construct H3 29 SEQ |.D. NO 13)
Pol ynucl eoti de encodi ng 3& VH humani sed construct H4
Q 1.D.NO 14 Pol ynucl eoti de encoding 34 VL
TLLY PN L D NSt r et a5 SEQ | . D. NO. 15
Pol ynucl eoti de encodi ng 3& VL humani sed construct 32
SEQ.1.L3FQA4 .D. NGO 16) Pol ynucl eoti de encodi ng 3G4 VL
humani sed construct L3 33 WO 2007/080174
P2007/ 050219 86 SEQ I.D. NGO 17 Pol ynucl eoti de
RASQI\E%:I%%ET%Q 3&4 heavy chain, humani sed construct 34 H1
SEQ I . D. NO 18) Pol ynucl eoti de encodi ng 3&G4 heavy chain
SEQ. hdne¥f? sed construct 35 H2 SEQ |.D. NGO 19)
Pol ynucl eoti de encodi ng 3&4 heavy chai n humani sed
yaso&past ruct 36 H3 SEQ I.D. NG 20) Polynucl eotide
encodi ng 3&4 heavy chai n humani sed construct 37

SEQ.I.D.NO 6

QNGHSFPLT

SEQ.I.D.NO 7

QVQLQQSGADLVRPGASVTLSCKASGYTFIDYEIHWMKQTPVHGLEWIGAIDPETGGTAYNQ
KFKGKAILTADKSSSTAYMELRSLTSEDSAVYYCTRILLYYYPMDYWGQGTSVTVSS

SEQ.I.D.NO 8

DIVMTQSPATLSVTPGDRVSLSCRASQNTSDYLHWYQQKSHESPRLLIKYASQSISGIPSRF
SGSGSGSDFTLSINSVEPEDVGVYYCONGHSFPLTLGAGTKLELK

SEQ.I.D.NO:9

GPVPPSTALRELIEELVNITQONQKAPLCNGSMVWSINLTAGMYCAALESLINVSGCSAIEKT
QRMLSGFCPHKVSAGQFSSLHVRDTKIEVAQFVKDLLLHLKKLFREGRFN

SEQ.I.D.NO:10




H4 SEQ |.D. NO 21) Pol ynucl eotide encoding 34 |ight
chai n humani sed construct 38 L1 SEQ I.D. NG 22
we@odognsmaleot i de encodi ng 3G4 |ight chai n humanPGEEP2007/050219
construct 39 L2 (SEQ I.D. 8 23) Pol ynucl eoti de
ht chai n humani sed construct 40 L3
coc BB R A e AR T GRS T§ R T TOARGAGE T TORAEATCACCCA
GAACCAGAAGSICEECIGIE CABCANIREN ASCAASE TAFGUANCA TEAACHMEATAGCTGGCA

TGTARGCERAL clhratenanc ceeanenaa cbat et c¥otd o THdRr coacancace

CAGA%%?,%%E%AE'&%%%H%GE%%%%@A@%&E%%GX'TGéiég@é&&%ﬁ?@?&&%ﬁmm

TGTCH@‘%%EQCFA@%@C%G@T%" r&PEVE TEPPAGEPESTLHE CEABSATAGARACA
AACTIGF TVGChARRORSSGTICAACTHRSt ruct L1 (SEQ I.D. NO 15

Al ternative pol ynucl eotide encodi ng heavy chain
SEQ qu Riys q 95 construct H2 (SEQI1.D.NO 19 Alternative
———4péE§ﬁueEeot|de encodi ng heavy chai n humani sed 96

construct H3 (SEQ I.D. NGO 20) Alternative
MGWSpaI§RULYREATCHESONQOURAGAEVHRPGEREKN SHHABBYTEADIE I HWVRQAPGQ
GLEwM@ﬂﬁb@E@biAY&éE@kCRE@M@&%%ETh@h?MEEﬁ@LﬁSBD@AV@N&AFILLYYYP

ti de sequence in SEQ ID nunbers from
MDnggbﬂng]gg to 40 (inclusive) also include the signal

sequence. WD 2007/080174 PCT/ EP2007/ 050219 87
SEQ.SEQ.NODIRIO 1 DYEIH SEQ I.D.NO 2 Al DPETGGTAYNQKFKG
SEQI1.D.NO 3 |ILLYYYPMDY SEQI.D. NO 4 RASONI SDYLH

MGWSé%gi%Lgk%gkéVH¥é§8§b§Ségg%kKEbkgbgVSCKASGYTFIDYEIHWVRQAPGQ
GLEWMGAIDPETGGTAYNQKFKGRVIMTTDTSTSTAYMELRSLRSDDTAVYYCTRILLYYYP
MDYWGQGTLVTVSS

SEQ.I.D.NO 13

MGWSCIILFLVATATGVHSQVQLVQSGADVKKPGASVKVSCKASGYTFIDYEIHWVRQAPGQ
GLEWMGAIDPETGGTAYNQKFKGRVIMTTDTSTSTAYMELRSLRSDDTAVYYCTRILLYYYP
MDYWGQGTLVTVSS

SEQ.I.D.NO 14

MGWSCIILFLVATATGVHSQVQLVQSGADVKKPGASVKVSCKASGYTFIDYEIHWVRQAPGQ
GLEWMGAIDPETGGTAYNQKFKGRATLTADKSTSTAYMELRSLRSDDTAVYYCTRILLYYYP
MDYWGQGTLVTVSS

SEQ.I.D.NO 15

MGWSCIILFLVATATGVHSEIVLTQSPATLSLSPGERATLSCRASQONISDYLHWYQQKPGQA
PRLLIYYASQSISGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQONGHSFPLTFGGGTKVE
IK

SEQ.I.D.NO 16

MGWSCIILFLVATATGVHSEIVLTQSPATLSLSPGERATLSCRASQNISDYLHWYQQKPGQA
PRLLIYYASQSISGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQNGHSFPLTLGGGTKVE
IK



ONGHSFPLT SEQ 1. D. NO 7
QVQLQSGADLVRPGASVTLSCKASGYTFI DYEI HWKOQTPVHGLEW GAI DPE
w{a GBTANQ PCT/EP2007/050219

KFKGKAI LTADKSSSTAYI\/EL RSLTSEDSAVYYCTRI LLYYYPMDYWEQGT SVT
VS .D.NO 8

SEQ.d)- TLSVTPGDRVSLSCRASQ\II SDYLHWYQQKSHESPRLLI KYASQS
| SG PSRF

MGWSSEIGEE YR ATSVNS YIRS X Y CNGHSERIA T SAGAIKIONIIS DY T HWYQQK PGOA

P BB TAL L e RO AT NGB R TGN GHRE TG ™

GCSAl EKT

QRMLSGFCPHKVSAGQFSSLHVRDTKI EVAQFVKDL LLHLKKLFREGRFN
SEQ.SEQ.NcoD1NO 10 WO 2007/ 080174 PCT/ EP2007/ 050219 88

GGCCCTGT GCCTCCCT CTACAGCCCT CAGCGAGCT CATTGAGGAGCTGGTCAAC

CACCCA
MO A A A AT B R Y AR PSRBT R BER R TN REEREREA P00

GLEWNGBTOBEAGGTAYNQKFKGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARILLYYYP
MDYWEGEACTETECACORCPEGAAT RECEGATCAACHEAGECAGRETEEABTEUEARCEAL TS

GVH T S S SO Y P S L T LN KR SN LKV BRSCDRTHTCP

PCPARéé%?@E&VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT

KPREEQYNCEAGXVACCANARDORABCGKEEECENGNKAGFARAGRACSKGEGQPRECAVYTL
PPSRDELARAGHKS I AACT R EFTOCOGAGEHFACRCH PEARCEKEAPSFQDE DB s k1. TvD

KSRW%EEEE%Mﬁ%{%ﬁ%%y@%@g@{KKPGASVKVSCKASGYTFI DYEI H

GLEWMGAI DPETGGTAYNQKFKGRVTMI TDTSTSTAYMELRSLRSDDTAVYYCA
SEQ.RI. DL ¥YYRS MDYWGQGTLVTVSS SEQ | . D. NO 12
MGWSCI | LFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFI DYEI H

MG A e Oy o A KK P A Y KY S K SR T R DX E T HIVROAPGO
GLEWﬁpﬁEQ?QﬁGG@éVM@EE# @%@ngéﬂﬁ?ﬁ?%@pﬁgLRSDDTAVYYCTRILLYYYP
MDYWHGBECGV CVBEXATEKFBYMEEMOE VEEGABVKRKRGASVKVECKABEY VEVBWEBHALTS

GVHTWR@BB@@GLYSLS SVVTVPSSSLGTQTYI CNVNHKPSNTKVDKKVEPKSCDKTHTCP

el
KPRE@%&F FEEVVATAY BB VB EABVRRPEASIRVBERASERHFRRBREPRV Y T
PPSRFROARGSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRW @Q EMWEé\b PR el AMNOREKERATE PARKSTSTAYMEL RSLRSDDTAVYYCT
RILLYYYP MDYWGEQGTLVTVSS SEQ I. D. NO 15

MAWEC | LISLVATATG\/HSEI VLTQSPATLSLSPGERATLSCRASONI SDYLHW

SEQ

MGWSCIILFLVATATGVHSQVQLVQSGADVKKPGASVKVSCKASGYTFIDYEIHWVRQAPGQ
GLEWMGAIDPETGGTAYNQKFKGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCTRILLYYYP
MDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQOGNVFEFSCSVMHEALHNHYTQKSLSLSPGK

SEQ.I.D.NO 21

MGWSCIILFLVATATGVHSQVQLVQSGADVKKPGASVKVSCKASGYTFIDYEIHWVRQAPGQ
GLEWMGAIDPETGGTAYNQKFKGRATLTADKSTSTAYMELRSLRSDDTAVYYCTRILLYYYP



PRLLI YYASQSI SG PARFSGSGSGTDFTLTI SSLEPEDFAVYYCONGHSFPLT

FGGGTKVE | K SEQ 1.D. NO 16
wOLMBCRI1zFL VATATGVHSEI VLTQSPATL SLSPGERATL SCRASEIE/BE200 A0219
90

YQRKPGQA

PR I PARESGS DETLTI SSLEPEDFAVYY FPLT
MDY B R ey 2055/ G867 | PCTF Bb200 1/ 5818 7 gy SHNSCALTS
GVHTSRAVLOBSNOY $7SSVVTVPSSSLGTQTY I CNVNHKPSNTKVDKKVEPKSCDKTHTCP
pCrANMBYECE bEFEVAP AR GNDISEM YE R QERHTE G GREERAD bECRAGIIN DBV EVMIAK T

xPREFIS V%Vﬁ&%&%%&ﬁ%@tEeﬁaﬁzw@gaﬁﬁﬁmm

PPSREE%E#NQES ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD

KSRWQWE@FBQSMMMAWHIS@@MQB@A@«KKPGASVKVSCKASGYTH DYEI H
VWRQAPGQ
si0. ELEWEAL DPETGGTAYNQKFKGRVTMITDTSTSTAYNELRSLRSDDTAVYYCA

MDYWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVS
MGWSANSCGALYSTATGVHSEIVLTQSPATLSLSPGERATLSCRASONI SDYLHWYQQKPGQA

PRLL GV EGAVEQB5Lk St SSYYTVPSSEL ST H Y SNV KRN MY PKKYERKSTKVE
9%&3 B R R S R S SR A K RS R R e R Eop

TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

KPREEQYNSTYRVVSVL TVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQP

SEQ. REPQWYTh3
PPSRDEL TKNQVSLTCLVKGFYPSDI AVEVWESNGOQPENNYKT TPPVLDSDGSFF

LYSKLTVD KS FSCSVIVHEAL HNHYTOKSL SL SPGK
MGWS@%%??LY%?&?%@H VLTQSPATLSLSPGERATLSCRASQONISDYLHWYQQKPGQA

PRLL MASED$ T$E VATRTSHAHSEW D VS CGAFR KKPCASVKI SRS GYHFEL DYREGTKVE
IKRTWM&&EWEE}PPsDEQLKSGTAsVVCLLNNFYPREAKVQWKVDNALQsGNSQESVTEQD

kps B ARG AN S RSP iR RODDTAVYYCT

MDYWEQGT LVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVS

SEQ . NS T8B!
GVHTFPAVLQSSAYSLSSWTVPSSSLGTQTY! CNVNHKPSNTKVDKKVEPKS

MGWS%%‘APEL L &PEUE FPPKPKDTL M SR PRV QRADVSEE D RE RS G QA

GIPARFSGSGSGTDFTLTINSLEPEDFAVYYCQNGHSFPLTLGGGTKVE

IKRTW@WMWWWWWEQD
SKDSTRERQAMILTL. SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
PPSRDEL TKNQVSLTCLVKGFYPSDI AVEVWESNGOPENNYKT TPPVLDSDGSFF

sm0, LYSKLTVD  KSRVWQQGNVFSCSVVHEALHNHYTQKSL SLSPGK
SEQ. IgghNO maNO 20

MGWEC! | LFLVATATGVHSQVQLVQSGADVKKPGASVKVSCKASGYTFI DYEI H
CAGCMMRQAREY AGCAGTCTGGGGCTGACCTGETCAGCECCTGEGECTTCAGTGACCGCTCTC

cTGCA%é%@%%%d33%%%5Q@ﬂ*??ﬂ?%@%@%ﬁ?@gig%R%ﬁ%?égﬂfgﬂgadﬂ@gggECTG
O RS RS BAP SRS SRR EATING A

AAGTR@&&§Q§Q§AGGCCATTCTGACTGCAGACAAATCCTCCAGTACAGCCTACATGGAGCT

N

ATccﬁﬂ%@@i@%%CTGGGGTCAAGGGACCTCAGTCACAGTCTCCT
PCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVWVDVS EDPEVKF NWYVDG

VEVHNAKT
SEQ . IePREFEQYNSTYRVVSVL TVL HQDW. NGKEYKCKVSNKAL PAPI EKTI SKAKGQP

REPQVYTL

GACATTGTGATGACTCAGTCTCCAGCCACCCTGTCTGTGACTCCAGGAGATAGAGTCTCTCT
TTCCTGCAGGGCCAGCCAGAATATTAGCGACTACTTACACTGGTATCAACAAAAATCACATG
AGTCTCCAAGGCTTCTCATCAAATATGCTTCCCAATCCATCTCTGGGATCCCCTCCAGGTTC
AGTGGCAGTGGATCAGGGTCAGATTTCACTCTCAGTATCAACAGTGTGGAACCTGAAGATGT



PPSRDEL TKNQVSL TCLVKGFYPSDI AVEWESNGQPENNYKT TPPVLDSDGSFF

LYSKLTVD KSRWQQGNVFSCSVMHEALHNHYTOQKSL SLSPGK
WGEQ7s@7NO 21 PCT/EP2007/050219

MGWECI | LFLVATATGVHSQVQL VQSGADVKKPGASVKVSCKASGYTFI DYEI H

TGRS A NPT S AR RARATCT ABRS P T A ECRECREBETRMIEFAACC

TCGGARIGYY¥P WO 2007/ 080174 PCT/ EP2007/ 050219 90
MOYWGQGT LVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVS

C
SEQ. OSSAL YSLSSVWTVPSSSL GTATY! CNVNHKPSNTKVDKKVEPKS

CDKTHTCP
ATGGRCPARPELCEGRPEVERERPRKER DT LNESRERPEVACYVV DR SHEDRPEVKERNAKGOGAGGT

ceacYE¥EINAKA GAGCEGCGCCEAGGTGAAGAAGCCCCGGCGCCAGCGTGAAGGTGAGCTGCA

AcGCEREEIREX ARV P HIPMENRERYEERVPREAT BCELERELEECE B  ceas

Geee 5§§ WQM@G@E@&E@R@E%%%@%@§H@@§EWQ‘?’?§§%E6é§éé§ﬁAGTT
CAAGE¥SKETUDCAKSRIGACNNESCEVNHEALENEYECKSLSESPGRCATCGAGCTGCGCA

ceeT8eEQchcBeNCCR2 A CCECCETGTACTACTGCGCCCGCATCCTGCTGTACTACTACCCC

ATGG@ BEVALAECMRERE YR ERBRALLPLPEEERATL SCRASQNI SDYLHW

PRLLI YYASQSI SG PARFSGSGSGTDFTLTI SSLEPEDFAVYYCONGHSFPLT
SEQ . ECGBGIRVES
| KRTVAAPSVFI FPPSDEQLKSGTASVVCL L NNFYPREAKVQAKVDNAL QSGNS

T R R PR ncconcr

GCAG§E GCGCCGAGGCTGAAGAAG GCGCCAGCGTGAAGGTGAGCTGCA

AGGCWE@\S@GEEFEHNFZ&TC%HSEAVMQBPMESESP@ER@TGS@MSC@S%CSDYEEWCAG
GGCCYQRKBBRBATGGGCGCCATCGACCCCGAGACCGGCGGCACCGCCTACAACCAGAAGTT

CAAGE%%?%&§%K@BK§@§%§F%EEE&§§EEKEQEM%@§§EBITECGCA
CCCTERRFVAAPSVEM FPPSBECE KSEFASIWEL ERINEYPRERRVEHKVBRAE ERENBCCCC

ATGGEETRTEGCRGGCCAGGGCACACTAGTCACAGTCTCCTCA
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL SSPVTKSFNRGEC

S | . 24
ﬂfVé%éiEI:gE)VATATGVHSEI VLTQSPATLSLSPGERATLSCRASONI SDYLHW
YQRKPGQA
ATGGPRILGEXYASCER SCh PARESGECSCGIGFFETT NSL EPERFAVYYCTRGHSEPCTAGGT
GCAGLEEETEVEGAGCGGCGCCGACGTGAAGAAGCCCGGCGCCAGCGTGAAGETGAGCTGCA

Aescégvi SVER PR SREGL K SETASYVCHL M YEREAKGMKYENAL BB cac
aeec AT R YRR AR VA RS SEPARGRRRBREAACCACRACTT

CAAGGECL GCHI M OBTGACCACCGACACCAGCACCAGCACCGCCTACATGGAGCTGCGCA
GCCTEACH TCAACT LCACCACT ETCREE GACEA & CACEETCEEEEA - CAGT S e

A TOO R R A T TR e B AT AR T ACACT GOATGAAGCA

GACACCTG
SEQ . TATATGGECT GGAAT GGAT TGGAGCTATTGATCCT GAAACT GGTGGTACAGCCT

ATAATCAG
ATGGACE d LAAIAAKHEEA] 1 GAST R AAAAN LA AR NS AbncaT
SeA G G G G T A A G C R GG R FEGRIGTCCA
AGGCg@f@\qqg\@ﬁ-ACACCTTCATCGACTACGAGATCCACTGGGTGCGCCAGGCCCCCGGCCAG
¢ AN CAGTCACAGICICCTCAAACCAGAAGTT
CAAG@(E@:écch&&@@TGACCGCCGACAAGAGCACCAGCACCGCCTACATGGAGCTGCGCA

sccTAALICTCATACT AT T A SHATERCHAGA A ccc

ATGGACTACTGGGGCCAGGGCACACTAGTCACAGTCTCCTCA




TTCCTGCAGGGECCAGCCAGAATATTAGCGACTACT TACACTGGTATCAACAAAA

ATCACATG
WABHOTRIAAGGCT TCTCATCAAATATGCTTCCCAAT CCATCTCT QRATEOOTI50219
CCAGGTTC 92
om0 ACTGRLAGT CCAT CAGGGT CAGAT TTCACTCTCAGT ATCAACAGT GTGGAACCT
SEQ InABAFGEMD 2007/ 080174 PCT/ EP2007/ 050219 91

TGCGAGTGTATTACTGTCAAAATGGTCACAGCTTTCCGCTCACGCTCGEGTGCTGEG
ATCEARGCANE TEEAGRTTEARAA 19EQ dc T2 ANQ 2 GCCACCGGCGTGCACAGCGAGAT

CGTW%%T&%%@&%WWAGCT

2 [ G GEAGGCC

ccCnggmqusATCTACTACGCCAGCCAGAGCATCAGCGGCATCCCCGCCCGCTTCAGCGG

CAG A X A A I A AT AT GGG C A GENGA ] pIag:

TGT CCACAGCTTCCCCCTGACCTTCGGCGGCGGCACCAAGGTGGAG
G ST S A A O AT ACAAC

ATCRERGAAGTT

CAAGGECCGCGT GACCAT GACCACCGACACCAGCACCAGCACCGCCTACATGA
SEQ GCECA 2

GCCT GCGCAGCGACGACACCGCCGT GTACTACTGCGCCCGCATCCTGCTGTACT

ACTACCCC ATGGACTACT GEGGECCAGGEECACACTAGTCACAGICTCCTCA
SEQ | D. NO 28

GGGCCGCGT GACCAT GACCACCGACACCAGCACCAGCACCGCCTACATGGA
GCTGCGCA
SEQ GOOT BTGCAGCGACGACACCGCCGT GTACTACTGCACCCGCATCCTGCTGTACT
ACTACCCC ATGGACTACT GEGEGECCAGEECACACTAGTCACAGTCTCCTCA

ATG G &\QSC?P?I‘CATCCTGTTCCTGGTGGCCACCGCCACCGGCGTGCACAGCGAGAT
CGTCA%%AGAGCCCCG%;% %@W%AGCT
GCCEETA LI ELTIAL NG LA INK IS RIS WA A AR dSCSAGGCC

cccéﬁ@éﬁ@iﬁbATcTAcTAcGcCAGCCAGAGCATCAGCGGCATCCCCGCCCGCTTCAGCGG

CAGé§§;§%gé§%%33ﬁ%%%%8K%@@%%X5%X%%X%EX%%&?&%%@@%@&X%&X@%%@GcCG
TG R A A A B T AR T A S I AT T AR STH A CCAe

ATCRRGAAGT T
CAAGGECCGCGT GACCAT GACCACCGACACCAGCACCAGCACCGCCTACATGEA

s 4
&GS%E@CGACGACACC@CGT GIACTACTGCACCCGCATCCTGCTGTACT

ACTACCCC ATGGACTACT GGGECCAGGEECACACTAGTCACAGICTCCTCA
ATGW‘CFGZ@SCR@@Z@I‘CATCCTGTTCCTGGTGGCCACCGCCACCGGCGTGCACAGCCAGGT

GCA AT R I X AT AT AT AT (A AT o r WAV L . :
AGGé%XEE&éﬁ%ACACCTTCATCGACTACGAGATCCACTGGGTGCGCCAGGCCCCCGGCCAG

GGCéié§%%§§@&%%g%%5%%%%%5%%%g35%ﬁX%¥¥§5§5§§3€5¥¥%§3§%¥%%@AAGTT
TR BT HREHECCCA

GCCTEEEIKGEEACGACACCGCCGTGTACTACTGCGCCCGCATCCTGCTGTACTACTACCCC
ATGEXELA EXACT ELAT EXLL X HATALA PEACOD3 A2

GGT C CTCCAAGAGCACCTCTGGGCGCACAGCGECCCTGGGCTGCC
TGGPEPAGRGIACTTCCCCGAA X rcace
GGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGT




GCCTGCGCAGCGACGACACCGCCGT GTACTACT GCACCCGCATCCTGCTGTACT
ACTACCCC ATGGACTACT GEGGECCAGEECACACTAGTCACAGICTCCTCA

wa\e»020804/080174 PCT/ EP2007/ 050219 92 SEQ. | . D. NOX/BR2007/050219
ATGGGECTGCGAGCTGCATCATCCTGI TEET GGT GGCCACCGCCACCGGECGT GCAC
A(II;MENT

A

AAGA?ﬁé&@é@@TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACA

AAG' A f A ]
cCAGGEE@G@@®GAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGccc

R
CCCC R EREE TEEABE T AT AR T CE R Gh P T AT GBECACEERREEEAOEFARAGCCTT

CTATAGCEAGARCATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGA

CCACECTEETCACCCACARCTCCERCACCE T CACCET CAGCERORGCRAGEECREEAPCCAC

ARG e A R A T A T AT OA TR GG TCTGAACAA

CCAC@é@A@@EéGAAGAGCCTCTCCCTGTCTCCGGGTAAATG
CCCCGCCTCCTGATCTACTACGCCACCCAGACGCATCACCEECAT CCceeccecee

SEQ. TTEOAGECESs
T CAGCGGCAGCGGECACCGACTTCACCCTGACCATCAGCAGCCTGGAGCCCGAGGA

CTTCGCCG
A TGO A AT R A A P CABET T eOEoR T CACOR T CRRLAEBEREAGERACGT
GCAGACGFCEAECAATGARGCSEREGTEORANCRBGCCCGGCGCCAGCGTGAAGGTGAGCTGCA

AGCCALEEEET CRARCTCCAL CAGLOT AT A LG o0 SEREACREEEACREEEET 646 e
G A PR TR R R PR AR ERARAOTT

CAAGEEFEAEETFGACCATGACCACCGACACCAGCACCAGCACCGCCTACATGGAGCTGCGCA
GCCTGOEGEECEACERASAACATCAGCEATT ACET BCACT GErACCACCAGRAGICOGC CCC

ATGGACEACEEEGGCCAGGGCACACTAGTCACAGTCTCCTCAGCCTCCACCAAGGGCCCATC

e ER0aA LT CTACT ACICACCAGRSL AT A AT G Ko
TG T A T AR T A AR BT RN LT TR ACE R TTERACACC

GGCETIIWETTEI TCCCEGCTETCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGT
GACcdfﬂ@@H@@HKEéX@E@@ééﬁE%ﬁ%@XHH@E¥X@ﬂ%%%ééﬂXﬁ%%@%%%%i%ﬁX@bCCA
GCAA e Vet gccea
CCGT@@EE&@E%CCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAA

A G G R R T ACOGT P ACRICACG
AAGA@E@%EXE@TCAAGTTCAACTGGTAcGTGGACGGcGTGGAGGTGCATAATGCCAAGACA
AAGC
CCAG

CTATé%EXé%%%%ATCGCCGTGGAGTGGG%%%&S%Q%%g%&ﬁ%ﬁgﬁﬁ%ﬁﬁ%&ﬁ%ﬁ%ﬁﬁAAGA

CCACé%%%& T GACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGAC

cCACTKEKEGUKGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA
GGTCTTCCCCCTGGECACCCT CCTCCAAGAGCACCT CT GGGEGEGCACAGCEECCCT

GEECTGCC

SEQ.I.D.NO 36




TGGTICAAGGACTACT TCCCCGAACCGGT GACGGT GTCGT GGAACT CAGECECCC

TGACCAGC
WEHIGISIIALCACCT TCCCGECTGT CCTACAGT CCTCAGGACT CTAICIZER 104141350219

AGCGTGGT WO 2007/ 080174 PCPAEP2007/ 050219 93

égéié%%;?&ggg%%%%a%ETECCTGGTGé%%%%%g%%K%EGGCé%%EACAg%%AGGT

AGGd@XEB@@@%ACACCTTCATCGACTACGAGATCCAcTGGGTGCGCCAGGCCCCCGGCCAG

o A A e T T SR A AGT ST A
A A R R R F A A F AR FARCR T SO BB FABREAREERCOCA

GCCﬂgﬂggaﬁggACGACACCGCCGTGTACTACTGCACCCGCATCCTGCTGTACTACTACCCC
ATGCAAGACCCTHGAGGRCAAGE A j ACE e

i VS eee cé%é%%éﬁ%%%&%%é%%&%5§&§%§%§%¥ﬁ¥§%§%ﬁ%%ﬁ%§§ TeCe

A TTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGC

GGCGITCAY TCAS
GACO@@@@@@@@CAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCA

GcAA%@ﬁE@@6%%6éﬁEEﬁE@K%E@@éﬁE@@@ﬁ&ﬁ%@%@@@gggﬁﬁﬁﬁggégéﬁ@ggacCCA
o R e E AR R CEREREEAA AR EEAGAT AP RACE R GEERBBRECCAA

GGACASACECETCATCTCCCGGACCCCTCAGGTCACATGCGTGGTGGTGGACGTGAGCCACG
AAGACTATCRCAGCHRAGATCORCETE CRACT CEGACACCAAT CRGEACCRCRAGAACAAGACA

e R e S LA G TSR B o

CCAG TGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCC

c CATMM@A@G‘FMG@AM@@F CFTEFCATCCACGEETCATEGATGRECETCCTG
ccccCABCACAACACCACTACACCRAGAACAGEETEA EEETEA EFCECEEtAMAARACCCTT

T R R T e P A L GRApA B A CAACA

CCACEé%%%E%ﬁTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGAC

AAGAGLCACET CET ECABACECERCETGRBCT GARGARCCCUCEDECEAGRGT GRABGTACAA

CCACBAGRTGCAGAAGAGCCTCTCCCTGTCTCCECGTARATGA
AGGCCAGCGECTACACCTTCATCGACTACGAGAT CCACT GGGT GCGCCAGECCC

G
SEQ %ﬁGGMGGGCGCCATCGACCCCGAGACCG&G&ACCGCCTACAAC
CAGAAGTT

GCAG@¥5@¥é§*GAGCG%%%E%E%%%x%ﬁéSéé§%&S%ﬁﬁ&f%ﬁiﬁﬁ%fﬁ%fﬁ%ﬁﬁ&ﬁfGCA

AGGC A CTTCATCGACTACGAGATCCACTGGGTGCGCCAGGCCCCCGGCCAG

CAAG@@EEE@@CEACCCTGACCGCCGACAAGAGCACCAGCACCGCCTACATGGAGCTGCGCA

ceeT&EBEAFEREEA GFFERAEE ST LAARGRGACCT CTRAL A AT A e cce
O A AT R R S RS S ST A REREATC

GeTCTRACEACTSCCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCEGCCCTGGGCTGCC
TGG T GBHECACACCTI ORI GT A ACART T CAGGACTCHACI G T 8 L AGC
GGCGf@EXHXEBTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCA%yﬁﬁ%ggecT
GACC%i%%%%%%ﬁ%%ﬁ%&%%%&%a-A AATCACAAGCCCA

aju 'y A f 5 fi
cCGT@gqummycCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAA
GGACAEET AT SR T T B FF AT AT TS ST ST A IR IEA e n o
W SO e DN oo e b e QIONVSICCHCaje Sl e o

AAGCé§§§§§é§§AGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCA

CCAAGACA
AAGCCGCGCGEGAGGAGCAGT ACAACAGCACGT ACCGT GTGGT CAGCGT CCTCACC
GICCTGCA
CCAGGACT GGCTGAATGCCAAGGAGT ACAAGT GCAAGGT CTCCAACAAAGCCCT
CCCAGCCC
CCATCGAGAAAACCAT CTCCAAAGCCAAAGGEECAGCCCCGAGAACCACAGGT GT

ACACCCTG

NN\ I\ T S NN N T NN S NNT" A LA A LR R NN INNT" NN SNNLN"T" NN SNSNT FNLNNTT SNSNT PN



CTATCCCAGCGACAT CECCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAA

CTACAAGA
WEATERIITLCCGT GCTGGACT CCGACGGECTCCTTCT TCCT CT ACARCAREATO UAS0219
CCGTGGAC 95

cor i dn —
AAGR§Q§§ﬁi§QCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAA

SEQ.

O
CAAGGGECCCCGT GACCAT GACCACCGACACCAGCACCAGCACCGCCTACATGEA
ATGGQCMQQAGETGCATCATCCTGTTCCTGGTGGCCACCGCCACCGGCGTGCACAGCGAGAT

!%%TGGATGGGCGCCATCGACCCCGAGACCGGCGGCACCGCCT ACAAC

e

CCCQ§§§§§QW§ATCTACTACGCCAGCCAGAGCATCAGCGGCATCCCCGCCCGCTTCAGCGG

TGTAE@X@%E@@AGAACGGCCACAGCTTCCCCCTGACCTTCGGCGGCGGCACCAAGGTGGAG

A TCA A A A A A BT R G R ronn
AT O R RS S A P R B O PR SBREFEPREFBGEREABACTAC

AGTHHAIGHIGIACAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGAC
AGCHAN AN AR A AT TN IS ACAG AR CTAGR RCTGGANCET A A AGAR
P R SRR G P BB ERR P F B SRR RERR AR "
TCARERFESEANACTGTTAG

CCGTI' GCCCAGCACCTGAACT CCTGEGEGEGACCGTCAGT CTTCCTCTTCCCCCCA

SEQ AAACELAA o
T GGACACCCTCATGATCTCCCGGACCCCT GAGGTCACATGCGT GGTGGTGGACGT

GAGCCACG
A R R AR AR B PGS SN E B G RGP AR ARG AR T

CGTGEﬂHKQKQAGAGCCCCGCCACCCTGAGCCTGAGCCCCGGCGAGCGCGCCACCCTGAGCT

cco SIS ETTpoceC

CAGQ§§§Q§§§§CACCGACTTCACCCTGACCATCAGCAGCCTGGAGCCCGAGGACTTCGCCG

TGTATORIOEH / 5
ATCR%@%@@KB&GTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAA

TCAA%%EE@@%%AGTGTTAG
GCGTCGCAGCAGGECGAACGTCTTCTCATCGCTCCGTGATGCATGAGECT

CTGCAC‘AA CCACTACACGCAGAAGAGCCT CTCCCTGTCTCOGGGTAAATGA
SEQ I . D. NO 37
SEQ AT.GGB0T GRAGCT GCAT CATCCTGTTCCT GGT GGCCACCGCCACCGGCGTGCAC

AGCCAGGT

7o A A G RN A BM GERERRRRNE A acar
O T R A G RN PR R BEAC AR R GRCF GRERES S ERESSBE R CT

GCCAUTUEZCAGAGAACATCAGCGACTACCTGCACTGGTACCAGCAGAAGCCCGGCCAGGLCT
GGCCTGGAGT GGATGEECECCAT CGACCCCGAGACCGEECGECACCGCCTACAAC
CAGAAGTT
CAAGGGECCGCGCCACCCT GACCGCCGACAAGAGCACCAGCACCGCCTACATGEA
GCTGCGCA
GCCTCCCCAGCGACGACACCGCCGTGTACTACTGCACCCGCATCCTGCTGTACT
ACTACCCC



ATGGACTACT GGGECCAGGGECACACTAGI CACAGT CTCCTCAGCCTCCACCAAG

GGCCCATC
WOEEBHHTHFACCCCT GECACCCT CCTCCAAGAGCACCT CT GGEGCEECARCIIELADOITS0219
GGECTGECC 96

TGGICAAGGACT ACT TCCCCGAACCEGT GACGGT GT CGT GGAACT CAGECGECCC
CCCCHREAGEABEATCTACTACGCCAGCCAGAGCATCAGCGGCATCCCCGCCCGCTTCAGCGG

CAG GTGETACAGEECECGACHAGRGTACTEGGRCABCGCCG
TeTAAGRGTEEEAGAACCEGCCACAGCTTCCCCCTCGACCCTGRGCGECEGCACCAAGETGRAG

ATCA L OCC T ICAGCARC T FaRACOAGA S TACAT L SCARGIFERAAT A mom
AT TR A A AP AR R ACRRACT FEABELAAARTER T EFGACARAREFEABACTAC

AGTGGARGGTGSACAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGAC
AGCARCCGRBLECACCARCRGAACT RETHECHECACERTCACELEERRACTACRECPNEAAGAA

A A D A EACA ST G AR o™

é@AGTGTTAG
AAGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGECGT GGAGGT GCATAATG

SEQ . CCAAGAGCAL
T AAGCCGCGEGAGGAGCAGT ACAACAGCACGTACCGTGTIGGTCAGCGT CCTCACC

GTCCTGCA
SPVEERABEAETEEETENAT B AABEART ALARGT ARSI X EERAEANKEEEEH T EXT
QRMLEGEABEKTSHOOPOS FRUBDT A EPETFERRODVHOBERIBEGOEN

CCATCGAGAAAACCAT CTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGT GT

§ TGAGCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGTC

AAAGGCTT
AGCCCTATCCCACCCACRA CRCECOT CCABTGSGAGASCAA GHSCABECRCARBATAACCCA

GAAC@IA&Q@@@CcCGcTcTGCAATGGCAGCATGGTGTGGAGCATCAACCTGACAGCTGGCG

TGTA SECR A TACT LR S AL LG A AGEG AR iR eac

CAGA %%EE%E%ﬁ%EEﬁEfﬁE%%%ﬁ&E%ﬁ%ﬁﬁ%ﬁ%%ﬁ%ﬁﬁ?ﬁ%ﬁ%%ﬁ%f%ﬁ%ﬁ&%ﬁﬁTGCG
TCTCCIEEACAACAEEATCTAEACTEBACAABATC I TIEEETA]

AACTBEQrtc@:=NEEE8CcAGTTCAACTGA
ATGCCECTGCGAGCTGCATCATCCTGT TCCTGGT GGCCACCGCCACCGEECGTGCAC

AGCGAGAT

CGT GCTGACCCAGAGCCOCGCCACCCT GAGOCT GAGCCCCGEOGAGCGOGOCAC
SEQ . DATGAGCT3

GCCGCGCCAGCCAGAACATCAGCGACTACCTGCACTGGTACCAGCAGAAGCCCG

Mews EEASS S raTavES
CCCCGCCCTGCCTGATCTACTACGCCAGCCAGAGCATCAGCEECAT CCCeeceeee

TTCAGCGG
SEQ . TAGEBCAECGECACCGACT TCACCCTGACCAT CAGCAGCCT GGAGCCCGAGGA

CTTCGECCG

QvOLVGHAANG X ANAIILAATINAERA FEEI IS AT S vag
KLQG AT B B R AT e T T TP ERTEF FEEE T BT RS G

CAGITGAA
SEQ . ACTEANCT GCCTCTGI TGTGT GCCTGCTGAATAACT TCTATCCCAGAGAGEC

CAAAGTAC

o 11 AT A AT AT O AT ASAAGTST A

S G S G e N A R S A R R S R RS S S AR GAGCAAAGCAGAC

TACGAGAA
SEQ . AGAGAMAGT CTACGCCT GCGAAGT CACCCAT CAGGEGECCT GAGCT CGCCCGT CAC
~ AAAGACCT

TCAACAGGCGAGAGIGITAG SEQ |. D. NO 39

SGSGE{_\T%! %%%ATCATCCTGTTCCT%TGIICACC@CACCGIIGT&AC

CGTGCTGACCCAGAGCCCCGCCACCCT GAGCCT GAGCCCCGEECGAGCECECCAC

CCTGAGCT
GCCGCGCCAGCCAGAACAT CAGCGACTACCT GCACT GGTACCAGCAGAAGCCCG

GCCAGECC
CCCCGCCCTGCCTGATCTACT ACGCCAGCCAGAGCAT CAGCGECAT CCCCECeCaC

TTCAGCGG

SEQ.




CAGCGGCAGCGGCACCGACT TCACCCT GACCAT CAGCAGCCT GGAGCCCGAGGA
CTTCGCCG
W{ GHAGTACT GCCAGAACGGECCACAGCT TCCCCCT GACCCT GRGCARCIHRNCTRS0219

AGGTGGAG 97

S50 ATCAAGCGI/ACGGTGCI:TGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAG

ATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACT TCTATCCCAGAGAGGC

SCSEABAGIAL VN T TONQK
AGT GGAAGGT GGACAACGCCCTCCAAT CGGGTAACT CCCAGGAGAGT GTCACAG
AGCAGGAC

SEQ AGENAREAEAGCACCT ACAGCCT CAGCAGCACCCT GACGCTGAGCAAAGCAGAC
TACGAGAA

SGSAGACAAAGTGIAGEEET GCGAAGT CACCCAT CAGGGECCT GAGCTCGCCCGTCAC
AAAGAGCT ~ TCAACAGGGGAGAGTGTTAG SEQ | . D. NO 40

Eo ATGGGECTGGAGCTGCATCATCCTGT TCCT GGT GECCACCGCCACCGECGTGCAC

SEQ AGEGANT 2
CGTGCTGACCCAGAGCCCCGCCACCCT GAGCCT GAGCCCCGGCGAGCGCGCCAC

SesERMGANOK A PT.CNGSM
GCCGCGCCAGCCAGAACAT CAGCGACT ACCT GCACT GGTACCAGCAGAAGCCCG

GCCAGGCC WD 2007/ 080174 PCT/ EP2007/ 050219 96

SEQ .AeEdSERECTGATCTACT ACGCCAGCCAGAGCAT CAGCGGCAT CCCCGCCCGC
TTCAGCGG

SGSEAREETAGSPEARGGACT TCACCCT GACCAT CAACAGCCT GGAGCCCGAGGA
CIT

. TGTACT. AC'I'l GCCAGAACGGECCACAGCT TCCCCCT GACCCT GEGECGECGECACCA

ATCAAGCGTACGGT GGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
SGSEMSINAAMYVWS INLTA
ATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACT TCTATCCCAGAGAGGC
CAAAGTAC
SEQ AGHAANGET GGACAACGCCCT CCAAT CGGRGTAACT CCCAGGAGAGT GTCACAG
AGCAGGAC
S s AAATAGAGGANETACAGCCT CAGCAGCACCCT GACGCT GAGCAAAGCAGAC
TACGAGAA
ACACAAAGT CTACGCCT GCGAAGT CACCCAT CAGGGCCTGAGCTCGCCCGTCAC
SEQ AAAGASTP 3 TCAACAGGGGAGAGTGTTAG SEQ. | . D. NO 41
SPVPPSTALKEL| EELVNI TONQKAPL CNGSMSI NLTAGVYCAALESLI NVS
sesdRANEK R eMYCARLE
QRMLNGFCPHKVSAGQFSSL RVRDTKI EVAQFVKDL L VHL KKL FREGQFN
SEQ | . D. NO 42
SEQ. 3 CCCTCTACAGCCCTCAAGGAGCT CATTGAGGAGCTGGTCAAC
ATCACCCA
SGSAFAAGCAGMAEEEEERCT CTGCAAT GRCAGCATGGT GTGGAGCATCAACCTGAC
AGCTGGCG

SEQ TGTACTGT CéCAGCCCT GGAATCCCTGATCAACGT GTCAGGECTGCAGT GCCATCG

CAGAGGATGCTGAACGCGAT TCTGCCCGCACAAGGT CTCAGCTGGECAGITTTCC
SGSABITRADESLINVSGC

TGTCCGAGACACCAAAATCGAGGTGGECCCAGI TTGTAAAGGACCTGCTCGTACA
SEQ T > AACTTTTTCGCCGAGGGACAGTTCAACTCGA SEQ. I. D. NO 43

: : VATATGVHS SEQ | . D. NO 44

QVQL VQSGAEVKKPGASVKVSCKASGYTFTSYG SWRQAPGQGL EWVGW SAY

SGSANAVEYYAQVSGCSAIE

SEQ.I.D.NO:57

SGSGSLINVSGCSAIEKTQR



KLQGRVTMITDTSTSTAYMEL RSLRSDDTAVYY CARXXXXXXXXXXWEQGTLVT
VSS SEQ |.D. NO 45
W(EIZMIZ/'G@F’ATLSLSPGERATLSCRASQSVSSYLAVWQIKPCQAPF&(LT/E’MWOZH
ATG PARF
SGSGSGIDFTLTI SSL EPEDFAVYYCXXXXXXXXXFGGGT KVEI K
SEQ I . D. NO 46 SGSGPSTALRELI EELVNI T WO 2007/ 080174
SEQ.BCH .ER2G®// 050219 97 SEQ |.D. NG 47

SGSGLRELI EELVNI TONGK  SEQ. 1. D. NO. 48
PLC SEQ I.D. NO 49

Gs %%MM SEQ | . D. NO 50
SGSGONQKAPLCNGSMSI  SEQ | . D. NO. 51
SEQ .SGSGAPLGNGSMASI NLTA  SEQ | . D. NO 52
SGSGNGSMWMSI NLTAGWC  SEQ. | . D. NO. 53
SEQ | . D. NO 54

SGS@WWl N SEQ I.D. NO 55
SGSGGMYCAALESLI NVSGC  SEQ | . D. NO. 56
SEQ .SGSGNALESL| NVSGCSAI E SEQ | . D. NO. 57

SGSGSLI NVSGCSAl EKTQR WD 2007/ 080174 PCT/ EP2007/ 050219
SGSGVSGCSAI EKTORMLSG  SEQ | . D. NO: 59
S %ﬁé’%@l%#&ﬁ%ércw SEQ . D. NO. 60

SEQ.I.D.NO:61

SGSGMLSGFCPHKVSAGQF'S

SEQ.I.D.NO:62

SGSGFCPHKVSAGQFSSLHV

SEQ.I.D.NO:63

SGSGKVSAGQFSSLHVRDTK

SEQ.I.D.NO:64

SGSGGQFSSLHVRDTKIEVA

SEQ.I.D.NO:65

SGSGSLHVRDTKIEVAQFVK

SEQ.I.D.NO:66

SGSGRDTKIEVAQFVKDLLL

SEQ.I.D.NO:67

SGSGIEVAQFVKDLLLHLKK

SEQ.I.D.NO:68




SGSGKTQRMLSGFCPHKVSA  SEQ | . D. NO 61
SGSGVLSGFCPHKVSAGQFS  SEQ | . D. NO 62

WEBHERERHKVSAGOFSSLHY  SEQ | . D. NO. 63 PCT/EP2007/050219
SGSGKVSAGQFSSLHVRDTK ~ SEQ 199 D. NO. 64
SSLHVRDTK] EVA SEQ | . D. NO. 65
SGSC&%%W SEQ | . D. NO 66
SGSGRDTKI EVAQ:VKDLLL SEQ | . D. NO 67

SEQ .SCEGNSVAGFVKDLLLHLKK  SEQ. 1. D. NO: 68 WO 2007/ 080174
F’CI7 EF’ZUU?/ 050219 99 SGSGFVKDLLLHLKKLFRE

g e NO 69 SGSGDLLLHLKKLFREGRFN SEQ I. D. NGO 70

BEGEERVNI T SEQ 1. D. NO 71

SGSGLKELI EELVNI TONQK  SEQ. 1. D. NO 72
SEOQ .SGBGNGSMASI NLTAGVYC  SEQ | . D. NO: 73
~ SGSGWWBI NLTAGVYCAALE SEQ |.D.NO 74
SGSGNLTAGVYCAALESLIN SEQ | . D. NO 75
SCSCEEIAEFVEAATESNINVSGC  SEQ 1. D. NO 76
SGSGVSGCSAI EKTQRMLNG  SEQ. | . D. NO 77

SEQ .3GEGRA . EKTORMLNG-CPH

SGSGLKELIEELVNITQNQK

SEQ.I.D.NO:72

SGSGNGSMVWSINLTAGVYC

SEQ.I.D.NO:73

SGSGVWSINLTAGVYCAALE

SEQ.I.D.NO:74

SGSGNLTAGVYCAALESLIN

SEQ.I.D.NO:75

SGSGGVYCAALESLINVSGC

SEQ.I.D.NO:76

SGSGVSGCSAIEKTQRMLNG

SEQ.I.D.NO:77

SGSGSAIEKTQRMLNGFCPH

SEQ.I.D.NO:78

SGSGKTQRMLNGFCPHKVSA



SEQ |.D.NO 78 SGSGKTQRMLNGFCPHKVSA WD 2007/ 080174
PCT/ EP2007/ 050219 100 SEQ |
SEQ I.D

WEBBEWRINGFCPHKVSAGFS
SGSGFCPHKVSAGQFSSLRV
SGSGKVSAGQFSSLRVRDTK
SGSGGQFSSLRVRDTKI EVA

SEQ SGIESIRVRDTKI EVAQFVK
SGSGRDTKI EVAQFVKDLLV

ses QUEEVAVRTRA Fre

SGSGEDLLVHLKKLFREGQFN

SEQ | .

U.U.U.U.U.U.U

.D.NO 79

. NO. 80 PCT/EP2007/050219
SEQ. 100D.
SEQ I .
SEQ I .
SEQ I .
SEQ | .
SEQ | .
SEQ I .

NO 81
NO 82
NO: 83
NO 84
NO 85
NO 86
NO: 87
. NO 88 DLLLHLKKLFREGRFN

SEQ SEQP INDx :NO. 89 WO 2007/ 080174 PCT/ EP2007/ 050219 101
D. NO 90 QFVKDLLLHLKKLFREGRFN

SGS@%%%K\%%Q%LM?HLKKLFREG SEQ |.D.NO 92 LKKLFRE SEQ

CAGGT GCAGCT GGT GCAGAGCGGAGCCGAGGT GAAGAAGCCT GECGECCAGCGTC

DLLVHLKKLFREGQFN SEQ. | .

SEQ ANGBIND : 81

TCCTGCAAGGCCAGCGGECTACACCT TCATCGACTACGAGATCCACT GEGT GCGG

SGS&%&gxaéFSSLRVRDTK
SEQ.I.D.NQ:82
SGSGGQFSSLRVRDTKIEVA

SEQ.I.D.NO:83

SGSGSLRVRDTKIEVAQFVK

SEQ.T.D.NOC:84

SGSGRDTKIEVAQFVKDLLV

SEQ.I.D.NO:85

SGSGIEVAQFVKDLLVHLKK
SEQ.I.D.NO:86
SGSGQFVKDLLVHLKKLFRE

SEQ.I.D.NO:87

SGSGDLLVHLKKLFREGQFN

SEQ.I.D.NO:88

DLLLHLKKLEFREGRFN

SEQ.I.D.NO:89




CCTGGACAGGGECCT GGAAT GGAT GGECGCCAT CGACCCCGAGACAGECGGECACC

GCCTAC
WAROTOEAACT TCAAGGCGECCGEGET CACCAT GACCACCGACACCAGCRCIALADAT030219
GCCT AT 101

CTGCEGAGCCT GAGAAGCGACGACACCGCCGT GTACTACT GCACCCGG
DLLVHQ%ﬁQfREGQFN
CTGTACTACTACCCCAT GGACT ACT GEEGECCAGGECACACTAGT CACCGTGAGC

s A .NeEQ@d D No. 94
GAGATCGI GCTGACCCAGAGCCCCGECCACCCT GAGCCT GAGCCCT GGECGAGCGEG

GCCACC
QF VR T e R S EAGCCAGAACAT CAGCGACT ACCT GCACT GGTATCAGCAG
AAGCCC

sEQ GEEEAECECCCAGCCTGCTGATCTACTACGCCAGCCAGT CCATCTCCGGCATC

AGGT TCAGCGGCAGCGGCT CCGGCACCGACT TCACCCTGACCATCAGCTCTCTG
LLHIGAEREG
GAGGACTTCGCCGTGTATTATTGCCAGAACGGCCACAGCTTCCCCCTGACCTTT
sE0 GOBER : SSGAACAAAGGTGGAGATCAAG SEQ I D No. 95
— ATGGGATGGAGCTGCATCATCCTCTTCCTGGT GGCCACGGCTACCGGECGT GCAT
AGCCAGGT
LRKI BT CGT CCAGT CT GGEGCCGAGGT GAAGAAGCCCGGAGCT TCTGTGAAGGT
GTCCTGCA
SEQ AGSGRAGGEECTATACCT TCATCGACTACGAGATCCATTGGGTGAGGCAGGCTC
——CCGIII/XG—

GGAGT GGAT GCECGCCAT CGACCCAGAGACCGLAGECACGECGTACAAC
CAGQ%QQ@Q%%GGTGCAGAGCGGAGCCGAGGTGAAGAAGCCTGGCGCCAGCGTCAAGGTG

CTGWWWWWWWAMGAGCAGC
GGTCTTCCCCCTGECACCCT CCTCCAAGAGCACCT CTGEEEECACAGCGECCCT
GGCECTGCC

TGGT CAAGG4ACT ACTTCCCCGAACCGGT GACGGT GT CGT GGAACT CAGECGCCC

SEQ

GGCGTGCACACCTTCCCGECTGTCCTACAGICCTCAGGACTCTACTCCCTCAGC
GAGAA@E@T’E}ACCCAGAGCCCCGCCAccCTGAGCCTGAGCCCTGGCGAGCGGGCCACC

A ARSI LM
W s —

%&%&%Wmmmwmcmmwwe&w

GAGCCACG

AAGACCCTGAGGT CAAGT TCAACT GGTACGT GGACGECGT GGAGGT GCATAATG
SEQ QTAAGACA 5

AAGCCGCCGCEGAGGAGCAGT ACAACAGCACGT ACCGT GTGGTCAGCGT CCTCACC
T A S A R R AR SS RS eeT

GCAQ§§§Q§§§§GTCTGGGGCCGAGGTGAAGAAGCCCGGAGCTTCTGTGAAGGTGTCCTGCA

GGCCA@@@E@ATGGGCGCCATCGACcCAGAGACcGGAGGCACGGCGTACAACCAGAAGTT

CMW%W%%%%CGCA

ATCAABSNGSCGCCAGGGCACACTAGTCACAGTCTCCTCAGCCTCCACCAAGGGCCCATC

CCACGCCTCCCGT GCTGGACT CCGACGECTCCTTCTTCCTCTACAGCAAGCTCA
CCGTGGAC

AAGAGCAGGT GGCAGCAGGEGAACGT CTTCTCATGCT CCGT GATGCATGAGECT
CTGCACAA CCACTACACGCAGAAGAGCCTCTCCCTGI CTCCGGGTAAATEA



SEQ ID No. 96
ATGGGATGGAGCT GCATCATCCTCTTCCT GGT GGCCACGECTACCGEOGT GCAT
WRHOTHLITT4 PCT/EP2007/050219
GCAGCTCGTCCAGT CTGGGGCCGACGRBAAGAAGCCCGGAGCT TCTGTGAAGGT

TGGTEKKEE%ETACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGC

ARG TGET

GG CEFE A A AT EAT S E E S K LA

onc T oo i T RGPS
GCAQgﬁqgﬁﬁggTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCA

2 AT NN TS onc

cecd PRI o ameoraracmasacacsaco oo CracTes pagacT

CTAQQgg%ﬁggﬁCATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGA

AAGKAAE KA CACCACGECAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAA

con AL ARG A AT CEGT CACRAAACTCACA

CCGT GCCCAGCACCT GAACT CCTGGEEEGACCGT CAGTCTTCCTCT TCCCCCCA
AAACCCAA
sEQ GRAGRCCGIECAT GATCTCCCGGACCCCT GAGGT CACAT GCGT GGT GGT GGACGT
—  GAGCCAGG

AAGACCCTGAGGT CAAGT TCAACT GGT ACGT GGACGECGT GGAGGT GCATAAT G
ATGQ&ﬁ@qgﬁggTGCATCATCCTCTTCCTGGTGGCCACGGCTACCGGCGTGCATAGCCAGGT

oo A A A A A MR o

e s

TGGQ@ﬁﬁﬁgﬁgiACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGC

ccca

T SCACEACASS
CCG%‘%W%%W@GW?@@@%WCWCC%

(ARCCACG

CTAfEB%H@%@iCATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGA
cea A A AT A T S FA R R e

ARG A EACTEECACGRACEAECATAGT F FECCAC FEACEPTEEAREAEEEEACRA R CAA

CCACABGRGGABGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA
ATCAAGCGTACGGT GGCTGCACCAT CTGTCTTCATCTTCCCGOCATCTGATGAG
CAGTTGAA
ATCTGGAACTGCCTCTGT TGT GTGCCT GCTGAATAACT TCTATCCCAGAGAGEC
CAAAGTAC
AGT GGAAGGT GGACAACGCCCTCCAAT CGGGTAACT CCCAGGAGAGT GTCACAG
AGCAGGAC
AGCAAGGACAGCACCTACAGCCT CAGCAGCACCCT GACGCT GAGCAAAGCAGAC

-— N NN PN N



ACACAAAGT CTACGCCTGCGAAGT CACCCATCAGGEGECCTGAGCTCGCCCGTCAC
AAAGAGCT TCAACAGGGGAGAGTIGITAG SEQ | D NO 98
W kodAsMEFREG WO 2007/ 080174 PCT/ EP2007/ 050219pC1/8H2007/050219

Clains 1. An antibody or an@i gen binding fragnent
t hereof which specifically binds hlL-13 and conprises
the CDRH3 as defined in SEQI.D.NO 3 or variants
thereof in which one or two anmino acid residues

SEQ W hid. se7d CDRH3 differ fromthe am no acid residues
in the correspondi ng positi on in SEQID NO3. 2. An

anti body or antigen bi nd|
are@E g hr AA R AR AL BOIE N o L el BRI S Mncar
CGTRCHHRGIAGREE ¢ AGTERCHIFRIC I TS CE THEC HA G HSeyCAFCCTGTCCT
Gcc@ﬂdd@ﬁmwdngnhamrdT@ﬂﬂuﬂmAadmﬂ@meGumxn@ﬁamadAAwmGEGGdCAGGcc

cc*ré’éc YRS, t(ETe %I g é%ﬂcz@f&%ﬁ%é&éé@%@fﬁmcm

Ao R A o G S B G T o G A O reacas

TGTP&EMWG@@@%@G%@@TTW@W GACE IO & EGFGTLATRRPAGGTGGAG
ATC@M@WG@B&GMW@H@T@E@dd@d@’ﬁ:T@TdﬁGCAGTTGAA

ATCTREHA RO cgﬁi‘ré& L s A poERt iR @t o Rt i S A e TAC

AGT%@%‘%%?@ e 9@@9%%5§%%§%¢%G@#$%%%§%%%GW
AGCAHCIASTAS FICTHCAGT TR G G T TG CAAAGCAGACTACGAGAA

ACA@&QGT@A@@:T@MH!GT@E&@dA@A@@CCTWd GCCCGTCACAAAGAGCT
Mgg GRL2: SEQ 1. D.NG 5 and CDRL3:
e %de%dl\%lé@%r a variant thereof in which one or two
amno acid residues within said COR differ from the
SEQ ami Ko: ¥tid residues in the corresponding position in
the SEQ 1D NO 6. An antibody or antigen binding
LLVH%QE%E thereof according to any preceding claim
erein the antibody or antigen binding fragnment
t hereof conprises the following CDRs: CDRHL:
SEQI.D.NO1 CDRH2: SEQI.D.NO2 CDRH3: SEQI.D. NG 3
CDRL1: SEQI.D.NO4 CDRL2: SEQI.D.NO5 CDRL3:
SEQI.D.NO6 7. An antibody or antigen binding
fragnent thereof which binds to the peptides set out
in SEQ ID NG 90, 99, 102, 103, 105, 106, 107, 108,
109, 110, 111, 112 and 114 but does not bind the
peptides set out in SEQ ID NG 100, 101, 104 and 113.
8. An antibody or antigen binding fragnent thereof
according to any preceding claim




whi ch specifically binds the epitope set forth in
SEQI.D. NO91. 9. An anti body or antigen binding
wo cagornv4 t her eof of any precedi ng cl ai m wher eP@I/EP1967/050219
anti body is an intact antibady. WO 2007/ 080174
PCT/ EP2007/ 050219 105 10. An anti body or antigen
Claimg gj ng fragment thereof of claim9 wherein the
antibody is a rat, nouse, primte (e.g. cynonol gus,

1. An @ntibd¥y bﬂaﬁﬁg’é?ﬁwlnﬁrngcﬁ'ayhemmaren‘f wHicimapecifidallyAsinds hiL-13
and cgﬂwﬁ)hgé’:gYhé)&D?fHB Qg%eﬂﬁeﬁ 'n‘f"‘s D03 ¥heaRArs threof in which

one Of o gmlr%/%gagg rglsldg:am Sﬁ]én 8fud ('S R@ gllffFBfarﬁw @%d%mmg])zq%d

reslduaﬁstlnl!sknfeiy:orfeﬂmmd;egpQSltlﬁl]r'rlm|$Eé:%)rti%t'\{a@lt3 region. 13. The
antibody of claim9 to 12 wherein the antibody

2. An %ﬂpyé)%fggﬁaﬁt %}Pﬁﬁw@@ Qﬁt tﬁferedfga%cb fh dld R?clai]rﬁ 1T\J0ﬁere|n the

0 t
antlbq(&@' Pépa@dndlmg?}agﬁ%e kf@& rBfaal conprl sing a
VH donai n of SEQ I.D. I\IO 7 and a VL domai n of
3. An 8hfbdd\PoNEhiigenlBindinguregrherttharddflaadgrdifg td elaimd or 2 wherein

the anﬁ%%?'o?' ggérb%ﬁ%ﬁ%an%fnt %u‘lat@s N Bihdditflof BuMbn IL-13 to its

A humani sed "anti body of
recepirai m 6 conprising a VH dorral n of SEQI.D.NO 13 and a
VL domain of SEQ I.D. NGO 15. 18. A humani sed anti body

4. An @htisb@) Bt aftigen BiRdingrfrdigmesioprédfiatgorlifg taanyg ons todctaims 1
to 3 V\fh%gélﬂ'?hé;g:[f\?ll-lggogjﬂk\ég‘?hé %e uerlncga(%f SEQ IPHD:319. A

mani s ant 1 bo conpri si heavy chai n of
SEQI.D.NO 19 and a |ight chaln of SEQ I.D. NO 22
5. An 20tibodyerantaan biRdingdmoBemINEESaf @CSOKERG {P aRkPRe of claims 1
to 4 whbtih the Hﬂlﬁ@d)aﬁlda@tldergﬂjlhdm@ffeagmerht tBERf fUtiNGD Ritnprises one

orm @o@f?ﬁe’f@ %w u%nEéé‘@'mtIZ lyDCN@ Zottﬂﬂiﬂﬂ ”SE@I BD.NO:1,
St

COR AFEEN T e e
variant herep rm whichionel ortte® ayninoxacid residues g’éhlhbﬁ&ﬂ@ﬂw:{ differ from

the arhin@gaBn fe AGGSY ithi thg doeresbanding bosttieneihnhé ISEQ IRN@Nt
conprises or consists of a ScFv. 23.An antibody
acorin to an [isin
6. An A fedvOraiodtiiipAG Brortrsk Rty LrftiihlP Ral bisRing ctaim
whereiptte amiihasty @ansicendnndiag fiagarerdihergof comprigge thefollowing
CDRsPCT/ EP2007/ 050219 106 24. A reconbi nant transforned

CDRH- §E@ﬁ§j.ﬁf€5:?d host cell conprising a first and second
CDRH2: SEQ.1.D.NO:2
CDRH3: SEQ.I.D.NO:3
CDRL1: SEQ..D.NO:4
CDRL2: SEQ.I.D.NO:5
CDRL3: SEQ.1.D.NO:6

7. An antibody or antigen binding fragment thereof which binds to the peptides set
out in SEQ ID NO:90, 99, 102, 103, 105, 106, 107, 108, 109, 110, 111, 112 and 114
but does not bind the peptides set out in SEQ ID NO:100, 101, 104 and 113.

8. An antibody or antigen binding fragment thereof according to any preceding claim
which specifically binds the epitope set forth in SEQ.I.D.NO:91.

9. An antibody or antigen binding fragment thereof of any preceding claim wherein
the antibody is an intact antibody.



vector, said first vector conprising a polynucl eotide
encodi ng a heavy chain of an antibody according to
wa@ny7psEcedi ng cl aimand sai d second vector coPQI/EBI00T050219
a polynucl eoti de encodi ngi® |ight chain of any
preceding claim 25. The host cell of claim24 wherein
the cell is eukaryotic. 26. The host cell of c]aim 25
10. Antantibiody toi@ntigen bindingfraameai thezgof dfdainpbgwhasein e antibody
is a r&i, MU0 prlRite (& gt Bendrablgus SORI BiAdCBbhkey onGNSED Ase )l or
hum A nethod for the production of an anti body of any
orie of clains 1 to 20 or claim 23 which nethod
conprises the step of culturing a host cell of any one
11. Aot antitwidysof a0 ane ofclaimsal sePwhdreietheantibedy ieaitsimangsed or

cHiRfaenBtdibigogy. cl ai m 28 wherein said antibody is
secreted by said host cell into said culture nedia.

30. The net hod of ¢laim 29 erein.said tipody is
12. ThaapRasc oL iy oe o5 oBimp Ser loubereit i adliaddeompriense
haemagroeastan) regioh. r espect to sai d anti body contai ni ng

culture nedia. 31. A pharmaceutical conposition

15 TERBROF 0 QTS0 WO, Sl Ao Bt region o
lgGhisPRRCeut i cal |y acceptable carrier. 32. A
kit-of-parts conprising the conposition of claim 31

14. Theaatibedy ¥ &lBinh NStWhisrbinahe drtibody $eigB.1g82mmtigced. of
treating a human patient afflicted with asthma which

met hod co i.ses the step O dm ni ster | _
15. ThRATIDOUY LRI GrPBRIRVE BN Sl gz engia VL
demaingefifSBQAIdD NOBr agnent of any one of clainms 1 to 23.
34. The nethod of claim 33 wherein said patient is

16.A§¥Jrﬁérﬁ£§@?ﬁ{16 5% §§o§gr§‘ﬁr§ 5 P a8kl 8t ﬁﬁgﬂ.ﬂjmnz and

SASEOS
severe as brittle ast
a YocAUPAA) Ofaéggrjrgﬂ,- (%ﬁgmenst rual asthma, steroid

resistant asthma, steroid dependent asthma, aspirin
17. A RmaBReasdriitBdy af dlaim ®sehpasih Y HrReRaiatofiISEQ$DING:13 and

a%&fﬁﬁﬁ&a%@ém Iﬁ@ﬁgg a human patient afflicted with

an as cond on which is refractory to
treatment with corticosteroids which nethod conprises
18. A hemanispdaintibadyriof ckireriitner tofustiied comprising a human constant

rdgis 8Pg G@ﬁityyegé.ge@uw@r RNt of the antibody or
r

anti gen bi ndi ng agment of any one of clains 1 to 23.

WD 2007/ 080174 PCT/ EP2Q07/ 050219, 107 od of :
19. M@V@ﬂ'wfgaaw CAThRRS @ DR ke o ggmﬁaﬁ@ma"ght
chdin of SE.hBANOcdpri ses the step of adninistering to
said patient a therapeutically effective anobunt of an

. -1 . : I .
20l ) il AP P O 2 oo
C%Utoés(%giih’&g- -attacks in a human patient which
nmet hod conprises the step of
21. An antigen binding fragment of any one of claims 1-8 wherein the fragment is a

Fab, Fab’, F(ab’),, Fv, diabody, triabody, tetrabody, miniantibody, minibody,
isolated VH, isolated VL.

22. An antigen binding fragment according to claim 21 wherein the fragment
comprises or consists of a ScFv.

23.An antibody according to any one of claims 1 to 20 comprising a mutated Fc
region such that said antibody has reduced ADCC and/or complement activation.



adm nistering to said patient a therapeutically
ef fective anount of an anti body of any one of clains
wda 2a400/02874 38. A met hod of treating a human pat i BEL/EP2007/050219
afflicted with a di sease otoedi sorder selected from
the group consisting of atopic dermatitis, allergic
rhinitis, Crohn's disease, COPD, fibrotic diseases or
24. Adiesondenantdiarisfermadiooipangiecteg iiasbaalf gomipppingi afirst and second
vaUtOy saRSfirdEvEotsE @@n@riﬁﬁ?_@r oslysuclbstds eacddibg @asheiavy chain of an
| . ) .
a@fb%?&aécg%@”@éj?ﬁm% P RIS sofomd JRALEEbTprising 2
pelyauslselidesereading AiGRE EN ARSI ROURIPECHEG AT a whi ch
nmet hod conprises administering to a human patient a

25. Thieicap el bf alalni 2af Weéeiry ;eacaIuBteubin@ticant i body  of
any one of clains 1 to 23. 39. Use of an antibody or

anti gen bindj ng fragnent thereof of any one of clains
26. Thethost gl Pﬁcdaﬂ’g %Wﬁ?rgﬁhr}eec%lf’sén?@maééﬁent for the

treatnment of a di sease or disorder selected fromthe

27. TheHHst ceMSF slairm @60Nhermin Biedidl 83t O clbyes NSGEsIm,
difficult asthma, brittle asthma, nocturnal asthnm,

remenstrual asthmm, steroi.d resistant st hma, .
28. Alfremsifon e ARIENGA Oh e SRABBRY Oh S BU1E & ST Rrkto 20 or claim
23wbich meterd enprises theasiep af culburing amest eelbpf 2ny one of claims

24165 PRI bistrumlitey gliuremediai s, Crohn’s di sease, COPD,
fibrotic diseases or disorders such as idiopathic

ul mopary fihrosis, progressive systemc sclerosis, ,
29. TReRethOdalsiaiE) 25 Whelkin el R BIRAT I SCCRIFR DY e nag cell into
sdidicghumeninadias, di seases of cell cycle regul ation such
as Hodgki ns di sease, B cell chronic |ynphocytic

30. ThEWKERBLDS ¢ haedn Qhid A6RddEs 3 R 6%k least 95%
e e T

madtahma, difficult asthma, brittle asthma, nocturnal
asthma, prenenstrual asthma, steroid resistant asthmg,

S r %
o P T S S ppramon
bipdingPPTE0E of ANV OPGIcE At 1062% eRdRPIErRIasELlically ggsptable
cériier.ot i ¢ di seases or disorders such as idiopathic
pul nonary fibrosis, progressive systemc sclerosis,

2. AGPGE L EB6 P R SRR 01 EURAORBIIASprons o

USEs Hodgkins disease, B cell chronic |ynmphocytic
| eukaem a; which nmethod conprises adm nistering a

33. Al Hh@ﬂ;é@e@fltthgemrﬂgia gﬁﬁ@gtdaﬁ@naaﬂwﬁ Withﬁggtﬁ%ﬁ \bmdmgr@éﬁith_aay
comgri stﬁ]gaétgﬁo ? r‘ﬁlwg Eﬁﬂ aathF SRR %ﬁ t Gt dtthe
nt or .an antyr-11- nocl onal  ant body.
ard o) GEGIAOPENdire FaFTEH0 9L 31 908 oA FAINS HR fibd of
cl ai m 40 wherein the anti-1L-4 nonocl onal antibody is
34. Tl methad ef eldim SBrathdranesnld Ipntieaeig ugiitical With asthma selected from

; . th !
65 A, ek i RN B FEAE el Aokl st
premansirralbastima, ggﬁqusreagg%rglqs}hmbstermd ependent as%hma, aspirin
induced asthma, adult-onset asthma, paediatric asthma.

35. A method of treating a human patient afflicted with an asthmatic condition which is
refractory to treatment with corticosteroids which method comprises the step of
administering to said patient a therapeutically effective amount of the antibody or
antigen binding fragment of any one of claims 1 to 23.



43. Use of an anti body of any one of clains 1 to 23
and an anti-I1L-4 nonoclonal antibody such as
w@amcosiizamab in the manufacture of a nedi cameprdT/EP2007/050219
the treatnent of a diseas®7or disorder selected from
the group consisting of; Allergic asthma, severe
asthma, difficult asthma, brittle asthma, nocturnal
36. Aasetod, of preesndingtacudé aakhatic attacksdn @ hursag patient which method
caPpReds tHd SEpid adARRIBESRY ta%tamgati@ﬁra MePat%emréunféffective

o = paedi atri c asthma, atopic

a@]z)r ﬂgﬁ?'ﬁ‘gm'éﬂ?%éﬁ'l%ﬁ% EIQ%IQ?I s, Cohn's disease, COPD,
fibrotic diseases or disorders such as idiopathic
37. Aputthodafyeduding thes freguenpyesisandiosystigating the lefeotsi of acute
astBRRiticGtfdcRs %bﬁurﬁtﬁpﬁéﬂie‘m veHiem HeRBS comprises the|3 step <,)f
. . - C
-FEREITE Sl AR R SR Ry o
a'i‘X/%ﬁ%Q glaiesid@idbni a. 44. Use of an antibody of any
one of claims 1 to 23 and an anti-IL-4 nonocl onal
38. A@Réthba df tﬁeléﬂhf FShunss phtignn@hicted Whe ' #iBease brdRoRferaselected
fritth8 g B3 tc?n |§’ﬁr&d Pfeatr?,}) q‘i@émhis%ll@rg@ @ﬁﬁﬁ’se (?J_bhn's disease,
|s[grf er,sg ecte ro egroup._onlslnI of ; ibrosi
CRAtEfretic ISPRRES OLEFRrAers SHARES idPPAINGPY Pandnfbrosis.
plogressive sisitémic sHemsis; hapatic fibiosjs, hepetie granulernas,
scH$tbsBmiEi £ NoiImapRisH, Aearst el 8Y 66 obguidase rsdﬁntas
; r | : -.0QN .
H(?é\@gﬁgtd Irs%%gg ?h%r%la{,aﬂa %egéﬂcrﬁ%r :@F .il ‘ s,e@?l@%? @?ét 8E’compr 1SS
aqrRiniFtering iop bwiman paikr sthegapsyticailyeectveimmayaif aj antibody
ofcanyoorteotclaimh 1de 23di opat hic  pul nonary fibrosis,
progressive systemc sclerosis, hepatic fibrosis,
39.U2EBRLH Gnti ”Bfﬁﬁ%’i‘@eq e ﬁé@%ﬁ‘?fh%recﬁedf%'ﬁ eﬁéﬁcﬁaims 1 to
|st§aseso € cycle re Iﬁ%lon such as %lns ,
21§|n5 gdRangaciyre of BipadicameRb iy dle treafrerbYA disease gr disorder
selected fropathes groswppransistiggoff Alergiqasthmeac eavéresasthma, difficult
agstImROBitleQistB@EP hbstuRTh| ABthraat preatbhsaliaPasthAle stdroid resistant
a&hﬁb@te}oiﬁ%ﬁ%nﬂgﬂt é’sC}HH'ﬁJ 8 f?iﬂtib&%%&’ 2 SRARP E@Pltnset asthma,
carrier an g second p. arnaceu h_ca conBo,Sl on
P%L%F‘F?iSHU“%na QRIG darMalitizpRSEgisHaIN s frPBR &ydisgase. £OPD,
fipyatic diseasenbr disdrderpisachasddiopatiii¢ pulatarepy fibfasis grogessive
sy@mmi@fb’tllérib_sﬁspﬁépétﬁffibﬂfpbi!& haﬁéﬁ@gﬁalngrbﬁnészlfrs,chss@osodrﬁiaéis,

- [ - antli y
BSR4 8 g g o
ChiRRIE YRPEAPHICIBL ARIMEnt i body is an anti-IL-4 anti body

such as pascolizumab and a pharnmaceutical ly acceptable
40. A e®tho @ bf treating a human patient afflicted with a disease or disorder selected
from the group consisting of; Allergic asthma, severe asthma, difficult asthma,
brittle asthma, nocturnal asthma, premenstrual asthma, steroid resistant asthma,
steroid dependent asthma, aspirin induced asthma, adult-onset asthma,
paediatric asthma, atopic dermatitis, allergic rhinitis, Crohn's disease, COPD,
fibrotic diseases or disorders such as idiopathic pulmonary fibrosis, progressive
systemic sclerosis, hepatic fibrosis, hepatic granulomas, schistosomiasis,
leishmaniasis, diseases of cell cycle regulation such as Hodgkins disease, B cell
chronic lymphocytic leukaemia; which method comprises administering a
therapeutically effective amount of an antibody of any one of claims 1 to 23 and a
therapeutically effective amount of an anti-IL-4 monoclonal antibody.
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41.The method of claim 40 wherein the anti-IL-4 monoclonal antibody is administered
simultaneously, sequentially or separately with the antibody of any one of claims 1
to 23.

42.The method of claim 40 or 41 wherein the anti-IL-4 antibody is pascolizumab.

43.Use of an antibody of any one of claims 1 to 23 and an anti-IL-4 monoclonal
antibody such as pascolizumab in the manufacture of a medicament for the
treatment of a disease or disorder selected from the group consisting of; Allergic
asthma, severe asthma, difficult asthma, brittle asthma, nocturnal asthma,
premenstrual asthma, steroid resistant asthma, steroid dependent asthma, aspirin
induced asthma, adult-onset asthma, paediatric asthma, atopic dermatitis, allergic
rhinitis, Crohn's disease, COPD, fibrotic diseases or disorders such as idiopathic
pulmonary fibrosis, progressive systemic sclerosis, hepatic fibrosis, hepatic
granulomas, schistosomiasis, leishmaniasis, diseases of cell cycle regulation
such as Hodgkins disease, B cell chronic lymphocytic leukaemia.

44.Use of an antibody of any one of claims 1 to 23 and an anti-lL-4 monoclonal
antibody such as pascolizumab in the manufacture of a kit-of-parts for the
treatment of a disease or disorder selected from the group consisting of; Allergic
asthma, severe asthma, difficult asthma, brittle asthma, nocturnal asthma,
premenstrual asthma, steroid resistant asthma, steroid dependent asthma, aspirin
induced asthma, adult-onset asthma, paediatric asthma, atopic dermatitis, allergic
rhinitis, Crohn's disease, COPD, fibrotic diseases or disorders such as idiopathic
pulmonary fibrosis, progressive systemic sclerosis, hepatic fibrosis, hepatic
granulomas, schistosomiasis, leishmaniasis, diseases of cell cycle regulation
such as Hodgkins disease, B cell chronic lymphocytic leukaemia.

45. A kit-of-parts comprising a first pharmaceutical composition comprising an
antibody of any one of claims 1 to 23 and a pharmaceutically acceptable carrier
and a second pharmaceutical compaosition comprising an anti-lL-4 monoclonal
antibody such as pascolizumab and a pharmaceutically acceptable carrier
optionally together with instructions for use.

46. A pharmaceutical composition comprising a first antibody of any one of claims 1
to 23 and a second antibody wherein said second antibody is an anti-1L-4
antibody such as pascolizumab and a pharmaceutically acceptable carrier.



