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HUMAN ANTI BODY MOLECULES FOR | L-13 The present
invention relates to specific binding nenbers, in

w@aoosioectsbar human anti - |1L- 13 anti body nol ecedEsB200d/003059
especially those which neutralise IL- 13 activity. It
further relates to nethods for using anti - IL- 13

anti body nol ecules in diagnosis or treatnent of IL- 13

rel ated di sHUMANS ANTIGODY NQLESUNLES, FOROMLG 13

dermatitis, allergic rhinitis, fibrosis, inflammtory

bowel di sease and Hodgkin's |ynphoma. Preferred

CiyialeTat Vv ; .1 he :
T ety Vil andl o VL dongi ror the ant P bedy  Rorgakpgs, 0
parhigelar thymey BAKE02E91 Andnbtbedy antldodye spbedubepeoially

S | i peage_and.of the, BAK27 |.i peage S
tho S R A TR TR e LA ebbts RRREECenbrogtes £
meticadp| BRI BI ¢ Yaiiel €1 0 DB Ngn £ Bgb@PSmb CEXRS) e 8f 1 HN@1agnosis
BAK278D6 | i neage, and_preferably BAK502(9 espeC|aI?y
or APLPREN G Plot Her L AnFFhoyd f A BPRERPKS r e @hed 1 Fer £ BRMa,

atoéﬁﬁ“ﬂgfhéﬁiﬂf§,p&ff@f&i&nfﬁfﬁi@fsgrfy.9@519[ infla?matory
co fic bin

osi tions contai ni ng speci Ing nenbers o
bowehedisnagn iorm Bedokhels Lligephomaret hods of inhibiting
or neutralising IL- 13, including nethods of treatnent

of the human or ani mal body by therapy. The present

Prefewead iibqdiovdgies ant thedyrsodeeul ©eof 1 PAr bhgUbAr the
val ue in binding and neutralising IL- 13, and thus of

antiRRAY Vi ol Varf@rginiof Hebapwtitieody caphearse hsrein
ten@f\e’lﬂi%%@é’ 40 Sxber ! dentpl g%&@%ﬂé‘gd&;ﬁe{ﬁé”Bﬁﬁgozeg

urther by the supporting technhica erature.
lindagerdralldn e )BANS7 886 al lddagei nos deéde Lyt Okfhredd t h

n unnodi fied, nol.ecul ar ss _of approxj mate 1€ykDa
rur i IR i (e M (R et e L OPTE LB
detaphiiotindd Shplass 30ShrepuenCEnS I BAKBTd Y BIndhge AMhRQ

acid level. The human IL- 13
preferably BAK502G9, especially VH CDR3 in other antibody
framework regions. Further aspects of the present invention
provide for compositions containing specific binding members
of the invention, and their use in methods of inhibiting or

neutralising IL-13, including methods of treatment of the

human or animal body by therapy.

The present invention provides antibody molecules of
particular value in binding and neutralising IL-13, and thus
of use in any of a variety of therapeutic treatments, as
indicated by the experimentation contained herein and further

by the supporting technical literature.

Interleukin (IL)-13 is a 114 amino acid cytokine with an
unmodified molecular mass of approximately 12 kDa [1,2]. IL-13
is most closely related to IL-4 with which it shares 30%

sequence similarity at the amino acid level. The human IL-13

gene is located on chromosome 5g31 adjacent to the IL-4 gene
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gene is |located on chronosone 5931 adjacent to the IL-
4 gene[1l][2]. This region of chronosone 5q contains
w@ens/ogmguences for other Th2 | ynphocyte deri vBdI/GB2004/003059
cyt oki nes including G# CSF and IL- 5, whose |evels
her wwth I'L-_4 have been shown to, correlate w

t th
111 (2] s gdue SRt 5 (PR G OGP Gt ol Segperces

for AH& @i iNfk@BmidOmdSlted [EHStndd 8lnc Aldheyobu-csE
initially identified as a Th2 CD4+ | ynphocyte derived
and Idytookigsq LLeved § ssegeidin mrcfednwiy THveDyee. shown to

s T : T
corrSall R T ymad e NG peld gt goma Trosehl

mode len i e d 1531 araior Ophagesi omrofdicy4 ks ahell B T Wy . snoot h
nmuscle cells. IL- 13 is reported to nediate its
effects through a receptor systemthat includes the

althddgh 4 d@cePtof @ahal Midd Las 4Ry W eh 1§eehdced derived
bind IL- 4 but not IL- 13, and at | east two ot her cell
cytoksiyyef,acld protied sl sq IRraddregd ard Thl Q@%ZTT@?PW] Cpg+ T

3 C bj L- .t ha.l ffini : S ntLy
vy e Ty T et P S S L e g mast
celld,ecepaphibhgt iginadhilld) [2d xrodeey &Eenhanko cat abased

_ lists the am no acid sequence and the nucleic acid
alrwagpikitd! Jrugqle 1%RaS as NP_001551 and Y10659
respectively. Studies in STATb (signal transducer and
activator of transcription 6) - deficient mce have
IL-13 eveatembtird U9 -me@iatie btsmnihects niheeugly @ Lregeptor
signals by utilising the JAK- STAT6 pathway [13][14]. ..
syste thy SHiffes 379 SeqtierReeRHent ¢t thr“i%M which

itse® dde ¥HRDO@RC ?o&@Vr?ét apd Pi ndsnd Lyt 1846t he i 9Bt her

affinity [15][16]. However, IL- 13Ra2 has a shorter

cell irop@sotdains t hel-13Rks XnOWL-s13R@k | (a9 [ Dol i f SL-13Ral
Cel |l s expressing IL- 13Ra2 are not responsive to |L-
can bipdvidr i He pkesenbel Ity L-SWpgeque)tly tregruiting IL-
ost ul ated,. ther %Ore tJLIat | L- 1fRa2 acts_as. a_deco
4RO D (BN att g 1 1T BUEONOL 1 TSod- PhngRr b onals
[11] (A, ithsunpnasded dycsiash e5i é#s | the 18Rado dedigi €84uence
and the nucleic acid sequence of IL-13Ral as NP_001551 and
Y10659 respectively. Studies in STAT6 (signal transducer and
activator of transcription 6) -deficient mice have revealed
that IL-13, in a manner similar to IL-4, signals by utilising
the JAK-STAT6 pathway ([13][14]. IL-13RaZ shares 37% sequence
identity with IL-13Ral at the amino acid level and binds IL-13

with high affinity [15][16]. However, IL-13Ra2 has a shorter
cytoplasmic tail that lacks known signalling motifs. Cells
expressing IL-13Ro2 are not responsive to IL-13 even in the
presence of IL-4Ra [17]. It is postulated, therefore, that IL-
13Ra2 acts as a decoy receptor regulating IL-13 but not IL-4

function. This is supported by studies in IL-13Ra2 deficient
mice whose phenotype was consistent with increased

responsiveness to IL-13 [18][19]. The Genbank database lists
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m ce whose phenotype was consi stent with increased
responsiveness to IL- 13 [18][19]. The Genbank

walaioalese9 | | st st he ami no aci d sequence and t heP@IIGIB2010d/003059
aci d sequence of IL- 13Ra2 as NP_000631 and Y08768

E\G‘E‘i‘gefagclrvcgo%%‘?%%?él rgé%gFHn %%%%/ LTl_%Wnce (Of TL-
13Razceal§ P r@cf@éyfb:élg% W%SM ig.cells

eosi no i'brobl ast s, ‘endot hel i al
cells, airway epithelial cells and airway snooth
nuscle cells. Bronchial asthma is a commpn persi stent

The SiemaEietDr Lol SRabA T 4RNeT $ERIYE PP ABR P s2 ByPressed
on ht?ﬂa[)ﬂ’vaé/scéw_'p§r maétescpé)f}lsé V%&ﬁy{@%cfwﬁ&ggguc&él@@{ltlc

rosis and rai sed serum evel s
cellsﬁsnmnsumﬁmﬁbs,(H&ﬁéphfisheﬂﬂxaggbiated em@sthetiabncells,

of the a st non - ecific stjml
airva (SO R S AR TUGrBF Gt b ar €S Hoaghe -t o
be responsible for the varlable ai rway obstruction
that |l eads to the shortness of breath characteristic
Brongdfizstdmishmed t heks ¢eneRerbREsbhsynantn ihprpaiery disease

ot o RO AL Ot LG TR L S0 AL SPo M gt Do,
mucudQdMﬁKp@oduahBomanﬁbncﬁimfam$thmhsealSﬁguMAI@Eolheels.

al | i c di seases, h [ d fi tly, i
B G e ST 07 TDR55% | Po ok ee et s Grtt bed

cons%ﬁf&ﬁﬁbﬂib@c%héh§1P@QyéaEéQ@bﬁisﬁg@lﬁmét§Q1ﬁbD9dQﬁth as

has been di agnosed as asthmatic. Current British
cold Thior addetisSodiiRt §nd BISyando G apedduatieat fye thpusbihha be

cesp LG S EEHET,200055! o 5 pRSE BOPLORCDILE LR o
the gﬁﬂkﬂﬁ@&&Iyfb@r@@ﬂmr@hééﬁcb@fi@@1@3@foéstnmaleﬂtacks

cortlcoster0|ds in copbination with beta - agoni i
(exachriakikeh?) o] bl BF { b7 sTSTRRRYEP 1€ ER®  Bhe HEOTEality

assoégé%gﬁ”Wf¥hstﬁ§seﬁi§&$§etEaf&ﬁﬂ&C@@@@r@ég§hspﬁéh§nl§ the

tend not to conply wt e
United Kingdom) .

The incidence of asthma, along with other allergic diseases,
has increased significantly in recent years [20][21]. For
example, currently, around 10% of the population of the United

Kingdom (UK) has been diagnosed as asthmatic.

Current British Thoracic Society (BTS)and Global Initiative
for Asthma (GINA) guidelines suggest a stepwise approach to
the treatment of asthma [22, 23]. Mild to moderate asthma can
usually be controlled by the use of inhaled corticosteroids,
in combination with beta-agonists or leukotriene inhibitors.
However, due to the documented side effects of
corticosteroids, patients tend not to comply with the
treatment regime which reduces the effectiveness of treatment

[24-26].
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treatnment regi me which reduces the effectiveness of
treatnent [24- 26] .There is a clear need for new
woe@anomsne s for subjects with nore severe di seBGEGBG/003059

often gain very limted benefit from either higher

doses of inhaled or oral corticosteroids recomended

by asthna guidelines. Long termtreatnent with oral
ThereCQll iaCRYtROiflS d SEASIRG] atreth tMdrit sifiter efflepdstsueith

as osteoporosis, slowed growh rates in children, |
more dieisatce it T alvhaari idirasiad ] SHTY AsiThiote AT Tt af Tom
eithdd b SBAIL o6 S il GOF COSLA Qldis. AL fPck Al od

Vi a € same receptor, treatnment Is a bal ance between
recoms@fieled and seffrircacyui dasipidsal ilgatg drewf tiesenent with

patients, who, represent arqund 6%.of the UK asthng
oral B T S TR 1o D S AP oy bRt Tonee Juch as
ostedHUNLS, foroddie fBbwin tyaafs tie &ligniddcandi &isones and

burden of asthma on heal thcare authorities [89]. It_is
oral pairidsvEich it [ k- pht Hotldyyosste bstia 313d cadigetspystiects
of cPINNG INa dyPhocyl e JEd) aled did | At onebhat,

result's from' nappropriate responses of the I nmune
treatﬁr}@{m_ tﬁrmst & headess beatigenssa i dencd &i86ibeen. accr ued

which inplicates IL- 13, rather than the classical ,Th2
Hospiferh haak 3 dkF nePtie Rt te Ky T STerC: pronas OF of
the BAthagenes)soef 2 est@abl i shedradmayofli 56@s8ee . exacerbations

Adm ni stration of reconbinant |L- 13 to the airways of
accourai v ef qorthe anaj o syl ehdeir ssEusEicamhycagperi s prrden

t.he asth not ype._ | I a| y inflammation
of aerﬂHYPs %?ﬁ%ﬁ%ﬁ%d%ﬁ%#ﬁ%ﬁsﬁ%] [30]. A sinilar
phenot ype was observed in a transgenic nouse in which
IL- 13 was specificallg overexpressed in,the Iung. In
h by

It ig hki’%ljlfl‘b‘é%c_li %‘?‘E E]ﬁ?olﬂ? kPPELTE FDIT2 18 GRYES
ongo%f&S*%%?b#ﬁbﬁbg§9é'ﬁeﬁ§&&edFyﬁfﬁﬁﬁmatﬂoﬁoﬂﬁﬁﬁ pedelss from

c di sease many aspects of
inappropriate responses of the immune system to harmless

antigens. Evidence has been accrued which implicates IL-13,
rather than the classical Th2 derived cytokine IL-4, as the
key mediator in the pathogenesis of established airway

disease.

Administration of recombinant IL-13 to the airways of nalive
non-sensitised rodents caused many aspects of the asthma
phenotype including airway inflammation, mucus production and
AHR [271[28]1[29]1([30]. A similar phenotype was observed in a
transgenic mouse in which IL-13 was specifically overexpressed
in the lung. In this model more chronic exposure to IL-13 also

resulted in fibrosis [31].

Further, in rodent models of allergic disease many aspects of

the asthma phenotype have been associated with IL-13. Soluble

murine IL-13Ra2, a potent IL-13 neutraliser, has been shown to
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the ast hma phenotype have been associated with IL- 13.
Sol uble nmurine IL- 13Ra2, a potent |L- 13 neutrali ser,
whamsioemsm shown toi nhibit AHR, nucus hyper secrBCT/GB2@AM03059

the influx of inflammatory cells mhicF arF28 30]
... ghar erjstjcs. of this rodent d 27 :
lnhlﬁggcgﬁ%reﬁéé 8r9Y§?6898§?%ﬁ98eagﬁ ﬁh?cﬁn ﬁBX}E& 13
inflgenetbag betbsdehetBdarbachedateede¥€heB of this rodent

IIS ?ninduced AHR  AHR coul d be restored in these

mOdeiLI ig et feP ént IHi €emByeRRBtAEN AFYEL8E) ofliok in which

copbheaat nik-1pd3 rast;1Lh- Lei.ent \pice
the 5gvglo%eggaiégagédPsggége?ﬁ’t %%lnndg? F%&%gfgs%;q%rgen
indugeingyi- | Biigeecoultebm akbepged ini hHesedIpullBodarycient

mico B} SITSAAPTaTROEL o TouBe 2L ol delnst qLed.he o

i caCy 0Of SO

TL-4estabtishednatevayvdispageal 3dhy Sokubke AU iR sl kivdel
13Ra2 i nhi bited AHR, rnucus overproduction and to a

[32][&dker extent airway inflammtion. In contrast,

sol uble IL- 4Ra, which binds and antagonises IL- 4,

had little effect on AHR or airway inflammtion in
Usinghisleygeent§856] al Thegenf indings pelmosappoﬁhedabmatgon

| ease et _al._ whq deve| oped a chropi¢c fungal nodel o

mOdeggt e ?naah?%h g%??ﬁ?%ﬁgFegnF?%oﬁfgéc3§¥iﬂgtSPEPbig

i At a : ce; S 4.
e | SHEAPR S R tben that FarY; brsare (34

Solull aunbein®f 1gensrae POhYPRERAI RAR, | AuthE bkerd3088B€:ion
have al so been linked to allergic disease. In

and HQr3 i keser exvertaptrefyt heflannstyene In mhhth;she )

i ni id t.amn cid 130 |s substituted wit
soruf] TP e, o AT 10 A0 430 LS SIPELL ! e bl
effe@stéennm@t OPi £5 gL lﬁfi§mﬁ£9i6§1§§dt$€§u%¥éggm!?¥§h§

[ 37] 438] [39] [4Q . This particular variant'is

Thesg| Sqigtes resir e csuPehee QYRR leasantt (af gi mhoedeveloped a

[ { ] [ IS substituted Wwith : .
chrof (€ A FREE 8F il v ERrh ot Pl So arpRbipodies
agaireci diist ghduis eguence-4 roetd heb B t® a€ddce mucus

overproduction, AHR and subepithelial fibrosis [36].

A number of genetic polymorphisms in the IL-13 gene have also
been linked to allergic disease. In particular, a variant of
the IL-13 gene in which the arginine residue at amino acid 130
is substituted with glutamine (Q130R) has been associated with
bronchial asthma, atopic dermatitis and raised serum IgE
levels [37]1(38]1(391[46]. This particular IL-13 variant is also
referred to as the Q110R variant (arginine residue at amino
acid 110 is substituted with glutamine) by some groups who
exclude the 20 amino acid signal sequence from the amino acid
count. Arima et al, [41] report that this variant is
associated with raised levels of IL-13 in serum. The IL-13
variant (Q130R) and antibodies to this variant are discussed

in WO 01/62933. An IL-13 promoter polymorphism, which alters
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count. Arima et al, [41] report that this variant is
associated with raised levels of IL- 13 in serum The
wo keosaB76var i ant (QL30R) and anti bodi es t o thi SPUBGB2aIM/003059

are discussed in WO 01/62933. An IL- d13 pronDLer

ol r phi.sm ich alterslL- 13 producti,on as al so
11-1 gk CHLBTG Py Ao oo PEi 2o0rhaa Pzt oh Rbiiedic
asthiheveksjof IL- 13 have al so been neasured in human

subjects with asthma, atopic rhinitis (hay fever),

allergic dernatitis (eczema) and chronic sinusitis.

: r e L- re fo he h her
Rads bl L EYATR BF BYOLS avklaiit BRE hRatles 15 DLdn
subjEava951tBAE;tbmhLsatbpmna$hhn&thes(aaypaéeérbq @Qﬂb&@ﬁc

3 44 4 6 Furth I els of IL-
dermigblcﬁgtBZE 2 5 [ggéagi&] ?ﬁnﬁéﬂﬁ%m E%\F/fn@%@iﬂw}ﬁl devels
of ILPOB QB@E|GBGﬁthbhbalh%E&%@ Eﬂ7brbﬁ§hla1h% b 51%% sputum

roducti on capacit T cells has
and gé@ﬂcgﬁoﬁhvﬁé p& éé@ﬁGB ﬁﬁﬁkérceﬂlsl§k0ﬁoa8$hm@¢q@@nt

comoSexsl SBTERL« gk, ol 25 9583 ) Rats MBI Teghifhienk s ovess

of IhebBrahlBADgsamplesnmUSEehbedlﬁnaaEtbdelbn1@d@ﬁﬁ@ﬂb§s
nodel Chroni c ast hma ke response

apon (BHE R B8S Rt e aT LI BT PP kg /) hf P AmmaRPoRL Agper cREGFSon

pedusti ops)+yas badusedaknsVA sensibhsefomce %E ful
Capagl ?eport t%arﬂadn1n|str3t|on of an IL- 1 Oantlgo% ke

mark?ﬁeoflﬁésbff@écﬁubnﬁgéﬁatléﬁgelsppanSsésaAHRrglc dlsease

nfiltration, serumI|gE | evels,
in n%ﬁ%é%?? 1bry cytokine/chennkine | evel s and ai rway

remodel ling [14] . In summary, these data provide
nd that IL- 13 rather than IL- 4 is a nore
Li e%t?ia@ii@ﬂ baygetesortinerereatpenet6echEnal all ergic
neutﬁé§§§§§g dhtilRoBY PLaysashelBoh) 1heapafhggeneslsaf

nf | anmat ory
model of asthma. Chronic asthma-like response (such as AHR,

severe alrway inflammation, hyper mucus productions) was
induced in OVA sensitised mice. Li et al report that
administration of an IL-13 antibody at the time of each OVA
challenge suppresses AHR, eosinophil infiltration, serum IgE
levels, proinflammatory cytokine/chemokine levels and alrway

remodelling [14].

In summary, these data provide indication that IL-13 rather
than IL-4 is a more attractive target for the treatment of

human allergic disease.

IL-13 may play a role in the pathogenesis of inflammatory
bowel disease. Heller et al.[116] report that neutralisation
of IL-13 by administration of soluble IL-13Ra2 ameliorated
colonic inflammation in a murine model of human ulcerative

colitis [116]. Correspondingly, IL-13 expression was higher in
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bowel disease. Heller et al.[ll b] report that
neutralisation of IL- 13 by adm nistration of soluble

wo 260508Ra®2 anel i orated col onic inflammti on i NPET/GBRIAM03059
nodel of human ul cerative colitis [116]

Correspondingly, IL-_13 e pre i,on wa . he
rectad; HdQp sdp RGeS Jh darc a\s‘}:e1 colq%lts{lgsat 5 enjtrgﬁvé]%hen
compégquk¢¢dd%faygrgjg][llﬂ . Aside fromasthma, |L- 13
has been associated with other fibrotic conditions.

Increased levels of IL- 13, up to a 1000 fold higher
| hav r f
Aside than | lastzhn%eH 8, b_LeBerhé? ne%égli%lgﬁecescf WP other

patients W system ¢ sclerosis and i n BAL
flbro%a@baﬁ’ldjrmmm&t | T s saf e Clteatk i tdif of el 3 f ormrst @fa 1000

puInDnar fibrosjs Cbrres ondi ngl v,
fold é\?&l@[pr orP ot |r{_ Jl’oberﬁﬂ Mot UIJT_ Jrgrh & SuER of
patidritd sl 4 dis Prevaanees fidupsdrsd [H2]BAB P anpThe from
contribution of IL- 13 to fibrosis in tissues, other

atletrfrem atﬁiféect‘tlﬁ@ Wielsh belde lexi @y vl w28 | il Rradtgelo1] -
para f
L
mouseleRﬁ?g O_d‘e%lhité@ penerchsunupdd of bibekisnofSablad] onTloe
pr o uctlon prevented fibrogenes t h
contSut 15515F S 13 Bif ot L Cet ot Ve PP iohAr O eBab®
lung Jgé;é"@eéﬁ%wgé s PRLT NS £ RODAM AL ONSMMEH WEaYL NGE

rees of chronic bronchitis, small airway di sease
parasirie eiphycednl avelr | 1lohes bet cFPSEHI by b?%ﬁ%é%%PQeOf IL-13

irreversible lung function d e th onds
by a?ﬂkﬁ%%t¥% o rehts %T%L% ﬁ%ﬁ?ﬂe?ﬁpgifgg] *"The
dlsrgﬁ%ﬂ an8¥T§%f§§16ﬁS§P framebisahtyibh peeeshted
ears econe the fourth | eadi ng cause of death
flbrwgmmebuﬁelmehédlkmaith5{igéh]ééﬁion) . COPD therefore
represents a | arge unnmet nedi cal need. The underlyi ng
causes of COPD remain poorly understood. The "Dutch
ChrotWPobbestsct preppsesohhay bhesgses (@OBDmMbdncludes patient

populations with varying degrees of chronic bronchitis, small
airway disease and emphysema and is characterised by
progressive irreversible lung function decline that responds
poorly to current asthma based therapy [90].

The incidence of COPD has risen dramatically in recent years
to become the fourth leading cause of death worldwide (World
Health Organisation). COPD therefore represents a large unmet

medical need.

The underlying causes of COPD remain poorly understood. The
“putch hypothesis” proposes that there is a common
susceptibility to COPD and asthma and therefore, that similar
mechanisms may contribute to the pathogenesis of both

disorders [57].
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susceptibility to COPD and asthma and therefore, that

simlar nmechanisnms may contribute to the pathogenesis
W@R00s001899i sorders [57] .Zheng et al [58] havePCT/GB2004/003059

denonstrated that overexpression of IL- 13 in the

shend R | | Bt LIRS TERTRCET BT St SO B FOmARS G, 02" TEm
13 ifUfRderdmse, 1 AR cafiséd-eddh deprafdesl evespanseciip

mur i ne nodel s allergic i1 nflammtion, has been shown
prod@%ﬁ%@ﬁpﬁ%@uhmf%@m@¢t+9ﬁg FeRteF o dedFPRECFNOSnBRBFR COPD-

Furt%é?ﬁoré\lAﬁ§b2?§ ats 3b§§$e§§é§@|kégﬁgnggtTﬁeﬂuﬁﬂnbLmodels

ronbter mor phi smand susceptibility to devel op
of allPiy{60intTaemstgos, aheStheeef@hewnhaD be- plsdpb§y§e of

prtant role in the pat esi.s

lungpg??ggh?%r??Ciﬁnﬁa?Peﬁ?gkgf ?ggf né llPer Fea%ﬁ?egeen
estab NSl Nge BB ANEN €05 N9PPELbhat e xr NROAYEOYphs sof ahk- 13

have been shown to_be higher in autopsy tissue sanples
suscepohpSLbFBcES dFVﬁlaphFQ?Br§683 - COPD when conpared to

l ung sanples fromsubjects with no reported | ung

di sease (J. Elias, Oral comunication at Anmerican
The §h@macaceSDhBEEﬁoAanUhhtNﬁbtlagpze@S)an meam@ahérrole in

st ud

rai sed | e re, denD trated,
the BAmORNEE SEnem COFD: | RApELPRREFaY g o Letrrone Fhom
asthME@t fsataréglhncmdghgnma ghaeaseihspaiCOBNDARNA
pe of inphona whi ch accounts for approxi mately

levevssgﬁ Ehsed paweybgeni ahene Eﬁl?éthﬂﬁﬁéslnHéﬁﬁ@Pﬁy gissue
e I
sampgég ?§8?: ﬁgggﬁg g?ern%eﬂﬁgkgﬁgngfe§o@@ tRah g%%pared to

neopl as rg ce often derived from
lungBsampel ks, frakesupjenky aishahb peppmtedoﬂuoﬁ theease (J.

clinically detectable nmass. Hod s _di.sease
Eliager Prad EUMMNLASS Bid b AHEFy CRBedhoTaPdPnpary sddl Penual
Meetiﬁ&qy@ﬁébY exPLESShklk- st3agndrit sctegeptds bElIL-AS were
3 pronotes cell survival and proliferation in

demonatnates byelimgunphingscpenpssead thaPeripPhezadod@Jact
sectlong from COPD patients [91].

Hodgkin’s disease is a common type of lymphoma, which accounts
for approximately 7,500 cases per year in the United States.
Hodgkin’s disease is unusual among malignancies in that the
neoplastic Reed-Sternberg cell, often derived from B-cells,
make up only a small proportion of the clinically detectable
mass. Hodgkin’s disease-derived cell lines and primary Reed-
Sternberg cells frequently express IL-13 and its receptor
[61]. As IL-13 promotes cell survival and proliferation in
normal B-cells, it was proposed that IL-13 could act as a
growth factor for Reed-Sternberg cells. Skinnider et al. have
demonstrated that neutralising antibodies against IL-13 can
inhibit the growth of Hodgkin’s disease-derived cell lines in
vitro [62]. This finding suggested that Reed-Sternberg cells

might enhance their own survival by an IL-13 autocrine and
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gromh factor for Reed - Sternberg cells. Skinnider et

al . have denonstrated that neutralising antibodies
wW@ag@sne1699 L- 13 can inhibit the growth of HodgR€TGB2004/003059

di sease - derived cell lines in vitro [62]. This

findin d tha Reed St er nbe cel
para%e]c%i‘tﬁgf © oniCRur v Vat® %?/n%nw%%l ﬁ]% %écr)}q}ﬁ%g&s’
rais@NdRFECs | He eyt oKi Ngvd aoPen (ase St eat im thetBeSum of some
hypothesis, raised levels of 1L- 13 have been detected
HOdg]erfltfhejﬂs%?—@W oPa §bPRt HOWYRE nCOBPT @ ake Parfeht SOhERLS
[63] C%’aif’] 1101 BPLUBL GOPTERLSL63L pllyodd biBLRLLOrS
erefore prevent- di sease progression
progredsimmlmQ pmbibiexaglpnobifaaﬁtgqanofReedlgnsnerﬁbedg
E cells. N%E% human cancer cells express inmunogenic
SternbiidirCSpetific anti gens. However, although many
tunours spontaneously regress, a nunber evade the
i mmune system (i mmunosurveill ance) pressing T-
Many ceymapegracel FambAi eYPrIes ab@mevogﬁnlfeg]ﬂmﬁa%SPelelC
antlgeeﬁgnsxﬁ&%@g a 59£ oegh'ﬂnan%3thﬂow§uggeﬂeaﬁeeag99 in
nouse node rs spontaneously regress
regrads prainumbak gvedehthedlmMenereyatemspemmﬁnosurvelllance)
i nhibitjion of th soluble I'L;, 13Ra2,
oy SHBEeRT a0t RESE T aeaitbia, SRR Fac ol PEARR. BFerdnd o4
have eh&At WeRE40R te18hew that 3l kn E8meHpBUEPEESstiba in a
differentiation of tunour specific CD8+ cytotoxic
mou8$ym9@©by@ESWhh§h hewPare 8RPNLapEABELYi KRUKESFespbhides
1n1t%% rnghnhbs Eﬁeﬁ ggXurthségégkﬁc Qﬁhﬂﬁgglon of IL-13,

peu I'ca 0 préevent nour recurrence or
with"BbBSbasi 81— h@hd@'tbQBt@Etea th3sBagibeefrohowhimon r
enhance anti-viral vaccines in aninmal nodels and ma
recupe?beﬁefferabelﬁtthé {644t went eh HPvshad &hpér 11L-1
i nf ecti pus ases L, 1t.S b
supphSnSes| PYE, S5 SFRRER Lo on! bro PR D8R0 E9 o1 0B, |
cytofddxis EyﬁgnbcyﬁeeetﬁeﬁtméﬂidtetahE$ ~tumour immune

responses.

IL-13 inhibitors may, therefore, be used therapeutically to
prevent tumour recurrence or metastasis. Inhibition of IL-13
has been shown to enhance anti-viral vaccines in animal models
and may be beneficial in the treatment of HIV and other

infectious diseases [65].

It should be noted that generally herein reference to
interleukin-13 or IL-13 is, except where context dictates
otherwise, reference to human IL-13. This is also referred to
in places as “the antigen”. The present invention provides
antibodies to human IL-13, especially human antibodies, that
are cross—-reactive with non-human primate IL-13, including
cynomolgus and rhesus monkey IL-13. Antibodies in accordance

with some embodiments of the present invention recognise a
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ot herwi se, reference to human IL- 13. This is al so
referred to in places as "the antigen". The present
WO pwsbicon provi des anti bodies to human | L- 13PCT/GB2004/003059
especi al ly human anti bodi es, that are cross - reactive
~wth non- human primate IL- 13, includi cynhomnmol gus_ .
variagyd orfhéélﬁ%'r&ﬁk.é%}“ﬂ_h t?noe_ AR O erseﬁln&gecc%tr oaar?]lcrgo acid
positWdd 1308 LHRedi SR $HPfgifinirrsentn idtent if¥pects and
recogni se avariant of 1L- 13 in which the arginine |
embodiawsindise tdte AmeaRemHei N TR ¥ PLEBtdes iR pyinding
| utam.ne.. | n ot her .aspect - senhod) MR Se the-13.
membef Sy EAF NSy St GH pIr%\S/fl}Jg’essspsegée%Jh co'%{ ndi ng member s
agai nst nmurine IL- 13, specifically nouse IL- 13.

~ Brief Description_of Figures Figure 1 shows
Brlel?]é%ﬂ%ﬁ.%%lt%r@foo%%?%%i nhi biti on) of BAK167A11
(cl osed squares) and its derivative BAK615E3 (open

squares) as scFv against 25 ng/m human JL- 13 in the
FigurfF-1 Istoeid nrwtidbrsatben aeesRcThes thihylkson) of
resent an.irrel evant Fv. : n
ek i SR S B e Doty ar ofer®
squaMidNids tdhers anga exper 2 frend /mFilguman ZLshbsinhehe TF-1 cell
neutral i sati on potenc (9%%£hibition of BAK278D§ nt
prol kg lePs ARTEE) AR FFS2Rt§YatTRE® 020  tbpeh' &

s¢ ) aga g+ SwdBAd | rrd3 bArshes
SCFVTFE@%@%eEﬁég Nt AgRb NS a2 S e N TY r

oliferation assay. The triangles
triprepriesetttearminablevanvitoty . tipat sanrepesBeRi“eRE - mean
with standard error bars of triplicate determ nations
within the sane experinment. Figure 3 shows the
FigufeW rahbeat t08 petepsyibdeiohi boténay 0t BAK2D9Bién) of
{closed squares) as a scFv, agai nst 25.ng/n1 gﬁﬁige
BAK278DG3(¢hosd@ THUapegy| pngr bFFfephtVoht ¥EsHHKoFRE7 (open

L angl e ££p aBsi L eheVaihasCry-1Data apresent cell
Squa%%%?n%%ngﬁffhggggﬂégrgSerggr barsaof triplicate
proltletestd omt 2ossyw Thentrhengaee expeesapht anFiguedegant

SCFV§hO§§t£h§eE§ggégkl%ﬁg'%Qago&fgﬁység%aggabéEESQ)ngs of

triplicate determinations within the same experiment.

Figure 3 shows the neutralisation potency (% inhibition) of
BAK209B11 (closed squares) as a scFv against 25 ng/ml murine
IL-13 in the TF-1 cell proliferation assay. The triangles
represent an irrelevant scFv. Data represent the mean with
standard error bars of triplicate determinations within the

same experiment.

Figure 4 shows the neutralisation potency (% inhibition) of
BAK278D6 (closed squares) as a scFv against IL-13 in the TF-1
cell proliferation assay. The triangles represent an
irrelevant scFv. Data represent the mean with standard error
bars of triplicate determinations within the same experiment.

Figure 4A show potency against 25 ng/ml human IL-13.
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BAK278D6 (cl osed squares) as a scFv against IL- 13 in
the TF- | cell proliferation assay. The triangles
WO esesmpd an irrel evant scFv. Data represent POEGBR@A/003059
mﬁtﬂ staﬂdard error bars of triplicate determ nations
within the same experi ment ure 4A s o ot enc
Hgdrmst 4B5Shers Pﬁgﬁ&ﬁyl Egaﬁsg gr ﬁb\%&%otay et
11,-1320ai nst 25 ng/ M human vari ant IL 13 Flgure 4C shows
pot ency agai nst 50 ng/m non - human primate |L- 13.
Figure 3Cshbawsaposepani sgaiontt RO poYERC S Taan -
hunantIL iBlgntlbodles in the TF- | proliferation
: °pd épresent the nmean neutralisation potency
mnth standard error bars over 5-7 experinments agai nst

25 ng/mM human 1L- 13. The perfornance relative to t
FigureoSnehersl Py COVTRIATASION St iH96dP O8I EY3 © tSvarina gﬁ 13
antlb%&ﬁ%'SEhC@hEyT%l1p%&QQﬁ@é¥%Bidﬂ“%§%@w’AN@%%\Méﬂkesent the
ett's test , * P<0.01 conpared to B-B13
mean @e@mmalasahawm tofed: emet el tihs attiagvel et @riFé%PJ{ dgars over 5-7

e LR e eI st B S e

relattl&ﬂeart@ e;&h)e %S)nﬂtéffﬁjiallg@‘l Agdinstld aggﬁﬂbdd_y, BB-B13 t heas
F- | cell proliferation assay. Open tri

evalwaémdemt%hqarlémmhtpqrgf@&m%taa FEpI “gaggrﬁ%‘?% Heh
Dunnevt\f'tt’l'é standard wry ofs bars @fy tdr eegpalaties B-B13.

experiment's. Figure '6A shows potency agai nst 25 ng/m
human | L- 13 Flgure 6B shows potency agai nst 25 ng/ni
, rwvan 3. H re 6C ho pat engy: '
Flgmﬁﬁor% hmWSn ]tnr Jer} Lposclejn i gure ; sﬁovéjr?)t het

BAKS (2% r(aJ:uo%aetd cazqu&temcy KA1 ndTi i t chn)seo:f ﬁ%@@@s and
(cl osed squares), BAK1167F2 (closed triang
BAKL I 831 e ogute T iR ri B d i el ass)h %{%’ﬂfhu% A geainst

taggéﬂ“&L—l3 in the TF-1 cell proliferation assay. Open
triangles represent an irrelevant IgG4. Data represent the
mean with standard error bars of three separate experiments.
Figure 6A shows potency against 25 ng/ml human IL-13.
Figure 6B shows potency against 25 ng/ml human variant
IL-13.
Figure 6C shows potency against 50 ng/ml non-human

primate IL-13.

Figure 7 shows the neutralisation potency (% inhibition) of
BAK502G9 (closed squares), BAK1167F2 (closed triangles),
BAK1183H4 (closed inverted triangles) as human IgG4 and
commercial anti-human IL-13 antibodies (B-B13 - open squares;
JES10-5A2 - open inverted triangles) in the native IL-13
dependent HDLM-2 cell proliferation assay. Open triangles
represent an irrelevant IgG4. Data represent the mean with
standard error bars of triplicate determinations within the

same experiment.
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commercial anti-human IL- 13 anti bodies (B- B13 - open

squares; JES10- 5A2 - open inverted triangles) in the
woaioswerebd - 13 dependent HDLM - 2 cel |l prolifePer/Gano04/003059

assay. Open triangles represent an irrelevant 1g&+4 .

Data represent the mean with standard error bars of

triplicate determ nations within the sane

Figur@ReHBMA - F1 UM 8 SIHOWY & HOMATdRAN f diiel paieneyrn-13
of anti - human 'l L-13 anti bodies in the NHLF assay.
antibdatiz s dpr ddentNHIHe afs@Y ndlittaal et i fhdtleh de 3% C50

. Wi.t.h standard - '
e e
4-5 Jxglerdserassayya ither gy froy meindenzal AtliAIES tion ttiee NHLE

commercially avail abl e anti body, B- B13,, was_eval uated
eotaxgdipiidiqasy 135 3Ry -péﬂrffeorﬁﬁmng%ﬂ%rFee- vx‘é%?l%m o t*‘ﬁhe

comme2¥INehity S4L51ap REQ A5 634 F<GB-Gh Tonpay edrd Du s eB13 .

Figure ™ shows the neutralisation potency (% ,
statiisthidsilloi)y ofe BAKBO0R® § cdoseih s iR &S )Wl EAKRUETERE ' S

(cl i angl '~ 1B 83 ( ed 4 nverted
test.y %?fgf'eds%’ as h}ﬁiaa'no g paag]!a_\éﬁ%s% %ﬁ&%é | upregul ation

on the surface of HUVEC in response to 10ng/ m human

‘ IL- 13. Open triangles represent irrelevant |g®,.
Figumst%h shepresert 1 fRiEns 3 190 RARRTY Efr rb?hb*gir*%l%fr‘) of

BAstr_zdgo' é&ﬂ&cﬁeéviﬁﬂ@sa)t,i OIS § D [ BB SEer BXRRE1EEN] -
I gure 10 sho the neutralisation potency (% '
BAKL 18 Di tdlord edf i BAKSOREOE ¥ tamskels s qrar leg)an BAgG4 67ga1nst

(closed triangles),, .BAK1183H4 (c L nver
VCANR i%%@a%&hu%nt}feg@uﬁg%?%s %eo ax¢ n:“?e{’%g QFS ofy
10ng MAMumdn uprem!| atpon oni dhel ssr fasee ontlMELei avant IgG4.
response to either Ing/mM human |L- 4 (Figure 10'0%'05'
Data o ghep 8T hukkm Mean | il gardand)erepenPiFs angl esiplicate

dete%é%ﬁé%?%ﬁsa@i{ﬁfﬁl@N%néaﬁgchpegﬁhénﬁ?present the nean

Standard error bars of triplicate determ nations
within the same experinent. Figure 11 shows the
Figuggugéégégﬁgiggepgéggggl£§g{fg£béé%gggyoE% inhibition) of
BAK502G9 (closed squares), BAK1167F2 (closed triangles),
BAK1183H4 (closed inverted triangles) as human IgG4 against
eotaxin release from VCAM-1 upregulation on the surface of

HUVEC in response to either 1ng/ml human IL-4 (Figure 10A) or
0.5ng/ml human IL-1B (Figure 10B). Open triangles represent an
irrelevant IgG4. Data represent the mean with standard error

bars of triplicate determinations within the same experiment.

Figure 11 shows the neutralisation potency (% inhibition) of
BAK209B11l (squares) as a human IgG4 against 1 ng/ml murine IL-
13 in the factor dependent B9 cell proliferation assay. Open
triangles represent an irrelevant IgG4. Data represent the
mean with standard error bars of triplicate determinations

within the same experiment.
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BAK209B11 (squares) as a human |1 g&4 against 1 ng/m
murine IL- 13 in the factor dependent B9 cel

w@e@bsiobmpat i on assay. Open triangl es represent PETGB2004/003059
irrelevant 1g&4. Data represent the nmean with standard

, err.qr f triplicate det ' ' W thi h
Figuigadg GRBER MO T G 2 St e e At VAT Bvel of
homoddrrathkd Ik dingeWwipgenat s frigfnisensid ilsed) (sid raeht -

‘hand bar) and nonsensitised (ns) (left- hand bar) mce
sensifdstec hald ekt t Thandnid e THotfe| POTC athia Bl pRYFoRary murine

al lergi g i ' The .ef fi LUiBRL | OPFABS of

nose ST el AT o T 950 Sl ol oRL1 pncvee o

sensiteistatisimngaglasntat ystofcd 1ty ISvalata ed 0y b rfox0igd
conpared to non - sensitjsed rol anj mal n=o- 6

Studgiie S FOR SCOME tHeY Man bl h St ahdard apfor - <0-01

compPAHS to A Seddit]sdgtéqtesot henBhd BEt nob-6.Mice) . Data
adm ni stration of BAK209B11 as human Ig&4 in different

repregmunts e onpt edi tlo srndoty REMRE PRES 1 g irrel evant
control antibody on oval bum n i nduced | eukocyte

recruitnment to the lung in oval bunmin sensitised nce.
Figurddel hunbeisofateskokyt esfést shofni (x. 1@dpinTheratient of

of anti body treatnent s_statistically eval uate
B2 T oraA HBHe. ST ANV BT T BarBe 707 | BaPasFRgeS =
isotfhd flEed @l 166k | 1 cPUNE vaRE acontFo POant I58dPlos0BPALBAMIN

o oval bum n chal I enged PBS control animals (=0%
indugerhi sukonyta=6ec8uiise)t . t@atlze rbpr@sent oOVALPHBAR

W th standard ror rs. Fi L LI ust €14
sens it ided SROE] O FREChRRBET ot BBt tnbiobia 10ER  ian0")
The &€&t nodidfieiestiyatpaatseconpas edtabianicsdliypevaluated

mat ched 1 g&4 irrelevant control antipgdﬁﬁgg oval bum n
I

by PeRERERENS 0N AOPAY | ANGER UTE hRnPURRethe i 5109

di £r OV PUM nosepstbiaedagtge. *I@?o@ynbﬁkoobleeéinFQBEhl 8o
I's shown ?x 104). The effect of antibody treatnment was
ovallstrati sthahl éygedaPBat ednbyoperfionad ag (ohé wahipNOyan; n=5-

8 mig%}h a@ge£ép%eggg£ gﬁén%ean with standard error bars.

Figure 14 illustrates the effects of i.v. administration of
BAK209B11l as human IgG4 in different amounts compared to an
isotype matched IgG4 irrelevant control antibody on ovalbumin
induced eosinophil recruitment to the lung in ovalbumin
sensitised mice. The number of eosinophils is shown (x 10%) .
The effect of antibody treatment was statistically evaluated
by performing one way ANOVA with Dunnett’s test using
differential cell count data. *<0.05. **<0.0l1 compared to

ovalbumin challenged PBS control animals (=0% inhibition; n=5-
8 mice). Data represent the mean with standard error bars.

Figure 15 illustrates the effects of i.v. administration of
BAK209B11l as human IgG4 in different amounts compared to an

isotype matched IgG4 irrelevant control antibody on ovalbumin
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differential cell count data. *<0.05. **<0.01 conpared
to oval bum n chall enged PBS control aninals (=0%

WO piusbdiebon; n=5- 8 nice) . Data represent theP@E&B2004/003059
with standard error bars. Figure 15 illustrates the

effects of i.v. adm ni st r | on AK209B11
inducpg@ephrapptiér eﬁ?céh’%ﬁrﬁﬁg 583d §f189aﬁn| 50?3&&9“%”

senSlQEE%Eeﬂl g rheeheyant %théghr@@hhbgdiso%hown (x 10%).
um ni nduced neutrophil recruitment to the lung in

The ed@fatbunifnasenbiodiysddeitoentThesngi¥Béd SE CRddtr @ﬁ’iﬁ%ué" ted
by pegffgﬁngflgc %Heyo g& E'&%Aefvflec%t D% n@Ril Rogy b %tl AWaS

uat ed by orm ng one way
diffewehl iBungelt &oh&&tdmﬁmngﬁmOfﬁéreﬁﬁKm Qﬁﬂdomnnnﬂd to

o oS A S L 9

8 mlcgqt aph (E%r Qie She RRN s v\ﬁtt%n@étradl_c@rﬂc@reﬁkaiﬁ bars.
ure 16 Iustratesthe effects of i.v.

adm ni st ratl on of BAK209B11 as human g4 in different
Flgurcenﬂ.t%r ditd ar ed 49, 4N ﬁfgocttyég% tQ/hgdG\ Qﬁéﬂfa@&ﬁ%@rﬁf

on ova um n 1 nauce ocyte
BAK?2 d%quwatsn‘thﬁhﬁnatrp sl Iﬂmgiﬂﬂfai\mitbmmaursmwsmmmobdn’@e an

The induction of |ynphocytes wa ose . dependent |
lsotmﬂqurr@ttcé@doﬁ%za@mlle%% Cr?d%&‘r?ii TR G agvalbumin

lnduc?ég}/lg)t o Ca%%@ﬁult%@fécﬁ%hé)fhﬁﬂj i hodyy 4 Tie@h Nt

eval uated by perform ng one way
sensiANGWA wiitde .Duriet tlrsduceiSJtorusﬁwglmHHCéﬂé?ﬁfr dragedipse

t data. *<0.
TR R T T
3},Lg/rrgi'a%ef) ﬁ%%lﬁepf BHENt £ N 1TRAN é’ﬂﬂfb&i}an@]?é&jtrﬁélﬁ’@rwas

gure 17 illustrates the effects of i.v.
statiadigu Sty atvaoin aof e BAKR Q98100 sl nere 1WA ANOWR f Feklent

amount s conpar ed n i sot e t che rrelgvant
D e St H08) o DVETROT b holcaqn s Caed! | FLEYEs:
**<O'UN“%BﬂﬁﬂﬁEH”ﬂﬂﬂﬁﬁﬁ&E@@i@|éH&EEeﬂ@EdhEB$u@@ntﬁol animals

oval bum n sensitised mce. There was no S|§n| ficant

% iidridyigelon; n=5-8 mice). Data represent the mean with

standard error bars.

Figure 17 illustrates the effects of i.v. administration of
BAK209B11 as human IgG4 in different amounts compared to an
isotype matched IgG4 irrelevant control antibody on ovalbumin
induced monocyte/macrophage recruitment to the lung in
ovalbumin sensitised mice. There was no significant increase
in the levels of monocytes/macrophages of sensitised animals
when compared with control animals. However, such background
levels of these cells were depressed by 236ug/ml BAK209B1l in
sensitised animals. The effect of antibody treatment was
statistically evaluated by performing one way ANOVA with
Dunnett’s test using differential cell count data. *<0.05.

*%<0.01 compared to ovalbumin challenged PBS control animals
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in the |l evels of nonocytes/ macrophages of sensitised
ani mal s when conpared with control animals. However,
wa eol/obmekgr ound | evel s of these cells were depeEEB2@4/003059
by 36ng/ mM BAK209Bl11 in sensitised aninmals. The effect
of antibody treatnment was statisticall A al uat ed by
(=0% GaPRerRg ofe idy TAGOIA WA BRRFGCS (b RThg >
i er. [ el | count data. *<0.05. **<0.01 conpared
Stand%g£%§§$E%L?%I%HaIIenged PBS control ani mal s(=0%
inhibition; n=5- 8 mce) . Data represent the nean
wWith standard error bars . Figure 18 shows the effects
of a commercial anti - IL- 13 neutralising antibody
FigurbESH0 shdA? 1ok tdrrdddd we of dedres irmimzert DFIL-13
| eukocytes is shown (x 104)) into the murin q%gﬁou?h mber
neut rgliigirey anE iRadhi BT QT8 A G Y derfSed BY
of 1BEANAAN WA | b i3y ) Tha el kee! rof:al! id10@buch

reatment was statistically eval uated by performng |
elicidrel wmy sANOMA sii tat Runnet toactasta iy e f¢@repep@pinant

cell dat *<0, 05, **<0 cMC
humarg Jcriol A SE9 Lo A b T oh: e LS e) . Data
statiEPresent dhe sy Wy host Bartaity esnorvaar SNOVAguieh 19

shows an sequence_al i gnnent of cynonol gus |L-13
Dunn%i@dimsﬁe&mmnq_-da%f%ﬁrh‘bl%i%e%ileq%‘ifg JafRhe se0eR
*x<0 EM N9, fE#e§$ é$ﬁ$ﬁ i ff.erndes weene himi, apdon; n=11-
cynonol'gus TL- 13 are shaded. Rhesus and cynonol gus
13 mide) 1Ddaverapreshemt i tlad medmovbich dsseedend ecrFP§ubars -
20 illustrates the effects of single 10ng/ kg i.v bol us
dose of BAK502@3 as human 1g&4 on serumIgE levels in

Figufe a9 e5i%hes DAl SO@fuenchatl engreh € yaDNBY gtiso Py ERIBES1E2
mal e/ 2 femal e) over 29 days. Serum | gE concentration ' d
against digpat i Bant$ yambee cedl § r 9pF4S0CS6 ( pf RB0SBYSPo2BEC 2Ct

resi D% of. & q&f?#eya%g€ﬁeé QoD 2l SyABHoPgdaysrafibebre
dosing. This Towering of serum I gE concentration .
shadé@€CONEESud 0alBB cPnémoigeenikoel 3| eaeesan identical amino

acid sequence.

Figure 20 illustrates the effects of single 10mg/kg i.v bolus
dose of BAK502G9 as human IgG4 on serum IgE levels in 4
allergic but non-challenged cynomolgus primates (2 male/2
female) over 29 days. Serum IgE concentration is significantly
reduced from 100 % (predose) to 66 + 10% of control values
(p<0.05), at 4 and 5 days after dosing. This lowering of
serum IgE concentration recovers to 88 + 8 % of control levels
by day 22. * = p<0.05 as compared to predose IgE levels,
repeated measures ANOVA followed by Dunnett's multiple
comparisons test (n=4 animals).

Figure 20B shows relative serum IgE levels of male and female
cynomolgus primates versus time following a single 10mg/kg

intravenous dose of BAK502G9. Relative serum IgE data are
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by day 22. = p<0.05 as conpared to predose |IgE |evels,
repeated neasures ANOVA fol |l owed by Dunnett's nultiple
weomparicsons test (n=4 animals) . Figure 20B shOmeB2004/003059
relatlre serum I gE | evel s of male and fenale
cynonol gus primtes versus tine foII i_ngl
expre3Pag/ Ry fiﬁf—gaméﬁéGsmlégegoﬁEléAR%?@ a&& 8?. %85%%?2
value! 9E data areexpressed as arithmetic nean + SEM
percent age of baseline value . Figure 21 illustrates
t he effects of intraperitoneal adm nistration of

Flgurﬁggﬁ iHatEagEgg e?%g fc%gtgf( %%g QQQ%n¥E43 7

ared h an i sotype

admln?EEEQ%QOhg?f B%k@b@%@@tlﬁoaﬁﬁgbr@ﬁklQ&@ﬁn&@ t(ive-2130mig; / day
unction of oval bum n sensitised and chal | enged m ce.

M=23. Im Euai{ anala_ﬁusgulf;uaayu onohparepr es¢ht ed by dtogpe

og net hacholine cq t t dt
i on s o e Tng e L e petior
of ov%?%ﬁpﬁéﬂ%gﬁgﬁﬁﬁ%§§ﬁ%%btb%%ﬁﬁ%%ge@h%hk%ﬂgeEﬂ“ki@uﬂk 21A

Figure 21 A shows the raw data
lung tsedtioncdlsc regtre stene est bay lewdFeisnt , (semvine Fraehgliee

21B (Delta |l o Dat a represent, th i
concegtiAdard & rﬁgﬁg>oﬁnﬁf 3sE PEES e %ig EQ*E?%B
be forkURg WHEt@MertsS @RGMD) b)énai cgﬂaaaﬁge;arrslansmcm,dmallenge

nousé' s | og PC50 (delta | og PC50 Delta | PC50
and ddefoi rrewadsnent |(r¢cﬁw|2cﬁ)a| Fichertge i Shy s g alfavba%/afz%

e u I
used &Sa\#gﬁﬁ changes a e%ggg}mg{tou%m e 425000 mo

d wthin treatnent groups)

(DelﬂM tihvostrmgpr dDet a orehae senfThehefhesn @itbnﬁtbbg?rd error

treatment was statistically evaluated by perform ng
ANOVA with Dunnetf s test using delta | og PC50

data. **p<0.01 conpared to ovalbunin sensitised and

chal | enged control animals (n=8 mjce) Figure 22

In Fiidunestdd edhakming fems Mol 3 .59 dng @ change in

an individual mouse’s log PCsp (delta log PCs9) . Delta log PCsg

bars

is defined as an individuals change in log PCso at day 25 verus
day 0. Data represent group mean delta log PCso (individual
changes averaged within treatment groups) with standard error
bars. The effect of antibody treatment was statistically
evaluated by performing one way ANOVA with Dunnett’s test
using delta log PCsp data. **p<0.0l compared to ovalbumin

sensitised and challenged control animals (n=8 mice) .

Figure 22 illustrates the effects of local (i.po.) and
systemic (i.v.) administration of BAK502G9 as human IgG4 in
different amounts compared to an isotype matched IgG4
irrelevant control antibody on the total leukocyte recruitment
(Figure 22A) and eosinophil recruitment (Figure 22B) into the
air pouch of BALB/C mice. Data represent the mean with
standard error bars of n=10. The effect of antibody treatment

was statistically evaluated by performing one way ANOVA with
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systemc (i.v.) admnistration of BAK502& as human

g in different anounts conpared to an isotype
woraiosioed g&4 irrel evant control anti body on tPEeT/GBR@H/003059

| eukocyte recruitnent (Fi gure 22A) and eosi nophi I

recruitment (F t '
Dunnghte$ St urs(e‘ﬁ’lrgge&ﬁ % Srgo&%‘?/dqt% Ié{ and%r (g%’r or Kga(?sm
compéged*ﬁg)hdﬁﬁlﬁﬁféﬁallgﬁg%?|ﬂﬁQQy tr=elad)nent was

statisti caIIy eval uat e y perform ng one way ANOVA
vvlthDunnett s test using log - transformed dat a.

Figurepiqﬁ’ 05_1. spc<ro<?ztoé' &?%ae)‘?fje% 13ac‘ffl?ﬁ11l§@9§glon of

_ ustrates the effects of
BAK502G2 aaszlrhumat rmm@mmﬁpmmmﬁw | gAC oedpiy @dl

_ to an isotype matched 1g&4 irre t _contro I bod

i rrelqaie CRVAOhIEHEL SRR 1019 G TRl RTAL racHoar

foll@@fﬂg"ﬁffﬂﬁéﬁﬂb@éabummistﬂ&i&ltctu_e RihaRysLof 3nteethe
he ef fect of antibody treatnent was statistically

alrwmlmtr@d:@y Pee f of fealg %@WWWWG%M%& s

n thhac j 5 0]
seoc SIS TR MPERLL 08 o fEmarpi
Dunne(‘ﬂcjﬁs Be &1t Qes)lngDa(t@orre@uescemum deba. wth. 8bandard. 01

b Fi 24 sh i sat i
comp IR I eSHOheEL bi BAREDIE (Ot beal SHaaPety-aas

mlcefQQ&ﬁﬂgan§£e§Qﬂglﬁﬁelﬁeaﬁswiﬁhas@&ﬂ@@r@ gekbrl gkrs.

production assay. Open squares represent an irrel evant
g4 . Data represent the nean with standard error

SEE e L e A fa i

respéﬁ%@ﬁtéﬂtBﬂm5OQGagQBRSEedndqa&ﬂeéhZ&ssEgGaIbgagnsn 30ng/ml
bronchi al snoboth nmuscle cells. The area un

IL-13uived (Mugnof eRelCAGR EF@ﬂ%?F?ﬂ@ #espdns pFB squares
reprgééﬁ@néﬁelﬁ@élg@gﬁEnﬁgég f9£t§afgp985eﬁ€d¥hé/mebh widh

- treatnent condi tion. nbi ned data fromthree
standmﬁependentbexpepfnemxsdanershﬁmpmf@ﬁpﬁraeﬁeﬁaﬁ?rlments
anti body CAT - OO (a) and BAK502&3 (b) as the
per cent age

Figure 25 shows the effects of BAK502G9 on IL-13 induced
potentiation of agonist induced ca®* signalling in bronchial
smooth muscle cells. The area under the curve (AUC) of the ca?
signalling response to histamine was determined for each
antibody +/- IL-13 pre-treatment condition. Combined data
from three independent experiments are shown for irrelevant
antibody CAT-001 (a) and BAK502GY9 (b) as the percentage
difference versus untreated cells of AUCZSD (ns=not
significant (p>0.05), *p<0.05, **p<0.01l). The results were
statistically evaluated utilising a one-way analysis of
variance (ANOVA) with Bonferroni’s multiple comparisons post-

test.
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di fference versus untreated cells of AUC+SD (ns=not
significant (p>0.05), *p<0.05 / **p<0.01). The results

WOR008/06816a4 i stically evaluated utilising a one PCG¥B2004/003059
anal ysis of variance (ANOVA) with Bonferroni's

) mul tiple co i sons post - test . Figure 26, sho

i quay (e O IS o A g R S TN SO Hah
%ﬁgmeefzfe@ptsmﬁé%ﬁm&ﬁ%méyn@mg@edrb r@fange in
under

the histam ne dose response curve (n=14) .
area FEirglate tEB hsfovEnietd edas o SRS rBHSR eth by khange

[ 0 {ns Fi C nt | ;
0 (0T FOS SIS SAS 4 88 o
PCso (ml@mmation (n=21) . Figure 27 shows effect of
BAK502@9, on I L- 13-_induced CD23 expression. Da are
T ERER A o e Hge o b SR T o (TT2 0N 3

aone- s ranes expressesh amimealr1 M % sonthieb1pf 6

separate experinents from 6 individual donors
(performed in triplicate) . Figure 28 shows effect of

Figu%ﬁé&ﬁaﬁ%ff&@é YARAR HF P Lrp, I andh0ked Lepds

MC CD23 expression. Data are presented as a
expromeyicent adecf arte pesponsel tas |d-pelrctomesd 100%hand

express an SEM %control_of 4 separate o
resp e Thentt o] ORI | Wil Uh S QRO TTors o e ST 8
contddl M GAtpa r i Uk 6o SOANSIONSE 0 e 11 10d 1 BAKSHL Bondrs

NHLF eotaxin - 1 production induced by 48h culture
(perfigumed |1n YiPANFCat®) TGF - bl containing nmedia. Data

are shown as an arithnmetic nean SEMfromtriplicate

determinations of the nmedia used in this study to
Figuitendifc esHeuk cefyffects hap BARRIYRS #HidurerDBrahowsget f egt IL-

0 BAETSPOZGQ. on shap %a of human, eosin gils
13 2o By ST o ET o O TTBHEe modih Sre
presented as a percentage of the response to IL-4 alone (100%)
and expressed as mean * SEM % control of 4 separate
experiments from 4 individual donors (performed in

triplicate).

Figure 29A shows effect of BAK502G9 on NHLF eotaxin-1

production induced by 48h culture with IL-13/ TNF-a/ TGF-fB1
containing media. Data are shown as an arithmetic mean * SEM
from triplicate determinations of the media used in this study

to induce leukocyte shape change.

Figure 29B shows effect of BAK502GY9 on shape change of human
eosinophils induced by 1:16 diultion of conditioned media.
Data points represented are mean + SEM %blank media shape

change from separate experiments from four individual donors.

Figure 30 shows alignment of human IL-13 against murine IL13

highlighting the mutations that were introduced into human IL-
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Data points represented are nean SEM %l ank nedi a
shape change from separate experinments from four

wo paswi@eal donors . Figure 30 shows al i gnnent PGE/GB0va003059
I L- 13 against murine 1L13 highlighting the nutations

t hat re .introduced into h n 1413 ¢t u
13 tq RGNS eﬁheofﬂﬁ_s?c e r?a%:@'s—l.é}%leu?ao%%g] gﬁ%é "our
alphaheldiciess argr-hirghttighireced nbaxessanchd adopod arahd obpod 3
are | abelled. Five chineric proteins were rqgu ed
are Lar'd ool | Dels BT Bt B OUR OPEE P ERPT S0P % ber e
heliaeﬁsf)'s%%i Ad b b e urd 5 Sﬁwc&%@yrwéwwlaceq with
chineric proteins were produced and nunbered accordi ng
the ruxriree sequeneei Fdur thertthemrclpieer iz e e ImotWeEHS

t he, nunber i of . the multiple ment. aboye. r
oA D AT bR A0 (B0 10 o S bHOYe) hg T Ehe bunan
pre-pREEAd, (A&Si thleshShuaisk 3vhd peSi thomaTt Antle 381 atowe}

were nutated, residues 37 and 38 (VH) were_nutated
abovqpggie ] o udinie Bt dpvEIue SAntPPest HeksS 407 3nUC 41vas
mutate® ﬁ@gledx{f@é a§§dar(c§)°§4}1t {98 fiéi &3 A5, 3HOYE) a0k U 8re

1 'shows alignnment of human IL- 13 against nurine |L-
mutatled highd idings ndy7 tded M atVibnswehatmwereed nfpoditéan 41 and

into h IL-,13 t d t d f N
12 s BT LS Ly BrEONCE, Lo Refeng ROPELER! hoieon
44 adwnen Lesydue (s) were substituted for the nurine

residue (s) (highlighted with boxes) . Four further
chinmeric proteins were produced (nunbering is

. cor di 0 1.N0_ ACi S+l j h 1, Rl €7,—
i 8Py 0y LI, 8oL Eot 08 y Le Npa oo
high¥igt o) g walse b iad edon$ etica newater estdoduddd {neei Huwan IL-

123 above) was nutated, |ysipe_at. position 123 ..
13 £ ries? %%el§@ea%%§%§ mﬁénﬁ%t3£ea?_%gdcgf@?ﬁ?ﬁ5'a?lx
chimd &84 fuge 12 Tp £ 5 88E LY e SRe abRY enifasn NWé at @de (E) gWeee32
shows nutations nmade to human IL- 13. Miutations in

subsiarkt ¢ efor etlue etiu bl peli AgsS i uBAKE0 LD FighErEnyith

boxeé§9h§og£e¥urther chimeric proteins were produced
(numbering is according to the amino acid position in the
human pre-protein) where leucine at residue 58 (62 in above
figure) was mutated, leucine at residue 119 (residue 123
above) was mutated, lysine at position 123 (residue 127 above)
was mutated, and arginine at residue 127 (residue 132 above

was mutated.

Figure 32 shows mutations made to human IL-13. Mutations in
dark grey reduced binding to BAK502G9, mutations in light grey
did not alter binding. Linear sequence of pre-human IL-13 with

the mutated residues indicated.

In various aspects and embodiments of the invention there is

provided the subject-matter of the claims included below.
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did not alter binding. Linear sequence of pre - human

IL- 13 with the nutated residues indicated. In various
waspsoosIand enbodi ments of the invention therBCT/€B2004/003059

provi ded the subject-matter of the clains included

The re ent invention provides, specific bindin
The BE L R R R b P S pBAPAr L RuReRCARE BERBEERareT
1L~ lBL id3pandieni¥ar hafkn! bna}dr(A3RRLe, 180 3MULNS ! bariant
Preferred enbodi ments within the present invention

IL- 1%r EQ5APRbodgnAoMBEdRes ILukdt hePr@ﬁ@Féedn?mb@dym@@;g within
( scFv

che L86esuctnasLa5) 0 SPLARDAY, IGSATELS (61055 Vnone

antipedyi fedg. a$géy esanhi hedyg¥H) and yhtdbnaynira@hbht@ \H.q.

ded ntarity
scrvgofal i AR 1 ealbreBogirt C S TP RORRy bevbpasi ase

proviMiédj nagdi &fer gatibragevRr kndegi,08smakRs . S, Wﬁghﬁﬂrqhvgnd VL
or VL domains as the case may be. An antigen binding

domaing g2 FayPEeRsFse 6Pmﬁhe@ﬁnt%@l9yvﬂﬁa@mmlaggtgg;anw
’ ovi de
CDR 99”@%?@ ar?gﬁgeﬁgﬁgiggad%hﬁhéﬁog?¥fgreg£ rggayo

means o non" -
regiprot efR’ scatbofdsmsuhoasvii bowaensi asotheytashr aay Be.

116 Scaffol ds for engi neering nov

An a%ﬁ+&ﬁ%éb%$?%§g}ﬁlE?OT%Yngo%ﬁ%%tb%@naPeépéﬁgedynvaeﬁﬁmﬁln

and/&y MNvgr eoebial [116] . Protein scaffolds for antibody
mmcs are disclosed in WO 0034784 in which the

i nventors describe proteins (antibody m mcs) which

i in_havin | east
Bn 2 G P R Y% Lo w T Pl B R AR oS5t ot o
arramgyefd¢ntonet oC DRbs eoDRbn sagt Yoody Setobéi HCPRafSo18BY sheh as

domai n_menber of the i mmunogl obulin

ded b
flbrﬁ%OVI%%ﬁ%?¥%§£¥9hr@$%f%r?%ﬂ ehbbei mehe §- ofcehEopresEnt
englﬂéé%ﬂﬁé(ﬁbﬁﬁf ban@ﬁ% éﬁté@rﬂﬁdp9§%§iﬂstH&véBéégzsg?v1ewed

i ne isis defined with rence to a se
in d%ﬁ%@lﬁ%&’@@qmgw@e%toilBPKQ@BEEPE@ieln scaffolds for

antibody mimics are disclosed in WO/0034784 in which the
inventors describe proteins (antibody mimics) which include a
fibronectin type III domain having at least one randomised
loop. A suitable scaffold into which to graft one or more
CDR’s, e.g. a set of HCDR’s, may be provided by any domain

member of the immunoglobulin gene superfamily.

Preferred embodiments of the present invention are in what is
termed herein the “BAK278D6 lineage”. This is defined with
reference to a set of six CDR sequences of BAK278D6 as
follows: HCDR1 (SEQ ID NO: 1), HCDR2 (SEQ ID NO: 2), HCDR3
(SEQ ID NO: 3), LCDR1l (SEQ ID NO: 4), LCDR2 (SEQ ID NO: 5) and
LCDR3 (SEQ ID NO: 6). In one aspect, the present invention
provides a specific binding member for human IL-13, comprising
an antibody antigen-binding site which is composed of a human

antibody VH domain and a human antibody VL domain and which
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follows: HCDR (SEQID NO 1), HCDR2 (SEQ ID NGO 2),
HCDR3 (SEQ ID NO 3), LCDRI (SEQ ID NO 4), LCDR2 (SEQ
WO Dosi76%9 and LCDR3 (SEQ ID NGO 6) . In one aBEEGB2004/003059

t he present invention provides a speci fic binding

3 t.i bod
consERRST o1 QU UERR AL L0 COMW LALOR AR SO0 s

1, HeﬁRQbedy WEDHOManG 2h¢ &FLhdohaiantohedy s¥ls deimkin areR2
., wherein the VH domai n

and ﬁ%h%?rse r?é%% % Saé§%%lgg§;H€DR3a@ﬁaotﬁ@l@L&ﬁﬁ@mmme of
PRy a L
SEQ 0O Sep LEBRepkaDR2 204, CHRG, MSeRd A HORT sep 1o

NO: RasthpeH@RRAohasi dheeqmenoeaoﬁdSE@qh@nN@ Og SlEEge I%g?: 3,
h ci.d se nce of SEQ |.D _NO t he
the EgéR%hgagmtﬁg %&8038 &gnéquanﬁQOFDsﬁ@ IR NOhe 4 CHiRe
LCDRBaBaBhéhanhm@nacadlaegégﬁéﬁc@fO§E§EPDINCNO5 @nda%@ethe
CBDF@ has the amino acid sequence of SEQ ID 6;
LCDRGLRPRI hRE haMsBP BEiEDReqyCREAL aifn§E@néDoNOrw@,amrnwhereln

the §§tdo§u@§§*5u&699§ ﬁgngﬂéegrm%&g gﬂgng L 9% ggg%téﬁaﬁlons

wherein the e am no acCl sequence
compazﬁdrwluh the HIEDRBThESRt he aheneiactHesagpROCR 2! tBEQ

no,_aci d sequence of SEQ
amln{jDa%% %éqltl%%cf Sﬂgslbhgoa not8g ¢ Qgguéﬁéetéﬁ SEQ“O
ac*,ldl@ad}ﬁénée ohest@DRE hes bhetRai REDASI HasegHENGR Ak §E$d
and the LCDR3 has the am no acid sequence o

Sequ@ﬁfl@f I\@QbID NRe detthe @Pﬁlsh@\heteenamheor@m has
sequiiif A% Ws@CtH REAUENCEO RS | IuREnd ahffg BT e
the am no acid sequehcé of I 19 ¢ fﬂg
Sequermsetcrr‘fe SHQ N a0 d Seqaedcehof LAHEG | R NO:-h3, ahhgoLEBRY
as_the gm I d sequence of SEQ ID NO 4, the LCDR2
Sequ(%}aset%e %%D g‘g(;)d éequence of SEQID NG 5, and the
LCDR3 has the amino acid sequence of SEQ ID NO 6r are

her ei n referred to as the "BAK278D6 set of CDR s".
The sgie HCHHIR” Hotrer abel HODRICRR Hias ttiee BAKRIS D6 st sefuence

of S%D NE & re{r‘?é rﬁéleif #9s the amino acid sequence of SEQ
ID NO: 2, the HCDR3 has the amino acid sequence of SEQ ID NO:
3, the LCDR1 has the amino acid sequence of SEQ ID NO: 4, the
LCDRZ has the amino acid sequence of SEQ ID NO: 5, and the
LCDR3 has the amino acid sequence of SEQ ID NO: 6, are herein
referred to as the “BAK278D6 set of CDR’s”. The HCDR1, HCDR2
and HCDR3 within the BAK278D6 set of CDR’s are referred to as
the “BAK278D6 set of HCDR’s” and the LCDR1, LCDR2 and LCDR3
within the BAK278D6 set of CDR’s are referred to as the
“"BAK278D6 set of LCDR’s”. A set of CDR’s with the BAK278D6
set of CDR’s, BAK278D6 set of HCDR’s or BAK278D6 LCDR's, or
one or two substitutions therein, is said to be of the

BAK278D6 lineage.

As noted, in one aspect the invention provides a specific

binding member for human IL-13, comprising an antibody
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the "BAK278D6 set of HCDR s and the LCDR, LCDR2 and
LCDR3 within the BAK278D6 set of CDR s are referred

WO 0008901cbe " BAK278D6 set of LCDR s". A set of PCDRB2@4/003059
with the BAK278D6 set of CDR s, BAK278D6 set of HCDR

., S or ,BAK278D6 L . S, .0r _one or t u i_tut]
ant 5 GERgP4FAL TS kP o he 15 CPREBRR TE08 MEHERgar Tikogy VH
domaiRoted, ai RuRAE aspesbdyNeli AvwentnoAngr enides congpaced @

bi ndi ng nmenber for human IL- 13, cqnprising_an

set ofnCDBS@yanbiegenn thendierg ofi CORME ¢ itdec JEP%ret of

, .h i hedy. \WH .donmin . | ReghstMleutions
CoR” s e BB Sonort oer S LS nr . & e s
compasetd afi tBDRhes BAK2t7I86 cBAIKZ7 806 CHR' sof CDR s or a set

of CDR s containing one or two substitutions conpared
wWith the BAK278D6 set of CDR s . In preferred

In prefReGERIBodiRR ARG @he WheS WS tucutdudis iane iainonere at
or two of the followi ng residues within the CDRs of

one ogh&weHogndher HoilleoH@Eing e st tHENSardds FItmtRy ity VH
f 1Q7] s i N ,
e/ &L S 1S, gty 1 AR 7 o

[107]101 in HCDR3 26, 27, 28, 30, 31 in LCDR 56 in LCDR2
95A, 97 in LCDR3 Preferred enbodi nents have two
substitutions conpared with the BAK278D6 set of CDR

31, 3%, af4 HEDREprasi due 99 and LCDR residue 27. O these
enbodi nents, preferred enbodi nents have S substituted
for N at HCDR3 residue 99 and/or | substituted for N

t L residue 27 -4 Stil rther @q-qgim§ have
52, %Asuga‘:\:i t]5u4t'i ?n&a?m réels’i u%’ 9%9'% ected fromthe
group consisting of S, A, I, R, Pand K, and/or a

substitution at .
96, 97, 98, 99, 101 in HCDR3

26, 27, 28, 30, 31 in LCDR1
56 in LCDR2
95A, 97 in LCDR3

Preferred embodiments have two substitutions compared with the
BAK278D6 set of CDR’s, at HCDR3 residue 99 and LCDR1 residue
27. Of these embodiments, preferred embodiments have S
substituted for N at HCDR3 residue 99 and/or I substituted for
N at LCDR 1 residue 27. Still further embodiments have a
substitution at HCDR3 residue 99 selected from the group
consisting of S8, A, I, R, P and K, and/or a substitution at
LCDR1 residue 27 selected from the group consisting of I, L,
M, C, V, K, Y, F, R, T, S, A, H and G.
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LCDRl residue 27 selected fromthe group consisting of
l, L, M, C,V, K, Y, FFR, T, S A, Hand G

WO bovspomberred enbodi ments one or two substit UPCDOB2@AB03059
made at one or tvvo of the follow ng residues within

t eBA set in acc W th the
In prEereer: canAITEE LSt ThasSrbltlh G ST AR qRa made at
one o%owbl OF thes%ﬁ_tllowtn@ Resli e s Wi itritdhen @@tzem[mi set
fromthe group consisting of 31 in HCOR: Q, G
of CDRAG EN32dae e witd4 the Hdemitifjed |9WSFC5EZHQ1SSlble
) AR Gand E52Ain HCDRR D, G T, P,
SubSt&lEaan% ?egé | r?SHCDRZ: D L A.P T, S | and R54 in
HCDR2 STD GKand | 56 in HODR2: TEQ, L, Y, NV
Mand G58 in HCDR2 I, L, QS, M, H, D and K 60
ﬁ_l_tlh&EHééRzR n HCDR2 K and G 64 in
substheRa R 65 dd JdClRR #3P the HEIRE R and D 97 in
HCDR3T N DT and P98 in HCDR3 : R 99 in HCDR3: S, A
, I, R P faRsKSIGNd ®HCDR3 Y 26 in LCDR : D and S27

inLCOR: I L, M, C V, K Y, F R, T, S AH
and G 28 in LCDR : V

31 in HCDR1: Q, D, L, G and E

32 in HCDR1: T

34 in HCDR1: Vv, I and F

52 in HCDR2: D, N, A, R, G and E

52A in HCDR2: D, G, T, P, N and Y

53 in HCDR2: D, L, A, P, T, 8, I and R

54 in HCDRZ: S, T, D, G, Kand I

56 in HCDRZ2: T, E, 9, L, ¥, N, V, A, M and G

58 in HCDR2: I, L, Q, S, M, H, D and K
60 in HCDR2: R
61 in HCDR2: R
62 in HCDR2: K and G
64 in HCDRZ2: R

K

65 in HCDR2:

96 in HCDR3: R and D

97 in HCDR3: N, D, T and P

98 in HCDR3: R

99 in HCDR3: S,A, I, R, P and K

101 in HCDR3: Y

26 in LCDR1: D and S
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30 in LCDR: G31 in LCDR: R56 in LCDR2: T 95A in

LCDR3: N 97 in LCDR3: | Preferred enbodi nents have the
w®2K2/p81089 set of CDR s with a substitution of PEI/GBRON003059

at residue 99 within HCDR3 and | for N at residue 27

. W_.thin L 1. The set_ of thus_defined is a
27 1rg 619%6\%5': L, MgE§q [Y’Né’c%c; @DF% -ST’SE% :}b l\’llba TG
28 inHEPRR1-: SEQ ID NO 9; LCORI - SEQ ID NO 10, LCDR2 -

SEQ ID NO 11; LCDR3 - SEQID NGO 12. This set of CDR
30 lnsli@Rﬁerel @ referred to as the "BAK502Q0 set of CDR
) rther, preferred enbodi nents have t he BAK278D6
31 irg CDE%L’{ CDR'RS wth one or two substitutions within the
CDR s, with the proviso that the pair of
,substltutlons of Sfor N at residue 99 within HCDR3
L DR%or N at residue 27 within LCDR 1 is excl uded.
O her preferred enbodi nents are as follows: BAK
1166&2: HCDRI - SEQ ID NO 67, HCDR2 - SEQ | D NO 68,
95A IHCHRPR3:SEW ID NO 69, LCDRI - SEQ ID NO 70, LCDR2 -

97 in %gé‘é% NO 71, LCDR3 - SEQ ID NO 72. BAK1167F2 HCDRI
I'D N&' 61, HCDR2 SEQ ID NO 62, HCDR3 - SEQ ID
NG 63, LCDRI - SEQID NO 64, LCDR2 - SEQ ID NO 65;

PrequqéaﬁzCDRs émbgségnl}qgl% h;agvﬁe B| WAKJ']'SAA'K(%@@%CDR'% ggc%%mlth a
substsi@ﬂﬂ%n!\Q S5, chz_C[%R%t &Qd@e NG v717thlLrCE¥E§>DR3S£Qi|P for N
8. BAKI185E1: HCDRI - SEQ 1D NO 79, HCDR2 - SEQ

at rasmd\@ 280 ,w IHEDRS - L(QEQ 1D Nhe gt |IGDRIDR’ SERUD ¢efined is
as £%owsPRacprFR | &N 8% PR srPEQ 4R ND 841 5, mCDR3

- SEQ ID NO: 9; LCDR1 - SEQ ID NO: 10, LCDR2 - SEQ ID NO: 11;
LCDR3 - SEQ ID NO: 12. This set of CDR’s is herein referred
to as the “BAK502G9 set of CDR’s”.

Further preferred embodiments have the BAK278D6 set of CDR’s
with one or two substitutions within the CDR’s, with the
proviso that the pair of substitutions of S for N at residue
99 within HCDR3 and I for N at residue 27 within LCDR 1 is

excluded.

Other preferred embodiments are as follows: BAK 1166G2:
HCDR1- SEQ ID NO: 67, HCDR2- SEQ ID NO: 68, HCDR3- SEQ ID NO:
69, LCDR1l - SEQ ID NO: 70, LCDR2 - SEQ ID NO: 71; LCDR3 - SEQ
ID NO: 72.

BAK1167F2 HCDR1- SEQ ID NO: 61, HCDR2-~ SEQ ID NO:62, HCDR3-

SEQ ID NO:63, LCDR1 - SEQ ID NO: 64, LCDR2 - SEQ ID NO: 65;
LCDR3 - SEQ ID NO: 66.
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BAK1167F4: HCDRI - SEQ ID NO 85, HCDR2- SEQ I D NO
86, HCDR3- SEQ ID NO 87. LCDR - SEQ ID NO 88, LCDR2
WO 28EQ76» NO. 89; LCDR3 - SEQ ID NO 90. BAKLIRQDGB2004/003059
HCDRI - SEQ ID NO 91, HCDR2 - SEQ ID NO 92, HCDR3-

K11 R DHCPERASEOSED o Rer BBPR BN 18aF VHebhr CBES

SEQ 1%%6‘075971.015@@ sESED! RoNOy 6981,cHEPR3 SEGE@DI RONOT7;
SE 100, LCDR2 - SEQ ID NO 101;
LCDR3 LEDRBO - IBE@:DWO 102. BAK1185F8: HCDR - SEQ I D NO
103, HCDR2 - SEQ ID NO 104, HCDR3 - SEQ ID NO 105.
LCDRI - SEQ ID NO 106, LCDR2 - SEQ ID NO 107; LCDR3
BAK1185BEQ HEODANO- §88. 1Al Noof7 9t,hHSBR®er 8EQeLDvE@ :B0gmMHCDR3-

BAK5023 by heavy chain
SEQ ThnHoa: 61t NLGDBE LhelBARBOBES PinedhbRZa un o NOY 83;
LCDR32%SQEPsthN@ .sgy of CDR s HCDRI, HCDR2 and HCDR3 of

clone as shown in Table 1 . Table 1 is al so
provided by the present invention, as is separately a

BAKl1%25%%ngkgﬁﬁgngﬁgﬁggggﬁbaﬁgln%$gg?' %Eb PreF%rably%§E§$_

SEQ I® MfU Qog}amnﬁs paisEed T NO:s86h ACYR2dem@iR® IandGrodt9;
preferably the VH and VL domain pairings are the sane
LCDR33s SRQt BE ¥P6né¥:as set out in Table 1 .Further

provided by the present invention is a VH domai n
conprising a set of CDR s HCDRI, HCDR2 and HCDR3
BAK1 1Ah@éi:n ECAR 1setSESf ICDRO s Sdor FEDFETASED HthalO ¥ 612 rarﬁﬁDR3“

I
smo 1,805 BT GrBR BB b ol By e prasbnt TO¢ ©

LCDR3 venrd am N®:a 9. domain conprising a set of CDR s
LCDRI, LCDR2 and LCDR3 wherein the set of CDR s
corresponds to that for any clone shown in Table 1

BAKl].‘é&Bt]% O%D@{,%Ot WO AN INQACT ¢ SuRsIHA-UtdmNSID Mo speg) fRCDR3-
er conprising an anti body anti genbi ndin
SEQ ID NO: 99. LCDR1 - SEQ ID NO: 100, LCDR2 - SEQ ID NO: 101;

LCDR3 — SEQ ID NO: 102.

BAK1185F8: HCDR1- SEQ ID NO: 103, HCDR2- SEQ ID NO: 104,
HCDR3- SEQ ID NO: 105. LCDR1 - SEQ ID NO: 106, LCDR2 - SEQ ID
NO: 107; LCDR3 — SEQ ID NO: 108. All of these were derived
from BAK502G9 by heavy chain CDRL and CDR2 randomisation and
are thus of the BAK502GY9 lineage.

A VH domain comprising a set of CDR’s HCDR1, HCDR2 and HCDR3
of any clone as shown in Table 1. Table 1 is also provided by
the present invention, as is separately a VL domain comprising
a2 set of CDR’s LCDR1, LCDR2 and LCDR3 of the clones shown in
Table 1. Preferably such a VH domain is paired with such a VL
domain, and most preferably the VH and VL domain pairings are

the same as in the clones as set out in Table 1.
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domai n conprising such a VH and/or VL domain is also
provi ded by the present invention. The present
w0 pwsi0sps have identified the BAK278D6 | i neagRCHEB2004/003059
provi di ng human anti body anti gen -bindi ng domai ns
against IL- 13 which are of ,particul ar. val

Furthene TSR, TARD @ SRRl tpdB i i gt it

compriR8GIAls Rl r TR BAKREIE6 ambBAKHRP GCITed Svtodr DR the
s have been identified already above. Follow ng the
set dfe&PRifs compasmdrsifalt T HeWtsthar ianapgpigisghown in Table
hultivariate . Y Si niaugss to the
1 Wlts (Ue Lﬂre%&oogagéjt%yoa%aé&cct?is\ﬁﬁk%ﬁ e J%tl onshi ps [94],
quantitative activity -property rel ationships of
anti bodi es can be derived usin Il -. kno .
Furtheg: meatided % RS Qo h BB LT st gy domain
compri&IRS S Qb Rt LEIHY 4 eRO8N | i DN thred asoDH3 CatéO8in the
95- 7100]. The properties of antibodies can be derived
set df GHARIMI ¢dwee SRATRS Hevridta e af ofoay CIerp examp| & Table
.analysis aof likely contac j - cal cul at ed
1 Wity eco%lﬁgcrﬁq%a r&pr%/%paeérhtcg; %u}%?eé%ﬁ%l?%%%. sequence,
functional and three - dinmensional structures and
these properties can be consi dered sinel @nd i@. en—
A speGibi f b+ b DTSR § b od Rt § e @%i%%'h%o yeahttd

] '9&£H?§ﬁ§j@f & Qﬂﬁ?i@u@wdaavﬁﬂaﬁ@nﬁinvLSdéﬁaﬂﬁdibyalso
blnd%l oops 6% d%?%pep ide: three fromhe light chain

provided dhy eciormres¢vi)imventhere fromthe heavy chain
vari abl e domain (VH). Analysis of antibodies of known
atom c structure has el ucidated rel ati onshi ps between

The pHEsSLEUERNEEN BHES e iddhteAséanahe SBAKRZTBPE bdineage as
ant i body conbi nji ng sites,élOl,lO&l . These : IL-13

proviing | HEeHE pAR T HRPYY t FaE1IeRcebrdty FHB{RAFr A9PLGPEN

whicK ! Q%Q)of R%é/fkﬁgﬁ?éfsvapﬁ@d! ngishi§ LROPSihaYgepPNBARb08GY
Sna nunber of main - chain conformations: canonica

has Is¢enctdersifToe tanbai cél specigl urelter ne@henBAK278D6 and

SYELEN W R T R A S

in both the | oop and
Following the lead of computational chemistry in applying
multivariate data analysis techniques to the
structure/property-activity relationships [94], quantitative
activity-property relationships of antibodies can be derived
using well-known mathematical techniques such as statistical
regression, pattern recognition and classification [95-1007.
The properties of antibodies can be derived from empirical and
theoretical models (for example, analysis of likely contact
residues or calculated physicochemical property ) of antibody
sequence, functional and three-dimensional structures and

these properties can be considered singly and in combination.

An antibody antigen-binding site composed of a VH domain and a

VL domain is formed by six loops of polypeptide: three from
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in framework regions [101, 102]. This study of sequence
- structure relationship can be used for prediction of

WO b@s®eoTeesi dues in an anti body of known sequeneeT/GBR04/003059
of an unknown three - dinensional structure, which are

I, rtant, in _majntaining the ree : .dinmensjional
the IR AL A T HR BB and-hemet TRATT of 10 bi Hef 7Y
chairSRRGfdralid Yordwas el edixid 0ns £agr henthasdkere dipoHyknown
conpari son of the predictions to the output froml ead

atomigptstrugditam famearivmifated Felatheniing Rppresrenthe
seque%elancc?r}fkpree I&ﬁﬁ%ﬁgﬁ&f%@ﬂ&@% ﬁ"%ﬁo Og’(lrplbining

using an freely av € or conmerci age” suc
sitesas OMANIJ2104]The e preaotaei ipnsltsiped | sl wntlantd, aaratgst sfor the

) of t war e package, such as Insight, I|. [105] or. Deep View
thlr‘ff@@l%ypjtwgb’en u@%ﬁqr@%gﬁ%t%éﬂg%s?#% Loops Have one
of a S#bsti tHlhons &t ach osid | dhidrddel GPR ddwsnical

information may then be used to nmake substitutions
strugtiueds,. (hacanenieat ittt benefoEed Bt facappicular

td Vit T r ' | ysed u e ta
Loop 384 i, TS0 L AR oS, bl s pegpngen
presaiee showeite ahtesilduesThet dnay ysitsed et edotihethe loop and

, hypot hesi s that an [ conbi nations of |isted
in f%ﬁ%%i%ﬁ%?%tﬁ%ﬁ'fﬁfhe CDR s fronthe presented

set of scFv variants leads to a scFv variant with at
~ least the starting potency of the parent scFv
This BAKZRBDREE ¢ duseFy- Varucinise | e ldel pagiel P stenbe nused for

predi i & 1of‘a%’r?o$eee£‘esse &84 ed, 19 %ﬁ@%@é’&g f]LHJSJvéF 808uence,
Have 'been cont T re o0 di'splay higher potency. The
but dbser uatkadimo: lace - datdnd i @nsl catrecties, behich are

, favourabl e, non- favourable or neutral in their effect
impordpithel i 1B eyt ot @nche of M ERF BRRDTBP6 + nS thecTRE S| OF

its @A s MM nNo-d | kages as, oRsery esh bet neen: fNYTh¥ee
amno acid variations
predictions can be backed up by comparison of the predictions

to the output from lead optimization experiments.

In a structural approach, a model can be created of the
antibody molecule {103] using an freely available or
commercial package such as WAM [104]. A protein visualisation
and analysis software package such as Insight ITI [105] or Deep
View [106] may then be used to evaluate possible substitutions
at each position in the CDR. This information may then be used
to make substitutions likely to have a minimal or beneficial

effect on activity.

The present inventors analysed sequence data of the panel of

clones for which the sets of CDR’s are shown in Table 1.

The analysis tested the hypothesis that any binary

combinations of listed amino acid wvariations in the CDR’s from
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confirmng that there was no synergy, either

"positive" or "negative", between any two sel ected
w@riosoomed d vari ations. There are four scenariPGT/GB260d/003059

such binary conmbination will fulfil the hypothesis and

t hree, scenari os where the hypothesi.s.w LI ;
the DLAPERTeG, HoFynt: PaTa RS atr] varpetl g glRl Woriant
with 8enskgsetednas skarkiinkageeasyobsetviedpathathypahesi s
is valid where: A: nutation 1 is favourable and
BAK27RDhPation 2 is favourable A2 : nutation 1 is favourable
and nutation 2 is neutral A3: nmutation 1 is neutra
and nmutation 2 is neutral A4: nmutation 1 is favourable
All saf¢ metathas 2An $heopaneflavbowablie wbtle tlhéasfe &gerof

1 oqutwei ghi ng the .ect _of 2).. The hyp .S 1 ot
selechafl dorhireromel Ahiirigy” 2ol tiage Db U Ad P
displByt atheB 2 gt ieyt.ral B2 @ nutation 1 is non -

+SP ?gvougablepand mutation 2 i s nonfavourabl eB3 :
mutation 1 is favourable and nutation 2 is non -

\Y, bl.e .(w t.h,.t fect. qf oulwej ghig 1 ble,
mho oYL L AN P, R manse
non- Meeds abd ebe rhirghltyr flaviourtdislies tedf femintay Bdlartie 1thang

negative effect of mutation 2 on _potenc j nee such
potengivgRify SCEVo B S & Dnd]‘tujdi i BiF \Fvggulold %ségaryr e%fen@qqﬁ' t he
library of variants used for selection, it would be

selected for and would therefore appear frequently, in,
No littkegsamels ofosemrvemhtias tisian @ndy feryAld mekcY fions

.such t at.i ul | Ghal dinpny ki of g
conf Ly Hggagbn é%%agﬁﬁ?gﬁgﬁﬁgﬁ%ﬁéﬁefdﬁe reag%ear in O
wnegadiiffeer, emfe tsefan ety ants . s Are ebeatel fora sut hv4 ¥ bafueens .

am no acid change is the change in the |light chain
CDRI Asn27lle. However, this nutation on its own (in

There Qe BAKOIED) 2 hass opldrd smdesdidary adshiefdgeiowmwill
potency (final 1C50 of 23.2nM. On its own this

ful firuttdtd dryowoiias hotand | dwahe eeenardd epret el | hypathesis
will ansotI tbeI Svar}Loitd.a g]ﬁlzrgeh}gistic amino acid variants are not

considered as no linkage was observed.
The hypothesis is valid where:

Al: mutation 1 is favourable and mutation 2 is favourable

A2 : mutation 1 is favourable and mutation 2 is neutral

A3: mutation 1 is neutral and mutation 2 is neutral

A4: mutation 1 is favourable and mutation 2 is non-favourable

(with the effect of 1 outweighing the effect of 2)

The hypothesis is not valid where:

Bl: mutation 1 is non-favourable and mutation 2 is neutral
B2: mutation 1 is non-favourable and mutation 2 is non-

favourable
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favourabl e nutation. This suggests that every clone in
the presented set of IL- 13 binding clones (Table 1)

wokiosiotsas a | ight chain CDRI Asn271 | e change BEDG$2004/003059
with one or nore further nmutations is at |east as

t ent th i ant. having the single light chain
53: BRFTIRAI 1S TaTGEFoR S THOSOTREFCrifat | bRONaRe aF pHeRbIe
(witiethd ad f BEcPOSE th Veu bt i 801 Gt t RAVESF B BEUBE yEéor

detrimental affect. A further exanple is int heavy
chain CDR3 Asn99Ser (see Table 1). A s a clone

reyi | Sa ti . s] ngl j id_variation
For BN Y N0 RORSLPRL L EULALLOH 0 Fe 8L D00 A ChIBRAT ot
favowsibhmtten ¢w@ubes dppt axcant iod ynd@a Ok byf fhet f oF| auwtagion 2

rati onal e : BAK278D06. pot en is 44nM Alterations_of
on PRESERR %z“ﬁe SYER %@hi\bgg‘r%ﬂaﬂe © BRKERD2ERN W PR be
pres@ot eNCYc M ibrLey Sob FOL tah OProyeent - BAKZI8DEn, it

otency is 44nM Alteration of VL CDRI N271 leads to

woulBAS LG h Tt erey 23uhi therefare dppeainpregesehly in
74 I Sa 44 t] V N99S t o

the gD AR L MRy iR B PSR b8

mutatfiobd worprdvesrEstnd 616141 9ir @nP)kind hef b dqtiynce ﬁontext
ombi nat.i on of heavy chain, CDR3_Asn99Ser with | ight

and i et RPYRE H SERV BARD5 0260 ekt ants . An

examdid ey AfcrBnMeduSnSYARIQY ASi&XA i Pehe change in
contribution of heavy chain CDR3 Asn99Ser change In

the Igakgpxipins GIHer siore’ Bbeli tioweveaherigibs emlet/@tl_'yonlb oneits
it t - 13 bi ndi.ng, cl ohes ab) e
oun b B S e e b ek IR Sr 225 oy

potemndyt h( foine IorI R eof U3 heiM nut@d i s vl th haveuBation would

tency of at |least 12nMor greater, within a .
not Il S% @ SRAEHL Qi ISP A 20 14 4 i Forl Aot 22, highly

FavoulddBle tnhﬁcdajﬂvcﬁﬂt Ofisi N0t eyt s a Ol Ye £ RVOLEAD! 8 the
preséﬂggg)égﬂ of IL-13 binding clones (Table 1) which has a
light chain CDR1 Asn27Ile change along with one or more
further mutations is at least as potent as the variant having
the single light chain CDR1 Asn27Ile mutation. The other
mutations are either neutral or positive but do not have a

negative or detrimental affect.

A further example is in the heavy chain CDR3 Asn99Ser (see
Table 1). As a clone carrying this particular single amino
acid variation is not observed, the potency of such a clone
has been estimated to be approximately 12.0nM by the following

rationale:
BAK278D6 potency is 44nM. Alterations of VL CDR1 N27I + VH

CDR3 N99S lead to BAK502G9 with potency 8nM, i.e. 5.5 fold

improvement.
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vari ation which woul d be selected preferentially is

not observed. A s discussed above, two variations
wakioshower e prominently represented in Tabl e 1POF/G8e#®/003059

vari ants were anal ysed closer. Any scFv variant in

e ith either  of se tatians_al W th gne
BAKZZ?BED ét%%%Yhé ﬁgpgfioéi gi-é F89e8%a%BoF§ﬁ3yN%hﬁc eads to
BAKSP@E2atithapbtaschynRBOME] ased ¢l ongocant apRbRGn@ny one

of these two single amno acid variations in the
parent BAK278D6. There is therefore no evidence that a

BAKZV@QB'MO%@M@Ef?Q'@4ﬁﬂinoA?EEga¥§5haﬁh°EDRghﬁg%ﬁp%bdprovide
all ow scenario A4, 1s present 1 n the panel. S
a pogpsletgacionel elithheotauent d2s2hH, conel udeot atl dt her e

: nen.-.favourafple nmutations present in this set
lmpr%§é§%€€ égf?é%tg N %h?i'neans scenarios A4 and Bl to

B3 are not relevant and the hypothesis is
val id. Accordingly, as noted already, the present '
The ?h@%ﬁ¥i6ﬂmb%%@€a@% SpebfRVE BMAHNNGDRBNBEREO8emprishngight

: fi i Leyl h e f
coaiANepUeTABeE 544 plofTE syl BORRSIIEYI g1t BBl o
8nM-Iih@a@%@enghisnexoludmd,sUbettbut%bhet%bhhbﬁTﬁhavgebhain

qg% , £.0. th set O s . The
CDR3 AT &04m Esgﬁa%ge(jﬁiI§®§$§§§?0%§dgaeﬁ§%§%ﬁ aAAeL boye -

framework regions or other protein scaffold, e.g.
fibronectin or cytochrone B [115, 116] . Preferably
ThergtRr® oYY afrbo®? k1P eghon_rafenkepl syedof ahi-hAebending

clonddeyr b €. efpl oyed they arg.prefe QPﬁycﬁﬁﬁnﬁéH gor.e ange
F ERTy

pre erab?y t he anti body frane region for
alongheith naye ber DRide f fonthde Mrtatbohs ywodhe paebenrpdtency

framework,region for the |jght chain may be | 3- 3H
of a3x£%?% ﬁ%@@%ﬁ%ﬁgﬁ%@t%ﬁr i3 PP eFEYR edSEAKL window
of 2i%hersmd i bodynframework regions are for VH FRI, SEQ ID

NG 27, for VHFR2, SEQID NO 28, for VHFR3, SEQID

NO 29, for light chain FRI, SEQ ID NO 30, for |ight
Thusfﬂﬁﬂé]fﬁgéné%¥%|$%€g)tﬁgt a highly favourable amino acid

variation which would be selected preferentially is not
observed. As discussed above, two variations which were
prominently represented in Table 1 of scFv variants were
analysed closer. Any scFv variant in Table 1 with either of
these mutations along with one or more further mutations
displayed a potency which was at least as improved as a clone
containing any one of these two single amino acid variations
in the parent BAK278D6. There is therefore no evidence that a
highly favourable amino acid variation, that would allow

scenario A4, is present in the panel.

This observation led the inventors to conclude that there were
no non-favourable mutations present in this set of scfv
variants. This means scenarios A4 and Bl to B3 are not

relevant and the hypothesis is walid.
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for light chain FR3, SEQID NO 32. In a highly

preferred enbodi nent, a VH domain is provided with the
w@eiosoomed d sequence of SEQ ID NO 15, this beP@DGB2004/003059

ternmed "BAK5023 VH domain". In a further highly

preferred enbodi nent, a VL domain is provided with the

am no acid sequence of SEQ ID NO 16, this being

Accord@hiBY, " BAKSQAGY M1 ol n"theA gHent Aefaidiash provides
anti'body antigen -binding site provided in accordance |
speciviitch btihnel iproe sremth & 1y ervmirom S isioc dlso s igted Hee BAKS0 SER ' S+

. __VH.domai.n, .SEQ |.D NO._. 15, 5020, \/ i Ny v
10 p%ééqugaaﬁothﬁgeﬁwiogpgn |b80333r/paBtr1p?{|ezg7?riﬁ%-'bi%% nééetgﬂ'%f rrrba]i/R °
of thke BaKovisded Mirtddge anyi tdesinedbantidadb sl eetiens within

format, e.g. scFv, Fab, | |g&4, d tc., as is
the sgits Afs SR thet- éﬁ‘kéee\}a%g@%%feﬁeht. 9 @Ef W@t her
hi ghly preferred enbodi ment, the present invention

provides an | g&4 antibody nol ecul e conprisin
The neleRAKB0ZEE G dOMRi$,1 SETIDE NG Mlst,hlama%go%;&%ozee

VL donmin, SEQ ID.NO_ 16, .This d i p -
ramelig OB THGR NG THE BT Shers At By L oconectin
or cyl\%&%dr@ %?m5ﬁim61h8 m&zémwmrdmmm SEQu¢ B rk
. i , and/or the BAK502@ VL donai n, I L 16
regicfite PrORRREPIRA 1 RN PriEvent Wﬁﬁérﬂﬂ?%n?m%&é?g %E%%rafe
prefe%%%!&,qp;@/e( o S0 65, LONPEd £ A 1 e 1IBAKDOZ8o 8@t £ Pdmework

QID NG 7, 8 and 9) within an anti body VH
regiatonmm, tlendiervy heh BAKSERGP s diP b T:0BR the (BED foNLY -

10, 11 d 12 i t hi , ti body VL. in., | i
The RIS EROMPTFE TR Hor 601 rate » Bl or P aHBrB sRR 43-
3H. gfﬁfﬁ%ﬂé B0 V& ?gﬁé%aéfwﬂéi&dié%ﬁéﬁéﬁre& €Rsh the

e two speci eat ures or conponents with or
antilddholitardieo ok heegidios axanpbe VA BRY/ o3EB'IPsN@p pé, for

o piEENSATELILE o3¢l azies ofasachofo(id, Aror(1idnd
chaid NERVI died | yp hevei Do, Arsr NDi ek ¢heipresent sigventvon 31,
for fgéﬁgcgﬁgfhsggglféngigqhgg 32. In a highly preferred
embodiment, a VH domain is provided with the amino acid
sequence of SEQ ID NO: 15, this being termed “BAK502G9 VH
domain”. In a further highly preferred embodiment, a VL
domain is provided with the amino acid sequence of SEQ ID NO:
16, this being termed “BAK502G9 VL domain”. A highly
preferred antibody antigen-binding site provided in accordance
with the present invention is composed of the BAKS502GY9 VH
domain, SEQ ID NO: 15, and the BAK502G9 VL domain, SEQ ID NO:
16. This antibody antigen-binding site may be provided within
any desired antibody molecule format, e.g. scFv, Fab, IgG,

IgG4, dAb etc., as is discussed further elsewhere herein.

In a further highly preferred embodiment, the present

invention provides an IgG4 antibody molecule comprising the
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menber whi ch binds human IL- 13 and which conprises

t he BAK502& VH domain (SEQ ID NO 15) and/or the
w®B20050269 VL dormain (SEQ I D NO 16) . General | BCT/&@BXi4/003059

domain is paired with a VL dormain to provide an '

anti body antjgen binding site, al u i e -
25 et el n SRR doreltii ety The BIAGH 100 by peiomadns
sEQ BN@eNc | N 00es P ef esffch erdadi MeTHAK S s BAKGO2E VH
domain (SEQ ID NO 15) is paired with the BAK502& VL
gpnain (SEQ ID NGO 16), so that an anti body antigen
[ ite | i Si ;
orne A ST 18 DRy R e S hC kb0 vt 2%
VH ddrsaipgi remh i hv@: VL5 doamd oot tties RARMO2G2 BAKSOREDN VLSEQ
Light - chain prom scuity is well establjished in the
ID NGy tlo/sidig al?lr@/‘,fl%%?]%%tt%? REEFENS BV Thet BAK2TBIBTS OtheT
antibdd\LagS SAM e PoAYEH8tnd Nt iRe VARIDNBE S $&8t oF SHUBRASAS$SEQ
a specific binding nmenber alone or in conbination with
ID NQ: VL, dbraich. 9 wH dbhasn awyibedyroVi de@aint hagdser bhe
s, of 8 LN ant 4 bogy, PRY-
R R T S R T G R
antidbdg@ormmidemdhen the VL domain nay be provided with a
set of LCDR s of a BAK278D6 |ineage antibody, e.g. as
shown in Table 1 . A pairing of a set of HCDR s and a
Tt iS&oMed DR 8oMBYiRE 88tShOME tRadabbedlorpr Aukdengsed
an antibody antigen - binding site conprising a set of
hereODR s stasbshoakennaFabbecific Thes¢tasewer REr 8grBnsfokhe
the VH andfor, VL donmain g i d r .
t90 HSGhbe ReT TREBRS BT PRADRASLS® oRarh dondlfiohy pas
othe_?el eEéﬁdiiélﬁﬁléheAthdVof:aB’i’l ys andoa paréernedsyEeilfic
. ramework is DP- 14 framewpr k. _Franewor k regi ons_of |,
disclpgure gpf %ﬁ%ﬁnoﬁaﬁlbeAseKééie%.?P@nﬁ%ﬁé)lg FﬁﬁiPy,juSt
if e%gsfs pg@%%ﬁ@diﬁagt}iaﬁ@wwﬁgrwnI.3 3H One or nore
may be taken fromthe BAK5S02& VH or VL

as

As noted, the present invention provides a specific binding
member which binds human IL-13 and which comprises the
BAK502G9 VH domain (SEQ ID NO: 15) and/or the BAK502G9 VL
domain (SEQ ID NO: 16).

Generally, a VH domain is paired with a VL domain to provide
an antibody antigen binding site, although as discussed
further below a VH domain alone may be used to bind antigen.
In one preferred embodiment, the BAK502G9 VH domain (SEQ ID
NO: 15) is paired with the BAK502G9 VL domain (SEQ ID NO: 16),
so that an antibody antigen binding site is formed comprising
both the BAK502G9 VH and VL domains. In other embodiments,
the BAKS502G9 VH is paired with a VL domain other than the
BAK502G9 VL. Light-chain promiscuity is well established in
the art.
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domai n and i ncorporated into a suitable franmework.

This is discussed further herein. BAK502&® HCDR s 1
w@zmm'&?sare shown in SEQID NO 7 , 8 and 9, PCT/GB2004/003059

respectively. BAK502& LCDR s 1, 2 and 3 are shown in

. ..SEQ ID NO 10, 11 ,12, r ectivel.y.- The sa
Slmlléﬁ&ﬁpeénﬁoFeBtﬁéyHgﬁ%2?89§ %%%e§ég&25é6 TRSE 9Set e e
provifER i% asvihawhaiin Tabke ik uskdr bRen emkedifmnts mefing

the invention relate to a specific binding nmenber :
membecoAprnsi Rg the CYRbARGGONVIigdma VL GOT&d Nant ifgefft domain
bi ndi ng site. riggiNg, {CPIRS 01 \Y, L;
may b&oﬁﬁ? ngtﬁéggggigogygﬁnlecﬁlg g?i?l??é ﬁﬁ?@ﬁ#%ﬁ?ge
antibb@?gaéla.@VHasSE@olwla N@ T2dland ,VlendSEQ lshdiOa 24 dampin is
. its derivatives 615E3 (VH SEQ. ] D NO_.33 and . VL: SE
paireQowithy apXksSSER H “sshesé)é |dg9§3{‘4i“-a3’14{%% parnodVQ“Cle%
with BAKGI2BE (WHRCER S SEQAKR Bt 1inkdYe athesedecogny seas
human 1L- 13. The derivatives of 167Al1 from VH CDR3

showrr dmd@ibdat ilon & eajctier afcRy 1 &fUIFEPR'5 B2 . Sehelt
,167A11 .11 neage nmy .he | oyed | - t, angd,

LCDR Enfitd #éantaso%%t Wéypl?lesen %%l\/erﬁl{baﬁ%sr?gzpaggl%sed ody

antideer-eiimdiong eiiher delecidiasy & areti nsft AR srehoslsowi in

mut ati on and sel ection of antj i ndi it i th.
Tablg fpr ovid® FEEEREP T Varg Hiftss d?rf tgfﬁge W zﬂ'{gg&ir' d%e'ﬁﬁ%ft%ams
may §§¥§ﬁ?ﬁ%iﬂg ANERIESeNt 1 VAN ks | Kl Ush Qo £ hose hedvy

_ amno acid sequences are set out herein, and
chalwmmmage tenpd ok ¢ Spaseithe Binbi Fynkeibe? 3 f &r
- an be obt ai.ned r 0 epce
e A an G ULAT on® chfl Eer SR T o Mt Tods argions

of t Slq.gﬁftovcékp&iqd Qﬂ/ad)}@epé@ﬁé‘@ﬁecﬁ Vet i ee Marfabl By, and a

onaim am no aci d sequence variants of any of the VH
pref &b Vs eHTEE Nignaosie seperies are specifically

di scl osed herein may be enployed in accordance with
t he present

One or more CDRs may be taken from the BAK502G9 VH or VL
domain and incorporated into a suitable framework. This is
discussed further herein. BAK502G9 HCDR’s 1, 2 and 3 are
shown in SEQ ID NO: 7, 8 and 9, respectively. BAK502G9 LCDR’s
1, 2 and 3 are shown in SEQ ID NO: 10, 11 and 12,

respectively.

The same applies for other BAK278D6 lineage CDR’s and sets of

CDR’s as shown in Table 1.

Further embodiments of the invention relate to a specific
binding member comprising the VH and/or VL domain, or an
antigen binding site comprising CDRs of the VH and/or VL
domain of the antibody molecule disclosed herein as

167A11 (VH: SEQ ID NO: 23 and VL: SEQ ID NO: 24) and its
derivatives 615E3 (VH:SEQ ID NO: 33 and VL: SEQ ID NO: 34)
BAK582F7 (VH CDR’s SEQ ID’s 141-143) and BAK612B5 (VH CDR’s
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invention, as discussed. Particular variants may
i ncl ude one or nore am no acid sequence alterations

w@ awdiovieomn, del etion, substitution and/or i nserCT/GB2@H/003059
an amno acid residue) , may be | ess than about 20

ter oR | ess.than _about .15 alteratio s than
SEQ §Bogtﬁ%g ??%ratﬁgﬁs orefggglfﬁa u@ﬁ&uﬁi ri§Itér'$§‘t|ons
der14at$veszoﬁr1$7A1AlEebmtwansnﬁayrEﬁd&&Q@at&o%n%f@'ﬁ@@é%t
wor k regi oans and/or one or nore CDR s

SCFVa@@EESHHEE PERMrt KBE aSPBéis loncpre ﬁﬁés@@temployed in
any hBﬂ@EE'Qﬁdtgﬁbgdhﬁeﬁ%oﬁfd%ﬂe p§8§%h&'gnQIEQE%% Tger

h conpetes for binding to antigen wt
dlsc%@é@dfherbundﬁng néhbermmhechlbsthfbmndsstbacanhmgands of

speci.fic,. bindi nber, VH and/ or, VL
meta O Y 3T esEaRept AR copoRCbRadaPdcrased Hare drEseved
potenayiant of any of t hese. Conpetition between binding

menbers may be assayed easily in vitror for exanple
usi ng ELI SA and/or by tagging a specific reporter

vVarifRtgcykerho QHthHdVEgdgﬁg?ﬁE 5C Dﬁgno?etggtgcggg En

the presence of other untagged binding nenb
inverhabhe LdghudingathoaeofospehnthCahundlaglﬁEHBQU@nces are

dth tope or an overl appi ng. epitope
st A e P PR or LehaBth ope L REDRPUSani | RVBREFof binding

memb @t OVi ST B~ speehfii Be bbpeh NHHERPEhe 08P ESHBYNBgRURRN
anti body antigen - binding site which conpetes wth a

SequeNReE 02thehAt i BBAYT Bl Ba i en aﬁdpaﬁreeunag BARBORGAethods
are SEIY BAGORL AT cAOTpPLOLAG; LOebb1oh3 - 1N furt her

aspec e present RVention prOV|ﬁes a specific
bi ndi ng nmenber conprising a human antlbod% 3nt|gen
nding site which ¢ etes with an anti body anti gen
varidipl d AR 1 By Dedl BEURSPTE . VB anher 6F niBHoOE CChe VK

and ANtd&REYn aNvheE8 sbhnehHYs Shte éﬁe@?fP@éfgyoééécYkEed
domain and a VL donmain, and wherein the V
hereifpia NP ol @Ecd betaetoTbRICS 0l th heh@AK2ZSEG6L

1nveﬂﬂiy%§9%as discussed. Particular variants may include one
or more amino acid sequence alterations (addition, deletion,
substitution and/or insertion of an amino acid residue), may
be less than about 20 alterations, less than about 15
alterations, less than about 10 alterations or less than about
5 alterations, 4, 3, 2 or 1. Alterations may be made in one

or more framework regions and/or one or more CDR’'s

In accordance with further aspects of the present invention
there is provided a specific binding member which competes for
binding to antigen with any specific binding member which both
binds the antigen and comprises a specific binding member, VH
and/or VL domain disclosed herein, or HCDR3 disclosed herein,
or variant of any of these. Competition between binding
members may be assayed easily in vitro, for example using

ELISA and/or by tagging a specific reporter molecule to one
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Various nethods are available in the art for obtaining
anti bodi es against IL- 13 and which may conpete with a

W®@B2005086» ant i body nol ecul e, an anti body nol eceCBEGBRG0A/003059
a BAK502& set of CDR s, or an anti body nolecule with

. . f BAK27 | i neage, ,for binding to
mina 3ol Sk Sepdeee RS BReSh SPRTeREof? other
untapgedi désdangenbesdeef spht @bnkAgp0BE i QENTREE SR8 G 0

bindi ng members able to bind the antigen, the nethod
Speciptf Ul RGIBEi RgIMRETEnBiebnbane hhpi Braey epf topeciofki en

bipdi R : .according to the invention and said
Overanﬁggeg,ggggsgélecting one or nore specific binding

menbers of the library able to bind said antigen. The

l'ibrar be_di spl on the surface of ,
Thusbg%tg?%%%%%ggSBSF?P8?g§gee85ﬁéﬁﬁit?EV@nEéﬁPaPﬁPﬁ@de? a
spechfitt ébLnachd RBABEINGohPL1 8DhhbadYuMknVahtabbe,damRiBen-

.. displayed on its surface, and optionally also a
bindyrg ppAyed" Wi CloRaMREFESprékkne . BBKPBRAFAgassibotiyomodkcule,

in p%P@f&&i&rbﬁﬂﬁ%596g9g9953a§8y8rtfgggndfgge QHEE gragﬂg§~l3.

i spl ayed on bacteri ophage parti §, "nucleic

In f@mth@ke@spﬁohﬁathacpeebephagﬁveﬁtibﬁ|ﬁrdb&ﬂbéYhP@p@cific
. .said selected specific bjnding nmenber. Such nucleic,
bind iy NG CE e UUBHLF G LBSBEHRAT 2Pt HRBEY| BRC6FSR-DInding
site SPeLtH | ColbOLEHOWIEADER 9t BBoAP! A ROY . tﬁoyaamg' gite for
. domain {optionally an anti bod L variable dpna.n by .
bindiggpriedstonl $r ohabelei thacadt Wodyt aet gquehtadohy site is
el (ot f cteriophage .particle
o G ey Do 8 A8NE0 F BT & Ve £ SRR RE FE kB ek he i
and ‘@ntddoiny/Homp abk ea desti 6f VDR’ & hef aph80BARR WS D6
. _sequence of an antibody VH variable donmain of a said
1inead§ected specific binding menber may be provided in
isolated form as nmay a specific binding member
conprising such a VH domain. Ability to bind IL- 13
Variqyus, HE%tl’fQﬂg& heere t @62 ebab b stn athi¢ i ayt t Hoconipes enivdg h

antikﬁﬂﬁe%z@ga(ﬁﬁgt iﬂ—f’§ Fé/ncg ovgl{@ct:h anﬁ]a% ocronlqge éov(rf*?]%' a BAK502G9
antibody molecule, an antibody molecule with a BAK502G9 set of
CDR’s, or an antibody molecule with a set of CDR’s of BAK278D6
lineage, for binding to IL-13.

In a further aspect, the present invention provides a method
of obtaining one or more specific binding members able to bind
the antigen, the method including bringing into contact a
library of specific binding members according to the invention
and said antigen, and selecting one or more specific binding

members of the library able to bind said antigen.

The library may be displayed on the surface of bacteriophage
particles, each particle containing nucleic acid encoding the
antibody VH variable domain displayed on its surface, and

optionally also a displayed VL domain if present.
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e.g. 1gA) for binding to IL- 13. Ability to

neutralise IL- 13 nay be tested, as discussed further
whedosnn7eg9 speci fic bi ndi ng nenber accordi ng t oP¢Tr&B2004/003059

present invention may bind IL- 13 with the affinity of

a BAK502( anti body nol ecule, e.g. scFv, or preferably

BAK6E02® IgHA, or with an affinity that is better. A

FollsReabf se1bbrdbRg oFerkel: 13360hdhag nhonbhe WL Seil £o, bind
invention may neutralise IL-13 with the potency of

the pakigorpanAt plbémlan@kﬂe@m bacsegiopbBge @rctrptnﬂﬂer&ablquclelc

0 WI_t oteng thm .S hetter
ac1d§§§§ % %l%ﬁ' £5o nenbgﬁcggc%Pgl RYSt 5OFHd S Fb§gﬁ?laylng a
sa1d|aeéﬁtted prcmémbrahmﬁen@amémabky 0sGhl int@ lleliv b3id may
b otenc of a BAK502( anti body nolecule, e.g
© u§8ﬁvlnoPu FSﬂBP 51 Prefrss2en PiGE, SBﬁCwﬁﬂﬁ @l@@ﬂ@@bﬁen@er

or ahhahthﬁoQ?tVQrvgk@gb@Q @Eﬁbﬂhthﬁﬂgoﬁgﬁﬁ nS%EEQ%ody VL
potency of different specific binding ers can

Varlé%hﬁa@@@aaﬁaePYasgpégﬁﬁape éanmunughslc abedawnmhodmes
he-p | t e a nu of advant a ge
seangiel " PhEREEL e TN ARl EFoft 1 B35 R pha0Es g Lote
dlspbayinguhasaihreeleOﬂﬁErebabldeeblnamhb-mBMﬁ@&.'L' 13
anti bodi es nanely, JES10- 5A2 (BioSource) , B-B13
(Eur ocl one) and cl one 321166 (R&D Systens) . The

An aPELEHEY Of %Q§l§8§5b8€m§§n0&l£ﬂetﬂée§§%§8ia;ga;%%au@%%e of

conpared with comrercial anti bodies J
an aptBiady Yﬁoﬁ@rSQQlGdeaslnobfeaasaadedeaecpedvbpesific

aled th t .this,clone was consi derab
blndf%ggﬁ%ﬂ$ent %ﬁan obh&r= ﬁgmhnc%ﬁﬁg?g?gl%SHPVbGBigéy 4
specThic b fndaey m@ﬁbagec@ﬁptbglﬁ@dﬁﬂbhC@”VEF@bﬁbth 13
antibodies in man is likely to be limted, because of
AbI11H o hindakld! ponekt Pal febthemutestafunageni ebility to

s€SPeNSeseARso s Ber ekoge P a f
Compbody K neti @ angl$§| O?H ﬁcf@ fgrﬁég 5R8%8 Egg]%ormat
€.g. IgG4) for binding to IL-13. Ability to neutralise IL-13

may be tested, as discussed further below.

A specific binding member according to the present invention
may bind IL-13 with the affinity of a BAK502G9 antibody
molecule, e.g. scFv, or preferably BAK502G9 IgG4, or with an
affinity that is better.

A specific binding member according to the present invention
may neutralise IL-13 with the potency of a BAK502G9 antibody
molecule, e.g. scFv, or preferably BAK502G9 IgG4, or with a
potency that is better.

A specific binding member according to the present invention
may neutralise naturally occurring IL-13 with the potency of a
BAK302G9 antibody molecule, e.g. scFv, or preferably BAK502G9
IgG4, or with a potency that is better.
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anti bodi es of the present invention in non-hunman
pri mates suggests that these anti bodi es have a
w@b@anersee rate which is simlar to that of otbherGBa@m03059
human or humani sed anti bodi es. Anti bodi es provi ded by
various enbodi nments of the present invention recognize
non- human primate |L- 13, including rhesus and
Blndty@OQBfgﬂﬁtyLan&3neﬁﬁkﬁiﬂbQtﬂ@neggtéﬁey apdgsafet¥nt
profiles of an antibody in non- human primates is
specyiif heNgivgl HaBPerascal provpuraradneadsrf eppropriate
condPEedicting the antibody' s safety, pharmacokinetic and
phar macodynam c profile in humans. Moreover
ant i bodi es of various enbodinents of the prgsent
i nvention furt recogni ze the human IL- 13 vari ant,
The o EROUIRR HE B0 BB P ERE A PRt ASE nRav cRoBember OF
advafi€@gés Votyr Wik Dsvahladbmhbrc131 abhowsrant kbodiesofics, in
the present invention andconpositions conprising
parti@il bdrsedf CORBepEEabnEofdavEnenbh-enpe Lsed3f entihedies
re p ith wi ariant .l L-
e r 66 baboaT naht 5f “the BYESeRBrNaRE! 5roTe
3211conpRéBesy aiembpdi Bset bateneut oal tise aatMEaahys of the
curring JL- 13 with a potency that is, equal to or
presqiit LV ERAOR A porares Bl BTE. s3vnteyeh BRRAPAGLES

JES1GHAR 404 nedR by, 3&&5@36§2T$%§0ﬁ§énn&§E&b££h5E%d1§£ ?Qngous
t he BAK502@ VL domai n ( SEQ . For exanpre

expe¥¥mﬁm%%eﬁ@?ﬁ%lﬁévéhﬂénbh5$r@l@@eth@§ ¢@@$edenahﬂyvéess

poterft A8 ICag@?@skggwgogggm?ggggfz a@9b1%83km are

S|gn| y nore poten agalns na r%?fy occurring
IL- 13 than known commercial antibodies (Figure 7). In
a specific_binding

jition to.anti body sequences,
the SEELGAON A 47 Tb the Hreskhi COMIGREIBh FayléonpEibedies
in mé hed B0, agh dse fhéhté@rn&@ga@b@e@f'gﬁe9£ 1ncrea?ed
pol ypepti de, such as a fol ded domain, or to

potenthied bt @ cilducmotiresnd gert ¢ orespahes acied | ’Sﬂlecefnre more
rapl&u%ﬁééfghé §g$|tgéto 3§”dKf%Et£% analysis of the

antibodies of the present invention in non-human primates
suggests that these antibodies have a clearance rate which is

similar to that of other known human or humanised antibodies.

Antibodies provided by various embodiments of the present
invention recognize non-human primate IL-13, including rhesus
and cynomolgus IL-13. Determining efficacy and safety profiles
of an antibody in non-human primates is extremely valuable as
it provides a means for predicting the antibody’s safety,

pharmacokinetic and pharmacodynamic profile in humans.

Moreover, antibodies of various embodiments of the present
invention further recognize the human IL-13 variant, Q130R,
which is associated with asthma. Cross reactivity with variant

IL-13 allows antibodies of the present invention and
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Speci fic binding nmenbers of the invention may carry a
detectabl e | abel, or may be conjugated to a toxin or a

WO 2009007609 noi ety or enzynme (e.g. via a pepti dpdT/bBRE4/003059
or linker) . In further aspects, the invention

provi des an isolated nucleic acid which conpri,ses_a, v
compo§éaa@ﬁéecgﬁle&.sﬁ@gaa%éépfﬂﬂesbPﬁd R§ RERSERT VRVEOM R t°

be uséadéfBE ¥hed%%Iar&§1eﬂ%ce&dbegltegtfsheu@heaﬁna-lt%@ntaun@n
and nmet hods of preparing a specific binding nmenber, a

varialWel dbmaBn and/or a VL domain of the invention, whi ch
conpri se expressing said nucleic acid under conditions
to bring about production of said specific binding

A prefferbed, eMbodomeni amdibe Mtedéﬁ&iﬂnvamdltecama@nﬂ}es
i t.Specific binding nenbers accordln% t.o the inventi
antibpgyee thadd n.e#taa&étsﬁoaaéflrﬁﬁ-éat REFLTSATG ddn P 2

potenEPetHH%aEso%qﬁﬁﬁ diﬁet%Qthﬁ%nat@%t@@%éﬁ of a IL-13
treat ment nay I ncl ude prophylactic treatnent
antigeh bldd38@S§l¢B dbgwﬁdebYIﬁA§5@Q@§nVﬁaﬁqmﬂinMﬁﬂﬂQ D

vo:1s§ngth 268 BARSerer Vin el HERbE R ne v on

examp@endichie0ns viehealrablhe vien dagoaksdance dvttha t h@gﬂeﬂﬁmﬁatlve
i nvention include an n_whic L- 13 plays a ro

Clone§s§§€ba@ﬁyB@§@ﬁ@§9raﬁéﬁﬂ@zdépﬁaﬂ1@ﬁ¥4 ﬁq%N%ﬁQPlflcantly

more gglt@htt' Sigat nk%rto%'astu r%lirlgn o0& RS MC trir 8 PUHBRNAbwn
I sease, “scl eroderna | ammat ory bowel di sease and

commeHUnglWmiﬂbpﬂﬂaﬂﬂdFlemﬁhér t he anti bodi es of the
present invention nmay al so be used in treating tunours
and viral infections as these antibodies will inhibit

In adbitibd ARAiagftathJdPTEResIERRSSI aN dfedi Y] biAdid hedmber
aspect of the present 1nvention provides nucleic acid,

accor@éﬁl@r &l mesmr@tsee@t dATEAIt§ e Medh tIIFBEL SPH e Al o
seiasfOTL], i Ypate dlogrgpdsd edlimalsa foroed
domainychei ¢cadimghart to the molecule another functional
characteristic in addition to ability to bind antigen.
Specific binding members of the invention may carry a
detectable label, or may be conjugated to a toxin or a

targeting moiety or enzyme (e.g. via a peptidyl bond or

linker).

In further aspects, the invention provides an isolated nucleic
acid which comprises a sequence encoding a specific binding
member, VH domain and/or VL domains according to the present
invention, and methods of preparing a specific binding member,
a VH domain and/or a VL domain of the invention, which
comprise expressing said nucleic acid under conditions to
bring about production of said specific binding member, VH

domain and/or VL domain, and recovering it.
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generally isolated, encoding a VH CDR or VL CDR
sequence di scl osed herein, especially a VH CDR

w@edsovmdo from SEQ ID NOs: 7, 8 and 9 or a VLPCDRB2004/003059
selected fromSEQ ID NO s: 10, 11 and 12, npst

ef erabl y BAK502G9 VH L (SEQ 1D NO. _9). Nucleic
spec DL Rt g CHE BAKBOSER LA TF Bk 1VERRAPG: BodcPa
used encodimgrhbe BAKBOZRnmeRt 6f osigndsneskehemagi er
encodi ng t he BAK502&3 set of L s are al so provided

animdpl Ro@dy present apnsenetbad af hreamnenti éwhérbsmay include

. AN ’ d s
propFPCRNIE L PTCRPHE) Poom Letrot et plratene® Hhesgliin
patidnt thietclhspenprpsowi denini bbstigegl tot sandf pabednwi th

leic acid of the invention. A yet further aspect
e£Le i HVF REOR hrebhotl SPEPLoUGCRT BRLSF BRORREI Bods o

inveN@l bab! ecédBt DontherBBt AOUe | DG HEEHOAEALSI RYth the
expression from encodi ng nucleic acid. Such a nethod

presemy tonprtsencinelriagahpsincehiehuhbet3cohdsi ansofer
j . . Vh var e
L e e L R S

ous ne production’ o
fibrdei®j nshaowispebistiracbindi pglnenbeysdteapeesi Bglar¥Herma,

. and/ or VL donmin,are provided as,further aspects o

021 SR R GO hVRHEPORE. AT el ASAEOR Br OBERTBA - miye her

the £OPDEbSE=8 Stepnefph-egbati oRvandien RYYyI hisat banuekd in
the product. A nethod of production may conprise

treatopanitemeowgs t Aedprbdast inAeothovenpostheen Patibadags will
inniffe! 2851 ane. AAOLLT OgL, SOTRERENL . SPER. A5

pharnmaceuti ca accep € excipien Thesz'and ot her
aspects of the invention are described in further
detai |l bel ow. TERM NOLOGY Speci fic, bindi ng nenber This

A fufeeet i HeRe et nehbEReoPrasSpal ridTeRbl et uPESVhAFEN HEVE1C

acid, generally isolated, encoding an antibody VH variable

domain and/or VL wvariable domain disclosed herein.

Another aspect of the present invention provides nucleic acid,
generally isolated, encoding a VH CDR or VL CDR segquence
disclosed herein, especially a VH CDR selected from SEQ ID
NO's: 7, 8 and 9 or a VL CDR selected from SEQ ID NO’s: 10, 11
and 12, most preferably BAK502G9 VH CDR3 (SEQ ID NO: 9).
Nucleic acid encoding the BAK502G9 set of CDR’s, nucleic acid
encoding the BAKS502G9 set of HCDR’s and nucleic acid encoding
the BAK502G9 set of LCDR’s are also provided by the present
invention, as are nucleic acids encoding individual CDR’s,
HCDR’s, LCDR’s and sets of CDR’s, HCDR’s, LCDR’s of the
BAK278D6 lineage.

A further aspect provides a host cell transformed with nucleic

acid of the invention.
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bi ndi ng specificity for one another. The nmenbers of a
specific binding pair may be naturally derived or
wok@bloy76ey partially synthetically produced. QreT/cBR®e1003059
of the pair of nolecules has an area on its surface,
or_a cavit ich spe |f|caII bi nd nd i s
B velLErEtint %%%%n%mg%@e%oaam P97 ciif aPLRBAEFAPIARE a0

ant i GHRArVIOr gard S8t & oflod 1 b her vk nﬁétm@bfﬁcpudiﬂs eauglﬁg
nol ecul es . Thus the menbers of the pai r have the

exprep ohet tiroF Rl speel¢feardidi o daeh atherhod may
compﬁ%%%“%&f%&glﬁ?p§§sgf%gffgl&ﬁ&e?lggﬁ@ﬂ%fgﬁgs 8r68rodu8tlon

trgen - ant of NDNe -
of saxmxﬁntnbodp6@$tvmrlabl@aﬂdmﬁﬁdyne - substrate. The
present invention is concerned with antigen - anti body
type reactions. Antibody nol ecule This describes an

AnalbdBudagdohid 4 nehel Asu B8l 9k ab £ opr, Pk H Yo P& MBRLEYs and
thetically produced. The term al so covers any
spec*%;

G peiitdrRg orempR ot ﬁom@ﬁml@qn@ ‘@h amdi bodyLbindahy are
I se _an, anti gen
prov é.@IJ]S {@&an%gégfgcu es Sﬁ:ﬁ a:br,lv C)ﬁ'?o g

I ndi ng donmai n ar
dAb Fd; and diabodies . It is p055|ble to take

cl onal nd ot her antibodjes and use techni ques of
A me{%%%rfbﬁo W%dﬁ%l PP E LS Prodiieer ot het sahtfbonj agd/or

puri®fcHhderée gﬁge¥%g§§CMM|ch retain the specificity of
the original antibody. Such techni ques may invol ve

i ntroducing DNA encodlng the i munogl obul i n vari abl e

lementarity determning regions

2 netiEldt dle CATMEH Cofbtite e Eet iyl Bt Papance
into wrtsdr@msanegmrortaupiwlfﬁg AW Ks t efh @ NSddDfid8nal

di fferent imunogl obulin. See, for instance, EP-A -
companeng7 SYE! ABeH IHR HR2 TPl il cabign gaccamr Al ¢ apgeiBbayt -

of subsequent literature. A hybridoma or other cel

produci ng an anti body nay be subject to genetic
Thesqnard igdmher atgertshabgese Wwhiahtihay ore ndgsaoibatit &n

furtﬁehre cpeltnadillngbelow.
TERMINOLOGY

Specific binding member

This describes a member of a pair of molecules which have
binding specificity for one another. The members of a
specific binding pair may be naturally derived or wholly or
partially synthetically produced. One member of the pair of
molecules has an area on its surface, or a cavity, which
specifically binds to and is therefore complementary to a
particular spatial and polar organisation of the other member
of the pair of molecules. Thus the members of the pair have
the property of binding specifically to each other. Examples
of types of specific binding pairs are antigen-antibody,

biotin-avidin, hormone-hormone receptor, receptor-ligand,
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specificity of antibodies produced. A s antibodies can

be nodified in a nunber of ways, the term "anti body
wondosooieed shoul d be construed as coveri ng anyPEpesRfoi+003059

bi ndi ng nmenber or substance having an anti body antigen

-bi nding domain_with the required specifici Thys,
enzym.@ﬁisélbtsl A tSov er'd CaMGSSSaF Fﬁﬁ’@?@rﬁoép and < enrcilélvréﬁ@g'il,th
antig‘e%dahh@i%c%ﬁ)/cy@ﬂ wRepididg conpri si ng an i mmunogl obul i n

bi ndi ng dormai n, whet her natural or wholly or partially

synthetic. Chineric nol ecul es conprising an

.i nogl obul i n bi ndi ng donmai n, or equivalent, fused to
Antlbé)nrgré%ﬁne%%ecolflﬂyepepti de are therefore included. C oning
This a¥et@Xreas sironnofurciy Irend 1ol ramntt didoti re shatrisdiels oot edc i by or
EP- A- 0120694 and EP- A- 0125023, and | ar ge_body_of
whollgy seadieil 43 tief RUAECHr ¢ HEr® t&eihiGues cg?/%?]f%b?neyi n

polyﬂéﬁ%fﬁé S Andd dadye g ineed Noh have e Bin@osgi dbeain.
to 1solate "human and humani sed anti bodi es., For

Antib?carrmragmm Wil denmer st A FRldeer RIFHTI HedPByin

nt er-mann_et. al_ [107] a di aYmq A er ;

are H}sogltea Hshetec Sni%agoe’ fsoﬁf@e@’atﬁéd s%%'cin%?%] %%%%?%bes'
menbers has been described in detail in many

. publications such as Konternmann et al [107], and.
Tt 1S\ DUy Y%i%ﬁ%m?&r?m %‘f o%aheﬁl- ﬁ%’}ﬁs@%ﬁ?‘dﬁ%s nfeg use
techr#irl% C&Et{@cmw%n@@%mﬁ@ﬁo@y% £yt edrnod
unctionally replaced with human anti body genes while
antidadie ot ntlaiote vt heroberipbrentki ot teleahbuske | paaaeiicity

system. be used for.lsolating: t i to
0% T ST DR T I08] " . R Her TR AR T BOBY bl e B
intrd@ychey aneat &t byi exptles simuisgnigehts gentalal edrbyion,
means of ol igonucl eoti des, synt hesi zed ang ssenbl.ed
or thg tepmpLemenit Bl e prebRi B vRe t 6FELORdr 9§ﬁ§r eC5sal

e
framdvied hodse @5dn 2004 f 67-dBAferent immunoglobulin. See, for
instance, EP-A-184187, GB 2188638A or EP-A-239400, and a large
body of subsequent literature. A hybridoma or other cell
producing an antibody may be subject to genetic mutation or

other changes, which may or may not alter the binding

specificity of antibodies produced.

As antibodies can be modified in a number of ways, the term
"antibody molecule" should be construed as covering any
specific binding member or substance having an antibody
antigen-binding domain with the required specificity. Thus,
this term covers antibody fragments and derivatives, including
any polypeptide comprising an immunoglobulin binding domain,
whether natural or wholly or partially synthetic. Chimeric
molecules comprising an immunoglobulin binding domain, or
equivalent, fused to another polypeptide are therefore

included. Cloning and expression of chimeric antibodies are
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It has been shown that fragnments of a whol e anti body
can performthe function of binding antigens .

waEx@aphme9 of binding fragnments are (i) the FabPéT/agr@®aino3os9
consisting of VL, VH, CL and CH domains; (ii) the Fd

nt consi sting of the VH and domai ns;
descﬁ%ﬁ? vlqr%@n%n@l%%%%4s??@mﬁ%ﬁATék?§§£%nda%¢lﬂo%%Fﬂ% Bedy
of s@os%cpgéret apt i bpgdyar&iv) the dAb fragment (Ward, E .S .
et al., Nature 341, 544- 546 (1989), MCafferty et a

(19905 Nature, 348, 552- 554) which consists of a VH

purc B Qi (W SOLOL A COR 0t 0oL (Vi) FaboAR,

fraghen nprisin
englﬁéﬁkiﬂ@@ﬂ@ﬁéSmé&eljtSp@@éEbb@at@ fyon@tecuhﬁSn(snEv),
wherein a, VH domain and a VL domain are |inked

humanie3Rd RN ARG SHhi ERT aPFHRL % he YHRP doKRF hdomas PYaf be

madetgg%&i@eaobgoml@@r@ﬁﬁ gen bi ndi pg; si Pﬁaég' bds I\giay,
al, Science 423-7 426, 1988; Huston et al S

anothysa, e%bsss@edsseghm%@) for (%mﬂabm@e@pecefspnlgliéding
cha |n Fv dlners PCT/ US92/ 5 |x)
member?tlvalen? o ﬁéfgg;&g%?fgggg%%agﬁen%s Ye ns ?g%?igﬁg such

as K@eherhansh ogt (N0941.33804nd PiooHod1 0 ger (eisa{lssé’dosﬁurther
Nat| . Acad. Sci. USA 90 6444- 6448, 1993) . Fv, scFv
below) - di BERRIFINDIEcI €8 Hay"becht BbF | FeRaCpy EhRody genes are

1nacﬁmﬂ@@r§ﬁﬁofu9£tgbﬁgig? Qgpmb@l&eﬁlkhnkumgnt QﬁtYB'oégd

domai ns (Y. Nat ure Biotech, 14
geneazwﬁqlaggeaVLngnmnb@dtesthancompogeatscéﬁ Fbﬁneéuse a
domai n na lso b de, u et. a
i SGORE: Su8150 10585 Lotwer LBELPEchITEn Ak BRARDES tO
huma@l €nt Dgdesusedg]t hese may be conventional bispecific
anti bodi es, which can be manufactured in a variety of
ways (Holliger, P . and Wnter G. Current QOpinion

Synti3 b ¢ 9%3)) BedP

o ATy PORT Ry o Ay FaGreSSGr my beo3ny 5t ="
gene$h@e@e3@Eedfby meanbodﬁ blagunntiequdeeneynabeﬂezed and
asseg%fgglgftgin suitable expression vectors, for example as
described by Knappik et al. J. Mol. Biol. (2000) 296, 57-86 or

Krebs et al. Journal of Immunological Methods 254 2001 67-84.

It has been shown that fragments of a whole antibody can
perform the function of binding antigens. Examples of binding
fragments are (i) the Fab fragment consisting of VL, VH, CL
and CH1l domains; (ii) the Fd fragment consisting of the VH and
CH1 domains; (iii) the Fv fragment consisting of the VL and VH
domains of a single antibody; (iv) the dAb fragment (Ward,
E.S. et al., Nature 341, 544-546 (1989), McCafferty et al
(1990) Nature, 348, 552-554) which consists of a VH domain;

(v) isolated CDR regions; (vi) F(ab')2 fragments, a bivalent
fragment comprising two linked Fab fragments (vii) single
chain Fv molecules (scFv), wherein a VH domain and a VL domain

are linked by a peptide linker which allows the two domains to
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bi specific antibodi es include those of the Bi TE(tm
technol ogy in which the binding domains of two
wandaosioodpes with different specificity can be PSEABa0wd/003059
directly l'inked via short flexible peptides. This
wo anti bodjes on, a,short, single pol ypeptide
assoCirh Ebi LHH B Bne SERD LR Te Thibt BCFRdSh Thout

Scierde FQIBYI OM-M56N01 908 Y M@kt &b & donpi PSAS POSENt 88) | ¥879-
reduci ng the effects of anti - I di otypi c_reaction.

5883 Bi kP £ | tvwhbdaiégecaél@mm@be t%h%lr%pﬁ'éu fimewpol e
(CTf d PR £9) b‘ed C%‘lé ui‘éf\ffgi g%cé‘yse

ey ‘can be readlky cons ruc ex resse
multi%pmﬂlfld]fﬂmgmeﬁtéa@dnmﬁnwc@éﬂewyp@éw@eﬁusﬁes such as

oo EFLATERY 1§ SEL 5% e bl Peef cbetl ushigpnigh- USA o0

644448608 ay1 9¥PA/ 133043 #4085t | § DIBS AP Smol EcQDES aﬁlgyoﬁet he
dlabody is to be kept constant, for instance, with

stabikperd fRxithe dineeredragbpmser | @lsq%ph;ﬁ@nbalﬁgbs atynking
the \%?r‘argody gcfoﬁ{@fﬁg g?e RLDEL, 3 fyvﬁétﬁg?agﬁoégch 14,

ant appropri ate specifici
1239£i$@@p|19@6mholmlﬂﬁb®bbd$esompylbEn@aﬂesbyvkmobsed to a
I nto, - holes engbneerln éJ et aI5
CH3 Rt MEhgr 1S9 Le182d824* 1@‘96?’5 %tu%@ CeBu ﬁaﬁng 6,
3055135@qr1ﬂ§@§ descri bes the part of an antibody nol ecul e
whi ch’ conprlses the area which specifically binds to
and is conplenentary to part or all of an antlgen

] _
nhecd LA A1 B3 8F Fre Baro RSN B fA Yo B8

convérﬁfi’ﬂﬁﬁh}il’b:ﬁmé@p61c%lnaﬁ}bd)@ws pi wigh sy d@ﬂabé mauubectured
prOV|ded§6¥ one or _nore anti body variabl e domai ns
in a(eyiety Ay § ety hgeT bolly #rAgieRteEorisi SEFRgBS

Opinfor B AN BN o1 . PIef £) é‘bM%t %@ﬂ‘ﬂ geq, bi ”9£Q§a9@ﬁa' n

conprises an antibody | ain variable region (VL)
chemarrll lgn @nt fhadyh Yleavy hh@xndama$ab¢e meygi ba &wvp) of the

bispecific antibody fragments mentioned above. Examples of
bispecific antibodies include those of the BiTE™ technology in
which the binding domains of two antibodies with different
specificity can be used and directly linked wvia short flexible
peptides. This combines two antibodies on a short single
polypeptide chain. Diabodies and scFv can be constructed
without an Fc region, using only variable domains, potentially

reducing the effects of anti-idiotypic reaction.

Bispecific diabodies, as opposed to bispecific whole
antibodies, may also be particularly useful because they can
be readily constructed and expressed in E.coli. Diabodies
(and many other polypeptides such as antibody fragments) of
appropriate binding specificities can be readily selected
using phage display (W094/13804) from libraries. If one arm

of the diabody is to be kept constant, for instance, with a
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Specific This may be used to refer to the situation in
whi ch one nmenber of a specific binding pair will not

W@ bad/oeasy9 si gni fi cant binding to nol ecul es ot heeT/GB20W4/003059
its specific binding partner(s) The termis also

I bl e wh e.g. a ndi n domai n
Specggg%ig?cdfﬁ?cgsga?qg%ﬁf #g %ﬂl%h gréﬁ%rFéa p§ made
wher@ TWEDEEHhOF Ak 9§nﬁariQdV\Qh§haﬁa§§t1B§d§pS§| EbBropriate

bi ndi ng nmenber carn%lng t he antigen |nd|ng donai n
specificipe %%l%ct%dbu ispechbloarhole antigensceanayi hg made

by kbbEsep <9P1*?o ﬁég%?e@iﬁ %Jgegefél'g%gﬁga?ggekhsl,

sense 0 |nc ude, say perm
Protpreskmge, 0%, ofikc-062hpr£99€at ures or

conmponents.lsolated This refers to the state in which

specific binding nenbers of the invention, or nucleic

Antl@@mdbgﬁ@gﬁgngoﬁygﬁ bi ndi ng menbers, will generally be
In accordance with the present invention. Isolated

This pepertbendihe dbaredohurh edet Bepdy wiplepel érsbioh
comp?yg§§aF$éQ££gé af%ﬁfs %ffiéé%%%thlxh5090t|§¥ gge

naturally aSSOCI as o po YpEp és-or
compkmmﬁmﬂarﬁctdspattfbﬂWmDh theynasetfgand iwmhéhei en antigen
nat ur al enV|ronnen ihe envi ronnment in which they

is l%l?%epraefbaar%lkz% 9. g oo YnJ?Jcﬁl%)t%%np%a*ehc&%%apawoﬁf
the éﬁti@éﬂeQﬂﬁPM@Q@Er@»fSt@&@ﬂ@ﬁogﬂ @ﬁf@&ﬁéed AR Xh%i@eﬁr

vivo. Menbers and nucleic acid may be fornul at ed
blndywqrﬁqmaxnwm@ycbea@y@va@¢@ bﬂdoa¢|¢r hore paatibody

vari B NG nfSel v (OGRT bt B B¢ NPk FFSPECTT

consissethd o catvin gsmdidy e pPﬂéE@ré@IyPS@ni@ntlgen binding
I mmunoassays, or w |l be mxed with pharpmaceutically

doma%&d%ﬁﬂﬁﬁt THT i PN et sChibh YRBHaPHe draghesi ¢VT)
and & dhenanyy, mféﬁam n@épﬂ }SYPéT’?P %jlé@y (P8 .

gl ycosyl at’ed, her natura y O systens of

Specific

This may be used to refer to the situation in which one member
of a specific binding pair will not show any significant
binding to molecules other than its specific binding
partner(s). The term is also applicable where e.g. an antigen
binding domain is specific for a particular epitope which is
carried by a number of antigens, in which case the specific
binding member carrying the antigen binding domain will be

able to bind to the various antigens carrying the epitope.
Comprise

This is generally used in the sense of include, that is to say

permitting the presence of one or more features or components.
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het er ol ogous eukaryotic cells (e.g. CHO or NSO ( ECACC
85110503) cells, or they nay be (for exanmple if
wee@doese by expression in a prokaryotic cel|l)PCT/GB2004/003059
ungl ycosyl ated. Naturally occurring IL-13 This
generally refers to a state in which the IL- 13
protein or fragnents thereof may occur. Naturally
Isol@eedrring IL- 13 nmeans IL- 13 protein which is
. naturally produced by a cell, w thout prior
ThlSiﬁ@?@aac¥poﬁh@fséﬁéad#ﬁgwhaebeﬁEeaé?60u§ﬁﬁ§ln9 members of

the iﬁggﬁPigﬁnt EeﬁﬂggéngacIauéncB@%H@aghﬁhoﬁgﬂﬁﬁh%%gbﬁbers,

e’ as produced nat ural for exanple
W1llcgéherahﬂyobea$n|sobarédnﬁeownahnahﬁapxeeegt Romwgntion.

hu ent _such,as_rat, or
1501 AE04 P RBRGRBI Al PO RSoTPR T8 6r 8008 4 dPaPE FROS OF
subs¥iheRat he Ekeelafpmét@kmaQrwﬁtﬂgﬁﬁmbﬁ th@&e@&eﬁ&ﬁturally
occur. Reconbinant IL- 13 neans IL- 13 protein or

assoiagRensEChhape8ENBEoBOA¥ACRY LFe60REI RERLCBHRACHIE with
whlcﬁe£ﬁégl?98u§oﬂﬂﬁt1nR€E8g?3H%EEr%& eh9i Q@%mgh%fe%ffE%@

natur y occurring | gl ycosy [ation
env1Ebanhtnantwpuohethsye&peegsepamadprakgryaeud culture)

bact eri al essi on stens r.e_not y
whenRREE PRERE:BxrBs LBy n BARAPIOERE SIE GRCTEan Hs
pracPBEBBI &N vak roNseCtinCelihg . ar fle@lbkeesyhat edic1Riet eidisl may
expressed in insect cells however differ in

be fgm@égi;edt woishf AdAIpREEePAs 28X prasssd ang whrtel ity
prac?%caﬁ eV F%%Dégagglagkg as E%E %&%N ﬁ%'ﬁﬁe Eﬂﬁﬁull

€ fe omai n of the invention
normmﬂny be mukbdrwudhngeaatlﬂrohl@hhprsbmmkaer$01ﬁh@sed to
peci fied regions of which the se%gence i S set out

Coath@FQFﬁtlE§e" L ghey Zom Pae iy i EOREERYSat &F tHdr Pe

mlerrQHk% bRamaRkefetabhy fe@plalaed csiteh s bt @id Wnts
2, or 3 or 4, amino acid substitutions nay be

when used in diagnosis or therapy. Specific binding members

may be glycosylated, eilther naturally or by systems of

heterologous eukaryotic cells (e.g. CHO or NSO (ECACC

85110503) cells, or they may be (for example if produced by

expression in a prokaryotic cell) unglycosylated.

Naturally occurring IL-13

This generally refers to a state in which the IL-13 protein or
fragments thereof may occur. Naturally occurring IL-13 means
IL-13 protein which is naturally produced by a cell, without
prior introduction of encoding nucleic acid using recombinant
technology. Thus, naturally occurring IL-13 may be as
produced naturally by for example CD4+ T cells and/or as
isoclated from a mammal, e.g. human, non-~human primate, rodent

such as rat or mouse.

45



10

15

20

25

30

made in the CDR and/or VH or VL domain. The structure
for carrying a CDR or a set of CDR s of the invention
wowdos/ogmper al |y be of an anti body heavy or | i ghtT/GB200R/003059
sequence or substantial portion thereof in which the
CDR or set of CDR s is located at a location
corresponding to the CDR or set of CDR s of naturally
RecoRBEHERENG VH3and VL anti body vari abl e domai ns encoded
y rearranged i mmunogl obulin genes. The structures and
This| peheranscod shrbBROGhoBhECh vaelébkédematasnnay feagments

cherGEECRR G0 1Y T SLELGREGoh (KBRL B At 80 Burgip o

fragﬁﬁntsoﬁhetEbEEpabHUE@H bf; HeabihnbiamdtHomanigewvi ces.
and updat es thereof, now avail able on the

1987
hetefﬂf@?ﬂ%@(ﬁ? b-/ /| RRFERBIBABE M- édumay FihderkaBamM

t H§1D aByuseanshrengihn al so be carried
nats ?her gcaff%lgg ggcﬁbaglgﬁg%gagg??ﬁ or cytochrone B

[115 116] . Preferably, a CDR am no acid sequence

tial .as set _out here car in
recoBPRAAN bEPFEARE BShaPHteH kR oHpsRarPPhi SobREtantal
exprébei enf syIbenkICRR3 ﬁ@qugmyesngyasbanWhahéytasssebxgﬁbssed
herein represent preferred enbodi nents of the present
in epkQbWetbR aKatERs| suphepsr RaWTRhaRNeAEh1BFeCkesElils are

glyc8§§1é€gdasP§oEEE%§ F?g?egggan He§ﬁ¥eggabg6%§rhggeger

domai n or a substan portion thereof riab
diffeonmbingleopbpyetdibn fhemi pvehéion saprbesebt annedmhadden
cel1@Ny germ - line or rearranged human vari abl e donai n,
ot may be a synthetic variable domain based on
consensus sequences of known human vari abl e domai ns. A
CDR sequence of the invention (e.g. CDR3) may be
By "swhfbelueedl it 85aSPEPRRELi e &F maanabrbaao engelevant

CDR $§Cﬁhngﬁgygig%&glg o%iﬁﬁg 1n9§h@90£e%9ﬂ9' @n%iPNér
identical or highly similar to the specified regions of which
the sequence is set out herein. By "highly similar"™ it is
contemplated that from 1 to 5, preferably from 1 to 4 such as
1 to 3 or 1l or 2, or 3 or 4, amino acid substitutions may be

made in the CDR and/or VH or VL domain.

The structure for carrying a CDR or a set of CDR’s of the
invention will generally be of an antibody heavy or light
chain sequence or substantial portion thereof in which the CDR
or set of CDR’s is located at a location corresponding to the
CDR or set of CDR’s of naturally occurring VH and VL antibody
variable domains encoded by rearranged immunoglobulin genes.
The structures and locations of immunoglobulin variable
domains may be determined by reference to (Kabat, E.A. et al,
Sequences of Proteins of Immunological Interest. 4th Edition.
US Department of Health and Human Services. 1987, and updates

thereof, now available on the Internet
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For exanple, Marks et al {Bio/ Technol ogy, 1992, 10:779
- 783) describe nethods of producing repertoires of
wa@nrdaosioody9 var i abl e domai ns in whi ch consensus PCT/GBRE4/003059
directed at or adjacent to the 5 ' end of the variable
in area are used in co (“ééﬁ w, t h consensus

htttm U Rt T 140 ¢ et o Higred Y Sareh

engi®nes to provide a repertoire of VH varlab!e donai ns
lacking a CDR3 . Marks et al further describe how this
repertoire may be conbined with a CDR3 of a particular

,antib
CDR aqy%lq%ysequences A 8?§zso{ﬁgﬁ %8¥§§ &Qe a%e

derive resent 1nvention nmay
fibrdﬂeﬁﬁiﬁﬂbﬁmdﬁtd@ﬁmmm@lBeslrﬁ VH. @&y . VL domai ns | acki ng

a CDR3, and the shuffled conplete VH or VL domai ns

conbined wwth a cognate VLor VH donmin to provide

PrefSPASI | G Rimi igh nENDers of ﬁ@@cényﬁﬁﬁtQﬂtlghEy as set out
repertoire may then be dis ? in a suitable host

heresrystferﬁ%ltﬂciﬁ@sw he @RRAgen d?rl s}pmln@n SYB¥eab ¢ 9PN21010472
subs Pl Mo PUPRERERb e, 21 B8 PR L AEABLYT

ay, erty, J .
subs&éﬁ%ﬁélf@aﬂﬁ Sspbay bérept radese aomt PootBensedA
Laborator% Manual , San Di ego: K Academ ¢ Press,

{ t hat
embodinenbi &0 rﬁﬁﬁf?%e%?ﬁﬁlh@vﬁ%Eb%Psaﬁ%y15e1§eP§8?§Brea that

eachrgpegﬁ§%éel§35 £PD8é St sof ﬁé§ﬁﬁaﬂﬂtg|ﬂgm£ﬁoﬁbéeg chain
i ndi vi dual neﬁ%ers upwar ds, for exanple from 10

varidi®Be ool mrenbesgbsOrheiatupoablenhbsersgst ens
i ncl ude yeast display, bacterial display, T7 display,
ri bosonme display and so on. For a review of ribosone

Vari&hspl @ymd Diis seéeplowedDianghdei nuénsibn, mQQOBe thalned
Pharm Biotech, 517- 27, also W092/01047. _An g
£rom sHRY f Y HE bENR ofbi RARBFFASCE cRRRRGUERTARRLS) 8m 3] or may

be amﬁgﬁt é@gcbyaéiﬁﬂfgg %ﬁ@iHrSaséggén 34RseR88s §%%hences of

escribes’ t nique inrelation to a b-
knowhahmmmmseagemeleudombsesvesAtﬁaR sheueppeoaéhthaylbeentlon

US
SDR§°rm§§ebgeE§£%5&82e8 into a repertoire of variable
domains lacking a CDR (e.g. CDR3), using recombinant DNA
technology.

For example, Marks et al (Bio/Technology, 1992, 10:779-783)
describe methods of producing repertoires of antibody variable
domains in which consensus primers directed at or adjacent to
the 5' end of the variable domain area are used in conjunction
with consensus primers to the third framework region of human
VH genes to provide a repertoire of VH variable domains
lacking a CDR3. Marks et al further describe how this
repertoire may be combined with a CDR3 of a particular
antibody. Using analogous techniques, the CDR3-derived
sequences of the present invention may be shuffled with
repertoires of VH or VL domains lacking a CDR3, and the

shuffled complete VH or VL domains combined with a cognate VL
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anti bodies. A further alternative is to generate novel
VH or VL regions carrying CDR - derived sequences of

WO b@sioomeent i on usi ng random mut agenesi s of 0nePOT/GBRI0G/003059
sel ected VH and/or VL genes to generate nutations _
within the entire variahl e d%rraln Such,a technigue is

. | i
or VHyemAiBed P Ty afitetPEC L1602 8 AN Sadad. S Sei .

inven¥$8n ._8 193928 ert338Q) mayWidcsed erilspilayeat dme sPCRitable
In preferred enbodi nents one or two am no acj

host syls$Ert srichng Satdempie of tom%pl@ySétYS&femaﬁRWng%P&foo‘W or
- har, JiRt I£Ch 4 MseddS dding Kay,
any o icrgsgtu%r?ﬁt g%&egiaﬁo%wgg&%c?ﬁVH or VL g.ennegs. Y
B.K.,Sudhtieaghni.quesidaMe(diffelmsed by B&Ids Rragd Disiglogyy of
Proc. Natl. Acad. Sci., USA 91:3809 .- 13): .
Peptiggs e TAtSiisde > FEPWAOH S1eP 63 53%{’ -DJS%%'. Al l
Acade:nﬁ% ahQue descrirkad dgahiigues i kM dish g usdntdrs may

he art and in thensel ves do not formpart of the
be seiresg@st. | dvervHegth.oimce BT |4EP T < M ey HbiRg hrom

1 ;use such.t Lgue LOVi IhieC FRIRAINE to 108 or
10 lr&éﬁgégga%f %%ﬂge?%vgﬁ%%gﬁsdsif%g %%%&Fnee met hodol og;? in
100 hdebars. Acfierthettaspechost thetémyvenncdndpr yendés a

_ met hod for obtajning an _antibo antigen bindin
displgoimitt e ¥ G - 5 dais : ﬁ_lﬁ%osr%r?%%}@play and
so orfOMFdSING RFiQM H MG 1Yo &Ye ofi Sed{ | £k sled etdwd, D and

substitution or insertion of one or nbre am no acids

Jermitug He @fitfo dbink sdhrmte BfotedH dohbih/ setldut
rein a VH donmain which is an am no aci d sequence
Wogz)\}g‘r(ﬂaﬂ‘t of the VH domain, optionally conbining the VH
domai n thus provided with one or nore VL domai ns, and
testi %the VH domain or VH VL conbination or
AnalQgfts rdtionsind FHeriynalQpkRt T e B Har Y FEfbRE S0
disc kANt podye il | 9ER. i AEll NGy sloed 1o SPesiisc) f opnbl- 13
antigernn and optionally wth one ©r nore preferred
deschigpertiesseqief @iably abidtiontioo neud+bddsemase g8ne but
observes that the approach may be used for the generation of

antibodies.

A further alternative is to generate novel VH or VL regions
carrying CDR-derived sequences of the invention using random
mutagenesis of one or more selected VH and/or VL genes to
generate mutations within the entire variable domain. Such a
technique is described by Gram et al (1992, Proc. Natl. Acad.
Sci., USA, 89:3576-3580), who used error-prone PCR. 1In
preferred embodiments one or two amino acid substitutions are

made within a set of HCDR’s and/or LCDR's.

Another method which may be used is to direct mutagenesis to
CDR regions of VH or VL genes. Such techniques are disclosed
by Barbas et al, (1994, Proc. Natl. Acad. Sci., USA, 91:3809-
3813) and Schier et al (1996, J. Mol. Biol. 263:551-567).
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activity. Said VL domain may have an am no acid

sequence which is substantially as set out herein. An
war@sogwas net hod may be enpl oyed i n whi ch onePOT/GBRI0G/003059

sequence variants of a VL domain disclosed herein are

conbined with one or nore VH donmains. In a preferred

enbodi nent, BAK502& VH domain (SEQ ID NO 15 ) may be

All tSubja@tlvd UJBHAHON e miiMidde 0ne 1ol \dhdtonki nthe
am no acid sequence variants, and/or BAK502(3 VL (SEQ

art apg NO themselaydurdhearctadpadt ofrh d ithemioient

. r.qyi de : f I ifi | ndi
inver B Rl RN RSN, BERRES P fhog e
techrdeerd ses . fra)vipteo\dml aigf i Stiardiiny meagertoick oie

, nycl ei ¢ acids encodi ng.a VH donai n i ch either
inventyqQn, ¢ D TORI Y3 H T dafgé)cgyor“} a%% £DR3 encodi ng

region; (b) conbining said repertoire with a donor
nucl ei c acid encoding an am no acid seguence
A furdiisst @mdedt yohsthet iR HGRIRF FHrdes \H TR S ueht

t hat ' no i id §sS ] ' . _
obce {3l 1 RPN S SLbdnd QSRHAEY APLOELS PR
13 antepet,oittes afethed et anaci slish g oo ind)l. reg b doani of  ( ¢)

expressing the nucleic acids of said pr

, d
add it TS Lt ST T ah <Hect 1D T 0 roRF more

aminSRRSIdd G @ dkind HcAdbd@led@EQYLrd NEH S@bifain set out
speci fic binding nenber or nucleic acid encoding it.

hereisga VH afpremit ogolsh niet ol arelndea @il s5EeERee whinkhaat of
cre W GHEREL 4 Lyl s s crtied Al Lepssol e
providud udieca IR+ ndee VL domains, and testing the VH
domain or VH/VL combination or combinations to identify a
specific binding member or an antibody antigen binding domain
specific for IL-13 antigen and optionally with one or more
preferred properties, preferably ability to neutralise IL-13

activity. Said VL domain may have an amino acid sequence

which is substantially as set out herein.

An analogous method may be employed in which one or more
sequence variants of a VL domain disclosed herein are combined

with one or more VH domains.

In a preferred embodiment, BAK502GS VH domain (SEQ ID NO: 15 )
may be subject to mutation to provide one or more VH domain
amino acid sequence variants, and/or BAK502G9 VL (SEQ ID NO:
16).

A further aspect of the invention provides a method of
preparing a specific binding member specific for IL-13

antigen, which method comprises:
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repl aced or lack a CDR3 encoding region. Simlarly,
one or nore, or all three CDRs nay be grafted into a

wo esnosdy e of VH or VL donmmi ns whi ch are thenPGL/GB2IVM03059
for a specific binding nmenber or specific binding

menbers specific for 1L-13. In a preferred enbodi men
difé opr@aﬁ@im @A@mmpﬁ%é%ﬁ%%n%e%e%ﬁ@és
encoo‘g’iﬁ?g&@@a@%@%i@@&@ﬂr@l@e 9 ,cOR3 the be

HCDR s, may be enpl oyed, and/or one
replagrednore lefc KBAKSTIRD 4rCORIINGERIDMNG 10), LCDR2 (SEQ

ID.NO _ 11)., .or the BAKS02() .set of ; ;
s(gast mjﬁ)&mﬁbgr tﬁ%ﬁo?epaenrcé?orﬁs%uenog to}tﬁjﬁno%%rr ilﬁl};fleelc acid
encodd@ipiah Winliln < eird s€e@ierd @astulddimrtthiralel YCORS regt omst
together withtheir intervening framework regions, .
hereipy dicgr @blWH GRS poreh dhai 1921 SCLOW%HE}&'J%?%%%% 18
. t. . 50% i r-OF 1 Kot d heedd Fisdivdd d0Uss hto
lnse]%%gynelv\r}o% t?Ieegﬁ%%?? el%g%rhbgmg thﬁe C_term'ﬂal 50% of
providee o iprstdicamswe ktoeg ol ani-ihiec N Ci@y e haPd 5ngs af Vi
the fourth framework region. Additional residues at
domaifye N- terminal or C terninal end of the substantial
pasit Afxphesyand abhe Goopic ayide ¢hoseidoproduatl |y
associated with naturally occurring variabl e domain
repeRteQikfivys. For exanpl e, construction of specific binding

er PL eSOt Vet h @ fadenbyr r egeabENaNtor a
mbt ec%%%%%ggn%yé§esﬁt in the ?ﬁf?rmoduiti%n of N or
IL-1% dmedm nal residues encoded by linkers introduced to

facilitate cloning_or other _nmanipulatio S ;
e pﬁ%@?%%rjs?%pga?'ﬂc’?%%%lan%n}ia%?cri%) %clﬁlelgésgfolricﬁ ggglc
acidl&ndQitmyart abl e domains of the invention to further

protei n sequences including i munogl obul i n heavy
chai ns, other variable donmains (for exanple in the

 prodycy | digh ﬂbﬁs%a Mo@f 18yLabehsyBs$ch a VI CDR3
Agallgi s%%s%ﬁé%f?%&ﬁore get ai gl se elrge %er ern . _

of the invention is combined with a repertoire of nucleic
acids encoding a VL domain which either include a CDR3 to be

replaced or lack a CDR3 encoding region.

Similarly, one or more, or all three CDRs may be grafted into
a repertoire of VH or VL domains which are then screened for a
specific binding member or specific binding members specific

for IL-13.

In a preferred embodiment, one or more of BAK502G9 HCDR1 (SEQ
ID NO: 7), HCDR2 (SEQ ID NO: 8) and HCDR3 (SEQ ID NO: 9), or
the BAK502G9 set of HCDR’s, may be employed, and/or one or
more of BAK502G9 LCDR1 (SEQ ID NO: 10), LCDR2 (SEQ ID NO: 11),
or the BAK502G9 set of LCDR’s.

A substantial portion of an immunoglobulin variable domain

will comprise at least the three CDR regions, together with
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Al though in a preferred aspect of the invention

speci fic binding nenbers conprising a pair of VH and
wo/koodoombns are preferred, single binding donaP@EGBa®es03059

on either VH or VL dommi n sequences formfurther

~aspects of the invention. It is known that single .
theiri imisoyrobul A raswaiork regsesical | ;PI\?ﬁedf&lPéiYns,t%aer gortion
will %g%%b'i%c‘ipd%' %‘E‘ NG LA %%to@%'o@se%% N thesPeH fddkh of the
anner " "I'n the case of either of the single specific
firstbiandi Hguddhmifmameoade mgniminss rmne 56 ded 1o Hra den

Jor canpl enent ary domains capabl e af farm a .
i N el r e L ERR S
50% ofitheMhuke AEH e AY fhags di Jpldt iselgentdgidues at

nmet hods using the so- called hierarchical dual

the mvdaedr ical Capradt lasiid @lodd@ isTRRtERY Bl P2ty of

whi.ch .an J ndi.vi col 0 i Ry it Ct
ene PR SR 15 0 ARG P AL Rle A ks b
naturd1anesenaadimg vehe dtlerdaiim (dgiomsH) el téwample,

resulting two- chain specific bindin er_i1s
constggicidirdy 9in S&@&drﬁaﬁ]d%“w&tw S Eopﬁ% AT les
invertUch danddhose desaid bethi midatediafopencanayhidsult in the
technique is also disclosed in Marks et al , _ibi

d, .
intrcfgbm;fdrn aff Nt e iRl mEl (RS e R Fofeht Punt Hayers
. rther,.c . -S [ : j
smex TS MPLSS AL DO ARISL Wl SO 08 o Ptk .
Otheﬁ;jtrﬁarﬁ-pdl_%[trﬁ%&gl stefsk t n@ntddodye | imgitodhat howonst hhnkers

~domai ns, i ncl udi ng, human of O chains ref erabl :
to JQ:JHbéi_é‘ﬁﬁ(sj;—flaé?llﬁ 19834 N% Jbeth i LB MY *fr%n‘g‘é¥t%%£e%¥%€eln
QIR (U Ry Rt iachedh 8l hdSvE-clieins pabtrsd to
Sequ%ﬁ%/or partjggyg. a Cﬁ? domai n) of %;cinnungglobulin
varidieby ydatmins defow eekdmphe ahy e i Dodjussbeypel digbodies)

or ok Fnl AR 2001 USRL,AY 1L VR L5ol VDl Subeze

herepeferred. g4 is preferred because

Although in a preferred aspect of the invention specific
binding members comprising a pair of VH and VL domains are
preferred, single binding domains based on either VH or VL
domain sequences form further aspects of the invention. It is
known that single immunoglobulin domains, especially VH
domains, are capable of binding target antigens in a specific

manner.

In the case of either of the single specific binding domains,
these domains may be used to screen for complementary domains
capable of forming a two-domain specific binding member able

to bind IL-13.

This may be achieved by phage display screening methods using

the so-called hierarchical dual combinatorial approach as
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it does not bind conplenent and does not create
effector functions. Any synthetic or other constant

WO e@soorevari ant that has these properties and PCT/GB2004/003059
stabilizes variable regions is also preferred for use

45 CA9H igh MR Bt 4 (VG 10 TRy DR T Sber? 60 W t

contﬁrﬁ‘%{gecéﬂkﬂeer OJn frunet ionaha 4 abel ondet eciadd ecd abefsct a
I ncl ude radi ol abel s such as 1311 or 99Tc, which nma

complattteachiderany anf i Boehies VICeHNT nvient P ErehisFryin 1BYo2%)
and ’%Ck}ﬁavem Ifnal thv%n Sd¥n k%léljg\@lf:[]c tlgﬁmfﬂﬁg of @9 | bOdy

| § als0 Tncl'udée enzyne bel s such as
sele&@é@efraoﬁéébwmedasﬂa plaé)@ésdisjpldnyertemmu@ees such as
chem cal noieties such_as

those L1 RHRTG 10 SRpottTe Eottanal B fbt Lerabt S5rof B 50

discfoleq! Aballedsaxvidin . Spegific binding nmenbers of the
present invention are designed to be used in methods

of diagn03|s or treatnment in human or ani mal subjects,

Specfﬁ ﬁ?f%% huna@% netﬁ£d£ﬁgl e£8§£hfﬁv@§9§ghsm9§ EQ®ther

? oV ods of T Feat rent conpri sing
compﬁﬂ@énaﬁtiﬁbdpnc@ﬁsaaﬁpezeﬁncnblodlpgrnenbherasf For

provi ded, pharmaceuti cal osi.t
examﬁl%pe%lVLcd%mﬁH?n@aﬁeﬁﬁe?t gﬁaegsé€2$t§8§p£§%@gggﬁfegd to

antl%éﬁ?kf%gﬂﬁ??@glnfcgggtgﬁeuggﬁgyﬁg O 2 aaﬁgbcﬁﬁﬁgh ERror ca

or exanpléin a making a

h | GANRAL 01 v PBRT BRESHEL Cabi GONROSY ] | @NsEEERELSI BYndi
© al?% nﬁ?atlna t e specific blnélng ne%%er a?tﬁpa gnding

membghabasédcent acdl| gometepnall beerttpreat atcifgi €aterminal
|nd| tions i mhlch an ti t

ond {8en’ foopr B0Fle Endr aettic ‘BEAGHt *Lnel ulle GeChaR 1"

heav@! @RLEndgEMBYEHI $rodl haygkatiboayt isotlpbrosi.g,. IgG, IgA,
chroni c obstructive pul nonary di sease, inflamm Qry

Igk bbdeﬂgﬂl§édséPYS@¢ngée#ﬁﬁtﬁﬁﬁ sub-classes, par larly

IgGl and IgG4. IgG4 is preferred. IgG4 is preferred because
it does not bind complement and does not create effector
functions. Any synthetic or other constant region variant
that has these properties and stabilizes variable regions is
also preferred for use in embodiments of the present

invention.

Specific binding members of the invention may be labelled with
a detectable or functional label. Detectable labels include
radiolabels such as I or ?°Tc, which may be attached to
antibodies of the invention using conventional chemistry known
in the art of antibody imaging. Labels also include enzyme
labels such as horseradish peroxidase. Labels further include
chemical moieties such as biotin which may be detected via
binding to a specific cognate detectable moiety, e.g. labelled

avidin.
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Hodgki n's | ynphoma . As already expl ai ned, anti - IL-
13 treatnment is effective for all these diseases. Anti
W0 2008007894 r eat mrent may be given orally, by injBCL/GBR04/003059
(for exanple, subcutaneously, intravenously,
g igtrageritoneal r intra scularlé% inhalatiog
PeCHELt optearny W?ngﬁiaﬁﬁl EDELPFE8E FHVFHFFSHa§§@ esigned
to béeﬁééﬁ,lhnh@thﬁﬁﬁdéf @ﬂa?KbBls oIhgrEQHh%anln human or
adm ni stration can be deferm ned
animphy b oeRbfr cRFeERaRREYehiBaNES of the treat ment, by
speci al considerations for the disease or by the
requirenent to optimse efficacy or to mnimse side -
Accoediimgly, furtbeenuspaged dhathanihventbonlgrbkeaktmeathods
mil% not be restticteg to,use in the clinic.
of tigd %?%i CouRb LAt 4AeBtEIMhFEERFbRNUSENE APRE&ALE Pisding
memb&EVAEepi&vakeq, pﬁﬁﬁ@ﬁé@@u@@@?lné&hﬁ@s&E?@%geegﬁpgﬁglgs
used to provide significant synergistic e
SUChp%r%P%%igthbtﬁél@@nmﬁmb@rona@ﬁ ancanfi suth- angelelc
: ' | one or re_oth rugs
b1nd§@§3@%#§eP ginggﬁgﬁggﬁgg¥%gg%ordiﬁgmggl?ﬁ@eﬁfeggﬁt
admimhwEnatDonnayobeepampldeﬂnIﬂ 0ethbAAb EORaREngddi flkBAcament
to short or # ggmactin beta agoni sts,
d

or PIATRFCHLEErd RPOHBHPY cCEPROTL BiRSt £PEHBLRESREPELE)
specBfi @gOhE1 8y MBLBYL %ﬁﬂﬁhénﬁﬁaﬁﬁgcéﬁﬁiéagfg XEEbéﬁgFé

IL- 4 inhibitors, nuscarinic receptor antagoni st
excipigithi t or s, histaninic inhibitors, IL- 5 inhibitors,
eotaX|n/CCR3 i nhi bitors, PDE4 inhibitors, TGF- bet a
ant agoni sts, interf eron - ganma, perfenidone,
Clinideehot et epelibhs hgenhsclangn i siunot herapentitoagents be
nmbi nat j n treatnent with one or nore short or |ong
used QP peS HyehrRedticdrenebit etrhade cr olbyhycatepic

dermdﬁ%&%&r'éﬁ@%f{fgePﬁfﬁi taﬂf@f€$§%,?ﬁﬁ%%#?gfgbgggﬁctlve

i nhi bitors 4 inhi itors
PUlmQﬂﬁﬁMﬂ@#$§§Eﬁirﬁmfﬂammst0$iﬁﬂowmhi@u$®asenaycb6roderma and

Hodgi&'}plsoyle}gnggﬁéméreais a reoédyasé:@p alneél bz(a)t?tl:leSIL 13

treatment 1s effective for all these diseases.

Anti-IL-13 treatment may be given orally, by injection (for
example, subcutaneously, intravenously, intraperitoneal or
intramuscularly), by inhalation, or topically (for example
intraocular, intranasal, rectal, into wounds, on skin). The
route of administration can be determined by the
physicochemical characteristics of the treatment, by special
considerations for the disease or by the requirement to

optimise efficacy or to minimise side-effects.
It is envisaged that anti-IL-13 treatment will not be

restricted to use in the clinic. Therefore, subcutaneous

injection using a needle free device is also preferred.
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of the present invention can also be used in
conbi nation with corticosteroids, anti -netabolites,
waniagoemndst s of TGE -beta and its downstream sPQnaBRI0AHO3059
pat hway, for treatnent of fibrosis. Cbnbination
t hera of these anti bodies w hibito
Colo St Hhh et SHAE RS 1 ek 6 i PUstO MRECkHIRI S PRLEAFEPE
syne S¢ SE0RI St Se c8HPr ba2Bdch DAY] Petite andAYONL 8L SnCal bﬁ anti-
useful for treating chronic obstructive pul nonary
IL-13i srReekl 1 S bd nding onsnEer avi b %$ec%ﬁbmﬁaﬁueﬁ§eap6Fygs A
f reat t 0
spec L Mg B oo B R R bRt Larrggtion may
be pmehmaaryndcsmhseathnﬁlannad@xylbmmE© dhseasex long acting
scl erpderma_and, Hod homa, In acc
beta RO BeBnt RO SR ORE LT oer P RORSY BERT doR oRay Shene
(rec&EHd R Sé@f@@oﬁ@st9d|Mb@H?leaﬁﬂﬁlﬂé§téﬂﬁlQﬁehi
preferably in a "thera peutically effective amount",
derlYﬁtsV%%An@Lséfinb#éhtoférsﬁ@ﬁpﬁéhéiPtrﬁéeEtﬁét?@ﬁ?gonlStsf
IgE f%ﬁfb?@gfgltﬂﬁﬁtgﬁlﬁgclfﬁﬁ&b?ggkéorﬁﬂlgnlﬂ 1@&t %@St
one synpt om € act ual “anount finrstere rate
eotaRid/CCRRB- tmhtbétotsadﬁDEHsinhibonorswIEGHepemd on the
nature and severity of what is_be

antagpRidt s nt + DhSbf SFPEaSRENRE 8€§feaé§8§F0n§£8W088§5886utlc

agen€§CanaSlmmunbehékgpégﬁeen§g@htsty of genera
practitioners and ot her i cal doctors. Appropriate

doses of antibody are well known in the art; see

consSHEL TP oy b onb 0Pl sl 01 Tesios

betala@unogb@}ugate$caedeBadaspharumogmyceabs deukdiFiene

922. The precise dose w |l depend_upon,a,nunmber _of
reC%@E@B}SaHEﬁaPaaﬁﬁa mﬁéPEBFnFﬁg 5ﬁF.EBB§%F§Oﬁsr 13-4

1nh1gi§8995'§L05 EQELEE%QEQEnEotEQ?n?CéﬁBaﬁﬁhh%ﬁ%bk%n ebr4
the area to be treated, the precise nature of the

inhibhtobedyayebg. empébeednﬁpbouyeatmagﬁeﬁﬁ estéimabodyfibodies

of tﬁgdp£Q§eH§tH£$e% 1%ﬂycggtg tabke hggglln combination with

corticosteroids, anti-metabolites, antagonists of TGF-beta and
its downstream signalling pathway, for treatment of fibrosis.
Combination therapy of these antibodies with PDE4 inhibitors,
xanthines and their derivatives, muscarinic receptor
antagonists, short and long beta antagonists can be useful for
treating chronic obstructive pulmonary disease. Similar
consideration of combinations apply to the use of anti-IL-13
treatment for atopic dermatitis, allergic rhinitis, chronic
obstructive pulmonary disease, inflammatory bowel disease,

scleroderma and Hodgkin’s lymphoma.

In accordance with the present invention, compositions
provided may be administered to individuals. Administration
is preferably in a "therapeutically effective amount", this

being sufficient to show benefit to a patient. Such benefit
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or other nolecule attached to the antibody. A typica
anti body dose will be in the range |OOnmy to 1 gmfor
W@ y®semice appl i cations, and Ing to | ng for topPCHEIGB2004/003059
applications. Typically, the antibody will be a whole
the 1g4 isotype. This is a dose

nti po ref ec abl
may gSrag ggﬁageapFiéPﬁéﬁﬁoafo n3&duPESpalhEntY Ri%€h neyre
actube phepatthenahh¥tadiust gddf eprehibhdr eanand Jufantss
and al so adjusted for other antibody formats in

admipigpsRtion, t Uihbl depkad wei ghe. natsaenends seapidy of what
: a dai i Ce .- k ekly ar nonthl.y .

io SESRSLSPaLatel oghWiBE oot BaK g URRKLY 20T By ik
on dpeefereed, enbodinbiihs tak tBeppheseal iicpvertt geheral

t t i | odi c, d_the period between
prac L ART ARGt T af hOnG CheTaBBe CrhodREBRESor AEPEODBater dbiops of

antiBBAY! 2 BT RE1VERKSwAI 1ADERe HRES BEE! CEABIYARROUL AfLOWE a1,
s or nore, or about once a nonth. Specific binding

<199\£§ﬁﬁ@?s of EAeCpredeént 6PAveRti oRagshhwasHabDl.y ebeal. (1991)
; I, Ni LA f f har maceut i cal .
R T T kT BT S ke rEaE PR TRAEP b Eeadmpdrients-

922.in addition to the specific binding nmenber. Thus

pharmaceutical conpositions according to the present
i nvention, and for use in accordance with the present

The ﬁﬂ&@ﬂ&é0@®SQHMi§9nHébéﬁd_hBoﬁdgiBﬁﬂBekoﬁﬁckg%%ors
i ngredi ent, a pharmaceutically acceptable excipieft,

inclederg evhebuef ekhesanbiibpder ior forhétagnabeisabs el

t hose skil.led in.the ar Such terials
treaﬁﬁ%ﬁ?ﬂ eén%ﬁg? %Qigogﬁglgﬂoagd£hgtafﬁ?QEPeL@ ﬁFFﬁted'
the pheceféigacyrefofhehackhvebbagr edi gntwhdhe pheebsay,

nature of the carrier or other material wll degend on
fragmemt rohit &L JPOodMhi npeer ARFoRatwae cAf nayybaebpatabde Bypbel

o O e B B e St Far Doy Be tTRLEEH et
antilcasWiese poitieroor ihi gHedringan 160gbt 6t 18y €8APELECemic
applications, and lpg to Img for topical applications.
Typically, the antibody will be a whole antibody, preferably
the IgG4 isotype. This is a dose for a single treatment of an
adult patient, which may be proportionally adjusted for
children and infants, and also adjusted for other antibody
formats in proportion to molecular weight. Treatments may be
repeated at daily, twice-weekly, weekly or monthly intervals,
at the discretion of the physician. 1In preferred embodiments
of the present invention, treatment is periodic, and the
period between administrations is about two weeks or more,
preferably about three weeks or more, more preferably about

four weeks or more, or about once a month.

Specific binding members of the present invention will usually

be administered in the form of a pharmaceutical composition,
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a solid carrier such as gelatin or an adjuvant. Liquid
phar maceuti cal conpositions generally conprise a
wo 2@aioaregar ri er such as water, petroleum ani mBECT/GB2004/003059
vegetable oils, mneral oil or synthetic oi
Physi ol ogi cal sal i ne sol ution, dextrose or ot
wth%a%@ﬁa?P@@réaﬁuaFoﬁeaﬁtgpveopgmgaeﬁnasl@tﬁ?ﬁéﬁéon to the

SpecgkygoglnegggyﬁgﬂgeglycoI or polyethyl ene glycol may be
i ncluded. FOr i1 ntravenous injection, or injection at

the site of affliction, the active ingredient will be
the formof.a arent tally acceﬁtabl%o %H 0

huss%?ﬁfm%ﬁe %Eﬁl.g Pyrogenrof FeE°End Has st reseﬁt

invehB0bANI ehllyfandustabhl kt¥ordhnse Qﬁthetﬁ%apkeskhkl in
the art are well able to prepare suitable sqlutions
invepkipg, PaY 6RBRELES:| 4Bt BAPATYERI EPedcCtihdR A8J5GMLeMmE, 2

pharﬁQEQﬁtggahm&egEbQEtaBi@g@&c§ H@h%Ctb99r15§Ctﬂh%%er,

Ringer's Injectio Preservar Ives, stabilisers,
stabbbiéerspranthexlmah351ahd/weléthepwaddptth@§enﬁ$lﬂéed in

included, . a sition_nmay be
the 4B e p ek ana LS, cP RO R e PR OrOR En aBEhghould not
inteif@@énﬁmtﬁ,tﬁéthﬁﬁléaﬁy|bﬁn@ﬁésbEtQﬁeS@ﬁgQ@Hﬁ@hky The
dependent upon the condition to be treated., Specific
Precb?ﬁdpﬁﬁuﬁﬁnﬁérEhefCﬁﬁélEFe§énPtPﬁVeﬁﬁF8ﬁlﬁ&yWBél depend on

the £gaey' ekegdmngggyggl% S%agh{ ﬁggsbgeeggql 190

physicochem cal "properties o e nol ecul e an
injecbiibe, ok .del inergveronmul ati ons may i ncl ude
exci pients, or conbinations of excipients, for
exanpl e: sugars, ami no acids and surfactants. Liquid

PharhQE8UL aERONScRBYsh REbUEe farWoea1r aRfenektantibedhay be in
concentrations and pH Solid fornmul ati ons may be

tablpkodaeeaubg. | POPHPKI st LéANigpEaymdr yAn§abéetdmpivngopprise
2 o e EE ot arhant SPEITS P gendtitisn « feauid
pharMatenﬁEdanoubmpoé1ﬁebhmeg¢neﬁaﬂlgxaumbe;séoanuh@mu@ns
carrler g Hnggr%aggktver¥rﬁﬁgu%?ngkihal or vegetable oils,
mineral oil or synthetic oil. Physiological saline solution,
dextrose or other saccharide solution or glycols such as

ethylene glycol, propylene glycol or polyethylene glycol may

be included.

For intravenous injection, or injection at the site of
affliction, the active ingredient will be in the form of a
parenterally acceptable aqueous solution which is pyrogen-free
and has suitable pH, isotonicity and stability. Those of
relevant skill in the art are well able to prepare suitable
solutions using, for example, isotonic vehicles such as Sodium
Chloride Injection, Ringer's Injection, Lactated Ringer's
Injection. Preservatives, stabilisers, buffers, antioxidants

and/or other additives may be included, as required.
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of particles with physical properties that ensure
penetration into the deep | ung upon inhal ation;

WO o@soede9d or mul ati ons may i nclude viscosity nnﬂ@ﬂﬁBmgmm0m59
agents, which prolong the tinme that the drug is

resident at the site of action resent inyention
A COTF?R&E%%namﬁﬁtF%daé%h%%?g?ﬁ%dc%ﬁ%?%ggﬁrlglFamPhﬂatlon with

otheP'@ﬁéQ@m@ﬁt@ SQfEhékcsPMHﬁtQﬂeaﬁgPﬁroESsQ&8¥hg§Qlly
herein to - not ed, such binding may t

depepderie mmon|Vb$ eogdlt@©Mthn@eaﬁn$@t%drat|on of a

speci fic binding nenber, or nucleic acid encoding a

speci fic binding nenber, or it may take place in
Spec¥iic dif@ingxaspbersnoELLiSA pYéséRt Nivlehtiog, may be

I fmunocytochem stry, inmuno -precipitation, affinity
form%ﬁﬁ%ﬁ%t%@r%bﬁyldoPrcéPil%ag%Hm%sg%Q%néhEﬁ a8 hher- |
physf@%@ﬁémﬂ@§laﬁPHgérgieQ'89'9§e0$0§Q§§lé'gng'Eﬁbngoute of

nber to IL- 1 be determ ned. Quantitation may

delltﬁwyel%@e@ul@tthesam@mntngiudheeamtpgentsn artesmblnatlons

of eic | & fornEXagﬁ%QLI%%g nOStIC $8t$£§a§|68

ri'sing a speci

surfmt’taﬁ:’tdée BLgotidi ﬁgrmalaﬂyomp@@y @ﬁceﬁb@danﬁmaeoiahb@ of
present invention is also provided as an aspect of the
antl?ﬁ%%e%?“?%@%ﬁ%?bﬁnslﬁn% Ritt 9plifefPrupBhREbANSt BAY De

prod®BSE Ity ¢ OBl N9-TBIBRY 95 2D14ROENG TObeCkL s BY phe

low Its reactivity'in”a sa
SUPeIEﬁEanmbdflElg tashdescgybeﬂOfuethplbelEmmmulations of
ent of a kit _are ener in..
anc1 SHIPEECOL 51 SgBetitubof oarTat eladh TEonEs B Bhivosy:
for emr@bwn%&rﬁuwa&aﬁs St&f Pthesn By hedsiferyWiakghconsist
ant i body nol ecul es are useful. A kit may contain

of p%%wh%%|%h%hfBhyréﬁs@abfp%%eﬂébh%n@ﬁ@% fPRSHrAePRBELration
into &1k &b%ﬁtfﬁng FPéﬁC9ﬁﬁ§f§€l thtég chefSPﬁulaFlons may

i nventi ary materials to assist I'n
inclwdmbiis pes £ oy nodi Sythg aaget hod waichepiratbudedhwi thina

thatekﬁ%tdéﬁgtyg %nggéhgnat the site of action.

The present invention provides a method comprising causing or
allowing binding of a specific binding member as provided
herein to IL-13. As noted, such binding may take place in
vivo, e.g. following administration of a specific binding
member, or nucleic acid encoding a specific binding member, or
it may take place in vitro, for example in ELISA, Western
blotting, immunocytochemistry, immuno-precipitation, affinity

chromatography, or cell based assays such as a TF-1 assay.

The amount of binding of specific binding member to IL-13 may
be determined. Quantitation may be related to the amount of
the antigen in a test sample, which may be of diagnostic

interest.
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The reactivities of antibodies in a sanple may be
determ ned by any appropriate neans. Radi oi nmunoassay

W@ RI0A)07699 one possi bility. Radi oactive | abel | eBCEHOB2@@1003059
is mxed with unl abelled antigen (the test sanple) and

callowed to bind to the antibody. Baund antigen i
ki IRy L DR E 17 G MBI Y goh SRELTReY
mole&f@@qdﬁrdi@%%téﬂy 2d @erobastisbd tmdie @nt thodyresent
det er mi ned. e nore antigen there is in the test

inversdil 6% el Seser o niledct \an ARYEh of | FRoiRECES Ehe
invenﬂ%rp.OdyIn Ay glgf@e Ftiye Blnding, assaye n?}%feé‘l 89 bgi 48 ey

W non- radioactive antigen, using antigen or an
memb@ﬂ’llarhogﬂﬁ:jlbcnk:ednd?becaulepmy gre ndlecll @d Theat bporibs

npl ecul e may be a f| uorochrone,. phosphor or |aser_d
reactitirLpkt T A1 PYPTSoF et ABSOHBITN OF % 881 GRocT e
furt BRNACL & | stdSpoftht abbe 4 | oF ochs og@seratl ydeterile and
_ fluorescein, rhodam ne, phycoerythrin and Texas Red. ,
in suiedbliekhronogehet agesairrfuide i b Hokehsi gRRLOYed in

. Other re Lnc e r | 9}
cuaof3Pele [BAIELS Dckinl, eramleeyl ncoh) ohibpy
moledlipds adi¥e cosofiied, NAgket i Baprcpataimghestcychndns for use

biologicallg§or chemcally active a that ca

of thf r R P nﬂ?r@c??§h8%US%'@et%d?%ﬁﬁégs%angFgoggaBge

with VisdlabtysobsefNedntebact rantcal dyydebeeted1or to assist in
ot herw se recorded. These nol ecul es nmay be enzynes

or taemiblatpéyEerntact FuAB ahaetledcray be eRghgded within a
.. cplours, or cause changes in electrical properties, for
kit %ga ?e%?%%%yl%%y be nol ecul arly excitable, such that
el ectronic transitions between energy states result in

characteristic _spectral ,absorptions or em ssions, The
The pagchheltbes cRENPRALPRALFE &8 %s%ﬂmPﬁec@ﬁjquEt Bsﬁemﬁed

sy ol DSFORGE R BhobLaker, Sknconhabupssyzatan s ond
possenpl Dyed. Radioactive labelled antigen is mixed with
unlabelled antigen (the test sample) and allowed to bind to
the antibody. Bound antigen is physically separated from
unbound antigen and the amount of radioactive antigen bound to
the antibody determined. The more antigen there is in the
test sample the less radioactive antigen will bind to the
antibody. A competitive binding assay may also be used with
non-radioactive antigen, using antigen or an analogue linked
to a reporter molecule. The reporter molecule may be a
fluorochrome, phosphor or laser dye with spectrally isolated
absorption or emission characteristics. Suitable
fluorochromes include fluorescein, rhodamine, phycoerythrin
and Texas Red. Suitable chromogenic dyes include

diaminobenzidine.

Other reporters include macromolecular colloidal particles or

particulate material such as latex beads that are coloured,
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The signals generated by individual antibody -
reporter conjugates nay be used to derive quantifiable

w@bwmeslootee or rel ati ve data of the rel evant antP@DAB2004/003059
bi nding in sanples (normal and test) . The present

' ' I id t.h of speci fic hindi
maonBYENLLOR 2L 30 RLEYL 0 g e of 11 5P el i lade
activenpgthtisoBhassayn amaéctiyt@rSQMdargatm?dcghse detectable

ng the level of antigen in a sa
Slgngﬁgfgé:ﬁg Blgpaeivi ebBrrUPHy ﬁéﬁﬁé?oaécpﬂévld@&ewﬁeﬁh@r

othe9%§§@n£eb8¥888'oth@s@ ﬁ8ﬂ385i5%0@0232§ ng h%sn%%&c%

where the physical separation o unboun
CataéMSEQEﬁacélﬁuﬁ tegtbi dedelbpnkirnghangepoblenrabbecdkése
thg S flC so that a physical or

Chan% tical© c%% ﬁécﬁchng%ﬁgE?ﬁdlﬁ§r|§xaﬂglﬁ033|BﬁWl@?Y be

moleahEarepOéieitﬂplgpugacﬁayhgtr@@ébyrehleGkéﬁ%EExons
enerate detectable, and preferably measurabl e,
betwg?@n%P%rgwh%t??ﬁﬁaQQSBitrépoﬁhéraﬁﬁﬁéeate§ ARgCheal

absogﬁﬁ§§ﬁ£yoPremfgéiﬁﬁély TﬁgﬁfﬁggthclSdg c%lplgaeegﬁal%les

non- covalently . ge via a pep
usednay bendenatiesulitbf biesenbbnant Bxptesghondeh argene

d t I | e. The
»sot RGP STEOCAND 204 Bode and Leporiel ol SEUlE,TIE o ..one

may 1oé lggeadirectly, by enploying a specific binding
! neﬁ%gi according to the invention for exanple in a
bi osensor system The node of detern1n|ng binding is

The éE@néﬁgeﬁ%ﬁ% ﬁgdtggrgﬁgﬁffa¥ £i80da23|%§g?8rnnde

skilled 1n t ar oose-a’
conjegzorslimyy tioe thesd pmeaerEw@eq@m@tQEﬂgbaé k¥pswvl gdeeor
ects and enbodi ments, the

As d, in variou
rela%%‘éng%ft# n?lfgniik?%nr%i?\é 5 FRLEPIPRPIRRLBY niR ngaRBRBES
(norndi ctheompetyes for binding to IL- 13 with any specific
bi ndi ng nmenber defined

The present invention also provides the use of a specific
binding member as above for measuring antigen levels in a
competition assay, that is to say a method of measuring the
level of antigen in a sample by employing a specific binding
member as provided by the present invention in a competition
assay. This may be where the physical separation of bound
from unbound antigen is not required. Linking a reporter
molecule to the specific binding member so that a physical or
optical change occurs on binding is one possibility. The
reporter molecule may directly or indirectly generate
detectable, and preferably measurable, signals. The linkage
of reporter molecules may be directly or indirectly,
covalently, e.g. via a peptide bond or non-covalently.
Linkage via a peptide bond may be as a result of recombinant
expression of a gene fusion encoding antibody and reporter

molecule.
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herein, e.g. BAK502G |g&4 . Conpetition between

bi ndi ng nmenbers may be assayed easily in vitro, for
wex@apbmby tagging a specific reporter nol ecuPEer/GB2AMB03059

bi ndi ng menber which can be detected in the presence

of other untagged bindi ng nenber (s), to enable _

identification of specific binding nenbers which bind

The phessateigpeh@penoklan verlidpRi FPrepkh@Reing levels of
. Conpetition may be determ ned for.exangge using ELISA
antigRn At ERCFLY  18Yi §MPAREBIPI SedPe6igipl Rladdng meibest

accokégﬁﬁdt@iEQEnQnQEH@§BnaE8Egegﬁggégpgnoéegg%%e%EQ%rsystem.

unt agged bi ndi ng nmenbers iI's o't plate.
Presence of an untagged bi ndi ng nmenber thgtbconpetes
i.t.h et ed_bi ndj ng ,nenber is_observ y a
The eé?eégedFﬁ%?Wén§P8n Fggﬁpgtéa Bﬁttﬁe%ﬁﬁgﬁéﬁ Bitn &g
presarfibénvehnibaskhagthesecempet bhi 98 anpeptidaLr agient .
of the antjgen may be enployed, especially a peptide
choof@chudlhgahhcepPeBpacepriangr 6ot thaipepriederearengnthe

ERIt QR nce plus one or nore amno acids at
genee?%hgr8g%§8§§y be used. Such a peptide nay be said to

"consi st essentially" of the specified ﬁequence.
ific binding nmenbers accordjng.to the present
As n%?%éht%%nvﬁﬁﬁoBg §ﬁ€ﬁc£ﬁaﬁ?ghﬁwhogﬁﬁapﬁ§'fBPeaﬁﬁﬁééﬁt
invehsiohi kteddbyta peppbderwet BinfihgchudbBY kﬁ@c&ifﬁmpetes

sequence given. In testing for this, a peptide _
for RipRERIskquehcd3 piishoney ofPaBi&ianbhndaspdsempprbdefined

ed eghti hndi .which bind a eci.fic

nexetSpts SPoEhk g 8undins, BIRSLELLE" BLRgeR RACHH

membeif sphay bébaasyyby pasiingini vhtibe peptedempsy. byheagging
ent_invention Lurt engrovides an isolated nucleic

a Sp%éf encoRPhta BPectite b noifgPHefbey BEMPRE phésBnran
be détwensdomn Nl SiEsagkd 8§y0£H&£UQEt%@@%&”HiH&iggé-a'”

a preferred aspect, the present inve n provide
memb%& ki ctacerpive chdendbsl ¢ation GDR speskfiof bCORInG or

membé@ﬁcmﬁﬁ%ﬂlﬁgnéﬂthe same epitope or an overlapping epitope.

Competition may be determined for example using ELISA in which
IL-13 is immobilised to a plate and a first tagged binding
member along with one or more other untagged binding members
is added to the plate. Presence of an untagged binding member
that competes with the tagged binding member is observed by a

decrease in the signal emitted by the tagged binding member.

In testing for competition a peptide fragment of the antigen
may be employed, especially a peptide including an epitope of
interest. A peptide having the epitope sequence plus one or
more amino acidé at either end may be used. Such a peptide
may be said to "consist essentially" of the specified
sequence. Specific binding members according to the present

invention may be such that their binding for antigen is
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domai n or anti body antigen -binding site or antibody
nol ecul e, e.g. scFv or 1g&4, of the invention as
waledosoedonbove. The present invention al so prorRCTIE82004/003059
constructs in the formof plasmds, vectors,
. transcription or_ expression cassettes which conprise
inhibiiteds st aorp@pﬁd%mtébﬂrdén&sl%aﬂe.thﬁqé%%%% given.
In tdsRVeRt ify) alisig Proidss & heceniinanty stuattd phichone
conprises one or nore constructs as above. A nucleic
or mogei ¢rémsodiqiglsamaCBR orsegbt of CDR s or VH donmmin or
VL donmai n or anti body antigen-binding site or anti body
nol ecule,, e.g. scFv or 1g&4 as provided, itself forms
an aspect of the present invention, as does a nethod
of production of the encoded product, whjch netngd
speciddifpriigesl ek gradgioh 'R eNdGtithFRfifcteic RRFGde may be
1sol e & e S S Qi MY HJW &N St lb&l@&frx ayedbdning
cul turing under appropriate condi'ti ons reconbi nant
with Hdst pegdtislentai ning the nucleic acid. Foll ow ng
production by expression a VH or VL domain, or
speci fic binding nenber may be isol ated and/ or
The pgr¥ddrted risd g dnyrtiliablEerdweiched gue, i ddenaseduabeic
_ appreﬁéiate.Specjfjc bi ndi ng nmenbers, VH and/or VL
acid EERENHNT ahSREEH HPHEIT OIRF mf detf RTameRt
: ors i HEese | i be
lnven\écﬁgofﬂ fod e & Mbde e HIch ed[?mé%ﬁd?%@%éi 2
prefaratad alsmpri ; onnengresants ubsteamtiat |yrpoidespra nucleic

. . hgnopgeneous form o in the case,of, nucl ei cid

acidy rc%cfﬁ%tg?ﬁiaalé?ﬁf?%es% (?aéccf'%{ c® atf gvgrgﬁ%%ie% or VL
domaif i Mt Nesay Nat 1 heh SeENcGe eNCOdbNGaiet Podbgpepdideule,

wth the required function. Nucleic acid according to
e.g. t4EpraserdGE nveht iom MNerokt i a PNALRRd RRCRRd may

be wholly o.rpartially synthetic. Reference to a

nucl eoti de sequence as set out herein enconpasses a
The diNSard ecwentd di 4 heo ey fded seguencets ai the form of
plamﬁﬂﬁﬂnﬂﬁiﬁﬁirg,E@f&ﬁ§%§?§ﬂf%ﬁ”éﬁ‘é£§}§ gféélggsggggggcﬁhich

comprise at least one polynucleotide as above.

The present invention also provides a recombinant host cell
which comprises one or more constructs as above. A nucleic
acid encoding any CDR or set of CDR’s or VH domain or VL
domain or antibody antigen-binding site or antibody molecule,
e.g. scFv or IgG4 as provided, itself forms an aspect of the
present invention, as does a method of production of the
encoded product, which method comprises expression from
encoding nucleic acid therefor. Expression may conveniently
be achieved by culturing under appropriate conditions
recombinant host cells containing the nucleic acid. Following
production by expression a VH or VL domain, or specific
binding member may be isolated and/or purified using any

suitable technique, then used as appropriate.
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which Uis substituted for T, unless context requires

ot herwi se. Systens for cloning and expression of a
weologpepbd de in a variety of different host cePCEHGBR@®4/003059

wel | known. Suitable host cells include bacteria,

manmal i an cells, plant cells, yeast and bacul ovirus

systenms and transgenic plants and animals. Manmalian

Spedidlilc |]dlrﬁﬁﬁ_n@vadénﬁi&ﬁs | vt e Brdr Far R E8S] Uh@feRoding
hetero ous polypeptlde i ncl'ude Chi nese hanster ovary
nu Cé@\gln%’ Q‘Téﬂeﬁscém% er*m@dmwm et Igresent

lnvgﬂ?ﬁadr%pg%bryomic E ney ce%\g%oﬁtfr?%/ e ryonl T Ollrete%‘r%‘ from

thel@elnlaéwawd ey motriveTst., Alre Groisrtarprieflery esibacier i al
nti bodi es and

._coli. The ressi on of
hon i ohS, TRy mstis 1Th TibiARRb it R T G s Eee o
substehit iiag 19elfdr cestabldrhed d ndike A lgerky c?rlfgel\ﬂ ecY‘éhe%?echan
for exanple Plckthun, A . Bio/Technol ogy 9

the @fg@f}lce@@ﬂ@%w j m@&mﬂtéﬁec it §-Hen mum@i . s
Func®h$Q . av?ﬂglcﬂ@l% osrlﬁl F?Z%o Ly th arsten > @A y§Rtson may

optlon productlon CIfIC

compent &1 DEACkoad RNBEE aarad n@}armeﬁMlCL&OQﬂr) plalr(tlfamrﬁ Nynthetic.
194, Andersen DC and

Bi ot echnal o 12: 188 -
Refeog'&%ﬁ 'Ln('%é gyrﬁe%ﬁnﬁaeoﬁ% 15 o &U&mﬁﬂ% 13:
enco&#ﬁssé@rél®NAJW%ﬁﬁQnﬁhQWﬁ%hD%h@ZQQEEf%ﬂéﬁﬂge onand
in Biotechnol ogy 12:411 - 418. Suitable vectors can B

CNCopRgs§ERSor BdAsmalecad.e edhaithiengregpfded ateguence in
whlcﬁeguhgtgﬁ%s%ﬁ%%%%%e%or %Clu%h%%|g{?8 %%%qsgﬂﬁﬁgpes

term nator sequences, poVya eny
otheemtiarcer sequences, marker genes and other sequences
as appropriate. Vectors may be plasmds, viral e.g.
' phage, or phagem d, as appropriate. For further

syecibarts seeriter mmbetbLecut, Al 4g o
varigpg1ofOdL dEgpentigheatborlilaberat se}l known. Suitable host
cells include bacteria, mammalian cells, plant cells, yeast
and baculovirus systems and transgenic plants and animals.
Mammalian cell lines available in the art for expression of a
heterologous polypeptide include Chinese hamster ovary (CHO)
cells, Hela cells, baby hamster kidney cells, NSO mouse
melanoma cells, YB2/0 rat myeloma cells, human embryonic

kidney cells, human embryonic retina cells and many others. A

common, preferred bacterial host is E. coli.

The expression of antibodies and antibody fragments in
prokaryotic cells such as E. coli is well established in the
art. For a review, see for example Pliuckthun, A.
Bio/Technology 9: 545-551 (1991). Expression in eukaryotic
cells in culture is also available to those skilled in the art
as an option for production of a specific binding memberfor

example Chadd HE and Chamow SM (2001) 110 Current Opinion in
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Press. Many known techni ques and protocols for
mani pul ati on of nucleic acid, for exanple in

w@e@sanmbd on of nucleic acid constructs, nutageeEEB(04/003059
sequenci ng, introduction of DNA into ceIIs and gene

expressi o Si r ot b
mior SR o AR T e PEOVE i ERefEEg ) PR0)
Curré@@%&rﬁ%ﬁllqp BAMSahelo Bdg@l 13: eplm,, J;Ja)hfud{w@w £nd
Sons, 1988, Short Protocols in Mol ecular Biolo

Thomap e nch QA o FC U T8 OB F BHRIOUFT St O TF% SRR BPSY | ﬁ FEARVEL]
Mol ecul ar Bi ol ogy, Ausubel et al . eds., John Wley &
Sons, 4th edition 1999. The discl osures of Sanbrook et

Suitasme anst ustibedn die athofdant &y @mrestm@t@@r a@@?dth?enéh@

reference. Thus, a further as ln?n%h esent
n

appr? F?cﬁ??ﬁ%ﬁﬁ?ﬁ%;%F?ﬁ@ﬁc%%1ll% Alckerc acid

sequéﬁbé@SC&@@&¥E$@5§|§éq§@§Be§ hestysethyayibe skequehtes,
and may be in culture. Such a host cell may be in
enhan¢ep. SEAUAGRS presefee FEneheaMdsP LR | SHAYCAFFENAS

appr%@%%g ellu&%%t@%Qrﬁgi'QQ éiaéﬂfd§?e§i£éf Q'Qd'nﬁhage or

s of rese ention as "intrabodi es”
phagemddacséIa@prpwﬂah@dleEorIﬁurahedl@stﬂa¥8beease@0ror

gene thera 11 . Astill further gspec r V|d
e xamgt oo SO F 1 0T HEPodBcFREPERER T hult BG aci 0 FnER 5-o0
sambPOSk gﬁélRu§@§lDtrQ@©$tlQBlHHSpﬁﬂﬁbOMaﬁBMraEabbabkery
techni que. For eukaryotlc cells, suitable techniques

Presmy acy Utieoel teohRbEBEphane PFaksFessi 6Ar DEAEPulation
tran elec r
of n??gﬁg?ec? £ogp%%§%§guc |o§98§g§atg8gl Eeguclelc acid

Toh ahd ( I'ng retrovirus or
consBthetsyimuBagengsivaceeqgianotingf otntneduttéehl of DNA into

bacul ovirus . Introduci ng nucl ic,acig in the host
cellgepnd g%n%a?¥PE%P§%OB'eéggrﬁﬁ?igsﬁélP nﬁ§°%§én§ rvPrg

desc?ib@dpiﬂsgégaPﬁsfg syst-eny: PhetBlkass dnsysterduray Beology,
nmai nt ai ned epi sonal 'y or may incorporated into the

SecohdsEdn:EILbnorAuaubeénear eilfi edal , cApbROYdAEY[ £160181] 1988,
Short ro 8233509n“ﬂ¥1ecu322h% 09%g§§n%o%bﬁﬁendlum of Methods

from Current Protocols in Molecular Biology, Ausubel et al.
eds., John Wiley & Sons, 4™ edition 1999. The disclosures of
Sambrook et al. and Ausubel et al. (both) are incorporated

herein by reference.

Thus, a further aspect of the present invention provides a
host cell containing nucleic acid as disclosed herein. Such a
host cell may be in vitro and may be in culture. Such a host
cell may be in vivo. In vivo presence of the host cell may
allow intracellular expression of the specific binding members
of the present invention as “intrabodies” or intracellular

antibodies. Intrabodies may be used for gene therapy [112].

A still further aspect provides a method comprising

introducing such nucleic acid into a host cell. The
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targeted integration of one or nore copies at single
or multiple loci. For bacterial cells, suitable

wo e@bloiogaes may i ncl ude cal ci um chl ori de PCT/GB2004/003059
transformation, electroporation and transfection using

, bact eri ophage. The i ntroduct. e follo by
introdyediing 812 Yal 98U Ny Wp@evﬁ]&%’qf%n%‘iqﬁél%% \giekgo%ci d,
cukarrdti Pl d urd g Mot 1CIH S idemLpndidieds ¢orcium
xpression of the gene. |In one enbodinent, the nucleic
phospdeite dfrarefdandenti REAE Dewiaat il § ¢t PRI yEtone

. e. g. chraonosane e _ho t.i y be
Livodfin Sl A et l B e et e
retrdvEBcaninatd e mitirddie @anomescdinie cor dahce msdct cells,

standard techniques. The present inventian also .
bacu Ik ties B0 WAL Whi AT Corri9es Hhi N o @onsertbt 3R

part ShALE0 ADOYE: i@ QXPTESRAPMSYSE 6 4l 0bfles pDasmid
express a specific binding menber or pol ypeptide as
baseQWemMmtmm@mﬁmm@&etlh@lrb%/@%%%@ episomally

i nvention will ,no e Jll a b f_ex o
R A L
chromde@MPLE 10 ) 501 Bt | DicOfp@rdtich LmdB IseFviSoéy ant rhodym or

repertoire A |arge_single chain Fv (scFv) huma
targeirid bl IF HF Y %%r?%%do¥r%ﬂ¥%p?%%he?yﬁ%h5%§9£§ Pfom
mult#ghéi 5?.afng%QQ@Qriﬁioc@lPQ?g§ﬁlgaN§ét@écMﬂﬁqUé@dmay
or selections | 66] Sel ection of scFv ScFv which

inclmd&x@ﬂﬂ&meltthGi@@}Er$B©f©I@@ti@@nw@h@@érﬁpgﬁﬂﬁyon and
raries in a se%%es.of regeated sel ection cycles on

t nléb 1 2
rangRoh?Phant 1 Bact 2 _%f%?p%eg|ved human or nurine IL- 13
(Peprotech) essentially as described in [67]. In
brief,
The introduction may be followed by causing or allowing
expression from the nucleic acid, e.g. by culturing host cells

under conditions for expression of the gene.

In one embodiment, the nucleic acid of the invention is
integrated into the genome (e.g. chromosome) of the host cell.
Integration may be promoted by inclusion of sequences which
promote recombination with the genome, in accordance with

standard techniques.

The present invention also provides a method which comprises
using a construct as stated above in an expression system in
order to express a specific binding member or polypeptide as

above.
Aspects and embodiments of the present invention will now be

illustrated by way of example with reference to the following

experimentation.
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following incubation with the library, the imobilised
anti gen, which had been pre - coupled to paranmagnetic
wheadsp76and bound phage were recovered by nagneCT/GB2004/003059
sBepagat Lon whi | st unbound phage were washed away.
ound phage was then rescued as descri bed by Vaughan
EXAMEYE 4| [67] and the sel ection process repeatgd )
Isola@' fferenty 50l 1 g sy facmss and capture nethods were used
different rounds of selection to reduce non -
spec: fIdC bi Bdi gg Antigen was either covalently
ed,to beads nabeads M 270 carboxylic acid) or
Sckv A by 01 19 n%atl on prior to secondary capt uze
A lare Sstlrrgjljea\dmlm - Ot ey )b eadisa r{ Dymiaisatis Mb2B0y derived

according to manufacturer's protocols
from rs@dresdent Yé‘tﬁwibtr%o@ic?%r?%fop PrieL T %‘?rﬁeea ojul?é%t of
Pha g e o ol ] e Cabourn ot a [70]

Uni que clones were assessed for their ability to
neut r al L 13 as purified scFv preparations in IL-
Selegigl ocﬂspe% Vcell proliferation assays. Ri bosonme

ScFv d,n&mayrédckgram@@ T+ E3 onend etk alalc sé r Eeoedpfiage séFsplay
that specifically recogni sed reconbi pant fCt erially
librageira s el Mung@r 7S nef | FeP§1ted 3¢ Bepr btRchycLies on

recoﬁ%ﬁ #EBAJ @Elgffgrﬁgfgvéﬁkﬁwﬁ§neéraﬁu£ﬂﬂ§]IL 13
nit Iyt e BAK278D6 | ead clone fromthe initial

(Pepz&eﬁdad':])l msm’flabhyew edesoribedsbomel 67 Spl &y Poifat ,
and this te t b I d.
fOllQﬁ%ﬂﬁ|iﬁFu?%P}%%ef¥Eﬁ %u Sfﬁ&?#%yy Ui& 1$ﬂ5b£i?5§ed at

pronoter was ad
anti é}e Sihi&@Nthi@rbeéhi sentots Bascto pbaoambonaRNA. beads, and
he mRNA | evel, the construct contained a roka ch_at
bouncﬁlm\e‘”e%ﬁinﬁ@ﬁﬁv@,if?@ P BHIHSL Pt §af AB2 58 8}%@5 i&t

unbo&ﬁéﬁé& g%8£et9§sﬁéﬁg£? ghaﬁgun&h§h§%9pw§§dﬁﬁeﬂﬂ§escued

ortion o ene was added to
as déstrisea Bpamngbamist aRl b6sbnendi sheayelebEapneprocess
repeggééVegl££ggéE@K§g§E§ sur 8e§agn8 capture methods were
used at different rounds of selection to reduce non-specific
binding. Antigen was either covalently coupled to beads
(Dynabeads M-270 carboxylic acid) or modified by biotinylation
prior to secondary capture by streptavidin-coated beads
(Dynabeads M-280) according to manufacturer’s protocols
(Dynal). A representative proportion of clones from the output
of selection rounds were subjected to DNA sequencing as
described in Vaughan et al [67] and Osbourn et al [707.
Unique clones were assessed for their ability to neutralise

I1-13 as purified scFv preparations in IL-13 dependent cell

proliferation assays.
Ribosome display libraries were created and screened for scEv
that specifically recognised recombinant, bacterially derived

human or murine IL-13 (Peprotech), essentially as described in
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by nutagenesis of antibody conplenentarity determnning
regi ons (CDRs) where PCR reactions were perfornmed with
wmensopTeenf readi ng Taq pol ynerase. Affinity -PeEe#2004/003059
sel ecti ons were performed whereby, follow ng
with the librar the biotinylated human -

. bati
Hane%EgglgﬁkgglééptuF@étB§1§Urgb?a§ﬁ§?ESDGC gpddclone from the
initPALagaoBeti spheqds CBypal-+ME8Q) ?@goge%ggd%§%25§r¥ormat;

conpl exes (nRNA-ri bosone - sckv - IL
and peedveerplayenngaesilbssgpanalyonsedi fst Unbeamg creation.

hed . The nRNA .encodi ng_t he
on R T B BB PRE RO RN AT e ror
effidesoti bednsorHanesnetoahriidl3] oandhehgrRAl eel/dn the

process re eated with decreasing concentrations (100nM
const rli%bo%%tvg%n%dr BuRdskasyobiet rhAhracea-hindAnpLS1ts
hiREEELNGa kK | egti 5 r ohaPEeNeLECR W3S 8L89 1 x,
(s lused t%afurtﬁggagﬁg§2asg£l? ?ary s#ze. TEree 1#83e%ch1n
the fpeensPddesvad removederrdeappoyedo200, g3I5 dndnéd. 211)
i ons r_1,000 bp af standard PCR reaction,
was %gégésc?i%gg TR ﬁaﬁ%?ggfu&giB *protocol (dontech) )
during the selection regine. Initial error prone PCR
.. reactions took place before round one sel ections
Ribogoppretcdt Y 1DeRArias sepseyednfreBuBlKaT 8BFr berpr oeated

rfer : r e L.ons . .
vy mCE 86 87 L R, DSLAT ok YGA0L£6,TEUELERSRA sogsons
(CDR$ epriesent BER vee pcbponsi varef pet boesefir et hheoauppub £

f ti d subj ected to sequenci ng as
read B h T g TP TGRan BEELTEFE7PSaRd CEDBGELCRE HPoE70]
perf@rﬁ&&CWKE&%E@ﬁSfM@I§w§§§e§§§@b§@£oﬁhﬁifhaghé'leEQr{: the

. . heutralise IL-13 as_purified scFv preparations in
biotyny st deitael - B oves eraptoredskayst reppwPLEL R-coated

peraffACSILSHLSD PORARENONO Pl i 9B TKCL BckfFores
(mRNA-ribosome-scFv-IL-13) were recovered by magnetic
separation whilst unbound complexes were washed away. The
mRNA encoding the bound scFvs were then recovered by RT-PCR as
described in Hanes et al [113] and the selection process
repeated with decreasing concentrations (100nM - 100pM over 5

rounds) of biotinylated human IL-13 present during the

selection.

Error-prone PCR was also used to further increase library
size. Three intensities of error were employed (2.0, 3.5 and
7.2 mutations per 1,000 bp after a standard PCR reaction, as
described in manufacturer’s protocol (Clontech)) during the
selection regime. Initial error prone PCR reactions took
place before round one selections commenced at 100nM. A
subsequent round of error prone PCR was performed before round
three selections at 10nM biotinylated human-IL-13. As above, a

representative proportion of clones from the output of

66



10

15

20

25

30

The neutralisation potency of purified scFv

prepar ati ons agai nst human and nurine IL- 13
whr@aobicyd ty was assessed using TF- | cell  PCT/GB2004/003059

pr oI [ fer ation assay. Purified scFv preparations were

By desari bed in Ex of W01/ 66754.
sel rotel n concen Tt io ocftepﬁn?‘?l[gﬁsﬁﬂ}l%q%]p%? at¥ offgscribed

in Veerghadeter mlne[(BMSIaﬁgj tdeo RGA ret hod (R er cainiqd&-clones
hur{;ﬁ eloid cell line established froma

Werep}tﬁseerﬁs SHrioladiikdeni b foBgleut el srE-JLckd [a$ i ne
W r gqg ion. In
purllt%efsca%teds%g’ect F lcC{eI{I)Slr ssﬁrjefg’p\c;lﬁéde to eeq{tjh J*'fj:furran or

prolgfisnedilan aE3Ay89] and were maintained in madl a

contai ning human GV CSF (4 ng/nm, R&D Systens)

I nhibition of IL- 13 dependent pr oI i feration was .
ExAMigtreran ned by measuring the reduction in incorporation

of tritiated thymdine into the newly synthesized DNA
NeUtszaldﬁﬁt&I%P@éﬁnscy - laftfeil“rﬂas%%;ﬁﬁ%tmdrhén:ﬂb t2lls

MR, rained ;ir om ﬁﬂ’f gn% mai nt ai ned
aep acceglrtgﬁ&tng to suppl fﬁ? protoco say media conprised
RPM - 1640 with GLUTAI\/AX I (Invitrogen) containing 5%
0 te
The Eﬁ%%tt%la)lq%\éigﬁ% Ser z:eél é/h Zagf;:l]fb So:jslchén;[ rgrrql%a?@tlons

agaipet ﬁh&ﬁnbﬁn@eﬁﬁlﬁﬁlﬁl‘é@@m&@ ¥ 32 %18 f Yasd ﬁ%sé§?31ng
medi.a renpved by aspiration and the cells resuspen

TE-1j fedds pyorddraatinms aﬁﬁ@desiumsflﬁéb@aﬁefd ptmnaecamrdns were
prep‘é;ecletjs akegespended at, %xfa%mg) conceptyat) 6%137&5 4 g’P&R}:eﬁr\n

s/ min assay ne soluti ons’of _
concpntpbmgane)oﬁeperdiheﬁe&cww'@h@pd&&t&@@scQﬂﬁﬁﬁ&ﬂéﬁéﬂﬁlned
vant anti body not directed at

uSlnPL g&ésmﬁggfidms] Pét%:]fglﬁ ti V& dortr 8l %uﬁé@oﬁeﬁéfrﬁmid cell

llnebastab&abhﬁddﬁkbﬁeg BH%&%nQrwq%%'%%ykhroﬁé %P ro%%%ﬁ) The
was_added to a final concentration of 50

TE-1nfRéd wiph ﬂﬁefagppépde@eedteem famt Bbmdyvari antdot aI
prolYeLuAR:gh 100 plkve sb%c% 2 vell 352 s%%%%%d te either

human or murine IL-13 [69] and were maintained in media
containing human GM-CSF (4 ng/ml, R&D Systems). Inhibition of
IL-13 dependent proliferation was determined by measuring the
reduction in incorporation of tritiated thymidine into the

newly synthesized DNA of dividing cells.

TFP-1 cell assay protocol

TF-1 cells were obtained from R&D Systems and maintained
according to supplied protocols. Assay media comprised RPMI-
1640 with GLUTAMAX I (Invitrogen) containing 5% foetal bovine
serum (JRH) and 1% sodium pyruvate (Sigma). Prior to each
assay, TF-1 cells were pelleted by centrifugation at 300 x g
for 5 mins, the media removed by aspiration and the cells
resuspended in assay media. This process was repeated twice

with cells resuspended at a final concentration of 10° cells/ml
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concentration of IL- 13 used in the assay was sel ected
as the dose that at final assay concentration gave
W@ p@soxicont eI y 80% of the maxi mal proliferati vVECT/GB2004/003059

response. All sanples were incubated for 30 m nutes at
room t enperature. resuspended cel|s.were
in a{fh BUGHa. | DBAcRC RS A" BoPht ST LGPOE 4 ot R Leeas®)

wereV@iy@@e@ft809h51é@@ikedﬁééﬁaeﬂ£§£@§oweiﬁ Lpsybakedihor an
72 hours at 37C under 5% CO2 . of tritiated

lrrel¢wm¢@|@@t(hgdnfm¢h1dlnﬁmﬁe@aétthbnlédﬂéﬁ 18eeaeh 2
nega@f§§ya§°£Pt angegﬁyﬁ%% §t§§c¥§£fiéﬁ%uég§9vé Bﬂﬁa?ear

i'ncub ours. s were harves
mur i gLaSS KP@pEofethErw@bahdSedPEbkanfEhHEr¢onsengratlon of
harvester m dj ne incorForatlon was gegern1ned

C
50 n%7 %e®a%ké?ﬁ Wb%%bah? #PRF OB AﬁEe|FaaFdan ody in-a
cj 0 0 a I
tota%%%%u b a0 ST Er L A R o LB HSF ey Pt ¥ s
concé@tﬂati@n 6ycreslBetiveenihuohAs asdapuwhpBesantcgerd ne the
Cross - reactive neutralisingﬁantlbodles wer e

dose opaf nall. L¥NBLdREERRCECRAENETALAER dAYSoABPAREIMatelY 803

of th@“ﬁéﬁ?méi iélﬂfékééhbé'BQc?SE¥é RIE QQh@negdwE&@m
sel ections. BAK278 D NO 13; VL SEQ

incuddeanto BAKQ6Ad Lt & YHa SEC b hEmeBatheSEQDDDMNObf24)
recogni sed human 1L- 13 whil st BAK209B11 (VH SEQ I D
resuppenoed QﬁléECW?EﬁhEﬁeQ6§d¢%€oﬁﬂ|§é6hnﬁﬁﬁﬁ§ ppingato give

St S R M T R S Y
incu@@geél%gyr¢§p§8%g%n%¥ 3BAKZ09BIL £ @y e 23) ﬁﬁcﬁf%ﬁﬁ%&ated

neutrali sed murine IL- 13 with an I'C50 of

thymi8HAd (EXAMPLENS, NRpky akhsathen Qaa@acyooéabﬁaasebgn@slnt
fron1targeted optim sation of heavy chain CDR3 of
and pasevitalaEpsnesrenrehBrned §3 §BpenBenbatrr| fopg p further

4 ho@£9['&gifg'Qgrésﬁ§¥vested on glass fibre filter plates
(Perkin Elmer) using a cell harvester. Thymidine incorporation
was determined using a Packard TopCount microplate liquid
scintillation counter. Data were analysed using Graphpad Prism

software.

Results

Despite alternating selection cycles between human and murine
antigen no cross-reactive neutralising antibodies were
obtained. Two distinct anti-human and one anti-murine IL-13
neutralising scFvs were obtained from selections. BAK278D6 (VH
SEQ ID NO: 13; VL SEQ ID NO: 14) and BAK167A11 (VH SEQ ID NO:
23; VL SEQ ID NO: 24) recognised human IL-13 whilst BAK209B1l1l
(VH SEQ ID NO: 25; VL SEQ ID NO: 26) recognised murine IL-13.
BAK278D6 (Figure 2) and BAK167A11 (Figure 1) as scFEv
neutralised 25 ng/ml human IL-13 with an ICsp of 44nM and 111nM
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Gsbourn et al . [70] have denonstrated that targeted
mut agenesi s of residues within heavy chain CDR3 can
wa@2@nhiobiceant |y i nprove the affinity of anti bodP@BEGB2004/003059

Sel ections were perfornmed as described in Exanple 1,

on scFv repertoires in which_residues within the,heav
respeRat TF CORPOR2 BARD T 8bR-FSER) D N = 67 CBAKEBTATIL{ 80 25
ng/ml BuAnd7r.had Heen kandery sedidynmut agenesis . Uni que

clones fromthe selection output were identified by

DNA sequenci ng and their neutralising potency assessed
sgFv in the TF- | cell proliferation assay, as
EXAM%%%C?ibed in Exanple 2 . Results Significant gains in
Neut pol epeyiver poaehcgved flendbelbnksnéagestaThetaost
.potent clones fromthe BAKL167All |i ne re ,
OptlfBAR@?LS@@,OéARGiZ’%CQﬁdnBﬂR@gz% RRFERAL SlEYoRad™ E86 T0-

13 d%%eﬁaé%éFEQUEecéha Bro@@k%rﬁt@éﬁ“%%@%P?CtiVe!y agai nst
ng/m human IL-13in TF- | cell proliferation assay.
From t he BAK278D6 |ineage the nost potent clone was

BAK502(GD i s_scky h 0 [ 25
050 P ket 101 887 EnOPRA T =T CdeF e r SPLRECEr o
mutagssayié Fogures2iueEXAVPhEn4hdleutr ahbsat COR3pebency of

. BAK167Al11 and BAK278D6l i_neages agai nst non- huna .
signpfigapkly LImp3o¥RJtRR PELLR tvaP%aﬁPtaége&ﬁareée@FFHlons
wereaﬁéF rhe&_EEedEE@rkbEaCEBfEgsﬁﬁméemt 68! kcFv repertoires

proliferati on assayNeither of the BAK167All and
in wBAKR78881idusanwithin3theuheabiysihgini FBBgeotwBAE278D6 (SEQ

o oY bheaEkRe TRt ERERR el paly BlhobRehofrRBkg ed by

nuta§ehesied bakgher theheeptrirBhsahboBeandtibnnivtdlbput were
. devel opnent: shoul d preferably be cross - _reactive
idengii fhedohy - RNfaACAPFRELBY BNA13hgAY BRYGIEE LEELHGNPOS SRCY

asse¥@Lhagt Qbpllinl3ne Rroki €B12r BB R@c8btion assay, as

described in Example 2.

Results

Significant gains in potency were achieved for both lineages.
The most potent clones from the BAK167A1ll lineage were
BAK615E3, BAK612B5 and BAK582F7 which as scEFv had ICsq of 3nM
(Figure 1), 6.6nM, 6.65nM respectively against 25ng/ml human
IL-13 in TF-1 cell proliferation assay. From the BAK278D6
lineage, the most potent clone was BAK502G9, which as scFv had
ICs0 of 8nM against 25 ng/ml human IL-13 in the TF-1 cell

proliferation assay (Figure 2).

EXAMPLE 4

Neutralisation potency of BAK167A11 and BAK278D6 lineages
against non-human primate IL-13 and an IL-13 variant
associated with asthma in the TF-1 factor dependent cell

proliferation assay
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amno acid at position 130 is substituted for by

glutam ne (QL30R) . This variant has been genetically
waswmsoimbed with asthma and ot her allergic di SPEEE82004/003059

[37, 39, 41, 71] . Crossreactivity was determ ned by

the ability of purified scFv preparations to bind non

- human primate IL- 13 and IL- 13 variant by surface

NeithgkaggnﬁhéeggﬁgggﬁlﬁBg goéﬁk2@@B%yﬁhﬁaanﬂCﬁBoﬁ%htrall51ng

y was determ ned using the TF-1 ce
lineapesl weeeahiohnassapssPreduttiven Shewihgentpyge therefore
vari an

n primate for Wil
deCld?ngnh%ﬁﬁnQPEEOTén&a§r65F§ﬁﬁe§°Fr%ﬁ?|%3|V08§ & gé%ed for
furthe@d bfatﬁﬂll BY t$bhe anddicneati ed 1mitagesesieat(: Stsmaiua@ene

kchange(r) kit) to yield a cDNA encodi ng vari_ant
prefelrablYSbGTﬁéoéédeﬁ@CéEééf@eWééhf 5PFBURA Y 8L (T ey 1113 and

shoul%ygggg gg%in?n%%¥la5% 13 wasiabt aihngd by, BERiine at

gen om ¢ ate using degénerate primers based on
amlnotbethHanpbbltlansé@@enseSUBathtw@@dhémmwQMWQﬁﬂﬁ?mlne

rhesus and c¢yn u uen [ t
(Q1308dchTHtRer2p %ngﬁg 3& %ﬁﬁ IL %é%ﬁ%}%ﬁgﬁﬂﬁith
asthm@MaRe 3¢hds @E‘l@e&rgﬁcl%)lsea%fé%"ﬁBwant’M lad. ,t yy3el, . Cross-

variant and non - human primate IL- 13 were

reactswb@@qwéﬁtU@tﬁ%ﬁﬂégébénu§ﬂﬁgaﬁﬁé%&%ﬂﬂﬂnﬂqﬁkiled SCEV
Prepagaag: 253 9 %)ﬂ%ld]e'}qt (rxl—%\ﬂrr{afno%?n% atEXRI-ASSi QY consty UedSiant

a car er m nus nity tag to the
by su@Rices $ae spioot edas drizatcal Bimqurlafnadalsm ffomtional

actlvlar%eg{aé&ell condl%oned % rngoéln'e&ggT oqlen%f tlon

assayafflnlty of purified scFv preparations to nonhunan
primte, variant and wld type IL- 13 was determ ned
by surface plasnon resonance neasurenents using a

Prodq%aiﬁcoggenfzoogqa %Soraéﬁzfégfq %@Iig%lvl\g%%%u%ﬁggépgl -13
A cDNEME SeRsQrds-hiRse Usintgn a8 nea < aipld inge ki £ r ¢8| PeotejGen
and maotd:La:EJ_Seudr fbaycesJ_dteensollfzyec(:)’gedapn[l)rtoa{(gljennaetsell (Stratagene
Quikchange® kit) to yield a cDNA encoding variant IL-13. The
coding sequence for both rhesus and cynomolgus monkey IL-13
was obtained by PCR on genomic DNA template using degenerate
primers based on the human IL-13 sequence. Both non-human
primate (rhesus and cynomolgus) sequences were identical to
each other but differed from human IL-13 by seven amino acids
(Figure 19). Recombinant wild type, variant and non-human
primate IL-13 were subsequently expressed using the
baculovirus expression system (Invitrogen). Expression
constructs added a carboxyl terminus affinity tag to the

expressed protein that allowed purification from insect cell

conditioned media to near homogeneity.

Qualitative binding assay using BIAcore

The binding affinity of purified scFv preparatioﬁé to non-
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200Ru and three concentrations of test scFv
(approxi mately 35nM 175nM and 88nM in HBS - EP
whoedoseo7epassed over the sensor chip surface. TPET/GB2004/003059
resul ting sensorgrans were eval uated using BIA
eval uation 3.1 software to_ provi ative bindin
humary Rrimsge . GHSRP bt C%Jrldrhw%%g% % Srier Ry ed by

surfaﬁ:se%q:flta{s%ﬁctry BSs Slescdd besh 4 ir Sxanpd alilrw_l;w Bhﬁcore 2000

fol l'ow ng nodi fications: non-human primte |IL-
Biosenanin (B¥Acaie |ZLB 185 (TRBOR) D eth o i £ thénh%aﬁl [72]. In

r / 5,19
brleil dﬂgéﬁgné'?néj F@/%I?% esu% é‘%%oﬁl%% %H ifine
coup]ﬁ&sﬁw{ﬂta}qa?jmtghmes)t ait tﬁa.iuﬁ@é@g&ﬂﬁnsbuﬂ;y not Wﬂ@imately
i ne ad the required cross - reactivit rofi
200Rg @1 (it He q%?%fb&ﬁ%ora%v% opPEhtS¢ f%Q{@?OX%ﬁ%?gelY
350nM | NGO o Wasq Sepey tad hys bl passaye @sg@aro&séfathegsensor
t’hat BAK278D6 (Figure 4) and BAK502 gure 6% wer e
8

chip afbluefaczﬁ nethe a¢¢%@lmnsmsowramﬁewm@ra@mvnua d using
. var t | h
BIA %Sglﬁfa r?%?%l ﬁ?felgw% on agféay Wi hgﬁie%it(au%g% g%% fata.

potency. In contrast, although BAK615E3 (VH SEQ I D NO
33; VL SEQID NO 34) had a significantly increased

TF- lp%?%‘ﬁé)ﬂo Prt hurmn IL- 13 over its parent BAK167Al11
(WH SEQIDNO 23; VL SEQID NG 24) in the TF | cell
proliferation assay (Figure 1), neither clone bound

The awwry basapepforme@ ossentiahtyias desenibad BnAEspeple 2

bi,ndi Ce
o S 25 P SN S A9 D006 i
humaz@fv&é’i@ﬂBDﬁL% ( GEBOR) Nﬁldlﬁjlan’dyp/é. (L SEEn | DLNDS dd)e

were aligned to the knovvnh ernm i ne sequepce
used (e SEASEHER BhaRR ?ﬁs?oaﬂa %Po%%élfl g%?ign ?H /mT

respég@ﬁ %ed by sequence siml arl ty The cl osest
germine for the VH domain of BAK278D6 (SEQ I D NO 14)

and its
Results
BIAcore binding assay data suggested that BAK278D6 but not
BAK167A11 lineage had the required cross-reactivity profile
for further therapeutic development (Table 2). This finding
was supported by bioassay data demonstrating that BAK278D6
(Figure 4) and BAK502GY9 (Figure 6) were able to neutralise
human IL-13, the human IL-13 (Q130R) wvariant and non-human
primate IL-13 in the TF-1 cell proliferation assay with near
equivalent potency. In contrast, although BAK615E3 (VH SEQ ID
NO: 33; VL SEQ ID NO: 34) had a significantly increased
potency against human IL-13 over its parent BAKI67All (VH SEQ
ID NO: 23; VL SEQ ID NO: 24) in the TF-1 cell proliferation
assay (Figure 1), neither clone bound non-human primate or

variant IL-13 in the BIAcore binding assay.
Germlining framework regions of BAK278D6é and BAK502G9
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derivatives, was identified as DP14, a nenber of the
VH famly. The BAK278D6 VH has 9 changes fromthe
woRb4/0gmpa i ne within framework regions. The cPOBEE82004/003059
germine for the VL of BAK278D6 was identified as VI3
3h., The BAK278D6 VL domain (SEQ I D NO _14) has only 5
The JEHANGSs HdHa ywdgeﬁqﬁq%%qﬁq%%\fwm Y orfs NO: 13)
and VI akfé%\@g'bt hegi ans Qfe RAKAZBIR ANnG, idre defdMatdwes were

returne o gernline by site directed nutagenesis
germl(iSter ateapeme cQuike Harg/BESH dadaldertt i (Al anthttde closest

native, h anti bodi es . EXANMRPLE 5 .Neut [ o)
germlinie r}&?r%f_nlaﬁ}eeafgtbc}f oheE Fromtark lg-;l &ed yo'ptrj'lrh?né s%jta(% éé)englcof
germIN@RV ¥ xhaine GBRIqand rheay e sD COREG eruaeveesl Hf and its

BAK502@& in the human | L- 13 dependent TF | _cell

derivstaivieter atd on- sl 18 S o Iphase RIMRGR i M sAtT offhas
rami 1ET FOIITBEhASS) 165 BAKSNZCS sapuienee, e el i Mgk rmi ine

ramework regions as a tenplate. Selections were
withiperfremmdsssergiald y He deserddeddmBregpfer 1tlom VL of
scFv repertories in which either residues within the

BAK2 R4y yiahai e e Last aredly chai A REDREKSH SBAKEG2E5 R (SEQ
1D NREA f}{ﬁ&%ﬁt@w&ﬁ%%ﬁtﬁ'%ﬂ&@%%m the

sel’e wer e y- DNA sequenci ng and
frameweeil meyitared | Sirgnesodencye @isses el BRKH 8 PE | @ud stFy
. preparations in the TFE- | cell, praliferation assay as
der i YIS DAF T TSR -0 GRAVOIE WY & Lomstt Tet 8ef or

nutaddie ISt (POt gSedVoed 1Ienesnd® 1t pv s et dexpl €851 prmasch
~whol e human | 9694 anti body as described by Persic et al
native (gom @Hell@gyied- 18) with a few nodifications. An
ori P fragnent was included in the vectors tofacilitate
use with HEK - EBNA 293 cells and to all ow epi sonal
ExAMPEPpIS cation. The VH vari abl e domain was cloned into

t he, pol yl i nker between_the sec [
Neut%ﬁ&gggﬁgé%”%%tency o? leag cfoggglggo$egg§&e§gguence
optimisation of heavy chain CDR1 and heavy chain CDRZ
sequences of BAK502G9 in the human IL-13 dependent TF-1 cell

proliferation assay

A second phase of optimisation was performed using BAK502G9
sequence, with germlined framework regions, as a template.
Selections were performed essentially as described in Example
1 on scFv repertories in which either residues within the
heavy chain CDR1 or heavy chain CDR2 of BAK502G9 had been
randomised by mutagenesis. Unique clones from the selection
output were identified by DNA sequencing and their
neutralising potency assessed as purified scFv preparations in
the TF-1 cell proliferation assay as described in Example 2.
Vectors were constructed for the most potent scFv clones to
allow re-expression as whole human IgG4 antibody as described
by Persic et al. (1997 Gene 187; 9-18) with a few

modifications. An oriP fragment was included in the vectors to
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gamma 4 constant domain of the expression vector

pEUS. 1(+). The VL variable domain was cloned into the
weologloTsher bet ween the secretion | eader sequePCEGaRE4/003059

t he human | anbda constant domain of the expression

. v.ect.or pEWM, 1(, - e ti body wa urified from
faCllclgcnacﬁeti one %Ibl%éif—r%%&gﬁ\ﬁ Cig]'a’l%eaﬂi 'g%-a}}%‘ﬁs?plsomal
repligitBicbii the ONStyalet $p BX PI&ESi Mavdeavyorddd 1hghttne

chains by protein A affinity chromatography (Amersham

polylppxtadishve e THe pur e 5 el eht I IsiBr pregpeeaes onsd wele human
! ) .. t
ganunagt@rddn%tfa{r{tl[ Iedrt]%ﬁi?%g%ftﬂ{eede)%rés%]}&h p&pé)&?g:%r el?%ﬁli .nl (+) .

uffered sa prior to evaluati on.
The ‘Gorveeritakdtd atrmwaisn ded £ rai ovext biyn tre ashier | gl pbsok dANEStween

at . 28Qnm usi ng the BCA nethod (Pierce) .. Reformatted
the e AT SHA1 BT b herte elfilda constant
domaieoettHeld3p evad @bl v @d# prdwinan )l L- 13 anti bodi es

inthe TF- | proliferation assay described in Exanple
2 . Results As denonstrated in Figure 5 the comerci al

ti - ; - r,0C|l 0 was_. sho _
WhOle?gi tg%g%a niv?%?n%ﬁ({/@lt%?eé%o ecn%n%égtgi C!nnse?c? h"ggrr%lna IfLr-OIi\QEBNA
293 aelds tove tommefaitadd anttitbathn siESld s HArdsaindg Havy and

' i 471 pM respecti vel y.
light%c&%{zl%zslc e\g’rt I'CS)% oafée@]é%iill M a?ﬂ%ﬁ@@%ﬁ%@? (Amersl%/am

PharnBAb167R2 e Qdh - BAKLA 831K 2 BAKILBAGR. 1o sterile
BAK1185E1, AK1185F8, dé}ived fro% BAK502(0 (%ﬂd SO

£11terBAKBORIGE Hommehge )4°Ci dnwbhobphhechsaryeehal malBRe QIPBS)
prion 2 e heen L argcted, shoved | mproved BOLSNOY 25, by
mea sulrABGO WFRIHCR Y & tTal gl Red N GRNVRIS TN 1y V‘M@rce) )
anti body human 1g&4 . Each of ‘these VH and VL domai ns
Re forpgditeidd an drgfd whdie reedpdotdives paind mgsnofrdadase
conneS 4TS,/ SRS, AL ORI LA gng ne-s
prolilferat3onhals segnuldsser ionel Amenenefld bem  al so specific
bi ndi ng nmenbers conprising one or
Results
As demonstrated in Figure 5, the commercial antibody B-B13,
(mouse IgGl -Euroclone 5) was shown to be significantly more
potent against human IL-13 than the commercial antibody JES10-
SAZ (rat IgGl - Biosource) with ICso of 1021pM and 471pM
respectively. Eight clones, namely, BAK1111D10, BAK1166G02,
BAK1167F02, BAK1167F04, BAK1183H4, BAK1184C8, BAK1185El,
BAK1185F8, derived from BAK502G9 (and so “BAK502G9 lineage”),
in which the heavy chain CDR1l or CDR2 had been targeted,
showed improved potency as scFv over the commercial
antibodies. These improvements were maintained on conversion
to whole antibody human IgG4. FEach of these VH and VL domains
individually and in the respective pairings of these claims
represents an aspect or embodiment of the present invention,

as do specific binding members for IL-13 that comprise one or
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nore CDR s fromthe BAK502(9 |ineage cl ones,
preferably a VH donmai n conprising a BAK502® | i neage
W@ ed050676MICDR s and/or a VL domai n conpri si ng BCT/GB2004/003059

BAK502& | i neage set of LCDR s . These may be

enpl oyed in any and all aspects of the inventian as
more 8?3&P8@ed?&?§g%ﬁ§FéfH§rQﬂﬁdlﬁgrpﬁ Fv8s ST PBARS OGS s ©F
more WHRL e zhbhbediesnklbaGth hadeagel €20nkangipte fdram1344pMu

to 283pM BAK502( as a whol e anti body |1gG&G4 had an
domaihCsompirisdnghve BAKSOR&@r \ineaoer Sﬁﬁppévé‘%@rﬁ‘t@ ignd/or a VL

domai%gtﬁﬁﬂ%éé(égwgd ﬁbO%A%%togird@gg&gl%@%gg%i ¢ &g)%\ﬁgfsc.haﬂﬂgse may
be emBAK§EAGAn Shat ksl cdll cempatissoifs the Bnveh3 iwer esmade

i usi ng an ANOVA foll gwed by g Dunnett's t est
disclgggry §ilsepPRECa e L& M nar SP T IEGHES Eﬁh&gigﬁg%QQHQ§nwh°le

antiblé_%ﬂi%%t qd qanhi nadhumar cantihedies £Fom 4 hepiBAKZ 7886pM .

i neage underwent further characterisation to
BAK508&Persi newhivdier agppddicdyciliofd Tassan Acudedl BAkEH2GDn

VH SEQ ID.NQ. 15: VL SEQ | . i t .
summagd] JE00od BRRTEEAET S(un SEOTHNGC SR St Y s
targe%g§gaaﬁaBﬁKbh&3H40@MH SERJ DINRO:37; o CSEQ | BEYDID NO:

ich are representative exanples of clones wt
8) ofnBAKPURES: ond atd SdGA! AHIRR HERNSart® Redy’ dHdli%h
usingPhnBARRACENaSRRH ipely pURXAVRLE & Meutyald SHd Ofsis
potency of | ead clonés fromtargeted opti m sation of
(InSthdéawpfewaire)CDRI and heavy chain CDR2 sequences of
BAK502( agai nst non-human primate IL- 13 and an |L-13

vari ant associated with asthma in the TF- | factor
Furtﬂ@ﬂﬂﬁﬂ#ﬁﬁbﬁéﬂﬂgdﬂi&ﬂferatiOn assay Cross - reactivity
of anti - human IL- 13 antibodies was determned b

Seleciyesh PR GRSt $hdiF h g BIEavetRe 11ineadend
unde%&%%%%%ggqu Jedigted i ilofeld RQidfglatinm as
specificity. These included BAKS502G9 (VH SEQ ID NO: 15; VL SEQ
ID NO: 16) and its derivatives BAK1167F2 (VH SEQ ID NO: 35; VL
SEQ ID NO: 36) and BAK1183H4 (VH SEQ ID NO: 37; VL SEQ ID NO:
38), which are representative examples of clones with

modifications to heavy chain CDR1 and heavy chain CDRZ of

BAK502G9 respectively.

EXAMPLE 6

Neutralisation potency of lead clones from targeted
optimisation of heavy chain CDR1 and heavy chain CDRZ
sequences of BAK502G9 against non-human primate IL-13 and an
IL-13 variant associated with asthma in the TF-1 factor

dependent cell proliferation assay

Cross-reactivity of anti-human IL-13 antibodies was determined

by their ability to inhibit non-human primate IL-13 and IL-13
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Exanple 4. Results Optim sed anti -human IL- 13
anti bodi es BAK1167F2 (VH SEQ I D NO 35; VL SEQ I D NO

W@ 8)05a0m9BAK1183H4 (VH SEQ I D NO 37; VL SEQ | BXNGB2®8)03059
mai nt ai ned the specificity of their parent BAK502(9

. (VH SEQ I D ; VL. SEQ |D_.NO  _16) (Figure 6).
VALt ehe @%??'?'Sf%éﬁi %%#lvw%i%%%amg S es hdciag
Example their ability to neutralise non-human primte |L-

13 and an IL- 13 variant with substantially equival ent
potency. The 1 C50 for BAKS502& agai nst human, human
ResulM@&iant and non- human primate [L- 13 were 1.4nM
1.9nM and 2. OnM respectively. The 1C50 for BAKL167F2
Opt Lrgigree ch stn thiumaumath Ul ¥ aam atib o divels nsak hueran2 pf vamsEQ! £ NO:

. N spectively. The_ |C50
35 5 ST 9 35hi AL MOBHE M ei vre abh M0 55 VL SEO
ID NOwree) prdivedeiddd tde Wb D 8M y lo oM and JarOAM BaK502G9
respecti velfl. These clone's are suitable for

(VH SHRrHp R ct eV BSERALE NO Nelft ¥ al Fsdwee pot enkgteficy gains

: ; = 1 t] gal natijive. huna

R N L e e S T M R AR

neut kg iser uence dnesn fouimapot ert+83 dhd |y cosyl atvoni sht esith
i nventors, have denonstrated the abilit

h of _
Subs% ST ¥ e iR R tth%elﬁ&ﬂaF?%e%f‘%éQﬁﬁﬁnéﬁﬁln“
humadﬂshdﬁéﬁ”ﬂHﬁ¥éﬁﬂjéﬂdiﬁﬁniﬂhﬁgﬂnﬁ¥iﬁﬁté”IﬂEK%“&@f@uf.4nM,

expressi on systenms. Al though, there is evidence that
1. 9nMrefid pr JUE% SiaRp asiahitsl knoWre i Iesrafinal BAK1§¢3Femsgdonst

I L, cts there are key differences in

humar%r glt%ér?a%{:é{ayfclgbsdy a%}%ﬁr}mgg}%‘%h|parﬁf§a§\?g| _ pﬁ@l"&?}f%nl'onM’

1.1nM P4d ITHnM meantartsi ielvestiigat®erl t herabrkit §38f against
BAK278D6 der,vatives to neutralise native IL- 13

frumatye FUGEY Y o Hurfdl Qa1 yisMRE Jhadet | 0wkt eve 50| Gt S,
1.0nM%dd exl@fv ele HedthBleff OMiBse clones are suitable for

therapeutic use.

EXAMPLE 7
Neutralising potency of lead anti-human IL-13 antibodies

against native human IL-13 in HDLM-2 cell proliferation assay

The human IL-13 sequence has four potential N-glycosylation
sites. The inventors have demonstrated the ability of BAK278D6
and its derivatives to neutralise recombinant IL-13 expressed
either in bacterial or baculovirus expression systems.
Although, there is evidence that many processing events known
in mammalian systems do also occur in insects there are key
differences in protein glycosylation, particularly N-

glycosylation [74].

The inventors investigated the ability of BAK278D6 derivatives

to neutralise native IL-13 released from human cells.
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patient with Hodgkin's disease. Skinnider et al [76]

denonstrated that HDLM - 2 cell proliferation was in
w@aros/oamspendent on autocrine and paracri ne rel PEEEBOGI04/003059

IL- 13. Lead anti - human IL- 13 anti bodi es were

assessed for their ability to inhibit HODLM - 2 cel

proliferation nediated by the rel ease of native (or

HDLM+@Aatek Bl $ ywOe6UL £bDGYed Loy 18re kA M QL CELI [285a¥rom a
. protocol HDLM - 2 cells were obtained fromthe
patl%@%t%%m% APk LR gS veRS #kE oof i 5@eR ehdaZellVRUI t ur en

HSMz) i hed ' lj [ of | s.
e A AT o Pl L P REF LB S PhOR hFSBR pase
dependent towgenjocontai andgo2086 f et ate boysaeoseruAL 3Pread

.t S e cells were pelleted b , o
anti BB AR P Tt B et rir “aSirre et neohetinal Ferbladty to
inhitoyt asmin-a | @81 Bngrdhereed t sod andspended,{nchLesBicase of
medi a. This process was repeated three tinmes and the

native| {Qr ikrlearihhy | ceestispehdele-13- a final
concentration of 2 x 105 cells/m in assay nmedia. 50m
of resuspended cells were added to each assay point in
HDLMa 9% hkldssspayrptatel Test sol utions of antibodies

' i pli iluted to the desired
DL e Al Ton VRS T s DR 6 B0 e bRy pon

Mikraodddiothndiotu rest Bt tuddn  ISMRs 445@0n26n 8, Negat i ve
control. The appropriate test antibody in a total
aCCORFH Ngne O fS W 1 ¢4 \ieF ot e les addsth ¥ onediea cedhsyisad hRPI~

; ' VY t ssay wvol une of.J [ .
1640 \E}\\gﬁé}y %gis%%/m%% ajt eglﬁvelr%%%ﬁba S %Ufgﬂ%?a%fovme
serunQC Rmider 5% .a2myyl e tdé]t]iﬁtvﬁéiré fb’éﬂ.‘ﬁé’@@ctl (a@d

/M., NE t hen_added to each assay point an
cent iR ticlt b VT (otiined TG W TG GFemoYeq By
aspidatildierarh how Soe1Gel I RS RRIY est ed 98, 1 PLE

filter plates (Perkin Elner) using a ce arvester
pProcepsy med reHadipdratdeorr wmess and the cells were finally

resuspended to a final concentration of 2 x 10° cells/ml in
assay media. 50pl of resuspended cells were added to each
assay point in a 96 well assay plate. Test solutions of
antibodies (in triplicate) were diluted to the desired
concentration in assay media. An irrelevant isotype antibody
not directed at IL-13 was used as a negative control. The
appropriate test antibody in a total volume of S50pl / well
were added to the cells, each assay point giving a total assay
volume of 100pl / well. Assay plates were incubated for 72
hours at 37°C under 5% CO,. 25 pl of tritiated thymidine (10
pCi/ml, NEN) was then added to each assay point and assay
plates were returned to the incubator for a further 4 hours.
Cells were harvested on glass fibre filter plates (Perkin
Elmer) using a cell harvester. Thymidine incorporation was

determined using a Packard TopCount microplate liquid
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determ ned using a Packard TopCount microplate
liquidscintillation counter. Data were anal ysed usi ng

wa@plopmd Pri sm software. Results A s denonst r Bt BEABRV4/003059
Figure 7, BAK502®® (VH SEQ I D NO' 15; VL SEQ | D NO

~.16), and its derivatives BAK118 VH S
SClntWE)léﬁéaoPDcﬂént%) &7d BART F6 7ES (Y\7|9 “8 &2 I&a‘MP rism
softwaE@./ D NO 36) were able to cause a dose dependent

inhibition of cell proliferation with relative

potencies simlar to those observed in other
ulk%loassays | G50 for BAKS02(9, BAK1183H4, BAK1167F2 as

Hdman lg&4 were 4 .bnM 3 .5nMand 1 .1nM
As detr@ssl@e@tart‘éal Y.n IEG'iﬁlﬁem t RSO cival sarg idmdiees IHESML

and B- B13 10. 7nM d_16. I
SEQ I@x}ﬂﬁ?ﬂé@ N@@tdrmmgd??gmﬁf@ttgﬁ@%n@ﬁ%léé&%t eCtlveﬂy NO:

37; v'LL'ské amt iepdi®ws agal nelkilile7F depengeNtr i agPONSESs Y SEQ

di sease relevant prinmary cells Secondary bloassays
ID Nmeﬁé)penefr@r s cusingegurdanar yose! Ioepadlardadiott i ok of

V t to alr di se
ce1l pEediFlrard o LI AoRiste MGG HORE B 0 hose
obserW@siC Unal tadie 3 iava S8 weul T4 f&CAEMKEBOZGQr egakatBBH4 PN
t he surface of hunan unbilical vein endotheljal cells

BAK116HBYEES hugsih 1964 1% e ferfiéh
respéayﬂVélQUt%Cg PQ?'@H h&émﬁ@ﬁ&ﬁéin@@%1b§d£§§tyﬁgl@LSAbeand
ma “phenot yp . NHLF assay protocol |IL-
B- Bl%m%ﬁwrﬂ’b amijs]e6 .ehtb'amensneeite-a@lyf rom | ung
fibroblasts [77] [78] [79]. Factor dependent eotaxin
rel ease from NHLF was determ ned by ELI SA. NHLF were
Exavmld & ned from Bi owhi ttaker and mai nt ai ned according to
suppl i ed protocols Assay nedi a was FGV

Neutqagiigifia toaden)CoTest Js%a%té}fbws fﬁfmaahtﬂboh% %Iiﬁhlbodles
agalﬁgﬂ‘yLiﬁﬁfﬁeﬁgHé%ﬁ%lf%§§%ﬁé%§*¥% disease relevant primary

cells

Res

Secondary bioassays were performed using primary cells and
readouts more relevant to airway disease. These included
eotaxin release from normal human lung fibroblasts (NHLF) and
vascular adhesion molecule 1 (VCAM-1) upregulation on the
surface of human umbilical vein endothelial cells (HUVEC).
Both IL-13 dependent responses could contribute to eosinophil

recruitment, a feature of the asthma phenotype [92].

NHLF assay protocol

I1L-13 has been shown to cause eotaiin release from lung
fibroblasts[77] [78] [79]. Factor dependent eotaxin release
from NHLF was determined by ELISA.

NHLF were obtained from Biowhittaker and maintained according

to supplied protocols. Assay media was FGM~2 (Biowhittaker).
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desired concentration in assay nedia. An irrel evant
anti body not directed at IL-13 was used as a negative

W@ 0us/001699 Reconbi nant bacterially - derived huPemGBRe04/003059
13 (Peprotech) was subsequently added to a fina

concentr at n of /md when_nmixed with th
rest SOICERERG: B GOt I BARINP (o R LGEe v etk Gl et o the

desiredlRencen¢enthiah an Qfs s|a|y' mb3lidsedn N the Assay s body
sel ected as the dose that gave an approxi mately 80% of

not dilveckedi ritl Iedpomes. URad Sanpl SSoRera s mUBatEe f or
Reco Qn%[&uggx%t%trlﬁgﬁg o%'@?z{]e%%b%arﬁ%iaﬂs’sa(r%pe{bﬁ@éﬁ was

en ad een preseede
subsedleuaasutﬂy addedx th04 delrlas pmndwﬂﬂraltrlcﬁﬁo/ﬁelﬂo as@/aryl when

e el S S BhER I MR o TG 1, B o
200 ugen%%lf %@eﬁttr%% oh gaff &, 3mur§létdes:l.nt %I‘féela!seal %t V\s/e fe

tache cel taxin I'evel's t he supernat
selecdelden® née by sELIthA ujavg raea@@mmmwcﬁis‘l of the

descri bed by the manufacturer (R& ste ta
maxmaﬂmrﬁ@&n&@. ngldr SFFE Pricsh MWB% @fu f@f minttes at
room %‘é%é%@%ulﬂene%%ag) QDR GreAl & e 1AM te UFBY that

dependent eotaxin rel ease fron1NHLF Rel ative
had bgerepepssesiesi @it & dansifat abdervdd’i geflie PRr weddl lin

oo T S 52 BSO8R o
16- 243¥rou\£ls %%Q3'7@c'\‘91dé§) 5°366}1611é:§a§\{é>‘h§&5&|@e%@ céétrYEuged

QI D NGO 36) had I1C50 of 207p 118pM and
at 3mbspgnﬁkueﬁyna@muﬁﬁ tn)pﬁyhﬂtidﬁhavha§ Qﬁﬂlilnﬁn#a%¥n

t|b ies JES10 .- 5A2 and 813 had I,C5 23pM and
Leve L3 G SRR 2 G oy BV Bb At TLESA 3 e
reagcR8eN aSk0WR the dEd IR bitkes BXBY 838 araff AAMer | (RID

cell surface of HUVECs [80, 81] . Factor_ dependent
SystepeAMm Pata were analyse using Graphpad Prism software.

Results

BAK278D6 lineage clones were able to inhibit human IL-13
dependent eotaxin release from NHLF. Relative potency was
similar to that observed in the TF-1 cell proliferation assay
(Figure 8). BAK502G9 (VH SEQ ID NO: 15; VL SEQ ID NO: 16),
BAK1183H4 (VH SEQ ID NO: 37; VL SEQ ID NO: 38), BAK1167F2 (VH
SEQ ID NO: 35; VL SEQ ID NO: 36) had ICsg of 207pM, 118pM and
69pM respectively against 10 ng/ml human IL-13. Commercial
antibodies JES10-5A2 and B-B13 had ICsg of 623pM and 219pM

respectively.

HUVEC assay protocol
IL-13 has been shown to upregulate expression of VCAM-1 on
cell surface of HUVECs (80, 81]. Factor dependent VCAM-1

expression was determined by detection of upregulation of
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expression was deternined by detection of upregulation
of VCAM - | receptor cellular expression using a time -
wo e@slowse f | uorescence read out. HUVEC were obp@i/oédi04/003059
from Bi owhi ttaker and mai ntai ned according to su?plled
rotocols. Assay nedia was EGM - 2 (Bi owhjttaker
VCAN-To HECERTRY Gifs- 10F S S BIdRP Eia 953819 catteimsmiresolved

fluor@ddded tadde,Hdesired concentration in assay nedia.
An irrelevant antibody not directed at IL- 13 was used

as a negative control. Reconbi nant bacterially derived

h | L= t dded tp a final .
OBt O T 0, R/ R FULE WH Tged acoording
to supppriepr pator deesits .améslaqdynédléia v»ta@d@!GM/-CZhU(fEicﬁihthO&]fér) .

.. The .concentration of IL- 13 used in the assay was
Test §é)|-5é§t]€(ﬂlsa§ft RIS Hel Jave@ ldismtoxi maid yigbskest to the
desirllie HSRIr SEIRONSE a Alaly SRMILS A\’f{eri%ferl%@dagtofbody

30 mnutes at roomtenperature. Assay sanples were
not digestadded 13 1IOVEGt ha@echad keeregrdseedethtatod. x 104

I r [l, i-n.9b- well, assa at.es. sa | at es

Recorf b PR L St el B9Rg Bhales, hesay plates,
addedAssay Mediad Wwasddnenarampyved b agpmiatimeh afidked with the

repl aced wi th bl ocking solution (PBS containing 4%
approgriiadeVinogdl @t ipady rim/\@ert)ot.aflAszmwrx]rm atfe0fend . The

' t ed ro tenper.ature for 1 hour at. rqo
concelBTIRTAR o o Wiere Yndhed THiAde MAAmSE VAT taST the
dose Theen gheko@pkotimately5@0 wdidrutihen MakifBST/r%ponse. all

Marvel (r)) of biotinylated anti-VCAM - 1 antibody
Sampl@éeW@F@c}n®é§a§§§eéoﬁo3@a€ﬁ“®§ﬁﬁ.aAs§@Pmﬂﬁﬂ?ﬁﬁﬁmﬁu¥e- |

[ d. at..r t rat.ur r ur. re
Ry e 25 Fhot Pk oot TGS Bt Bl o ecae
at 4 Bl A8f)ceblorpetOfeil bh E6reopllmasshabplbeds. Assay

Streptavidin or anti -murine 1gd@ (1:1000 dilution in
platepepiprs dosupabers et, 3Pef kfarELpeR) hasraduadero5&ach: .

neonytBtliajgan) bR Pegtern WeabIaltat ittt Shltch vicn
blockbufif ecl(Pépki fPBSMephtaikingl Ky, dr@ead Mafrvel® milk
powder). Assay plates were incubated at room temperature for 1
hour at room temperature. Wells were washed three times with
PBST Tween before 100 pl (1:500 dilution in PBST/1% Marvel®)
of biotinylated anti-VCAM-1 antibody (Serotec) was added to
each well. Assay plates were incubated at room temperature for
1 hour. Wells were washed three times with Delfia wash buffer
(Perkin Elmer) before 100 pl of Europium-labelled Streptavidin
or anti-murine IgGl (1:1000 dilution in Delfia assay buffer,
Perkin Elmer) was added to each well. Assay plates were then
incubated at RT for 1 hour. Wells were washed 7 times with
Delfia wash buffer (Perkin Elmer). Finally, 100pl of
enhancement solution (Perkin Elmer) was added to each well and

fluorescence intensity was determined using the Wallac 1420
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enhancenment solution (Perkin Elnmer) was added to each
wel | and fluorescence intensity was determ ned using

w0 b@sddebac 1420VI CTOR2 pl at e reader ( Standar dPEGBRIOKID3059
protocol) . Data were anal ysed using G aphpad Prism

ftware. Results pi cal . data f.or BAK502 VH, SEQ | D
vicToR bgESriatsy & Nardrar Haeri SR T ro 1 pRG et
analy3éd ‘d@iﬁ%de@ﬁ)@aoB@nisBAfsbk&m%e(.VH SEQ ID NG 35; WL

SEQ I D NGO 36) as whol e anti body human |1 gG4 are shown
in Figure 9. Relative potency was simlar to the
9hserved in the TF- | cell proliferation assay. |C50
for BAK502(9, BAK1183H4 and BAK1167F2 were 235pM 58pM
Typicaid daSpMices BARE02EY (GFaiSTY TDONGY :n1wurdn 9HG IIB.NO:

16), Bhieards Shnaid TR SR s ithaiti VoawapK1167F2
(VH sty eguhat:i ok ;The, sgeitfy ¢id:y 3¢f) the BAKZY 806 i1 QRiman

of clones was assessed in a nodification of the HUVEC
IgG4 pireasdayn Togdtimrran%-h Relatiye mettenay wesriginilay go

S ) U ul : .S{.0 -

the hRKE R I P R o0 R e s 1o
BAKS 0R1G6t, 0 GAIK 1T Hals sy Rl 168 FREr etk e 2535iM ,al 9 8pMasand 55pM

described in Exanple 5 with the fall ow ng
resp &i"ﬁlé’aﬁW%R MHat" e 142 1b and 1L-4 (R&D

Systens) were used in place of human IL- 13 at 0.5

ng/m and 1 ng/m respectively and represented the
EXAMHddsé t hat gave approxi mately 80% of the maxi ma

response. Results Nope of, the cl|ones, eval uated from
Neut i SARSTBR | THEAdY MUt a Setl AN S Lt Gt St | B 10
and ﬂﬂ14“3%?€33%55)ﬁﬁéﬁﬁi_ dd¢idd or 1L- 4 and thus

denonstrated specificity for IL- 13 (Figure 10) . IL-

4 is nost closely related to IL- 13, sharing

Resu

The specificity of the BAK278D6 lineage of clones was assessed
in a modification of the HUVEC bioassay. Together with IL-13,
both IL-4 and IL-1P have been shown to upregulate expression

of VCAM-1 on cell surface of HUVECs [80, 81].

HUVEC assay protocol

The assay was performed essentially as described in Example 5
with the following modifications. Recombinant human IL-1f and
IL-4 (R&D Systems) were used in place of human IL-13 at 0.5
ng/ml and 1 ng/ml respectively and represented the dose that

gave approximately 80% of the maximal response.

Results )

None of the clones evaluated from the BAK278D6 lineage
neutralised VCAM-1 upregulation in response to either human
IL-1B or IL-4 and thus demonstrated specificity for IL-13
(Figure 10). IL-4 is most closely related to IL-13, sharing

30% sequence identity at the amino acid level [82].
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30% sequence identity at the amno acid | evel
[82]. EXAMPLE 1 O Neutralisation potency of BAK209B11
wW@2008/0bmepen | g&4 in a murine |IL-13 dependent neeT/6829/003059
cell proliferation assay BAK209B11, identified as an
anti-nmurine IL- 13 neutralising clone as a scFv as
described in Exanple 1, was reformatted as a whol e
exavpapt fpody human | gG4 as described in Exanple 5 and its
potency evaluated in the nurine |L- 13 dependent, B9
Neutrgdlibapiepi petanicon ofs SAF208G1isag AulitAérB-L9& 110 2
muringygingnaeéghbeh%n B3 B89 kS 1f 3LAn rdeRandeNts 405y
survival a proliferation. In this respect B cells
respond to nurine IL- 13 and are naintained in nedia

containing human IL- 6 (5 [ . R&D.Syst e
BAKZOPﬁﬁﬂbiF§8ﬁ?&%lﬁ§r@ﬁeaPLgn%ggﬁgﬁgﬁgeg%_éﬁo??§%¥%ﬁ%ﬁﬁ%ng
cloneas deter nad dRyJraawd iind EkRepleduct wes ineformatted as

incorporation of tritiated thymdine into the newy |
a whodgnehédbpdd bNmesi I6IGA disngeserided e Eampissay and 1ts
pr ot cel | airhed f r QPREeHY cel
potengy gg?}ugr%}%gf qﬂnﬁ:r}#g%%erlq]wea}ﬂt gr3e d%@&@g and maicneta%i ned
prolideeardiong atseagup@d e @r atuodoles B-cHid dgdwyideas cell line
rformed essentially as described for the TH-. 4. .assay,

perta
[83] . ﬁ9E>%§m§la§t?rblﬁite%nt TYoh & 9o ISUWIYS IS i F iRt o
Tn trASS 3% sHREHa pC NS 8t JFRMA ol GG iMd T ICLIUTAMAX dre
(I'nvitrogen) containing 5% foetal bovine serum
ma int@kpedone) meed 50V a1 g dpreat Hdmdl  (A4RA 4 og P .
Recomhii _nant. .hact erd . deri.v ' - ; ;
SvStefiBdpr AEAR): robl aded i 1L S TR T ey baggrion
was %ﬁ$ﬁgghkﬁﬂﬁgwmgaéumﬂﬂdJjRE&@duc&MMﬂGQBﬁqu&péfayﬂQm of
. VL SEQ I D NGO, 26) as a human Ig&4 ralised. ..
Eritintag) APFAG HOCL T (R IS0 PR he B9 0109
cel18ssay (Figure 11) . BAK209B11 therefore represents a

B9 cell assay protocol

B9 cells were obtained from European Collection of Animal Cell
Culture ECACC and maintained according to supplied protocols.
The assay was performed essentially as described for the TF-1
assay in Example 2 but with the following modifications. Assay
media comprised RPMI-1640 with GLUTAMAX I (Invitrogen)
containing 5% foetal bovine serum (Hyclone) and 50uM 2-
mercaptoethanol (Invitrogen). Recombinant bacterially derived
murine IL-13 (Peprotech) replaced human IL-13 with a final

assay concentration of lng/ml.

Results

BAK209B11 (VH SEQ ID NO: 25; VL SEQ ID NO: 26) as a human
IgG4 neutralised 1 ng/ml murine IL-13 with an ICs of 776pM in
the B9 assay (Figure 11). BAK209Bll therefore represents a

useful tool to investigate the role of IL-13 in murine models
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useful tool to investigate the role of IL- 13 in
mur i ne nodel sof disease. This is clearly denonstrated
w0 pooExerspd e 12, which denonstrates the effi cacRCDEGB2004/003059

BAK209B11 in a nurine nodel of acute pul nonary

i nfla i.on., EXAVPLE 11 Affinity det.ermnati.on
of diggeisS-L 13 Sant Bz&ﬁiaéfs'::E yb)?eé]o,&c,s%rr aeﬁgllﬁlsirgs eleaf]?%"niv%hywh
demon@f BAKE02GR EV¥H19EQy BMNBAKLD OBV SHQd Bu¥AndGjgdel of

BAK1167F2 (VH SEQ ID NO 35; VL SEQ ID NO 36) and
acuteprriresEs v( WM feomMeBi9e - 37; VL SEQ ID NO 38) for

human | L- 13 and BAK209B11 (VH SEQ I D NO 25; VL SEQ

ID NO 26) for nurine IL- 13 as human 1 g4 were
EXAMRIét érlm ned by surface plasnon resonance measurenents

,.usin Bl Acor.e, 2000. Bi osge r, { Bl Acaore. AB
Aff1 “61}§ e %{q%ﬁrlnv_ngg 68 & 58 _ﬁ_ﬁﬁ .aqptnﬂborcilleef% BB
analyMerse coupled to CVb sensorchips using an am ne

coupling kit (BlAcore) at a surface density of
approxi mately 500Ru and a serial dilution of IL- 13

780M d P -buf f d
The agﬁgﬁlvftﬁg oggr%g%rzsébz% G}rﬂ dih ’if!:ﬁwoﬁ o fel yes Pasesd 16)

hip s ace. e resulting sensorgrans
BAK1 MR eWwal ated usiarg BI/A By ARAtI NG, BaofamérBAKbl 83H4

(v HRTEIG s Boar Airle 1 20 TN O G Be T T ey
pAK2 WH1N Kd/mofsely 8 oMo :136pMwands i piv nespexrd) vedby murine IL-

corresponding to their relative potency in cell based
13 aspduaya IRRKDOTREL dSoipidnimad ey 19ur iR +e HROR nfe§rRANCce

measdrM s jﬁmg3)a %%[é 120 6 T L M- B(ﬁﬂ?]??&_lé AB) @
nmur 1 ne nodel “of acuealerglc pul nmonary 1 nfl ammati on
esserMird ey ndele safrideud eiral | EXlgi clipwbmioetar yannfhedihas i vare
The effect of BAK209B11 (VH SEQ I r 25:. VL SEQ ID
couplgg th)CMSansensorc ips using SémQaml:%_lrll\éocous]gSlJ.ngS'k:@c
(BIAcore) at a surface density of approximately 500Ru and a
serial dilution of IL-13 (between 50nM to 0.78nM) in HBS-EP
buffer was passed over the sensorchip surface. The resulting
sensorgrams were evaluated using BIA evaluation 3.1 software

to provide kinetic data.

Results

BAK502G9, BAK1167F2 and BAK1183H4 IgG4 bound human IL-13 with
high affinity with Kd of 178 pM, 136pM and 81pM respectively
corresponding to their relative potency in cell based assays.
BAK209BR11 bound murine IL-13 with affinity of 5.1nM (Table
3).
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anti -murine IL- 13 neutralising human 1 g&4 anti body,
was investigated in a nmurine of acute allergic
w@uosoompy i nflamrati on. This nodel was perf or PFETIGB2004/003059
essentially as described by Rif fo-Vasquez et al [84]
and is characterised at its endpoint by increased
bronchi al al veol ar | avage (BAL) IL- 13 (Figure 12) ,
EXAM@EﬂIL@ar infiltration into the lung and BAL (Figure
13) , increased serum | gE | evel s and airways
EXFiqpipereespial Wehbstn (AHR)rindbuedie prof ozolt Feadlergic
es River UK) were treated with
p”lm%zﬁér an A%i?‘?)ﬁe IL- 13 anti body BAK209B11 (at 12,
36, 119 or 357 ng doses) or an isotype matched contro

. anti bod ose On days 0 and 7, mce in each
Muring &Pﬁ?%%rég SIS ff.%bglﬁg/l? rﬁ?%ﬁ%@‘?ﬂén@%ﬂ%ﬂl%ﬁ?%n of
The df@ut0fo0vatbgasy ( %@AI Z%BPD%IJH > 50f vﬁhﬁadeﬂ?ﬂ %€ 26), an
0

(saline containing (Rehydragel ) as an
anti-agjqiveentl- l%rﬁﬁarraahesmmmargrw ofntnidrody, was

cel A vol une of the
lnvesst%[%%ﬁ[ééej% ggeqn\ﬁl/errle cha Iaecnugeed%:/%a]terf%]v%l %]?H“?PW days
inflatdna tiprandriits M Ibun N past dhirdd eskdentdfa (W vasin
sterjle sal | ne\/prlor to nebulisation. Al inhalation

descrdbg ST Sterdd (9l qﬂfrcéxi@%tsarea@ib%m%ed at
GRSt Was. 5ed Usi Vi
U t raneb r%OO nebaﬁsﬁd;?d( Sunrc_;lHLsea{lgv I C 1?&%2 seEFALes 1L
13 (Féfgutﬂﬁée? expzﬁsldrtésamflrmlmxraﬂm geriaraﬂraﬂ ynd drodirBAL
(Fi u te_Lr\saI anB%PgZOGQ 11 or ﬂrre vant_ hunan I§?G4 wer e
I adni i<t ered ST avEHols| a‘:\ispr&} TS

hypenﬁ@ﬁﬁdﬁamwdﬁgbéh@mﬁa,hoursprlor to each subsequent

chal l enge (4 doses in total) . The nodel ended at day

17, 24 hours post final challenge. Blood (serun) and
MbdelBﬁk‘ rcollected. Serumwas assayed for total IgE.

was obtalned by injecting 3 aliquots of saline

Female0Bavdb/ M rBrde alfthal.lem Riard )l iwegesamased Tattl either

. | eukocyt es
anti-murine€ IL-13 antibody BAK209B1l (at 12, 36, 119 or 357 ng

its

doses) or an isotype matched control antibody (357 lLg dose).

On days 0 and 7, mice in each group were sensitised by

intraperitoneal injection of 10pg of ovalbumin (Ova) in 0.2 ml
of the vehicle (saline containing 2% Al,0; (Rehydragel) as an
adjuvant) . A separate control group of non-sensitised mice
received an equal volume of the vehicle. Mice were challenged
with ovalbumin on days 14, 15 and 16. Ovalbumin was diluted to
1% (w/v) in sterile saline prior to nebulisation. All
inhalation challenges were administered in a Plexiglas
exposure chamber. Ova was aerosolised using a deVilbiss
Ultraneb 2000 nebuliser (Sunrise Medical) in a series of three

exposures of 20 minutes separated by 1 hour intervals.

BAKZ09B1l or an irrelevant human IgG4 were administered

intravenously, 1 day prior to first challenge and then 2 hours
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and differential cell counts were obtained from BAL
cells. Results Oval bum n chall enge of sensitised mce

W@ auwsear6a9 si gni ficant (p<0.05) increase in totetT/BBR04/003059
cell recruitnent over nonsensitised but chall enged

. _apimals, This recruit was se - dependent|
prior AR BREBASBY SRARIOSRELS LUPBAFT | dafipEHca 08P LaL) - The
modeli@HHQHtEQndﬁgslﬁgeQAWEbﬁrgb sBAK209B1 bhahulend@. Blood
control antibody (Figure 13) . Simlar effects were
(serug) sandeBAlomegesicedpliclted( Feguta YVap &8¢ ayed deghitcsal

s it igni f.i ( p<Q. inhi it f
rom. BREPHRS, SRkt B e R b ob R S0dRe Fose oF ety
(0.3mThi §.83n0Ai Binki 0N 4nds BReld peen iwgt katipdesanthoalal leukocytes
anti body. Lynphqcytes were also induced in sensitise
and dpfhfeg 8P¥ﬁ6‘r]r -Ceégrn SondEd R e Ogﬁé‘ﬁn@ﬁ’alflr&% @.ALTrﬁesﬁ S-
i nducti on was dose - dependently inhibited by
BAK209B11, with maxi mal inhibition seen with 36ng
ResulBAK209B11. Control antibody had no effect (Figure 16)

t 0 I g r t. i_nduc j.
ovaLbygth B e B e R e SRR, LR bant
(p<0.86i) maherehaek gnound aleBalls cerle rdepriassect thywdmthon-

.BAK209B11, but not by control antibody (Figure 17) .
sensigdpgrh PYE |c@@é11§rw&<% 2GRS c aRtliSy HeTEVddLsd Y vds dose-

d gensht/ sedianivm $WraK 00mAar;ed ;1@ i8Rk antS id.iggad
epenaftertychalllenge (pg%EES). Thi s iﬁ%@gase%xasq ecrégged
inhibatten waeatskemt wiithh 236y BAK209BL1 ,biutneiothy:deol
control antibody. In sunna%%, system ¢ adm ni stration

g

antibgAypARIOUBEL 34 -miiiid arL e TTs Héutiedls sty &Sy,
eosin?%ﬁdrﬂgt (%Q@I\Jrr@ 1ant 'a&?idyle'u'%lij Hiad |l @rmmtiony (el

ux and the upregul ation of serum I gkl evel s caused
signilfy csensi(pi<9atlison iard bsdiiseqgwentcedlalllaenge fdivsh at a

oval bum n in a nmurine nodel of aLIen%Lc i nfl ammati on.

minimggaﬁﬁﬁg§9§§lt§c§@ éﬁéBﬁmgphgpﬁ@_lg%A tgoyg was not seen
with the control antibody. Lymphocytes were also induced in
sensitised but not non-sensitised mice upon challenge. This
induction was dose-dependently inhibited by BAK209B11l, with
maximal inhibition seen with 36ug BAK209Bll. Control antibody
had no effect (Figure 16). Although monocyte/macrophages were
not induced in sensitised animals when compared to non-
sensitised animals, background levels were depressed by 236ug
BAK209B11, but not by control antibody (Figure 17). Serum IgE
levels were significantly increased in sensitised animals when
compared to non-sensitised after challenge (p<0.05). This
increase was decreased after treatment with 36ug BAKZ209B1l1l but
not by the control antibody.

In summary, systemic administration of BAK209Bll, a murine IL-

13 neutralising antibody, but not control antibody inhibited

inflammatory cell influx and the upregulation of serum IgE
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Ef fi cacy of BAK209B11 in the Lloyd nurine nodel of

acute pul nonary inflammation Mirine nodel of acute
wa@bdosogiegd pul nonary i nflamrati on The ef fect of PCT/GB2004/003059

BAK209B11 (VH SEQ ID NGO 25; VL SEQ ID NGO 26), an

anti tralisin nti bod
Leveldiaul P aPu S FRoS Le8eba it P e e oOr Sifrdenoe with
ovalbahl8r ghCaprlF@Aar yodefll awmatiergiEhis fiedela twas: .

performed essentially as described by McMIlan et a

[85] and is characterised at its endpoint by increased

Exampgég ?@dtbuﬂg ékgsg %Eetlﬁ cellular infiltration into

reased serum | gE | evel s and
ai rways hyperresponsi veness (AHR) . Mdel protoco
emale Bal b/C mice (Charles River UK) were
EXAMPE@ﬁ& Ristered with various doses of anti -nmurine IL- 13

Effi cﬁ@%z B@dmﬁé\l@@aal L Ot RN TSP B rTReC hedicgod A Acute
as follows. On days 0 and 12, mce in each

pulmogﬁéﬁplméﬂémgéﬁépplsed (SN) by |ntraper|tonem
injection of 10O of ovalbumn (Ova) in 0.2 ml of the
vehicle (saline containing 2ng Al (OH) 3 as an adj uvant

Murinkcabdellabéd aas teesdrlicved d pulxamplry 2] Dannk tsiepar at e

control _grou f on - sensitised ce (NS) receiv
The oRReehuR POROROEH e SERIH AOTNPR Ver B obAR: Nahgad «
anti Wh&ﬁn@vﬁhb@@‘ﬁeﬁ%&d@%éﬂn@ub%%l%%d@QY%a%gaﬁﬂésﬁibaﬁ%ﬁ in a
3 and 24. Oval bumin was diluted to 5% (wv) in saline

seconplr orine mebeli ot |a@m1teA|a|ll|em<ifa|0ap|Udﬁ10@@am drifels syt on .
This %o@e g%r gg rlf%r%e% &@@%ﬁ%ﬁ. a(i)i O%lér a FMAS 1an

aerosol'ised Usi ng rane 0 nebuliser
et al(SQBBUSeandBC@Hhraateﬁiﬂ@dlatlatgoe&ﬁpﬁthBhyuidbkeased
e wereadm ni stered with variqus .intra r|to ea

BAL aggs denE28IRGUe 387 dry B BIGF gtiddrer Qe tung

and B3%, bXnHreMs%@ds%f%ﬂp&g%nﬁ%veq%r%%%.5&rw%%w§nt|b0dy
BAK209B11 nmul g3 or an isotype matched contro

hyperagrsicbody ve282sg (RHR)AI rway function was assessed on
days 0 and

Model protocol

Female Balb/C mice (Charles River UK) were administered with
various doses of anti-murine IL-13 antibody BAK209Bll or an
isotype matched control antibody, as follows. On days 0 and

12, mice in each group were sensitised (SN) by intraperitoneal

injection of 10pug of ovalbumin (Ova) in 0.2 ml of the vehicle
(saline containing 2mg Al (OH)3; as an adjuvant [calculated as
described in Example 12]). A separate control group of non-
sensitised mice (NS) received an equal volume of the vehicle.
Mice were challenged with ovalbumin for 20 minutes on days 19,
20, 21, 22, 23 and 24. Ovalbumin was diluted to 5% (w/v) in
saline prior to nebulisation. All inhalation challenges were
administered in a Plexiglas exposure chamber. Ova was
aerosolised using a deVilbiss Ultraneb 2000 nebuliser (Sunrise

Medical). On days 18,19,20,21,22,23 and 24 mice were
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25 by increasing nmethachol i ne chal |l enges and nonitored
usi ng consci ous pl et hysnography (Buxco) . PC50
w@ cosoersby at i on of methacholine required to i NPEEE&B2004/003059
basel i ne PenH by 50% was estimated for individual
mce at both day 0 and day 25 from4 par anmet er__unfi xed
admingdgiogd ef wﬂrtﬁgV@frwawmaawW@ CeSFENse Thdre L3 - THY

oe 2 I et e S 25, 80 oy 0%, Tl

r1,-10:88hed. PBRESWHES 1L WA JaING O \ﬁ@%t@_y\fﬁs' waftechd®rcontrol
i ndividual animals at day O (pre- treatnent) and at

antibgdaly 2230post.- eHatWegngencridinas sqeastsssatedbydays 0 and
cal cul ati {I% PC50 val ues (concent ration of methacholine

25 by dgGireed |G ek LS Sy SO AC R Yt USing
consc%%)s ARty s, awde@a@ hywssegcﬁo éfi@f‘&ﬁ%g%%@)

was determ ned by the change in at da
methaﬂél@u@edayﬁqbll(ne@g tdayLIBEeFZ@O basedgrdaﬁ@fb@o)w THias
ogP S the I napy fqt
es““ﬁ%f égtlg %cﬁjgl%-l ur‘_’la%“ns orms t%’écgluse rHraglquA%"n?#dﬂ?m 4
par a0 mitt 1ANQVAU dviedi fditiialg AJTangesauticd iaverdgss-response
wi thin groups to generate group average delta | og PC50
Curv&Sas shown in Figure 21B) . Oval bumi n chal |l enge of
sensitised mce caused a significant AHR conpared to
non - sensitised and chal |l enged mce (p<0.01).
The nmezogamadcaaseﬂ@ya 28 edrd amhmogst deperderitaldegstamase

AHR t,r.ol ti bod
Blooaéf fséigt néwj%?qnltégs&)lagf I%%K%‘(?Q%ﬁc iT the Gerard

nmurine nodel of acute pul nmonary inflammtion Mirine
nodel of acute allergic pulnonary inflammuation The
Resuldif ect of BAK209B11 (VH SEQ ID NO 25; VL SEQ I D NO

Lung %QJ)nlct"ilL rAls e dd-r k3 MRt RS e R d9Ghy o

body, was
(pre-treatment) and at day 25 (post-challenge) and was

quantitated by calculating PCsy values (concentration of
methacholine required to increase baseline PenH by 50%)

(Figure 21A). An individuals airways hyperresponsiveness

(AHR) was determined by the change in log PCsy at day 25 versus
day 0 (log day 25 PCsg — log day 0 PCsy). This delta logPCsg
was the primary endpoint of the study; PCso data log-
transformed because of regquirements of endpoint ANOVA.
Individual changes were averaged within groups to generate

group average delta log PCso (as shown in Figure 21B).

Ovalbumin challenge of sensitised mice caused a significant
AHR compared to non-sensitised and challenged mice (p<0.01).
BAK209B11 caused a clear and dose-dependent decrease in AHR

whereas the control antibody had no effect.
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investigated in a third murine nodel of acute allergic
pul monary inflanmmation. This nodel was perforned
w@s®sioicad | y as described by Hunbles et al. [ 8B{T/aBe004503059
characterised at its endpoint by increased BAL and
lung tissue IL- 13, cellular infiltration into the
lung and BAL, increased serumIgE | evels and airways
ExAMBnypEerg esponsi veness (AHR) . Mddel protocol Fenal e
Balb/C mce (Charles River UK were admnistered with
Eff1GagY difs IRk ghit i thenfre iRl 4 lLRuATAEegRbycl acute

ﬁﬁﬁéQ%@Hﬁ ;A sotype matched control antibody. On
pulm S 0 éﬁ? 1

14, mice in each group were sensitised
(SN) by intraperitoneal injection of | Org of oval bunin

., (Ova) .in 0.2 m_ of e _vehicl sal i ne nt ai ni n
mar i 1Bla ] 0 Geled Al TSR S Pl SRy En EPTRL LS .
The st hed AakFo@pl evi2kEeD. 1A s@pasat en.coms ral M@:oup), an
of non - sensitised mce (NS) received an equal vol une

anti-grugine dhild ereWteel viekd dHaraenbEer it hiRRAY buti

- r 1.t : ; 3 4 j

inved oM TR ARt LA iy
pulmarehnyt iisafliaomatAldn i rital atnote ched § eregefSommee@ essentially

25 ASEThAS S50 HPHE S Sovt] br B0 T GreD SOOGFHEBLEPEay 2t
its drpyise Meditatdased Eamogded Bnged Bés@layr2S1324cellular

- hours post challenge. Blood, serum BAL and |ung
infilfesiiomer ¢ dthecteyy BOWVRAL 1 5n@Ereageysefun IgE levels

' %Eg ; nj del of pul nonary
and I'n gﬁ%ﬁﬁ¥é§% rf%%g%gﬂégé%fb%%gghic allergic
pul monary inflammti on The effect of BAK209B11 (VH SEQ

IDNO 25; VL SEQID NO 26), an anti nurine IL- 13
Mbde%uﬁﬁ?%ﬁ?%%ng human 1 g& anti body, was investigated in

Fema 1% B8} / @f b ond1ea Al & ST Fe PWHPNA Ye administered with
various doses of anti-murine IL-13 antibody BAK209Bll or an
isotype matched control antibody. On days 0, 7 and 14, mice in
each group were sensitised (SN) by intraperitoneal injection
of 10pg of ovalbumin (Ova) in 0.2 ml of the vehicle (saline
containing 1.125mg Al (OH)3 as an adjuvant [calculated as
described in Example 12]). A separate control group of non-
sensitised mice (NS) received an equal volume of the vehicle.
Mice were challenged with ovalbumin for 20 minutes on days 21,
22, 23 and 24. Ovalbumin was diluted to 5% (w/v) in saline
prior to nebulisation. All inhalation challenges were
administered in a Plexiglas exposure chamber. Ova was
aerosolised using a deVilbiss Ultraneb 2000 nebuliser (Sunrise

Medical) .

The model ended at day 25, 24 hours post challenge. Blood,

serum, BAL and lung tissue were collected.
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i nflammati on. This nodel was perforned essentially as

descri bed by Tenel kovski et al. [87] and is
web@sacteey i sed at its endpoint by cellul ar i nfPCT/GER08/003059

into the lung and BAL, increased serumIgE | evels and

i s hyperresponsi veness (AHR) . Mdel protoco
Exmm%%%ﬁﬁ% Bal b/ C mce (Charles River UK) were dosed with

Effiotady QS Blosesopf s anhi théfuf,lé]%d | &hrdBi @b 808Yor pulmonary
. BAK209B11 or an isotype natched control antibody. On
inflapRatiPrand 11, nice in each group were sensitised (SN)

by intraperitoneal injection of | Om of oval bumn

(Ova) in 0.2 mM of the vehicle (saline containing 2ny
Muring @Ode3 @f @nranjcvahiefehd oo Biethas tesrsmbedibn

| e separate control group of non -

The e%g)c[ ioséﬁgpr#%%&}%]r\b) (e cBRvEY Nk @%maVEV%EFQm@ dP:tBe), an

ti wehiiglee. TIMCE hiad 4  t DU by § or
én ' m'_nljt es_on dayﬁ%ﬂlg%u%,gﬁgﬁ# Zlgq@%gé 28,5%36’, %%Q
invesigoabed 31 zodpl, o doremd 51 aa b um Imawsty
; Hdut.ed t 90 ( i i | or_to nebuljsation.
inflay ltllg)%a'l gptflﬁogn réc(:%%e?]] ev%lgsz e\/\%reoelpnge 'erﬁss?rgi’leagﬂr% &
descrioexi glyad eeociosuirsscichanber. (VA wasl agy asold et U5 at

a deVil biss U.traneb 2000 nebuliser (Sunrise Nbdlcag&AL

its endpednt, by Geldet ot duf e BAThddre gdse loHd |2
] | d, I i \
e e i e i S a3 Wi creapons fveness

(AHR)ant i bodi es agai nst exogenous human |L-13 adni ni stered

to the nmurine air pouch nodel The effect of anti -

human 1L- 13 anti bodies on the pro inflanmatory action
ModeloprotemIl L- 13 was investigated in a basic nurine

model , This nodel was performed essentially as .
Fena e SerPyke Ty SEchieids- St Raliv o 3K ) ani iRasiasest atitdy iwedious
dosesgbfbg%g%m%%Eﬂﬂé @i4¥§|dﬂﬁybddy'ﬁﬂﬂfﬁgé¥l'dy(%ﬁiﬁ%otype

[ uch.

matched control antibody. On days 0 and 11, mice in each group

—
—

were sensitised (SN) by intraperitoneal injection of 10ug of
ovalbumin (Ova) in 0.2 ml of the vehicle (saline containing
2mg Al (CH)3 as an adjuvant [calculated as described in Example
12]). A separate control group of non-sensitised mice (NS)
received an equal volume of the vehicle. Mice were challenged
with ovalbumin for 20 minutes on days 18, 19, 20, 21, 22, 23,
28, 30, 32, 35, 37, 39, 42, 44, 46, 49 and 51. Ovalbumin was
diluted to 5% (w/v) in saline prior to nebulisation. All
inhalation challenges were administered in a Plexiglas
exposure chamber. Ova was aerosolised using a devVilbiss

Ultraneb 2000 nebuliser (Sunrise Medical).

The model ended at day 52, 24 hours post challenge. Blood,

serum, BAL and lung tissue were collected.
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Model protocol An air pouch was created on the back of
femal e Bal b/ C mi ce by subcutaneous injection of 2.5nL
wobkomswershd e air at day O . The air pouch was retTiGBaw0a 03059

with another 2 .5nL sterile air at day 3 . 2ng hulL -

13 in 0.75% CMC was injected directly into the pouch

at day 6 . 24 hours later the mce were killed and the
Exavpif peouch lavaged with Inl heparinised saline.

Antibody treatnments were either given with the hullL -
Effiqacy ik canhb-bonen) I1orlgi gehibgdieni eatligst Resgbhsus

upBn, ed into th |r ouch
humal]]cja%edé la_la%nlj[f’ml ?%g%ll gol g}é? e%%}gl ftl?aglcg mE?%fétlot al
Ieukocytes (p<0 01) and e05|nophlls (p<0.01) at 24

p chal | enge versus vehicle (0.75%
The %§¢ yﬁétﬂ?Wlc%VmﬁPog%‘%%mﬁﬁt}9P§%@$n%nltB% Prereat ed
1nfldﬁﬁé%oﬂ§xé&&fbﬁd8fnhéﬁgﬁeﬂL£¥%G%Egplﬁ@QQ€E agggglﬁr basic

2mg i ntrapouch) significantly and dose - pen
murlnmmqﬁet]ed Tiies tmede ] | eak opyt Lo . @ageua’ndabbgu ﬂaphl |

on, i the. air uch_c
descé1 %]3) gf&héﬁé% g%/?]( am%a‘ﬁl@ ! g?g}gagyagn?ts
endpcBA:K'ZQQ_)BJdeJ(BLQl‘@f kgnfilDﬂgé’tkgoranﬁlﬂichgﬂk@) aﬂf@@uch .
signficantly and dose- dependently inhibited the total
| eukocyte (p<0.01) and eosinophil (p<0.01)
Mbdel +dtd@tjon into the air pouch caused by 2nmg hulL -
in 0.75% CMC. EXAMPLE 11 Ceneration of human |L-13
An aimunﬂ@qh1wa$nmr$&¢¢d.QB tM@c&a©MtOfréﬂ8@balBahb¢© fibce by

t.he purposes of. eval [ th | CACY. of a hu
subeytd %?zﬁﬁ.%&ﬁﬁ%% CFn° ﬁg%é%&5 ;ﬁﬁ?ﬁﬂé%y af 1@ g?%y 7" 1ne
air pafdranmsad Imﬂ'ﬂi‘a’@écﬁsﬁﬂthlm&m&f s2 hewe geseiatedim §€ day

whi ch express human, rather than nmurine IL- 13 by gene
3. ZAuy detingl3 The %Dﬁ%% CMC s injected directly into the

pouch at day 6. 24 hours later the mice were killed and the
air pouch lavaged with ImL heparinised saline. Antibody
treatments were either given with the huIlL-13 (into the pouch)

or given systemically.

Results

Human IL-13, injected into the airpouch (i.po.), caused a
significantly increased infiltration of total leukocytes
(p<0.01) and eosinophils (p<0.01) at 24 hours post-challenge
versus vehicle (0.75% carboxymethyl cellulose (CMC) in saline

i.po.) treated mice.

Locally administered BAK502GY9 (200mg, 20mg or 2mg intrapouch)
significantly and dose-dependently inhibited the total
leukocyte (p<0.01) and eosinophil (p<0.01) infiltration into

the air pouch caused by 2pg huIlL-13 in 0.75% CMC.
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gene has been replaced fromstart to stop codon with
the relevant portion of the human IL- 13 gene. This
WOoRMSOOBHY ai n expresses human |1 L- 13, rather tPenGBRWIBI3059
IL- 13, in response to the same stinuli as in the wi | d
e nouse,  as the endo enous |L- % and
thag

-ty
SystemicaE%anﬁmaP#SF@H@QnBﬁéZ ABhandgédma 9Sﬁ8ﬁn
1mg/k?[ %%QH"?E hEi c4d3 89N RNdoke- é@geﬁﬁgﬁﬁhytﬁh%ﬁ%ﬂt@@“%%e

rece tors to generate the sane phyS|oIog|ca
totalcbaebqughee$pa§ 8iLynahti sgscaasbdlbyprBudé)| Lnfidtration
gating nouse |L-13 receptors._ For exa b exogenous
into EhﬁaﬁlFLPQBCEaﬁééﬂegnPVaﬁﬁﬁt8P§LcéﬁllPegp 5@ ‘i nto
the nurine air pouch (Figure 18) . These transgenic
animals allow us to evaluate non -nurine cross
EXAMPE@adt/i ve anti-human IL- 13 antibodies in established

| |s ofdi Thi b i
GenexhuoRcaPo PRy gFG 13 (G i ATRAEIGA medars {aer dut

trans@@ﬁ@b'ﬁ@@elEo@X%ﬂE|9&rﬁ%séﬁdoigbvaﬂ@aQHM@ﬂmméﬂéﬂﬂﬂyaby of
ai rway inflammati on nodels (as described in Exa
anti-poyagl Lonil Agankébeddiedatitomogelantl PRdmaRamYy- aﬂslerglc

i.bady pharmacol ogy in allergic airway
1nfla§ﬁ%ggse EXAMPLE 1 8 Efficacy of anti-human IL-13

anti bodies in the hulL -13- transgenlc Ll oyd nuri ne

che o]B4EhpBEBLEDULIURALL, Lot g Lon MLk TRASL G,

rathe2NthahupBRihk- 113 10ew alehsl kA rGefangl.gGhcanduledimgs-13
wer e |nvest|gated in a nmurine nodel of acute allergic

gene paknbaany reRfParfatiton ¢&iemd tRe StPRNSGERIC Witde the
relevg%@eﬁg%ggphno%x ﬂ%l%ué%g EE’%gwggﬁanw@%lgeH&Q%Qf%Eﬁfin

esse y as escrl et a
expregxagphamii. IIh&3nDdekhwastmbarmomeeliédléb|ﬂn5response to

endpoi nt by increased BAl and lung tissue |
the SEBE| QFAPUIT PR Lo Lo ML TS Ty oand SEAL S Feidagsnpus

TL-13SBhuRbEEE hevelrs-and pal WaYS remaining unchanged. It has
been shown that human IL-13 can bind to and signal through
mouse IL-13 receptors to generate the same physiological
consequences as signalling caused by mouse IL-13 ligating
mouse IL-13 receptors. For example exogenous human IL-13
caused inflammatory cell recruitment into the murine air pouch
(Figure 18). These transgenic animals allow us to evaluate
non-murine cross reactive anti-human IL-13 antibodies in

established murine models of disease.

This mouse has been used in the acute allergic airway
inflammation models (as described in examples 18 and 19) and
chronic allergic airway inflammation models (as described in
Example 20) allowing the evaluation of anti-human IL-13

antibody pharmacology in allergic airway disease.
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hyperresponsi veness (AHR) . Mdel protocol The
protocol for this nodel was as described in Exanple 13
wex@spo7ebhat anti - human IL- 13 anti bodi es wePeT/dB3@d/003059
i nstead of BAK209B11. EXAMPLE 19 Efficacy of
anti-human 1L-13 antibodies in the hullL -13-
transgeni c Gerard nurine nodel of acute pul nonary
exAMADY |7ggmmati on Murine nodel of acute allergic pul nonary
i nflammati on The effect of anti human IL- 13

Effioelt ol iasi tig-riradn J1gG4 st i ies wet haveisth ghied

tranéd'éfrﬁl@tﬂhtegym&ﬂ% epfoﬁ%&éa:éﬁfn%ﬁa | PRARL Yma t10n
i“nf1"ammt 1“on "usi'ng the transgenic ce generated in
exanple 17. This nodel was performed essentially as

, described by Hunbles et al, 6] and jn_exanple 14.
Mari g Gadie 07 2 i doL IS aY BT hdir R Lon
The dffd@assd BAL afighding tissiaddal ilinFeldmd@arigc4
infiltration into the ung andBAL, increased serum|gE

antiboglielss e dinwesfst e rias porginigire e daHR L  aqpkR |

.Q I r.Qt r | S ri
a1t o R e T e R e
generalitddadi escangylee dos.ed 't s tneadk 1o fw BAKROORIYIme EXAMREIE. RO 1y

Efficacy of anti -human I]1-13 antibodies in t
as dafinaiopst k¥ dHSyenia L%ﬁjf hir .icaqigoeé’farﬁﬁf%ufﬁona??e
modell Nfd Al on chhes&f facti of ado My ldncddased BAL and
neutralising human |1 gG4 antibodi es were investigated
lung itissueddi-Tof, ctelonilaml el ter pul eronaro | e ahwed | and
usi ng the, trans £ M enerated j.n exanple 17.
BAL, 'ﬁhr}csl%r?osqeeq S\A?arsm%:fpgr%rlrree‘%elesgsag}é ?aajﬁqg/éygss descri bed by
hyperteimmldmiskineass alaHH)87] and in Exanple 15 and is

Model protocol
The protocol for this model was as described in Example 13
except that anti-human IL-13 antibodies were dosed instead of

BAK209B11.

EXAMPLE 19
Efficacy of anti-human IL-13 antibodies in the huIL-13-

transgenic Gerard murine model of acute pulmonary inflammation
Murine model of acute allergic pulmonary inflammation

The effect of anti human IL-13 neutralising human IgG4
antibodies were investigated in another murine model of acute
allergic pulmonary inflammation using the transgenic mice
generated in example 17. This model was performed essentially
as described by Humbles et al, [86] and in example 14. The
model is characterised at its endpoint by increased BAL and

lung tissue IL-13, cellular infiltration into the lung and

91



10

15

20

25

30

characterised at its endpoint by cellular infiltration

into the lung and BAL, increased serumIgE | evels and
wa@RosaysIhyper responsi veness (AHR) . Model pr oPCL/GB200AB03059

protocol for this nodel was as described in Exanple 15

except that anti _- hgnan IL- 13 antibodi es were dosed
BAL, iRsteadcdf SBARB0IET1 IEXANALE"S12PhYPNEcoki netics and

hyperpggﬁgﬁg99gﬁgggchg§)anti-hunan I L-13 anti bodies in
Ascaris .suumallergic cynonol gus nonkeys The
phar macoki neti cs and pharmacodynani cs of 50239 were
eval uat in 4 allergic but non - chall enged

MOdelc ﬁ8#§F§gs primates (2 male/2 fermale) after a single

The pibaptky ifor holiys mdaee. wileaexdesicmebied dm for 29

days. The anti body's pharnmacoki neticpar.anet.ers were
Exampdgt &f nPREGPLr ded 6@5&§§Hm39eﬁégz%sggﬁﬁ%pd&ﬁﬁbwere dosed
insteG@neenkhabioom1qurve and are detailed below in Table 4

. In the sane study serum I gE concentrations were al so

foll owed using a human I gE ELI SA kit (Bethyl

bor.atories, USA) . Results Serum | gE concentrations
EXAMT%@rgOSignificantly reduced after a single 10ng/kg i.v
Effichelus rdesa iofh b Q2,3 fanambbel &% cionttrisd Huellet 13-

(predose) to 66 10% of control val ues (p<0. 05 at 4
ransgRals daRyAAROtiG FIRGS Ts AUMBHARY GRSk |
concentration recovered to 88 8 %of control |evels
by day 22 (see Figure 20) . Again these data were
The eddeictedhynidr rmalnagi dg-~dac mearinedliss ider fnage 1964

..cancentratian to regos 1 evel where - .

d allergic
antibognesn it 6ﬁ§“ﬁ%§‘ 2?1§h {fen aver agi ng ?ﬁe curves
pulmohna@R tRe 14 e tiedrs dsisicedhel heranay el e miork eyendizted 1n

relatively | ow predose total serum (60N /nL(?nd .
exampg Pnd//nl JThi STHIGSEE] G2 AR OTRF fsts Vs decribed
by Temelkovski et al. [87] and in Example 15 and is
characterised at its endpoint by cellular infiltration into
the lung and BAL, increased serum IgE levels and airways

hyperresponsiveness (AHR).

Model protocol
The protocol for this model was as described in Example 15
except that anti-human IL-13 antibodies were dosed instead of

BAK209B11

EXAMPLE 21
Pharmacokinetics and pharmacodynamics of anti-human IL-13

antibodies in Ascaris.suum-allergic cynomolgus monkeys

The pharmacokinetics and pharmacodynamics of 502G9 were
evaluated in 4 allergic but non-challenged cynomolgus primates
(2 male/2 female) after a single 10mg/kg i.v bolus dose. The

experiment ran for 29 days. The antibody’s pharmacokinetic
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a fashion suggesting a trend following treatnment with
BAK502( (Figure 20B) . The two femal e nonkeys had
w0 edoaniied y hi gh predose total serum | gE (1209ngY/GB2@aa03059
449ng/ m.) . These IgE |l evels were decreased fol |l ow ng
treatment with BAK502@&, nmaximally 60% at 7 days,
paramghgreetfERi A CESTARGCoToEt &l ﬁeﬁrﬂea‘&se‘ﬂeé%?&es 5 Bgdrug

conce@¥8tRest curddMpistial IRR a(hlegune 120B)in THIaRE dat a
provide indication that BAK502(9 | owers serum | gE

concentratlons in anlnals with relatively high

In thckéﬁéLa%ln E Of % concgpkga%% %ffl éﬁ(? épﬁhwed

ant| i*es TN Cy YOOI gus no
usingakl @hﬁl}anTtI@EefEfLﬁcﬂAS kaft a(IMdth-ylhllraaﬁmﬂali:-oﬁlﬁas, USA) .
neutralising human | g4anti bodi es were investigated in
a primate nodel of acute allergic dermal inflanmation.
ResulHY S model was performed byinjecting human I'L- 13 and
A.suum antigen intradermally i nto cynonol gus nonkeys.
Serunezl:g%b;oln@te@rtracte-rqm v\tﬁnﬂoﬁmlafﬁd;aéerh’mrgiﬁﬂ@é% rer 2

Slngl@e %eﬁ?FF |on Pﬁrg%% Eik%ﬂfgﬂﬂglﬁtC$ﬁ%rOl

level@fflpﬁz@@)bs@f ad |edwunmroa lof bB)rﬂj?cthbothﬂBas n(myhodm)l gust 4

nodel s of pulnonary allergy The effect of anti human
and 5 dayeg3 addetr A9ty hores QP Emd %%iseesf%r%gE

concan%ﬁﬁﬁkﬂ@&%%dﬁéf%&”ﬂ&mgﬁ-mQﬂ@ M et plierdi € by day

pul nonary inflammation. This nodel was perfornmed by
22 (seepdsigugea.2um Zaidier qll“(EStﬁ_/rﬁﬂﬁﬂ gwqordermlﬂe%dtbgy
ebul i sed

b
NOIM S @afghsuun]qptl :Qﬁfe(%ﬁgsc arac er|zé%re?ose

levelld,S w2RG PYrHddne Q%ﬂdérﬁfra’d”_fﬂ‘drist afd arooNt caridnethemg
and BAL, |ncreased serun1tPE | evel s and airways hyper
averaglﬁéggﬁﬁgﬁv@ﬁggg rom the animals tested.

The two male monkeys had relatively low predose total serum
IgE (60ng/mL and 67ng/mL). These IgE levels did not change in
a fashion suggesting a trend following treatment with BAK502G9
(Figure 20B). The two female monkeys had relatively high
predose total serum IgE (1209ng/mL and 449ng/mL). These IgE
levels were decreased following treatment with BAK502G9,
maximally by 60% at 7 days, and returning to approximately
predose levels by 28 days post-administration (Figure 20B).
These data provide indication that BAK502G9 lowers serum IgE
concentrations in animals with relatively high circulating IgE

of Igk.

EXAMPLE 22

Efficacy of anti-human IL-13 antibodies in cynomolgus models
of dermal allergy

The effects of anti-human IL-13 neutralising human IgG4
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Phar macodynam cs were additionally evaluated ex vivo
using a flow cytonetric nethod. CD23 is the high
wa@bdosnooteyd | gE recept or and can be expressed onPCT/GB2004/003059
peri pheral human bl ood mononucl ear cells. CD23
.. eXpressi on ¢an i nduced, in ter of t.h er of
antiDGREPS B OPedarRY CEBas S aPo B HoRGWTRIET Go% ot
aller%@h'd@%ﬂé@sﬁﬁﬁlﬁﬁmaﬁﬁﬁn|LThl§ ﬁB@ethaé e}&@rhbﬁ
ut not IL- 4, nediated response can be |nh|b|ted by
injeckhnp- hewranILC133aa6t BoEdivas ANARDRAI 4 NMEPESFIEddIve dd®
[..en o thi,s p IS -of
cynomg Ry hEN S S0Ee abPr e R ey ARRCFol FOMg BaBBl Sod "Ikt PgdN™
sampléaswamestskan1exﬂhacmbdehaMbengaarbutphasedla&lmmay

function s assesse durln i,nt rayenous  hi st an ne
endpodRyl PEngE Hlaﬁyén% gﬁﬁafio PERFO ¥ﬁ§ Rist’ani ne dose

required togenerate a 30%increase in lung resistance
{R ) above baseline, was determ ned from each
EXAMPhESEdni ne dose - response curve. Ch days 9 and 10,

Effic%%&n%ks W%reh%ﬁgllﬁﬁgﬁ% gh%&bo%ﬂ' %m4¥ﬁ&ﬁgﬁgﬂgﬂ%odels

nébul i sed anti-gen previ ous|
of pudepekatead14@Y%yi ncrease in RL as mell as a 35%
decrease in dynam c conpliance (CDYN). Historically in
this nodel, a greater R has been observed foll ow ng

The etfhgc%ee@ngn%tjahhﬁ%e -th &cgivan ialiher gemadosedhan
first; this is antigen primng. The two ant’ gen

antlboldalelsewgég caurgéétlgamedagnrr@a@@me@t@yHmdaln@rfe@wcre
rea un der _the. h| anm_ne dos Sp cu
allergaplpu mBE§6y 5ﬁgﬂﬁatl %ﬁ% W 1CYE é%%g%iby

as eosinop

exposlhgCenpaiedaloetay cl cyndfioTahs @mi@b&ﬁsngcame%ﬂilsed
phenotype were selected tq enter phase Il. Phase I ,

a. suuma§nfterﬁeéxa§ﬂeye§é’ FRase At iogc épt 2t ﬁ&tr%q TGN This

1lerb§CRb%edna r30MRIKY BAKR02ER InfUSIQR OB AR 111 2 and
@ eré9. The e%ﬁects 0 eBAK502€59 ﬁkreiggsesséﬁ by conpari ng
infilthetdbangesosébr ilmnghase BRIy timceleasges sserm iyE levels

phase | for individua
and airways hyper-responsiveness.

Pharmacodynamics were additionally evaluated ex vivo using a
flow cytometric method. CD23 is the high affinity IgE
receptor and can be expressed on peripheral human blood
mononuclear cells. CD23 expression can be induced, in terms
of the number of cells expressing CD23 and also in how much
CD23 each cell expresses by both IL-13 and IL-4. The IL-13,
but not IL-4, mediated response can be inhibited by anti-human

IL-13 antibodies.

Animals were preselected for entry into this 2-phase study on
the basis of previously established AHR following nebulised
antigen (ascaris suum extract) challenge. 1In phase I airway
function was assessed during intravenous histamine challenge

on days 1 and 11. PCsp, the histamine dose required to
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animals . Blood, serum BAL and lung tissue were
colleted. SerumIgE |levels were nonitored by ELISA
w@eoavfepom BAKS02(9 treat ed cynonol gus nonkeyBCTESB2004/003059

shown to inhibit the expression of CD23 on hunan

peri ph rOa,I bl ood nononucl ear_cel |I's indu(ﬁﬁq by 1L- 13
generﬁ%te fot” 1L "4 S 5ire lﬁaéﬁﬁntgudfgsdfﬂtam?i ? bPPST was
baselGORS S@NtdaMdrinilee] FalorMBARSAEE dravel Sldyeadiddech iy

PK ELI SA. Results BAK502®3 significantly inhibited AHR

Curveys lashived Dy IAUCEER. 105 e ihad Imgedrabi e 7).
L i_ARi pi.t ffect. af : .
v e e o R e el Ly

shownsitgnigeincarate (EFidPdr 6 n2GBaskalilne R7) asBAKR02E68 al S6%

si gni,ficantly inhibited both antigen primng (p<0. .
decreBeby i BREmL L BAEPH SE HREAInt | RO Y It
modelBAKSQI@Rignin i gaBt b¥ehnBbbBktedqt ebah opehly ERs0.s@2bnd

and eosi nophi |l (p<0.05) but not nmacrophage, |ynphocyte
challgngeastitéeld gifEruelilsr@arhaBaL YRy dhe 2BEshapiels is

: . I]::X?MP 2 ffica f antj, - -
antigzt FEodi élslglgaggl}hr%stt t %Xlécgt eglatc%hcalghe 0 gy||E)cea!\%heac% AHR, as
mea sudevie logp s mhiert desrseal lalrek3 ursleadmihed dtiertednire tdesaruse

| ung Muri ne el of_ airwa hyperresponsi veness. The
reSPORAR CHY SORNHE Tart i£5 IR PbE A%0 s af P SFRGL 25

eosindphiinady BAKRR2GE, anslq the deyvel opmeiityPfs alf sy ing
hyper responsiveness (AHR) follow ng adm nistration of
an AHRipdie NALYPES Wex ¢t 1§ ltongntees inhaesst ilgat ed. This
nodel was perforned essentially as described by Yang
et al [119] with the exception that human IL- 13 was
Phaseuddd was placexefctiyr iae gdhasel3I dvagalt mrreitocoll Tanimals
devel op t he phenot ype | e BALB/c m ce were exposed
receiy@dtﬁo%Omg/ﬁ% BAKgﬁ%d9ly%fu§%on on days 1, 5 aéh 9. The
effects of BAK502G9 were assessed by comparing the changes
seen in phase II with changes seen in phase I for individual

animals.

Blood, serum, BAL and lung tissue were colleted. Serum IgE
levels were monitored by ELISA. Serum from BAK502G9 treated
cynomolgus monkeys was shown to inhibit the expression of CD23
on human peripheral blood mononuclear cells induced by IL-13
but not IL-4. The magnitude of this inhibition was consistent

with the serum BAK502G9 levels predicted by PK ELISA.

Results

BAK502G9 significantly inhibited AHR as measured by Ry AUC
(p<0.05) (Figure 26A; Table 7). An inhibitory effect of
BAK502GY9 on AHR, as measured by PCizy, was observed but did notﬂ
reach statistical significance (Figure 26B; Table 7).

BAK502GY9 also significantly inhibited both antigen priming
(p<0.01) (Figure 26C; Table 7) and BAL inflammation. BAKS502G9
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doses of human IL- 13 separated by a 48- hour
interval. In brief, mce were anaesthetised with an

WO paosavmpous i njection of | OOM saffan sol uti oPCT/GB2004/003059
diluted in water) . Mce were intubated with a 22-

. __.gauge, cat heter .needl e, through InC u r [ t
R T R N O E oo LR e T
(p<0.88) i Bat( RBY) haeiropdhigel, e 1gaphoely tePBS) maas icesitl lineid.ux
_ Airma% function was assessed 24 hours after the |ast
into 5Bfi RSt lELigsF o oD - T8816y ") ncr easi ng met hachol i ne

chal | enges and noni tored using consci ous
pl et hysnography (Buxco) . PC200 (concentration of
EXAMPHEt Bdchol i ne required to increase baseline penH by

, 2009 s .determn from 4 .paraneter unfix cu ;
EfFICACY: Phg a&tﬁf&%&éﬁdﬂ‘&f &&361%-0 SSp G St glse. dsthnatic
phenoARpieb @t H IRAIITRINS whIre hagiEnigt-ared Pwudminisstered to

-peritoneal injection 24 hours prior to the each dose
the meuse lufg Results Intratracheal installation of human

IL- 13 into naive wild-type mce resulted in

devel opment of significant (p<0.05) airways

Murinky pededs ponsi ermgss gleatiespdrs iomitasd  ani mal s as
t.erm ne PC20Q net hachql i.-ne concent.rations., .
The eGFdEamal] AR HSTErE BAREO2 & (IR g St body
BAKS 029N hiceantdty HHR< Q)1 dorteini toxd dihavzdey el apment  of
AHR whereas the null control antibody had no effect
respopFiiyene sz3) (AHRX AP win NeGra st P p leiypat 1L-13
Al NS - %Rgﬂq%ﬁﬁ
to th?gé%%§%&@§r%m@ﬁu%r}}ae%% gcei id; tTéﬁcel : dsév_\:/Ll t]vgahsidng assayed
essenrietldgolas lde sk s heeryesttowt taol i [Adutle wigkh stim hesi s
in human B cells in vjtro [120] .. Factor dependent
ex0eB gt Aty TR B £AA% TR dt SR Sech by 1 g, 1513
The neutralisation potency of BAK502@& as a human | gG4

was assessed agai nst human IL- 13
Model protocol

To develop the phenotype, male BALB/c mice were exposed to two
doses of human IL-13 separated by a 48-hour interval. In
brief, mice were anaesthetised with an intravenous injection
of 100pl saffan solution (l:4 diluted in water). Mice were
intubated with a 22-gauge catheter needle, through which human
recombinant IL-13 (25 pg dissolved in 20pl phosphate-buffered
saline (PBS)) or vehicle control (PBS) was instilled. Airway
function was assessed 24 hours after the last administration
of IL-13 by increasing methacholine challenges and monitored
using conscious plethysmography (Buxco). PCyp (concentration
of methacholine required to increase baseline penH by 200%)
was determined from 4 parameter unfixed curve fitting of
methacholine dose-response curves. Antibody treatments were
administered by intra-peritoneal injection 24 hours prior to

the each dose of IL-13.
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dependent | gE rel ease from human B cells. Periphera
bl ood nononucl ear cells (PBMC) were purified from
whewoanotsed fy coat (Bl ood Transfusion Service) BYT/GB2004/003059
centrifugation over a 1.077g/L density gradient. B
cells were purified fromPBMC with a B cell isolation
Resulfi§ || (MlItenyi Biotec) , using reagents and nethods

Intrad@sGhdkad s tdiel e ast Uk @han AS5aY3Nedid QARG sAdd-type
I scoves nodified dul beccos nmedium (Life Technol

. ) : 0Qi es)
mice chptal Fefglnow s vt arneli A S AR TomipRe - ﬁgha@lrways
I r i s, Pratei I ; I Low ;

hype T o L PPL ey o ol oflima 18} pl M eamined

by PGoncerithaathcniod dO6cehtrat hsisay fpdiamib@ill yofadministered
rresuspended. cell s were _added to each assay point jn

BRKS (g6 ﬁ'iglg?&ﬁp! aﬁégnééﬁf:aaglxng/ 00 he Bttialigsio the

develdpndadyo EARHRBI RI8OHEES) thaS Addedcbatassayaelb&d@Shad no
appropriate. Test solutions ofantibodies (six

effeqtep|fiigattes)y23dere diluted to the desired concentration
in assay nedia. An irrelevant antibody not directed at
IL- 13 was used as a negative control. 50m / well of
the appropriate test anti body were added to the cells
.. Reconbi nant bacterially derived human I L- 13
EXMP(% ot ech) was subsequently added to a final

Neut SONGRIN A I8t H BN/ BAKS 0@ Vi8s & LRLRAn ABSQY Y& VAB:
of 200 m/well. The concentration of IL- 13 used in

humarn He alsk dlepmasarel ebgRdrebeay s ef zomdximal B espbhse.
Assay plates were incubated for 14 days at 37C under
500CC2 . IgE levels in the supernatant were determ ned

B celly SbitSh iusy s seagend so@nd protocol s supplied by the
manuf act urer, (BD Bi osci ences, Bethyl Laboratories)_ .
IL-1pdas WSS WS el ust e & dh pat (s hi sbf thvgpen B cells

in viEILDA S Wf&éﬁ&dé}lﬁ%ﬁ 6 b o BAKBOZE (¥4 B
SEQ I D NO b

15; VL SEQ1D NO 1 was able to 1 nhibit

cellauwﬁﬁqdq;erngjugpénﬂdﬁhlsgﬁzThe neutralisation potency of
BAK502GY9 as a human IgG4 was assessed against human IL-13

dependent IgE release from human B cells.

Peripheral blood mononuclear cells (PBMC) were purified from
human buffy coat (Blood Transfusion Service) by centrifugation
over a 1.077g/L density gradient. B cells were purified from
PBMC with a B cell isolation kit II (Miltenyi Biotec), using
reagents and methods described by the manufacturer. Assay
media comprised Iscoves modified dulbeccos medium (Life
Technologies) containing 10% foetal bovine serum and 20ug/mL
human transferrin (Serologicals Proteins Inc). Following
purification, B cells were resuspended to a final
concentration of 10°%/mL in assay media. 50ul of resuspended
cells were added to each assay point in a 96 well assay plate.
50pl of 4pg/mL of the anti-CD40 antibody EA5 (Biosource) was

added to assay wells as appropriate. Test solutions of
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producti on by human B cells. BAK502& as human | g4

had an I C50 of 1.8nM against 30ng/m human | L- 13 .
WEXAMBLEIPL6 Effi cacy of BAKS502(® agai nst | L- 13r@EdBat0aai03059

potentiation of histanine i nduced Ca2+ signalling in

i mary human bronchi snoot h I I h
antlb%@éﬁsszﬁﬁﬁ rePyi FREEF Wﬁaﬁlgfég¥%§ §8n?ba§ |Fﬁgéé 2
conceﬁt%&@!oﬁn?ﬁtQSQH§Ch§dE$21 Aﬁzgkrel@béﬂtebhhh@bdgahbtum

['1zation is a prerequisite for snooth nuscle
directedt aacil.oh3 Reeensest adi asNREFE1IFROGADERRL -| LoOpd /swell
ab|I|t |t 0 AN [
of tnRoaPRr BB EACRaF b PP CARA AL a0 CoF contrScrrie®
ecomEQﬁBhStbaadae&dl@gZdeﬁugﬂdlhngablZB 1324FepT@¢eCh) was
efficacy of BAK50233, an an } bqu
subsefiypritYedddsda FOIﬁcﬁlnééapﬁgFePEraféoﬁe8lat@ ml give

a totﬁht ?%@%go%lhﬁef bFapy ohuyeR 10r. onchiealc oseotdt avisel @f IL-
SMC) signalli responses to the contractile
13 usagomnsthehagﬁaNIWéS ﬁ@gepﬁ@@sﬁpgﬁﬂéﬁ enmgxdgpyl response.

I 1ing_assay. + I
noses paRep, el BT, SO L 0 st e o
IgE 1@?{@@% 151) fta@d SS@@@W’CMC e rBa slett eiedinem (GBI Sferves ing
obt ai ne rom ttak Th BSMC
reagepnf SR Prgt%@ér%du%ll@&lgezﬂ; %DM;{] t Wed
BioschaMuler gR gﬁe%a%kr%ﬁ%fg%% Cdddﬂ@“ﬁéré'hﬁhﬁykedwﬂdlng

mcrotitre c culture plate and were allowed to
Graphpltdapirifsor s2£theures, then re- fed and i ncubated for a

further 24 hours. Prior to the Ca2+ signalling

experiment, the BSMC were stinulated with IL- 13
resullf2eprotech) at 50ng/m final concentration with or

w t hout anti body and i ncubated for 18- 24 ur
As deBARBUZES sshd tak BB Fed merfdiditE G5 r G vt hﬁ%rﬁ?blw' VL

lq Y A e AD I niehe Byl dalgtblaie ToE
SEQ I?PQRf cgﬁcentra?Ionibgyﬁ T . Changes in el B
produdiiracéyl tharanCa®@€ells. BAK502G9 as human IgG4 had an ICsp

of 1.8nM against 30ng/ml human IL-13.

EXAMPLE 26
Efficacy of BAK502G9 against IL-13 mediated potentiation of
histamine induced Ca®' signalling in primary human bronchial

smooth muscle cells

I1.-13 has been shown to directly modulate the contractility of
airway smooth muscle [121, 122]. Intracellular calcium
mobilization is a prerequisite for smooth muscle contraction.
Recent studies have shown that IL-13"s ability to alter smooth
muscle contractility is mediated in part through modulation of

contractile agonist induced ca?* signaling [123, 124].

The efficacy of BAK502G9, an anti-human IL-13 antibody

formatted as an IgG4, against IL-13 mediated alterations in
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concentrations in response to histam ne (Cal bi ochem

titrated from20mM, were neasured using standard
wo e@bigaes with the Ca2+ sensitive dye Fl uo -PdI/GB2004/003059

(Mol ecul ar Probes) and a 96- well Fl uorescence | maging

Pl at e Reader (FLIPR) (Ml ecul ar Devi_ces) ar.ea

primagyqepmehe PEePFE 1EAUBINOGE Nt E se42+ CSildifal ( ﬁsﬁ@r SIF8Rde- 1
respohgeg' shamhae was rdetend agdnhiar, e%ﬁ@t%%hhepr%as
treatment condition. Data anal yses were perforned
investsigngeCr apzhlaa@aﬁ’r i signassing as$ay. W ndows (G aphPad
Software) . Results Pre - incubation of BSMC with IL-
13 significantly enhanced Ca2+ signalling in response
BsMC ta’hisigd Neindressay Nesbedéon of BAKS02@ (Figure
25B) (but not an irrel evant isotype control antl body

Human( Pfrgmaéyzﬁﬁwy RIOR R MUsS 185 Ghikitdaitadt Whth bitéd the @
Smootﬁosa%%u%t I %@a@f MeRd S ( @ﬂ@w %fen JRSAMRE AQn Bio
istamne (Figure 25) . EXA 7 Neutralisation
Whlttp:meency Tfe &PPIC- Mel_relzlaamlttlabmdegn PrEMhne@rdardirgy to
dependent PBMC 3 _expr n assa he, pqt encg a
suppllgg/ ésgﬁtcﬁt\n\?é‘df%oﬁ an%%gdggy Was %LVE atagcdezlqn}é/tjﬁjf(;1

cellshwimn lilr 213 gderandentc periitpkerall blagd umnglileand were
cell (PBMC) CD23 expression assay. PBMC respond to
allowgek frol prEgichnd om 244 hiopitisncidedt g d@ad aqd fiqrgbated for

a fur%?%re§§'%%u%% CD23 b&ng th%p%%?(Fgféﬂéiliﬁgtg§p£9ﬂhent

inity receptor for IgE a IS expressed On a
the BBMNC etey eofstiimfullaroest mny:hcéilll-sJ,B |(rREIdeﬂg:h1¥ijtﬁQ§s;/ml

£inal, GRERA R ad Tl S ed BiF TSHGRTy e TRagt Teh o7
18-24 BRI mmfo2fd91%rn%§%eﬂtﬂs>bﬂﬁﬁelxﬂaaﬁt&@&ﬂmcwx}ml

anti body to PBMCs fl ow %ﬁorret ry. Assay protocol
contrlqdnmnmcdmaia@@mbm%d GATorRGhe YBITGo B VR IdRSTRS i @ 2

flnals%ggégitratlon of 10pg/ml. Changes in intracellular ca?*

concentrations in response to histamine (Calbiochem), titrated

from 20uM, were measured using standard techniques with the
Ca?* sensitive dye Fluo-4 (Molecular Probes) and a 96-well
Fluorescence Imaging Plate Reader (FLIPR) (Molecular Devices).
The area under the curve (AUC) of the Ca%'signalling response
to histamine was determined for each cell pre-treatment
condition. Data analyses were performed using GraphPad Prism

version 4 for Windows (GraphPad Software).

Results

Pre-incubation of BSMC with IL-13 significantly enhanced Ca*"
signalling in response to histamine. Pre-incubation of
BAK502G9 (Figure 25B) (but not an irrelevant isotype control
antibody (Figure 25A)) with IL-13 significantly inhibited the
potentiation of Ca?" signalling in response to histamine

(Figure 25).
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and erythrocytes depleted by 40 m nute dextran - T500
(Pharmaci a) sedinentation (0.6%final concentration).
wab@sloeshocyt e and platelet rich fracti on was PEEGB2004/003059
separated by a 20 mnute 1137g centrifugati on over a
dis nti nuous Percoll gradient of 3nL 64% and 5nL 80%
EXAMP%@O Jowas 9 parts Percoll and 1 part 10x PBS) . PBMCs

Neutra@rlgalﬁ%yze%%nfcryor@ft he ttioprofl 3t he t64%d iayerin wshetn IL-
and resuspended in assay buffer (Invitrogen RPM 1640,

13 depewsdeas, PROG GDAS semrcisisiion, asee@iy/ nl st rept onycin,
2mMM L-J utam ne) . The assay was perfornmed in 24 vveII
plates with 2x1 O 6 cells, 8QCpM reconbi nant human | L-

The p&ﬁeﬁEgpb@techkp&@s%hthﬁ@eoﬁmFﬁéanhdmmdﬂlwa&1%WQﬂDated

Syst ens) 50239 or irrel eva f
in thoy PREn ISP RIS e PO P 6 5 TR e oot
pBMCgeE@Q@ l%@('prigzsréﬁro\he%ts%@ ind psivaj red pairidh D2 th PE~1BD and
har mi ngen) for 20 m nut es at 4C. Finally, cell le\A(Se]re

IL-4 b@adn@ﬁa§SﬂﬂgmqghhnﬁﬂﬁﬁaCaJEZPr@%ﬁﬂégs|
CDz:-;OI eRPN e%sbseh%D%%Vft%gﬂpb rxfeeaetsptcyof%zg REsiddde s

IIs mul tipli rirght ness e staln
expre(s@%@nbanfal umrefmgnaﬁ) inMNemtatmdvante 1023 irsrlordi nahvas

subtracted .and data resent a, percenta t he
monocyE§sons & g1 ors %%ﬁ% df%% qgjéﬁg

expre%)éﬁ%%s%%ﬁe%%ltarﬁdw%s %@ﬂéi"nﬁ%of BMrfa S seRaraie
experi ménts, using cells from4- 6 individual donors,

reduqtalofnoﬂ-lmdbmrdltfrg pid o‘%ﬂt@ﬁaﬂceégcw poinlleeiihds monoclonal
e g TR e h B 1S L o

resul ear xpression (Figure 27

and Figure 28). BAKSOZGE dose - dependently inhibited

I L- 13- induced CD23 expression with a geonetric nmean
AssaYpoPrPi®CcPpM (Figure 27) . In contrast, BAK502(9 was

Human ?ﬂ? % o d bt ddher IR 3 1RX BT RS Olrhfalr[‘éjﬂ?@ﬁorlPYSerVJ.ce

I'L- 4 (n=4 fromindividual donors, Figure 28) .
and elnyrtéiremc@rﬁed gﬁplchitbdld:ty i4fhinintutes tdasrt1an-106r | L- 4

(Pharmacia) sedimentation (0.6% final concentration). The
leukocyte and platelet rich fraction was then separated by a
20 minute 1137g centrifugation over a discontinuous Percoll
gradient of 3mL 64% and 5mL 80% (100% was 9 parts Percoll and
1 part 10x PBS). PBMCs were harvested from the top of the 64%
layer, washed and resuspended in assay buffer (Invitrogen RPMI
1640, 10% FCS, 200IU/mL penicillin, 100pg/mL streptomycin, 2mM
L-Glutamine). The assay was performed in 24 well plates with
2x10% cells, % 80pM recombinant human IL-13 (Peprotech) or
21pM recombinant human IL-4 (R&D Systems), * BAK502G9 or
irrelevant IgG4, in a final volume of 500mcL. Cells were
cultured for 48h at 37C before being harvested and stained
with CD23-PE (BD Pharmingen) for 20 minutes at 4C. Finally,
cells were read on a flow cytometer. CD23 expression was
determined by CD23 ‘score’; percent of CD23 positive cells
multiplied by the ‘brightness’ of the stain (geomean
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dependent CD23 expression on PBMC (Figure 27 and

Figure 28) . Co- stimulation of PBMC with 8CpM I L- 13
w@ar@s2d764pM | L- 4, produced an additive CD23 rBCSPGBI@4/003059

BAK502@9, but not CAT- 001, reduced CD23 expression

| evel s So t hose _seen with mul at i | on

fluorggrgure’ 28) No ERAWPEEH§8CQ@§tr§FP§§t|HﬁspéFgﬁfﬁc dyand

data BHE@Qntéd1§saBtb@?@%nk@g@ B@”@Helkeéﬁoﬂgﬁe%@eﬁm 13 alone
eosi nophi | shape change "assay The ains of this study

(100%Wwer eDabaebakbubeent karatisetl 8f khe m3aanti BEY esawn from
eosi nophi.| han i nd b i;at-or d
-6 sFPara EXPOF?%EH% %%1 #8?%8 ¥{Eﬁf4 % 1% ouﬁ@%ﬁ

ow ng ‘stTmiPaton w actors
donorbhepbﬁﬁgSméﬂ aﬁthﬁ&b&d&aﬁuCHoaSehbh p3iht25, 126], TNF
-a [127], TG - bl [128] . IL- 13 synergises with TNF
-a [129] or TGF - bl [130] to induce fibroblasts to
RrResulPkoduce eotaxin - 1, which can then act to directly
chenoattract eosinophils. Leukocyte shape change
IncubpééponsésPEME WE@haﬁ@@MtﬁLoQ@hOﬁeéﬁpﬂnéénénﬁ§rbﬂ8tW@urs

resulgggcglar Cgto 5§Ieton s51%£e %ﬁ%ﬁ?%‘%ﬁ %%dt%%gure 28)

8s65°61 eukocy e n1grat|on romthe
BAK500GOr @6kecdkatharnitntyo isihties teli Afl-asranidaced AT ti on
of IL- 13- dependent shape - change - indycin fa%tor
exprepgfighsiipl) RHOESMRAL Idetiermi Réd 1BY - we s UHitey r?%@

contrh§ UCEKR@OQ@96%%%Xh%abl|S%%rgth%lQYtﬁ%l%@2@n@xpre851on
rediction i n eosi nophil shape change by fl

lnduceyit bmsﬂﬁy 4pMS§é:y4pr(@1=dc¢1rONHI;FdG@11Id$1a\B.E|d@n@of§ul tEgade

medi, a .cont ai_ni_n stl ts
Wﬁﬁf@fa[rggvafjé g;g nPﬁF -% b CReS &PSFerts el% I(g(ﬁol\él
depenﬁ@ﬁt CDQ3(8&@r§%%h%%anl@BNbe EQ@QQQGZGTamkE$E@Q&eOQ8
BAK502( (concentration range _875n 84n . Cells
Co-stjapdathen el PHMEd WHeh §Oﬁ)drtlﬁ’§r134gﬁdat2l374® éflorde t he

produc%augg ggd%r%t ioped fg%goas\gﬂs asRishaled @ﬁudc %oocr QG-
0 he concentration of eotaxin -
001, ceddctdoned3nedipaesasion levels to those seen w1th IL-4

stimulation alone (Figure 28).

EXAMPLE 28
Neutralisation potency of a human IL-13 antibody in a human

IL-13 dependent eosinophil shape change assay

The aims of this study were to evaluate the effect of IL-13
antibodies on eosinophil shape change induced by mediators
released from NHLF following stimulation with factors found in
the lungs of asthmatics such as IL-13 [125,126], TNF-a [127],
TGF-B1 [128]. IL-13 synergises with TNF-a [129] or TGF-fB1
[130] to induce fibroblasts to produce eotaxin-1, which can
then act to directly chemoattract eosinophils. Leukocyte
shape change responses are mediated through rearrangements of
the cellular cytoskeleton and are essentiél to the processes

of leukocyte migration from the microcirculation into sites of
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assessed using the R&D systens Duoset ELI SA system

(R&D Systens) . Human bl ood was obtained fromthe
w@k@sao7bpansf usi on Servi ce and erythrocytes depCEGBA0P03059

40 m nute dextran - T500 (Pharmaci a) sedi ment at i on

, % f i nal ncentrati e, | euk e .and _pl at el et

EnE 1A i ke O IRIE Ao S 0 SHAKR & e

inducGeiy rdafciaat ir@en eawey d«mtwgww&e«mid kgjaﬁhﬂllrlng
of 3nmL 64% and 5L 80% (100% was 9 arts Percoll and 1

the npeguctien PBLS)eOt@chﬁﬁﬁtr@stm O hATIeH g regfi¢elon in

cos iy a e PRS” H Catt 3 B NGL2, 10 HEPES,

10nM D- gl ucose, 0.1% Sigma BSA, pH 7.3) . The assay

2 was performed in FACS tubes with 5x1 05 cells, + 3nM
ssay t human eotaxin - 1 (R&D Systems) or

NHLF Gndid ivaned dmdilauddy avifimaledsod Wikorad HO0mdia Cel |'s
were incubated for 8.5 mnutes at 37C before being

contaimansf ertriedh tam t40Q %rchM | Kedl 3y t48 . Tolki T agetR&D
(Cel | Fi x, BD Bi osci ences) and fi naI ly read on a flow

Systegg) or?é"tcbr160EE@/é|ﬂﬁﬁ)‘Iﬂ]l s(Rieh Sysdeits)f igd Wie taRienes -op

pros GHiCTat WISSPRIPS AN QUGB ESG oi

Celldaidreaitad rcul thmssd mnChtflﬂniﬂdan’relIﬁm at 37°C before the
provi di ngrreasure nt of shape cha es wer

resullifg GPTRE HIGIPY ITR( At SIRPRICUTS (T SEered at ~80°C.

The d&{dENatad G 1o Q00 sosi nﬂpr&én&i/@fﬁﬁe&fmédﬂé N4 e,
whi chever was the sooner. Shape change was cal cul at ed

assesged pHEmemtlR O ITet@sT Rueseld byl Shapes epran sl
Syst buffer alone (100% bl ank shape change) . Data have
Foeh expressed as the nmean % bl ank shape change + SEM
drawn from 4 separate experiments . Each experinment
used cells from an individual buf coat ]Sand hence

Human ref 9 us ddicr)ned per¢br e ]?W%pTJF%?% $hPneaghvice
and é%&fﬁroé%%%gtéépleted by 40 minute dextran-T500

(Pharmacia) sedimentation (0.6% final concentration). The
leukocyte and platelet rich fraction was then separated by a
20 minute 1137g centrifugation over a discontinuous Percoll
gradient of 3mL 64% and 5mL 80% (100% was 9 parts Percoll and
1 part 10x PBS). Granulocytes were harvested from the 64%:80%
interface, washed and resuspended in assay buffer (Sigma PBS,
1mM CaCl2, 1mM MgCl2, 10mM HEPES, 10mM D-glucose, 0.1% Sigma
BSA, pH 7.3). The assay was performed in FACS tubes with
5x10°% cells, * 3nM recombinant human eotaxin-1 (R&D Systems)
or conditioned media, in a final volume of 400pL. Cells were
incubated for 8.5 minutes at 37C before being transferred to
4°C and fixed with a fixing agent (CellFix, BD Biosciences)
and finally read on a flow cytometer. Eosinophils were
identified by their FL-2 autofluorescence and the forward
scatter (FSC) parameter read. Eosinophil FSC changed in

response to both eotaxin-1 and conditioned media providing
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NHLF cells co- stinmulated with 9 .bnMIL- 13, 285. 7pM
TNF - a and 160opM TGF - bl and cultured for 48h
WG e@soomd 9 . 6nM eotaxin - 1 into the cul ture PEOGB2004/003059

contrast, NHLF cells cultured only with maintenance

nedia secreted O .,InMeotaxin - 1 into tE cult%
measURBAPAE Thi §PEBEaSNANGC1 pfBAGE MBReWETPLEd13t igh flow
rate Qﬁﬁeggﬁﬁﬁs§§lbh w%glI@%mlnﬁéggFanErCQOOStb@%hﬂb@ﬁll

HLF ce eotaxin - 1 production was dose -

eventdepenaemuhytenhwbncdeby BAKS0REOseibnRTan PEBPeofchange

vas offailthiny des: BOBKaRFRACoBE RABHFE S RABE anaNos e

chang@aﬁﬁfféﬂea95n§0$ﬂUO%hbﬂaﬁhaEaapbaﬁgang@ respamaehBWe been
3nM eotaxin (positive control) was 122.2+2. 1%
expregpedxpf the PRABCEdPSAREe SBRARgENARI S SnPEY &I %Wn from 4
separé?% Q%%8919¥n%gChngEha@x?@Ehmen%O @éﬁncéﬂﬁbeQ%npéE
an shape change 10 . Media from
1ndlvaMElcbhE§ycooa$t|ﬁndaheGCW|uthVl@nwﬂl@ang 285 r fpgmed

du E .2 %nd %GCENI N and cultured for 48h
in dup bRAtEi GR&d g8y; nduced a cl ear eosinophil and
shape change (Figure 298) . In contrast, nedia from

NHLF cultured for 48h in NHLF mai ntenance nedia al one
Resul@pd not induce eosinophil shape change (Figure 29B)
addi tion of  anti t i,hod AKS
NHLF 88EE§ ﬁu?ﬁﬁ@&gﬁgﬁgawﬁFpob 68ﬁNa F1§u|?§5e6 ?ﬁgﬁﬁteg'and
160pM'EG§—§933nd Qﬁﬁ%ﬂgéﬂtfb?hu%htkgﬁr%Eeao@'%ﬁﬂhbot%&§%&1
change, wth a geonetric nean nM wh
into aﬁsayedtatelméﬁldlluﬂnono@%m@ame NQBE CEﬂésamdhﬁqpaﬁ only

stimul ant s - TNF-a and.T t.c It red
with Wﬂﬁtﬁﬂéﬁcéefnﬁglﬁo SEREGEE Te Ot r‘?°| ﬁi

cultu%@aﬁgdﬁaang@hW@seékﬁglhnﬁe Eb@%b%@onQw@@Mﬂﬂ=lgﬂﬂependent
7pM TNF- a and 160pM TGF - bl did not induce a

as ILeneamN@eavm@mh@u sbape ioudrged THIE sweddestosaphiat-1t he
eosi nophi | shape chan bili qQf condi t di,
oroduggyeRops SAGrPRG RACROGBIT Yo rinre it Y BARST2EY Wit an

ICso of 32.4nM (Figure 29A7).

The primary aim of this part of the study was to examine
eosinophil shape change. The magnitude of eosinophil shape
change in response to 3nM eotaxin (positive control) was
122.2+2.1% (n=4). Eotaxin-1 induced shape change was
completely inhibited by 100nM of an anti-eotaxin antibody CAT-
213, mean shape change 101.0+1.0% (n=4).

Media from NHLF cells co-stimulated with 9.6nM IL-13, 285.7pM
TNF-a and 160pM TGF-Bl and cultured for 48h (conditioned

media), induced a clear eosinophil and shape change (Figure
29B). In contrast, media from NHLF cultured for 48h in NHLF
maintenance media alone did not induce eosinophil shape change

(Figure 29B).
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the stinmulants is not due to any of the stinulants

al one or in conbination (Figure 29B) . Exanple 29
woRpsioargoonf anti-1L-13 anti bodi es on Human | L- BGT/GB2004/003059

epi tope mapping of a representative IL- 13 anti body

BAK502& was perforned using a nol | ar approach_and
The agfahdardopeptitde Ié??éi3s?Bﬁ?b%ﬂwegéﬁgﬁ%@pF&a@ﬁ’—lsﬁc-l ated
mediafgkﬁ?%rﬂé WRIT & %%Q'tﬁ%%r,e@es‘&g%%_@ RAr &S defs - JunEmt

sequence were replaced with nmurine sequence.
inhibThése offi resdagomrid whege echbingdi nyishudi g@sameiyic mean

representative 1L-_ 13 ibodi es: t.a. [ i f e
1Cso Oggcg’le'?%ng} é’qp}}(?%paes."sa%\%d g‘%gnejl gldéofd%llﬂpc@ Cﬁ%%g’%\%};é
produced. The first panel contained nine chinaeras

(Figure 30) and was used to |ocate the general
The apodiitiyorfof timmlepitsopdl-The F&EoRd apehdIGEdHt)ainedd

ten chi Fi.qure 31 n .used .t.o fj
cultugEfy SReTTRE T eh e €9 rheffd BB REI 0 Al R i
shapeUghB@ gBCRagN & 16lnres dsttigat cGat ewayonfy )I1ety,y Assctig TNF-

whi ch were then reconbined with a destination vector
o andpDESPMI TGFodhilf idddl tnotcddeluicer aa cdettac eosi nerdriaf f9hARS,

tag_at, the C-termnu f _the reconhi.nant. prot.ein) .., :q.
Chang‘?heggléxﬁ%%ﬁ }Fé’@tsco?@ew&o TSEE o Sthraéjﬁesfcohrarﬁge ability
of coRdi@Baged MedhemsaallopceampareniNHLcadlalduing: with

sitespecific transposition of tagged chineric IL- 13, ,
the sitdeg lemd sbdculneab drutamYe ofedisr admants alone or in

. [ t cr g, \DNA was isolated for each IL- 13
comblcir::\;%l %E%Plaqgﬁglﬁ%an@s%e)dt ed into S 9 {Spodoptera
frugi perda) insect cells using Cellfectin (r) Reagent.
Recanbi nant bacul ovi rus was harvested 72 hours

4 ansf ecti on and passaged through S 9 insect cells

Mapp ¥ C&F NDJ8; - 1MSeTta ZOULa R 91 Hdir &L -super nat ant
was purified on an

Exam

The epitope mapping of a representative IL-13 antibody
BAK502G9 was performed using a molecular approach and standard

peptide excision.

Molecular Approach

IL-13 chimaeras were engineered, where parts of the human IL-
13 sequence were replaced with murine sequence. These chimeras
were used in binding studies with representative IL-13

antibodies to help identify the specific epitope.

Two panels of IL-13 chimaeras were produced. The first panel
contained nine chimaeras (Figure 30) and was used to locate
the general position of the epitope. The second panel
contained ten chimaeras (Figure 31) and was used to fine map

the epitope.

104



10

15

20

25

30

affinity colum and eluted material was concentrated
from16 to 1 mM and | oaded on a size exclusion
wEapsnamo 200 HR10/ 300G. col um for final pol i BOT/GH2@AMH03059
guffer Fxchange. A honbgenous conpetition assay using
|otinylated human IL- 13, stre idin - _.
The C%h?ﬁ%ﬁ%?o%?ﬁ%?esEHBGEﬁFSpWﬁﬁ$I%Eé?%%gégAkgéﬁggP%gsand
clone%EY§£8p%dGaggﬁaggséxtkﬁ asctol! owsi clEUy e BAKBREEO bi nds
iotrnylated - human IL- 13, the complex is then
recombesegnised bydtheistitépnavedinrAPCEESA] ugatéfard weesode
a flas

cof |ight i lied iS.
For a{qBHEEhESRPEIIaBEE LT CohGoEuPOpF I by CRPOAT LD “Bid

recombi ABnf egebyYednf | orasgeneapeanshenneastbed. wearpelsied aw
for this binding is introduced by way of the un-
transfFabel bBlOAEN®A dhemil@ (hs cometdnt dndcehe zhlewing site-

.constructs. Thi,s co titiagn is_quantifi ta

speci EaP o hFAPEDPHb HBF Aty ¢ SPANPPRBS Or (e ir. Lo the

paculBYEa0ESshakthk- vi3rant i(Badines) enabkiond imMahat ieesnid DNA
altering binding to be identified. Results Chiperic

was igohstedcforLeach &l Dhirtgbpeasy k&enFIGTEaD B w2
weakest conpetitor ggai nst bigtinyl.ate n.lLe 13
(Spodpertﬁifﬁdifﬁﬁgpsﬂ%” > 'sﬁéﬁ%cgteil_ﬁ PR oh NG T n t he
Reagebki1§e€Bﬁ%§Hh%H”%%ddT6¥ﬂ@ﬁ%‘Na%hhﬁé&%%%@@ e tepfrs post-
inding (Table 5) Reduced activity was al so seen for
transtfeetd04l aand p3334 gt diouaierSddr dgis@eds 40,1 % 15V igRy more -
33, 34 of the parent sequence respectively were
changed indicating potential involvenent of helixA in
Insecktheonecegni tilorudft BAKSNREY N aEhke tr edisc et rEdtied taresarof

. L .oop3 was discounted as this l.oop has a reduced, nunber
af fingf yamPhoacfds s Hiee MatEm ads "ComearsEht S it 16

to 1 g@' t%&g' 8 AR S iKeld @ @lter dhewarald S0 uet1o A3006L

_ _protein. Qher reductions in the ability of the
columphifer ifd nlall- pEd. iradl el ars! oo ffep € aRIBAKS 02D

bi ndi ng were not considered significant for such am no
aci d changes.

A homogenous competition assay using biotinylated human IL-13,
streptavidin-anthophyocynate and Europium labelled BAK502G9
was developed. The assay is as follows: Eu-BAK502G9 binds
biotinylated—human IL-13, the complex is then recognised by
the streptavidin APC conjugate and when a flash of light is
applied the energy is transferred from the APC label to the
Europium by proximity, and time resolved florescence can be
measured. Competition for this binding is introduced by way of
the un-labelled human IL-13 (as control) and the chimeric
constructs. This competition is quantified to calculate the
relative affinities of the IL-13 mutants for IL-13 antibodies

enabling mutations altering binding to be identified.

Results
Chimeric construct IL13-Helix D (Table 5) was found to be the

weakest competitor against biotinylated human IL-13 for
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A nore targeted set of mutations within helix D

(Figure 26) were then tested. Results obtained are
walessnsicpat ed in Table 6 and are as foll ows : REFGBR®4/003059

show that chineric constructs 116117TK (where |ysine

. ..at Lt 116 ,was . r.epl ace i th_thr I d -t.h
bindi§g, BRRGDEEY, P BeHER AR F ks PAAT Bokd Cu e T tey
molech2dKhabWhake1k¥si fetal BRESIORIGON eb2B opas biiejliaced)Tadmie 5)

127RA (where arginine at position 127 was repl aced
Reducgfeacsayt tabWest leenseed for BhsdifNd Lt §PEaRsEAGeUtants

where(}%éKéu@gq4%g7%@,d nBQ%BQO .et%faEh% Pentt uence
residues inplicated in binding to BAK502( due to

respethéive lyedeced cebhged vamdss tiimat petearrdetli tinom laggegnt of

. incglude the helixD [ | ySi has .heen
i e B el on s 249 T g e . o
of lobst kdisngiRablinkas BeerhGRanarsh hesa asefddiddy msider of

~pair) . Mitation of leucine at position 58L also
aminor egdelss ibi fdien§udrd tard PoMPagred A DSty ecule

.reveal a .Sk eSi C i Jelind adkein.
and lﬁay\ﬁ%e?%eﬁt%b%lgggfegt %y Og%ﬁctaggt 5%}%&%%502@ or ‘may —
Othe rafrkeeic tile saliing entakdfl ihel ioD.tHee sé ieguard ridnt1s3

denonstrate that resi it hi,n helixD are critical
rolecidtR 16 BIREETG G BARSOIArS Eings Y Bt | i Gpcere
signilf&dnfsife atPosiniinen ka3 aMhddess .ar gi nine at

position 127 are critical for this binding as nutation

to either abolishes binding of BAK502(0. Epitope

Exci_si on The epit ' f S @

& o e R et e TR ‘Bt ae o o g dike 26)
were phecedyteddereshid@d obtmntd issed dartanssotdttephiaselable 6
and allowed to capture the IL- 13 ligand. The forned

and agEnEiSex dld Men subject to specific proteol ytic
di gestion, during which accessible peptide bonds are

cl eaved, however those protected by the 1gG 1|igand
Resulittst effoac & hadmaihimeric constructs 116117TK (where lysine

at position 116 was replaced with threonine and the aspartate
at position 117 was replaced with lysine), 123KA (where lysine
at position 123 was replaced) and 127RA (where arginine at
position 127 was replaced) are least able to compete for
binding to BAK502G9 (123KA and 127RA do not compete at 1 uM).
Other residues implicated in binding to BAK502G9 due to their
reduced effectiveness in the competition assay include the
helixD residues 124Q (here lysine has been replaced with
glutamine) and 120121SY (a leucine histidine pair has been
changed to a serine tyrosine pair). Mutation of leucine at
position 58L also reduces binding and analysis of the 3D
structures revealed that this residue packs against helixD and
may either be directly contacted by BAK502GY9 or may affect the

alignment of helixD.
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intact. Thus, a peptide containing the epitope remains
bound to the IgG This can then be desorbed, collected
wa@e@sioomp i fi ed by mass spectronetry (nms). TwoPCT/GB2004/003059

conpl enmentary techni ques were used, the first made use
of the, G pher

en ProtejnChjp, Reader, MALDI ;. T
These spEREF HRBDEF, damerstre %511555%?6%3‘1?8 8652&825?3%%?&”
critié%ﬁ F96 tR-apMBESNEPEE! BRRBDRGOCRLPTAR3t hen perfarmlar
the digestion and extraction in- situ. The second
the lyethei gbeposédibnot?AykatedNBAREO2TINRI AkegOpstion 127

are c%i&i%%?y%ggﬂFﬁo%tﬁgaggﬁgsagnﬂuﬁngWEdt%h%i%ﬂkke%QOQEShes

1 . A
pep r “"Sequence confirmati on by

bindihgndenBrBSS28pect ronetry (ns/ms) . The two procedures
al though differing in absolute detail and scale
i nvol ved essentially the sane steps, coupling of the

Epitokgchggggghng of unreacted binding sites, washing,

I gand capture, renoval of unbound |igand, digestion

The ephtopef inagpings kifnGAEKEEBGITHE SMALDP P‘P@Fforﬁl@dgbﬁ%ﬁhe
made_use.of prapri.eta [ ti i e

StandéﬁgbBﬁﬁd?%eme o gl R TeB R P A L 4 prirbbilised

onto BBILAEI phaRenandr @lpswicd Wi claptiee gGeatl 1132 Inigyanid . iThe
PBS was coupled to overnight at 4QC,. The chi.p . was

formegyoBgREHt [If HIGEKSFMETT &7 SPREHIENETE MG on at

diges%ggg't%%&%%%t%%9d%o%c%e@%%%l%n%éﬂﬁﬂaéMEﬂHﬁk are cleaved,

extensively with PBS or HBS plus a suitable detergent,
howe vAronh& opiec lte calsidqlpat thfe 119G :13 iwehd HeYr R Gedr i1

, he _chip in either PBS,.or. HBS | 1. t | 2 t
lntact'k'heTi’ffgrﬁ @alﬂexpiﬁlr#?oﬁqnitzaé&lﬁn %?ger aegl%\gﬁ%s Iz%tngrlggsm%und
to thkenRer.atiyies cHM shaas Heoldertbday, faoltlertesastes in

. PBS or HBS with and wi thout detergent to renove any
identadied &pyedass GHIGEWAATEY LMSY3, "A sol ution of

trypsin ranging from200 to 3 .Ing/m in PBS or HBS

was then applied to the IgGligand conplex and
Two cdingestnenrt satyt cwerhrtisyyErsoceas: fure®0 Hiquiiesstatmade use of

the Ciphergen ProteinChip Reader MALDI-TOF mass spectrometer,
where it was possible to covalently link the IgG to a mass
spectrometer chip and then perform the digestion and
extraction in-situ. The second technique used biotinylated
BAK502G9 linked to streptavidin coated beads and allowed the
collection of sufficient peptide for sequence confirmation by

tandem mass spectrometry (ms/ms).

The two procedures although differing in absolute detail and
scale involved essentially the same steps, coupling of the
IgG, blocking of unreacted binding sites, washing, ligand
capture, removal of unbound ligand, digestion and a final

washing step.

The MALDI-TOF ms approach made use of proprietary ms chips

activated with carbonyldiimidazole that covalently binds to
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roomtenperature after which the chip was washed in

PBS or HBS plus detergent, PBS or HBS and finally
wowisno7egd t er application of a suitable MALDI POBEBRE4/003059

matri x the chip was then be placed directly in t he

free BRiFas ﬁ%@%%@%%ﬂﬂ%?ﬁ? £h§1 36Fof o Pnda/ge, 1n FBS
was c#ﬁéﬁ?dag F?ﬁ%ﬁ%ﬁ GQMRexNndyry at R PoY, 85 Eébb@qggn%ly

ecul es. Rem)va of unbound biotin
blockéﬁdwﬁhﬁ bm preoduetlsmihet beluedoni an mmongtgemerature for

flltratlonfollovvedthls The bi, | at ed
1 hougnaRdafFPeRe #ash S5 ﬁd;tteQSﬁéfﬁﬁﬁ’a\‘?’llgﬁl gatogd alp us a

sultagﬁédaet\%@%{e@lt' t AV\@fnealfpt i@Ried ha iRsitTicze 1tihe 3 g\ﬁs then
capture i quots of IgG coated beads were then

applididspensbe ichie &nceriddetr EBSr oFp B Scangmes lane ddshdy nd
to thfﬁeclﬁemlcgelacol T %§b J_z%d,o%o/ B‘g%%”&zguéyfyqiﬁl %V)@q:%

SUsSpensi o ecco' s ween 20. A
tempe@ultaeeof Thiis 13 e Itlherdapy ifed thet he shesusiperiB] or HBS

gG beads and bindin | dt d f
with ARfues N ARG 9 FEAId o g RS SARVEF Y

bounolC %@:Ul@f ugatdanangd, tdre gads nashed ny tirdauleree s
0. 05% Tween 20 fol F'owed by resuspension in
3. lpgD&iﬂbQ@lC@BiS RBS 1B 0.5t haee 2 p2(.iEde teeddie 1Ip : 13 qpanvdl

onpl ex vvas t hen sub ect _to proteolys h either
compllelxygqun wedai %% f&;g& tes at

room tt%ﬂﬁ)%&%ttlﬁrx% Q:L gg&wﬁél’?r‘ch"@' oFI Ra Peads, weren aged nor HBS
in ecco's PBS + 0.05% Tween 20 fol |l owed by

plus aefuertgrert wWiHtesoi MHNldret doins 1IPBS WmttehbutAfdéQJér gent .

beads. were_it.h r
appll&@%ﬂ&r‘ﬁ 5 1%, Sl{lﬁ%ﬂ%w:&gﬁﬂﬁs aHhoF e %Ibepe?khaq ant-
then 'b%c \ZL%r JFhiscms frhedhe/ atd U pe ansdrystest edidieandlysed.
- TOF ms or by reverse phase HPLC nass

spect romst ry , including tandem (nms/ns) fragnentation

e SI%05 DRI LR L5l aftte AR IR iy of che
IgG, mmlg iang NHSadment it | comgeatitdr et @ molar ratio of 1 IgG
to 4 biotin molecules. Removal of unbound biotin and the by-
products of the reaction using gel filtration followed this.
The biotinylated IgG was then allowed to bind to neutravidin
coated agarose beads, where it was attempted to maximize the
IgG capture. Aliquots of IgG coated beads were then dispensed
into a concentrator spin columns and washed with Dulbecco’s
PBS + 0.05% Tween 20 followed by resuspension in Dulbecco’s
PBS + 0.05% Tween 20. A pulse of IL-13 was then applied to the
resuspended IgG beads and binding allowed to proceed for 10
minutes after which the liquid phase was removed by
centrifugation and the beads washed with Dulbecco’s PBS +
0.05% Tween 20 followed by resuspension in Dulbecco’s PBS +

0.05% Tween 20.
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the human IL- 13 sequence and the separate heavy and
i ght chain sequence of BAK502& 1gG During the
wexpsnioteent al sequence a nunber of controls, prPCTEBR00Y/003059
bl ank surfaces, 1gG only and isotype controls were
enpl oyed to denonstrate that the identified peptides ,
The bgafs Ig6riliednsp&amules Mpst ihan abdgstturted RuQteds i
with réqtth%gp f}gg)%tin()fo @rﬁsi&o%i'tklsﬁ%lfbdﬁ%r{ Ya 100y
.- 1 i gestion. Results The experinental series
tempeG@RSirst ont 3yy°gavarserghviibh- thé bpeakf verpepihiades whehed
each digestion. Data fromthe L ion trap instrunent

in Dulbpssiodd BRSt t e 3%y gtiaer gt Jied Yoo Bt ¢
280a e Si I t
waSherrrg.t;%zll ?ﬁéltl%i C rraégsl\lﬁg)‘ @3%1% ( ; ;L. %O'Sg}r{h o% th"qeé;,ree
then messepeagaionsin tehevadppr,omdedtomiitridid,i doridilgestd oetiof mix
human | L- 13 gave cl ose hes to rel ated peptides in
and thE A B IS el Ry
analyfs%ﬂp%ii&h@&pwydmmTO'ﬁQ@%rAlbya AeBle N GEh e HPLC mass

O0ppm 3258Da, matches to the sequence from aspartijc
spectgere taw - pdSialiveh N 6- anslaih o Me/ Mg AL REM SN R ERY? s Erg the

it.d.0 T -3 t thi
therrPRe A R IR I Mo 00 et et
was Bequerce dfo tdaE gt edur sersdldrimoff dagmemddt=id8 deet toawn to

che HELLL TV T GASPEAPPSTAL L ER N TQUIAP QW

chainY GANESIHNYICEIM FISHIRM.RGEFCPHKVSAGQFSSL HVRDTKI EVAQFVK
DLLLHLKK LFREGRFN Mat ch Tor chynotrypsin peptide nass:
3937Da At a tolerance of | OOOppm 3937Da matches to

.t e I ser | 0Si 1] 99 t -
i ) ROSHdA C%T.Cp e s,
Du g ot SRS B S L e PSR U240 1
primayigii ibdlingd sur flaadeks 0Mdheorsigquent 6 saft e qurects sorvere
formof human |L- 13 bel ow. . oo ,
employed to demonstrate that the identified peptides were
derived specifically from IgG captured IL-13 and not a product

of BAK502GY9 or non-specifically bound IL-13 digestion.

Results

The experimental series consistently gave single IL-13
specific peptides for each digestion. Data from the LCQ ion
trap instrument revealed that the tryptic fragment had a
monoisotopic mass of 3258Da (MH+) and the chymotrypsin

fragment a monoisotopic mass of 3937Da (MH+).
A search of these masses against the appropriate in silico

digestion of human IL-13 gave close matches to related

peptides in the C-terminal portion of the molecule.
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MALLLTTVI ALTCLGGFASPGPVPPSTALRELI EELVNI TONQKAPL CNGSMWW
SI NLTAGM

WO gaslEshd NVSGCSAI EKTOQRM. SGFCPHKVSAGQFSSL HVRDTIEC G BLIOWIK03059
DLLLHLKK LFREGRFN Both these mat ches show that the
BAK502& IgG retains the Cterm nal portion of the IL-

13 nol ecul e during proteolysis of the antibody :I|igand

%@EheZ’Eorﬂﬂﬁypgﬁﬁt by tabiebakh speprisdes was
successfully confirned by the ns/ias, neither of which

showed any significant sequence parallels wi th

AKS50200, €1 BB OB 1 il Qe 0 dl H
S A D N e A i
aspar@he abaﬂgetspabétﬁon e tbymhenCpeﬁmmd@aén@spanﬂglPQSat

possi ble ions for the chynotrypsin peptide. A reV|
POSltéPnaﬂﬁghaF§§r§t3F§sn§h Sitd %Ckléaﬁl %&F %3%6
This %Zg@%n(isa%h%h'l@%h@é%{s ihobdtIke onr yps rgéq@@iwtmrﬁ@
the 33 residués for the chynotrypsin fragnment. This
precum§0§uﬁbmm|@ﬁthvwa@oﬁﬁrﬂﬁlkﬁé@W'ty The experi nent al
sequence as a whole has identified that part of the

BAK502@9 epitope on human IL- 13 as lying within the
MALLLIWSTRY, TCLSEFRS PGP VIP@ISTAIRE [ AW NATIQN QR IdINSES MVIHEISEL. TAGM

B T e s

L.FREGRFN . et al . J Inmunol, 1993. 150(12): p . 5436- 44.
2 . M nty, A, et al . Nature, 1993. 362(6417): p
248- 50. 3 . Nakamura, Y., et al. AmJ Respir CEII Nbl

Ao 00 oy, 90 has PO, P S

wal ker, C , et al . AmJ Respir Crlt Care Med, 1994
At a tolerance of 1000ppm, 3937Da matches to the sequence from
serine at position 99 to the C-terminal asparagine at position
132. This region is highlighted in bold on the sequence of the

precursor form of human IL-13 below.

MALLLTTVIALTCLGGFASPGPVPPSTALRELIEELVNITQNQKAPLCNGSMVWSINLTAGM
YCAALESLINVSGCSAIEKTQRMLSGFCPHKVSAGQFSSLHVRDTKIEVAQFVKDLLLHLKK
LFREGRFN

Both these matches show that the BAK502G9 IgG retains the C-
terminal portion of the IL-13 molecule during proteolysis of

the antibody:ligand complex.

The identity of both peptides was successfully confirmed by
the ms/ms, neither of which showed any significant sequence
parallels with BAK502G9. The ms/ms fragment map tallored to
identify either Y or B ions matched 26 of 104 possible ions in
one charge state for the trypsin peptide and 19 of 128

possible ions for the chymotrypsin peptide. A review of all
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BAK1047E3 R DI G 30.0 1 BAKO472D7 PD1 R3 1 .0 4
BAK1I0OOBA7T RDV G3 2 01 BAKIOBZH4 RD K G 34.0 1
w@2BA0B89 P D D P E 34.6 5 BAKO782D5 P D R 39rPOr/6:BR004/003059

W502C3 P D G 39.3 3 HK1I007H6 R D X G 40.5 2 BAK1004E6
RDNY 45.0 1 SAK1049G1L R D D S 46.0 1 BAKO464B2 P D
S 28.6 5 BAKO502D5 ] P D S D S 29.3 4 Phage Display P

rable! NDT P Ribos ame RD QDisplay >r - a. \ SAKRP >
CO>t - OOZ - Point Ol nutations ! | Germini pg G

Bindihgkeeecl VKyi BNOPRTRTAB-BuRaB| Alrh§ 3BEEPPPAPEy of
anti-human |L-13 anti bodies Human | L- 13 Human | L-
13 Non- human

Human IL-13 Human IL-13 Non-human
variant primate IL-13
+ + +
BAK278D6
BAK502G9 + + +
BAK615E3 + = -
5
Table 3a
Kinetic analysis of anti;human IL-13 antibodies
IgG Off-rate On-rate KD
(s™) (Mt s (pM)
BAK278D6 7.41e™ 5.49¢e” 13500
BAK502G9 4.09e™" 2.49e° 178
BAK1167F2 4.05e™" 2.99e° 136
BAK1183H4 3.00e™* 3.7e® 81
10
Table 3b
Kinetic analysis of anti-murine IL-13 antibodies
I19G Off-rate (s™%) On-rate KD
(Mt s™h) (pM)
BAK209B11 1.98e™° 3.9e° 5100

15
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variant primate IL-13 + + + BAK278D6 BAK502& + + +
BAK615E3 + - - Table 3a Kinetic analysis of anti-hunman
WO 2005B80mM | bodies 1gG O f - rate On- rate KD (PEI/GB100}/003059

(M s 1) (pM BAK278D6 7 . 41le 5 . 49e 13500 BAK502(9

4 . 09 4 2. 49e b 178 BAKU67F2 4 . 05e 4 2 . 99 b

136 BAK1183H4 3 . 00e 4 3 . 7e b 81 Table 3b Kinetic
rab1e®al ysis of anti-murine 1L-13 antibodies 1gG Of -

rate (s ) On- rate KD (ML s 1) (pM BAK209B11 1 . 98e
Pharm2 c®k.in@dtia <5 100 AR 5 245 Phiar racdiiarstic dwf BaksgrEdlenged

4 allergic but n -_chal | enged ,cynonol gus_ primat
cynom s RIAES ot 4P 2/8 He Tomi gt S B doa /e
i.v HoV&ls 2 sdaysie BAKDQRGR | et idy serusn et seaauresre

by ELI SA (nean data) . -'max 349 . 04 (t=0 . 25h)
measyriggl W) BIdisH (mean ¢Rt&Eonl/ kg, infers no (L. kg 1)

tissue binding . dinf 0. 23 (m..hr 1. kg 1)

Crax 349.04
(t=0.25h)
(Hg/mL)
Vdins 75.03 <80mL/kg, infers no
(mL.kg™) tissue binding.
Clins 0.23
(mL.hr™t. kg™)
AUCins 42.99
(mg.h.mL™)
AUCut 17.34 <30% so clearance and
(%) vol. of distribution
should be accurate.
To.s 223.55
(h)
Vdins = volume of distribution over time 0 - infinity,

calculated from the extrapolated AUC.

Clins = clearance over time 0 - infinity, calculated from the
extrapolated AUC.

AUCins = area under the curve (measure of total drug exposure)
over time 0 - infinity, including an extrapolated term based
on the elimination rate constant (k) and the last observed
serum drug concentration.

AUCext = percentage of the total AUC that is extrapolated.

To.s = Drug half-life in the terminal elimination phase.
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AUC nf 42 . 99 (ng.h 34 <30%so
cl earance and (% vol . of distribution should be
wa@e@aneteed . TO.5 223 . 55 (h) Vdjnf vol une oPCT/GB2004/003059
distribution over time O - infinity, calculated from
the extrapolated AUC. O .inf_= clearance over tinme O -
Tablg¢nfinity, calculated fromthe extrapol ated AUC. AUC nf
area under the curve (nmeasure of total drug

Firgkptstre] Qvererigeconstiagifity, including an

.m T1) AUCext 17 .

extrapol ated term based

on the elimnation rate

constant (k) and the | ast observed seruntdrug

e e T s < Drag 5 W1 Te tn 1
telntnal eAkgnpabl on phase.TabI@_i7Hﬂ1n,@Et of
Chilneric constructs Chimeric constructs 1C50 nM
BAK502G9 0.1PPp10. 07 Ioopl 0.71 ©.735 *hdm3Sflag 1.3
0 b8 hel THEST12Y 570 [oapa b 450 3 06 o1 12.04
1.3 30R 1.76 = 0.45
3738VN 1.89 + 1.9
helixB 2.49 + 0.88
helixC 4.11 £ 0.70
loop3 5.45 + 3.96
4041 12.02 + 1.3
3334 12.17 + 1.2
helixD 110.07 £+ 9.9
Table 6
Second Set of Chimeric Constructs
Chimeric Constructs IC50 nM
BAK502G9 0.11+ 0.04
113H 1.6 £ 0.5
128H l.6x 1.0
119LA 1.96 £ 1.0
130P 2.22 + 0.8
1201218y 4.73 = 1.5
58LA 5.2 £ 2.0
124Q 18.7 &+ 15.9
1161177 82 +11.3
123KA none
127RA none
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25

33_34 1_2. 17 1.2 helixD 110.07 9.9 e 6 Second Set of
Chinmeric Constructs Chinmeric Constructs | C50 nM
w2506 0. 11+ 0.04 113H 1.6 0.5 128H 1.6+ 1POT/GB§0M/003059
1.96 + 1.0 130P 2.22 + 0.8 120121SY 4.73 + 1.5 58LA
5.2 + 2.0 124Q 18.7 15.9 116117T 82 11.3 123KA none
Tq]QJZZ?AénoneTabl e 7 : Effects of BAK502@ on vari ous
e .
nPEESE RREPSLBL S, (Bhages! Fhaseihel Banapehes.
Phacte (Ef‘eg%ange ﬁlgEngpglgnt%%ﬁRp(RL RS 0 B8 003
14a 0 . 00440 PnGGBe Id4a |- O|.PBas&0II (Q0G* AH
Parpmetsimg 316ndBHe 1 . 5]610 ch244e18b 8\] %Sgﬁ?%t

Al Y rRAMNUCge( I | L0 + 0 20 0 N
03340 . 025 28 @DO-O d 04939&?%/@0? tg Lalr 198 -00°
%g%g 1d_|_ %ﬂ-3+0 %%g'l'llgb 95 21d 1 - 6l8b 02@)"’382"‘0 179

eo<|nonh|Ts 453+861+03364 219 138 412+1

Antigelzmlmngc 0. O4kb2033 090 seranus||eass 2 '
488 BYY 1 . 1 60 . /Ig%:sj%ib EylAIbc Q74+0) g. 1229- %43**

17 I o1& ECACAY
4. 5’91 i%95s 219 | -6.026%2.194%

13.412+1.73
7

2.050+0.438 |21°9| 1.17620.481 | 21° -0.874%0.506

fan)

BAL total cells 20.623+3,160 | 21¢

BAT, eosinophils | 18.453%3.009 | 21¢ 219 | -5.041%2.090%

BAL mononuclear
cells

21 animals displaying AHR (PC3y) in Phase I and an additional
animal with an antigen priming phenotype were carried forward
for testing in Phase II (22 in total). Not every animal had
AHR as measured by both AUC and PCsz. Only animals which
displayed AHR in phase I and whose AHR was assessed in both
Phase I and Phase II were included in the AHR results.
Statistical testing was performed using InStat. Testing was a
2-way student’s t-test against the null hypothesis that the
endpoint did include the number 0 (i.e. there was no change in
phase II compared to phase I); *p<0.05, **p<0.0l1. Data are
shown as arithmetic mean * SEM (n=14-21).

35 animals were excluded from the AUC analysis as they did not
display AHR (increased AUC) in Phase I.

3 further animals were excluded due to a technical failure in
Phase II airway function data collection.

P3 animals were excluded from PCiy analysis due to a technical
failure in Phase II airway function data collection (same
animals as in a). The additional animal with antigen priming
phenotype was excluded as it did not display PCso AHR in Phase
I.
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21 ani mal s di splaying AHR (PC30) in Phase | and an

additional animal wth an antigen primng phenotype
woweds/oempy i ed forward for testing in Phase || PCRGBR004/003059

total) . Not every animal had AHR as neasured by both

. AUC and PC3 mal s whi ch, di spl ayed AH

2 an{in o Hn ORI s B LG P BT Braaal Y44

there P\bé‘éeal LeMBhechnCEddedrbnihhenAER restiktiay Bhakitsbincalata
testing was performed using InStat. Testing was a 2-

collemhyostudent s t- test agai nst the null hypothesis that

4 end 0|nt di u L e

1 a”H%S%H%% B PR ase +Hd€hé2§%g %%g%%%%é ??? §g<%$6§?§ BAL

inflamm@ﬁ@oﬁlatDatadgrenihmmmlaa arithnetic mean SEM
(n=14- 21) . a5 animals were excluded fromthe AUC
anal ysis as they did not display AHR (increased AUC)
in Phase I . 3 further aninmals were excluded due to a
technical failure in Phase Il airway function data
collection. b3 animals were excluded from PC30
analysis due to a technical failure in Phase Il airway
function data collection (sane aninmals as in a). The
addi tional animal with antigen prim ng phenotype was
excluded as it did not display PC30 AHR in Phase |I .C2
animal s were excluded fromthe antigen primng
anal ysis as there was a technical failure in Phase |
airway function data collection . dl aninml was
excluded fromthe BAL anal ysis due to marked BAL
inflammation at study initiation. BAK278D6 HEAVY CHAI N
CDRI - SEQID NO 1 : NYGS CDR2- SEQ ID NO 2
W SANGDTNYGQEFQG CDR3- SEQ I D NO 3 DSSSNWARWFFDL BAK27
8D6
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LI GHT CHAIN CDRI - SEQ ID NO 4 ; GGNNI GSKLVH CDR2- SEQ
ID NO5 : DDGEDRPS CDR3 - SEQ ID NO 6 ; QUWDTGSDPWV
W@B2005021699 HEAVY CHAIN CDRI - SEQ I D NO 7 ; NYG.ECTZDB2604/003059
SEQ ID NO 8 : W SANGDTNYGQEFQG CDR3 - SEQ ID NO 9 :
DSSSSWARWFFDL LI GHT CHAIN CDRI - SEQ I D NO 10:
GOGNI I GSKLVH CDR2 - SEQ I D NO 11: DDGDRPS CDR3- SEQ I D
NO 12: QWADTGSDPVWV BAK27 8D6 HEAVY CHAIN DOVAIN SEQ I D
BAKRI{ERS8:
HEAEYQLNEBGAEVKKPGASVKVSCKASGYTFRNYGL SWRQAPGQGL EWVGBAI SAN
NGDTN YGQEFQGRI TMITETSTNTAHVELRSLRSDDT
CDRWYYENRDESSNWARW-RDEGVIEKGTMW TVSS BAK278D6 LI GHT CHAI N
CDRPOVBED SEC_N(D[I NO WHSANGDTNYGQEFQG
CDR%V EE-@DPﬁ\/SUAE’GQT P& ROEEINE FEEKL VHWY QQKPGQAPVL VWYDDGDRP
: E
RFSGSNSGNTATLTI SRI DAGDEADYYCQWW\DT GSDPVWFGGGTKLTVLBAKSQ
BAKBEEpEEAVY CHAI N DOVAI N SEQ | D NO 15:
T 7 RV E NRBGAEVKKPGASVKVSCKASGY TFTNYGL SWRQAPGQGL EVWGW SAN
NGDTN

Y%EW Ng T@TST@EWWSDDTAWY@RDSSSSV\AR\AF FDLWG
ggiBGTEMQTY§SNO 5: DDGDRPS

CDR3- SEQ ID NO 6: QVWDTGSDPVV

BAK502G9
HEAVY CHAIN

CDR1-SEQ ID NO 7: NYGLS
CDR2-SEQ ID NO WISANGDTNYGQEFQG
CDR3~SEQ ID NO 9: DSSSSWARWEEDL

[e0]

LIGHT CHAIN

CDR1-SEQ ID NO 10: GGNIIGSKLVH
CDR2-SEQ ID NO 11: DDGDRPS
CDR3-SEQ ID NO 12: QVWDTGSDPVV

BAK278D6
HEAVY CHAIN DOMAIN

SEQ ID NO 13:
EVQLVQSGAEVKKPGASVKVSCKASGYTFRNYGLSWVRQAPGQGLEWMGWISANNGDTN
YGQEFQGRITMTTETSTNTAHMELRSLRSDDTAVYYCVRDSSSNWARWEFEFDLWGKGTMV
TVSS

BAK278D6
LIGHT CHAIN DOMAIN

SEQ ID NO 14:

SYVLTQPPSVSVAPGQTARIPCGGNNIGSKLVHWYQQOKPGQAPVLVVYDDGDRPSGIPE
RFSGSNSGNTATLTISRIDAGDEADYYCQVWDTGSDPVVFGGGTKLTVL
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BAK502G0 LI GHT CHAI N DOMAI N SEQ I D NO 16:

SYVLTQPPSVSVAPGKTARI TCGANI | GSKLVHWQQKPGQAPVLVI YDDGDRP
WGBIRKR07699 PCT/GB2004/003059

RFSGSNSGNTATLTI SRVEAGDEADYYCQW\DT GSDPVWFGGGTKLTVL

BAK278D6 HEAVY CHAIN FRI - SEQ ID NO 17

EVQLVQSGAEVKKPGASVKVSCKASGYTFR FR2- SEQ I D NO 18

W/RQAPGQGLEWMG FR3- SEQ I D NO 19

Rl TMITETSTNTAHVEL RSLRSDDTAVYYCVR BAK278D6 LI GHT CHAI N

FRI - SEQ I D NO 20: SYVLTQPPSVSVAPGQTAR PC FR2- SEQ I D

NO 21: WQXKPGQAPVLWY FR3- SEQ I D NO 22:

BAKS BEHESGSNSGNTATLT | SRI DAGDEADYYC BAKI 67Al 1 HEAVY
HEZ5A GHLAVAIYASED | D NO 23:

EVQL L ESGEEL VQPGGSL RL SCAASGFTFSSYAVBWRQAPGKGL EW/SAI SGS
SE@EETWO 15:

OV YIS RERETH ESRONGRINTIRASQVNSTRELT STV CARY OB
YG@ERQ@W’BMDmmmmmsmmmmsﬁsgswmmﬁmemmv
TVNFM. TQPHSVSESPGKTVTI SCTRSSGSI ASNYVQAYQQRPGSAPTTVI YDDNQ

RPSGV
BARDRFIGSI DSSSNSASLTI SGLKTEDEADYYCQSYDSNNDVFGGGTKVTVLBAK
1.1 COPRIHA HEAGMGHAI N DOMAI N SEQ | D NO 25:

QVQL QESGGGGEL VQPGGSL RL SCAASGFTFSSYGVBWRQAPGKGLEW/SSI SA
SE@S O 16:
SYVLTQPPSVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RFSGSNSGNTATLTISRVEAGDEADYYCQVWDTGSDPVVEGGGTKLTVL

BAK278D6
HEAVY CHAIN

FR1- SEQ ID NO 17: EVQLVQSGAEVKKPGASVKVSCKASGYTFR
FR2- SEQ ID NO 18: WVRQAPGQGLEWMG
FR3- SEQ ID NO 19: RITMTTETSTNTAHMELRSLRSDDTAVYYCVR

BAK278D6
LIGHT CHAIN

FR1- SEQ ID NO 20: SYVLTQPPSVSVAPGQTARIPC
FR2- SEQ ID NO 21: WYQQKPGQAPVLVVY
FR3- SEQ ID NO 22: GIPERFSGSNSGNTATLTISRIDAGDEADYYC

BAK167A11
HEAVY CHAIN DOMAIN

SEQ ID NC 23:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTY
YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARVGAAGEGYYGYWGRGTLVTV
SS

BAK167A11
LIGHT CHAIN DOMAIN

SEQ ID NO 24:

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVOWYQQRPGSAPTTVIYDDNQRPSGV
PDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSNNDVEFGGGTKVTVL
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FYADSVKGRFTI SRDNNKNWFLQVNSL RADDTAVYFCAKDWSQAL VGDAFDVW
GRGIT VTVSS BAK2 09B11 LI GHT CHAIN DOVAIN SEQ | D NO
W@ 8005/007699 PCT/GB2004/003059
DI QLTQSPSTLSASVGDRVTI TCRASQSVSL VWAW QQRPGKAPKLLI YDGSTL
QSGVvP
ARFSGSGSGTEFTLTI SSLQPDDFATYYCQQYKTFSTFGQGTKVEI KRA
BAK502@& HEAVY CHAIN FRI - SEQ I D NO 27:
QVQLVQSGAEVKKPGASVKVSCKASGYTFT FR2- SEQ | D NO 28:
BARAPRBARGQGLEWVG FR3- SEQ | D NO 29:
HEANT MARDNSPSVAYNEL RSLRSDDTAVYYCAR BAK502@&0 LI GHT CHAI'N
FRI - SEQ I D NO 30: SYVLTQPPSVSVAPGKTARI TC FR2- SEQ I D
SENQIBNO WWBQQKPGQAP VLVIY FR3- SEQ I D NO 32:
QVIHPERESGENSBNTGATR T SCARVEATE DEARYY BEKBIEHFE WESNSASGDST
FYATHAIKY RPOVE RNNSEQMIVPLNONSBRADDTAVY FCAKDWSQWLVGDAFDVWGRGTT
vTVEREL L ESGGGEL VQPGGSL RL SCAASGFTFSSYAVBWRQAPGKGLEWSAI SGS
GGSTY
BARARBSYKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCARVGKATTEEGYYGYWG
LI IUARYSPoBAKEL5E3 LI GHT CHAI N DOVAI N SEQ | D NO 34:
NFM_TQPHSVSESPCGKTVTI SCTRSSGSI ASNYVQAYQORPGSAPTTVI YDDNQ

sedRR$BYo
= RRIGNBAGH TSk Kb EREARNPESYRSNOGITHOSMISING
%&d@%\fh%wﬁ%& CQQYKT@GQGTKVEIKRA ’

BAK502G9
HEAVY CHAIN

FR1- SEQ ID NO 27: QVQLVQSGAEVKKPGASVKVSCKASGYTEFET
FR2- SEQ ID NO 28: WYRQAPGQGLEWMG
FR3- SEQ ID NO 29: RVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR

BAK502G9
LIGHT CHAIN

FR1- SEQ ID NO 30: SYVLTQPPSVSVAPGKTARITC
FR2- SEQ ID NO 31: WYQQKPGQAPVLVIY
FR3- SEQ ID NO 32: GIPERFSGSNSGNTATLTISRVEAGDEADYYC

BAKG615E3
HEAVY CHAIN DOMAIN

SEQ ID NO 33:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSATISGSGGSTY
YADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCARVGKATTEEGYYGYWGRGTLV
TVSS

BAK615E3
LIGHT CHAIN DOMAIN

SEQ ID NO 34:

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYDDNQRPSGV
PDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSNNDVFGGGTKVTIVL
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SEQ I D NO 35:

QVQL VQSGAEVKKPGASVKVSCKASGYTFEQT GVSWRQAPGOGL EVIWGA SAN
WOGRDF 07699 PCT/GB2004/003059
YGQEFQGRVTMI TDTSTSTAYMEL RSLRSDDTAVYYCARDSSSSWARWFFDL WG

RGTLV TVSS BAKUB7F2 LI GHT CHAI N DOVAI N SEQ I D NO 36:
SYVLTQPPSVSVAPGKTARI TCGGNI | GSKLVHWQQKPGQAPVLVI YDDGDRP
SG PE

RFSGSNSGNTATLTI SRVEAGDEADYYCQOWDT GSDPVVFGGGTKLTVL
BAK1183H4 HEAVY CHAIN DOVAIN SEQ I D NO 37:
Qx/Q.VCﬁGAEVKKPGASVKVSCKASGYTFTNYGLSV\X/RQAPGCX:‘LE\NVGN NYD

WWTDTSTSTAYNEL RSLRSDDTAVYYCARDSSSSWARWFFDL WG
RGTLV TVSS BAK1183H4 LI GHT CHAI N DOVAIN SEQ | D NO 38:
HEBYVLTEOPPSVSUARTKTARI TCGGNI | GSKLVHWQQKPGQAPVLVI YDDGDRP
SA PE RFSGSNSGNTATLTI SRVEAGDEADYYCOWDT GSDPWFGGGTKLTVL
SEBAK]])mGI—BS HEAVY CHAI' N DOVAI N SEQ | D NO 39:
RGASQRSHASEE TRV AW RQABE CEXAEBWEHN SGh TN
YGQ&@GRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWFFDLWGRGTLV
TvYSQEFQCERVTMITDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWFFDLWG
RGTLV TVSSBAK1105H3 LI GHT CHAI N DOVAI N SEQ I D NO 40:
BARYVETEPPSVSVAPGKTARI TCGGNI | GSKL VHW QQKPGQAPVL VI YDDGDRP

LIS PEHATIN DOMAIN

SEQ ID NO 36:
SYVLTQPPSVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RFSGSNSGNTATLTISRVEAGDEADYYCQVWDTGSDPVVFGGGTKLTVL

BAK1183H4
HEAVY CHAIN DOMAIN

SEQ ID NO 37:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTNYGLSWVRQAPGQGLEWMGWINYDGGNTQ
YGQEFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWFEFDLWGRGTLV
TVSS

BAK1183H4
LIGHT CHAIN DOMAIN

SEQ ID NO 38:
SYVLTQPPSVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RESGSNSGNTATLTISRVEAGDEADYYCQVWDTGSDPVVEFGGGTKLTVL

BAK1105H3
HEAVY CHAIN DOMAIN

SEQ ID NO 39:
QVOLVQSGAEVKKPGASVKVSCKASGYTEFTNYGLSWVRQAPGQGLEWMGWISGLNGETL
YGOEFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWFFDLWGRGTLV
TVSS
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RFSGSNSGNTATLTI SRVEAGDEADYYCQWMDT GSDPWFGGGTKL TVL
BAK1111D10 HEAVY CHAI N DOMAIN SEQ | D NO 41:
WOUPENQBBAEVKKPGASVKVSCKASGY TFTNYGL SWRQAPGQGL EMWVGHEATR03059
DGQTS
YGQEFQGRVTMITDTSTSTAYMEL RSLRSDDTAVYYCARDSNSSWARWEFDLWG
RGTLV TVSS BAK1111D10 LI GHT CHAI N DOMAIN SEQ | D NO 42:
SYVLTQPPSVSVAPGKTARI TCGGNI | GSKLVHWQQKPGQAPVLVI YDDGDRP
BAR (PR3
LI RESCNSEN DUMATINSRVEAGDEADY Y CQWWDT GSDPVVFGGGTKL TVL
BAK1167F4 HEAVY CHAI N DOMAIN SEQ | D NO 43:
SEQMJL WIBBAEVKKPGASVKVSCKASGYTFI DTGVSWRQAPGQGL EVIVGA SAN
SYVWHQH@SVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RF EERYGRTNTERNSES DAXMEY BSURSEES BMANTARD
RGTLV TVSS BAKU67F4 LI GHT CHAI'N DOVAI N SEQ ID NO 44:
SYVLTQPPSVSVAPGKTARI TCGGNI | GSKLVHWYQQKPGQAPVLVI YDDGDRP

BAK%ifﬂblo
MalhSRVEAGDEADYYCQUW\DT GSDPVWFGGGTKLTVL
BAK1184C8 HEAVY CHAI N DOMAIN SEQ | D NO
N VGSGAEVKKPGASVKVSCKASGY TFTNYGL SWRQAPGQGL EVWWIGAY

K&%@f%%@%%‘i@ VEESV TR

TR A MEY; §§5$§§ CARDSNSSWARWFFDLWGRGTLY

TVSS

BAK111iD10

LIGHT CHAIN DOMAIN
SEQ ID NO 42:

SYVLTQPPSVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RFSGSNSGNTATLTISRVEAGDEADYYCQVWDTGSDPVVEGGGTKLTVL

BAK1167F4
HEAVY CHAIN DOMAIN

SEQ ID NO 43:
QVQLVQSGAEVKKPGASVKVSCKASGYTFIDTGVSWVRQAPGQGLEWMGWISANNGDTN
YGQEFQGRVTIMTTDT STSTAYMELRSLRSDDTAVYYCARDSSSSWARWEFFDLWGRGTLV
TVSS

BAK1167F4
LIGHT CHAIN DOMAIN

SEQ ID NO 44:

SYVLTQPPSVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RESGSNSGNTATLTISRVEAGDEADYYCQVWDTGSDPVVEGGGTKLTVL

BAK1184C8
HEAVY CHAIN DOMAIN

SEQ ID NO 45:
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LI GHT CHAI N DOVAI N SEQ | D NO 46:

SYVLTQPPSVSVAPGKTARI TCGGNI | GSKLVHWQQKPGQAPVLVI YDDGDRP
WOEBBK07699 PCT/GB2004/003059

RFSGSNSGNTATL TI SRVEAGDEADYYCQMDTGSDPVWFGGGTKLTVL

BAKI 185EI HEAVY CHAI N DOMAIN SEQ | D NO 47:

QVQL VQSGAEVKKPGASVKVSCKASGYTFTNYGL SWRQAPGQGL EWVGW NDA

YGQ@]QLGRVN'QS' EB'MTSIEEHIHELIBISGBH; D@IP%\VWGHN SNS WW]D? ]NCW%BETLV

TVSYVLTQPPSVSVAPGKTARI TCGEANI | GSKLVHWY QQRKPGQAPVLYVI YDDGDRP
SG PE

BARFIZENSGNTATLTI SRVEAGDEADYYCQUWDT GSDPVVFGGEGTKLTVL

LIBAKUREES HEMAYNCHAI N DOVAI N SEQ | D NO 49:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYA- SWRQAPGQGL EWMGW RNI

SE@QAINO 46:
Sy IGRVREYE KD R T bAME L BEK REDIDF AVRYEAR

A 7 b f PR
RFSESNOENTASS, TBAIRL SRR Al vﬁb‘ﬂ;@bﬁﬂ%@tﬁﬁ%\l’ﬂ) NO 50
SYVLTQPPSVSVAPGKTARI TCGGNI | GSKL VHW QQKPGQAPVL VI YDDGDRP

SG PE
2 AlRASGEINSGNTATL TI SRVEAGDEADYYCQUDT GSDPVVFGGGTKL TVL

= 7B CHAI N DOMAI N SEQ | D NO
1 PGASVKVSCECASGYTFTNYGL SWRQAPGQGL EWWGW
sed IR

QVOLVQSGAEVKKPGASVKVSCKASGYTFINYGLSWVRQAPGQGLEWMGWINDATGDTQ
YGOQEFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWFFDLWGRGTLV
TVSS

BAK1185E1
LIGHT CHAIN DOMAIN

SEQ ID NO 48:
SYVLTQPPSVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RFSGSNSGNTATLTISRVEAGDEADYYCQVWDTGSDPVVEFGGGTKLTVL

BAK1185F8
HEAVY CHAIN DOMAIN

SEQ ID NO 49:
QVQLVOSGAEVKKPGASVKVSCKASGYTFTDYGLSWVRQAPGQGLEWMGWIRNIDGYTI
YGOEFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWEFFDLWGRGTLV
TVSS

BAK1185F8
LIGHT CHAIN DOMAIN

SEQ ID NO 50:
SYVLTQPPSVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RFSGSNSGNTATLTISRVEAGDEADYYCQVWDTGSDPVVEGGGTKLTVL

BAK1187B4
HEAVY CHAIN DOMAIN

SEQ ID NO 51:
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YGQREFQGRVTMITDTSTSTAYMELRSLRS DDTAVYYCARDSS
SSWARWFFDLWGRGTLV TVSS BAK1187B4 LI GHT CHAI N DOVAI N

WOEQshDrehD 52: PCT/GB2004/003059

SYVLTQPPSVSVAPGKTARI TCGANI | GSKLVHWY QQKPGQAPVLVI YDDGDRP

SA PE

RFSGSNSGNTATLTI SRVEAGDEADYYCOW\DT GSDPVWFGGGTKLTVL

BAK116662 HEAVY CHAI N DOVAI.N SEQ | D NO 53:

§§@%@@§@Wﬁﬁ&ﬁ@@m@m¥@ww I

YGW TMTTDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWFFDLWGRGTLV
TVSHJEF@RVT MITDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWFFDLWG

RGILV TVSS BAK1166G&2 LI GHT CHAI N DOVAIN SEQ | D NO 54:
BAIS.YJX&Z@DPSVSVAPGKTARI TCGENI | GSKLVHWY QQKPGQAPVLVI YDDGDRP
LIGS PEAIN DOMAIN

RFSGSNSGNTATLTI SRVEAGDEADYYCQUW\DTGSDPVWFGGGTKLTVL BAKI
SEG7A NAHBEAYY CHAIN CDRI - SEQ I D NO 55: SYAMS CDR2- SEQ
SYVIY Q@ H6V ANGCRBERES TR rADSYKRL CHR30 0 ISEED A By ING YO DGDRPSGIPE

REOEANEERYGEY IBAKEACTARD Y EGITDEERD PR g Ty D NO 58:
TRSSGSI ASNYVQ CDR2- SEQ | D NO 59: DDNQRPS CDR3- SEQ I D

NO 60: QSYDSNNDV BAKU67F2

BAK1166G2
HEAVY CHAIN DOMAIN

SEQ ID NO 53:
QVQLVQSGAEVKKPGASVKVSCKASGYTFANTGISWVRQAPGQGLEWMGWI SANNGDTN
YGQEFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARDSSSSWARWFFDLWGRGTLV
TVSS

BAK1166G2
LIGHT CHAIN DOMAIN

SEQ ID NO b54:
SYVLTQPPSVSVAPGKTARITCGGNIIGSKLVHWYQQKPGQAPVLVIYDDGDRPSGIPE
RFSGSNSGNTATLTISRVEAGDEADYYCQVWDTGSDPVVEGGGTKLTVL

BAK167A1l
HEAVY CHAIN

CDR1- SEQ ID NO 55: SYAMS
CDR2- SEQ ID NO 56: AISGSGGSTYYADSVKG
CDR3~- SEQ ID NO 57: VGAAGEGYYGY

BAK167A11
LIGHT CHAIN

CDR1- SEQ ID NO 58: TRSSGSIASNYVQ
CDRZ- SEQ ID NO 59: DDNQRPS
CDR3- SEQ ID NO 60: QSYDSNNDV

BAK1167F2
HEAVY CHAIN

CDR1- SEQ ID NO 61: QTGVS
CDRZ2- SEQ ID NO 62: WISANGDTNYGQEFQG
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HEAVY CHAIN CDRI - SEQ ID NO 61: QTGVS CDR2- SEQ I D NO
62: W SANGDTNYGQEFQGCDR3- SEQ | D NO 63: DSSSSWARWFFDL
WB2008677629 LI GAT CHAIN CDRI - SEQ | D NO 64: GGNI PGSBKB44/003059
CDR2- SEQ | D NO 65: DDGDRPS CDR3- SEQ | D NO 66:
QWDTGSDPW BAK1166G2 HEAVY CHAIN CDRl - SEQ I D NO 67:
NTG S CDR2- SEQ I D NO 68: W SANGDTNYGQEFQG CDR3- SEQ
I D NO 69: DSSSSWARWFFDL BAK1166G&2 LI GAT CHAI N CDRI -
CDFSEQJHD ND @ 6GENPESSKHMRWERRR- SEQ | D NO 71: DDGDRPS
CDR3- SEQ I D NO 72: QUWDTGSDPVV BAK1184C8 HEAVY CHAI N
CDRI - SEQ I D NO 73: NYGLS CDR2- SEQ | D NO 74:
W SGNGYTSYGKEFQG CDR3- SEQ | D NO 75: DSSSSWARW-FDL
BAK1184C8 LI GHT CHAIN CDRl - SEQ ID NO 76: GGNI | GSKLVH
BAKIDRZFFSEQ | D NO 77: DDGDRPS CDR3- SEQ I D NO 78:

LIEMWREERPVV BAK1185E1

CDR1- SEQ ID NO 64: GGNIIGSKLVH
CDR2~ SEQ ID NO 65: DDGDRPS
CDR3- SEQ ID NO 66: QVWDTGSDPVV

BAK1166G2
HEAVY CHAIN

CDR1- SEQ ID NO 67: NTGIS
CDR2- SEQ ID NO 68: WISANGDTNYGQEFQG
CDR3- SEQ ID NO 69: DSSSSWARWFEDL

BAK1166G2
LIGHT CHAIN

CDR1- SEQ ID NO 70: GGNIIGSKLVH
CDRZ2- SEQ ID NO 71: DDGDRPS
CDR3- SEQ ID NO 72: QVWDTGSDPVV

BAK1184cCS8
HEAVY CHAIN

CDR1- SEQ ID NO 73: NYGLS
CDR2- SEQ ID NO 74: WISGNGYTSYGKEFQG
CDR3- SEQ ID NO 75: DSSSSWARWEFDL

BAK1184C8
LIGHT CHAIN

CDR1- SEQ ID NO 76: GGNIIGSKLVH
CDR2- SEQ ID NO 77: DDGDRPS
CDR3- SEQ ID NO 78: QVWDTGSDPVV

BAK1185E1
HEAVY CHAIN

CDR1- SEQ ID NO 79: NYGLS

CDR2Z2- SEQ ID NO 80: WINDTGDTQYGQEFQG
CDR3- SEQ ID NO 81: DSSSSWARWFFDL
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HEAVY CHAIN CDR - SEQ ID NO 79: NYGLS CDR2- SEQ I D NO
80: W NDTGDTQYGQEFQG CDR3- SEQ I D NO 81:
WOSBSBWERFFDLBAK1185E1 LI GHT CHAI N CDRl - SEQ pOI/NB282/003059
GGNI | GSKLVH CDR2 - SEQ I D NO 83: DDGDRPS CDR3- SEQ I D
NO 84: QUWADTGSDPW BAKUG7F4 HEAVY CHAIN CDR - SEQ I D
NO 85: DTGVS CDR2- SEQ I D NO 86: W SANGDTNYGQEFQG CDR3
- SEQ I D NO 87: DSSSSWARWFFDL BAKUS7F4 LI GHT CHAI N
BAKDRB5SEL SEQ | D NO 88: GGNI | GSKLVH CDR2 - SEQ I D NO 89:
LIGEGDRESINDR3 - SEQ | D NO 90: QWADTGSDPW BAK1111D10
HEAVY CHAIN CDRI - SEQ ID NO 91: NYGLS CDR2 - SEQ I D
CDRID- 9950 W ATIDGQISY GUERQGSEDRE - SEQ | D NO 93:
CDRSSSSYARVFADL SAKIANCHRES LI GHT CHAIN CDR - SEQ I D NO
CDR%: G 165K i COREFDTSREDevE NO 95: DDGDRPS CDR3 - SEQ
ID NO 96: QUWDTGSDPW BAK1183H4
BAK1167F4
HEAVY CHAIN

CDR1- SEQ ID NO 85: DTGVS
CDRZ2- SEQ ID NO 86: WISANGDTNYGQEFQG
CDR3—~ SEQ ID NO 87: DSSSSWARWEFFDL

BAK1167F4
LIGHT CHAIN

CDR1- SEQ ID NO 88: GGNIIGSKLVH
CDR2- SEQ ID NO 89: DDGDRPS
CDR3- SEQ ID NO 90: QVWDTGSDPVV

BAK1111D10
HEAVY CHAIN

CDR1- SEQ ID NO 91: NYGLS
CDR2- SEQ ID NO 92: WIATDGQTSYGQEFQG
CDR3- SEQ ID NO 93: DSSSSWARWEFEDL

BAK1111D10
LIGHT CHAIN

CDR1- SEQ ID NO 94: GGNIIGSKLVH
CDR2- SEQ ID NO 95: DDGDRPS
CDR3- SEQ ID NO 96: QVWDTGSDPVV

BAK1183H4
HEAVY CHAIN

CDR1- SEQ ID NO 97: NYGLS
CDR2- SEQ ID NO 98: WINYGGNTQYGQEFQG
CDR3- SEQ ID NO 99: DSSSSWARWEFFDL

BAK1183H4
LIGHT CHAIN

CDR1- SEQ ID NO 100: GGNIIGSKLVH
CDR2- SEQ ID NO 101: DDGDRPS
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HEAVY CHAIN CDRI - SEQ ID NO 97: NYGS CDR2 - SEQ ID

NO 98: W NYGGNTQYGQEFQG CDR3 - SEQ I D NO 99:
WOSHSBVWRNFFDL BAK1183H4 LI GHT CHAI N CDRI - SEPr1/DBbi04/003059

100: GGNII GSKLVH CDR2 - SEQ I D NO 101: DDGDRPSCDRS -

SEQ I D NO 102: QVWDTGSDPW BAK1185H8 HEAVY CHAI N CDRI -

SEQ I D NO 103: DYGES CDR2 - SEQ I D NO 104. :

WRI NDGYTI YGQEFQG CDR3 - SEQ I D NO 105: DSSSSWARWFFDL
cDIBAKKERPHS NoGHE2CHAKNDERRbPYYV SEQ | D NO 106

GGNI' I GSKLVH CDR2 - SEQ I D NO 107: DDGDRPS CDR3 - SEQ
BARTD 9¥@s108: QUVWDTGSDPW BAK27 8D6 HEAVY CHAIN - SEQ I D

HE C N
CAGGTGCAGCT GGT GCAGT CTGGEGECT GAGGT GAAGAAGCCT GEEECCTCAGT G

cpEAC&Ekoy 1p NO 103: DYGLS

CDRZS G’ 1o UCCHRARDEST 1TAGARAd TATGGTCTCAGCTGEET GG
CORAY AR GRE T SRR B S GAT CAGOGCT AAT AAT GGOGACA
B GGAAT TOCAGGGCAGAGT CACCAT GACCACAGATACAT CCACGAGE
o AT A ST LA G G AR (A CBACACTICCGT TTATTACTGTG

C DT EAGCACERACTACCSEEF EGT T T TTCGATCTCT GGEECCGEEEGACAC
CDW@A@@?@@@M@M%@B@M GHT CHAIN- SEQ I D

BAK278D6
HEAVY CHAIN- SEQ ID NO: 109

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGT
CTCCTGCAAGGCTTCTGGTTACACCTTTACAAATTATGGTCTCAGCTGGGTGCGACAGG
CCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTAATAATGGCGACACAAAT
TATGGACAGGAATTCCAGGGCAGAGTCACCATGACCACAGATACATCCACGAGCACAGC
CTACATGGAGTTGAGGAGCCTGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGAG
ACTCCAGCAGCAACTGGGCCCGCTGGTTTTTCGATCTCTGGGGCCGGGGGACACTGGTC
ACCGTCTCCTCA

BAK278D6
LIGHT CHAIN- SEQ ID NO:110

TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGTAAGACGGCCAGGAT
TACCTGTGGGGGAAACAACATTGGAAGTAAACTTGTACACTGGTACCAGCAGAAGCCAG
GCCAGGCCCCTGTGCTGGTCATCTATGATGATGGCGACCGGCCCTCAGGGATCCCTGAG
CGATTCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAGGC
CGGGGATGAGGCCGACTATTATTGTCAGGTGTGGGATACTGGTAGTGATCCCGTGGTAT
TCGGCGGAGGGACCAAGCTGACCGTCCTAGGT

BAK502G9
HEAVY CHAIN- SEQ ID NO:111

CAGGTCCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGT
CTCCTGCAAGGCTTCTGGTTACACCTTTACRAATTATGGTCTCAGCTGGGTGCGACAGG
CCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTAATAATGGCGACACAAAT
TATGGACAGGAATTCCAGGGCAGAGTCACCATGACCACAGATACATCCACGAGCACAGC
CTACATGGAGTTGAGGAGCCTGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGAG
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TCCTATGTGCTGACT CAGCCACCCT CGGT GT CAGT GGCCCCAGGTAAGACGECC
AGGAT

WA 2080 GHBECEGAAACAACAT TCGAGT AACT TGTACACT GGT ACQRCIZAB208E003059

CAG

GCCAGGCCCCTGIGCTGGTCATCTATGATGAT GECGACCGEGECCCTCGGEGATCCC

TGAG

CGATTCTCTGGECTCCAACT CTGEGAACACGGECCACCCTGACCATCAGCAGCEGTC
ACTRAGELAGCAGCTGGGCCCGCTEETTTTTCGATCTCTGGGGCCGGGGGACACTGGTC
ACECEELLATIEICCCCGACTTTATTGT CAGGT GT GGGATACTGGTAGTGATCCCGT GG

TAT TCGGECGCGEGCGEGACCAAGCTGACCGTCCTAGGT BAK502(3® HEAVY
pafk¥ed SEQ | D NO 111
leMwm%&T@ GRAGEGTIGEGEECTGAGGT GAAGAAGCCTGGEGEGCCTCAGTG

TCé?ﬁ%&@%%¥¥%@¥6ﬁé@@§5&%@%aéﬁﬁﬁéﬁééééEé@@ﬁﬁ@iﬁﬁ@ﬁ&@ﬁﬁﬁ%ﬁ@iT
TalCRst GGGGAAACATCATTGGAAGTAAACTTGTACACTGGTACCAGCAGAAGCCAG
COEEEE AL A4S,

ECTAR LS EEA

CGA C ACCATCA TCGAGGC
A A B A A R AT G A AT ACAT CCACR
T A R R P R A A AT AR EACGACACGRCOGT TTATTACTGTGCG

AGA CTCCAGCAGCAGCTGEECCCCCTGGT TTTTCGATCT CT GEGEECCEEEEG

HEN‘@Y]_C]T_IQAII\% AS%%GFICJCI:\]C-OF %AKSQZGQ LI GAT CHAIN- SEQ I D
TCCTATGI GCTGACT CAGCCACCCT CGGI GT CAGT GGCCCCAGGAAAGACGECC

CAﬁ@EﬁﬁAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGT

AERTEPACACHELT ABCACLARARCC

CC@QEQ@%CAAGGGCTTGAGTGGATGGGATGGATCTCCGGCTTGAACGGCGAGACATTG

ACG@&E{ECTCA

CGCGGCGATGAGGCCGACTATTATTGT CAGGT GTGGGATACTGGTAGTGATCCCGT
BAGGT ATH I CCECCECEGACCAAGCTGACCGTCCTAGGT BAK1105H03 HEAVY
LICGHAl SHASKEQ $EDp N Nd3 114

CAGGT CCAGCCTGGTGCAGT CTEGEEECT GAGGT GAAGAAGCCTGEGEECCTCAGT G
TCAASEETGCTGACT CAGCCACCCTCGGTGTCAGTGGCCCCAGGARAGACGGCCAGGAT
TAEE COT EEAAGE A A EXTTAS TR RAGAYSA R TATBGGECACAGET G GCAG
GCARAGECCCTGTGCTGGTCATCTATGATGATGGCGACCGGCCCTCAGGGATCCCTGAG
cCEPPET S AAEFEA dfaMa S A KIS ECTCRERT EmAARGEEEAEAEC

ccBEE ST GAGGCCGACT AT TAT TGTCAGGTGTCGGATACT GGTAGTGATCCCGTGGTAT
Tcﬁg%ﬁMW%T@mCA@TACATC@C@G@C

B Ag% %E%AGT TGAGGAGCCTGAGATCTGACGACACGECCGT TTATTACTGTGC
HE AIN- SEQ ID NO:115

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGT
CTCCTGCAAGGCTTCTGGTTACACCTTTACAAATTATGGTCTCAGCTGGGTGCGACAGG
CCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCGCAACCCCAGACGGCCAGACAAGC
TATGGACAGGAATTCCAGGGCAGAGTCACCATGACCACAGATACATCCACGAGCACAGC
CTACATGGAGTTGAGGAGCCTGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGAG
ACTCCAACAGCAGCTGGGCCCGCTGGTTTTTCGATCTCTGGGGCCGGGGGACACTGGTC
ACCGTCTCCTCA
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ACTCCAGCAGCAGCTGEECCCCCTGGI TTTTCGAT CTCTGEEECCGEEEGACAC
TGGTC ACCGTCTCCTCA BAK1105HO3 LI GHT CHAIN- SEQ I D NO
wdA 16D5/007699 PCT/GB2004/003059

TCCTATGTGCTGACT CAGCCACCCT CGGT GT CAGT GGCCCCAGGAAAGACGEECC
AGGAT
TACCT GI GGGEGACATCATTGGAAGT AAACT TGTACACT GGTACCAGCAGAAGC
CAG

BAKOCAGBIQCCCT GT GCTGGT CATCTAT GATGAT GGCGACCGECCCT CAGGGATCC

LT CHGAH OGAT RERCTECRTCTASCT CT GGGAACACGGECCACCCT GACCATCAGC

TCERAKEHAS

TAé&ﬂéﬂéd&§§X%i@%$aﬁ%@§6é@@¥ﬁﬁ@@@ﬁ6@%@&&%@@%ﬁd@ﬂé&ﬂ@hA@CCAG
GedAOE dd A e TRIER dnP NRTEARP GATGGCGACCGGCCCTCAGGGATCCCTGAG
Ce AT F AT RN EC ERRERC & ACkt CANGAAG R AEEEEEd tealde c

CeA TG AGCCCEACTATTATTGTCAGGTGTGGGATACTGGTAGTGATCCCGTGGTAT
TC & AT R AN E AR e KSR E MYGOEE A EEACAAAT TATGGTCTCAGCTGEGTGCG

ACAGG
HGACAGCCECT TGAGT GGAT GEGATGGAT CECAACCCCAGACGECCAGAC

A X CEAGEACAGAGT CACCAT GACCACAGAT ACAT CCACGAGC

A A A AR R IR

AR A A A e A P AT T P M T CRR T E T R T X XA T
TA RS RS RO REABAR T L BT O T EPEFACRRAT N2 GEOCACAGE
CTAGR HGG GTTGAGGAGCC TGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGAG
AC AR BRI CREACECACEE T EEET R EART B e CAS MRS C
ACQEISHCCTCA

TACCT GT GGGGGAAACAT CATTGGAAGTAAACT TGTACACT GGTACCAGCAGAG
BAny«§7F2

PCATETATGATGATGGCGACCGGCCCTCAGGGATCC

TAGEEEIGGGGGAAACATCATTGGAAGTAAACTTGTACACTGGTACCAGCAGAAGCCAG
GCWWTMET@W@M@@@M@MMG
CGAITIATC Tk B ANCTCACCAAGCAGACCCA CCTACKT c BAKA dJATERTCGAGGC

CG¢@Eﬁ@GA@#ﬁd¢ACﬁﬂ$@Nﬂ@GN@AG@E@TGGGATACTGGTAGTGATCCCGTGGTAT
EEEEEREEAGCGT GAAGAAGCCTGGEGEECCTCAGT G

BAK 1167F04

HEAVY CHAIN- SEQ ID NO:119

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGT
CTCCTGCAAGGCTTCTGGTTACACCTTTATCGACACCGGGGTCTCCTGGGTGCGACAGG
CCCCTGGACARAGGGCTTGAGTGGATGGGATGGATCAGCGCTAATAATGGCGACACAAAT
TATGGACAGGAATTCCAGGGCAGAGTCACCATGACCACAGATACATCCACGAGCACAGC
CTACATGGAGTTGAGGAGCCTGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGAG
ACTCCAGCAGCAGCTGGGCCCGCTGGTTTTTCGATCTCTGGGGCCGGGGGACACTGGTC
ACCGTCTCCTCA

BAK 1167F04
LIGHT CHAIN- SEQ ID NO:120

TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGAAAGACGGCCAGGAT
TACCTGTGGGGGAAACATCATTGGAAGTAAACTTGTACACTGGTACCAGCAGAAGCCAG
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CTCCTGCAAGCCTTCTGGT TACACCTTTGAGCAGACCGGECGICTCCTEEGT GG
ACAGG
WEBOSHIGHCAAGCCECT TGAGT GGAT GCGAT CGGAT CAGCCCT AAT AR T2GBINEA03059
CAAAT
TATGGACAGGAAT TCCAGGGCAGAGT CACCATGACCACAGATACATCCACGAGC
ACAGCC
CTACATGCGAGT TGAGCGGAGCCTGAGATCTGACGACACGECCGTITTATTACTGTGC
GCCKGEEECCTGTGCTGGTCATCTATGATGATGGCGACCGGCCCTCAGGGATCCCTGAG
CGACT CrA A AKX XX BETECEECCACCAT CACT OECLECGEES
CGG@Eﬂi@ﬁ%ﬁﬁﬁ@ﬂ&ﬁﬂiﬁhiﬂ&@Cﬁb@ﬁ%&be@ﬁiC@HéhAbTGﬁE@bt@T@&IAT

TC@ABCCAGGGACCAAGCTGACCGTCCTAGGT
TCCTATGTGCTGACT CAGCCACCCTCGGT GTCAGT GECCCCAGGAAAGACGECC

AGGAT
Baf AL S BCGCEGAAACAT CATTGGAAGT AAACT TGTACACT GGTACCAGCAGAA

HERPEASATN- SEQ ID NO:121
GCCAGGECCCCT (I%-'QI'OCATCT ATGATGATGGCCGACCGGECCCTCAGGEATCC

i é%ﬁﬁ%é?ﬁ?%@%i@i@%%%@%@%&é@@%@@é%%%@E@@%@é@?@%@%@iﬁi

CcC 1.(£ '}' T GAG’EGIC G
2 (% %ﬁ%&?@i&
CT FANE R GTGCGAGAG
AC PR TR R
AC%&EE%CCTCA

CTCCTGCAAGGCTTCTGGTTACACCTTTATCGACACCGGEGGTCTCCTGEGTGCG
ACAGG
BARCEH 3 CAAGGGCT TGAGT GGAT GGGAT GGATCAGCGCTAATAAT GGCGACA
LIGRATCHAIN- SEQ ID NO:122

TATGGACAGGAAT TCCAGGEGCAGAGT CACCAT GACCACAGAT CATCCACGAGCA
TCQﬂKiETGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGAAAGACGGCCAGGAT

cGG@EﬂTGyEEKEGNKINTTaﬂENTCHHETEQQGGAGEETGE@AGEG§E£I¢@IGGTAT
TCMNE A@OEGCACCAAGCTGACCGTCCTAGGT
TCCTATGTGCTGACT CAGCCACCCT CGGTGTI CAGT GECCCCAGGAAAGACEECC
BAKCGNICS
HE APE T GIHGECERA GAT GAT IGBAAGT AAACT TGTACACT GGTACCAGCAGAAG
CCAGCGCCAGCCCCCTGTIGCTGGTCATCTATGATGAT GECRACCEECCCTCAGCEG
CAé€¥éﬁﬂE§¥éGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGAAGGT
cTé&dAd

o e

CT GAGTTGAGGAGCCTGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGAG
ACTCCAGCAGCAGCTGGGCCCGCTGGTTTTTCGATCTCTGGGGCCGGGGGACACTGGTC
ACCGTCTCCTCA

BAK1184C8
LIGHT CHAIN- SEQ ID NO:124

TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGT GGCCCCACGAAAGACGGCCAGGAT
TACCTGTGGGGGAAACATCATTGGAAGTAAACTTGTACACTGGTACCAGCAGAAGCCAG
GCCAGGCCCCTGTGCTGGTCATCTATGATGATGGCGACCGGCCCTCAGGGATCCCTGAG
CGATTCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAGGC
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TCGCGCGCGAGGGACCAACGCTGACCGTICCTAGGT BAK 1183H4 HEAVY
CHAIN- SEQ I D NG 121
WEABSVI6HECT GGT CGCAGT CTCEEECT GAGGT GAAGAAGCCT C-IG(M@A@I@BO@
AAGGT
CTCCTGCAGGCTTCTGGTTACACCTTTACAAATTATGGTICTCAGCTGGEGT GCGA
CAGG
CCCCTGGACAAGGCECTTGAGT GGATGCGATGCGATCAACT ACGACGGECGEGECAACA
CceEAENEAGGCCCACTATTATTGTCAGGTGTGGGATACTGGTAGTGATCCCGTGGTAT
TCAAd EERE RS K AR A A IIACRTGRGAGCAT GACCACAGATACATCCACGAGC
ACAGCC

CT AC‘ATGGAGT TGAGGAGCCTGAGATCTGACGACACGECCGT TTATTACTGTGC

T GGACAD Z .
s e W@iﬁéﬁm@m@zﬁ
e e R O
AC@ﬁ@ﬁggAGCAGCTGGGCCCGCTGGTTTTTCGAT TCTG GACACTGGTC

ACEERG S HASGCT CCAACT CTGGGAACACGGECCACCCT GACCAT CAGCAGGGTC

BARCHR I GAGGCCGACTATTTTGTCAGGT GTGGGATACTGGTAGTGATCCCGTG
LIGHATCHARBCEREETACERAGST GACCGTCCTAGGT BAK1184C8 HEAVY
CHAI N- SEQID N0123

TAQAH:EII"GGGGGAAACATCATTGGAAGTAAACTTGTACACTGGTACCAGCAGAAGCCAG
GC G T A T T T T TR AT T RAGAAAATATGCT CT CAGCHFERGTCIER G
CGACACGRTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAGGC
CGEEERT CARACAACK XA AT NG RN EECGATGGATEAGCGEEACCARCCGECTAGCPAT
TCEAFEAAGGCACCAAGCTGACCGTCCTAGGT

TATGGACAGGAAT TCCAGGGCAGAGT CACCATGACCACAGATACGT CCACGAGC
BARMNES T8
HEMré\L@ﬂgﬁebl JEAEAF S TACATCTGACGACACGECCGT TTATTACTGTGC

CA@@f WW@EEEEM@E@T@@@@@W@@G

% En RSECEd fsd ot BAKIABALS dalrelt cEHAr NAT cSER: rBeh E Acs
CCtRGEACAAGGGCTAGAGTGGATGGGATGGATCCGCAACATCGACGGCTACACAATT
TATGGACAGGAATTCCAGGGCAGAGTCACCATGACCACAGATACATCCACGAGCACAGC
CTACATGGAGTTGAGGAGCCTGAGATCTGACGACACGGCCGTTTATTACTGTGCGAGAG
ACTCCAGCAGCAGCTGGGCCCGCTGETTTTTCGATCTCTGECECCGGEGGACACTGGTC
ACCGTCTCCTCA

BAK1185F8
LIGHT CHAIN- SEQ ID NO:128

TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGAAAGACGGCCAGGAT
TRACCTGTGGGGGAAACATCATTGGAAGTAAACTTGTACACTGGTACCAGCAGAAGCCAG
GCCAGGCCCCTGTGCTGGTCATCTATGATGATGGCGACCGGCCCTCAGGGATCCCTGAG
CGATTCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAGGC
CGGGGATGAGGCCGACTATTATTGTCAGGTGTGGGATACTGGTAGTGATCCCGTGGTAT
TCGGCGGAGGGACCAAGCTGACCGTCCTAGGT
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TCCTATGTGCTGACT CAGCCACCCT CGGT GTICAGT GECCCCAGGAAAGACEECC
AGGAT
WA 2GSV GHBGEECGAAACAT CATTGCGGAAGT AAACT TGT ACACT GGT AT GB 284003059
GCCAG
GCCAGGCCCCTGTGCTGGTCATCTATGATGAT GGCGACCGEECCCTCAGEGATCC
CTGAG
CGATTCTCTGGCTCCAACT CTGCGGAACACGECCACCCTGACCATCAGCAGEGTC
BAGAGBIEGCEGAT GAGGCCGACTATTATTGTCAGGTGTGGGATACTGGTAGTGAT
HERCCCTEGTAT GBI RACCAAGCTGACCGTCCTAGGT BAKI  185EI
HEAVY CHAIN - SEQ I D NO 125
CACACCE LA LT AL AT ETE S EH S 2 AR RGAACAAECCEEEEECRE A T
CTAAGGE AAGGCTTCTGGTTACACCT TTACAAATTATGGTCTCAGCTGGGTGCGACAGE
cCcE et AEARGE TR AET I AR EATRAGAM A EA AeehER A EA @E&%A
TA@@@&E%GGAATTCCAGGGCAGAGTCACCATGACCACAGATACAT %géﬁggé
CT SFAEANEEEL I I AR A AT A R §§@§§
Qg%@&%@“ %&&F&E&&W&Eﬁ&ﬁ&&%ﬁéﬁ%&é&é&&%ﬂ
CTACATCRAGT TGAGGAGCCTGAGATCTGACGACACGECCGITTATTACTGTGC
GAGAG
GCAGCTGGEGECCCCCTGGETTTTTCGATCTCTGEGEECCGEEEGACAC
Ba CCGITCTCCTCA Bﬁl’% 185El LIGHT CHAIN - SEQ I D NO
LIGEY CHAIN- SEQ 1D NO:130

TCCTATGT GCTGACT CAGCCACCCT CGGT GT CAGT GGCCCCAGGAAAGACGECC
TCQE%ﬁﬁTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGAAAGACGGCCAGGAT

TA?Q iy § p AT \
GC@%ﬁ@ﬁCCCTGTGCTGGTCATCTATGATGATGGCGACCGGCCCTCAGGGATCCCTGAG

X SHIGATCCCCACCBECECT SACEATRESC
CG@$@$@£AGGCCGACTATTATTGTCAGGTGTGGGATACTGGTAGTGATCCCGTGGTAT

BARTEOBATGCCCGACTATTATTGT CAGGT GT GGGATACT GGTAGT GATCCCGT G
HEGTATC ICGECGERGAERAGRAAGCIGACCGTCCTAGGT BAK1185F8 HEAVY
CHAIN - SEQ I D NO 127

CARACET ACACK T XA S HE I HGAGERGAAGAACCEE CECECAT TAA & T
CTAAEEIAAGGCTTCTGGTTACACCTTTGCGAACACCGGGATCTCGTGEGTGCGACAGG
cc € CEE LEARNCELT T ETIAGAACE T AGACAE EAT CA CA ACET R & T
TAREAREN GGAATTCCAGGGCAGAGTCACCATGACCACAGATACATCCACGAGCACAGC
CTAEREE RPN EE L TARGIER T EH B KSR ECEEMEAT SRS Adn G

AcEAAdCAGCAGCTEEECCCECTEGTTTTTCGATCTCTGGEGTCEGGGGACACTGGTC
AC -c'_ @‘}' WTTCCACHI:AGAGT CACCATGACCACA%AT %AT%%A cC
ACAGC

B A% %@AGT TGAGGAGCCTGAGATCTGACGACACGECCGT TTATTACTGTGC
L1 AIN- SEQ ID NO:132

TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGAAAGACGGCCAGGAT
TACCTGTGGGGGAAACATCATTGGAAGTAAACTTGTACACTGGTACCAGCAGAAGCCAG
GCCAGGCCCCTGTGCTGGTCATCTATGATGATGGCGACCGGCCCTCAGGGATCCCTIGAG
CGATTCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAGGC
CGGGGATGAGGCCGACTATTATTGTCAGGTGTGGGATACTGGTAGTGATCCCGTGGTAT
TCGGCGGAGGGACCAAGCTGACCGTCCTAGGT

BAK165E7
HEAVY CHAIN- SEQ ID NO: 133
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ACTCCAGCAGCAGCTGGECCCECTGGT TTTTCGAT CTCTGEEECCGEGEGACAC
TGGTC ACCGICTCCTCA BAK1185F8 LIGHT CHAIN- SEQ I D
WOEH0EAB7699 PCT/GB2004/003059
TCCTATGTGCTGACT CAGCCACCCT CGGT GT CAGT GGCCCCAGGAAAGACGEECC
AGGAT
TACCTGI GGGCGAACATCATTGGAAGTAAACT TGTACACTGGTACCAGCAGAGC
CAG
GCCAGGECCCCTGTI GCTGGT CATCTATGATGAT GGCGACCGGECCCTCAGEGT CCC
EVQI#@EGAEVKKPGASVKVSCKASGYTFTNYGLSWVRQAPGQGLEWMGWISANNGETN
Y GEEAJ AT T A TIME ] ;
TvEACCC
CGGGGATGAGGCCGACTATTAT TGT CAGGT GT GGGATACT GGTAGT GATCCCGT
BASCE A7 TCGBCGGAGGGACCAAGCTGACCGTCCTAGGTBAKL1187B4 HEAVY

Eféﬁ?wﬁﬁAzﬁfI%%g}fﬁlﬁé¥’134
GGTCCAGCT

CTGEEECT GAGGT GAAGAAGCCT GEEGECCTCAGT G

GNNIGSKLVEWYQOKPG PVLVVYDDGDRPSGIPE
ieienanristiinatieaiadilonteecese

COCCTGGACAAGGGCT TGAGT GGAT GGGAT GGATCGACGACGACAGCGGCACGA
CATA
TATGGACAGGAAT TCCAGGGCAGAGT CACCATGACCACAGATACATCCACGAGC
ACAGC
Ba GGAGT TGAGGAGCCTGAGAT CTGACGACACGGCCGTTTATTACTGTGC
HE@%@;@ﬁAIN
ACTCCAGCAGCAGCT GGGCCCGCTGGT TTTTCGATCTCT GGEGCCGGGEGGACAC
CORESTEEACERTRGCETeATEAE1187B4 LI GHT CHAIN - SEQ I D NO
CDR3p SEQ ID NO:136 WISANNGETNYGQEFQG

CDRECTARGT EETRACTCAGEE AR E RET CAGT GGCCCCAGGAAAGACGGECC
AGGAT
BAKAGER T GGGGGAAACAT CATTGGAAGTAAACT TGTACACT GGTACCAGCAGAA
LIGHECAGHAIN
GCCAGGCCCCTGIGCTGGTCATCTATGATGAT GECGACCGEGECCCTCAGGEGATCC
CDETGAGEQ ID NO:138 GGNNIGSKLVH
CDRGATIED CT BOIF CCAATIHHIAACACCECCACCCTGACCATCAGCAGEGTC
CDRAGCEEQ ID NO:140 QVWDTGSDPVV
CGGEGEGATGAGGCCGACTATTATTGT CAGGT GT GGGATACTGGT AGT GATCCCGT
BaBEE AF7 TCCECCGAGGGACCAAGCTGACCGTCCTAGGT BAK11661302
LEREAVNLEHAl N SEQ ID NO 131
CAAGT GCAGT TGGTGCAGT CTGCEGEECT GAGGT GAAGAAGCCTGEEECCTCAGT G

coPACEEo 1D NO 141: SYAMS
CDR2- SEQ ID NO 142: ATSGSGGSTYYADSVKG
CDR3- SEQ ID NO 143: VGAAGEGYYGY

BAKS582F7
LIGHT CHAIN

CDR1-SEQ ID NO 144: TRSSGSIASNYVE
CDR2-SEQ ID NO 145: DDNQRPS
CDR3-SEQ ID NO 146: QSYDSNNDV

BAK612B5
HEAVY CHAIN

CDR1- SEQ ID NO 147: SYAMS
CDR2- SEQ ID NO 148: AISGSGGSTYYADSVKG
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CTCCTGCAAGGCTTCTGGT TACACCT TTGCGAACACCGEEGATCTCGT GEGTGCG

ACAGG
WSV BGEHCAAGCECECT TGAGT GGAT GGGAT GGAT CAGCGCT AAT ARTTEGBIAANGG0 3059

AAAT
TATGGACAGGAAT TCCAGGEGCAGAGT CACCATGACCACAGATACATCCACGAGC

ACAGC

CTACATGGAGI TGAGGAGCCT GAGATCTGACGACACGECCGI TTATTACTGTGC
CDRBGAGEQ ID NO 149: VGRATTDEGYYGY

ACTCCAGCAGCAGCTGEGECCCECTGGT TTTTCGATCTCT GEGGT CGEGEEGACAC
BARGGIB5ACCGTCTCCTCA BAK1166302 LI GHT CHAIN- SEQ I D
LINOT188AIN

TCCTATGT GCTGACT CAGCCACCCT CGGT GTCAGT GGCCCCAGGAAAGACGGECC
CDAGGASEQ ID NO 150: TRSSGSIASNYVQ
CDRACCE & CEOEEHOANEAT CAINEKAAGT AAACT TGTACACT GGTACCAGCAGAA

CDERCAEED ID NO 152: QSYDSNNDV
GCCAGGCCCCTGIGCTGGTCATCTATGATGAT GECGACCEGECCCTCAGGGATCC
CTGAG

CGATTCTCTGGCTCCAACT CTGGGAACACGGECCACCCT GACCTCAGCAGEGT CG
AGCC

BA TGAGGECCGACTATTATTGT CAGGT GT GGGATACT GGTAGT GATCCCGT

HE 1 GGGACCAAGCTGACCGTCCTAGGT BAKI 65E7 HEAVY
| N"™="SEQ I D NO

cD VIS GARVKKPGASVKYSCKASGY TFTNY GL SW/RQAPGQGL EVWGW

o M ETP NI AR G T SABPXFPY CVRDSSSNWARWYF DL WG

MAKL BB EV EHAETEESYAI N - SEQ ID NO 134
£ aRYVLTOPPSVSVAPGQTARI PCGGNNI GSKLVHWYQQKPGQAPVL VVYDDGDRP

LIGHSESNSENTATLTI SRI DAGDEADYYCQUWDTGSDPVVFGGGTKLTVLG
BAKI 65E7 HEAVY CHAIN CDR - SEQ ID NO 135 NYGLS CDR2

CDR1-gEREQ O INGO 18%6 WIRNGSIAIYEYRFQG CDR3 - SEQ | D NO

CDRZ7 $RESSNWAFRRWFDL: EFMJORESEY LI GHT CHAI N

CDR3- SEQ ID NO 158: QSYDSNNDV

BAK0278D6
HEAVY CHAIN

CDRI- SEQ ID NO 159: AATTATGGTCTCAGC

CDR2- SEQ ID NO 160: TGGATCAGCGCTAATAATGGCGACACAAATTAT
GGACAGGAATTCCAGGGC

CDR3- SEQ ID NO 161: GACTCCAGCAGCAACTGGGCCCGCTGGTTTTTC
GATCTC

BAK278D6

LIGHT CHAIN

CDR1- SEQ ID NO 162: GGGGGAAACAACATTGGAAGTAAACTTGTACAC

CDR2~ SEQ ID NO 163: GATGATGGCGACCGGCCCTCA
CDR3—- SEQ ID NO 164: CAGGTGTGGGATACTGGTAGTGATCCCGTGGTA

BAK502G9
HEAVY CHAIN

CDR1- SEQ ID NO 165: AATTATGGTCTCAGC
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CDRI - SEQ ID NO 138 GGNNI GSKLVH CDR2 - SEQ I D NO

139 DDGDRPS CDR3 - SEQ ID NO 140 QWDTGS DPWV
wB206558216%9 HEAVY CHAIN CDRI - SEQ I D NO 141: SYRVBGBDIN2/003059

- SEQ I D NO 142: Al SGSGGSTYYADSVKG CDR3 - SEQ I D NO

143: VGAAGEGYYGY BAK582F7 LI GHT CHAIN CDRI - SEQ I D NO

144: TRSSGSI ASNYVE CDR2 - SEQ | D NO 145: DDNQRPS CDR3

- SEQ I D NO 146: QSYDSNNDV BAK612B5 HEAVY CHAI N CDR -

cpREQ bEHNED 140 : 1 &AM Ao BERTARTNOCEABACAAATTATGGACA
Al SGSGGSTYYADSVKGERE 7 @EQ@dde NO 149: VGRATTDEGYYGY

CD'%%@%%&%FS W %%fm‘%%%%ﬁcg%ﬁ%m@@@@&@@@ GG%B%TC%%TQCTC

BA 0 152: @YDSNNDV BAK615E3 HEAVY CHAI N CDR - SEQ ID
YAMS CDR2- SEQ I D NO 154: Al SGSGGSTYYADSVKG
% I D NO 155: VGKATTEEGYY BAK615E3 LI GHT CHAIN

CDR1~ SEQ ID NO 168: GGGGGARACATCATTGGAAGTAAACTTGTACAC
CDR2~ SEQ ID NO 169: GATGATGGCGACCGGCCCTCA
CDR3~ SEQ ID NO 170: CAGGTGTGGGATACTGGTAGTGATCCCGTGGTA

CH Domains—~ SEQ ID NO: 171

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOQFNWYVDGVEVHNAKTKPREEQFN
STYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSRLTVDKS
RWOQEGNVESCSVMHEALHNHYTQKSLSLSLGK

CL Domain- SEQ ID NO: 172
QPKAAPSVTLFPPSSEELQANKATLVCLISDEYPGAVTVAWKADSSPVKAGVETTTPSK
QOSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
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CDRI - SEQ I D NO 156: TRSSGSI ASNYVQ CDR2- SEQ I D NO
157: DDNQRPS CDR3- SEQ I D NO 158: QSYDSNNDV BAKQ78D6
WoBMSM0GhAI N CDRI - SEQ | D NO 159: AATTATGGTCTQAQZGBRIR2/403059
SEQ I D NO 160: TGGATCAGCGCTAATAATGGECGACACAAATTAT
GCGACAGGAATTCCAGEEC CDR3- SEQ | D NO 161:
GACTCCAGCAGCAACTGEECCCECTGGITTTTC GATCTC BAK278D6
LI GHT CHAIN CDRl - SEQ I D NO 162:
CLAINSIGGGAAACAACATTGGAAGTAAACTTGTACAC CDR2- SEQ | D NO 163:
GATGATGGECGACCGGECCCTCA CDR3- SEQ | D NO 164:
CAGGTGTGEGATACTGGTAGTGATCCCGTGGTA BAKS02&® HEAVY CHAI N
1. QDR ts &EY e D Mdﬁﬁic/ﬂ}é\ﬂ'ﬁ@sﬂ'@ﬁﬁm huISEQ LD-NO®,
compz&%@;%&% AA;ré‘EA{?eF@—]@\gdlng s:Lte hlch is composed

of a Jfﬁ?rha@ﬁq SHEELCCHT %THJJJI@%T@&%K‘éQQ%mam
LI GHT CHAI N SEQ ID NO 16
and GE¢$€N¢¢@(ﬁﬂKﬁ$(ﬂ@DKI¥&HC@BZ}IHﬂNBB16QCDR1

coon SGIERACIRIION (E: SRR G I0ee rotgr ooms

and PRI 7dnd the VL domain comprises LCDR1, LCDR2 and LCDR3,

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSMNSGALTSGMHTFP
wherqﬁmcipe set CDR’s consists of a set of CDR’s selected

frmnSQ%%§%§§Myﬁy§§§§y§E§;XIgNVDHKPSNTKVDKRVESKYGPPCPSCPAPE

gbﬁtﬁﬁm@ﬂ@ﬂﬁmﬁ@%?mﬁ3ﬂQR&m&x@%ﬁiﬁﬁﬂmthWQinwEhHNMKERPRhaS
the g%%%gdacid sequence of SEQ ID NO: 1, the HCDR2Z has the
amino acid sequence of SEQ ID NO: 2, the HCDR3 has the amino
acid sequence of SEQ ID NO: 3, the LCDR1 has the amino acid
sequence of SEQ ID NO: 4, the LCDR2 has the amino acid
sequence of SEQ ID NO: 5, and the LCDR3 has the amino acid
sequence of SEQ ID NO: 6,

a set of CDR's which contains one or two amino acid
substitutions compared with the BAK278D6 set of CDR’s, and

each set of CDR’s as shown for individual clones in Table

2. An isolated specific binding member according to claim 1
wherein the one or two substitutions are at one or two of the
following residues within the CDRs, using the standard
numbering of Kabat.

31, 32, 34 in HCDR1

52, 52A, 53, 54, 56, 58, 60, 61, 62, 64, 65 in HCDR2

96, 97, 98, 99, 101 in HCDR3
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STYRWSVL TVL HQDW.NGKEYKCKVSNKGLPSSI EKTI SK
KGOPREPQVYTLPPSQE

WERDEMIBL TCLVKGFYPSDI AVEVWESNGOPENNYKT TPPVL DSDESHEB YBRI003059

TVDKS RWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK CL Dommi n - SEQ
ID NO 172
QPKAAPSVTLFPPSSEEL QANKATLVCLI SDFYPGAVTVAVWKADSSPVKAGVET
TTPSK
@NNKYAASSYLSLTPEQ/\KSHRSYSCQ\/T HEGSTVEKTVAPTECSCLAI M5 :
lé sol ated specific binding menber for human IL-
r 4 %%np§95|ﬁé 4R HhPRbody antigen -binding site which
i s conposed of a human anti body VH domai n and a human
anti body VL domai n and which conprises a set of CDR s
56 imMJBFPRZ2HCDR2, HCDR3, LCDRI, LCDR2 and LCDR3, wherein
the VH domain conprises HCDR 1, HCDR2 and HCDR3 and
the VL domain conprises LCDR, LCDR2 and LCDRS,
95A, Wher ehnL.thr3set of CDR s consists of a set of CDR s
selected fromthe group consisting of: the BAK278D6
set of CDR s, defined wherein the HCDR has the am no
3. aﬁﬁdl§§95€88esﬁgc§ggblE&H@&n% m%ﬁﬁe o?é§n?h%oa€H89m 2

aci d sequence of he am no

wher@;mdth@qQEﬂcerotWSEﬁprtLEntgonsherecmﬁﬂehag the &nmildowing

f | . 4 CDR2 _h h '
posi e SERMENEEoRr EEO 100 FEedLHRotRe DEDRIHAG Ehe
subs@lt oe acedigaguence ehcBELEDNGL:6, a set of CDR s

whi ch contains one or two am no acid substitutions
conpared wth the BAK278D6 set of CDR s, and each set

pOSl@ior@Dﬁf S a§uﬁgemu£9rRégﬁaMédual clones in Table 1 .
; ol ated specrfrc brmdi ng nmenber according to

substiamhlqnmheselacthé bnemorhéwgrsupsti tuti ons are at

one or two of the EoIIO£ﬁng resi dues within the CDRs,
using the s ring of Kabat.

31 in HCDR1: Q, D, L, G and E
32 in HCDR1: T
34 in HCDR1: V, I and F

52 in HCDRZ2: D, N, A, R, G and E

52A in HCDR2: D, G, T, P, N and Y

53 in HCDR2: D, L, A, P, T, S, T and R
54 in HCDR2: S, T, D, G, Kand I

56 in HCDR2: T, B, Q, L, ¥, N, V, A, M and G
58 in HCDR2: I, L, Q, S, M, H,D and K
60 in HCDRZ2: R

61 in HCDR2: R

62 in HCDR2: K and G

64 in HCDR2: R

65 in HCDR2: K
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31, 32, 34 in HCDR 52, 52A, 53, 54, 56, 58, 60, 61,
62, 64, 65 in HCDR2 96, 97, 98, 99, 101 i n HCDR326,
wWQ@70058876980, 31 in LCDR 56 in LCDR2 95A, 97 iPCTL/GBRB4/803059
. An isolated specific binding nenber according to
claim2 wherein the one or two substitutions are nade
at the follow ng positions fromanong the identified
groups of possible substitute residues for each
position: Position of Substitute Residue substitution
96 1ﬁeHeDde fremahlie pgr oup consisting of 31 in HCDR: Q,
L, Gand E32 in HCDR: T 34 in HCDR: V, | and F
91 leH?HRﬁCDRerDD,NT And R G and E 52A in HCDR2: D G
and Y 53 in HCDR2: DL A P, , S11 and R 54
98 ifl HEDRRS 8 T D G Kand | 56 in HODR: T, E Q
99 1anQDRN VSA A,NEan@,GPS&anKHCDRZ: I, L, Q, S M,
101 H ﬁﬁ S@?.K 0 in HCDR2: R 61 in HCDR2: R 62 in HCDR2
KPafd"G°64 n HCDR2: R 65 in HCDR2 : K96 in HCDR3: R
and D97 in HCDR3: N, D, T and P 98 in HCDR3: R 99 in

HCDR3: S, A | R, P and K
26 in LCDR1:

D and S
27 in LCDR1: I, L, M, C, V, K, ¥, F, R, T, S, A, H and G
28 in LCDR1: v
30 in LCDR1: G
31 in LCDR1: R
56 in LCDR2: T

95A in LCDR3: N
97 in LCDR3: I.

4. An isolated specific binding member according to claim 3
wherein there are two substitutions compared with the BAK278D6

set of CDR’s, at HCDR3 residue 99 and LCDR1 residue 27.

5. An isolated specific binding member according to claim 4
comprising the BAK278D6 set of CDR’s with a substitution at
HCDR3 residue 99 selected from the group consisting of S, A,
I, R, P and K, and/or a substitution at LCDR1 residue 27
selected from the group consisting of I, L, M, C, vV, K, Y, F,
R, T, S, A, H and G.

6. An isolated specific binding member according to claim 4

comprising the BAK278D6 set of CDR’s with S substituted for N
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101 in HCDR3: Y 26 in LCORI: Dand S 27 in LCDRI: |, L
MC V, K Y, F,, RTS, A, Hand G28 in LCDR: V 30
WO R00EQRRY? G 31 in LCDRI: R 56 in LCDR2: T 95APCTIGB2004/003059
LCDR3: N 97 in LCDR3: | . 4. An isolated specific
bi ndi ng nmenber according to claim3 wherein there are
two substitutions conpared with the BAK278D6 set of
CDR fs,,at HCDR3 residue 99 and LCDR residue 27. 5 .
at HADRBsoéatddespPpBcahddobi fdenygstenherdacoor ti ag TCDR di m
.g copgprising the BAK278D6 set of CDR s with a
resi HBS??tution at HCDR3 residue 99 selected fromthe
group consisting of S, A, If RP and K and/or a
substitution at LCDR residue 27 selected fromthe
7. ghoupsebntedt FRECHELF bindipg wembyr agcyrdipg Ro ®ng one
n 0 s
of Cﬁ%%%?d?ng%to c §?%¥§ gg?g?fsﬁﬁéh?henEAﬁgyg%G Set ngH
domaCbRars withiSs substintiiiad EmambﬁerC@Rﬁ/oes&@@@lggLCDR2

n r substjtyted.for N at LCDR 1 residuye 27
and JBRE oL, SRS ehh HbRain Rabnd hBnber SREBrding Eyampyork.
one of claine 1 to 6 wherein HCDRI, HCDR2 and HCDR3 of

the VH dormain are within a germ- |ine framework
8. ahd/ bsolToR, spepRfignBindbRg BembRE YEC@sAEING d&oce claim 7

wher&ﬁﬁhfglgH% g} H&bﬂ? gﬁé”ﬁ&%ﬁg o% tﬁ@ Vﬁo %S%ﬁ are within

specl nenber according to claim
germfhEnéKEE&meWEEEQVHmdDHCDRS of the VH donai n are mnthln

germ line framework VH DP14. 9 . An isol ated

speci fic binding nenber according to claim?7

9. An isolated specific binding member according to claim 7

or claim 8 wherein the HCDR1l, HCDR2 and HCDR3 of the VH domain

are within germ-line framework VL VA3 3h.
10. An isolated specific binding member according to any one
of claims 1 to 9 which binds a human IL-13 variant in which

arginine at position 130 is replaced by glutamine.

11. An isolated specific binding member according to any one

of claims 1 to 10 which binds non-human primate IL-13.

12. An isolated specific binding member according to claim 11

wherein the non-human primate IL-13 is rhesus or cynomolgus.

13. A specific binding member according to any one of claims

8 to 12 comprising the BAK502G9 VH domain (SEQ ID NO: 15).

14. A specific binding member according to any one of claims

8 to 13 comprising the BAK502G9 VL domain (SEQ ID NO: 16).
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or claim8 wherein the HCDRI, HCDR2 and HCDR3 of the
VH donain are within germ line franmework VL VI3 3h
watosharedsol at ed speci fic bindi ng menber accorBCTIGBR@4/003059

any one of clainms 1 to 9 which binds a human IL- 13
variant in which arginine at position 130 is repl aced
by glutam ne. 11. An isol ated specific binding nmenber
according to any one of clainms 1 to 10 which binds

15. rKNBpém&E&brblmMﬁmgImemﬂér d2coAingotat @dysprei bEfcclaims

di.ng, nepber accordipg to_clajm 11 wherein the non-
1 to rifﬂaﬁb%hmi fL % h%%ﬁ%nb’fyc‘?‘ﬁ%%l Basoriketer than
the SPEch{t @fne%nﬁLﬂFﬁb&'itf‘% QLIdi NG 4 Q @fveOEsrﬁédCbgloﬁﬁe
8 to 12 conprising the BAK502& VH domain (S

BAKS5 0145 VQMomwgpé&E@.Ewau.h@ n@m@ethac%woagm ¥Laggmain

ns. 3 C rsing the K50
(s50 5 8 CLB T R Ty OO R ke e g R e
and Ehmxnfﬁimutp abytloneawtigéatibnding décéhaéihygnds
L-13 . with afflnltg equal to, or better than the
dete%ﬁ*??ﬁt§n?ﬁrahh?Ls 03 GAF4ehCR®i nding site formed by
t he BAK502@& VH domain (SEQ ID NO 15) and the
BAK502@& VL domain (SEQ ID NO 16) , the affinity of
16. thesppecficcobidthaguernhderaapdrdhes atdi anyyoneé tfieclaims

i.ge bi ndi n belng s. determ ned under the
1 to gfza\gne&%%% ?lil%rnas l.zcli%eh%nspelc]?f}g bi ndi ng menber

according to any one of clainms 1 to 15 that
neutralizes human IL- 13. 17. A specific_binding
17. RreiReL Be oP HRFRY g Fn %C@Jﬁ%%n%ewr%lrw&slﬁuﬁaﬁt

neutddridds Whhdh arROieNCy; €9URl pbLeREy PELELT £H2Pt B@tter
potency of a IL- 13 antigen -bindihg Site forned

than ttHee BAKEO2CP &H 2lohet b3 (BEQ I NOL.ndE)g andte héormed by the

BAKS%%%%B%QQ VL dongh%%ﬁﬁgr andfgielg%t%ncsB%?gﬁgggaﬁi agﬂain

(SEQ Jtmrwh)ngls)Iet}belps@t@lscydeéﬁrm@egp@@ﬂﬂctmn@aﬁg member
conditions. 18. A specjfic bjinding nenber according to
and Qhﬁ/Rﬁl %ﬁyc?%lh%e antigen-binding site being as

determined under the same conditions.

18. A specific binding member according to any one of claims

1 to 17 that comprises an scFv antibody molecule.

19. A specific binding member according to any one of claims

1 to 17 that comprises an antibody constant region.

20. A specific binding member according to claim 19 that

comprises a whole antibody.

21. A specific binding member according to claim 20 wherein

the whole antibody is IgG4.
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1 to 17 that conprises an scFv anti body nol ecul e. 19.
A speci fic binding nenber according to any one of
W@b@sne769 t o 17 that conprises an anti body conBCEGB2004/003059
region. 20. A specific binding nmenber according to
claim19 that conprises a whole antibody. 21. A
speci fic binding nenber according to claim20 wherein
the whole antibody is 1g&4 .22. An isolated anti body
22. Vi dediated anisijewdy i VH biowking ot rebespeacthidi ingnd bng
any one of clains 1 to 21 3.. An j sol d anti body VL
merb e, REGP T ooty O i r éﬁé?ﬁ)e]lr %%%fdi ng to any
one of clainms 1 to 21. 24. A conposition conprising a
speci fic binding nenber, antibody VH domain or
23.  ant ilsotheted aarbilihdy Yo deneighetbia ctRembIictbindingd
ditio . conposition
membeglgcéocf%ﬁ%ﬁpi %gacjfléﬁ, 2%0%%%%% a1 p %rér?labeut ically
accept abl e exci pient, vehicle or carrier. 26. An
i solated nucleic acid which conprises a nucleotide
24. R FRIIRAS Lot FYRE SHEL 17 SR bG HoRBLY grerber,
antid8Hy BROYAMEL OF M gdermbsupive seestdiggbtoding srebet
according to any one of clains 1 to 23. 27. A host
claimel|l tq 23 taed t aanbed? hredn o add hukPRi £ GeTRCRLREF di ng
to claim26. 28. A nethod of producing a specific
bi ndi ng menber or anti body VH or VL domain, the nethod
25. Cc@pdmpagi clubh uscagrdosy cel dbaiwcdt dcogptbsthai a 27
under conditions for. productipn of said ecific .
Phaﬂ?ﬁ‘fﬁd%‘?ﬂg%%l%e?cﬁ??‘é%‘?f%o%cwwtvﬂ%%hﬁ?  O5gCaprier.
nmet hod according to claim 28 further conprising
i solating and/or_ purifying said specific bindin% ,
26. rembesobrtedt tbelylwHretd Whighi aprer #8fai #. neleptide

sequéﬁ%é“gkgggfﬁgiQgsﬁgcfkf&nﬁgﬁdfﬁgCﬁ@ﬁﬂ%ggo£u559§ﬁody VH oxr

VL domain of a specific binding member according to any one of

claims 1 to 23.

27. A host cell in vitro transformed with nucleic acid

according to claim 26.

28. A method of producing a specific binding member or
antibody VH or VL domain, the method comprising culturing host
cells according to claim 27 under conditions for production of

said specific binding member or antibody VH or VL domain.
29. A method according to claim 28 further comprising
isolating and/or purifying said specific binding member or

antibody VH or VL wvariable domain.

30. A method according to claim 28 or claim 29 further

comprising formulating the specific binding member or antibody
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conprising fornul ating the specific binding nmenber or
anti bodyVH or VL variable domain into a conposition
w0 p@boaiony at | east one additional conponent. BAT/GB2004/003059
met hod for producing an anti body antigen -binding
domai n specific for human IL- 13, the nethod
cogpilsing provi di ng, by way of addition, deletion,
substitution or insertion of one qr_.nore, a aC| S
VR or Hi; HOTHRENG ST FoLe. GO i GO S SE Least
one %ﬁ?ﬂ?ﬂdﬁaﬁg nentdCOR2 and HCDR3, wherein the parent
omal n , HCDR2 and HCDR3 are the BAK278D6 set
of HCDR s, defined wherein the HCDR has the am no

1. 30 3aenee oo SRR 1D MO i, MR des, L AT A

specﬁch @qugﬁ%m 0151,%@ lﬂlé\lca;]et&lm ddep BAGO2E set of
s, define erein the th
sselodr Q1D REHY s e i ra i T Sy o

cﬂ{ %EQr&&}é\'% mbho the HOOR3 has dhen@mepdaci d
sequence 0 a VH donmain which is an

sequamie®@Ac q:aesemen‘ﬁé @@namtcmplti%lfﬁmrfé‘?@RVH déraR#A, and
HCDstgﬂu%ﬁ%%g%ﬂﬁ%Hgog%ﬁgg ome1$*§55§ﬂn ﬁ@ﬂﬁzpéﬁﬂ'ﬁ€ﬂR3 are

0 provide one or
the BAKNVigs@NdNasf ONSDR a8 a@;simm wtee o M uumaamnmnas the

is an amino acid sequence vari 0
amingcreih RALPRCYHP Y SEQNEP iR oty o?h%o‘%‘gg%gﬁ‘%ﬁst}f‘% amino
ac1dfégﬁﬁéﬁae%?qu%gbfgyNéntdeﬁh@'@@bﬁg 1988t Re SRAEHHI Scid

uman 32. A nethod according to claim 31
sequ@ﬁmﬁeanEMQ Pargdt YH dondhe %&K%@2@%|@e§e9ﬁeﬁgaRl§r

cers SR L LRSI S Ol LB 105 oo

ID N®! ) a&}ﬁe 3@cmgrﬁa§ ﬁﬁédalﬁnﬁoO&cﬂ(ﬁ)rﬁeéﬂleﬂomolﬁSSEQ ID NO:

prOV|ded by way of addition, deletion,
8, thesEGRRHrhDF She BRinOr 8C4H AoTRET US| A HECaRPOSCPA @ VE

domafﬁqﬁﬁfgﬁ Pf anpanenb YLidomBLAc£O8PrASLAAL of the parent
VH domain, and optionally combining the VH domain thus

inse

provided with one or more VL domains to provide one or more
VH/VL combinations; and‘

testing said VH domain which is an amino acid sequence
variant of the parent VH domain or the VH/VL combination or
combinations to identify an antibody antigen binding domain

specific for human IL-13.

32. A method according to claim 31 wherein the parent VH
domain amino acid sequence is selected from the group

consisting of SEQ ID NO: 13 and SEQ ID NO: 15.
33. A method according to claim 31 or claim 32 wherein said

one or more VL domains is provided by way of addition,

deletion, substitution or insertion of one or more amino acids
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LCDR 1 LCDR2 and LCDR3, wherein the parent VL domain
LCDRI, LCDR2 and LCDR3 are the BAK278D6 set of LCDR
W@ 200dmbicped wherein the LCDR has the am no acPdr/GB2004/003059

sequence of SEQ ID NO 4, the LCDR2 has the am no acid
sequence of SEQ ID NO 5 the LCDR3 has the am no acid
sequence of SEQ ID NO 6, or the BAK502&® set of LCDR

s, defined wherein the LCDRI has the am no acid

in thequetoe ati8EQehDeNCe b, at parkGBR¥Iha®ridier ardmparising

id f SEQID NO, 11, the LCDR3 h
LCDRo nbC TP amE8qHERRS oMDSEOIDthE: PP3Sr dd G iohd k1

LCDRQDEﬁdVLC@RGHbB% eaeh pakowiaingh dlet 3F RO saCIdéflned
sequence_variant of the parent VL domain .

whergdnhgtieatEORdi hgst hel ain’d3 ankielr @uelqmeme:qoavrfer&EQ/LID NO: 4,

LN a e C s _sel e f ) 0
the QA OB P DAL B Bt Bt B T e
LCDRBehh@dther amliaduek:mgl a3k cqarhiceody: WO gen Ndai rgi nr the
in specn‘ c for human IL- 13, the netho

BAKE’Q%ﬁﬁr PEENGLpLEPRIPNg AShy DRAY e Taddi thén L%]et}}ao‘h the

amlnaug\%&at 4bHABneE LRSERW @b @b:0n®, orthréom%m@ A AGHS amino
in the amino acid sequence of a parent VH domain

acidcemgriesiagoECBRO1 I DHEOR2 1alnd tHEDRE PRahéreesi rthehenpiareer@cid
sequch%Cgﬁ.gEeggE:ne érgIOdPh ahe the BAKlQ%fq§%ﬁ§¥ns

fras e am no
eachaeifdwheghengeaaf abkEQol RNQ s@@uehh% MERRZ2rtas ft the parent
am no acid sequence of SEQ ID NGO 56, the HCDR3 has
VL dpReifni no aci d sequence of SEQ ID NO 57, the BAK615E3
set of HCOR s, defined wherein the HCDR has the am no
aci d sequence of SEQ ID NGO 153, the HCDR2 has the
34. aﬁri m@thcddaseqmelm@e &b SE@imDBﬁOwh_E&eim trdh eHERRS: 1Ha 'L
domal am noa%mdd se uence of SS D 155E[ t he
éﬁK@@iE? 86t %f T SdE ne& \ﬁherel h hh PR has
constibeian ba aEdeeqoenqe @hdSERQ RDNRO:14%,. t he HCDR2
has the am noaci d sequence of SEQ ID NO 142, the
HCDR3 has the am no acid

35. A method for producing an antibody antigen-binding domain
specific for human IL-13, the method comprising

providing, by way of addition, deletion, substitution or
insertion of one or more amino acids in the amino acid
sequence of a parent VH domain comprising HCDR 1, HCDR2 and
HCDR3, wherein the parent VH domain HCDR1, HCDR2 and HCDR3 are
the BAK167A11 set of HCDR’s, defined wherein the HCDR1 has the
amino acid sequence of SEQ ID NO: 55, the HCDR2 has the amino
acid sequence of SEQ ID NO: 56, the HCDR3 has the amino acid
sequence of SEQ ID NO: 57, the BAK615E3 set of HCDR’s, defined
wherein the HCDR1 has the amino acid sequence of SEQ ID NO:
153, the HCDR2 has the amino acid sequence of SEQ ID NO: 154,
the HCDR3 has the amino acid sequence of SEQ ID NO: 155, the
BAK582F7 set of HCDR’s, defined wherein the HCDR1 has the
amino acid sequence of SEQ ID NO: 141, the HCDR2 has the amino

152



10

15

20

25

30

sequence of SEQ ID NO 143, or the BAK612B5 set of

HCDR s, defined wherein the HCDR has the am no acid
waeegamenme of SEQ I D NO 147, the HCDR2 has t heP@riGB004/003059

acid sequence of SEQ ID NO 148, the HCDR3 has the

am no acid sequence of SEQ ID NO 149, a VH domain

which is an am no acid sequence variant of the parent

mai n, and_optiona conmbi ning the VH donmain thus
aCldpFSQPSEGQWPFhsgﬁeIQrNQDré4@L §8ﬁaﬁ%§R§ohﬁﬁo¢m@e@ﬂ%@QnaCld

sequfREE MH/gEQCQﬂbN@atUQ@S’o@n@hge%hk%92§@'@e¥Hc%o@@ﬂﬁ's,

which is an am no acid sequence variant of the parent
defiypddoheiraior thike HORRVL hesntbhratindnoor cddnisiengteingrs otfo SEQ

bi nd d
1o wpeThu1Y 19, BRpEBoRK L0 BL0d 8 JAMRLD-PER Kb 1o
NO: Wheyethet Heppar et Yhedenmhb a@ifo sagueénseduwene®d ID NO:

selected fromthe group consisting of SEQ ID NGO 55
143, 3AdVREGPTBIROPASh 37, AR ABLREd25EE0PERNENCE FRAILANSS of

the ﬁéréh@'ﬁhsgomgﬁﬁe'Qn@ab?tggﬁagﬁ ”EEﬁthlg%”%h%SV@Sdomaln

provi ded by way of addition etlon stitution
thusi psevifed wfitbnener omomeranVhodawadssi hot beoartideo caci dr

c arent VL .domain conprising LCDR 1,
morengggﬂ 888%&fﬁ§loﬁﬁérgl the parent VL domain LCDQ
LEDRPiagdshCORGHadembha BAKEA7ALlasebm@hol €BRA %equence

defined wherein the LCDR has the am no aci d sequence
varigpt opf) FpeNerrepti NE deprinhgs the ¥HVNG serbisd§dencer

combPﬁa@E&hEDtycadégtlfgm)h tEgagAagigggﬂobﬁﬁH nECSQmaln

sequence of SE set o
Specsfl@efpnehumheréLﬂlﬁhe LCDRI has the amino acid

sequence of SEQ ID NO 156, the LCDR2 has the am no

acid sequence of SEQ ID NGO 157, the LCDR3 has the

36. amimethotdasequensg eb SEQIMD3BOMEB8int BRBAKS8Ak7vH
set of LCDR s, defined wherein the LCDRI has the
domain; ¥BiRe| ACsdqBeAEense SEQFBLREEed4EronhEhECOR2URaS

consibei Ay Bp agbdrseqyenss 9hqSEEL! Po no: 33.

37. A method according to claim 35 or claim 36 wherein said
one or more VL domains is provided by way of addition,
deletion, substitution or insertion of one or more amino acids
in the amino acid sequence of a parent VL domain comprising
LCDR 1, LCDRZ and LCDR3, wherein the parent VL domain LCDRI1,
LCDRZ2 and LCDR3 are the BAK167A11l set of LCDR’s, defined
wherein the LCDR1 has the amino acid sequence of SEQ ID NO:
58, the LCDR2Z has the amino acid sequence of SEQ ID NO: 59,
the LCDR3 has the amino acid sequence of SEQ ID NO: 60, the
BAK615E3 set of LCDR’s, defined wherein the LCDR1 has the
amino acid sequence of SEQ ID NO: 156, the LCDR2 has the amino
acid sequence of SEQ ID NO: 157, the LCDR3 has the amino acid
sequence of SEQ ID NO: 158, the BAKS582F7 set of LCDR's,

defined wherein the LCDR1 has the amino acid sequence of SEQ
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NO 145, the LCDR3 has the ami no acid sequence of SEQ
ID NO 146, or the BAK612B5 set of LCDR s, defined
wok@seiTs9s he LCDRI has the ami no aci d sequencePOf/GBE©4/003059
ID NO 150, the LCDR2 has the am no acid sequence of
SEQ I D NO 151, the LCDR3 has the am no acid sequence
of SEQ ID NGO 152, produci ng one or nore VL donains
each of which is an am no acid sequence variant of the
ID NPar éAt, VLheom@DR2 38s Aheethddoaecaddiseguencel aifmSED ID

] reip t rent domai n am.no _acid sequ i .

no: YR5LCHER' FRBRRE Rasqitin S0ong: Sttty SBRUGEDS BINGECFD NO:

146,208 SEQ BRKMD2B34 56390 fALIBRNA] Aeeandidnenk® «aRY t®RE LCDR1
of claims 31 to 34 wherein said VH domain which is an

has shenemaBPdaséquencacpari ait SBR LReNpdr d80,VidhgomaiDR2 Has
the BROUbASH:HY sERRMY Rl ek 45&0.:A1%§F,3%gﬁago%%‘@z%'n%%st Lhe

any one of claims 35 to erein sai
aminohachdi segneanenofaSiEQ S@&qiiencé Sar paviduefi nghengaentmore

VH donmain i s proyi,ded. by CDR nutagenesis. 41. A netho
VL AgRb R RGoPoolngTORE 4P rarra 91 SE0 a6 SHETRE, VAT1ant of

the pAFBhLSNJdBRAYINDI Ng the antibody antigen binding site
within an 1gG scFv or Fab anti body nolecule. 42. A
met hod of producing a specific binding nmenber that

38. bk”ﬂétﬁaeaac'cbzdi%g‘/Vgioc'?;l Lhag %@g&fgiﬁe%ep&a%‘ﬁe%it”%
starting nucleic acid encoding a omai n or a
domasharhing eeper seiquencke ngclkeilecaeidds reacthengadiupg a

VH, donmi n, ecej n the VH domain_aor VH dgmai ns either
Cons&ﬁﬁﬁ??sggasg%Déﬁ,% 3Hg/g%QHé%R§grogge repl aced or
| ack a HCDRI, HCDR2 and/or HCDR3 encodi ng region;

conbining said starting nucleic acid or startin% .
39. rapeetbPee agicolddedotongaleirgcaifd cdrigenerl AgclPdi wherein

- j,d >0di : [ ..t '
R i R R S S
parcOABEQHI BoN@in7)is HCOR2Je8EQRy CDR mutagenesis.

40. A method according to any one of claims 35 to 38 wherein
said VH domain which is an amino acid sequence variant of the

parent VH domain is provided by CDR mutagenesis.

41. A method according to any one of claims 31 to 40 further
comprising providing the antibody antigen binding site within

an IgG, scFv or Fab antibody molecule.

42. A method of producing a specific binding member that
binds human IL-13, which method comprises:

providing starting nucleic acid encoding a VH domain or a
starting repertoire of nucleic acids each encoding a VH
domain, wherein the VH domain or VH domains either comprise a
HCDR1, HCDR2 and/or HCDR3 to be replaced or lack a HCDRI1,
HCDR2 and/or HCDR3 encoding region;
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ID NO 2) or HCDR2 (SEQ ID NGO 8) and/or HCDR3 (SEQ ID

NO. 3) or HCDR3 (SEQ ID NO 9) such that said donor
wo@sedmIaci d i s or donor nucleic acids are i NBET/GBA04/003059

into the CDRI, CDR2 and/or CDR3 region in the starting

nucleic acid or starting repertoire, so as to provide

a product repertoire of nucleic acids encoding VH

domai ns; expressing the nucleic acids of said product

I ejpedttioiimey tsaipt ashoet M@ ducd] Mt donipd nsr; Opd oned | y
comhi nin ai drr)roduct VH donmains with one or nore VL
rep%ﬁi%;&@ SNy PSS AC it Y Heritlepecieies

encd@m WD Adaudedt HW“&Hkéﬁ%HHféf:gﬂé“gﬂ%hé“ﬁ@ﬁﬁ\ﬁéquence of

conpri ses a product” VH domain and optionally a
the disiRbn; (B Ted®veringesdAPRpeciHQ cLhiNi nh) meh®eR2 of SEQ

o A S R L e e e et v )
or HUpREUt(E@EEHEI DNGaid) HER @t oakCRhor dacei@tiOnd is

according to claim42 wherein the donor nucleic acid
or dangy Dy ARG oh TS HAFB 1045 the feltihbd CDRZ and/or

i ' ; 154 4 Qyi i . donor
R G T ol Nl 6 b Snodr g the
repegfigigeacis $eyuen e of i HCORP(BEQY Drdy@ri3)ioe HDREleic

acicfsSEe%clo%i'}llQ v?_? 'd4o6' A nethod according to claim42
compri sl né] provi dtilahlgn?’he donor nucleic acid by random

Mebaireds iofg R elciasi d.adids Afreidiol BesDiet NGepdrtoire
any one of clains 42 to 46 further conprising
to PRI mFodYsitodittdamtigbivai n that is conprised within

t g vietaMane & RaGlfld AL RS/ ot A PONone or
constant region.
more VL domains;
selecting a specific binding member specific for human
IL-13, which specific binding member comprises a product VH
domain and optionally a VL domain; and
recovering said specific binding member or nucleic acid

encoding it.

43. A method according to claim 42 wherein the donor
nucleic acids are produced by mutation of said HCDR1

and/or HCDR2.

44, A method according to claim 42 wherein the donor

nucleic acid is produced by mutation of HCDR3.

45. A method according to claim 44 comprising providing
the donor nucleic acid by mutation of nucleic acid
encoding the amino acid sequence of HCDR3 (SEQ ID NO: 3)
or HCDR3 (SEQ ID NO: 9).

155



10

15

20

25

30

48. A nethod according to any one of clains 42 to 46
conprising providing an 1gG scFv or Fab anti body
wWoisoieed conpri sing the product VH domai n andP@r/&B2004/003059
domai n. 49. A nethod according to any one of clains 31
to 48, further conprising testing the antibody antigen
- bi ndi ng domai n or specific binding nenber that binds
hyman | L- 13 for ,ability tq neutralize human IL- 13.
46. o8 MRthEPhaA RN ¢ 3 2dfhidh FOTRESENY RIPEddifE the
donoRi Adicng i eeakely bRAl BN e Ak bedy Jiragen,
that binds and neutralizes human IL- 13 is obtained.
51. A nmethod according to claim50 wherein the

ant | fr . is.an _scFv _antibady .nmol ecul. e. A
7. rrgt h‘%gﬂég(:%?%?%gﬁ?g & aiamYS(?n\ﬁhéjrfgiCn%t e a itlﬁjooéﬁg)z further
compfriagmgnbticacatingah aaicduedy vibldemalie. thdt ARIdMtised

..,according to claim51 or claimb52 further conprisin%

withdpofhgi AgCORETOA @B Len dLeite MPMbESich 38F atte-body
cons@Bhitbedyibragment in a whole antibody.54. A nethod

according to any one of clains 31 to 53 further

conmprising fornulating the specific binding nmenber

t ha inds _LL- anti body anti gen-hi.ndi ite or an
18- A ShOE ACEp Ot n et o ARG dedid 1
comphiiBdhggprereingr adntigegdy cait iogeFabbiandiibe i b ildrtle
binds I'L- 13, into a conposition including at |east
compghE1RddifPoREPIEGHpIRefomeds ardmat Néd 8EE@dTdi ng to
any one of clainms 31 to 54 further conprising binding
a specific binding nenber that binds human IL- 13 to

49. | B-mg8hed actpadibat tof any- on® oF6clAimst Bdd to 48, further
1.SLN |.ndi peci fic_bi.ndi ng.member t hat,
compf ARRLY 295 ST Y ApERBE Y Gty Ba e Ag PorB L o

spechfirenblihdi4d membefr age@nbiokdshumaanl 11-13. P& Aility to

nmet hod according.to claimb55 or claimb56 wherein said
neutralize human IL=-13.

50. A method according to claim 49 wherein a specific binding
member that comprises an antibody fragment that binds and

neutralizes human IL-13 is obtained.

51. A method according to claim 50 wherein the antibody

fragment is an scFv antibody molecule.

52. A method according to claim 50 wherein the antibody

fragment is an Fab antibody molecule.
53. A method according to claim 51 or claim 52 further

comprising providing the VH domain and/or the VL domain of the

antibody fragment in a whole antibody.
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bi ndi ng takes place i vitro. 58. A nethod according to
any one of clains 55 to 57 conprising determ ning the
wa@arwanv76ed bi ndi ng of specific binding nmenber POT/GB2001803059

or a fragnment of IL- 13. 59. A nethod according to any
one of clainms 31 to 58 further conprising use of the
specific binding nenber in the manufacture of a
medi canent for treatnment of a di sease or disorder

54. sklmetieddfaoovtiiengrbapanpnsnst bigecbbimst Amfoab8pifurther

er mat i erg rhinitis Lbrosis, ipfla 0
comphians o eBmes i hgiPRec LRy hhBiaRt gerBes Shay pinds
IL- 1§pe§h£1§o&ynghaggaﬁnbgﬁd@ﬁgogﬂtQQOEOaﬁnanemsoa& GHaORS VI,

21 in the manufacture of a nedi canment for

varl@bbgtﬂ@m@l@foﬁ ahgeaﬁéceflau@enaéngs@ﬁ@bﬁédOﬁraﬁ¢ﬂﬁ@dy
. u | St 0 t p d tit . gl.C
anc ERUBERTEHS: L98: OLnaE| Hic2L801 S CEEBILLLimgll5sch
inclhidtigli at Sehytpbnenad6itidnait honpohehteat nent of a
di sease or disorder selected fromthe group consisting

of asthma, atopic dermatitis, allergic rhinitis,

55. fAbreshsqandcbedakints hﬁngﬁgﬂoftBQaﬂﬁbhgd €eNBui FuRGher
admi ni stering a specific ndi ng menber according to

compyhyipaebsndéndi aAsspecdie béndlpatmémbemnthath@lnds human
11-191 $63$£_08% ksgrg§£gﬁéa@t2%'lso b devel oping the

di Sease or disor ated specific binding
menber for human IL- 13, conprising an antlbody

antl en -binding domajn siite which i co ed of a
%taﬁ?iBSHQI%HlBSanHdéHQ & ﬁBﬁﬁﬁiéﬁthB§§n9Lmember
thatdeﬂﬁas @ﬂdlghaeeogemagl%@saaysgheoafcgﬁalﬁs HCBRl 21 to
HCDR2, HCDR3 and LCDR3, wherein the VH

humaﬂoﬁhrh3c©ﬁpﬁ|§é§gH€@RIOfHCDR2naﬁ@ MBDR3 and the VL
domai n conprises LCDRI, LCDR2 and LCDR3, wherein HCDR
is of am no acid sequence which has the formula HX HX2
57. AH¥8tBod according to claim 55 or claim 56 wherein said

binding takes place in vitro.

58. A method according to any one of claims 55 to 57
comprising determining the amount of binding of specific

binding member to IL-13 or a fragment of IL-13.

59. A method according to any one of claims 31 to 58 further
comprising use of the specific binding member in the
manufacture of a medicament for treatment of a disease or
disorder selected from the group consisting of asthma, atopic
dermatitis, allergic rhinitis, fibrosis, inflammatory bowel

disease and Hodgkin’s lymphoma.
60. Use of a specific binding member according to any one of

claims 1 to 21 in the manufacture of a medicament for

treatment of a disease or disorder selected from the group
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wherein HXi is selected fromthe group consisting of N
, Q D L, Gand E, HX2 is selected fromthe group
wa@omsiostepng of Y and T, HX3 is sel ected from tPeT/GBoWR/003059
consisting of V, 1, Fand L, HCDR2 is of amno acid
sequence which has the formula WI HX4 HX5 HX6 HX7 G
HX8 T HX9 Y HXi0 HXn HX 2 F HX13 HX 4 wherein HX4 is
selected fromthe group consisting of S, Db N, ARG
consasdiﬁg X5 aiss heed e ctteg ifor emrtdae igricup aidmsdgsitd nohigfitA s,
P Nand Y, HX6.is selected fr th
£ibrg iy st PG ANy BOIeA dipeare gnd Hapgidn Y pifmpona.
selected fromthe group consisting of N, S, T D, G K

and I, HXs is selected fromthe group consisting of D,
61. TA EethdLofvtmabmemt N @ndileaea@@g s Helagstad Slafted

ar C L . , K
from}-&% gglé sl ?cgjt%esgéf r%ot%e agsrtglanﬁ cgf}esolps% r%ér&i%tgln@éf
allehfl}e_{jlicl $haeﬂl¢olsed firorostitee agrcbmimdgmm’sat iIngnpdfor@ ,anrheRmethod

HXi 2 is selected fromthe gr.0 nsj,stin f E K and
CompEL R3S S BT F ForRache S0l Fehns STRE for S htng
to aRyHESM; 0¥ salacied fupmit he gr QuR icenRsistima el 3 abe or

HCDR3 is of ami no acid sequence which has the

dlsomepmloer PtHYI5 M6 dexel apding Whe RIREE gT ixpyder.

wherein HX15 is selected fromthe group consisting of
S Rand D
62. An isolated specific binding member for human IL-13,

comprising an antibody antigen-binding domain site which is
composed of a human antibody VH domain and a human antibody VL
domain and which comprises a set of CDR’s, HCDR1l, HCDRZ,
HCDR3, LCDR1, LCDR2 and LCDR3, wherein the VH domain comprises
HCDR1, HCDR2 and HCDR3 and the VL domain comprises LCDRI1,
LCDR2 and LCDR3, wherein

HCDR1 is of amino acid sequence which has the formula
HX; HX; G HX3 S
wherein
HX; is selected from the group consisting of N, Q, D, L, G
and E, |
HX, is selected from the group consisting of Y and T,

HX3 is selected from the group consisting of V, I, F and

L,
HCDR2 is of amino acid sequence which has the formula
W I HX, HXs HXs HX; G HXg T HXg Y HXjp HXy1 HXjp F HXj33 HXy4
wherein

HX4 is selected from the group consisting of S, D, N, A,
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HX16 is selected fromthe group consisting of SND, T
and P, HX17 is selected fromthe group consisting of S
war@sBdd8 i s sel ected fromthe group consi stPOLGBR00E003059

N, Al,

R, P and

Kr

HX19 is selected fromthe group

consisting of F and Y, HX20 is selected fromthe group
is of amno acid sequence

consisting of D and Y, LCDR
h_has the fornmula G G LX

N ’

co!
G\Aﬁéﬁeﬁn LXi

. Mx O angle &
of I,

L1

IS ri el

DDGD .
cH%%i%?i% DFL e ahBOH EEDRBE PP of OB Fb1 28 8 sHquincé-
gwRhghthas the formula Q WD T G S LX7 P V LX8 wherein

rom

€ group’co

ng o

LX2 LX3 GLX4 LX5 L V H
is selected fromthe group consisting of

ctXdi 8r&gl @Héi&réﬁ%”&éﬁﬁgfi’ﬂgl 6@nal, shi ng,

M CV, K Y, FRT, SA, Hand G X3
Nj gngeffect ed fromthe group consisting of | and V LX4
g p.consistin f_ S and .G _L

%Egm £Rg gro%éiéé?sgsg%nﬁ 8ﬁdNR,D’XE’

T.CBR2Ii sandf Ram no aci d sequence which has the formul a

R P LX6 wherein LX is selected fromthe grou

D,

LX7 is selected fromthe group consisting of D and LXs
i BXgel 2ot ¢teth fhemgtbaporonsi seinysoiny afdD}. TE3E, Q,

62 Whefei'h

YAnNisglahedﬁigggiEic bi ndi ng menber according to claim
I"'T's Sel ected fromthe group consisting

ofiXD BndsdN ddPedl sfYordXBhé sgtdld ¢onsesechgdofram ther, o,

HX]_Q is
HX131
HX12

is
is
HXi3 is

HX14 is

selected
selected
selected
selected

selected

from the
from the
from the
from the

from the

Mgrgprcggglgtlng of S and G

group
group
group
group

group

consisting
consisting
consisting
consisting

consisting

of
of
of
of
of

G and R,
Q and R,
E, K and G,
Q and R,
G and K,

HCDR3 is of amino acid sequence which has the formula

D HXjs HX16 HX17 HX19 W A R W HXj9 F HX39 L

wherein

HX:s is

HX16 is
and P,

HX17 1s

HXq5 is
R, P and K,

HXi9 is

HXgo is

selected

selected

selected

selected

selected

selected

the
the

from

from

the
the

from

from

the
the

from

from

group

group

group

group

group

group
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consisting

consisting

consisting

consisting

consisting

consisting

of

of

of

of
of

S, R and D,

S, N, D, T

S and R,
S, N, A, I,
F and Y,
D and Y,



HX5 is selected fromthe group consisting of T and A ,

HX6 is N, HX7 is selected fromthe group consisting of
wol@sdo1e99 HX8 is D HXg is sel ected fromthe grpCpGB2004/003059

consisting of ND and K, HX10 is G HX12 is sel ected

fromthe group consisting of Eand G HXi3 is Q HXi 9

is F, LXi is selected fromthe group consisting of N

and S I X2 is_selected fromthe group consisting of N

Y, DGR 15 |aming 2eid sexyence pvhigw. hag thel pedula

speci fic binding nenber according to claim62 wherein

HXi is selected fromthe group consisting of N and D

HX2 is OfG X iIeLLXHMXE 1%, g6isett ®dHf rom t he group

cqﬂr}%stiiﬁg of Sand G HX5 is selected fromthe group

consﬁ%ﬁing of Aand T, HX6 is NHX7 is | HXs is

sel ected fromthe group consisting of Dand G HXg is

sel ected fromthe group consisting of I, S, Nand D

+8 eplextodi STemaklieKgpRUR FOGSESHKRS € 8, D and S,

LX; is selected from the group consisting of N, I, L, M,
¢, v, K, ¥, F, R, T, S, A, H and G,

LX; is selected from the group consisting of I and V,
1X4 is selected from the group consisting of S and G,
IXs is selected from the group consisting of K and R,

LCDRZ2 is of amino acid sequence which has the formula
DDGDRP LXg

wherein

LX¢ is selected from the group consisting of S and T,
LCDR3 is of amino acid sequence which has the formula
QVWDTG S LX; PV LXg
wherein
LX7 is selected from the group consisting of D and N,

LXg is selected from the group consisting of V and I.

63. An isolated specific binding member according to claim 62,

wherein
HX; is selected from the group consisting of D and N,

HX, is Y,
HX3 is L,

160



10

15

20

25

30

64.
62,

HXi 6 is selected fromthe group consisting of S and N
HXis S, HXi8 is selected fromthe group consisting of

w®@2@8a0M99 HX19 is F HX20 is D, LXi is sel ect ePlCT/GBR004/003059

the group consisting of Nand DLX3 is I, LX8 is V.
65. An isol ated specific binding nmenber according to
claim62, wherein HX7 is selected fromthe group
consisting of NS, T, Db Gand K HX8 is selected from
t FXgidupedensedt fmgmoth® FroBEp Qonki¥thingVof A MnkdX®,

[ el;ected fromthe group consistin f.N1T, L S,
VTG LR LS T T AT T GHRE? oo ot 9% To kLA
| HXg iEXHG is S HX16 is selected fromthe group
consisting. of Nand S, HX17 is S HX18 is selected from
t A 7grSufedGidicst ifF@oft e SF@USr aaxed Steirg odx20 dnd I,
D, 1§ N,LX2 is selected fromthe group consisting of
Nand I, LX3 is I,

HXy is selected from the group consisting of N, D and K,

HX,p is G,
HX3;2 is selected from the group consisting of E and G,
HX3;3 is Q,
HX:9 is F,

LX; is selected from the group consisting of N and S,
LX; is selected from the group consisting of N, Y, T, S,
and I,

1Xs is 8§,

LX; is D.

An isolated specific binding member according to claim

wherein

HX; is selected from the group consisting of N and D,
HX, is Y,
HX; is L,
HX, is selected from the group consisting of S and G,
HXs; is selected from the group consisting of A and T,
HX¢ is N,
HX; is N,
HXs is selected from the group consisting of D and G,

HXy is selected from the group consisting of I, S, N and

Hxll is Qr
HXi, is E and K,
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W@ 0stereed N HXi

65.

LX4 is SLX5is K LX6is S, LX7 is D, LX8 is V . 66.
An isol ated specific binding nmenber according to claim

of r Qand D HX3 is selected fromthe group consisting
of L, Vand I, HX4 is selected fromthe group
consisting of S NA and R HX5 is selected fromthe
group consisting of ADT, GNand , HX6 is selected
f iX¥mthe Group consisting of NA, PSDand 1, HX is
S cted fromthe group consisting of NT, D and G
F&%ﬁﬁs *Zefected fromthe group consisting of Df Q Y
amk; N HXgsésesekackednt tRa fheugr 8Rs€888het bRIsOEnN N,
QL Sand | . 67 . A specific binding nenber according
téﬁ%myl%nérof claims 62 to 66 that neutralizes hunan

I c d di.ng
o S b9 TRarCRat: a2 e hanaet TR 2R bR s, Ao
edglab i@ Er better than the potency of a IL- 13

gen - |nd|ng site fornmed by the BAK502G& VH domain

%%%P . 15) and the BAK502& VL domain (SEQ I D NO
16) the pot ency of the specific binding nmenber and
t he potencX of the antigen -binding site being as
déferhf nedlanbed fremshhe gvAdPtfeAsisting of N and D,

1X; is I,
LXg is V.

An isolated specific binding member according to claim

62, wherein

HX; is selected from the group consisting of N, S, T, D, G

and K,

HXg is selected from the group consisting of D, T, E, Q,

LI YI NI Vl AI’ MI

HX, is selected from the group consisting of N, I, L, Q,
M and H,

HX,0 is G,
HX1: is Q,
HX;> is F,
HX313 is Q,
HX:4 1s G,
H¥;s 1s S,
HX16 is selected from the group consisting of N and §,
HX.7 is S,
HX13 is selected from the group consisting of N and S,
HX:9 is F,
HX.o is D,
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69. A specific binding nmenber according to any one of
clains 62 to 68 that conprises an scFv anti body

wolosoiee? 70. A specific binding menber accorBCTIGBR@4/003059

any one of clainms 62 to 68 that conprises an anti body
constant region. 71. A specific binding nmenber
according to claim70 that conprises a whol e anti body.
72. A specific binding nenber according to claim71
wherein the whole antibody is Ig&4 . 73. An isolated
spgei 4 cybi ndi ng member according to any one of clains
62 to 72 which binds a human IL- 13 variant in which
abgenimesalepbsdt Foam18bei groepl acedl byyighubiniinend74,
Aﬂx L at ed specific binding nmenber according to any
one’of clTaims 62 to 72 which binds non-human prinate
I LX,18s §p5. An isolated specific binding nmenber
accordln to claim74 wherein the non- human primate
X5 135 %/ rhesus or cynonol gus. 76. An isol ated
aﬂk%bggm;VH domai n of a specific binding nenber
accordlng to any one of clains 62 to 75.77. An
i 58y atedDanti body VL dommin of a specific binding
cording to any one of clainms 62 to 75. 78. A
gg%gdglﬁfon conprising the specific binding nenber,
anti body VH domain or anti body VL domain of any one of
clainms 62 to 77 and at | east one additional comnponent.

66. 781 rselabssi EPER1AdCoPdRAgNEoMENRER PG COSRENTsitey Cdaim
65, Rhatgmgeutically acceptable excipient, vehicle or

carrier. 80. An isolated nucleic acid which conprises

a nucl eoti de sequence encodi ng a specific binding

er_ or nt|b d r VL _domain of a.spe

gﬁ%b hy he i eregc%%r |€% t9 ANy oNE b ?tﬁ?g ﬂt @2 goand D,

7HX381JS s%me@effom Whé r@réunsdos neei Mt bEnue! @i gnd 1,

acid according to _claim 80.

HXy 1s selected from the group consisting of S, N, A and
R,

HXs is selected from the group consisting of A, D, T, G,
and Y,

HXs is selected from the group consisting of N, A, P, S,
and I,

HX; is selected from the group consisting of N, T, D and
G,

HXg is selected from the group consisting of D, Q, Y and
N,

HXy is selected from the group consisting of N, Q, S and
I.
67. A specific binding member according to any one of claims
62 to 66 that neutralizes human IL-13.
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82. A nethod of producing a specific binding nenber or
anti body VH or VL domain , the nethod conpri sing
wa@os00ieny host cells according to claim8l unBer/GB2004/003059

conditions for production of said specific binding

menber or antibody VH or VL domain. . 83. A nethod
according to claim@82 further conprising isolating

and/ or purifying said specific binding nmenber or

68. Aanspbod§ivHodndVhgvaeinkblreadopmiang84o Almethéd that

neut FRF P A THGSERECSRRG FTERDRnBP R RBERodr CanErD Sy 0%

thanOth¥lpy¥8ehahl erdamai.pr1BNEAtageanpostingn sikel ddirigdaby the
| east one additional conponent.85. A nethod according
BAKSP@GAnYHofemainc(8ERs 1B2NPe 82) f arfhERec BAFPIOSGHg VL domain
bi-Rd{;RQ peci ki LAdi,n e o] -
(s 4DPOP, BegReEht B P F AP epRSRESY BRI ke
and tbeapposengybbfidthg anspgenfbindindi agteebkengt st
bi nds .1L- 13 cording to a one of clainms 62 to 75
detePRIRRHRARAEY §3S0P24CT PRUARALOBF -human L. 13. 87. A

nmet hod according to claim85 or claim86 wherein said
bi ndi ng takes place in vitro. 88. A nethod according_ |
69. tB aR§ChhécoPirfanasMeBbes 87CesAHPPsitRgaddt onw Ritnglaims
hesa t L pdi,ng 0 egi.ti L,ndi er to
Rt e TR L i
according to any one of clainms 82 to 84 further

c risi, use qf the specific binding nenber in the. .
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asthma, atopic dermatitis, allergic rhinitis,

fibrosis, inflammtory bowel disease and Hodgkin's
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72. A specific binding member according to claim 71 wherein

the whole antibody is IgG4.
73. An isolated specific binding member according to any one
of claims 62 to 72 which binds a human IL-13 variant in which

arginine at position 130 is replaced by glutamine.

74. BAn isolated specific binding member according to any one

of claims 62 to 72 which binds non-~human primate IL-13.

75. An isolated specific binding member according to claim 74

wherein the non-human primate IL-13 is rhesus or cynomolgus.

76. An isolated antibody VH domain of a specific binding

member according to any one of claims 62 to 75.
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78. A composition comprising the specific binding member,
antibody VH domain or antibody VL domain of any one of claims

62 to 77 and at least one additional component.

79. A composition according to claim 78 comprising a

pharmaceutically acceptable excipient, vehicle or carrier.

80. An isolated nucleic acid which comprises a nucleotide
sequence encoding a specific binding member or antibody VH or
VL domain of a specific binding member according to any one of

claims 62 to 77.

81. A host cell in vitro transformed with nucleic acid

according to claim 80.

82. A method of producing a specific binding member or
antibody VH or VL domain, the method comprising culturing host
cells according to claim 81 under conditions for production of

said specific binding member or antibody VH or VL domain.

83. A method according to claim 82 further comprising
isolating and/or purifying said specific binding member or

antibody VH or VL variable domain.

84. A method according to claim 82 or claim 83 further
comprising formulating the specific binding member or antibody
VH or VL variable domain into a composition including at least

one additional component.
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85. A method according to any one of claims 82 to 84 further
comprising binding a specific binding member that binds human

IL-13 to IL-13 or a fragment of IL~13.

86. A method comprising binding a specific binding member
that binds IL-13 according to any one of claims 62 to 75 to

human IL-13 or a fragment of human IL-13.

87. A method according to claim 85 or claim 86 wherein said

binding takes place in vitro.

88. A method according to any one of claims 85 to 87
comprising determining the amount of binding of specific

binding member to IL-13 or a fragment of IL-13.

89. A method according to any one of claims 82 to 84 further
comprising use of the specific binding member in the
manufacture of a medicament for treatment of a disease or
disorder selected from the group consisting of asthma, atopic
dermatitis, allergic rhinitis, fibrosis, inflammatory bowel

disease and Hodgkin’s lymphoma.

90. Use of a specific binding member according to any one of
claims 62 to 75 in the manufacture of a medicament for
treatment of a disease or disorder selected from the group
consisting of asthma, atopic dermatitis, allergic rhinitis,

fibrosis, inflammatory bowel disease and Hodgkin’s lymphoma.
91. A method of treatment of a disease or disorder selected

from the group consisting of asthma, atopic dermatitis,

allergic rhinitis, fibrosis and Hodgkin’s lymphoma, the method

166



WO 2005/007699 PCT/GB2004/003059

comprising administering a specific binding member according
to any one of claims 62 to 75 to a patient with the disease or

disorder or at risk of developing the disease or disorder.
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