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FIELD OF THE INVENTION

The present invention relates to antibodies, including binding fragments
thereof, directed to interleukin 25 (IL-25).

10 BACKGROUND OF THE INVENTION

Asthma
Asthrﬁa is a common chronic inflammatory disorder of the airways. The
number of sufferers has increased dramatically over recent decades and the World
Health Organisation estimates that in the region of 300 million people worldwide |
15  suffer from asthma. Allergic asthma is characterised by uncontrollable airways
" hyperresponsiveness (AHR) induced by a variety of provocative stimuli and is
associated with type-2 inflammatory infiltrates into the lungs.
Type-2 cytokines play an important role in mediating protective immunity to
parasitic helminth infection, regulating effector functions such as B cell growth and
.20 IgE secretion, inducing goblet cell hyperplasia and associated mucus production,
eosinophilia, mastocytosis and fibrosis (/). It is the central roles played by these
cytokines fn the regulation of these effector functions that have made them key
therapeutic targets in asthma. Indeed, mouse models in which these cytokines are

over-expressed show significant characteristics of asthma. Surprisingly then, efforts



2 to aneliorate experinmental asthma by bl ocking specific type-2 cytokines
have, with the exception of inhibiting IL-13, proven unsuccessful.
I nhi bition of IL-13 suppresses both AHR and airway inflamation although
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representative mouse model showing involvement of type 2 cytokines in the

development of gut inflammation (16). IL-25 production has been observed in a

20 mouse model of chronic colitis, in association with a switch from a Thl to a Th2
type response (17) and high expression of IL-25 mRNA has been reported
throughout the gastrointestinal tract in mice (18). Moreover the IL-25 gene is
located within a Crohn’s disease susceptibility region on chromosome 14, although
its potential association with the disease remains to be investigated (19). In addition,

25 IBD can comprise one or more disease conditions selected from the group consisting
of collagenous colitis, lymphocytic colitis, ischemic colitis, diversion colitis,
Behget’s syndrome, infective colitis and indeterminate colitis.

Conventional therapies for treatment of IBD involve either antibiotics or

steroid-derived drugs; however these are not currently successful in inducing or

30  maintaining clinical remission in patients (20). A therapy involving anti-TNF-a

agents is also currently available, despite showing poor efficacy (21, 22). This shows



Anti bodi es The basic structure of an antibody is well known in the art. A
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docurents cited bel ow, which 15are incorporated herein by reference.
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in vivo Is
25  the framework regions of a recipient human antibody. In practice, though the

resulting antibody will bind to the same target antigen as the original donor mouse
antibody, the affinity of the grafted antibody is usually much reduced.
In addition, the thermostability of grafted antibodies can often be
compromiéed.
30 Various ways to try to recover and optimise the properties of the original
antibody are known in the art. For example, within the framework regions there are

certain “canonical structure” residues Chothia & Lesk (/3) that are associated with



15abl e to bl ock airway hyperresponsiveness in allergic asthma. To date, the
sequence of the antibody is not available to the public. PCT/ GB2008/ 001365,
publ i shed on 30 Cctober 2008 as W?2008/ 129263, reports the sequence of the

2C3 anti bodyy@hrslobisissise i n bl ocki ng airway hyper-responsiygiRsH0739
DI SCLOSURE OF THE | NVENTI ON The present invention relates to a

humani sed (CDR-grafted) antibody that is based upon the 2C3 sequence. In
produci ng this antibody, a nunber of challenges had to be overcone. The

inventors first of _all sele reci pi ent n i . chal.h.wth 25
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WO _ .
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non- human r esi duesthehaiginai ddhopamibediyng an anti body response, further
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i nvention rel at ed 4irssty applispledn qach€8%i n derived from 2C3. In sone aspects,

the invention rel at esThOpRRm HvRSYand BNEgit hitipnecdr @l (1-5))BSordiei body
may conprise a humani sedeL chain coarrrlpri Si r%g {(%S 2&%“ VL CgR%). §05Thus in one

aspect, the i nvenprddoetiqrafiaindeuse aronaelpnd) adtjbodyt, 2ohaha binlds éhlledhpnd iwedvo3EQ | D
NG 1: du Vval G . . Gv. €] lgﬁL Pr.o Ser
Val Lys Val iker &@El“f@s‘?@%"ﬁ?’%@‘§@}y‘?6§e?5 lﬁhélelé/r%éﬁ&s a .E‘Rﬁlrda htrhgl%(i © &n Trp
Val Arg G n Al a Bfthe@htbody is not available to the public.
PCT/GB2008/001365, published on 30 October 2008 as W02008/129263,
reports the sequence of the 2C3 antibody and its use in blocking airway hyper-

responsiveness.

20 DISCLOSURE OF THE INVENTION

The present invention relates to a humanised (CDR-grafted) antibody that is
based upon the 2C3 sequence. In producing this antibody, a number of challenges
had to be overcome.

The inventors first of all selected a recipient human antibody VH chain with

25  maximum VCI homology, namely 20 of the 22 VCI residues. However, it was
found that the resulting antibody (“RHA”) bound to IL-25 to a significantly less
extent than 2C3 itself. Despite a number of further modifications to the antibody,
including changes to the VCI designated amino'acids and residues that appeared to
represent rare somatic mutations, little improvement to antibody binding was

30 achieved.



20 Gn Arg Leu Qu Trp Xa3 Ay Leu Ile Asn Pro Tyr Asn Gy Gy Thr Ser Tyr:
Asn G n Asn Phe Lys Ay Arg Val Thr Leu Thr Xa4 Asp Thr Ser Ala Ser Thr Al a
Tyr Leu Qu Leu Asn Ser Leu Arg Ser Gu Asp Thr Ay Val Tyr Tyr Cys Ala Arg

G u Xa5 ¢ A803s3y Tyr Leu Tyr Phe Ala Met Asp Tyr Tepraseobd/nrseen Ay Thr
Leu Val Thr Val Ser Ser wherein: Xal is Qer or |'hr; Xa2 is Gy, Asp, Ala,
Ser, Val, Asn, Lys, Tyr or Met; Xa3 is Mt or Ile; 30Xa4 is Val or Arg; and
Xa5 is Asp, Asn or Gy. WD 2010/038155PCT/ 1132009/ 007302 6 I n one

aspect, the residu = F@qu VEPMhOS Sh g
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Kabat numbering 9
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thermostability.

The present invention relates the humanised VH chain derived from 2C3. In
some aspects, the invention relates to an antibody cbmprising this chain. The
antibody may comprise a humanised VL chain comprising the 2C3 VL CDRs.

15 Thus in one aspect, the invention provides an antibody VH domain which
comprises SEQ ID NO:1:
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro
Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser
Phe Xal Xa2 Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly

20 Gln Arg Leu Glu Trp Xa3 Gly Leu Ile Asn Pro Tyr Asn Gly
Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Xa4 Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Xa5 Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp

25 Gly Gln Gly Thr Leu Val Thr Val Ser Ser .

wherein:
Xal is Ser or Thr;
Xa2 is Gly, Asp, Ala, Ser, Val, Asn, Lys, Tyr or Met;
Xa3 is Met or lle;
30 Xad is Val or Arg; and
Xa$ is Asp, Asn or Gly.



7 Kabat Res: 30 31 -48 71 96 Position in SEQID NGO 1: 30 31 48 72 100 Seq
List Res: Xal Xa2 Xa3 Xa4 Xa5 SEQ ID NO 2 Ser 'dy Mt Val Asp

WO 2010/038155 PCT/IB2009/007302
-6-

In one aspect, the residues Xal - Xa5 may be selected from the following
combinations:
Xal is Ser or Thr;
Xa2 is Gly or Asp;
5 Xa3 is Met or lle;
Xad4 is Val or Arg; and
Xa$ is Asp, Asn or Gly.

In some embodiments, Xa2 is Gly and Xa$ is Asp or Asn, preferably Asp.
10 In some embodiments (including those where Xa2 is Gly and Xa$ is Asp or
Asn, preferably Asp), Xal is Ser.
In some embodiments (including those where Xa2 is Gly and Xa5 is Asp or
Asn, preferably Asp), Xal is Thr.
In some embodiments, including all the above-described combinations of
15 Xa2, Xa$ and Xal, Xa3 is Met.
In some embodiments, including all the above-described combinations of
Xa2, Xa5 and Xal, Xa3 is Ile.
All the above-described embodiments may be combined with either of the
values of Xa4, i.e. Val or Arg.
20 Particular combinations of the above residues are set out in the table below.
For the convenience of the skilled reader and for consistency with the accompanying
examples, the table lists the Kabat numbering of the residues. In some cases, this

differs from the numbering of the sequence listing.



SEQID NO 3 Thr Ay Met Arg Asp SEQID NO4 Ser Gy Met Arg Asp SEQ ID NO 5
Thr Ay Met Val Asp SEQ 1D NO 6 Ser Asp Met Val Asp SEQ ID NO 7

WO 2010/038155 PCT/1B2009/007302
-7 -

Kabat Res: 30 31 48 71 96
Position in SEQ ID NO:1: 30 31 48 72 100
Seq List Res: Xal Xa2 Xa3 Xad Xas
SEQ ID NO:2 Ser " Gly Met Val Asp
SEQ ID NO:3 Thr Gly Met Arg Asp
SEQ ID NO:4 Ser Gly Met Arg Asp
SEQ 1D NQ:5 Thr Gly Met Val Asp
SEQ ID NO:6 ~ Ser Asp Met Val Asp
SEQ ID NO:7 Thr Asp Met Arg Asp
SEQ ID NO:8 Thr Asp Met Val Asp
SEQ ID NO:9 Ser Gly lle Val Asp
SEQ ID NO:10 Thr Gly Ile Arg Asp
SEQ ID NO:11 Thr Gly lle Val Asp
SEQ ID NO:12 Ser Asp lle Val Asp
SEQID NO:13 Thr Asp lle Arg Asp
SEQ ID NO:14 Thr Asp Ile Val Asp

The VH domain may be combined with a light chain variable domain to
provide a specific target binding member that binds IL-25.
A suitable light chain domain is one that comprises the CDR residues of the
5  2C3 antibody. Preferably the light chain is a humanised light chain, i.e. comprises
human framework sequences and the CDR regions of 2C3. The light chain domain
of 2C3 is shown as SEQ ID NO:15. The CDR regions 1-3 may comprise residues
30-34, for example, may comprise residues 24-34 (SEQ ID NO:29); 50-56 (SEQ ID
NO:30) and 89-97 (SEQ ID NO:31) respectively.
10 The CDR residues may be in the native 2C3 antibody light chain or may be
transferred into a humanised light chain molecule.
The residues 35-38, though not comprising the CDR, are highly conserved
between mouse and human light chain sequences and may also be transferred.
An example of a humanised VL chain comprises residues 21-127 SEQ ID
15 NO:25. However, other human frameworks which comprise the three CDR regions
of SEQ ID NO:15 may also be used. Further, as indicated below, antibody leader
sequences other than the non-native antibody leader sequence of a VL chain may be
used. Thus in one embodiment the VL chain comprises SEQ ID NO:25. In another
embodiment the VL chain may comprise an antibody leader sequence such as one
20  described herein below fused to residues 21-127 of SEQ ID NO:25.
The invention further provides the use of target binding members of the

invention, for example in the form of a pharmaceutical composition, for the



Thr Asp Met Arg Asp SEQ ID NO:8 Thr Asp Met Val Asp SEQID NO9 Ser Ay Ile
Val Asp SEQID NO 10 Thr Ay Ile Arg Asp SEQ ID NO 11 Thr

WO 2010/038155 PCT/IB2009/007302
-8-

treatment of diseases, including inflammatory conditions such as asthma (including
allergic asthma), Crohn’s disease and ulcerative colitis.
These and further aspects of the invention are described in further detail

below and with reference to the accompanying examples.

5 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the kappa light chain nucleotide (SEQ ID NO:16) and amino
acid (SEQ ID NO:15) sequence of 2¢3 mouse antibody. Shading denotes the CDRs.
Figure 2 shows the heavy chain nucleotide (SEQ ID NO:18) and amino acid
(SEQ ID NO:17) sequence of 2¢3 mouse antibody. Shading denotes the CDRs.
10 Figure 3 shows the DNA (SEQ ID NO:20) and amino acid (SEQ ID NO:19)
sequence of AY393094.
Figure 4 shows the DNA (SEQ ID NO:22) and amino acid (SEQ ID NO:21)
sequence of humanised 2¢3 RHA.
Figure 5 shows the DNA (SEQ ID NO:24) and amino acid (SEQ ID NO:23)
15  sequence of AY510106
Figure 6 shows the DNA (SEQ ID NO:26) and amino acid (SEQ ID NO:25)
sequence of the humanised kappa light chain 2c¢3 RKA.
Figures 7A-C show a comparison of binding activity of humanised antibody
2¢3 RHA/RKA and variants with chimeric 2¢3.
20 Figure 8 shows the DNA (SEQ ID NO:28) and amino acid (SEQ ID NO:27)
sequence of the framework AJ399823 used in the design of humanised 2¢3-RH2.
Figures 9A and B show the effect of specific CDR mutations to 2¢3
RH2bcdef binding to IL-25.
Figure 10 shows the effect on IL-25 binding by combining CDR mutations
25 D31G and G96D.
Figure 11 shows comparison of 2¢3 RH2.5_S30T and 2¢3 RH2.5_R71V
binding to IL-25
Figure 12 is the protocol for in vivo mouse model of AHR.
Figures 13A and B show the effect of administering 2¢3 RH2.5_R71V on

30 pulmonary resistance in response to methacholine.
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Figures 14A and B show colon length and body weight of mice in a model of

colitis.

DETAILED DESCRIPTION OF THE INVENTION

Target binding member

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

This application is concerned with antigen antibody type reactions.
Accordingly, a target binding member of the invention will comprise at least a
portion of an antibody molecule, more particularly at least part of the antigen-
binding domain of such a molecule.

In general, the heavy chain variable region (VH domain) of an antibody
plays a significant role in the binding of an antibody to an antigen. Thus target
binding members of the invention are thus based around the those that comprise the
VH domain that includes SEQ ID NO:1.

In making the VH domains of the present invention, it was found that the
2C3 antibody CDR regions were improved by altering the CDR1 and CDR3
sequences. Accordingly although preferred embodiments of the invention described
herein contemplate VH domains of SEQ ID NO:1 in which Xa2 is Gly and Xa5 is
Asp, the invention also contemplates humanised VH domains having human
framework regions carrying the CDR1-3 regions of SEQ ID NO:34, SEQ ID NO:35
and SEQ ID NO:36 respectively.

Thus in further aspects the invention provides a target-binding member that
binds IL-25 wherein the H1 heavy chain complementarity determining region

(CDR) has an amino acid sequence of SEQ ID NO:34. In another aspect, the



5 2C3 antibody. Preferably the light chain is a humani sed |ight chain,

i.e. conprises human framewor k sequences and the CDR regi ons of 2C3. The

| i ght chain domain of 2C3 is shown as SEQ ID NO 15. The CDR regi ons 1-3 nmay
conpri se resvolp@sndss34, for exanple, may conprise resi dees/1B%63007303EQ | D
NO 29); 50-56 (SEQ ID NO 30) and 89-97 (SEQ 4D NO 31) respectively. 10The
CDR residues may be in the native 2C3 anti body |ight chain or may be
transferred into a hunmani sed |ight chain nolecule. The residues 35-38,

though not conpr ifefSor f16vigtdh ta?g'e@bmdgigwexﬁ&?%wmas b yaeKkeréTR uReHARehvpUMEN
| i ght chain sequences and may al'so be transferred. An exanple of a

humani sed VL chakhsie complemesiariysicthmminingregpn (GPR) hi> amamiap 26d sepfaeas!,

other human {1 A er KBNS nSQE BekiGe \Vefon R g AR BngBE A0

15 may al so be us as I nd cat ed W, ant 2" sequences
ot her than the ndntbiats Hezstmhelmnlyhelléfhuawyshaqmemnplembntantvmelﬁmimngrwglwe

used. Thus in_.on di nent. the,VL chali SEQ ID NG 25. In

anot her enbod? ne CEBREE”\?E‘ AHE? ﬂ“ﬁﬁ?ﬂ“%‘r%’?s@gmhgﬁfq body | eader sequence

sNt(J)cg as one 20hdescri hﬁﬂﬁm]gxeaspadzahemvfemg@pbrbﬁdéﬁua@?mna&)glﬂeznm tHAERIHD
5. The _inyention rt rovides the, use of, target

menbers of the i Av@ntyhsrn ths lé@ﬁﬂfaé" F‘?ﬁ“ﬁﬂ@eqt?ff%d&c”a’ Z@?géﬁ%an

conposi tion, for gl ac‘i&e&@@r@é 93§E§55®-@ &BZQQQ’(OQQ73§}%CIStHerlﬁi’énﬂBﬁ'brdﬁdes a

di seases, |nclud|ng i nflammat ory conditions such as asthma (including

al l ergi c ast hm) targstdinding memberdhathintsdl @8rvehersin thedi? lighg chain complgmsatagiyy
further aspegps I | ow and
W th referengg tggtf'{@ﬁm ﬁgﬁkyl ngﬁexa M &?fgSéggf@é OEQEER@SJI’I@C;\I ?]{i THE
DRAW NGS Fagpthe atpesh olwsmt/hmohq;pquaddsmgh'getehadmg mstmbeothadn'nQSEQSI D

NO 16) and amino acid (S of .2c3 nous .
Shadi ng denot es t“ﬁ‘ @j&g%;hg% y‘oaﬂ @‘H%PA qﬁﬂﬁ%@#ﬂ%’“f%&v@}o ﬁ%ﬁﬁ irlfhsc S0 e
(SEQ ID NO 18) atid seqlichés FSBD (IPNQ:3D NO 17) sequence of 203 m)use

anti body. Shading denot%the CDRs. 10Fi gure 3 .shows E é[?s‘e“‘ E%ZO)
and anino acid (SEQ | F afirthey aspec bp inyepfonyaydesoytarget-binding g

the DNA (SEQ15D mﬁz\)he?é“ﬂjt}ﬂrﬂlnﬁba@?bﬁhlﬁ &E@lbx@eﬁd@%&téﬁﬂ#@& loaf(cmrmas sed

2c3 RHA. Figure 5 shows NO 24 an am no acid

(SEQ | D NO 23) 18n g@qwc;bsegtxemvsmli@@ NO: 34 tlhﬁ giarheawy @‘wwgDBHes BINAMINGEQ | D
chai n 205 Ria, 208 seeie RSB N3 SRAHREER sih RS B kR | I0t
humani sed ant i bodgqu2n@ dRISEQRIOANANZE. yIardnanmbooﬁhteht simhreetaiget Bioding a@Ribguhas 8
prove 1o B (S0 BN aR pE EAR L EATT R BAR O IEREReA, L1
B show t he ebbecthfih Caresf SEQ ISPROBULAd h 0B SighchdihCBRRIDFSEES INOi Ing t 0
L-2s. The framework of such target-binding members may be human only, murine
only or in accordance with the present invention, a framework which is primarily
human but that retains one or more murine residues so as to enhance binding
affinity.
25 Target binding members comprising said CDRs thus form a further aspect of
the invention and may be used as described herein for target binding members with a
VH domain comprising SEQ ID NO:1.
Generally, a target binding member comprises a VH domain paired with a
VL domain to provide an antibody antigen binding domain. In one embodiment, the

30  VH domain is paired with a VL domain whose CDRs, and optionally any framework

residues conserved between human and mouse, are that from the 2C3 antibody.



Figure 10 shows the effect on IL-25 binding by conbining COR nutations 25

D31G and (B6D. Figure 11 shows conparison of 2c3 RH2.5 S30T and 2c3
RH2.5 R71V binding to IL-25 Figure 12 is the protocol for in vivo nouse
nmodel of WbIR10/038155 Fi gures 13A and B show t he efrCeaB2009/00a802i ni st eri ng

2c3 RH2.5_R71V on 30pul nonary resistancejin response to nethacholine. WO
2010/ 038155PCT/ 1B2009/ 007302 9 - Figures 14A and B show col on | ength and
body wei ght of mice in a nodel of colitis. DETAILED DESCRI PTI ON OF THE

| NVENTI ON Tar get bijadie0&t, IEHiR84inDIchBcd8SS Welt estaRlisHB AR he 8, 28 dRBiidsedf
nol ecul es whi ch have binding specificity for one another. The nenbers of a

speci fic bi ndiferghephereinnand thes thaMH may pe aairadwith & ¥ Lidosain otber than the 203y

synt hetically r’rga@ I es has an area on
its surface, d we%%fd‘iucg% géééglg |calq?5%h{)segﬁer%é’%gﬁﬁ is therefore
conpl enment ary to aTbaEti'uouubﬁEndSlpaitlloﬁi otandnmglabulmmbl@aiommsoﬂaythe ot her

10 nenber gf t he pal of _nol ecu§$a$ ‘éus the nmenbers_of .the pair have the
property of bi drigrmige B’éfﬁ greRce|tp Kapg) B4 fit Yt Prapences ahRiolins g  ypes of

speci fic bi ndImgmaalbg&am@r@nuttgemnaxmtws)pepannmnobf Reathiadlil Munl¥@rgepigeshor none
receptor, recegt or-lrgand, and enzynme substrate. This appl ication is

concer ned wi t H &%@F@é?ﬂaéﬁﬁt‘b%ﬁlfy 4 yreber ehaeaiemis. and soammerci gnrigieyesodreear get
bi ndi nb t A
i ndi ng menber, af, . fifife fo%‘éﬁﬁ{tb@&aﬂb%ﬂe %FP% ggﬂ"e parm&? & ROALERGNL thean

ant i body nol el e, nore y at the anti gen-bi ndi ng
domai n of suclKahatthﬁmdy Sequencegléatebab by Comphtea PROJEANS: Stauchab|Faineteqgi on (VH

domai n) of an i b ignificant role in.the bindin f
ant i body t8 aﬁ"‘ghﬂeg'égr ﬁfﬁ%ﬁ%}’?@ 338 |na(§f%gat?ge+ﬂ)lel?esr%%?ur‘fel’le |er?\?l¥r?'? ion are
t hus based ar qwxdeadaardshosmﬁmwmwfb@mkmwswaamm n that includes SEQ

ID NO |I. I n maki ng the VH donains of the present |nve Lt was
found that the zcsAafﬁ{g.eb'aaéme:mmbégmﬁgd%tpéhqWﬁeawaewnmy ﬁﬂ} “¢he CDRL

and CDR3 sequephes: affﬁ%osruﬁst&glany@irﬁlmwmap@f%@mm Wmmﬂ%d@sfcnbl?@
i nvention described 25 herein contenplate VH domains of SE NO 1 in

whi ch Xa2 is Grlpwand. X48%i A tacgst bindingimemeber thwegﬁlywﬁpm tor dk-28unmni sed

SEQ 15 NOY4. TR PRSPy B el Rl oo ROLRAS,

further aspecbthet then itasgaetficdinging parthes(sh Fooexgeipiditrds h@nrfem:cbthattthat 30bi nds

has an am no 267 anSeaTReY “i B R T ol i B el S

react with IL-4, 1L-5 and IL-13 and thus avoidance of such cross-reactivity to other

cytokines implicated in asthma and similar processes is a desirable feature of target
20  binding members of the invention.

Typically, specificity may be determined by means of a binding assay such
as ELISA employing a panel of antigens. A target binding member according to the
present invention may recognise IL-25 and not other members of the IL-17 family,
particular any one of IL-17A, IL-17B and IL-17C; more preferably all three of IL-

25 17A,IL-17B and IL-17C. Binding of a target binding member according to the
invention with IL-25 may be abolished by competition with recombinant 1L-25.

Binding affinity and neutralisation potency of different target binding

members can be compared under appropriate conditions.

Antibody molecule
30 This describes an immunoglobulin whether natural or partly or wholly

synthetically produced. It has been shown that fragments of a whole antibody can



WO 2010/ 038155PCT/ 1B2009/ 007302 - 10 - invention provides a target-binding
menber that binds |IL-25 wherein the H2 heavy chain conplenentarity

determ ning region (CDR) has an am no acid sequence of SEQ ID NG 35. In
anot her aspe,v(t),zmb}ogglggﬂventi on provides a target-binding I]S@Ij‘hgfo()gt/dmajozbi nds
| L-25 wherein the H3 heavy chain conpl errentlarl ty determining region 5 (CDR)
has an am no acid sequence of SEQ | D NO 36. In a further aspect, the
i nvention provides a target-binding rrenber that binds IL-25 wherein the Li
i ght chain co rd 1 y: [t g el
sequence of SEQ Ieggﬁg}%& L‘%{lr?qg)trflg{n@r% éengt w%‘%@%@ﬁ?ﬂ%ﬂg’?%%‘ég@a

t ar get - bi ndi ng rwmpetypep’('ait ob'prmlsm I:d;.mﬁﬁsmmmmtubw)hbmdmglflagmpmc hai n
conplenmentarity 10 d negi.on ce of
SEQ 1D NG 30, | n anotiarPiss SLePR R (e Pl P BpaBE S U TET 0
menber that bi nd\ﬁH,I(]:I-,aﬁd VSHerdemanrfsh(el)u& Hd@&gmanhaomlsoogrpfuhaﬁ’rl{ ard €K1

det d EQ.I D NO.31. |
Fur t har aspec: . OB HOF B BEGERES e GV bARAVALARILY! 1WERE bi o

15 1L-25 wherei rbnhb@dﬁbv%@ﬂbm@tﬂanfsgv@ki%rsnétalImtuﬁkemr 5440546 1989) on
(CDR) has an am no acid sequence of | D NO 34, the H2 heavy chain CDR

has an ami no aciwhigleepisistseot afVisgemain; N@F@P)&ﬁfég@h'é!s rbivdentyfragmsntn CDR has
an amno acid S%‘a %giinFQ\{« ﬁﬁgdlﬂbl\fgg%%&ts \g?it) %ﬂgle%mﬂqﬂvrm&&ulésl{%?vﬁ WiRE&ARt

bi ndi ng nmenber has chain n am no acid sequence of SEQ
ID NO 29, a L2 |a‘gthomxmuanvmmnom aBFlinke b@ e ptidalinkgr whichialjpws hiedva CDR

of SEQ ID r vvorko y be
human onl y!\lqr?ur |dﬁ’81 afﬂ?lt?/assf’ c'?tﬁ%ggogg‘radlancéénugp %&lg ﬁlgee{)rl@ség% %lglﬁveér?lg%?zga
framewor k whi ch 426, P88HubY et HITRNAD WS A, B8 587015888151 988 (wii) bipeeifinsinglee

residues so as t enhance bi ndi n aff| it 2 et bin nenber s
conpri sing said Vi HmersiBe (PR a“ésg‘b‘é‘g-r@%'?"dﬁ?g W“ﬂ %‘frit(?ﬁ and may be

used as descri b%ﬂm@e@iﬂa tfa%hehércgﬁ&tmbtea%rggnmaf@ﬁr(wmamsm\4Hmmr@r Bt al,

conprising SEQ | D General ly target bi ndi ng nenber corrprl ses
a VH domai n pai rRsec. \MatﬂhAaadJISCd&M?ﬂﬂj‘“pﬁ“d& l:ﬂ93)3mF‘aﬁ€}f‘b‘éf abody mpdsrulssndi ng
domain. In ne

whose CDRs, Oland optiona #sedtbﬂ?h \rggt) Er){e]dsl%tg%]ggé %%%gé"}l&@ tt)h\eé'ltdvmggﬂ@mnan

and nouse, are tdma’(aufsr(drrRthmdﬁBNaMe Bmgch 14J\@2Q312345038&635M@Fbm009/ 007302
- 11 - ht - ch l ity | | [ t abl.i
art, as di scus\é\e\é%{pﬁ'?'f‘ﬁgrscﬁ&ozlieﬁ tgrﬁg’glf‘fﬂlﬁlléal%lﬂlﬁ ﬁ%gﬁzﬁ ijda{ﬁﬁ‘l';ra VL

domsu n ot her thagest, 136, #53-308eri996y] VL. Such a VL may be sel ect ed as
di scussed herein below. The structures and Iocatlglgs of j mmunogl| obul i n

vari abl e domai ns may WhersQispesifis aitbodips prsrie pe Hesd: thgsaapype cqpvattional 5
Sequences 0f2(§)P rH(Jé nﬁie@ﬁc%ﬂl&&@f@én@hﬁﬁ 'cﬁl‘f"i)e b FhQted irfth barEéij' bf Riays (H@ll@pf}’r tment

of Health an Services. 1987, and updates thereof. A nunber of
acadeni ¢ and coramdrWintdr GoCurienteOpisoBioteshrmt.&, é‘&@tM%ﬁP@ﬂ){ﬁ gwesppredni s

dotabace. Tor IR S b, BRI E SEREMS
25 (1996), 130- anmt rhérgioaskaoivet Bikbodies amiscFe saubeegnstuntedewithqut an Fe
region, using only variable domains, potentially reducing the effects of anti-idiotypic
25  reaction.
Bispecific diabodies, as opposed to bispecific whole antibodies, may also be
particularly useful because they can be readily constructed and expressed in E. coli.
Diabodies (and many other polypeptides such as antibody fragments) of appropriate
binding specificities can be readily selected using phage display (W094/13804)
30 from libraries. If one arm of the diabody is to be kept constant, for instance, with a
specificity directed against IL-25, then a library can be made where the other arm is

varied and an antibody of appropriate specificity selected. Bispecific whole



the web address of http://ww. bi oi nforg. uk/abs/sinkab. htm . A target

bi ndi ng nmenber according to the present invention may bind IL-25 with an
affinity substantially simlar to that of the RHA2. 5 R71V anti body

descri bedvbedionssiss 9. + 10% A target binding nenber wCriiBmesi@ramkl y be
specific for 1L-25. 15Thus the target bipding nenber will not show any
significant binding to nolecules other than its specific binding
partner(s). For exanple, it has been found that the 2C3 anti body from which
anti bodi es of o{thRdieDNR)bE Whda'b§ kASHsliHRholRRgiedriry (9.5 B.Fadgewdytehal, L- 4,

IL-5 and IL-13 and t huS avoi dahce of such cross reactivity to other

cyt oki nes i npPiotein Edgi 9 AétG2m1WeY si il ar processes is a desirable feature
of target 20 bindi r i T i ficity
may be determ ned 35 ';rf%gﬁg tgfaqj "i) Pﬁéé%géég’g' %nt?gﬁdlggxra%,&écénanﬁgf&ng a
panel of anti gpeumbménttlb]ﬂgeecﬂnplogy ttgpmdtmb@uheaemdmdieﬁgrchimeﬁenml@g@ﬁt

i nvention ni s . and not. ot her. rs.o mily,
parti cul ar ﬁég tﬁ?_spf%i%“?' EFT7B“§W8PWb@nt§%§Fe§;"BW8? IP%VVO ?I t%r ee
of IL- 2517A, 1Htr|9dﬂcz§g PR ¢rcodif theahﬁhdlnﬂgloﬁfllm’:lvdrﬁb@&églbh ity menber

according to the invention with IL-25 §e abollsh li}l/corrpetltlon wth
reconbi nant | compjementaritygleleamHENEICEIOAT (@B/% dOfﬁQGPF'Q‘P YdafhasPngidttency of

different tar %"ﬁﬁ' |
condi tions. Qe? %‘Qd&% ecu%ge&gg)“% S esoggf%@ggonﬂﬁwm%rﬁ@g obulolg%bg/ﬁnet her
natural or paBed, yoronstama,lEB/-Asysvﬂtlﬂ%,tGBal88)63§A@dﬁé’e®|-2394001as been shown t hat

f f wh '  MO2010/ 0381 / /. -
per Torm AR funct 1 BIFCOTTLARGIRG HIRTSGEAE VirRU PEFT e d iy AR Aoay

al so covers aﬂ}(m?@bbkp@ﬁbhdﬂ?h@hurﬁﬁrﬂﬁ'ﬁhm(ﬁ'ﬁlﬂ@d)rsmagbaﬁbléuﬁd odyurbbardf ng
fragment. Exanples of bindin ment s areOSfé the Fab fragnent consisting
of VL, VH, CLW&HH’ H9E- Bbﬁ%}?’ﬁ%““g(t ?“OP%?effﬁﬂbe"f SR o BosE S %8'98f the VH

and CH Sdormaj cﬁk With khB6n h¥mbh ASREREIKCR ML & 1oﬂge@1en&és%n¥lselaada g¥H donmai ns
of a single ant (iv) the dAb fragnent (Ward . etal., Nature 341,

544- 546 (1989)1ymamfrmnewrksrpgpewhfchehasnheé\wmmnor qng)of ﬁtealbgl)ezt dqgé@ﬁﬁﬁts a
bi val ent flégg%nno a%oaxgp&lir'lrg%{/ tlhﬁ%&qﬁ&fﬁgn{i i ok fe e3 th\% chain Fv

nol ecul es Whetr ei n in an mal n a ed by a

pepti de |i nkehumin sdquaickomay bhenatievin drfetaotuirtier bmuaasdmrastétmg)CDBF m an
antigen bi ndi n%gsciitei)bgﬁl rd et al, Science, 242, 423- 426, 1988; Huston et
al , PNAS USA, 884 K883, 1988) (vii) bispecific single chain Fv diners
( PCT1U392109965) apgthgughi 1h)a préferdnabpes of thetmvention &ntbody mulsculespeci i c

fragnents constructed by ne fusion (\W94/ 13 04; P. | 1 et al, Proc.
Nat|. Acad. SEPMPUHNE "99‘“62 QS’ NS arﬁ?re vS‘Bnggf"gH%u‘{P%'P Secul es

15may be spabplicged em(ert\h?ol' V‘EQfoné'iriiéelqfi’é?lc@s]c fofth Stk iR a§jR cRI0if ehza Aventiki ng the
VH and VL donmains (Y. Reiter et al, Nature Biotech, 14, 1239-1245, 1996).

M ni bodi es cofids kedwrthat swtm rwhpegiobulin dompips crspesiallyil} damsstase nade (S, Hu
et al. Cancer cBebieor S A0ERcoARbens A9 Bbecittlibfnchl SPOCi Tic antibodies are
S e corrventrona

to be used, e ma
In the case of either of the single chain binding domains, these domains may

be used to screen for complementary domains capable of forming a two-domain
25  target binding member able to bind IL 25, as discussed further herein below.
Antibody molecules of the present invention may further comprise antibody
constant regions or parts thereof. For example, a VL domain may be attached at its
C-terminal end to antibody light chain constant domains including human Cx or CA
chains, preferably Cx chains. Similarly, a target binding member based ona VH
30 domain may be attached at its C-terminal end to all or part of an immunoglobulin

heavy chain derived from any antibody isotype, e.g. 1gG, IgA, IgE and IgM and any



20bi specific anti bodi es, which can be manufactured in a variety of ways
(Holliger, P. and Wnter G Current Opinion Biotechnol. 4, 446-449 (1993)),
e.g. prepared chemcally or fromhybrid hybridonmas, or may be any of the

bi speci fi c anbi2be@ysiks agnents nenti oned above. Di abodi es pangdsso$wo7s@n be
constructed w thout an Fc region, using onlysvariable domains, potentially
reduci ng the effects of anti-idiotypic 25reaction. Bi specific

di abodi es, as opposed to bispecific whole antibodies, nay al so be

particularly usefbphe %gz,%eo Lhgs &yaﬂlc*aeﬂpquu LY NS TS e rarnel PeirEgOAL

in E. coli. Diabodies nd many ot her tides such as anti body
fragments) of appﬂCd)rﬁmAaaleartﬂ Amhcrag d§pb§¢d‘md¥10i9%/§3i7c2nnt»eb¢mpyeﬁ sel ect ed
usi ng phage display ( 94/138 4) .30 fr i e
di abody is to be kept Eglomneécm ,guilegr omﬁs?]akama?éét%ﬁdldgsdog{ﬁq| (;:gaﬂ‘m%l&trlect ed
agai nst | L-25, tﬁsadmdmbieapglyp@ndbereMefOMacledetdﬂ€lmdr§andaaxmassowaf| ed and

an anti body o ri ate .specificit i fi le WO
5010/ 038155PCT/ | BB Bebogiss aredsscribglis Eh @if%‘%g @Eﬁaﬁg?%éyifi,
knobs-i nt o- hol es engi Hﬁﬁfewag( fegionBof dhtibBiggRWaYle b tht invEhtRdrahay Heginclude

616- 621, 1996) i s possible, t? t ake nDnocIonaI and .ot her agtibodies
and use techni quélé’c?ﬁyl‘%"éﬁ seryences thapiaelyds ors 81 BETF glyrosylaiRisites Repending

anti bodies or ch I i r tely Hher
original anti bodbfs@{sﬁgﬂ&?ggﬁm ‘gﬁ‘%‘gmné?léf‘nb%‘%%m%ﬁ? Eﬁegﬁrﬁéss%l{lﬂs g{lttgodl ng the

i munogl obul i n valycesylation egiyomry. dFhus macleigmpideonsitugtsithat edeqdergﬂﬁcnmglme@ﬁebns
(RS o F ¢ 200 Al ndifidlE AN ANl Gl ORS ) WER ULl BERLORTR! S

framewor k regi ons, eren i munogl o I ns
EP- A- 184187, GB ﬁﬁcﬁseﬁ@sd\cmr FEPex%nﬁﬂeQM@Lycds@F&rneﬁ sitesbih yultalrwtx@mR)temg'amns of

the VL chain of aftedlnt reqgi on..

franmewor k regi onzl?ﬂﬁv ‘ng Y&%?@H’otﬂ?'damﬁ[}ﬁga?'){i% %‘Erﬁ'&?g y g B@/acé%%cep{]ng
the nouse f rarTEV\de<alfd€UlsC8tr of Tmous@réﬂnalee@bgnuﬁmyﬁamﬁ]su ddletiorgus tHeuman
framework or VL r‘eﬁg sequences nd sel ecgﬁn\g &lirran f ramewor k éggl on
whi ch has the hi BYE&Rtide sraugnrs gFo H%“Y’?F"g‘lﬁ‘@ Wfeaiiin prevestiopefadachient of
simlarity ofsi d@é‘rbbﬂylﬂratévﬁ@idﬁé%ttlﬁe%& dife EHaBTRANRF ko 804 gﬂéle%cl@@t‘ideVéhd%bWHn
sequences may be made in order to further optimze the resulting

CDR-grafted anti botiebdsn iaretiased by iardifferprtamming aad, deyrxemplst istméfidienyémt i on
ant i body nol ecul i i f \V/ referred,
. Y . %%g‘tlg\%gg)éﬂé -@ a)gzg dylgt?on si %hlé%@_\‘v? P%S?Jn{ﬁ%qgafngalv%{ S RE

single binding d on e| uences form
further aspects glycodytationsigestin proteihs inchidk thwandéshabedsin AHS ePat. M sl SFA1 i n
domai ns, especi al '&’EVE%@&X??' ns, are capable of binding target antigens in a
speci fic manner. he case of either of the single chain binding
domai ns, these domains may be used to screen for conpl enentary domai ns
capabl e of f 20 m Agtigen-bindidgdamain25t ar get bi ndi ng menber able to bind IL 25,
as discussed further i es of t@ Sa resent

] .bel ow. Ant nol |
i nvention may furt herlﬂﬁ%ﬁlffrr‘]’f‘ggs tB%VP?rBBEI?’ %WQ{%WP%F@Q v@ﬁé’ GMRErt ér eof .
For exanple, a ViunIfgkdiricly bliisdb hAEH EmBlenichBryTolsko BRlof @Rghilgen ko dy

| i ght chain constant domai nS includi ng hunman CX chains, preferably Cx
chains. Sinilarl 9maralaeavsgemgebamnhgdmﬁbenlytba@btd amnwuvﬁp@@aﬁm|antlsmy be

attached at Tts Gl leniltlt Sudbl, 25 aRAlch PRGN A pRRAIheavy

chain derived fr antl ody rI'sotype, d any
25  one or more antibody variable domains (e.g. a so-called Fd antlbody fragment

consisting of a VH domain). Preferably, an antigen binding domain comprises at
least a substantial portion of an antibody light chain variable region (VL) and at least
a substantial portion of an antibody heavy chain variable region (VH).
A substantial portion of an immunoglobulin variable domain will comprise at
30 least the three CDR regions, together with their intervening framework regions.
Preferably, the portion will also include at least about 50% of either or both of the

first and fourth framework regions, the 50% being the C-terminal 50% of the first



WO 2010/ 038155PCT/ 1B2009/ 007302 - 14 - of the isotype sub-classes,
particularly IgGlL and Ig&A. IgA is preferred. Fc regions such as Anab and
Anac as disclosed in W99/58572 nay be enpl oyed. Chineric nol ecul es

conpri Si Rgo alohRiget bi ndi ng domai n, or equival ent, fpeEwB®/@BBOLhher

pol ypeptide are therefore included. C c_)zgr_\g and expression of 5chineric
anti bodi es are described in EP-A-0120694"and EP- A-0125023. Fr amewor k
regi ons of antibody nol ecul es of the invention may al so incl ude

gl ycosyl atio t J WG f ibAN Sites.
Dependi ng upgﬁa%’té%}gﬁﬂ%gtﬁ) ncaglaﬁhéinnglgdﬁg?ﬁe&ttgﬁgﬁh g{aﬁgﬁﬁzﬂﬁ%'ﬁber IS
expressed, t Helduixnakresiduds aythedb4arininal onCerninad exd ofithe substaptiali partpfithe

constructs that. encode gl ycosyl ati on sites 10may b di,f.J e renove the
site or al terVﬁa?‘ﬁeé?Wa‘Q%&%C@itﬁ%%" g’f’fﬁ‘éﬁ’( ﬁsts?%atﬁg@ﬁt%iq%ﬁ’éél[)}hoecg%'%glgei n. For
exanpl e, N-glygasly HerhhiaRegibise For Bxamié cymitiuctis eftteigaisbiadifg aieaibastofr i zed by
an amno acid triplet Asn-X-Y, wherein X is any amno acid except Pro and Y
i s Ser or SThrthe pgsnbisvention madsdwireqombinast DRvieEhnigies sraydesulin s to t he

nucl eotide s Y b Bk Sdediby!linkes WhitoduBedo §¥GlithieOn Of
at t achnment 013 1 cgﬁ%ﬁmﬁégtﬂgﬁgﬁggbg&t thee ,g’\lsynl si de cohai n. Al t(laraeti on of

a singl e nuclobmingie,othen omsipulation seps. Aherimanipyiitivosteppincludditiief er ent  ami no
Ko by ocen Rt ortbsSh B iR RN AR b XE AR AR o 1 €,

Known procedd? S Tor inactivating cosylation sites 1n proterns include
t hose descr i beghencestih@udifaimmbisogl@ulii hedyZhains dtier 2dfatdeldomais (for

Ant i gen- bi ndi ng donai.n . This describes t art..of an.antibody

mol ecul e hi cﬂ’ig’BBlﬁﬂ? fhseé’éoqul‘i@o‘h?@a feéhoré’ﬁ%tfl“fq?l&eiﬁ W‘iﬁufﬁg M Phd is

conpl enment ar yela@s BAG. Or all of an antigen. Were an antigen is |large, an
anti body may only bind to a particular part of the antigen, which part is
termed an epitope, An antigen binding domain may be provi ded by 25one or
nore ant i bodyCaRRIsEbl e domains (e.g. a so-called Fd antibody fragnment

consi sting of a VHydogalikalyRised §f b sshse 8findIIEE, G041 iPOREY PEmAGRBIHE coNpri ses
at |l east a substantial “porti'on of an antibody |I'ight chain variable region

(VL) and at |peessncesofonpot mare fapturgs or fampasentan anti body heavy chain vari abl e
region (VH). A substantial portion of an inmunogl obulin variable domain

wi Il conprsi sgqkiedOl €ast the three CDR regions, together with their
intervening framework regions. Preferably, the portion will also include at
| east about 50% ofThés refees todhe $tate lin which e fomains, sargetrindingimembes b the

o100 BB 5 AP AT IEH LN B Per e 0
of the fourt hctsrdamenvith thepiessnt indeatidn. derhbereandiueteicicid ivill be frex o nal or
EACSEANGH NI 1 EREr TR TR T LN KR S
For exanmlee, pobpeptides ot MicIGE atias gah wWhidhdthéyOarsBsudalis tHefr natural

environment, or the environment in which they are prepared (e.g. cell culture) when

such preparation is by recombinant DNA technology practised in vitro or in vivo.

Target binding members and nucleic acid may be formulated with diluents or
adjuvants and still for practical purposes be isolated - for example the members will
25 normally be mixéd with gelatin or other carriers if used to coat microtitre plates for

use in immunoassays, or will be mixed with pharmaceutically acceptable carriers or

diluents when used in diagnosis or therapy. Target binding members may be

glycosylated, either naturally or by systems of heterologous eukaryotic cells (e.g.

CHO or NS0 (ECACC 85110503) cells, or they may be (for example if produced by

30 expression in a prokaryotic cell) unglycosylated.



5t he present invention made by reconbi nant DNA techniques may result in the
introduction of NN or C-term nal residues encoded by linkers introduced to
facilitate cloning or other manipulation steps. Qher nanipul ati on steps

i ncl ude the wohi@@sgsd on of linkers to join variabl e domachasfbebdisn?
invention to further protein sequences inchg[ng i mrunogl obul i n heavy

chai ns, other variable domains (for 10exanple in the production of
di abodi es) or protein |labels as discussed in nore details below. Conprise

This is general |l ya 45€shal Ratuls oF&1 eqbﬂ‘]cdiligqﬁéﬂ‘lg&s. that is to say permtting

t he presence of one or rmren%eat uges or conponents. 15lsolated This refers
to the state in whi chlivedditomioremtibodyr sgqtenbésnal tanget bding reerobertaneoriding émthieon,

or nucleic acid encodi.n uch bindin nber.s i1 | ggnerall in
accordance with tHRERY geé'ﬁ?" W@ﬂ?‘PB%’. &Efb'r?ﬂ’é?qsacé de‘ﬁug’lngln@ aaaclepg&?morl | be
free or substant ipalypgptidepuctifas adslded ddmath,tdn tovmpalt tb ligymelecul@ atothial | y

associ ated such ags of her 20pol ypeptides or nucleic acids wth which they
are found in éhe%l‘“cr‘\lﬁf‘ﬂrca?ra@ﬁwtfcdﬂﬁé‘ﬁf'?“ ES’rabﬂqHé“élﬂ\‘)ij %‘l‘ﬁ?@nm{%‘?‘ NRABE ¢ hey

are prepared (€. Gnenftid ofGH fNERIonHIS PN A UeRIcBBR188d1 1} nhay BRYcohRgAeR ANt

DNA technol ogy practised in vitro or in’vivo. Tar gét bi ndi ng menbers
and nucl ei ¢ aci d ¥y openzysereRatiad paptidyl bondsdnkedr adj uvants and still for

practical purposes be ealealthas [8fudf KATRAEISIE, BPTHEbRONd Wrhihye | ¥ be

m xed with gelatin or other carriers IT use 0 coat” mcrotitre s for
use in i Mmunoassapschedto autiblodies ofrihx ddvendidrhuspigromeaeivhalchbinistrg koeph abihe

carriers or di,l uent aen. used in,di 0si s or ther Tar ge i ndi.ng
menbers may gg glagcoggnu?%%%édr,na%lpg'h@ eﬁ% T lIuye %r}zyglf%s)%/% sélﬁhsgsol%orrgéer?éej’%hol ogous

(e]tcjkar yot i cI cel :c S p(eﬁ;ggiasfj}]lﬁ)ab@rs fhl&@r(irﬁﬁiﬁ@@h&ﬁﬂc&ﬂﬁ@ﬁ?(ies:ﬁbh 8s biotin }Wh&y] maybde
or exanple if produce y..30expression in rokaryotic ce .
ungl ycosyl at ed. d@@?@édl%%‘i‘%mﬁpfgf’ﬁﬁgg ta%lel’@Ol-etyAatSi P}’E#ﬁgl avidin i e

of target binding memgre. Hedatidhdl dturkGs @B&l%&%ﬂb{e SGAMATOF Bibel, theltApBet |
bi ndi ng nmenber according to the present invention rmay conprise other am no

aci ds, e.g. for nibnfieg pepberdaaybe prodyqsed by rerembingotteghnigue.dledbylth§swaiessionr
to inpart to khe Ul ] L . Sl Crd itionto
abi 11y to bilsd Snraassudngidais RATruaIBec CIRAE bRMbE Al hEeRERE T 00
a detectabl e | abelomaor. nay be conjugated to a toxin or enzyne (e.g. via a
peptidyl bond or I|inker).

Chain Shuffling
A further aspect of the invention provides a method for obtaining an
antibody antigen-binding domain for IL-25, the method comprising providing

20  combining a VH domain of a target binding member of the invention with one or
more VL domains, and testing the VH/VL combination or combinations for
antibody-antigen binding domain for IL-25.

| Said VL domain may have an amino acid sequence which is substantially as
set out herein.

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

This may be achieved by phage display screening methods using the so-
called hierarchical dual combinatorial approach as disclosed in W092/01047 in

30  which an individual colony containing either an H or L chain clone is used to infect

a complete library of clones encoding the other chain (L or H) and the resulting two-



Det ectabl e | abel s include radiol abel s such as 131! or 99Tc, which may be
attached to anti bodies of the invention using conventional chem stry known
in the 10art of antibody imagi ng. Labels al so include enzyne | abels such as
hor ser adiwah2@@osxdsdase. Label s further include chenm cptT/m0®@00®e2 such as
biotin which may be detected via binding;40 a specific cognate detectable
noi ety, e.g. |abelled avidin. Where the additional feature is a

pol ypepti de domain or |abel, the target binding nmenber nay be produced by
reconbi nant ta&f&maav%e?ﬁimding%enbaert;g%leeeeaﬁ@&%bﬁianéeamh ﬂ&b%k_@lsﬁla%ﬁéc{ﬂnﬁ;ﬂ@@d' ng a
fusion of the target bindi'ng nmenber and the further donain. ain Shuffling
A further aspsushagpthostidescnbeshinithat rgferondedes a met hod for obtai ning an

ant i body anti gen- biqdi domain for 1L-.25 LSk rovi di ng
20 Gonbi ning. o Vi SOiPePERorn st B sy a ol R BAE TR oh EhmaL oV ¢
one or nore VhmottouleiforsIL-2) thetreahodgpnbgrsingHNL conbi nati on or conbi nati ons
for anti body-antigen bindi ng. domgj or . IL-25,. id VL dqmaj,n may
have an anfno acid seqt@?‘nﬁré’g\ﬂl‘ﬂgg{_/ ﬂéfowggqomrlsmgVaraggtsgggmgmenﬁ)gf g‘iah. 25An
anal ogous et Biads MRYS BRI WARh CyiBPrided alBhtfiddP VH @mdTR bEHe PEseRGRven@ibh;ant s of
a VL domain disclosed herein are conbined with one or nore VH donmai ns.

This may be achi eved by(bpermpeinimgspidXH demaianyity? Plarahiboef antbedy Yhe so-cal | ed
hi er ar chi cal g&%a%{mwﬁé B{tibﬂh%%%%&h as disclosed in W92/ 01047 in
ual® col o

30whi ch an i ndivi ny containing either an Hor L chain clone is
used to infect a conpl efcpsdrécningrspidatibddyresleariesidr bigdingdo bt-B&randhai n (L or

H and the,resulting twoys 2010/ Q38155RPCT{ 1B2009/ Q043 - 17 - chain
target bi E%I ng menber Y@) §eé%/°\gggéﬁa?tho ngotl?fé{ c%\g\l} ?‘Hgi)ﬁ‘égé di spl ay
t echni ques such asintsnels g mieadl thb&tH and Vhdbmaink &ag e @rovided in Theufsrrh o€ pr esent

i nvention provides a nethod for selectjon of an antibod | ecul r
| L-25, the neP‘}?Efdf‘Scféﬁi‘?P?egi%Hd?mS’(bA‘)anbf) @PW@“’&”Y/ a@gﬁﬁ%’%ﬁ%ﬁmléﬁ?{‘é{ga

target binding nerpgspitRgty &imaoﬁxhngﬁlaﬁﬂgaﬂﬁﬁiﬁ? fORTUY if&ividaRl dymdimody VH
domai n of the present invention; b). conbi ning said VH donain
with a plural Ppvards, ferrrcampleyfrom 19ieai08or 61 hdemaioke ant i body nol ecul es;

15 Antibody molecules, and nucleic acid encoding such molecules, may form a

further part of the present invention.

IL-25
11-25, also referred to in the art as IL-17E, is available from commercial
sources (e.g. R&D Systems, MN, USA) or may be cloned or synthesised by
20 reference to the sequences of IL-25 available in the art. Murine IL-25 (NCBI
Protein NP_542767) is described by Hurst et al, 2002 (Ref. 7 below). Human IL-25
(NCBI Protein Q9H293) is described by Fort et al (Ref. 4 below). For production of
antibodies or use in immunoassays, fragments of recombinant IL-25 may be used,
particularly those truncated at the N-terminal. For example, commercially available
25  recombinant human IL-25 (IL-17E) comprises the mature protein sequence of Tyr
33 - Gly 177 of Accession No. Q9H293) and commercially available murine IL-25
comprises residues Val 17 - Ala 169 of mouse IL-17E (Accession No. NP_542767).

Nucleic acids and vectors
In further aspects, the invention provides an isolated nucleic acid which
30 .comprises a sequence encoding a target binding member, a VH domain, or VL

domain according to the present invention, and methods of preparing a target



(c) screening said antibody nolecules for binding to IL-25; and 10(d)

sel ecting an antibody nol ecul e which binds IL-25. In such a net hod,
the VH and VL domai ns may be provided in the form of proteins expressed by
reconbi nant wiblde10jagiss cul arly by a phage or phagem d DNAPCT/IB2009608302
plurality of VL domains may be anything fraomg104 individual domains
upwards, for exanple from 106 to 108 or 1010 domai ns. 15Anti body nol ecul es,
and nucl ei ¢ acid encodi ng such nol ecules, may forma further part of the
present 1 nventi ofnd %Téémber aV:H-d@rﬁamaér%OVI[ ﬁéxﬁﬁlg%@tﬁ&nwﬁn%ﬂe\vﬁ% céttprise- 17E,
is available fromco rcial sources . stens , USA) or may be
cl oned or synt heskpressingsapdnediee agid an %Cﬁmtl%qmgnn@sbwf product®npf saidabl e i n

2002 (Ret 7 el &R ipE e YT A dorsniBaedREmeY, TUCE' 0 (O
raguents of 2?22%“? nant |25 Ay bo.ped ot Lenl o Lhaset L ?i’faésat
t hegN- term naP. PSFIOER ‘fog (. Eoﬁ% egf%ciJ?%/reg\?Ef 5&%35 &ggﬁr@q@ﬁ@eﬁ%f

I'L-25 (1L-17E) CoiSEQSEBNOMS (Im'tllghedibﬁrﬁb@rﬂam@lﬁﬁe@éqﬂuées%mﬁﬁw I&? of
Accessi on No. QQH293) and comrercially available nurine IL-25 co r| ses

resi dues Val 17 -<xanplejgis-directed putagepesisia epoqdsother Wi agd Viydomams g {h

Nucl ei ¢ aci ds ang,Wa6b@" Burther, codon usagd ﬂlag'dé ViR, @ pl% ﬁmﬁe@pi’e@éﬁ@ﬁ‘%f ae
provi des an isol ated nucleic acid rch 30 conprl sequence encoding a

target bi ndi ng mepduegnce ia adesideshiedsheellor VL domai n accor ding to the present

i nventi on, nmet hod r . ‘oo

2010/ 038155P /152009?(5’8??5"85'%93"3@99" g.r&,gllr,%% \rﬁ%ae'rs‘,’la‘éd\’}Ifflﬁ'Sr?ﬁ?dne,“de%a
domai n of the i nuagetibomingumembercafithe pxsmntemperﬁmi Npckeid atidincludecDNA :mdunder
conditions to brlr@g about production of said target binding nenber, VH
domain, or VL do /?\ and recovering it. The nucleic acids of the |nventi on

may conprise the sequewc&sc ao@d adcefcﬁr\/g’:motthéprﬁwht inomldnhﬂi)ew‘m;{ree MNA or RNA
CDR- encodi ng r egi ons) §IE§ NQ 40 (for, hegvy chains) SEQ I D NG 26
(for light chai népd gy Mtogpmwklwg'@eg@ ereRcs ‘ﬁﬁd’qulie%qu“%? as set

exampl e, sl a5l icGPh&n T AAERRSSDNR fRAGHIE RS HelspMitialdolinolofi ns of {he

invention. Further, codon usage may be varied, e.g. to optim ze expression
of the sequence iencempRssss e A graledtid Vith !tmih@lffmd@emnce invehich bhissubstitiged

provi des an isol %reﬂ %L@érﬁeﬁ%cﬂ ?gtg tar get bindi ng nenber of the

present invention | c acid and RNA. Nucl ei ¢ acid
according to the pr esgrht prasergribveatiomalyo pronjies setdbAonexaRile inrbe fory dfe

whol | tiall t het t
T5out et et n' enc GIERISLNe by FEL of BRI RS Spdiehtor ot SoarEa " and

20  cassettes which comprise at least one nucleic acid as above.

Suitable vectors can be chosen or constructed, containing appropriate
regulatory sequences, including promoter sequences, terminator sequences,
polyadenylation sequences, enhancer sequences, marker genes and other sequences
as appropriate. For further details see, for example, Molecular Cloning: a

25  Laboratory Manual: 2nd edition, Sambrook et al., 1989, Cold Spring Harbor
Laboratory Press.

Vectors of the invention also include viral vectors capable of infecting
human cells in vivo, e.g. adenoviral, retroviral or adeno-associated virus vectors.
Such vectors may be useful for expression of a target binding member of the

30 invention in the cells of a human or animal subject, to provide for production and

delivery of the target binding member to said subject.



enconpasses a RNA nol ecule with the specified sequence in which Uis
substituted for T, unless context requires otherw se. The present
invention al so provides vectors, for exanple in the form of plasn ds,

Vi ruses, w 10/038s3ge, or phagem d, cosm ds, transcri pPCDIB2009/08730Z €SS ON
20cassettes which conprise at |east one nycI eic acid as above.

Sui tabl e vectors can be chosen or constrlucted, containing appropriate
regul atory sequences, including pronoter sequences, term nator sequences,
pol yadenyl ati on Seﬂ%@&Eﬁ%cld%@&%eeenc%@mgam&g& blmﬁg@.emgemh@memoher
sequences as appropriate. For further detail's see, ~for exanple, Ml ecular
G oni ng: a 25wibiorome especirernpetablylinked th 2 promotesserbifess Rxpsessian of thedgrzet Col d
Spring Harbor,.Laborat Pr.es so incl ude
viral vector sblgg agie 8?"5%1?03&‘?%&-}1?3 \{%S%e'ﬁ’éﬁllclr‘ftdg?t\/'k)swg%g? Q&ggllnow ral,

retroviral or se@d@ﬁ@t@&smcataemessiohuad/vsesetcmtmn ofSthe hargediraiirsg mambereinus ef ul
for expression of a target binding of, the 30|nve tion in bhe cells

of a humar® oran¥grfeam a hesteell. Np@e@%wag{ef BAder,segpRIcEs WA ?I‘H“ el y of the
target bi ndin ALY/ AP kARA0RIAPER02 - 19
N s LY A e et e S
i nvention wi | theihpstepkh aspect be operably linked to a pronoter to effect
expression of the t, i ndi r S equence nay
include at its 5 §J’}{?QE lfateagﬂ% H%’ecg%{e};té@ge%@%%&t 3‘%"“&&5‘%@. on and/ or
secretion of infudoaidd@lin ladeh seguenesiaitholigh aa@ndmatunbglobulin femmatian | .
Numer ous swtabl e | eader sequences known a jnt art .and may be
sel ected WY alepdsr seavense B ‘g @R‘%’Irlseq“ﬁ““telfé?“@rbte ‘F%ﬂdnﬁ‘ﬁa{a]e%ﬁffmb?% Tt he
host cell. Subipdken oeadfcr{crﬁaﬁgyﬁﬂﬁﬁﬁvmsédéﬂeqaéneehm@u@a PrdTeablyEeRal i an
i mmunogl obul i n '| eader seguen al t hough a non-i nmmunogl obul i n manmal i an 10
| eader sequenePression 0§ ¢ Il'ballllé@ﬂ!’eYL tresheueneifiwgehbe used i nst ead.
Preferably for exp &g@ may is
used. Preferably fé‘;’sﬁ@%})?@gg&r%MW&%%&%%Bﬁ%ga;@m 16{212 !elféﬂggrauence IS
used. A sui tabte | eader sequence for expression of a VH domain of the

invention,is: 15 E A suitabl e | eader
sequence %%r expresﬁﬂ%biﬁm &é(ﬁl@lﬂcﬁ%nu on is a human or
murine VK | eader sequmlea&n@éqlﬁnéeetbuemasmy)fbemdmna?h@aftlhea':demimeiquence:
MRVPAQLLGLLLLW.PDTRC ( SE or a man honol o C
MDVRVPAQLLGLLE V@F‘m‘\f{eur(' |!£\|9(3 ggnce. Sug‘aﬁeﬂ“%‘f%"ﬁgg’ar‘&énp?f t‘j?ﬁgeéxarrpl es

we have used gxpg&Resi on constructs t hat |ncI ude a Hndlll site and
consensus Kozak sequence | D NO 41) pr eced| ng the

( AAGCTTGCOGOCACS
codi ng sequence t hMR WM%@EELWWW%WQQE%HBWQ S8R EndnERloetRi s i s

sui tabl e $@r ea&g lQI'R\HfA DeGRNEL qﬁbﬂ(@? i NO: mam"ral i an host
cells. However, const(?ucts nambe use E(}gpen I'ng upon the preference
of the experi rrent ePn thﬂabwhmarlmdsg exaeinleswr: have ubedtdxpreasion pagyrugethatn is to be
expressed. i 1ude a Hindlll site and consensus Kozak sequence (AAGCTTGCCGCCACC,

SEQ ID NO:41) preceding the coding sequence that commences with an antibody
leader sequence. This is suitable for expression of the antibody domains in

25 mammalian host cells. However, other constructs may be used depending upon the
preference of the experimenter and the host cell in which the antibody domain is to
be expressed.

Many known techniques and protocols for manipulation of nucleic acid, for

example in preparation of nucleic acid constructs, mutagenesis, sequencing,

30 introduction of DNA into cells and gene expression, and analysis of proteins, are

described in detail in Current Protocols in Molecular Biology, Second Edition,



Many known techni ques and protocols for manipul ation of nucleic acid, for
exanple in preparation of nucleic acid constructs, nutagenesis, sequencing,
30i ntroduction of DNA into cells and gene expression, and anal ysis of
proteins, amngoeasossisyed in detail in Current Protocols i rckpb@eadoaso2

Bi ol ogy, Second Edition, WD 2010/ 038155PC]'?6_132009/ 007302 - 20 - Ausubel et
al. eds., John Wley & Sons, 1992. The disclosures of Sanbrook et al. and
Ausubel et al. are incorporated herein by reference. Host cells and
production of tangeihePihdlicad, BRARRIISy & Sons, 1992. Theldidcidifites 85DARBrodK avdldes a
host cell transfor rreg with a nuclel ¢ acid ' (e.g. a 5nucleic acid sequence in
the form of a veendbAksubtl at ak arerinenrpérated herein by referense. enbodi ment, t he
nucleic acid of the invention is integrated into the genone (e.g.
chronosone) of t cel | n ' Yn onot ed by inclusion of
sequences which E?(S:}%%ﬁgeanrdecrgd ﬁk'ﬁét%?%?ée\%\ng{;‘ﬁm?he&goeeggone, in accordance with
standard techni ques. AGArtlertaspeat proeidess paxt celpransfatmed avithat vsibicdcidieadact i on
of a target bjnding.nmenher of t.he inavention he..met hod i ncl udi ng causi ng
expr essi on fr%)m 8‘!’1‘8‘88?%5 SHIENE 'B%é%{‘]’ no ﬁgﬁdt%rt) ﬂgpﬁd’&veﬁﬁ?ﬁ'corrpri se cul turing
host cells under condiddmermbodimdnt,aRkbimicledtiacid ofSihk thvearigeis ifitegrdied gntogreber .
Fol | om ng production by expression VH or domaj n, or, target binding
15menber may be BEOMEES ‘Q'HHWS?O‘%)ro?f}leé’(??‘tﬁi{h&teﬁmloglﬁatyepﬁlpéo’ﬁ‘étfﬂB?’que, t hen
used as appropri flcfisiof oFeEdueAked X RbieRBcoMInARAMiIhSRe gerdhRPiof

i solation and/or purification of the product. Fol |l owi ng purification
of the product t esordanefewithstaadand teshmiaess. nay be nodified by physical or

chem cal meapg, for e%@g})l ?thgpasbgcitt(rgféw&% a%ﬁ%ﬁéﬂp}f&le&ggﬁ'?ﬁ% l%.gée'f'gﬂldﬁ'nlgt er,

e.g. increase, the stabi y or ogi cal otein.” For
exanpl e, PEGy| at membef ofthetneEmsont theadthahiaclsdiop cafsirgxixprassok fromrenggdisgich i n
e

the art and target  hindi,n nbers ,of the i.nventi.on in
form A mothoa orusiis At Sarigted Savicamer sy FHERE nERFRB el fonicRt B9,
conposi tion incl gebidagioatoflsgid3arg@tendifidinkinb&rdl conponent, such as a

pharmaceutical |l y 25accept abl e exci pi.ent. ) The eseni inventj.on also
provi des a reconbi nanfoliydpe peductige Ry Fxpessties & ¥ Wn\ELSPmﬁWcP’é‘iaEgeh@Pg@gor

vectors as ah9vemembRimhEbe is@ﬁite‘adzﬁ%i?giin?lg%dé\ﬁﬁlg@?,suivéﬁl@(ec%q&oﬂ%h RisedOds

target binding nenber as’ provided itse orns ah aspect of _tF1e pr esent

i nvention, as doepprapnia. hddnesioduofededictionmay cemprissrioirpeaf igplastonand/ofhi ch 30
nmet hod conpri sespgﬁ(ﬁ)gﬁgg%P&efpgooc{@c@ncodi ng nucleic acid therefor.
Following purification of the product the target binding member may be
modified by physical or chemical means, for example to introduce protective groups
20 that alter, e.g. increase, the stability or biological half-life of the protein. For
example, PEGylation of proteins to achieve such effects is known as such in the art
and target binding members of the invention may be in PEGylated form.
A method of production may comprise formulating the product into a
composition including at least one additional component, such as a pharmaceutically
25  acceptable excipient.
The present invention also provides a recombinant host cell which comprises
one or nucleic acids or vectors as above. A nucleic acid encoding any CDR, VH or
VL domain, or target binding member as provided itself forms an aspect of the
present invention, as does a method of production of the encoded product, which
30  method comprises expression from encoding nucleic acid therefor.
Systems for cloning and expression of a polypeptide in a variety of different

host cells are well known. Suitable host cells include bacteria, mammalian cells,



Systens for cloning and expression of a polypeptide in a variety of
different host cells are well known. Suitable host cells include bacteria,
manmal i an cells, WD 2010/ 038155PCT/ 1B2009/ 007302 -21 - yeast and

bacul ovi mus 2aysisesss. Mamral i an cel | |ines avail abl e i rct/moewdo7oor

expressi on of a heterol ogous pol ypeptide, 1 ncl ude Chi nese hanster ovary
cells, HeLa cells, baby hanster kidney ce NSO nmouse nel anoma cel | s,
YB2/0 rat nyel oma cells and many others. A conm)n preferred bacterial host
is E coli. Sihgy maeénsvm géteﬁ@t mﬂgﬁaﬁﬁneaﬁnﬁeatammye hRIARRES 10
prokaryotic cells such E. "coli 1s well established in the art. For a
revi ew, see fexpressmpzlfe hmerql@muhmlypwndsmlmecﬂhmsggynger ®a5y. Gis, Helag1)
Expression in tic Jls' i i t e
skilled in th§8g§ ﬁarbé'%aglﬁtef)gltdngyn "#'8?‘9%‘? 04 ﬁscet'ﬁ%l%logrg %Yl?’a*%%/p ef\%ti'ﬁycf%r}ggrrerrber
see for recent:elrsamdmy ofHers. e asimen,Reéferréd bactetrihPRB} is@ircoli. 100pi ni on

Bi ot ech 573-576; Trill 5 nion Bj otech 6: 553-
560. Corrpo§| tions The exPﬁ?ﬁ‘Q"ﬁi&é’Pt&&é@ﬁf‘?{%ﬂn &%@P?q‘%r%&tlﬁ% Sto the

present invenkhdiks E2B6; fsQbelllksfiblished ¢ e dANF6r Mevitw, Ree RF e@Alle | Nvent i on,
may conprise, in addition to active 15i n?r edient, a pharmaceutically

accept abl e ex®liskéup, A.Bipflieahnologyf% &#5-551 €89 1) Faiprespiopiherkapetie celly i ’§ wel |
known to thoseyialté IR dviideierodhdse SRHER it &t biPo @M%fi BEudiRAPYI C and

should not interfere wt he e?élcacy of t ein e ient. The
preci se natur targxft btddmgcacmberseorfora’ectaaat remv«erﬁoabxampw Rdé]bréﬁd(1<9ﬁ3)t(hlarroute of

adm nistragio I us
20Therape3{’i c ﬁ‘é’ﬁngh%%gg %7ﬁeTrt’lg é{ alb{]l]r?g?)n%urr %m%n I&te%)eg?}gpar ed for
storage by rri>55(mg the target binding nenber having the desired degree of
purity with optional physi ol ogically acceptable carriers, excipients, or
stabilizers (see e. 9 "Rem ngton: The Science and Practice of Pharnmacy",
20th Edition, ©o8W@ESiUMRSy. Li ppincott, Wlliams & WIkins.), in the form of

| yophi | i zed powder This PG AD cERpdittions SccoRBBELRUBOpRséhlirveatich, aRKCi pi ent s
or stabilizers are nontoxic to recipients at the dosages and.concentrations

enpl oyed, andferes ifrscordaicsrathsthe Rresent FSRYMTaMEY CEMPRSR, & addilipndPRENVeor gani ¢
actds;  anks oAk e YHaHEhaG R0 QR RS ich butieh Sk A MY (1 oSS
es| due

than about" 10 pol ypept pr ote such as serum al bumi n,
gel atin, or inthenmgleohiamelismonmpde thosd $hlldﬁdpoltw Sush sratesials should be non-

I I | J. d d i ne,
romine o 1 YRioER e RAL Rt Min MiRR B W6 ulRe LB he pRRRE) S0 T,

i ncludi ng gl uaaar, ofnmmsa,orethedﬁmtehamm deberdadn nhg r(agemﬁailnsmshatam EDTA;
sugar al cohol s such as % 010/ 038155PCT/ 1B2009/ 007302 - 22 - mannitol or
sorbitol; sal t*hf r'ﬁ?yrallﬂfq{ Ak B inielony G INY@VEOYS-um  and/ or noni oni ¢

surfactanbg such agh ﬁ’{;@m oA A0S 5 BE tapQdt YRldMg RARbEG Iy e Hréfiaed for For
t he target binding er to be used for .in vivo admni stratl?n it nmust be

sterile. Thi sSﬁosagF@mngt biagiag msinber having the desirgd degige ot B¥ritY e
filtration SMRERranGs. Wé&g%ﬂcﬂlﬂcc rgiﬂl@c‘!&rﬁ&slékgﬁmnﬁ 6fi§thtﬁﬂze‘?§‘ eeeg.

reconstitution. e ta get 1'’ng mber ordinari | orea I n
| yophi | i zed f §RemimgtonnTho$cienagrand Practice of Pharmacy”, 20th Edmon 2000 pub

Lippincott, Williams & Wilkins.), in the form of lyophilized powder or aqueous

25  solutions. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at
the dosages and concentrations employed, and include buffers such as phosphate,
citrate, and other organic acids; antioxidants including ascorbic acid; low molecular
weight (less than about 10 residues) polypeptides; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone;

30 amino acids such as glycine, glutamine, asparagine, arginine or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose,

mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as



Phar maceuti cal conpositions for oral admnistration may be in tablet,
capsul e, powder or liquid form A tablet may conprise a solid carrier such
as gelatin or an adjuvant. Liquid pharnmaceutical conpositions generally
conprise a hQbh6iwogsiearri er such as water, petroleum anipgahesoovegaet abl e
oils, mneral oil or synthetic oil. Physi ol_g ical saline solution, dextrose
or other saccharide solution or glycols such as ethylene glycol, propylene
glycol or polyethylene glycol may be included. For intravenous injection,
or injection at tignfbict siibiidf; Si-Rirfih cobMEriGRIsPolBuna. a8 hotbrdit be T
the formof a parenteral 'y acéeptabl e aqueous sol ution which is
pyrogen-free and shrfactants MblaeTp'bﬁ'n iPhoories aripolyethylens ghtspl (PEP). Those of

rel evant skill |nthe Fal |

using, for exanple, t%ﬁlacrg?/e d&? elga%ﬁogég%%dgrﬁl qaﬂfﬁaﬁg%t?ﬁnelg?ﬁgn
Ringer's Injecti on ,steh&cﬂ‘aj‘sedreahr}g&rcomplhmeeby ﬁhmt:oﬁ’nl&segh/saenleéhrauon
stabilisers, huffers, antioxidan and/ or ther addi tives

i ncl uded, as ?eqmmmﬁm&m@owg’ééyw tzaRon ﬂ%e‘ﬁ‘fqnéthm“o" yl-h"aﬁ{ﬁ‘:tpresent

invention provi dgmdify méhiBerldrdifidrily iWiB bd s@EIITN Hophilized foriar imsdluteandi es
against IL-25 are effective in preventi ng or redu0| ng.air

hyper r esponsi veness i &b ymaseutigalqompogitignsier Blfa adminpgationmay g?]‘"cfﬂ'életaspect
the 25 invention QW g65dé o?ﬁ%@ﬁ?ox‘ﬁf thﬁaYé?rx‘ﬁ %mﬁhsé £ 50l AR IshioNeas

hyper responsi veness in-a subje Z need of treatnent which
conpri ses adm ni geletin ngart oljevaet. suup@axhamacawtge copipeditiens genetadly comprise a

parti cularl v g0 Sabidiae: TPhesulder Aedl Utfal br ABeisb AYGHIGE: BABPCL {he

i nventi on prOV|de ucl or treating asthma in a
subj ect in need @9nthet£cainhﬁmysnwluguial sahrrpsolem delrase st mhemgccthan@@s;dimcsm:q ect

t t bindi t I nt I
L 25 asthma | nebiaBeud) PRRbIEse draalror e 2] OIS e 0L BRO B 302 -

23 - The above mgfdiasta. may be practiced with target binding menbers
(i ncluding conpositions thereof) according to the p resti,;{}?~l [ nve tion, which
are useful in bindi ng FPbindAYENIMBITERCHBIPT iEAGB A S SLE & ishiot "?ECUQ’S Wi th

therapeutic pagt e@ﬁ%@dleﬁtmlﬂ kit ﬁﬁ@%ﬁﬁﬂ%l]ﬁh&%@ﬁl@% ﬂlé?)uW%lﬁthod WhiéR is

pl ays a role. dition 5to ast I seases I nclude ot
condi ti ons assocmatcmdnmﬂs hnd hds saitatle pHnisotonichy ard Sahity: él" hdﬁes@fa’slév%mdklll in

ul cerative ool | Uhge T e IBARCS oI LA DL BRSNS R IMAL Neaier 0ot

bi ndi ng nmenbers (II hnc g conp ST oNS ereo that may
be obtai ned as d%mb]ebeabhbaeIS@WuhﬂChlbﬁdahmn’pﬁ,rlyngﬁgséngaﬂmhehactélfed Betgets ndi ng
menbers (including corrp05|t|ons t her according to th 10 nvent.i on nmay
be used in a met ABGCtAN. RressEvaENMgs, f‘??\‘gﬁﬂl H erﬁf%‘b‘ﬂg'ld ‘Prr‘ﬁ ﬁgﬁlﬁ')ve%?‘ay

di agnosi s i nzburrq,@,&qu&al dBkqar] ect. Such a nethod of treat ment or

di agnosi s (which may i ncl ude prophylactic treatnent) may conprise

adm nistering to_said subject an effective anount of a target binding
menber of the i ndRIaPEHIC Yssepfihainyedifeases and di sorders are di scussed

further bel ow. 15A SOT%%YésQ':ﬁ@m‘eﬁn&h?roUﬁi%s r 1 1130 §1R¢ 2 BEREhsRAtiGRIRAET
(including a conpositions thereof the invention in the nmanufacture of a

medi canent for adniibadiesragaingtiL- Qiﬁraeﬁmwn ippreygitinglor sdu¢iag irway
hyperresponsiveness in vivo, a key symptom of asthma. Thus in one aspect the

25  invention provides a method of preventing or reducing airway hyperresponsiveness
in a subject (e.g. a human) in need of treatment which comprises administering to
the subject a target binding member, particularly an antibody molecule, that binds
IL-25. In another aspect the invention provides a method of preventing, reducing or
treating asthma in a subject in need of treatment which comprises administering to

30 the subject a target binding member, particularly an antibody molecule, that binds

IL-25. Asthma includes allergic asthma.



Clinical indications in which an anti-IL-25 target binding nmenber nmay be
used to provide therapeutic benefit include any condition in which IL-25
has 20pat hol ogi cal consequences. Thus in general, the target bindi ng nmenber
of the inwendoossissay be used in the treatnent of any eOnaBRIWIV7HIsOCi at ed
with an unwanted Th2 response or type-2_pgsponses. For exanple, the target
bi ndi ng nmenber of the invention may be used for the treatnent of al |l ergy
and asthma, particularly asthma. 25Anti-1L-25 treatnment nay be given by

injection (e.g. intrhaysiveidilddsaythé pravéiddd With tay@i BindRighRetiberdnt i - 1L- 25 may
be delivered by gene-nedi ated technologjies. Alternative forpulation

strategi es na!(mpltudmg@@mp@%wamfﬁﬂf%a@efdd%loéhq RFESeSt MveRions WHKB4M% ory rout e.
The route of ﬁgefpuﬂh%Lr{dﬂiér@@{xgg%fg?%g%tgécI i aclf%ntopﬁ @?‘Xﬁiﬂﬂ?ﬁ?&!{tﬁgl

characteristicS of t consi der at’i ons Ct
30di sease, t o pohiiatiis earéfuls idisaasgs and digordérnimivkieh 8i-38 plafys ecols. Inl additiwor dance

ith th t t t de t
Fhdivi dual S ROHTS Sheh s g g b iPoRfigne SR ity B eA *©
2010/ 038155PCE4 E1ct2004dA07 3% cerattve coRfis. EMHeiny@h@isBrHytalso B Yractieed nith

sufficient to show benefit to a patient. Such benefit may be at_ | east
amel i orati on @fhentarges hisdingreersyarptingivdingeompasisions tetsofk whighbisddb@2ded, and

rate and timey }@Hai%g%taﬁu@ﬁ‘a?&é%ﬁ@édpr A Bobw W the a&%ﬂ@?ﬁ‘ynﬂé‘eiéﬁﬁalé’@t ure and

severity of elng treafe scription treat nent, e.g.
deci si ons on 5dosag”ergetlmndmg nmuersr(utchdmgemptpnshbmd thGIyOﬁfacgnedlegmthe

ractitioners.and.ot her. nedi.cal dac f ody are
RerT know0i ninatsh pey bEEH kA risHi ¥ po BBt GRI MG RRIZ R BrOCY 27
659- 664; Bags hamagﬂﬁ)s[ﬁ in &umah or 4riiAAllsubjot. i Suolw ,meltlmatwfmneamydnge:t disgresd

Radi ophar maceut | cal s ‘é({’L 2}%, The reC| se dose Wl%d ? a nunber
of factors, iA¥hig i“h'ﬁ‘Wr\ SRIPP éﬁ"ﬂétré PIeR% dRRYiCOMPESe 2AmigHs §’|"§“b

treatment, t h%ulﬁ’e@t%n %f}gcti\/@%ﬁ?o'uﬁfbf‘%ftafg@t%lﬁdlﬁg@‘rrkﬁlbbﬁoftth@ﬁvéﬂlont f]ﬁeﬁx’b&@y

nature of the antibody (e.g. whole anti bOdf\; fragment or diabody), and the
nature of any ddseases:mabdleorﬂabete discussel dyrthepbelewl e attached to the anti body.

Aswyorcal gt body stk %6 b iubaRgRifk Al (ripgand L1012 MRy be

adm ni steréd intra as a l'us o u5| on ov several hours
as 15appropri abmpbmcmshhemﬂ ofiibe irogutionsid tlmhmmuf&tlkrelof apdisament for
adm ni stration,i nclude intravenous.i n z} {1 over several hours, to achieve

a simlar totdfm& 8?’.‘98*188‘&80”‘1‘?%1“&? %" dose for a single treatnment of
an adult patient, dhnhl mﬂi;éatlikﬁlsmi Ofﬁtbhfah@.ﬂ@elIL-)ZSadgetSttu&ﬁné membbi haly Bn and

infants, and also adj u d for body rma15| r rtion to
mol ecul ar wei dftd ‘OW%Véier@ﬁ‘LaEe% e %‘Itr‘ 3y cﬁ? H%H’I“y“'h‘f%ﬁc'g? &Eekl Y,
20weekly op ?{ht}%c'amo%éq%ﬁoesaﬁ'hﬁﬂﬁ gBhE Al Bk it Bet BindiRlEmBRYE STtk A

further node nistration enploys precoating of, or otherw se
i ncor por at i on iventin mayjhemeldngﬂd'émamt of any oshdlitipn asseciaied ivrith anarmunt of

ant i body w1 | GafiEd 1RSI0, 5805 0bnARPEORLEAER, HXASREBANS

anti body nol ecul'e 1'n sone ments o ventlo |s a
member of the invention may be used for the treatment of allergy and asthma,

particularly asthma.

25 Anti-IL-25 treatment may be given by injection (e.g. intravenously) or by
local delivery methods. Anti-IL-25 may be delivered by gene-mediated
technologies. Alternative formulation strategies may provide preparations suitable
for oral or suppository route. The route of administration may be determined by the
physicochemical characteristics of the treatment, by special considerations for the

30 disease, to optimise efficacy or to minimise side-effects.

In accordance with the present invention, compositions provided may be

administered to individuals. Administration is preferably in a "therapeutically



25mononeric fragnent, such as F(ab) or scFv. Such antibody fragnments may
have the advantage of a relatively short half life and |less risk of

pl atel et activation, which nay be caused by receptor clustering. Custering
whi ch gi ves wo sokssisd at el et activation could be either etribzoBGommkecul es
or of IL-25 with FcyRIl nolecules, for instgpce. 30If a whole antibody, is
used, it is preferably in a formthat is una Ie to activate and/ or destroy
pl atel ets. The 1g4 isotype or alternatively "designer" isotypes derived
fromthe 19G 1 b@ﬁ'&bﬂ'@ﬁm()ﬂﬂ"Ethls%@mg%ﬂﬁicfe‘ﬂf‘ﬁ)ts'hyﬁ'tb%némQ@é paRn?, SuchBenefit

2010/ 038155PCT/ 1B2009/ 007302 - Cark, Arnmour, WIIianson) are
preferred ch0| ceglaYQﬁﬂI leagt aaxntwm@:yoﬁaté@mae§ymgonbewsa§mal M@wtas F(ab') 2.
I n addi ti on, I vvlth
dual epitope spec ﬁ([;:glt[ %rpd)?}“ﬁaté)%‘m”'ﬁ%g@%%é?fgagggn 1?tga(éf§gh‘|)@e y sc@g g@ﬁ

be used. At hougbncsswhntamfwhboﬂlbmgtrema& Presaription bEegument, € udecsidnsgn 5a
hi gh association rate tao individual G rul.e out this problem
Target by ndi nty nEMIEF SCgp WD 5F BB Ryt eru et tigasgannd Shr e

admi ni st er edI in ttbaoxfsomp@fpna:embadsrmtdaawd ddgate \Oamﬂﬁhilh(llﬁb arW@EéIDed"éBMann
conprise at |east one cQ nent in addition to the t er. A
Carbet bi ndi ng. muAbEa TR, heeratt: o ouk Baarhone & B il i SHA RTERD:

10conbi nation w {fimah&tdh; ukﬁ@@&ﬂ@l@écﬁoptﬁhﬂ&%ﬁtn@als@bﬁ9-1922)“5| y or sequentially
dependent upon the condi t| on to be treated. OQther treatnments may include

the adnini stration of Thepreeiss éosaoeagemdplapxma panberfof daoteys, in¢lading yvhether
non- st er oi dajg anpe a'nﬂfx%og Rire é@ngﬁy&sfoﬁ?reﬂmeﬁﬂ'ersl PJcQt?cﬁmtc?ﬂHé ?rebm‘l&r of en

or ketoprofen) or opla as nor Monl stration o
anti-enetics; or tre:hed almhrprmxsatﬁmtre0ﬁthafanabody€(agtwbasteanﬂﬁmdy, fragmpauod 15acti ve

agai nst asthma, ener al | br onchodi | at i ch, produc
et oot e AERSLS. anf b rieragy S deieantie BESR: ol SRR SHETRA T fhe®
sal but anol , sal neitjoal.)A typicPahtibadg des¥ngilleah the rangR0miS - 10gadnd Ryt sy  of

PDEI V. Assay met hods , The, present invention provi des a nmethod conpri sing
causing or all omommmsf%wrﬁtfneflsléat 3 befus orasgiIRfysinR AEESe ¥l loyiR aed herein

to IL-25. Aspgot %roﬁ%@to@cﬂﬂb@&e%xﬂéé'ﬂ@sepbﬂ&?rﬂoﬁeé’éﬂé@mtﬁstﬂaﬂoﬁt%dlﬁ’d@ ng

adm ni stration of "'a target binding nmenber, or nucleic acid encoding a
target binding ninigeenousinfusiomener seyeesl powe,eto |a¢hlwqa%mllmptaéRWIa@vq GPSEL| SA,

vestern bl ot | nogy L TUHARLSXS PONAT S ACTRUAAPLERLPLIA A0 BLpBLEKBNAK,

chr omat ogr aphy. he™ anount 0 of targ
may be determ neddjufﬂataﬁirbhtd?dremmdmﬂanbeart@dlatmjhst@l fbhethmubbd)ofonhhte imnt i gen
in a test sanple, which may be of djagnostic int rest (]:lrhe reactlwtlkes of

anti bodi es on a BQHﬁV‘Q“r‘r‘é?mﬁ’é“]&ét"é'rg EFUBSISRSY E)EﬁPB?)‘F gl dailyexyice-wee

Radi oi mmnoaz@ayw(eatlf\ r mSn@REInRPGAY, At the discreRaslbPme physiciaf) | abel l ed antigen
is mxed with unl abelled antigen (the test sanple) and allowed to bind to

the antibody. Bound afitfPgkss m%demﬁ%mwttayoseﬁamt RECc9atigEof 06 StHSEVisht | gen
and the amount ofcbaid}df ity SndRELAE 8RR Er bich ke i abusiiranfibdigd. The

nore
will be determined by means of appropriate experiments.

An antibody molecule in some preferred embodiments of the invention is a
25  monomeric fragment, such as F(ab) or scFv. Such antibody fragments may have the
advantage of a relatively short half life and less risk of platelet activation, which
may be caused by receptor clustering. Clustering which gives rise to platelet
activation could be either of IL-25 molecules or of IL-25 with FcyRII molecules, for
instance.
30 If a whole antibody, is used, it is preferably in a form that is unable to
activate and/or destroy platelets. The IgG4 isotype or alternatively “designer”

isotypes derived from the IgG1 backbone (novel Fc gene constructs W099/58572,



WO 2010/ 038155PCT/ |1 B2009/ 007302 - 26 - antigen there is in the test sanple
the |l ess radioactive antigen will bind to the anti body. A conpetitive

bi ndi ng assay may al so be used with non-radi oactive antigen, using antigen
or an anavogue/odsissced to a reporter nol ecul e. The repecrasonpioesal e may be
a fluorochrone, phosphor or |aser dye with_spectrally isolated 5absorption
or em ssion characteristics. Suitable fluorochrones include fluorescein,
rhodam ne, phycoerythrin and Texas Red. Suitable chronopgenic dyes include

di am nobenzi didigk, AdnitRl, WARNLE) Arel PRELHEECHIRGE OSRIaRE Hnfbody/tkdgied Rl may
particles or particulate material such as | atex beads that are coloured,

magneti c or pée asedgsushias F(2ba. aiddisiongvkale antibodies pefragraents (e Flape2Ment s
that can diregt or, i.ndirect. cause..d Le si . ksual l'y
observed, el egiﬁlbéwle@ﬂlpﬂ/éuﬁgf% 88"63'?{%8?' ‘Iﬁée .ﬁ%e?g@%ﬁ?ﬁgﬁﬂ%ﬁ S\rérg?ecul es
may be enzynegCBhimah beasedl XiBoughaath ansntiddiaherd enaylpopmote redeptog elustetiogir s or
cause changes in el ectrjcal rigﬁer,écfigs, for exanpl e ‘.I'he% may be

nol ecul ar | eﬁéﬁ‘%ha?@F‘é’}at@Héﬁe_% fIvauaLrereTe may dnsiop st l?;!f’%_Een_ ener gy
states result 15i nTghaf BREIRE hithibersoTeR prédenfiR&fiidhivAN Ls@llly®l SSi ons.  They
may i nclude chem cal "entities used in conjunction wth biosensors.

Bi ot i n/ avi di nadmirstered hy the farpt of\a Rhiarmasgetical campasiiophyhish Maysempesett i on

systems may be. Gl Q¥ onent in additio];hgth%it%@@tlb?xa;ﬂﬁ?ﬁxreﬂfb@g by i ndi vi dual

anti body-reporter conjugates nmay be used~“to derTve quantifiable absolute or
rel ative data of t Aetarget Buding neenttieboftipe bivaatiangn@0bsadministessd glongraran  and
test). The present ipvention al so prowvides the

bi ncl ng mifibeFoREPAGTV B piber B s B aUE Ry € YARaRa iR
assa?/, L hat ii@pbxpthswmfm@ietof&dt b_rdage_d.rfmh?dﬂlrtrrgﬁtﬂlehhendyem_elgd@ﬁugad:{nihrgﬂmibmoﬁt
sanpl e by enploying a target hinding nmenber as provide e presen

i nvention in guicabifrasey Qfd%alra@baﬁﬂmasrﬁugh ﬁ%a‘y’“tféermlr@t‘fﬁga‘?é‘ﬁw}é FE’&F
separation of (Qg.;ua 'riw;gagwm,ﬁﬁgﬁeﬁlhﬁﬁnﬁgﬁr{gm5 of Gfiates &th ab tiAKpHIRE; Bhe

reporter nolecu 0 _’[ target bin g nmenber“so that a physical or

opti cal changedmodsirationnf itieinetigsi oy thmadnpoistatisin dftay leastioae pEigoearepound| ecul e
may directky qr..indirect ab e, : sur abl e,
si gnal s. 'f'he |af"r‘1‘(<"ag8‘“§ as{r%‘bagg&gegaq% bggiﬁ%gélwn‘é a%%”&i’h?{elﬁr%@%%xl nﬁl rectly,
coval ently, e reaxatioa oaepdaptdsoaucosoldardicepe. g robete-aganlist ie.£\salbulamicdge via a

pepti de bond be as.a  result of reconhinant .expressi a gene fusion
encodi ng anti gg‘\évteéﬂg disodyim %‘P"}?Sfyé%‘&ﬁ eroldbes s BhiHaRak /"1 B2009/ 007302 -
27 - The present invention also provides for neasuring | evels of

ant i gen di r ectAsyay aythedypl oyi ng a target bindi ng nenber according to the
invention for exanple in a.bi osensor.ds%/ste@ . .__The. rmde“of.

det er ni ni ng bi ndi nd PF &SRt inyepRen proyidss a pthod camprizing FMSINE S AIYINE t hose
skilled inot heiffidg AQadbl Kindiag &RadeLastHrovtéERréin IO UE 28 C A heicdFutly t hei r
preference and general know edge. Exanpl es Aspects and ené)iodi ments of

the present i minding Bay @ke Plaspin W ie1g fdlopineadnypisiraionsit adgrgainadipg ¢ n

reference to the,depld-QMtIBY 22RAEAdTREYS BkdeP Binding member, or it may take place in
vitro, for example in ELISA, Western blotting, immuno-cytochemistry, immuno-
precipitation or affinity chromatography.

25 The amount of binding of target binding member to IL-25 may be
determined. Quantitation may be related to the amount of the antigen in a test
sample, which may be of diagnostic interest.

The reactivities of antibodies on a sample may be determined by any
appropriate means. Radioimmunoassay (RIA) is one possibility. Radioactive

30 labelled antigen is mixed with unlabelled antigen (the test sample) and allowed to
bind to the antibody. Bound antigen is physically separated from unbound antigen

and the amount of radioactive antigen bound to the antibody determined. The more



10 Conparative Exanple: The primary sequence of 2c3 The kappa |ight chain
sequence excluding its | eader sequence is shown in Figure 1 (SEQ | D NO 15)
and the am no acid sequence of the CDRs | oops, as defined by Kabat, naned
LI (SEQ I D Ned28bm3siss (SEQ I D NO 30) and L3 (SEQ I D 15NOp@txB20bd/00rs2t he LI,
2 and 3 sequences that were the donor sequepge for the humani sation of the
2c3 light chain. The sequence of the heavy €hain (SEQ ID NO 17) is shown in
Figure 2 and again the CDRs are identified as HH (SEQ ID NGO 32), H2 (SEQ ID

N 35) and HS ( ShfgideR N 33) heBRHA) 1%tﬁkfle?s%dlbaglwaﬁrginlwlgmndqbaws 20A

dat abase of human anhti body sequences was anal to 1dentify acceptor
f ramewor k sequenestsbodyr AZmpeilitiee bindiap assey ofay Ial;mbn usad; Withouign-edipaetinse s

conprises of 9597 heavy.chai.n quenc 9 h S.
Sui t abl e accept o?ms%eau%sh'},geaémﬁg} & praé’laloﬁlu%ﬂg( ﬁ% §a¢é’ﬁﬁ|r1zrln§ agg ?ﬁgﬁglg‘?rs of
firstly the hi gheﬁilec\(rélm@cl&raeﬂuc&eaﬂadb,whbsmewméer dirdyvith cpecerakiy isotakddr dl y ,
identity scor nal | y, any ences 25t phat | ed .t o hav served | oop
| engths. for Hi HEbsORRtchion s ing ABaar Cesee S P g R N B E
sequences were Smﬁﬂ%néﬂ)&o%iﬁ%dtﬁx@ Red. 'S%hﬁ’ol@b'ﬁf@ﬂio%@dc afdsiiRAGdES
heavily mutated scFv anti bodi es and nouse anti bodi es ose sequences W th

Cystei ne or Prol Aigipebspzidwe. i n at ypi cal positions were al so elininated.

VO 2010/ 038155PCT/ 182 %Z)?IQI% mcl%ﬁe macﬁﬁ}ﬂé (Zdlzﬁrea lonhgfpapt?@é’syor fichlagc Cept or

for 2c3 The top uences vy chain were identified.
The sequence, AYm@hsucwas htexadothatadt cdoard W@quwm@m@pet-wanﬁ only 2

different VCL,.residues,A67V. an ese are
conservati vellghaﬁloe 'Caélyfﬁgheé"rfa?ll_m Sw%%genge 7&d d" &lyﬁg 'fa"egn&\%ué sequence
shows 59 out of 8€tedftelslbdllgﬁ§ls & I visuablg obsdved] éiectrdimmlyaeuecteesr athesviseound i n
2c3 and AY393094 are, copserved in the cognate heayv hain (AY510106), f or
our proposed Iigﬁ?cofﬂ‘?ai ﬂﬁﬁ?ﬂ qQhes "Hytt??gegfﬂafs ‘plﬂah gﬂ%P’ffsrfg Wﬁ&é’?}%&b’%%
(SEQ ID NG 19) g @lﬁﬂgeBéfél&ﬂJs dpédusé Biing &5 e[e@ﬁiéhlr;ﬂo%&t&észar eR@fifleNThed inays.
10However AY393094's | oop |l ength |s 17 rather than the 13 resi dues found

in 2c3 but this & fodgcalady emtatblfesuCéﬁ@atﬁleévomstrarssltms baCSARRRIEY SRR EFsult
humani sati ongsang, élﬁrafég:%@ﬁcd Sﬂe‘ééaﬁ abg@ﬁﬁiﬁ%ﬁ e&mn r émclh?@cr}éﬁhcal

resi dues. The humani sed construct eavy c aln of "2¢c3
humani sed heavy eftitias usmstconwnctum wittobinsensork| @mtle/amdanct Matsn/mﬁmﬂmam
(SEQ ID NO 21). der gnge an%gf ramne ence are from

AY393094 and Hi- §H‘F“d‘2> oggha ?.ﬁ&%‘%’gﬁy By PE ‘“'?’Pg"g c3. At the 5' end a
consensus Kozak Sequeﬂ'ﬁes@ﬁtds genickanel] by mﬂt%dwal eﬁinlbomy sipbeteritanjugeen mag de d
while at the 3' end a estricti site be ded. The
restriction si teé’seélrtgr&%" E'is lahle,absg %‘s"E‘aB %?fglﬂg rgﬁv&“f ﬂ’é‘bRﬁ&BﬁPd'“g
consensus seggenﬁesdnﬁ)lésr(hmﬂndgsﬂjram m se 20protein expression. N-linked
gl ycosylation sites have the notif "NX(S/T), none were found in the

humani sed heavy chai nThehesseptinivientjorolsa previdegthe gee of adaresifeinding mopgbsr as

e L

sequence of RHA resu uence W ||

cl eave between Vmaéurhng tke leeel wif nadigearinl a sdimplh by smplvyingretptgetibinding andBuRr @s he

N-term nal end Ofprovided by the present invention in a competition assay. This may be where the

25  physical separation of bound from unbound antigen is not required. Linking a
reporter molecule to the target binding member so that a physical or optical change
occurs on binding is one possibility. The reporter molecule may directly or
indirectly generate detectable, and preferably measurable, signals. The linkage of
reporter molecules may be directly or indirectly, covalently, e.g. via a peptide bond

30  ornon-covalently. Linkage via a peptide bond may be as a result of recombinant

expression of a gene fusion encoding antibody and reporter molecule.



25FR!') . Light chain framework anal ysis A nunber of human |ight chain
frameworks with the best VCI and framework scores were identified. However,
after consideration of the three top-scoring sequences, all were

di scount &gp 20h0@3sfissy st because this |ight chain was freor/asse/mnoebody that
has been shown to associate with amyloidyfjibril formation, the next two as
t he sequences have non conserved residues at positions 1 and 3. The WO
2010/ 038155PCT/ 1B2009/ 007302 - 29 - inventors' previous experience of
humani sation | ed “i'ﬁé*%:fe&énb VeRYdh Ao til&Ser mesuFlHE feveld @uhstides dreaper ved.
The next best sequences only differed in tw VCl residues V44P and Y71F,

t hough on f ur bhemplyiigyesargenindidg nemberansatding te sheinvention donfxampletingr anewor k
scores 5were %%Eé/nséris”‘ tIear but have either L73F or |183F m smatches.

Phenyl al anine 1'$7a ré’lsafnrvely | arge change and appears to be conserved in
these two types of Thé gbtle cfdetersinifgibindimg ismalayfedtare of tHeqBesentdavéntight chai n
framewor ks_f ound a significant nunber that have valine at position 83
conbi ned wPt haP G‘@Ferﬁk% IR Y16 44 455 2 §t%ﬂlﬁ’%%ﬁ?“ﬁ"@\ﬁ@@é‘c%&gg?Oeﬁ‘ﬁ'ziti ve to

t hose frammb@ergﬂ&%@gﬁ%l%owmgé,i on 83. In view 10of this the inventors
selected a |ight chain, AY510106, which is a V83 light chain with the sane
CDR | oop I engths as 2c3. The sequence for AY510106 (SEQ ID NO 23) is shown
in Figure 5. Fxamplétrani sed construct of the light chain of 2c3 (RI(A) The
humani sed kappa "g@,?ec gﬁhQnﬁ%@ﬂ‘ﬂeﬁ&céftﬁeﬁ)rﬁﬁmwdﬂioﬁ'v@ﬂh@w@;e@ﬂﬁ’stﬂa&m 15 RKA
(SEQ I D NG 25). The Teader sequence and franmework sequence are from
AY510106 and Way3f pxaniplowithcgferenge totke Hilowing experimeniaiidls Kozak sequence and
a Hndlll restriction site has been added while at the 3'-end a BanH
restrictiqp Sidoﬁqp@f&ﬂvéﬁkéxﬁ eSite has been added. The restriction sites and
splice sitées are 'necessary to clone and express the construct in plCNLOO
expression vector and the Kozak 20consensus sequence is intended to

maxi mi se pr ot dhe pameryessquenae o\243i nked gl ycosyl ation sites have the notif
NX(S/ T), none were iy . i i: g i : iy of the
pepti de cl eavage siTPé;H{L%g llggfs%géngg%hgg%l%l%ﬁstﬁe ?%qr%lg{&ﬁggﬁﬁlgm to the
am no term naFiguept (SEQ YN dE)eandithadinRaGA seqiierce afshd EDRsdoripsyased t hat t he

25terninal endeBididcrprarep R ITRBNGZE L SsEGTR N Tt
FRI'). Comari sam3pf Itihe N¢2 BhdAsdquesdes Rt WeredBsdonor seqlibscetforthei sed 2c3

heavy chain RHA and kappa |[ight Rl CA cDNAs were synf hesized Art AQ
and cl oned inﬂ‘Bm@WéaqOQGthek?ég\}‘)@hE%I% Wﬁ?%g?%ﬁt&ﬁ?"w CE%‘" é%gﬁ and t he

l'ight chain em:?%%mwgureb%@%m RIS Ar¥ fletifidd A AISBQ 130 heavy
and light chain c constructs fromchineric 2c3 and the humani sed
ant i body wer e N§yAR), H3{SEQJDUN@B5) and HAMSHQ@HP INO:B%)ansf ect HEK293T cells. The

Analysis of 2c3 heavy and light chains

20 A database of human antibody sequences was analysed to identify acceptor
framework sequences for 2¢3. The database of human antibody sequences comprises
of 9597 heavy chain sequences and 2695 light chain sequences. Suitable acceptor
sequences were preliminarily identified on the basis of firstly the highest VCI score,
secondly framework (FR) score and thirdly identity score. Finally, any sequences

25  that failed to have conserved loop lengths for H1 H2, L1 and L2 were discarded. The
top 20 human antibody sequences were subsequently checked to eliminate
humanised antibodies, heavily mutated scFv antibodies and mouse antibodies. Those
sequences with Cysteine or Proline residues in atypical positions were also

eliminated.



WO 2010/ 038155PCT/ 1 132009/ 007302 - 30 - supernatants fromthe transfected
cells were used in an ELISA to neasure anti body binding to IL-25. The
results (Figure 7(A)) indicated that humani sed anti body conprising chineric
2c3 |ight chgpRotplebdishumani sed heavy chain, RHA, bound sipgfiliBhdaamizbos | €ss
to IL-25 than anti body conprising chineric gS i ght and heavy 5chains. In
contrast, equivalent binding to IL-25 was fétind for the humani sed |ight
chain, RKA, or chimeric 2c3 light chain associated with chinmeric 2c3 heavy

chain. In an at t eimpj s%s%fk%?%\é%gﬂ?% Pipding for the humani sed heavy

chain, the VC reésidués re replaced by mutagenesis. The
anti gen binding of th&heapilesequdnaed foRie 285 sl Shaiarvwkrdidantiftsil Thosdguensd,

with the 10 I|ight in RKA was ar ed of chineric.2c3. 293T
cells were cotr ar‘i’s\?x{zbgpgﬂ with &f%&@%ﬁ@%mﬁgén@g@&‘gh@v; dé‘%%{'f'hts nd RKA
and the supernat agidués A87Vmandeblis3hownh nOFipgre Bl IBofh thikcaré esrsbivatiedehangdsn

Figure 7(B) show_ that maxinmal antibody binding to |IL-25 was only partially
recovered by Bhe Thepnalxsnefthe ot plyhp faweworkigdyenoe shoxssisq s of §iiesidpesare

mut agenesi s was cghdhrd Yt irﬁ&f%%'é"?ési&ﬂ@?fd%ﬂh 2 3%nd A Y3068 IRbAseRA in BR2aL

were nmade and the supernatants fromtransiently transfected HEK293T cells
were used in an Icbgm hranmylchegn EAY $1010§hfor persprppased HelrtichainaA Y¥1610&how t hat

t hese repl acenents, h little or no e C?TH? {. t i
ant i body bi ndi ng ’tﬁbog?]g'?rztb? &'Z"’g)ﬁsﬁemg%r?c %@?@%Pﬁ% e m%sgbt%g%@ﬂéeé [ E:]ht
chai n humani sat i emaywaguitUewesSl bick andatidnsl not require further nodification
whereas even with further engi rin the hea ai.n the humani sation
based upon trlﬁnnsfer 0 W“ﬁéerc%kggfor%&qﬁ{%a%gg’ﬁﬁﬂr% ’Hh*’é‘p‘B%F ﬁ?i@’eﬁf\@lupg
conserved VC 1 esh deesut RS diffeseice @St WngthFfaHmk @ol uncof@fongiuriag htdnghisations
Affinity Humani sed Anti bOdi/ 25The framework AY393094 fajled to provide a
B

sati sfactory humaff sedsemad faspagpareapthanconservingshe ¥ ELEsstdugs verni er or
canoni cal residues, giving antibody framework regions with a high sequence

identity priorityHeWamasdd &mofrset of HehefBE MM dfdentRANGd a different class
of human frameworks. O these, the one with the highest VCI score was

selected. Its | eader Jbghumerisehiecaynrbaimpensiugtinthoym ip Figusp?t enbway Ramed,
e .
seloct od, " Arddoo R HE (EQIRNORTE The 1k SEREDGR Himd ik SRRCc e fOHR! 1

2010/ 038155PCT/ | 1323939949 anid3H2-3-108s as defined tytIsab@Die fiomy 2¢3 épﬂac%@rldviat h those
of 2c¢c3 and the second h nj sed anti hoqdy. termed.RH2, . The i
Shoom ae"SE0 1 D Kerpnsikik e G and 3 Hind BBy s pRGUIEURRES e
48; Val 67; Arg 70teadgh APaI réstriticnosite hasibdea add) Thd hssietior sited aesStoassst the

referred to below as b, c, e and f respecti vel%s 5The hupani sed. heavy
pRciLp

) d,
chai n cont ai ni ng S¥PIEsHiPREVegtars andhihg Kozpk ansensus $egpeeq! TaRI™MRE s

tested in assQPci ghrbiein eWblelkis N -lihktatel$dday1BidR $6s haRahSHBET RR{SYTY Siohé Mdte
transiently transfected HEK293T cell's were used in an |IL-25 bindi ng ELI SA
A conparison bet vieend iride kumanised heaycdbring Rasgulithgfthe RPUGE BERYRBESHE MBS 25
compared to RHA RUL A5 11§ hESARA Frob ARt HhAg b phthetaldhe:
of RHA. The results confirmed that the VH5a leader sequence will cleave between
VCA (the C-terminal end of the signal peptide) and EVR (the N-terminal end of

25 FRI).

Light chain framework analysis
A number of human light chain frameworks with the best VCI and
framework scores were identified. However, after consideration of the three top-
scoring sequences, all were discounted. The first because this light chain was from
30 an antibody that has been shown to associate with amyloid fibril formation, the next

two as the sequences have non conserved residues at positions 1 and 3. The



102c¢3. The conclusion therefore was that an alternative approach to the
strai ghtforward humani sati on of 2c3 was required. Exanple 2 - CDR

Modi fication of RH2bcdef Two CDR residues were found to i nprove potency of
t he hunamigedomssissbody. The nutations D31G and 6D weceisuéwotozed i nto
RI-12bcdef and used 15 to transiently trapsfected HEK293T cells. The
supernatants were used in an |L-25 binding ELISA. The results in Figure
9(A) show that the D310 mutation recovers the potency RH2bcdef to the

| evel s of 2C3invm¥’§ﬁv§%ﬁv%&e ﬁ%@ﬁgc%?ﬁﬁﬂlﬁﬁsaﬁgﬁ HdltRer? (Pelicl I BaERERS anti gen
bi ndi ng potency substantiall'y beyond that of 2c3. To test if the two

mut at i ons wer eesildel shovld besohserxede i ncorporated into 20 RH2bcdef .

Supernatants fromitransiently transfected HEI in an

| L- 25 bi ndi ng ELI sk.eﬁ“ﬁ‘hgﬁiﬁ%‘luf%ce%ﬂ% "?eﬁeﬂ"é‘u%ﬁdg%‘g%%%ﬁgﬁﬁére is a
E mtalhl Cl[))lét sit g ?ioﬁ'glc&ﬂﬁ;rihapdrﬁg&d? rioftd?h)dt em&ydd_ms(rjv_arﬂ ?ahigrt:ait lﬁn;a:ﬁemdogg f:_orat |t ngG

0 ations. | | r .da S i,ca in addition to Ay
or Asp, posit 8K §IY %B’E}Pﬂb‘ﬁlhgﬁezg‘ﬁ'éfygﬁl@3?%@%‘%%&?&&@%{2}&"%”?aAsn, Lys,
Tyr or Met tordiiveiahige Shdfigk @hd RhpRaHsREbPERRENED BSth&k tWH & pREBI gy Exanpl e
3 - Residue géa?kg%g%ge%ﬁg%?caﬁﬁg.ng_ In order to %'gt e.rlb%ﬁder st and
whi ch ani no aehairs. Eerthen analysieefz2cddika dighteabipi feangrgvarksefoynd, e pigaifiga®d r epl aced

mut at i on wer BuberdfER BREDhME AEpdflel s et T ey #BpRon Thnd 5"

expressi on cotimis provides mal&mﬂivbnmﬁmfseﬁ@mdwﬁcs iwitRIaEBAe at p(;sition 83. Inview

super nat akl s RS e HeT AR eated S HEWichAn A YT GR: Vi 't SV Db SRalfed ¢ na

only the substiithiiid AmeTDR$VPNERIS RRcPOFhd deqlieriR fé1YA ASIAVAEER IDas of

equi val ent pot enc 0 all the other residues tested at this position had a
Q.ﬁ ig,

detrinmental eM shopmdaiFigyre & | L-25. Surprisingly a detrinental effect
on potency 5 also included the substitution by glutamate which is a

negatively chap@penifseddomstrusi ofith@night@hafBARIARKAY t may be concl uded that
the negative charge is not the prinme contribution aspartate makes to the

i ncrease in pot encyhe humanised kappadighbehsimennstrut issshgwa i Bigurehand namedy vH
domai n of ;¢ hegknv { i 4 -

RKOVRIHQ RN beneiOARP &uPIER 2Rl FARRALANCRRencEXRTRIR
Det er m ni }1% t he ni ﬂ? ggq.t}l rement ofqtul\/busae VCl Resi C?Hesncf or RH2 In
order to m ni AY$d0106eanddtlehisifedm Redvdvt thpstitend iarepasensusiKazhk sequerasiapd @
antibody it is.desirable t inimse the.n <] ri ) . d
framework 15 ?[é'bﬁgé%&'cﬁ'tog .SREI' aesrh?ﬁ%%ege “ﬁégi\% 30’%@? %%ﬂh%@é%gﬂ%@ggé was
named RH2. | amsl dpdide Siteviens Yedn addpd. dthe nesniioh siven add 3plidersites ark Ingedssary tonver e
removed to identify, which residues. c ributed.to tency. tations c, d,
e, and f wer e'CIPB?)?'ﬁceé‘BrW thy CPHSéméH&cPE@HB§XH’iSFFé?P Y&Mﬁ}? % due as
single nup@t i edtfensikeqdORt i€ RkdnBe R BaGMisk hedisihegpreskion. Nalinked

glycosylation sites have the motif NX(S/T), none were found in the humanised light

chain. The quality of the peptide cleavage site was assessed by applying the Signal P

program to the amino terminal peptide sequence of 2c3 RKA. The results confirmed

that the VK1-A20 leader sequence was cleaved between the residues TRC (at the C-

25  terminal end of the signal peptide) and DI (at the N-terminal end of FR1).

Comparison of RHA and RKA to chimeric 2¢3
The humanised 2¢3 heavy chain RHA and kappa light RKA cDNAs were
synthesized (GeneArt AG) and cloned into the IgG1 heavy chain expression vector
pG1D200 and the light chain expression vector pKIN100, respectively. Initially,
30  heavy and light chain cDNA constructs from chimeric 2¢3 and the humanised

antibody were combined and used to transiently transfect HEK293T cells. The



20 the VC nutations and RKA and the supernatants were tested in an |IL-25
bi ndi ng ELI SA. Surprisingly it was found that re-introducing the human
resi dues V67 or T73 had a slight enhancenent of potency which was

unexpect ed. Wwhap@iagsdet at 48 back to the nurine Ile di edmasliev@sany
significant effect. However, the presence t_%_human argi ni ne residue at
position 71 appeared to 25have a detrinental"effect on binding to IL-25.
Therefore the conclusion was that only the nurine VCI residue Val 71 was

very desirabl e in the AYmRALS ?tr&r&.c %.%%lls WBg ug{cpﬁlr rE?ﬁ.Sﬂ%’ HE¥e BRiveRy her
nmouse or human. TR order s o dent i y an optimal ftinal humani sed heavy
chai n a new ver sibimding totthe2 Sh&hw yesulsaFigura® AJ)inticatsd et heraanlisad arkHbody ( SEQ | D
NO 4) that contained.no 30 nurine VCl residues.. | n . additian, ified
Ver s ons of R SOTBREHEMaeAe 2T HEksbrin o Reianisa B s RIS A 1

NO 3) or R71V ( SkfgnifiRaly Rks toThe2 athaami®ody coniigistngt dhireerio s liphrand lsady
anti bodies to IL-25 were anal ysed by ELI SA VO ) . :
2010/ 038155PC¥/ 1B2aIDD/looqsmst. cquvalent-bipdinglo JL123 wasdowndfenthehumapisedligh | ¢

was found that inuGANRRRAI 5:?511i1tn9ri8ﬂ2} 1;€th bﬁai@%%éi&te@rwh B3Fice3 Réavd \ehain.
Y.

enhanced binding to humah | L-25 equa _ ~_ Therefore in some
embodi nents of the i nlean hitamptieresovirmaximus binging fon thethupgaisebbgayy éhaitn may

b dified, . DS

Cespect i vel'y. - exanoyEttesfusd ReFO A L. Rlle rdhdpd By hibuabeftifs, Thé it

t her nost abi | ity afindR2ofihS36Ibld Shant RHNOABYV al6dL Rhi2 REIARTG9L ¢ BElgneDOVNDIR)
det er mi neq. Anti hodi hel d .at ' t f i nut

then rapi dl y oot it 65 SR A FhsroBirateads maRh! el IBr K ART Gt e i6°

was neasured by Hah§#cted Withake JapioasmubbatnitdiehedeSchaliisimnd RK Aaid the dypernatant

(control) retains greater thernostability and is actiye u o.tenperatures
of 75C. RH2.5 _R5¢f inandlriocbinging EEIfb F}Gf@?}?ﬁsmf!iﬂf}%’_f% éﬁ%\gt tive up

to 60C. Exanple GuaxiNamnBboB biddikEtd FL_-|£33' @?ééxﬂ%ar%u} %&owﬂea;? #edephichiendi es

There are few in wtro%ﬁ 0-dssays available to neasure |L- activity. One
15pot ent assay i ofipethsAGThend 1690 3esidliesase from Non B/ non T (NB/ NT) cells

i sol ated from.the nesenteric | h.n . 1 h|§ re
i ncubat ed wi '?pﬁ I L-25 ﬁ&ﬁvarp%a %‘%s@%rvlvggejgﬁlgé ?&g'r?gﬁ%'}hkgml olgg,ﬁag)rﬁgﬁ%fb%%&ems
measur ed three daRAQ,[B834L Sieteihdetdndnhe stipernamsts ifitom shsivaty tiastfedtéttHEK2Phe
2c3 antibody only partially.inhibjted,.lL: r-oduction. .In nast

RH2. 5_R71V and SO Beersehinan Lrﬁ*l‘%‘“%&ﬁﬁ%ﬁﬁ%?ﬁ“kﬂ&‘ E&ﬂfé‘egf@ oM Paane 1y
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into a heavy chain with apparently well conserved VCI residues was unsuccessful.

Example 1 — Design of High Affinity Humanised Antibody

25 The framework AY393094 failed to provide a satisfactory humanised
antibody despite the replacement of vernier or canonical residues, giving antibody
framework regions with a high sequence identity priority over VCI score. This
method identified a different class of human frameworks. Of these, the one with the
highest VCI score was selected. Its leader sequence was unknown so that of the

30  VHS5a leader sequence was used as a replacement. * The sequence of the human VH

domain selected, AJ399823 (SEQ ID NO:27), is shown in Figure 8.
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an IL-25 binding ELISA. The results shown in Figure 10 suggest that there is a
small but significant increase in potency humanisation by incorporating both CDR
mutations.
Our data also indicate that in addition to Gly or Asp, position 31 could also
25  be selected from Ala, Ser, Val, Asn, Lys, Tyr or Met to maintain similar binding
properties of the antibody.

Example 3 - Residue 96 (Kabat) Modifications
In order to better understand which amino acids can be tolerated at residue
96 the glycine was replaced by mutagenesis by representative selection of amino
30 acids. The following mutations were made to RH2bcdef: G96Y, G96N, G96S,
G96L, G96K and G96E. The expression constructs were co-transfected with RKA
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reacti on RHReconipésnhfnshowedthyat ©hl¥ithe substitution of aspartate at position 96 by asparagine
was of equivalent potency, all the other residues tested at this position had a
detrimental effect on binding to IL-25. Surprisingly a detrimental effect on potency
5 also included the substitution by glutamate which is a negatively charged residue,
similar to aspartate. It may be concluded that the negative charge is not the prime

contribution aspartate makes to the increase in potency.

Accordingly, residue 96 (Kabat) in a VH domain of the invention may be

10  aspartate or asparagine.

Example 4 — Determining the Minimal Requirement of Mouse VCI Residues for
RH2
In order to minimise the potential immunogenic impact on the humanised
antibody it is desirable to minimise the number of murine amino acid framework
15  replacements. The humanised heavy chain RH2bcdef G96D was named RH2.1 and
had five VCI replacements from 2c¢3. Initially four were removed to identify which
residues contributed to potency.
Mutations c, d, e, and f were replaced with the endogenous human
framework residue as single mutations. HEK 293 T cells were co-transfected with
20  the VCI mutations and RKA and the supernatants were tested in an IL-25 binding
ELISA. Surprisingly it was found that re-introducing the human residues V67 or
T73 had a slight enhancement of potency which was unexpected. Changing Met at
48 back to the murine Ile did not have any significant effect.
However, the presence the human arginine residue at position 71 appeared to
25  have a detrimental effect on binding to IL-25. Therefore the conclusion was that
only the murine VCI residue Val 71 was very desirable in the humanised antibody.
The other residues may be either mouse or human.
In order to identify an optimal final humanised heavy chain a new version of
the heavy chain was synthesised called RH2.5 (SEQ ID NO:4) that contained no
30  murine VCI residues. In addition, two modified versions of RH2.5 were made with
either the VCI mutations S30T (SEQ ID NO:3) or R71V (SEQ ID NO:2). The
binding of these three new humanised antibodies to IL-25 were analysed by ELISA.
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The results are shown in Figure 11. It was found that in comparison to RH2.5 the
addition of S30T or R71V enhanced binding to human IL-25 equally.

Therefore in some embodiments of the invention the positions 30 and 71 of
the heavy chain may be modified, separately or in combination, from S to T and R to

5V respectively.

Example 5 — Antibody Thermostability
The thermostability of RH2.5_S30T (SEQ ID NO:3) and RH2.5_R71V
(SEQ ID NO:2) was determined. Antibodies were held at various temperatures for
10 minutes then rapidly cooled to room temperature and their ability to bind IL-25
10  was measured by ELISA. It was found that the 2¢3 chimeric antibody (control)
retains greater thermostability and is active up to temperatures of 75°C.
RH2.5_R71V remained active up to 65°C and RH2.5_S30T was active up to 60°C.

Example 6 - Non B/non T Cells Bio-assay of the Humanized Antibodies
There are few in vitro bio-assays available to measure IL-25 activity. One

15  potent assay is measuring IL-13 release from Non B/non T (NB/NT) cells isolated

from the mesenteric lymph nodes of mice. In this assay cells were incubated with

IL-25 and varying concentrations of antibody, and IL-13 was measured three days

post stimulation. The results showed that the murine 2¢3 antibody only partially

inhibited IL-13 production. In contrast, RH2.5_R71V and S30T both ablate IL-13
20  production and RH2.5 significantly reduced 1L-13 production. Interestingly

RH2.5 R71V and RH2.5_S30T both still showed complete inhibition of IL-13

production at concentrations as low as 0.25 pg/ml but some small levels of cytokine

production can be found for RH2.5 at this concentration. These data are consistent

with the notion that the humanised antibody is more potent than the 2¢3 chimeric
25 antibody and that the mutations R71V and S30T have enhanced antigen binding

potency.

Example 7 - RH2.5-R71V Inhibits Airways Hyper-responsiveness
In further experiments, the humanised antibody RH2.5_R71V was tested in a
mouse model of acute airways hyper-responsiveness (AHR). The experimental
30 protocol is summarised in Figure 12. Mice were initially sensitised to ovalbumin

then challenged in the presence of the anti-IL-25 antibodies. The results in Figure
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13(A) show that the AHR response was blocked by the addition of 500ug dose per
mouse of 2¢3 but not blocked when the dose was lowered to 50pug dose per mouse.
In contrast, AHR was blocked using only a 50pg dose (2.5 mg/Kg) of the humanised
antibody RH2.5 R71V as shown in Figure 13(B). These data further support the

5  view that the humanised antibody is significantly more potent than the 2¢3 antibody.

Example 8 — Colitis Treatment

To presensitize female BALB/c mice (10 per group) a field of the abdominal
skin was shaved, and 150 pl of a 3% (w/v) solution of oxazolone in 100% ethanol
was applied. Control mice were presensitized by application of 150 pl of 100%

10  ethanol. 7 days after presensitization, mice were rechallenged intrarectally with 150
ul of 3% oxazolone in 50% ethanol or 50% ethanol only (control), under anaesthesia
with isoflurane. To ensure distribution of the oxazolone within the entire colon and
cecum, mice were held in a vertical position for 1 minute after the injection. An
antibody that is a chimaera of the mouse 2C3 sequence in a human IgG1 backbone

15 (100 pg/dose) was administered intraperitoneally (i.p.) on both the day before
presensitization and the day before intrarectal (i.r.) administration of oxazolone.
Control mice received isotype control human IgG4 (100 pg/dose). All animal
experiments outlined here were undertaken with the approval of the UK Home
Office.

20 Colon length was measured in groups of mice following three daily
administrations of either 50% ethanol plus IgG4 isotype control i.p. (50% EtOH
IgG4); 50% ethanol i.r. plus anti-IL-25 i.p. (50% EtOH Anti-IL-25); 50% ethanol
with 3% oxazolone i.r. plus IgG1 isotype control i.p. (3% oxazolone 1gG4) and 50%
ethanol with 3% oxazolone i.r. plus anti-IL-25 i.p. (3% oxazolone Anti-IL-25).

25 Animal weights were measured daily following treatment as above.

Figure 14A shows that administration of oxazolone induces a reduction in
colon length as an indicator of colitis. The animals treated with oxazolone and 2C3-
derived anti-IL-25 antibody show a trend towards longer colons (an improved
prognosis) relative to the oxazolone and IgG4-isotype-treated animals. Treatment

30  with oxazolone also induces weight loss in comparison to the vehicle only control

(Figure 14B). The animals treated with oxazolone and anti-IL-25 also lose weight
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though show a trend to regain weight more rapidly than the oxazolone IgG4-isotype-

treated group at day 3.

Materials and Methods

Abbreviations

AHR Airways hyperreactivity

°C Centigrade

bp Base pairs

DMEM Dulbecco’s Modified Eagles Medium
DMSO Dimethyl sulphoxide

DNA Deoxyribonucleic acid

ELISA Enzyme linked immuno-adsorbent assay
FCS Foetal calf serum

FR Framework

g Grams

HEK 293T  Human embryonic kidney cells expressing SV40 large
T antigen (HEK 293T cells)

hr Hour

HRP Horseradish peroxidase

IgG Immunoglobulin

mAb Monoclonal antibody

min Minute

NB/NT Non B/ Non T cells isolated from mouse mesenteric lymph nodes
NIMR National Institute for Medical Research (UK)
nm Nanometre

oD Optical density

PBS Phosphate buffered saline

PCR Polymerase chain reaction

RH Recombinant heavy chain

RK -~ Recombinant kappa chain

RT Room temperature

sec Second
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uv Ultra violet
VH Immunoglobulin heavy chain variable region
VL Immunoglobulin light chain variable region
VK Immunoglobulin kappa light chain variable region

Immunology and molecular biology reagents

Article UK Catalog Number | Lot Numbers
Supplier

10B competent NEB C3019H

E.coli cells

Agarose Invitrogen 15510-027 3048948

UltraPure™)

Albumin bovine (BSA) Sigma A7030 086K1230

Ampicillin Sigma A-9518 63H0992

Antarctic Phosphatase NEB M0289S 13

Apal Promega R636 20381008

Bam HI Promega R602 21936309

Carbonate-Bicarbonate Sigma C3041 076k82206

buffer

FuGENE® 6 Transfection Roche 11814443001 14069500

Reagent

Go -Taq green polymerase Promega

Goat anti-human IgG (Fc Stratech 109-005-098 76111

fragment specific) antibody | Scientific

Goat anti-human kappa chain | Sigma A7164 116K6101

horseradish peroxidase

conjugate

Hind 111 Promega R604 19453528

Human IgG1/kappa The Binding | BP078 247317

antibody. Site

IL-25 (murine) R&D Systems

[L-25 (human) R&D Systems

K-Blue HRP substrate SkyBio 308176 080129

MiniElute Gel Extraction kit | Qiagen 28606 124105586

Oligonucleotides - | Sigma n.a.

PBS Tablets Sigma P4417 017K8212

Phusion™ Site-Directed NEB F-5418

Mutagenesis Kit (Finnzymes)

QIAGEN Plasmid Maxi Kit | Qiagen 12163 127142067

(25)

QIAprep Spin Miniprep Kit | Qiagen 27106 127150290

Quantikine Murine IL-13 R&D Systems | M1300CB

ELISA Kit

Quick Ligation Kit NEB M2200s

QuikChange® II XL Site- Stratagene 200522-5 0870486
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Article UK Catalog Number | Lot Numbers

Supplier
Directed Mutagenesis Kit
Red Stop Solution (For K SkyBio Ltd 301475 071114
Blue)
streptavidin-labelled Invitrogen
dynabeads
SYBR Safe DNA gel stain Invitrogen 33102 SS081A
TOPO-TA Cloning® kit Invitrogen 45-0641 1311906
X-Gal Promega V394A 20965701

Cloning of chimeric and humanised antibody variable genes
The heavy and light chain variable region cDNAs of the 2¢3 and the variable
region cDNAs of the humanised antibodies were synthesised (GeneArt AG). The
5  heavy chain V regions were cloned into pG1D200 via HindIIl and Apal restriction

enzyme sites. Similarly, the light chain V regions were cloned into pKN100 via the
HindIIl and BamHI sites. pG1D200 vector was prepared for ligation by digesting
Sug of DNA with 20 units of HindIII and Apal in multicore (Promega) restriction
digest buffer for 2 hrs at 370C. Subsequently, 1 unit of Antarctic alkaline

10  phosphatase (NEB) was added to the DNA and incubated for between 15 to 30
minutes following manufacturer’s instructions. The vector preparation was then
purified on a Qiaquick (Qiagen) column following manufacturer’s instructions. The
vector was eluted in 50pl. Similarly pKN100 vector was prepared by digesting Sug
of DNA with 20 units of HindIIl and BamHI in buffer E (Promega) for 1 hour at

15  370C. The DNA was treated with Antarctic alkaline phosphatase and purified as
described above. V region insert DNAs (approx 4pug) were digested as described
above and the heavy and light chain fragments were purified from the vector by gel
electrophoresis. The appropriate band was excised from the gel and purified on a
Qiaquick column (Qiagen) and eluted in SOul following manufacturer’s instructions.

20  Ligations were carried out by mixing 1ul of vector with either 1pl or 3l of insert
DNA in 1x Quick ligase buffer (NEB) and 1ul of NEB Quick Ligase and incubated
for 10 minutes at room temperature (200C). The reaction was used to transform 50
ul of 10B competent cells (NEB). The vector constructs were confirmed by DNA
sequencing and carried out by GATC Biotech Ltd (Cambridge).
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Synthesis of variable genes and site-directed mutagenesis

Variable genes were synthesised by GeneArt AG (Regensburg, Germany)
Site directed mutagenesis was carried out by using QuickChange® II XL
Site-Directed Mutagenesis Kit (Stratagene) following the manufacturers
5  instructions. Except for the RHA mutations R3Q and L82aS where the Phusion™
Site-Directed Mutagenesis Kit (NEB) method was used following manufacturers

instructions.

IgG1 ELISA
Maxisorp plates were coated with 0.4pg/ml goat anti-human IgG antibody
10  and stored at 4°C for no more than 1 month. Before use, plates were washed three
times in PBS/0.02% Tween 20 (v/v) then blocked in PBS/0.02% Tween 20
(v/v)/0.2% (w/v) BSA. Plates were washed as before and sample supernatant added
over a concentration range using doubling dilutions and incubated at 37°C for 1 hr.
Plates were washed as before and incubated with goat anti-human kappa light chain
15  peroxidase conjugate (Sigma) at 1:5000 dilution. Plates were washed, as before, then
150u1 of K Blue One-Step substrate (Neogen) was added. After 10 minutes the
reaction was stopped with 50pl of Red Stop solution (Neogen) and the optical

density was measured at 655nm.

Cytokine binding assays

20 Maxisorp plates were coated with 0.25ug/m] human IL-25 (R&D systems) in
Carbonate-bicarbonate buffer (Sigma) and stored at 4°C for no more than 1 month.
Before use, plates were washed three times in PBS/0.02% Tween 20 (v/v) then
blocked in PBS/0.02% Tween 20 (v/v)/0.5% (w/v) BSA. Plates were washed as
before and sample supernatant added over a concentration range using doubling

25  dilutions and incubated at 37°C for 1 hr. Plates were washed as before and incubated
with goat anti-human kappa light chain peroxidase conjugate (Sigma) at 1:5000
dilution. Plates were washed, as before, then 150u] of K Blue One-Step substrate
(Neogen) was added. After 10 minutes the reaction was stopped with 501 of Red

Stop solution (Neogen) and the optical density was measured at 650nm.



Cloning of chinmeric and humani sed anti body vari abl e genes The heavy
and |ight chain variable region cDNAs of the 2c3 and the variable region
cDNAs of the humani sed anti bodi es were synthesised (GeneArt AG. The 5
heavy chavam2idonmsgssons were cloned into pGLD200 vi a Hi pdiviB20emnd738pal
restriction enzyme sites. Simlarly, thesdight chain V regions were cloned
into pl (N10O via the Hndlll and BanH sites. pGLD200 vector was prepared
for ligation by digesting 5iig of DNAwith 20 units of Hindlll and Apal in
mul ticore (Prgggga) restriction digest buffer for 2 hrs at 370C.
Subsequently, 1 unit of Antarctic alkaline 10 phosphatase (NEB) was added
to the DNA and i ncBB&Bémicerwdreobteined &Mt}dﬁI@OLﬁi(ﬁiP%frfBKD@ngimamed

manuf act urer' trycti.o The v.ect r epar atd one was_ t urifjed on a
G agur ok (G adehy Skl Ak AN Bar i C o R TR RbReRN Sl PR Cadedsl O
was el ut ed i nfhilitiddin spe¢ifit pathygankieQhvicarahants. disanirhsipapadiménts cuttjest inng 514
of DNAwth 2Q.units of Hi.ndl Il and BanH in.bu E onega) for 1 hour
o 158700 3 ThITRROT SR e i v ehperval Pe DICHee GBS phat ase. and
purified as descri bed above. V region insert DNAs (approx 4ptg) were

di gested as dposB M&adTabIpvRsaRd t he heavy and |ight chain fragnents were
purified fromthe vector g‘ﬁ el el ectrophoresis. The appropriate band was

exci sed fromthe gipn Binenpiue NEH?@H“&'@%@?’@I@%@F%C’(‘Q'%@W ngeY el ut ed
| n SOp1 Toll oM dAcARRYITBI LRSS Rith BPWitbGi ! ORI AL s Ofd VARIPciVRE Frobidy T €

out by mxing 1111 of vector wth either 11.1I1 or 3pl of insert DNA in IX

Qui ck |igase @lfieotypiNanyi-cemyk)bt anti-niE-28283 @uvarking copesetratioas pheithsat ed f or

10 m nut es, at, roo rat ur 00 The J. i ed tao,tyansform
50 pl of - 101aPuBEIAC TR bbbk @R e Sul FEE 2 KA SR TR e

by DNA sequenBHag $80d", owanti-idd-2URHDY. IBAI priddwdtion wak taske§sed ififom etdle) . WO

2010/ 038155PCT/ 1132009/,007302 - - Synthesis o ar.i.ghl.e nd
S oL s ot oq R AREn AU Y honlst droe RELOuReR s R Eia8a s GEISA ac
(Regensbur g, Gﬁiﬁ@fb\‘&.edb&usi&uﬂ@Et)iahﬁzih@wmbqumgz&\psystaﬁarsj.ed out by
usi ng Qui ckChange(r) Il XL Site-Directed Miutagenesis Kit (Stratagene)

foll ow ng the_nmanufactyrers instructions, Except for the RHA tions
R3Q and L82asEmwnfqi_§ew@ﬁ fhawame -19_? M&ﬂﬁﬁmré&éﬁw@nﬁstm B)
met hod wags used f OBAPWIAEicERED Avclekd) HePe denSitizddty if8peritdied] dulisibiradonl sor p
pl ates were coated with 0.4&9glrrjl.gqat anti-human 1gG anti body 10 and
stored at 4C ploevathymininePBH &M 1e/inisstion) cemplsxed wish alus, or BBS\pad aluppatlzd t hree
tinmes in PBS/ T Y LYok 290 Jween 20
(v/iv)/0.2% (vv% \?8@@/\%\&%?2&8 ggé &%’r%er%}gﬁ%ﬁ#ngggﬁe %@epgﬁﬂgggﬁlp%% super nat ant
added over a uudectekdnrcntdayn19,20gand Xl foy2@Qmiritésgr day. Gontsolsanamals irgeeivbdt ed at
37C for 1 hr. es, were_.washe s before and j ncubated wi.th goat
2t - human kaBBE THERYFE RS pac Bis ATRUZAS BRF alBrethef ndivade Ry o
di I uti on. 2(°l ahdifiniveagon \erdithek 2c3smbadedp@l comen, ok dlrhan 1gGf isktyBk déntfdle- St ep
substrate (Neogen) was added. After 10_m nutes ézhe reactj on was szfﬁgpped

’ s

with 50111 of (aREgnalanm, wantithlbrS Blkog B Ve denes dht AHmpls gersanaly

neasured at 6ppidiag &mk&gﬁem%ﬁﬂ&gﬁ}@s&agssssmmwuaﬁphﬁ SiiibeBles werat ed
wi th 0.251Ag/ Ml human | L-25 &D systens) in_ Carbonate-bicarbonate buffer

(Sigma) and stesieéfprgndatoxingpd fyndde be belaw 011 Bemlilexcaps forRH8R71 thaks were
washed t hree {N%%Fg(y mrBS/ 0. 02% Tween 20 (v/v) then blocked in PBS/0.02%
Tween 20 (v/v)/0. oUZW'v) BSA. Plates were washed as before and sanpl e
super nat ant added over a concentration range using doubling 25dilutions and
i ncubat ed2nt Bfeasurement oRAHRP| at es were washed as before and i ncubat ed

Animals were anesthetized, tracheostomized, and placed on a ventilator
(Minivent 845 ventilator, EMMS, UK) at a rate of approximately 150 breaths/min,
with a tidal volume of 0.15 ml. Mice were monitored in a restrained whole-body
plethysmograph (EMMS Hants, UK), and transpulmonary pressure was assessed via
30 aninline transducer. After recording stable baseline pulmonary resistance,

increasing concentrations of acetyl-B-methylcholine chloride (methacholine; Sigma,



W th goat anti-human kappa |ight chain peroxi dase conjugate (Sigm) at

1: 5000 dilution. Plates were washed, as before, then 150pl1 of K Bl ue

One- Step substrate (Neogen) was added. After 10 minutes the reaction was
st opped wi t hy6Qdibbssaks Red Stop sol uti on (Neogen) and t he poptiBmad/odansi ty
was neasured at 650nm WO 2010/ 038155PCT/ 18009/ 007302 - 39 - Mce

BALB/c m ce were obtained fromHarlan UK (Bicester, UK) and nmaintained in
the Small Animal Barrier Unit and Central Bionedical Services LMB
Canbridge, faciliggr&s Urhed Refddoht) AR RASIARIETEES) REVI R 18 8écondsWith @i el
experiments outlined in 5this report were undertaken with the approval of
the UK Home Of fi abiraspwiengdbubiaer, m&lmgnms%@wnce was 1qeerded fRs8 SToIESNRSFiode | | s
were purified fr i ] . hour s

W th or without EOURGPIER (EAAS PR BACGecARs ahdhod aBh Al JeShidcs, 2
(anti-c-nmyc) or aompliance-an8 stodardpulneomanynppraneterent r at i ons of ei t her 10human
| gGlL i sotype control (anti-malaria), anti-hlL-25 RI-12.5 R71V, anti-hlL-25
RH2. 5 S30T, o\%ha%gc-rhnlclé- 25 RH2.5. |L-13 production was assessed from cel |
super nat ant, [ A Spool ed fromtwo duplicate wells, by ELISA 1L-13

ELI SA was perforned by. GsFailpntenal., QuantnitkilAe7 Yul, 20@2)I L- 13 Kit (R&D Systens).

Experinental design of e .acut e _nodel, af Al r Hyper - Responsi veness
(AHR) 15BALB/c ni‘ce (@:%"%ék@y Sgisper @gnéﬁli@%by i ntraperitoneal
admi ni stration ofy ovaivbusiR-Kdip BB, §eRndd 32| 2358q1998)) conpl exed with al um

or PBS and alumonly Sygontrol S at days O and 12. Aerosol adm nistration
of 1% oval bumi n fas uMiévitEgrest abnlmerayaity 5, 989(Desnd0M) for 20 minutes per

day. Control \gni rals pegeigt: BBBIoIM0M 2456 (Xti1050029. each lung chal | enge
m ce al so received an I ntraperitoneal 20adm nistration of either 2c3, nouse

| gGL control, or hunaf. Pgeat dlsbimpaneldéir @159(Ree 1-2Mlkria), or anti-hlL-25
RI-12.5 R71V. On 7day %ZD hﬂﬁhg%lfgﬂ;ﬁmm&q@n@l%?@q ?(yozl)l'SI ng restrained

pl et hysnography t'6 asséss um n and an ollies”were tested for
endot oxi n and fowgnd t . beMwstleyy eall, (libkihe Exaveh Fadtor RHM, 3 SRTAM, 2ORX). was

1.2 EUmM. 25 Megsure t AH ni e e tized,

t racheost oni zed, “and gfﬁcﬁaf%ﬁtgiw’e@m‘ﬁa‘? g&(ﬁﬂﬁ{%ﬂ?’ %dzf%?'venti | at or, EMVS,
UK) at a ratgsof 19ppr axiMED W ang ep8l. DrBtMed D03) 843 Apt 19, 20Gb3l vol une of 0. 15
m. Mce were nonitored in a restrai ned whol e-body pl et hysnograph ( EMVS
Hants, UK), and tldansgenesohdr gt @dr dasure 831842 d88®ssed via 30an inline

transducer. After,r ec%é@hﬁﬁpﬁf@.%t%l.mﬁﬁ}éﬁ@'ﬁgtl@%})‘?ry resi stance,

i ncreasing concentrations of ‘acetyl43-methylcholire chloride (methacholine;
Sigma, WO 2010/ 03815%Ihothid B2 80D¢sBOAIG . Mol (Biol. [336:981 (1984)-t ed Ki ngdon) were

adm ni stered by agr os\%llggtfe?(ra%(Jg\gaéégefgﬁoé\%éﬁzggsyI(fgga oni ¢ _nebul i zer, and

pul monary resi stante mnute period. EDaq software
(EMVS Hants, 20K) 1sas BaHahtyge, Stgleyald. AllesdyQin: amanant29:132d41P007ance, and
standard pul monary, panafel ers: \ mmunity 17, 629-638 (2002)
17. Fichtner-Feigl, S., et al., Mucosal Immunol 1 Suppl 1, $24-7 (2008)
18.  Fort, M. M,, et al., Immunity 15, 985-995 (2001)
19. Buning, C., et al., Eur J Inmunogenet 30, 329-333 (2003)
25  20. Hanauer, S. B. Aliment Pharmacol Ther 27 Suppl 1, 15-21 (2008)
21. Papa, A., et al., Am J Gastroenterol 104, 1575-1586 (2009)
22.  Yun, L., and Hanauer, S. Expert Rev Gastroenterol Hepatol 3, 235-248

(2009)

Sequences:
30 SEQIDNO:! - Humanised VH domain (artificial)
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Ki m et alwo 208b/0336s5100, 2330 (Cct 1, 2002). 6. G Pan etT/m2099/0d7302munol 167,
6559 (Dec 1, 2001). 7. S. D. Hurst etal.4;J I'nmmunol 169, 443 (Jul 1, 2002).

8. T. A Moseley, etal., Cytokine Gowh Factor Rev 14, 155 (Apr, 2003). 9.
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331: 522 (1986). 12. R echmann, L., et al., Nature 332:323(1988). 13.
Chothia, C. &CGLEsRlanSer yalmvbys Hpdl Sexofyg0ive188®) SexsaSlyodivd $8% Wnter

Cotttl S LSO AT fop Bt AT C

(2002) 17. FigbhneegFeegl G18. Tret xab. Glyuwaatrlbmnolprb Syaplash G334- 7
(2008) 18. Fort, M M, et al., Imunity 15, 985-995 éﬁOO%}) 19. Buning, C,
et al., Eu} JCI¥mERBgSAEL T3V, A§299é93A€20(?§? 2y50 GlnAger Vag, Tgr ﬁd‘?‘hent

Phar macol Til 2 1 0 p I
Gastroent er ol %&64%%5%{31%% ?5%05‘%1% %} é% Aﬁa %ZrI\ﬁLﬁantaGt}glr e éﬁ Expert
Rev Gastroent sepl Leélepatgl sd8r 23h- 249 (I‘B@OQ)].ySerquerry&s Ty30 CSEQAI]B Mgl -
Humani sed VH domsu n (artificial)

lIu Xa5 Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
10

wherein:
Xal is Ser or Thr;
Xa2 is Gly, Asp, Ala, Ser, Val, Asn, Lys, Tyr or Met;
Xa3 is Met or Ile;
15 Xa4 is Val or Arg; and
Xa$ is Asp, Asn or Gly.

SEQ ID NO:2 - humanised VH domain RH2.5_S30T (artificial)
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

20 GlyAla Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser
Phe Ser Gly Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly
Gln Arg Leu Glu Trp Met Gly Leu Ile Asn Pro Tyr Asn Gly
Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn

25 Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
Gly Gln Gly Thr Leu Val Thr Val Ser Ser

SEQ ID NO:3 - Humanised VH domain RH2.5_R71V (artificial)
30 Glu Vval Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

Gly Ala Ser Vval Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser



WO 2010/ 038155PCT/ 1B2009/ 007302 -41 - Ju Val Gn Leu Val Qu Ser Ay A a
GQu VvVal Lys Lys Pro Ay Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser
Phe Xal Xa2 Tyr Thr Met Asn Trp Val Arg Gn Ala Pro Gy Gdn Arg Leu Gu Trp

Xa3 Ay Leu Wwb8odwhsigs0 Tyr Asn Ay 5 Ay Thr Ser Tyr Aspc@iBadstoBize Lys
Gy Arg Val Thr Leu Thr Xa4 Asp Thr Ser Ala  Ser Thr Ala Tyr Leu Gu Leu Asn

Ser Leu Arg Ser Au Asp Thr Ay Val Tyr Tyr'4 /s Ala Arg Au Xa5 Tyr Asp Ay

Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Gy Gn Gy Thr Leu Val Thr Val Ser Ser

10 wherein: Xal igheS6fn0TgI Ity Xathi Su&d Yash'SPrp V& YAl a14SBrol¥sy
Tyr or Met; Xa3 is Met or I'le;” 15Xad4 is Val or Arg; and Xa5 is Asp, Asn or

dy. SEQ I D 140: Bln AnmiisedsMH Thopraiet RFHRY SLE3(TL¢ aksn f Prd aTyr GRanvalyG n
Leu Val G u Ser y a u Val Lys L Pro 20 A yAl a_Ser_Val _Lys,_Val _Ser

Cys Lys Ala Ser g]?' %}r geq'r Iﬂ?@"s%?n CginTé?nT%Pe I\%’fs Agfp’ﬁﬁgvg?¥AFBrGLﬁuAl a
Pro Ay Gn Arg ley Gry Hdp Mty Gor Letha | $€r A FEDa T¥r AS8u GsYu CL¥u TREnSer
Tyr Asn G n Asn Phe Lys Ay Arg Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr

Ala Tyr Leu GSu 1Sar Asw FXrHBGlu AsrThiseflyd Ve isPyahFy | §ys/ahlayArgyclays
Ala Arg Qu Asp r Tyt u_Tyr  Phe a Tyr T, .n Ay
Thr Leu Val Thr ;%-lﬁp ég}r)r %%’p é@' IL%'?\IC%‘/%‘I-%%W gg%aﬁ%jo%ﬁ? n%%gﬁ%%

(artificial) 30 @Gunh \Aly @nr ew Valh ko Ber €y Ala Gu Val Lys Lys Pro Gy

Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser WO
2010/ 038155PCT/ 1B2009/ 007302 - 42 - Phe Thr Ay Tyr Thr Met Asn Trp Val Arg

Gn AlaPrody @ u . . de. Asn Pro Tyr Asn Ay Gy
Thr Ser Tyr Asn SEE) %ﬁdﬁﬁeH%gng&;V%ﬁ%mgﬁRﬁgﬁggw hr Arg Asp Thr Ser Al a
Ser Thr Ala TYr BHm Fal [Gn Asu VEerGleuSey (G1F LAY pCThr V&l yLal LY§r PYor
Cys Ala Arg G u p Tyr Asp @y Tyr Leu Tyr Phe Ala M Tyr T Gy Gn
dy Thr Leu Val @13’ ééﬂ % §f% I%’?\I@’%l g%n%’(ﬁ SeHe \ﬁi%éﬁ%“nékﬁzwr Séx
(artificial) 10 @He \®r @1y L8y Viohr Ghele S88n Gryp Aral Qieg Vel n Ly sa LpsoPGoyd Y

Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser Phe Ser Ay Tyr Thr Mt
Asn Trp Val Arg Gin Axg pey Giu Grp Alet L&ly den TEpe Mien Pyo LBYr | RENASAYPr 0

Tyr Asn Ay Gy ley %q{r Tsyerr A’i%pr ci.snn %fn |:)A]sen Lﬁlﬁe q.}ys A&Py Vﬁi‘gT{)gl L’f‘Hr Leu
15 Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
Gly Gln Gly Thr Leu Val Thr Val Ser Ser

20  SEQ ID NO:5 - Humanised VH domain (artificial)
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser
Phe Thr Gly Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly
Gln Arg Leu Glu Trp Met Gly Leu Ile Asn Pro Tyr Asn Gly
25 Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
30
SEQ ID NO:6 - Humanised VH domain (artificial)



15 Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr Leu Qu Leu Asn Ser Leu Arg Ser
GQu Asp Thr Ay Vval Tyr Tyr Cys Ala Arg Qu Asp Tyr Asp Ay Tyr Leu Tyr Phe
Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu Val Thr Val Ser Ser 20 SEQ ID NO 5
- Humani sesl20fbbdeszai n (artificial) Gu Val Gn Leu VabctaBro@an73ty Ala A u
Val Lys Lys Pro Gy Ala Ser Val Lys Val_ger Cys Lys Ala Ser Ay Tyr Ser Phe
Thr Ay Tyr Thr Met Asn Trp Val Arg Gn a Pro dy Gn Arg Leu Gu Trp Met
Gy Leu lle Asn Pro Tyr Asn Ay 25 @y Thr Ser Tyr Asn G n Asn Phe Lys Ay

Arg Val Thr LeyyuT{a1VahnAsRuTOR1SE1uALBrSEly TRl aAGAuT Va1l ey sArlysl @rdAsn Ser
Leu Arg Ser u Asp Thr Ay Val Tyr Tyr Cys Ala Arég Gu Asp Tyr Asp Ay Tyr
Leu Tyr Phe AGiyMBlaASerTyalTLysGalGSerCCysThysLadavgerTHlyvalyrS&erSer 30
SEQ ID NGO 6 -_Hunmani sed VH dopmi n rtificgial

2010/ OBBlSSPC%F?ng@ﬁQﬁﬁB? 5 Thy Méﬁuk%&l %épnbﬁ%\lj%gl G&ry A8 P&y CAYa au
Val Lys Lys PgonCGhygAtauSetluVakplmetValySeeuCrsel gsnApaoSatyrGrgnllySer Phe
Ser Asp Tyr Thr Met Asn Trp Val Arg Gn Ala Pro Glinin Arg Leu Qu Trp Met
Ay Leu |l® ASHYPFbrT§er ATHr GRgns5GEny Ashr PRer Lygr CA¥nAgon VAdn Thre Lisgs G y

Arg Val Thr L Thr , Val Thr S a_Ser T Tyr L Adu L n Ser
Leu Arg Ser G?HrAQﬁlT%?péigrvgﬁrTg‘?a%FngérAﬁgamr SuAs%guTﬁéuA?%rgsy Tyr
Leu Tyr Phe AgarMebuAspgTeer TGRuCGh¥pGrarCeyyThall eyrValy rTioysVallaSergSer 10

SEQ ID NO 7 - Humani sed VH donmain (artificial) Au Val Gn Leu Val Qu Ser
Ay Ala Gu VEluL&spLJ¥r PREPCEYYATHrSheuvayrL Phevalasietopsp ¥ TATEPSer Gy

Tyr Ser Phe T Tyy. Thr t l, Ar in Ala Pro dy 15 Gn Arg
Leu Au Trp I\gﬁ'yggnL%{P’l & ASH &agl‘ %*’lror A\(Ig’ln1 ée% geyg/l Thr Ser Tyr Asn G n Asn
Phe Lys G Arg Val Thr Leu Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr Leu Gu
Leu Asn Ser Leu Arg]\ISer A u Asp Thr Ay Val Tyr Tyr Cys Ala Arg A u Asp Tyr
Asp Ay Tyr LSEQIDN@He Hymaniged VAt domin (arfificiz) Gy Gn Ay Thr Leu Vval Thr

Val Ser Ser SEQ,! PaiNGs8n- LEUMRRL SeduVHedomaLNAGEr GLU &Ral kyd wy¥alpg n Leu
Val GQu Ser Gy Ala Qu Val Lys Lys Pro Ay Ala Ser Val Lys Val Ser Cys Lys
Ala Ser Ay TgiySata2gePh¥aThkyaspaTyBeThCyReLyAsAlRr SevalClar Fy& Fem a Pro

aoh G n ash phtie gl chBoaryr b riPe an TR YR ARl ng R anro el A
Tyr Leu G4 L@MnAﬁﬂ%fﬁéuLGNuAﬁggsﬁétGb@xﬁ%@uTh&echan@EoTMWfT%hﬁCﬁﬂyA|a Arg

30 Au Asp Tyr Asp Gy Tyr Leu Tyr Phe a Met Asp Tyr Trp Gy Gn dy Thr
Leu Val Thr VElySEhrseer Tex28$0/ 638185RCPheB2Yg9G39730g Val Thr Leu

Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn

Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg

Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
20 Gly Gln Gly Thr Leu Val Thr Val Ser Ser

SEQ ID NO:8 - Humanised VH domain (artificial)
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Vval Lys Lys Pro

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser
25 Phe Thr Asp Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly
Gln Arg Leu Glu Trp Met Gly Leu Ile Asn Pro Tyr Asn Gly
Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg

30 Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
Gly Gln Gly Thr Leu Val Thr Val Ser Ser



- 44, SEQID NO 9 - Humani sed VH domain (artificial) Gu Val Gn Leu Val
Gy Ala Qu Val Lys Lys Pro Ay Ala Ser Val Lys Val Ser Cys Lys Ala
Tyr Ser 5 Phe Ser Ay Tyr Thr Met Asn Trp Val Arg Gn Ala Pro Ay
Leu Wouoibropsiss € Ay Leu Ile Asn Pro Tyr Asn Ay Goaibuoo/sgso2Tyr Asn

A u Ser
Ser Ay
Gn Arg
G n Asn
Leu Qu
G u Asp
Val Thr
Gn Leu
Ser Cys
Ala Pro
Ser Tyr
Thr Al a
Cys Ala
Gy Thr

Phe
Leu
Tyr
Val

Val

Lys
Ay
Asn
Tyr

Lys
Asn
Asp
Ser
du
Al a
Gn
Gn
Leu

Arg G.u

Leu

Val

(artificial) 25

Al a Ser
Asn Trp
Tyr Asn
Val Asp
Thr Gy
Asp Tyr
Thr Val
G n Leu
Cys Lys
Pro Ay
Tyr Asn

Val
Val
Ay
Thr
Val

Lys
Arg
Gy
Ser
Tyr

Asp Gy

Ser
Val
Al a
Gn
Gn

48y
du
Ser
Arg
Asn

15

20

25

30

Ay Arg Val Thr Leu Thr VaI_4 sp Thr Ser Ala Ser Thr Ala Tyr
Ser Leu Arg Ser Qu Asp Thr y Val Tyr Tyr Cys Ala Arg 10
Gy Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Ay Gn Gy Thr Leu
Ser SEQ I D NO 10 - Humani sed VH domain (artificial) G u Val
Ser Ay Ala Qu Val Lys Lys Pro 15 Gy Ala Ser Val Lys Val

SEQ 1B NOTY r HemanipgeVHidom@in (amificiabhr Met Asn Trp Val Arg G n

Ry | ! L R R Thr
5% 80 @38 X0 40 G Lk 45 200 0 W e e o

Qly M A=y ZLhISeIuysl_eLalAr&mSefrysGstAslplérrﬁeﬂ GlywaryTygeTyr

Tyr d Leu Phe AI Met Tyr_ T Gn
Bl o5 G & Sy i TRl tea S abla R Sy
i Yaly @eu ll, Viddp Q1k I8y Gléh Ahae Qéh VBiko Lypr L¥sn PEoy G Y
Val Ser  Cys Lys Ala Ser Ay Tyr Ser Phe Thr @y Tyr Thr Met

Gly Ahx Frexr @yr @Gan Aln 1Aan @Iua Trys 1y @y L6l | Tlar ABEUPr 0

A B At AT R Bl O o A & e e B e
Ber Qeu Ay A IR m/ﬂﬁsbwwllaﬁ@pgt@@m@g AU5- Aﬁgu

Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Ay Gn @y Thr Leu Val
g PEENGYTIASD 1Giaieda B (312 N6k 599 BYe Trma)

By S 9 B 18l W5 be Bip gy dhe e el e e S
Leu Au Trp Ile Ay Leu Ile Asn Pro Tyr Asn Gy Ay Thr Ser

]3/ Arg Val Thr Leu
SEQI NOl - Humanised VH domam (artificial)

Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro
Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser
Phe Thr Gly Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly
Gln Arg Leu Glu Trp Ile Gly Leu Ile Asn Pro Tyr Asn Gly
Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
Gly Gln Gly Thr Leu Val Thr Val Ser Ser

SEQ ID NO:11 - Humanised VH domain (artificial)
Glu vVal Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser
Phe Thr Gly Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly
Gln Arg Leu Glu Trp Ile Gly Leu Ile Asn Pro Tyr Asn Gly
Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg



10 Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr Leu Qu Leu Asn Ser Leu Arg Ser
GQu Asp Thr Ay Vval Tyr Tyr Cys Ala Arg Qu Asp Tyr Asp Ay Tyr Leu Tyr Phe
Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu Val Thr Val Ser Ser 15SEQ ID NGO 13
- Humani sashoYsh@ezai n (artificial) Au Val G n Leu VapcrtaArroddsan73gdy Ala G u
Val Lys Lys Pro Gy Ala Ser Val Lys Val r Cys Lys Ala Ser Ay Tyr Ser Phe
Thr Asp Tyr Thr Met Asn Trp Val Arg Gn Ala Pro Ay Gn Arg Leu Au Trp lle
Gy Leu lle Asn Pro Tyr Asn Ay 20 Gy Thr Ser Tyr Asn G n Asn Phe Lys Ay
Arg Val Thr LeguTREpA rAﬁ.B pli rAlRuSay rThheAnd aTWetl s detrphsn Ser
Leu Arg Ser Gu Aspp ne Gy VaI y%!/‘rry Tyr Q/Qg Ala Arg GQu Aspp'(l']y'nr:y Asppélsy Tyr
Leu Tyr Phe AGéyl\,ﬁilnA@byTyherg«lG'ql Ghr Jal Ber Sex Val Thr Val Ser Ser 25
SEQ I D NO 14 - Humani sed VH domain (artificial) Gu Val Gn Leu Val Gu Ser
Gy Ala Qu Val Lys Lys Pro Ay Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay

Tyr Ser Phe TbEQA@FN@’MQ mmdxﬁedwd&hﬂn}@xﬁaélg Gn Ala Pro Ay 30 Gn Arg
Leu Au Tr LeuIIeAsnProT;é/; Thr SerTrAs G n Asn
851 53¥Ch fB?éG’Q

Phe Lys G A%uvé{ﬁlTﬁFLnLéﬁu VeloGiy Ned73y® - YLFG PrG‘rhr Val

Asp Thr Ser S sk €] SaR 4L I p Thr
Ay val Tyr %;?y ﬂ&aAP%rﬁlrvgle‘ ys As%%legrAs%gséi'gsT&l aL%EI%iri Yéﬁ?%%ﬁt Asp

Tyr Trp Ay GPheGBgrTAsplLayrVahrTMetValsnSarpSeals ASEQGIR RAa Fro Gl donai n
of 2c3 (Murin &DI QVTQTTSSL SASL CDRVTI SCSASQA SNYLNWQQ CADGTVELLI SS
L HSGVPSRFSGSGEEFDASE THENL EPEDITAPY YEEQPSKL PYHFEEETRER P16 SB35 IS™NG 26 -

Nucleic acid gn 0%993&’5 RBiARN0G12C3sn Phe Lys Gly Arg Val Thr L
GACATCCAGATGA 48 $05AnEnO018CAen Rhe Lys Gly Arg Val Thr Leu

ACCGGGET GA&ATCAGCV@@AS@@CHCC@A@G@@AT@A@CKA@T AZaTTyr Leu Glu Leu Asn

wgﬁww%%ﬂww tyr Cys Mla Arg
'Cl';g'II:CGCCACCT ACTACT %%&%r GCCCTA @ggGﬁ%A see AOEAA’I&TI'GGEAATCAAG

20 SEQ | D NO €¥Y- GVH @byreThr ofecBalni Thr [edd&ersSgaence (nuri ne)
MVLSLLYLLTALPG LSEVQLQQSGPELVKPGASMKI SCKASGYSFTDYTWN W/KQSHGKN LEW
| GLI NPYNGGTS YNONF KGKATLTV DKSSSTAYMELLSL

TSEDSAWYCARE@E@%W@AWDW@{WS&@%@E@-,.LIQ)NO 18 - Nucleic acid
encodi ng VH dg

ATCOTCCTGTOOC %&icé@c%@ﬂc&@éc&%&:é&ée@ﬂc&%@&m val Lys Lys Pro

CGAGGT GCAGCT EACECHET Gy W Ser Gly Tyr Ser
AGCATGAAGATCA! GCAAGGCCA ACAGCT TCA CTACA
CCATGAACT GGGTEAACTAGABSSATBECEAGAMECT BSAATEEAVEE Arg Gln Ala Pro Gly

Gln Arg Leu Glu Trp Ile Gly Leu Ile Asn Pro Tyr Asn Gly
20 Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Txp
Gly Gln Gly Thr Leu Val Thr VvVal Ser Ser
25

SEQ ID NO:14 - Humanised VH domain (artificial)
Glu val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser
Phe Thr Asp Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly
30 Gln Arg Leu Glu Trp Ile Gly Leu Ile Asn Pro Tyr Asn Gly
Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu



30 GCCTGATCAACCCCTACAACGGECGGCACCACGCTACAACCAGAACTTCAA

GGGCAAGGCCACCCTGACCGT GGACAAGAGCAGCAGCACCECCTACATG

GAACTGCTGI CTCTGACCAGCGAGGACAGCECCGIGTACTACTGCECCA WO

2010/ 038155Ryh/HdRA98194 007302 - 47 - PCT/IB2009/007302
GAGAGGGCTACGACGGCTACCTGFACFTCGCCATGGACTACFC%I{:CA GGGCACCAGCGTGACCGTGAGCAGC
SEQ ID NGO 19 - AY393094 VH domai n (hunman)

LLLAVLQGVCAEVRLVQSGAEVI CKPGESLKI SCKASGYSFTSNVV GWRQM

PCKGLEW G | FPCDSIFH, Y SRSF nVRCH NIAYLSMESHATOAMyr Leu Glu Leu Asn
YYCARQNPPEYSGAY!I - | DGAFDP LVIVSS SEQ I D NO 20 - Nucleic acid encoding
AY393094 VH dommiSerl (.eUT GCECCRAGCGIET FESICORRCENT BT CGATYET CEYECGHIGTELS

e A Gl R e mia e sap e

AGAT GCCCEEAAA QT ST THECALCAVET TTRETET Gler Ser
CTCTGATACCATATACA CCTTCCAAGGCCAGGTCACCATTTCAG 15

TCGACAAGT CCATGAATACCGCCT ACCT GCAGT GGAGCAGCCTGAAGEC

e g S R L
AGTGGCGCATATCAT ' TGGICATCGTCTCCTCA 20 SEQ

| D NO 21 - RHA VIDIGMBQTTSSLSASLGDRVITISCSASQGISNYLNWYQQKADGTVELLIYYTSS

MGSTA LG_LLAVLQGVCAEVRLV CK W
MWWRQVPGKGLEW GIY %ﬁ @%ET %QYSKLPYTFGGGTKLEI

SSLKATDTAMYYCARERYDGYLYFAMDYWEQGTLVI VSS 25SEQ I D NO 22 - Nucleic acid
encoding RI-1A VH domain (artificial)
ATGGGGT CAACCAECATCCTTGECCTCCTCCTGRCTGTTCT CCAAGGAGT

GBOCACT CTCT GAAGAT EMT BAKCR O A T RURr [ ALl of 2

CTACACCATGAACT CCEIACSTCEALATEACOCGAAAICCA EPGAGCGCCAGCCTGGGCG

ATTGGGCTTATTAAT
mmgmég%@%ﬁm ﬁ% AGGGCATCAGCAACTACCT

CTGCAGTI GGAGCAGCCTEACE ; GUAGHMCGGTACCEICGAGCTGCTGATCTAC
2010/ 038155PCT/ 1B2009/ 007302

c&mmmﬁm%ﬁ@éﬁﬁ%@@ﬁ@@%@%@ﬁ%mccGGTTTAGCGGCAGCG

CAGGGAACCCTCGT CATEHET GETAREC SEOTIAR AST 23 6A CRBIOEOEAXC CIBBAR OOTGROTG A5
MRVPAQLLGLLLLW PDTRCDI %rr PSSLSASVGDRVTI TCRAS

SNY
L AWYQQKPGKVPKLL| YHETE RHSCACEEROAGGASS AGCTGCCCTACACCTTTG

doms n 10 ATGACICE GO IR AR roccoocaen

TACCAGATGTGACATCCAGAT GACCCAGTI CTCCATCCTCCCTGT CTGCAT

gﬂ#ﬁ %ﬁqm&m&% A&%\d@?gcquence (murine)

CTGATCT ATGCT GCAT QAW CE LT SCAAATAGICSE QLATISEIEY ICRGASMKISCKASGYSFTDY TMN
CCTCARCAT T TCOARGTY RS LR AATG N AN A SRR R G ATLTV DK SSSTA YMELLSL

CACT TTTWWW@QFMWW@%WSSGd 2c3 VK domai n
RICA (artificial) 20 MRVPAQLLGLLLLW.PDTRCDI QUIQSPSSLSASVGDRVTI TCSASQG SNY

LNWYQKPCGKVPKLLI YYTSSLHSGVPSRFSGSGSGIDFTLTI SSLQPEDVAT
YYCQRYSKL PYTWh%NO: 18 - Nucleic acid encoding VH domain of 2¢3

ATGGTGCTGTCCCTGCTGTACCTGCTGACCGCCCTGCCCGGCATCCTGAG
CGAGGTGCAGCTGCAGCAGAGCGGCCCTGAGCTGGTGAAGCCTGGCGCC
AGCATGAAGATCAGCTGCAAGGCCAGCGGCTACAGCTTCACCGACTACA
CCATGAACTGGGTGAAGCAGAGCCACGGCAAGAACCTGGAATGGATCG
30 GCCTGATCAACCCCTACAACGGCGGCACCAGCTACAACCAGAACTTCAA
GGGCAAGGCCACCCTGACCGTGGACAAGAGCAGCAGCACCGCCTACATG
GAACTGCTGTCTCTGACCAGCGAGGACAGCGCCGTGTACTACTGCGCCA



SEQ I D NO 26 - Nucl eic acid encodi ng humani sed 2¢c3 VK domain Rl CA 25
ATGAGGGT CCCTGCTCAGCTCCTGGEGACTCCTGCTGCTCTGGCTCCCAGA
TACCAGATGTGACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCAT

CTGT AGGAGASCATHEIBLACCATCACT TGCAGT GCATCCCAGGGCATTAG PCT/IB2009/007302
CAATTATCTGAATTGGTAT CAGCAGAAACCAGGGAAAGT TELTAAACTC
CTGATCTATTACACATCAAGTTTACACTCAGGGGTCCCATCTCGGTTCAG 30
CGGCAGTGGATCTGGGACAGAT TTCACT CTCACCATCAGCAGCCTGCAG

CCTGAAGATGTT ARG SO, CGHeesess,

CACGT TTGGCCAS CCQEECTégiGATCAAKﬁR%D 2010/03815@%%%??%&%%5?8%¥%%%A- 49 -
SEQ | D NO. 27 GGGGAQEATGCGTAACGTGAGEAGC

EVQLVESGAEVI CKPGASVKVSCI CASGYSFSSYA HWRQAPGQ ZLEWG

W NGE GFTKYSONFQGRVTLTRDTSASTAYLELNSLRSEDTGVYYCARDP 5 YNNYAAELDYWEQGTLVTVSS
SEQ I D NO 28 SERUD reocxgammmodnmgorﬂexa@m)w | domai n (human)

GAGGTGCAGCTGGTI GGAGICT 3

CAGT GAAAGTTTCBF AV Y o A IRTOAR YA AT PG SOY SFTSNWIGWVRQM
ATACATTGCGT COPGRAGIGE, K@G@WEWAYLQWSSLKATDTAM
GEATCAACGETGECACTGENlTlACAAAATATTCA TTTTCAGGG

CAGAGT CACCCT AXQIMIRRNEREY $6A3HA

CTGAACAGCCT GAGAT CTGAAGACACGGGT GTATAT TACT GTGCGAGGEG
ATCCCTACAATAACT ACGCGGCGGAACT TGACTACTGGGGCCAGGGAAC 15 CCTGGTCACCGTCTCCTCA
SEQ I D NO: 29 SEQ IfNOQ0ai NudiiRacid endading)A B80S SHvddmal SEQ | D NO 30 -

GorKLAvT 185 SROUTESES T TEI G ARTeARRC (PR BRBIGCT TOTeed ')

NG 33 - Heavy dﬁ@@n&@@dm}GW@A&M@@C@GG@WC@Q}MM@?CCT@W
Chain CDRL (artifici

al 35 - Vi
(murine) LI NPMV@@@%@WM%&TA%W@QGQC@E@GT@pﬁqq cial)
EDYDGYLYFAMDY R@ﬂ TGGTGA
DL YEA Avﬁgg;&éé@dd%%%é@rdemmd; EGCERELTEETTERTGG
CTCTGATACCATATACAGCCCGTCCTTCCAAGGCCAGGTCACCATTTCAG
15 TCGACAAGTCCATCAATACCGCCTACCTGCAGTGGAGCAGCCTGAAGGC
CACGGACACCGCCATGTATTACTGTGCGAGACAGAACCCCCCCGAGTAT
AGTGGCGCATATCATGATGGGTGGTTCGACCCCTGGGGCCAGGGAACCC

TGGTCATCGTCTCCTCA

20 SEQID NO:21 - RHA VH domain (artificial)
MGSTAILGLLLAVLQGVCAEVRLVQSGAEVKKPGESLKISCKASGYSFTDYT
MNWVRQMPGKGLEWIGLINPYNGGTSYNQNFKGQVTISVDKSINTAYLQW
SSLKATDTAMYYCAREGYDGYLYFAMDYWGQGTLVIVSS

25 SEQ ID NO:22 - Nucleic acid encoding RHA VH domain (artificial)
ATGGGGTCAACCGCCATCCTTGGCCTCCTCCTGGCTGTTCTCCAAGGAGT
CTGTGCCGAAGTGCGCCTTGTGCAGTCTGGAGCAGAAGTGAAAAAGCCG
GGGGAGTCTCTGAAGATCTCTTGCAAGGCTTCTGGATACAGTTTTACCGA
CTACACCATGAACTGGGTGCGCCAGATGCCCGGGAAAGGCCTGGAGTGG

30 ATTGGGCTTATTAATCCTTACAATGGTGGTACTAGCTACAACCAGAATTT
CAAGGGCCAAGTCACCATTTCAGTCGACAAGTCCATCAATACCGCCTAC
CTGCAGTGGAGCAGCCTGAAGGCCACGGACACCGCCATGTATTACTGTG



SEQ I D NO 38 - 2C3 VK domai n | eader sequence: MRVPAQLLGLLLLW.PDTRC 15 SEQ
I D NO 39 - Human VL | eader sequence: I\/DIVRVPAQ_LGLLLLV\LPDTRC SEQ I D NO 40 -
Nucl eic acid encoding RH2. 5 R71V (artificial)

ATGGGCAGCCACALHGA1DAS81SECCCT GCTGCT GGCCGT GCTGCAGGECG 20 PCT/IB2009/007302
TGTGCGCCGAGGT GCAGCT GGT CGAGAGCGGAGCCGAGGT GAAGRAGC
CAGGCGCCAGOGT CAAGGT GT CCT GCAAGBCCAGCGRCTACAGCT TCTC

CGGCTACACCAT GAACT GGGT GCGGCAGGECCCCAGGECCAGAGECTGGAA

TGGATGXBCCTGATGA% ANCCEEEA
ACTTCAAGGGCAGEGT X

CTACCT GGAACT GAACAIZCGEG GAACT BBGHARATIT LTI CTAGTAC
TGCGCCAGAGAGGACTACGACGECTACCTGTACTTCGCCATGGACTACT

GGGGECCAGGGECACCCT GGTGACCGTGAGCAGC SEQ I D NO 41 - Kozak consensus
sequence (arti f i SEQ )D B BACGCYTENO6CAAGamai@h@8dr)/ 038155PCT/ | B2009/ 007302

rgiL e;ences Ci edtr‘zgfl Fm#ﬂi‘&ﬁgﬁﬁmwggﬁlm&h@ﬂiwﬁéﬁﬁa§W

Wiile this i nventLAJwYfmdﬂéﬁwmfmYMm?smmmDmmﬂsmmovm

5references to exangl e enbodi nents there it will be understood by those
skilled in the ar¥YERKYNSARGIEGRRAKEEIK| n form and details may be nade

therein without departing fromthe scope of the invention enconpassed by
the appended clainms. WO 2010/ 038155PCT/ 1B2009/ 007302 - 52 - CLAIM5 What is
clainmed is: |.An SEQ Id@244Nddemiapidwncating 4 ¥PE0 DesVISEONED NO. 1: 5 d u Val

O Lys Aa O & hoRTEAgeEdckindgiettBabar g RarTCTR RISt s
Pro Ay Gn Arg RACCAGATIGTGACABOLC AGATGAECBAGFCBCTATCRIICCHTGTLCYGONT Ser
A Tyr Leu @ (P ifcagacafalite bt lioiBaibAdrRiioghRTES 1o'

Ala Arg Gu Xad UAA’P@RT@TXGBGTG@‘FAWACF@RGAA@A@@AGGSD\MGTTOETQA(AGFG G y
Thr Leu Val Thr Val Ser Ser wherein: Xal is Ser or

Ala, Ser. Val, ASQTG&}"@TATQC"I{QCW’ECCA@‘)@‘QQ@AI@foS}GqJTgCCATCTCG(YJTTCAG
15 CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAG

CCTGAAGATGTTGCAACTTATTACTGTCAAAAGTATAACAGTGCCCCGTA
CACTTTTGGCCAGGGGACCAAGCTGGAGATCAAA

SEQ ID NO:25 - Humanised 2¢3 VK domain RKA (artificial)

20 MRVPAQLLGLLLLWLPDTRCDIQMTQSPSSLSASVGDRVTITCSASQGISNY
LNWYQQKPGKVPKLLIYYTSSLHSGVPSRFSGSGSGTDFTLTISSLQPEDVAT
YYCQQYSKLPYTFGQGTKLEIK

SEQ ID NO:26 - Nucleic acid encoding humanised 2¢3 VK domain RKA

25 ATGAGGGTCCCTGCTCAGCTCCTGGGACTCCTGCTGCTCTGGCTCCCAGA
TACCAGATGTGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT |
CTGTAGGAGACAGAGTCACCATCACTTGCAGTGCATCCCAGGGCATTAG
CAATTATCTGAATTGGTATCAGCAGAAACCAGGGAAAGTTCCTAAACTC
CTGATCTATTACACATCAAGTTTACACTCAGGGGTCCCATCTCGGTTCAG

30 CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAG
CCTGAAGATGTTGCAACTTATTACTGTCAGCAGTATAGCAAGCTGCCGTA
CACGTTTGGCCAGGGGACCAAGCTGGAGATCAAA



Xad is Val or Arg; and Xa5 is Asp, Asn or Q. 2. The VH domai n of
claim1l wherein Xa2 is Ay and Xa5 is Asp or Asn. 20 3. The VH domai n
of claim2 wherein Xa2 is Ay and Xa5 is Asp. 4. The VH donai n of
claimi1l wherabmssxe is Ser. 255. The VH donmin of cl ai prci/isdoeyoeiaez Xal is

Thr. 6. The VH domain of claim1l wherein g(aS is Met. 7. The VH domai n of
claiml wherein Xa3 is Ile. W) 2010/038155PCT/ 1B2009/ 007302 -53- 8. The VH
domain of claim1l wherein Xa4 is Val. 9. The VH domain of claim1l wherein
Xad4 is Arg. 510. The VH domain of claim| wherein the residues Xal - Xa5 are

in the foll ow ng conbinations: Kabat Res: 30 31 48 71 96 Position in SEQ ID
NO |: 30 31 $8QIDNO:27 - AJ399823 VH domain (human)

EVQLVESGAEVKKPGASVKVSCKASGYSFSSYGIHWVRQAPGQRLEWMG
WINGGTGFTKYSQNFQGRVTLTRDTSASTAYLELNSLRSEDTGVYYCARDP
5 YNNYAAELDYWGQGTLVTVSS

SEQ ID NO:28 - Nucleic acid encoding AJ399823 VH domain (human)
GAGGTGCAGCTGGTGGAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCT
CAGTGAAAGTTTCGTGCAAGGCTTCTGGATACTCCTTCAGTAGTTATGGT
10 ATACATTGGGTGCGCCAGGCCCCCGGACAAAGGCTTGAGTGGATGGGAT
GGATCAACGGTGGCACTGGTTTTACAAAATATTCACAGAATTTTCAGGG
CAGAGTCACCCTAACCAGGGACACTTCCGCGAGCACAGCCTACTTGGAA
CTGAACAGCCTGAGATCTGAAGACACGGGTGTATATTACTGTGCGAGGG
ATCCCTACAATAACTACGCGGCGGAACTTGACTACTGGGGCCAGGGAAC
15 CCTGGTCACCGTCTCCTCA

SEQ ID NO:29 - Light Chain CDR1 (murine)
SASQGISNYLN

20 SEQ ID NO:30 - Light Chain CDR2 (murine)
YTSSLHS

SEQ ID NO:31 - Light Chain CDR3 (murine)
QQYSKLPYT

25
SEQ ID NO:32 - Heavy Chain CDR1 (murine)
DYTMN

SEQ ID NO:33 - Heavy Chain CDR3 (murine)
30 EGYDGYLYFAMDY

SEQ ID NO:34 - Heavy Chain CDRI (artificial)



72 100 Seq List Res: Xa | Xa2 Xa3 Xa4 Xa5 SEQ ID NO2 Ser Ay Mt Val Asp
SEQID NGO 3 Thr Ay Met Arg Asp SEQID NO4 Ser Ay Mt Arg

WO 2010/038155 | PCT/1B2009/007302
-50-

GYTMN

SEQ ID NO:35 - Heavy Chain CDR2 (murine)
LINPYNGGTSYNQNFKG

SEQ ID NO:36 - Heavy Chain CDR3 (artificial)
EDYDGYLYFAMDY

SEQ ID NO:37 VH domain leader sequence:
10 MGSTAILGLLLAVLQGVCA

SEQ ID NO:38 - 2C3 VK domain leader sequence:
MRVPAQLLGLLLLWLPDTRC

15 SEQID NO:39 — Human VL leader sequence:
MDMRVPAQLLGLLLLWLPDTRC

SEQ ID NO:40 - Nucleic acid encoding RH2.5 R71V (artificial)
ATGGGCAGCACAGCCATTCTGGGCCTGCTGCTGGCCGTGCTGCAGGGCG
20 TGTGCGCCGAGGTGCAGCTGGTCGAGAGCGGAGCCGAGGTGAAGAAGC
CAGGCGCCAGCGTCAAGGTGTCCTGCAAGGCCAGCGGCTACAGCTTCTC
CGGCTACACCATGAACTGGGTGCGGCAGGCCCCAGGCCAGAGGCTGGAA
TGGATGGGCCTGATCAACCCCTACAACGGCGGCACCAGCTACAACCAGA
ACTTCAAGGGCAGGGTGACACTGACCGTGGATACCAGCGCCAGCACCGC
25 CTACCTGGAACTGAACAGCCTGAGAAGCGAGGACACCGGCGTGTACTAC
TGCGCCAGAGAGGACTACGACGGCTACCTGTACTTCGCCATGGACTACT
GGGGCCAGGGCACCCTGGTGACCGTGAGCAGC

SEQ ID NO:41 - Kozak consensus sequence (artificial)
30 AAGCTTGCCGCCACC



Asp SEQID NO5 Thr Ay Met Val Asp SEQ ID NO 6 Ser Asp Met Val Asp SEQID
NG 7 Thr Asp Met Arg Asp SEQ ID NO 8 Thr Asp Met Val Asp

WO 2010/038155 PCT/IB2009/007302
.51 -

The teachings of all patents, published applications and references cited

herein are incorporated by reference in their entirety.

While this invention has been particularly shown and described with
5 references to example embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.



SEQID NO9 Ser Ay Ile Val Asp SEQID NO 10 Thr Gy i Ile Arg Asp SEQID
NG 11 Thr Ay Ile Val Asp SEQ ID NGO 12 Ser Asp Ile Val Asp

WO 2010/038155 PCT/1B2009/007302

10

15

20
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CLAIMS

What is claimed is:

1. An antibody VH domain which comprises SEQ ID NO:1:

Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val
Ser Cys Lys Ala Ser Gly Tyr Ser Phe Xal Xa2 Tyr Thr Met Asn Trp Val Arg Gln
Ala Pro Gly Gln Arg Leu Glu Trp Xa3 Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr
Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu Thr Xa4 Asp Thr Ser Ala Ser
Thr Ala Tyr Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys
Ala Arg Glu Xa$ Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Gly Gln Gly
Thr Leu Val Thr Val Ser Ser
wherein:

Xal is Ser or Thr;

Xa2 is Gly, Asp, Ala, Ser, Val, Asn, Lys, Tyr or Met;

Xa3 is Met or lle;

Xa4 is Val or Arg; and

Xa5 is Asp, Asn or Gly.

2. The VH domain of claim 1 wherein Xa2 is Gly and Xa$5 is Asp or Asn.
3. The VH domain of claim 2 wherein Xa2 is Gly and Xa5 is Asp.

4. The VH domain of claim 1 wherein Xal is Ser.

5. The VH domain of claim 1 wherein Xal is Thr.

6. The VH domain of claim 1 wherein Xa3 is Met.

7. The VH domain of claim 1 wherein Xa3 is Ile.



SEQ ID NO 13 Thr Asp Ile Arg Asp SEQ ID NO 14 Thr Asp Ile Val Asp 11. A
target binding nmenber that binds |IL-25 and which conprises an anti body VH
dormai n, wherein the VH donmain is a VH domain according to claim1. 10 12.
The t ar g&to hiroyoliss nenber of claim 11 which conpri sesper/ii20@@nson whose
Kabat CDRs 1-3 are as set out as residueg.24-34 (SEQ ID NG 29); 50-56 (SEQ
I D NO 30) and 89-97 (SEQ I D NO 31) respectively of SEQ ID NO 15. 1513. The
target binding nenber of claim12 wherein the VL domain further includes
residues 35-38 of BEQKEoMNARICT cBihaCHireih Xa@iRtal( SEQ 1 D NG 29). WO _
2010/ 038155PCT/ T132009/ 007302 - 54 - 15.The target binding nmenber of claim
12 wherein the VL domain is humani sed. 516. The target binding nenber of

clai m 15 whosg SeaHRNGA GGRIR Jrifitn AW ARER R8s A 127 of SEQ 1D Na 25.

5 10. The VH domain of claim 1 wherein the residues Xal — Xa5 are in the

following combinations:

Kabat Res: 30 31 48 71 96

Position in SEQ ID NO:1: 30 31 48 72 100
Seq List Res: Xal Xa2 Xa3 Xa4 Xa$
SEQ ID NO:2 Ser Gly Met Val Asp
SEQ ID NO:3 Thr Gly Met Arg Asp
SEQ ID NO:4 Ser Gly Met Arg Asp
SEQ ID NO:5 Thr Gly Met Val Asp
SEQ ID NO:6 Ser Asp Met Val Asp
SEQ ID NO:7 Thr Asp Met Arg Asp
SEQ ID NO:8 Thr Asp Met Val Asp
SEQ ID NO:9 Ser Gly Ile Val Asp
SEQ ID NO:10 Thr Gly lle Arg Asp
SEQ IDNO:11 Thr Gly' le val Asp
SEQ ID NO:12 Ser Asp lle Val Asp
SEQID NO:13 Thr Asp lle Arg Asp
SEQIDNO:14 Thr Asp lle Val Asp

11. A target binding member that binds IL-25 and which comprises an antibody
VH domain, wherein the VH domain is a VH domain according to claim 1.

10
12.  The target binding member of claim 11 which comprises a VL domain
whose Kabat CDRs 1-3 are as set out as residues 24-34 (SEQ ID NO:29); 50-56
(SEQ ID NO:30) and 89-97 (SEQ ID NO:31) respectively of SEQ ID NO:15.

15 13.  The target binding member of claim 12 wherein the VL domain further
includes residues 35-38 of SEQ ID NO:15 adjacent to CDR1 (SEQ ID NO:29).

14.  The target binding member of claim 12 which comprises SEQ ID NO:15.



17. The target binding nenber of claim1l which is a Fab, F(abl)2, scFv, Fv
or dAb antibody fragnent. 10 18. The target binding nenber of claim1ll
whi ch conprises an anti body constant region. 19. The target bindi ng nmenber

of claim 18 whehRlPsikhe constant region is a 15human | gGlp@fsbd@béxo78eNSt ant
region. 20. The target binding nmenber of cI5 im18 which conprises a whol e

ant i body. 21. An isolated nucleic acid“which conprises a nucl eotide
sequence encoding 20 the VH domain of claim1. 22. An expression vector
conprising the nucleic acid of claim2l1 operably |inked to a pronoter.

2523. A host cell carrying the expression vector of claim22. 24. A nmet hod of
produci ng a targds. bi Atk rygerbirdarg memberrof tlao 12 evhereisthad leddmainisng host
cells according %@ cl aiJZn 23 under conditions for production of said target
bi ndi ng nmenber . m 010/ 038155PCT/ 1B2009/ 007302 - 55 - 26. A net hod
according to claim25 further conprising formulating the target binding
menber into a_conposition including at | east one additional conponent.

527. A conposi Pi orlbconmgihe &gy binding mergker obclayn A g WhesgteAugice CPIPHSES fMiRYY 4
phar maceuti cal | y ;aaeephapLesedbingh:2528. The conposition of claim27 in the
formof a |yophilized powder. 1029. A nethod for the treatnent or prevention
of asthma, said nethod conprising adm nistering to a subject in need of

treatnment an effqgtiv . r : Diyndivag, e i .
qgt | 1D WG 9% F96,F (@), Cdepl P Vidr
30. The target blqﬁdl nghge@n%geﬁb"@;ngw%ﬁrﬁf?@#agﬁ usehi;tlglnl t he tr(ea)tzrrecnt or
prevention 150f a#blamtibody fragment.
10
18.  The target binding member of claim 11 which comprises an antibody

1

constant region.

19.  The target binding member of claim 18 wherein the constant region is a

15 human IgG1 or IgG4 constant region.
20.  The target binding member of claim 18 which comprises a whole antibody.

21. An isolated nucleic acid which comprises a nucleotide sequence encoding

20  the VH domain of claim 1.

22.  An expression vector comprising the nucleic acid of claim 21 operably

linked to a promoter.
25 23.  Ahost cell carrying the expression vector of claim 22.

24. A method of producing a target binding member, the method comprising
culturing host cells according to claim 23 under conditions for production of said
target binding member.

30
25. A method according to claim 24 further comprising isolating said target

binding member.



31. A nethod for the treatnent or prevention of an inflammtory bowel

di sease, said nethod conprising admnistering to a subject in need of
treatment an effective amount of the target binding nenber of claim1l. 20
32. A neihwehid/esidshe treatnment or prevention of ul cerptimo®mbizor s, said
met hod conprising adm nistering to a suly.ect in need of treatnent an
effective anount of the target binding rmenber of claim11l. 2533. A nethod
for the treatnment or prevention of Crolm s disease, said nmethod conprising
adm nistering to a subject in need of treatnent an effective anount of the
target binding nenber of claim1l. 34. The target binding nenber of claim1ll
for use in thE.treanmnd aocording weclbino2s Bothér cmprisingfommtlating thotaedet di sease.

WO 2010/ 038155PCT/ | B2009/ 007302 -.56.- ,35. T t ar get, ,bi ndi n er of
U ar 21t o ading emmer iedLsareesitan st g 4L e S i itoRdl B BRARS T o

36. The target binding nenber of claim1l for use in the treatnent or

prevention 50of Crohn's disease. 37. A nethod of produci ?_an ant,i body
agai nst | 13 252%hi oh cempgsitiangemprising the target ‘(la§lng>rrt9mbem'&%lﬁ’el ladidody VH

domai n of cl aj P fe nbining said VH domain with a pluralit
. HZh-L tableBhrrfe?TO! NI NQ p y
of anti body 3}_ omrrglmrllcsa” gcclegp?r ovi de anti body nol ecul es; (c)

screening said anti body nol ecules for binding to IL-25; and (d)
sel ecting an ti bady nol ecul e ich binds [1- i ated nucleic
aci d whi ch combr o e TReShtn B i q‘ﬂe‘ﬁ%@""é‘#@%g’(%gﬁ?g‘?ﬁ%‘%&ér get bi ndi ng
menber of claim1l.
10 29. A method for the treatment or prevention of asthma, said method comprising
administering to a subject in need of treatment an effective amount of the target

binding member of claim 11.

30.  The target binding member of claim 11 for use in the treatment or prevention

15 of asthma.

31. A method for the treatment or prevention of an inflammatory bowel disease,
said method comprising administering to a subject in need of treatment an effective

amount of the target binding member of claim 11.
20

32. A method for the treatment or prevention of ulcerative colitis, said method
comprising administering to a subject in need of treatment an effective amount of

the target binding member of claim 11.

25 33. A method for the treatment or prevention of Crohn’s disease, said method
comprising administering to a subject in need of treatment an effective amount of

the target binding member of claim 11.

34.  The target binding member of claim 11 for use in the treatment or prevention

30  of an inflammatory bowel disease.



WO 2010/038155 PCT/IB2009/007302

10
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35.  The target binding member of claim 11 for use in the treatment or prevention

of ulcerative colitis.

36.  The target binding member of claim 11 for use in the treatment or prevention

of Crohn’s disease.

37. A method of producing an antibody against IL-25 which comprises:

(a) providing the antibody VH domain of claim 1;

(b) combining said VH domain with a plurality of antibody VL domains to
provide antibody molecules;

(c) screening said antibody molecules for binding to IL-25; and

(d) selecting an antibody molecule which binds IL-25.

38.  Anisolated nucleic acid which comprises a nucleotide sequence encoding

the target binding member of claim 11.



