CH MERI C AND HUMANI SED MONOCLONAL ANTI BODI ES AGAI NST | NTELEUKIN-13 Field
of the Invention 5 The present invention relates to i munogl obulins that
specifically bind Interleukin 13 (I1L-13) and in particular human |IL-13
(hlI'L-13). One enbodinment of the invention relates to antibodies that
specifically bind hlL-13. The present invention also concerns nethods of
treating diseases 10 or disorders wth said i munogl obulins, pharnaceuti cal
conpositions conprising said i munogl obulins and nmet hods of manufacture.
Q her aspects of the present invention will be apparent from the

descri ption CWERlCMBM@MUSEDdHQNQCLQMh IBORMESBIAGAINST3 (| L-13)
20 | L- 13. is a 12kDa. secret ed. cyt Eﬁ?gfﬁﬁfﬁ'ﬂrﬁl |y descri bed as a T
a

cell -derived cytokine that inhi tory cytoki ne production.
Structural studies indicate that it has a four-helical bundle arrangenent
held by two disul phide bonds. Although IL-13 has four potenti al

gl ycosylation sites, analysis of native IL-13 fromrat |ung has indicated

that it is priddefth@nventish ungl ycosyl ated nol ecul e. Expressi on of hunman
| L-13 from NSO and COS-7 cells confirns this observation (El sennesser et
al, J. Mof. Biol. 2001 310(1):231-241; My et al, J. Ml. Biol 2001
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Interleukin 13 (1L-13) and in particular human 1L-13 (hIL-13). One
embodiment of the invention relates to antibodies that specifically bind
hiL-13. The present invention alse concerns methods of treating diseases
{ 10 ordisorders with said immunoglobulins, pharmaceutical compositions
comprising said immunogiobulins and methods of manufacture. Qther
aspects of the present invention will be apparent from the description

below,

I
Background of the Invention

interleukin-13 (IL-13)

20 IL-13 is a 12kDa secreted cytokine originally described as a T cell-derived
( cytokine that inhibits inflammatory cytokine production. Structural studies

indicate that it has a four-helical bundle arrangement held by two
disulphide bonds. Although 11.-13 has four potential glycosylation sites,
analysis of native 1L-13 from rat lung has indicated that it is produced as

25  an unglycosylated molecule. Expression of human [L-13 from NSO and
COS-7 cells confirms this observation (Eisenmesser et al, J. Mol. Biol.
2001 310(1):231-241; Moy et al, J. Mol. Biol 2001 310(1):219-230;
Cannon-Carlson et al, Protein Expression and Purification 1998 12(2):239-
248).
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WO 2006/ 003407 PCT/ GB2005/002581 1L-13 is a pleiotropic cytokine produced
by a variety of cell types including activated Th2 cells, mast cells,
basophils, dendritic cells, keratinocytes and NKT cells. It can also be
produced by, E;g?%@m” CD8 and naive CD45RA" T cells. 1L-13 has

|nnunoregufg Ctivities that partially 5 overlap mntﬂcVﬁﬁgﬁy%?ﬁ?L4 this
redundancy may be expl ai ned by shared conponents in the receptors for |L4
and IL-13. I1L-13 signals through the type Il 1L4 receptor which is a

het er odi mer conposed of the IL4Ra and the |1L-13Ral chains. IL-13Ral binds
IL-13 with low affinity (Kd = 2-10 nM, but when paired with IL4Ra it binds

AN e 2L o GEfupAO Blhe BRuLGa b Vareed G PR icluck " Pt o
resul ting in oadttivated Thi2 oélls.Jme(sSMB aasopHis; ddridriis-c2llp,dtdnatinacytein addi ti onal
IL-13 receptor | so_been char e 2) .whi ch binds
L-13 with hi &F%@ﬁrﬁﬁ? '?F(E’ln HPS?% P’Bﬁb’ ?ﬂi%’y %@%ﬁté@é&ﬁa r?a Neéhstead it is
bel i eved to actDasSRA* Jesehy. H_e?@ﬁéﬂmmﬂlﬁorﬁgﬂl%tdr?%%hvuf‘@@ﬁﬁt%&laﬁlﬁ?r IL-13 are
expressed on a wide range of cells inclu he airway epithelium snooth

nuscl e, nmast caferiap wistheseef L4, this sedyiskanay "'BYd@I ¢>@|alﬂ3%|bm§h§§ids nmonocyt es

and macr opha I 13 (Hilton
ot ol PNAS. 195ERRIERe e relgiroREFiL Y LN ORL USRI BrbBln b ¢

271( 28) : 16921-typO A6l 4 recepherywiish i28 hatetbdimeg po@iposed bithenlodRozM@ithe
111(4):677-69 th IL-1 di f e | ammat or
resE)oZ]ses by qL 1&%}1 chatag- ﬁlﬁlé&a&t@g@qﬁ&%mtﬂ? ﬁﬁﬁ'ﬂtmg n%qg “ﬁ@r essi ng Y

i nflammtion QvHeR ﬁ&lﬁéde\hl'tlﬁlLti\Rd WB%&SW a ﬁ’bh% Ka'= 26 BM)%'P&% The
pl‘l(nCI pal 25 b| ol ogi cal effects of IL-13 include; induction of ‘B cell

prol i f er atlidon famas afieeetionesl Bnldredeptarihe hyumare recegtards referred tajbensiron of MHC
I and CD23  exnkfshRR At Hofigh! festfify TPAGRAESS of YRKISERT 8hé fRsOf VOAM L on

1/IRS-2 pathways. An additional [L-13 receptor chain has also been
characterised (IL-13Ra2) which binds IL-13 with high affinity (Kd = 250
pM) but does not signal, instead it is believed to act as a decoy receptor.
15  Functional receptors for IL-13 are expressed on a wide range of cells
including the airway epithelium, smooth muscle, mast cells, eosinophils,
basophils, B cells, fibroblasts, monocytes and macrophages. T cells do
not have functional receptors for IL-13 (Hilton et al, PNAS 1996 93(1):497-
501; Caput et al, J. Biol. Chem. 1996 271(28):16921-16926; Hershey GK,
20 J.Allergy Clin. Immunol. 2003 111(4):677-690).

Both IL-13 and IL-4 act to modify immune and inflammatory responses by
promoting allergy associated inflammation and suppressing inflammation
due to bacteria, viruses and intracellular pathogens. The principal

25  biological effects of IL-13 include; induction of B cell proliferation and
regulation of isotype switching to IgE; induction of MHC [l and CD23
expression on B cells and monocytes; up-regulation of VCAM-1 on
endothelial cells; regulation of chemokine production; activation of mast
cell, eosinophil and neutrophil function as well as inhibition of pro-

30 inflammatory gene expression in monocyte and macrophage popuiations.



endot helial cells; regulation of chenokine production; activation of mast
cell, eosinophil and neutrophil function as well as inhibition of pro 30

i nfl ammat ory gene expression in nonocyte and macrophage popul ations. 2 WO
2006/ 003407%, ﬁ%ay 995/002581 | L-13 does not have any ﬁ;ollferatlve effects
on T cells. s unlike IL4 | L- 13 does not appear to & Y9 n the
initial differentiation of CD4 T cells into Th2-type ceIIs but rat her
appears to be inportant in the effector phase of allergic i nfl anmat i on
(McKenzie et al, PNAS 1993 90(8):3735 5 3739; Wnn TA, Annu. Rev. | mmunol.
2003 21:425-456) I L-13 and Asthma Asthma is a chronic |lung disease, caused

by i ntarmat g obldtol SUGK o blifr A rdcts S AGiCThaE R (LEcur T ent

br eat hi ng pro rways: o are sensitive and swol |l en or
inflamed to sMSdieesmt abbearhe bellmportaman thdr imvitidll déffeemtiation@f SDYPTons.

| nfl t J th d t fl f
AT i and ouPSH NP4 Solia Rt 3thes ADReR 6 B PRRAT e eiesdl ng 1o
uheezing, Ccheshasé SAIRER iMinfmaEN (MaKenAS bIARPNAS 10850 3055.

super-sensitivity towar l'ergens (e.g. dust mtes, 15 pollens, noulds),
irritants §e. QTSéMMen Tﬂ;rﬁ%@nu ﬁerhgmuaobEQW 2ﬁé13'?|§r4@ ory infections,

exercise and dry weather. The triggers irritate the airways and the lining
of the airways swell to becone even nore inflamed, nmucus then clogs up the

ai rways and t lle18usel Asthmigund t he ai rways tlghten up until breathing
becones difficult apd stressful and ast hma i)ﬁ &g ﬁ 20 There is
strong evi den@@ hma I8 2 ahieRIc (HBe giseaga caysed Od f '"Wé‘lat’ phihglpwer i nf | ammat i on

oot o g B4 SR bl FUSEBAY| A o EPAESRG:
10 patients are sensitive and swollen or inflamed to some degree alt the time,
even when there are no symptoms. [nflammation results in narrowing of
the airways and reduces the flow of air in and out of the lungs, making
breathing difficult and leading to wheezing, chest tightness and coughing.
Asthma is triggered by super-sensitivity towards allergens (e.g. dust mites,
15 pollens, moulds), irritants (e.g. smoke, fumes, strong odours}, respiratory
| infections, exercise and dry weather. The triggers irritate the airways and
the lining of the airways swell to become even more inflamed, mucus then
clogs up the airways and the muscles around the airways tighten up until
breathing becomes difficult and stressful and asthma symptoms appear.
20
{ There is strong evidence from animal models and patients that asthmatic
inflammation and other pathologies are driven by dysregulated Th2
responses to aeroallergens and other stimuli (Busse et al, Am. J. Resp.
Crit. Care Med.1995 152(1):388-393). In particular, IL-13 is believed to be
25 the major effector cytokine driving a variety of cellular responses in the
lung, including airway hyperreactivity, eosinophilia, goblet cell metaplasia

and mucus hyper-secretion.
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Crit. Care Med. 1995 152(1):388-393). In particular, I1L-13 is believed to be
25 the major effector cytokine driving a variety of cellular responses in
the lung, including airway hyperreactivity, eosinophilia, goblet cell

metapl asia __and nmucus hyper-secretion. 30 3 WO 2006/ 003407 PCI/ GB2005/ 002581
Cinical EVYUEHELMY: the role of IL-13 in asthma The g&fd’GREGIORE IL-13 is

| ocated on chronbsone 59g31. This region also contains genes encoding IL-3,
IL-4, IL-5 IL-9 and GM CSF, and has 5 been |inked with asthma. Cenetic
variants of I1L-13 that are associated with asthma and atopy have been found
both in the pronoter and coding regions (Vercelli D, Curr. Opin. Allergy

din. I nmunol E | dy data are avail able for
t he codi ng varmm al % role of HE-131 tl?"]i"ﬁn as "QL30 IL-13"). The

+2044 G to A singl e nucl eotlde 10 pol ynmor phi sm (SNP) found in the fourth

exon, results jn a subst gn jar gi.ni ne Wi t glut am ne at position
130 (QL30 | L- 191 990&6n l'-hl\% i§ Igca %@"l%"?\!@os@“egﬁ%’é JTEISéadPom ent to

position 110, WeesnthitR gér{egtencsangrmmm-a%cb e SHPGRI- cfsfr-eaﬁa%& of the

mature hunan | L-13 am no” acid se nce' 1s position 1. This'variant has been
found to bé admenilimked wilh asthrah netusvarmtseafsléma that pesvassociated withpi c

d tit bel dt
nave enhanced SEANR ErEyaey BV BEA o RO G (B Bro ol anbdingd 1og S Fant y
| ower affini tye@onst(VerdelerBBaﬂ Opiec Alergy GHipt mmandl. 2002 i2¢5)389-393)h t hese
observati ons, her dian serum]L- 1? |l evel s are found in patients
honozygous forF Ltﬂ%ﬂoréﬁguqldﬁtﬁ aye ayairabls OFWBQVW[@W RIR0M8zy gous
patients. ThesproRestd Retdihé 2930 1148, Ftd+30448 W bflgleHcitee the | ocal

and syst em c concentrations
polymorphism (SNP) found in the fourth exon, results in a substitution of

an arginine with a glutamine at position 130 (Q130 IL-13). Also note that in
SEQ.ID.NQ: 9, this is equivalent to position 110, where the first ‘G’ amino -
acid residue at the start of the mature human IL-13 amino acid sequence
is position 1. This variant has been found to be associated with asthma,

15 increased IgE levels and atopic dermatitis in Japanese and European
populations. Q130 IL-13 is believed to have enhanced stability compared
with wild-type IL-13. Ht also has slightly lower affinity for the IL-13Ra2
decoy receptor and consistent with these observations, higher median
serum IL-13 levels are found in patients homozygous for the Q130 I1L-13

20  variant compared with hon-homozygous patients. These results indicate

( that Q130 IL-13 could influence the local and systemic concentrations of
IL-13 (Kazuhiko et al, J. Allergy Clin. Immunol. 2002 109(6):980-987).

Elevated IL-13 levels have been measured in both atopic and non-atopic
25 asthmatics. In one study, average serum IL-13 levels of 50 pg/mi were
measured in asthmatic patients compared to 8 pg/ml in normal control
patients (Lee et al, J. Asthma 2001 38(8).665-671). Increased IL-13 levels
have also been measured in plasma, bronchio-alveolar lavage fluid, lung
biopsy samples and sputum (Berry et al, J Allergy Clin. Immunoi 2004
30 114(5):1106-1109; Kroegel et al, Eur Respir. J. 1996 9(5):899-904; Huang



| L-13 (Kazuhiko at al, J. Allergy din. Imunol. 2002 109(6):980-987).

El evated IL-13 | evel s have been neasured in both atopic and non-atopic 25
asthmatics. In one study, average serumlL-13 levels of 50 pg/m were
measured | patients conpared to 8 pg/m in n

patients (&@5&(,?)3@3'4670 . Asthma 2001 38(8):665-671). Inc&gcgzélgcf&%@h%gl | evel s
have al so been neasured in plasm, bronchio-al veolar |avage fluid, |ung

bi opsy sanpl es and sputum (Berry at al, J Allergy din. Imunol 2004 30
114(5):1106-1109; Kroegel et al, Eur Respir J. 1996 9(5):899-904; Huang 4

WO 2006/ 003407 PCT/ GB2005/ 002581 et al, J. | mmunol. 1995 155(5) 2688-2694;
Humbert et al ,etdy, ﬁ'lrlnﬁﬁﬁ%l Gi'ggawsmfmsl 69119% 5]@ vi vo
evi dence for involvenent of I'n ast m 5 A nu of st d| es have

defined a cri timrwnCéme%(ﬁ 65@665} IL-13 in drivi ng pat hol ogy in both
acute and chronic nouse nodels of allergic asthma. The high affinity IL-13
receptor (lIL-13Ra2) or anti-IL-13 polyclonal antibodies have been used to

neutralize rTDlIﬁ&rNdei:ﬁieHc@&bHWdl!eﬁéntbﬁﬁ.eﬂmﬂﬂbfhmam ockade of |L-13 at
the tinme of allergen cha enﬂ] nﬁete I nhi brted 10 OVA-i nduced airway
hyper - r epodsi VeRdBer abatudiesiave selned gsbiieal efferior reledapilatl i drivingcont r ast
admnistratio I | | t he
%a%ol@@L!MM #Htel émcfct?rpfﬁ moxgs%[l‘rﬁbgél%tf aﬂ@@ngstﬂh‘]% e

al I ergen chal I'enge ase only par the as phenotype. Thus
al t hough exogeh@‘uaff inlfy #.-a8dedaptaryIL- ASBGE)omnantalha‘l:{i polgtlonabmmlboglean

superor to ¢ MEvSpEERse o SR pansihibiogtfy nahoss PBSRL: 114"
i mune i nduct iBMcKapierdilicuBagtitiye fide ofallergefldhal EfipRtelR mm]b“t@ar uitnent to
ai rways, and I production), whereas IL-13 is, believed to be principally
eng aged i d{,ﬁg duced @inyay hyper-reponsiveness, eosmoph:lla and goblet ceP
metaplasia. In contrast, administration of antibody to IL-4 after
sensitisation and during the allergen challenge phase only partially
reduced the asthma phenotype. Thus although exogencus IL-4 and IL-13
are both capable of inducing an asthma-like phenotype, the effector
15 activity for IL-13 appears to be superior to that for IL-4. These data
suggest a primary role for IL-4 in immune induction (particularly for Th2
cell development and recruitment to airways, and IgE production),
whereas |IL-13 is believed to be principally engaged in various effector
outcomes, including airway hyper-responsiveness, mucus overproduction
20  and celluiar inflammation (Wills-Karp et al, Science 1998 282:2258-2261;
( Grunig et al, Science 1998 282:2261-2263; Taube et al, J. Immunol. 2002

169:6482-6489; Blease at al, J. Immunol 2001 166(8):5219-5224).

In complementary experiments, lung IL-13 levels have been raised by

25 over-expression in a transgenic mouse or by instillation of IL-13 protein
into the trachea of ‘wi!d—type mice. In both settings, asthma-like
characteristics were induced: non-specific airway hyper-responsiveness to
cholinergic stimulation, pulmonary eosinophilia, epithelial cell hyperplasia,
mucus cell metaplasis, sub-epithelial fibrosis, airways obstruction and

30  Charcot-Leyden-like crystals. In addition, IL-13 was found to be a potent



out cones, including airway hyper-responsiveness, nucus over production 20 and
cellular inflammtion (WIlls-Karp et al, Science 1998 282:2258-2261; Gunig
et al, Science 1998 282:2261-2263; Taube et al, J. Imunol. 2002

169: 6482- 6%@(?'200%(%%6 at al, J. Inmmunol 2001 166(8) 521%&%&%}%,00&%

conpl ement ary experinments, Iung IL-13 | evel s have been ra

over-expression in a transgenic nouse or by instillation of IL- 13 protein
into the trachea of wild-type mce. In both settings, asthma-I|ike
characteristics were induced: non-specific airway hyper-responsiveness to
cholinergic stinmulation, pulnonary eosinophilia, epithelial cel

obatrbctton ars e8! el B8tAShteRstRd panbHin priledfesin fip 157
found to be a g, e'afsuitiﬁg mmobﬁsemaataus CFPngM@DMQOQBiBIapIasiBrmI at or of
ey sent ous THEHEEE ST nilf g Bh IR Sy Rrbot Aidar e bOf in'dfitue 58 o "0 "
i mportant ef f eoOPD myé@w;bwermydegfhaﬁbnﬁ ennl lnmmmma:z;(@zwsnotypes (Zhu
at al, J. din._lnvest Zheng et al din. Invest.

2000 106(9): 1088; £beny et@hés@"@ra!ﬂ& $tn%9Q0a1Q6(9iaa981~L 1093). activity is both

necessary and sufficient to produce several of the major clinical and
pat hol ogi cal features of allergic asthma in well-validated ani mal nodel s.
10 Chronic Ooéﬁhesetdﬂmidéiﬂaﬁmﬂwtﬁ%mﬁﬂw i(s@ﬁﬂ[))iem@ry' snchsuﬁideniw term

covering several .clinical rones .inc hr oni ¢
bronchi i o, - SypiseSeERalat e iR nEaL e ethoS TR AR Bl oRant ed wi th
t he sane dr ugsste® Well-YBRdael ehimadnddels chronic, progressive and |argely
[ rrever Si blloe ai rflow obstruction. The

Chronic Obstructive Pulmonary bisease (COPD)

COPD is a generic term covering several clinical syndromes including
emphysema and chronic bronchitis. Symptoms are similar to asthma and
15 COPD can be treated with the same drugs. COPD is characterised by a
chronic, progressive and largely irreversible airflow obstruction. The
contribution of the individual to the course of the disease is unknown, but
smoking cigarettes is thought to cause 90% of the cases. Symptoms
include coughing, chrqnic bronchitis, breathlessness and respiratory
20 infections. Ultimately the disease will lead to severe disability and death.
( Chronic bronchitis is diagnosed in patients with a history of cough or
\ sputum production on most days for at least 3 months over 2 years
without any other explanation. Emphysema of the lung is characterised by
an abnormal permanent enlargement of the air spaces and destruction of

25 alveolar walls.

iL-13 may piay a roie in the development of COPD. Human smokers who
develop COPD have many inflammatory cell types (neutrophits, |
macrophages, eosinophils) in the lung parenchyma. IL-13 is a

30 proinflammatory Th2 cytokine therefore to modei the progression of



contribution of the individual to the course of the disease is unknown, but
snoking cigarettes is thought to cause 90% of the cases. Synptons i nclude
coughi ng, chronic bronchitis, breathlessness and respiratory 20 infections
Utimately the di sease wl|l lead to severe di sability and deat h.

bronchitis Y9 204948%ed in patients with a history of COE@HGB?O"s’%“ﬁﬁﬁIum
production on nost days for at |east 3 nonths over 2 years w thout any

ot her expl anation. Enmphysema of the lung is characterised by an abnormal
per manent enl argenent of the air spaces and destruction of 25 alveol ar
wall's. IL-13 may play a role in the developnent of COPD. Human snokers who

devel op COPD h J ,?dggp% d?'Plla' crophages,
eosi nophi | s) |§%$H%ﬂgf%%r nc Qgr‘réefel(?j 11?/&%? e(xggé‘alsrm nft gl ry Th2

cyt oki ne t her egpitreelium inmidet3 ﬁransgpnmgnm:esTbesa)énmﬁls/\ﬂb\Bimﬁch@Wand

PCT/ GB2005/ 002581 e se Zheng et al targeted_|IL-13 gver-expression to
the airway epPEAar %mqqﬁnﬂf@mf"%fé@ﬁ?@ ﬁvgeé“aT eg]ﬁﬂidﬁﬁ?lgp‘?fgvel oped

ai rway and Iumcagh%tsawﬁlremﬁuwﬁmb%nwoﬁanrwfﬁmn Hveyt. 2bge devel oped
mucus mnetapl asia rem ni scent of chronic bronchitis . In. Invest. 2000 5

106( 9) : 10815 109%)(9):1681410938 pr onot er pol ynor phi sm (-1055 Cto T) that is
associated with allergic asthma has al so been reported to have an increased
frequency in COPD patients conpared to healthy controls. This inplies a
functi onal roI‘éhéﬂ_-ﬂBrprdnhetelrlpowmqrpbignt(e105ﬁ3®3wm) tatssrassodidted evithanced ri sk

2ddi t1 on. - an  FIREHIEAB0MANABEISOFOSTL ISP as b NEves p SETersssl ERAYeOckdl
ggg Ereygd In SOOI Balfbrits ceRbaRdCtoHeNAD 'cbht‘folQQFHﬂ@’irﬁﬂhésoa AMCEBAATBIE ©
( 10 for the IL-13 promoter polymorphism in the enhanced risk to develop
COPD (Kraan et al, Genes and Immunity 2002 3:436-439). In addition, an
increased number of {L-13 and |L-4 positive cells were observed in
smokers with chronic bronchitis compared to asymptomatic smokers
(Miotto et al, Eur. Resp. J. 2003 22:602-608). However a recent study to
15 assess the level of IL-13 expression in the lungs of severe emphysema
patients did not find an association between 1L-13 levels and disease

(Boutten et al, Thorax 2004 59:850-854).

Allergic disease including atopic dermatitis and allergic rhinitis
20 '

( IL.-13 has also been implicated in atopic disorders such as atopic rhinitis
and atopic dermatitis. Allergic rhinitis is the most common atopic disease
in the United States and is estimated to affect up to 25% of adults and
more than 40% of children. There is a close relationship between allergic

25 rhinitis and asthma. Both conditions share common immunopathology and
pathophysiology; they have similar immunologic processes in which
eosinophils and Th2 lymphocytes in nasal and bronchial tissue play a role.
Excessive production of Th2 cytokines, particularly IL-4 and IL-5, is
thought to be fundamental in the pathogenesis of allergic disease. IL-13

30 shares several characteristics and effector functions with IL-4 and this,



(Motto et al, Eur. Resp. J. 2003 22:602-608). However a recent study to 15
assess the level of IL-13 expression in the lungs of severe enphysena
patients did not find an association between IL-13 | evels and di sease
(Boutten et_al, Thorax 2004 59:850-854). Allergic disease including atopic
dermatitis AEEPM i c rhinitis 20 IL-13 has al so bee®CTHERPSA02L i n
atopi ¢ disorders such as atopic rhinitis and atopic dermatitis. Allergic
rhinitis is the nost common atopic disease in the United States and is
estimated to affect up to 25% of adults and nore than 40% of chil dren.
There is a close relationship between allergic 25 rhinitis and asthma. Both

diti h [ t hol i ol : th h
ST ar 1 mangeogied g S BRGal eite B0l 4 Bt L IS Koo egphcy e i n
nasal and br owt’éc@nurakggﬁ%p@g édmﬁoﬁéﬂt@,-anf@&%ﬁ%idfgarltil%ﬂg#%ﬂwﬂegf Th2

cytokines, particularly 1L-4"and IL-5, is tho:égh 0 be fundanental in the
pat hogenesi s spmuellisgdiatbediindieasd) evidence fgna selg 08 §--4 e peametivgrelct eri sti cs

and effector f A ' J1 -4 ' A 4
PCT/ GB2005/ ooé‘g@q{a”ﬁ@%%@ ’Wﬁ%‘%ﬁi‘)@%ﬁ?{‘?%‘&?’&‘ﬁ5’2‘330?%95%% and |L-13
recept or gJSageorrobgltatatbyLUbﬁl_(Eiiejrw.:meamme_ T mtesl,:'fOIl_TgV\gmne]Eic I f
organi zation provides conpelling. (albeit indirect) evidence for a role o
I L913 in pr on@@%sﬁﬁteqﬁgﬁ@@Pm _ ﬁ?ﬁ‘ﬁr‘é{ﬁh ismi@h%rﬁfp@@%gm'b'ﬁq y in vivo.
Thi s has been gy RERMP tr8h§eh 1PV 3esBbides(ik iredHondk to Agt Qenfliifs; 161: 7007)

who denonstrated tha?gat opi ¢ subjects wth seasonal "all'ergic rhinitis
exhi bited si gwot polyelanaladivatiorger |1 L- 13 responses in response to
Ag- dependent but not pol yclonal activation. 10 Atopic dermatitis is a
coqnnn, chronic, relapsing, highly pruritic

: 10  Atopic dermatitis is a common, chronic, relapsing, highly pruritic

inflammatory skin disease. The lesional skin of atopic dermatitis patients is
histologically characterized by an inflammatory T-cell infiltrate, which
during acute phases is associated with a predominance of IL-4, IL-5 and
IL-13 expression (Simon et al, J Allergy Clin Immunol 2004;114:887;

15 Hamid et al. J Allergy Clin Immunol 1986; 98: 225) In addition, Tazawa et
al have demonstrated that IL-13 mRNA (but not IL-4) is significantly
upregulated in subacute and chronic skin lesions of atopic dermatitis
patients (Tazawa et al, Arch Derm Res 2004;296:459). The frequency of
IL-13 expressing circulating CD4+ and CD8+ T-cells is also significantly

20 increased in these patients (Aleksza et al British J Dermatol

( ’ 2002;147;1135). This increased IL-13 activity is thought to resuit in raised
levels of serum IgE, thereby contributing to the pathogenesis of atopic
dermatitis. Furthermore, increased production of iL-13 by neonatal CD4+
T cells is a useful marker for identifying newborns at high risk for

25 subsequent development of allergic diseases, esp. atopic dermatitis
(Ohshima et al. Pediatr Res 2002; 51:195). Additional evidence for the
importance of IL-13 in the etiology of atopic dermatitis was provided by
Simon et al (Simon et al, J Allergy Clin Immunoi 2004, 114:887); topical
treatment with tacrolimus cintment (an immunosuppressive drug that

30 inhibits intracellular signaling pathways for cytokine production) resulted in



I nfl ammat ory skin disease. The |esional skin of atopic dermatitis patients
Is histologically characterized by an inflamatory T-cell infiltrate, which
during acute phases is associated with a predom nance of IL-4, IL-5 and

| L-13 expression (Simon et al, J Allergy Cin | munol 2004:114:887: 15 Ham d
et al. J AM@PEEOBH | munol 1996: 98: 225) In additi oRCTRBZMAROEE 2l have
denonstrated that |1L-13 nRNA (but not IL-4) is significantly upregulated in
subacute and chronic skin lesions of atopic dernmatitis patients (Tazawa et
al, Arch Derm Res 2004; 296: 459). The frequency of 1L-13 expressing
circulating CD4+ and CD8+ T-cells is also significantly 20 increased in
these patients,(Alek . | | tis 002. 147, . Thi s

i ncreased IL-1I rﬁ\l&a‘r@?%SéIﬁ%@#&i&glg@&ﬂm@?&%@ﬁkofﬁégsai?ﬁlc %5\?)2[%%2’%5} serum

| gE, thereby cqubimpanigdisy signifibentrsdiiaipes ésiosabéxméssioe of ez matitis.
Furthernore, increased production of IL by neonat a Tcells is a

-13 | CD4+
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pat hways for oxRNK iA&itRy ?vuﬁgmyaeqmui dled DeymdioNSLighESLORS39.31),
PCT/ GB2005/ 002581 signiticant clinical and histol ogical inprovenent of the
atopic skin |l esions acconpanied by significant reductions in |ocal
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'n the skin of . stment of human allergic disease.

Esophagal eosinophilia

15  The accumulation of eosinophils in the esophagus is a common medical
problem in patients with diverse diseases, including gastro-esophageal
reflux disease, eosinophilic esophagitis, eosinophilic gastroenteritis, and
parasitic infections. Esophageal eosinophilia is associated with allergic
responses, and repeated challenging of mice with aeroallergens

20 established a link between allergic airway inflammation and esophagal

( eosinophilia. Th2 cells are thought to induce eosinophil-associated
inflammation through the secretion of an array of cytokines including IL-4
and [L-13 that activate inflammatory and effector pathways both directly
and indirectly. IL-13 appears to be particularly important because it is

25 produced in high quantities by Th2-cells and regulates multiple features of
allergic disease (e.g. IgE production, mucus over-production, eosinophil
recruitment and survival, and airway hyperreactivity. Eosinophils can
generate functionally active IL-13 after exposure to GM-CSF and/or IL-5
under in vitro, ex vivo, and in vivo conditions in eosinophilic inflammatory

30 responses. (Schmid-Grendelmeier J Immunology, 2002, 169: 1021-1027).



atopic dermatitis patients, and IL-13 was able to upregulate IL-13 Rat nRNA
in vitro (Wngpi yabovorn et al., J Dermatol Science 2003;33:31). These data
collectively indicate that I1L-13 targeted interventions, including 10 an

nti body, may provide an effective approach for treatnent

I L-13 rmnoc‘+,(2n I &
of human al ?@l‘s‘@ #’sease. Esophagal eosinophilia 15 Th@AERHMYYIBbn of

eosi nophils in the esophagus is a common nedical problemin patients with
di verse di seases, including gastro-esophageal reflux disease, eosinophilic
esophagitis, eosinophilic gastroenteritis, and parasitic infections.
Esophageal eosinophilia is associated with allergic responses, and repeated

chal | engi ng of, m.,ce w.th aeroall erqge 20 | i shed | i,n tween
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thought to i ndxige byastrateaiteat agmprdtaition, edtablisheahatqpulmbhaygh the secretion
of an array of cytokines includi ng IL-4 and IL-13 that activate

i nfl anmat ory dnfenemation.driggered RyyE-19eisasspriatad yith theydevaiopraentef. | L- 13
appears to be bl | : hibtal [ i n high
guantities by e%ﬂéﬁéc%'I@gﬁgh%g%%ﬁ%gpﬁﬁﬁé?g?gﬁt?}e‘%tzﬁrégg2%%??1 ergi c di sease
(e.g. |gE prodiakendogether; thesevdata pravide evidencesios arrolehaflIL-186or ui t ment and
survival, and ai rvvai%!h Serrﬁﬁct I vity. Eosinophils can generate functionally
active IL-13 %spglpa p% PBOY8- Gvt CSF and/or 1L-5 under in vitro, ex vivo,
and in vivo conditions in eosinophilic inflamatory 30 responses. ‘
(Schm d- Grendel nei er J | munol ogy, 2002, 169: 1021-1027). 9 WD 2006/ 003407
PCT/ GB2005/ 002581 | L-13 delivered to the lung of wild-type, STAT-6,
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wi tth the déevel opnent of
Another important area of interest is in targeting IL-13 or IL-13 receptors to
inhibit growth of certain types of tumors. Type 1 T cell-mediated host
defenses are believed to mediate optimal fumor rejection in vivo, and
deviation to a Th2-type response may contribute to blocking tumor
15 rejection and/or promotion of tumor recurrence (Kobayashi M et al. J.
| Immunol. 1998; 160:5869). Several animal studies using transplantable
tumor cell lines support this notion by demonstrating that Stat6, I1L-4, and
IL-13 (produced in part by NKT cells) were capable of inhibiting tumor
rejection (Terabe et al. Nat. Immunol. 2000,1:515; Kacha et al. J.

20 Immunol. 2000;165:6024-28; Ostrand-Rosenberg et al. J. Immunol.

{ 2000;165:6015). The potent anti-tumor activity in the absence of Stat-6
was thought to be due to enhancement of tumor-specific IFNg production
and CTL activity. In addition, a loss of NKT cells has been shown to
reduce IL-13 production with a concomitant rise in tumor recurrence,

25 indicating that IL-13, produced in part by NKT cells is important for
immunosurveillance (Terabe et al. Naf. Immunol. 2000; 1:515). As such,
these findings suggest that IL-13 inhibitors or novel [L.-13 antagonists,
including 1L.-13 mAb, may be effective as cancer immunotherapeutics by
interfering with the negative regulatory IL-13 plays in downreguiating

30 immune responses to tumor cells,
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esophagal eosinophilia (Mshra et al. Gastroenterol 2003;125:1419). 5 Taken
together, these data provide evidence for a role of IL-13 in esophagal
eosi nophilia. Oncology Indications 10 Another inportant area of interest is

in targeting |IL-13 or IL-13 receptors to inhibit growh of certain types of
tumors. TypE? 0603497 _ nedi ated host defenses are bel i ef&d’ T WE8t4L e

optimal tunor rejection in vivo, and deviation to a Th2-type response nay
contribute to blocking tunor 15 rejection and/or pronotion of tunor
recurrence (Kobayashi Met at. J. Inmunol. 1998; 160:5869). Several ani mal
studies using transplantable tunor cell |ines support this notion by
denonstrating that Stat6, IL-4, and |1L-13 (produced in part by NKT cells)
were capable of inhibiting tumor rejection (Terabe et al. Nat. | munol
2000; 1: 515; Kdg baditiondd bodstirR0T h-typertlass@aied baki:t6mda defenses; It.e#8d- Rosenber g

et al. J. Tmynql.. 2000; 165:6Q015)., Th otent, anti-tunor, actiyity in the
absence of St é‘ﬂ‘-'%’mrﬁé‘%ﬂX 80 i a%lf%}%gloaggprpg 243 ; egFe?t[er%IP[gplacific
| FNg product i Qixanfinel i BcaiféirnshicYymbRode idukamia fBICILS =hld MedgKied | s has been

shown to reduce I'L-13 £rpduct|on W th’a concomtant rise in tunor
recurrence; 2%iseasecht 1 githerhlochs apleginaupemates paner ¢sll putifetations i s

i mportant for ,aj ' . I . 2000; 1:515).
r such: ¢ hedGnAPRATRb B Bledd 190 oTe @2 iEby B ol b W 180G %P1 15
ant agonihst S, 1i89m|9$gi).n3-(]3luz ﬂs]::’a &Mcallyebert]@eﬁehétﬂ!ﬁ dis&won@?a&ﬂg from B I
| munot her apeuti cs interfering wth the npegative regulatory |L-13 plays
' downr egul atigheRyas ik Evpbies GROBIOYE defast it Tedpwiemicels b 003407
PCT/ GB2005/ 0029Bhought to act as a direct growth factor but protects tumor cells from in

{ 10  vitro spontaneous apoptosis (Chaouchi et al. Blood 1996; 87:1022; Lai et

al. J. Immunol.1999; 162:78) and may contribute to B-CLL by preventing

neoplastic cell death,

Hodgkin’s disease is a type of lymphoma that primarily affects young
15 adults and accounts for about 7,500 cases a year in the United States.

- The cancer is characterized by the presence of large multi-nucleated
Hodgkin/Reed-Stermberg cells (H/RS). In a large majority of cases, the
malignant cell population arises from B cells. Several Hodgkin's disease-
derived cell lines, as well as lymph node tissue taken from Hodgkin's

20 lymphoma patients, overexpress IL-13 and/or |L-13 receptors. (Kapp et al.

( J. Exp Med. 1999;189:1938, Billard et al. Eur Cylokine Netw 1997;8:19;

Skinnider et al. Blood 2001; 97:250; Oshima et al, Celf Immunol
2001 ,;211:37). Neutralizing anti-IL-13 mAbs or IL-13 antagonists have
been shown to inhibit H/RS cell proliferation in a dose-dependent manner

25 (Kapp et al. J. Exp Med. 1999; 189:1939; Oshima et al, Cell Immunol
2001; 211:37). Similarly, delivery of soluble IL-13Ra2 decoy receptor to
NOD/SCID mice with an implanted Hodgkin's disease-derived cell line
delayed tumor onset and growth, and enhanced survival, demonstrating
that IL-13 neutralization can suppress Hodgkin's lymphoma growth in vitro

30 and in vivo (Trieu et al. Cancer Research 2004;64:3271). Collectively,
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In addition to boosting Th-type-1 -associated anti-tunor defenses, |L-13

i nhibitors may al so be able to block tunor cell growh nore directly. For
exanple, in B-cell chronic | ynphocytic |eukem a (B-CLL) and Hodgkin's 5

di sease, 1L-13 either blocks apoptosis or pronotes tunor cell proliferation
(Chaouchi &YO0 3106/081¢50d 1996; 87:1022; Kapp et at J. Exp PUEE:B2GH92581
189:1939). B-CLL is a clinically heterogeneous di sease originating fromB

| ynphocytes that involves apoptotic defect in the leukemic cells. IL-13 is
not thought to act as a direct growmh factor but protects tunor cells from
in 10 vitro spontaneous apoptosis (Chaouchi et at Blood 1996; 87:1022; Lai
et al. J. Immunol. 1999; 162: 78 contrib reventlng
neopl astic cel thespestueies Iidigateha |HT&9§§@Y?@S he 95@'}%’? "P@/H{)ﬁh%%

primarily aff%gaﬁ aRtAe fééq.aﬁl@kéﬁp ansl. 2k, iggg alsgufgséf %@hm@ases a year
in the United States. The cancer |s characterized by the presence of |arge
mul ti - nucl eat @t al. Hisfgrathorgy 201 BR1B68Yy cells (HRS). In a large najority of
cases, the nmmlignant cell population arises fromB cells. Several Hodgkin's
disease- derived cell lines, as well as |ynph node tissue taken from

Hodgki n's 30 Immﬂmuopmﬁlemaanaymrem eddnt B8 atirdétivie drid dffedtiesept or s.
(Kapp et at. g& Med. 1999; 189: 1939, B| Ia[d et al., Eur qgtokine Net w
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(Kapp et al. ﬁeﬂﬁwpshhd. 1999; 189:1939; Gshima et al, Cell Inmunol 2001,
211:37). Simlarly, delivery of soluble IL-13Ra2 decoy receptor to NOD/ SCID
mce with an inplanted Hodgkin's di sease-derived cell line delayed tunor

onéet and 1gromﬂhmﬁmoﬁnsawm§wggsval denonstrating that I1L-13
neutralization can suppress Hodgkin' s | yrrphoma gromh in vitro

There is a possible role for IL-13 in the pathogenesis of inflammatory
bowel disease (IBD). Inflammatory bowel disease comprises a number of
diseases clinically classified as ulcerative colitis, Crohn’s disease and

15 indeterminate colitis. [ts main manifestation is chronic intestinal
inflammation due to an exaggerated immune response with an imbalance
in the activation of Th1 and Th2 lymphocytes in the intestinal mucosa.
This has been demonstrated in animal models of crohn’s disease (Bamias
et al. Gastroenterol 2005; 128:657) and ulcerative colitis (Heller et al,

20  Immunity 2002; 17:629). Neutralization of 1L.-13 by IL-13Ra2-Fc

{ administration prevented colitis in a murine Th2 model of human ulcerative

colitis (Heller et al, Immunity 2002; 17:629). Furthermore, IL-13
production rapidly supersedes that of IL-4 in this model, and IL-13
production can be induced by stimulation of NKT cells, suggesting that

25 tissue damage may result from toxic activity of IL-13 on the epithelium
cells. There are some human data to support these findings: the
frequency of IL-13 positive rectal biopsy specimens from patients with
ulcerative colitis was significantly higher than of inflammatory and non-
inflammatory control subjects, and a higher rate IL-4 and 1L-13 expression

30 was observed in acute than non-acute ulcerative colitis (Inoue et al. Am J
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30 and in vivo (Trieu et al. Cancer Research 2004; 64: 3271). Col |l ectively,

11 WD 2006/ 003407 PCT/ GB2005/ 002581 these studies indicate that |L-13
stinulates the proliferation of HRS cells in an autocrine fashion (Kapp et
at. J. Exp _Med. 1999; 189:1939; Chshima et at Hi stopatholo 2001: 38:368).
5 Neutral i #A3086093497) |- 13 may therefore represent an at PFXCBRYSOUH
effective treatnent for Hodgkin's di sease and other B cell-associ ated
cancers by inhibiting tunor cell growmh while at the sane tinme enhancing
anti-tunor defenses. 10 Inflamratory Bowel Di seases There is a possible
role for IL-13 in the pathogenesis of inflammatory bowel disease (I1BD).
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of I1L-13 on the epithelium cells. There are sone hunan data to support

these f1ndi ngsenfshen 1.4 39HRB Yol v domiRidr Wi Fifddtled g gPec! mens

frompatients w
‘ 10  other cytokines, may provide an approach to stop or slow the progression

of iIBDs.

Psoriasis and Psoriatic Arthritis

15 Psoriasis is a chronic skin disease characterized by hyper-proliferation of
keratinocytes and an immunologic cellular infiltrate, including activated T
celts, producing various cytokines that can influence the phenotype of
epidermal keratinocytes. CDw80 is a carbohydrate-bearing molecule that
is upregulated on the surface of psoriatic basal and suprabasal

20 keratinocytes of psoriatic skin. IL-4 and |IL-13 secreted from T cells derived

( from psoriatic lesions have been shown to strongly up-regulate the
expression of CDW60 on keratinocytes, (Skov et al., Am J Pathol
1997,15:675), whereas interferon-gamma blocked I1L-4/IL-13 mediated
induction of CDw60 on cultured keratinocytes (Huang et al., J Invest

25 Dermatol 2001;116:305). Thus, CDWG0 expression on psoriatic epidermal
keratinocytes is thought to be induced at least in part by IL-13 secreted by
activated T cells within the lesion. In addition, IL.-13 Ra1 and IL-4Rq, cell
surface proteins that together form a receptor complex for IL-13, are
differently expressed in skin biopsies from patients with and without

30 psoriasis (Cancino-Diaz et al., J fnvest Dermatol 2002;119:1114;
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ul cerative colitis was significantly higher than of inflamuatory and non-

I nfl ammat ory control subjects, and a higher rate IL-4 and |IL-13 expression
30 was observed in acute than non-acute ulcerative colitis (lnoue et al. Am
J 12 WO 2006/.003407_ PCT/ GB2005/ 002581 Gastroenterol 1999; 94: 2441). In

addi ti on ARYB3%%{034P7 characterized the immune activity RGT/EBSON93BUI ari s
extema fromintestinal segnents of Crohn's disease patients and found that
IL-4 and IL-13 nediate hypercontractility of the intestinal snooth nuscle
cells via a STAT-6 5 pat hway. The aut hors concluded that this pathway may
contribute to the hypercontractility of intestinal nuscles in Crohn's

di sease (Akihg,et al., Am J Physi ol tr0| er Physi ol 2005;

288: 619) . Thug\m%ﬂ{"w’ﬁ’oi’grwl H ¢ ﬁﬂ%ﬁaﬁ#—g fjl‘ﬂﬁ‘gloecul es
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progr essi on | BDs. Psoriasis and Psoriatic Arthritis 15 Psoriasis is a
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psori atic ski mflammatopnhproress of Rxafiesied from T cel |'s deri ved from psoriatic
| esi ons have been shown to strongly up-regul ate the expression of CDW6O on
keratinocytes, (Skov et al., AmJ Pathol 1997;15:675), whereas

i nt er f er on- gaRewridticoarkheilislit charactetizedbylisgnecdtis whibhds intediatied ©@vith on cul t ur ed

e estron cnpbedtaerioBiaankiSHnaton SIS, TS ol i T 10
‘ 10  various forms of arthritis has been receiving increased interest. Spadaro et
al have observed significantly higher levels of IL-13 in synovial fluid of
patients with psoriatic arthritis and rheumatoid arthritis than in patients
with osteoarthritis. In addition, synovial fluid levels of IL-13 were
significantly higher than those in serum in patients with psoriatic arthritis,
15 and the l.-13 synovial fluid/serum ratio was markedly higher in the
psoriatic arthritis group than in the rheumatoid arthritis group, suggesting a
possible role for the locally produced IL-13 in synovial tissues of patients

with psoriatic arthritis (Spadaro et al., Ann Rheum Dis 2002; 61:174).

20 Potential Role of IL-13 in other conditions

Acute graft-versus-host disease is a serious cause of morbidity and
mortality following stem cell fransplantation and is directly related to the
degree of human leukocyte antigen (HLA) incompatibility between donor
25  and recipient. Jordan et al first identified 1L-13 as a typical Th2 cytokine
that is abundantly produced during unrelated, unmatched MLRs (mixed
lymphocyte reaction; an in vitro assay for fine-tuning donor selection aiter
initial HLA typing) (Jordan et al. J Immunol Methods; 2002;260:1). The
same group subsequently showed that IL-13 production by donor T-cells
30 s predictive of acute graft-versus-host-disease (aGVHD) following
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keratinocytes is thought to be induced at least in part by IL-13 secreted by
activated T cells within the lesion. In addition, IL-13 Rat and |L-4Ra, cell
surface proteins that together forma receptor conplex for IL-13, are

differentl xpressed in skin biopsies frompatients with_and w thout 30
psori asis %@ﬁ@fﬂﬁ(gﬁs‘% az et al., J Invest Dermatol 2002; ffg?}i%ﬂ%’{m?

2006/ 003407 PCT/ GB2005/ 002581 Wbngpi yabovorn at al., J Der mat ol SC|ence
2003; 33:31), and in vitro experinents denonstrated that 1L-13 (but not

I L-4) could upregulate the expression of |IL-13Ral (Wngpi yabovorn et al., J
Der mat ol Science 2003;33:31). Since IL-13 has an effect on a variety of

cell types, these 5 studies s es t.th 13 recept may play a part
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ti ssues of papmsi'rsttem q&ilttlranpptantaibn(acaﬂﬂlarltls (Spadaro et al., Ann Rheum Di s
2002; 61:174). 20 Potential Role of IL-13 in other conditions Acute
gre?ft-versus-host di sease is a serious cause of norbidity and nortality

I

ol'l owi ngi(st eDiadetit nephrRPRIANE dhe @1 tiaghajct cdusescsf end stagbesndlo t he
disease in the Western world. Although the incidence of nephropathy
owing to type 1 diabetes is declining, diabetes mellitus type 2 is now the
most common single cause of renal insufficiency in the USA, Japan and
Europe. Furthermore, this group of patients has a very poor prognosis on
15 maintenance dialysis owing to extremely high mortality caused by
cardiovascular events. It is now increasingly clear that hemodynamic,
metabolic and structural changes are interwoven, and various enzymes,
transcription factors and growth factors have been identified that play a
role in the pathogenesis of this disease. Particularly, TGF-$ is important in
20 the development of renal hypertrophy and accumulation of extraceliular
( matrix components, and is considered the pivdtal cytokine in mediating
collagen formation in the kidney (Cooper. Diabetologia 2001; 44:1957;
- Wolf. Eur J Clin Invest 2004; 34 (12): 785). in experimental and human

diabetic nephropathy TGF-1 bioactivity is increased and administration of

25 TGF-B1 antibodies to diabetic mouse led to improvement in renal function
and reduced extra-celiular matrix accumuiation. [L-13 was recently shown
it a transgenic mouse maodel of lung fibrosis to mediate its effects at least
in part by regulating the production and activation of TGF-§1 and collagen
deposition (Lee et al. J. Exp. Med. 2001; 194:809; Zhu et al. J. Clin.

30  Invest. 1999; 103:779), thereby establishing a direct functional link

15



degree of human | eukocyte antigen (HLA) inconpatibility between donor 25 and
recipient. Jordan et al first identified IL-13 as a typical Th2 cytokine
that is abundantly produced during unrel ated, unnmatched M.Rs (m xed
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oL AO b o
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group subsequently showed that |L-13 production by donor T-cel s 30 is

predi ctive of acute graft-versus-host-di sease (aGvHD) following 14 WO
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e in tHE paenstyofdiiferest conditions withdistingbgtiologigsappthologies and s i nport ant
in responses to treatment. In some cases the cause of the fibrosis is
identified. Causes include: (1} inhaled profibrotic material such as
asbestos or silicon, or hard metal dust (2) inhaled orga'nic material to
which the patient has an idiosyncratic immunological response leading to
15 fibrosis (e.g. farmer’s lung) (3) drugs, such as nitrofurantoin, amiodarone
and methotrexate (4) in association with a systemic inflammatory disease,

such as Systemic Sclerosis or Rheumatoid Arthritis.

However, in many instances no cause or underlying condition is identified.
- 20 Many such patients are diagnosed with |diopathic Pulmonary Fibrosis
( (IPF). This is a relative rare condition (prevalence 20/100 000). The

diagnosis is based on the absence of an identified cause combined with
certain radiological and pathological features, particularly honeycombing
on the CT or lung biopsy. The disease is usually seen in older patients

25 (>50) and often follows a relentless course of progressive lung impairment
leading to death, with the median survival quoted as 2-5 years. Moreover,
the patients have the most unpleasant experience of breathlessness
progressing over months or years. This initially restricts physical activity,
but in the terminal phase — which may last several months — the patient is

30 breathless even at rest and is furthermore oxygen dependent.

16



20 the devel opnent of renal hypertrophy and accumul ati on of extracellular (
matri x conponents, and is considered the pivotal cytokine in nediating

coll agen fornmation in the kidney (Cooper. Diabetologia 2001; 44:1957; Wlf.
EurJ din Invest 2004; 34 (12): 785). In experimental and human diabetic
nephr opat hWQGﬂﬁﬁfﬁ"i’d?"oact ivity is increased and adm ni st rP{T@RROGY00Z581 TGE- (31
anti bodies to diabetic nouse led to inprovenent in renal function and
reduced extra-cellular matrix accurulation. IL-13 was recently shown in a
transgeni ¢ nouse nodel of lung fibrosis to nediate its effects at least in
part by regulating the production and activation of TG--Jii and col |l agen
deposition (Lee at al. J. Exp. Med. 2001; 194:809; Zhu et al. J. din. 30

| nvest. 1999; 103:779), thereby establishing a direct functional link 15 WO

2006/ 003407 Pﬁ/ﬁ@ﬁ%&@@ﬁésabﬁbmmtréﬁn%tﬁj‘rdhligfse(a%e Capeaguently a
simlar role for IL-13 in l(%ul ating TGF-bl activity in the diabetic kidney

can be envisi ér@@érnanfogemeralma as@j@f@amqﬁp@m@ﬁemﬁ%aa@m d potentially have a
role in the ”Wﬁ%%ﬁﬂbpreggwgé ?15’&{ K¢ Eﬁﬂl?) Hé.tlllé'w ig@&&gét%fouqﬁ?é‘s é{l ons

Pul monary fibrosis s 'a con Tohoof |na roprlae carring of
t he | ungs, 5l edmélmgffecﬂwel|n$aianlyldfpaaentsca‘nﬂdheideﬂereffeftsemwmml@riaherrpasses a 10

vari ety of dlfferent conditions with dISt tiolo hol ogi es and
{esponses to SHEEIARNERS Thedreredhans boRhlia direlnaRis ey inBaodins
identified. Cas@fing 'nﬁéﬁél%n dgaambnwﬁicﬁdmaars%waoireﬁd Bineiroféd §U&h/aﬁ3
asbestos or sili con or dust (2) inhaled organic material to

whi ch the pat ireAtresen |%!'Selsﬂi®s?ﬁérp§ffﬁﬁldpﬁﬁunol ogi cal response |eading to 15
fibrosis (e.g. farmer's lung) (3) drugs, such as nitrofurantoin, am odarone

( 10  There is evidence that I1L.-13 and cytokines associated with the Th2

phenotype are involved in the process of fibrosis in tissue repair (Wynn
TA, Nat. Rev. Immunol. 2004 4:583-594; Jakubzick et al, Am. J. Pathol.
2004 164(6):1989-2001; Jakubzick et al, Immunol. Res. 2004 30(3):339-
349; Jakubzick et ai, J. Clin. Pathol. 2004 57:477-486). IL-13 and |1L-4

15 have been implicaied in a variety of fibrotic conditions. Hepatic fibrosis

' induced by Schistosoma appears to be IL-13 dependent and there is
limited evidence that IL-13 is involved in the pathogenesis of scleroderma
(Hasegawa et al, J. Rheumatol. 1997 24:328-332; Riccieri et al, Clin.
Rheumatol. 2003 22:102-106)

20

( In terms of pulmonary fibrosis, in vitro studies have shown that IL-13

promotes a fibrogenic phenotype. Animal studies have shown elevated
levels of IL-13 expression in artificially induced models of fibrosis, and that
fibrosis can be reduced by elimination of IL-13.

25
IL-13 promotes a profibrotic phenotype. At a cellular level, there are
several mechanisms by which IL-13 may promote fibrosis. The signal
pathways and importance of these various mechanisms are not well
defined.

30
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and nethotrexate (4) in association with a system c inflammtory di sease,
such as System c Sclerosis or Rheumatoid Arthritis. However, in many

i nstances no cause or underlying condition is identified. 20 Many such
patients are di agnosed with Idiopathic Pulnmonary Fibrosis (IPF). This is a
rel ative raVe 280483407 on (preval ence 20/ 100 000). The diegFIGBimsAEsthased on
the absence of an identified cause conbined with certain radiological and
pat hol ogi cal features, particularly honeyconmbing on the CT or |ung biopsy.
The disease is usually seen in older patients 25 (>50) and often follows a
rel entl ess course of progressive lung inpairnent |eading to death, with the

medi an surviv quoted,as 2-5 years. Moreovyer the patients have the nost
unpl easant exgj@ﬁf%ﬁ@é"%m@rzt@ﬁ"tIﬁr@@ﬁﬁ@ﬁ th?)\F!’B@b?sséBHH’ BRPMANE or years.
This initiall . péq?,i b | . nal phase -

whi ch may Ias%bréscg\%?gﬁr%rgnt s’ ?ﬁ{jﬁ%ﬁ{g?tﬂiﬁegn?re?s ?%ﬁ'g?%k’;ﬁ\;logggbgven at rest
and is furt heffibtotis phepgtiped Spiarfibsablasts PesyE3sILoK GosptaTs POT EZPR906/ 002581

freatment gendl SriJel SO RRAES S I Bm i of reges. rren
i mMmunosuppees glevertion {Orieateetad hi. MivanmacolHEXE.VEer. 2000 282:988-094ylSL.mBY 5 be
I neffective in manﬁgof patients and their sjde effects nmlﬁbmake t he

situation wor 4calsofigs @ Sém&armﬁHS/mﬁEﬁ EaRsigry ?ﬁ%"&t%ﬁ'ﬂ?"\ﬂ#ﬁﬁ rahlasdt i gation
i ncludi ng I nt ggf ﬁﬁ@ncﬁ@mﬁ%r\éfgéé&heq?pé%&gﬁgﬂtsmlmrﬁn bf1BE 9vgg). survival | in

a recent |arge study, and rteni done. I's evidencé 't IL-13 and
cyt oki nes assdé&diem 2d04R78:41R83-HIZ91 pxposypef thase cellsito Hd1Bprometesr ocess of

fib is i [ I . . |y . - ;

J%ﬁl&gi: ok et spciiph 808 arb Y Inneltnalifl anE Pl Bhuie G hERSE ot ai

| nol . Res. GOG#F, YTAMN L&Dt integrin (Doucet et al, Int. Immunol. 1998
10(10):1421-1433).

IL-13 inhibits IL-1a-induced matrix metalloproteinases 1 and 3 protein
production by skin fibroblasts which would tend {o reduce breakdown of

15 EC matrix (Oriente et al, J. Pharmacol. Exp. Ther. 2000 292:988-994). IL-
13 acts synergistically with TGF-f§ on human fibroblasts obtained by
biopsy of asthma airways to promote expression of tissue inhibitor of
metalloproteinase 1 (TIMP-1). Breakdown of extraceliular matrix is
effected by matrix metalloproteinases, which are inhibited by TIMP-1. This

20 action of IL-13 would thus tend to reduce matrix degradation (Zhou et al,

{ Am. J. Physiol. Cell Physiol. 2005 288:C435-C442)

Over-expression of [L-13 in transgenic mice leads to subepithelial fibrosis,
epithelial cell hypertrophy, goblet cell hyperplasia, crystal deposition

25 (acidic mammalian chitinase), airway hyper-responsiveness, interstitial
fibrosis, type 2 cell hypertrophy and surfactant accumulation (Zhu et al, J.
Clin. Invest. 1999 103(6).779-788).

Different strains of mice have different susceptibilities to bleomycin-
30 induced pulmonary fibrosis. C57B1/6J mice, which are susceptible, exhibit
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349; Jakubzick at at, J. din. Pathol. 2004 57:477-486). |L-13 and IL-4 15
have been inplicated in a variety of fibrotic conditions. Hepatic fibrosis

i nduced by Schi stosoma appears to be IL-13 dependent and there is limted
evidence that IL-13 is involved in the pathogenesis of scleroderma

(Hasegawa aYOZR0000840Rheymat ol . 1997 24: 328-332; Ri cci er {PCI{GRAISAOIBH.
Rheumat ol . 2003 22:102-106) 20 In terns of pulnmonary fibrosis, in vitro
studi es have shown that I1L-13 pronotes a fibrogenic phenotype. Ani nal
studi es have shown el evated |evels of IL-13 expression in artificially

I nduced nodels of fibrosis, and that fibrosis can be reduced by elimnation

of IL-13. 25 IL-13 pronptes profib I C engotype, A cel.lular |evel,
there are seJ@P'QI“QF@SH%HP@ﬁglLbilIQV\*ﬁ@%q ﬁ"‘gg-‘ﬂgﬁglgf%ﬁﬁhegﬁﬁﬁ M. The
signal  pat hways | i SHye [z i re not well
defined. 30 17 V\éeglg?)jéygg%élm g%#%%%@/%@?%@ﬁcgﬁg&gﬁiazérgetladence t hat
| L- 13 acts on subeetiblg, ol nod tshpotupregulpiamefiie-t3he producti on of col | agen,
and to inhibit its breakdown, thus favouring a fibrotic phenotype. Skin

fibroblasts possess |IL-13 receptors and exposure of cultured skin

fibrobl asts t @diperibletlat §am. UoReSsIE BBl Bicdf 2000 2BgeP427ystndledithen (Oriente
et at, J. Pharmacol, Exp, Ther. 2000 292:988-994). |L- 4 also has a simlar,
but more tran&xPeasyiograngiole of lholi-Hanyg the o shermeking 10 injgmouse Gr)

expresses the o p sy AN 4B _4Chem 2004
279: 41783- 4175;1%8}&3@%%#3;% EBEPLRNo dsudllefel by Bty '%r@%b'ﬁae's" 4
increased in response to bleomycin. Prior neutralisation of [L-13 using

polyclonal anti |L-13 antibodies significantly reduced lung fibrosis in
( 10  response to bleomycin as assessed by iung hydroxyproline levels. Despite

the increased expression of IL-4 in the same model, neutralisation of IL-4
had no effect on lung fibrosis.
In ancther model of acute lung fibrosis induced by FITC in the BALB/c
mouse, absence of IL-13 (in knockouts), but not IL-4, protected against

15 lung fibrosis. There is no added protection of knockout of IL-4 in IL-13
knockouts (Kolodsick et al, J. Immunol, 2004 172:4068-4078). The
protective effect of IL.-13 absence is not due fo a difference in cell
recruitment into the lung: in all knockouts and BALB/c total cell numbers
recruited are similar, so the initial inflammatory component seems to be

20 the unaffected. Eosinophil recruitment is lower in IL-4 and 11.-13

{ knockouts compared with BALB/c, but since IL-4 -/- were not protected

against fibrosis this cannot explain the difference in fibrosis. Perhaps
surprisingly, there was no difference in the levels of cytokines between IL-
13 +/+ and -/-, including for IL10, MCP-1, gamma interferon, TGF. In

25 addition, the same number of fibroblasts were isolated from lungs of the
different animals post FITC, but in the IL-13 -/~ mice the production of
collagen | is reduced. This indicates the loss of IL-13 is not simply
preventing the inflammatory response, but rather is having a more specific
anti-fibrotic role. It has been suggested that IL-13 might exert its fibrotic

30 effect via TGF-i (Lee et al, J. Exp. Med. 2001 194:809-821). However in
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secretion of a variety of inflamatory and profibrotic nediators: Gw CSF, 10
G CSF, VCAM betal integrin (Doucet et al, Int. Imunol. 1998
10(10):1421-1433). 1L-13 inhibits IL-1a-induced matri x netall oproteinases |
and 3 protein roduction by skin fibroblasts which would tend to reduce

br eakdown owozﬁ(g’oﬁ‘fo'fmtri x (Oriente et at, J. Pharmacol .PEXEB2043%23812000
292:988-994). IL 13 acts synergistically with TGO on human fi brobl asts
obtained by biopsy of asthna airways to pronote expression of tissue
inhibitor of netalloproteinase 1 (TIMP-1). Breakdown of extracellular
matrix is effected by matrix netal |l oprotei nases, which are inhibited by

(zhou ot ‘al . P 50 BRGR) ofbreesif SEloEn ad el dedl 165 Blgsycbutl c0" 20T O

Over - expressi gRicef I1L-13 in transgenic mce | eads to subepithelial fibrosis,
epithelial cell hypertrophy, goblet cell hyperplasia, crystal deposition 25
(acidic manmal i an chitinase), airway hyper-responsiveness, interstitial

fibrosis, typq@gggk%@ﬁgﬁ@%@@%@&é SRAGIAA oMEE UYL AL Abdikiy ot al . ).

d in. Invest. D ferent strains of mce have
di fferent $Susotsthesdme reseptar. -4 dngighificaalyi uptegdatedin o bangs fof nicssi s.

C57B1/ 6J mce, .which are .suscenti bl exhi . bi t 8 WD .2006/ 003407

per cazoos) 0o MBnbIEPnGER FREEd FhinsR iAo KmEn B 00k a (as wel
as TGFR, TNFR2004MG:134-R87). Howeven Wontharifg blamyti-hdudal Rirg fibresis imhi ch are
not susceptible, do not show upregulation of IL-13. 5 Belperio et at (Am
J. Respir. CelG57R46/J mica whigh@yerexprass. I )L-giknockeuts ad vildyegsi on and rol e

of IL-13, IL- ' ' d hbrosis
el iy 12880 & EUPE TR Fidogh proyeraobd sassyitefo
10 L1116) did not find evidence that IL-4 was involved in lung fibrosis.
Fibrosis was not reduced in I.-4 knockouts, and IL-4 over-expressing mice

had increased levels of fibrosis.

BAL cytokine levels of IL-13 are significantly elevated in patients with a

15 variety of forms of pulmonary fibrosis, though with considerable variability.
Expression of IL-13 is significantly upregulated in alveolar macrophages
obtained from patients with lung fibrosis.

The strongest clinical evidence comes from research at the University of

20  Michigan. Jakubzick and colleagues have studied gene expression of IL-

{ 13 and IL-4 and their receptors in surgical lung biopsies from patients with

pulmonary fibrosis. |L-13 gene expression is markedly greater in
specimens from IPF affected lung than lung from normals or other lung
fibrotic conditions. Fibroblasts cultured from patients with IPF/UIP show

25 heightened expression of the IL-13 and IL-4 receptor, compared with
tissue and fibroblasts obtained biopsies from patients with normal lungs or
other forms of lung fibrosis. In particular, the fibroblastic foci, which are
presumably the epicentre of disease activity, stain particularly strongly for
these receptors (Jakubzick et al, J. Immunol 2003 171:2684-2693;

30 Jakubzick et al, Am. J. Pathol. 2003 162:1475-1488; Jakubzick et al, Am.

20



I ncreased in response to bleonycin. Prior neutralisation of IL-13 using
polyclonal anti IL-13 antibodies significantly reduced lung fibrosis in 10
response to bl eonycin as assessed by |ung hydroxyproline |evels. Despite
the increased expression of IL-4 in the sanme nodel, neutralisation of IL-4
had no ef f 3Q 2086{003¢47g fibrosis. In another nodel of acuf&TARYPHHRLsi s

I nduced by FITC in the BALB/c nouse, absence of |L-13 (in knockouts), but
not I1L-4, protected against 15 lung fibrosis. There is no added protection
of knockout of IL-4 in IL-13 knockouts (Kol odsick et al, J. Immunol. 2004
172: 4068-4076). The protective effect of IL-13 absence is not due to a
difference in cell recruitnment into the I%g% al | knockouts and BALB/c

total cell nuddfdatgol. 2684 (1B¢HE):1888-200% Yakub n_ :Qtliﬂg_‘mli'i“ﬂﬂ% Re#id0atory
component Seeud(s)3388480 shkbAN A CL. Thin PARICN AR 57 LE7UBEIENL 1S | over 1 n

IL-4 and IL-1 nockoutf s conpar W c, but since 4 -/- were not
protected against fibrosis this cannot explain the difference in fibrosis.

Per haps surprj singl there was no dif ence in the |evel s of, cytokines
et ween 1 Lo Ehare e ghad 1 VS ifarkie dhet T Rsenes mssnerglanetira B f or on.

TG=i. In 25 éﬁﬁb&!b@ﬂrorﬁcﬁl@_§ﬁl@bf6ﬂi&%@n@fgp&! Bl 2 Dsarapmiodelsat ed from
lungs of the different aninmals post FITC, but in the IL-13 -/- mice the
producti on of hazbeemglewn thai chemicaliy-indured fibresis aere betradutaskly of 1L-13 is
not sinply p . he, | EHTE% ty I ' aving a
nor e specificélﬁﬁﬁﬁ'd}#}%b‘oﬁw{rﬂﬁe. %K’é@%ﬁ@ﬁ?&é@gé e@%}ﬁg)t()b%?-'m m ght
exert its fi b8omecviieneEfirditatesdhatCE-13 i ere dnpatiantiat degypotindpd. 2001

194: 809-821). However._.in . 0Q6/,003407 PCT/ GB2005/ 1 this FITC
model , expr esRYIBIPNGHY ﬂ@ﬁ's&ggx\ﬁd&' 8@’86%&3’ 'qeﬁcggrﬁgem@&(}?ﬁ-ﬁs Mhi ce.
( 10  pulmonary fibrosis suggests that IL-13 and its receptors are unregulated in
the lungs of patients with IPF.

A growing body of data suggests an important role for IL-13 based
therapies for the treatment of a variety of fibrotic conditions, including

15 schistosomiasis-induced hepatic fibrosis, and various forms of pulmponary
fibrosis (e.g. IPF [discussed elsewhere], scleroderma).

Experiments in which IL-4 and IL.-13 were inhibited independently
identified 1L-13 as the dominant effector cytokine of fibrosis in several

20 models (Chiaramonte et al J. Clin. Invest. 1999;104; 777-785; Blease ef

{ al. J. Immunol. 20017; 166:5219; Kumar ef al. Clin. Exp. Allergy 2002;

32:1104). In schistosomiasis, although the egg-induced inflammatory
response was unaffected by IL-13 blockade, collagen deposition
decreased by more than 85% in chronically infected animals (Chiaramonte

25 etal J. Clin. Invest. 1999; 104: 777; Chiaramonte et al Hepatology 2001;
34:273) despite continued and undiminished production of IL-4,

The amino acid sequence for hiL-13 is set forth as SEQ.I.D.NO: 9. (This is
30 the mature protein sequence, that is, no signal sequence is present).
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Interl eukin 4 may be expected to exert a simlar effect as IL-13 as both act
5 via the sane receptor. IL-4 is significantly upregulated in the |ungs of
mce wth bleonycin induced lung fibrosis (Gharaee-Kernmani et al, Cytokine
2001 15:138-147). However, conparing bl eonycin-induced lung fibrosis in
C57BL6/ J mi V¥ 2(4{08340bver express | L-4, 1L-4 knockouts ancPGH/GBROPS/S81 | zbi cki
et at (Am J. Physiol. Lung Cell Mdl. Physiol 2002 283(5):L1110 10 L1116)
did not find evidence that IL-4 was involved in lung fibrosis. Fibrosis was
not reduced in IL-4 knockouts, and IL-4 over-expressing mce had increased
| evel s of fibrosis. BAL cytokine |levels of I1L-13 are significantly el evated
in patients with a 15 variety of forns of pulnonary fibrosis, though with
considerable variability. Expression of IL-13 is significantly upregul ated

[ al veol ar s oAAGRAAANIRIASE Shl RANIASERILD NOIR, LG U oRhs. The

strongest clinica ones tromresearc t University of 20

M chi gan. Jakseguehcesiod theoinabag pestereseniuenoe) that igene sigopl sepieoneds | L- 13
and IL-4 and their receptors in surgical lung biopsies frompatients with
pul monary fi biPSe§&Y)- | - 13 gene expression is markedly greater in speci mens
from|PF akfected lung than lung fromnormals or other lung fibrotic
conditions. Fibroblasts cultured frompatients with |IPF/ U P show 25

hei ght ened expWidaiersrangkliternature refesenges disclasadawidfpe e pasephred with tissue

and fibrobl as | ' ' ' \ r L Jngs or ot her
forns of Iungtsﬁ F@?%%!orsﬁeéhcﬁlmoggi%’ ﬁia%%e?x%?ﬁfedaﬁ ?@?%%?@ttﬁ% 4@(':'?5 ich are
presumabl y t helzimns peiotity® acd exipressly @nd @ntivsly incogtosatedgmreindayl arly strongly
for these recefotors (Jakubzick et al, J. Inmunol 2003 171:2684-2693; 30
Jal?ubzick et &FCTSAEE- J. Pathol. 2003 162: 1475-1486; Jakubzick et al, Am 20
WO

2006/ 0Qg407 PCT/ GB2005/ 002581

Recently vaccines raising immune responses against iL-13 for the
treatment of asthma have been described (WO 02/070711). A role for IL-
13 in the sensitisation of the skin to environmental allergens has also been
recently described (Herrick et al., The Journal of Immunology, 2003,

15 170:2488-2495).

The present invention provides, inter alia, an antibody referred to as 6A1.
As demonstrated below, 6A1 binding with hiL-13 appears dependent on

20 the presence of arginine at position 107 of SEQ.I.D.NO:8. Arginine at

( position 107 of SEQ.1.D.NO:9 is reported to be an important residue

involved in hiL-13/hIL-13R interaction. Thompson J.P and Debinski W
(1999) J.Biol.Chem, vol.24, No:42 pp29944-29950 stated "Glutamic acids
at positions 13 and 16 in hIL13 a-helix A, arginine and serine at positions

25 66 and 69 in helix C, and arginine at position 109 in helix D were found to
be important in inducing biological signalling since their specific mutation
resuited in loss and/or gain of function phenomena.” (See abstract and
entire disclosure). The arginine at position 109 of this paper is equivalent
to 107 in SEQ.I.D.NO:8 of the present specification due to a differing

30 numbering approach used by the present inventors to that used by the
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J. Pathol. 2004 164(6):1989-2001; Jakubzick et al, Immnol. Res. 2004
30(3):339-349; Jakubzick et al, J. din. Pathol. 2004 57:477-486). There is
good in vitro evidence that Th2 cytokines in general and IL-13 in 5
particul ar pronote a profibrotic phenotype. In at least 2 aninmal nodels it
has been sH¥®3006HB340Theni cal | y-i nduced fibrosis can be rREIUIGE0HN2581
elimnation of IL-13 (either in gene knock-out or by anti-IL-13 antibodies).
Some evidence indicates that IL-13 is nore inportant at pronoting pul nonary
fibrosis than IL-4. Cinical evidence for the role of IL-13 in 10 pul nonary
fibrosis suggests that IL 13 and its receptors are unregulated in the |ungs
of patients with I PF. grow n of data sug.grgests an |rrportant role for

| L- 13 based t%'ﬂ%fﬁloé%h'*ﬁ APehe H‘se hetndingrwith hlir 1 inyolyesang afthe
condi tions, i %%Mgé%]gn %ﬁ_-ﬁgrﬂrﬁg g‘idae?lkrﬁed QQP&@% E‘E)Bﬁtahﬁngﬂt’rﬂ% and

vari ous forns 0 scussed el sewnere],

scl er oder ma) . BR)mIterae’mrsamd\thGnefore bbloglcahdlghalllﬂl@ ofviree] Li- 1 paihney.

i ndependently identified IL-13 as the dom nant effector cytokine of
fibrosis in several 20 nodels (Chiaranonte et al J. Cin. Invest. 1999; 104:

777-785; Blseassuminary olthe nvdrifisfnol . 2001; 166: 5219; Kumar et al. din.
Exp. Allergy 2007Z; g? TI04). Tn schistosom asis, although the egg-induced
i nflammatory response was unaffected by IL-13 bl ockade, collagen deposition
decreased by nte 25
ct a3 n ecReag feion GRS RbYes iR BouR oy rekiETTD O,
34: 273) despi tindiog fragmedt thedeafrehich spedifichlip birdisdtl L8 arid rhd:utmllsé'me am no
aci d sequence for f rth as, S (This is 30 the
mat.ure protei ﬁh%@a{}@tﬁ{éé%'”t ﬁét eﬁte? Arxa ﬁ%?&q‘g&?%l s present). 21 WO
2006/ 0034Q¢ PCT/ GB2005/ 002581

The term “specifically binds™ as used throughout the present specification

in relation to antibodies and antigen binding fragments thereof of the

invention means that the antibody binds hiL-13 with no or insignificant

binding to other human proteins and in particular human iL-4., The term

15 however does not exclude the fact that antibodies of the invention may
also be cross-reactive with cynomolgus IL-13.

In another aspect of the present invention there is provided a therapeutic
20  antibody or antigen binding fragment thereof which specifically binds hlL-
( 13 and modulates (e.g. inhibits or blocks) the interaction between hiL-13
and hiL-13R. Such inhibition includes but is not limited to competitive
inhibition. In certain embodiments, antibodies of the invention at least
inhibit the interaction between hiL-13 and hIL-13R but may also block the
25 interaction between hll-13 and hIL-13R thereby decoupling the hiL-13/hiL-
13R signalling pathway.

In another aspect, there is provided a therapeutic antibody or antigen

binding fragment thereof which specifically binds hIL-13, and comprises a
30 CDRH3 having the sequence sef forth in SEQ.I.D.NO:3.
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A cDNA encoding hlL-13 is set forth in SEQI.D.NG 10. (This is the DNA
sequence for the mature protein sequence, that is, no signal sequence is
present). 5 Al patent and literature references disclosed within the
present specification (including any patent application to which this
appl i cati onVO 08043407 riority) are expressly and entirel YGIEEPBPOBEEd herein
by reference. 10 Recently vaccines raising i nmune responses agai nst |L-13
for the treatnment of asthma have been described (WD 02/070711). A role for
1L- 13 in the sensitisation of the skin to environnmental allergens has al so
been recently described (Herrick et al., The Journal of | mmnol ogy, 2003,
15 170: 2488-2495). The present invention provides, inter alia, an antibody
referred to as 6Al. As denonstrated bel ow, 6Al binding with hlL-13 appears

dependent on QL ne . it f . D. NO 9.
Ar gi ni ne at plggélhofﬂglﬁ' %8%%%&%“1&38@%8.'%’?@%?9 tée tr%&%uéf&éewﬁ E% rtant
resi due i nvobvardigen Himding fraghveni theeofiwhich spedifically Biradgaslbsi Jarl and Debi nski

W (1999) J.Biol.Che 424, . Na: 42 pp29944- 29950 stated ' utam c acids

at positions WBrWS%Cb%%$M§hd§ﬁeW$”5" ?ftgfﬁfﬂ\"ﬁ%ceaﬁ‘ﬂ%gg? *he at positions
25 66 and $9 sRQNEH.NO:G.in WMLHEERE B B @kidRes Withi'sdid CHRHB& s¥idD wer e found
to be inportant in_inducing biological signalling since their specific

nut ati on resvariaatdifters Gem thadevidug i Wesoriespendion ppRbiABHENa. " (See abstract
and entire daésgl . The arginine at position 109 of this paper is

equi val ent ?%E@dﬁ'?{rn&éEQ |.D.NO 9 of the present specification due to a
differing 30 nunbering approach used by the present inventors to that used
by the

(

In another aspect of the present invention there is provided a therapeutic
10  antibody or antigen binding fragment thereof which specifically binds hiL-

13, and comprises the following CDRs:

CDRH1: SEQ.I.D.NO: 1

CDRH2: SEQ.I.D.NO:2

CDRH3: SEQ.LD.NO:3
15 CDRL1: SEQ..D.NO: 4

CDRL2: SEQ.LD.NO: 5

CDRL3: SEQ.I.D.NO:6

Throughout this specification, amino acid residues in antibody sequences

20 are numbered according to the Kabat scheme. Similarly, the terms

{ | "CDR", "CDRL1", "CDRL2", "CDRL3", "CDRH1", "CDRH2", "CDRH3"

follow the Kabat numbering system as set forth in Kabat ef al; Sequences
of proteins of Immunological inferest NIH, 1987. “CDRH1" is taken to be
the stretch of sequence which includes both the Kabat definition of

25 CDRHA1 (residues 31-35B) and also the CDRH1 definition of Chothia
(Chothia et al (1989); Conformations of immunoglobulins hypervariable
regions; Nature 342, p877-883) which comprises Kabat 26-32. Therefore
the following defines the CDRs according to the invention:

30
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22 WD 2006/ 003407 PCT/ GB2005/ 002581 authors of this paper. Thus 6Al bi ndi ng
with hlL-13 involves one of the residues on hlL-13 previously identified as
being inportant in hlL-13/hlL- 13R interaction and therefore biol ogical
signalling of the IL-13 pathway. 5 Sunmmary of the Invention The ent
i nvention MWRMAHB®THr ovi des a t herapeutic antibody or iﬁ&fcbs@ﬁ%mﬁ{sﬁ i ng
fragnment thereof which specifically binds hlL-13 and neutralises the
activity of hlL-13. See, for exanple, Table A below. 10 The term
"specifically binds" as used throughout the present specification in
relation to anti bodi es and antigen binding fragnents thereof of the

i nvention neans that the anti body binds hlL-13 with no or insignificant

bi nding to other human proteins and in particular human IL-4. The term 15
however does ppir:eEddid@es e fact that antibodies of the invention may also
be cross-reactive with cynonol gus IL-13. In another aspect of the present

i nvention theC@R"M:pZ%«%éed a therapeutic 20 antibody or antigen binding

f ragment therﬁg H%qi $Q_egpeci fically binds hlL- 13 13 and nodul ates (e.g.
inhibits or b 5(5 ' € interaction between hliL-13 and hlL-13R Such

i nhi bitionsi nCDRK® §510Rs not linmted to conpetitive inhibition. In
certain enbodinents,_a éi bodi es of the invention at |least inhibit the

i nteracti on bECREdR %‘E 13 and hlL-13R but may al so block the 25 interaction
bet ween hl | - léD@ﬂQ: hd-543R t hereby decoupling the hlL-13/hlL- 13R signalling
pat hway. | n another aspect, there is provided a therapeutic antibody or
antigen bi ndCBRL3: d&fx8At t her eof which specifically binds hlL-13, and
conprises a 30 CDRH3 having the sequence set forth in SEQI.D. NO 3.

( 10
In another aspect of the invention there is provided a therapeutic antibody
or antigen binding fragment thereof comprising a VH domain having the
sequence set forth in SEQ.1.D.NO:7 and a VL domain having the
sequence set forth in SEQ.I.D.NO:8.

15
~In another aspect of the invention there is provided an isolated VH domain
of an antibody comprising (or consisting essentially of, or consisting of)
SEQ.I.D.NO: 7 or 11, 12, 13, 14.

20 In ancther aspect of the invention there is provided a therapeutic antibody
{ or antigen binding fragment thereof comprising a VH domain selected
from the group consisting of; SEQ.L.LD.NO: 7 or 11,12,13,14

In another aspect of the present invention there is provided a therapeutic

25 antibody or antigen binding fragment thereof which competitively inhibits
the binding of the therapeutic antibody comprising the CDRH3 of SEQ
[.D.NO: 3 to hiL-13.

In another aspect of the invention there is provided a therapeutic antibody
30 or antigen binding fragment thereof which competitively inhibits the

25



23 WD 2006/ 003407 PCT/ GB2005/ 002581 In another aspect of the invention
there is provided a therapeutic antibody or antigen binding fragnent
t her eof which specifically binds In IL-13 and conprises a CDRH3 which is a

vari ant of the sequence set forth in 5 SEQI.D.NO3 in ' r two
resi dues WMORPH®A0d CDRH3 of said variant differs froﬁ&?)ﬁég?og}sa&aﬁe in the
corresponding position in SEQI.D. NO 3. In another aspect of the present
invention there is provided a therapeutic 10 antibody or antigen binding
fragment thereof which specifically binds hlL- 13, and corrprl ses the
foll owi ng CDRs: CDRHL: SEQIDNOI CDRH2: SEQI CDRH3:

SEQ |1.D.NO 3 . NO.4 CDRL2: 3: SEQ I.D.NO
6 'IQhroughout %ngﬁﬁéﬁ?ﬁ'f%ﬁ@w arglrlppﬁgcggtpgm g‘f%ﬁgpgﬁaah dy se(?uences
20 are nurrber q:@ @chgﬁumotmbtme Kabat schene. Simlarly, the terms "CDR',

"CDRLI', "CDRL2", "CDRL3", "CDRH ", "CDRH2", "CDRH3" follow the Kabat
nunber i ng system as set forth I n Kabat et aI Sequences of proteins of

| munol ogi cal | (g‘Plﬁll-%, tch of
sequence whi c %@ﬁ%ﬁ%ﬂh?%\’ 8f'$ l|.t|on or%igﬁ%ﬁkﬁ’@ : I dues
31-35B) andl absantigea tﬂﬁlﬁ%ﬁf@g’memttheveofaﬁh@)htobﬂtnpetnn(e@mhtbna tee al (1989);
Conf ormat i ons, of | obul in rvariabl e I ons ture 342,
p877-883) whi E‘Hdwm rREgHIC ai'g%’ggy C?'ﬁ'@F'@'f‘Braeheqq’Né’hPB'l &gvvl ng defines the
CDRs accor di ngekp.biMOI 18~ hdight chain of SEQ.L.D.NO:22 to hIL-13.

in accordance with the present invention there is provided a humanised

{ 10 therapeutic antibody which antibody comprises a VH domain selected
from the group consisting of: SEQ.I.D.NO:11, 12, 13, 14 and a VL domain
selected from the group consisting of. SEQ.).D.NO:15, 16.

In another aspect of the invention there is provided a method of treating a
15  human patient afflicted with a disease or disorder responsive to

modulation of the interaction between hiL-13 and hlL-13R (such as

asthma, COPD, allergic rhinitis, atopic dermatitis) which method

comprises the step of administering to said patient a therapeutically

effective amount of the therapeutit: antibody or antigen binding fragment
20 thereof as described herein.

Use of an antibody of the invention in the manufacture of a medicament
for the treatment of a disease or disorder responsive to modulation of the
interaction between hlL-13 and hlL-13R is also provided.

25
in another aspect of the present invention there is provided a therapeutic
antibody that specifically binds human IL-13, which antibody specifically
binds human |..-13 between residues 97 to 108 of SEQ.I.D.NO:9. Asis
apparent to those skilled in the art on the basis of the resulfs disclosed

26



30 24 WD 2006/ 003407 PCT/ GB2005/ 002581 CDR Residues CDRHI: 26-35B CDRH2:
50-65 5 CDRH3: 95-102 CDRLI: 24-34 CDRL2: 50-56 CDRL3: 89-97 10 In

anot her aspect of the invention there is provided a therapeutic antibody or
antigen binding fragnment thereof conprising a VH domain having the sequence
set forth i‘ﬁ‘@%@“ﬂ’? /NO 7 and a VL domai n having the seqRf&HEB208%0258%rth in
SEQI.D.NO 8. 15 In another aspect of the invention there is provided an

i solated VH domain of an antibody conprising (or consisting essentially of,
or consisting of) SEQ 1. D. NO 7 or 11, 12, 13, 14. 20 In another aspect
of the invention there is provided a therapeutic antibody or antigen

bi ndi ng fragnent thereof co | Si VH i lected fromthe group
consi sting of :Peisp; "befywegn regP SP, ?%,Ofé?f%%&ﬁBajﬁét%é? "}fé‘ffé‘fﬁ‘r)?of t he present
i nvention therRsipnRoVaefo® therapeutic 25 antibody or antigen binding

f ragnment therepca?fs V\:RIQCh conpetitively inhibits the binding of the

t herapeutic anti body conprising the CORH3 of SEQ I|.D,NO 3 to hlL-13. In
another aspect, of fi AL BYGEr ol pllEhFinkSntr e HolilSh BRRSTEpsLAN | Pody
5 antibody that competitively inhibits the binding of the therapeutic antibody
having CDRH3 of SEQ.|.D.NO:3 to human [L-13 (such as a therapeutic
antibody comprising a heavy chain of SEQ.1.D.NO:18 and a light chain of
SEQ.I.D.NO:22}, which competing antibody specifically binds human IL-13
between residues 97 to 108 of SEQ.I.D.NQ:9.

10
" In another aspect of the present invention there is provided a therapeutic
antibody that specifically binds human IL-13 between residues 103 to 107
inclusively of SEQ.!.D.NO:9 and modulates (e.g. inhibits or blocks} the
interaction between hiL-13 and hiL-13R.
15

In one embodiment of the invention there is provided a pharmaceutical

composition comprising a plurality of monoclonal therapeutic antibodies

(which are typically human or humanised) which specifically bind hiL-13

between residues 103 to 107, of SEQ.L.D.NO:9 and modulate (e.g. inhibits
20  or blocks) the interaction between hll.-13 and hiL-13R and a

{ pharmaceutical acceptable carrier.

In another embodiment of the invention there is provided a method of
producing a therapeutic antibody which specifically binds hiL-13 between
25 residues 103 to 107 of SEQ.I.D.NO:9 and modulate (e.g. inhibits or |
blocks) the interaction between hiL-13 and hiL-13R which method
comprises the step of culturing in a serum-free culture media, a
recombinant host cell comprising a first and second vector wherein said
first vector comprises a polynucleotide encoding the heavy chain of said
30 antibody and said second vector comprises a polynucleotide encoding the

27



30 or antigen binding fragnent thereof which conpetitively inhibits the 25
WO 2006/ 003407 PCT/ GB2005/ 002581 bi ndi ng of the therapeutic anti body
conprising CDRs of SEQI.D. NO 1,2,3,4, 5 and 6 to hlL-13. In another
aspect of the invention there is provided a therapeutic_antibod 5 or

anti gen bi Wi 2986/6084Gnent t her eof which conpetitively i nﬁpycpéooﬁ’ﬁ'ézsslbi ndi ng
of the therapeutic antibody conprising a heavy chain of SEQI.D.NO 18 and
a light chain of SEQI.D.NO 22 to hlL-13. In accordance with the present

i nvention there is provided a humani sed 10 therapeutic antibody which

ant i body conprises a VH donai n sel ect ed fromthe group consisting of:

SEQ I.D. NO 11 13,..14 an a. VL, do sel ect framthe droup
consi sting of hgli!é‘balm g?@flf@ ‘1‘@’ AW, ﬂ%parggtptg?ﬂ %ﬂFH@ef Mion there
i s provided aiebaas opthd reaks balow "béfivden 0B 072 SBOIID.SIcRg" j¢i th a

di sease or disorder respon5|ve to nDduIatlon of the interaction between

hi L- 13 and hl inciusive efpasitions Wk anch10COPD, allergic rhinitis, atopic
dermatitis) which method conprises the step of adm nistering to said
patient a therapeutically effective anount of the therapeutic antibody or
anti gen bi fidi hyahotagmembodid@erttlué threcinversionetherd isquiovidee iarmetied off an anti body

f th t th f t f d tment of
ol cbnce or e e EEARBE b Re e Sl e neer
hi'L-13 and hi kegéifégg'/aba@spbpsqu) N@glaﬂdamidwc@ (aiﬁﬂmnb[fsfort he present

I nvention there is provided a therapeutic antib at specifically binds

human | L-13, ®iocks) ﬁt'mﬂ@mm@ﬁ@@wmthﬂ-l-lﬁ ang h&sWﬁmh melf®det ween resi dues
97 t 0 108 of ShQolisEd NS step 8F chifuring in a serum-free culture media, a

( 10 recombinant host cell comprising a first and second vector wherein said
first vector comprises a polynucleotide encoding the heavy chain of said
antibody and said second vector comprises a polynucleotide encoding the
light chain of said antibody.

15  In another embodiment of the invention there is provided an intact
therapeutic antibody which binds hiL-13 and modulates {e.qg. inhibits or
blocks) the interaction between hiL-13 and hiL-13R which antibody
interacts with residue 107 of SEQ.I.D.NO:9.

20 In another embodiment of the invention there is provided an intact
( therapeutic antibody which binds hiL.-13 and modulates (e.g. inhibits or
blocks) the interaction between hiL-13 and hiL-13R wherein the binding
between said therapeutic antibody and hil-13 depends on (or positively
correlates to) the presence of an arginine residue at position 107 of
25 SEQ.L.D.NO:9.

In another embodiment there is provided a therapeutic antibody that

specifically binds hiL-13 and modulates (e.g. inhibits or blocks) the

interaction between hiL-13 and hIL-13R and has a dissociation constant
30 koin the range 1.4 x 10 to 8.22 x 10 s (for example as measured by
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apparent to those skilled in the art on the basis of the results discl osed
26 WD 2006/ 003407 PCT/ GB2005/ 002581 Dbel ow, "between residues 97 to 108 of
SEQ1.D.NO9" is inclusive of positions 97 and 108. |In another aspect of
the present invention there is provided a therapeutic 5 antibody that
conpetiti vé¥)29%404PT s t he binding of the therapeutic arﬁquf)%Wos"%wf ng CDRH3
of SEQI1.D.NO 3 to human IL-13 (such as a therapeutic antibody conprising a
heavy chain of SEQ1.D.NO 18 and a |ight chain of SEQI.D. NG 22), which
conpeting anti body specifically binds human 1L-13 between residues 97 to
108 of SEQI.D.NG 9. 10 In another aspect of the present invention there is

provided a therapeutic_antihody that specifically binds human |IL-13 between
resi dues 103 BiRCerE™), ﬁ'é'PG@FUEq’%’ @PYS’:E?QPF‘?’?)?I@éHérRT 3\%@&1%&@5&3 PE. g.

i nhibits or bl gcks i é’i’\:otl‘t% : g’gbh 15 I'n one
enbodi nment of{(t he ?t%%/rgﬁg?%@n t erghl s pr o%iﬁggghghghg?mce’&'mgﬁ%omqsi tion
conpri sing a pariandithergof),SEQABNOKI2, #hBragdut i ¢ anti bodies (which are
typi cally human or humani sed) which specifically bind hlL-13 between
residues 103 to 107, of SEQI1.D.NO 9 and nodul ate (e.g. inhibits 20 or

bl ocks) ths i sdtbér embbdiment thdré s pdvidied dm antibdBy aivst specifivallyraceut i cal
acceptable carrier. In another, enbodi pent. of the [nvention there is provided
a method of Bindahdi-Ag andimedulatese - Hﬁ%%cﬂf@%@m%’ﬂtﬁm@%| |y binds

hl L- 13 bet weepoindan i@ : : D3 gpdul ate (e.g.
"nhibits or bpoeentiE i RS rowhfEh itiooliomPibE GORHS BRCY Bt o (Do
SEQ.I.D.NO:3 and optionally further comprises each of CDRH1 of
/ SEQ.[.D.NO:1, CDRH2 of SEQ.I.D.NO:2, CDRL1 of SEQ.|.D.NO4,
\ 10 CDRL2 of SEQ.L.D.NO:5 and CDRL3 of SEQ.1.D.NO:8 wherein said

antibody is also cross-reactive with cynomolgus IL-13 (clL-13).

Brief Description of the Drawings

15  Figure 1
Sandwich ELISA illustrating the binding of monoclonal antibody 6A1 to
recombinant E.coli-expressed human IL.-13 at increasing concentrations.

Figure 2A _
20 ELISA illustrating the ability of monoclonal antibody 6A1 at increasing
( concentrations to inhibit recombinant E.coli-expressed human [L-13
binding to the human IL-13 receptor a 1 chain.

Figure 2B
25  ELISAillustrating the ability of monoclonal antibody 6A1 at increasing

concentrations to inhibit recombinant E.coli-expressed human JL-13
binding to the human IL-13 receptor a 2 chain.

Figure 3
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conprises the step of culturing in a serumfree culture nedia, a
reconbi nant host cell conprising a first and second vector wherein said
first vector conprises a polynucl eotide encoding the heavy chain of said 30

anti body and said second vector conprises a polynucleoti i the 27
WD 2006/ ooéﬁ%%"“ﬁp&ﬁ;’ﬂ?%zooa 002581 |ight chain of said arﬁ%ﬁfb‘gﬁ’&&g@gﬁm be

apparent to the skilled person on the basis of the results bel ow "between
103 to 107 of SEQI.D.NO 9" is inclusive of positions 103 and 107. 5 In
anot her enbodi ment of the invention there is provided a nmethod of producing
a therapeutic antibody which specifically binds hlL-13 between residues 97

to 108 of SEQ (: ad NHAN AL S cks) the

i nteraction be*%ﬁgé}nigﬁﬁifﬁgséﬁ%ﬁﬁ?éﬁeg\BE"W%1h%tdﬂérgg%§i ses the step of
cul turing i n aoneentrationsdodnhibitithe biodctivity af tdtonsiinarit feoli-ckpressexk| |
conprising a first and second vect erein.sa.d first vector conprises a
pol ynucl eot i dé"-@?ﬂ;’bﬁf"ﬂ&“ﬂ?{@"'ﬂ&ﬁwagﬁémelipr%‘gﬁ%{'o'hﬂﬁad’ody and said second
vect or conprises a pol ynucl eotide encoding the |light chain of said

anti body. 15 In another enbodi ment of the invention there is provided an
intact thérapgdgied anti body which binds hlL-13 and nodul ates (e.g. inhibits

or blocks) t [l J P | L Lch anti body
interacts wt ﬁ?dégllgéﬁ%%ﬁﬁ%ﬁﬂg@M@@%ﬁqn&e{%ﬁgﬁ%bemodi nment of the
i nventi on t hersancenipatipnsde dnkibit thet Bioactivith ef apenmakaraexpreesid (@HOCh bi nds

hl L-13 and rmduhft%eswgz.g dnhibits or bl gcks the interaction between
hiL-13 and hi 1C84) RgmaR d-dBdn anid-icelliprjiferglion,a8%@% ai d t her apeuti ¢ ant i body
and hil-13 depends on (or positively correlates to) the presence of an

ar q-i ni ne residue at position 107 of
10 Figure b

Neutralisation assay illustrating the ability of 6A1 at increasing
concentrations to inhibit the bioactivity of recombinant E.coli-expressed
Q130 human IL-13 in a TF-1 cell proliferation assay.

15 Figure 6
Sandwich ELISA demonstrating that 6A1 does not bind recombinant
E.coli-expressed human [L-4.

Figure 7
20  An IL5 neutralisation assay, demonstrating that 6A1 does not inhibit the
( bioactivity of recombinant E.coli-expressed human IL-5 in a TF-1 cell

proliferation assay.

25 Figure 8
Sandwich ELISA illustrating the binding of chimaeric A1 mAb to
recombinant E.coli-expressed human IL-13 and cynomolgus IL-13 at
increasing concentrations,

30 Figure 8
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25 SEQ I.D. NG 9. In another enbodinent there is provided a therapeutic

anti body that specifically binds hlL-13 and nodul ates (e.g. inhibits or

bl ocks) the interaction between hlL-13 and hlL-13R and has a di ssoci ation
constant 30 koff in the range 1.4 x 10'4 to 8.22 x 10-5 _s:1 f‘%{q%ﬁgarrple as

measur ed b¥O P86/48#03006/ 003407 PCTI GB2005/ 002581 Bi acoFf & (B2 lant i body

may conprise a CDRH3 of SEQI.D.NO 3 or variant thereof and may further
conprise in addition to SEQI.D.NO 3 or variant thereof, SEQI.D NO 1, 2,
4, 5 and 6. 5 In another enbodinent there is provided an anti body that
specifically binds hlL-13 and nodul ates (e.g. inhibits or blocks) the

e o R e e e on e e
SEQ. | . D. NO 1, NReArBEk Q . 10 CDRL2 of
SEQ | . D.NO 5 Qg‘?‘g@%ﬁ%orﬁgﬂgigﬁ ekpressoit hu gfaﬁ'sggisdat[ﬂ;"ﬁ?aﬁ'ggy is al so

cross-react i veongentratgon®nol gus 1 L-13 (clL-13). Brief Description of the
Drawi ngs 15 Figure 1 Sandwi ch ELISA illustrating the binding of nonocl onal
anti body 6A1 to reconbinant E.coli-expressed human I L-13 at increasing
concentratjons. Figure 2A 20 ELISAillustrating the ability of nonocl onal
anti body 6A1 at increasing concentrations to inhibit reconbi nant

E. col i - expresE8H™{P@&n |1 L-13 binding to the human IL-13 receptor a 1 chain.

Fi gure 2B 25 gL} RfichldlYShiRistBling e BRkini'of cRmABRASA P1LAl-AANpody BAL at

i ncreasing
L2+A1 to recombinant E.coli-expressed human IL-13 at increasing

concentrations.

Figure 10b
Sandwich ELISA illustrating the binding of chimaeric 6A1, L1+A1 and
L2+A1 to recombinant E.coli-expressed cynomolgus IL-13 at increasing
concentrations.

15
Figure 11
Sandwich ELISA illustrating the binding of chimaeric 6A1, L1+A1 and
L2+A1 to native human IL-13 at increasing concentrations.

20 Figure 12a
(' ELISA illustrating the ability of monoclonal antibody 8A1, chimaeric 6A1,
L1+A1 and L2+A1 at increasing concentrations fo inhibit recombinant
E.coli-expressed human IL-13 binding to the human IL-13 receptor a 1
chain.
25

Figure 12b

ELISA illustrating the ability of monoclonal antibody 6A1, chimaeric BA1,
L1+A1 and L2+A1 at increasing concentrations to inhibit recombinant
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concentrations to inhibit reconbinant E.coli-expressed human |L-13 binding
to the human IL-13 receptor a 2 chain. Figure 3 29 WO 2006/ 003407

PCT/ GB2005/ 002581 Neutralisation assay illustrating the ability of 6Al at
increasing concentrations to inhibit the bioactivity of reconbi nant

E. col i - expr¥Q3¥/OHPhan and cynomolgus in a TF-1 cell prRIT¢RI0BYW08W¥assay. 5
Figure 4 Neutralisation assay illustrating the ability of 6Al at increasing
concentrations to inhibit the bioactivity of manmalian-expressed (CHO cell)
human 1L-13 in a TF-1 cell proliferation assay. 10 Figure 5 Neutralisation
assay illustrating the ability of 6Al at increasing concentrations to

inhibit the bioactivity of reconbipnant . E. coli-express 0 hyman IL-13 in
a TF-1 cel | prof?f 8%‘%{??56‘?15 Q%@avql?i%ﬂacafeﬁﬁ’%’eé&ﬁ@% @'HS?%[‘?%,]R?‘H nstrating

t hat 6A1 does dpgin.bi nd reconbi nant E. coli-expressed human IL-4. Figure 7 20
An IL5 neutralisation assay, denonstrating that 6Al does not inhibit the

bi oactivity of reconbinant E.coli-expressed human IL-5 in a TF-1 cell
proliferation y1.3325 Figure 8 Sandwi ch ELISA illustrating the binding of
chi maeri c 6Al to reconbinant E.coli-expressed human |IL-13 and

cynonol gus 51 L-Neutellisatiorcassayiihgtating ¢ abilityofi$A1, chimaeric 6A1, L1+A1

and |.2+A1 at increasing concentrations to inhibit the bioactivity of

recombinant E.coli-expressed human IL-13 in a TF-1 cell proliferation

assay.
10

Figure 13b
Neutralisation assay illustrating the ability of 6A1, chimaeric 6A1, L1+A1
and L2+A1 at increasing concentrations to inhibit the bioactivity of

15 recombinant E.coli-expressed cynomolgus IL-13 in a TF-1 cell proliferation
assay.

Figure 13¢
Neutralisation assay illustrating the ability of 6A1, chimaeric 6A1, L1+A1
20 and L2+A1 at increasing concentrations to inhibit the bioactivity of
{ ‘ recombinant E.coli-expressed Q130 human IL-13 in a TF-1 cell

proliferation assay.

Figure 13d

25 Neutralisation assay illustrating the ability of 6A1, chimaeric 6A1, L1+A1
and L2+A1 at increasing concentrations to inhibit the bioactivity of
mammalian-expressed {(CHO cell) human IL-13 in a TF-1 cell proliferation

assay.

30 Figure 14a
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30 Figure 9 30 WD 2006/ 003407 PCT/ GB2005/ 002581 Sandwi ch ELISA illustrating
t he bi nding of 8 humani sed anti-human IL-13 mAbs to reconbi nant

E. coli-expressed human IL-13 at increasing concentrations . 5 Figure 10a
Sandwi ch ELISA illustrating the binding of chimaeric 6A1, L1 +Al and L2+Al
to recombi MEARVOEORHIT - expressed human I'L-13 at increasi fETERMEENEBAL i ons.
10 Figure 10b Sandwi ch ELI SA illustrating the binding of chinmaeric 6Al,
L1+Al and L2+Al to reconbinant E.coli-expressed cynonol gus |IL-13 at

i ncreasing concentrations. 15 Figure 11 Sandwich ELISA illustrating the
bi ndi ng of chimaeric 6Al1, L1 +Al and L2+Al to native human IL-13 at
I ncreasing concentrations. 20 Figure 12a ELISA illustrating the ability of

nonocl onal anSiapgwicheild SAcipmerstratingdhat 8A% chimagric §&% A1 +41 anstr easi ng
concentrati ongst.@4i4ai ik i = L& uman | L-13 bi nding
to the human ?E%g d?@c%&?%éﬁggqm[ﬂ(ﬁ?hﬁzééyﬁ%sgﬁg{ @%‘Fﬁ"ﬁ
Figure 14b
5 Sandwich ELISA demonstrating that 6A1, chimaeric 6A1, L1+A1 and
L2+A1 do not bind recombinant E.coli-expressed human GM-CSF.

Figure 14¢ |
An IL5 neutralisation assay, demonstrating that 6A1, chimaeric 6A1,

( 10 L1+A1 and L2+A1 do not inhibit the bioactivity of recombinant E.coli-
expressed human IL-5 in a TF-1 cell proliferation assay.
Figure 15
An epitope mapping ELISA to determine the binding epitope for 6A1 on
15 human and cynomolgus IL-13.
Figure 16a
An epitope mapping ELISA to identify the fine binding specificity of 6A1 on
human IL-13
20
{ Figure 16b

An epitope mapping ELISA to identify the fine binding specificity of 6A1 on
cynomolgus [L-13

25 Figure 17a
An epitope mapping ELISA to determine the key amino acid residues

required for binding of 6A1 fo human IL-13

Figure 17b
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ELISAillustrating the ability of nonocl onal antibody 6A1, chimeric 6A1,
L1 +Al and L2+Al at increasing concentrations to inhibit reconbinant 31 WO
2006/ 003407 PCT/ GB2005/ 002581 E.coli-expressed human IL-13 binding to the
human 1L-13 receptor a 2 chain. Figure 13a 5 Neutralisation assay
i |lustrati n\ﬁotzﬂ'?é%%ﬁol"i ty of 6Al, chimaeric 6Al, L1+Al aP@I/GB2003/002581
I ncreasing concentrations to inhibit the bioactivity of reconbi nant
E.coli-expressed human IL-13 in a TF-1 cell proliferation assay. 10 Figure
13b Neutralisation assay illustrating the ability of 6Al, chimaeric 6Al, L1
+Al and L2+Al at increasing concentrations to inhibit the bioactivity of 15
reconbi nant E. col i -expressed onol.gus l%ﬁé3 in a TF-1 cel] proliferation
assay. Figurepﬁ%@”“ﬁ%ﬁW@W?@%ﬁﬁégAégQQV"WM EkeY Bmyne REIdI8Siduey of 6AL,
chi maeri c 6A1 : : 'ﬁﬂﬁ* I j efsing concentrations to inhibit
t he bioactivi(?ﬁggiﬁ%ggﬁﬁﬁlna#?agﬁgg?ﬁmggg&égged Q30 human 1L-13 in a TF-1
cell proliferation assay. Figure 13d 25 Neutralisation assay illustrating
. ncreasi.ng

e cant 1 at ) onEig e TR MR redfianng TrysthingRe alnit s PRRRSY o cer 1)
human | L-18 i lfor&hé"ﬁaierﬁéﬂ de?fn@') BA&r(Etgm) afg¥hanised L1-A1 antibody.

Detailed Description of the Invention

1. Antibody Structures
10

1.1 Intact Antibodies

Intact antibodies include heteromultimeric glycoproteins comprising at
least two heavy and two light chains. Aside from IgM, intact antibodies

15 are usually heterotetrameric glycoproteins of approximately 150Kda,
composed of two identical light (L) chains and two identical heavy (H)
chains. Typically, each light chain is linked to a heavy chain by one
covalent disulfide bond while the number of disulfide linkages between the
heavy chains of different immunogilobulin isotypes varies. Each heavy

20  and light chain also has intrachain disulfide bridges. Each heavy chain

{ has at one end a variable domain (VH) followed by a number of constant

regions. Each light chain has a variable domain (VL) and a constant
region at its other end; the constant region of the light chain is aligned with
the first constant region of the heavy chain and the light chain variable

25 domain is aligned with the variable domain of the heavy chain. The light
chains of antibodies from most vertebrate species can be assigned to one
of two types called Kappa and Lambda based on the amino acid
sequence of the constant region. Depending on the amino acid sequence
of the constant region of their heavy chains, human antibodies can be

30 assigned to five different classes, IgA, IgD, IgE, IgG and IgM. IgG and IgA
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30 Figure 14a 32 WD 2006/ 003407 PCT/ GB2005(002581 Sandw ch ELI SA
denonstrating that 6Al, chimaeric 6Al, L1+Al and L2+Al do not bind

reconbi nant E.coli-expressed human IL-4. Figure 14b 5 Sandw ch ELI SA
denonstrating that 6Al, chinmaeric 6Al, LI +Al and L2+Al do not bind

r ecombi nantW@E2WEPI34EXpr essed human GV CSF.  Figure 14c ARETIEB08NEBAI i sation
assay, denonstrating that 6Al, chinmameric 6Al, 10 L1+Al and L2+Al do not
inhibit the bioactivity of reconbinant E.coli- expressed human IL-5 in a
TF-1 cell proliferation assay. Figure 15 An epitope mapping ELISA to

determ ne the binding epitope for 6A1 on 15 human and cynonol gus |L-13.
Figure 16a An epitope mapping ELISA to identify the fine binding specificity
of 6Al on hunam.beu‘uutaerzwhdil\gdﬁcblnlcewbnlmpsﬂgé,ﬂ@@%im@Bandsg% i dentify

e oo R RERh 154 ko RE el YL A R B S L P o
bi ndi ng of 6AfedstlgBamIgGRb.LIhEIvaralsle dBmaR of the antibody confers binding
specificity upon the antibody with certain regions displaying particular
5  variability called compiementarity determining regions (CDRs). The more
conserved portions of the variable region are called Framework regions
(FR). The variable domains of intact heavy and light chains each
comprise four FR connected by three CDRs. The CDRs in each chain are
held together in close proximity by the FR regions and with the CDRs from
10 the other chain contribute to the formation of the antigen binding site of
antibodies. The constant regions are not directly involved in the binding of
the antibody to the antigen but exhibit various effector functions such as
participation in antibody dependent cell-mediated cytotoxici'ty (ADCC),
phagocytosis via binding to Fcy receptor, half-life/clearance rate via
15 neonatal Fc receptor (FcRn) and complement dependent cytotoxicity via
the C1q compbnent of the complement cascade.

In one embodiment therefore we provide an intact therapeutic antibody
that specifically binds hlL-13, which antibody moduiates (e.g. inhibits or

20 biocks) the interaction between hiL-13 and hiL-13R. The intact

{ therapeutic antibody may comprise a constant region of any isotype or

subclass thereof described supra. In one embodiment, the antibody is of
the IgG isotype, particularly I9G1. The antibody may be rat, mouse,
rabbit, primate or human. In one typical embodiment, the antibody is

25 primate (such as cynomolgus, Old World monkey or Great Ape, see e.g.
W099/55369, W093/02108) or human.

In another embodiment there is provided an isolated intact therapeutic
antibody comprising a CORH3 of SEQ.L.D.NO: 3. In another embodiment
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WO 2006/ 003407 PCT/ GB2005/ 002581 An epitope mappi ng ELI SA to determ ne the
key am no acid residues required for binding of L1 +Al to human |L-13.
Figure 17c and 17d are graphs illustrating the al anine scanning analysis 5
for the parental (murine) 6A1 (Fig.17c) and humani sed L1-Al anti bodly.

Det ai | ed DSSX200§0038 of the Invention 1. Antibody StrucPGF&B2005§028 | e a0t
Anti bodi es Intact antibodies include heteromultinmeric glycoproteins
conprising at |least two heavy and two light chains. Aside fromlgM intact
anti bodies 15 are usually heterotetranmeric gl ycoproteins of approximtely
150Kda, conposed of two identical light (L) chains and two identical heavy
(H chains. Typigally, each light chain is linked to a heayy chain by one
coval ent di sulthéjrﬁés Bestigaghan @W‘%éh?f@ﬁ%‘éﬂc Hitibgdy GomAREing; 3w, bet ween t he

heavy chai ns all ' g aries. Each heavy 20 and
y fég.&'h Eéﬁhﬁ réokggfg,egil.ggﬂa 1, %g@ésg)&ﬁd 8 y

i ght chain al so has 1itrac I de es. Each heavy chain has at
one end a variable domain (VH) followed by a nunber of constant regions.

Each light chainp i e, domain (. and onstant . region at its
Cihor eads 1 ndt Ao BmbBhIAG R R o lided B aeA TG Rttt ot The fr st
constant regi gierapedtiecaritibady o@bﬂﬁger&ﬁiddtnbﬁrdg'lﬂéﬁttl@ér@bﬂcdrﬁ‘ﬁﬁ@hgbQ\/% domain is
aligned with the vari abl e donmain of the heavy chain. The light chains of

ant i bodi es f r gainashaviag theysequensg&af SEQ-LBNGL7 aadiagiledom@inpidheot two types

cal | ed Kappa SQﬂJé@MQSé@ﬁ@N@"Bt he am no acid sequence of the constant
regi on. Depending on the am no acid sequence of the constant region of

their heavy chains, human anti bodi es can be 30 assigned to five different
classes, I1gA |gD IgE 1gGand IgM 1gG and | gA
( 10
1.1.2_Human antibodies

Human antibodies may be produced by a number of methods known to
those of skill in the art. Human antibodies can be made by the hybridoma
15 method using human myeloma or mouse-human heteromyeloma cells
lines see Kozbor J.Immunol 133, 3001, (1984) and Brodeur, Monoclonal
Antibody Production Techniques and Applications, pp51-63 (Marcel
Dekker Inc, 1987). Alternative methods include the use of phage libraries
or transgenic mice both of which utilize human V region repertories (see
20 Winter G, (1994), Annu.Rev.Immunol 12,433-455, Green LL {1999),
{ J.Immunol.methods 231, 11-23).
Several strains of fransgenic mice are now available wherein their mouse

immunoglobulin loci has been replaced with human immunoglobulin gene
segments (see Tomizuka K, (2000) PNAS 97,722-727; Fishwild D.M

25  (1996) Nature Biotechnol. 14,845-851, Mendez MJ, 1997, Nature
Genetics, 15,146-156). Upon antigen challenge such mice are capable of
producing a repertoire of human antibodies from which antibodies of
interest can be selected. Of particular note is the Trimera™ system (see
Eren R et al, (1998) Immunoclogy 93:154-161) where human lymphocytes

30 are transplanted into irradiated mice, the Selected Lymphocyie Antibody

36



34 WD 2006/ 003407 PCT/ GB2005/ 002581 can be further subdivided into

subcl asses, 1gGl, 1g&, 1gG& and 1g&4; and I gAl and | gA2. Species variants
exist with nouse and rat having at |east 1g&a, |1g&b. The variabl e donain
of the antibody confers binding specificity upon the antibody with certain
regi ons di S BAYWarticular 5 variability called conplpgr?&ﬁzé?ﬁ‘pfﬁm

determ ning regions (CDRs). The nore conserved portions of the variable
region are called Framework regions (FR). The variabl e domai ns of intact
heavy and |ight chains each conprise four FR connected by three CDRs. The
CDRs in each chain are held together in close proximty by the FR regions
and with the CDRs from 10 the other chain éontribute o_the formation of the

anti gen bi ndi RyStem S, ser Baberaket affNABAIM I L ARIDNSBL direct!y
involved in t Wp7af : | i [ xhi bit various
effector fu ncItq ?%1%2 r‘ét@%zggp;&gﬂlfgigggﬁ%snélj%néfggr?thiaig(?%; ?1 J;B)gﬂg’g nt

cel | -nmedi at ed e poots i odygengmtiongypeedira follaves to Fc
receptor, hal ?‘Ealﬁifei c% 3 H f te vi ]'% Enonata Fc receptor (Fcén) and
conpl enment deﬁ%?ﬂ:ina @’t%’?‘ﬁﬁggi 'ﬂ{?r\ﬂdfas‘? ‘g %1pr8°%%’r{ﬁ(ﬂﬁ'g§ﬁeof t he conpl enent
cascade. |5 ORgn&mbASE Wﬁg@ﬁrxaﬁ@)i SANBItEhaN S SpRBatR iPlailbbRfRRRUL i C

anti body that specifically binds hlL-13, which anti body nodul ates (e.qg.

inhibits or Norfhaiek#c udirg the Mogtodomabetesbpolopyl - 13 and hiL-13R  The
intact { therapeutic antibody may conprise a constant region of any isotype
or subcl ass thereof described supra. In one enbodi nent, the antibody is of

the 19G i sot ypRageaispiagitbslindlodypédn bd Deed s proedie Mathdncaritibbdiedqsang, rabbit,
primate or human. In one typical enbodinent, the anti bOdégl s 25 primte
(3 .

(such as cynoti®ggasts taprpolls see MasratieftyoNatarea148,562-568<189@) and\p99155369,
093/ 02108) OBfHIRBRD et al (1994) EMBO 13:3245-3260.  According to this

technigue antibody V domain genes are cloned in frame into either a
major or minor coat of protein gene of a filamentous bacteriophage such
as M13 or fd and displayed (usually with the aid of a helper phage) as
functional antibody fragments on the surface of the phage particle.

15  Selections based on the functional properties of the antibody result in

~ selection of the gene encoding the antibody exhibiting those properties.
The phage display technique can be used to select antigen specific
antibodies from libraries made from human B cells taken from individuals
afflicted with a disease or disorder described above or alternatively from

20 unimmunized human donors (see Marks; J.Mol.Bio. 222,5681-597, 1991).

( ‘Where an intact human antibody is desired comprising a Fc domain it is
necessary to reclone the phage displayed derived fragment into a
mammalian expression vectors comprising the desired constant regions
and establishing stable expressing cell lines.

25 The technique of affinity maturation (Marks; Bio/technol 10,779-783
(1992)) may be used fo improve binding affinity wherein the affinity of the
primary human antibody is improved by sequentially replacing the H and L
chain V regions with naturally occurring variants and selecting on the
basis of improved binding affinities. Variants of this technique such as
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I n anot her enbodi nent there is provided an isolated intact therapeutic

anti body conprising a CORH3 of SEQI.D.NO 3. In another enbodi nent 35 WO
2006/ 003407 PCT/ GB2005/ 002581 there is provided an intact therapeutic

anti body c ] Si variable region having CDRs of SEQ I .D. NO 1, 2,3,4,5
and 6. In %lzbwo&ﬂggﬂﬁodi ment, there is provided an isol & W&P?’W&ssﬂnt act 5
t herapeutic anti body or antigen binding fragnent thereof conprising a VH
dormai n having the sequence of SEQI.D.NO 7 and a VL domain of the sequence
of SEQI1.D.NO 8. 10 1.1.2 Human anti bodi es Human anti bodi es may be produced
by a nunber of nmethods known to those of skill in the art. Human anti bodi es

can be made by | r use- human
het er omyel ona céﬁ%éq’?"%r{ln% arﬁgﬁkgﬁﬁmﬁgﬁgm&%@l@%éﬁ%and
Brodeur, MonodVateshoustnNuechAyidPRe$ T, 2865-P268f1988)s and Applications,

pp51- 63 (Marcel Dekker Inc, 1987). Alternative nmethods include the use of
phage libraries ortransgenic mce both of which utilize human V region

repertories (ngﬁa%ﬂfe?%n@odfrﬁ%"thereﬁ@gi’b\@éﬂ LATEeNRbd hanfddnthep, Geen LL

(1999), J.Immunol. nethods 231 everal strains of transgenic m ce
are now avéi | digrepentic emtanGmrranﬁgesblndmngemﬂhenemf whinh srecifisatyn r epl aced

67, 722-727; FEUR e 0 f e e R SPER RS Pk 651 hondez no.
1997, Nature peewnsdn B-13and4#8--13R). Upon anti gen chal |l enge such mce are
g? pable of - pj Odggtlhg? aspectqgértecils B?ov?éedhgnnggla?ec} hgggh?r?tagtrtohrgrﬂlugg anti bodi es
antibody or antigen binding fragment thereof comprising 2 CORH3 of
{ 10 SEQ.LD.NO: 3 which specifically binds hiL-13 and modulates {e.g. inhibits
or blocks) the interaction between hIL-13 and hIL-13R. In ancther aspect
there is provided an isolated human intact therapeutic antibody or antigen
binding fragment thereof comprising a variable region having CDRs of
SEQ.L.D.NO: 1, 2, 3, 4, 5 and 6 as defined supra.

15

1.2 Chimaeric and Humanised Antibodies

20  The use of intact non-human antibodies in the treatment of human
( diseases or disorders carries with it the potential for the now well

established problems of immunogenicity, that is the immune system of
the patient may recognise the non-human intact antibody as non-self and
mount a neutralising response. This is particularly evident upon multiple

25 administration of the non-human antibody to a human patient. Various
technigues have been developed over the years to overcome these
problems and generally involve reducing the composition of non-human
amino acid sequences in the intact antibody whilst retaining the relative
ease in obtaining non-human antibodies from an immunised animal e.q.

30 mouse, rat or rabbit. Broadly two approaches have been used to achieve
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I nterest can be selected. O particular note is the TrineraT" system (see
Eren Ret al, (1998) I mmunol ogy 93: 154-161) where human | ynphocytes 30 are
transplanted into irradiated mce, the Sel ected Lynphocyte Anti body 36 WO
2006/ 003407 _PCT/ GB2005/ 002581 System (SLAM see Babcock et al, PNAS (1996)
93: 7843- 78481 WA human (or ot her speci es) | ynphocyt eBCHGB2WENRS3T vel y
put through a massive pooled in vitro anti body generation procedure followed
by deconvulated, Iimting dilution and sel ection procedure and the 5
Xenonmouse |1 TM (Abgeni x Inc). An alternative approach is available from

Mor phot ek 1 nc using the MrphodomaTM t echnol ogy. Phage di spl ay technol ogy

Rt oty oy 0656 SRBArR (R el iy CRFRTY cheiolB e 3554) eneo
13: 3245- 3260. Hpra diggl rbehtiuzh dsafbiss)uariablel depshin Yusker@i HhapaRs are

cloned in frame into either a major or mnor coat of protein gene of a
fil ament ous b&ensianbgige Baedusedbeantigen-bindinghsiteiefsan aytdpdyisual Iy with the

aid of a help f We! | £ : surface of

t he phage par ?é%ﬁ[ﬁgég%hgiﬁhgc\{é?%h? %glgengr%%%Bﬁﬂiae{'&gagﬁﬁgﬁgr&%%g%rties of the
ant i body r ésulkinding affinite éor tha antigém eubasuires dhoel efigctohiinatidmdooftie exhi bi ti ng

t hose properties. The age. di spl a echni can pe used,to sel ect antigen
specific ant iW%@W%@Q'BP&"P@;%ﬁ@%@PW?gﬁf%r%ﬁp%“égﬁ@& aken from

i ndividual s  &fihdtiont 8dchiakedcAbeE 885ra0 ICHIMEEHEIShtILIRESS aleapirBRy e or
alternatively from 20 uni nmuni zed human donors (see Marks; "J. Ml . Bi o

222, 581-597,  peedyced using ecembinart ANA methodst PNAENcodingdbe astibediapr i si ng a

oo a8 PSS BB B8 SR RURRG DO P 1 00T

10 (e.g. by using oligonucleotide probes that are capable of binding
specifically to genes encoding the H and L chains of the antibody of the
invention, e.g. DNA encoding SEQ.1.D.NO 1,2,3,4,5 and 6 described
supra). Hybridoma cells serve as a typical source of such DNA., Once

~ isolated, the DNA is placed into expression vectors which are then

15 transfected into host cells such as E.Cofi, COS cells, CHO cells or
myeloma cells that do not otherwise produce immunoglobulin protein to
obtain synthesis of the antibody. The DNA may be modified by
‘substituting the coding sequence for human L and H chains for the
corresponding non-human {e.g. murine} H and L constant regions see e.g.

20 Morrison; PNAS 81, 6851 (1984).

The second approach involves the generation of humanised antibodies
wherein the non-human content of the antibody is reduced by humanizing
the variable regions. Two techniques for humanisation have gained

25 popularity. The first is humanisation by CDR grafting. CDRs build loops
close to the antibody's N-terminus where they form a surface mounted in a
scaffold provided by the framework regions. Antigen-binding specificity of
the antibody is mainly defined by the topography and by the chemical
characteristics of its CDR surface. These features are in turn determined

30 by the conformation of the individual CDRs, by the relative disposition of
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and establishing stable expressing cell lines. 25 The technique of affinity
mat uration (Marks; Bio/technol 10,779-783 (1992)) nay be used to inprove
binding affinity wherein the affinity of the prinmary human antibody is

i nproved by se uentlally replacing the Hand L chain V r
naturally &%&ﬂﬁ ‘ﬁ@o vari ants and sel ecting on the basi ;C%ﬁmﬁ O%éﬂ bi ndi ng
affinities. Variants of this technique such as 37 WO 2006/ 003407

PCT/ GB2005/ 002581 "epitope inprinting" are now al so avail able see WO
93/06213. See al so Waterhouse; Nucl.Acids Res 21, 2265-2266 (1993). Thus in
anot her enbodi ment there is provided an isol ated human intact 5 therapeutic

ti bod bi f t, th bi nd
AL 13 and. mofin GPRe. pAY kY the AREFE 8he dppetke P8 Ebebs o e bet weon
hi'L-13 and hl jgsifiiRs donpisdid'8le @ORACIA fa @bdréaﬁmwm%o’yé ic#9lcahed human

I nt act therapeutlc anti bo or antigen Dbinding fragnment theréof conprising
a CDRH3 of | heashigved bygms egwnlyctheg&%at of 2 apnhupanes. simuie)and nodul at es

(e.g. inh b'tgnt.q%L&@&&%ar-gn Enddib SIS hamaRTHapalo!dackipgpd I L-13R In

anot her aspec ere' 'S provi n 1so uman i her apeutic
anti body of afnam'@wrk“mandlcngslbn'a@wts (seedemés emrmn@&a rtgatarelaﬂ 8P2-< region

rcl:ﬁ?/ Imggr iC([:)Ran ‘1%\)9&9%‘?& 'éc?(ﬁ iﬂég'%%) $ﬁ{8”6% g3§,f ‘?%ﬁ i%%é}e rﬁ"gn ;ﬁt |1b(2)d| es

in the treat ngpR Qfaftmg@é?séjmé?%%:?ﬁasgrt udth'ieOddi'ﬁéléteCr%lériti%ﬁ d‘l"'ahhgéﬁ- the _
potential for the nowwell I shed %y mems of 1 nmmunogenicity, that is
gai

t he i mune sybkindingdiropemies gadiitbafrequenti hal some fiemewonaresidvesct
anti body as n&@n‘?e‘?“es%?erred to as "backmutations”) of the donor antibody need to

( 10  be preserved in the humanised molecule if significant antigen-binding
affinity is to be recovered (see Queen C ef al (1989) PNAS 86, 10,029-
10,033, Co, M et af (1991) Nature 351, 501-502). |n this case, human V
‘regions showing the greatest sequence homology to the non-human donor
antibody are chosen from a database in order to provide the human

15 framework (FR). The selection of human FRs can be made either from
human consensus or individual human antibodies. Where necessary key
residues from the donor antibody are substituted into the human acceptor
framework to preserve CDR conformations. Computer modelling of the
antibody maybe used to help identify such structurally important residues,

20 see W(099/48523.

Alternatively, humanisation maybe achieved by a process of "veneering".
A statistical analysis of unique human and murine immunoglobulin heavy
and light chain variable regions revealed that the precise patterns of

25  exposed residues are different in human and murine antibodies, and most
individual surface positions have a strong preference for a small number
of different residues (see Padlan E.A. et af; (1991) Mol.Immunoi.28, 489-
498 and Pedersen J.T. ef al (1994) J.Mol.Biol. 235; 959-973). Therefore it
is possibie to reduce the immunogenicity of a non-human Fv by replacing

30 exposed residues in its framework regions that differ from those usually
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mount a neutralising response. This is particularly evident upon nultiple 25
adm ni stration of the non-human antibody to a human patient. Various
techni ques have been devel oped over the years to overcone these problens

and gener awd/%ﬂﬁg%% Ve reduci ng the conposition of non- h%[}; p2dHe0Rsfci d
e

sequences in Vact anti body whilst retaining the r ease in
obt ai ni ng non-human anti bodi es from an i muni sed ani mal e.g. 30 nouse, rat
or rabbit. Broadly two approaches have been used to achieve 38 WO

2006/ 003407 PCT/ GB2005/ 002581 this. The first are chimaeric antibodi es,
whi ch generally conprise a non- human (e.g. rodent such as nouse) variable

domai n fused n-binding site
of an anti bodtlo(ﬁlng 'ntﬁ%q éﬁe{!;)%td?e{é &%HQQ\%&IS% %?égﬁ%ﬂiw kﬂe: chi naeric
anti body r et actwselates] \Entlbsudamsgaetfe‘ssmilltw réplacérhentoftthg sarfacé restdidsr es t he

effector functions of_the onst ant on and, are therefore able to
perform ef f ecmﬂyrbﬁ shificieat; fé"@H&?f t§§ ”&@@@r‘{a&'@giesr@ﬂoé‘q invisiiigeta heant i bodi es

are typical | yhumaﬁ%ﬁﬁﬂﬂwé@sﬁ@nr@é@ﬂ@bmm@% th'gg@ ) inPhddRER NG the

antibodies (e.g. cDNA) is |soI ated and sequenced using conventi onal

pr ocedur esS 105@9@776@531 Ebaﬂga@imjomldl'fé‘b?'heleh@mﬁrmogmmameclmabI e of

ot "the’ i noerenlifdtied SO YRR Ri)° TP boba SRRl ddBall | Dol
supra). Hybri gasterasl tosass'veviesdsy"becypie ahly e sadacy ofthe anBibédy fence
I solated, the DNAis placed, into ex ressj on vec ors which are then 15

transfected i Atereole LUPPORing repidyes rerpginundistyrbed| | s, CHO cell's or  nyel oma
cells that do not otherw se produce i munogl obulin protei nto obtain
synthesis of the anti body. The DNA may be nodified by substituting the

codi ng setfuentieus anotharambodimnent iaf Sreainrentianr theteeis provided a chimaeric

therapeutic antibody comprising a non-human (e.g. rodent) variable
domain fused to a human constant region (which maybe of a 1gG isotype
e.g. IgG1) which specifically binds hiL-13 and modulates (e.g. inhibits or
blocks) the interaction between hiL-13 and hIL-13R.
15
In ancther embodiment there is provided a chimaeric therapeutic antibody
comprising a non-human (e.g. rodent) variable region and a human
constant region (which maybe of an 1gG isotype e.g. 1gG1) which
specifically binds hlL~13, which antibody further corﬁprises a CDRH3 of
20 SEQ.1.D.NO3. Such antibodies may further comprise a human constant
( region of the 1gG isotype, e.g. IgG1

In another embodiment there is chimaeric therapeutic antibody comprising
a non~human (e.g. rodent) variable region and a human constant region

25 (which maybe of a igG isotype e.g. IgG1) which specifically binds hIL-13
having the CDRs of SEQ.1.D.NO: 1, 2,3,4,5 and 6.

In another embadiment there is provided a chimaeric therapeutic antibody

comprising a VH domain of SEQ.I.D.NO:7 and a VL domain of
30 SEQ.1.D.NO:8 and a human constant region of an IgG isotype, e.g. IgG1
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correspondi ng non-human (e.g. nmurine) H and L constant regions see e.g. 20
Morrison; PNAS 81, 6851 (1984). The second approach involves the generation
of humani sed anti bodi es wherein the non-hunan content of the antibody is
reduced by humani zing the variable regions. Two techni for ni sation
have gai neWO28064893W arity. The first is humanisation by9%§§36@§@€$ﬁ3.

build I oops <close to the antibody's N-term nus where they forma surface
nounted in a scaffold provided by the franework regi ons. Antigen-binding
specificity of the antibody is mainly defined by the topography and by the
chem cal characteristics of its CDR surface. These features are in turn

di spost ¢ on-ofMab SRR HIBAEC- Reerd BobEI RS In PRSI e by ¢ e
nature and di mfsadnbﬁrbemeémﬁu_smign@ha_l-ﬂsRof the residues conprising the

CDRs. A large decrease in immnogenicity can be achi eved by grafting only
the CDRs of a non-hunman (e.g. nuri ne) ant i bodi es ( donor" anti bodies) onto

human franmewor Qgﬁ;a r .y (see Jones et
a/ (1986) Nat ﬁe%@%g gﬁ%ﬁt tﬁgl% ﬁ%\)ei?/@gl{}?et tlfé%eﬁgél ence 239,
1534-1536) 5 Hawibedy or mﬁgeglrtandmg@'agmenshmamgfwtdch spemfd:aliyrb:mdsehlterrpl ete
retention of b di pr.operti a uent |y nd t hat
some framavvorag %&6@8823 @%t’?@@'ﬁs?'ﬁ 'fsgﬁ"ef@t%{éc'% ch”oa ") of the
donor anti bodwyngegd-1BR. 10 be preserved in the humani sed nol ecule if

significant antigen-binding affinity is to be recovered (see Queen C et al
(1989) PNAS 86, 10,029- 10,033, Co, Met al (1991) Nature 351, 501-502). In

this case, huignMnof SRitARASTINLRYs bRRIMLER bEManRRAUEEERAGID! 00y Lo The

non- human donor anti y are ¢ osen roma abase 1n er to provide the
hufran 10  antibody or antigen binding fragment thereof which specifically binds hiL-
13 and comprises a CORH3 of SEQ.1.D.NO: 3. Such antibodies may

comprise a human constant region of the IgG isotype, e.g. IgG1.

In another embodiment there is provided a humanised therapeutic

15 antibody or antigen binding fragment thereof which specifically binds hiL-
13 and comprises CDRs of SEQ.1.D.NO1, 2,3,4,5 and 6. Such antibodies
may comprise a human constant region of the {gG isotype, e.q. IgG1.

In accordance with the present invention there is provided a humanised

20 - therapeutic antibody which antibody comprises a VH domain selected
from the group of: SEQ.1.D.NO:11, 12, 13, 14 and a V|. domain selected
from the group of: SEQ.1.D.NO;15,16. Such antibodies may comprise a
human constant region of the IgG isotype e.g. IgG1.

25  In another embodiment there is provided a humanised therapeutic

antibody which antibody comprises a VH domain of SEQ.L.D.NO: 11 and a
VL domain of SEQ.[.D.NO:15.
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15 framework (FR). The sel ection of human FRs can be nade either from hunman
consensus or individual human anti bodi es. Where necessary key residues from
t he donor antibody are substituted into the human acceptor franework to
preserve CDR conformations. Conputer nodelling of the antibody naybe used
to hel p i d®ift30p&/0034MTh structural |y i nportant residues, PQ@“%@@%@ﬁ§ 48523.

Al ternatively, humani sation maybe achi eved by a process of "veneering". A
statistical analysis of unique human and nuri ne inmunogl obulin heavy and

|l ight chain variable regions revealed that the precise patterns of 25
exposed residues are different in human and nurine antibodi es, and nost

i ndi vidual surface positions have a strq reference for a snall nunber of
ditforent rosiBADOUIRSGSUMER Hore Isarowded BAseanisgs herRsvGr. 28, 489- 498

and Pedersen Jagffibo&% whfich ditibliy-toMprises ?'\/;IH ddma @@S@@?)%.NB‘WZ?&'W git s

possi ble to reduce the 1 nmunogenicity o non-hunan y replacing 30
exposed resi dodsdomain ef SEQHEWIK1%.egi ons that differ fromthose usually 40
WO 2006/ 003407 PCT/ GB2005/ 002581 found in human anti bodi es. Because protein
antigenicity may be correlated with surface accessibility, replacenent of

the surface rdaisgutier embodimesithbrecisenbviled & tnmtiniddietharapeatizar i abl e region
"invisible" to the %%Atmmne system \()a_l('ae also Mark GE. at al (1994) in

Handbook of 5 an¥iBedy {pRdy ¢aEhIses awdt domai ofpleQdHANGJS aA of

nmonocl onal AR @&ﬂ%\ﬁﬁsof IIgRE:Merl ag, ppl 05-134). This procedure of
humani sation 1s referred to as "veneering" because only the surface of the

antibody is altered, the supporting residues remain undisturbed. 10 Thus
anot her enbodinent. of the inyv ion there s . provi.ded,a chipmeric
et apeuti o il BB EbHEABERThe s e ol e BB AP ab o
( 10 antibody which antibody comprises a VH domain of SEQ.L.D.NO: 14 and a
VL domain of SEQ.1.D.NO:15.

In another embodiment there is provided a humanised therapeutic
- antibody which antibody comprises a VH domain of SEQ.I.D.NO: 11 and a
15 VL domain of SEQ.L.D.NO:16.

In another embodiment there is provided a humanised therapeutic
antibody which antibody comprises a VH domain of SEQ.L.D.NO: 12 and a
VL domain of SEQ.1.D.NO:16.
20 ' ‘
( In another embodiment there is provided a humanised therapeutic
antibody which antibody comprises a VH domain of SEQ.I.D.NO: 13 and a
VL domain of SEQ.1.D.NO:16.

25  In another embodiment there is provided a humanised therapeutic
antibody which antibody comprises a VH domain of SEQ.L.LD.NO: 14 and a

VL domain of SEQ.I.D.NO:186

In another embodiment of the present invention there is provided a
30 humanised therapeutic antibody or antigen binding fragment thereof which
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domain fused to a human constant region (which maybe of a 1gGisotype e.g.
| g@) which specifically binds hlL-13 and nodul ates (e.g. inhibits or

bl ocks) the interaction between hlL-13 and hlL-13R 15 In another embodi nment
there is prowzged a chinmaeric therapeutic antibody conprising a non-human
(e.qg. rodenYVP W% e region and a human constant regi BEI/GRRI0SMOKy be of
an lgGisotype e.g. 1g@) which specifically binds hlL-13, which anti body
further conprises a CDRH3 of 20 SEQ I.D. NOB. Such anti bodi es may further
conprise a human constant region of the IgGisotype, e.g. 1gGlL In another
enbodi nent there is chimaeric therapeutic antibody conprising a non-human

e.g. rodent) varj ab I a hungm t an i 25 (whi ch maybe
O 5 1 96 | sot yHECkiegly pigas P oneEeiB AP 2RgY B %"‘%W?qﬂedhgw hg t he CDRS
of SEQ I.D. Noco?n r%e@ C‘DﬁH@r(QE@) I DW@@?bBﬁ’éna@l DRsFHfOV' ded a
chimaeric thera eutlc antib conpri Sing Hdomaln of D.NO 7 and a

VL domain of QtQ.NO! R, § Bé.lﬁl(ﬁ Whﬁ'ﬁmﬁhedgﬁgtlﬁﬁ§elﬁ§@dcffpmﬁh%19!'qu@6 i sot ype,

e.g. lgG 41 7. i.tically - binds
hLL 13 and rmd%ﬁ %998 9%%% 7£ % H@bﬁgﬁ%%cgélﬁb Eﬁ&ra H on between

hl L- 13 and5hl Ifram@voﬂ(rregmt Brd tlmwtascﬂumttposituenssicﬁtm bumdecaceepiorani sed

t herapeutic 5

. bqd h f h
speci 11 cal |y BERKSTA frameyiork gt dubatiited Byehd Sorabnanting Grsidiesdreyd ¢ ne
i nteraction bt wRedofBrlantiBoaPRemierid #5m WhicR SRS i$EBAMATENt there is

provi ded a humani sed therapeutic 10 anti body or antigen binding fragnment
t hereof which specifically binds hlL-

It will be apparent to those skilied in the art that the term "derived" is
( 10 intended to define not only the source in the sense of it being the physical
origin for the material but also to define material which is structurally
identical (in terms of primary amino acid sequence) to the material but
which does not originate from the reference source. Thus "residues found
in the donor antibody from which CDRH3 is derived” need not necessarily
15  have been purified from the donor antibody. '

In another embodiment there is provided a humanised therapeutic
antibody or antigen binding fragment thereof which specifically binds hiL-
13 wherein said antibody or fragment thereof comprises CDRH3 of
20 SEQ.|.D.NO:3 optionally further comprising CDRs of SEQ.I.D.NO:1, 2, 4,5
{ and 6 wherein the human heavy chain framework comprises one or more
(e.g. all) of the following residues (or a conservative substitute thereof}:

Position Residue
25 38 I
19 R
73 T
81 R
and the human light chain comprises
30 Position Residue



13 and conprises a CDRH3 of SEQ1.D.NO 3. Such antibodies nmay conprise a
human constant region of the 1gGisotype, e.g. 1gGl. In another enbodi nent
there is provided a humani sed therapeutic 15 anti body or anti gen binding
fragnent thereof which specifically binds hlL- 13 and c | of
SEQ | . D. NOWO P0G00440 51 6. Such antibodies may conpri %@@%ﬁ‘%@%&%nst ant
region of the 1gGisotype, e.g. 1gGl. In accordance with the present
invention there is provided a humani sed 20 therapeutic anti body which

anti body conprises a VH domain selected fromthe group of. SEQ I.D. NO 11,
12, 13, 14 and a VL domain selected fromthe group of. SEQ I.D. NO 15, 16.
Such anti bodi esrggay conprise a,,human constant region of the 1gG i sotype
e.g. 1gGL. 25 Ir"anot her errbodiYnent there is provided a humani sed

t herapeutic antibody which anti body conprises a VH donmain of SEQI.D.NO 11
and a VL domai,n of SEQ I.D. NO 15. 42 WO 20061003407 PCTI GB20051002551 In
anot her emboditigmellraeegnisad inthe atdhatcartaimaminiasia sSHRBEUEPRS agnt i body whi ch

ti bod i i . : : ; i f
a0 body, COMprd gtfed S elRs SRR Anfhc Biod i Mo GAUBI™
t herapeuti & aasédodyomrmaonn sidetdhabtgropertiesi anessubstitdtidosmithinogro®E. | . D. NO 13
d VL d i f. SEQ L.D. NO.15. | th nbqgdi. t, there | i ded
humani sed ¢ oGBS aRe ARt all AL Tin SBERY AN Tee R Ral n of
SEQ I. D.NO  1thepidertion/dr StifnidingkahmeRt tNerddt-ard 'f'ev\%’dmé@% enmbodi ment

there is provided a humani sed therapeutic  antibody ich anti body conprises
a VH domai n ofomsEyative sybstittionp.gses the following table:

( 10

Side chain | Members
Hydrophobic met, ala,val leu,ile
neutral hydrophilic cys, ser, thr

Acidic asp, glu

Basic asn, gin, his, lys, arg
residues that influence chain gly, pro

orientation

Aromatic ‘ ' trp, tyr, phe

In accordance with the present invention there is provided a humanised

15 therapeutic antibody comprising a heavy chain selected from the group
consisting of: SEQ.I.D.NO: 18,19,20,21 and a light chain selected from the
group consisting of; SEQ.I.D.NO:22, 23.

In one embodiment of the invention there is provided a humanised

20 therapeutic antibody which specifically binds hil.-13 comprising a heavy
chain of SEQ.I.D.NQ:18 and a light chain of SEQ.[.D.NO:22.
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15 VL domain of SEQ I.D.NO 16. In another enbodi nent there is provided a
humani sed therapeutic antibody which anti body conprises a VH domai n of
SEQI.D.NO 12 and a VL domain of SEQ I.D.NG 16. 20 In another enbodi nent
there is provided a humani sed therapeutic antibody which anti body conpri ses
a VH donai n"VERYSET D NO 13 and a VL donmin of SEQ | .REWEBAES00251| n

anot her enbodi nent there is provided a humani sed therapeutic antibody which
anti body conprises a VH domain of SEQI1.D.NO 14 and a VL donmain of

SEQ 1.D.NO 16 In anot her enbodi nent of the present invention there is

provi ded a 30 humani sed therapeutic antibody or antigen binding fragnment

h f which 0 . ) /, ifically bind

oo o RO ARE SR B

é SEA?- I. D Nt0h3)th9|ra_tddeati@bhﬁt|)ddy{wme? speﬁiﬁcat h'lwibigdmﬁa méqmﬁﬁé@\t_ galghdlag%é&?g, 5 gnd
erein the resi sel ec ro e, gro consisting o , 38, an

81 of the huwazbﬁgégrl-mmigéﬁﬁiqm%ﬂPP%H@%&E@-ﬁ@dﬂé@%gd t he resi due at

position 85 of the human acceptor |ight chain framework are substituted by

t he correspondi ng residues found in the donor antibody franmework from which
CDRH3 i s dér i JVednelembadimebtotihpanention dhareds praviddd abuimanised art t hat the

term"derived",is 10,.i ntgndgd t.o, defi.pe not I e sour.ce in the sense of
L+ bei na t e dho@pEtic SRR vhiEh SBraRel Hn ML AT eSS AR mt or el
which is strughairedf SEQIIIRNO:2@landialight EREin&Ff SEQ.MBINO@P, no aci d sequence)
to the material but which does not originate fromthe reference source.

Thus "residues found
In one embodiment of the invention there is provided a humanised

( 10 therapeutic antibody which specifically binds hlL-13 comprising a heavy
chain of SEQ.1.D.NQO:21 and a light chain of SEQ.1.D.NO:22.

In one embodiment of the invention there is provided a humanised
therapeutic antibody which specifically binds hIL-13 comprising a heavy
15 chain of SEQ..D.NO:;18 and a light chain of SEQ.I.D.NO:23.

In one embodiment of the invention there is provided a humanised
therapeutic antibody which specifically binds hlL-13 comprising a heavy
chain of SEQ.1.D.NO:;19 and a light chain of SEQ.1.D.NO:23.
20
( In one embodiment of the invention there is provided a humanised
therapeutic antibody which specifically binds hlL-13 comprising a heavy
chain of SEQ.I.D.NO:20 and a light chain of SEQ.|.D.NO:23.

25  In one embodiment of the invention there is provided a humanised
therapeutic antibody which specifically binds hlL.-13 comprising a heavy

chain of SEQ.I.D.NO:21 and a light chain of SEQ.|.D.NO:23.

1.3 Bispecific antibodies

30
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in the donor antibody fromwhich CORH3 is derived" need not necessarily 15
have been purified fromthe donor antibody. In another enbodi nent there is
provi ded a humani sed therapeutic antibody or antigen binding fragnent

t hereof which specifically binds hlL- 13 wherein said anti body or fragnent

t her eof corf®R#EeS0BORH3 of 20 SEQ | . D. NO 3 optional |y fRGTHER2085MBBIsi ng
CDRs of SEQI.D.NO1, 2, 4, 5 and 6 wherein the human heavy chai n franmework

conprises one or nore (e.g. all) of the follow ng residues (or a
conservative substitute thereof): Position Residue 25 38 1 19 R 73 T 81
R and the human |Iight chain conprises 30 Position Residue 44 WO 2006/ 003407
PCT/ GB2005/ 002581 85 V It is well recognised in the art that certain am no
aci d subst i t uth bisgeeifie antilberyt igam andibpdy gvungm@ape%cttlesaf@rﬁbleaaﬁ ds are
divided into o]

substituti onsq\’/v\n tbﬁfererrft %ﬁﬁg’%?hm&ﬁgﬁ arl?'?\gﬁ %t]gl’} Qgﬁ%&? % of the

bi ndi ng af fi nithe actf '[trb@mamllybﬂ'dyrecbmbiriwt prodeetiow of bispacific gﬁlﬁbdnilmﬂl ng

Fol l'ow ng. t abliEpases o 41 ChePoRIATLEL 1o TRSRHIBIE Hhebainds Ghialal | eu. i 1 e
5 pairs, where the two H chains have different binding specificities see
Milistein ef af, Nature 305 537-539 (1983), WO93/08829 and Traunecker
ef al EMBO, 10, 1991, 3655-3659. Because of the random assoriment of
H and L chains, a potential mixture of ten different antibody structures are
- produced of which only one has the desired binding specificity. An
{ 10 alternative approach involves fusing the variable domains with the desired
binding specificities to heavy chain constant region comprising at least
part of the hinge region, CH2 and CH3 regions. It is preferred to have the
CH1 region containing the site necessary for light chain binding present in
at least one of the fusions. DNA encoding these fusions, and if desired
15 the L chain are inserted into separate expression vectors and are then
cotransfected into a suitable host organism. It is possible though to insert
the coding sequences for two or all three chains into one expression
vector. In one preferred approach, the bispecific antibody is composed of
a H chain with a first binding specificity in one arm and a H-L chain pair,
20 providing a second binding specificity in the other arm, see W094/04690.
( : Also see Suresh et al Methods in Enzymology 121, 210, 1986.

In one embodiment of the invention there is provided a bispecific
therapeutic antibody wherein at least one binding specificity of said

25  antibody is for hiL-13, wherein said antibody modulates (e.g. inhibits or
blocks) the interaction between hiL-13 and IL-13R. Such antibodies may
further comprise a human constant region of the 1gG isotype, e.g. IgG1. In
some embodiments, the bispecific therapeutic antibody has a first binding
specificity for hlL-13 and modulates (e.g. inhibits or blocks) the interaction

30 between hiL-13 and hiL-13R and a second binding specificity for hiL-4
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neutral hydrophilic cys, ser, thr Acidic asp, glu Basic asn, gin, his, lys,
arg residues that influence chain gly, pro orientation Aromatic trp, tyr,
phe I n accordance with the present invention there is provided a humani sed
15 therapeutic anti body conprising a heavy chain selected fromthe group
consi sti ng Y9 2006093497 D. NO 18, 19, 20, 21 and a |ight chai PE&REIEN2BE om t he
group consisting of; SEQI1.D.NO 22, 23. In one enbodi nent of the invention
there is provided a humani sed 20 therapeutic anti body which specifically
bi nds hlL-13 conprising a heavy chain of SEQI.D.NO 18 and a |ight chain of
SEQ |.D. NO 22. 45 WD 2006/ 003407 PCT/ GB2005/ 002581 | n one enbodi nent of the
invention there is provided a humani sed therapeutic antibody which
speci fical | y tgnddsodilatesdedn iphibits ergpleckse e interaetion katweeohil-Bavdao and a
| i ght chain O?eéﬁﬁ%ﬂ Pali&422. 5 In one enbodi nent of the invention there is
provi ded a humamlsedf0 P erapeutic anti body which specifically binds hlL-13
conprising a heavy chain of SEQ1.D. NGO 20 and a |ight chain of
.he_invention there isﬁgrovided a

SEQ. | .D. NO 22. | 1hodj t . of
harani Sed 1o Ihehe SBTRAUIaR: STaBs JNGRHOR MSie 8 PiPUMer DERESRt) L 15 compr i si ng
a heavy chai habpSHR AntBoviteranchtiedst BRE LM sSRciRRQdr sBNO. 22. I n one

enbodi ment of the invention'there is provided a hunani séd therapeutic
ant i body whi cBntibready isifeablly1dhiwhesein said antbeely coginiigea aHeRRYI3 afs chai n of

SEQ 1. D. NO 18 ¢l B.Nib98! §0&H OnHodiis by RirkEr 28mprise a human constant

region of the 1gG isotype, e.g. IgG1.

( 10 In one embodiment of the invention there is provided a bispecific
therapeutic antibody wherein at least one binding specificity of said
antibody is for hiL-13, wherein said antibody comprises at least CDRs of
SEQ.I.D.NO: 1, 2,3,4,5 and 6. Such antibodies may further comprise a
human constant region of the IgG isotype, e.g. IgG1. |

15

1.4 Antibody Fragments

20 in certain embodiments of the invention there is provided therapeutic
{ antibody fragments which modulate the interaction between hll-13 and
hiL-13R. Such fragments may be functional antigen binding fragments of
intact and/or humanised and/or chimaeric antibodies such as Fab, Fab’,
F(ab"),, Fv, ScFv fragments of the antibodies described supra.

25 Traditionally such fragments are produced by the proteolytic digestion of
intact antibodies by e.g. papain digestion (see for example, WO 94/28348)
but may be produced directly from recombinantly transformed host cells.
For the production of ScFv, see Bird ef al ;(1988) Science, 242, 423-426.
In addition, antibody fragments may be produced using a variety of

30 engineering techniques as described below.
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I n one enbodi nent of the invention there is provided a humani sed
t herapeutic anti body which specifically binds hlL-13 conprising a heavy
chain of SEQ1.D.NO 19 and a light chain of SEQI.D.NO 23. 20 In one

enbodi ment _of the invention there is provided a humanis i C
anti body wWHEH' €W tically binds hiL-1 3 conprising a §§5®93@ﬁ§$§} of

SEQI.D.NO 20 and a light chain of SEQ1.D. NG 23. 25 In one enbodi nent of
the invention there is provided a humani sed therapeutic antibody which
specifically binds hlL-13 conprising a heavy chain of SEQI.D.NO 21 and a
light chain of SEQ1.D. NO 23. 1.3 Bispecific antibodies 30 46 WO

2006/ 003407 PCT/ GB2005/ 002581 A bispecific antibody is an anti body having
bi ndi ng specificities for at least two different epitopes. Mthods of

maki ng such anti bodies are known in the art. Traditionally, the reconbi nant
production of bispecific antibodies is based on the coexpression of two

i nmunogl obul i RV fragmeants apeeaita haxe ipwerdntergrdios aneegy ldhelr dwaichaingave

(o oe) "oty HRRSEAERSh A B e dBbBaloth AoyulBhisd 207 037,200
of the ranfiondawains; theythave baendmded vdﬂhaiaﬂidea(w ehal, (1988) Scienesof ten
R T P T R o R
vari abl e doma{@echérubet BEad erag0I BiodNemsistng 28088631867) #5d HdobeRvy chai n
constant region conprising at |east part” of the hinge region, CH2 and CH3
fegi ons. 11 i Bolgt BRéatians (ZouredeE(1998). Repkein Sgi.ch 78ntEn SHVL he si t o
necessary for gL @Rk Kb BHE o) hetRBls W8Il known to those skilled in the
( 10 art see Whitlow et a/ (1991) Methods companion Methods Enzymol, 2, 97-
105 and Huston et af (1993) Int.Rev.Immunol 10, 195-217. ScFv may be
produced in bacterial cells such as £.Cofj but are more preferably
produced in eukaryotic cells. One disadvantage of ScFv is the
monovalency of the product, which precludes an increased avidity due to
15  polyvalent binding, and their short half-life. Attempts to overcome these
problems include bivalent (ScFv'); produced from ScFV containing an
additional C terminal cysteine by chemical coupling ( Adams ef al (1993)
Can.Res 53, 4026-4034 and McCartney et al (1995) Protein Eng. 8, 301-
314) or by spontaneous site-specific dimerization of ScFv containing an
20 unpaired C terminal cysteine residue (see Kipriyanov ef a/ (1895) Cell.
( Biophys 26, 187-204). Alternatively, ScFv can be forced to form
multimers by shortening the peptide linker to 3 to 12 residues to form
"diabodies", see Holliger ef al PNAS (1993), 90, 6444-6448. Reducing the
linker still further can result in ScFV trimers ("triabodies", see Kortt et a/
25  (1997) Protein Eng, 10, 423-433) and tetramers ("tetrabodies", see Le Gall
et al (1999) FEBS Lett, 453, 164-168). Consiruction of bivalent ScFV
molecules can also be achieved by genetic fusion with protein dimerizing
motifs to form "miniantibodies" (see Pack ef a/ (1992) Biochemistry 31,
1579-1584) and "minibodies" (see Hu ef af (1996), Cancer Res. 56, 3055-

30 3061). ScFv-Sc-Fvtandems ((ScFV)2) may also be produced by linking
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at | east one of the fusions. DNA encoding these fusions, and if desired 15
the L chain are inserted into separate expression vectors and are then
cotransfected into a suitable host organism It is possible though to insert
t he codi ng sequences for two or all three chains into one_expression

vector. |n WRAWBPEHET red approach, the bispecific anti bdf'FRCWEI ed of a
H chain with a first binding specificity in one armand a HL chain pair, 20
provi ding a second binding specificity in the other arm see W94/ 04690.

Al so see Suresh et al Methods in Enzynol ogy 121, 210, 1986. In one

enbodi nent of the invention there is provided a bispecific therapeutic

anti body wherein at | east one bjndi Igg eC| fi R ty of Sﬂﬁg 5 antibody is for
hl L- 13, V\hereltwos%ﬁ[:d’ Lks; o hindgegat é'é‘ le S§° KURIRASLA bl ocks) the

| nteracti on bej e fidtearl! ImdaRineNaodes LapB pRofliba fikigher comr i se

a human constant reg| on o e 1gGi sotype, sone “enbodi nent s,
t he bi speci fi ¢dhe henapalent@sanciationiof h@:ssmglmqhsm fbﬁndlmgdu@peomlsmg y for

i 13 and hi O VkaSma Ram i AoRal cghadied by & SorlieRfi g via7 vo "
2006/ 003403 P@HHIAGPBHOBEBAAtboRY!sE® Kipryancy EEak(109BNIrLL Sanr7ITeacks) t he

i nteraction betmeen hl L-4 and a receptor for hliL-4. In one enbodi nent of
the i nvention A7Rerlds %tab'ﬂ'wf(fé'ﬁh&'%%@é@'ﬂbqg'f@ @%‘P%lﬁ@b@n@damﬁhﬁody wher ei n

at | east one V I erein
said anti body?@t@p@g@@?ﬁlsﬁ i é’bn?ége%%&é F“@W% mgﬁaé'fﬁﬂgr?ltgldg élﬁ%%d,\hrmy
further conprisspraaohbytie foomatiemof singlgichainodiabddies (ReDisovygrein og: |1 gGL. 10
I n one enbodi e |nv ntion there, is ovi ded ecific
ey amcot Lo LoPHS SN GanPar bre BorrbelsitRodkin s bOGEILITRE RS 1 s
{ 10  Kontermann et a/ (1999) J.Immunol.Methods 226 179-188. Tetravalent
bispecific molecules are available by e.g. fusing a ScFv fragment to the

F'

CH3 domain of an igG molecule or to a Fab fragment through the hinge
region see Coloma et al (1997) Nature Biotechnol. 15, 159-163.
Alternatively, tetravalent bispecific molecules have been created by the

15 fusion of bispecific single chain diabodies (see Alt ef al, (1999) FEBS Lett
454, 90-94. Smaller tetravalent bispecific molecules can also be formed
by the dimerization of either ScFv-ScFv tandems with a linker containing a
helix-loop-helix motif (DiBi miniantibodies, see Muller ef al (1998) FEBS
Lett 432, 45-49) or a single chain molecule comprising four antibody

20  variable domains (VH and VL) in an orientation preventing intramolecular

( pairing (tandem diabody, see Kipriyanov et al, (1999) J.Mol.Biol. 293, 41-

56). 'Bispeciﬁc F(ab"). fragments can be created by chemica!'coupling of
Fab' fragments or by heterodimerization through leucine zippers (see
Shalaby ef af, (1992) J.Exp.Med. 175, 217-225 and Kostelny ef a/ (1992),

25  J.mmunol. 148, 1547-1553). Also available are isolated VH and VL
domains (Domantis pic), see US 6, 248,516; US 6,291,158; US 6,
172,197, '

In one embodiment there is provided a therapeutic antibody fragment (e.g.
30 ScFv, Fab, Fab', F(ab'),) or an engineered antibody fragment as

50



antibody is for hlL-1 3, wherein said anti body conprises at | east CDRs of
SEQI.D.NO 1, 2,3,4,5 and 6. Such antibodies may further conprise a human
constant region of the IgGisotype, e.g. 1gGl. 15 1.4 Anti body Fragnents 20
In certain enbodi nents of the invention there is provided therapeutic

anti body frEQARAPSHNhi ch nodul ate the interaction bet wediFTHFE29P0ZY

hl L-13R. Such fragnents nay be functional antigen binding fragnents of

i ntact and/or humani sed and/ or chimaeric antibodi es such as Fab, Fab',
F(ab')2, Fv, ScFv fragnents of the antibodi es described supra. 25
Traditionally such fragnents are produced by the proteolytic digestion of

i ntact tib di t f 94/ 29348
but ey he pr oRsEkeCL e R Resntr Ba3r R E one PiadiARR o BB R el 1 5. For
the producti ogy piocREfthe lﬁt%?ac@ohq)efaﬁ!@én hﬁ_1‘933§|)nd ﬁ&-¢3R91Th%4ﬁeraﬂ>%§nc426- I'n

addi tion, antibody fragnents ma?/ be produced using a variety of
engi neeri ng taahmdwfé@gragntm@a peempdses CORHI\aviog dheseagence Of

PCT/ GB2005100 (VPN ener gy of
their two chal%%ﬂ-'l Ph’g(rjl é%@rd@éﬁ%awﬁgﬁfpé@ﬂg&é gé@%e?]%éts%gn of the VH
and VL 5 demaforth intSEQR.ITAND:bie2d,5 amkéd with peptides (Bird et al, (1988)
Science 242, 423-426, Huston eta!, PNAS, 85, 5879-5883), disulphide bridges
(d ockshuber at at, (1990) Biochem stry, 29, 1362-1367) and "knob in hole"
nmut ati ons (Zhu et a! (1997), Protein Sci., 6, 781-788). ScFv fragnents can
be produced by nmethods well known to those skilled in the 10 art see Witlow
at al (1991) Methods conpani on Methods Enzynol, 2, 97- 105 and Huston at al
(1993) Int.Rev.I|nmunol 10, 195-217. ScFv may be

{ 10 1.5 Heteroconjugate antibodies

Heteroconjugate antibodies also form an embodiment of the present

invention. Heteroconjugate antibodies are composed of two covalently

joined antibodies formed using any convenient cross-linking methods.
15 See, for example, US 4,676,980.

1.6 _Other Modifications.

The interaction between the Fc region of an antibody and various Fc

20 receptors (FcyR) is believed to mediate the effector functions of the

{ antibody which include antibody-dependent cellular cytotoxicity (ADCC),

fixation of complement, phagocytosis and half-life/clearance of the
antibody. Various modifications to the F¢ region of antibodies of the
invention may be carried out depending on the desired property. For

25 example, specific mutations in the Fc region to render an otherwise lytic
antibody, non-lytic is detailed in EP 0629 240B1 and EP 0307 434B2 or
one may incorporate a salvage receptor binding epitope into the antibody
to increase serum half life see US 5,739,277. There are five currently
recognised human Fey receptors, FcyR (1), FeyRlla, FeyRllb, FeyRilla and

30 neonatal FcRn. Shields ef af, (2001) J.Biol.Chem 278, 6591-6604
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produced in bacterial cells such as E. Coll but are nore preferably
produced in eukaryotic cells. One disadvantage of ScFv is the nonoval ency
of the product, which precludes an increased avidity due to 15 pol yval ent
bi nding, and their short half-life. Attenpts to overcone these r obl ens

i ncl ude bi VAP&M60P4RTEy' ) 2 produced from ScFV containimg%ﬁpcgﬁﬂyﬁ??ﬁal C
termnal cysteine by chemcal coupling (Adans et at (1993) Can.Res 53,
4026- 4034 and McCartney eta! (1995) Protein Eng. 8, 301- 314) or by

spont aneous site-specific dinerization of ScFv containing an 20 unpaired C
term nal cysteine residue (see Kipriyanov at a! (1995) Cell. Biophys 26,

187-204). Alternative ScFv can be fqrc tq, form, | tjers, by shortening
the popti de | CRREINSIAISH that 2 sorRBeniseotiGST e et B puavackin BIaged ol | | ger ot

?'n gglé\s; S??rg%ag F?:?I?s,%ﬁife FéA8 an’ﬁ?f}t‘ﬂf&lﬂ%tiiif@disriﬁgt@?ﬁ%g%i&%fﬁ‘ﬁﬁsher can flg,su't

riabodi es”, see Kortt et a rotel n Eng,

423-433) and tcomnagreset. (Obheyraipostilgs" resideed mdGeéd birelingdo 4lLBGRWs FEBS Left,
453, 164-168). Construction of %i val g% chv nol ecul es_can also be achi eved
A2

by genetic fu¥hen akered H?%lﬁﬁlnﬁi roré HASPrE7Q. A2 aﬂ‘i’ Ri'%r_nti bodi es"
(see Pack g; | @gg.( W% i#'tl’fé?@@gﬂz%rﬁéin ag%?ﬁ%g%%@ﬂggf% rtu gi&n@ﬂ?es" (see Hu

at al (199 ncer Res. 5 055 30 30 a (ScFV) 2)
may al so be piChtiuardi ChiZ2. | While frgyRUGKIMES BOREHE B PTOPSEY cERIC O 5e€id@E81 t wo

4576-4582. B EpTding b Eoet e wah ARG eSS % ABUBR YAl ont
rom one ant| Lai ImionEet ANBlaiich? someoalEs R RBaidIBg gnflio o “anort her
ant ébody, ~ seeFkyRil {grgnérg-282pdr RyBUB]e.g.| Gl-203]aBonte Vadants sRowdthe stability
OF s B BPeg foved binding t Fall oF FoyRI but did 1ot ahsct binding to the other

recepfor (e.g. Ser-267Ala improved binding to FcyRIIl but binding to FeyRI

was unaffected). Other variants exhibited improved binding to FcyRI| or

FeyRIll with reduction in binding to the other receptor (e.g. Ser-298Ala

improved binding to FeyRIil and reduced binding to FeyRIl). For FeyRllla,
15 the best binding |gG1 variants had combined alanine substitutions at Ser-

298, Glu-333 and Lys-334. The neonatal FcRn receptor is believed fo be

involved in both antibody clearance and the transcytosis across tissues

(see Junghans R.P (1997) Immunol.Res 16. 28-57 and Ghetie et a/ (2000)

| Annu.Rev.Immunol. 18, 739-766). Human lgG1 residues determined to

20 interact directly with human FcRn includes ile253, Ser254, Lys288,

Thr307, GIn311, Asn434 and His435. Switches at any of these positions

described in this section may enable increased serum half-life and/or

altered effector properties of antibodies of the invention.

25  Other modifications include glycosylation variants of the antibodies of the
~ invention. Glycosylation of antibodies at conserved positions in their
constant regions is known to have a profound effect on antibody function,
particularly effector functioning such as those described above, see for
example, Boyd et al (1996), Mol.Immunol. 32, 1311-1318. Glycosylation
30 variants of the therapeutic antibodies or antigen binding fragments thereof
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I ntroduction of disul phide bridges or "knob in hole" nutations as descri bed
supra or by the formation of single chain diabodies (ScDb) wherein two
hybrid ScFv fragnments are connected through a peptide |inker see 10
Kontermann et al (1999) J. | mmunol. Methods 226 179-188. Tetraval ent

bi speci fi c WOPWEM4Y are available by e.g. fusing a ScPPHYCRAEIOZEY t he

CH3 domain of an 1gG nolecule or to a Fab fragnent through the hinge region
see Coloma et al (1997) Nature Biotechnol. 15, 159-163. Alternatively,
tetraval ent bispecific nol ecul es have been created by the 15 fusion of

bi specific single chain diabodies (see Alt at al, (1999) FEBS Left 454,

90- 94. Smalle etraval nt bis I fic nolecules ca I obeforrred by the
di neri zati on bﬁ Cicial @8#@“%@\‘/‘%‘?@%@?&0%? ﬁarﬁpﬁ)@'@ SERE B ng
hel i x- | oop- he'aUEeHUédtfstlfdib@'délét@ti%'ﬂfm&ﬁﬁiéde&e c%ﬁﬁerﬁfe!h{é?f lﬁiro@uctibi‘a%%) FEBS
Left 432, 45-49) or a single chain nolecul e conpr|5|n? our anti body 20

¢

vari abl e donmaighsParagingtXveerinenrasperaging-Xrtheaeninemet r@gtesmranm ecul ar

pai 119 (£ andam POl ror SEELRE HAIMERor Bhroob Ao licles Bl mo? 93 41-

56). Bispecifi can be ‘create goup? ng of
Fab' fragnent $hecrefdus beatseddd imamipuaiate the ghytosyigtion eﬂam aatnmdyperrsRémee

Shal ab | S d | 992 , 25
> mminol . 148t S1E46Y) BioshBriibiad, e 7a i LAl NPt S iTNER donmi ns
(Dot 15 ©)qc 3ABaBngd okincidisds Fsqod sl ré&aﬁaét@gylaﬂd?\ one

enbodi nment there i's provid t herapeutic anti body ragnent (‘e. 30 ScFv,
Fab, Fab', F( andmyesjalymoem@mmted 4rgalasdosyltrangiersce aad/cscalnm @6/ 003407

P 22005 008 ey rBHahR 3¢ gAY | 22,37
hi - 13R  The ideesasmetitmlfife of the immunoglobulin. Antibodies, in common with
most glycoproteins, are typically produced as a mixture of glycoforms.

This mixture is particularly apparent when antibodies are produced in
eukaryotic, particularly mammalian cells. A variety of methods have been
developed to manufacture defined glycoforms, see Zhang ef al Science

15 (2004), 303, 371, Sears et af, Science, (2001) 291, 2344, Wacker et a/

 (2002) Science, 298 1790, Davis et al (2002) Chem.Rev. 102, 579, Hang

ef al (2001) Acc.Chem.Res 34, 727. Thus the invention contempiates a
plurality of therapeutic (monoclonal) antibodies (which maybe of the IgG
isotype, e.g. 1gG1) as herein described comprising a defined number (e.g.

20 7 orless, for example 5 or less such as two or a single) glycoform(s) of

( said antibodies or antigen binding fragments thereof.

Further embodiments of the invention include therapeutic antibodies of the
invention or antigen binding fragments thereof coupled to a non-

25  proteinaeous polymer such as polyethylene glycol (PEG), polypropylene
glycol or polyoxyalkylene. Conjugation of proteins to PEG is an
established technique for increasing half-life of proteins, as well as
reducing antigenicity and immunogenicity of proteins. The use of
PEGylation with different molecular weights and styles (linear or
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anti body fragnent typically conprises a CDRH3 having the sequence of
SEQI.D.NO 3 optionally together with CDRs having the sequence set 5 forth
in SEQI.D.NO 1,2,4,5 and 6. 10 1.5 Heteroconiugate anti bodies

Het er oconj ugat e anti bodi es al so form an enbodi nent of the present

i nventi on. WREWsBEWH] ugat e anti bodi es are conposed of tiFHSRAPENESRY | oi ned
anti bodi es forned using any conveni ent cross-linking nethods. 15 See, for
exanple, US 4,676,980. 1.6 O her Mdifications. The interaction between the
Fc region of an anti body and various Fc 20 receptors (FcyR) is believed to
medi ate the effector functions of the antibody which include

ant i body- dependent cel | ul ar c¢ytotoxicit fixation of_conpl enent,

y (ADCO) , :
phagocyt osi s é’rﬁ@“mﬂdf)hﬁﬁfbéﬁﬂl"é\éﬁsaﬁﬁt@dd’f'?/ﬂ'ﬁbﬂd ﬁ%\?@%ﬁ/?swli%ﬁa%di fications
to the Fc regi ' i aof 1 t ' ' cagd.-he@rout
dependi ng on tf%énﬁ%né?,gg pro@%?'tg;lil" Eg?l(ggy@ggtrfg Q?ﬁ%ﬂgé@tf ?%g'grrﬁ%gfions in the
Fc region to render an otherwise |ytic antibody, non-lytic is detailed in

EP 0629 24081 EP 0307 4B2 or one nmay incorporate a sal vage receptor
bi ndi ng epi toéﬁg@@gﬁﬂ@%{% to increase serumhalf life see US
5,739, 277. sThere are five currently recognised human Fay receptors, FcyR
(), FcyRila, FcyRIb, FcyRIla and 30 neonatal FcRn. Shields et al, (2001)

J. Bi ol . Chem 276¢ mssantdaentiog elsaronorpiies antitndigsadestiagrpspding
CeyRn i e el SRR Wich RLaREa RS L3 SO KRl e 2
comon set. OQirehilgit,dbe botfdingtalhiietd dfiths thardpedtit ditibddy of the imventierydts  when
altered to al apbng: o P SemenPinaredr comprising'a CORH ¢ SE4.'BRo: 3
( 10  and/or a therapeutic antibody or antigen binding fragment thereof

comprising CDRs of SEQ.1.D.NO: 1,2,3,4,5 and 6 to hIL-13. In some

embodiments, the therapeutic antibody is the murine antibody comprising

a VH domain of SEQ.I.D.NO:7 and a VL domain of SEQ.I.D.NO:8. Such

competing antibodies bind to the same, overlapping or spatially adjacent

15  epitope of hiL-13 as that bound by the therapeutic antibody comprising

CDRs of SEQ.L.LD.NO:1, 2,3,4,5 and 6. The competing antibody or

antibody fragment displays, at equimolar concentrations, at least 25%

inhibition, typically 35% or greater, more typically at least 50% inhibition.

20  Thus in one embodiment of the invention there is provided a method of
( screening a candidate antibody or antibody fragment to determine whether
the candidate antibody or antibody fragment is a competing antibody as
herein described which method comprises the steps of;

25  (a) incubating the candidate antibody or antibody fragment with a
therapeutic antibody comprising CDRH3 of SEQ.1.D.NO: 3, optionally
further comprising CDRs of SEQ.1.D.NO: 1,2,4,5 and 6 (such as a murine
therapeutic antibody having a VH domain of SEQ.I.D.NO:7 and a VL
domain of SEQ.1.D.NC:8 or a humanised therapsutic antibody having a

30 heavy chain of SEQ.I.D.NO: 18 and a light chain of SEQ.1.D.NO:22 or a
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5 239. Al are in the 1gG CH2 domain and clustered near the hinge joining
CHL and CH2. Wiile FcyRl utilizes only the common set of 1gGlL residues for
bi nding, FcyRIl and FcyRI Il interact with distinct residues in addition to
the common set. Alteration of some residues reduced binding only to FcyR |
(e.g. Arg- 290P00600303 R || (e.g. G u-293). Some variants Pﬁﬁ%‘] ®238hpr oved
binding to FcyRIl or FcyR Il but did not affect binding to the other
receptor (e.g. Ser-267Ala inproved binding to FcyRI| but binding to FcyRIII
was unaffected). Qther variants exhibited i nproved binding to FcyRIl or
FcyRIIl with reduction in binding to the other receptor (e.g. Ser-298Ala

i d binding to FcyR || and reduced binding to F For FcyR Ila, 15
the best bi naPHEarges tbarnaiE sREESCTINLA haRty P G SEGLBIVSHE Ut ser
298, G u-333 aRd alikht BRdin J@@.?.@'?ﬁ()?%g%fﬁgﬁ?ﬁﬁiﬁﬁmg frégrAGht tA¥@Ert 0 be

i nvol ved in both antibody cl earance an _transcytosis across tissues
(see Junghans (IR deterngioing whethaoiheranditgte atitodyor@ntihedy fagmeat ( 2000)

Al . Rev. | , =/ L H; i du t ] to 20
‘nteract di 1ROl oteR Mo R AR np PG SLARREREHe o8 i 07
A n311, Ash43antivsty-brs#itigenDindind ragmienbimeredf td hitsé¢3posi tions described in

this section may enable increased serumhalf-life and/or altered effector
properties of antibodies of the invention. 25 Qther nodifications include

gl ycosyl ati onTygfd @Hiso Bf'ovidé%i@86h58ﬂ'igﬁ§nt¥ﬁodgf@ﬁanii§é’ﬁﬂﬁd_ frédmi&@sy! ation of

antibodi es at conserved positions In their Constanht regions Ts known to
have a pr of oulieresffuszich sampetitivaly inhihilsdhe bindinghek a thatidpeutic amtibedy or

(1996) - hor . 1 Al BB LSRR ARAR oeaPel anERR bRy °, 7™
t hérapeut i@ abindimdir@gment taatdaf eomiprisel COR hagng thesséduanees seSRrtO

2006/ 003407 PCTL GR2QON 002551 4 5 6.

In another embodiment there is provided a competing antibody or antigen
binding fragment thereof which competitively inhibits the binding of a

15 therapeutic antibody of the invention to hiL-13 which therapeutic antibody
comprises a heavy chain of SEQ...D.NO:18 and a light chain of
SEQ...D.NO:22. |

A competing antibody or antigen binding fragment thereof maybe of any of
20 the above antibody structures. For example, the competing antibody may
( be a primate or human intact antibody or a humanised antibody preferably
of an IgG isotype e.g. IgG1 or IgG4. Competing antibody fragments
maybe Fab, Fab', F(ab')2, ScFv and the like. A competing antibody may
be produced according to the methods disclosed within this present
25 specification.

30
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of the present invention wherein one or nore carbohydrate noiety is added,
substituted, deleted or nodified are contenplated. Introduction of an
aspar agi ne- X-serine or asparagi ne-X-threonine notif creates a potenti al
site for enzymatic attachnent of carbonhydrate noieties and nmay 5 therefore
be used to Hé%yﬁﬂWBﬂB the glycosylation of an antibody. POTRE2MSeEsSAL
(2001) Biochem stry 40, 8868-8876 the termnal sialyation of a TNFR- 19gG

i mmunoadhesi n was increased through a process of regal actosyl ati on and/or
resialylation using beta-1, 4-gal actosyltransferace and/or al pha, 2,3
sialyltransferase. Increasing the termnal sialylation is believed to 10

I ncrease the half-life of the inmmunoglobulin. Antibodies, in common with
nost gl ycopro Predugtian |y produced as a m xture of glycoforms. This
m xture is particularly apparent when anti bodi es are produced in

eukaryotic, papfibGdiebt ﬂ‘}erlﬁ\][ﬂéfﬁioh%a% ¢®du@ed§é h‘?i%y%ﬁndg?bbﬂlﬂﬁoﬁ‘ﬁuﬁ been

devel oped to manufacture defined glycoforns, see ng at Science 15
(2004), 303, 8EImosepreierably producashasa Maooionabpapulatiom(thatdsiaea eta] (2002)

Sci ence, 298 Vi - ] V. . g at at
(2001) Acc. m%ﬂ@?@g@x,h%ﬁgeﬂbHéﬁgﬁﬁ%ﬂﬁ@ﬂﬂﬁ?ﬁicrﬁl 8%‘%%"&%% drefel plurality of
therapeutix (against opdoificattidentt biadiogisite) irajibef cfursédbe loparensty ype, e. g.

For exanpl o Sthee FEUSD Fdte 4 ek P RN B GOV e SR BO st o
ant | bodi es_of oy ! JRibRIdRAl didnd pREERRInYehi AL beptbbiiedd AThARLERR! S of the
I nvention include therapeutic antibodies of th i'nvention or antigen

bi ndi ng f r agneigesismeesunhf asgoats éseea Bollookmt ap 619990t bimmuoeidVgibbdser such as
Corf ugat i on ot braldpRs s BB RE BR300 a8he bR BRI T casi ng
hal f-1ifeif 5 ahiekrisee PolloeX ét alpor piats ¢seDonir BRN(2000) GurdObmBmogeni city
of proteins. The use of

Biotechnol. 11, 199-204, Ma JK-C (1998), Nat.Med. 4, 601-606, Baez J of

al, BioPharm (2000) 13: 50-54, Stoger E et af; (2000) Plant Mol.Biol.

42:583-590). Antibodies may also be produced by chemical synthesis.

However, antibodies of the invention are typically produced using
15 recombinant cell culturing technology well known to those skilled in the art.

A polynucleotide encoding the antibody is isolated and inserted into a

replicable vector such as a plasmid for further cloning (amplification) or

expression. One useful expression system is a glutamate synthetase

system (such as sold by Lonza Biologics), particularly where the host cell
20 is CHO or NSO (see below). Polynucleotide encoding the antibody is

readily isolated and sequenced using conventional procedures (e.g.

oligonucleotide probes). Vectors that may be used include plasmid, virus,

phage, transposons, minichromsomes of which plasmids are a typical

embodiment. Generally such vectors further include a signal sequence,
25  origin of replication, one or more marker genes, an enhancer element, a

promoter and transcription termination sequences operably linked to the

light and/or heavy chain polynucleotide so as to facilitate expression.

Polynucleotide encoding the light and heavy chains may be inserted into

separate vectors and transfected into the same host cell or, if desired both

30 the heavy chain and light chain can be inserted into the same vector for
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PEGyl ation with different nolecul ar weights and styles (linear or 53 WD
2006/ 003407 PCT/ GB2005/ 002581 branched) has been investigated wth intact
anti bodies as well as Fab' fragnents, see Kounenis |.L. eta/(2000)

Int.J. Pharmaceut. 198:83-95. 2. Conpeting antibodies 5 The present

i nvention a¥QaMe8kehpl at es anti bodi es and anti gen bi ndiM{J/CHBIGYNEEL s of
anti bodi es which specifically bind hlL-13 and conpetitively inhibit, the
binding to hlL-13 of the therapeutic antibody of the invention or antigen
bi ndi ng fragnment thereof conprising a CDRH3 of SEQI.D.NO 3 10 and/or a

t herapeutic antibody or antigen binding fragnent t her eof conprising CDRs of
SEQ I . D. NO 3,4,5 and 6 to hll-1 enbodi nent s the t herapeutic
antibody is tﬁ@“%?‘i‘%'"&?ﬁhe&ﬁﬂC@U}nﬁhi’%??@rdlag\wioﬂﬁr?épﬁd‘(ﬂ & .D.NO 7 and

a Vi doml n ObresBi hyEh¥d therethoyiBEBIrbEs T conBf A Dkt BP the sane,

over | apping of spatially adjacent 15 epitop e hl at bound by the
t her apeut i ¢ aendcdstiuy thedight asdion hemhmhssEa}therm)mmantmoﬁyWS and 6. The

conpeting antibod I, tibod fra i spl. i ol ar
concentrati on@nt"iﬁ{’ ?lﬁg@gr} 'i.?fsgmhe "i"fﬁi’%ii‘i"yc%&%ﬁqﬁ?d greater, nore
typically st b@ﬁﬁﬁséﬁ%emhgbmtblewmt@toamub@oﬂﬂé eRBOEIAG BRAér @hgﬁthe

i nvention there Is prOV|ded a met hod of 'screening a candi date anti body or

anti body fragfRdif apg/aideavyehaing & theraperticarihasyritee fivepberly or antibody
fragnent is a conpeting anti body as herein described which method conpri ses

the steps of; Inztﬁhéﬁésﬂé?ﬁﬁp@iélﬁﬁeﬁtm tﬁéi@qg%?é\ﬁd@d% gegﬁmc%na@t' body fragment
with a . therapeutic anti body conpri sing , optionally
further conprértadingcDRaurtte BEdomain Raving e sequence st {arthcas as a nuri ne

( SEQ.I.D.NO:24.

10

In another aspect of the invention there is provided polynucleotide
encoding a murine VL domain having the sequence set forth as
SEQ.I.D.NO: 25.

In another embodiment there is provided a polynucletotide encoding a VH
15 domain having the sequence selected from the group consisting of
SEQ.1.D.NO:26, 27, 28, 29.

In another embodiment there is provided a polynucletotide encoding a VL
domain having the sequence selected from the group consisting of;
20 SEQ.I.D.NO:30, 31.

In accordance with the present invention there is provided a

polynucleotide encoding a heavy chain of the invention which

polynucleotide is selected from the group consisting of, SEQ.|.D.NO:32,
25 33, 34, 35.

In accordance with the present invention there is provided a
polynucleotide enceding a light chain of the invention which polynucleotide
is selected from the group consisting of; SEQ.I.D.NQ:36, 37.
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t herapeutic anti body having a VH domain of SEQ1.D.NO 7 and a VL domain of
SEQ I.D.NO 8 or a humani sed therapeutic anti body having a 30 heavy chain of
SEQI.D.NO 18 and a light chain of SEQ1.D.NO 22 or a 54 WO 2006/ 003407
PCT/ GB2005/ 002581 humani sed t herapeutic anti body having a heavy chain of
SEQ | . D. NOW®2006/0@3487 | i ght chain of SEQ I.D.NO 23) or arRGT¢eR0¢YMRHBhg
fragnment thereof; (b) determ ning whether the candi date anti body or anti body
fragnent thereof of step (a) conpetitively inhibits the binding of the
therapeutic 5 antibody or antigen binding fragnment thereof to hlL-13. There
is also provided a.conpeting antibody or antigen binding fragnent thereof
whi ch conpetitively inhibits the binding of a therapeutic antibody or
antigen binding fragment thereof which therapeutic antibody or antigen 10
bi ndi ng frag : : ' % A t, GR forth in
SEQ | . D. NO rlr‘,wgl,' bgiﬁ’ é’ﬁ%@@’%"%@éo ﬁge#glggi"t‘r]r@n%g@ﬁér}e I stag'ﬁ%vi ded a
conpeti ng ant rddumdancy ehtheggenetibicode rateimatiyamolyriuckectidés whthoseconpet i ti vel y
inhibits the Qjnding of .a 15 therapeutic .anti bod f the invention to hlL-13
whi ch ¢ her apeREFESaNNPERIAFTS el alade 4l orci feohmagtiiopokers and a
l'ight chaif ofpveShda.l - D. NO 22. A conpeting antibody or antigen binding
fragnment thereof naybe of any of 20 the above anti body structures. For
exanpl e, the conpeting antibody may ( be a prinmate or human intact antibody
or a humani seg1a E % e?'fcggably of an 1gGisotype e.g. 1gGL or |1g4.
Conmpet i ng antm%m-s—naybe Fab, Fab', F(ab')2, ScFv and the like. A
conpeting anti body may be produced according to the nethods discl osed
ithin thi 25 ification.
W 4 'n 'S pﬁ.ﬁtslbeonches of t?‘n%epcrésénct?n\lie%%on maybe produced as a fusion protein
( 10 with a heterologous signal sequence having a specific cleavage site at the

N terminus of the mature protein. The signal sequence should be

recognised and processed by the host cell. For prokaryotic host cells, the

signal sequence may be an alkaline phosphatase, penicillinase, or heat

stable enterotoxin |l leaders. For yeast secretion the signal sequences

15 may be a yeast invertase leader, o factor leader or acid phosphatase

leaders see e.g. WO90/13646. In mammalian cell systems, viral secretory

leaders such as herpes simplex gD signal and a native immunoglobulin

signal sequence are available. Typically the sighal sequence is ligated in

reading frame to DNA encoding the antibody of the invention.

20
( 3.2 Origin of replication

Origin of replications are well known in the art with pBR322 suitable for
most gram-negative bacteria, 2 plasmid for most yeast and various viral
25 origins such as SV40, polyoma, adenovirus, VSV or BPV for most
mammalian cells. Generally the origin of replication component is not
needed for mammalian expression vectors but the SV40 may be used

since it contains the early promoter,

30 3.3 Selection marker
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30 55 WO 2006/ 003407 PCT/ GB2005/ 002581 3. Producti on Methods Anti bodi es of
the invention naybe produced as a pol yclonal population but are nore
preferably produced as a nonocl onal population (that is as a substantially
honobgenous popul ati on of identical antibodies directed 5 against a specific
antigeni c BY@a06g0349% e). It will of course be apparent tRET/GBE&A0ZIBL| | ed in
the art that a population inplies nore than one antibody entity. Antibodies
of the present invention nay be produced in transgenic organisns such as
goats (see Pollock et al (1999), J.Inmunol.Methods 231:147-157), chickens
(see Morrow KJJ (2000) Cenet.Eng. News 20:1 10 55, mce (see Pollock et a! or
pl ants (see Doran PM (2000) Curr.OQpinion Biotechnol. 11, 199-204, Ma JK-C
(1998), Nat.Med. 4; 601-606, Baez J et al, BioPharm (2000) 13: 50-54,

St oger E etal+ (200 Pl | B 4.2 - | ' may al so be
produced by cﬁﬁgaﬁ%}%ﬁlﬁﬁ%&%}.ehgé&/\g%?',asgﬁ%i(gﬁ%rﬁgﬁ%&@%@eﬁ%vent lon are
typi cal | 'y progntitgetiossornghédtoxiae @xdpi ampitilliee hbomytinhUmetiittexatined ogy wel | known
to those skilled in the agt. Q ol ynucl eoti de _encodi ng the anti body is

i sol at ed and 1eH@eYeliag qribocemp eﬁant@ab!pﬁrop@etd@ﬁc@a@ﬁsggsaprewasm' d for

further cloni AgrcAfRId:HVaRIAIET el confiRk RRHLMTNE VGRS WndhiPRRgS] on system
Is a glutamate synthetase system (such as sol y Lonza Bi ol ogl Cs),

particul arly inkelve artesting growtbldf tizhost cefiOGells Ngdich dawe heleow) .

Pol ynucl eoti de en LN ant | i readi .y L,sol ated and sequenced
usi ng convent %qrggﬁg’rﬁhgﬂgh%‘ﬁggeé &’?@% g?r‘a%ﬁ[}%raé%q h?eth%ﬁﬁ?é@f. Vect ors t hat
may be used i astibedy ashits predenvinvestion, BOAGR did W.P%@@&esmaﬁc@hr omsones of
whi ch plasm ds are a typical _ enbodinment. Generally such vectors further
i ncl ude a si gmfe@'@télggxlg@,selectlon marker. Another example is the so-called
( 10 DHFR selection marker wherein transformants are cultured in the

presence of methotrexate. In typical embodiments, celis are cultured in

the presence of increasing amounts of methotrexate to amplify the copy

number of the exogenous gene of interest. CHO cells are a particularly

useful cell line for the DHFR selection. A further example is the glutamate

15 synthetase expression system (Lonza Biclogics). A suitable selection
gene for use in yeast is the trp1 gene, see Stinchcomb et al Nature 282,

38, 1979.

3.4 Promoters

20
( Suitable promoters for expressing antibodies of the invention are operably

linked to DNA/polynucleotide encoding the antibody. Promoters for
prokaryotic hosts include phoA promoter, Beta-lactamase and lactose
promoter systems, alkaline phosphatase, tryptophan and hybrid promoters

25 such as Tac. Promoters suitable for expression in yeast cells include 3-
phosphoglycerate kinase or other glycolytic enzymes e.g. enolase,
glyceralderhyde 3 phosphate dehydrogenase, hexokinase, pyruvate
decarboxylase, phosphofructokinase, glucose 6 phosphate isomerase, 3-
phosphoglycerate mutase and glucokinase. Inducible yeast promoters

30 include alcohol dehydrogenase 2, isocytochrome C, acid phosphatase,
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25 origin of replication, one or nore marker genes, an enhancer elenent, a
pronoter and transcription term nation sequences operably |inked to the

| i ght and/or heavy chain pol ynucleotide so as to facilitate expression.

Pol ynucl eoti de encoding the |ight and heavy chains may be inserted into
separate vatR GBI transfected into the same host cel IPHCBIHSNEE] red both
30 the heavy chain and |ight chain can be inserted into the sane vector for
56 WD 2006/ 003407 PCT/ G82005/ 002551 transfection into the host cell. Thus
according to one aspect of the present invention there is provided a process
of constructing a vector encoding the |light and/or heavy chains of a

t herapeutic anti.body. or. antigen binding.fragnent thereof of the invention,
wht o’ met hod_ SeffiioBein St eties RrpBo 6 Moot FisfaiRlBmdt | de encodi ng
ei ther a |ighimalfge/gaiatiedentiizaayy, chain of a therapeutic antibody of the

i nvention. In _other aspect of the invention there is provided a

pol ynucl eot i d&rouatassforEx@ressiomia opmmatian seh svstemstingudeyiience set forth as
SEQ | . D. NO 24 ' % re.d vi ded

pol ynucl eot i dgr&@%ﬂgﬁﬁﬁ{ ggﬁ’r‘d&?ﬁg"?ﬁ@é@%ﬁﬁ%bﬁé@%“é’%ﬁ@@égﬂ%@@{’get forth as
SEQ | . D. NO5 22), Hovirenpagikoma virosli aviart sarbemea virsis peydomegaiosirpo(ignucl et ot i de

encoding a VH_ 15 donmi n havi ng the sequenc elected from.t.h roup :
consi 5t Ing of PABEYE B REsPeHIats sarpg8RE BromGTe Bt U ARTE RO TR or o | 5
provi ded a polafiniGbes 8hicdtnLMARKREN For¥hnotdt i tA @ngy@e 14t Bimpmuence
sel ected fromthe group consisting of; 20 SEQ |.D. NG 30, 31.
virus 40. Of course the choice of promoter is based upon suitable
compatibility with the host cell used for expression. [n one embodiment
( 10 therefore there is provided a first plasmid comprising a RSV and/or SV40
andfor CMV promoter, DNA encoding light chain V region (VL) of the
‘invention, «C region together with neomycin and ampicillin resistance
selection markers and a second plasmid comprising a RSV or SV40
promoter, DNA encoding the heavy chain V region (VH) of the invention,
15 DNA encoding the y1 constant region, DHFR and ampicillin resistance

markers

3.5_Enhancer element

20 Where appropriate, e.g. for expression in higher eukaroytics, an enhancer
( ~ element operably linked to the promoter element in a vector may be used.

Suitable mammalian enhancer sequences include enhancer elements
from globin, elastase, albumin, fetoprotein and insulin. Alternatively, one
may use an enhancer element from a eukaroytic cell virus such as SV40

25  enhancer (at bp100-270), cytomegaiovirus early promoter enhancer,
polyma enhancer, baculoviral enhancer or murine 1gG2a locus (see
W004/009823). The enhancer is preferably located on the vector at a site
upstream to the promoter.

30
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In accordance with the present invention there is provided a polynucleotide
encodi ng a heavy chain of the invention which polynucleotide is selected
fromthe group consisting of; SEQI.D NO 32, 25 33, 34, 35. In accordance
with the present invention there is prOV|ded a polynucl eotide encoding a

| i ght chai W@ AB4QTventi on which pol ynucl eotide is sETGROFPHH ¢ he
group consisting of; SEQI.D.NO 36, 37. 57 WD 2006/ 003407 PCT/ GB2005/ 002581
It will be innediately apparent to those skilled in the art that due to the
redundancy of the genetic code, alternative polynucl eotides to those

di scl osed herein are also available that will encode the pol ypeptides of the
5 invention. §.1 I gnal, sequences Anti bodi es of the present invention mybe
produced as a tein 10 with a heterol ogous signal sequence having a
specific cleavage site at the N termnus of the mature protein. The signal

sequence shoul d be recognised and processed by the host cell. For
prokaryot i c h@gtakiehpst celi§dor dogingIor sxBiesHEe vm@r%enacpdlag RAtbadiephosphat ase,

peni ci | i nasey R | ecretion
t he signal sequ@%é@gn%}ébt ehg &Fr?\eg ggg ?ﬁgghc ,E&{as' 1}%@@ |es| eader or
aci d phosphat w&arﬂo&adeﬂ&m&@e@t@amw d.384érobhntenanead sach a2l | syst ens,
vi ral secreto ders s her a native
i mmunogl obul | ﬁ'le geggg‘ﬂ "ﬁ\/%ﬁ%?@jé‘?ﬁﬁ%ﬁggfazv si gnal sequence
is |i gat ed i nEntfe?@ﬁHdT@' Enainra, tQe B NaePoeslis) Salrhiéndiiatd. § 0Syindhelidie | nventi on.
20 3.2 Oigin of repllcatlon :
typhimurium, Serratia e.g. Serratia marcescans and Shigella as well as
Bacilli such as B.subtilis and B.licheniformis (see DD 266 710),
( 10 Pseudomonas such as P.aeruginosa and Streptomyces. Of the yeast
host cells, Saccharomyces cerevisiae, schizosaccharomyces pombe,
Kluyveromyces (e.g. ATCC 16,0458; 12,424, 24178, 56,500), yarrowia
(EP402, 226), Pichia Pastoris (EP183, 070, see also Peng et a/
J.Biotechnol. 108 (2004) 185-192), Candida, Trichoderma reesia (EP244,
15 234), Penicillin, Tolypocladium and Aspergillus hosts such as A.nidulans

and A.niger are also contemplated.

Although Prokaryotic and yeast host cells are specifically contemplated by
the invention, preferably however, host celis of the present invention are
20  higher eukaryotic cells. Suitable higher eukaryotic host cells include
( mammalian cells such as COS-1 (ATCC No.CRL 1650) COS-7 (ATCC
| CRL 1651), human embryonic kidney line 293, baby hamster kidney cells
(BHK) (ATCC CRL.1632), BHK570 (ATCC NO: CRL 10314), 293 (ATCC
NO.CRL 1573}, Chinese hamster ovary celis CHO (e.g. CHO-K1, ATCC
25 NO: CCL 61, DHFR-CHO cell line such as DG44 (see Urlaub et al, (1986)
Somatic Cell Mol.Genet.12, 555-556)), particularly those CHO cell lines
adapted for suspension culture, mouse sertoli cells, monkey kidney celis,
African green monkey kidney celis (ATCC CRL.-1587), HELA cells, canine
kidney cells (ATCC CCL 34), human lung cells (ATCC CCL 75), Hep G2
30 and myeloma or lymphoma cells e.g. NSO (see US 5,807,715), Sp2/0, YO.
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Oigin of replications are well known in the art with pBR322 suitable for
nost gram negative bacteria, 2 plasmd for nost yeast and various viral 25
origins such as Sv40, polyonm, adenovirus, VSV or BPV for nost mammali an
cells. Generally the origin of replication conponent is not needed for
manmal i an SXPPYEYIHY vectors but the SV40 may be used SHGTHeBIPSWEE ai ns t he
early pronoter. 30 3.3 Selection marker 58 WD 2006/ 003407 PCT/ GB2005/ 002581
Typi cal sel ection genes encode proteins that (a) confer resistance to
antibiotics or other toxins e.g. anpicillin, neonycin, methotrexate or
tetracycline or (b) conplenent auxiotrophic deficiencies or supply 5
nutrients not available in the conplex nedia. The selection schene may

i nvolve arresting gromh of the host cell. Cells, which have been

successful |y yrad sHdBovtinferit B¢ rieRentRRReldld drikigbdgistagyt i anti body
of the present 1nvention, survive due to e.g. drug resistance conferred by
t he sel ect i ontramssfarned hositdedcopxisisicea vectohencadingaé hedvy oh@irRRA&®| ect i on

mar ker wherei p transf gr, . C ed in.the . nresenc f thotrexate.
In typical en@ﬁicﬁ@ﬁt@tﬁ‘?@ﬁ%@ﬁ‘é&g %M%Ygahﬁﬁlégﬁ nglﬁ'rgjga@r?g@qé?ewgﬂcr easi ng
amount s of 5 mead pererxaéscribadarmrefdrably Bacts Aot callyebriprieé at first @eagenous gene of
interest. CHO cel|s are a particularly useful cell line for the DHFR

sel ection. A BRFANNG theyighb chain andssedandyeptas enpsodipg sakt Beavyshdinessi on
system (Lonza Biologics). A suitable selection gene for use in yeast is the
trpl gene, see Stinchconb et a/ Nature 282, 38, 1979. 3.4 Pronoters 20

-

10 Bacterial fermentation
Bacterial systems are particularly suited for the expression of antibody

fragments. Such fragments are localised intracellularly or within the
periplasma. Insoluble periplésmic proteins can be extracted and refolded
to form active proteins according to methods known to those skilled in the

15 art, see Sanchez ef al (1999) J.Biotechnol. 72, 13-20 and Cupit PM ef a/
(1999) Lett Appt Microbiol, 29, 273-277.

3.7 Cell Culturing Methods.

20 Host cells transformed with vectors encoding the therapeutic antibodies of
{ the invention or antigen binding fragments thereof may be cultured by any

method known to those skilled in the art. Host cells may be cultured in
spinner flasks, roller bottles or hollow fibre systems but it is preferred for
large scale production that stirred tank reactors are used particularly for

25  suspension cultures. Preferably the stirred tankers are adapted for
aeration using e.g. spargers, baffles or low shear impellers. For bubble
columns and airlift reactors direct aeration with air or oxygen bubbies
maybe used. Where the host cells are cultured in a serum free culture
media it is preferred that the media is supplemented with a cell protective

30 agent such as pluronic F-88 fo help prevent cell damage as a result of the
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( Suitable pronoters for expressing anti bodies of the invention are operably
| i nked to DNA/ pol ynucl eoti de encoding the anti body. Pronoters for
prokaryotic hosts include phoA pronoter, Beta-l|actanase and | actose
pronot er systens, al kaline phosphatase, tryptophan and hybrid pronoters 25
such as TadvOPR6MeMeEr s suitable for expression in yeast REGEBDMIOPFHe 3-
phosphogl ycerate ki nase or other glycolytic enzynes e.g. enol ase,

gl ycer al derhyde 3 phosphat e dehydrogenase, hexoki nase, pyruvate

decar boxyl ase, phosphofructoki nase, glucose 6 phosphate isonerase, 3-
phosphogl ycerate mutase and gl ucokinase. Inducible yeast promoters 30

i ncl ude al cohol dehydrogenase 2, isocytochrone C, acid phosphatase, 59 WO
2006/ 003407 Pevracmzmgscwé@qpemmpm Ehhtaﬁ’ﬁ@phchar@ctﬁ@yﬁ%@ﬁhésponsu ble for
ni trogen neta or
expression i nmrrééljr?ﬁé?rﬁs H{%PF%SSt e | ncﬁ'ﬂéerh%/ésf@f b%horg égs%ecr{%

pol yoma, fow pewllmujomﬂenmusmasm ddapted tedmspensios cu!liuré)(whinirms ne pap| | | oma

R LT W

virus (RSV} p[jﬁligét@(/aﬁéti? dfbﬁe%%bhﬁl r%dé@élﬁ:lﬁéﬁe@tbat&h rr'éﬁeét@d Hatcreour se the
choice of pronoter is based upon suitab npatibility wwth the host cell

used for expr @W%wngl(m@ﬁéammb@tafﬁ%@@ytqﬁ%d@p&gy 1:5ié|0§~10£).pr OVI ded a
first plasmd V n
encodi ng i ghg%ﬁgéﬁﬁb%ﬁogg%wrﬂk ﬂﬂtuf%vgﬁﬁé%ﬁg\%cg%%@%\%&n t oget her
vwl th ngorryCI niransfoanpd endrhimaliare sost culls enaysied ewitured mgmk:ﬂf-s%maﬂur@ seccﬁnd
p asm d conprising a RSV 40 codi ng, the heavy chain V
region (V1) AR, e ek Al R AP ERy b R BB AL DG % 05y, on,  DHFR

and anpi cid | i Brd @RISR Gymthetic serum —free media such as disclosed in Keen et

al (1995) Cytotechnology 17:153-163, or commercially available media

such as ProCHO-CDM or UltraCHO™ (Cambrex NJ, USA), supplemented

where necessary with an energy source such as glucose and synthetic

growth factors such as recombinant insulin. The serum-free culturing of

15  host cells may require that those cells are adapted to grow in serum free
conditions. One adaptation approach is to culture such host cells in serum
containing media and repeatedly exchange 80% of the culture medium for
the serum-free media so that the host cells learn to adapt in serum free
conditions (see e.g. Scharfenberg K ef al (1995) in Animal Cell

20 technology: Developments towards the 21st century (Beuvery E.C. et al

( eds), pp619-623, Kluwer Academic publishers).

Antibodies of the invention secreted into the media may be recovered and
purified using a variety of techniques to provide a degree of purification

25 suitable for the intended use. For example the use of therapeutic
antibodies of the invention for the treatment of human patients typically
mandates at least 95% purity, more typically 98% or 99% or greater purity
(compared to the crude culture medium). In the first instance, cell debris
from the culture media is typically removed using centrifugation followed

30 by a clarification step of the supernatant using e.g. microfiltration,
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mar kers 3.5 Enhancer el enent 20 Where appropriate, e.g. for expression in
hi gher eukaroytics, an enhancer elenent operably |linked to the pronoter
elenent in a vector may be used. Suitable nanmalian enhancer sequences

i ncl ude enhancer elenents fromglobin, elastase, albumn, fetoprotein and
i nsulin. AM®@R600345] y, one nmay use an enhancer el enentPCAHIRIG08HREr oyti c
cell virus such as Sv40 25 enhancer (at bpl 00-270), cytonegal ovirus early
pronot er enhancer, polyma enhancer, bacul oviral enhancer or murine |Ig&Ra

| ocus (see W)04/009823). The enhancer is preferably |ocated on the vector
at a site wupstreamto the pronoter. 30 60 WO 2006/ 003407 PCT/ GB2005/ 002581
3.6 Host cells Suitable host cells for cloning or expressing vectors

encodi ng ant i B@filrationfandiar depthefitration.aAvapeiciatihen techrigues sueh 8§ gher
eukaryotic ce s L I i i ; L2 e.g.
et or obact er  dabsis ahd 6! Gectroticéalt KA dhiatbiraphe HEnBRachot b . 9
?S,ll, 446; I I31, 53ﬁydr®2yéi%n? l(HEh{aﬁrﬁt@ya:tﬂr@natoﬁraﬁhyi(taptidﬂaelbsm\&ﬂ\biag Fpot eusEj

al nonel | a e. al nonel | a nmur i L oerrati . Q. Serratia mardescans
and Shigella g@n&gkqgg&g sgg%mrﬁchﬁcqptf%st ."%‘?Jlﬁ"lnfj?qr ivgmpsfghaq cheniforms (see
DO 266 7103, {HerBessriennfiography #4910 s88'VN 6923746 aretdvainaaiey ¢es. O the
yeast host cells, Saccharonyces cerevisiae, schizosaccharonyces ponbe,

Kl uyver ony cesope egibogiragnt] thevargibodipsafshe iwverin, solloydng vageus owi a  ( EP402,
22 "o SoSRAHER 454 5o chffred GanaERASFPRRs S, iy & ot echnol . 10
chromatography followed by further chromatography steps such as ion
’ exchange and/or HA chromatography, anion or cation exchange, size
( 10 exclusion chromatography and ammonium sulphate precipitation.
. Typically, various virus-removal steps are also employed (e.g.
nanofiltration using e.g. a DV-20 filter). Following these various sieps, a
purified (preferably monoclonal) preparation comprising at least 75mg/ml
or greater e.g. 100mg/mi or greater of the antibody of the invention or
15  antigen binding fragment thereof is provided and therefore forms an
embodiment of the invention. Suitably such preparations are substantially
free of aggregated forms of antibodies of the invention.

4. Pharmaceutical Compositions
20 .
{ Purified preparations of antibodies of the invention (particularly
| monoclonal preparations) as described supra, may be incorporated into
pharmaceutical compositions for use in the treatment of human diseases
and disorders such as atopic diseases e.g. asthma, allergic rhinitis,

25 COPD. Typically such compositions comprise a pharmaceutically
acceptable carrier as known and called for by acceptable pharmaceutical
practice, see e.g. Remingtons Pharmaceutical Sciences, 16th edition,
(1980), Mack Publishing Co. Examples of such carriers include sterilised
carrier such as saline, Ringers solution or dextrose solution, buffered with

30 suitable buffers to a pH within a range of 5 to 8. Pharmaceutical
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15 234), Penicillin, Tol ypocladiumand Aspergillus hosts such as A. nidul ans
and A niger are also contenplated. Although Prokaryotic and yeast host cells
are specifically contenplated by the invention, preferably however, host
cells of the present invention are 20 higher eukaryotlc cells. Suitable

hi gher eukaV93#6@0348%t cells include manmalian cells suchCHGBIOHNISE ATCC
No. CRL 1650) COS-7 (ATCC CRL 1651), human enbryonic kidney |ine 293, baby
hanster kidney cells (BHK) (ATCC CRL.1632), BHK570 (ATCC NO CRL 10314),
293 (ATCC NO CRL 1573), Chinese hanster ovary cells CHO (e.g. CHO KI, ATCC
25 NO CCL 61, DHFR-CHO cell line such as D44 (see Urlaub at at, (1986)
Somatic Cell Mol.Cenet.12, 555-556)), particularly those CHO cel I l i nes
adapt ed for s¢RpRENtieNS foriniestion (ﬂ)gs@/ '§H?Y%qusc@ﬂa§e”?ﬁ5‘ﬁﬁby ki dney cells,

African gree S; r‘ﬁ‘f?ﬁ@ cani ne
ki dney cgl I s%ﬁ?%égg; % m ung S@gﬁlpﬁ@ﬁ%mdﬁg% & 30 and
%82?8%32{)# >I;lCT/ GB2 nged/u(;isgb! fgae uslbl n (I)-trll?lfe plste m}:&p?ﬁ?pnk’?ent its(l)nV\Phere
i s provided & @W&BP& quglniﬁ?%ga'ﬂ%dyc@referé Hgﬁ“é’?‘ﬁ %5! MBncodi ng a
heavy chais %Fﬂr@ibodj/ M&h@d@ﬂoﬁthﬁpfeb@r&tlbﬁbﬁﬁﬁeﬁg a:@ﬁﬁdé&ﬂdw or antigen

r

bi nding fragment thereof 5 as herein describ ef erably such host cells

conprise a fi¢appasiiansrareanibinavg torfbose gkiletindha asfhhdn®ngecond vect or
oo i el ar oAl RS BB hplo Syt om o
fragnment s ar et00mogbf ﬁ%peﬁma&rﬁbbdulealolf thedinvemtiolni in utnitedospge fgrvgsma. | nsol ubl e
eroRer .t o leRbC R PhOSUEDe oot oot Pt
10 of the invention may be lyophilised (freeze dried) for reconstitution prior to
administration according to methods well known or apparent to those
skilled in the art. Where embodiments of the mvention comprise antibodies
of the invention with an IgG1 isotype, a chelator of copper such as citrate
(e.g. sodium citrate) or EDTA or histidine may be added to pharmaceutical
15 composition to reduce the degree of copper-mediated degradation of
antibodies of this isotype, see EP0612251. Anti-hiL-13 treatment maybe
given orally, by inhalation, topically (for example, intraocular, intransnasal,

rectal into wounds on the skin).

20
( Effective doses and treatment regimes for administering the antibody of
| the invention are generally determined empirically and are dependent on

factors such as the age, weight and health status of the patient and
disease or disorder to be treated. Such factors are within the purview of

25 the attending physician. Guidance in selecting appropriate doses may be
found in e.g. Smith ef al (1977) Antibodies in human diagnosis and
therapy, Raven Press, New York but will in general be between 1mg and
1000mg.
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15 art, see Sanchez et al (1999) J.Biotechnol. 72, 13-20 and Cupit PMet al
(1999) Lett Appi Mcrobiol, 29, 273-277. 3.7 Cell Culturing Methods. 20 Host
cells transforned with vectors encodi ng the therapeutic anti bodies of the

i nvention or antigen binding fragnents thereof may be cul tured by any

met hod knoWhO 296803d¥e skilled in the art. Host cells maPAEGEUIYNREY i n

spi nner flasks, roller bottles or hollow fibre systens but it is preferred
for large scale production that stirred tank reactors are used particularly
for 25 suspension cultures. Preferably the stirred tankers are adapted for
aeration using e.g. spargers, baffles or |ow shear inpellers. For bubble
colums and airlift reactors, direct aeration with air or oxygen bubbles
maybe used. Wheerendied pgdhe disease ar diserder o b tieated dut garticklaslycul ture  nedi a

it is preferr t i 2y Ay i tective 30
agent such asggpwr%g’rﬁ@}@-aggg{tl%l ﬁé@gg@é&/ﬁ@h@g?'%%‘gﬂgga?%lggc%ry?esult of the
62 WD 2006/ 00&Héastivecmab @ Heooadirdy of ¢heainivemtiqrr may be.usedpendi ng on t he host
cell character.istics i t her ) crocarriers be ysed as qr h substrates
for anchor ageS'HE{‘}@H%'fﬁ? ,qle&aratg‘yrfgéegyeet@ya\gﬁ%?l@ ﬁgﬁ@ezﬁi‘&‘g{'ﬁ@_ to suspension
cul ture (wWhi Chndther iniBicatient shbie as ahliltiflaftmaonagénts €& oS coitidbétbfdid ar | y

invertebrate host cells may 5 utilise a varjiety of operational nodes such as
fed-batch, repean NSANA) anticheitnessisiaggnisdparticuiapy il /M2/MB recetay

S P b om0 B0 LD AR aQinBTE LS, 0 ) U,
serum cont ai namtipiotivsdartivinats), astitfigtaminesaPDEenhibitor-(Syamplesics Bpr ef erred t hat
di'scl osed | n KIEROEEeRiSr 300085 BRI Ao FSEaNo. comrer ¢: al | y
avhi | abl ejgrediaimefamol, fenoterol, terbutaline. Preferred long acting B2

adrenoreceptor agonists include those described in WO02/66422A,

WQO02/270490, WO02/076933, WO03/024439 and WO03/072539.

Suitable corticosteroids include methyl prednisolone, prednisolone,

dexamethasone, fluticasone propionate, 6c,9a-difluoro-17o-[(2-

15 furanylcarbonyljoxy]-11pB-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-
17p-carbothioic acid S-fluoromethyl ester, 6a,9a-difluoro-11p-hydroxy-
16a-methyl-3-oxo-17 a-propionyloxy- androsta-1,4-diene-17-carbothioic
acid S-(2-oxo-tetrahydro-furan-38-yl) ester, beclomethasone esters (eg.
the 17-propionate ester or the 17,21-dipropionate ester), budesonide,

20 flunisolide, mometasone esters (eg. the furoate ester), triamcinclone

( acetonide, rofleponide, ciclesonide (16a,17-{[(R)-
cyclohexylmethylenelbis(oxy)]-11pB,21-dihydroxy-pregna-1,4-diene-3,20-
dione), butixocort propionate, RPR-106541, and ST-126. Preferred
corticosteroids include fluticasone propionate, 6¢,9a-difluoro-11p-hydroxy-

25  160-methyl-17oa-[(4-methyi-1,3-thiazole-5-carbonyi)oxyl-3-oxo-androsta-
1,4-diene-17p-carbothioic acid S-fluoromethyi ester and 6o,9a-difluoro-
17a-{(2-furanylcarbonyl)oxyl-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-
diene-17p-carbothioic acid S-fluoromethyl ester, more preferably 6a,9a-
difluoro-17a-[(2-furanylcarbonyl)oxy]-11#-hydroxy-16a-methyl-3-oxo-

30 androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester.

66



such as ProCHO CDM or U traCHOTM (Canbrex NJ, USA), supplenented where
necessary with an energy source such as glucose and synthetic growth
factors such as reconbinant insulin. The serumfree culturing of 15 host
cells my require that those cells are adapted to grow in serumfree

condi ti ons w@ee/aeka@t at i on approach is to culture such HEFICHEIYIEIEh serum
contai ning nedia and repeatedly exchange 80% of the culture nmediumfor the
serumfree nmedia so that the host cells learn to adapt in serumfree
conditions (see e.g. Scharfenberg K at al (1995) in Animal Cell 20

technol ogy: Devel opnents towards the 21st century (Beuvery E.C. et a! ads),
pp619- 623, Kluwer Academ c publishers). Antibodies of the invention secreted
into the nedia nmay be recovered and purified using a variety of techniques
to provide a g )£ Yol 3”%5 ; ' se. For
exanpl e the ug\gﬂ%%%{cﬁé?lggem tdllgﬁtsaltﬁp llné 'I es?b CP):F&) ﬁ}é@én&%@ﬁ?%t&hﬁ?@?g?%e

treat nent of elemtivibafor énansrepygssicn dyer transdetivationtantddhat mopbemseful y, nore

typically 98%o0r 99% aor greater puri [oX0) red to.the crude culture

o um 1t e eompLiatpn HeAbEindlid thee bFeTER I fhe RUORBO A adi o | <
typical ly senyveds3ospsg7 ORmai/{Qoes, Woos/ell 5yweatQoafodspze, cl arification step
of the supernatant usi ng.f\f%i ﬁ mcrofiltration, 63 WD 2006/ 003407

PCT/ GB2005/ 00 ¥%@94/00001 6 MQQAOOYH 7aWiDRa/04ea% WOOBHRANBR. A variety of
other techni aygensk@h785 M@/%@%O?ﬂ\?b@@bﬁé@‘&?@@?ﬂ@@sﬁ and
q as y € ,

chr omat ogr aphi ¢ "t echni ques suc ydr oxyapat'i affinity
chr omat ogr aphyWQO0R02668) WO0 TV 28, WOave8590, WOD3IRBRPMg syst em such as

pol yhi stidi ne r..h | ' action chromat ography (H C, see US
5, 429, 746) amgﬁgéﬁﬁ%gm?géﬁiﬁe @W@'ﬁ) the anti bodi es of the
i ndenti onjofollowing various clarification steps, are captured using

Protein Aor Gaffinity )
Suitable anti-inflammatory agents include non-steroidal anti-inflammatory

drugs (NSAID’s).

Suitable NSAID's include sodium cromoglycate, nedocromil sodium,

15 phosphodiesterase (PDE) inhibitors (e.g. theophylline, PDE4 inhibitors or
mixed PDE3/PDE4 inhibitors), leukotriene antagonists, inhibitors of
leukotriene synthesis (eg. montelukast), INOS inhibitors, tryptasé and
elastase inhibitors, beta-2 integrin antagonists and adenosine receptor
agonists or antagonists (e.g. adenosine 2a agonists), cytokine antagonists

20 (e.g. chemokine antagonists, such as a CCR3 antagonist) or inhibitors of

( cytokine synthesis, or 5-lipoxygenase inhibitors. Suitable other 8-
adrencreceptor agonists include salmeterol (e.g. as the Xinafoate).
salbutamol (e.g. as the sulphate or the free base), formoterol (e.g. as the
fumarate), fenoterol or terbutaline and salts thereof. An iINOS (inducible

25 nitric oxide synthase inhibitor) is preferably for oral administration. Suitable
iINOS inhibitors include those disclosed in W093/13055, W098/30537,
WO002/50021, W0O95/34534 and W(099/62875. Suitable CCR3 inhibitors
include those disclosed in WO02/26722.
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chromat ography foll owed by further chromatography steps such as ion
exchange and/or HA chronmat ography, anion or cation exchange, size 10

excl usi on chromat ography and amroni um sul phate precipitation. Typically,
various virus renoval steps are also enployed (e.g. nanofiltration using
e.g. a Dv- 2ORP6{08397 Fol | owi ng these various steps, a PUK/GBIRHIRef er abl y
nonocl onal ) preparation conprising at |least 75ng/m or greater e.g.

100mg/ m or greater of the antibody of the invention or 15 antigen binding
fragment thereof is provided and therefore fornms an enbodi nent of the

i nvention. Suitably such preparations are substantially free of aggregated
forms of antibodies of the invention. 4. Pharmaceutical Conpositions 20
Purified pr epammadwlaj‘flnf@lﬂ@&tbﬁ)w@ﬁthﬁ antibodigg ehtheoinventionincul arl y

nonocl onal pr r C dinto

phar maceutlca ﬁA ﬁ%p@%ﬁ?@%&@ﬁ%ﬁ?eaflﬁgﬁqdogf ?hgfﬁé‘& seases and
di sorders suc\*,pa:mcahblbimr osefakindhis aspectas tnimventidremgiybe diyi tis, 25 COPD.
Typlkcal |y sgc&gg&&c?%ﬁaio S cong{ Elggﬁgﬁ%ﬁgwl I%Pagﬁcpept abl e carrier
as known an B{}"!ﬂ’ﬁﬂb ice, see e.g.
Rem ngt onss Phgsameped e akt a3ch P'EE‘lﬁthbﬁbP aﬁ@'V\FHIé}Pare &rﬂ?@@m Wﬂiﬂo%lbl i shing

Co. Exanples of such carriers include sterilised carfier such as saline,
Ri ngers sol utnacoppatisds vdreh bihit otber membee efthaiRPE $amily isughlae buffers to

PCH B2005/ 003867 S rRbS: 84 Bl SPEDA oot  on (o.g. by i ntravenous.

I ntraperitoneal, intradermal, subcut aneous, intranuscular or intraportal) or
conti nuous i nf usi on, ar ui tabl ﬁ ree. of wj :5) particulate matter and nmay
CorT('pri se Compounds of interest include cis-4-cyano cyclopentyloxy-4-

methoxyphenyl)cyclohexan-1-carboxylic acid, 2-carbomethoxy-4-cyano-4-
(3-cycliopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-one and
cis-[4-cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxyphenyi)cyclohexan-1-ol]. Also, cis-4-cyano-4-[3-
(cyciopentyloxy)-4-methoxyphenyllcyclohexane-1-carboxylic acid (also

15 known as cilomilast) and its saits, esters, pro-drugs or physical forms,
which is described in U.S. patent 5,552,438 issued 03 September, 1996;
this patent and the compounds it discloses are incorporated herein in full
by reference.

20 AWD-12-281 from Elbion (Hofgen, N. et al. 15th EFMC Int Symp Med
( Chem (Sept 6-10, Edinburgh) 1998, Abst P.98; CAS reference No.

247584020-9); a 9-benzyladenine derivative nominated NCS-613
(INSERM); D-4418 from Chiroscience and Schering-Plough; a
benzodiazepine PDE4 inhibitor identified as CI-1018 (PD-168787) and

25 attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa Hakko
in WQ99/16766; K-34 from Kyowa Hakko; V-11294A from Napp {Landells,
L.J. et al. Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-23, Geneva)
1998] 1998, 12 (Suppl. 28): Abst P2393); roflumilast (CAS reference No
162401-32-3) and a pthalazinone (W099/47505, the disclosure of which is

30 hereby incorporated by reference) from Byk-Guiden; Pumafentrine, (-)-p-
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between 0.1 ng to 100ng of antibody, preferably between 5ng and 25ng 5 of
anti body. Methods for the preparation of such pharmaceutical conpositions
are well known to those skilled in the art. In one enbodinent,

phar maceut i cal corrp05|t|ons conpri se between 0.1ng to 100 of t her apeuti c
ant i bodi es Y9 28 ention in unit dosage form optiordll %th"??éogfﬁér with

I nstructions for use. Pharmaceutical conpositions 10 of the invention may be
| yophilised (freeze dried) for reconstitution prior to admnistration
according to nethods well known or apparent to those skilled in the art.
VWhere enbodi nents of the invention conprise antibodies of the invention

i th | gGd h . 0. di
Ciirate) or EARRY ﬁﬁﬁ@r%ﬁm Vot 3 PR R BBV 20 (752 omposi 11 on
to reduce the 2AcIpoBipaphtipediategl]- ﬂlagrdw@m pibehzardidle vagigh @ of this
| sotype, see EPQ 12251 Antl-E L-13 treatnent E gi ven oraII by

i nhal ati on, t apnixed PPE(37 BpEé%ﬁh'ﬁft@' whigh haa@@parprewafséangrm@as ed ‘P'éct aI into
wounds on f‘he ?ﬁgﬁ'antlagn 'j{cfv@)fa\itéﬂﬁ | ﬁe%ﬁefﬂ&%!gﬁﬂénf ﬁ‘ﬁﬁafor

adm ni stering vent I on are genera eternm ned
enpirically aﬁcbdas&rdaoéﬂM@ﬂ/UM‘ﬁGSffam desnaliscor '&440H§aagm Sesyaglhit and heal th

status of the_pat t a di se tr Such factors
are within thgﬂjbd# ? ‘ﬂ?h géél? Qﬁmﬁg’; %& )c gfl) Eﬁaﬁg in selecting
appropri ate doses may be found ine.g. Smthet at (1977) Antibodies in

human di agn05| S and ther?%y, Raven Press, New York but will in general be
bet ween 1 ny BHdherasouRRiNdsHfgterast arodisdosedittheprblishabmignatizgéndi ng on

the disease op.dhpapsiRiatbR viPSok02a728 (GBS G1aLS L PEEP2003/014867
( 10 (Glaxo Group Lid) and PCT/EP2004/005494 (Glaxo Group Ltd).

Suitable anticholinergic agents are those compounds that act as
antagonists at the muscarinic receptors, in particular those compounds
which are antagonists of the My or M3 receptors, dual antagonists of the
15 M4/M; or Mo/Ms, receptors or pan-antagonists of the My/Mx/Ma receptors.
| Exemplary compounds for administration via inhalation include ipratropium
{e.g. as the bromide, CAS 22254-24-6, sold under the name Atrovent),
oxitropium (e.g. as the bromide, CAS 30286-75-0) and tictropium (e.g. as
the bromide, CAS 136310-93-5, sold under the name Spiriva). Also of
20 interest are revatropate (e.g. as the hydrobromide, CAS 262586-79-8) and
( 'LAS-34273 which is disclosed in WO01/04118, Exemplary compounds for
oral administration include pirenzepine (CAS 28797-61-7), darifenacin
(CAS 133099-04-4, or CAS 133099-07-7 for the hydrobromide sold under
the name Enablex), oxybutynin (CAS 5633-20-5, sold under the name
25 Ditropan), terodiline (CAS 15793-40-5), tolterodine (CAS 124937-51-5, or
CAS 124937-52-6 for the tartrate, sold under the name Detfrol}, otilonium
(e.g. as the bromide, CAS 26095-59-0, sold under the name
Spasmomen), trospium chloride (CAS 10405-02-4) and solifenacin (CAS
242478-37-1, or CAS 242478-38-2 for the succinate also known as YM-
30 905 and sold under the name Vesicare).
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asthma), pharnmaceutical conpositions conprising a therapeutically effective
anount of the antibody of the invention nmay be used simultaneously,
separately or sequentially with an effective anount of 5 another nedi canent
such as anti-inflammatory agents (e.g. corticosteroid or an NSAID),

anti chol i neW§iZ049¥AT s (particularly M/ M/ M receptor REKGBUANERE], [ 32
adrenor eceptor agonists, antiinfective agents (e.g. antibiotics,
antivirals), antihist am nes, PDE4 inhibitor. Exanples of (32 adrenoreceptor
agoni sts include sal meterol, sal butanol, fornmoterol, 10 sal nefanol,
fenoterol, terbutaline. Preferred long acting (32 adrenoreceptor agonists

i ncl ude those described in WO02166422A, W02/ 270490, WQO2/ 076933,

W03/ 024439 and W03/ 0r2539. Suitable corticosteroids include nethyl

b oa di 11 uor ST 2Bte it oSS HRHGBARRClgs pUipBaRaC Sr Rifill6uS.

p- hydr oxy- 16awm&ihrarbdieclxxssedanM@pta&niaﬂplﬁ:aﬁmsomssttar bot hioic acid

S-fluoronethyl ester, 6a,9a-difluoro-11 0-hydroxy-

16a- net hyl - 3- oxo- 17a- pr opi onyl oxy- androsta-1, 4-di ene-17J3-carbothioic acid

S-(2-oxo-tetrahydro-furan-3S-yl) ester, beclonethasone esters (eg. the

17-propi onate ester or the 17, 2 -df progionate ester), budesonide, 20

fluni solide, nonetasone esters ( the furoate ester), triantinolone

acet oni de, rofl eponide, ciclesonj 16a, 17-[[ (R) -

cycl ohexyl met hyl ene] bi s(oxy)] - N2 di hydr oxypapr egna- 1, 4- di ene- 3, 20-

dione), butixocort propionate, RPR-196541, and ST-126. Preferred

corticosteroids include fluticasone onate, 6a, 9a-difluoro-11 [ 3-hydroxy

25 16a-nethyl -1 7a-{(4-nmethyl-1 |, 3-thiazol e-5-carbonyl ) oxy] - 3- oxo- andr ost a-

1, 4- di ene-17(3-carbothioic acid S-fluoromethyl ester and 6a, 9a- difluoro-

17a- [ (2-f ur any \GRER B brefrYed éﬂiél%aﬁdr%%lé ah@ﬁcﬁﬁh@ﬂacﬁe@’f@ﬂﬁe’lﬁﬁfbﬁb , 4-

di ene-17[ 3- carbothla;c acid S-fluoronmethyl ester, nore preferably 6a 9a
ring is endo;

R*! and R® are, independently, selected from the group consisting of
straight or branched chain lower alkyl groups having preferably from 1 to 6

10 carbon atoms, cycloalkyl groups having from 5 to 6 carbon atoms,
cycloalkyl-alkyl having 6 to 10 carbon atoms, 2-thienyl, 2-pyridyl, phenyl
phenyl substituted with an alkyl group having not in excess of 4 carbon
atoms and phenyl substituted with an alkoxy group having not in excess of
4 carbon atoms;

15 X represents an anion associated with the positive charge of the N atom.
X may be but is not limited to chloride, bromide, iodide, sdlfate, benzene
sulfonate, and toluene suifonate,
including, for example:
(3-endo)-3-(2,2-di-2-thienylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane

20 bromide;

(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-
azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-
azoniabicyclo[3.2.1Joctane 4-methylbenzenesuifonate;

25 (3-endo)-8,8-dimethyl-3-[2-phenyl-2-(2-thienyi)ethenyi]-8-
azoniabicyclo[3.2.1]octane bromide; and/or
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d ifluoro-17a-[(2-fura nyl carbonyl)oxy]-11 0O-hydroxy- 16a- net hyl - 3- oxo- 30
androsta-1, 4-di ene-17(3-carbothioic acid S-fluoronethyl ester. 66 WO

2006/ 003407 PCT/ GB2005/ 002581 Non- st eroi dal conpounds havi ng gl ucocorticoid
agoni smthat may posess selectivity for transrepression over

transact i vaWVPepeaaEeY hat nmay be useful in conbination thRCEHEH2005ENREde t hose
covered in the following patents: 5 WO03/082827, WX01/10143, W98/ 54159,
W04/ 005229, WO041009016, W04/009017, WO04/018429, W031104195,

W03/ 082787, WO03/082280, WO03/059899, W031101932, W02/02565, WOOL/ 16128,
W00/ 66590, W03/086294, WO04/026248, W031061651, WO03/08277. 10 Suitable
anti-inflanmmatory agents include non-steroidal anti-inflamatory drugs
(NSAI D s). Su(3-ebtie)-8BAlimethyl-8Lphengle2H 2:pyndinylieghermdl-®, nedocrom | sodi um

15 phosphodi est er.ase (P i nhi bitors, (e.g. theophylline, PDE4 inhibitors or
m xed PDE3/ P@W'%F@'?@iik&%@k@?”%e ant agoni sts, inhibitors of
| eukotriene synthesis (eg. nontetukast), iNOS inhibitors, tryptase and

el astase inhibitors, beta-2 integrin antagonists and adenosi ne receptor
agoni sts or ahudberiuitable antigholinaraisagestsiaclige sostpounds of skntita ant agoni st s

cyt oki ne Synt RECDEr AR RN s MBS RS DB GHRAG boBimppees. "

adr enoreceptor agoni sts include salnmeterol (e.g. as the xinafoate),
sal butanmol (e.g. as the sul phate or the free base), fornoterol (e.g. as the
fumarate), fengterols.or t?but aline and salts thereof. An iNOS (inducible 25

nitric oxide sy aée i nhiybitor) is preferably\f oral agim nistration.
Sui tabl e %q %@i
_ o)) (X
( R43 : . R43
R4 R° g R
10  wherein:
the H atom indicated is in the exo position;
R*" represents an anion associated with the positive charge of the N
atom. R1”may be but is not limited to chloride, bromide, iodide, sulfate,
benzene sulfonate and toluene sulfonate;
15 R* and R* are independently selected from the group consisting of
straight or branched chain lower alkyl groups (having preferably from 1 to
( 6 carbon atoms), cycloalkyl groups (having from 5 to 6 carbon atoms),
cycloalkyl-alkyl (having 6 to 10 carbon atoms), heterocycloalky! (having 5
to 6 carbon atoms) and N or O as the heteroatom, heterocycloalkyl-alkyl
20 (having 6 t010 carbon atoms) and N or O as the hetercatom, aryl,
optionally substituted aryl, heteroaryl, and optionally substituted
heteroaryl;
R* is slected from the group consisting of (C1-Cs)alkyl, (Ca-C12)cycloalkyl,
(C3-Cy)heterocycloalkyl, (C4-Cs)alkyl{Cs-C1z)cycloalkyl, (C4-CelalkylCs-
25  Cy)heterocycloalkyl, aryl, heteroaryl, (C¢-Cg)alkyl-aryt, (C1-Cg)alkyl-
heteroaryl, -OR*, -CH,OR*, -CHy0H, -CN, -CF3, -CH,O(CO)R*, -
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I NOS i nhibitors include those disclosed in W93113055, W98/ 30537,

W02/ 50021, W95/ 34534 and W99/ 62875. Suitable CCR3 inhibitors include

t hose di sclosed in WO02/26722. 67 WD 2006/ 003407 PCT/ GB2005/ 002551 O
particular interest is use of the antibodies of the invention in conbination
w th a phospbedsesyer ase 4 (PDE4) inhibitor. The PDE4- E8¢GBA0ES/0RI8H bi t or
useful in this aspect of the invention may be any conpound that is known to
inhibit the PDE4 enzynme or which is 5 discovered to act as a PDE4 inhibitor,
and which are only PDE4 inhibitors, not conpounds which inhibit other
menbers of the PDE famly, such as PDE3 and PDE5, as wel|l as PDE4.

Conmpounds of interest include cis-4-cyano-4-(3- c¥clopentylox¥ 4 10

met hoxypheny| COyR ohEkaNHE; emﬂmm)sozaéﬁ eSONEAT YR ORI XRENo- 4-

(5 cyd 85;"ﬁoéﬁew@@*‘im%%'p#ﬁaﬁ@@%ﬁ“?“?5” RlgEEf o o

di f1 uor onet hoxpy %}Qﬁﬂ NFI (Rffgxan-1-ol]. Al'so, cis-4-cyano-4-[3-
(cyclopentylox oxyphenyl]cyclohexane carbo§¥llc acid (also 15

known as cil dﬁl |l$es;eﬂgctesﬂdom the grayn eonsistinge{C-Gslalikdr ((g<Lealkiiysi cal f or s,
which is SCRI S cfcﬁﬁ t 1996; this
g,e %J& o ngc Cﬁﬁ%@e ng(gé%re | #}Hgﬁf%ggg g%l%ﬁg TSR by

patent an thecrrpo diiscl o reinin full
reference. 207eipaYR- 281 from El bi oh (Hofgen, N. et al. 15th EFMC Int Synp

d Ch
10 oo (e sefeckds Vo Aard 88, orRESLBUIPIC AT SiARISE Mo,

247584020-9) ; 9- benzyl adenine derivatlive nomn
D- 4418 from CPd 'PQS%’@F!&‘R?@()’hl{]@1'@dﬁlb¥"%&1F)F)tﬁf@ﬁ‘)" £r-Gadbddazepi ne PDE4

i nhibi tor i demphdidrogychmiid, nd Htdr&dtyLES LR alkyRad, (C,-Cealkyl-heteroaryi;

( 10 R¥ and R*® are, independently, selected from the group consisting of H,
{C+-Cg)alkyl, (C3-Ciz)cycloalkyl, (C3-Cy)heterocycloalkyl, (C4-Cglalkyl(Cs-
Cip)eycloalkyl, (C+-Cg)alkyl(Ca-Cr)heterocycloalkyt, (C4-Cg)alkyl-aryl, and
{C+-Cs)alkyl-heteroaryl, including, for example:
(Endo)—3-(2-methoxy—2,2-di-thiophen-2-y£-ethyl)-8,8-dimethyl-8-azonia~

15 bicyclo[3.2.1]octane iodide;
3-((Endo)-8-methyl-8-aza-bicycio[3.2.1]oct-3-yi)-2,2-diphenyl-propionittile;
(Endo)-8-methyl-3-(2,2,2-triphenyl-ethyl)-8-aza-bicycio[3.2.1]Joctane;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-
propionamide;

20  3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propionic
acid;

(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
(Endo)-3~(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyi-8-azonia-

25  bicyclo[3.2.1]octane bromide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yi)-2,2-diphenyl-propan-1-ol;
N-Benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-:
propionamide;
(Endo)-3-(2-carbamoyl-2,2-diphenyl-sthyl)-8,8-dimethyl-8-azonia-

30 bicyclo[3.2.1]octane iodide;
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25 attributed to Pfizer; a benzodi oxol e derivative disclosed by Kyowa Hakko
in W99/ 16766; K-34 from Kyowa Hakko; V-11294A from Napp (Landells, L.J. et
al. Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-23, Ceneva) 1998] 1998, 12
(Suppl. 28): Abst P2393); roflumlast (CAS reference No 162401-32-3) and a
pt hal azi nor¥0 2B9GHAT/ 505, t he di sclosure of which is 30 MEEBPOYHEHL por at ed
by reference) from Byk- @l den; Pumafentrine, (-)-p- 68 WO 2006/ 003407

PCT/ GB2005/ 002581 [ (4aR*, 10bS*)-9-et hoxy-1, 2,3, 4,4a,1

Ob- hexahydr o- 8- et hoxy- 2-

met hyl benzo(c] [ 1, 6] napht hyri di n-6-yl]-N, N-di i sopropyl benzam de which is a

m xed PDE3/PDE4 inhibitor which has been prepared _and published on by

Byk- Gul den, n6\7365:!213!!3%3-((ﬁndp)rﬁ’rmﬂ@%ma-wgl[%gM'%%)‘RLWMBWIS

Pr odesf ar na; k@&ﬂ[ MNB65 from Vernalis; or T-440 (Tanabe Seiyaku; Fuji, K
et al. J Phar P Ther, 1998, 284(1): 162), and T2585. Further
conmpounds of il +Ethyle:{3-derdaol-8-chaibydi-ara-bivgclplBol A kivb 8-yl RE 2rdiphemytal  pat ent
appl i cation WO041024728 (d axo G oup Ltd), PCT/EP2003/014867 ( 10 (4 axo
Group Ltd) anquﬁé’,%”E@OOM 005494 (d axo Group Ltd). Suitable

ant i chol | ner GhQ3AMEAAG). BHrRHNESE-CBRPIBICE11deas-aed 2afiondry Bagiyst s at the

muscarinic receptors, ‘in particular 0ose conpounds which are antagoni sts
of the M or ®eeteeid®t ors, dual antagonists of the 15 ML/ M3 or M2/ MB,

receptors or pal- anj of _3e: 8 r ( ry conpounds
for adm ni st rgﬁgéﬁlﬁﬁqhﬁg@éa %%Aqlslﬁ%é@'?%Fa?&@%’grﬁ?pqeer%.s@gﬁt he brom de,
CAS 22254- 24- benzmhideunder the name Atrovent), oxitropium (e.g. as the

brom de, CAS 6- (5-0) .angd tiot.ropi e. the .brom de, CAS

136310- 93- 5, 335&8{‘%’; é'?"etwg'gr%?éb@ﬁ?[&%19°‘%§-§§§2m?'d2 iopheyedt are

reat r opaje (ﬁm%iorﬁtﬁlet'he hydr obrom de, CAS 262586-79-8) and LAS-34273 which

is disclosed I n W01/ 04118. Exenpl ary conpounds for
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl}-8,8-dimethyl-8-azonia-

bicyclo[3.2.1]Joctane iodide;
N-[3~((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyi-propyl]-
benzenesulfonamide;

15  [3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-
methanesulfonamide; and/or |
(Endo)-3-{2,2-diphenyl-3-[{ 1-phenyl-methanoyl)-amino}-propyl}-8,8-
dimethyl-8-azonia-bicycio[3.2.1]Joctane bromide.

20  More preferred compounds useful in the present invention include:

( (Endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl}-8,8-dimethyl-8-azonia-

o bicycio[3.2.1]octane iodide;
{Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]Joctane iodide;

25  (Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane bromide;
(Endo)-3-(2-carbamoyl-2,2-diphenyi-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yi-ethyl)-8,8-dimethyl-8-azonia-

30 bicyclo[3.2.1]octane iodide; and/or
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oral adm nistration include pirenzepine (CAS 28797-61-7), darifenacin (CAS
133099-04-4, or CAS 133099-07-7 for the hydrobrom de sold under the nane
Enabl ex), oxybutynin (CAS 5633-20-5, sold under the name 25 Ditropan),
terodiline (CAS 15793-40-5), tolterodine (CAS 124937-51-5, or CAS

124937- 52- 6WP@p6{(0B#0T art rat e, sol d under the nanme Detr ol BCT/GBINEMRZENh (e. g.
as the brom de, CAS 26095-59-0, sold under the nane Spasnonen), trospium
chl oride (CAS 10405-02-4) and solifenacin (CAS 242478-37-1, or CAS
242478-38-2 for the succinate al so knowmn as YM 30 905 and sol d under the
name Vesicare). 69 WO 2006/003407 PCT/ GB2005/ 002581 Q her suitable
antichol i nergi ¢ agents include compounds of fornula (XXI'), which are

\(/jvlh SClhofﬁd in %E?dla{%{ﬁ.Z-almhenah&[(dmm&moyﬁ-awnﬂi}[ ?DORED}-C? ?Slt ESZt ( 5in
ic e preferr rien ain attached to the tropane
ring is engo dﬁéﬁtﬁﬁfﬁ é%%?@%’%é@@ﬁﬁ@%ﬁ(wﬁgel ected fromthe group P

consi sting of straight or branched chain | ower al kyl groups having
preferably froml to 10 carbaon atons, cycl oal kyl groups haV|ng fromb5 to

6 carbon at orr§”'t%9‘€Iaﬁﬁhﬁiﬁmlaﬁﬁws%&?fﬁﬂ@dEfP 8% HloresapiobAntadonists)2- t hi enyl
2-pyridyl, s phgp ide a or rﬁg@%fthlétn%ﬂ\ ltj\@aﬁlﬁgg\lu;ﬂél it arxiiiﬁ\ﬁ'\lﬂgltmt in

excess of 4 car tons an enyl stltut oxy group havi ng
not in excesstfrepotoea fand amesafefor human use. First generation antagonists,

include derivatives of ethanolamines, ethylenediamines, and alkylamines,
e.g diphenythydramine, pyrilamine, clemastine, chiropheniramine. Second
generation antagonists,‘which are non-sedating, include loratidine,

( 10 desioratidine terfenadine,astemizole,acrivastine, azelastine, levocetirizine

fexofenadine and cetirizine.

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

15
Other contemplated combinations include the use of antibodies of the
invention in combination with an anti-IL-4 agent (e.g. anti-IL-4 antibody
such as pascolizumab) and/or anti-IL-5 agent (e.g. anti-IL-5 antibody such
as mepolizumab) and/or anti-IgE agent (e.g. anti-IgE antibody such as

20 omalizumab (Xolair™) or talizumab). |

Conveniently, a pharmaceutical composition comprising a kit of parts of
the antibody of the invention or antigen binding fragment thereof together

25  with such another medicaments optionally together with instructions for
use is also contemplated by the present invention.

The invention furthermore contemplates a pharmaceutical composition

comprising a therapeutically effective amount of monoclonal therapeutic
30 antibody or antigen binding fragment thereof as herein described for use
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15 X" represents an anion associated with the positive charge of the N atom
X may be but is not limted to chloride, bromde, iodide, sulfate, benzene
sul fonate, and toluene sul fonate, including, for exanple:

(3-endo) - 3- &r - 2- thlenylethenyl) 8 8- di net hyl - 8-azoni abi cycl 0[ 3. 2. 1

] oct ane Brzﬁﬂﬁ“ﬂ@“’(S endo) - 3- (2, 2-di phenyl et henyl ) - SPELUEBIAY/#R1S-
azoniabicyclo[3 2. 1] oct ane brom de; (3-endo)-3-(2,2-d

i phenyl et henyl ) - 8, 8-di net hyl - 8- azoni abi cycl o[ 3. 2.1 ] oct ane

4- met hyl benzenesul f onate; 25

(3-endo) - 8, 8-di net hyl - 3-[ 2- phenyl - 2- (2-t hi enyl ) et henyl ] - 8-
azoni abi cycl of 3. 2. 1]octane brom de; and/or 70 WD 2006/ 003407

PCT/ GB2005/ 00958 treetmentef diseasssi fﬁé@m'v%’to[@%%ﬁlﬂn otthgntgiadtign

i nyl) et henyl ] p8rvedfONL A g,?/cpgﬂ?s@ 1] octane bromi de. Further suitable

antichol i nergi ¢ agents inc e conpounds of formula 5 (XXI1) or (XXIII),
whi ch are disclosed in US patent application 60/511009 -~Nt/ R41- -~NH

(XXI1) )" 7- H(XXIII Ra. R44 R42 RA4 RA2 . 10 wh e|n: the H atom
i ndi cated is IMA¢4P8 %ﬁ?%@lﬁ% gﬁsetﬁﬂveqﬂgartg 8H§§r%"r‘|d fon associated with
the positiye ghainiedticaltRmbostioPrBonirisingpy tHéﬁ?aﬁblltlcbﬁy éﬂéctlv'erﬁrﬁ&ﬂ"ltt 0
chloride, bromde, iodide, sulfate, benzene sulfonate and tol uene
sul fonat e; of a monocional humanised therapeutic antibody which antibody
comprises a VH domain selected from the group consisting of:
SEQ.I.D.NO:11,12,13,14 and a VL. domain selected from the group

consisting of. SEQ.1.D.NO:15,16.

In accordance with the present invention there is provided a
pharmaceutical composition comprising a monoclonal therapeutic
antibody comprising a heavy chain selected from the grodp consisting of:
SEQ.1.D.NO: 18,19,20,21 and a light chain selected from the group

15 consisting of, SEQ.1.D.NO:22, 23.

In accordance with the present invention there is provided a

pharmaceutical composition comprising a monoclonal therapeutic

antibody comprising a heavy chain of SEQ.1.D.NO:18 and a light chain of
20 SEQ.L.D.NO:22 and a pharmaceutically acceptable carrier.

In accordance with the present invention there is provided a

pharmaceutical composition comprising a monoclonal antibody comprising

(or consisting essentially of) a heavy chain of SEQ.1.D.NO:18 and a light
25 chain of SEQ..D.NO:22 and a pharmaceutically acceptable carrier.

In accordance with the present invention there is provided a

pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of a monoclonal poputation
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15 R42 and R43 are independently selected fromthe group consisting of

strai ght or branched chain | ower alkyl groups (having preferably from1l to

6 carbon atons), cycloal kyl groups (having from5 to 6 carbon atonB)
cycl oal kyl - al k having 6 to 10 carbon atons), heterocycloalk ghaV|ng 5
to 6 carbonV 99%ﬁ@§4ghd N or 0 as the heteroatom hetero ﬁ@q Fkyl 20
(having 6 tol0 carbon atons) and N or O as the heteroatom aryl, optionally
substituted aryl, heteroaryl, and optionally substituted heteroaryl; R44 is
slected fromthe group consisting of (Cl-C6)alkyl, (C3-Cl12)cycloal kyl,

(C3- Cﬁ)heterocycloalkyl (Cl C6) al kyl (C3- C12)cycloalkyl (C1-C6)al kyl (C3- 25

C7) heterocycl 0 I teroar 1- al kyl - (Cl Co6) al kyl
het er oary &ﬁ@}/ eéﬁﬁ (‘f er’aég& @%’ BiEaY71 wo

2006/ 003407 PeHAifFeR 8891, 9926@113 émmg tch@iﬂ?&#@&Ql@*&MﬁW) SO02R45,
- S02N( R47) (R48), - CON( R47) ( R48) N(R48) CO{R4B) , - CH2N( R48) S02( R46) ,

- CH2N( R48) CQO2( R45) , CHZN( R48) CONH(R47); R45 is selected fromthe group
consi sting of ( ahfﬂé@é' (C1l-C6)al kyl (C3 5 C12)cycl oal kyl,

(C1- C6) al kyl (%%ermycl oal kyl, (Ci-C6)al kyl-aryl, (C1-0C6)alkyl -
heteroaryl5 R46 is sel ected fromthe group consi sting of (Cl-C6)alkyl,
(C3-Cl12)cyclo C7) h teroc oaI Kk

(Ga- Gy Al Ty ( Gliontisst R JiaTItion 4y ba ek )i the-sroatmpRLRIAtORgCI oal kyl . aryl
heteroaryl, (gisbsastdiodrdersdnd %l@@f@%ﬁébﬂﬁ@l@éé@&dlsorﬁ@rﬁ@f and R4S are,

[ ndependent |y, selected fromthe group consisting of (C1-Co) al kyl,

( C3- C, 2) cycl opartigular (r@esjﬂpﬁb@léﬂa@yttf@atraaymenmlamgl $<L1ph(€{53allerglc
& g;;ygylkygstp&goggﬁgcaw TR TR KA hat 6 GhiddBbAblsgls 27! - and
current treatment, including systemically administered corticosteroids; see
Busse WW et al, J Allergy Clin. Immunol 2000, 106: 1033-1042), “difficult”
asthma (defined as the asthmatic phenotype characterised by failure to
achieve control despite maximally recommended doses of prescribed
inhaled steroids, see Bames PJ (1998), Eur Respir J 12:1208-1218),
15 “brittle” asthma (defines a subgroup of patients with severe, unstabie
- asthma who maintain a wide peak expiratory flow (PEF) variability despite
high doses of inhaled steroids, see Ayres JG et al (1998) Thorax 58:315-
321), nocturnal asthma, premenstrual asthma, steroid resistant asthma
(see Woodcock AJ (1993) Eur Respir J 6:743-747), steroid dependent
20 asthma (defined as asthma that can be controlled only with high doses of
( oral steroids), aspirin induced asthma, adult-onset asthma, paediatric
| asthma . Antibodies of the invention maybe used to prevent, reduce the
frequency of, or mitigate the effects of acute, asthmatic episodes (status
asthmaticus). Antibodies of the invention may also be used to reduce the
25 dosing required (either in terms of amount administered or frequency of
dosing) of other medicaments used in the treatment of asthma. For
example, antibodies of the invention may be used to reduce the dosing
required for steroid treatment of asthma such as corticosteroid treatment
("steroid sparing”}. Other diseases or disorders that may be treated with
30 antibodies of the invention include atopic dermatitis, allergic rhinitis,
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(Endo) - 3- (2- met hoxy- 2, 2-di -t h i ophen-2-yl -ethyl)-8, 8-di nethyl -8-azon ia- 15
bi cycl o] 3. 2. 1] octane i odide; 3-((Endo)-8-nethyl-8-aza-bicyclo[3.2.1
]oct-3-yl)-2,2-di phenyl -propionitrile;

( Endo) - 8- rreth yl-3-(2,2,2-triphenyl -ethyl)-8-aza-bicyclo[3.2. | ]octane;

3- ((Endo) - 8”%?%&91’149%7 aza-bicyclo[3.2.1 Joct-3-yl)-2,2-d HWP 002581

pr opi onam de; 20

3- ((Endo) - 8- net hyl - 8-aza-bi cycl o[ 3. 2. 1] oct-3-yl)-2, 2-di phenyl - propi oni c
acid; (Endo)-3-(2-cyano-2, 2-di phenyl -et hyl) -8, 8-di net hyl - 8-azoni a-

bi cycl o[ 3. 2. 1] oct ane i odi de; (Endo) 3-(2-cyano- 2, 2- d | phenyl -ethyl )-8, 8-d

i met hyl - 8-azon ia- 25 bicy oct ape brom
3- (( Endo) - 8- nEfahp's disgase. SE‘WQ‘FBE 'Ye]PHBFQ'@WFj)S-eESQ-(Qp&@nyI propan-1-ol ;

N- Benzyl - 3- ((&?ggﬁ’éprﬁlnd“@édaﬁbg%s?ﬁ&oﬁb a1BhelSoPidodRRl stV idforatic Pheny! -

; de:
g(rjgl)m gn ?rzn c:r;mdnwanzﬁmoaisppmgy&ssmw’ sjersic @clirosis (sdlerddeacom), hepatic

bi | of 3. 2. t 006/ 0034 2005/ 002581

1 Egﬁz&[ 3-[ 3 t(r%’g'%d aéfcrﬁ?ﬂ@f’ a\ilg%‘Pﬁ?}EP8F3%f"I"T’B€?’Sea@ﬁ) 2. 2-di phenyl -
propyl ] - urea; diéeﬁé%Ydfoéﬂ [c?cl(e(reg@lemorﬁs dIQtHUdgk&sadigeééé?B:é@[@wré’mﬂ;
]oct-3-yl)-2, 2-di phenyl - prop cF]

N[ 3- ((Endo) 'SUWE‘PFIXIIC lgu i8i "'@[Q'sﬁaiﬁ%‘é&d@orﬂﬁ)ﬁ thap mayhetgatedr opyl | -

acet am de; t
Joct-3-yl)- 2 dl p eny ngr@%y'ﬁ‘fém'ggﬁaﬁdgﬁf‘%&*% Background of the

invention section above.

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

15
In another embodiment there is provided a method of preventing an acute
asthmatic attack in 2 human patient which method comprises the step of
administering to said patient a therapeutically effective amount of an
antibody of the invention.

20

( In another embodiment there is provided a method of reducing the

: frequency of and/or mitigating the effects of an acute asthmatic attack in a
human patient which method comprises the step of administering to said
patient a therapeutically effective amount of an antibody of the invention.

25
In another embaodiment of the invention there is provided a method of
biasing T helper cell response towards a Th1 type response following an
inflammatory and/or allergic insult in a human patient which method
comprises administering to said patient a therapeutically effective amount
30 of an antibody or antigen binding fragment thereof of the invention.
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3- ((Endo) - 8- net hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-2,2-di-thi ophen-2-yl- 10
propionitrile; (Endo)-3-(2-cyan-2,2-di-thiophen-2-yl-ethyl)-8,8-d

i met hyl - 8-azoni a- bi cycl o[ 3. 2. 1] oct ane i odi de;

N-[ 3- ((Endo) - 8- net hyl - 8-aza-bicyclo[3.2. | ]Joct-3-yi)-2,2-di phenyl-propyl]-
benzenesul 820860834015 [ 3- (( Endo) - 8- net hyl - 8- aza- bi cycl oPGI/@B1005/602581
]oct-3-yl)-2,2-di phenyl - propyl ] -urea;

N-[ 3- ((Endo) - 8- net hyl - 8-aza-bicyclo[3.2.1 ]Joct-3-yl)-2,2-di phenyl -propyl]-
met hanesul f onam de; and/or (Endo)-3-{2, 2-diphenyl-3-[(1-phenyl-nethanoyl

) -am no] - propyl }-8, 8- di net hyl - 8-azoni a- bi cycl o[ 3. 2. 1] oct ane brom de. 20
More preferred conpounds useful in the present invention include:

(Endo) - 3- (2- met hoxy- 2, 2-di - t hi ophen- 2-yl -ethyl) -8, 8-di met hyl - 8-azoni a-

bi lo[3.2.1 t d d 2. 2-diiph | -.ethyl)-8,
o o et b 5 1 BHOTRE elBBy Rt ST gkt AL o Fagh BIRBoa )
(Endo) - 3- ( 2- beéétlh\@aimﬂ‘la?hﬁm&n’chbﬁﬁb)th@QaﬁdhlEE'IShVéné}rt&ﬂMh tléHNS’C' 0o[3.2.1

] oct ane brom de é ) - 3-(2-car banoyl -2 di phenyl - et hyl
i met hyl - 8- azoAffligte mtbﬁﬁtfap@, such q%%q\f@ﬁ%asfbmadéatd(raﬁﬂr@p mw%m 2,2-di-th

o2 SR SR BB GR) gy Bebleunl ecfad sl | od ce

( Endo) - 3- { 2, 2adigplibogy eBaftigendiiadint fragtent thargefafithe jnventipy. } - 8, 8-
di met hyl - 8-azoni a-bi cycl o[ 3.2.1 ]Joctane brom de. Suitable antihistam nes
(also referred to as Hi -receptor antagonists)

Although the present invention has been described principally in relation to
the treatment of human diseases or disorders, the present invention may

( 10 also have applications in the treatment of similar diseases or disorders in
non-human mammals.

The present invention is now described by way of example only.

15 Exempilification

1.GENERATION OF MONOCLONAL ANTIBODIES AND
CHARACTERISATION OF MOUSE MONOCLONAL ANTIBODY 6A1

Monoclonal antibodies (mAbs) are produced by hybridoma cells generally
20 in accordance with the method set forth in E Harlow and D Lane,

Antibodies a Laboratory Manual, Cold Spring Harbor Laboratory, 1988.

The result of the fusion of mouse myeloma cells with B-lymphocytes from

mice immunised with the target antigen. The hybridoma cell is

immortalised by the myeloma fusion partner while the capacity to produce
25 antibodies is provided by the B lymphocyte.

Five SJL mice were immunised by intraperitoneal injection each with 2ug
recombinant human {L-13 derived from E.Coli (Cambridge Bloscience,
Cat. No. CH-013). An immunisation schedule was used to develop a high
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5 include any one or nore of the numerous antagonists known which inhibit
Hl-receptors, and are safe for human use. First generation antagonists,

i ncl ude derivatives of ethanol am nes, ethyl enedi am nes, and al kyl am nes,

e. g di phenyi hydram ne, pyrilam ne, clemastine, chlropheniram ne. Second
gener ati on WO263497s, whi ch are non-sedating, include PoOr/@Bzos/me258110
desiorati di ne, terfenadi ne, astem zol e, acrivastine, azelastine, |evocetirizine
f exof enadi ne and cetirizine. Exanples of preferred anti-histam nes include

| orati dine, desloratidine, fexofenadine and cetirizine. 15 O her
contenpl at ed conbi nati ons include the use of antibodies of the invention in
conbination with an anti-I1L-4 agent (e.g. anti-IlL-4 antibody such as

pascol i zunab) titterdhtihuenan LH3 snidmelytimung. reapensel inthe mice.After Ssuch  as

mepol i zumab) and/ ol nt,.(e t.i.hod uch as 20

omel | zunab {AEMaERsRfs ovel iR el b G oAl SRR ca

conposi ti on Cﬁéﬂ?é‘st‘éd”Sp@ehldell@ffroﬁﬁafoﬁthﬁmlobfv@eré%nmdd agti B he invention or
anti gen bi ndi ng fragnent t hereof together 25 with such another nedi canents

optional |'y t oyBWReEYiRsfusechwith mauseryeloma cgle deaved BomdBHX 6f¥A ated by the
present | @lenﬁélﬁr@PE@%dd‘%%hHg er) geﬁ(%rgfa @&ﬂ@ﬁ%@pirﬂﬁ\ﬁ&?ﬁ phar maceut i cal

conposi tion er apedt ecti1ve anmount of nonocl onal

t herapeuti c Bybraiomezboalllires wersi c@medobylhmmlggfdilamm(E Harhewerfd Bs herein
2005/ 00 n the treatnent of

gle:gglsggdr Lg:)bgfiqe\%‘g?@y%g%% agﬁﬁgg'nz COIPRIE? WErs ﬁ%%%'ﬁ%‘i’ ween hlL-13 and
hiL-13R I n agqpéshopicalipiang duperittasts Msted fstHictiGify. (0wl $rons thy Mvsded a
active clones were expanded for cryopreservation, antibody production
10 etc.
Initially, hybridoma supernatants were screened for binding activity against
an E.coli-expressed recombinant det-1 tagged human IL-13 protein {made
in-house) in a sandwich assay format. A secondary screen of these
positives was completed using a BlAcore™ method to detect for binding to
15 the det-1 tagged human I.-13 protein. Samples from these hybridomas
were then tested for ability to neutralise the bicactivity of E.coli-expressed
recombinant human IL-13 (Cambridge Bioscience, cat. no CH-013) in a

TF-1 cell bicassay.

20  Six positives identified from the human IL-13 neutralising bioassay were
{ subcloned by limiting dilution to generate stable monoclonal cell lines.
immunoglobulins from these hybridomas, grown in cell factories under
serum free conditions, were purified using immobilised Protein A columns.
These purified mAbs were then re-screened in the following assay

25  systems;

- Binding to E.coli-expressed recombinant human [L-13 (in a sandwich
ELISA format)
- Inhibition of E.coli-expressed recombinant det-1 tagged human IL-13
30 binding to both IL-13 receptor chains (in a sandwich ELISA format)
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5 pharmaceuti cal conposition conprising a therapeutically effective anount
of a nonocl onal humani sed therapeutic anti body which antibody conprises

a. VH domai n selected fromthe group consisting of: SEQI.D. NG 11,12, 13,14
and a VL domain selected fromthe group consisting of: SEQ I.D. NO 15,16. 10
| n accor dan®@ 2W6%4340he present invention there is provi degl/&B209Fen2fceut i ca
conposition conprising a nonocl onal therapeutic antibody conprising a heavy
chain selected fromthe group consisting of. SEQI.D. NO 18,19, 20,21 and a
| i ght chain selected fromthe group 15 consisting of; SEQI.D. NG 22, 23. In
accordance wth the present invention there is provided a pharmaceuti cal
conposition conprising a nonocl onal therapeutic antibody conprising a heavy
chai n of SEQ I-. DNadralBation ofeitheyhunsaradmeymonigusERcpli-exp@sg@dand a

phar maceuti cal |l y_accept abl.e rieE., ln.accordance with the present
i nvention there '° g‘aﬁﬁlﬂ?@gﬂ"gﬁ"pé\ih’?ﬁ%%‘[h’?%sﬁaygonposi tion conprising a
nmonocl onal anti biggytraliRanion 8f Mamraaiiarcexresdddtelrass &nY 8 @inla/TPM) call heavy chain

of SEQ1.D.NO 18 and a _light 25 chain of SEQI.D, NO 22 and a
phar maceut i cal | yoig8¥@¥ abl e carrier. In accordance with the present

nvent i on sher.e e PIRKIGRHr an EOALEREEULGBbaRBRBRPLAMARITLLR N 2

phar maceutical |y accepta carrier a erapeutica ectlve anount
of a nonocl onal vaviaot @n iaor--1xeliMbi@E868Y 003407 PCT/ GB2005/ 002581  of

t herapeuti c antifbody. whi.ch ther utic I.body conprjses heavy chai n of

SEQ | b NOx 16" arPaRTalg 6" hdRe Broter g RereeSRgnt SFPAP AP Lo
reactivity to human IL-4 in an anti-IL-4 ELISA and assessment of mAb
cross-reactivity to human L5 in an IL5 neutralisation bioassay

10 - BiAcore™ analysis for binding affinity measurements to human |L-13

Monocional antibody 6A1 was identified as an antibody that neutralised
both human and cynomolgus IL-13 bioactivity. The following analyses
describe the profile for monoclonal antibody 6A1 in these assays.

15

1.1 Binding to E.Coli-expressed recombinant human [L-13

6A1 bound E.Coli~expressed recombinant human IL-13 in a sandwich
20 ELISA, method substantially as described in section 7. See Figure 1.

1.2 Inhibition of E.Coli-expressed recombinant det-1 tagged human

25 IL-13 binding to IL-13Ra1 and IL-13Ra2 in an ELISA format

6A1 inhibited the binding of E.Coli-expressed recombinant det-1 tagged
human IL-13 to both human IL-13 receptor chains. In addition, it inhibited
binding more effectively than a commercially available anti-human IL-13

30 polyclonal and an anti-human IL-13 monoclenal antibody reagent (sourced
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5 Antibodies of the invention may be used in the treatnent of atopic

di seases! disorders and chronic inflanmnmtory di seases/di sorders. O
particular interest is their use in the treatnent of asthma, such as
allergic asthma, particularly severe asthma (that is asthma that is

unr esponsi WO 286/44¢ur rent treat ment, i ncl udi ng syst eni C&TGP2BINTPSt er ed
corticosteroids; see Busse WV at aI, J Allergy din. Inmmunol 2000, 106:
1033-1042), "difficult" asthm (defined as the asthmatic phenotype
characterised by failure to achieve control despite maxinmally reconmended
doses of prescri bed I nhal ed steroi ds, see Barnes PJ (1998), Eur Respir J
12:1208-1218), 15 "brittle" as de I nes a subgroup of patients with
severe, unstaffPE R&Ex Sysiemad prfh'i%o H‘?“He@f@nW@PQMW@(?ﬁ‘%ﬂ?WOf thew ( PEF)

(1008 Thot ax BP0 MR T8 il N BT A PRAT oo E e st Br o o

resi stant ast lannbodym NAolse vhiuaDLf Q10EERy/luvad_ealpulatel r MeSinRibitjon st er oi d

Goses of  or apt uBRRcrdy Bisnd o Al R Biac odiora =Diesdy 681 hm, O
paedi atrics asbBFigured2 ARF2BS AOéoritmtqneMﬁnblewanﬂw&@rdﬁ?%dtrm prevent

reduce the frequency of, or mtigate effects of acu ast hmatic

epi sodes (st agdeiectabla aefivitycus) . Antibodies of the invention may also be used
to reduce the 25 dosing required (either in terns of anobunt adm nistered or
frequency of dosing) of other nedicanments used in the treatnment of asthma.
For exanpl e, 13 Neltwalissticai of Eﬁ:olhaggtessadrrwobmmumanmmnbe t he dosi ng
reqwred for steroid tyeat . of cfh a* crtlcoster0|d t r eat ment
("steroid spari rigfemeus 2 : 28Y be treated with 30
antli bodi efg of the i nvent| on i ncI ude atop| C dermatltl s, allergic rhinitis,

76

TF-1 cells can proliferate in response to human IL-13 and cynomolgus IL-
13. A bioassay was developed to assess the neutralisation capacity of an
anti-lL-13 mAb on human and cynomolgus IL-13-induced TF-1 cell
proliferation. 6A1 neutralised the bioactivty of both recombinant human

15 and cynomolgus IL-13 in a TF-1 cell bioassay. In addition, it neutralised
both human and cynomolgus Il.-13 more potently than commercially
available anti-human IL-13 polyclonal and anti-human IL-13 monoclonal
antibody reagents (sourced from R&D Systems). See Figure 3..

20  An average NDsp value of 0.0783ug/ml was calculated for the
( neutralisation of 5ng/ml E.Coli-expressed recombinant human [L-13

bioactivity in a TF-1 cell bioassay by monoclonal antibody 6A1. An NDsg
value of 0.04pg/ml was calculated for the neutralisation of 5ng/ml E.Coli-
expressed recombinant cynomolgus IL-13 bioactivity in a TF-1 cell

25  bioassay by monaclonal antibody 6A1. [The NDs; (neutralisation dose)
value is the concentration of monoclonal antibody required to reduce TF-1
cell proliferation by 50%, in response to a set concentration of [L-13].

1.4 Neufralisation of mammalian-expressed (CHO cell) human iL-13
30 in a TF-1 cell proliferation bioassay
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WD 2006/ 003407 PCT/ GB2005/ 002581 Crohn's disease, chronic obstructive

pul monary di sease (COPD), eosinophilic esophagitis, fibrotic diseases or

di sorders such as idiopathic pulnonary fibrosis, progressive systenc
sclerosis (sclerodernma), hepatic fibrosis, hepatic granul omas,

schi st osoni ¥ ¥6PE#Ghrani asis, and 5 di seases of cell cpclraBeGEIEE] on,
e. g. Hodgkins disease, B cell chronic |ynphocytic |eukaem a. Further

di seases or disorders that nay be treated w th antibodies of the invention
are detailed in the Background of the invention section above. 10 In one
enbodi nent of the invention there is provided a nethod of treating a human
patient afflicted with an asthmatic condition which is refractory to
treatment with corticosteroids which nmethod conprises the step of

adm ni stering-9 saikd, lent a.th | cal Ly ef ' nt.,of an
antibody of ¢ ALSIROY diflon Sipaliey BFABREOAAHEARY bR by iR 37‘@\'% ded a

met hod of pr eerpidssgd ABNACHTE celRshasBédesad ireg KF-1 call prolitaratiot gy, Whi ch

met hod conprises the step of admnistering to said patien

t
t her apeut i cal B dauialisedmampalianexpiasseshiymayiL-d8 more nquyttha:ha 20 In
: 4 . : . : f
anot her enpo b%%erﬁ#eaﬁggyéﬁﬂ?é Qif‘ﬂl-ﬂﬁﬂ'naﬂ |Eﬁtagﬁs}§ti¥%qalﬂg@%gétrggﬁtrﬁﬁasgrérﬁﬂuency 0

and/or mtigating t ects of an acute man
pati ent whi chbydiwgdabespAnddstviatuesefdh03fughthwas caleuiated for thai d  patient a

t her apeuti cal | ffectiv unt, of an_ .antibod f_.the inyentigqn., 25 In
anot hgr enbodpé\éﬁ?]'s oy & “%Qm‘% @ﬂ"ﬁ%@@ﬁ’@ﬁﬁ%@ﬁ&'@&a'ﬁ%ﬁbﬁgﬂ biasing T
hel per cel | resPBidassdwyRhthodlohalahtitedyBRrIPSeeFigielow ng an

(
| 10 1.5 Neutralisation of recombinant Q130 human IL-13 variant in a TF-1

cell proliferation bioassay

The neutralisation capacity of monoclonal antibody 6A1 for E.Coli-
expressed_recombinant Q130 human IL-13 (Peprotech, Cat. No. 200-13A)

15 was assessed in a TF-1 cell proliferation assay. 6A1 neutralised Q130
human IL-13 more potently than a commercially available anti-human IL-
13 polyclonal reagent. An NDsp value of 0.11ug/mi was calculated for the
neutralisation of 60ng/ml Q130 human IL-13 bioactivity in a TF-1 cell
bioassay by monoclonal antibody 6A1. See Figure 5.

20

( 1.6 Specificity for binding to human IL-13

As human IL-4 shares the most identity with human IL-13 both structurally
and functionally, the specificity of monoclonal antibody 6A1 for human IL-

25 13 was assessed in a human |L-4 hinding ELISA. 6A1 did not detectably
bind E.coli-expressed recombinant human IL-4, indicating the high level of
specificity of this monoclonal antibody for human IL-13. In addition, 6A1
did not detectably cross-neutralise the bioaciivity of E.Coli-expressed
recombinant human IL5 in a TF-1 cell bioassay. See Figures 6 and 7.

30
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inflammatory and/or allergic insult in a human patient which nmethod
conprises admnistering to said patient a therapeutically effective anount
30 of an anti body or antigen binding fragment thereof of the invention. 77
WO 2006/ 003407 PCT/ GB2005( 002581 1 n another enbodi nent of the invention
there i s pry0i208@00het hod of treating a hunman patient PGI/GRZPOS/HIRSSI

QL30hl L-13 variant which patient is afflicted with asthma, such as severe
asthma, said nmethod conprising the 5 step of admnistering to said patient a
t herapeutically effective anmobunt of an antibody or antigen binding fragnment
t hereof of the invention. Al though the present invention has been described
principally inrelation to the treatnent of human di seases or di sorders,
the present inl&MBlAsareR\analysig| so have applications in the treatment of

simlar disea r i nvention
is now describe %ﬂin%ﬁ%ﬂ?g@raﬁee?rngﬁppHﬁm%g%E)E!"‘Eﬁp?m}p ;nggtllg 1%S@Q&NERATI ON OF
MONOCLONAL ANTdsBeBsdash\RIAcateRaGazsE SAEe Qlab@E-1 MOUSE MONOCLONAL ANTI BODY 6A1
Monocl onal anti bodi es (mAbs) are produced by hybridoma cells generally 20 in
accordance with the nethod set forth in E Harlow and D Lane, Antibodies a
Labor at ory sVanggile 1Col d Spring Harbor Laboratory, 1988. The result of the
fusion of nouse nyeloma cells with B-| ynmphocytes from mce inmunised with
the target antigen. The hybridoma cell |s i mortali sed by the rryel oma fusion

partner whil e_thegg@o%a%'cptéé/ To pr oaaggmk Qifﬁ(q,(age €35 A,firﬁ%\’/' ded Dy the B

| ynphocyte. Five wer e | \ per a ectijon each
with 2pg recanbinant human 11-18 ?‘l ﬁ’\?gd 115565(‘ CP ARk d He Bilosci ence,

det-1 tagged human IL13 226x10 ® | 72x10 *° C O 32pM
‘ human IL13 (CA) 682x10 5 | 184x10 * 270 pM
( 10 cyno IL13 (CA) 914x10 ° | 56x10 61.2 pM

These data indicate that 6A1 has an affinity for both human and
cynomolgus IL-13. [Two different human IL-13 samples (both generated in
E.Coli) were used for this anélysis. IL-13 is substantially insoluble when
15 produced in E.Coli but can be solublised and then refolded in vitro.
Differences in the quality of the two refolded IL-13 samples may explain
the difference in binding affinities for each of these human IL-13 samples].

2. CLONING OF VARIABLE REGIONS OF CLONE 6A1

( 20 Total RNA was extracted from clone 6A1 hybridoma cells and the cDNA of
the heavy and light variable domains was produced by reverse
transcription using primers specific for .the murine leader sequence and
the antibody constant regions according to the pre-determined isotype
(lgG1/x). The cDNA of the variable heavy and light domains was then

25 cloned into vector pCR2.1 for sequencing.
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Cat. No. CH 013). An immunisation schedule was used to develop a high 78 WO
2006/ 003407 PCT/ GB2005/002581 titre anti-human IL-13 anti body i nmune
response in the mce. After 5 imunisations over 64 days, the mce were
culled and spleen cells harvested. Spleen cells from3 of the mce were
renoved and@200igHecyt es fused with nouse nyel oma cel | PCAGBAENIBOM P3X
cells 5 using PEG 1500 (Boehringer) to generate hybridomas. | ndividual
hybri doma cell lines were cloned by limting dilution (E Harlow and D Lane,
supra). Wells containing single colonies were identified mcroscopically
and supernatants tested for activity. Cells fromthe nost active clones
wer e expanded for cryopreservation, antibody production 10 etc. Initially,
hybri doma sup2rhRN#néxtraetien scr eened for binding activity against an
E.coli-expressed reconbinant det-1 tagged human |L-13 protein (nade

i n-house) in a sandw ch assay format. A secondary screen of these positives
was conpl et ed Tl ﬁ'gy\lﬁawsﬁ%a@temfm ﬁ@&ﬂtﬁ@faaﬁ@matawm !ﬁgato 15 t he
det-1 tagged t I if &?dﬁ§ wer e t hen
tested for abﬁy%r{'&oc@uﬁiﬂl %@g %@glﬁ%tg@&lé& ﬁ%l -expr essed

reconbi nant hE‘rmneg&ad:Gor(imrtbrmamdammm’@mstu&;tlonat no CH013) ina TF-1
cell bioassay. 20 Six positives identified fromthe human IL-13 neutrali sing
bi oassay \/\greE %igbc% ggag Eé’ ! MB( ting dilution to generate stable nonocl onal
cell lines t hese hybridomas, grown in cell factories
under serumfree conditions, were purified using i mobilised Protein A

col ums. TheRNprasi‘e\aﬂsemchaswmed tbrwwtiuwdm‘m@mmb varigbtehéahyl amd ng assay
25 systens;

light domains using primers specific for the murine leader sequences and
( murine igG1/x constant regions. The mixture of primers used is set forth
in Jones ST and Bendig MM Bio/technology 9:88-89 (1991)
10
Pools of murine Vy and V| leader sequence forward primers were

prepared at 50pM. Solutions of the murine 1gG1 and « constant region

reverse primers were also prepared at 50uM.

15 2.3 Reverse Transcription PCR {(RT-PCR)

Reverse transcription of the RNA encoding the variable heavy and light
regions were carried out in duplicates using the Access RT-PCR Systemn
from Promega according to manufacturer’s instructions. VH and VL
forward and reverse primers were as described above.

20

2.4 Gel purification of RT-PCR product

The products of RT-PCR (2xV and 2xV,) were loaded in gel loading
solution on a preparative 1% agarose gel containing 0.01% ethidium
bromide and run in TAE buffer at 10QV for 1hour and the V region bands

25 excised. A 100bp DNA ladder was also run on the gel to allow
identification of the Vyand V, bands.
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- Binding to E. coli-expressed reconbi nant human IL-13 (in a sandwi ch ELISA
format) - Inhibition of E. coli-expressed reconbi nant det-1 tagged human
IL-13 30 binding to both IL-13 receptor chains (in a sandw ch ELI SA fornat)
79 WD 2006/ 003407 PCT/ GB2005/002581 - Neutralisation of_either human or
cynonol gus WOaWs{0¥¢Dbr essed reconbinant 1L-13 (in a TF- lp%‘f;?z“ﬁ?’@é?%ay) -
Neutral i sati on of mammal i an-expressed human I1L-13 (in a TF-1 cell bi oassay)
5 - Neutralisation of an E. coli-expressed reconbinant QL30 human | L-13
variant (in a TF-1 cell bioassay) - Specificity for binding to human IL-13
by assessnent of mAb cross- reactivity to human IL-4 in an anti-IL-4 ELISA
and assessnent of mAb cross-reactivity to human IL5 in an |IL5

neutral i sati onl hst BAsfsgoments vegraextrasted angdl Brsifisd figm tengel migingrtheni t y

measurenents t ied as an
ant i body t hat '@t?g’“iﬁqré?éh&ﬁ%ﬁwﬂ%ﬁﬁﬁ’ﬁ?ﬁ@%&%&%ﬁg@i o WEERERBEL P ty. The
fol | ow ng analijystasctiogdgscri be the profile for nonocl onal antibody 6Al in
these assays. 15 1.1 Binding to E. Coli-expressed reconbi nant human |L-13 6Al
bound E. Col i - expressed reconbi nant human 1L-13 in a sandwi ch 20 ELI SA

met hod substantially as described in section 7. See Figure 1. 1.2

I nhi bi tionsof &5 CakdtigPr essed reconbi nant det-1 tagged human 25 |L-13
bi nding to IL-‘B‘%‘W I L-13Ra2 in an ELI SA format 6Al inhibited the

bi nding of E. Coli - ﬁpressed reconbi nant det-1 tagged human IL-13 to both
human TL-13 redeppusifiedRT-NER fragmeats (2xHy and 2xivhi Wetedoned into the

pCR2.1 vector using the TA cloning kit from Invitrogen according to
manufacturer’s instructions.

10
2.6 Transformation

Ligated plasmids were fransformed into TOP10F' ceils according to TA
cloning kit instructions. 50p! and 200ul of transformed cells were spread
oh L-agar plates containing 100ug/m! ampicillin and coated with 8ul of

15 500mM IPTG solution and 16yl of 50mg/ml X-Gal solution in DMF. Plates
were incubated overnight at 37°C. |

2.7 Sequencing

Colonies were picked and cultured ovemight at 37°C in 5mi LB medium
20 supplemented with 100pg/mi ampicillin.
pCR2.1 plasmids containing 6A1 V4 and V| domains were extracted and
purified using the Qiagen QlAprep Spin Miniprep kit according to
manufacturer's instructions. The Vy and V| domains were sequenced
using primers T7, M13 forward and M13 reverse.
25
6A1 Vy region amino acid sequence (consensus of 10 clones from 2 RT-
PCR reactions):
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bi nding nore effectively than a comercially available anti-human |L-13 30
pol ycl onal and an anti-human |L-13 nonocl onal anti body reagent (sourced 80
WO 2006/ 003407 PCTI GB2005/ 002581 from R&D Systens). An | C50 val ue of
0. 165pg/ M was calculated for the inhibition of human 1L-13 binding to
human | L- 13@aR00p9034®nocl onal  anti body 6A1. An |1 C50 val FETEBBOWEHEL/ M was
calculated for the inhibition of human IL-13 binding to human |L-13Ra2 by
nonocl onal anti body 6Al. 5 See Figures 2A and 2B. A control 119G of
irrelevant specificity had no detectable activity. 1.3 Neutralisation of
E. Coli-expressed reconbi nant human and cynonolgus IL-13 in a TF-1 cel
proliferation bioassay 10 TF-1 cells can proliferate in response to human
| L- 13 and cyn&BEQR.§OsNOLZ 13. A bi oassay was devel oped to assess the
neutralisation capacity of an anti-I1L-13 mAb on human and cynonol gus
| L-13-induced TF-1 cell proliferation. 6Al1 neutralised the bioactivty of
bot h reconbi ngpl Vugionlamvecadiy Bequargedconsehsdus bf 20 Elonksdeinh 2IRPassay. I n
addition, it neutralised both human and cynonol gus |IL-13 nore potently than
commerci al |y P&Fhreaghioashnti - human 1L-13 pol ycl onal and anti-hunman | L-13
nonocl onal : amid gents (sourced from R&D Systens). See Figure 3. 20
An average5ND§%kigﬁﬁgb§$ 0.0783pg/ M was calculated for the neutralisation
of 5ngim E. Coli-expressed reconbi nant human | L-13 bioactivity ina TF-1
cell bioassay by nonocl onal antibody 6A1. An ND50 value of 0.04pg/m was
cal cul at ed fo& 12 '* 'B of 5ng/mM E. Coli- expressed reconbi nant
cynonol gus | L TF-1 cell 25 bi oassay by nonocl onal
anti body 6Al1. [ The ND50 (neutralisation dose)

(4 A chimaeric antibody consisting of parent murine V regions {described in

section 2.7) was grafted onto human IgG1/k wild type C regions, this was

10  designed to confirm the cloning of the correct murine V regions and also to
be used as a reference when testing humanised constructs. The chimaeric
antibody was expressed in CHO cells, purified and tested for binding to
human iL-13 by ELISA,

3.1 PCR amplification

15  The cloned murine V regions were amplified by PCR to introduce
restriction sites required for cloning into mammalian expression vectors
RId and Rin. Hind lil and Spe ! sites were designed to frame the Vy
domain and allow cloning into a modified Rld vector containing the human
( y1 wild type C region. Hind {li and BsiW | sites were designed to frame the
20 'V, domain and allow cloning into a modified Rin vector containing the

human x C region.

Vy forward primer:

5'-GAT GAA GCT TGC CAC CAT GAA ATG CAG CTG GGT CAT C-3’
25 (SEQ..D.NO:86)

The Hind Il restriction site is underlined and Kozak sequence in bold.

Vy reverse primer:

86



value is the concentration of nonoclonal antibody required to reduce TF-1
cell proliferation by 50% in response to a set concentration of [L-13]. 1.4
Neutralisation of mammal i an-expressed (CHO cell) human IL-13 30 in a TF-1
cell proliferation bioassay 81 WO 2006/ 003407 PCT/ G82005/ 002581 The

neutral i saWomocapa®i ty of nonocl onal antibody 6A1 for HREFHFBAES00T81
expressed from CHO cells was assessed in a TF-1 cell proliferation assay.
6A1 neutralised nmanmal i an- expressed hunman | L-13 nore potently than a 5
comercially available anti-human |IL-13 pol ycl onal reagent as neasured by
ND50 val ues. An ND50 val ue of 0.037pg/m was cal culated for the
neutralisation of - 50ng/mM manmal i an-expressed human IL-13 in a TF-1 cel

bi oassay by nBhGATOGEA GRAIGLGT BACTTISACKEGUrACT A {3’ (BEQ.IP.NSUBT I i sati on
of recomnbi nan Q Jl-13.variant in a TF-1 cell proliferation

bi oassay The kgggé}bﬁ lir}ggﬁg%'lrgégpgscﬁdy&medﬁonocl onal antibody 6Al1 for E. Coll-
expressed reconbi nant QL30 human |L-13 (Peprotech, Cat. No. 200-13A) 15 was

assessed in a TE-1 cell proliferation assay. 6Al neutralised QL30 human
I L-13 nore poVefRMard REMES commercial |y avail able anti-human IL- 13

ol yel onal 51 egaepr AL BB gelakc YnPokh BYTBcratTalyGuEd for the

neutralisation o human | L-13 bioactivity I1n a 1 cell
bi oassay by n{BRQIdhHIO:88) i body 6A1. See Figure 5. 20 1.6 Specificity for

LT3 Bot h st PGP ottt 1 RERS Ss RO SbauaritBn Pidtonoct onal
anti body 6A1 for human | L- |
V\ reverse primer: |
{ 10 5-GAT GCG TAC GTT TGATTT CCA GCT TGG TGC C-3'
(SEQ.I.D.NO:89)
The BsiW | restriction site is underlined

PCR reaction: water 66yl

15 10x PCR buffer 10l
dNTP (2mM) 10ul
primer 1 (5uM) 4yl
primer 2 (5uM) 4ql
AmpliTaq polymerase 2ul

20 . purified plasmid 4yl

( total vol 100d

Primer 1: Vy or V| forward primer
Primer 2: V4 or V. reverse primer

25
Purified plasmid: pCR2.1 V, or V| plasmid purified by Qiagen Minipreps
(diluted 200x)
PCR cycle: 1- 95°C for 4min

30 2- 95°C for 1min
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25 13 was assessed in a human IL-4 binding ELI SA. 6A1 did not detectably

bi nd E. coli-expressed reconbi nant human IL-4, indicating the high | evel of
specificity of this nmonoclonal antibody for human IL-13. In addition, 6Al
did not detectably cross-neutralise the bioactivity of E.Coli -exg)r essed

r econbi nantvouengeesdozs in a TF-1 cel|l bioassay. See Fi guPEHGB2MAEY281 30 82 WO
2006/ 003407 PCT/ GB2005/002581 1.7 Bl AcoreT" analysis The affinity of 6Al

for reconbi nant human and cynonol gus I L-13 was assessed by Bl AcoreTM
analysis. See Table 1. 5 Table 1. IL13 sanple On rate O f rate Affinity Ka
(1/Ms) Kd (11s) constant (Kb) det-1 tagged human 1L13 2.25 x 10 6 7.2 x 10
-5 32 M human IL13 (CA) 6.82 x 10 5 1.84 x 10 "4 270 pM 10 cyno 1L13 (CA)
9.14 x 10 5 5.6 x 10 "5 61. 235 hirdraiat a i ndicate that 6A1 has an affinity
for both human and cynonol guls?gfi%goi n%,;ll'v\o di fferent human IL-13 sanples
(both generated in E. Coli) wer S c? or this analysis. IL-13 is
substantially insol ubl e when5182%¢ ftJeeid i n E. Col i but can be sol ublised and
then refolded in vitro. D fferences in th %ality of the two refol ded

| L- 13 sanpl es may expl aﬁF?Pst%@‘ﬂiW?rér@H@%teﬁﬁ gi”ﬂﬁﬁ ng affinities for each of
these humag IL-13 sanples]. 2. CLONING OF VARI ABLE REG ONS OF CLONE 6A1 20
Total RNA was extracted fromclone 6A1 hybridoma cells and the cDNA of the
heavy and |ight variable donmains was produced by reverse transcription

usi ng pri ner s =&ONNEG NG MATDMARANE e PN VS

exXpress

The PCR products were purified using the MinElute PCR Purification kit
from Qiagen according to manufacturer’s instructions.

10  The Vi PCR product and Rid hCylwt mammalian expression vector were
" digested Hind |1l-Spe |

10x buffer (NEBuffer2)  5ul

BSA 100x (NEB) 0.5ul
15 DNA 5ul
Hind il (Promega) 2u
Spe | (NEB) 2l
water 35.5u
total vol 50pl

20
DNA: purified Vi PCR product or Rld hCy1wt vector (at 0.25mg/ml)
Incubated at 2h at 37°C.

The V| PCR product and Rin hCk mammalian expression vector were
25 digested Hind Ili-BsiW I:

10x buffer (NEBuffer2) 5l
DNA 5yl
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the anti body constant regions according to the pre-determ ned isotype

(1gGl/ x). The cDNA of the variable heavy and |ight domai ns was then 25
cloned into vector pCR2.1 for sequencing. 83 WO 2006/ 003407

PCT/ GB2005/ 002581 2.1 RNA extraction Total RNA was extracted frompellets
of appr oxi mMEIN6/M3®7cel | s of hybridoma clone 6A1 usi ngPCHEB3N0STORs8d  RNA

| sol ation Systemfrom Pronega according to manufacturer's instructions. 5
2.2 Reverse transcription RNA was reverse transcri bed to produce cDNA of the
vari abl e heavy and 1ight domains using priners specific for the nurine

| eader sequences and nurine IgA@/x constant regions. The m xture of priners
used is set forth in Jones ST and Bendig MM Bi o/ technol ogy 9: 88-89 (1991)
10 Pools of murine VH ardind/llil [(Rradwgagequenc?ulf orward prinmers were prepared
at 50M Sol utions of the r¥uri ne 1gGl and x#@ﬁstant region reverse priners
were al so prepared at 5015 2. 3 Reverse scription PCR (RT-PCR) Reverse
transcription of the RNA,gpggdi ng the vari heavy and |light regions were
carried out in duplicates using the Access -PCR System from Pronega
according to manufacturer's instructions. VH and VL forward and reverse

i ‘ib . 20 2. | i ficati RT- PCR duct
I N e R R A
on a preparatijyg 1ARF9RPASE T, 519 8F B5WY PENEBPagB8H84 Shi Mcubated 2h

at 55°C. '

( The products of restriction digests were loaded in gel loading solution on a
10 preparative 1% agarose gel containing 0.01% ethidium bromide and run in
TAE buffer at 100V for Thour and the Rid and RIn vector as well as Vy and
V. PCR fragment bands were excised. A 100bp DNA ladder was also run
on the gel to allow identification of the V, V. and vector bands. The DNA
was extracted and purified from the gel using the QIAquick Gel extraction
15 kit from Qiagen according to manufacturer's instructions.
The Vi PCR fragment Hind 11l-Spe | digested was ligated into the Rid
hCy1wt vector Hind Ill-Spe | digested. The V. PCR fragment Hind [1-BsiW
| digested was ligated into the Rin hCx vector Hind I-BsiW | digested.
The ligation was carried out using the LigaFast Rapid DNA Ligation
( 20  System from Promega according to manufacturer’s instructions providing:

Vy:  vector: Rld hCy1wt Hind illI-Spe | digested
insert: Vi PCR fragment Hind |il-Spe | digested

25 V. vector: RIn hCx Hind I!I-BsiW | digested
insert: Vi PCR fragment Hind 1lI-BsiW | digested

Ligated products were transformed into DH5a competent celis. 200pi

DH5q vials were thawed on ice. 50pl aliquots were prepared in
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brom de and run in TAE buffer at 100V for 1 hour and the V region bands 25
exci sed. A 100bp DNA | adder was also run on the gel to allow identification
of the VH and VL bands. 84 WD 2006/ 003407 PCT/ GB2005/ 002581 The DNA
fragnents were extracted and purified fromthe gel using the Q Aquick Tntel
extraction RYQ240689%4€3 agen according to manufacturer's (RCIVCRMOS®ESB1 5 2.5
Ligation The purified RT-PCR fragnents (2xVH and 2xVL) were cloned into the
pCR2. 1 vector using the TA cloning kit fromlnvitrogen according to

manuf acturer's instructions. 10 2.6 Transformation Ligated plasm ds were
transfornmed into TOP1 OF cells according to TA cloning kit instructions.
501 and 2001 of transforned cells were spread on L-agar plates containing
100g/ m anpi c.transrformamoodabesi 2ul ofligation fmixlire pastaddpd @ndlonixetl gentind 161 of

50mg/ M X- Gal Iut| Rl at.es cub er ni. ht at 37C. 2.7
Sequenci ng Col @?' W@ﬂdé’ﬁdn%#\e?gq:’g}v %’ﬁ]d%?ag'f Ve LB
nmedi um 20 SupRLEHEREd RS zwstab at 4097 Withantrakingi mhlsn@thbnmm:ﬁéa gont ai ni ng

6A1 VH and VL donmins were extracted and purified using the Q agen Q Aprep
Spi n M ni prep ire for2mior 490y SQC m%uma@ama@dedsanm@@rtub% mwbateﬁlé’ow and VL

domains Vere SEALEART N SRS iRSETRS 100 oM B8 W hr8B ol t gtV e e 29

plates supplemented with 100pg/ml ampicillin and incubated overnight at
37°C.

( 3.3 Sequencing

10  Vyand V. clones were cultured overnight at 37°C in 5mi L.B medium
supplemented with 100pg/ml ampicillin. Rld and Rin plasmids containing
Vy and VL domains respectively were extracted and purified using the
QlAprep Spin Miniprep kit from Qiagen according to manufacturer's
instructions. The Vy, region was sequenced using forward primers in the

15 RId vector and signal sequence and reverse primer in the human Cy1 -

region.

The V, region was sequenced using forward primers in the Rin vector and
signal sequence and reverse primer in the human Cx region. Clones with
20 the correct Vy and V| sequences were identified and plasmids prepared

for expression in CHO cells.

3.4 Chimaeric antibody expression in CHO cells

RId and RIn plasmids containing 8A1 Vi and V| domains respectively

25  were transiently co-transfected into CHO cells and expressed. The
chimaeric antibody produced was purified from cell culture supernatant by
affinity chromatography on Protein A Sepharose.
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6A1 VH region am no acid sequence (consensus of 10 clones from 2 RT- PCR
reactions): 85 WD 2006/ 003407 PCT/ (02005/002581 SEQ |.D. NG 7 6A1 VL region
am no acid sequence (consensus of 10 clones from2 RT- PCR reactions): 5
SEQ 1.D.NO B 3. CH MAERI C ANTI BODY A chi naeric anti body consisting of parent
murine V r &g eogoedescri bed in section 2.7) was grafted®@yGRROENGENRT | gA / k
wildtype Cregions, this was 10 designed to confirmthe cloning of the
correct nmurine V regions and also to be used as a reference when testing
humani sed constructs. The chimaeric antibody was expressed in CHO cells,
purified and tested for binding to human IL-13 by ELISA 3.1 PCR
anplification 15 The cloned nurine V regions were anplified by PCRto
introduce restriction sites required for cloning into nmanmalian expression
vectors Rid and Rin. Hnd Il and Spe | sites were designed to frame the VH
domai n and al | og &I oni Ea | nifP & nodi fied Rid vector containing the human vyl
wildtype Cr NBsi W1 sites were designed to frame the 20
VL domain and allow cloning into a nodified Rin vector containing the human
x C regi on. iy weaslostthifitig RR-6A, SAARMBATACHGARIEeRAIRFE CAG CTG
GGI CAT G 3" 25 (SEQ 6) The’-l'-llndlll restriction site is underlined
and Kozak sequmBod of hBtmedia supplemented with 100pg/m| ampicillin for 8h at 37°C

5 in a shaker incubator. 200ml of LB media supplemented with 100pg/mli
ampicillin was inoculated with 1ml of day culture and incubated overnight
at 37°C in a shaker incubator. The plasmids were extracted and purified
using the QlAfilter Plasmid Maxi kit from Qiagen according to
manufacturer's instructions. The ethanol pellet was resuspended in 200l

10 TE buffer and plasmid concentration was measured by absorbance at
260nm after 100-fold dilution of stock solution.

3.4.2 Transfection

CHO cells were cultured to confluence in Dulbecco’'s MEM with Glutamax-
15 1 (DMEM) media supplemented with Ultra Low Fetal Bovine Serum and
1% Penicillin-Streptomycin in 4x175cm? BD Falcon tissue culture flasks at
37°C.
For each flask, in a 50ml Falcon tube, the following were added and
{ mixed:
20 8ml Optimem 1 with Glutamax-1
20ug RId-6A1Vy purified plasmid
20ug RiIn-6A1V_ purified plasmid
240yl TransFast Transfection Reagent under vortex

25  The mixture was incubated for 10-15min at RT. DMEM media was
removed from flask then the mixture was vortexed and added to flask. The
mixture was incubated at 37°C for 1h. 32ml Optimem was added to the
flask and incubated at 37°C for 48-72h.
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VH reverse priner:

86 WO 2006/ 003407 PCT/ GB2005/ 002581 5'-GAT GGA CTA GIG

TTC CTT GAC CCC AGT A -3 (SEQI1.D.N0:87) The Spe | restriction site is

underlined. VL forward primner:

TAG GCT G 3

plasm d 4i

or VL reverse priner

5 5' -GAT GAA CCT TGC CAC CAT GAA GIT GCC TGT

(SEQ1.D.N0:88) The Hind Il restriction site is underlined
and Kozak sw@urésre®34om bol d. VL reverse priner: 10 5' - GAFCTGBGB2004@281T TGA
TTT CCA GCT TGG TGC C-3' (SEQ 1.D.NO:89) The BsiWI restriction site is

underlined PCR reaction: water 661 15 10x PCR buffer 101 dNTP (2m\)
primer 1 (5M 41 prinmer 2 (5M 4pl AnpliTaq polynerase 21 20 purified

total vol 1001 Prinmer 1: VH or VL forward prinmer Prinmer
25 Purified plasmd: pCR2.1 VH or VL plasmd purified

by Q agen Mnipreps (diluted 200x) PCR cycle: 1- 95C for 4mn

10

15

20

25

3.4.3 Purification of chimaeric antibody

Media from all 175¢cm? flasks were pooled and centrifuged at 1500rpm for
3min on an MSE Mistral 2000 and supernatant passed through a 500mL
Filter System 0.22um CA. The antibody was purified from clarified
supernatant on an Amersham Biosciences Akta Explorer using Unicorn
software. The column used was a 1ml HiTrap rProtein A Sepharose FF.
The flow rate was 1ml/min,. |

The column was equilibrated with 10CV of Dulbecco's PBS then loaded
with clarified supernatant through pump A. The column was washed with
20CV of Dulbecco’s PBS, pump A was washed to waste and a further

10CV of Dulbecco’s PBS was passed through the column to ensure

complete clearance of supernatant.

The antibody was eluted with 10CV of ImmunoPure IgG Elution Buffer
(Pierce) and collected in 1ml fractions containing 100pl of 1M Trizma-HCI
pH8.0 neutralisation buffer. The column was re-equilibrated with 5CV of
Dulbecco’s PBS.

Antibody in eluate fractions was quantified by reading the absorbance at
280nm against a blank solution containing 10 volumes of immunoPure
1gG Elution Buffer + 1 volume of 1M Trizma-HCI pH8.0 and fractions with
sufficient amounts of pure antibody were pooled and stored in 100pl
aliquots at —20°C.

3.4.4 Analysis of chimaeric antibody

Supematant and purified 6A1 chimaeric antibody (6A1c) were analysed in
human and cynomolgus IL-13 binding ELISAs.

Supernatant from CHO cells transiently transfected with chimaeric 6A1
monoclonal antibody, bound both E.coli-expressed recombinant human
and cynomolgus IL-13 in a sandwich ELISA. Purified antibody also bound
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30 2- 95C for 1 mn 87 WO 2006/ 003407 PCT/ GB2005/002581 3- 55C for 1 mn
4- 72C for I mn 5- 72C for 7mn steps 2 to 4. were repeated 30 tinmes 5
3.2 Coning into mammal i an expressi on vectors The PCR products were purified
using the MnElute PCR Purification kit from Q agen according to

manuf act ur &0 200s/84e7uct i ons. 10 The VH PCR product and RCG@/GREO2¥hnmal i an
expression vector were digested Hind I11-Spe I: 10x buffer (NEBuffer2) 5gl
BSA 100x (NEB) 0.5 15 DNA 51 Hind 11l (Pronega) 21 Spe | (NEB) 2gl water
35.51 total vol 501AI 20 DNA: purified VH PCR product or Rid hCylwt vector
(at 0.25nmg/ M) Incubated at 2h at 37C. The VL PCR product and Rin hCx

manmal i an expression vector were 25 di ﬁested Hnd IIl-BsiWl: 10x buffer
( NEBuf f er 2) 5IbotipRgaditexpressed recombinant Auman and cynomolgus IL-13 in the

sandwich ELISA (data not shown). See Figure 8.

The amino acid sequence and a cDNA sequence for cynomelgus 1L-13
5 (including sighal sequence) is set forth as SEQ.1.D.NO:90 and 91

respectively.

These results confirm that the correct 6A1 variable regions have been
| cloned successfully to produce an antigen binding chimaeric antibody
{ 10  capable of binding both human and cynomologus IL-13.

4. HUMANISATION OF CLONE 6A1

4.1 Humanisation strateqy

4.1.1 Search of the mouse database

15 12 mouse sequences with the highest homology for the 6A1 Vy amino
acid sequence and 11 mouse sequences with the highest homology for
the Vi amino acid sequence were identified by searching a peptide
database (Genbank) |

{ The 6A1 Viy amino acid sequence was compared to all 12 mouse

20 sequences from the database search and the following framework

residues were identified as significant:

Position 6A1 VH mouse  occurrence
25 19 R K 12/12

38 | K 12/12

81 R Q 12112
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88 WD 2006/ 003407 PCT/ GB2005/002581 Hind Il (Pronega) 21 water 381 total
vol 501 5 DNA: purified VL PCR product or Rin hCx vector (at 0.25ng/m)

| ncubated at 2h at 37C. 21 of BsiWI (NEB) was added and incubated 2h at
55C. The products of restriction digests were |oaded in gel |oading solution
on a 10 prveRaeosiod#e’ 1% agar ose gel contai ni ng 0. 01% et MAVERAMYWRSHe and
run in TAE buffer at 100V for 1 hour and the Rid and Rin vector as well as
VH and VL PCR fragnent bands were excised. A 100bp DNA | adder was al so run
on the gel to allowidentification of the VH, VL and vector bands. The DNA
was extracted and purified fromthe gel using the Q Aquick Gel extraction
15 kit from Q agen according to manufacturer's instructions. The VH PCR
fragment Hi nd RdsitioBe accolidiestodbe Wabat efatrenbening slybtenRi d hQ/I vvt vect or
HindIII-Spe di%ﬁted The LPCRfra ment Hl(ﬂ LI-BlW I ested was
ligated into Vhém'%ﬁ?' rseﬂpﬁ'apqw S BeMpRIetiogEk rgkse S‘Fﬂ‘éeqq ation was

carried out u%ﬁgtﬁéw@atbbaﬁgéércﬁaelfén%\}eorklrsﬁau@é\w%iéb @Atk 4§ om Pronega

according to manufacturer's instructions providing: VH vector: R d hCylw
Hind 111-Spe ighifiggst.ed i nsert: VH PCR fragnent Hind I11-Spe | digested 25
VL: vectory Rin hCx Hnd Il1-BsiWI digested insert: VL PCR fragnent Hi nd
[11-Bsi WI~digested Ligated products were transforned into DH5a conpetent
cells, 2001.1 DHba vials were thawed on ice. 50l aliquots were prepared in
89 4.1.2. Search of the human database

Human framework sequences with the highest homology to 6A1 Vy and V.
frameworks were identified using the EasyBlast in a pepfide database.

10
One set of human sequences were identified for 6A1 Vy; of which the
following framework was selected for humanisation;
SEQ.I.D.NO:92

15  The following framework residues were identified as potentially important
in recovering affinity and may need to be backmutated:

Position (Kabat#) Human Vy 6A1 Vy
19 K R
( 20 38 R |
73 E T
81 E R

4 humanised Vy constructs with different backmutations were designed,
25 ohe as a straight graft according to the definitions of CDR given above

(A1), the others with various backmutations (A2, A3, A4).

Therefore

A2 is A1 plus R38I

A3is A2 plus E73T
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WO 2006/ 003407 PCT/ GB2005/ 002581 transformation tubes. 21 of ligation
m xture was added and m xed gently wth a pipette tip foll owed by
i ncubation for 30mn on ice. The m xture was incubated for 45sec at 42C
wi t hout shaking. This was then transferred to ice for 2m n. 4501 SCC nedi um
was added aM® 1ME'®B#fes i ncubated for 5 1 h at 37C on sh&K&GH20m5@B2s80r . 100|
of culture was spread on L-agar plates supplenented with 100g/m anpicillin
and i ncubated overnight at 37C. 3.3 Sequencing 10 VH and VL cl ones were
cultured overnight at 37C in 5m LB nedium supplenmented with 100g/ m
anpicillin. Rd and R'n plasm ds containing VH and VL domai ns respectively
were extracted and purified using the Q Aprep Spin Mniprep kit from Q agen
accordi ng to nbfis AdtnlueK18R nlwasgsuau ons. The VH region was sequenced using
forward prinmers in the 15 Rid vector and signal sequence and reverse priner
in the human Cyl region. The VL region was sequenced using forward priners
in the R n vecOae satdf hmhgnzsbqeamrms :aedtufreelvfersmmiofwmcbtntﬁehe human G c
regi on. C one d‘2 he correct VH_and VL se uences were identified and
pl asmi ds pr epaf,oﬁngwmg Fa‘EQWP’é‘s‘g?%ﬁe'Pﬁteélf@ aisani Chi naeri c anti body
expression 4 n §-8 198IN@:98 d and R n plasnmi ds containing 6A1 VH and VL
domai ns respectively 25 were transiently co-transfected into CHO cells and
expressed. The chimaeric antibody produced was purified fromcell culture
supernatant by affinity chromat ogr aphy on Protein A Sepharose. 90 WO
2006/ 003407 PCT/ GB2005/ 002581

The following residues were identified as potentlally important in

recovering affinity and may need to be backmutated:
10

Position (Kabat#} mouse 6A1V, Human V,
85 \ |

15 Two constructs were designed, one as a straight graft (L1), the other with
the backmutation (L2) (i.e. L1 with 185V).

20 Humanised Vy construct A1:
( SEQ.L.D.NO:11

Humanised V; construct A2:
SEQ.I.D.NO:12

25
Humanised Vy construct A3:
SEQ.I.D.NO:13

Humanised Vy construct A4:
30 SEQ.I.D.NO:14

95



3.4.1 Plasm d Purification DH5a cells containing R d-6A1VH and RI n- 6A1VL

pl asm ds were cultured in 5nl of LB nedia supplenented with 100g/ m
anpicillin for 8h at 37C 5 in a shaker incubator. 200nl of LB rredi a

suppl emented with 100g/m anmpicillin was inoculated with Im_of culture
and i ncubaweai2006/@m34i7ght at 37C in a shaker incubator. fﬁ@"iﬂzﬁoﬂﬂ”é Y were
extracted and purified wusing the QAfilter Plasmd Max! kit from Q agen
according to nmanufacturers instructions. The ethanol pellet was resuspended
in 2001 10 TE buffer and plasm d concentration was neasured by absorbance at
260nm after 100-fold dilution of stock solution. 3.4.2 Transfection CHO
cells were cultured to confluence in Dul becco's MEMw th G utamax- 15 1
(DVMEM nedia supplenmented with Utra Low Fetal Bovine Serumand 1 %

Penicillin-St Eﬁﬁmgbr‘,i&@}&}q_@ BD Fal con tissue culture flasks at 37C
For each fl ask; be, the follow ng were added and m xed:
20 8m Opti mre®BEQWXMOALNt amax-1 20g Ri d-6A1VH purified plasmd 20g

Rl n-6AIVL purified plasm d 2400 TransFast Transfection Reagent under vortex
25 The m xture was incubated for 10-15m n at RT. DMVEM nedia was renoved

fromflasksthm,ﬁmsgun!%@mmgtexed and added to flask. The m xture

was i ncubat ed Opti nem was added to the flask and
i ncubat ed at §E@fBrN@8L672h 91 WO 2006/ 003407 PCT/ GB2005/ 002581

4.2 Humanisation of 6A1

( Humanised Vy and V|, constructs were prepared de novo by build up of

10 overlapping oligonucleotides including restriction sites for cloning into Rid
and RIn mammalian expression vectors as well as a humah signal
sequence. Hind lll and Spe | restriction sites were introduced to frame the
VH domain containing the human signal sequence for cloning into Rid
containing the human y1 wild type constant region. Hind 11l and BsiW |

15 restriction sites were introduced to frame the V| domain containing the
human signal sequence for cloning into Rin containing the human kappa

constant region.

| Human signal sequence: SEQ.I.D.NO:17
( 20
4 humanised Vy constructs and two humanised V| constructs were
designed. This would result in 8 different heavy chain-light chain
combinations.
Approximately 10 oligonucleotides of approximately 60 bases long with
25 approximately 18 base overlap were designed for buifd up.

4.2.1 Oligonucleotide Build-up

Oligonucleotide pool solutions were prepared from 5l of each oligo stock

solution at 100uM. Synthesis of the humanised Vy and V| genes by buiid
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3.4.3 Purification of chinmaeric antibody Media fromall 175cn2 flasks were
pool ed and centrifuged at 1500rpmfor 3mn on an MSE M stral 2000 and
supernat ant passed through a 500niL 5 Filter System 0.22m CA. The anti body
was purified fromclarified supernatant on an Amersham Bi osci ences Akta
Expl orer usygngpokoasger n  software. The col um used was a PORIGBIS2BProtein A
Sepharose FF. The flow rate was 1m/mn. The colum was equilibrated with
10CV of Dul becco's PBS then | oaded 10 with clarified supernatant through
punp A. The columm was washed with 20CV of Dul becco's PBS, punp A was
washed to waste and a further 1 OCV of Dul becco's PBS was passed through the
colum to ensure conplete clearance of supernatant. The anti body was el uted
vn\r/:tp 1 OCV of upmwuﬁﬂappmbgiﬁgEhUdtlé@ﬁdeBuM&car&:éd oht gew)all;aacbcfrdhgeot edbi ?f 1
ractions cont aining 10 neutrali.safion buffer.
The col urm was>t F’E“E%f ﬂragt(@%]qerp%@ﬁg?4y%l%§@c§9 BRECSEARELBdy i n
eluate fracti qag pragt QL{QGQ:B Mggmgg FJegdipgs t he absorbance at  280nm agai nst
a bl ank solution containing 10 volumes of ImmunoPure 20 1gG Elution Buffer
+ | volume of 1 MTrizma-HC pH8.0 and fractions with sufficient anounts of
pure anti bsdy ﬁ;- | i quots at-20C. 3.4.4
Anal ysis o c ot 7 et =and: purified 6A1 chimaeric
anti body (6Al c) were anal yswg,térn hurran and cynonol gysgliL- 13 bi ndi ng
ELI SAs. Supernatant from CHO cells transiently transfected with chinaeric
6A1 ronocl onal antibody, bodfyPeofStae RGRbuBRpr essedut econbi nant human  and
cynonol gus IL-13 in a sandw 8RITE‘L(]1§A Purified anti ch;lé/“'al so bound

) oligo pool 1ul
{ .
10 ProofStart DNA Polymerase 1l
total vol : 50ul

Assembly PCR cycle: 1- 94°C for 2min

2- 94°C for 30sec
3- 40°C for 2min

15 4- 72°C for 10sec
5- 94°C for 15sec
8- 40°C for 30sec
7- 72°C for 20sec + 3sec/cycle

steps 4 to 7 were repeated 25 times
20
( 4.2.1.2 Representative Recovery PCR

Primers 1 and 2 were the first upper and lower oligonucleotides used in
the assembly PCR. The recovery PCR allows the amplification of the
complete V gene.

25 Recovery PCR reaction:

water 42l
10xProofStart PCR buffer 4l

dNTP (10mi) 1.50
primer 1 (100uM) C 054
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92 WO 2006/ 003407 PCT/ GB20051002581 both E. coli-expressed reconbi nant hunman
and cynonolgus IL-13 in the sandw ch ELISA (data not shown). See Figure 8.
The ami no acid sequence and a cDNA sequence for cynonolgus IL-13 5

(i ncluding signal sequence) is set forth as SEQI|.D. NGO 90 and 91

respecti velwo 268880t esul ts confirmthat the correct GAIPCEGBUBYVIVLgI ons
have been cloned successfully to produce an antigen binding chinmaeric

anti body 10 capable of binding both human and cynonol ogus |L-13. 4.

HUVANI SATI ON OF CLONE 6A1 4.1 Humani sation strategy 4.1.1 Search of the
nouse dat abase 15 12 nouse sequences with the highest honol ogy for the 6Al
VH am no acid sequence and 11 nouse sequences with the highest honol ogy for
the VL am no acid sequence werimer @gn0QiMed by searchiOf§ula peptide database
(CGenbank) The 6A1 VH amino acid sequence was conpared to all 12 nouse 20
sequences fromthe database 88%BBlY4HeR reactipB| | owi ng 4 anmewor k  r esi dues

were identified as significapt: | nous currence 25 19 RK
12/12 38 1 K12/12 81 RQ %%qg?%gbb{%npztg%ﬁ%4o7 %Cﬁ’ﬁGBZOOS/ 002581
Position is according to thetdiabal et a! nunmbering syppupm

5
Recovery PCR cycle: 1- 94°C for 2min
2- 94°C for 45sec
3- 60°C for 30sec
4- 72°C for 2min
10 5- 72°C for 4min
steps 2 to 4 were repeated 25 times

The recovery PCR products were purified using the MinElute PCR
15 Purification kit from Qiagen according to manufacturer's instructions.

4.2.2 Restriction digests

Humanised 6A1 Vy constructs A1, A2, A3, A4 were digested with Hind !li-
Spe |, humanised 6A1 V, construcis L1, L2 were digested with Hind-l|-
( 20 BsiW | as described similarly to section 3.

4.2.3 Gel purification

The products of restriction digest were purified similarly to section 3.

25 4.2.4 Ligation

The 6A1 humanised Vy fragments Hind lI-Spe | digested were ligated into
the RId hCy1wt vector Hind lII-Spe | digested.
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The 6A1 VL ami no acid sequence was conpared to 11 nouse sequences fromthe
dat abase search no franmework residues were identified as significant. 5
4.1.2. Search of the human dat abase Human framewor k sequences with the

hi ghest honol ogy to 6A1 VH and VL frameworks were identified using the
EasyBl ast iwp mopepidrde dat abase. 10 One set of human set!i’@@ﬁﬁ?é@“%’ﬁgl
identified for 6A1 VH of which the follow ng framework was sel ected for
humani sation: SEQI.D.NO 92 15 The follow ng framework residues were
identified as potentially inmportant in recovering affinity and may need to
be backnutated: Position (Kabat#) Human VH 6A1 VH 19 KR 20 38 RI 73 ET
81 E R 4 humani sed VH constructs with different backmutati ons were desi gned,
25 one as a sfiTheigfat hgmahised dadragnments blindhél-BeW hdigesied werediDltegi ven above

(Al'), the others wth riou C afions , A3, Ad). Therefore A2 is
Al plus R381 'm@tW%bﬁzxgﬁd?céﬁgﬁhéﬁﬂéEbg836%%@@407 PCT/ GB2005/ 002581 A4 is
A3 plus KI9R Rindsigalidn Ras carried out using the LigaFast Rapid DNA Ligation

System from Promega according to manufacturer's instructions.

4.2.5 Transformation

Similarly as described previously in section 3

4.2.6 Representative sequencing method

10  Colonies from each reaction plate were cultured overnight at 37°C in 5m|
LB medium supplemented with 100ug/mi ampicillin. Plasmids were
extracted and purified using the QlAprep Spin Miniprep kit from Qiagen
according to manufacturer’s instructions and sequenced using primers
described previously in section 3. Clones with the correct humanised Vy

15 and V| sequences were identified and plasmids prepared for expression in
CHO cells.

5. EXPRESSION AND CHARACTERISATION OF HUMANISED
ANTIBODIES

Four humanised Vy constructs (A1, A2, A3, A4} and two humanised V|,
20  constructs (L1 and L2) were prepared in Rld hCylwt and Rin hCx
mammalian expression vectors. Eight plasmid heavy chain-light chain
combinations (A1L1, A1L2, A2L1, A2L2, A3L1, A3L2, A4L1, A4L2) were
transiently co-transfected into CHO cells and expressed at small scale to
give 8 different humanised antibodies. The antibodies produced in the
25  CHO cell supernatant were analysed in the human [L-13 binding ELISA.

9%



One set of human sequences was identified for 6A1 VL of which the follow ng
framewor k was sel ected for humanisation: 5 SEQ I.D. NO 93 The foll ow ng
residues were identified as potentially inmportant in recovering affinity
and may need to be backnutated: 10 Position (Kabat#) nmouse 6A1 VL Human VL
85 V 15 Twov@amshidet s were desi gned, one as a strai ght PGTHFR20¢5(093581 { e
other with the backnutation (L2) (i.e. L1 with 185V). 20 Humani sed VH
construct Al: ( SEQI.D.NO 11 Hunmanised VH construct A2: SEQ1.D. NO 12
25 Humani sed VH construct A3: SEQI.D.NO 13 Humani sed VH construct A4: 30
SEQ |.D. NO 14 95 WD 2006/ 003407 PCT/ GB2005/ 002581 Hunmani sed Vj construct
L1: SEQI.D.NO 15 5 Humanl sed VL construct L2: SEQI1.D.NO 16 4.2

Humani sati on @1 _dRegpregentativedPlasmig aippimetnoa wer e prepared de novo by

build up of

DH5a cells containing one of the plasmids described above were cultured
in 5mi of LB media supplemented with 100ug/m! ampicillin for 8h at 37°C
in a shaker incubator. 200mi of LB media supplemented with 100ug/ml
5 ampicillin was inoculated with 1ml of day culture and incubated overnight
at 37°C in a shaker incubator. The plasmids were extracted and purified
using the QIAfilter Plasmid Maxi kit from Qiagen according to
manufacturer's instructions. The ethanol peliet was resuspended in 200ul
{ TE buffer and plasmid concentration was measured by absorbance at
10  260nm after 100 fold dilution of stock solution.

5.2 Representative Transfection method

9 welis of Corning Costar 3506 6-well plates were seeded with 10° CHO

cells and cultured overnight in Dulbecco’s MEM with Glutamax-1 (DMEM)
15 media supplemented with Ultra Low Fetal Bovine Serum and 1%

Penicillin-Streptomycin at 37°C.

For each well, the following were added in a 5ml Bijou so that each

transfection contained a diffferent combination of light and heavy chains.

( 20 1ml Optimem 1 with Glutamax-1
5ug plasmid carrying humanised Vy
5ug plasmid carrying humanised V,_

30ug TransFast Transfection Reagent under vortex

25  Incubation took place for 10-15 min at room temperature. DMEM media
was removed from wells then vortex mixture and added to the appropriate
well. Incubation took place at 37°C for 1h. 2ml Optimem was added per
well and incubated at 37°C for 48-72h.

100



10 overl appi ng oligonucleotides including restriction sites for cloning into
Rid and RIn manmal i an expression vectors as well as a hunman signal

sequence. Hind Il and Spe | restriction sites were introduced to frane the
VH dormai n contai ning the human signal sequence for cloning into Rid

cont ai ni ng weoohoesas? y1 wi l d type constant regi on. H nd BOIYGBREF/ @258 | 15
restriction sites were introduced to frame the VL domain containing the
human si gnal sequence for cloning into Sin containing the human kappa
constant region. Human signal sequence: SEQI1.D.NO 17 20 4 humani sed VH
constructs and two humani sed VL constructs were designed. This would result
in 8 different heavy chain-light chain conbinations. Approximtely 10

ol i gonucl eoti des of approxinmately 60 bases long with 25 approximtely 18
base overlap were designed for build up. 4.2.1 Aiaonucl eotide Build-up

d i gonucl eot i ' . ed from50 of each oligo stock
solution at 1 i BH‘ : antlbodi ed VH and VL genes by build 96 WO

2006/ 003407 PCT/ GB2005/ 002581 wup of overl appi ng ol i gonucl eoti des was
carried out gkheliafrosn esdhowell wgs recovBreiamd catiftrifugedtat (130060pntfore

31 199: 206, 5 |00 30 FRREOTAAIER, ST EAbyorend FURSTIAT Fakee 41 o)
10xPr oof Star t {fGiP 4o BimPall AXGHist L8R syringe filter. Cell supernatant was
assessed for binding to human IL-13 in an ELISA. All 8 humanised
antibodies bound human IL-13 with a similar profile to the 6A1 chimaeric
antibody in a human I1L-13 binding ELISA. See figure 9.

10 Humanised antibodies L1+A1 and L2+A1 were selected for expression
scale-up, purification and further analysis.

6. ASSESSMENT OF HUMANISED ANTI-HUMAN IL-13 ANTIBODIES
L1+A1 AND L2+A1

6.1 Activity in human and ¢cynomolgus IL-13 binding ELISAs

15 L1+At and L2+A1 were successfully generated from scale-up and
assessed for binding to E.cofi-expressed human and cynomolgus IL-13 by
ELISA. See figures 10a and 10b and Table B.

( Table B

ELISA mAb ECso (g/mi)

Human IL-13 binding B6A1 parental mAb 0.049

chimaeric 6A1 0.015

L1+A1 0.018

L2+A1 0.024

Cynomoigus IL-13 6A1 parental mAb 0.039

<o chimaeric 6A1 0.018

binding L1+A1 0.021

L2+A1 0.028

20 Both L1+A1 and L2+A1 bound E.coli~expressed human and cynomolgus
IL-13 with a similar profile. ECs values (generated using an Excel
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ol i go pool 1i

cycl e:

gene.

1- 94C for 2mn 2- 94C for 30sec 3- 40C for 2mn 15 4- 72C for
10sec 5- 94C for 15sec 6- 40C for 30sec 7- 72C for 20sec + 3sec/cycle
steps 4 to 7 were repeated 25 tines
Primers 1 awgl2006m63a67 t he first upper and | ower ol i gonuclpeatGebess/wsssd i n
assenbly PCR The recovery PCR allows the anplification of the
25 Recovery PCR reaction: water 421 10xProof Start PCR buffer 4l
primer | (100M 0.51 97 WD 2006/ 003407 PCT/ GB2005/ 002581

(10mv) 1.5l
primer 2 (100M O0.51 assenbly PCR reaction | | ProofStart DNA Pol ynerase

0. 51i |

t ot al

10

15

20

10 Proof Start DNA Polynerase 1 | total vol 501 Assenbly PCR

vol 50l
‘Robosage’ curve fitting function) indicated binding activity is very similar

to the chimaeric 6A1 mAb standard.

6.2 Assessment of L1+A1 and L2+A1 for binding to native (PBMC
derived) human IL-13

Supernatant from CD4+ Th2 cells (generated from human PBMC cultures)
stimulated with anti-CD3 and anti-CD28 was used to assess the binding of
chimaeric 6A1 mAb, L1+A1 and L2+A1 to native (PBMC derived) human
IL-13. In an ELISA, all 3 antibodies bound native human IL-13 in the Th2
cell supernatant with very similar performance to that of the parental 6A1
mAb. See figure 11.

In addition, a standard curve was generated using commercially available
reagents, to determine the level of native human IL-13 present in the Th2
cell supernatant. All 3 antibodies and a commercially available anti-human
IL-13 mAb detected equivalent amounts of IL-13 in the Th2 supernatant
sample. See Table 2 below.

Table 2
mAb Native IL-13
(ng/mi)

6A1 parental mAb 225
chimaeric 6A1 19.6 =5

L1+A1 25.1

L2+A1 22.7

+ control mAb 28.0

- 102

20 4.2.1.2 Representative Recovery PCR
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5 Recovery PCR cycle: 1- 94C for 2mn 2- 94C for 45sec 3- 60C for 30sec
4- 72C for 2mn 10 5- 72C for 4mn steps 2 to 4 were repeated 25 tinmes The
recovery PCR products were purified using the MnElute PCR 15 Purification
kit from Q agen according to manufacturer's instructions. 4.2.2 Restriction
di gests HuMen208&eD3®1 VH constructs Al, A2, A3, A4 wer e PETEERISAPt h Hi nd
[11- Spe |, humani sed 6A1 VL constructs L1, L2 were digested with Hi nd-111-
20 Bsi WI as described simlarly to section 3. 4.2.3 Gel purification The
products of restriction digest were purified simlarly to section 3. 25
4.2.4 Ligation The 6Al humani sed VH fragnents Hind 111-Spe | digested were
ligated into the Rd hCylw vector Hnd Ill-Spe | digested. 98 WO

2006/ 003407 P8R tnhibibennactivity offlat+Ahand LahAltor human HentBindL#id3nd |11 -Bsi W
1 digested we ' .0t Rin hCx vector Hind II11-Bsi WI digested.
The ligation E-&;é t ?bﬁ%h lbﬁ% g the LigaFast Rapid DNA Ligation System
from Pronega according to nmanufacturer's instructions. 5 4.2.5

Tr ansf or mat i 0B8ASiparétal noase dedly, rahiredenn @4 ,duHA and k2eA1,0ver8

assessed for ability to inhibit binding of human IL-13 to IL-13Ra1 and IL-
5  13Ra2 chains in a competition ELISA. See figures 12a and 12b and Table

3 below.
Table 3
ELISA mAb IC50 (pg/mi)
‘ Human IL-13Ra1 B6A1 parental mAb 0.039
! . chimaeric 6A1 0.034
compefition L1+A 1 0.044
L2+A1 0.056
Human IL-13Ra2 6A1 parental mAb 0.020
. chimaeric 6A1 0.040
competition L1+A1 0.113
L2+A1 0.117

All antibodies inhibited the binding of E.coli-expressed det-1 tagged

10 human IL-13 to human IL~-13Ra1 with a similar profile. Similarly, all
antibodies inhibited the binding of E.coli-expressed det-1 tagged human
[L-13 to human IL-13Ra2, though with some reduction in potency for
L1+A1 and L.2+A1 in this assay (ICsg values were generated using the
Excel 'Robosage’ curve fitting function).

15
6.4 Affinity assessment of L1+A1 and L2+A1 for binding to human IL-
1 .
The binding kinetics of L1+A1 and L2+A1 for human IL-13 were assessed
using the BlAcore™ system. See Section 7 below for methods used.

20

103



4.2.6 Representative sequencing nethod 10 Col onies from each reaction plate
were cultured overnight at 37C in 5m LB nedi um suppl enented with 100g/ m
anpicillin. Plasm ds were extracted and purified using the Q Aprep Spin

M niprep kit from Q agen according to manufacturer's instructions and
sequenced 0 pe6oMIers described previously in secti oPCI/GRAGE8Wi th t he
correct humani sed VH 15 and VL sequences were identified and plasm ds
prepared for expression in CHO cells. 5. EXPRESSI ON AND CHARACTERI SATI ON COF
HUMANI SED ANTI BODI ES Four humani sed VH constructs (A, A2, A3, A4) and two
humani sed VL 20 constructs (L1 and L2) were prepared in Rid hCyIlwt and R n
hCx mammal i an expression vectors. Eight plasm d heavy chain-light chain
conbi nati ons @AMalyslis 1Al L2, A2L1, A2L2, A3LI, A3L2, A4L1, A4L2) were
transiently co-transfected into CHO cells and expressed at small scale to
give 8 different humani sed anti bodi es. The anti bodi es produced in the 25 CHO

cel | 'supernat W'W%drﬁaﬁ hgnhd WiRBmMolguk3 | I9J1Bd'(E9;oﬁ|e5(§ésse@9 VO
2006/ 003407 PCT/ GB2005/ 002581 .1 Represent ative Plasm d purification
met hod DH5a cérateingombaiquated dﬂ% veluesharepthesaverage dsamni b eliffersoty 8.-hér e

cul tured

37C in a - haggﬂ %cﬁh‘gg?@ﬂbg%ﬁ%% g{rﬁ_@%xj\n 'g&s?l%%?g'ﬁégﬁt @%R%S L?lskg%g?:ﬂ 82 al

anpicillin vvawer@@@pbmrﬁdnmsmriblyﬂls ahd daat £ wddifieri expbrimentabpietosler ni ght
at 37C in a shaker |ncub Tt}e I%sm ds re extra ted and é)url fied
Using the Q1 ALDI SFehiREinia ikBUE) heg DPPRFoERigEr BCEbivIng (here no

manuf act urer’ gnddasfdnidfdrifdifes wéte Rb8eHipIsdeefdié 4was resuspended in 20011l

( 10 Table 4
IL-13 sample mAb On rate Off rate Affinity
ka (Ms™) | kd(s™ constant
KD (pM)
Human IL-13 | 6A1 parental | 1.96x10° | 6.78 x 10° 35
mAb 5
chimaeric6A1 | 464x10° | 2x10™ 43
L1+A1 507 x10° | 1.55x 10 300
4
L2+A1 507x10° | 1.56 x 10 310
( 4
Cynomolgus | 6A1 parental | 9.14x10° | 5.6 x10” 61
IL-13 mAb ‘
chimaeric 6A1 | 5.92x10° | 3.27 x 10 55
5
L1+A1 4.46x10° | 1.55x 10 35
5
L2+A1 577x10° | 558 x 10 a7
5
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TE buffer and plasm d concentration was neasured by absorbance at 10 260nm
after 100 fold dilution of stock solution. 5.2 Representative Transfection
met hod 9 wells of Corning Costar 3506 6-well plates were seeded with 106 CHO
cells and cul tured overnight in Dul becco's MEMw th d utamax-1 gDI\/EI\/p 15
medi a supplveoreossees4ed th U tra Low Fetal Bovine Serum andCilggB2005/002581
Penicillin-Streptonycin at 37C. For each well, the follow ng were added in a
5ml Bijou so that each transfection contained a different conbination of

| ight and heavy chains. 20 1 m Optinmem!|l with dutamax-1 5g plasm d
carrying humani sed VH 5g plasm d carrying humani sed VL 30g TransFast
Transfection Reagent under vortex 25 Incubation took place for 10-15 mn at
room t enper at JARalysise&) media was renmoved fromwells then vortex mxture and
added to the appropriate well. Incubation took place at 37C for 1 h. 2ml
Optinern was added per well and incubated at 37C for 48-72h. 100 WO

2006/ 003407 P@owpbad farOmsrBan 33 3Aikatolsexpresseduprateais e bingdirg tood1-e81.Medi a
fromeach well recovered and centrifuged at 13000rpmfor 1 min on an
Eppendor f 541§@mﬁﬁQlﬁC£entri fuge and supernatant passed 5 through a 0.2m
Pal | Acrodissc 25mm syringe filter. Cell supernatant was assessed for

bi nding to human I1L-13 in an ELISA. Al 8 humani sed antibodi es bound human
IL-13 with a siabled profile to the 6A1 chimaeric antibody in a human |L-13
bi ndi ng ELI SA. See figure 9. 10 Humani sed anti bodi es L1+Al and L2+Al were
sel ected for expression

IL-13 mAb On rate Off rate Affinity
sample ka (Ms-1) kd (s-1) constant
( KD (pM)
Human IL- L1+A1 466x105 6.95x10-° 149
13
10  Analysis 3:

Completed for the 16mer biotinylated human IL-13 peptide number 24
‘(identified as the linear binding epitope for parental mAb 6A1, see section
6.7). Note that the absolute KD values obtained for binding to peptide

15 ligands are often quite different to those seen for binding to whole protein
targets. However, it is believed that this data is consistent with the whole
protein data and the IL-13 neutralisation data (in the TF-1 bioassay) in that
they indicate a reduction in affinity of about 3-fold between the chimaeric
6A1 and L1+A1. See Table 6.

20
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scal e-up, purification and further analysis. 6. ASSESSMENT OF HUMANI SED
ANTI - HUMAN | L-13 ANTIBODIES L1+A1 AND L2+Al 6.1 Activity in human and
cynonol aus |L-13 binding ELISAs 15 L1 +Al and L2+Al were successfully
generated from scal e-up and assessed for binding to E. coli-expressed human
and cynonolvgmigoobne3d® by ELI SA. See figures 10a and 10b &I/GBAIEBB1 ( Tabl e
B ELI SA mAb EC50 (ljglm) Human IL-13 binding 6A1 parental mAb 0. 049
chimaeric 6A1 0.015 L1+Al1 0.018 L2+Al1 0.024 Cynonolgus |IL-13 6Al1 parental
mAb 0. 039 binding chinmaeric 6A1 0.018 L1+Al1 0.021 L2+Al1 0.028 20 Both
L1+Al and L2+Al bound E. coli-expressed human and cynonolgus 1L-13 with a
simlar profile. EC50 values (generated using an Excel 101 WO 2006/ 003407
PCT/ GB2005/ 002581 ' Robosage' curve fitting function) indicated binding
activity is ver |s%|ﬁ lar to the chimaeric 6A1 mAb standard. 6.2 Assessnent
of L1+Al and for binding to native (PBMC 5 derived) human |L-13
Supernatant from CD4+ Th2 cells (generated from human PBMC cul t ures)

stinmul ated with antij- and anti-CD28 was used ta._assess the hinding of
IL-13 mAb On rate Off rate Affinity
sample ka(Ms™) | kd(s™) constant
KD (nM)
Peptide 24 | 6A1 parental | 2.95x10° | 9.15x 10" 3.11
mAb
chimaeric 6A1 | 2.57 x10° | 9.19x 107 3.58
( L1+AT1 1.95x10° | 1.7 x10° 0.03
L2+A1 1.79x10° | 1.67 x 107 9.35
5 Analysis 4:

Completed for both human and cynomolgus IL-13 (E.cofi~expressed
protein). The quoted KD values are the average from 5 different IL-13
concentration curves (done in triplicate). Note that no mass transfer issues
were apparent for this data set. See Table 7.

10
Table 7
IL-13 sample mAb On rate Off rate Affinity
( ka (Ms™) kd (s™) constant
KD (pM)
Human IL-13 | chimaeric6A1 | 1.05x10° | 4x107 38
L1+A1 8.24x10° | 1.4x107 170
L2+A1 9.07x10° | 1.39x10™* 153
Cynomolgus | chimaeric 6A1 | 8.85x10° | 2.65x 107 30
IL-13 L1+A1 7.3x10° | 586x10° 80
L2+A1 7.72x10° | 425x 107 55
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chimaeric 6A1 mAb, L1+Al and L2+Al to native (PBMC derived) human [IL-13. In
an ELISA, all 3 antibodies bound native human I1L-13 in the Th2 10 cell
supernatant with very simlar perfornance to that of the parental 6A1 mAb.
See figure 11. In addition, a standard curve was generated using

commer ci al wo 20eedd3adrl e reagents, to determ ne the | evelpCoiGBaasivEsshunman

I L-13 present in the Th2 15 cell supernatant. Al 3 antibodies and a
comercially available anti-human |L-13 mAb detected equival ent anounts of
IL-13 in the Th2 supernatant sanple. See Table 2 below 20 Table 2 mAb
Native IL-13 (nglm) 6Al1 parental mAb 22.5 chimaeric 6A1 19.6 L1+Al 25.1
L2+A1 22.L + control mAb 28.0 102 WD 2006/ 003407 PCTI GB2005/ 002581 6.3

| nhi bi t ory acTh#&irésuligfinditatdinasignificamdifferendeibetwveen-thé humaniseti3 recept or

bi ndi ng ELI SAs 6Al r nﬁkﬁl gi sg mAb, chimaeric 6Al1, L1 +Al and L2+Al, were
assessed for ﬁfﬁi?ﬁfﬁuﬁg'salrﬁﬂ Gl i%‘* ilndi ng of human 1L-13 to IL-11 3Ral and IL
5 13Ra2 chains in a conpetition ELISA. See figures 12a and 12b and Table 3

bel ow. Table 3
L1+A1 shows an affinity for human IL-13 of approximately 168pM. The

5 kinetics are dominated by a exceptionally slow off-rate, as wouid be
predicted from the significant neutralising activity of the antibody. Data for
the association constant k., are consistently around 6 x 10° M's™.
Estimates of the dissociation constant k. are more variable, covering the
range 1.4 x 10 t0 8.22 x 10° s, reflecting the technical challenge of

10  obtaining precise quantification for slow off-rates.

6.5 Actjvity of L1+A1 and L2+A1 in IL-13 neutralisation bicassays

6A1 parental mouse mAb, chimaeric 6A1, L1+A1 and L2+A1 were
assessed for IL-13 neutralisation activity in an in vitro TF-1 cell bioassay
15  (this bicassay is the industry standard for assessment of IL-13 bioactivity
and for assessment of the neutralization capacity of commercially supplied
anti-1L-13 antibodies). A number of IL-13 variants were assessed in this
assay, including E.coli-expressed human IL-13, E.coli-expressed
cynomolgus IL-13, E.coli-expressed Q130 human IL-13 (the asthma-

( 20  associated variant), and mammalian CHO celi-expressed human {L-13
(note: native human IL-13 in the Th2 cell supernatant sample could not be
used in this bioassay, as this supernatant also contains other cytokines
that are able to proliferate TF-1 ceils). See figures 13a, 13b, 13c and 13d.

25  All antibodies tested neutralised the bioactivity of all IL-13 variants in this

bicassay system; the neutralisation capacity of each antibody for each IL-
13 variant was determined and expressed as an NDsp value. See Table 8
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ELISA mAb 1C50 m Human IL-13Ral Al parental mAb 0.039 chimaeric 6A1 0.034
conpetition L1+Al 0.044 L2+Al1 0.056 Human |L-13Ra2 6Al parental mAb 0. 020
conpetition chimeric 6A1 0.040 L1+Al1 0.113 L2+Al1 0.117 Al anti bodies

i nhibited the binding of E.coli-expressed det-1 tagged 10 human IL-13 to
hurman | L- 13RaR00af0e340% simlar profile. Similarly, all ®RVEGRHEW258hhi bited
the binding of E. coli-expressed det-1 tagged human 1L-13 to human |IL-13Raz2,
t hough with some reduction in potency for L1+Al and L2+Al in this assay
(1C50 values were generated using the Excel 'Robosage' curve fitting
function). 15 6.4 Affinity assessnent of L1+Al and L2+Al for binding to
human | L- 13 The binding kinetics of LI+Al and L2+Al for human |IL-13 were
assessed using the Bl AcoreTM system See Section 7 bel ow for methods used.
20 103 WD 2006/ 003407 PCT/ GB2005/ 002581 Analysis 1: Conpleted for both
human and cynonol gus 1L-13 (E. coli-expressed protein). The quoted KD val ues
are the averaggpfg@m 5 different 1L-13 5 concentration curves (done in
triplicate). Note that nass transfer issues

mAb Mean NDs; for 2 assays
IL-13 variant (pg/ml)
E.coli-expreséed chimaeric 6A1 - 0119
human IL-13 L1+A1 0.428
( L2+A1 0.608
6A1 parental mAb | 0.193
E.coli-exp-ressed chimaeric 6A1 . 0.059
cynomolgus IL- | L1+A1 0.078
13 ‘ L2+A1 0.120
6A1 parental mAb ‘ 0.078
E.coli-expressed chimaeric 6A1 0.128
Q130 human IL- L1+A1 0.438
13 L2+A1 ‘ 0.705
6A1 parental mAb 0.213
| CHO-expressed chimaeric 6A1 0.285
_ human IL-13 C1+AT 0.075
L2+A1 1.200
6A1 parental mAb 0.440

Note: as different amounts of each IL-13 variant are required to proliferate

the TF-1 cells to the same extent in this bioassay, it may not be desirable

to compare the NDs values generated by one particular antibody across

each |L-13 variant used. However, it is appropriate to compare the NDsq
10 values generated by each antibody for a single IL-13 variant.
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were apparent in this analysis and that a nodified experinental protocol

(to correct for this issue) has been conpleted in analysis 4 (where no nass
transfer issues were present). See Table 4. 10 Table 4 IL-13 sanple mAb On
rate Of rate Aifinity ka (Ms's) kd (s'1l) constant KD (pM Human IL-13 6Al
parental 1.9%30064¢38778 x 10 35 mAb 5 chimaeric 6Al 4. BCXLEB0B/0KSI0 43
L1+Al1 5.07x105 1.55 x 10- 300 4 L2+Al 5.07x105 1.56 x 10" 310 ( 4

Cynonol gus 6Al parental 9,14 x 10 5.6 x 10° 61 1L-13 mAb chimaeric 6Al 5.92
x 10 3.27 x 10" 55 5 L1+Al 4.4 6 6x10 1.55x10' 35 5 L2+Al 5.77x105 5.58 x
10' 97 5 104 WD 2006/ 003407 PCT/ GB2005/ 002581 Analysis 2: Conpleted for

human |L-13 (E. coli-expressed protein) binding to L1+Al. See Table 5.
In general, the level of neutralisation achieved by the parental 6A1 mAb

and chimaeric 6A1 was similar, indicating no detectable loss of potency
hetween the parental mAb and the chimaera. However, the potencies of
L1+A1 and L2+A1 were measurably reduced in comparison with both

5 parental 6A1 mAb and chimaeric 6A1 by an average of approximately 3
to 4 fold for each individual 1L.-13 variant tested. These data are in close
agreement with those obtained from the BlAcore™ assessment.

( 6.6 Specificity of L1+A1 and L2+A1 for binding to human IL-13

10  The specificities of L1+A1 and L2+A1 for human IL-13 were assessed by
analysis of the cross-reactiVity potential against human IL-4 and human
GM-CSF in binding ELISAs. See figures 14a and 14b.

These mAbs were found to be specific for binding to IL-13, with no cross-

15  reactivity for human IL-4 or human GM-CSF at mAb concentrations up to
30pg/ml. in addition, these mAbs did not cross-neutralise the bioactivity of
human IL5 in an IL5 bioassay. See figure 14c.

6.7 Epitope Mapping of 6A1 using biotinylated peptides

_—

20 Human IL-13 and cynomolgus IL-13 proteins were run on a denaturing
SDS-PAGE gel. Western blotting with mouse mAb 6A1 detected bands of
the expected size for both human (E.coli expressed, in house) and
cynomolgus (E.coli expressed, in house) IL-13 proteins. 6A1 did not
detect hlL.-13 (E.Coli expressed, Cambridge Bioscience), due to a

25 probable technical failure. This analysis suggested that mAb 6A1
recognised a linear peptide epitope within the human and cynomolgus IL-

13 sequences (data not shown).
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5 Table 5 IL-13 mAb On rate Of rate Affinity sanmple ka (Ms-1) kd (s-1)
constant KD (pM Human IL- L1+Al1 4.66 x 105 6.95 x 10-5 149 13 10 Analysis
3: Conpleted for the 16ner biotinylated human |IL-13 peptide nunber 24
(identified as the linear binding epitope for parental mAb 6Al, see section
6. 7). Not ewdawstderabsol ute KD val ues obtai ned for bi n@CREB2605{98358% de 15
| igands are often quite different to those seen for binding to whole protein
targets. However, it is believed that this data is consistent with the whol e
protein data and the I1L-13 neutralisation data (in the TF-1 bi oassay) in
that they indicate a reduction in affinity of about 3-fold between the
chimaeric 6Al1 and L1 +Al. See Table 6. 20 25 105 WD 2006/ 003407
PCT/ GB2005/ 00 Bidtinylatet) 116 reer peptislemaffseiby 4weresynthasieed\ts maptthe sanpl e ka
(Ms") .kd (s 1) constant KD (nM Peptid 6A rental .2, 95 x 10 9.15 x 10
5151 b oni cetR B Rie 'y dpNop BgRed by inag A °6h Bt hurar and
cynomolgus 1L-13. An ELISA method was used to detect binding of

immobilised biotinylated peptide to the parental mAb 6A1.

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

Format: Peptides 25 & 44 = Biotin-SGSG-PEPTIDE-acid
( 10 Peptides 2-24 & 27-43 = Biotin-SGSG-PEPTIDE-amide
# Hydro  MolWt N-term Sequence C-term
2 0.42 2,311.66 Biotin-  SEQ..D.NO:38-NH2
15 3 0.27 2,453.82 Biotin-  SEQ.I.D.NO:39-NH2
4 0.38 2,326.70 Biotin-  SEQ.L.D.NO:40-NH2
5 0.31 223158 Biotin-  SEQ.I.D.NO:41-NH2
6 0.43 2,289.66 Biotin-  SEQ.L.D.NO:42-NH2
7 0.59 2,190.57 Biotin-  SEQ.L.D.NO:43-NH2
20 8 0.57 2,260.64 Biotin-  SEQ.L.D.NC:44-NH2
( 9 0.62* 2,255.64 Biotin- SEQ.I.D.NO:45-NH2
10 0.51 2,197.56 Biotin-  SEQ.I.D.NO:46-NH2
11 0.56 2,144 .52 Biotin-  SEQ.L.D.NO:47-NH2
12 0.46 2,090.38 Biotin-  SEQ...D.NO:48-NH2
25 13 0.29 2,219.54 Biotin-  SEQ.I.D.NO:49-NH2
14 0.29 2,180.53 Biotin- SEQ.L.D.NO:50-NH2
15 0.36 2,318.70 Biotin-  SEQ.L.D.NO:51-NH2
16 0.32 2,303.73 Biotin-  SEQ.I.D.NO:52-NH2
17 0.47 2,209.57 Biotin-  SEQ.L.D.NO:53-NH2
30 18 0.48 2,257.60 Biotin-  SEQ.|.D.NO:54-NH2
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L1+A1 1.95 x 10 1.7 x 10" 9.03 L2+Al 1.79x105 1.67 x 10" 9.35 5 Analysis
4. Conpleted for both human and cynonol gus 1L-13 (E coli-expressed

protein). The quoted KD val ues are the average fromb5 different 1L-13
concentration curves (done in triplicate). Note that no nass transfer issues
wer e appar v 2006003481 s data set. See Table 7. 10 Tabl e PCTIGBRBISHAIG] e nAb On
rate Of rate Affinity ka (Ms"') kd (s-) constant KD (pM Human |L-13
chinmaeric 6A1 1.05 x 10 4 x 10" 38 L1+Al 8.24x10 1.4x10 170 L2+A1 9.07 x
10 1.39 x 10" 153 Cynonol gus chimaeric 6A1 8.85 x 10 2.65 x 10 30 [IL-13
L1+A1 7.3x10 5.86x10 80 L2+Al1 7.72 x 10* 1 4.25 x 10" 55 106 WO

2006/ 003407 PCT/ GB2005/ 002581 The results indicate no significant

di fference bet®ween G.h2 hum@%XS7 const r Biokn-LI +8EGHD.NQ:5SINHR1+Al shows an

g];];n! 22& gdf g;/ excéJp éﬁalOf Xlo??t ° 168p|\/l g&gl ch\lép%e'&‘_'gfegrsr omthe
significant neutralgsgng agtisg. 13/ of t he m@ﬂm bodgEdJﬁDq\[@qﬁ NHRe associ ation
constant kon are consi st ent around 6 x 105 M's 1. Estimates of the
di ssoci ati on #bnst 483 kar r 24 .8dr e vari &HetEn- COS&Q hg.NR&8-NH2
5 23 0.45 2,407.92 Biotin-  SEQ.I.D.NO:59-NH2
24 0.42 2,541.08 Biotin-  SEQ.I.D.NO:60-NH2
25 0.33 2,513.97 Biotin-  SEQ.I.D.NO:61-OH
27 042 - 2,283.64 Biotin-  SEQ.I.D.NO:62-NH2
28 0.27 2,425.81 Biotin-  SEQ.[.D.NO:63-NH2
( 10 29 0.57 2,228.57 Biotin-  SEQ.|.D.NO:64-NH2
30 0.62* 2,223.57 Biotin-  SEQ.I.D.NO:65-NH2
31 0.51 2,165.49 Biotin-  SEQ.1.D.NO:66-NH2
32 0.56 2,112.45 Biotin-  SEQ.I.D.NO:67-NH2
33 0.27 2,207.56 Biotin-  SEQ.I.D.NO:68-NH2
15 34 0.33 2,345.73 Biotin-  SEQ.I.D.NO:69-NH2
35 0.29 2,330.76 Biotin-  SEQ.1.D.NO:70-NH2
36 0.45 2,236.60 Biotin-  SEQ.I.D.NO:71-NH2
37 0.43 2,276.64 Biotin-  SEQ.I.D.NO:72-NH2
38 0.12 2,292.62 Biotin-  SEQ.I.D.NO:73-NH2
20 39 0.22 2,319.64 Biotin-  SEQ.L.D.NO:74-NH2
( 40 0.24 2,402.82 Biotin-  SEQ.L.D.NO:75-NH2
41 0.33 2,387.80 Biotin- SEQ.L.D.NO:76-NH2
42 0.43 2,393.90 Biotin- SEQ.I.D.NO:77~NH2'
43 0.39 2,527.05 : Biotin-  SEQ.L.D.NO:78-NH2
25 44 0.35 2,471.88 Biotin-  SEQ.I.D.NO:79-OH

(* indicates a high hydrophobicity value)

30
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range 1.4 x 10-4 to 8.22 x 10-5 s-1, reflecting the technical challenge of
10 obtaining precise quantification for slow off-rates. 6.5 Activity of LI
+Al and L2+Al in IL-13 neutralisation bioassays 6Al parental nouse mAb,
chimaeric 6A1, L1 +Al and L2+Al were assessed for |L-13 neutralisation
activity i Wamos/m3¥itro TF-1 cell bioassay 15 (this bi oR63&B20/002981 | ndustry
standard for assessnent of IL-13 bioactivity and for assessnent of the
neutralization capacity of comrercially supplied anti-IL-13 antibodies). A
nunber of I1L-13 variants were assessed in this assay, including
E. co/i-expressed human |L-13, E.coli-expressed cynonolgus IL-13,
E.co//-expressed QL30 hunman |IL-13 (the asthma 20 associ ated variant), and
manmal i an CHO cel | - expressed human IL-13 (note: native human IL-13 in the
Th2 cell supernatant sanple could not be wused in this bioassay, as this
supernatant al so contains other cytokines that are able to proliferate TF-1
cel | s)I Seafiar:gprfea typical BBbvelliatatesdt-ﬂliscfor this Asisagnt i EOdI eﬁ t est ed
neUtralse t he [ f‘fl\l . nfcinf LS LO QQQ\JI c\lcfnm
t he neutrallsatldh :aﬁ%c t? oh ach gntld%d/ for egch | E- 1§°v rﬁgnt S
det erm ned gnd [expdr ¢sed| ag an BDJ0 wallue.  Hea Tabke [8 10T YN\DJ;&WS 0{83407
L

PCT/ GB2005/ 002581 Tabl e{ 8 b Mean ND%0 for 2 apsays, |L-{13 variant (Ng/m)
E. coli-expgressed chinmaer|c 6A1 Q. 119 hyman |L-13{ L1+A1 0.428 L2+Al1|0.608
6AL parent|® mb D. 193 E{ cdl i} ekprles®ed chimadric 8AL 0005911 | 12 | 13

C 14 15 16 17 18 19 20 21 22 23 24 25
( D 14 15 16 17 18 19 20 21 22 23 24 25
E 27 28 29 30 31 32 33 34 35 36 37 38
F 27 28 29 30 31 32 33 34 35 36 37 38
G 39 39 40 40 41 41 42 42 43 43 44 44

H +VE [ +VE | +VE [ +VE [ +VE | +VE | -VE | -VE | -VE | -VE | -VE | —~VE
4y | (16) | 32) | 4) | (16) | 32) , (4) | (16) | (32) | (4) | (16) | (32)

5 NB: Numbers indicate the peptide in each well
Numbers in brackets indicate the dilution factor of the control

¢ antibody

10

15
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cynonol gus IL- L1 +A1 0.078 13 L2+Al1 0.120 6Al parental mAb 0.078
E. coli-expressed chimaeric 6A1 0.128 QL30 human |IL- L1 +Al1 0.438 13 L2+Al
0. 705 6Al parental mAb 0.213 CHO expressed chimeric 6A1 0.285 hunman |L-13
L1+A1 0.975 L2+Al 1.200 6Al parental mAb 0.440 5 Note: as different
anounts of Wa2MSOPHIB variant are required to proliferatRCT/ERWOF28Ice| s to
the sane extent in this bioassay, it may not be desirable to conpare the
ND50 val ues generated by one particular anti body across each IL-13 vari ant
used. However, it is appropriate to conpare the ND50 10 val ues generated by
each anti body fora single IL-13 variant. 108 WO 2006/ 003407

PCT/ GB2005/ 002581 I n general, the level of neutralisation achieved by the
parental 6Al1 mAb and chinmaeric 6Al was simlar, indicating no detectable

| oss of potency between the parental mAb and t he chi naera. However, the
potencies o L1 +Al a 2+A1 we asurably reduced in conparison with
both 5 par é&?sﬁrb%eﬁﬁgg%wgh%ﬁwgﬁ%Al by an average of approximtely 3
to 4 fold for each individual 1L-13 variant tested. These data are in close
agreenent with thase obtained fromthe Bl AcoreTM assessiment. 6 6 Specificity
of L1+A1 and L2+A fior2 bindi ng #o hufan 16-137 8 9 10 | 11 | 12

A 0.057 1 0.067 | 0.079 | 0.063 | 0.072 | 0.061 | 0.084 | 0.061 [ 0.075 | 0.064 | 0.075 | 0.066

0.068 | 0.070 | 0.105 | 0.065 | 0.075 | 0.072 |. 0.071 | 0.070 | 0.064 | 0.061 | 0.062 | 0.063

0.119 ¢ 0.081 | 0.099 | 0.064 | 0.073 | 0.077 | 0.060 | 0.061 | 0.090 | 0.144 | 2.105 | 2.200

0115 | 0.129 | 0.141 | 0.060 | 0.090 ; 0.063 | 0.104 | 0.078 | 0.076 | 0.135 | 2.148 | 2.210

0.060 { 0.074 1 0.098 | 0.062 ; 0.064 | 0.071 ) 0.088 | 0.082 | 0.089 | 0.073 | 0.068 | 0.067

0.082 | 0.078 | 0.071 | 0.062 | 0.056 | 0.057 | 0.084 | 0.067 | 0.090 | 0.074 | 0.063 | 0.056

0.057 | 0.055 | 0.060 | 0.060 | 0.058 | 0.058 | 0.104 | 0,108 | 2.236 | 2.237 | 2.229 | 2.229

b @ = =8 o w

1499 | 1.197 | 0.73% | 1.548 | 1.209 | 0.976 | 0.077 | 0.080 [ 0.072 | 0,072 | 0.082 | 0.103

~ This result (one of a number of attempts) correlates to a positive result for

peptides 24, 25, 43 and 44 as shown below (as well as the positive control

10 peptides). See figure 15. All attempts demonstrated that peptides 24,25,43
and 44 were positive.

Peptide 24: QFVKDLLLHLKKLFRE (SEQ.I.D.NO:80})
Peptide 25: DLLLHLKKLFREGRFN (SEQ.L.D.NO:81)
15 Peptide 43: QFVKDLLVHLKKLFRE (SEQ.1.D.NO:82)
Peptide 44: DLLVHLKKLFREGQFN (SEQ.I.D.NO:83)
Peptides 24 and 25 are derived from hiL-13. Peptides 43 and 44 are

derived from cynollL-13.

In addition, chimaeric 6A1, L1+A1 and L2+A1 mAbs all bound to the same
20 linear epitope at the C-terminal region in both human and cynomolgus IL-

13 (data for chimaeric 6A1, L1+A1 and L2+A1 mAbs are not shown).
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10 The specificities of L1+Al and L2+Al for human |IL-13 were assessed by
anal ysis of the cross-reactivity potential against human |IL-4 and human

GW CSF in binding ELI SAs. See figures 14a and 14b. These mAbs were found to
be specific for binding to IL-13, with no cross- 15 reactivity for hunman

| L-4 or hurVé@2@sP@8H7 at mAb concentrations up to 30pg/ MCT/GHRHE?H81 on,
these mAbs did not cross-neutralise the bioactivity of human IL5 in an IL5
bi oassay. See figure 14c. 6.7 Epitope Mapping of 6Al using biotinylated
pepti des 20 Human |L-13 and cynonolgus |IL-13 proteins were run on a
denaturing SDS-PAGE gel. Western blotting with nouse mAb 6Al detected bands
of the expected size for both human (E. coli expressed, in house) and
cynonol gus (E. coli expressed, in house) IL-13 proteins. 6Al did not detect

hl L-13 (E. Col |. expr : rjdage Bi |2 u pr obabl e

techni cal fai |’h§“5’qm$ﬁf?qéﬁ§ﬁ§€‘f'§ 'ﬂﬁ'&%’&gﬁﬁﬁ Qr%§%fah&19%§%?n&? égagni sed a linear
pepti de epit ogieimaletibioAT, hé+Aurama LA 10yAbsRaIl puand withibthedalemags (data not
shown). 109 WO 2006/ Q03407 PCT/ GB2005/ 002581 Biotinylated 16 ner peptides

of fset by 4 wedensafTam thesuman Had3PReteini ocati on of the B cell epitope
recogni seds by mAb 6A1 on both human and cynonol gus |L-13. An ELI SA net hod
was used to detect binding of 1immopbilised biotinylated peptide to the
parent al mAb BRILLHEKEEFREI (SER.!.DENG@®4) cust om desi gned Peptides: 88 x 16
nmers, offset by 4 (supplied by M notopes, Australia). Format: Peptides 25 &
44 = Biotin-SGSG PEPTIDE-acid 10 Peptides 2-24 & 27-43 =

Bi ot i n- SGSG- PERd Wikirctiledsilowing sequence from the cynomolgus 1L-13 protein:
‘~ 10 DLLVHLKKLFRE (SEQ.I.D.NO:85)

NB: BOLD indicates residue differences between human IL-13 and the
cynomolgus IL-13 orthologue.

15  Accordingly it has been determined that parental mouse mAb 6A1,

chimaeric 6A1, L1+A1 and L2+A1 mAbs immunospecifically bind human
IL-13 between residues 97 to 108 of SEQ.1.D.NO:S.

20 6.8 Epitope fine-mapping of 6A1 using biotinylated peptides

A binding epitope for mAb 6A1 was determined using a peptide set based
around KDLLLHLKKLFREG for binding to human IL-13 and
KDLLVHLKKLFREG for binding to cynomolgus iL-13. Peptides were
ordered with 1 amino acid sequentially removed from either the N or C-
25 terminus of these parental peptide sequences (ie. KDLLLHLKKLFREG or
KDLLVHLKKLFREG), in order to define the precise linear binding epitope

for mAb 6A1.
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# Hydro Mol W N-term Sequence C-term 2 0.42 2,311.66 Biotin-
SEQ|.D. N0 38-NH2 15 3 0.27 2,453.82 Biotin- SEQ|.D. NG 39-NH2 4 0.38
2,326.70 Biotin- SEQI.D.NO 40-NH2 5 0.31 2,231.58 Biotin-

SEQ|.D.NO 41-NH2 6 0.43 2,289.66 Biotin- SEQ|.D. NO 42-NH2 7 0.59
2,190. 57 Bwi pes/0BEQ | . D. NO; 43- NH2 20. 8 0.57 2, 260. 64 BCIHGH05/602581
SEQ|.D. NO 44-NH2 9 0.62* 2,255.64 Biotin- SEQ!.D NO45-NH2 10 0.51
2,197.56 Biotin- SEQ|.D.NO 46-NH2 11 0.56 2, 144.52 Biotin-

SEQ |.D.NO 47-NH2 12 0.46 2,090.38 Biotin- SEQ |.D.NO 48-NH2 25 13 0.29
2,219.54 Biotin- SEQ1.D.NO 49-NH2 14 0.29 2,180.53 Biotin-

SEQ |.D.NO50-NH2 15 0.36 2,318.70 Biotin- SEQ LD.NO 51-NH2 16 0. 32

2, 303. 73 Bi ot An-EI3EA methoN@usdto detedt. birding abenrsgbilsest bietinylated

SEQ | . D. NO 53- N 0.4 7 Biotin- SEQ I.D.NO 54-NH2 110 WO
2006/ 003407 PE?PI_@Z%(% M%ﬁ??m%g%ﬂ.‘ 7 2,273.57 Biotin- SEQ |.D. NO 55- NH2
20 0.27 2,300.60 Biotin- SEQI D. NO: 56- NH2 21 o 29 2,383.77 Biotin-
SEQ |.D.NO57-NH2 22 0.35 2,401.83 Biotin- D.NO 58-NH2 5 23 0. 45
2,407. 92 Bi ot ilRe psptide ldymaﬂpa;@nwbqrz(%&‘@ leﬂam ergraspending

SEQ | . D. NG 60504225 dfle 3hofn b7 Bi Otin- SEQ I. D.NO. 61- CH

Peptide Sequences:

Peptide# N-Term Sequence C-Term

( 10 413 Biotin- SEQ.LD.NO:94  -NH2
414 Biotin- SEQLD.NO:95  -NH2

415 Biotin- SEQ..D.NO:96  -NH2

416 Biotin- SEQ.ID.NO:97  -NH2

417 Biotin- SEQ.|.D.NO:98  -NH2

15 418 Biotin- SEQ..D.NO:99  -NH2
419 Biotin- SEQ.LD.NO:100  -NH2

420 Biotin- SEQ.ID.NO:101  -NH2

421 Biotin- SEQ.LD.NO:102  -NH2

422 Biotin- SEQ.L.D.NO:103  -NH2
20 423 Biotin- SEQLD.NO:104  -NH2
( 424 Biotin~ SEQ..D.NO:105 -NH2
425 Biotin- SEQ.I.D.NO:106  -NH2

426 Biotin- SEQ.LD.NO:107  -NH2

427 Biotin- SEQ.I.D.NO:108  -NH2

25 428 Biotin- SEQ..D.NO:109  -NH2
429 Biotin- SEQ..D.NO:110  -NH2

430 Biotin- SEQ..D.NO:111  -NH2

431 Biotin- SEQ.LD.NO:112  -NH2

432 Biotin- SEQ.LD.NO:113  -NH2

30 433 Biotin- SEQ..D.NO:114  -NH2

115



27 0.42 2,283.64 Biotin- SEQ1.D.NO 62-NH2 28 0.27 2,425.81 Biotin-

SEQ I.D. NGO 63-NH2 10 29 0.57 2,228.57 Biotin- SEQI.D. NO 64-NH2 30 0.62*
2,223.57 Biotin- SEQI.D. NO65-NH2 31 0.51 2,165.49 Biotin-

SEQ 1.D.NO 66-NH2 32 0.56 2,112.45 Biotin- SEQI.D.NO 67-NH2 33 0.27
2,207.56 Bwao2006/08EHQ | . D. NO 68-NH2 15 34 0. 33 2, 345. 73 BCAtGBR005/002581

SEQ I.D. NGO 69-NH2 35 0.29 2,330.76 Biotin- SEQI.D. NG 70-NH2 36 0. 45
2,236.60 Biotin- SEQI.D. NO71-NH2 37 0.43 2,276.64 Biotin-

SEQ 1.D. NG 72-NH2 38 0.12 2,292.62 Biotin- SEQ1.D.NO 73-NH2 20 39 0. 22
2,319.64 Biotin- SEQI.D. NO 74-NH2 40 0.24 2,402.82 Biotin-

SEQ I.D.NO 75-NH2 41 0.33 2,387.80 Biotin- SEQI.D. NG 76-NH2 42 0.43
2,393. 90 Biot4d SEQ | .Hohie 77 NEEEQ4.D.R030152, 5:NHD5 Bi ot i n-

SEQ I.D. NG 78:NH2 25 44 0,35 2,47 S .D.NO 79-OH (* indicates
a high hydr op‘f‘%ﬂa city Pﬂ%‘) 30 #\AB%@O@%OOS PCT/ GB2005/ 002581
Exanpl e: a ty4)36:al 96 vmb{, pl atem1mqbq17t hquﬁgsay 12345678910

11 12 A23 456789 10 11 12 13 6 789 10 11 12 13 C 14 15
16 17 18 19 2413721 22 2:JBIQt1n-25 _ SEQIDNO118 -NH2
5 438 Biotin- SEQ.LD.NO:119  -NH2
439 Biotin- SEQ.I.D.NO:120  -NH2
440 Biotin- SEQ.I.D.NO:121  -NH2
441 Biotin- SEQ..D.NO:122  -NH2
442 Biotin- SEQ..D.NO:123  -NH2
( 10 443 Biotin- SEQ.L.D.NO:124  -NH2
444 Biotin- . SEQ.L.LD.NO:125  -NH2
445 Biotin- SEQ.I.D.NO:126  -NH2
448 . Biotin- SEQ.I.D.NO:127  -NH2
447 Biotin- SEQ.I.D.NO:128  -NH2
15 44 (Control) Biotin- SEQ.I.D.NO:79 -CH
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D14 15 16 17 18 19 20 21 22 23 24 25 E 27 28 29 30 31 32 33 34 35 36 37 38
F 27 28 29 30 31 32 33 34 35 36 37 38 G 39 39 40 40 41 41 42 42 43 43 44 44
HW WE WE W +VE WE -VE -VE -VE -VE -VE -VE (4) (16) (32) (4) (16) (32) (4)
(16) (32) (4 16 32) 5 NB: Nunbers indicate the pept] [.n wel |
Nunbers i n%&é@ﬁ’g‘%z‘%éﬁ ndi cate the dilution factor of the ngﬁféztg?%%g&fi body 10
15 112 WD 2006/ 003407 PCT/ GB2005/ 002581 Absorbenci es at 490nm of the
96-wells 1 234567 89 10 11 12 A 0.057 0.067 0.079 0.063 0.072 0.061

0.084 0.061 0.075 0.064 0.075 0.066 B 0.068 0.070 0.105 0.065 0.075 0. 072
0.071 0.070 0.064 0.061 0.062 0.063 C 0.119 0.081 0.099 0.064 0.073 0. 077

0.060 0.061 0.090 0.144 2.109 2.200 i D 0.115 0.129 0.141 0.060 0.090 0. 063
0.104 0.078 0.076 0.135 2.148 2.210 E 0.060 0.074 0.098 0.062 0.064 0.071

0.088 0.08%%&8&:%@@@.&5&%@?}&,&[1% §82aP. 078 0.071 0.062 0.056 0.057

0.084 0.067 0.090 0.074 0.063 0.056 G 0.057 0.055 0.060 0.060 0.058 0. 058

0.104 0.108 2.236 2.237 2.229 2.229 H 1.499 1.197 0.739 1.548 1.209 0.976

0 0.080 0. Q726767265082 Thi-s

. 077 0. 20772 082ro-105%—5 estt-t of foer ot
attenpts) corr Igt e:szo a3pos ?I v_eosf esul f(? pagtid_ 24,fb25, 1'23 aﬂﬁ a4 as
shown bel ow (a3 Mel T 456 T laes ppsist | vA7CAREE Ol 416L0| pmpt | 40as)[.4a22e¢€ 4b3 gLige4 1.
Al attenpts ddmonsfrated that peptideg 24 25 43
B 413 (414 [ 415 |416 | 417 |418 | 419 (420 |[421 [422 |423 (424

425 426 427 428 429 | 430 |431 1432 (433 (434 [435 (436

425 |426 427 1428 (429 (430 |431 (432 [433 |434 1435 |436

437 1438 | 439 | 440 [441 | 442 | 443 | 444 | 445 | 446 | 447 (44

437 | 438 [439 (440 [441 [442 [443 [44a [445 [446 [447 |44

BLANK | BLANK | BLANK | BLANK | BLaNk | Brank | BLANK | BLANK | BLANK | BLANK | BLANK | BLANK

o T m g o

Brank | BLanNk | BLANK | BLANK | BLANK | BLANK [ BLANK BLANK | BLANK | BLANK | BLANK BlLank

5 NB: Numbers indicate the peptide in each well

Absorbencies at 490nm of the 96-wells

1 2 3 4 3 6 7 8 9 10 11 12
2456 {2,501 | 2434 | 2.419 | 2.746 [ 2.661 | 2.224 | 2.407 | 0.059 ; 0.052 } 0.052 | 2.527
2480 | 2.452 | 2444 [ 2.624 [ 2.639 | 3,106 | 2.183 | 2.473 | 0.059 | 0.055 | 0.052 | 2.568
2.472 1 0.099 | 0.065 | 0,059 | 0,070 | 0.058 | 0.053 | 0.054 | 0.162 | 2.479 | 2389 | 2.883
2.399 | 0.100 j 0.067 | 0053 | 0.049 | 0.051 | 0.052 | 0.047 | 0.485 | 2.838 | 2.783 | 2.640
2.582 | 2.359 ] 2,585 | 2,512 | 0.096 | 0.052 | 0.054 | 0.048 | 0.04% | ¢.183 | 0.051 | 2.424
2,431 | 2.872 ) 2,522 | 2.243 | 0.097 | 0.059 | 0.052 | 0.049 | 0.057 | 0.047 | 0.050 | 2.342
0.056 | 0.051 | 0.058 | 0.065 | 0.056 | 0.067 [ 0.040 | 0.047 j 0.053 | 0.057 | 0.052 | 0.056
0.047 | 0.052 [ 0.050 | 0.070 | 0.054 | 0.047 | 0.056 | 0.053 | 0.049 | 0.050 | 0.052 | 0.049

=Rl i Rl--R =R laRi--Rl =

10  Seefigures 16a and 16b. The results indicate that parental mAb 6A1
binds to the linear amino acid epitope KKLFR in the C-terminal region of
both human IL-13 and the cynomolgus IL-13 orthologue.
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and 44 were positive. ( Peptide 24: QFVKDLLLHLKKLFRE (SEQ Il .D. NO 80)
Peptide 25: DLLLHLKKLFREGRFN (SEQ I|.D. NO 81) 15 Peptide 43:
QFVKDLLVHLKKLFRE (SEQ. |.D. NO. 82) Peptide 44: DLLLHLKKLFREGRFN

(SEQ 1.D.NO 83) Peptides 24 and 25 are derived fromhlL-13. Peptides 43 and
44 are demweeawsMesen cynol L-13. I n addition, chimeric @&T{GR200540258nd L2+Al
mAbs all bound to the sane 20 linear epitope at the Ctermnal region in
bot h human and cynonol gus IL- 13 (data for chimaeric 6Al, L1 +Al and L2+Al
mAbs are not shown). 113 WO 2006/ 003407 PCT/ GB2005/ 002551 In summary, ELISA
results indicated that parental nouse mAb 6Al, chinmaeric 6Al1, L1 +Al and
L2+A1 mAbs all bound within the following sequence fromthe human |L-13
protein: 5 DLinddiditidrrEmaSEQ6A1DLINEABANd AdstAnirmADbs ali beuhdtd thei ssgnesequence

fromthe cynopol gus,|L-13 in; 10 DLLVHLKKLFRE (SEQ ] .D NO 85) NB: BOLD
i ndi cat es resing# eer@m%%@@&ﬁi?w@s ‘Fﬁm’ﬁ'??'lrig'?@ 'réhélmﬁﬁéi-“'g)xalﬁg%l gus |L-13
or t hol ogue. 1ﬁ>réﬁﬁ%éﬂf'”@i’v. U1tbAhaaﬁ1d3l_eﬁA11d§nﬁ]&%§r§_r@ﬂ€t Bﬁlﬂ&n)P?_rent al nouse MAD

6A1, chimaeric 6A1, 1-11 +Al and L2+A s 1 nmunospeci fically bi nd human
| L- 13 bet weenSubsaaieaty §wasoshys hat saental mAIEAT bpand tige Eameope

fine-mappi nhg of. | E’Fyt'_i | at ed peptides A binding epitope for mAb
6A1 was de€ er%é'?‘?%?liﬂls&hgg‘g gd i’{% set based

In summary, ELISA results indicated that parental mouse mAb 8A1,
chimaeric 6A1, L1+A1 and L2+A1 mAbs all bound within the following
sequence from the human IL-13 protein; KKLFR

6.9 Alanine scanning of the 6A1 binding epitope using biotinylated
peptides

In order to identify certain key residues involved in the interaction of IL-13
with mAb 6A1, an alanine scanning approach was adopted using a

15 parental peptide sequence containing the KKLFR binding epitope (ie.
QFVKDLLLHLKKLFREGRFN). For this analysis, peptides were generated
(supplied by AnaSpec Inc) where one amino acid was sequentiaily
substituted for an alanine residue at each amino acid position in the
KKLFR epitope (and also for each of the amino acids directly bordéring

( 20 this epitope).

An ELISA method was used to detect binding of immobilised biotinylated
peptide to the parental mAb 6A1 and L1+A1.

25 The peptides generated for this analysis and a corresponding peptide
identification number are shown below:

Peptide# N-Term Sequence
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around KDLLLHLKKLFREG for binding to human IL-13 and KDLLVHLKKLFREG f or

bi nding to cynonol gus IL-13. Peptides were ordered with I am no acid
sequentially renmoved fromeither the N or C 25 term nus of these parental
pepti de sequences (ie. KDLLLHLKKLFREG or KDLLVHLKKLFREG), in order to

defi ne t he woedis®e34b7 near bi nding epitope for mAb 6Al. ACHGEMDIL@AKI1003407
PCT/ GB2005/ 002581 An ELI SA net hod was used to detect binding of inmobilised
biotinylated peptide to the parental mAb 6Al. The peptide identification
nunber (413 to 447) and corresponding 5 sequences are shown bel ow. Peptide
Sequences: Peptide # N-Term Sequence C-Term 10 413 Biotin- SEQ I.D. NO 94
-NH2 414 Biotin- SEQI.D. NG 95 -NH2 415 Biotin- SEQI.D.NO 96 -NH2 416
Biotin- SEQ I 4D. NO 97 - Bidtin 417 BSBQIM.NCERE . D. NO 98 -NH2 15 418 Biotin-
SEQ I.D. NG99 -NH2 419 Biotin- SEQ_I|.D. NOlOO NH2 420 Biotin-

SEQ | . D. NO 1062- N2 42Biotinot i n- %gé Q02 -NH2 422 Biotin-

SEQ | . D. NO 10§3- NH2 20 BI oti rﬁgﬁ% B%@lp 104 -NH2 424 Biotin-

SEQ |.D. NG 10 NH2 42 | Otl n- 106 - NH2
Biotin SEQ.L.D.NO:132
5 65 Biotin SEQ.I.D.NO:133
66 Biotin SEQ.I.D.NO:134
67 Biotin SEQ.LLD.NO:135
68 Biotin SEQ.I.D.NO:136
( 10  Results: Absorbencies at 480nm

Average test results (n=2).

For parental (murine) 6A1 mAb:

15
Peptide]
numberf 1 62 | 63 | 64 | 65 | 66 | 67 | 68
Average .
Augp | 3.543]3.489 |3.2795] 1.468 |3.8495|3.5995] 0.595 | 3.581

For L1+A1:
(
Peptide|
number 1 62 | 63 | 64 | 65 | 66 | 67 | 68
Average
Ao 12.8535] 2.832 |2.6535{1.8175]3.0165| 2.84 | 0.816 |2.8085

20 Seefigures 17a and 17b.
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426 Biotin- SEQ1.D. NO 107 -NH2 427 Biotin- SEQI.D. NO 108 -NH2 25 428
Biotin- SEQI.D.NO 109 -NH2 429 Biotin- SEQI.D. NO 110 -NH2 430 Biotin-
SEQ 1.D.NO:111 -NH2 431 Biotin- SEQI.D. NO 112 -NH2 432 Biotin-

SEQ 1.D. NG 113 -NH2 30 433 Biotin- SEQ1.D. NG 114 -NH2 115 WO 2006/ 003407
PCT/ GB2005/700288/90340734 Bj otin- SEQ |.D. NO 115 - NH2 435 BI(JY¥¢Br005/002581

SEQ |.D.NO 116 -NH2 436 Biotin- SEQ|.D. NO 117 -NH2 437 Biotin-
SEQ |.D.NO 118 -NH2 5 438 Biotin- SEQ|.D. NO 119 -NH2 439 Biotin-
SEQ |.D.NO 120 -NH2 440 Biotin- SEQ|.D NO 121 -NH2 441 Biotin-
SEQ |.D.NO 122 -NH2 442 Biotin- SEQ|.D. NO 123 -NH2 10 443 Biotin-
SEQ |.D.NO 124 -NH2 444 Biotin- SEQ|.D. NO 125 -NH2 445 Bioti n-
SEQ | . D. NO 128hebéiBatatsifygeisbthian thedmy amiboNoid &siduddinvelvad ithei n-
SEQ | . D.

NG 126, B 8¢ 44 (oL D) Pl limeiR 13 B Dafng () acl16 VO

20061003407 PE
position 107, and lysine (K) at position 103.

5  This analysis was repeated, but using 6A1 and L1+A1 mAbs at a range of
concentrations in order to confirm this effect over a mAb dilution range.

The parental mouse mAb 6A1 (figure 17¢) and the humanised candidate
L1+A1 (figure 17d) were assayed for binding to the alanine scanning

10 peptides (SEQ 1.Ds 129, 131-135) at varying concentrations. As the
peptides had to be split across two 96 well plates, the parental sequence

—

peptide containing no alanine substitutions (SED 1.D: 129} was assayed

on both plates - hence two results per graph. This was to determine if

there was any major plate-to-piate variation and in both cases, there was
15 no apparent variation.

The peptides containing the substitutions K103A, L105A and F106A (SEQ
[.Ds 131, 133 and 134 respectively, residue numbering as set forth in SEQ
ID 9) showed very similar binding fo the mAbs as the parental peptide

20 (SEQ ID 129} - therefore these residues are not critical for 6A1/L1+A1
binding to IL-13. Peptides containing the substitutions K104A and R107A
(SEQ I.Ds 132 and 135 réspectively, residue numbering as set forth in
SEQ ID 9) however, show reduced binding of 6A1/L1+A1 compared to the
parental peptide (SEQ ID 129), particularly at the lower concentrations,

25 indicating that these residues are critical for optimal binding of 6A1/L1+A1
to IL-13.

See figures 17c and 17d.
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Exanple: a 96 well plate set-up for this assay 12 3456 7 89 10 11 12 A
413 414 415 416 417 418 419 420 421 422 423 424 B 413 414 415 416 417 418
419 420 421 422 423 424 C 425 426 427 428 429 430 431 432 433 434 435 436
D 425 426 427 428 429 430 431 432 433 434 435 436 E 437 438 439 440 441 442
443 444 A45WRARBHAAOA4 F A37 438 439 440 441 442 443 A4ARCHGB2UHYEI7 44 G
BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK H
BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK BLANK 5
NB: Nunmbers indicate the peptide in each well Absorbencies at 490nm of the

96-wells 1 2 3 4 5 6789 10 11 12 A 2.456 2.501 2.434 2.419 2.746 2.661
2.224 2.407 0,059 0.052 0.052 2.527 B 2.480 2.452 2.444 2.624 2.639 3.106
2.188 2.473 0J08se Qa@aed@at%t@atztf@d@y amipo geisl esigygs dnvebeedoindse 0. 070 0. 058
0. 053 0. 054 . 049 0.051
0.052 0.047 o!ﬁ%éc%rgé'gp%@ﬁﬁ('ge.'2‘%'"@%@33‘@%3@“&@%"3’7g?% 096 0. 052
0.054 0. 048 OafEne (RBat Poitidn P07 2md Ifsite 4S)lathBRBN2AMRGE 2. 243 0. 097 0. 059
0. 052 0. 049 Osg@@'l\g@' 0.050 2.342 G 0.056 0.051 0.058 0.065 0.056 0.067
0.049 0.047 O 0.052 0.056 H 0.047 0.052 0.050 0.070 0.054 0.047
0.056 0.053 0.049 0.050 0.052 0.049 10 See figures 16a and 16b. The results

i ndi cate that SEETIONA. - MATERIALS AND METHEDIS near ami no acid epitope KKLFR
inthe CGterm nal region of both human I1L-13 and the cynonol gus |L-13

ort hol ogue. 6/ 003407, P 2005/002581 In addition chimeric 6A1,
T A and Lalbetoe Q'amsesfemhﬁwe?(c?w%ama%@r?asand methods were used

where appropriate. These are representative material and methods.

Minor changes in materials and methods may have occurred in repeat

( experiments.
10 MATERIALS

SV Tota! RNA lIsolation System: Promega Z3100
Access RT-PCR System: Promega A1250
QiAquick Gel Extraction kit: Qiagen 28704
Gel loading solution: Sigma G7654

15 Agarose: Invitrogen 15510-019
Ethidium bromide: Sigma E1510
TAE buffer: in-house
100bp DNA ladder: New England BioLabs N3231S

( TA cloning kit: Invitrogen 45-0046

20 TOP10F cells: Invitrogen 44-0300
L-agar + 100ug/mi ampicillin: in-house
X-Gal, 50mg/mi in DMF: Promega V394A
AmpliTag DNA Polymerase: Applied Biosystems
10x PCR buffer: Applied Biosystems

25 E-Gel 1.2% agarose: Invitrogen G501801
LB medium + 100ug/ml ampicillin: in-house
QiAprep Spin Miniprep kit: Qiagen 27106
MinElute PCR Purification kit: Qiagen 28004
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| i near epitope (ie. KKLFR) at the Ctermnal region in human IL-13 (data for
chimaeric 6A1, L1 +Al and L2+Al mAbs are not shown). Subsequently it was
shown that parental mAb 6Al1 bound the sanme 5 epitope in cynonolgus |L-13.
In summary, ELISA results indicated that parental nmouse mAb 6A1, chinaeric
6A1, L1 +AMWVaAP6{0P3AT1 mAbs all bound within the foll owi MRRET/GBWHIHWEWIfrom t he
human | L-13 protein: KKI-FR 10 6.9 Al ani ne scanni ng of the 6Al1 binding
epitope using biotinylated peptides In order to identify certain key
residues involved in the interaction of 1L-13 wth mAb 6Al, an al ani ne
scanni ng approach was adopted using a 15 parental peptide sequence

contai ning the KKLFR bi ndi ng epi tope (ie QFVKDLLLHLKKLFREGRFN) . For this
anal ysi s, pepNEfsdfer@dex generitew&Eng M@OlﬁbﬁaﬂpoﬁﬁaSpec | nc) where one am no

acid was sequ tu I due at each amino acid
position in tﬁgH%@é& i%&f%#{'& E\@ﬂldéri#iggﬁﬁﬁ] a@ﬁoé)&st he amino acids
directly bordssid: RéwtBriglarepBlobe)ROFSBLELI SA met hod was used to det ect

bi ndi ng of i mmbjlised biotinylated peptide to the parental mAb 6Al1 and

L1+Al. 25 TheHubik feamgga 8d for this analysis and a correspondi ng
peptide '93”59%,‘73@%%%% Blolsd<cR61s¥ bel ow Peptide # N-Term Sequence

118 WO 2006/ 0 05/002581 1 Biotin SEQ1.D.NO 129 62 Biotin
SEQ | . D. NO: 13bigaFast Rapid DNA Ligation System: Promega M8225
MAX Efficiency DH5a Chemically Competent cells: Invitrogen 18258-012
SOC media: in-house
QIAfiter Plasmid Maxi kit: Qiagen 12263
( 10  Dulbecco’s MEM with Giutamax-1: Invitrogen 31966-021
Optimem 1 with Glutamax-1: Invitrogen 51985-026
TransFast Transfection Reagent: Prbmega E2431
1ml HiTrap rProtein A Sepharose FF: Amersham Biosciences 17-5079-01
Dulbecco’s PBS: Sigma D8537
15 ImmunoPure 1gG Elution Buffer: Pierce 21009
1M Trizma-HCI pH8.0: Sigma T2684
ProofStart DNA Polymerase: Qiagen 1016816

ProofStart PCR buffer: Qiagen 1016961

20 7.1. Human or cynomolgus IL-13 binding ELISA

This assay describes an ELISA that detects binding of an antibody to
human or cynomolgus IL-13. It is a sandwich ELISA format.

7.1.1 Materials
25 1. Nunc Immunoplate 1 F96 Maxisorp (Life Technologies, 4-39454A)

2 Human IL-13 (Cambridge Biosciences, cat. no. CH1-013)

3. Cynomolgus IL-13 (made by GlaxoSmithkline)

4 Goat anti-human IL-13 polycional antibody (R+D Systems, cat. no.
AF-213-NA)
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63 Biotin SEQI.D.NO 131 64 Biotin SEQI.D.NO 132 5 65 Biotin
SEQI.D.NO 133 66 Biotin SEQI.D.NO 134 67 Biotin SEQ1.D. NO 135 68

Biotin SEQI1.D.NG 136 10 Results:

results (n=2). For parental (nurine) 6A1 mAb: 15 Peptide nunber

Absor benci es at 490nm Aver age t est

1 62 63 64

65 66 67 68WOAMBHAHET AA490 3.543 3.489 3.2795 1.468 3. 849CTBGBENFNQ58395 3. 581
For L1 +Al: Peptide nunber 1 62 63 64 65 66 67 68 Average A490 2
2.832 2.6535 1.8175 3.0165 2.84 0.816 2.8085 20 See figures 17a and 17b.

119 WD 2006/ 003407 PCT/ GB2005/ 002581 These data suggest that the key am no
acid residues involved in the interaction of mAb 6A1 or L1+Al wit
I L-13 are arginine (R) at position 107, and lysine (K) at positio
Thi s anal ysi sbwas Astidairmeh IgBuHREIS(SigmsAlatial A-682%2) mAbs at a range of

concentrationg T gLdctold GRNGRHTEIdS, GHIGS a 8465) 2 ™0 dlution

Carbonate/bicarbonate buffer (Sigma; cat. no. C-3041)

TBST [Tris buffered saline {6.06g Tris + 8.06g NaCl + 0.2g KCI +
H20 to 1L) + 0.05% Tween 20]

BSA (Sigma A-7030)

OPD (Sigma, Cat. No. P-9187)

Suiphuric acid

2 Method

Blocking solution is 3% BSA+TBST

Washing solution is TBST

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

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

5. Wash X3 in TBST (at least 200ul wash solution per well per wash).
6. Add 20ng per well (in a 50ul volume) human 1L-13 (Cambridge

Bioscience, cat. no. CH1-013. Made up at a stock concentration of
100ng/ul according to maufacturers instructions, and stored in aliquots
at —20C) or 20ng per well cynomolgus 1L-13, in block solution and
incubate at room temperature for 1hr.

Wash X3 in TBST.

8. Add 50ul antibody sample (titrate out to obtain end-point titre data, if

7.
8.
5
9.
10.
11.
( 10 1.1
1.
2.
3.
15
20 4
(
25
7.
30 9.

required) in block solution, incubate at rtp for 1hr.
Wash X3 in TBST.
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The parental nmouse mAb 6A1 (figure 17c) and the humani sed candi date L1+Al
(figure 17d) were assayed for binding to the al ani ne scanning 10 pepti des
(SEQ I.Ds 129, 131-135) at varying concentrations. As the peptides had to
be split across two 96 well plates, the parental sequence peptide

cont ai ni ng WO 2ed6amidpe substitutions (SED |.D: 129) was aRSHGBUWIS/@ASSHOt h
plates - hence two results per graph. This was to determne if there was
any major plate-to-plate variation and in both cases, there was 15 no
apparent variation. The peptides containing the substitutions K103A, L105A
and F106A (SEQ 1.Ds 131, 133 and 134 respectively, residue nunbering as set
forth in SEQ ID 9) showed very simlar binding to the mAbs as the parental
peptide 20 (SE@HdDGMQthmaeﬂeaeﬁhncbrarﬁmrﬁm antdbodyr deteot bindingi cal f or

6Al/ L1+Al1 bi nd| n l.L-13. Pe ti des th bs ons K104A and
R 07A (SEQI. ‘ﬂr?&rf’é’g‘%“ diygEn @%Wéﬁﬁﬁaeéﬂﬁﬂﬁé\.@é% et forth
in SEQID9) hq\/\m dilLgidnvin bﬁ&@@mnbnwwmfn@%femmomwpar ed to the
parental peptide (SEQID 1 particularly at _the | ower concentrations, 25

i ndi cating that WW%@F%M gﬁ?"@:bi"ﬂl"@dﬁ”ﬂ%&‘dﬂﬁ" el antinaPKee of 6A1/ L1+AL
to IL-13. gee fi Iﬁﬁfg he,ct‘kéﬁ\i’o &é@o%‘atgﬂﬂ%@@aﬁ%np W(&OZSM

These data indic am no resrtdues 1 nvo nth
i nteraction of rﬁerr‘ﬁrrtailrtp(.i .e. nurine) 6A1 or L1 +Al with human IL-13 are

argi ni ne (R 0Si {,i,on -and lysine (K) at position 103 of
SEQ | . D. NG 9. sﬂéﬁ%‘%t* dﬁ\IT%%ZF MATERI ALS AND METHODS In the foll owi ng section
the foll ow ng1peRicy witRNDOBRDIPDASighed, TatSKE. P-9187. Made up as per
maufacturers instructions), stop with 50ul 3M H,SO,, read at an
( 10 absorbance of 490nm. Development time is ~ 12 minutes.

7.2. Human IL-13 binding to the human IL-13Ra1 chain ELISA

This ELISA determines whether an antibody can inhibit human 1L-13
15 binding fo the human IL-13Ra1 chain. -

7.2.1 Materials

1. Nunc Immunoplate 1 F96 Maxisorp (Life Technologies, 4-39454A)
20 2. Human IL-13Ra1-Fc (R&D Sysiems, cat.no. 146-IR)
€ 3. Det-1 tagged human IL-13 (made in-house)
4. Biotinylated anti-human IL-13 (R&D Systems, cat. no. BAF213)
5. Streptavidin-HRP
6. Carbonate/bicarbonate buffer (Sigma; cat. no. C-3041)
25 7. TBST [Tris buffered saline (6.06g Tris + 8.06g NaCl + 0.2g KCI + H20
to 1L) + 0.05% Tween 20]
8. BSA (Sigma A-7030)
9. OPD (Sigma, Cat. No. P-9187)
10. Sulphuric acid
30
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where appropriate. These are representative material and nmethods. M nor
changes in materials and nethods may have occurred in repeat experinents.
10 MATERI ALS SV Total RNA Isolation System Pronmega Z3100 Access RT-PCR
System Pronega Al 250 Q Aquick Gel Extraction kit: Q agen 28704 Gel

| oadi ng soMR PWH03YTgma G7654 15 Agarose: |nvitrogen 1?%1@@2@’“0E§hi di um
brom de: Sigma E1510 TAE buffer: in-house 100bp DNA | adder: New Engl and
Bi oLabs N3231S TA cloning kit: Invitrogen 45-0046 20 TOP1OF cells:

I nvitrogen 44-0300 L-agar+ 100g/m anpicillin: in-house X-Gl, 50ng/m in
DMF: Promega V394A Anpli Taqg DNA Pol ynerase: Applied Biosystens 10x PCR
buffer: Applied Biosystens 25 E-Cel 1.2% agarose: Invitrogen G501801 LB
medi um + 100gZ2.2 aMethod| i n: in-house Q Aprep Spin Mniprep kit: Q agen
27106 MnElute PCR Purification kit: Q agen 28004 121 WD 2006/ 003407

PCT/ GB2005/ 002581 NEBuffer2 10x cons: New Engl and Bi ol abs B7002S Purified
BSA 100x conei. Nipcking balotioBidWBSAYTBSE Bs' W1 New Engl and Bi ol abs

ROSS3L 2. Washing solution is TBST
5 3. Coat ‘Nunc Maxisorp’ ELISA plates with 50u! of 5ng/ul human IL-
13Ra1-Fc in carbonate/bicarbonate buffer. Cover with a plate sealer
and incubate overnight at 4°C.
4. Block with 100ul of 3% BSA/TBST incubate at rtp for 1hr.
5. Wash X3 TBST (at least 200ul wash solution per well per wash).
( 10 6. In atotal volume of 50ul, pre-incubate 0.04ng/ul det-1 tagged human
IL-13 with antibody sample (titrated) in block solution for 30 minutes.
Add the pre-incubated sample to the receptor-coated ELISA plate and
incubate at room temperature for 1hr.
7. Washx3in TBST
15 8. Detect any bound human IL-13 using 50ul per well biotinylated anti-
human IL-13 diluted at tug/ml. incubate for 1 hour at room
temperature
9. Wash x3 in TBST
10.Add 50ul per well streptavidin-HRP conjugate at 1/1000 dilution.
20 Incubate for 1hour at room temperature.
11.Wash x3 in TBST
12.Develop with 100ul per well OPD (Sigma, Cat. No. P-9187. Made up
as per maufacturers instructions), stop with 50ul per well 3M HzSO,,
read at an absorbance of 490nm. Development time is ~ 2 minutes.

25
7.3. Human IL-13 binding to the human IL-13Ra2 chain ELISA
This ELISA determines whether an antibody can inhibit human IL-13
binding to the human IL-13Ra2 chain.

30
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Hnd Il1l: Pronega R604A 5 Spe |: New Engl and Bi ol abs R0133S Li gaFast Rapid
DNA Ligation System Pronega MB225 MAX Efficiency DH5a Chem cally Conpetent
cells: Invitrogen 18258-012 SOC nedia: in-house QAfilter Plasm d Maxi Kkit:
Q agen 12263 10 Dul becco's MEMwith d utamax-1: Invitrogen 31966-021
Optimem 1 WQ P ¥rax-1: Invitrogen 51985-026 Tr ansF%ﬁT’qlfzﬁW?@li on
Reagent: Pronega E2431 | ml H Trap rProtein A Sepharose FF. Anersham

Bi osci ences 17-5079-01 Dul becco's PBS: Sigma D8537 15 | mmunoPure |gG
Elution Buffer: Pierce 21009 1 MTrizma-HC pH8.0: Signma T2694 Proof Start
DNA Pol ynmer ase: Q agen 1016816 ProofStart PCR buffer: Q agen 1016961 20
7.1. Human or_ cynaonol gu? | L- 13 binding ELI SA This assay descri bes an ELI SA
that detects jagte n antibody to human or cynonolgus IL-13. It is a
sandwi ch ELISA format. 7.1.1 Materials 25 1. Nunc | munoplate 1 F96 Maxi sorp
(Li fe Technol ogi es, 4-39454A) 2. Human |L-13 (Canbridge Bi osci ences, cat.
no. CH1-013) B. Napadmoiupgpiate 1 PO Masieotpy(L&: Teobnvlogies; #Sp484AG0at

W0 2006/ 003acy AEHERRyske. Y b RN e T uc BRP (S5 g, Gat Mo,
A-6029) 5 3. Human IL-13Ra2-F¢ (R&D Systems, cat.no. 614-IR)

Det-1 tagged human [L-13 (made in-house)

Biotinylated anti-human 1L-13 (R&D Systems, cat. no. BAF213)
Streptavidin-HRP

Carbonate/bicarbonate buffer (Sigma; cat, no. C-3041)

TBST [Tris buffered saline (6.06g Tris + 8.06g NaCl + 0.2g KCI + H20
to 1L) + 0.05% Tween 20]

9. BSA (Sigma A-7030)

10.0PD (Sigma, Cat. No. P-8187)

11.Sulphuric acid

@ N o s

( 10

15
7.3.2 Method

1. Blocking solution is 3% BSA+TBST
2. Washing solution is TBST
20 3. Coat ‘Nunc Maxisorp’ ELISA plates with 5Cul of anti-human IgG diluted
to 1/1000 in carbonate/bicarbonate buffer. Cover with a plate sealer
and incubate overnight at 4°C.
4, Block with 100ul of 3% BSA/TBST incubate at rtp for 1hr.
5. Wash X3 TBST (at least 200ul wash solution per well per wash).
25 8. Add 50ul per well of 1ug/ml human IL-13Ra2-Fc in block solution.
Cover with a plate sealer and incubate at room temperature for 1hr,
7. Wash x3in TBST
8. In a total volume of &0ul, pre-incubate 0.004ng/ul det-1 tagged human
IL-13 with antibody sample (titrated) in block solution for 30 minutes.
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6. Anti-nouse 1gGHRP (Sigma, Cat No. A-9309) 7. Carbonate/bicarbonate
buffer (Sigma; cat. no. C3041) 8. TBST [iris buffered saline (6.06g Tris +
8.06g NaCl + 0.2g KCI + 5 H2Oto | L) + 0.05% Tween 20] 9. BSA (Signma
A-7030) 10. OPD (Sigma, Cat. No. P-9187) 11. Sul phuric acid 10 7.1.2 Method
1. Bl ocki ngVe3PEPHA7 i s 3% BSA+TBST 2. Washi ng sol ut i onPGEGEIE] 003581

Coat ' Nunc Maxi sorp' ELISA plates with 50ul of 5ug/m goat anti- human |L-13
pol ycl onal anti body (R+D Systens, cat. no. AF-213-NA. 15 Made up at a stock
concentration of 500ug/m according to maufacturers instructions, and stored
in aliquots at -200 in car bonat e/ bi carbonate buffer (Sigma; cat. no.

C- 3041, made up as mauf acturers instructions), cover wwth a plate
seal er and i ncub¥ldd @H@"%Uh@@d sample tpthe recapiar-coatRd EWSAsptatesandrBST

i ncubate at rtp’ﬁ%ba%%gff&?ﬁq ?W}aﬁg@e kgt 1HRST (at | east 200ul wash sol ution

per well per wash er well (in a 50ul volune) human IL-13
(Canbridge BBoMWasme®jn €BET no. CHI -013. Made up at a stock concentration

of 1 QOng/ ul r.di,ng t,0 facture i.nst tion ared. in aliquots
05 at 200 ofSSHeH Ry TR R idusing Sy oerivg weludlediant and
incubate & roomiuhﬁmatmmlﬂeagﬂ Bnl. IAcuby¥ts forBhélir dtBsdm 8. Add 50ul
anti body sanple (titrate out to obtain end-point titre data, if required)

in block sol uti é#mpeiateate at rtp for 1 hr.
11.Wash x3 in TBST

12. Add 50ul per well streptavidin-HRP conjugate at 1/1000 dilution.
incubate for 1hour at room temperature.
( 10 13.Wash x3 in TBST
'14. Develop with 100ul per well OPD (Sigma, Cat. No. P-9187. Made up
as per maufacturers instructions), stop 'with 50ul per wel_l 3M HzS0,,
read at an absorbance of 490nm. Development time is ~ 2 minutes.

15
7.4. IL-13 neutralisation bioassay (TF-1 cell proliferation assay)

This is an [[.-13 bioassay that can be used to determine the neutralisation

capacity of an anti-[L-13 antibody. The method described below uses
recombinant human or cynomolgus 1L-13. Mammalian-expressed human

20 1L.-13 or the Q130 human IL-13 variant can also be used in this assay too.

( (TF-1 cells also proliferate in response to human IL5. This assay was also
| used to assess the neutralisation capacity of 6A1 on human IL5

bioactivity).
25 T7.4.1 Materials
1. TF-1 cell line (obtained in-house}
2. 96 well tissue culture plates (Invitrogen)

3. Human IL-13 (Cambridge Bioscience, cat. no. CH1-013)

127



30 9. Wash X3 in TBST. 123 WO 2006/ 003407 PCT/ GB2005/ 002581 10. For 6Al

chi maeric antibody or humani sed anti body, detect binding using 50ul per well
anti-human 1gGHRP (Signma, Cat No. A-6029) at a 1/2000 dilution in block
solution for 1 hr at rtp. For 6Al nouse nonoclonal antibody, detect binding
usi ng 50ul wweroosmshisoanti-nouse 5 1gG HRP (Sigma, Cat No.rPAHGRODBYyo0ass1a 1/ 1000
dilution in block solution for.1 hr at rtp. 11. Wash X3 in TEST. 12.

Devel op with 100ul OPD (Sigma, Cat. No. P-9187. Made up as per nmaufacturers
instructions), stop with 50ul 3M H2SO4, read at an 10 absorbance of 490nm
Devel opnent tine is - 12 mnutes. 7.2. Human |1L-13 binding to the human

| L-13Ral chain ELI SA This ELI SA determ nes whether an anti body can inhibit
human | L-13 45 CGelifdeng6 nontradioaatinencdliLprobiBedtiontassay (Pratndgavi@adr Nal s 1. Nunc
| munopl ate 1 F%? i sorp (Life Technol ogi es, 4-39454A) 20 2. Human

| L- 13Ral - Fc ( R& Jens, cat.no. 146-1R) (. 3. Det-1 tagged human IL-13
(made in-house) 4. Biotinylated anti-human IL-13 (R&D Systens, cat. no.
BAF213) 5. Streptavidin-HRP 6. Carbonat e/ bi carbonate buffer (Sigm; cat.
no. G 3041) 254 WiBfhodi 'is buffered saline (6.06g Tris + 8.06g Nad + 0.2¢g
KCO + H20 to T Ly ¥ 0.05% Tween 20] 8. BSA (Sigma A-7030) 9. OPD (Signa,
Cat. No. R9187)

1. Method to measure the ability of an anti-human IL-13 mAb to
neutralise the bioactivity of recombinant human or cynomolgus IL-13 in
a TF-1 cell bioassay (TF-1 cell line obtained in-house, not the ATCC
version).

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

3. Pre-incubate 10ng/ml human IL-13 (Cambridge Bioscience, cat. no.
 CH1-013. Make up at a stock concentration of 100ng/ul according to

15 maufacturers instructions using sterile technique in a class 2 tissue
culture hood, store in small aliquots at —20C) or 10ng/ml cyno IL-13
(obtained in-house from CA) with various dilutions of the anti-human
IL-13 mAb (diluted from Bug/ml in 3 fold dilutions down to 0.025ug/ml)
in a total volume of 50ul for 1 hour at 37C. Also included will be

20 positive control wells, having iL-13 present but no anti-human [L-13

( mAb. In addition, negative control wells wiil have no IL-13 and no anti-

human IL-13 mAb present. Use a sterile, low protein binding, round

bottom 96 well plate for this pre-incubation. (Note that the

cancentration of IL-13 and anti-human IL-13 mAb will be halved at a
25 later stage when cells are added).

4. Plate out 50ul of TF-1 cells at 2x10° per ml in a sterile 96 well tissue
culture plate. After the 1 hour pre-incubation, add the IL-13 and anti-
human IL-13 mAb sample to the cells. The final 100ul assay volume,
containing various anti-human IL-13 mAb dilutions, recombinant IL-13
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10. Sul phuric acid 30 124 WD 2006/ 003407 PCT/ GB2005/ 002581 7.2.2 Method 1.
Bl ocking solution is 3% BSA+TBST 2. Washing solution is TBST 5 3. Coat
"Nunc Maxi sorp' ELISA plates with 50ul of 5ng/ul human IL- 13Ral-Fc in

car bonat e/ bi carbonate buffer. Cover with a plate sealer and incubate

over ni ght aW02@s6/084340B] ock wi th 100ul of 3% BSA(TBST i ncUuleB2os/{py1for 1
hr. 5. Wash X3 TBST (at | east 200ul wash solution per well per wash). 10 6.
In a total volune of 50ul, pre-incubate 0.04ng/ul det-1 tagged human |L-13
with antibody sanple (titrated) in block solution for 30 m nutes. Add the
pre-incubated sanple to the receptor-coated ELI SA plate and incubate at
roomtenperature for 1 hr. 7. Wash x3 in TBST 15 8. Detect any bound human
| L- 13 usi ng 50uBngddif-tusells,i$ inaubatest al $736 for-~FLneurs it atRinidified &0at 1 ug/ m .
| ncubate for 1 hour _at room tenperature 9. Wash x3 in TBST 10. Add 50ul per
wel | streptavi dl"?#‘ﬁﬂ% t:onj ugate at 1/1000 dilution. 20 Incubate for 1 hour

at room terfpesafﬁwr-esshlé Stanitha Jvells td BSfirkhalees 209 sterildaddthdt nper wel | OPD
(Sigma, Cat. . P-9187. Made up as per naufacturers instructions), stop

wi th 50ul per \A@ﬁp o5 W'"atpédwsé%ccﬁﬁe%bsor bance of 490nm Devel opnent
time is --52 g AgasSul of filter sterilised MTT substrate per well (Cat. No. G4000,

Promega. Made up as per maufacturers instructions) for the final 4
hours of incubation.
7. Stop the reaction with 100ul of stop solution (provided in the MTT kit)
to solubilise the metabolised blue formazan product. Leave for at [east
{ 10 2 hours, then pipette ub and down to help dissolve the crystals.
Alternatively, cover with a plate sealer and leave at 4C O/N, then
pipette up and down the next day (this is easier in terms of pipetting)
8. Read the absorbance of the solution in each well in a 96-well plate
reader at 570nm wavelength.
15 9. The capacity of the anti-human 1L-13 mAb to neutralise human or
| cynomoigus IL-13 bioactivity is expressed as, that concentration of
anti-human 1L-13 mAb required to neutralise the bioactivity of a defined
amount of human or cynomolgus IL-13 (5ng/ml) by 50% (= NDsp). The
lower the concentration required, the more potent the neutralisation

20 capagcity.

Pana

25

30
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25 7.3. Human I L-13 binding to the human | L-13Ra2 chain ELI SA This ELI SA

det erm nes whet her an antibody can inhibit human I1L-13 binding to the human
| L- 13Ra2 chain. 30 125 WD 2006/ 003407 PCT/ GB2005/002581 7.3.1 Materials 1.
Nunc | munopl ate 1 F96 Maxi sorp (Life Technol ogi es, 4-3%&@ ?é nti - human
| gG (Si gma,WQ 5043407 1_3382) 5 3. Human | L-13Ra2-Fc (R& BWP0238ht | no.
614-1R) 4. Det-1 tagged human IL-13 (rmade in-house) 5. Biotinylated
anti-human 1L-13 (R&D Systens, cat. no. BAF213) 6. Streptavidin-HRP 7.

Car bonat e/ bi carbonate buffer (Sigma; cat. no. C3041) 10 8. TBST [iris
buffered saline (6.06g Tris + 8.06g NaCl + 0.2g KC + H20 to 1 L) + 0.05%
Tween 20] 9. BSA (Si.gma.A- 703 10, OP igma, Cat. No. P-9187) 11.

Sul phuric aci xi@&)%.ﬁﬁl\yé?lﬂgggtiseg'ug?gﬁﬁggsagl’say.i on is 3% BSA+TBST 2.
Washing solution is TBST 20 3. Coat' Nunc Maxisorp' ELISA plates with 50ul of
anti-human 1gG dil ut®ampleot 1 /1000 i n car bonat e/ bi car bonafstitdyf pasitiv€over

wth a plate sealer

and i ncubate overnight at 4C

1 2 3 4 5 6 7 8 9 10 |11 12
A 3 ug/ml anti- mAb sample 2 | mAb sample 3 3 ug/ml anti-
hiL-13 mAb + hiL-13 poly + IL-
IL-13 + TF-1 13 + TF-1
B 1 ug/ml anti- 1 ug/mi anti-
hiL-13 mAb + hiL-13 poly + IL-
{ IL-13 + TF-1 13 + TF-1
Cc 0.33 ug/mt anti- ! il 0.33 ug/m! anti-
hil.-13 mAb + hiL-13 poly + IL-
IL-13 + TF-1 13 + TF-1
D 0.11 ug/ml anti- 0.11 ug/ml anti-
hiL-13 mAb + hiL-13 poly + IL~
O IL-13 + TF-1 13 + TF-1
E 0.037 ug/ml 0.037 ug/mi
anti-hiL-13 mAb anti-hiL-13 poly
+IL-13 + TF-1 +|L-13 + TF-1
F 0.0123 ug/mi 0.0123 ug/ml
( anti-hIL-13 mAb anti-hiL-13 poly
+{L-13 + TF-1 +IL-13 + TF-1
G Positive control for TF-1 cell proliferation = TF-1 cells + 1L-13 (no mAb,
12 wells)
H Control for background = Just TF-1 cells present (no IL-13, no mAb
sample, 12 wells)
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4. Block with 100ul of 3% BSA/ TBST incubate at rtp for 1 hr. 5. Wash X3 TBST
(at | east 200ul wash solution per well per wash). 25 6. Add 50ul per well

of lug/m human IL-13Ra2-Fc in block solution. Cover with a plate sealer
and incubate at roomtenperature for 1 hr. 7. Wash x3 in TBST 8. In a total
vol ume of SYRAR6BALT ncubat e 0. 004ng/ ul det-1 tagged hurfET/CHA{0823]1 + h

anti body sanple (titrated) in block solution for 30 mnutes. 126 WD

2006/ 003407 PCT/ GB2005/ 002581 Add the pre-incubated sanple to the
receptor-coated ELI SA plate and incubate at roomtenperature for 1lhr. 9.
Wash x3 in TBST 10. Detect any bound human |L-13 using 50ul per well
biotinylated anti- 5 human IL-13 diluted at 1 ug/m . Incubate for 1 hour at
room tenperals l n T 12. Add 50ul per well streptavidin-HRP

u
conj ugat e at 10 i J t : ure. 10
13 Ve xa i birerey St arl BLAOR ol Bprekts” Bl cE BATRNENS B °4,
P-9187. Made lmand$_-geh israsbadwichdtldSArfetnmatct i ons), stop with 50ul per well
3M H2SO4, read at an absorbance of 490nm Devel opnent tinme is - 2 minutes.

15 7.4. 1L-1 e‘ut {i i on bioassay (TF-1 cell proliferation assay) This
is an | L-13 : can be used to deternmine the neutralisation
capacity of an alincdmimurbphatei1oEgl MaXiserpfifedkcHnsioyidesd-3galsan) uses

reconbi nant human or cynonol gus |L-13. Mammal i an- expressed human
2. Human IL-4 (R+D Systems, cat. no.)

3. Goat anti-human IL-4 polyclonal antibody (R+D Systems, Cat. No. AF-

204-NA)
. 4. Biotinylated rat anti-human IL-4 monoclonal antibody (BD /
( 10 Pharmingen, Cat. No.)
5. Anti-mouse IgG-HRP (Dako, Cat No. P0260 )
6. Anti-mouse IgG-HRP (Sigma, Cat No. A-9309)
7. Carbonate/bicarbonate buffer (Sigma; cat. no. C-3041)
8. PBST (PBS + 0.05% Tween 20)
15 9. BSA (Sigma A-7030)
10.0PD (Sigma, Cat. No. P-9187)
11.Sulphurié acid
7.5.2  Method
20 ‘
( 1. Blocking solution is 3% BSA in PBST
2. Washing solution is PBST
3. Coat ‘Nunc Maxisorp’ ELISA plates with 50ul of Sug/m{ goat anti-
human IL-4 polyclonal antibody (R+D Systems, cat. no. AF-204-NA.
25 Made up at a stock concentration of 500ug/ml according to

maufacturers instructions, and stored in aliquots at —20C) in
carbonate/bicarbonate buffer (Sigma; cat. no. C-3041, made up as per
manufacturers instructions), cover with a plate sealer and incubate O/N
at 4°C.
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20 IL-13 or the QL30 human IL-13 variant can also be used in this assay too.
( (TF-1 cells also proliferate in response to human IL5. This assay was al so
used to assess the neutralisation capacity of 6Al1 on human |L5

bi oactivity). 25 7.4.1 Materials 1. TF-1 cell line (obtained in-house) 2. 96
wel | tissueveasnodopl ates (I nvitrogen) 3. Human | L-13 (RCAWEB0GHI2581

Bi osci ence, cat. no. CH -013) 127 WD 2006/ 003407 PCT/ GB2005/ 002581 4.

Cell Titer 96 non-radioactive cell proliferation assay (Pronega, Cat. No.
4000) 7.4.2 Method 5 1. Method to neasure the ability of an anti-human
IL-13 mAb to neutralise the bioactivity of reconbi nant human or cynonol gus
IL-13 in a TF-1 cell bioassay (TF-1 cell |ine obtained in-house, not the
ATCC versi on¥. B:_OCIQWIﬂTHIOQUb@fs'Hﬁ BSA/BBETonenhdte at o térep@ratuel | ti ssue

Cul o B S, AR 1 SLer Scond i ons: W Lests e
Bi osci ence, c8t WQ@h X3G]ﬂPEISEI3(at|}&9$200Ji&Pash stiutidn parvesinperaash). of 100ng/ ul
ol ass 2 ti ssub AMY halmhgna Sailgpkial nufn I Fehigekselionges or 1 ongi
ot - human 1 e TR B S ol'd di I uti ons down to
0.025ug/ M) 7. Wash X3 in PBST.
8. Add 50ul antibody sample (titrate out to obtain end-point titre data, if
required) in block solution, incubate at rtp for 1hr. As a positive control
for binding to human IL-4, use a biotinylated anti-human [L-4
( 10 monocional antibody (titrated out).
9. Wash X3 in PBST.
10.For 6A1 mouse monaclonal antibody, detect binding using 50ul per
well anti-mouse IgG-HRP (Sigma, Cat No. A-9309) at a 1/1000 dilution
~in block solution for 1hr at rtp. For 6A1 chimaeric antibody or
15 humanised antibody, detect binding using 50ul per well anti-human
IgG-HRP (Sigma, Cat No. A-6029) at a 1/2000 dilution in block solution
for 1hr at rtp. For the positive control biotinylated rat anti-human iL-4
monoctonal antibody, detect using a streptavidin-HRP conjugated
antibody. (Alternatively, the anti-mouse HRP antibody, P0260, will
20 detect both 6A1 and the biotinylated rat anti-human IL-4 monocional
antibody).
11.Wash X3 in PBST.
12.Develop with 100ul OPD (Sigma, Cat. No. P-9187. Made up as per
maufacturers instructions), stop with 50ul 3M H;S04, read at an

25 absorbance of 490nm.

7.6. Epitope mapping ELISA

This assay describes an ELISA that detects binding of mouse mAb 6A1 to
30 human or cynomoigus IL-13 peptides.
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in a total volume of 50ul for I hour at 37C. Also included wll be 20
positive control wells, having IL-13 present but no anti-human IL-13 mAb.
In addition, negative control wells will have no IL-13 and no anti- hunman
IL-13 mAb present. Use a sterile, |Iow protein binding, round bottom 96 well
pl ate for W0 200pA@48ncubati on. (Note that the concentr ROTEFB2ES/ 01813 and
anti-human IL-13 mAb will be halved at a 25 | ater stage when cells are
added). 4. Plate out 50ul of TF-1 cells at 2x105 per m in a sterile 96 well
tissue culture plate. After the 1 hour pre-incubation, add the IL-13 and
anti- human |1L-13 mAb sanple to the cells. The final 100ul assay vol une,
containing various anti-human |IL-13 mAb dilutions, reconbinant IL-13 128 WD
2006/ 003407 PLeAMMedals002581 and TF-1 cells, is incubated at 37C for -70

hours in a hum di figd lﬁ:t%noi:lgfe“pﬁéé)ﬁlax@rp {“Elfe‘reﬁmkﬂcgﬁlessﬁwts e wells to

confirmthat they are sterile and bacteri cont am nati on has
occurred. 5 6. AddmmupePyreS $trantavidin &ierps, sabinam2i 188bstrate per wel | (Cat.

No. G4000, Pronegsgs -ﬁ/ﬁqﬁsﬁpatggumd SERHE 2@tgs0ET Red8d) UCti ons) for the final
4 hours of incubation. 7. Stop the reaction with 10(} of stop solution

(provided 3n thé I\Wﬁ"‘@‘@'}‘a AcP38bl ubi | i se the netabolised blue fornazan

product. Leave E0rH@harl &béynofBigds O 6 mbAgdptiBed) ofsd =Up(viR@ioeyn to hel p
di ssolve the crystals. Alternatively, cover with a plate sealer and | eave at

AC O'N, then pipdtf "U‘H%'Hd down the next day (this is easier in terns of
pi petting) 8. Beambsitive anbneglinseent@f 20 her paptides Bupblled@thMineltbpdsn a 96- wel |

pl ate reader at -SCLg%m (\)/\r/ggsl engt h.
i0 7. 6A1 MADb
{ 8. Control Ab {Supplied with Mimotopes custom order)
9. Rabbit anti-mouse Ig HRP conjugated (DAKO, code no. P0260)
10. OPD (Sigma, Cat. No. P-9187)
- 11. 3M Sulphuric acid
15
7.6.2 Method

1. Blocking solution is 3% BSA+PBST.

2. Washing solution is PBST.

3. Coat "Nunc Maxisorp’ ELISA plates with 100p! of 5pg/mi ImmunoPure®

20 Streptavidin (Pierce, cat. no. 21125 made up at a stock concentration of
1mg/ml according to manufacturers instructions, and stored in aliguots at
+4°C) using PBST as a dilutent. incubate O/N at 37°C to allow solution to

( ' dry.

4. Block with 200p! of 3% BSA/PBST. Add plate sealer and incubate at rip

25 for 1hr.

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

6. In duplicate and using PBST as a dilutent, add 100pl per well (except
control wells) of 1,000-fold dilutions of each peptide (dissolved as per
manufacturers instructions in 200ul 40% Acetonitrile 60% Water, then

30 aliquoted in 10-fold dilutions in the same solvent and stored at -20°C).

7. In the control welis, in duplicate and using PBST as a dilutent add 100pl
per well of 10-fold dilutions of control peptides (dissolved as per
manufacturers instructions in 1ml 40% Acetonitrile 60% Water and stored
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15 9. The capacity of the anti-human IL-13 mAb to neutralise human or
cynonol gus | L-13 bioactivity is expressed as, that concentration of
anti-human 1L-13 mAb required to neutralise the bioactivity of a defined
anount of human or 7ynormlgus IL-13 (5ng/m) by 50% (= ND5). The |ower the
concent r at WSh20€8f3#t7ed, the nore potent the neutral i sat PGR/GESOMSOPSRY ty. 25
30 129 WO 2006/ 003407 PCT/ GB2005/ 002581 Exanple: A 96 well plate set-up for
this assay. Sanple 1 Antibody positive 12 3 45 )6 7 ;)89 10 11 j12 A 3
ug/m anti- mAb sanple 2 mAb sanple 3 3 ug/m anti hlL-13 mAb + hlIL-13 poly
+ IL- IL-13 + TF-1 13 + TF-1 B | ug/m anti- 1 ug/n1 anti- hlL-13 mAb +
hiL-13 poly + IL- IL-13 + TF-1 13 + TF-1 ug/m anti- 0.33 ug/m anti -
hi L-13 mAb + hiL- 13 p%99) Addplate Eeai%faﬁdw%at%mp Apron@ sheking/ ni “anti -
0.11 ug/m anti- hibel3d mMb + hlL-13 poly + IL- IL-13 + TF-1 13 + TF-1 E

0.037 ug/ M 0.037 \}\J,g/m canti-hlL-13 mAb anti-hlL-13 poly
8. Wash X3 in PBST (at least 200l wash solution per well pér wash).

9. Add 100pl per well (except control wells) of 1.506ug/ml mouse mAb in
5 PBST.

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

10 11. Wash X3 in PBST (at least 200l wash solution per well per wash).

(- 12. Add 100p! per well of 2,000-fold dilution of rabbit anti-mouse Ig HRP-
conjugated (DAKOQ, code no. P0260 used as supplied, stored at +4°C)
using PBST as a dilutent. Add plate sealer and incubate at rip for 1 hr on
a shaking table.

15 13. Wash X3 in PBST (at ieast 200ui wash solution per well per wash).

14. Develop with 100u OPD (Sigma, Cat. No. P-9187. Made up as per
manufacturers instructions), stop with 50l 3M H,S0,, read at an
absorbency of 490nm. Development time is ~ 10 minutes.

20 17.7. Epitope fine mapping ELISA

This assay describes an ELISA that detects binding of mAb 6A1 to human
( *or cynomolgus IL-13 peptides.

7.7.1 Materiails
25 1. Nunc Immunoplate 1 F96 Maxisorp (Life Technologies, 4-39454A)
ImmunoPure® Streptavidin (Pierce, cat. no. 21125)
PBST (Phosphate buffered saline + 0.05% Tween 20)
BSA (Sigma A-7030)
Human and cynomolgus I.-13 partial window net peptides (14-mer

U

30 truncated by one amino acid at a time from both the N- and C-
terminal ends; Mimotopes custom order)
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+ 1L-13 + TF-1 + I1L-13 + TF-1 F 0.0123 ug/mM 0.0123 ug/m anti-hlL-13 mAb
anti-hlL-13 poly + IL-13 + TF-1 + |L-13 + TF-1 G Positive control for TF-1
cell proliferation = TF-1 cells + IL-13 (no mAb, 12 wells) H Control for

background =,J -1 cells present (no IL-13, no mAb wells) 5
130 WD 2006 86@%@9;‘@&/ GB2005/ 002581 7.5. Human |L-4 bi%@fl’enég"éﬂﬂ‘% Thi s
assay describes an ELI SA that detects binding of an antibody to human IL-4.
It is a sandwich ELISA format. 7.5.1 Materials 5 1. Nunc | munoplate 1 F96

Maxi sorp (Life Technol ogies, 4-39454A) 2. Human IL-4 (R+D Systens, cat.
no.) 3. Goat anti-human |IL-4 polyclonal antibody (R+D Systens, Cat. No. AF-

204-NA) 4. Biotigpylated rat, antl-hunman.|L-4 nocl.onal .ant i hod BD/ 10
Phar m ngen, Cat _&Ng’%f%g? CRHFP&F&)U‘?@D?B@%p%‘iaitﬂﬁ?v'ﬂﬂg h@@?é@ 6.

Anti-nouse | gG HRPc(Siof8rdefat No. A-9309) 7. Carbonat e/ bi carbonate buffer
(Sigma; cat. no. C3041) 8. PBST (PBS + 0.05% Tween 20) 15 9. BSA (Sigm

A-7030) 10. OPD (&i §Ad mAR{mage in-hodae7)
8. Goat anti-mouse IgG (F¢ specific) HRP conjugated antibody (Sigma
5 A-9309)
9. OPD (Sigma, Cat. No. P-9187)
10. 3M Sulphuric acid

7.7.2 Method
{ 10 1. Blocking solution is 3% BSA+PBST.
2. Washing solution is PBST.
3. Coat 'Nunc Makisorp' ELISA plates with 100l of Spg/m!
immunoPure® Streptavidin in ultra pure water (Pierce, cat. no.
21125 made up at a stock concentration of 1mg/ml according to
15 manufacturer’s instructions, and stored at +4°C). Incubate overnight
at +37°C.
4. Block with 200p) of 3% BSA in PBST. Add plate sealer and
incubate overnight at +4°C.
5. Wash X3 in PBST (at least 200ul wash solution per well per wash).
20 6. In duplicate and using 3% BSA in PBST as a dilutent, add 100pl
( per well of 1,000-fold dilutions of each peptide (dissolved as per
| manufacturers instructions in 200ul of 40% Acetonitrile 60% Water
and stored at —20°C). Add plate sealer and incubate at room
temperature for 1 hour on a shaking table.
25 7. Wash X3 in PBST (at least 200ul wash solution per well per wash).
8. Add 100wl per well of 3ug/ml 6A1 diluted in 3% BSA in PBST. Add
plate sealer and incubate at room temperature for 1 hour on a
shaking table.
9. Wash X3 in PBST (at least 200l wash solution per well per wash).
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11. Sul phuric acid 7.5.2 Method 20 1. Blocking solution is 3% BSA in PBST

2. Washing solution is PBST 3. Coat' Nunc Maxisorp' ELISA plates with 50ul of
5ug/mM goat anti- human |IL-4 polyclonal antibody (R+D Systens, cat. no.
AF-204-NA. 25 Made up at a stock concentration of 500ug/m according to
mauf act ur evé0 2096/0034e%t | ons, and stored in aliquots at -2®C/GER005/0062581

car bonat e/ bi carbonate buffer (Sigma; cat. no. C 3041, made up as per

manuf acturers instructions), cover with a plate sealer and incubate ON at
4C. 131 WD 2006/ 003407 PCT/ GB2005/ 002581 4. Block with 100ul of 3% BSA/ PBST
I ncubate at roomtenperature pressure (rtp) for 1 hr. 5. Wash X3 in PBST
(at | east 200ul wash solution per well per wash). 6. Add 1 ng/m (in a 50ul
vol une) human | 104Add 100@ger swlidfiio@0afodd dilutieowdd goat anti-mamsetletper at ure for
1 hr. 7. Wash X3 in PBST. 8. Add 5 .antib sanple (titrate out to

obtai n end- poi nt t*ﬁ'??écc{ﬁ‘é{'ﬂgﬁeq ?nﬁb%&ﬁé@?ﬁ AF% WF@%?@RR“@H: StPFF'cdjbate at

rip for 1 hr. As aptpQoCh hyiﬁgca%tasﬂ in PRST Bk ROdiNGertOABY Phie kbalér ahge a
biotinylated anti-hunman’'IL-4 10 nonocl onal antibody (titrated out). 9. Wsh

X3 in PBST. 10. Fdnhcigmte @bremm tenpenabnafonhhewariya shakisgta®endi ng usi ng 50ul

per wel |- ant i - TpUR oG HRR S P} TBst 5Bb, ast STASH o8 wh phrrIRGhCi T ut Ton
12.Develop with 100uf OPD (Sigma, Cat. No. P-9187. Made up as per

manufacturers instructions), siop with 50ul 3M HzSOy, read at an

absorbency of 480nm. Development time is ~ 10 minutes.

{ 10 7.8 Biacore™ Method Humanised Constructs for I1L13 Antibody vs
Full Length IL13
The kinetics analysis was performed on a Biacore 3000 machine,

using an antibody capture method. Briefly, for the chimeric 6A1 and
humanised antibody constructs Protein A capture was used, whilst for
15 the parental murine 6A1 antibody, capture was by a anti-mouse Fc
antibody supplied by Biacore.
Briefly, the method is as follows, the capture ligand was immobilised to
a CM5 Biosensor chip by primary amine coupling in accordance with
Biacore standard protocols and using the reagents supplied in
20 Biacores’ primary amine coupling kit. The method involves activation
CMS5 sensor surface by passing a solution of 50mM N-hydroxy-
succinimide (NHS) and 200mM N-ethyl-N’-dimethylaminopropyl
carbonide (EDC) over the surface. Then, the capture ligand (dissolved
in acetate buffer pHS or pH4.5) was coupied fo the activated sensor
25 surface after which any still activated esters were blocked by an
injection of 1M ethanolamine hydrochloride, pH8.5.
The candidate antibody was then passed over the Protein A or anti-
mouse F¢ antibody surface, depending on whether it was human or
mouse in origin and captured. Once a stable binding signal was seen
30 [t 13 was passed over the captured antibody surface at various defined
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in block solution for 1 hr at rtp. For 6Al1 chinmaeric antibody or 15

humani sed anti body, detect binding using 50ul per well anti-human |9gG HRP
(Sigma, Cat No. A-6029) at a 1/2000 dilution in block solution for 1 hr at
rtp. For the positive control biotinylated rat anti-human IL-4 nonocl onal
anti body, o0 z06/003807ng a streptavi di n- HRP conj ugated a®CTKa2)05/002581
(Alternatively, the anti-nouse HRP anti body, P0260, will 20 detect both 6Al
and the biotinylated rat anti-human |IL-4 nonoclonal antibody). 11. Wash X3
in PBST. 12. Develop with 100ul OPD (Sigma, Cat. No. P-9187. Made up as per
mauf acturers instructions), stop with 50ul 3M H2SO4, read at an 25
absorbance of 490nm 7.6. Epitope mappi ng ELI SA This assay describes an

ELI SA t hat det ecpacditrationg. Bie auhgsguanbbisdingcorvesoverenanalysedayiffonoi gus | L- 13

Pmunoplate | F 2%3%88@5%%%@%%' i d8 bt HPAES el P o)

Streptavi di n ( PiegpetmentwereCarddldd)ushg PRSore RBSsPR aiuefehuf f ered saline +
0. 05% Tween 20) 5 4. BSA (Sigma A-7030) 5. Human and cynonol gus IL-13 16
mer peptides, offset = 4 (Mnotopes customorder) 6. Positive and negative
control 2G5 mer peptides (Supplied with Mnotopes customorder) 10 7. 6Al
MAb

7.8.1 Biacore™ Method for IL-13 Antibody vs Peptide

The kinetics analysis was performed on a Biacore 3000 machine using
direct binding of antibody fo immobilised IL-13 peptide. Briefly, [L-13

( 10  biotinylated peptide was captured using a Biacore SA (strepavidin)
Biosensor chip. The antibodies were then passed over the sensor surface
at various concentrations. The subsequent binding curves were analysed
with Biacore analysis sofiware BlAeval 4.1 to determine kinetics. The
experiment was carried out using Biacore HBS-EP buffer

15
8. Efficacy of L1+A1 humanised anti-IL-13 mAb in cynomolgus
- asthma model.
20

This section is prophetic.

The model of Ascaris suum-induced (A.suum) pulmonary
bronchoconstriction in cynomolgus monkeys (Macaca fascicularis) is

25 recognised as a non-clinical model of or related to asthma in humans
(Patterson R, et al Trans. Assoc. Am. Physicians 1980 93:317-325;
Patterson R, et al J. Lab. Clin. Med. 1983 101:864-872).

In this medel, animals having an innate pulmonary sensitivity to A.suum
30 are exposed to nebulised A.suum to induce an asthmatic response. This
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8. Control Ab (Supplied with M notopes customorder) 9. Rabbit anti-nouse Ig
HRP conj ugat ed (DAKO, code no. P0260) 10.0PD (Sigma, Cat. No. P-9187) 11.
3M Sul phuric acid 15 7.6.2 Method 1. Bl ocking solution is 3% BSA+PBST. 2.
Washi ng solution is PBST. 3. Coat 'Nunc Maxisorp' ELISA plates with 1001 of
59/ M | muri¥P3spex0’ 20 Streptavidin (Pierce, cat. no. ZPCEGBREAVIEY at a
stock concentration of 1ng/m according to manufacturers instructions, and
stored in aliquots at +4C) using PBST as a dilutent. Incubate O N at 37Cto
allow solution to dry. 4. Block with 200l of 3% BSA/ PBST. Add pl ate seal er
and incubate at rtp 25 for 1hr. 5. Wash X3 in PBST (at |east 200l wash
solution per well per wash). 6. In duplicate and using PBST as a dilutent,
add 1001 per wethmatisxespenseceait bechavetiessed by meFmoring [aiways iiypeihs of each

de (di .. c oo 0%
Acetoni 1o BenanEnesy (pRLELAfRtHRRRION RS L I obl0 T e same
sol vent and stiveelir#dvage(BAL) fliid dndl deremdgRtiewsls. iBdpesimentaldngthbdsit e and

using PBST as a dilutent add 100l er well of 10-fol jlutions of control
ot Ldes (o sat SEoLD these preifnsiv BerasibediydVadRarFod o In At Jac0;

Acetoni L 1i ke RRIVEHECASYIS 9989 264AEYORNN BPRIBROPATLRHIA00S! 002551  at

-20C). Add plate sealer and I ncubate at rtp for hr on a shaki ng table.
Immunologic Investigation 1992 21:38.

This study uses 30 animais, preselected for entry having demonstrated a
positive bronchoconstrictor response to a specific dose of A.suum antigen.
( 10 A.suum is administered at the optimal response dose (ORD) for each

animal. It is a pre-determined dose of A.suum that produces an increase
in Ry (lung resistance) of at least 40% and a decrease in Cpyn (dynamic
compliance) of at least 35%, by aerosol inhalation (for a single dose given
over 15 breaths using a neublizer).

15 |
The study takes place in 2 phases. During phase 1, AHR is assessed in
response to intravenous (ifv) histamine challenge (that is a dose of
histamine sufficient to induce an increase in R of at least 30% above
baseline (PCzp)) both before (the baseline pulmonary function assessment

20 on day 1) and after (on day 11) administering A.suum antigen (on days 9
and 10, when A.suum is administered at an optimal pre-determined dose

for each animal by aerosol inhalation).

Phase 2 is identical to phase 1 except that animals receive treatment with
25 antibody (see below), each antibody is given as 3 doses of approximately
30mg/kg administered by i/v infusion on days 1, 5 and 9.

Group 1 (n=12):  L1+A1 (humanised anti-IL~13 mAb, SEQ.|.D.NO:18
and SEQ.|.D.NO:22)
30
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8. Wash X3 in PBST (at |east 2001 wash solution per well per wash). 9. Add
1001 per well (except control wells) of 1.506g/mM nouse mAb in 5 PBST. 10.
Add 1001 per well to control wells only, 4, 16 and 32-fold dilutions of
control antibody (used as supplied by the manufacturer and stored at - 200
usi ng PBSTvas2m6/dishert ent . Add pl ate seal er and i ncubat e PEI/GE2HOS/00FBbm
tenperature and pressure) for 1 hr on a shaking table. 10 11. Wash X3 in
PBST (at | east 200l wash solution per well per wash). 12. Add 1001 per well
of 2,000-fold dilution of rabbit anti-nobuse Ig HRP- conjugated (DAKO, code
no. P0260 used as supplied, stored at +4C) using PBST as a dilutent. Add

plate sealer and incubate at rip for 1 hr on a shaki‘%g table. 15 13. Wash
X3 in PBST (abroumdi{nz2®) wdsh-Aslofhumanisegeantinbt13 péb, vleigka) and. Devel op

wi th 1001 OPD,( S i R per manufacturers
instructi ons)',:J §?%%BWB3W%WI§%§%§4 n&%ggsoﬁ)g/ absor bency of 490nm
Devel opnent tinme is - 10 mnutes. 20 7.7. Epitope fine mapping ELI SA This

assay describes an_ELI SA that detects bindi ngoof mAb 6A1 to hunman or
cynonol gus | LOIGUm3 RTGRIes. wehicle glonemegpivesontrol (iggmeitunopl ate 1 F96

Maxi sorp (4ife Technol ogi es, 4-39454A) 2. | mmunoPure(c) Streptavidin
(Pierce, cat. no. 21125) 3. PBST (Phosphate buffered saline + 0.05% Tween
20) 4. BSA (ThegwmddRresado)s iomiphasas 4 ranhdcd ateneaigulated byltakipgrpréssura ndow net

petides Lt 455 iy atlicH SoBle8BBRREIA0 A6 Sriné bty " the ™
— in response o histamine, using the Buxco pulmonary mechanics
system. The maximum percentage change from the baseline compared fo
{ 10 post A.suum antigen challenge {for iung resistance (R.) and dynamic
compliance (Cpyn)] is compared for phases 1 and 2 i.e. with or without
antibody treatment, and these data are used to assess the AHR
phenotype.

15  In addition BAL samples are taken at days 1 and 11 in phases 1 and 2, to

measure cellular infiltration and in particular eosinophilia. Serum samples
are also taken to monitor IgE levels.
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134 WD 2006/ 003407 PCT/ GB2005/ 002551 6. Positive control 16 mer peptide
(Supplied with previous M notopes customorder) 7. 6A1 mAb (nade i n-house)
8. Goat anti-nouse 1gG (Fc specific) HRP conjugated anti body (Signma 5
A-9309) 9. OPD (Sigma, Cat. No. P-9187) 10.3M Sul phuric acid 7.7.2 Method
10 1. Bl ockw®n@oosoha40d on i s 3% BSA+PBST. 2. WAshi ng sol IRGTYGBI06S/@EBY. 3.
Coat ' Nunc Maxi sorp' ELISA plates with 1001 of 51Lg/m | mmunoPure(c)
Streptavidin in ultra pure water (Pierce, cat. no. 21125 made up at a stock
concentration of 1 ng/m according to 15 manufacturer's instructions, and
stored at +4C). Incubate overnight at +37C. 4. Block with 2001 of 3% BSA in
PBST. Add pl ate sealer and incubate overnight at +4C. 5. Wash X3 in PBST
(at | east 200l wash solution per well per wash). 20 6. In duplicate and
using 3% BSA in PBST as a dilutent, a dbllool per well of 1,000-fold

di luti ons of each peptide (dissolved manuf acturers instructions in
2001 of 40% Acetonitrile 60% Water and stored at -20C). Add pl ate sealer
and incubate at room tenperature for 1 hour on a shaking table. 25 7. Wash
X3 in PBST (at |east 200l wash solution per well per wash). 8. Add 1001 per

wel | of 39/ MPgkinty tide’( Q‘S?qdéﬁfé:e identifier

description - (SEQ.I.D.NO:)
6A1, CORH1 1
6A1, CDRH2 2
6A1, CDRH3 3

( 6A1, CDRL1 4
6A1, CDRL2 5
6A1, CDRL3 6
6A1, VH (murine) 7
BA1, VL (murine} 8
hiL-13 9
hiL-13 (PN) 10
6A1, VH, humanised construct A1 11
BA1, VH, humanised construct A2 12
6A1, VH, humanised construct A3 13
B8A1, VH, humanised construct A4 14

{ 6A1, VL, humanised construct L1 15

| 6A1, VL, humanised construct L2 | 16

6A1, heavy chain, humanised 18
construct A1
BA1, heavy chain, humanised 19
construct A2
6A1, heavy chain, humanised 20
construct A3
6A1, heavy chain, humanised 21
construct A4
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pl ate seal er and incubate at roomtenperature for 1 hour on a shaking
table. 9. Wash X3 in PBST (at |east 200l wash solution per well per wash).
135 WD 2006/ 003407 PCT/ GB2005/ 002581 10. Add 100l per well of 1,000-fold
di lution of goat anti-nouse |IgG HRP-conjugated anti body (Sigma A-9309 used
as suppl i edv0ge06i083307 at +4C) using 3% BSA in PBST as a (RUTGBW0S/002%d pl ate
sealer and incubate at roomtenperature for 1 hour on a shaking table. 5
11. Wash X3 in PBST (at |east 200l wash solution per well per wash). 12.
Devel op with 100l OPD (Sigma, Cat. No. P-9187. Made up as per nmanufacturers
instructions), stop with 501 3M H2SO4, read at an absorbency of 490nm
Devel opnent tine is - 10 mnutes. 10 7.8 Bi acoreTM Mt hod Humani sed
Constructs floBA1LLUigBt émainblaginanised Bohstruakridt?h | L13 The ki netics anal ysis was
performed on| a Bi acore 3000 machi ne, usijng an anti body capture ngethod.
Briefly, for |t11e chimeric 6A1 and humanijsed anti body constructs [Protein A

capture was [UsRfl.lighhthsh, highadised @ngtplcerjiy nurine AL antiDbody,| capture
was by a ant) -nouse Fc antibody supplied by Biacore. Briefly, the method is

as follows, tl& capture |igand was i nmobiflised to a CVMb Biosensor chip by
primary am n e H wi-t 5 Bracore—standard—protocol s and
using the reﬁ%ﬁiﬁs}\l? %‘?'ﬁ%?ﬁcﬁ‘?@”@' acores24 primary am ne coupling kit. The
met hod i nvol Vg1, PN ereddiag SEQRDNOBr syrdsace by passing a sol utjion of 50nM
N- hydr oxy- sjccinimde (NHS) and 2000M Nlet hyl - N -dinet hyl am nopriopyl

carboni de ( ERA. &M eneoding SEQLD.NOHn, {28 crapt‘ure ligand (di ssdl ved
6A1, PN encoding SEQ.I.D.NO:12 27

6A1, PN encoding SEQ..D.NO:13 28
( 6A1, PN encoding SEQ.|.D.NO:14 29
6A1, PN encoding SEQ.1.D.NO:15 30
B8A1, PN encoding SEQ.1.D.NO:16 31
6A1, PN encoding SEQ.1.D.NO:18 32
6A1, PN encoding SEQ.1.D.NO:19 33
6A1, PN encoding SEQ.I.D.NO:20 34
6A1, PN encoding SEQ.I.D.NO:21 35
6A1, PN encoding SEQ.I.D.NO:22 36
6A1, PN encoding SEQ.1.D.NO:23 37
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in acetate buffer pH5 or pH4.5) was coupled to the activated sensor 25
surface after which any still activated esters were bl ocked by an injection
of | M et hanol am ne. hydrochl ori de, pH8.5. The candi date anti body was then
passed over the Protein A or anti- nouse Fc antibody surface dqpendlng on
whet her | twaQ806HdM&H or nouse in origin and captured. R4ieB a’g?éﬂpe bi ndi ng
signal was seen 30 IL13 was passed over the captured antibody surface at
various defined 136 WO 2006/ 003407 PCT/ GB2005/ 002581 concentrations. The
subsequent bi nding curves were anal ysed with Biacore analysis software

Bl Aeval v4.1 to determne kinetics. The experinents were carried out using
Bi acore HBS-EP buffer. 5 7.8.1 Biacorel"4 Method for |L-13 Antibody vs
Peptide The kinetics analysis was perEl®S8d on a Bi acore 3000 nmachi ne using
direct binding of antibody to imobilised IL-13 peptide. Briefly, IL-13 10
bi oti nyl at ed pepti de was captured using a Biacore SA (strepavidin) Biosensor
chi p. The anti bodi es mere then passed over the sensor surface at various

concentration he su i ndj curves were anal wi th Biacore
anal ysi s softid}é‘eé? Qla QdYBFGB{fgﬁ(}W'ﬂ%’“Q nge@é?h éfswﬂglae“ ment was
carried out U@éﬁmﬁlhﬂﬁi@aﬂ@ Hi%s%ﬂdméuftraﬁsée‘itha achiity afaofof L1+Al humani sed
anti-IL-13 in cynonolaus asthma nodel. 20 This section is prophetic.

The nodel of Ascari s suumi nduced (A.suur‘r) pul nonary
' 2. Atherapeutic antibody or antigen binding fragment thereof which

specifically binds hilL.-13 and modulates (e.g. inhibits or blocks) the
interaction between hiL-13 and hIL-13R.

3. Atherapeutic antibody or antigen binding fragment thereof which
specifically binds hiL-13 and modulates {e.qg. inhibits or blocks) the
interaction between hiL-13 and hlL-13R and comprises the foliowing
CDRH3: SEQ.1.D.NO:3.

4. A therapeutic antibody or antigen binding fragment thereof which
specifically binds hll-13 and modulates the interaction between hiL-13
and hlL-13R which antibody or fragment thereof comprises the following
CDRs:

CDRH1: SEQ.1.D.NO:1
CDRH2: SEQ.L.D.NO:2
CDRH3: SEQ.I.D.NO:3
CDRL1: SEQ.I.D.NO:4
CDRL2: SEQ.I.D.NO:5
CDRL3: SEQ.L.D.NO:6

5. A therapeutic antibody or antigen binding fragment thereof which
specifically binds the epitope set forth in SEQ.I.D.NO:84 of
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bronchoconstriction in cynonol gus nonkeys (Macaca fascicularis) is 25
recogni sed as a non-clinical nodel of or related to asthma in humans
(Patterson R, eta! Trans. Assoc. Am Physicians 1980 93: 317-325; Patterson
R et al J. Lab. Cdin. Med. 1983 101:864-872). In this | s having
an innate PR WH®P7sensitivity to A suum 30 are exposgggj%h%gjgbz?ﬁsed
A.suumto i nduce an asthmatic response. This 137 WD 2006/ 003407

PCT/ GB2005/ 002581 asthmatic response can be characterised by neasuring

ai rways hyper- responsiveness (AHR), cellular infiltration as nmeasured in
broncho al veol ar | avage (BAL) fI ui d and serum | gE | evel s. Experinent al

3 5 Resp. i1 SEG RS AsBosalaand iteragion Bywebaar apnply i T T

| munol ogi ¢ | nveggprgati on 1992 21. 39. This st udy uses 30 ani mal s,

presel ected for entry having denonstrated a positive br onchoconstri ctor
response to a specific dose of A suumantigen. 10 A suumis adm nistered at
t he opti nal p : r i r m ned dose
of A suumthat%s pgg@&cggatgcnéﬁﬁcr é:ggnﬁgﬁmpﬁaﬁﬁagqnbéenstloztcgaﬁ@ fwﬂ&rte'ﬁ{ | east 40%
and a decrease |t!ne(amuo(iylbmmlmbahNe@1rLdﬂchme1)03db 187 ihelasitrel3o¥o by aer osol

i nhal ation (for éc'gg@ gose given over 15 breaths using a neublizer). 15
The study takes %E phases. During phase 1, AHR is assessed in
response to Ir?t.rg\ﬂeérafléut(d Antibodly o dRtigén slhainlgeffwﬁnéﬁtfmuwm PwHemM of

hi stam ne sufficient to induce an increase in of at |east 30% above

basel i ne ( PC30))thedindingpbthe qntmdwgfémllnémﬂpﬁﬁdaﬂpom theepiesaneg gessnent 20

on day 1) and af §ep.dide ebiade bt ASHH FP6l SEQASNEant i gen (on days 9

( 8. A therapeutic antibody or antigen binding fragment of claim 7 wherein

substitution of the arginine residue at position 107 of SEQ.I.D.NO:9
with an alanine residue leads to a loss of binding between said
antibody and hlL-13 compared to the binding between said antibody
and antigen binding fragment thereof and SEQ.1.D.NO:9 without said
substitution at position 107 of SEQ.].D.NO:9.

9. A therapeutic antibody or antigen binding fragment of any preceding
claim wherein the antibody is an intact antibody.

10. A therapeutic antibody or antigen binding fragment of claim 9 wherein
the antibody is a rat, mouse, primate (e.g. cynomolgus, Old World
monkey or Great Ape) or human.

11. A therapeutic antibody of any one of claims 1 to 8 wherein the
antibody is humanised or chimaeric antibody.

12.The antibody of any one of claims 9 fo 11 wherein the antibody
comprises a human constant region.

13.The antibody of claim 12 wherein the antibody comprises a constant
region of IgG isotype.

14.The antibody of claim 13 wherein the antibody is IgG1 or igG4.

15. A murine antibody of claim 10 comprising a VH domain of
SEQ.I.D.NO:7 and a VL domain of SEQ.I.D.NO:8.
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and 10, when A suumis adm nistered at an optinmal pre-determ ned dose for
each animal by aerosol inhalation). Phase 2 is identical to phase | except
that aninals receive treatment with 25 antibody (see below), each antibody

Is given as 3 doses of approximately 30ng/kg adm niste fusion on
days 1, 5 WRAGM00HI{up 1 (n=12): L1+Al (humani sed anti #{Hﬁg%gg{)}hés?

SEQ. | . D.NO 18 and SEQ |.D. NG 22) 30 138 WD 2006/ 003407 PCT/ GB2005/ 002581
Goup 2 (n=12): L1+Al (humani sed anti-IL-13 mAb, 30ngy/kg) and Pascolizumab
(humani sed anti-IL4 mAb, 30ng/kg) G oup 3 (n=6): vehicle al one negative
control treatnment 5 The AHR readouts from phases 1 and 2 are cal cul ated by

Compl Vance. ( oy FomantseraBba@Ect 8 11 sHPRESRES VG HERlco pul monar y
mechani cs syst egeqlhg. N@)ﬁ@ﬁ@@gr_%ﬂ{@ggfsgmgg N@.ag) t he baseline conpared
to 10 post A suum antigen challen [for Tung resistance (RL) and dynam c

conpl i ance (@Mﬁum@lﬁﬁﬂmyf%ﬁ%ﬂhdée@m@m aMH gom@in®f or wit hout
e b B ANDISAR £0] Repidp PSEcl gy Lhe MR, phengtvpe. 15
measur e cel | ulgarA huvhihisedantibodynof olalrrpa‘r tomptising @0dH opidih b&. Ser um sanpl es
are also taken Lo "ONG%3'Sa & 9 Yohiail of SEQ.1D.NO:15.
19. A humanised antibody of claim 11 comprising a VH domain of
SEQ.I.D.NO:14 and a VL domain of SEQ.I.D.NO:15.
20. A humanised antibody of claim 11 comprising a VH domain of
( SEQ.I.D.NO:11 and a VL domain of SEQ.|.D.NO:186.
21. A humanised antibody of claim 11 comprising a VH domain of
SEQ.I.D.NO:12 and a VL domain of SEQ.I.D.NO:16.
22. A humanised antibody of claim 11 comprising a VH domain of
SEQ.I.D.NQ:13 and a VL domain of SEQ.I.D.NO:16.
23. A humanised antibody of claim 11 comprising a VH domain of
SEQ..D.NO:14 and a VL domain of SEQ.I.D.NO:16.
24. A humanised antibody of any one of claims 16 to 23 further
comprising a human constant region of a IgG isotype (e.g. 1I9G1 or
lgG4).
25. A humanised antibody comprising a heavy chain of SEQ.I.D.NO:18
and a light chain of SEQ.1.D.NO:22.
26. A humanised antibody comprising a heavy chain of SEQ.L.D.NO:19
and a light chain of SEQ.L.D.NO:22.
27. A humanised antibody comprising a heavy chain of SEQ.I.D.NO:20
and a light chain of SEQ.I.D.NO:22.
28. A humanised antibody comprising a heavy chain of SEQ...D.NO:21
and a light chain of SEQ.1.D.NO:22,
29. A humanised antibody comprising a heavy chain of SEQ.I.D.NO:18
and a light chain of SEQ.I.D.NO:23.
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WO 2006/ 003407 PCT/ GB2005/ 002581 Table A Protein or pol ynucl eotide (PN)
Sequence identifier description (SEQI1.D.NO) 6At,CDRHL 1 6Al, CDRH2 2
6A1, CDRH3 3 6A1, CDRL1 4 6Al1, CDRL2 5 6Al1, CDRL3 6 6Al1, VH (rmurine) 7

6A1, VL (nurine) 8 hiL-13 9 hIL-13 (PN) 10 6Al, VH h i nstruct
Al 11 BAIWOS/ M 4PENi sed construct A2 12 6A1, VH hurﬂﬁ@@ﬁ@ﬁ% ruct A3

13 6Al, VH, humani sed construct A4 14 6Al, VL, humani sed construct L1 15
6A1l, VL, humani sed construct L2 16 6Al, heavy chain, humani sed 18
construct Al 6Al1, heavy chain, humanised 19 construct A2 6Al, heavy chain,
humani sed 20 construct A3 6Al, heavy chain, humanised 21

30. A humanised antibody comprising a heavy chain of SEQ.I.D.NO:19
and a light chain of SEQ.1.D.NO:23.

31. A humanised antibody comprising a heavy chain of SEQ.I1.D.NO:20
and a light chain of SEQ.|.D.NO:23.

32. A humanised antibody comprisingv a heavy chain of SEQ.I1.D.NO:21
and a light chain of SEQ.{.D.NO:23.

33. A humanised therapeutic antibody or antigen binding fragment thereof
which specifically binds hil.-13 wherein said antibody or fragment
thereof comprises CDRH3 (SEQ.1.D.NO:3) optionally further

( comprising CDRs of SEQ.1.D.NO:1,2,4,5 and 6 wherein the residues
selected from the group consisting of 19,38,73 and 81 of the human
acceptor heavy chain framework region and the residue at position 85
of the human acceptor light chain framework are substituted by the
corresponding residues found in the donor antibody frarnework from
which CDRH3 is derived.

34. A humanised therapeutic antibody or antigen binding fragment
thereof which specifically binds hiL-13 wherein said antibody or fragment
thereof comprises CDRH3 (SEQ.I.D.NO:3) optionally further comprising
CDRs of SEQ.L.D.NQ:1, 2, 4, 5 and 6 wherein the human heavy chain
framework comprises one or more (e.g. all) of the following residues (or a
conservative substitute thereof):

Position Residue
38 }
20 R
74 T
81 R

and the human light chain comprises
Position Residue
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construct A4 140 WD 2006/ 003407 PCT/ GB2005/ 002581 6A1, |ight chain,
humani sed construct 22 L1 6Al, |light chain, humani sed construct 23 L2 6Al,
PN encoding SEQI.D.NO 7 24 6Al, PN encoding SEQI1.D. NG 8 25 6Al, PN

encoding SEQ1.D.NO 11 26 6Al, PN encoding SEQ I.D. NO PN
encodi ng SEERIFOEHNGO 13 28 6AL, PN encodi ng SEQ I . D. N(‘Sﬁﬂg"s%f PN

encoding SEQI|.D.NO 15 30 6Al, PN encoding SEQ1.D. NGO 16 31 6Al, PN
encoding SEQ1.D.NO 18 32 6Al, PN encoding SEQI.D.NO 19 33 6Al, PN
encoding SEQ1.D.NO 20 34 6Al, PN encoding SEQI.D.NO 21 35 6Al, PN
encoding SEQ1.D.NO 22 36 6Al, PN encoding SEQI.D.NO 23 37 141 WO

2006/ 003407 PCT/ (GB2005/002581 . Clainms 1. A therapeutic antibody or antigen
bi ndi ng fragmen§5t her eof whi chY specifically binds hlL-13 and neutralises
the activity thereof. 2. A therapeutic antibody or antigen binding fragnent

t her eof which '
35. An antigen binding fragment of any of the preceding claims wherein

the fragment is a Fab, Fab’, F(ab')z, Fv, diabody, triabody, tetrabody,
miniantibody, minibody, isolated VH, isolated VL.

36.An antibody according to any one of claims 12 to 14 comprising a mutated
| Fc region such that said antibody has reduced ADCC and/or complement
activation.
( 37. A therapeutic antibody that competitively inhibits the binding of an
antibody of any preceding claim to hiL-13.

38. A recombinant transformed or transfected host cell comprising a first and
second vector, said first vector comprising a polynucleotide encoding a
heavy chain of an antibody according to any preceding claim and said
second vector comprising a polynucleotide encoding a light chain of any
preceding claim.

39. The host cell of claim 38 wherein the first vector comprises a
polynuciectide of SEQ.I.D.NO:7 and a second vector comprises a
polynucleotide of SEQ.L.D.NO:8.

40. The host cell of claim 38 wherein the first vector comprises a

_ polynucleotide selected from the group consisting of SEQ.1.D.NO: 26,

\ SEQ.1.D.NO:27, SEQ.[.D.NO:28, SEQ.1.D.NO:29, SEQ..D.NO:32,
SEQ.1.D.NO:33, SEQ.1.D.NO:34, SEQ.|.D.NO:35 and a second vector
comprising a polynucleotide selected from the group consisting of;
SEQ.I.D.NO:15, SEQ.L.D.NO:16. SEQ.I.D.NO:36, SEQ.|.D.NO:37.

41. The host cell of any one of claims 38 to 40 wherein the cell is eukaryotic.

42. The host cell of claim 41 wherein the cell is mammalian.

43. The host cell of claim 41 or 42 wherein the cell is CHO or NSO.
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specifically binds hlL-13 and nodul ates (e.g. inhibits or blocks) the

I nteraction between hlL-13 and hlL-13R 3. A therapeutic antibody or antigen
bi ndi ng fragnent thereof which specifically binds hlL-13 and nodul at es
(e.g. inhibits or blocks) the interaction between hlL-13 and hlL-13R and
conprises the followwng CDRH3: SEQI.D.NG 3. 4. A therapeutic antibody or
antigen binding fragnent thereof which specifically binds hlL-13 and

nodul ates the interaction between hlL-13 and hlL-13R which anti body or

fragnent thereo i ses the fallowng .. : H . SEQJ ., D. 1 CDRHZ2:
SEQ. | . D. fé 5 m@%&&@&’p@%@r?‘?‘ﬁqﬂ&"g a t%ﬂ%?%?“%é%.“?‘?%”l °’€8?ffé"’.“  1.D.NO 5
CDRL3: SRt whid¥Chretriod dorhpesaaniiistép andultafify adiost Bl BRanPbondong fragnent

t hereof which specifically binds the epitope set forth in SEQ I.D. NG 84 of

142 WO 26HNe 3840 A3puH sppUekeodlige mestiay | . D. NO 9 and nodul ates the
I nteraction between hlL-13 and hlL- 13R 6. A therapeutic antibody or
antigen binding fragnent of claim5 wherein the antibody bi nds between

r esi dues 4503hé enethdd ohclaim ddethereiih saiEantibddyN©s8crefed By shidrtagseéoell ¢ ant i body
or antigen binp ‘iéﬂagfra rent of claim6 wherein the binding of the antibody
with hiLinte sg e the presence of

46. The method of claim 45 wherein said antibody is further purified to at least
95% or greater (e.g. 98% or greater) with respect to said antibody containing

culture media.

47. A pharmaceutical composition comprising a therapeutic antibody or antigen
fragment binding thereof of any one of claims 1 to 37 and a pharmaceutically

acceptable carrier.

48. A kit-of-parts comprising the composition of claim 47 together with

instructions for use.

49. Use of a therapeutic antibody or antigen binding fragment thereof of any one
of claims 1 to 37 in the manufacture of a medicament for the treatment of a
disease or disorder selected from the group consisting of;

Allergic asthma, severe asthma, difficult asthma, brittle asthma, nocturnal
asthma, premenstrual asthma, steroid resistant asthma, steroid dependent
asthma, aspirin induced asthma, adult-onset asthma, paediatric asthma, atopic
dermatitis, allergic rhinitis, Crohn's disease, COPD, fibrotic diseases or disorders
such as idiopathic pulmonary fibrosis, progressive systemic sclerosis, hepatic
fibrosis, hepatic granulomas, schistosomiasis, leishmaniasis, diseases of cell

cycle regulation such as Hodgkins disease, B cell chronic lymphocytic leukaemia.

50. The antibody or antigen binding fragment thereof of any one of claims 1 to
37 wherein the antibody inhibits the binding between hiL-13 and hiL-13R.
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an arginine residue at position 107 of SEQI.D.NO 9. ( 8. A therapeutic

anti body or antigen binding fragnent of claim7 wherein substitution of the
argi nine residue at position 107 of SEQI.D.NO9 wth an al ani ne residue

| eads to a | oss of binding between said antibody and hlL-13 conpared to the
bi ndi ng between said anti body and antigen binding fragnent thereof and
SEQI.D.NO9 without said substitution at position 107 of SEQ I.D. NG 9. 9.
A therapeutic antibody or antigen binding fragnent of any preceding claim
wherein the_antib

dy i I nt.ac, ib . 10 h I, I bod
antigen Bind hﬁ@nﬁigaé(éﬁ?%é"g'gﬁlﬁgSf%h@?\z}/h?fe?f Cééime%@%g}%'gé{@gt , or%ug;,
primate éﬁﬁ%dﬁﬁ‘%&hg diftd SeWHéP%ILﬁIB'H?ﬁVhIQH:ﬁ.Gat Ape) or human. 11. A

therapeutic a any one of clainms 1 to 8 wherein the antibody is
humani sed or chimaeric antibody. 12. The anti body of any one of clains 9 to

11 wherepp t anti body.. c rises. uman n t lon.. A3, The anti body
of ol ai mPazAWerEeHoE ARt Bakgoe el BRUs T A oGk 5 | oG

i sot ype. inhfbits Grdlctkis) tHeditephctidntbdtwéen Mien 8iaRd thile-13Rwhiel yntisodygGL or | g&4.
15. A nmurine antibody of claim 10 conprising a VH domain of SEQI.D.NO 7
and a VLbingedheKKLFBrepitops afGER.LDMNOED 2006/ 003407 PCT/ GB2005/ 002581 16. A
humani sed anti body of claim 11 conprising a VH domain of SEQ 1.D. NG 11 and

a VL domghn ; : ' ki i/ 11 conpri sing
2 Vi domgPn/aherEulc Snidhal dpiftei Brehi s i thpluaRse

inhibits or blocks) the interaction between hiL-13 and hiL-13R and has a

dissociation constant ko in the range 1.4 x 10™ to 8.22 x 10° s™ (for example as

measured by Biacore™).

54. The therapeutic antibody of claim 63 comprising a CDRH3 of SEQ.I.D.NO:3.

55. The therapeutic antibody of claim 64 further comprising CDRH1 of
SEQ.I.D.NO:1, CDRH2 of SEQ.I.D.NO:2, CDRL1 of SEQ.I.D.NO:4, CDRL2 of
SEQ.I.D.NO:5 and CDRL3 of SEQ.|.D.NO:6.

56. The therapeutic antibody of claim 65 wherein the antibody is humanised.

57. Use of an antibody of any one of claims 1 to 37 and an anti-iL-4 monoclonal
antibody such as pascolizumab in the manufacture of a medicament for the
treatment of a disease or disorder selected from the group consisting of; Allergic
asthma, severe asthma, difficult asthma, brittle asthma, nocturnal asthma,
premenstrual asthma, steroid resistant asthma, steroid dependent asthma,
aspirin induced asthma, adult-onset asthma, paediatric asthma, atopic dermatitis,
allergic rhinitis, Crohn's disease, COPD, fibrotic diseases or disorders such as
idiopathic pulmonary fibrosis, progressive systemic sclerosis, hepatic fibrosis,
hepatic granulomas, schistosomiasis, leishmaniasis, diseases of cell cycle
regulation such as Hodgkins disease, B cell chronic lymphocytic leukaemia.
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18. A humani sed anti body of claim 11 conprising a VH donmain of

SEQI.D.NO 13 and a VL domain of SEQ I.D.NO 15. 19. A humani sed anti body of
claim1l conprising a VH domain of SEQ 1.D. NO 14 and a VL domai n of

SEQ I . D. NG 15. 20. A hunani sed anti body of claim 11 conprising a VH domain
of SEQI.D.NO 11 and a VL domain of SEQ I.D.NO 16. 21. A humani sed anti body
of claim1l conprising a VH domain of SEQI.D. NO 12 and a VL donai n of

SEQ | .D. NO 16. 22. A humani sed anti body of claim 11 conpri si ng a VH domai n

of SEQ_l.D.NO 13 and a VL donai n_of SE% D. NO 16. Zﬁﬁ A hu ed ant i body
of cl ai ﬁaliJS@cﬁﬁﬁnmth ¥ of/Any oRgof cigims $itey37 andnen anti- énaom in of

SEQ . such: as%ég]ésﬁiurﬁsﬂ.@murﬁma&hr@ava Rn%fgane'f@a g 16 to 23
further co risin uman constant region | sotype (e.g. 1gGl or

| g4) . ﬂ‘éatrWerhwfrardnm!seamdlmdgr seeqted fiony the greapy:ouuatlmg of; PﬂiE@m D, NO 18

d a light ch f SE tib
hoavy cRaTGeeu etinRTuN s iue rie aiin rofliedd) | 38R 27 "R
humani 5Pﬁbrﬁéﬁétﬁfé‘lj&stﬁﬁ@rstébiﬂ@e&s’fh?ﬁ‘é%th‘h’é@'s‘fbr@fd c&ﬁfanldem &%iﬂa and a |ight

chain of SEQ.I A humani sed anti body npri si ng a heavy chain of
SEQ | . Daswyrin induged asthmanadulenset estherp paediatiey aﬂhm\gamlm erratdied anti body

conpri si

ST Sl AR RS esSE brRFhtl EeR  foBRAR
|d|opath|c pulmonary fibrosis, progressive systemic sclerosis, hepatic fibrosis,
hepatic granulomas, schistosomiasis, leishmaniasis, diseases of cell cycle
regulation such as Hodgkins disease, B cell chronic lymphocytic leukaemia.

59. A kit-of-parts comprising a first pharmaceutical composition comprising an
antibody of any one of claims 1 to 37 and a pharmaceutically acceptable carrier
and a second pharmaceutical composition comprising an anti-IL.-4 monoclonal
antibody such as pascolizumab and a pharmaceutically acceptable carrier
optionally together with instructions for use.

60. A pharmaceutical composition comprising a first antibody of any one of

claims 1 to 37 and a second antibody wherein said second antibody is an anti-IL-
4 antibody such as pascolizumab and a pharmaceutically acceptable carrier.
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30. A humani sed anti body conprising a heavy chain of SEQI.D.NO 19 and a
light chain of SEQI.D. NO 23. 31. A humani sed anti body conprising a heavy
chain of SEQI1.D.NO 20 and a light chain of SEQ I.D. NG 23. 32. A humani sed
anti body conprising a heavy chain of SEQI,D.NO 21 and a |ight chain of
SEQ. | . D. NOW 2008803407 humani sed t her apeutic anti body or RGTGRA0INAHINg
fragment thereof which specifically binds hlL-13 wherein said anti body or
fragnent thereof conprises CDORH3 (SEQ I.D. NGO 3) optionally further
conprising CDRs of SEQI.D.NO 1,2,4,5 and 6 wherein the residues selected
fromthe group consisting of 19,38,73 and 81 of the human acceptor heavy
chain framework region and the residue at position 85 of the human acceptor
| ight chain franework are substituted by the correspondi ng residues found
in the donor antibody framework from which CDRH3 is derived. 34. A

humani sed t herapeutic antibody or antigen binding fragnment thereof which
specifically dgmousdd lnddrmeer ei n said anti body or fragrrent t her eof
conprises CORH3 (SEQT.D.NO 3) optionally further conprising CDRs of
SEQI1.D.NO 1, 2, 4, 5 and 6 wherein the human heavy chain franework
conprises oneg mqqc(elg all) of the follow ng residues (or a
conservative hereof): Position Residue 391 20 R 74 T 81 R
and the human |ight chain conprises

FYIKDTYMH

SEQ.I.D.NO:2

TIDPANGNTKYVPKFQG

SEQ.I.D.NO:3

SIYDDYEYDDYYAMDY

SEQ.I.D.NO:4

RSSONIVHINGNTYLE

SEQ.I.D.NQO:5

KISDRFS

SEQ.I.D.NO:6

FQGSHVPWT

SEQ.I.D.NO:7
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Posi tion Residue 145 WO 2006/003407 PCT/ GB2005/002581 85 V 35. An antigen
bi ndi ng fragrrent of any of the preceding clains wherein the fragnent is a
Fab, Fab', F(ab')2, Fv, diabody, triabody, tetrabody, m niantibody,

m ni body, |soI ated VH, isolated VL. 36. An anti body according to any one of
claims 12 tWO20060BMPT i sing a mutated Fc region such tha‘fCTé‘gFHO%‘Wﬁsbody has
reduced ADCC and/or conplenent activation. 37. A therapeutic antibody that
conpetitively inhibits the binding of an antibody of any preceding claimto
hl L-13. 38. A reconbinant transfornmed or transfected host cell conprising a
first and second vector, said first vector conprising a polynucleotide
encodi ng a heavy chain of an anti body according to any precedi ng claimand

said second FEQLQRS\PHBRRIARYRLSSAIPFRECLEBTY REEQRFEIIG TP A hai n of
any precedin .ﬁcﬁ lhﬁﬂﬁ%% st vector
conprises a %% ynucl eot | dig 0 8ﬁ§%h{<%hf§éaﬁ%%§§£condﬂﬂgﬁd§%%¥gmn ses a

pol ynucl eot | dBMD¥WREYIVIVMO 8. 40. The host cell of claim 38 wherein the
first vector conprises a polynucleotide selected fromthe group consisting
of SEQI1.D.NO 26, SEQI.D. NG 27, SEQI.D. NGO 28, SEQ I.D.NO 29,

SEQ | . D. NO 323r0 SEQ INdR.dNO 33, SEQ 1.D. NO 34, SEQ1.D.NO 35 and a second
vector conprising a polynucleotide selected fromthe group consisting of,
SEQ I.D. NGO 15, SEQ1.D.NO 16. SEQI.D. NG 36, SEQ 1.D.NO 37. 41. The host

cell of any op@pho By sYbodAstecsoRt fri N el AW IO HGY BRI gk

ISDRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPWTFGGGTKLE

IK.

SEQ.I.D.NO:9

GPVPPSTALRELIEELVNITONQKAPLCNGSMVWS INLTAGMYCAALESLINVSG
CSATEKTQRMLSGFCPHKVSAGOFSSLHVRDTKIEVAQFVKDLLLHLKKLFREGR
FN

SEQ.I.D.NO:10

GGCCCTGTGCCTCCCTCTACAGCCCTCAGGGAGCTCATTGAGGAGCTGGTCAACA
TCACCCAGAACCAGAAGGCTCCGCTCTGCAATGCCAGCATGGTATGGAGCATCAA

( CCTGACAGCTGGCATGTACTCTGCAGCCCTGGAATCCCTGATCAACGTGTCAGGC
TGCAGTGCCATCCAGAAGACCCAGAGGATGCTGAGCGGATTCTGCCCGCACAAGS
TCTCAGCTGGGCAGTTTTCCAGCTTGCATGTCCGAGACACCAAAATCGAGGTGGL
CCAGTTTGTAAAGGACCTGCTCTTACATTTAAAGARACTTTTTCGCGAGGGACGG
TTCAACTGA
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42. The host cell of claim4l wherein the cell is manmalian. 43. The host
cell of claim41l or 42 wherein the cell is CHO or NSO 146 44. A nethod for
the production of a therapeutic antibody of any one of clains 1 to 37 which
met hod conprises the step of culturing a host cell of any one of clains 38
to 43 in a @M. culture media. 45. The nethod of c%%’ﬂ@ﬁ’&@%iei n said
anti body is secreted by said host cell into said culture nedia. 46. The

met hod of claim45 wherein said antibody is further purified to at |east

95% or greater (e.g. 98% or greater) with respect to said anti body
containing culture media. 47. A pharnaceutical conposition conprising a

t herapeutic anti body or antigen fragnent binding thereof of any one of
claims 1 to 3§Eﬁnﬂ£é£ﬁﬁ&£haceuticalIy acceptable carrier. 48. A
kit-of-parts conprising the conposition of claim47 together with

instructions for use. 49. Use of a therapeutic antibody or antigen binding
fragment t her @BRLGRSGAEVERRGS HIKVEACKRASSEY IKDTINHWHRQARCRGRGHMHETIREANf a

I e L e s S R R e A

brittl e ast hnaypyeepermatrvsast hma, prenmenstrual asthma, steroid resistant
ast hma, steroid dependent asthma, aspirin induced asthnma, adult-onset
asthma, paediatric asthnma, atopic dermatitis, allergic rhinitis, Crohn's
di sease, COPD, fibrotic diseases or disorders such as idiopathic pul nobnary
fibrosis, progressive systemc sclerosis, hepatic fibrosis, hepatic

granul omas, sEB@std@d¥@abkis, |eishmaniasis, diseases of cell cycle
regul ati on such as Hodgki ns di sease, B cell chronic |ynphocytic |eukaem a.
50. The anti body or antigen binding fragnment thereof of any one of clains 1
tO( QVQLVOSGAEVKKPGSSVKVSCKASGFYIKDTYMHWVIQAPGQGLEWMGTIDPAN

GNTKYVPKFQGRVI ITADESTSTAYMELSSLRSEDTAVYYCARSIYDDYHYDDYY
AMDYWGQGTLVIVSS

SEQ.I.D.NGC:13

QVQLVQSGAEVKKPGS SVKVSCKASGFY IKDTYMHWVIQAPGOGLEWMGTIDPAN
CGNTKYVPKFQGRVTITADTSTSTAYMELSSLRSEDTAVYYCARSIYDDYHYDDYY
AMDYWGQGTLVIVSS

SEQ.I.D.NO:14

QVOLVQSGAEVKKPGSSVRVSCKASGFYIKDTYMHWVIQAPGQGLEWMGTIDPAN
GNTKYVPKFQGRVTITADTSTSTAYMRLSSLRSEDTAVYYCARSIYDDYHYDDYY
AMDYWGQGTLVTVSS

SEQ.I.D.NC:15

DIVMTQSPLSLPVTPGEPASISCRSSONIVHINGNTYLEWYLQKPGOSPRLLIYK
ISDRFSGVPDRFSGSGSGTDFTLKISRVEADDVGIYYCFQGSHVPWTFGQGTKLE
IK
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37 wherein the antibody inhibits the binding between hlL-13 and hlL-13R 147
51. The antibody or antigen binding fragnent thereof of claim60 wherein the
anti body bl ocks the binding between hlL-13 and hlL-13R 52. A therapeutic
ant i body t hat ecifically binds hlL-13 and nodul ates (e.g. inhibits or

bl ocks) thé”PﬁﬂgW&8@7on bet ween hlL-13 and hlL- 13R whi chPGHEBYWBHY258 nds t he
KKLFR epitope of SEQI.D.NO 9. 53. A therapeutic antibody that specifically
bi nds hlL-13 and nodul ates (e.g. inhibits or blocks) the interaction

bet ween hlL-13 and hlL-13R and has a dissociation constant kofl in the
range 1.4 x 10"4 to 8.22 x 10-5 S-1 (for exanple as neasured by BiacoreT" )
54. The therapeutic antibody of claim63 conprising a CORH3 of SEQ I.D. NO 3.
55. The therapeutic antibody of claim®64 further conprising CDRHL of
SEQI.D.NQl,MI.DNQZ, CDRL1 of SEQ I.D. NG 4, CDRL2 of

SEQ I.D.NO 5 - of—SEQ | . D. NO 6. 56. The therapeutic antibody of
claim65 wherein the anti body is humani sed. 57. Use of an antibody of any
one of clains 37 an n i.body such as

pascol i zumab Piv% %Sﬁaﬁﬂng?%ﬁéﬁ$ﬁ4¢F gﬁﬁﬁﬁ@%ﬁaﬁﬁ?thP? %ﬁ?k}ﬁKof a

di sease or di sgpeescsebreteseidarrthe sRvapppeovevetrboouobTRtd@rEiE ast hma,
severe asthma, difficult asthma, brittle asthma, nocturnal asthma,
prenenstrual &%thma, steroid resistant asthma, steroid dependent asthmm,
aspirin induced asthma, adult-onset asthma, paediatric asthma, atopic
dermatitis, allergic rhinitis, Crohn's disease, COPD, fibrotic diseases or
di sorders sucBE@sI.PdN@phaT hic pul nonary fibrosis, progressive systenc
sclerosis, hepatic fibrosis, hepatic granul omas, schistosom asis,

| ei shmani asi s, diseases of cell cycle regulation such as Hodgki ns di sease,
B cel | chroni gehyopioeywATateukaen a. 148

SEQ.I.D.NO:18

QVQLVQSGAEVKKPGSSVKVSCKASGFYIKDTYMHWVRQAPGOGLEWMGTIDPAN
GNTKYVPKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSIYDDYHYDDYY
AMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLETRTYICNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL TVDKSRWQOGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

SEQ.I.D.NO:18

QVQLVQSGAEVKKPGSSVKVSCKASGFY IKDTYMHWVIQAPGOGLEWMGTIDPAN
GNTKYVPKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSIYDDYHYDDYY
AMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
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58. Use of an antibody of any one of clains 1 to 37 and an anti-IL-4

nonocl onal anti body such as pascolizumab in the manufacture of a
kit-of-parts for the treatnment of a disease or disorder selected fromthe
group consisting of; Allergic asthma, severe asthma, difficult asthna,
brittle astWad068¥PUrnal asthma, prenenstrual asthma, REHEEBIOHSWSI st ant
ast hma, steroid dependent asthma, aspirin induced asthma, adult-onset
asthma, paediatric asthnma, atopic dermatitis, allergic rhinitis, Crohn's
di sease, COPD, fibrotic diseases or disorders such as idiopathic pul nobnary
fibrosis, progressive systemc sclerosis, hepatic fibrosis, hepatic
granulonas schi stosom asi s, | ei shnmani asi di seases _of ceII cycle

regul ation su@Nﬁ%&P?ﬁﬁﬁﬁﬁﬁﬁ@%99§§§9¥SL§SgngpﬁﬁgB%FQT¥@@Hﬁﬁﬁ%&q K&ukaen a.
59. A kit-of- mﬁﬁfcm@mﬁdmaﬁﬂﬂ%p@bﬁwﬁﬁﬁmfﬁh@z@ﬁ@@tém%xﬁ,orrprI sing
an antibody of any one of clainms | to 37 and a pharmaceutical |y acceptable
carrier and BﬁﬁﬁﬁﬂﬁﬂNﬁﬁﬂﬂGﬁﬂﬁﬁﬂﬁﬂﬂﬂPR@EQ%B&T¥REWBY%&N#H@@W@NQ§E$&Q& -1L-4

nonocl onal | ' cceptabl e
Carri e opt | DR oA e R e T e PRl BRI RE R neeee m0E P
conposi tion awwmmwmmmﬂsmawnﬁsmwmwmemmmmm 37 and a
second anti bod mhereln S%ﬂg second antibody is an anti-IL- 4 antibody such
as pascolizu ceutically acceptable carrier. 149 WO

2006/ 003407 PCT/GBZOOS/002581 SEQUENCE LI STING SEQ I.D.NO 1 FYI KDTYMH

SEQ 1.D. NO 2 Tl DPANGNTKYVPKFQG SEQ | .D.NO 3 S| YDDYHYDDYYAMDY
SEQ.I.D.NO:20

( QVOLVOSGAEVKKPGSSVKVSCKASGFY IKDTYMHWVIQAPGOGLEWMGTIDPAN
GNTKYVPKFQGRVTITADTSTSTAYMELSSLRSEDTAVYYCARSTIYDDYHYDDYY
AMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTRTYICNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLYKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFEFLY SKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

SEQ.TI.D.NO:21

QVQLVOSGAEVKKPGSSVRVSCKASGFYIKDTYMHWVIQAPGQGLEWMGTIDPAN
GNTKYVPKFQGRVIITADTSTSTAYMRLSSLRSEDTAVYYCARSIYDDYHYDDYY
AMDYWGRGTLVTVSSASTRGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSLGTQTYICNVNHKPSNTKVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQGNVEFSCSVMHEAL
HNHYTQRSLSLSPGK
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SEQ|.D.NO:'4 RSSQNI VHINGNTYLE SEQ 1.D.NO'S KI SDRFS SEQ I.D. NO 6
FQGSHVPWI  SEQ | . D.NO 7 1/27 WD 2006/ 003407 PCT/ GB2005/ 002581

El QL QQSVAEL VRPGASVRL SCTASGFY! KDTYMAWI QRPEQGLEW GTI DPAN

GNTKYVPKFQGKATI TADTSSNTAYLRLSSL TSEDTAI YYCARS| YDDYHYDDYY  AVDYWGQGTSVTVSS.
SEQ | . D. NO:¥80 20964084#eITPL SL PVSLGDQASI SCRSSQNI VHI NGNT YL EVWYLRGIERI8PH0LISYK

| SDRFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYYCFQGSHVPWIFGGGTKLE | K. SEQ | . D. NO 9
GPVPPSTALRELI EELVNI TQNQKAPL CNGSMMSBI NLTAGWCAALESLI NVSG

CSAl EKTQRM. SGFCPHKVSAGQFSSLHVRDTKI EVAQFVKDLLLHLKKLFREGR FN SEQ. | . D. NO 10
GGCCCTGTGCCTCOCT CTACAGCCCT CAGGGAGCT CAT TGAGGAGCT GGTCAACA
TCACCCAGAACCAGAAGGCT CCGCT CTGCAAT GGCAGCATGGTAT GGAGCATCAA
CCTGACAGCTGGCATGTACT GTGCAGCCCT GGAAT CCCTGAT CAACGT GTCAGGC

TGCAGTGCCAT CGAGAAGACCCAGAGGAT GCT GAGCGGATTCTGCCCGCACAAGG
TCTCAGCTGGGCAGT TTTCCAGCT TGCAT GT COGAGACACCAAAAT CGAGGT GGC
CCAGTTTGTAAAGERTCT GCICERACAT TTAAAGAAACT TTTTCGCGAGGGACGG

DIVMTOSPLSLPVTPGEPASISCRSSOQNIVHINGNTYLEWYLQKPGQSPRLLIYK
ISDRFSGVPDRFSGSGSGETDFTLKISRVEADDVGIYYCFQGSHVPWTFGQGTKLE
IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

( SEQ.I.D.NO:23

DIVMTOSPLSLPVITPGEPASISCRSSONIVHINGNTYLEWYLQKPGOSPRLLIYK
JISDRFSGVPDRFSGSGSGTDFILKISRVEADDVGVYYCFQGSHEVPWIFGQGTKLE
IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHRGLSSPVTKSFNRGEC

SEQ.I.D.NO:24
GARATTCAGCTGCAGCAGTCTGTGECAGAACTTGTGAGGCCAGGGGCCTCAGTCA
GGTTGTCCTGCACAGCTTCTGECTTCTACATTAAAGACACCTATATGCACTCGET
GATTCAGAGGCCTGAACAGGGCCTGGAGTGGATTGGAACGATTGATCCTGCGAAT
{ GGTAATACTAAATATGTCCCGAAGTTCCAGGGCAAGGCCACTATAACTGCAGACA
| CATCCTCCAACACAGCCTACCTECGGECTCAGCAGCCTGACATCTGAGGACACTGL
CATCTATTACTGTGCTAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACTACTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCA

SEQ.I.D.NQO:25

GATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTETCAGT CTTGGAGATCAAG
CCTCCATCTCTTGCAGATCTAGTCAGAACATTGTACATATTAATGGAAACACCTA
TTTAGAATGGTACCTTCAGARACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAR
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TTCAACTGA 2/ 27 WD 2006/ 003407 PCT/ GB2005/ 002581 SEQ |.D. NO 11
QVQL VQSGAEVKKPGSSVKVSCKASGFY! KDTYMHWRQAPGQGL EWMGTI DPAN

GNTKYVPKFQGRVTI TADESTSTAYMEL SSLRSEDTAVYYCARS| YDDYHYDDYY  AMDYWGQGTLVTVSS
SEQ | . D. NO 12 9? VOSGAEVKKPGSSVKVSCKASGFY! KDTYMHW/I QAPGQGL EWVGTI DPAN
GNTKYVPKFQAXORPOPRBEET STAYMVEL SSLRSEDTAVYYCARS! YDDYHYDDYY POIERAMFISHSYTVSS
SEQ |.D.NO 13 QVQLVQSGAEVKKPGSSVKVSCKASGFY! KDTYMHW/I QAPGQGLEWMGTI DPAN
GNTKYVPKFQGRVTI TADTSTSTAYMEL SSLRSEDTAVYYCARS| YDDYHYDDYY ~ AMDYWGQGTLVTVSS
SEQ |.D.NO 14 QVQLVQSGAEVKKPGSSVRVSCKASGFY! KDTYMHW/I QAPGQGLEWMGTI DPAN
GNTKYVPKFQGRVTI TADTSTSTAYMRLSSLRSEDTAVYYCARS| YDDYHYDDYY ~ AMDYWGQGTLVTVSS
SEQ I, D.NQ 15 DI VMIQSPLSLPVTPGEPAS| SCRSSQN| VHI NGNTYLEWL GKPGOSPRLLI YK

| SDRFSGVPDRF SERTESTERICG TG T e CROES M PTT FAR

S R Smseeserm

CTGCTTTCAAGGTTCACATETTCCGTGGACGTTCGGTEGGAGGCACCAAGCTGGAA

ATCAAR

SEQ.I.D.NO:26
CAGGTGCAGCTGGTECAGTCTGGGGCTCAGGTGAAGAAGCCTGGGTCCTCGGTCA
AGGTCTCCTGCAAGGCTTCTGGATTCTACATTAAAGACACCTATATGCACTGEGT
( GCGACAGGCCCCTGGACAAGOGCTTGAGTGGATGGEAACGATTGATCCTGCGAAT
GETAATACTAAATATGTCCCGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACG
AATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGC
CGIGTATTACTGTGCGAGAAGCATCTATGATGATTACCACTACCGACGATTACTAT
GCTATGGACTACTGGGGCCAAGGGACACTAGTCACAGTCTCCTCA

SEQ.I.D.NO:27
CAGGTGCAGCTGGTGCAGTCTGCGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGA
AGGTCTCCTGCAAGGCTTCTGGATTCTACATTARAGACACCTATATGCACTGGGET
GATACAGGCCCCTCEGACAAGGGCTTGAGTGCGATGCGAACGATTCGATCCTGCGAAT
GGTAATACTAAATATGTCCCGAAGTTCCAGCGCAGAGTCACGATTACCGCGGACS
AATCCACGAGCACAGCCTACATGOAGCTGAGCAGCCTGAGATCTGAGGACACGGT
CGTGTATTACTGTGCGAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACTACTGGGGCCAAGGGACACTAGTCACAGTCTCCTCA

SEQ.I.D.NO:28

CAGGTGCAGCTGETGCAGTCTGGGGCTCGAGGTGAAGAAGCCTGGETCCTCGGETGA
AGGTCTCCTGCAAGGCTTCTGGATTCTACATTAAAGACACCTATATGCACTGGGT
GATACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAACGATTGATCCTGCGAAT
GGTAATACTAAATATGTCCCGAAGTTCCAGGECAGACTCACCGATTACCGCGGACA
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| SDRFSGVPDRFSGSGSGTDFTLKI SRVEADDVGVYYCFQGSHVPWIFGQGTKLE | K SEQ. | . D. NO: 17
MGASCI | LFLVATATGVHS SEQ | . D. NO: 18

QVQLVQSGAEVKKPGSSVKVSCKASGFY! KDTYNMVHWRQAPGQGL EWVIGTI DPAN

GNTKYVPKFQGRVTI TADESTSTAYMEL SSLRSEDTAVYYCARS| YDDYHYDDYY

AVDYWGQGT L WY 388843 S\ FPL APSSKSTSGGTAAL GCLVKDYFPEPVTVS PCT/GB2005/002581
WNSGAL TSGVHTFPAVL QSSGL YSLSSWTVPSSSLGTQTY! CNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVWDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HQDW.NGKEYKCK

VSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSDI
AVEV\ESNGQDENNYKTTPPVLDSDGSFFLYSKLTVDKSRV\QXJ\I\/FSCSVM—EAL HNHYTQKSL SLSPGK
SEQ | . D. NO 19CATRERCRI ISERATCRSTIGTYRENGA DPAN

e AR B AR O P78 00 00510

PCT/ GB2005/ 0025BATGCASAAL TTSGHAEA -,*GEMSUSSQVIVPBSSEBﬂCﬂYlCNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPELLGEPSVFLFPPKPKDTLNISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HODW.NGKEYKCK
VSNKAL PAPI EKTQ;M%%EQ@/YTL PPSRDEL TKNQVSLTCLVKGFYPSDI
AVEMESNE{PENN?Kl|PPVEDSDGSFFLYSKLTVDKSFN{ﬁgNVFSCSVNHEAL HNHYTOKSL SLSPGK
SEQ | . D. NO 20CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGA
GEGTCTCCTGCAAGGCTTCTGGATTCTACATTAAAGACACCTATATGCACTGGGT
GATACAGGCCCCTGEGACAAGGGCTTGAGTGEATGGGAACGATTGATCCTGCGAAT
' GGTAATACTAAATATGTCCCEAAGTTCCAGGEGCACAGTCACGATTACCGCGGACA
( CATCCACGAGCACAGCCTACATGAGGCTGAGCAGCCTGAGATCTGAGGACACGGC
COTGTATTACTGTECGAGAAGCATCTATGATGATTACCACTACCGACGATTACTAT

GCTATGGACTACTGGEGCCAAGGCACACTAGTCACAGTCTCCTCA

SEQ.I.D.NO:30
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCGG
CCTCCATCTCCTGCAGATCTAGTCAGAACATTGTACATATTAATGGAAACACCTA
TTTAGAATGGTACCTGCAGAAGCCAGGGCAGTCTCCACGGCTCTTGATCTATARA
ATTTCCGACCGATTTTCTGEGGTCCCTCGACAGGTTCAGTGGCAGTGGATCAGECA
CAGATTTTACATTGAARATCAGCAGAGTGGAGGCTGACGATGTTGGAATTTATTA
CTGCTTTCAAGGTTCACATGTTCCGTGGACGTTTGECCAGGGGACCAAGCTGGAG
ATCAAG

SEQ.I.D.NO:31

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCGE
CCTCCATCTCCTGCAGATCTAGTCAGAACATTGTACATATTAATGGAAACACCTA
TTTAGAATGGTACCTGCAGAAGCCAGGGCAGTCTCCACGGCTCTTGATCTATAAA
ATTTCCGACCGATTTICTGGGGTCCCTGACAGGTTCAGTGGCAGTGCGATCAGGCA
CAGATTTTACATTGAAAATCAGCAGAGTGCAGGCTGACGATGTTGGAGTTTATTA
CTGCTTTCAAGGTTCACATGTTCCGTGCACGTTTGECCAGGGGACCAAGCTGGAG

ATCAAG.
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QVQL VQSGAEVKKPGSSVKVSCKASGFY! KDTYMAWI QAPGQGL EVWMGTI DPAN
GNTKYVPKFQGRVTI TADTSTSTAYMEL SSLRSEDTAVYYCARS! YDDYHYDDYY
AMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVS

WNSGAL TSGVHTFPAVL QSSGL YSL SSWTVPSSSL GTQTY! CNVNHKPSNTKVD
KKVEPKSCDKTWMF PBOPAPEL L GGPSVFL FPPKPKDTLM SRTPEVTCVWVDVS PCT/GB2005/002581
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HQDW.NGKEYKCK

VSNKALPAPI EKTI SKAKGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSDI
AVEVESNGQPENNYKTTPPVL DSDGSFFL YSKL TVDKSRWOQGNVFSCSVVHEAL — HNHYTQKSL SLSPGK
SEQ |.D.NO 21 QVQLVQSGAEVKKPGSSVRVSCKASGFY! KDTYMHW/I QAPGQGLEWMGTI DPAN
GNTKYVPKFQGRVTI TADTSTSTAYMRL SSLRSEDTAVYYCARS| YDDYHYDDYY
AMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVS

WNSGAL TSGVHTFPAVL QSSGL YSL SSWTVPSSSL GTQTY! CNVNHKPSNTKVD
KKVEPKSCDKTHT CPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVWVDVS
HEDPEVKFNWYVREEMHNAKBKBREEQYNSTYRWSVL TVL HQDW.NGKEYKCK

VSNKAL PAP| EKTT SKARGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSDI :
AVEVESNGQPENNYKTTPPVL DSDGSFFL YSKL TVDKSRWOQGNVF SCSVIVHEAL HNHYTQ(SLSLSPGK

5/27 WO 2006/ &Qfﬁ%&%’&/@%@ﬁ@&%@%@ém&&i@ﬁdﬁ&%mmrcCTCGGTGA
DI VMTQSPL SLPVTPGEPASI SORSSCNI VH NGNTYLEVWL OKPGOSPRLLT ¥
3R e AHIATGCACTGGGT

| SDRFSGVPDRF G ESE oI HORASREADDFCR YYCTALS MFCGEE
o AN SR Ry,

GETAATACTAAATATGTCCCGAAGTTCCAGGGCAGAGTCACGATTACCGLGGALG
AATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGC

( COTGTATTACTGTGCCGAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACTACTGGGGCCAAGGGACACTAGTCACAGTCTCCTCAGCCTCCACCA
AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGEGEGCALC
AGCEGCCCTGGECTGCCTGEETCAAGGACTACTTCCCCGAACCGGTGACGETETCG
TGCAACTCAGGCGLCCCTGACCAGCGECETGCACACCTTCCCGECTGTCCTACAGT
CCTCAGGACTCTACTCCCTCAGCAGCGTGGETGACCGTGCCCTCCAGCAGCTTAGE
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGAL
AAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAG
CACCTGAACTCCTGEGGGGACCGTCAGTCTTCCTCTTCCCCCCAARACCCAAGGA
CACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCCTGGTGGTGGACGTGAGC
CACGAAGACCCTGAGGTCAACTTCAACTGGTACGTGGACGGCGETGBAGGTGCATA
ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG

: CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAG
GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCARAGCCAAAG
GGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGAC
CAAGAACCAGGTCAGCCTGACCTGCCTGETCARAGGCTTCTATCCCAGCGACATC
GCCGTGCAGTGGGAGAGCAATGEGCAGCCGGAGAACAACTACAAGACCACGCCTC
CCGTGCTGGACTCCGACGECTCCTTCTTCCTCTACAGCAAGCTCACCETGGACARL
GAGCAGGTGECAGCAGGEGGAACGTCTTCTCATGCTCCGTCGATGCATGAGGCTCTG
CACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGEGTAAATGA
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DI VMTQSPLSLPVTPGEPASI SCRSSQNI VHI NGNTYL EWYL QKPGQSPRLLI YK
| SDRFSGVPDRFSGSGSGTDFTLKI SRVEADDVGVYYCFQGSHVPWIFGQGTKLE

| KRTVAAPSVFI FPPSDEQL KSGTASVVCL LNNFYPREAKVQAKVDNAL QSGNSQ
ESVTEQDSKDSTYSL SSTL TL SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC _SEQ. | . D. NQ. 24
GAAATTCAGC Y AP B 1T GT GGCAGAACT TGT GAGGCCAGGGGCCTCAGT CA PCT/GB2005/002581
GGTTGTCCTGCACAGCT TCTGGCT TCTACATTAAAGACACCTATATGCACTGGGT

GATTCAGAGGCCT GAACAGGGOCT GGAGT GGAT TGGAACGATTGATCCTGCGAAT
GGTAATACTAAATATGT CCCGAAGT TCCAGGGCAAGGCCACTATAACT GCAGACA
CATCCTCCAACACAGCCTACCT GOGGCT CAGCAGCCT GACATCTGAGGACACTGC
CATCTATTACTGTGCTAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACTACT GGGGT CAAGGAACCTCAGTCACCGTCTCCTCA SEQ. | . D. NO. 25
GATGTTTTGATGAGRCAAACREGAGT CTCCCT GCCTGTCAGTCTTGGAGATCAAG
CCTCCATCTCTTGCAGATCTAGT CAGAACATTGTACATATTAATGGAAACACCTA

TTTAGAATGGTACCT TCAGAAACCAGGCCAGT CTCCAAAGCTCCTGATCTACAAA 6/ 27 WO 2006/ 003407
PCT/ GB2005/ 0 GRS S GACAGAEPTEASFEPRAGTGIRAT CAGGGA
CAGATTTCA G%%W@%@GATUG@@GTTTATTA &
CTGCTTTCAAGGRRCACA L CTECBREGCATCTFEALICTS COSACBTCTANATATEARECGT

AT OO CCA R A e LR A I R GA
AGGTCTCCT gﬁ% BARGEEACT
GCGACAGGCCCCTRMAGAACRRER TRAGT CCAl SaR P NI A ACTGABBAT TACCGCGCACE
GGTAATACTAAATATGT

AATCa%88%éégEX88é%EEE?gﬁ%ﬁé%é%%%&&%%%%%g%%g%GAGGACACGGC
CGTGTATTACTGTGCGAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
( GCTATGGACTACTGGGGCCAAGGGACACTAGTCACAGTCTCCTCAGCCTCCACCA
AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGEGGCAC
AGCGGCCCTGOGCTGCCTGETCARGGACTACTTCCCCGAACCGGTGACGGTGTCG
TGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGT

CCTCAGGACTCTACTCCCTCAGCAGCEGTGGTCGACCGTGCCCTCCAGCAGCTTGGE

CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGETGGAC
AAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAG
CACCTGAACTCCTGGGEGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGA
CACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTCGTGEGTGGACGTGAGT
CACGAAGACCCTGAGGTCAAGTTCAACTGETACGTGGACGGCGTGGAGGTGCATA
ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG
CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAG
( GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCARAGCCALAG
GECAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGAC
CAAGAACCAGGTCAGCCTGACCTCCCTGETCAAAGGCTTCTATCCCAGCGACATC
GCCGTGGAGTGGCAGAGCAATGGGCAGCCGCGAGAACAACTACAAGACCACGCCTC
CCETGCTGGACTCCGACGGECTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAA
GAGCAGGCTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATACATGAGGCTCTG
CACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGETAAATGA
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AATCCACGAGCACAGCCTACATGGAGCT GAGCAGCCT GAGATCTGAGGACACGEC
CGTGTATTACT GTGCGAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACTACTGGGGECCAAGGGACACTAGTCACAGTCTCCTCA  SEQ. | . D. NO 27
CAGGTGCAGgﬁrGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGA

AGGTCTCCT AR GGATTCTACATTAAAGACACCTATATGCACTGGGT PCT/GB2005/002581
GATACAGGCCCCT GGACAAGGGCT TGAGT GGAT GGGAACGAT TGATCCTGCGAAT
GGTAATACTAAATAT GTCCCGAAGT TCCAGGGCAGAGT CACGAT TACCGCGGACG
AATCCACGAGCACAGCCTACAT GGAGCT GAGCAGCCT GAGATCTGAGGACACGGC

CGTGTATTACT GTGCGAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACTACT GGGECCAAGGGACACTAGTCACAGTCTCCTCA SEQ. | . D. NO 28

CAGGT GCAGCT GBI AGEC N AIACT GAGGT GAAGAAGCCT GGGTCCTCGGTGA
AGGTCTCCTGCAAGGCTTCTGGATTCTACATTAAAGACACCTATATGCACTGGGT
GATACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAACGATTGATCCTGCGAAT
GGTAATACT AAATRIGGIITTIRGA Se'e B BTN GTIICITGADGR2006/ 003407

PCT/ GB2005/ 0 CACGCC
CGTGTATTAUM s

GCTAT GGACT ACTE OG0

CAGGT GCAGCT GG GCAGT CTGGERCT
GGGTCTCCT W&Fﬁ@ﬂ?ﬁ%@&Wﬂcmm@A@

CATACAGECCCCTEA A ARG AGCh EmbO TPl A WJ@QM&GAGGACACGGC
GGT AATACTAAATAT GT COCGAAGT T CCAGGGECAGAGT CACGAT TACOGCCGAG

CATCCACGAGCACKRISE RATATERECCHEREARCELT EATANT
GCTATGGACTACTGGGECCAAGGGACACTAGTCACAGTCTCCTCAGCCTCCACCA

( AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCAC
AGCGGCCCTEEECTGCCTGCTCAAGGACTACTTCCCCGAACCGETGACGETGTCG
TEGAACTCAGGCGCCCTCGACCAGCGGLETGCACACCTTCCCGGCTGTCCTACAGT
CCTCAGGACTCTACTCCCTCAGCAGCGTGETGACCEGTGCCCTCCAGCAGCTTGGE
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGAC
AAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAG
CACCTGAACTCCTGGGEGEGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCARGGA
CACCCTCATGATCTCCCGGACCCCTGAGGTCACATECGTGETGGTGGACGTGAGC
CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATA
ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG
CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAG
GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAG

( GGCAGCCCCGAGAACCACAGGETGTACACCCTGCCCCCATCCCGGGATGAGCTGAC
CAAGAACCAGGTCAGCCTGCACCTGCCTGGTCARAGGCTTCTATCCCAGCGACATC
GCCGTGGAGTGGGAGAGCAATEGGCAGCCGGAGAACAACTACAAGACCALGCCTC
CCGTGCTGGACTCCCACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAA
GAGCAGGETGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTC
CACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA
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CGTGTATTACT GTGCGAGAAGCAT CTATGAT GATTACCACT ACGACGATTACTAT
GCTATGGACT ACT GGGGOCAAGGGACACTAGTCACAGTCTCCTCA  SEQ | . D. NO: 30
GATATTGTGATGACTCAGTCTCCACT CTCCCT GOCCGT CACCOCT GGAGAGCOGG

CCTCCATCT GTCAGAACATTGTACATATTAATGGAAACACCTA

TTTAGAATG? @@%@A@G@CAGTCTCCAC@GCTCTTGATCTATAAA PCT/GB2005/002581
ATTTCOGACCGATTTTCTGGGGT COCT GACAGGT TCAGT GGCAGT GGAT CAGGCA
CAGATTTTACATTGAAAAT CAGCAGAGT GGAGGCTGACGATGTTGGAATTTATTA
CTGCTTTCAAGGTTCACATGTTCOGT GGACGT TTGGCCAGGGGACCAAGCTGGAG  ATCAAG

SEQ | D. NO 31 GATATTGIGATGACTCAGTCTCCACT CTCCCTGOCOGT CACCCCT GRAGAGCCSG
OCTCCATCTCCT GEAQ CAGAACATTGTACATATTAATGGAAACACCTA

TTTAGAAT GGT ACE A AR EAEGGCAGT CTCCACGECTCTTGATCTAT AAA
ATTTCCGACCGATTTTCTGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCA

Hes RS IR By 27 vo
2006/ 003407 P@éﬁ@ﬂﬂﬂﬁ@@&ﬁﬁ:&Tc&@@p&rT@TN@@@AAAGACACCTATATGCACTGGGT
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGT

: SR EACABETAA PG G I TICATCCTGCGAAT

mmmm%&%&%%@@%&@%ﬁ%%mcmmmm
GGTAATACTAAATAT GTCCOGAAGT TCCAGGEGCAGAGT CACGAT TACCGCEACG

: /39 2T T GAGGACACGGC
CGTGTATTACTGTW&%%E%E%%@WM&MGAWACTM
GCTATGGACTACTGGGGCCAAGGGACACTAGTCACAGTCTCCTCAGCCTCCACCA
( AGGGCCCATCGGTCTTCCCCCTGECACCCTCCTCCAAGAGCACCTCTEGGGEGCAL
AGCGGCCCTAGACTGCCTGGTCAAGCACTACTTCCCCGAACCEATCGACGGTGTCG
TGGAACTCAGGCGCCCTGACCAGCGGCATECACACCTTCCCGECTEGTCCTACAGT
CCTCAGGACTCTACTCCCTCAGCAGCETGGTCGACCETGCCCTCCAGCAGCTTGGG
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGAC
AAGARAGTTGAGCCCAAATCTTGTGACAAARACTCACACATGCCCACCGTGCCCAG
CACCTGAACTCCTGGGGGEACCGTCAGTCTTCCTCTTCCCCCCARAACCCAAGGA
CACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGETEGETGETGEACGTGAGC
CACGAAGACCCTGAGGTCAAGTTCAACfGGTACGTGGACGGCGTGGAGGTGCATA
ATGCCAAGACAAAGCCGCGEGAGGAGCAGTACAACAGCACGTACCGTETGGTCAG
CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGEGCAAGCGAGTACAAGTCCAAG
7 GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAARG
(. GGCAGCCCCGAGAACCACAGGTETACACCCTGCCCCCATCCCGGGATGAGCTGAC
CAAGAACCAGGTCAGCCTGACCTGCCTGETCAAAGGCTTCTATCCCAGCGACATC
GCCGTGEAGTGGGAGAGCAATGGGCAGCCCGAGAACAACTACAAGACCACGCCTC
CCGTGCTGGACTCCGACGGCTCCTTICTTCCTCTACAGCAAGCTCACCGTGGACAA
GAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTCGATGCATGAGGCTCTG
CACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTARATGA
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GCTATGGACTACT GGGECCAAGGGACACTAGT CACAGT CTCCTCAGCCT CCACCA
AGGGCCCATCGGT CTTCCCCCT GECACCCT CCTCCAAGAGCACCT CTGGEGEEGECAC
AGCGECCCT GEECTGCCT GGTCAAGGACTACT TCCCCGAACCGGT GACGGT GTCG
TGGAACT CAGGCGCCCT GACCAGCGGECGT GCACACCT TCCCGEECTGT CCTACAGT
CCTCAGGACT SYAZINGGHIAGCAGCGT GGT GACCGT GCCCTCCAGCAGCT TGGG PCT/GB2005/002581
CACCCAGACCTACATCTGCAACGT GAATCACAAGCCCAGCAACACCAAGGTGGAC
AAGAAAGT TGAGCCCAAATCT TGT GACAAAACT CACACAT GCCCACCGT GCCCAG
CACCTGAACT CCTGEEEEGACCGT CAGT CTTCCTCT TCCCCCCAAAACCCAAGGA
CACCCTCATGATCTCCCGGACCCCT GAGGT CACAT GCGT GGT GGT GGACGT GAGC
CACGAAGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGECGT GGAGGT GCATA
AT GCCAAGACAAABEDAOEEERBFAGCAGT ACAACAGCACGT ACCGTGTGGTCAG

CGTCCTCACCGT QLT GACCAGGA( TGGAGAGCCGE
PRGN ITARTGGAARACACCTA

Al WTGATCTATM

T CACORAAET G A A N A TGEGATCAGGCA
GAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTG
3 PEAC FEFCHCEEEER ISR AT LTS GARIRTAGTA07

%@ﬁ%%&ﬁ%@%?ﬁmﬁﬁw CCAAGCIGOAS

AGGTCTCCT AAEM@GIH‘IMWTCTGATGAGC
AAT CCACGAGCAGRE A CARARCHACR ERACRAGC CECACHTC I CATFNAATEECGTAACTCCCAG
GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCC
TGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCAC
CCATCAGGGCCTGAGCTCGCCCGTCACARAGAGCTTCAACAGGGGAGAGTGTTAG

SEQ.I.D.NO:3%

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCGG
CCTCCATCTCCTGCAGATCTAGTCAGAACATTGTACATATTAATGGAARCACCTA
TTTAGAATGGTACCTGCAGAAGCCAGGGCAGTCTCCACGGCTCTTGATCTATAAA
( ATTTCCGACCGATTTTCTGGGGTCCCTCGACAGGTTCAGTGGCAGTGGATCAGGCA
CAGATTTTACATTGAAAATCAGCAGAGTGCAGGCTGACGATGTTGCGAGTTTATTA
CTGCTTTCAAGGTTCACATGTTCCGTGEACGTTTGGCCAGGGGACCAAGCTGGAG
ATCAAGCGTACGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGC
AGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAG
AGAGGCCAAAGTACAGTGCAAGGTGCACAACGCCCTCCAATCGGGTAACTCCCAG
GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCT
TGACGCTGAGCAAAGCAGACTACGAGAAACACARAGTCTACGCCTGCGAAGTCAC
CCATCAGGGCCTGAGCTCCCCCCTCACAAAGAGCTTCAACAGGGGAGAGTGETTAG
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CGTGTATTACTGT GCGAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACTACT GGGECCAAGGGACACTAGT CACAGT CTCCTCAGCCTCCACCA
AGGGCCCATCGGT CTTCCCCCT GECACCCTCCTCCAAGAGCACCT CTGEGEEGECAC
AGCGGECCCTGEECT GCCTGGT CAAGGACT ACT TCCCCGAACCGGT GACGGT GTCG
TGGAACT CAG 2886348 CAGCGGECGT GCACACCT TCCCGGCTGT CCTACAGT PCT/GB2005/002581
CCTCAGGACT CTACT CCCT CAGCAGCGT GGTGACCGT GCCCTCCAGCACCTTGEG
CACCCAGACCTACATCTGCAACGT GAAT CACAAGCCCAGCAACACCAAGGTGGAC
AAGAAAGT TGAGCCCAAAT CTTGT GACAAAACT CACACAT GCCCACCGT GCCCAG
CACCTGAACT CCTGEEEEGACCGT CAGT CTTCCTCTTCCCCCCAAAACCCAAGGA
CACCCTCATGATCTCCCGCGACCCCT GAGGT CACAT GCGT GGTGGT GGACGTGAGC
CACGAAGACCCT GRETEANNCEA\CT GGT ACGT GGACGGCGT GGAGGT GCATA
ATGCCAAGACAAAGCCGCEEGAGGAGCAGT ACAACAGCACGTACCGT GTGGTCAG
CGTCCTCACCGT CCT GCACCAGGACT GCCTGAATGGCAAGGAGTACAAGT GCAAG
) X KICECAMIEAGAAAACCAT CTCCAAAGCCAAAG
GGCAGCCCCGAGAACCACAGGT GIACACCCTGCCCCCATCCCEEGATGAGCTGAC
CAAGAACCAGGT CAGCCTGACCT GCCTGGT CAAAGGCT TCTATCCCAGCGACATC
GCCGT CGAGT GEEHEAGEAA NEFEGAGCCGGAGAACAACT ACAAGACCACGCCTC
CCGTGCTGGACTCCGACGECTCCT TCT TCCTCTACAGCAAGCTCACCGTGGACAA
GAGCAGGT GECAGCAGEEGAACGT CTTCTCATGCTCCGT GATGCATGAGECTCTG

CACAACCAUA@WWCTCC&BGTAAATGA 10/ 27 WD 2006/ 003407
PCT/ GB2005/ 002581~ SEQ I . D. NO 34

CAGGTGCAGCTGGT GCAGT CTGEEGECT GAGGT GAAGAAGCCTGEGT CCTCGGTGA
AGGTCT Wﬂﬁr (AL LCTACATTAAAGACACCTATATGCACTGCCI

GATACA FISACAAG uAGT GGATGGGAACGATTGATCCTGCGAAT
GETAATACTAAATATGT CCCGAAGT TCCAGGGECAGAGI CACGATTACCGCGGACA

SGSGIEELVNITQONQKAPLC

SEQ.I.D.NO:41

SGSGVNITONQKAPLCNGSM

SEQ.I.D.NQ:42

SGESGONQKAPLCNGSMVWST

SEQ.I.D.NO:43

SGSGAPLCNGSMVWSINLTA

SEQ.I.D.NQO:44

SGSGNGSMVWSINLTAGMYC

SEQ.I.D.NO:45

SGSGVWSINLTAGMYCAALE
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CATCCACGAGCACAGCCTACAT GGAGCT GAGCAGCCT GAGAT CT GAGGACACGGC
CGTGTATTACTGTGOGAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACTACT GGGGOCAAGGGACACT AGT CACAGT CTCCTCAGCCTCCACCA
AGGGCCCATCGGICTTOCCOCT GGCACCCT CCTCCAAGAGCACCT CTGGGGGECAC

AGOGGCCCT G P4 T CAAGGACT ACT TCCCOGAACCGGT GACGGTGTCG PCT/GB2005/002581
TGGAACT CAGGCGOCCT GACCAGOGGOGT GCACACCT TCCOGGCT GTCCTACAGT
CCTCAGGACTCTACTCCCT CAGCAGCGT GGTGACCGT GOCCCTCCAGCAGCTTGRG
CACCCAGACCTACATCTGCAACGT GAAT CACAAGCCCAGCAACACCAAGGT GGAC

AAGAAAGT TGAGCCCAAAT CTTGT GACAAAACT CACACAT GCCCACCGT GOCCAG
CACCTGAACTCCTGGGGGEGACCGT CAGTCTTCCTCT TCCCCOCAAAACCCAAGGA
CACCCTCATGATCTCCCGGACCCCT GAGGT CACAT GCGT GGTGGTGGACGTGAGC
CACGAAGACCCT GASISTEAAGIOT.GAACT GGT ACGT GGACGGCGT GGAGGT GCATA

AT GCCAAGACAAAGCCECGEEGAGGAGCAGT ACAACAGCACGT ACCGT GTGGTCAG
CGTCCTCACCGT CCTGCACCAGGACT GECT GAAT GGCAAGGAGTACAAGT GCAAG

CAAGAACCAGGT CAGCCT GACCT GCCT GGTCAAAGGCT TCTATCCCAGCGACATC
GCCGTGGAGT% T GGCAGCCGGAGAACAACTACAAGACCACGCCTC
CCGTGCTGGACT CocEFEE T CTTCCT CTACAGCAAGCT CACCGT GGACAA

GAGCAGGT GGCAGCAGGGGAACGT CTTCTCATGCTCCGT GATGCATGAGGCTCTG
CACAACCACTACACGCAGAAGAGCCT CTCCCTGTCTCCGRGTAAATGA 11/ 27 WO 2006/ 003407
PCT/ GB2005/ 00FHECEMYSPALESHINGSSS

CAGGT GCAGCT GGTGCAGT CT GGGGCT GAGGT GAAGAAGCCT GGGT CCTCGGTGA
GGGTCTCCTGCAAGGCT TCTGGAT TCTACAT TAAAGACACCTATATGCACT GGGT
GATACAGGCCCCTRERAGAAGNGCTE BGAGT GGAT GGGAACGATTGATCCTGOGAAT

SGSGAALESLINVSGCSAIE

SEQ.I.D.NO:49

SGSGSLINVSGCSAIEKTQR

SEQ.I.D.NO:50

SGSGVSGCSAIEKTQRMLSG

Pk

SEQ.I.D.NO:51

SESGSAIEKTQRMLSGFCPH

SEQ.T.D.NO:52

SGSGKTQRMLSGFCPHKVSA

SEQ.I.D.NO:53
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GGTAATACTAAATATGT CCCGAAGT TCCAGGGCAGAGT CACGAT TACCGCGGACA
CATCCACGAGCACAGCCTACATGAGGCT GAGCAGCCT GAGATCTGAGGACACGGC
COTGTATTACTGTGOGAGAAGCATCTATGATGATTACCACTACGACGATTACTAT
GCTATGGACT ACT GGEGCCAAGGGACACTAGT CACAGT CTCCTCAGCCTCCACCA E
AGGGCCCAT PO T GGCACCCT CCT CCAAGAGCACCT CTGGGGGCAC PCT/GB2005/002581
AGCGGCOCT GEGCT GOCT GGT CAAGGACT ACT TCCCCGAACCGGT GACGGTGTCG
TGGAACT CAGGCGOCCT GACCAGOGGOGT GCACACCT TCCOGGCTGTCCTACAGT
CCTCAGGACT CTACTCCCT CAGCAGCGT GGT GACCGT GCCCTCCAGCAGCTTGGG
CACOCAGACCT ACATCTCCAACGT GAAT CACAAGCCCAGCAACACCAAGGT GGAC
CACACATGCCCACCGTGOCCAG

CFERETE CTTCCCCOCAAAACCCAAGGA
CACCCTCATGATCTCCCGGACCCCT GAGGT CACAT GCGT GGTGGTGGACGTGAGC
CACGAAGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGGCGT GGAGGT GCATA

CGTCCTCACCGTCCT GCACCAGGA GGCCTGAATGECAAGGAGTACAAGT GCAAG
GICT CCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCT CCAAAGCCAAAG

CAAGAACCAGGT CAGCCT GACCT GCCT GGT CAAAGGCT TCT ATOOCAGCGACATC

GCCGT GGAGT GGGAGAGCAAT GBGCAGCCGGAGAACAACT ACAAGACCACGCCTC

CCGTGCTGGACT GR@ACGRLMGEECT TCCT CTACAGCAAGCT CACCGT GGACAA

GAGCAGGT GGCAGCAGEGGAACGT CT TCTCATGCTCOGT GATGCATGAGGCTCTG
CACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCCII;TAAATGA 12/ 27 WD 2006/ 003407
PCT/ GB2005/ 009583y SR s RNRnI&

GATATTGTGATGACT CAGTCTCCACTCTCOCT GCCOGT CACCCCT GGAGAGCCGG

COT CCATCTOCT GCAGAT CTAGT CAGAACATTGTACATAT TAATGGAAACACCTA

SEQ.I.D.NO:56

SGSGGQFSSLHVROTKIEVA

SEQ.I.D,NC:57

SGSGSLHVRDTKIEVAQFVK

SEQ.I.D.NO:58

SGSGRDTKIEVAQFVKDLLL

SEQ.I.D.NO:59

SESGIEVAQFVKDLLLHLKK

SEQ.I.D.NO:&0

SGSGOFVKDLLLHLKKLFRE

SEQ.I.D.NO:61
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TTTAGAATGGTACCTGCAGAAGCCAGGGCAGTCTCCACGGCTCTTGATCTATAAA
ATTTCCGACCGATTTTCTGGGEGTCCCTGACAGGT TCAGT GGCAGTGGATCAGGCA
CAGATTTTACATTGAAAAT CAGCAGAGT GGAGGCTGACGATGTTGGAATTTATTA
CTGCTTTCAAGGT TCACATGT TCCGT GGACGT TTGGECCAGGGGACCAAGCTGGAG
ATCAAGCGTACHE RIS HOACCATCTGTCTTCATCTTCCCGCCATCTGATGAGC PCT/GB2005/002581
AGTTGAAAT CTGGAACTGCCTCTGTTGTGT GCCTGCTGAATAACTTCTATCCCAG (
AGAGGCCAAAGTACAGT GGAAGGTGGACAACGCCCTCCAATCGGGTAACTCCCAG

GAGAGT GT CACAGAGCAGGACAGCAAGGACAGCACCT ACAGCCT CAGCAGCACCC
TGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGT CTACGCCTGCGAAGTCAC

CCATCAGGGCCT GAGCT CGCCCGTCACAAAGAGCT TCAACAGGGGAGAGTGTTAG  SEQ. | . D. NO 37
GATATTGTGATGACTCAGTCTCCACT CTCCCTGCCCGT CACCCCT GGAGAGCCGG
CCTCCATCTCCT%@%WACATATTAATWCACCTA
TTTAGAATGGTA CTCCACGGCTCTTGATCTATAAA
ATTTCCGACCGATTTTCTGGGEGTCCCTGACAGGT TCAGT GGCAGTGGATCAGGCA
CAGATTTTACATTCAAAATCA AGTGGAGGCTGACGATGTTGGAGTTTATTA

FRACh TS EET GGACGT TTGGCCAGGGGACCAAGCTGRAG

ATCAAGCGTACEEWGEETGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGC
AEHTGﬁAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAG

GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGC AGCACCC

TGACGCT GAGCAAAGCAGACTACGAGAAACACAAAGT CTACGCCTGCGAAGT CAC

CCAT CAGGCCCT GNEITICEDATBTREACAAAGACCT TCAACAGCCGAGAGTGITAG 13/ 27 WO
2006/ 003407 PCT/ GB2005/ 002581 SEQ I.D. NO 38 SGSGPSTALRELI EELVNI' T

{ SGSGLKELIEELVNITQNQK

SEQ.I.D.NO:64

SGSGNGSMVWSINLTAGVYC

SEQ.I.D.NO:65

SGSGVWSINLTAGVYCAALE

SEQ.I.D.NO:66

( SGSCGNLTAGVYCAALESLIN

SEQ.I1.D.NO:67

SGSGGVYCAALESLINVSGC

SEQ.I.D.NO:68
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SEQ I .
SEQ I .
SEQ I .
SEQ I .
SEQ I .
SEQ I .
SEQ I .

O000000

. NO 39 SGSGLRELI EELVNI TONQK  SEQ. | . D. NO. 40 SGSG EELVNI TQONQKAPLC
. NO 41  SGSGVNI TQNQKAPLCNGSM  SEQ. | . D. NO 42 SGSGQNQKAPL CNGSMW\SI

. NO 43 SGSGAPLCNGSMWABI NLTA  SEQ. | . D. NO 44  SGSGNGSMW\SI NLTAGWC

. NO 45  SGSGW\SI NLTAGWCAALE 14/ 27 WD 2006/ 003407 PCT/ GB2005/ 002581
. NO W8 248N TAGWCAALESLI N SEQ | . D. NO 47  SGSGENMUBBIOEANRINYSCC

. NO: 48  SGSGAALESLI NVSGCSAIE  SEQ | . D. NQ 49  SGSGSLI NVSGCSAI EKTQR

. NO: 50 SGSGVSGCSAI EKTQRMLSG SEQ. | . D. NO 51

SGSGVSGCSAIEKTORMLNG

SEQ.I.D.NC:62

SGSGSAIEKTQRMLNGFCPH

SEQ.I.D.NO:70

SGSGKTORMLNGFCPHKVSA

SEQ.I.D.NO:71

SESCGMLNGFCPEKVSAGQFS

SEQ.I.D.NO:72

SGSGFCPHRVSAGQFSSLRV

SEQ.T.D.NO:73

SGSGRVSAGQFSSLRVRDTK

SEQ.I.D.NQ:74

SGSGGQFSSLEVRDTKIEVA

SEQ.I.D.NO:75

SGSGSLRVRDTKIEVAQFVK
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SGSGSAI EKTQRMLSGFCPH SEQ | . D. NO' 52 SGSGKTQRMLSGFCPHKVSA  SEQ | . D. NO 53
15/ 27 WD 2006/ 003407 PCT/ GB2005/ 002581 SGSGM.SGFCPHKVSAGQPS SEQ | . D. NO. 54
SGSGFCPHKVSAGQFSSLHY  SEQ | . D. NO 55 SGSGKVSAGQFSSLHVRDTK  SEQ | . D. NO 56
SGSGGQFSSLHVRDTKI EVA  SEQ | . D. NO 57 SGSGSLHVRDTKI EVAQFVK  SEQ | . D. NO 58
SGSGRDTKI EVEQRWiNMY? SEQ | . D. NO 59 SGSG EVAQFVKDLLLHL RIET/GI209500258N0O; 60
SGSGQFVKDLLLHLKKLFRE SEQ | . D. NO 61 16/27 WD 2006/ 003407 PCT/ GB2005/ 002581
SGSGDLLLHLKKLFREGRFN SEQ | . D. NO 62 SGSGPSTALKELI EELVNI T

SEQ.I.D.NO:76
SGSGROTKIEVAQFVKDLLV

SEQ.I.D.NO:77

SGSGIEVAQFVKULLVHLKK

( SEQ.I.D.NO:78

SGSGQFVKDLLVHLKKLFRE

SEQ.I.D.NO:79

SGSGDLLVHLKKLFREGQFN

SEQ.I.D.NO:8C

QFVKDLLLHLKKLFRE

( SEQ.T.D.NO:81
DLLLHLKKLFREGRFN

SEQ.I.D.NO:B2

QFVKDLLVHLXKLFRE

SEQ.I.D.NO:83
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SEQ |.D.NO 63 ( SGSGLKELI EELVNI TQNQK SEQ | . D. NO 64 SGSGNGSMWSI NLTAGVYC
SEQ |.D.NO 65 SGSGWSI NLTAGVYCAALE SEQ |.D. NO 66 SGSGNLTAGVYCAALESLI N
SEQ |.D.NO 67 SGSGGVYCAALESLI NVSGC SEQ |.D.NO 68 17/27 WD 2006/ 003407
PCT/ GB2005/ 002581 = SGSGVSGCSAI EKTOQRMLNG SEQ. | . D. NO 69  SGSGSAlI EKTORM_NGFCPH
SEQ | . D. NO'W® 2006884 TORM_NGFCPHKVSA  SEQ. | . D. NO 71 SGSAT AGOFS
SEQ |.D.NO 72 SGSGFCPHKVSAGQFSSLRV SEQ | . D. NO 73  SGSGKVSAGQFSSLRVRDTK
SEQ |.D.NO 74 SGSGGQFSSLRVRDTKI EVA SEQ | . D. NO: 75

DLLVHLKKLFREGQFN
SEQ.I.D.NO:84

DLLLHLKKLFRE

SEQ.I.D.NO:85

DLLVHLKKLFRE

SEQ.T.D.NO:86

GATGAAGCTTGCCACCATGAAATGCAGCTGGGTCATC

SEQ.I.D.NO:87

GATGGACTAGTGTTCCTTGACCCCAGTA

SEQ.I.D.NO:88

GATGAAGCTTGCCACCATGAAGTTGCCTGTTAGGCTG

{ SEQ.I.D.NO:89

GATGCGTACGTTTGATTTCCAGCTTGGTGCC

SEQ.I.D.NO:90

SPVPPSTALKELIEELVNITQNQKAPLCN
GSMVWSINLTAGVYCAATLESLINVSGCSA
IEKTQRMLNGFCPHKVSAGQFSSLRVRDT
KIEVAQFVKDLLVHLKKLFREGQFN
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SGSGSLRVRDTKI EVAQFVK 18/ 27 WO 2006/ 003407 PCT/ GB2005/ 002581 SEQ I . D. NG 76
SGSGRDTKI EVAQEVKDLLY SEQ | . D.NO 77 SGSG EVAQFVKDLLVHLKK SEQ I'. D. NO 78
SGSGQFVKDLLVHLKKLFRE SEQ | . D.NO 79 SGSGDLLVHLKKLFREGQFN SEQ I . D. NO 80
QFVKDLLLHLKKLERE SEQ | . D. NO 81 DLLLH.KKLFREGRFN SEQ | .
QFVKDLLVHLRKO BWE00RED | b NO 83 19/ 27 WO 2006/ 003407 Pcﬁ@%g%%%sl
DLLVH_KKLFREGQFN SEQ | . D. NO 84 DLLLHLKKLFRE SEQ 1.D.NO 85 DLLVHLKKLFRE
SEQ |.D. NO 86 GATGAAGCTTGOCACCATGAAATGCAGCTGGGTCATC

SEQ.I.D.NO:51

AGCCCTGTGCCTCCCTCTACAGCCCTCAAGGAGCTCATTGAGGAGCTGGTCAACA

TCACCCAGAACCAGAAGGCCCCGCTCTGCAATGGCACGCATGGTGTGGAGCATCAA

CCTGACAGCTGGCGTGTACTGTGCAGCCCTGGAATCCCTGATCAACGTGTCAGGC

TGCAGTGCCATCGAGAAGACCCAGAGGATGCTGAACGGATTCTGCCCGCACAAGG

TCTCAGCTGGGCAGTTTTCCAGCTTGCGTIGTCCGAGACACCAAAATCGAGGTGGL

CCAGTTTGTAARAGGACCTGCTCGTACATTTAAAGAAACTTTTTCGCGAGGGACAG
( TTCAACTGA

SEQ.I.D.NO:22

QVQLVQSGAEVKKPGSSVKVSCKASGFY IKDTYMHWVRQAPGQGLEWMGT IDPAN
GNTKYVPKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSIYDDYHYDDYY
AMDYWGQGTLVTVSSGE

SEQ.I.D.NO:53

DIVMTQSPLSLPVTPGEPASISCRSSONIVHINGNTYLEWYLQKPGQSPRULIYK
ISDRFSGVPDRFSGSGSCETDFTLKISRVEADDVGIYYCFQGSHVPWTEFGQGTKLE

{ IK

SEQ.I.D.NO:84

SGSGKDLLLHLKKLFREG

SEQ.I.D.NQO:95

SGSGDLLLHLKKLFREG
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SEQ | . D. NO. 87 GATGGACTAGTGTTCCTTGACCCCAGTA SEQ | . D. NO 88
GATGAAGCTTGCCACCATGAAGTTGCCTGTTAGGCTG (1 SEQ | . D. NO 89
GATGCGTACGTTTGATTTCCAGCTTGGTGCC  SEQ | . D. NO 90 SPVPPSTALKELI EELVNI TQNQKAPLCN
GSMW\BI NLTAGVYCAALESLI NVSGCSA | EKTQRML.NGFCPHKVSAGQFSSLRVRDT

Kl EVAQFVKDLY QRPIROBREGOFN 20/ 27 WO 2006/ 003407 PCT/ GB200BF 1/GB285/002581

SEQ | . D. NO 91 AGCCCTGTGCCTCCCTCTACAGCCCTCAAGGAGCTCATTGAGGAGCTGGTCAACA
TCACCCAGAACCAGAAGGCCCCGCT CTGCAAT GGCAGCAT GGTGTGGAGCATCAA

CCTGACAGCTGGCGTGTACT GTGCAGCCCTGGAATCCCTGATCAACGT GTCAGGC
TGCAGTGCCATCGAGAAGACCCAGAGGAT GCTGAACGGATTCTGCCCGCACAAGG
TCTCAGCTGGEGCAGT TTTCCAGCT TGCGT GTCCGAGACACCAAAAT CGAGGTGGEC
CCAGTTTGTAAAGEECCTCETRRT AEATTTAAAGAAACTTTTTCGCGAGGGACAG  TTCAACTGA

SEQ |.D.NO 92 QVQLVQSGAEVKKPGSSVKVSCKASGFY! KDTYMHWRQAPGQGL EWVGTI DPAN
GNTKYVPKFQGRVTI TADESTSTAYNVELSSLRSEDTAVYYCARS! YDDYHYDDYY AMDYWGQGTLVTVSSG
SEQ. | . D. NO 93 SGERUMIEBRKEEFREG PGEPASI SCRSSONI VHI NGNTYLEWYL QKPGQSPRLLI YK

SEQ.I.D.NO:37

SGSGLLHLKKLFREG

SEQ.I.D.NO:98

SGSGLHLKKLFREG

SEQ.I.D.NO:98

SGSGHLKKLFREG

SEQ.I.D.NO:100

SGEGLKRLFREG

SEQ.I.D.NO:101

SGSGKKLFREG

SEQ.I.D.NO:102

SGSGKLFREG

SEQ.I.D.NOC:103

SGSGLFREG
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| SDRFSGVPDRFSGSGSGTDFTLKI SRVEADDVA YYCFQGSHVPWIFGQGTKLE | K SEQ |. D. NO 94
SGSGKDLLLHLKKLFREG SEQ | .D. NO 95 SGSGDLLLHLKKLFREG 21/27 WO 2006/ 003407
PCT/ GB2005/ 002581 SEQ |.D. NO 96 SGSG.LLHLKKLFREG SEQ |I.D. NG 97
SGSALLHHKKLFREG SEQ |.D. NO 98 { SGSCGLHLKKLFREG SEQ I.D. NO 99
SGSGHL KKL FREG2008{0034p7 D, NO. 100 SGSGLKKLFREG SEQ | . D. NO ROUGBRERIRIEL FREG
SEQ I.D. NGO 102 SGSGKLFREG SEQ I.D. NG 103 SGSG.FREG 22127 WD 2006/ 003407

PCT/ GB2005/ 002581

SEQ.JI.D.NO:104

SGSGFREG

SEQ.I.D.NO:105

SGSGKDLLLHLKKLFRE

( SEQ.I.D.NO:106

SGSGKDLLLHLKKLFR

SEQ.I.D.NO:107

SGSGKDLLLHLKKLF

SEQ.I.D.NC:108

SGSGKDLLLHLKKL

( SEQ.I.D.NO:105

SGSGKDLLLHLKK

SEQ.I.D.NO:110

SGSGKDLLLELK

SEQ.I.D.NO:111
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SEQ I . D. NO 104 SGSGFREG SEQ. |.D. NGO 105 SGSGKDLLLHLKKLFRE SEQ.|.D. NO 106
SGSGKDLLLHLKKLFR  SEQ I . D. NO 107 SGSGKDLLLHLKKLF SEQ I. D. NG 108
SGSGKDLLLHLKKL { SEQ I.D. NO 109 SGSGKDLLLHLKK SEQ I.D. NG 110 SGSGKDLLLHLK

SEQ | . D. NO 1(%1 7 WD 2006/ 003407 PCT/ GB2005/ 002581 EW
SEQ I . D. NO¥{q 3006 DLLLH SEQ I.D. NO 113 SGSGKDLLL SE BN PL 4
SGSGKDLL SEQ I.D.NO 115 SGSGKDLLVHLKKLFREG SEQ. I.D. NO 116

SGSGKDLLLEL

SEQ.I.D.NO:112

SGESGKDLLLH

SEQ.I.D.NO:113

SGSGKDLLL

SEQ.I.D.NO:114

SGSGKDLL

SEQ.I.D.NO:115

SGSCKDLLVHLKXLFREG

SEQ.I.D.NO:116

SGSGDLLVHLKKLFREG

SEQ.I.D.NO:117

SGSGLLVHLEKLFREG

SEQ.I.D.NC:118

SGSGLVHLKKLFREG

SEQ.I.D.NO:119
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SGSGEDLLVHLKKLFREG SEQ I. D. NO 117 SGSGLLVHLKKLFREG SEQ. |.D. NO: 118
SGSGLVHLKKLFREG SEQ I. D. NO 119 24/27 WO 2006/ 003407 PCT/ GB2005/ 002581
SGSGVHLKKLFREG SEQ. | . D. NO 120 SGSGKDLLVHLKKLFRE SEQ |.D. NO 121

SGSGKDL L VHIL KL FRa0 S%EQ . D.NO 122  SGSGKDLLVHLKKLF  SEQ. lpdMNod=top
SGSGKDLLVH% g D. NO 124 SGSCGKDLLVHLKK SEQ. I . NCd)?}.ZS SGSGKDLLVHLK
SEQ I.D. NGO 126 SGSGKDLLVHL 25/27 WD 2006/ 003407 PCT/ G|32005/ 002581

SEQ I . D. NO 127 SGSGKDLLVH

SGSGVHLKKLFREG

SEQ.I.D.NO:120

SGSGKDLLVHLKKLFRE

SEQ.I.D,NO:121

( SGSGKDLLVHLKEKLEFR

SEQ.I.D.NO:122

SGSGKDLLVHLKKLF

SEQ.I.D.NC:123

SGSGKDLLVHLKKL

SEQ.I.D.NO:124

( SGESGKDLLVHLKK

SEQ.I.D.NC:125

SGSGKDLLVHLK

SEQ.I.D.NQ:126

SGSGKDLLVHL
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SEQ I .
SEQ I .
SEQ I .
SEQ I .
SEQ I .

27/ 27

Eala

. NO 128 SGSGKDLLV  SEQ I. D. NO 129 QFVKDLLLHLKKLFREGRFN
. NG 130 QFVKDLLLHAKKLFREGRFN SEQ I. D. NO 131 QFVKDLLLHLAKLFREGRFN
. NGO 132 QFVKDLLLHLKALFREGRFN  SEQ. |. D. NO: 133 Q:VKDLLLHLKKAFREGRFN

NO, 134 LLHLKKLFREGRFN 26/ 27 WO 2006/ 0034 002581
No."afi%"“@% LLHLKKLFAEGRFN SEQ I . D. NO. 136 @%&ﬂ@ﬁﬂ%

SEQ.I.D.NO:127

SGSGKDLLVH

SEQ.I.D.NC:128

SGSGKDLLV

SEQ.I.D.NO:128

QFVEKDLLLHLKKLFREGRFN

SEQ.I.D.NO:130

OFVKDLLLHAKKLFREGRFN

SEQ.I.D.NO:131

QFVKDLLLHLAKLFREGRFN

SEQ.I.D.NO:132

QFVKDLLLHLKALFREGRFN

SEQ.I.D.NC:133

QFVKDLLLHLKKAFREGRFN

SEQ.I.D.NO:134

QFVKDLLLELKKLAREGRFN
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WO 2006/003407 PCT/GB2005/002581

SEQ.I.D.NO:135

QFVKDLLLHLKKLFAEGRFN

SEQ.I.D.NO:136

QFVEDLLLHLKKLFRAGRFN

27127



