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of the Vii and VL donai ns disclosed herein grafted into a human VH

and VL framework regions, rgepeehrks! XearhdrBagkss ound to the
Invention Asthnma is a commom chromT rnttramatory di sorder of the

ai rways. F‘I?Q}g gncL)ljg_r‘otgr % gugfgr ers has increased dramatically over
recent d Health Organi sation estimates that in
the 15'r egicoprofe@Aniehti®n Heeapée wwrandubdeéisuf ierlfdiom asbhieg
ﬁl lergic ﬁ%%ﬂ@ﬁté Sthfef}%ect@ﬂe%%gdbyo UHEQRE EQk1Rlise (aiLyeys -
yperresponsi ve c ri p e stimuli
and i & addS eéf%‘g SHY ﬁl?’?%nts fl% %g? resen% 1%%{ ﬁqtopatgggf)&ﬁ?g\ét e
| ungs. 2@TRpedy ‘H‘S/ta@ﬁ/ﬁéswpldé’y‘aéﬁsl?]fp&lhﬁaﬁ{l Jr]"&ﬁdé’ ﬁ et OHB“
prot ect i wespermuthd yirtvenpavmgitovédael gnentolr mafecad ghe ERRpuIoAt thg VH
ef fector Jdan%i QBSa i514Ch1 881 B tehbrgiowWrarand 190 sehtein oM ahdduki ng
gobl et ce% Igylggﬁpg @Ogsgnpe ?@?g%gi;d mucus production, 25

to

e05|n§P nas tosis a rosis (1). It is the central roles
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functions such as B cell growth and IgE secretlon, inducing
goblet cell hyperplasia and éssociated mucus production,

26 eosinophilia, mastocytosis and fibrosis (1). It is the central
roles played by these cytokines in 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.

30 Surprisingly then, efforts to ameliorate experimental asthma by ~
blocking specific type-2 cytokines have, with the exception of
inhibiting IL-13, proven unsuccessful.

Inhibition of IL-13 suppresses both AHR and airway inflammation

35 although the mechanism remains unclear (2, 3}. However, given
the complex pathophysiology and poorly understood etlology of
asthma, it is uncertain whether targeting individual pathways
will ultimately prove successful therapeutically.



The basic structure of an antibody is well known in the art. A 10
natural l y-occurring anti body usually has four polypeptide chains: two
i denti cal WeawWp1gled ns and two identical |ight chai ns RIHRESEOY1365

di sul phi de bonds. The heavy and |ight chains each have a constant
region and a variable region (or domaizn). The vari able regions are.
primarily responsible for 15 antigen binding. Wthin each variable
regi on, three subregions, known as the conpl enentarity-determning
regions (CDRs), make contact with the antigen. The CDRs of each
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bl ocki ng anti bodi es t hrough conventional neans, it is believed that

this sequeiwgosufd |af ithy MByedtiw the gener ati on of an anti body

which is equalTy effective at blocking nouse and human |L-25

i nt eract i Tf ®irepethdinvensesptivave pradugadganibodies against IL-25 and
identified an antibody meolecule which binds with high affinity

and specificity to IL-25. Since human and mouse IL-25 share 80%
sequence identity it was believed that it would be unlikely that
30 it would be possible to generate useful anti-IL-25 antibodies by
conventional immunisation of either mice or rats, since the
degree of similarity would reduce the number of Ilmmunogenic
epitopes. Furthermore, the receptor-ligand interface was likely
to show the greatest degree of conservation thereby precluding
35 the generation of antibodies capable of blocking the interaction
of IL-25 with its receptor. To overcome these problems the
present inventors immunised mice that had been engineered to
lack IL-25 (IL-25-/-) expression with the belief that this
approach would increase the likelihood of developing antibodies
40 directed against the IL-25/11L-25R interface.



i nvention now shows that this is indeed the case. 15 Al though ot her
antibodies to IL-25 are in existence the present invention is

bel i eved tWOBM3HHE6K | r st denonstrati on of such anti bod(dE-RBISE01365

bl ock 1L-25 bioactivity. In particular, the present disclosure
provides test conducted in nurine nodgls of 20 asthma which show t hat
an anti body of the invention has advant ageous and unexpect ed
properties, especially its ability to prevent or reduce airway
hyperresponsi veness in vivo, a key synptomof asthnma. 25 Al though
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25 Although administration of a soluble IL-23R-FcC fusion protein
has also been reported to reduce type-2 airways inflammation,
the effects were less dramatic than those reported herein and
critically AHR was not assessed (I11). We now demonstrate that
IL-25 plays critical roles in airways inflammation and AHR,

30 acting initially to enhance type-2 cytokine mediated
inflammation, but also playing an important role in the
induction of AHR independently of the classical type-2
cytokines. The identification of I1L-25-dependent AHR offers the
possibility of identifying new therapeutic targets that lie

35 downstream of IL-25. At present we do not know whether IL-25
acts directly on airways smooth muscle to induce broncho-
constriction or if its effects are mediated through the
induction of known bronchoconstrictors such as the leukotrienes.
However, the biphasic activity of IL-25 makes it an excellent



20 The VH domai n may have hurman framework regions, or the framework
regions shown in SEQ ID NGO 2. The VU domains nmay be paired with a VL
domai n of WAAMUSAA6X i on, e.g. a VL domain with a CDRl BT/ EROHFPINGD, 8,
a CDR2 of SEQID 25 NO9 and a CDR3 of SEQ ID NO 10. These CDRs nmay
be in a VL domai n having human framewprk regions or may be the VL
domain of SEQ ID NO 4. Thus in one aspect, the present invention
provides a target 30 binding nenber which binds I'L-25 and which
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20 The VH domain may have human framework regions, or the framework

regions shown in SEQ ID NO:2.

The VH domains may be paired with a VL domain of the invention,
e.g. a VL domain with a CDRl of SEQ ID NO:8, a CDR2 of SEQ ID

25 NO:9 and a CDR3 of SEQ ID NO:10. These CDRs may be in a VL
domain having human framework regions or may be the VL domain of
SEQ ID NO:4.

Thus in one aspect, the present invention provides a target
30 binding member which binds IL-25 and which comprises the 2C3 VH
domain (SEQ ID NO:2) and/or the 2C3 VL domain {SEQ ID NO:4).

The invention also brovides isolated nucleic acid encoding the

target binding members of the invention, vectors comprising the
35 nucleic acid and methods of expressing the nucleic acid in a

host cell to produce target binding members of the invention.

The invention further provides the use of target binding members
of the invention, for example in the form of a pharmaceutical
40 composition, for the treatment of diseases, including asthma.



20 cell counting of cytospins stained wth giensa, n=6 per group. (F)
Anti gen-induced cytoki ne production fromrestinul ated nedi asti nal

| ynph nodéweebisg2926x otein | evel s were determ ned by ELRCIA;BAGESH0pEH
group. Synbols represent individual -animals and the nean is
represented by a bar. Data are represgntative of at 25 |east 2

i ndependent experinents. Sens = antibody adm ni stered prior to
sensitization, aero = antibody adm nistered 4 hours prior to each
aerosol challenge. Figure 2 shows neutralisation of IL-25 during
asthma chal l enge 30 only. (A) Methacholjine sensitivity of .
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25 least 2 independent experiments. Sens = antibody administered
prior to sensitization, aero = antibody administered 4 hours

prior to each aerosol challenge.

Figure 2 shows neutralisation of I1-25 during asthma challenge
30 only. (A) Methacholine sensitivity of OVA-sensitised mice was
determined one day after the last aerosolised antigen challenge.
Data are combined from 2 experiments and represent the mean #
SEM of 14-18 mice /group. (*p<0.05 versus isotype control,
**p<0,01 versus isotype control) (B) Lung sections were stained
35 with giemsa and scored for perivascular infiltration, n=8 per
group. {C) Mucus content was determined by periodic acid Schiff
{PAS) staining of lung sections, n=8 per group. (D} The
proportion of eosinophils in BAL was determined by differential
cell counting of cytospins stained with giemsa, n=6 per group.
40 (E) Antigen-specific serum IgE was measured by ELISA, OD reading



25 SEQ ID NO 42C3 VL am no acid sequence SEQ I D NO 52C3 VH CDR1

am no acid sequence SEQ ID NO. 62C3 VIl CDR2 ami no acid sequence SEQ
| D NO. 72CBOWMSCER® anm no aci d sequence SEQ | D NO. 82CGETEB20¥3R0138H1 no
acid sequence 80 SEQ ID NO 9 2C3 VL CDR2 ami no acid sequence SEQ I D
NO. 10 2C3 VL CDR3 am no acid sequenceg Further sequences are set out

in the acconpanyi ng sequence listing. 35 Detail ed Description of the

I nvention Target binding nenber This describes a nenber of a pair of

mol ecul es whi ch_have_ bi ndi a k& ers
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menber of f#dwe rpatmgfated| eddassinad hympdy @gdencells SQFPE%-'PP lgreds
cavity, whichaspeghfriceablyebigngs nte pad droupheseitarie coppéementary to

a partj C%rfélvipaa aalnl?n%qﬁpgé@rth% %ganissqrebeas@&tém ohhesr meaker  of
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| es e erty
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bi ndi ng pattridody eadmitriigEAT aRtRHEAY EOLF I HFLZTF R, aﬁ&tom)n%n
recept or ,adréig@ptered i gandrs enziare tsubsth ategosdD dldeapplicati on | s
concer ned with antigen-antibody type reactions. Accordingly, a target

01 1 09, ETRSE, 91 oA LONGNLL B0 k] £ Qb 98 4 8381 necBOHAR

ul ar,IJCu a..r ;9 3E,ea part of the
ant i gen- bihdi ﬁéli5 d(ﬁ’}a ﬁ 61? ?%1) Jener gFrethe heavy
chai n varadafing stegédrt .@Vib dmream)arof’B&mra;mBnb@wlypl deshackdlgmef i cant
role in té%ﬁlﬁlt@qwg Wfs aacantithedy 6t fodrs alFtkgeshallageDRBy<egison of -
a VH dormal n has found to . = 4-8
versus 1so€ype control, p<0.01 versus isotype control, n
15 per group. Data are representative of at least 2 independent

experiments.

Seguences:

The target binding members of the present invention are
20 “described further herein with reference to the following

sequence identification numbers:

SEQ ID NO. 1 2C3 VH encoding nuclectide sequence

SEQ ID NO. 2 2C3 VH amino acid sequence

SEQ ID NO. 3  2C3 VL encoding nucleotide sequence
25 SEQ ID NO., 4 2C3 VL amino acid sedquence

SEQ ID NO. 5 203 VH CDR1 amino acid sequence

SEQ ID NO. 6 2C3 VH CDRZ amino acid sequence

SEQ ID NO. 7 2C3 VH CDR3 amino acid sequence

SEQ ID NO. 8 2C3 VL CDR1 amino acid sequence
30 SEQ ID-NO. 9 2C3 VI, CDR2 amino acid sequence

SEQ ID NO. 10 2C3 VL CDR3 amino acid sequence

Further sequences are set out in the accompanying segquence
listing.

s '
Detailed Description of the Invention

Target binding member

This describes a member of a pair of molecules which have
pinding specificity for one another. The members of a specific



20 be nore diverse than the CDRL and CDR2 regions, and thus in nost
anti bodi es provides specificity for the target of the antibody. Thus
target bi MIPAePsAMIBRrs of the invention are thus base®@V@RAB/ORES Vi |
CDR3 region of the 2C3 anti body. Target binding nmenbers of the
invention nore preferably conprise all three CDRs 25 of the VH
regions of the 2C3 antibody. The structure of a target binding nenber

whi ch conprises a CDR of the invention will generally be of a heavy
or light chaj.n sequence pof an L body .l equl . Substantiah
portion t%’é}adéf}? il a\legghg?%gﬁ ?és{mlr%d gyd&aﬁ%gs LA on. >

cate | gcat
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vari abl e slorminsoencodedrigce eamr anged tymithogh onfcidigehbs binde to
struct ur egnfnd LREALHORS cohpldmmaghobuld pavatdwldre sdetbahsanvaypobar

det i , | : poge
Ofe grSn% %ﬁ?ﬁggﬁﬁﬁﬂ@t‘@ Kabat nefinéy & tik pSBfuUsNaeSeol1dY .0t €his

Interest. 4th Edition. U r.t e of Health
and Human e MEreess Ofg§ ¢ Bhd" updat géet%ré)rpeeggy%zP%}#bgg?&of,glcaden‘i c
and comesracilfienlly e easbupehar -ar EXaR9%aBF et YRE G Fér §PERT B C
dat abase. bfiatingxpapte arseenihgdr-antAb@IR. bActessdvigliinhe Kabat

Anti body GeGHERCE.LRSAD3See Y0 COMREEEE 0 PROGERAIS: erSivivdc b ub et r e .
Functi,on and CGenetics, 25 (1996), 130-133 and the associated on- WO

2008/ 199263PCT/ GB2008/ 001365 8 1ine resource, curr.entl he web
addr ess oFh¥ @BPH Sk B dEnFORTTKY 3%%17 sa\"%ﬁgﬁ?ﬁ?nrﬁjiboééngﬁ%%ly, a
target bi neiatgomerbekcasonpnibes s toroebRindipdi PEWS Rt A% VL domain
to provi den@htashi ory @abirges 4 ndasg aqmaithenadf Roughtalsodii scussed
further below a.VY,damain abone Putbecssedhate bi Ntheaht ggen-dimdang
preferred enbodi nent, the 2C3 VU domain (SEQ ID NO 2) is paired with
the 2¢8 \/E‘“?Jad'r‘f‘af’gef‘gﬁbal Boﬁlffuhe)", so that an antibody antigen bi nding
site is fornmed 10 conprising both the 2C3 VH and VL domai ns. |n other
enbodi ments,geneealC3tR4 heagypahaiod mwiri abke Wegdenai ¥ siomaint i 3the
2C3 VL.  antiddalt pChad m RrGRAL SCerty roseval lthesbabdighed &n dieikady,
as 15 disg S&G%nﬁc%é er erebRs Adidhosk dividiabea (W H® baes ofslindg tbo
the ngsege Aéyéegivgggén¥%an the CDR1 and CDR2 regions, and thus in most
antibodies provides specificity for the target of the antibody.
Thus target binding members of the invention are thus based
around the VH CDR3 region of the 2C3 antibody. Target binding
members of the invention more preferably comprise all three CDRs

25 of the VH regions of the 2C3 antibody.

The structure of a target binding member which comprises a CDR
of the invention will generally be of a heavy or light chain
sequence of an antibody molecule or substantial portion thereof

30 in which the CDR is located at a location corresponding to the
CDR of naturally occurring VH and VL antibody variable domains
encoded by rearranged immunoglobulin genes. The structures and
locations of immunoglobulin variable domains may be determined
by reference to Kabat, E.A. et al, Sequences of Proteins of

35 Immunological Interest. 4th Edition. US Department of Health and
Human Services. 1987, and updates thereof. A number of academic
and commercial on-line resources are available to query this
database. For example, see Martin, A.C.R. Accessing the Kabat
Antibody Sequence Database by Computer PROTEINS: Structure,

40 Function and Genetics, 25 (1996), 130-133 and the asscociated on-



bind IL-25 with an affinity substantially simlar to that of 2C3,

e.g. + 10% A target binding nenber will generally be 20 specific for
| L- 25. Thusoups/1g863et bi ndi ng nenber will not show armBCHEGRAIFOEIMt

bi nding to nol ecul es other than its specific binding partner(s). For

exanple, it has been found that the 2 ant i body does not cross-react
with IL-4, IL-5 and IL-13 and thus avoi dance of such cross-reactivity
to other cytokines 25 inplicated in asthma and simlar processes is a

desirabl e feature of target_ bjndin r i nvention.
Tvpl call yLShaRsRrerty Sy Be-iate A A i e

_ ) ﬁgt Teans of a binding assay
such as Eht& npkeohieigifaopanef/ a5/ hPFRIE™A target 30 bindi ng
menber according to the present invention may recognise |L-25 and not
ot her nenggﬁére&fl thg {drgb? banding meAbéi cttmpriany @rid gbmpin ppAred

n

|L-17B_and. | L- 17 .more pre | 7 o1 obmbis A
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f a Lndi.n er he., | ntion
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Bi ndi ng afibéaitoy band amtigeal-i satonsn PEBERRESA GIPaPHRE ent " "Eaf get
bi ndi ng nephes Gag be wmnpar es pmided appr opre 468 ForimeipnsSEQ WH
2008/ 129263PCT1 GR20081001 365+ nduy ihadyeAvbaeiing This idesorndds an
| mmunogl oBUFL D, WhSt fer, NAtunal S AR hYaghaihol | ynsynideti cal Iy

at f

produc®d. SPPPHEE-We8R-Shown “that fragnent s, .of . ' n
per f or m t kebpdieantén bhe HGPdIVHg S pfﬁ‘?‘lggeﬂg‘h _ﬁ]S%wng aglrrfg%tct&elgtgg&lhaa?l}la

anti body ahsozcdbwear.s any pol ypeptide or protein conprising an

anti body binding fragnent. Exanples of binding fragnents are (i) the
Fab fragment, consi;sti L wdil1 aRdaCHlsd@MBhNEhe (@rt) &be Fd

f ragment _g%gnésl?aslt%ﬁ hgg"é’?gct%le“.’vﬁband CHL domains; (iii) the Fv

f r agmetit é’dﬁ%P%ﬁ?%&qug'h?ﬁé“e\?flﬁhd VH domai ns of a single antibody;
(iv) the dAb fragnent (Ward, E. S. et al., Nature 341, 544-546 (1989))
whi ch congj shsgef A ndlingonmiber auFoidisicatedtiTORICEFR BNV AP FlRb1) 2
fragments, i?ldbi}[i]\../-aﬂﬁrxlrtitf*nr AYNEN nE ePPEiIsitag tiubl } isikedaFab EBakragnent s
(vii) si ”§' & coaln Py gol ezf.‘ﬂ %e_(:skﬁfﬁﬁimgmgﬁﬁéf‘ B1YHepeminyand a VL
dormmi n ar &9 "Uﬁ?%' by "a_pe i'de o[ i pker, whi ¢h,al bqy mEfﬂﬁeE%lqu@tns to
associ # e seci bt T dhtfyen Tg’iuﬁdi:]ﬁ%) g (B rdlggga pocignee, 242,
423- 426, 1988 abpistigmidicant PRASNYSE m3eCBhyd BEEE YHYBH™ (viij

bi speci fi Grucaghe whaiingFyasinens) ( PCH Be2b09068) haRdbggry)found that
" di abodi esﬁne( %éﬁ%@ﬂb%% Q5c MWl 8pESdfrictchr agereniIs 46 onstF urdedl b3

fusi o 38047 P Hol | i _al Soi
%ggégoughzgu%gﬁg§ ﬁxﬂigfhc%veéfégﬁbgggoéﬁiﬁ%ogt5%§¥y Pabkhe AcBokbaE

' _ % nol e.culaeg g%abq%
st abi | esedinpiicheed fgoRg6Pat W SETHAUIFNCGESHY i dgds “TTnking the VH
and VL 25 giormirBsof Ytargeit bindingamenpgirad Bhet BRFEDEAR- 1239- 1245,
1996). M ni bodies conprising a scFv joined to a CH3 dormain may al so

be made (S, Hu Eéa?' sspea%r%%ﬁiéitﬁ%%y béGdemhagf;ﬂi)@rﬂ&Ql@) of Wiaridding

; S T ca
blspECIfICafﬁg; suche;s Eﬁ%SAOemgagﬁigg’at£§§%i ®Ya igens. A target |
30 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-172a, IL-17B and IL-17C; more preferably all three of
IL-17a, IL-17B and IL-17C. Binding of a target binding member
according to the invention with IL-25 may be abolished by

35 -competition with recombinant IL-25.

Binding affinity and neutralisation potency of different target
binding members can be compared under appropriate conditions.



30 conventional bispecific antibodies, which can be nmanufactured in a
variety of ways (Holliger, P. and Wnter G Current Opinion

Bi ot echnolW0200842863449 (1993)), e.g. prepared chem calRGI/eH20§8/001P65
hybrid hybri domas, or nay be any of the bispecific antibody fragnents
menti oned above. Diabodi es and scFv can be 35 constructed w thout an
Fc region, using only variable domains, potentially reducing the
effects of anti-idiotypic reaction. Bispecific diabodies, as opposed
to bispecjfi, ol an&ibodies, may al so be particularly useful
because fﬁﬁ?gS Wé?ﬁﬁgaaily 40 constructed and expressed in E. con.

Di abodi espiande s@nypeat BT s mWB 30080120 263P6dY GLL2@a8/ 60 1365 1¢00r

| . ; ; . L Bonts
pol ypept 'V{%ﬁzgg%ﬂﬂ%%tﬁ%%ﬁ’%odlké%@ntﬁ) n2f SRRY QRGLAL EendY FehBfent

speci fici e fea sel ect ed .usi hage di )

(WD94/ 13847 ¥RoMH Iai“lgr"BPij%se./aq £e5ne r e(_)?g?‘fetewgﬁ é’goégxl‘(?%/nqt o be kept
const ant ,anftegennst Jwas, Taferenrespectt it Pody ridcPefORGET 8Y 5 | L- 25,
then a | igmapyptade ke padeeivhereptheimgt her amt¥hddy pandeey fragnent.
anti body of appropriate specificity selected. Bispecific whole

ant i bodi may be rmade .by K - 1.0t o- hol I9@ek-NGnde B. B.
Ri dgemay%%ﬁm§¥??Fﬂéﬂ?&?ﬁléﬁggggg?hg%éi 2f?§1 96) -, 1hf hgmﬁg%ﬁgb%gnéo
t ake nonckAPEAEF iRt fotfrer VEntT T8 eS i asRs 4 o' dc FRF quies "6F
r ecomitd nanmsbiAL e ctinshegyH tand CHdudenadnier (Bht) 566 E% BradkPheric
mol ecul escomii6hif@tcl Rhkher sperivii abiainef of he wimigdienahtmdibodyv) Such
tech”'bﬂuet?he”‘ﬁ)ib' Pf/acam;éﬁltl R‘ﬁéP&',U@.@ﬁtJ %1@3%@'1:&&_& the,i pawreg ?mgbm;n
vari abl e T.egion, or e_conplepentari i s, (GPRs) ,
of an antTH&Ry PR UH % RE Eonst At Pe ﬁénégggég%gﬁggaﬁgg%e ﬁoés &l%§
f r amewor KF (&) o 298NS (i F FeFahent iFEABEP bIRAPA LS 828, P P RET aifte,
EP- A- 184 18AgnER: 2188638 A1 nglERNALIA3EBY 0 ePrbt & EFRY ) ¢+ heh@BR™Y 8g¥dns
are graftgshaift Snd@ NWIRBChHE BNEWRS Kigked &g anpediirichuiakef remehor k
mmuse. 1 ARk e e o S hoan
us . ‘T eqi us gi pNn._seque ] uman
f r amewor kS WBfﬁﬁﬁgha%eqﬁ%ﬁ?ﬁ?”aﬁagséﬁghégﬁ _%?ﬁdng%gp?agga%%k,
regi on WhENAS HEA, t4ho 15i8JHeE883.0r198R ofvitihe RitpRESifediRee Pa4Ri no .
aci d a4 m hardimgr 25(mT/ivdeny 02 y65)Madif [ oat i"dnsbedi ds"anewbrkvalegitons of
native hupsn ;SEAUEACES BN eREs RAR tEARIASY §ond Urdshen opodddnilzecthe
resul ting, CR graited antipodi'€Se i1, acad. sci. usa 90 6444-6448,
1993). Fv, scFv or diabody molecules may be stabilised by the
incorporation of disulphide bridges linking the VH and VL
25 domains (Y. Reiter et al, Nature Biotech, 14, 1239-1245, 1996).
Minibodies comprising a scFv joined to a CH3 domain may also be
made (S. Hu et al, Cancer Res., 56, 3055-3061, 1996).

Where bispecific antibodies are to be used, these may be

30 conventional bispecific antibodies, which can be manufactured in
a variety of ways (Holliger, P. and Winter G. Current Opinion
Biotechnol. 4, 446-449 (1993)), e.g. prepared chemically or from
hybrid hybridomas, or may be any of the bispecific antibody
fragments mentioned above. Diabodies and scFv can be

35 constructed without an F¢ region, using only variable domains,
potentially reducing the effects of anti-idiotypic reaction.

Bispecific diabodies, as opposed to bispecific whole antibodies,
may also be particularly useful because they can be readily
40 constructed and expressed in E. coli. Diabodies (and many other



Al though in a preferred aspect of the invention antibody 30 nol ecul es
conprising a pair of VH and VL donains are preferred, single binding
domai ns ba¥edousnzuesx her VU or VL domai n sequences f or ntGLiGBAGe8/001365
aspects of the invention. It is known that single inmunogl obulin
domai ns, especially VU donains, are abl e of binding target
antigens in a specific manner. 35 In the case of either of the single
chai n bi ndi ng donmai ns, these domains may be used to screen for
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Ant i gen- bepgligia rdefBant ibodies .

Although in a preferred aspect of the invention antibeody

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

35
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 target binding member able to bind
IL-25, as discussed further herein below.

40



This describes the part of an antibody nol ecul e which conprises the
area which specifically binds to and is conplenentary to 40 part or
al | of an waeeger2ehere an antigen is large, an WD PCT/GB2008/001365
2008/ 129263PCT/ GB2008/ 001365 12 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 de& by one or nore anti body

vari abl e donmains (e.g. a so-called Fd anti body fragnment consisting of
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C-t er m naghifRsk duRs) fgededodprilsinkess tarigeodotetingo dbaeiti teat e
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i nventd on 1B PEr FRer P S TCRRES T FAIThas ng | mmunogl obul i n heavy
chai ns, oﬁwoﬁé?@%%laélddgﬁﬁﬁ%lz( 8¢ - exanpl e in the production of

di abodi es) or protein |abels as discussed in nore details below 30
Conpri se gr,._tun@w@kg@é@r@ﬂsl ¥ rusedidoayt helsense of timclindentidatmays to

say perm %1{3-3 Eﬂ%{ eﬁ?%@ﬁ?l%l&ﬁ%e&&eﬁ%se tks@t m&sld%r oBONPORRRES .
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2008/1292 tégga 1vefﬁyé%% tes may be introduced into the protein.

25 For example, N-glycosylation sites in eukaryotic proteins are
characterized by an amino acid triplet Asn-X-Y, wherein X is any
amino acid except Pro and Y is Ser or Thr. Appropriate
substitutions, additions or.deletions to the nucleotide sequence
encoding these triplets will result in prevention of attachment

30 of carbohydrate residues at the Asn side chain. Alteration of a
single nucleotide, chosen so that Asn is replaced by a different
amino acid, for example, is sufficient to inactivate an N-
glycosylation site. Known procedures for inactivating N-
glycosylation sites in proteins include those described in U.S.

35 Pat. No. 5,071,972 and EP 276,846.

Antigen-binding domain

This describes the part of an antibody molecule which comprises
the area which specifically binds to and is complementary to
40 part or all of an antigen. Where an antigen is large, an



13 pol ypeptides or nucleic acids with which they are found in their
natural environnment, or the environnent in which they are prepared
(e.g. cellweatusarmys when such preparation is by reconAGTARB20EINL365
technol ogy practised in vitro or in vivo. 5 Target binding nenbers
and nucleic acid may be fornul ated wiyth diluents or adjuvants and
still for practical purposes be isolated - for exanple the nenbers
will normally be mxed with gelatin or other carriers if used to coat
mcrotitre plates for_10 use,in i S i i66d W th
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or pol ypeqididleyasixttieaseaidmwl @@d .domain, or to inpart to the nol ecul e
anot her functional characteristic in addition to ability to bind
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techniques may result in the introduction of N- or C-terminal
residues encoded by linkers introduced to facilitate cloning or
other manipulation steps. Other manipulation steps include the
introduction of linkers to join variable domains of the
26 invention to further protein sequences including immuneoglobulin
heavy chains, other variable domains (for example in the
production of diabodies) or protein labels as discussed in mo;e

details below.

30 Comprise

This is generally used in the sense of include, that is to say
permitting the presence of one or meore features or components.

Isolated

35 This refers to the state in which target binding members of the
invention, or nucleic acid encoding such binding members, will
generally be in accordance with the present invention. Members
and nucleic acid will be free or substantially free of material
with which they are naturally associated such as other



Further target binding nenbers of the Invention Sequence Variants
Variants of the VU and VL domai ns and CDRs of which the sequences are
set out heweifsapdséivhi ch can be enployed in target 5 HGIHBYISHOMARI S
for 1L-25 can be obtained by neans of nethods of sequence alteration
or mutation and screening. Such nmethqgds are al so provided by the
present invention. A target binding rrenber according to the invention
may al so be 10 one which conpetes for binding to antigen with any

target bi ng.yﬁgpgegbseror"‘@bgfelgp%glg/kr\glscht l;!iﬁléﬁlt'&w a2BA s GHPN S ee A

t ar get bi Tt mai n_di scl gﬁI‘EIn or VI
CDR3, of Wraére%"WF"SHP dfF &R§ BRVIHIREEN b 515 u

subst ant irddpprad $etg.ogelherwlitareTheien gurhr prearadpeet 1oP% he 15
present ixupbioanprode gesnsolaafgpiadtindidndnmenter ocodprviing a human
anti bogy antigen-bi nding site which corrpetes with 2C3 for binding to

| L-25. etlt on_ bet wee b|nd|n in
vitro, r@)?&n%f%dﬂéq ﬁ‘em%ﬁssﬁ ang7Jl al%l‘[‘:r%{ar1yb %Eg%:{? tee%lfg%glﬁt er
nol ecul e Q@U@ﬁésb?ﬁcﬁqig‘vﬁﬁ%@rndv\ﬁf:é%l ZWrCBHaBEl é’ 885??1%
presence nfolather - uftaggetp b ridiengeneertremid), nexnaldabbe mixed with

l dentl fi Cz_?éllaQEnOBrt@Jr&Qi chiAiRg s Feabal  ovbbah hidrbtt hee s esptdope
é)verl SRR Qx%mﬁfd %Bgs, V&t 'vﬁ‘iiwg%tﬁ%% R En %&?Aﬂn@%@ti&ﬂl@e art

for aining tar ain ch may

L hdi n
corrpete vﬁ‘?tOr‘Fp’Z'é?l?o‘?arB’llﬁHPn ‘%‘ PED A% 136 elr%iéinlmgﬁgg?n no.acid

sequence therapnts Biramyybdrdi %Wlnpeﬁ%d“%bﬂo%ﬁ%s%&%‘é' SeftERces
are speciddtahlyydds dywsedties eifnhdfe nelvdoescapkayped icncekbicori@atice
Wi th the @iesentisb NMaHdc08s1 BSs0d) Seussed orpﬁﬁéycrbﬁﬁlbevafbﬁrﬁ:&mﬁmy

ot ot Ton, S BEELCE 1 ARAFGF- oty T ol Gh CGrt i aet 4 T arasse-

del eti'®n,* InSertion of "an amno acid resid
maybe Iess t han about 20 alterations, |ess than about 15 alterations,
| ess t hanadditiboal H€stairesr afi targesr birding Membabdut 5 al t er atl ons,

9, 3, 2 or 1. Alteration be made i n Lone i

regi ons ahrl/aiGha" o rﬁS‘? %sequences’l eSégrE;&% % g% anm no
aci d sequasrErddnbstantiicaPrysert sléf"eﬂé’-?fhtmaﬁefcé?ﬂr’r%e CHPET ™Y a CDR
in a hunescier,i ebhe fonEing arpeptii® 2008/ 1y2eR63MST/R2008/ DOEFEIE5415

subst ant i gnB3QF,t beNtd heraet. tdhaeVho (BRI s eaueneesfimtisbaatial |y as
set out heh ecfctlé?:gggfgr}%n 8'&81'?{({]6406 ﬁplﬂﬁrﬁbsbgfld ténﬁlleéﬁsenltarge‘l

i nvention an erred at eac these i s .carrjed VH
COR3 In LAY ﬁ@ggixqjﬁ£ 508 A VERtAOY I FREEY @ FetePthbEE Abed,

or may. be conjugated to ‘a toxin or enzyme (e.g. via a peptidyl
25 bond or linker).

Detectable labels include radiolabels such as I or *’Tc, which
may be attached to antibodies of the invention using
conventional chemistry known in the art of antibody imaging.

30 Labels also include enzyme labels such as horseradish
ﬁeroxidase. Labels further include chemical moieties such as
biotin which may be detected via binding to a specific cognate
detectable moiety, e.g. labelled avidin.

35 Where the additional feature is a polypeptide domain or label,
the target binding member may be produced by recombinant
technigues, i.e. by the expression of nucleic acid encoding a
fusion of the target binding member and the further domain.



S or a substantial portion thereof. By "substantially as set out" it
is neant that the relevant COR or VII or VL domain of the invention
will be ei¥Reposiglntical or highly simlar to the spechGT/ERRIPEGIGHS
of which the sequence is 10 set out herein. By "highly simlar" it is
contenpl ated that from1 to 5, prefergbly from1l to 4 such as 1 to 3
or 1 or 2, or 3 or 4, amino acid substitutions nmay be made in the CDR
an(r:IT{)or VII or VL domai n. 15 Sequence variants of target binding
members of tl ve out random

mut agenesifusrgl one %éd %QP?%?%ef#%%&%%egﬁﬁlsgéﬁ\?ﬁgenes to generate
mut ati ons W t Beguéhe: antdieatyari abl e domain. Such a technique is

e ey AR e

: - ) no er

be used i TG HF? LT rﬁ? ag8h i S o O HEGi 538 B e{?ﬁ%?é)%lwltgpgg@y
Such techringies meebediss EPésElby CBarB%§béFla?d RM@?“SP‘P d“e F Jof
Acad. Sc.seduBAce94113863i3818) B aandn Sul ecreeniig.(1996h methggs, are

Bi ol . 263:hRlp26F1decAldy the phowetdesesrdied.t echni ques are known as
such in the art and in thensel ves do not formpart of the present

i nvention. The ski]led pers I h
30 provi e t@EAgEL P HIHd 5‘%&%5\%0505 1??1 ﬁbgnur?‘g ertied ne Olr}[ g,ugg to

h usin
net hodel oone iwhithecemaeteAcEoF dhimflipg 9 aaltflaﬁtlh‘éﬁftfasaﬁéc axgfs
i nvent i onb PHdavigdesnsemenbiod Horh ddnds nilvg aaniagen i podygomgaisst al L- 25

whi ch COMDLIGRRSH1ASH Weslbag, i el bR uehei & @ﬁdioeeaomma o

t ar get e t hat has 0 0

SEQ | D N nlg cg)ﬂa Q{SBNOOE varilnt éfrg}[y saléhee e| c acl d 9
al ter theS¥pRagsy é‘SoPe§e€|‘ﬂ%ﬁl?é§l“40 es8i Ts#ﬁ SRR ¥ i% efél he
t ar getis bi pnchsragtnewmtloalnérow%%ﬁémm@#%m@ﬁmiwlﬁng a

human antibody antigen-binding site which competes with 2C3 for

binding to IL-25. Competition between binding members may be

assayed easily in vitro, for example using ELISA and/oxr by

tagging a specific reporter molecule to one binding member which
20 can be detected in the presence of other untagged binding

member (s), to enable identification of target binding members

which bind the same epitope or an overlapping epitope.

Various methods are available in the art for obtaining target
25 binding members against IL~25 and which may compete with 2C3 for
binding to IL-25.

vVariable domain amino acid sequence variants of any of the VH
and VL domains whose sequences are specifically disclosed herein

30 may be employed in accordance with the present invention, as
discussed. Particular variants may include one or more amino
acid sequence alterations (addition, deletion, substitution
and/or insertion of an amino acid residue), maybe less than
about 20 alterations, less than about 15 alterations, less than

35 about 10 alterations or less than about 5 alterations, 4, 3, 2
or 1. Alterations may be made in one or more framework regions,
and/or one or more CDR's

In one aspect, a CDR amino acid sequence substantially as set
40 out herein is carried as a CDR in a human variable domain or a



testing said nodified target binding nenber for binding against

| L-25. Preferably the nodification will be perforned on a
plurality ¥028888863i ng nucl eic acid nol ecul es to proVREEGR2008/001365
repertoire of nodified sequences having a diversity of binding
affinities. I n one aspect, the starsting nucleic acid conprises all
three heavy chain CDRs of SEQID NO 2, either in the formof SEQ ID
10 NO 2 itself or carried in another framework sequence. In one

embodi Meny gDk IPAIL¢abh Okt JaRY bonell CEBRS Alehoabagl e DR e. o
the CDR3, or the, ificatjon be directed to r r

r egi ons s‘?"%fltf“ﬁﬁ:’e"’.‘ sPy. %1% C_chogg\éﬁ%rfegfre&%-%raes%m@?grer@@d%ﬁﬁﬁg
Menbers ofathgabpeesfovraingerifitoped ih ¥hereReeitd fhafha§2 b bbtified
from any gerarkieae o ar gArczRYed hunmmn dekrabl| chadonwiniakie Wapabe a

synt hed i o var apl€afamai pobassed tasréonsensus sequences of known 20
human vari abl e domai ns. A CDR sequence of the invention (e.g. CDR3)

may be introduced into a repertoire of variable d ins_l.acking CDR
(parti cul B I"PUBHRE)t-2dd¥ ng® r¥do it naht W??%Jéh%%g%b? ﬁ%ﬁ?ly(fflt otk
exanpl e, Maviés oetVialdofBiin/ TediroliogyntiigoFill ey 7d-rPg3) idpaddppbeor
met hods ofigm@duchilg epethoismeeidieantddiody vAnitdliche thonsdquenia is

whi PthfOF?@%H% REALRES dyracied,abipnad agens docehgLbteendaef the
varl abl e donal n_area ar u | conj (o7 nge QrbNMEe
to the t i d frhfke ﬁfer%ﬁ%g% ofrlo u?raﬁé]\?HsgghV\ée%g T3 P ga 2o

S to _provide
repert oi re & 4vi aming pghfeS WiTEitHE L PR I93Yg P] 'gﬂ%.mwﬁ}f‘gsg%% aé‘ld%r
further desciri Be doweitrhi s repertoire may be conbined with a CDR3 of a
particul ar anti body. Using anal ogous techni ques, the CDR3-derived
sequences, of SERt | BVENJ N, IRY: RE rehpbEd @k Whkhi seassbal &
of VH1%r qué%%gi ﬁ%ﬁ%&%&l lrjl}’El %ﬂt EQ%Bgm?)ilrgbﬁgétche r§hsuif_‘=_1c Io%doggrgq_J ¢ ghffﬁsi
or VL dorRf #ERELADTHEY \ﬁnafﬁyjaflgc&d af 2 SHPERRF GRS 77t 8 provi de
target bioglithg REHDEF angf of HEL IPRERt ForaerPRate dpeiatdrre ¥y &R be
di spl ayedentira suitatilee damsin sysuem sutdrhad gubel phiegerdbeplay GEgst em
of W92/ 0J04.4 V\%%b@,atpx%'éi.tﬁ&)w. trakaet sdi ndiveg, NESEEET%S-BBYO DE who
sel ect ed. Ac1 errggpS/(}l%Q%E&PCT/ GB2008/ 001365 17 repertoire my
consi 8¢ of*%% & any‘ﬁn ng from 106 i ndivi dual nenbers upwards, for
exanple from 106 to 108 or 1010 nenbers. Anal ogous shuffling or
conbi nat oknatherenhtbeiebighanay ¢ Ssed sk FoedipyC SRR NaL (FreCDR
1994, 370:&8%n39d}, vinha desesndes shehteshniiquesiare eliatlosed dva
P-1act anﬁéaerh%%n%tbgi, ohsenVes-dhaathe anpr.oaeh, mysde ousseod-amithe
generation q?réc%r_ltl ogll S. Aqu&togengoﬁPe%Bogsfjgeﬂl nvention thus
provi des & 687 of Or8p&t iTig "8 t arget Bindr g vetber specific
for 1L-25, which nethod conpri ses:

All the above described techniques are known as such in the art
and in themselves do not form part of the present invention.
The skilled person will be able to use such techniques to

30 provide target binding members of the invention using routine
methodology in the art.

Accordingly, in a further aspect the inventiocn provides a method
for obtaining an antibody against IL-25 which comprises:

35 préviding a starting nucleic acid encoding a target binding
member that has one or more of the CDR sequences of SEQ ID NO:2
or SEQ ID NO:4;

modifying said nucleic acid to alter the CDR sequence or
sequences;

40 expressing said modified target binding member; and



(a) providing a starting repertoire of nucleic acids encoding a VH
domai n which either include a CDR3 to be replaced or |ack a CDR3
encodi ng r¥gi2é08/12926X b) conbi ni ng sai d repertoire w th RCTIGHRIPS/MASE ei C
acid encoding an am no acid sequence substantially as set out herein
for a VH CDR3 such that said donor nug eic acid is inserted into the
CDR3 region in the repertoire, so as to provide a product repertoire
of nucleic acids encoding a VH domain; 20(c) expressing the nucleic
acids of said t..rap ki ey 0 58! fsidng 18%:1¢

bi ndi ng msn‘n_’eF:Q!;s'&{ei‘%:%C iaégf %?agflle%- ngg%tnéj(l%lﬁ& (e) ergegg\r/e}?lilﬁghgai d

t ar get biqﬂﬂlﬁétr‘rglrﬁfer‘r‘ or nucleic acid 25 encoding it. The product
repertoire may be co-expressed, fromthe sanme vector or different
vect or, WidfeaalMly domaimndi TheatMlondeiil roarpyr berntdre ovl adphwial il ehe

gr ese_néb ijgﬁge:l@&hgmme;myaeedme@mapr@ %@nghaé er Q@peiztoﬂﬂmﬂfns{ haz
escri bed’ ow,in relatio ai ; n &W 0
may be er{ﬂpcidgféadiSne%ncﬁsagﬁ%%sd%éﬁgfyi %\E/gl?ﬁrﬁgr?%i g go I r?egg wth

a repertoire of nucleic acids 35 encoding a Vi donmai n which either

i ncl ude alrCPOR8 &spdye:.r dpkasbalr tomgl aekl el CBR3Mep@EI LT ST Yt diTeAs with
t he et hogka0¥Rairt ePRYL offif SERICID Wepe/ tedithernhy die corexpf e3Egedp from
the sgge yaot Qésgff A feLeNta VELC AL thd¥ tiaReWbik dQMREAce The VH domai n
may be the VH domalin of the present invention or- may be one or nore
WO 2008/ 129263PCT/ GB2008/ 001365 18 different VH domai ns, as descrj bed
bel ow i n ¥rloagi oAb MeR&r ntRAIFILEAGatigng pay | §e BIECsFIndr & S6PIat|

t hree CDRsDRyng.be tgreafaDed, i ot othee Bodepieratdione mdy e dirsgtetbriw Ao

whi ch ar et hepescemenedibas @idargatoddi ng menber or target binding

nmenbers specific for IL-25. Target binding menbers obtained in
Shurt onoe’ T UBude 1 05 chRs BRYY 12l d B hAYED hiDes S "

Variable domains employed in the invention may be obtained from
any germ-line or rearranged human variable domain, or may be a
synthetic variable domain based on consensus sequences of known

20 'humén variable domains. A CDR sequence of the invention (e.g.
CDR3} may be introduced into a repertoire of variable domains
lacking a CDR (particularly CDR3), using recombinant DNA
technelogy.

25 For example, Marks et al (Bio/Technology, 1992, 10:779-783)
describe methods of producing repertoires of antibody variable
domains in which consensus primers directed at or adjacent to
the 5' end of the variable domain area are used in conjunction
with consensus primers to the third framework region of human VH

30 genes to provide a repertoire of VH variable domains lacking a
CDR3. Marks et al further describe how this repertoire may be
combined with a CDR3 of a particular antibody. Using analogous
techniques, the CDR3-derived sequences of the present invention
may be shuffled with repertoires of VH or VL domains lacking a

35 CDR3, and the shuffled complete VH or VL domains combined with a
cognate VL or VH domain to provide target binding members of the
invention. The repertoire may then be displayed in a suitable
host system such as the phage display system of W092/01047 so
that suitable target binding members may be selected. A



A further aspect of the invention provides a nethod for obtaining an
anti body antigen-binding domain for IL-25 the 15 method conprising
provi di ng worisnINe a VH donain of a target binding meRGTEFB045/001365
invention (including variants as discussed above) with one or nore VL
domai ns, and testing the VH VL conbination or combinations for
anti body-anti gen binding domain for IL-25. 20 Said VL domain may have
an iam no acid sgquence which is substantially as set out herein. An
anal ogous_net hod_may b oyed i .one f nce
vari ants roqpeﬁrg%redétyr?gi %Olglggs)éc )égegkﬁrg\r,\!eﬂy%%% %%&b?ﬁq%ﬁfﬁagﬁg or
more VH deREERS. UPPHITS Smai© e *AERT- 8vE by Iphifye “di Spltdy TEMBERT ng
met hods using the so-called hierarchical dual conbinatorial approach
as 30 di s6lx0966ué sniBI24 04 047 dombwhaedirian kadindgteal aceldmp
[ brary o ona e e L e e e amul i1 n
_ ) ot her chain or ul tin
t wo- chai nt}lealtﬁélf‘mocﬁ‘?dilﬁgr et }t(s) Es‘e‘?gcatcéza&?sne gql%rgggc%g&r?géghageg
di spl ay t@EfnEhacPrreeRnaBay s #sqdstrT véd SS“?I??ttlﬁatc’Ee?rBi\'I}%’ﬁgé. *Thus
the present invention provides a nethod for selection of an anti body
\r;Bl 38“' ? A Hurkhe 25 sghe B?t{wp)i_%@ﬁﬁﬁi@i NGus provides a f@hdgar @Fi di ng a
. n _conprising a tar hinding. 4Q Jrenber dhatbpHdsHilen25 and
whi ch1con%rre|p_rsar§_§n%na R RS PSS Rshcr caB008! 0 5he 10
domai n c M RYREVHRSEDR3 with the amino acid sequence of SEQ ID
NO. 7, (‘b) combiiding s teryAPdoRRRSTIRLER of PUGLELF 13F76P°
anti body dMcod@RBi ASVH @ofk DN iwtel cineli boely imolledel LDRE( ) lsermspiragd
sai d antipody ol egatleenk041k} ndighgny o | L-25; and
15 (b) combining said repertoire with a donor nucleic acid
encoding an amino acid sequence substantially as set out herein
for a VH CDR3 such that said donor nucleic acid is inserted into
the CDR3 region in the repertoire, so as to provide a product

repertoire of nucleic acids encoding a VH domain;

20 {c) expressing the nucleic acids of said product
repertoire;
(d) selecting a target binding member specific for a IL-
25; and

(e} recovering said target binding member ox nucleic acid’

25 encoding it.

The product repertoire may be co-expressed, from the same vector
or different vector, with a VL domain. The VL domain may be the
VL domain of the present invention or may be one or more

20 different VL domains, as described below in relation to chain
shuffling.

An analogous method may be employed in which a VL CDR3 of the
invention is combined with a repertoire of nucleic acids

35 encoding a VL domain which either include a CDR3 to be replaced
or lack a CDR3 encoding region. As with the method above, the
VL product repertoire may be co—éxpressed, from the same vector
or different vector, with a VH domain. The VH domain may be the
VH domain of the present invention or may be one or more



(d) selecting an anti body nol ecul e whi ch binds IL-25. The VH and VL
dormai ns may be provided in the formof proteins 10 expressed by
reconbi nanVORMB/12936% t i cul arly by a phage or phagem d DNA/GBAi¢8/001365
plurality of VL donmains may be anything from 104 indivi dual donains
upwards, for exanple from 106 to 108 i@r 1010 dommi ns. 15 Anti body

nmol ecul es, and nucleic acid encodi ng such nol ecules, may forma
further part of the present invention. IL-25 20 11-25, "al so referred
L thedi%ff%k}%ﬁt'xﬁﬂ Lthaihs, aMaidkabl odd 2ENEOMENGE 13k i SRWLRBalR. .
R&D Systens, .M\, USA) or may be cloned or synthesised by reference to
the sequ $16P91L-25 available in the art. Mirine IL-25 (NCBI
Protein NP 542767) is described by Hurst et al, 2002 (Ref. 7 bel ow).
Human | L-2mi(NEBy, Rirat eirnm@fe Q293) thregeSORS beay g Poatftest igko(Ref .
]ff bel oy -ré:p%rrthLPéiQf)ﬂ iven oef vanidna@ds esioh dse tier rﬁ:asueeﬁmgﬁ:, a
ragnent s, of regcombi - s £

t runcat edtaartgett hgl%;]t@?%‘lteﬁ%{# Z%O?Eéggﬁp}#zl,ﬁqggpn{%ﬂﬁl ?5%@% I ;fglre
reconbi nalt~%unan I L- 25 (I'L-17E) conprises the mature protein
sequence of 30 Tyr 33 - Gy 177 of Accession No. QH293) and

comrer ci atdngeaveihahle meubene dira2bed dnprtihdesnamsim fegmVal fukrtherAl a

169 of, muse klad 7 Acceasian No. NP 542767) Nucleic Acids and
Vectors 3571 n further aspects, the invention provides an isolated -

nucl ei ¢ aci d which conprises a sequence encoding a targét binding
menber, a VH Mﬁ&&ﬂgdon&i n according to the present invention,
and net hoelstwfchpr epepdatgod tlae dgewebbheh myovéapera metRddd®i n, or a
VL domai nowfaithhggi £ty eitieBady WMlitilheaopiidis® domain for IL-25, the
V02003 1254535 Z@AQ%& 0013651120 E¥R5ESSINY §R1 fordiel 8k Ca agi:geunder
conditrons, to bring about Er oduct’i anoginsﬁ'ug'ﬁ r‘g?e]{]ia 'thLQQ:li'E%PJQQ%d
VU donai n‘?lrtﬂmngﬁ%?ﬁiﬁ'r?, SRR TEEOVErT ng T N 5 Anot nér . as ect "of "the
present iaRan®)| Bhtprad @EsMALR 1] €oBgiRE: gefeFaftyrg §5‘Fa{?’éd‘{l‘ encodi ng
a VU CDR esmbilha€hbh sequembénalt Sgisosed dreridiody-espexsinablipding/\JospiRn
sel ected f40omSEQ ID NOs: 5, 6 and 7, a VL CDR selected from SEQ ID

NGs: 9 and 10, nost preferably 2C3 VU CDR3 (SEQ ID NO. 7). 10 The
nucl ei"C acids of the invention may conpri.se the sequences, or

rel evant $aird iVén8onagt &G¢ P@‘.’%.arbﬁﬁ-la?\c%cdidné‘e%%ﬁ'%%s@lgg 0 1D N1
or SEQ | DsW@t3nthHelkwers sebdowt isagérmay be varied, e.g. to optinize
expression of the sequence in a desired host 15cell.

An analogous method may be employed in which one or more
25 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

30 disclosed in W092/01047 in which an individual colony containing
either an H or L chain cleone is used te infect a complete
library of clones encoding the other chain (L or H) and the .
resulting two-chain target binding member is selected in
accordance with phage display techniques such as those described

35 in that reference.

Thus the present invention provides a method for selection of an
antibody molecule for IL-25, the method comprising:
(a} providing a VH domain comprising a target binding
40 member that binds IL-25 and which comprises an antibody VH



The present invention further provides an isolated nucleic acid
encodi ng a target binding nenber of the present invention. Nucleic
aci d i ncl ude20BN226hd RNA. I n a preferred aspect, the EO/@B88AG1365

i nvention provides a nucleic acid which codes for a CDR or VU or VL
domai n of the invention as defined abayve. Nucleic acid according to.
the present invention may conpri se DNA or RNA and may be wholly or
partially synthetic. Reference to a 25 nucl eotide sequence as set out
herein engo SSes i e ifised SQIENC
encorrpass%gs“{gg%l? pn%sg%}?l gD%\nﬁ%HRt%hﬁ&é}ge%{%f ﬁégﬁge{]djgngg In wh?’?:fh§ IS
substitutB4™or 7T, unl ess- context requires otherwi se. 30 The present
i nvention al sdbprowvikdedngeseigt YH topaix atipheai mlungd if6r o (ﬁntﬂgagm ds,
Vi ruses, L @Glomaphegey pebvphagartitbodgassliedslesr anscri pti on or

expresgi on C@%égtéé&emhghsgmnltaso@ dAash1 Ones JHusk gl tn@aicd 12525,
above. 35 S&u tabl e vectors can be chosen or constructed, containing
appropri '€ requl atory sequences, including pronoter, sequenges,
t erm nat or sedgén%:%’se,c’:ﬂé‘gy%le?ﬁﬁl A% SRS ﬁc%]%’;‘:he??ﬁﬁaﬁ%k quences,
mar ker genes and ot her sequences as appropriate. For further details
see, for examAl ena Mol eewhans GONbedpréviddd in the form of proteins
2008/ 1292 / bo r ;a2 &li g4 on,
Sanbré%k %{b@%s@l geggo%ﬁgé%%%i%g'I—gﬁ%raﬁ&ggggﬁyoﬁygg?gss. Vect ors
of the i mRARTSOR F%0 include viral vectors capable of 5 infecting
human cells in vivo, e.g. adenoviral, retroviral or adeno-associ ated
Vi rus vectiy pluBSaritwedt gLsdomainsenag efallanfyohiex piressil6h iofdigiderlget
bi ndi ng neshELsOfiphdigid, N¢ept éaihdle Ehen CRél o afo’achursth dwmaank el

subj e%, to provide for production and delivery of the target binding
menber“to said subject. 10 A nuclei ¢ acid sequence engodif%b t ar get
bi ndi ng Wdﬁfm?waﬁﬁen??%wmlﬁﬁci%Clc?néngggjefb‘-{ P& oPeraByr i nked
to a prommericrn ef fudtheaxppessifokhef prerentaigeentdioRdi ng nenber in a

host cell. The sequence may include at its 5 end a | eader sequence
to 15 facktijpate expression and/or secretion of the target binding
menber in and/or froma host cell. Nunerous suitable | eader sequences

are knownIns2Ssuehsé nedffeeradt tanich rhy det e &t &Ebyisaapet sanleoffrom
ordinary skindrchBl tdeurdels taky nrsacepstdmnf Mihevdgmstorcably . b2 1nng,
known { eCON YRR BN P QERL Ped Y (BRELDWRLLABLOToMUEL 85 CaftiidnrbOr

Sequenci nd TR PGHUCHE S TR | BT BT dne goid Sknt sods 531784
anal ysi s by iretephsal.arkd0desief bddbphoet alempan 1L-25 (NCBI Protein
26 (Q9H293) is described by Fort et al {(Ref. 4 below). For
production of antibodies or use in immunocassays, fragments of
recombinant IL-25 may be used, particularly those truncated at
the N-terminal. For example, commercially available recombinant
human IL-25 (IL-17E) comprises the mature protein sequence of
30 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

36 In further aspects, the invention provides an isolated nucleic
acid which 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 binding member, a

~ VH domain, or a VL domain of the invention, which comprise



25 Current Protocols in Mlecular Biology, Second Edition, Ausubel et
al. eds., John Wley & Sons, 1992. The discl osures of Sanbrook et al.
and AusubeWogafisdpo2éir e i ncor porated herein by referencRCT/GBRO$IANHLI6S
Cell's and Production of Target Binding Menbers A further aspect
provides a host cell transfornmed witha nucleic acid (e.g. a nucleic
acid sequence in the formof a vector) of the invention. 35 In one
enbodi nent, the nucleic acid of the invention is integrated into the

genone (e%,% e%hﬁé?g‘)oa%e ug_{efg'%cqgslé\%&eeéhlconlif'{:ﬁﬂ{satt' OB Y atg%ut

pr onot ed N o q]%Jencg onote r nbi nation with
the genom¥OGURtAeR RUSALE bRTIF s PARTHIE MEBRRHAT g °m36n’ 57 RVyet
further adpedn, prodintesovarimd Hidd of production of an target binding
menber of the invention, the nethod including causing expression from
encodi fig ;{H&'h%kcaé’&é& o§u€~ﬂe %f&%hedlmtqeﬁppt@@c@@l husid: hessd,
cells under co |t ol teg (grdgq cLiqap 2k gglﬁt@&%@g bindi ng

nmenber. FOT16Wi ls oquUCtT on Dy —expression a M do . 5

t ar get blcﬁtﬁcﬁrﬁs nﬁ%relﬁayeﬁ%e?’sa&llé(t 2d"hirdRore b i ed 550{']5% gn s

sui t abl e %,echandue, & WénCOBesklastappfomr iSEReID AQrst Bod® 30, most

product i girdraY-agOpPIds@Hacsk®p(seh Tsat@t i7on and/ or purification of .
the prpduct. Follow ng purification of the product the target binding

Enf)ﬁ[rod of Eg?%e‘g:lta}e‘géi%y?g ’é’il flﬁlé?g ‘{C“h%‘glycgomsgrre%rés’thgoéecﬁ%%glse to

ncr ease
st abi | | tyomrreaﬁﬁa@fgumtlﬁaﬁfthqrre@foﬁet<he CBPoF%??Pl%Feak‘a’P&ﬂ QF SEQ
PEGy| at i orp afo:pr ot 385 IboNach! eHewsueh, efddeot gBsage kmmhea‘earg@e‘lh in

the art a@d; t aL08ht RAiNG BYp PESIONS o8f tHd1@elqa¥8BE | N amdgsDeed most
PEGy| %ed qrm 20 A nethod of production may conprise fornulating
the pr oduc | ‘'nto a conposition including at | east one additional
conponent, such as a pharmaceutically acceptable excipient. 25 The
present i Thve prieo AN &l Y SPLdon dBer ther cReRiidean N hbxelater nyplie acid
conpri seseiiRIifh AUEdRjed BEhdBEnmenBet 0FfS ths pbesent Anmectiirc aci d

e”COdid”g t el‘E'BRac M 1f1Whie OB '&nd?i-;{]Nﬁ ar get abbﬂgfék&e@eabﬁéctﬁa the
rovided 1tse orns_.an as e. pre V (0]
ﬁethoaoofp?ﬁ%ﬁﬁﬁcfp%ﬁpEﬁpntﬁeQVI&eS nucléﬁ %%Q& &ﬂ&éﬂ“ﬂoﬂ@s fg% @ﬁR

or VH or VL domain of the 1nvent10n as defined above.

Nucleic acid according to the present invention may comprise DNA
or RNA and may be wholly or partially synthetic. Reference to a

25 nucleotide sequence as set out herein encompasses a DNA molecule
with the specified sequence, and encompasses a RNA molecule with
the specified sequence in which U is substituted for T, unless
context requires otherwise.

30 The present invention also provides vectors, for example in the
form of plasmids, viruses, e.g. ‘phage, or phagemid, cosmids,
transcription or expression cassettes which comprise at least
one nucleic acid as above.

35 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 Cleoning: a



30 product, which nmethod conprises expression from encodi ng nucl eic
acid therefor. Systens for cloning and expression of a polypeptide in
a variety W0 2eBA19%¢ent host cells are well known. Sui tREAVEB2p540136%]| | s
35 include bacteria, manmalian cells, yeast and bacul ovirus systens.
Mammal i an cell lines available in thegjart for expression of a -

het er ol ogous pol ypepti de include Chinese hanster ovary cells, HelLa
cells, baby hanster kidney cells, NSQ nouse nel anoma cells, YB2/0 rat

nyel ona cel | (ygglg ref epred tephal host
is E co?lL lD %@)9%03%%386%/68@56%%/0 g%o}QBeecT%g eij?zggy on of
ant i bodi e®TARA HIBoUF PTAGHENEET I prokaryotic cells such as E.

coli is well established in the art. For a review, see for exanple
Pl ackt huvechor 8i & Teehnateogyidn 81s54tihde (109) veErpressirahlenof

eukar yot i;6 el |5 'hnm%w Egifslﬁn aﬁs@ aé/%l ! a@éxﬂs\hQatLboﬁetﬁdﬁﬂﬂaedorg t he
art as an option productiqn t n egdOr
recent r(—f\f’ieg\%sassfocrl 2z anpte ﬁ? fecgﬁlﬁg %%88326 (1'5 e i Nj g{IS,Ef?g}lf h
4: 573-5EEPrEFFIen PLia Baredt KiPGORY REMPPT i or’r“fé Bt ETh :
553- 560. chﬂl@onpas%mahsofrhugmﬂasml éalpmﬂ%’@sift?rd’@da’@éé%h ng

to the prggentlivwentiroBhe atdkde@r busddi g natser daneceidi $lojdre .present
i nventjon, may conprise, in addition to active ingredient, a 15

pharnaceutlcall accept abl e exci C rr| f.fer i or
ot her rratpeﬂuﬁ%y‘\?\ealqldk%%e?coe teﬁ% e s i -8 g{ tilr?'lélks mer%;ea:b el 86
nat eri al sinykotlen e ldoAnt Ox¢ @%&ts%mﬁirﬁB%Yllrﬁ“éﬁefjeFﬁ NRGPIPREE tO
ef fi cacy «fffebbecgntdsstohngf edicentradheipdény seenkgiruia afhastecedtri er
or other yiRt eLi@dn M |m|a depenshcont20t e eaut e Dlacadnbagsdrnat iton, .
whi Chdmyfa%?lg)%g‘]i Q¢tp ¥s§.&% e /(39 sgc tlbﬂtéﬁvﬁﬁoQﬁrng%l@ﬂqHE;' c
formulTati ons—o %e indin % Qa{)f Qlystorage
by m xi ngreRETt 57 Fd/ lS’lrn Fo |n8mﬂ r‘f‘hs S&llém red c?e ree of
purity widdyueptéormie pi 9s’no¢%gﬁt€é}l W g eptadhd e PRefele i BY et s,
or stabilisgbs éseerdngry” Remiinghonhe The Seking ecawdnPr afttilee hoft
Phar macy",,;30t h Edition, 2000, pub. Lippincott, WIllians & WIkins.),
in the form of | yophi lized powder O aqueous sol utions. Acceptable

carriéts, 30 excipients or stabilizers are nontoxmlé to re¢ ent s _at

pi
t he dosangahHOE%ﬁteél%]PﬁgP?%n%r‘deﬁ’ﬁPB9%‘&ils ZRA THURJE“HEP 1Y §m§38hc as
phosphat ezcigi, t Fat egxanpdeothepramegaticn axfi dyclaht iadd ARSIt U ESudi ng
ascor bi ¢ aeident oV MRGEhalnyeiightofbesiont BANDMDAUEo cells and gene

expression, and analysis of proteins, are described in detail in
25 Current Protocols in Molecular Biology, Second Edition, Ausubel
" et al. eds., John Wiley & Sons, 1992. The disclosures of
Sambrook et al. and Busubel et al. are incorporated herein by

reference.

30 Host Cells and Production of Target Binding Members

A further aspect provides a host cell transformed with a nucleic
acid (e.g. a nucleic acid sequence in the form of a vector) of

the invention.

35 In one embodiment, the nucleic acid of the invention is
integrated into the genome (e.g. chromosome) of the host cell.
Integration may be promoted by inclusion of sequences which
promote recombination with the genome, in accordance with
standard techniques.

40



10 residues) polypeptides; proteins, such as serum al bum n, 35
gelatin, or immunoglobulins; hydrophilic polyners such as

pol yvi nyl p¥Prlsi1gdse; am no aci ds such as gl yci ne, gl URGH#GB§8/001365
asparagi ne, arginine or |ysine; nonosaccharides, disaccharides, and
ot her carbohydrates including glucose;, mannose, or dextrins;

chel ating agents such as EDTA; sugar al cohols such as mannitol 40 or
sorbitol; salt-form ng counterions such as sodium and/or WO

2008/ 1292 /ﬁﬁgp / : i Qny r RS Tween, .
Pl ur oni csﬁé}r%ggg et | Iaggégg%ﬁﬁﬁlQE%E%?&&%ra {)E?tartg’gigﬁrbnﬁ%n menber
to be usetPi%F P# i m%‘“%%ﬁi‘?’ni SPPat o P ruste B8 508 %.u#%f;’s is
readi |y a@Wvphi SHeIsjoni FXomeneRdtpy gl ededtid f PPER A iMeirhod
menbr anesmayrcoaprioe aultokiowimgt! gephs luirdati condindonecderst i t uti on.

The tag gefrJduedipg serhes ofeidiabihyidg IderB@rstored in |yophilized
formor in solution. 10 Pharnmaceutical conpositions for oral

adm ni stration may be in tablet, cagsul e, Slowder or,liquid fq:rm @
tabl et me§PIISHHPY SRFOIUSEEPY BarTPEFSEHYh %ad AglF ath fBFBn Huj"dvaRt .
Li qui d phaimdoguténiz: cenposiiidasegered/sin puebhind 36189 34U d
carrier 15isisbheaseomatigne, peismhaem agnpmiopotategetrabbehod Iof,
mneral ol R SYNINEL icomPhlse RN%SLEl 881 GR)1a88bh TR Uph O1E: A€X bR 0S€
or other s har | d(s cstol ution or glycols such as ethylene glycol,

pr opy!| ene°€lcR§‘5oPr% "0l yet hyl ene gl ycol may be included. 20 For
intravenous injection, or injection at the site of affliction, the
active i ngplddivény pudifibetion tdfe ther nreduct pheewaxnged] byndiee meabee
aqueous SRl WiteOROME iR by PYYHERN- b eéhalitahagesns,t dolreepidple to

' sot o ci 1. AR5t ablJy Those O sel evant sky Iyddhehie, avie ar e

well a 0 prepare suitable ol ution sing,, f.or exanple
i sotonic ?/‘if}ﬂléllég Ut %4895 ﬁ?ﬁ%ﬁhb%‘? aoeé It Fe%‘??toenlf‘Ri i’é‘@f‘ér':*'xsample’
| nj ect i onPEQvdetapedoRioFgErins | 1) achiore PrdseEietivds, kapuhids SuFk,
buffers, antihexkdandsi aadjet wirkdmngadenibdnsesintlye bimvientcionethy & in
required. pél, ERepapeuti ¢ Uses of the Invention The present invention
provi %as for the first tinme a
A method of production may comprise formulating the product into
a composition including at least one additional component, such

as a pharmaceutically acceptable excipient.

25 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

30 product, which 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

35 include bacteria, mammalian cells, yeast and baculovirus
systems. Mammalian cell lines available in the art for
expression of a heterologous polypeptide include Chinese hamster
ovary cells, Hela cells, baby hamster kidney cells, NS0 mouse
melanoma cells, YB2/0 rat myeloma cells and many others. A

40 common, preferred bacterial host is E. coli.



denonstration that anti bodies against I1L-25 are effective in
preventing or reducing airway hyperresponsiveness in vivo, a key
synpt om ofWageUsed263Thus i n one aspect the invention prEGI/ER2GISHIBSS
nmet hod of preventing or reducing airway hyperresponsiveness in a
subject (e.g. a human) in need of tr ment whi ch conpri ses
adm nistering to the subject a target binding nenber, particularly an
anti body nol ecule, that binds IL-25. In another aspect the invention
provi des a nethod of preventing, reducing 40 or treating asthma in a
subj ect in need of treatnent whjch '2002/ 29263PCT/ GB2008/ 001365
25 conpr i S eXBEEH R AMNGREPIHESs aBF BT LR OPYr AT WY nenber
par t'i cul aptokaawonht i didy AvFlecad €. rhat 5 wadl| esEblivhedabp e
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| L- 25 pl a§ReCrdPR. O e tREPRbIRI TP IaT¥Fe FREACIITEE R - DEHFEP
target bi faki regamphderst, 10 . Ei nc1 383 ngueonperdinipondiqtesheot) WHEH®HI nd
| L- 25 t hatrimay ghe. obt alined1assdescti beshidielnowibtedhe :a668aP&NYI Ng
exanplgs. Tar get bi ndi ng nmenbers (including conpositions thereof)
accor di ng to the.invention nay be used in a nmethod of treatnent 15
(i ncl udi ngPHGHFPERtic treatnent) or diagnosis in human or ani nal
subj ect. Sueh A;PRLOOG i0fa1t EERISBRE 0B £HAGAOSH St WHeChresamy i ncl ude
prophyl act| & {1, eat Ment ) Jyay, R6-ANDSERT LY Q38 dsSHgeh, an
ne r or .the

inventi
(S I nvent1 on.

a gonpr.|
ef f ect i vetAnmount of a tar ef bi hdin
Exenpl ar ym&i %&Eéés%n&rﬁiaggﬁab?% & gc'?bvedilélgﬁggé?f‘?’ur‘at her bel ow. Al so

provi ded plsarraecusiecalla acgrpbabls saFhelaTenbERT T¢I BHEFH a
conposi ti gnspitineeeody dthelrhfatewiantsi eall rkridwe nantHect skélddéd dn the

medi canent f or sadpi plsdnahisOBnod 4 BehHERL A cABhdBdhsuil) A6t . 25
Clinical [ndications

i n.which, an anti-]L-25.tar [;di.ng penber may
be used tdPTk iraewfﬁlé&éleeﬁ%?%c%cé/né#i he nacz:ﬁscd g gﬁ%r%lol% iltt'i on in which
| L- 25 hasPrraisel sahess thgﬁéléqﬁm. ORI MGERE At Wit e PR RO

bi ndi ng nemberoust bficadmivestiraniomy wbecged 3@ pralheon p¥aimiantien,
any condi tion igesacéaded W th an unwanted Th-2 response. For exanpl e,
the a target binding nenber of the invention may be used for the
treatnment of allergy_and asthma, particularly.asthma. 35 Anfi-lL-25
treat ment Twpﬁétégvgﬁrwaitﬁ %ﬁt(i’%rjfafe.t%?get 6188 A ienbRr Ry 0

prepared for storage by mixing the target binding member having

25 the desired degree of purity with opticnal physiologically
acceptable carriers, excipients, or stabilizers (see e.g.
“Remington: The Science and Practice of Pharmacy”, 2Z0th Edition,
2000, pub. Lippincott, Williams & Wilkins.), in the form of
lyophilized powder é6r aqueous solutions. Acceptable carriers,

30 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,

35 gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; 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 mannitol

40 or sorbitol; salt-forming counterions such as sodium; and/or



intravenously) or by local delivery nethods. Anti-IL-25 may be
delivered by gene-nedi ated technol ogies. Alternative fornul ation
strat egi esVay8ia298¢3 de preparations suitable for oral B§T/GB2008/001365
suppository route. The route of adm nistration nay be determ ned 40
by the physicochem cal characteristics of the treatnment, by WO
2008/ 129263PCT/ G112008/ 001365 26 speci al considerations for the

di sease, to optimse efficacy or to mnimse side-effects. In
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dose w I | _depend upon a nunber, of factors, .i udi : Fy ol
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formats in Proportion tqQ _nolecul a

| 30 wel ght JEBY b
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<] or ntervals, at the
discretiohfﬁﬁiquiénprﬁhﬁ Acihve gggredien wilfn%e in the form OP a
parenterally acceptable aqueous solution which is pyrogen-free

and has suitable pH, isotonicity and stability. Those of
relevant skill in the art are well able to prepare suitable

25 solutions using, for example, isotonic vehicles such as Sodium
Chloride Injection, Ringer's Injection, Lactated Ringer's
Injection. Preservatives, stabilisers, buffers, antioxidants
and/or other additives may be included, as required.

30 Therapeutic Uses of the Invention

The present invention provides for the first time a
demonstration that antibodies against IL-25 are effective in
preventing or reducing airway hyperresponsiveness in vivo, a key
symptom of asthma. Thus in one aspect the invention provides a
35 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
40 or treating asthma in a subject in need of treatment which



A further node of adm nistration enploys precoating of, or otherw se
incorporation into, indwelling devices, for which the 35 opti nmal
anount of WAEPBAER?II | | be determ ned by neans of apprR§py¢EA0Es/001365
experinments. An anti body nol ecul e in sone preferred enbodi nents of
the invention is a nononeric fragnmentss such as F(ab) or scFv. Such 40
anti body fragnents may have the advantage of a relatively short WO
2008/ 129263PCT/ GB2008/ 001365 27 half life and | ess risk of platelet
activati O&mﬁmgeg é@ylrﬁ%t%&'&@ckdoxhéeﬁ%fe% g! Ust It BEna GhdiHeRbbAY

wh oh Ol VeS-Tiinga L Py DLALEL ligo@gn\o&é& £, eaukdpheaplingt of 1L 25

mol ecul e ecules Instance. 5 If

whol e antibody, is used, it is preferably in a formthat is unable to

activate 'Hmj/a@pwmtrlmd%tﬂareb%macvh@ed gdahi sarggie bdndang arenkerdel y
" desi gger { dc&@ﬁ!ﬁ@sccﬂ@ds\iedoxﬁé aRetrher) glekokackdpone thropetsdr gene

constr UCt@é% 996R85 a% Kas ¥TOYE , b b i Wl kbasﬁ@rpre@tn_@apiﬁf er A ed

choi ces er ant use I n
addi t i on, 2RWHFFCEIEHEY lé’g 8?9#}1?%5%% %‘?erapﬁtjbc %%tgﬁtgé abodl evg
with dual vapionepai sprsas pefit i 3eEdgrst B WhHie eH‘T et ECR i iCed b
scFv 2C3)méampdsemag el s AAbthprigdt iswchwarh ertbedi perde tripingiognyesbers
recepter i5,ahusheréfbosathbgd @eseskptiraRnr Bied t-iasdituatiualy be
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pr esent |nvent| on w usua stered In e formof a

phar maceutical conposition, which 20 may conprise at |east one
conponent Targeaddind brg tmembhes t HimgdudbhadIoNgoRERbRRS therapEet bi ndi ng
menber of adde-dinyensd i e Aayebei@dmanils¢ ersed ahoaererhadnofomsEataenbn

with 8& heg; 4dy %@EH&%% rﬁ)ﬂataﬂc 2tﬁ:e%'tﬂylln§)a'lﬁoﬁila%n@é1§ﬂ%uﬁﬂlﬁérﬁ|dry
depen entwé{) 3 cond |§| op i . reg '%_%at% £rot rcﬁ%éﬁﬁ@ (rmxch
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| east g)ne?o% ‘&O?QPH-\(,% actLye against asthma, generally a

i

br onchodi |ng agent ch™produces airway rel axation or enhances
mucus cl earance, e.g. a beta-agonist (e.g. salbutanol, salneterol),
di sodi um Brenpglysdee, i stterones o 2akdFd HingLngmepET, (1ngluding’ a

compositions thereof) of the invention in the manufacture of a
medicament for administration, to a human or animal subject.
25
Clinical indications in which an anti-IL-25 target binding
member may be used to provide therapeutic benefit include ény
condition in which IL-25 has pathological consequences. Thus in
general, the target binding member of the invention may be used
30 in the treatment of any condition associated with an unwanted
Th-2 response. For example, the a target binding member of the
invention may be used for the treatment of allergy and asthma,

particularly asthma.

35 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

40 by the physicochemical characteristics of the treatment, by



Assay Met hod's The present invention provides a nethod conprising
causing or allow ng binding of a target binding nenber as provided
herei n t o WD-20®/129263 not ed, such bi ndi ng may take pl acePCTGRIEH01365 g,
40 followi ng adm ni stration of a target binding nenber, or nucleic
WD 2008/ 129263PCT/ GB2008/ 001365 28 acjgl encoding a target binding
menber, or it may take place in vitro, for exanple in ELISA Wstern
bl otting, immunocytochem stry, imruno-precipitation or affinity
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25 Other modes of administration include intravenous infusion over
several hours, to achieve a similar total cumulative dose. This
is a dose for a single treatment of an adult patient, which may
be propertionally adjusted for children and infants, and also
adjusted for other antibody formats in proportion to molecular

30 weight. Treatments may be repeated at daily, twice-weekly,
weekly or monthly intervals, at the discretion of the physician.

A further mode of administration employs precoating of, or
otherwise incorporation into, indwelling devices, for which the

35 optimal amount of antibody will be determined by means of
appropriate experiments:

An antibody molecule in some preferred embodiments of the
invention is a monomeric fragment, such as F(ab) or scFv. Such
40 antibody fragments may have the advantage of a relatively short



The signals generated by individual antibody-reporter conjugates may
be used to derive quantifiable absolute or relative data of the

rel evant amMO2¢8AY263 ndi ng i n sanpl es (normal and test ))PCTACBAEB/08 365 ent
invention also provides the use of a target binding nenber as above
for measuring antigen levels in a conpetition assay, that is to say a
met hod of neasuring the level of antigen in a sanple by enploying a
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suitable doses of pain relief drugs such as non-steroidal anti-
inflammatory drugs (e.g. asprin, paracetamol, ibuprofen or
ketoprofen) or opiates such as morphine; the administration of
30 anti-emetics; or the administration of at least one other
compound active against asthma, generally a bronchedilating
agent which produces airway relaxation or enhances mucus
clearance, e.g. a beta-agonist (e.g. galbutamol, salmeterol),
disodium cromoglycate, steroids or an inhibitor of- PDEry.
35
Assay Methods

The present invention provides a method comprising causing ox

allowing binding of a target binding member as provided herein

to IL-25. As noted, such binding may take place in vivo, e.d.
40 following administration of a target binding member, or nucleic



10 greater proportion of daughter antibodies which directly conpete
with the parent. Indeed such daughter antibodies as are sel ected may
have a gr S¥P&8arRenity for the antigen than the par eCT(GBAEIRSG f or
enhancenents in avidity which may result fromthe display of nore

t han one anti body nol ecul e per phage)ag-Current 15 net hods of
selecting for "daughter" phage anti bodies of inproved affinity

i ncl ude: using concentrations of (labelled) target antigen
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25 Other reporters include macromolecular colloidal particles or
particulate material such as latex beads that are coloured,
magnetic or paramagnetic, and biologically or chemically active
agents that can directly or indirectly cause detectable signals
to be visually observed, electronically detected or otherwise

30 recorded. These molecules may be enzymes which catalyse
reactions that develop or change colours or cause changes in
electrical properties, for example. They may be molecularly
excitable, such that electronic transitions between energy
states result in characteristic spectral absorptions or

35 emissions. They may include chemical entities used in
conjunction with biosensors. Biotin/avidin or
biotin/streptavidin and alkaline phosphatase detection systems
may be employed.



by primary nouse non-B, non-T cells in an in vitro bioassay. The

anti body also inhibited the interaction between hlL-25 and a sol uble
hl L- 25R- FcwPa&i8gep263The conbi nati on of these properti esPCHAESB2008/001365
investigated further in in vivo systens to denonstrate 20 useful ness
in the treatment of asthma. Exanple 2;, Experinmental Model of Allergic
Ast hma BALB/c mice were first sensitized with the antigen oval bum n
(OVA), before being challenged with aerosolised OVA. Sensitised 25
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covalently. Linkage via a peptide bond may be as a result of
recombinant expression of a gene fusion encoding antibody and

 reporter molecule.
20
The present invention also provides for measuring levels of
antigen directly, by employing a target binding member according
to the invention for example in a biosensor system.

25 The mode of determining binding is not a feature of the present
invention and those skilled in the art are able to choose a
suitable mode according to their preference and general
knowledge.

30 The present invention further extends to a target binding member
which competes for binding to IL-25 with any target binding
member which both binds the antigen and comprises a V domain
including a CDR with amino acid substantially as set out herein
or a V domain with amino acid sequence substantially as set out

3 herein. Competition between binding members may be assayed
easily in vitro, for example by tagging a specific reporter
molecule to one binding member which can be detected in the
presence of other untagged binding member(s), to enable
identification of target binding members which bind the same



10 are known to regul ate these effector functions we determ ned the
| evel s of cytokines secreted fromcells isolated fromthe draining
medi ast i navol29usfaeP26fodes fol | ow ng antigen restinul at i FCT/GRRIGINII6AST
to the elevated | evels of type-2 cytokines, IL-4, IL-5 and |L-13,

i nduced by OVA sensitization 15 and |l enge in BALB/c m ce,

adm nistration of anti-IL-25 mAb resulted in a significant reduction
in the |levels of these cytokines (Fig. 1F). These data support the
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Control mce rec
as demonstrated in Hawkins et al (1992). However, they do not

necessarily specify that the “improved” antibody must
displace/occupy the same epitope as the parent. Incorporating
the elution step should yield a higher proportion of daughter
antibodies which do displace the parent. Daughter antibodies

25 selected in this way may bind a very similar epitope to the
parent antibody, but with a greater affinity.

In testing for competition a peptide fragment of the antigen may
be employed, especially a peptide including an epitope of

30 interest. A peptide having the epitope sequence plus one or
more amino acids at either end may be used. Such a peptide may
be said to “consist essentially" of the specified sequence.
Target binding members according to the present invention may be
such that their binding for antigen is inhibited by a peptide

35 with or including the sequence given. In testing for this, a
peptide with either sequence plus one or more amino acids may be

used.



10 either saline or isotype control (500 jig/dose) instead of
anti-11.25 mAb. Isotype control was anti-c-nyc (nmouse Igd, clone
OE10. 2). NEQsMBdpidfit of airway responsiveness 15 Ani nmaH(E/¢R0¢8/001365
anaest heti zed, tracheostoni sed and placed on a ventilator (SAR-830
series, OAE Inc) at a rate of 150 bregths/mn, with a tidal volunme of
0.2ml. M ce were nonitored in a whol e body plethysnograph (EMKA
Technol ogi es, Paris) and transpul nonary pressure was assessed vi a an
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i njected {hnouahctden naghedséamplandi tietdefevence Did frdeelidl bdwicgl |
counts on, Q.;¢ells. were performed on cytospins stained with giensa.
Exampl e e 37 Adm ni strat| ‘on Prior to Challenge. 35 W al so assessed
whet her the anti-1L-25 mAb was effective when adninistered only prior

to thdo OvBxamrkss dF | SersrAtioRaPTf AfdPof a3t hi 14 4he anti:-IL-25
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15 protein dose dependently and IL-25- -dependent production of IL-13
by primary mouse non-B, non-T cells in an in vitro bioassay.
The antibody also inhibited the interaction between hIL~-25 and a
soluble hiL-25R-Fc fusion. The combination of these properties
was investigated further in in vivo systems to demonstrate

50 usefulness in the treatment of asthma.

Example 2: Experimental Model of Allergic Asthma

BALB/c mice were first sensitized with the antigen ovalbumin
(OVA), before being challenged with aerosolised OVA. Sensitised

25 and challenged BALB/c mice developed a distinctive asthma
phenotype. This was characterised by increased AHR following
exposure to the provocative agent methacholine, eosinophil
infiltration of the airways, goblet cell hyperplasia and serum
IgE secretion, as compared to control BRALB/c mice challenged

30 with PBS (Fig. 1).

By contrast administration of anti-IL-23 mAb prior to each
sensitization and aerosolization with OVA resulted in a marked
abrogation in AHR following challenge with aerosolised

35 methacholine, with resistance values comparable to the PBS
control mice (Fig. 1A). Administration of an isotype-matched
control mAb did not suppress AHR (Fig. 1A}.



5 significant changes in the levels of cellular infiltrate around

bl ood vessels (Fig. 28) or airway goblet cell hyperplasia (Fig. 20
bet ween arWp-2008428631Ab treated m ce and the OVA chal | ei({JéGBBM/BLISS
controls or the isotype-matched mAb treated controls. 10 Furthernore,
there was no observable reduction in {he proportion of eosinophils in
the BAL fluid (Fig. 2D) or the |levels of antigen-specific serumlgE
(Fig. 2E), following anti-IL-25 mAb adm nistration. Strikingly, the
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Lung tissugoG@e-eshia ardabestmlaegy FLangs)wer eifdexeypen2 Foymdlings
(10% f.or mal dghyde L0 )_%g%%g%é' LS Qb L o6) fuakt NS QleOdbeatimiaital ¥hES.
Lung sections were st akl(.ne 30 wéek& qlrerrsaelfl%r .EQHD E8ﬁ1yt1l1é‘f' ltrate
and peri obift'@cPd- SEHIFFCPAS 'S gobf et cel I's. %g-stal ned gobl et
cells in ét&i\/vdylgeﬂ@ﬂh@ﬁl@mlmkﬂ@?rh@é’gﬁ?eEP}c}ioiwﬁBgu%rf‘Wg?e& numer i cal
scoring syeswEmulOtisth% gabkettredt sp the R1EFRed: 19321500 BYPSE- 75%
4: >759% . cJhSc;$68) Of a4 1 way 556 es.-fispmeackd bpgowaseds vttt ion t he
30 nunper (1 alyays. expmhigde 20:408h I MBS LRDYR Cor Al exDIRSSRY as
PAS score in arbitrary units. In %I on, W?L%ee éatl liast%g Eﬁégﬁq a
numer i cal reewYeAgiB YR A G GRR e FENTIHET s Tof Pt F 1T rating cel | s
around bl opokiesselBig.0:1Mayer of infiltrating inflammtory cells < 2
cells thick around vessel, 40 1. 2-4 cells thick, 2: 5-8 cells thick,
3> 8 cell %hé%ﬂ Gka TH50:35 tBEM PlotdiebWBY t SO0 LShi semmaah-bsng was
di vided by, Lhe nunber of vessel 5. exam-0ed,, At 9ol paysbupuse, and
expr efLed St RGO &Yy UN £5.°5 Exanple 47 ] 1-25 Acts Vi a.a,
t ype- 2- i ndeperidest 1 pat HvaF oW 8 sILIEH R et &hee%%ee%oﬁgl §oror
adni ni st eretktimdns, 25ncbudigdgelin €l ametiancert AHR - evBIS n aPkaIABsHTc & Fof
antigen sefnsid icsabbotvdlly Ghablesge yphs2ehtanas tion hiolirsinposstered
i ntranasal adr‘g'qr%i %ﬁ_@{dAﬁ%OfofrQ%é-?e%pbﬁsg.ALB/C m ce we detected 10

e

. NP from . .
signifi canf:?y eleva al rways resistance (Fig. 3A). Previous reports
have i%Adi cated the central role played by IL-13 in the asthm
phenot ype and Matreriieds a31d) MRHROITH determine if |L-25 was nediating
its role tn AHRdehrough I1L-13. we adm nistered rm L-25 to.i113-/-

m ce. O’IC%AE@}B& Mive Qbseryrdigkevatsad vAbRun UK and maintained in the
SABU/CBS or National Heart and Lung Institute facilities in
30 specific pathogen free environments. All animal experiments
outlined in this report were undertaken with the approval of the

UK Home Office.

Sensitization and allergen exposure
35 BALB/c mice (6 - 12 weeks) were sensitised by intraperitoneal
administration of ovalbumin (20 upg/injection) complexed with
alum, or alum only (controls), at days 0 and 12. Aerosol
administration of 1% ovalbumin was undertaken on days 19, 20, 21
for 20 minutes per day. ©On day 22 the animals were analysed
40 using plethysmography to assess AHR.



15 following rm L-25 treatnment (Fig. 3B). Since the other type-2

cyt oki nes have al so been shown to contribute to the asthma phenotype
we al so assesesd2®6fe response of i14-/-i15-/-i19-/-i 1ICTGCBRNIES
adm nistered intranasally. Even in the absence of all of the
classical type-2 cytokines |L-25 treat;nent enhanced 20 AHR fol | owi ng
nmet hachol i ne provocation (Fig. 30C). ese data support a role for

I L-25 in exacerbating AHR through a type-2 cytokine-i ndependent

pat hway. Materials and Methods 25 Materials and net hods Were as
descri bed above for exanples 2 and 3, w on of ;
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Vari abl e Qprf?alenaa%tf LRELEAILRNS B 64 183 t06n 20 imas 1i ahtatrede anek

CDNA % epar aflr{ \ée.\f:r _SLgolgﬁq%%E‘cpéi O&Oheﬁﬁf&&g&) @ngggad of anti-

i nunogl obu ain Ysi.ng a

A kel
conser vedIIB25 W r B SR epF? Wﬁ?/?a?fﬁEﬁ (5) N@‘ciuf)e ﬁG Clr}bl nation an
I gGL consfif*‘alrﬂ_t-Zﬂegl on primer MHCGL (SEQ ID NO 12). Simlarly,
i munogl obulin I'ight chain (IgK)- vvas anplified using 10 a conserved

S' 1 gK regi onRLkiRisedK¥e L45EQ Mebds)venasgonbi nati on with the
kappa Conﬁﬁfﬁé srg {é”g aesgget94< (§§§%ﬂé%§¥gh}égd and placed on a
ventilator (SAR-830 series, CWE Inc) at a rate of
150 breaths/min, with a tidal volume of 0.2ml. Mice were
monitored in a whole body plethysmograph (EMKA Technologies,
Paris) and transpulmonary pressure was assessed via an inline
20 transducer. After recording stable baseline pulmonary
resistance, increasing concentrations of acetyl-f-methylcholine
chloride (methacholine) (Sigma, Dorset, UK) were administered by
aerosol for 15 s at each concentration with an ultrasonic
nebulizer, and pulmonary resistance was recorded for a > min
25 period. IOX software was used to analyse airways resistance,
compliance and standard pulmonary parameters.

Bronchoalveolar lavage (BAL)
Mice were killed by cervical dislocatien and 4 x 500ul aliquots
30 of PBS were injected through the tracheostomy and retrieved.
Differential cell counts on 150 cells were performed on
cytospins stained with giemsa.

Example 3: Administration Prior to Challenge.

35 We also assessed whether the anti-IL-25 mBAb was effective when
administered only prior to the OVA aerosolisation challenge.
Treatment with the anti-IL-25 mAb dramatically reduced the
airways resistance induced by methacholine provocation even when
it was given later in the respdnse {Fig. 2A). By contrast,



The thernost abl e pol ynerase Phusion (NEB F-531L) was used 15

t hroughout for PCR reactions. The 2c3 anplification products of VH7 +
VHCGL- pr i riEd 20088296R reacti ons fromthree i ndependent RSIDNGFB2008/813€5
directly ligated into the pCRIreBl unt-TOPQ(r)vector using the

TOPG bl unt cloning(r) 20 kit (Cat 45-0245), as were the anplification
products of the light chain anplification reaction. E. con TOP10
bacteria transf or med w th the ligated pCRII-blunt vector constructs

wer e cl oned .on CI| g t Kk te

col oni es THt8*4 r%:%a . griL' gfi‘;‘ro ﬂ{%@p%cﬁﬁg%%@eﬁe%ga{n?xﬁre 25

The cl onexP5s19asfi &8 nserts were PCR-anplified. The anplification

products were gel el ectrophoresed and the predicted products
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findings suggest that IL-25 may initiate AHR by a pathway that
is independent of the classical type-2 response.

Materials and Methods

25 Materials and methods were as described above for example 2,
with the addition of:
‘ Lung tissue collection and histology
Lungs were fixed in Formalin (10% formaldehyde in 0.9% saline
solution) for histological analysis. Lung sections were stained

30 with giemsa for inflammatory infiltrate and periodic acid-Schiff
(PAS) for goblet cells. PAS-stained goblet cells in airway
epithelium were measured blind using a numerical scoring system
(0: <5% goblet cells; 1: 5-25%; 2: 25-50%; 3: 50-75%; 4: >75%);
The sum of airway scores from each lung was divided by the

35 number of airways examined, 20-40 airways/mouse, and expressed
as PAS score in arbitrary units. Inflammation was evaluated

using a numerical scoring system to assess numbers of

infiltrating cells around blood vessels (0: layer of

infiltrating inflammatory cells < 2 cells thick around vessel,
40 1: 2-4 cells thick, 2: 5-8 cells thick, 3> 8 cells thick). The



5. M R Kimet al., Blood 100, 2330 (Cct 1, 2002). 6. G Pan et al.,
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169, 443 (WaPR0s/122¢¢02). 8. T. A Mseley, D. R HauderRSdHrB2808/001365
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et al., J Allergy din Imunol 118, 606 (Sep, 2006). 38 CLAIMS: 1.An

- ant | otk Sl T e o S e e ooy

- ; si.ng.a \" no aci
sequence ‘é%ﬁfs?tlﬁn?’f%?ﬁnf%asggg{d c?ﬁfrgf‘%sé/rl?(ljsl D M%xbgg% ?‘glr get
bi ndi ng n¥fI¢ras8Y WdiSm 1 wherein the VI-f domain further conprises a
CDR1 having an am no acid sequence substantially as set out in SEQID
NO 5 afd sxdzipRe Ravimipsancasivik acifpseriinkizpesddst pathakyy as set
out in SEQID NO 6. 3. The target binding nmenber of Claim1 wherein
the VH dofaiassespst i"heshar herraerPrahs niggered PIPRED t Hgét
bi ndi ng nenthdr efihGlaidmaHRwWereiin the AldedornrfH aungensesnSEQspDion
NO 2. 5. The &afgetqgdi ndisngappnher 16f hddal PodtWhhefanagelher conpri ses
a VL dongj &Eilelnit E’(‘ﬁ?& fg%iaﬂ%ﬁ%oaﬁkfﬁ’/@ﬁ{igesﬁg%Fé%%%téHbSt antially

as set out“in ] i
ubst dht | SV FASARELY SRR SEOIBIAG A A CORE dradPhar S HGPHS
aci d sequesrse tsubstaritnidakhyedstheerenttal rodEQPlayaqoby16L-13 in the
asthma phenotype and particularly AHR. To determine if IL-25
was mediating its role in AHR through IL-13 we administered
rmIL-25 to 11137 mice. Once again we observed elevated AHR
15 following rmIL-25 treatment (Fig. 3B}. Since the other type-2
cytokines have also been shown to contribute to the asthma
phenotype we also assessed the response of 1147/ i157711977i113™"
to rmIL-25 administered intranasally. Even in the absence of
" all of the classical type-2 cytokines IL-25 treatment enhanced
20 AHR following methacholine provocation (Fig. 3C). These data
support a role for IL-25 in exacerbating AHR through a type-2
cytokine-independent pathway.

Materials and Methods
25 Materials and methods were as described above for examples 2 and
3, with the addition of:
Mice
Transgenic i147/71157/7i197/7i113/" mice (P. G. Fallon et al.,
2002. Immunity 17, 7) and 1113 mice (G. J. McKenzie et al.,
30 1998. Ccurr Biol. 8, 339) on a BALB/c background were as
descriped. I1257 mice on a C57BL/6 x 129 F2 background were as
described (P. G. Fallon et al. 2006. J. Exp. Med. 203, 1105).

Intranasal IL-25 administration
35 Mice were administered with 1.8 pg of rIL-25 (R&D Systems) or
1.8 ng of riL-13 (Peprotech) in 40ul PBS per mouse intranasally
on day 0. Control animals received PBS only.



6. The target binding nenber a Caimb5 wherein the VL dormain conprises
a human framework region. 7.The target binding nenber of Caim5
wher ei n t h&ovDRosdaIred n conpri ses SEQ I D NO 4. 8. The t arRfEVGEARAIOKGS
menber of Claim1l which is a Fab, F(ab')2, scEv antibody fragment.

39 9. The target binding menber of Ga@im1l which conprises an

anti body constant region. 10. The target binding nmenber of Caim?9
wherein the constant region is an 1gGlL or g4 constant region. 11.

The tar gef, Dindi BY ABIDGI, 9b3 GrdiliBnd e Wbk AONPr i ses a whol e
anti body. 1Z. An isolatéd nucleic acid which conprises a nucl eotide

sequence ®i diliongthhwe tsmbgel o nditngcirenernsolaBdiand cDNA prefgred

expr essi Ofy Ve Gle@br §O NP AnScRgp £ th RdaLeish.acid of Caim 12 operably
linked to a pronoter. 14. A host cell carrying the expression vector

of Caim13. , 15. A method of producin t et _bindi.ng. er...the
met hod® coPft iwaogmqﬂﬁ?ngeﬁﬁ%t&@épl é%f@c&%ggn 3 oa"@léig%ﬁg“ﬂgo SuhGEr
condi t i ones¥rer aprodsrvash 50f VB aiegicar e ndilg REREP. No1kl) An

net hod aceaidinagivn &l dighllbohstrdrteregdnprprdinag MEMHat(iSAg BN L4l get
bi ndi ng rren‘;)er. 17. A nmethod according to Caim215 further
conprising, formilatjing th et, .hi pdj I g it LN
ol ugy no M TEe? b BLAT Shi uRATIINRL JdF e g ie
conpri'$i ng $HELErYet bqgﬁdFﬁgjl?Fbr?Eéng? MR 10ty NP in

phar naceutémgainagiagceithalbhe saprd eonstat rEgéonoppasin MBR 6FEQCIRI m 18
in the foxmaiofy.a | yophilized powder.

The thermostable polymerase Phusion (NEB F-531L} was used
15 throughout for PCR reactions.

The 2c3 amplification products of VH7 + MHCGl-primed the PCR
reactions from three independent cDNAs, were directly ligated
into the pCRII®Blunt-TOPO® vector using the TOPO-blunt cloning®
20 kit (Cat 45-0245), as were the amplification products of the
light chain amplification reaction. E. coli TOP10 bacteria
transformed with the ligated pCRII-blunt vector constructs were
cloned on LB-ampicillin-XGal agar plates, by picking white
colonies onto an agar grid and into the PCR screening mixture.
25 The cloned plasmid inserts were PCR-amplified. The
amplification products were gel electrophoresed and the
predicted products identified. Overnight cultures (5ml) of each
clone, producing the correct-sized PCR amplification product,
were processed using the QIAprep Spin Miniprep Kit Protocol (cat
30 27106), to produce DNA plasmid minipreps.

Plasmids were seguenced using the BigDyé@ Terminator v3.0 Cycle
Sequencing Ready Reaction Kit (ABI cat. 4390242). Each selected
plasmid was sequenced in both directions using M13 forward and
35 reverse primers cycled on a GeneAmeSbO PCR machine. The
electrophoretic sequence analysis was done on an ABI capillary

sequencer.,



40 20. The target binding menber of Claim1l for use in the manufacture
of a medicanment for the treatnment or prevention of asthma in a

subj ect i nwAgew/ 13263 r eat rent. 21. The target bi ndi ng nePERGBRYHS/CIEE m |
for use in the treatnment or prevention of asthma in a subject in need
of treatnment. 22. A nmethod of producing an anti body agai nst 1-25 which
conpri ses: (a) providing a VIl domain conprising a target

bi ndi ng menber that binds IL:25 and which conprises an antibody VI
domain ¢ ISk P Wc@@%fh@ﬂﬁ& a@lé}mﬂao agd Cbﬁ@%@%ﬂ@ﬁce analysis

bst ant d
\s/:JIS ggrr:a‘i’aﬁs \ﬁePﬁageé)ltL?r SPk?m Eif% &t FB%%let\?l}ydlrrlr%% ns to p%%%lgng)fsal

anti body $Rsiueageesn Ormatlon(ﬁ‘ﬁr se@Fé‘eHPIHﬁ‘OgéPBUJa’rﬂ i¥6dY - nol ecul es for
bi nding to IL-25; and (d) selecting an antibody nol ecul e which
bi nds §L-Bk c23pTbe: Ridieddohudl aitiud2ssirnhek Not htheVkndanai rkapat her
conpri se hé% a§ ﬂ?n%chg M%@Cfom@%ga&émmyw
out in SEgaq % ng_an am no_acid fg Qg% nin Of
subst ant i H195¢ é%q‘é"é’iceﬁuﬁnf: B SR et hod 0 duci ﬁg
target bieriimyanbaies aegsi ASTmINt mlmu%c%ﬁp?u%l@a se uenc(earh ch
provi di ngia wtear tb ngrargpertothe refwlgusyeibesaeedsaenidodivnghaing [into

dorma noma{eeieadéﬁiysﬂec kel € Rk takyhed dochreeeri GRARBnenendilng
region to_be reg gfL Lk g%ha CDR3 encodi ng regi on; (b)

conbi ni hg aivd reper 0| re w a donor nucleic acid encodi ng a VH
CDR3 having an am no acid sequence substantially as set out in SEQID
NG 7 suchRefeatensas d donor nucleic acid is i nserted into the nucleic

acids in the ?gepgrt I eont %tprJQw de .3n 9£§ taigpg,of nucleic
ona Cf)%
'nzéé

aci ds encoding a Vi In cor{prl Sin VI ng an anm no
aci d dequénce SsuBStRit iS4 Py - asSSER1GuE® (¢)
expressi ng. t hel.nbcl bi-Kaapi @¢ of . sdcdepro®f ?é%%rﬂcﬁ%é to provide
target biadi ng.mebesss et al., f(hundelers,i vgsa(bar,ger00lindi ng member
specific For g Ik Zéldn aapa14l £P5S£ Q96T | NBoSabes tar grlo2hi ndi ng menber
or nucl e'% aci d bosCet g ' Immunel 167, 6559 (Dec 1, 2001).
20 7. S. D. Hurst et al., J Immunol 169, 443 (Jul 1, 2002).
8. T. A. Moseley, D. R. Haudenschild, L. Rose, A. H. Reddi,
Cytokine Growth Factor Rev 14, 155 (Apx, 2003).
9. P. G. Fallon et al., J Exp Med 203, 1105 (Apr 17, 2006).
10. A. M. Owyang et al., J Exp Med 203, 843 (Apr 17, 2006).
25 11. T. Tamachi et al., J Allergy Clin Immunol 118, 606 (Sep,

2006} .



25. The met hod of G aim 24 wherein the nucleic acids of said product

26. The target bi nd| ng menber of C aim6 wherein the VH domain
conprises a human franmework region. 27. An isolated-target binding
menber that conpetes for binding to II§825 with a second target

bi ndi ng nmenber wherein the second target binding nenber binds IL-25
and conprises an anti body VH domain conprising a VIl CDR3 having an
am no aci d sequence substantially as set out in SEQID NO 7. 28. An
i sol ated target binding nmenber conprising a human anti body
antigen-binding site wherein the target binding nenber conpetes for
binding to IL-25 with a second target binding nenbei: wherein the
second target biggihmgs:menber binds IL-25 and conprises an anti body
VIl domain conprising SEQ ID NO 2 and an anti body VL domain :
conprising SEQ I al a ar.get er that
bi nds IL-25 Wnergl n tA‘H]SOIfﬁe(?tag%tbbndmgmemge?%n%mdgﬁ 25%?41‘2}3%%%&% anbody
VI domain conpr&nsqugVéIdvﬁmm @DRBSIhawVH@DBhll%rmgﬁmmmm afidsegensnebsiatiatth
conprises from 1,t0 .ah0so de@rl no acid sequence substitutions in SEQ
ID NGO 7. 30. An isolated target binding nenber that "binds IL-25
wherein the target binding member conprises an antibody VIl donain
conprising an anino aEdtdgéieﬂﬂiﬁ@ﬁﬁn%amownﬂmﬁmlﬂthaH'dadﬂﬁiuﬁmR@c biikes a

aci d sequence su utions.in PCT/ 6113 11 3
o S e Bk St e i R RO
Andrew NJ Si al | aBbBhievinGSarantnoatid Gequing fubitediialy assgiuhis SEQ ID §6: 6<130>
ARB/ CP6539118 <150> GE 0707505. 4

s The target binding member of Claim 1 wherein the VH domain comprises a human

framework region.

4, The target binding member of Claim 1 wherein the VI domain comprises SEQ ID
NO:2.

5. The target binding member of Claim 1 which further comprises 2 VL domain with
& CDR1 having an aming acid sequence substantially as set out in SEQ ID NO:8, a CDR2
having an amino acid sequence substantially as set out in SEQ ID NO:9 and a CDR3
having an amino acid sequence substantially as set out in SEQ ID NO:10.

6. The target binding member of Claim 5 wherein the VL domain comprises a human

framework region.

7. The target binding member of Claim 5 wherein the VL domain comprises SEQ D
NO:4.

8. The target binding member of Claim 1 which is a Fab, F(ab");, scFv antibody

fragment.



<151> 2007-04- 18 <150> US 60/ 912,474 <151> 2007-04- 18 <160> 16 <170>
Patentln version 3.3 <210> 1 <211> 363 <212> DNA <213> Mus nuscul us
<400> 1 gaggtccagc tgcaacagtc tggacctgag ctggtgaagc ctggagcttc

aat gaagat a60 tcctgcaagg cttctggtta ctecttcact gactacacca tgaactgggt
gaagcagagcl20 catggaaaga accttgagtg gaftggactt attaatcctt acaatggtgg
tact agct ac180 aaccagaact tcaagggcaa ggccacatta actgtagaca agtcatccag
cacagcct ac240 at'ggagetcc tcagtctgac atctgaggac totgcagtot attactgtgce
aagagagggc300 tatgatggtt acctttactt tgctatggac tactggggtc aaggaacctc
agtcaccgtc360 tcc363 PCI/GB 2003 0 0 1 13 6 5 2 <210> 2 <211> 121
<212> PRT <213> Mus nuscul us :

9. The target binding member of Claim 1 which comprises an antibody constant

regiomn.

10.  The target binding member of Claim % wherein the constant region is an IgG1 or

Tg(G4 constant region.

11, The target binding member of Claim 9 which comprises a whole antibody.

i2. An isolated nucleic acid which comprises a nucleotide sequence encoding the farget

binding member of Claim |,

13.  Anexpression vector comprising the mucleic acid of Claim 12 operably linked to a

promoter.

14, Ahost cell camrying the expression vector of Claim 13.

15. A method of producing a target binding member, the method comprising culturing
host cells according to Claim 14 under conditions for production of said target binding

member.

16. A method according to Claim 15 further comprising isolating said target binding

member.

17. A method according to Claim 15 further comprising formuiating thetarget binding

member into a composition including at least one additional component.

18. A composition comprising the target binding member of Claim 1 and a

pharmaceutically acceptable carrier.

19.  The compasition of Claim 18 in the form of alyophi]ized powder.



<400> 2 Gn Val Gn Lets Gn Gn Sex Gy Pro Gn Leu Val Lys Pro Ay
Ala 151015 Set Met Lys Ile Ser Cys Lys Ala Ser Ay Tyr Ser Phe Thr
Asp Tyr 202530 Thr Met Asn Trp Val Lys Gn Sex His Ay Lys Asn Lets
GQu Trp Ile 354045 Ay Len Ile Asn Pro Tyr Asn Ay Sly Thr Ser Tyr
Asn G n Asn Phe 505560 Lys Sly Lys Al & Thr Len Thr Val Asp Lys Ser
Ser Set Thr Ala Tyr 65707580 Met G u Len Leu Set Len Thr Ser G n Asp
Ser Ala Val Tyr Tyr Cys 859095 Ala .Arg Qu Sly Tyr Asp Sly Tyr Leu
Tyr Phe Ala Met Asp Tyr Trp 100105110 Sly Gn Ay Thr Sex Val Thr Val
Sex 115120 PCT/G0z@B /0 0 1 365

20.  The target binding member of Claim 1 for use in the manufacture of a medicament

for the treatment or prevention of asthma in a subject in need of treatment.

21.  The targé’t binding member of Claim 1 for use in the freatment or prevention of

asthma in a subject in need of treatrent,

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

(a) providing a VH domain comprising a target binding member that binds IL 25
and which comprises an antibody VH domain comprising a VH CDR3 ha‘ving.an amino
acid sequence substantially as set out in SEQ ID NO:7,

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

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

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

23.  The method of Claim 22 wherein the VH domain further comprises a CDR1 having
an amino acid sequence substantially as set out in SEQ ID NO:5 and a CDR2 having an
amino acid sequence substantially as set out in SEQ ID NO:6.

24, A method of producing a target binding member against IL-25 which comprises:

(a)  .providing a starting repertoire of nucleic acids encodiﬁg a VH domain
wherein said nucleic acids either include a CDR3 encoding region o be replaced or lack a
CDR3 encoding region;

.(b)  combining said repertoire with a donor nucleic acid encoding 2 VH CDR3
having an amino acid sequence éubstan‘tiallf as set out in SEQ ID NO:7 such that said
donor nucleic acid is inserted into the nucleic acids in the repertoire to provide a product
repertoire of nucleic acids encoding a VH domain ;:omprising a VH CDR3 having an
amino acid sequence substantially as set out in SEQ ID NO:7;

()  expressing the nucleic acids of said product repertoire to provide target
binding members;
(d)  selecting a target binding member specific for a IL-25; and



3 <210> 3 <211> 321. <212> DNA <213> Mus nuscul us <400> 3 gat at ccaga

t gacacagac tacntoctec ctgtetgect ctctgggaga cagagtcacc60 atcagttgca

gt gcaagt ca gggcattagc aattatttaa actggtatca gcagaaagcal20 ,

gat ggaactg ttgaactect gatctattac acatcaagtt tacactcagg agtcccatcal80
aggttcagtg gcagtgggtc tgggacagat tattéctca ccatcagcaa cctggaacct 240
gaagatattg ccacttacta ttgtcagcag tatagtaagc ttccgtacac gttcggaggg300
gggaccaagc tggaaataaa a32l1 <210> 4 <211> 107 <212> PRT <213> Mis
nmuscul us <400> 4 Asp Ile Gn Met Thr Gn Thr Thr Ser Ser Leu Ser Ala
Ser Leu Ay 151015 Asp Arg Val Thr Ile Ser Cys Ser Ala Ser Gn Gy
Ile Ser Asn Tyr

. (e) recovering said target binding member or nucleic acid enceding it.

25.  The method of Claim 24 wherein the nucleic acids of said product repertoire are

co-expressed with nucleic acids encoding a VL domain.

26. The targctlbindin_g member of Claim 6 wherein the VH domain comprises a human
framework region. | '

I
27.  Anisolated target binding member that competes for binding to IL-25 with a
second target binding member wherein the second target binding member binds TL-25 and
comprises an antibedy VH domain comprising 2 VH CDR3 having an amino acid

sequence substantially as set outin SEQ ID NO:7,

28.  Anisolated target binding member comprising a human antibody antigen-binding
site wherein the target binding member competes for binding to IL-25 with'a second target
binding member wherein the second target binding member binds IL-25 and comprisés an -
antibody VH domain comprising SEQ 1D NO:2 and an antibody VL domaiq comprisin
SEQ ID NO:4. '

29.  Anisolated target binding member that binds IL-25 wherein the target binding
member comprises an antibody VH domain comprising 2 VH CDR3 having an amino acid
sequence which comprises from 1 to about 10 amino acid sequence substitutions in SEQ
D NO:7.

30.  Anisolated target binding member that binds IL-25 wherein the target binding
member comprises an antibody VH domain comprising an amino acid sequence having

from 1 to-abeut 20 amino acid sequence substitutions in SEQ ID NO:2.



202530 Leu Asn Trp Tyr Gn Gn Lys Ala Asp Ay Thr Valpﬁﬁggl_mgyeg 61365
Il e 354045 Tyr Tyr Thr Ser Ser Leu His Ser Gy Val Pro Ser Arg Phe

Ay 505560 PET/GB 2t301 00 3654 Ser Ay Ser Ay Thr Asp

Ser Leu Thr Ile Ser Asn Leu Qu Pro 65707580 A u Asp Ile Ala Thr

Tyr Cys G n Gn Tyr Ser Lys Leu Pro Tyr 859095 Thr Phe Ay Qy

TimLys Leu Gu Ile Lys 100105 <219> 5 <211> 5 <212> PRT <213>
muscul us <400> 5 Asp Tyr Thr Met ASn 15

Ser
Tyr
Tyr
Ay
Mus

<110>

SEQUENCE LISTING

Medical Research Council

McKenzie, Andrew NJ

Ballantyne, Sarah

<120>

<130>

<150
<151>

<150>
<151>

<160> 16
<170>
<210> 1

<211> 363

<212> DNA

<213> Mus

<400> 1
gaggtccage

teetgeaaqgg

catggaaaga

aaccagaact

atggagetee

tatgatggtt

tce

AHB/CP6539118

GB 0707505.4
2007-04-18

Us 60/912,474
2007-04-

18

musculus

tgecaacagte

cttetggtta

accttgagtg

tcaagggcaa

tcagtetgac

acctttactt

Antibodies against IL-25

PatentIn version 3.3

tggacctgag

ctecttecact

gattggactt

ggccacatta

atctgaggac

tgctatggac

ctggtgaage

gactacacca

attaatcectt

actgtagaca

tetgecagtcet

tactggggtc

ctggagctte aatgaagata
tgaactgggt gaagcagagc
acaatggtgg tactagctac
agtcatccag cacagectac
attactgtgec aagagaggge

aaggaacctc agtcaccgte

60

120

180

240

300

360

363



<210> 6
Tyr Asn
2NO/ O
<400> 7
<210> 8

<211> 17 <212> PRT <213> Mus nuscul us <400> GP(,L
Gy @y TimSer Tyr Asn G n Asn Phe Lys 151015
013655 <210> 7 <211> 13 <212> PRT <213> Mius nuscul us

Gn dy Tyr Asp Ay Tyr
<211> 15

<210>
<211>
<212>
<213>

<400>

2
121
PRT

Mus musculus

Glu Val Gln Leu Gln

i

Ser Met

Thr Met

Gly Leu
50

Lys Gly
65

Met Glu

Ala Arg

Lys

Asn

as

Ile

Lys

Len

Glu

Gly Gln Gly

115

Ile
20

Trp

Asn

Ala

Leu

Gly

100

Thr

5

Ser

Val

Pro

Thr

Ser

a5

Tyr

Ser

Gln

Cys

Lys

Tyr

Leu

70

Leu

Asp

Val

Ser

Lys

Gln

Asn

55

Thr

Thx

Gly

Thr

o A3 0 5

Leu Tyr The Ala Met Asp Tyr

Gly

Ala

Ser

40

Gly

Vval

Ser

Tyr

Val
120

Pro

Ser

25

His

Gly

Asp

Glu

Leu

105

Ser

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Tyr

Leu Val

Tyr Ser

Lys Asn

Ser Tyr

60

Ser Ser

75

Ser Ala

Phe Ala

Lys

Phe

Leu

45

Asn

Ser

Vval

Met

Fro Gly
15

Thx Asp
30

Giu Trp

Gln Asn

Thr Ala

Tyr Tyr

95

Asp Tyr
110

Ala

Tyr

Ile

Phe

Tyr

80

Cys



<212> PRT <213> Mus nuscul us <400> 8 Ser Ala Ser G nPEI4GB 2833Serg Asn 3
Tyr Leu Asn Trp Tyr Gn Gn 1 <210> <211> <212> <213> <400> 5 9 7 PRT
Mps musculus 9 10 15 Tyr Thr Ser Ser Leu His Ser 15 <210> 10 <211> 9
<212> PAT <213> M ss nuscul us

<210> 3
<211> 321
<212> DNA

<213> Mus musculus

<400> 3
gatatccaga tgacacagac tacatoctec ctgtetgcet ctetgggaga cagagtcace 60

atcagttgeca gtgcaagteca gggeattagc aattatttaa actggtatca geagaaagea 120
gatggaactg ttgaactect gatctattac acatcaagtt tacactcagg agteccecatca 180
aggttcagtg geagtgggte tgggacagat tattctectea ccatcageaa cetggaacct 240
gaagataétg ccacttacta ttgtecagcag tatagtaage ttocgtacac gttecggaggg 300
gggaccaagce tggaaataaa a 321
<210> 4

<211> 107

<212> PRT

<213> Mus musculus

<400> 4

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

1 5 10 15

Asp Arg Val Thr Ile Ser Cys Ser Ala Ser Gln Gly Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Ala Asp Gly Thr Vval Glu Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60



<400> 10 Gn Gn Tyr Ser Lys Leu Pro Tyr Thr 15 PCT/ €ETNGB B0/ 036§ 355
5 6 <210> 11 <211> 26 <212> DNA <213> Artificial sequence <220> <223>

Synt hetic sequence: VII 5prine Prinmer <400> 11 atggratgga gckggrtctt
tnctt26 <210> 12 <211> 21 <212> DNA <213> Artificial sequence <220>
<223> Synt hetic sequence: Heavy chain constant region primnmer <400> 12

cagt ggat ag acagat gggg g21 <210> 13 <211> 25 <212> DNA <213>

Artificial sequence <220> <223> Synthefic sequence: Vkappa 5prine

pri mer <409q.?1: g{]’.?&' @L:ggif trﬁQ‘élsﬁar%ts%ﬁ%eE 'ﬁ'&'t flgzéer Asn Leu Glu Pro

65 70 15 80

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Lys Leu Pro Tyr
a5 90 95

Thzr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 5
<211> 5
<212> PRT

<€213>» Mus nmusculus
<400> 5
Asp Tyr Thr Met Asn

1 5

<210> 6

<211> 17

<212> PRT

<213> Mus musculus

<400> 6
Leu Ile Asn Pro Tyr Asn Gly Glf Thr Ser Tyr Asn Gln Asn Phe Lys

1 5 10 15

Gly



POT/ 313 2C77f 9 0 i 3 0 5 7 <210> 14 <211> 20 <212> ¥ ?2% J/ 007
Artificial sequence <220> <223> Synthetic sequence: LiIgh ¥
constant region prinmer <400> 14 actggatggt gggaagat gg20 <210> 15
<211> 420 <212> DNA <213> Mus nuscul us <400> 15 atggratgga gckggrtctt
tnettocto ctgtegggaa ctgcaggtgt ccactctgag60 gtccagetge aacagtctgg
acctgagctg gtgaagcctg gagettcaat gaagatatccl20 tgcaaggett ctggttactc
cttcactgac tacaccatga actgggtgaa gcagafccat 180 ggaaagaacc ttgagt ggat
tggacttatt ggtegttaca atggtggtac tagctacaac240 cagaacttca agggcaaggc
cacattaact gt aga}(%aagt cat ccagcac agcctacat g300 gagctectca gtctgacatc
t gaggact ct gcagt tatt actgtgcaag agagggctat 360 gatggttacc tttactttgc
t at ggact ac*¥'§ygdPtaag gaacct cagt caccgtctoc420

<213> Mus musculus
<400> 7

Glu Gly Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr
1 5 10

<210> 8

<211> 15

<212> PRT

<213> Mus musculus

<400> 8

Ser Ala Ser Gln Gly Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln
1 5 10 15

<2i0> 9

<211> 7

<212> PRT

<213> Mus musculus

<400> 9

Tyr Thr Ser Ser Leu His Ser
1 5

<210> 10

<211> 9

<212> PRT

<213> Mus musculus

<400> 10

Gln Gln Tyr Ser Lys Leu Pro Tyr Thr
1 5



PCT/GB 2008 / 0013658 <210> 16 <211> 381 <212>pmry@g<?{1@7 gum 365
muscul us <400> 16 atggtrtccw casctcagtt ccttggtctc ctgttgctct
gttttcaagg taccagat gt 60 gatatccaga tgacacagac tacatoctcc ctgtctgcct
ctct gggaga cagagtcaccl20 atcagttgca gtgcaagtca gggcattagc aattatttaa
actggtat ca gcagaaagcal80 gatggaactg ttgaactcct gatctattac acatcaagtt
tacact cagg agtcccatca240 aggttcagtg gcagtgggtc tgggacagat tattctetca
ccat cagcaa cctggaacct 300 gaagatattg cchcttacta ttgtcagcag tat agtaagc
ttccgt acac.ghs c9paggg360 gggaccaagc tggaaat aaa a38l

<211> 26

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence: VH Sprime Primerx

<400> 11
atggratgga gckggrtctt tmtctt 26

<210> 12

<211> 21

<212> DHNA

<213> Artificial sequence

<220>
<223> Synthetic sequence: Heavy chain constant region primer

<400> 12
cagtggatag acagatgggg g 21

<210> 13

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence: Vkappa S5prime primer

<400> 13
atggtrtcocw casctcagtt ccttg 25



<210>
<211i>
<212>
<213>

14
20

<220>
<223>
<400> 14

actggatggt

<210>
<211>
<212>
<213>

15
420
DNA

Mus

<400> 15

atggratgga

gtccagetge

tgcaaggcett

ggaaagaacc

cagaactteca

gagectcctea

gatggttacc

DN2

gggaagatgg

musculus

gckgg?tctt
aacagtctgyg
ctggttacte
ttgagtggat
agggcaaggc
gtctgacate

tttactttge

Artificial sequence

tmtetteecte

acctgagcotqg

ctteactgac

tggacttatt

cacattaact

tgaggactct

tatggactac

ctgtegggaa

gtgaagcctg

tacaccatga

aatcettaca

gtagacaagt

gcagtetatt

tggggtcaag

LTS XD /901365

Synthetic sequence: Light chain constant region primer

ctgcaggtgt ccactctgag
gagcttcaat gaagatatce
actgggtgaa gcagagccat
atggtggtac tagctacaac
catccageac agcctacatg
actgtgecaag agagggctat

gaaccteagt cacegtctee

20

60

120

180

240

300

360

420



<210>
<211>
<212>
<213>

381

Mus

<400> 16
atggtrtcew

gatatcecaga

atcagttgea

gatggaactg

agqgttcagtg

gaagatattg

gggaccaage

DNA

musculus

cagctcagtt

tgacacagac

gtgcaagteca

ttgaactcect

gcagtgggte

ccacttacta

tggaaataaa

coettggtete

tacatectoco

gggcattage

gatctattac

tgggacagat

ttgteagcag

ctgttgctet

ctgtetgect

aattatttaa

acatcaagtt

tattectetea

tatagtaage

PCT/632688/001365

gttttcaagg taccagatgt

ctctgggaga cagagtcace

actggtateca gcagaaagea

tacactcagg agtecccatca

ccatcageaa cetggaacet

ttecgtacac gttcggaggg

60

120

180

240

360

360

381



