-1 - ANTI BODI ES AGAI NST | L- 25 RELATED

APPLI CATI ONS This application clains the benefit of U S. Provisional
Appl i cat i owoMg10/038155 61/ 101, 293, filed Septenber 30, 220Gy 8506473427
priority under 35 U.S.C. 119 or 5365 to Great Britain Application
No. GB 0817891.5, filed Septenber 30, 2008. The entire teachings of
the above applications are incorporated hegein by reference. FIELD OF

THE | NVENTI ON The present invention relates to anti bodi es,
i ncludi ng binding fragments thereof, directed to interleukin 25
(1L-25).. 10 BACKGROUND OF THE | NVENTI ON Ast hna Asthma is a

comon chronic inflammtory di sorder of the airways. The nunber of
sufferers has increased dramatically over recent decades and the
Wrld Health Organisation estinates that in the region of 300 mllion
peopl e worl dwi de 15 suffer fromasthma. Allergic asthma is

characterised by uncontrollable gj rh i.veness (AHR)
i nduced by a variety of provocat@i@ﬁﬁgamgﬁgﬂéésoci ated with
type-2 inflammatory infiltrates into the |ungs. Type- 2

cyt oki nes pl ay %AW?%%ICA%@NE” medi ating protective immunity to

parasitic helm ection, regulating effector functions such as B
cell growth and 20hghs SRRERINAMimS HAUERI 8. ProfiSibhal BRERIANS
and associ ated nucus production, eosinophili a, mastocyzfo s an
fibrosis (/). I6/103,20hfiledRemenber30e2008| andeclaimg pricsyeundey’ oWiHEs§ 1 19 or

t he regul at kon fector functi e de .th

t her apeuti cst ar3 gé&&%ﬁ?gghﬁ%@&f%ﬁ%@fo. ﬁ@@ég?@doggl%ledi #BW%(?{S?@% The
cytoki nes are ewtre-texhings stihe abow spplititibhcasincohpraed BirbiatbyGefefince.
asthma. Surprisingly then, efforts WD 2010/ 038155PCT/ I B2009/ 007302 -

2 - to anelior j ma by bl ocking specific type-2
cyt oki nes have%i%ﬁmg%ﬁg)yof inhibiting IL-13, proven

unsuccessful . Aphibition of 11-13 suppresses hoth. AHR and
ai-rway inflammati onTgIFP W(Q)%néﬁmfeﬁ{é)orf%taﬁee?ﬁ? @ﬁ%@lheéi 'H@ug’rqglb@ﬁ;{ng( agmgnts
However, gi ventlichmfalirgpledxo padrieapinyzsi @.-0gy Sand poorly understood
etiology of asthma, it is uncertain whether targeting individual

pat hways wi il ul ti V. t herapeutically.

Recently, Vmé@er%é%{@%@wgﬁ fﬁl_ﬁ%ﬁ%&@ﬁéﬁ a menber of the
structurally r Iﬁtmead I L-17 cytokine famly (8), has been shown to

i nduce type-2 résponses in vivo (4-6) and increase responsiveness to
ai rway agoni sts (7) AsthiridGda comen chidn@anilemeupRe} diddael ofithé AirPajsashd es

efficiently; a ke i cator of an ineffectual type-2 response (9

i nd C
10) 11525 has BEBeTSdSHTS RIS toeseed dirmetelly averoeeahdesness g dia World
patients with geil®rgahiRbticess 3PS 0b B ﬁmsm
di sease (IBD) is_a crhgroni c inf Fgm]??gﬁhé?é ecti n§b'?lﬁ1ﬁel 1 n%@ggwaﬂkl)ﬁ}a@@eer
of the Iarbe i HfEsfiopeastna ofBergicwsibon is ghrrassdrispd by npedntreHatdesirenys

nore di sease ¢ ! : r t i Stin . .

ul cerative col WE& %ﬁ&%@v%ﬁég?@H(;ﬁ%{ngi?%dsbgrzas%ﬁ;?%ﬁ? cigtssvet%(r)nglfglglhatndtl b be

a Th2- medi at edasdddgad withwineh2 mflagymaey itfHtraeeimotiedungdel showi ng

i nvol venent of typer2 t gki.nes .in the devel ppment,, of qut = . .

nf L ammation (16 TP NaGRG HeReTBHURgn Sdidae BrPiatys immyaiy to

nmodel of chr onparasitid hdlintnth infeqidaOepalbligePdctd? fignctvhd §ifzh fa§ BBeB gldWthbRd
ression of IL-25 nRNA has been

a Th2 type%qtes %nse @17)' nd high exF f : :
reported t ou% o“ﬁ?’ei?fé‘b‘g?tnrgcﬂ tebss!| hepernlgsincand; assosiated mugss prodyclen er
the |L-25 geneedsmopRitial @ekidytdii 15 {l bR I

regi on on chromﬁsghe ‘14, z;I t%pu%hﬁaift@é&m(}tlznﬁ?%{ﬁéggglo%giﬁgﬁq%%ﬁ%bphyﬁsﬁe
di sease renai r¥eldrasdn thevegulntinm efahqse oifectprfuneiiting then hasnaid them key
conpri se one . i1 r

consi sting of q@%@%ﬁ‘éﬂ%@??ﬁ?%ﬁ%, Wg%ﬁ%@%%&ég%%ﬁ Vt%%ﬂ &ﬁg‘%ﬁg@ng%es are
colitis, diversiconxpedsed slmw Sehifieartshayctehivive of astirec t Swprisingly thes, afftats



- 3 - that there is a clear need for new and nore effective therapies
in the treatnment of inflammtory bowel diseases. Antibodies The basic
struct ure wban/esiss body is well known in the art. A natqmmkeog07302
Soccurring antibody usually has four polypgptide chains: two

i dentical heavy chains and two identical |ight chains connected by

di sul phi de bonds. The heavy (VH) and light (VL) chains each have a
constant regi oRp anglictaé¥kphSitdl aGhAA b@%‘locﬂﬁfgﬁgé&ﬁc %@ZW{dkﬂhb fave, with
regions are primarily responsible for antigen |nd|ng thin each
vari abl e regi orthe exeeRttonnfprhibjring 5.- 1 Rrsorenamsyagessiul

conpl enentari ty-det Q, |

anm) gen. The C>[/)Rs Oﬁ%@ghﬂg% a%%%pgé}%fb%nung%g%%nﬁohgﬁ%h
N-termnal to tthnemébltamsmmmhmsaacléibm 3)CHE@e\a:n(gv€dﬁFBe cddaplere pathephy sidlogy
and C-term pal t ur o cal l.ed frane ons
whi ch make ewaf‘ 8?{yy g’%ess&’é’fjf‘ %H“ ﬁséh’H?rtW ‘éé‘ﬂcer‘%mﬂ%‘é?i%ﬁ?‘“g’
regarding the SﬁdlUﬂbéer@ﬁmﬁi/s *ill ulhﬁﬁt@ﬁp@wesudcéssﬁﬂ tt&t@dumnmany of the
docunents cited bel gw, which 15are |ncorporat ed herein 1y ref erence.

There are a number éﬁfcmysoverremﬁww Lodles/Eag semder of thy sigegturally
antigen my be figied 917 EORKAR TR (HIh belPURGn 0 Haudi bbb denks inivo
hybri doma technology is one such nmethod. Anti bodi es aré’ usual
generated in ni(é€) exd incisase rcmem@esmoiamwng@estamsé’?ﬁuf miggfailed to expel
generate hi v ti ' 0
t hen be uselg ul %e{nl“ {hr%I a%qgee?gge'?ﬁy’ aﬂgwn&gg&gr ofa %%ggggtﬁgﬁk oé eg J%]ng? Q
the CDRs of tthMLﬂbdﬂs also batna;hawhmmuﬁregﬂaed)inlsam’ﬁtdsﬁohwmmntsrw&tlt o]
avoi d a humanant |- nouse-anti body response in a patient. The general
principl e of CBENGPaf t | ng was described by Jones et al and Ri echrnan
et al (11, 12). That is, the CDRs of a nouse antibody are

transpl ant ed iriﬁﬂm%atbhebcf\ﬁeaﬂ”ﬁmw regi ons of a recipient human

anti body. In practl t hou resul ti anti body. will . bi

sane target anti gen rﬁaéofgfrho@ie Seaasﬂi*ﬂ)ﬁm ORI fﬂ?&&l}?"‘“‘ﬂ?g“““g ﬁ]e
affinity ofjst hengoad 1aer smnhé E@é&\’inic%tmésd%%bio)‘) WHRH typRchiG @6m Fnses one bPmore
addition, the thernostabilit grafted anti bod| es can often

conproni sed. 3@apsesaaditiasse {estefirfsm the [ZEQUMERSIHHE @qufﬁt@ewlﬁeﬁ (UC) and
properties of td}élﬁ% ?ﬁéd@@ CﬁEU@BQMO@]?YF"}%%W fedited Rlskase HHih a

exanpl e, W|th| n the framework regi on ere are certalin "canoni cal
structure" resireiuessni@ivg MDUSGSEOd_eéshOv(IQQ)nVDWamCMrCé teesonyiteking lwﬂteh VO

2010/ 038155PCT/ 3 2 ce

Foote & Wnt er SEAPII0 8 0 Slarp raidEF i af Bihuls s ien b o
whi ch are abso nuam@modalofshmumtcuhﬁs fig assdeietion witkas swisghperh a Thl to a Th2
anti gen-bi nding | oop co ns and. th el e |sp05|t|ons
2nd has ¢ hor ef s TEReR COEh resriay OLH-2hFETA s feshaetored
fine-tuning thehrbiighodf the BassdintORiadl t21t irdmaRB {1 e MorkdVerSILiBkene is
further residues wthin the framework are believed to stabilize and

mai ntain the Vipoptediwithan @ Seehn’ sidiseaseipusesnfibility rpgiongm dixgmesome kdnalthgugh
| ooking to hu f k

whi oh The Ver e e o el K AP el O PR e AN APR B oliion,
correspond2as dBBsehgompriggamngiobhmore diseasosenditions kddeded fFomahe gronp pons1stmg
anti body. 10Ho r t. i zhal. .to
fhose of sk I | TR IaRERE el BRpho LARLEREN Pt oS AR f B
general | y knowBehgtisagedromy, ihfecti el ahd lrﬂgtenﬁmaﬁel‘ceﬁlﬁd y appl i cabl e

in each case. The present, i nventars, and col | (,Bal.l ant et al
(1)) report t ho. of SAUEEHIBH drerPiffe BeHORB S RS By STRRLies Ohay
bi nds to IL-25 sgafididerivdd\dRudss hdwevek &e&@m’@'n@ﬁéiu@hﬂy\@)bcessﬁﬂ in 1nducmg or
hyperrespon5| veness in allergi¢c asthma, To _date, the sequence of _the

anti body i s0 noﬂnwamnawiiawﬁldemh%waubPﬁftentqiéﬁ‘) octherspy inyelyeng antigENF$hed
on 30 Gectober 2008 R%1¥RERAH LR AR e, deGRR shéwindPosLARERGT2 £122) MEhi LR ws




In order to mexi m se binding and m ni m se non- human resi dues t hat

ri sk provoki ng an anti body response, further franmework and CDR
changes weyg 2R#8s1sd he resul ting antibody was found toplaqp}fﬁmgg}jg‘@%ed
bi ndi ng conpared to 2C3 and in an in vivo_test of inhibitio

ai rway- hyperresponsi veness was found to be" 10S] gnificantly nore
potent than 2C3. The anti body al so exhi bited good thernostability.

The present i on relates. the hu derived fro

263, "1 some. ALBAEM o Rl nEdLler Rem APERREDr/ T <RBaREf FLbt Seamshl Y, ng
this chain. Thﬁﬂaﬂmaﬂoqdbbwmmsemrl se a humani sed VL chain conprising
the 2C3 VL CDRs. 15Thus in one aspect, the invention provides an

anti body VH d/gﬁl Wmch conprises SEQID NO 1: Gu Val Gn Leu Val
Gu Ser dy A §/a| Lys Lys Pro Ay Ala Ser Val Lys Val Ser Cys
Lys Ala Ser Gy TyrrhSeasiPheuckak o?(ﬁ?an-fbbbcgr RrwdiBtnof&iin TetbrtVad nd¥ighlid n
Ala Pro dy 20 Gn Arg. Leu Gu Tr Leu Ile Asn Pro Tyr Asn
Ay Ay Thr5 SéecHipg ?&‘PPO@HS‘)@M h%’@uw@lymydpcwgnwo rrlﬁmlmaébeamrsh'«xa&l
Asp Thr Ser Al R

Ash Thr Qy aﬁd %% ldﬁhﬁcaf\hléhtuﬁmg %hng:tl':’d %Hlsﬁ%ﬂldg“%ndé LTI‘@ hga\éql_eu"\f

Phe Al a Met Aémhwé%L)hhplnﬂga@lyV@ porGiapt fEBwnI@eﬂj aVatlabThregitml(oS@crm®)r

ther el o el R ool e P
Asn or Q. \A@lﬂﬂ&ﬂ#gﬂﬂﬁﬂﬁﬁd%ﬁﬁfdgikﬁl?,ﬂ&@hﬁ@iﬁ&&:ompﬁementanty deteriniaing

aspect, resi,due e.selecte t he fol | ow )
conbi nat i gﬁs S&Pns @D@b ?ke'FﬂPtac g’ the apligeny, rdl'hixggﬂi 5&&%"}1 gan,gﬁf@%gmam
Ile; Xad is Vake @imbrdt, fr@ﬂdhé(&ﬁehﬁméﬁg,theoéftbrﬁﬁna(ﬁa‘éCDR] CDR?2 414 GORB.

enbodi nents, Xa2 is G‘){mand Xab5 is Asp or pref erably Asp. 10In

some enbodi meftebweengad |aﬁgcrqq6§@ahtﬁébeec&agarne§0@sy catierl fxamewerk Aggionss
Asn, pr ef er ablohidSRie Salif by Sfacts with the bRt

(i ncl udi ng thosel vvheree Xe{Z r|§ys acsmg” E fgs% Awg/{)&%?&%smg%)rraggeﬂ?ea bly

Asp), Xal is TFhuctures of antibodies ang i meteémbmdnneﬁﬁls dogumintsdiitad) belotv, whigh
above- desqggi b 2, Xab and Xal, Xa3 is Met.

In sone e od?ﬂeelg'?&,g&l %@Ihgl%?nn%[ Iée#i?e'ﬁ%'e above- descri bed conbi nati ons

of Xa2, Xa5 and XalTheta® a surhbez of ways in villith iﬂtfbodlbmu@udeswr'gdnadtlgen may
enbodi nent s er of Qf, Xa4,

va o Ty, DBbaed IR el atin s ngciony! aniodiss SOt ub dere ehnsl Gy s

out in the tabhesikalidthod. FOititolRs aRNXEAIyERAEaRH it AfceSdfiokie® fodeBRdThis
and for consistency with the acconmpanyi ng exanples, the table |lists

the Kabat nunt@? Phgussfulivay tp gencasle ightafiiapnantibadies Howewr.dprsushs from

the nunmbenpng apfibdd8 1§ BRH BB GErhl 8 hhRdn theyég it is usual]f/ necessary to transfer the
2010/ 038155PCT/ | B2009/ 007302 - 7 - Kaba 5:

CDRs of the antibodies into 2 human framework. This is to try to avoid a human-

anti-mouse-antibody response in a patient.
The general principle of CDR-grafting was described by Jones et al and
Riechman er al (11, 12). That is, the CDRs of a mouse antibody are transplanted into
25  the framework regions of a recipient human antibody. In practice, though the
resulting antibody will bind to the same target antigen as the original donor mouse
antibody, the affinity of the grafted antibody is usually much reduced.
In addition, the thermostability of grafted antibodies can often be
compromised.
30 Various ways to try to recover and optimise the properties of the original
antibody are known in the art. For example, within the framework regions there are

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



71 96 Position in SEQID NO 1: 30 31 48 72 100 Seq List Res: Xa | XaZ2
Xa3 Xa4 Xa5 SEQID NO 2 Ser "Ay Mt Val Asp SEQID NO3 Thr. Ay Mt
Arg Asp SE®ODidNEEBsSer Ay Met Arg Asp SEQ | D NO 5 Thrpdins2ideiosed
Asp SEQ ID NO 6 Ser Asp Met -4

10

15

20

25

30

certain germline CDRs. Further, Foote & Winter (/4) have identified “Vernier
zone™ residues (some of which are also canonical structure residues) that support
antigen-binding loop conformations and their relative dispositions and has therefore
been suggested to play an important role in fine-tuning the fit of an antibody to
antigen. In addition, further residues within the framework are believed to stabilize
and maintain the VH/VL interface. Accordingly, those of skill in the art looking to
humanise an antibody often look for human frameworks in which the Vernier zone,
Canonical and Interface (*VCI”) residues correspond as closely as possible to those
of the original donor antibody.

However each antibody represents a unique challenge to those of skill in the
art and there is no certainty that any generally known methodology for CDR grafting
is directly applicable in each case. '

The present inventors and colleagues (Ballantyne et al (/35)) report the
production of a mouse monoclonal antibody, 2C3, that binds to IL-25 and in vivo is
able to block airway hyperresponsiveness in allergic asthma. To date, the sequénce
of the antibody is not available to the public. _

PCT/GB2008/001365, published on 30 October 2008 as W02008/129263,
reports the sequence of the 2C3 antibody and its use in blocking airway hyper-

responsiveness.

DISCLOSURE OF THE INVENTION

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

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

achieved.



Val Asp SEQ ID NO 7 Thr Asp Met Arg Asp SEQ ID NO 8 Thr Asp Met Val
Asp SEQID NO9 Ser Ay lie Val Asp SEQID NO 10 Thr Ay Ile Arg Asp

SEQ I D No%zmngby Ile Val Asp SEQ ID NO 12 Ser ASp lpc§m¥thofsRySEQ

113 NO 13 Thr Asp Ile
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In an attempt to overcome the failure of the VCI homology approach to
antibody humanisation, a different human VH framework with a lower VCI residue
match (17/22) but very slightly higher overall homology was selected. The resulting
antibody provided higher binding than the “RHA” antibody, though this was still not
as great as the parent 2C3 antibody.

In order to maximise binding and minimise non-human residues that risk
provoking an antibody response, further framework and CDR changes were made.
The resulting antibody was found to have enhanced binding compared to 2C3 and in
an /n vivo test of inhibition of airway-hyperresponsiveness was found to be
significantly more potent than 2C3. The antibody also exhibited good
thermostability. '

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

Thus in one aspect, the invention provides an antibody VH domain which

comprises SEQ ID NO:1;
Glu Val Gln Leu Val Glu Sexr Gly Ala Glu val Lys Lys Pro

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser
Phe Xal Xa2 Tyr Thr Met Asn Trp Val Arg Gln Ala Pro Gly
Gln Arg Leu Glu Trp Xa3 Gly Leu Ile Asn Pro Tyr Asn Gly
Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Xa4 Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Xa5 Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
Gly Gln Gly Thr Leu Val Thr Val Ser Ser ‘

wherein:
Xal is Ser or Thr;
Xa2 is Gly, Asp, Ala, Ser, Val, Asn, Lys, Tyr or Met;
Xa3 is Met or lle;
Xa4 is Val or Arg; and
Xa5 is Asp, Asn or Gly.



Arg Asp SEQ ID NO 14 Thr Asp Ile Val Asp The VI1 domain may be
conbined with a Iight chain variable domain to provide a specific

t arget bi ngigngioesiaer that binds |L-25. A suitable |ighiceiBasmosamri n
is one that conprises the CDR residues of 6t he 5 2C3 anti body.
Preferably the light chain is a humanised light chain, i.e. conprises
human franmewor k sequences and the CDR regions of 2C3. The light chain
domain of 2C3 is s : . } B
conpri se residues g%v@ﬁ%%%@ééxgﬁphggﬁmyﬂ?gn ri s%ﬁfg{eegi lﬂ%fsh%m- 34]ng
(SEQ | D NO 29) somdin@®né:SEQ | D NGO 30) and 89-97 (SEQ | D NO 31)
respectively. 10The%CiDRr§ esidues may be in the native 2C3 anti body
light chain or may B2 ¥r&h&% & ed into a humanised |ight chain

mol ecul e. The Xgxisdslesr 38p;38, though not conprising the CDR are
hi ghly conserved between nouse and human |ight chain sequences and
may al so be transf ekt MAPTdeanpl e of a humani sed VL chain conprises
residues 21-127 SEQ:shky ¥OAER anflovever, other human frameworks

whi ch conprise the three CDR regions of SEQ ID NO 15 may al so be
used. Further, as iHefi satspdAbediily. anti body | eader sequences ot her
than the non-native antibody | eader sequence of a VL chain may be
used. Thus in one Lment .t he VL. chaln ¢ Lses SEQ 1D NO.25., In
anot her enbodi nent e[gﬁg%g%gﬁgﬁnﬁcnﬁa§%gﬁépl? iagggéga% R B Preea%'zétﬁy Asp.
sequence slkch as oria s2tedadodinknt (ehwrling thedeoviictaXalistGlyraad A9 esAsp or
21-127 of SEQ [ D NO_25. )%rane invention further provides the use
of target bi ndi*iyPHEFBRY£58) X4ds Sfvention, for exanple in the form
of a pharmaceuti cal [nGempeaibblitbnts (Richidile thd¥ where Xa2 is Gly and Xa5 is Asp or
2010/ 038155PCT/ 1132009/ 007302 - 8 - treatnent of diseases, including
i nfl ammat ory cOMuPISTIARY Aseh 26 indbhma (including allergic asthma),
Crohn' s di sease an LA (bl St :

aspects of the invcej{rr# %)181% egltrbgaﬁjeeglgf }n%leugmlgr?llftﬁer %R-E’te}rg%ssec?{aglg? E%F@%ﬁ oe{lrslgf
wi t h ref er BnceXtd Xahend dadnPahisiMet. exanpl es. 5 BRI EF DESCRI PTI ON OF
THE DRAW NGS i : t Kk | l,ah hahn.n . i

(SEQ I D NO 16) and Ig%g‘ﬁc%%g‘éf’g‘b‘%é%dnpﬁd}@%g?c és%’a’%'é’%%"é’ s¢ c‘gﬁg‘%%%??gg’f
anti body. ShadKai) Xdénad &aljXsa3 SDEs. Figure 2 shows the heavy

chai n nucl eotide (SEQ,I D,NO .18). d amino acid (SEQ.ID NQ 17
sequence of 2c3 nodglgﬂﬁrﬂ’%%ﬁ?ﬁ?%@ad;ﬁ?lwa}w&bé ﬁ%“%@?%‘."“&@lfg‘edd’f theg
shows the DNA yahEQofF RadN@e2€hl @mrgam no acid (SEQ ID NO 19) seguence
of AY393094. Figure 4 shows the DNA (SEQ I D NO 22) and am no

aci d (SEQ b No 21)Pagtisyias sembimatipgspfthesshgve residnegare set out in the tabjy bplgve
5 shows the DNA(REQnVEhide 2t inARllcAMdaer 41t onsisleh N%%I‘?é)acg:égnpan ing
sequence of AY510106 Figure 6 shows the DNA (SEQ I D NO 26 chP
am no aci d ( SEXamplesjohe Gipleslisiatba Kabygmuriyeritgofithe ssiiuks plpaomeghteschisi n

2c3 RI CA <ol - ri of binding activity of
humani sed anti%gﬁ%@?@é@%ﬁﬁ?&:@é‘fn@e ge%rq?%ﬁtlfgg%'t h chineric 2c3.

20Fi gure 8 shows the DNA (SEQ I D NO 28) and am no acid (SEQ I D NO 27)
sequence of the framework AJ399823 used in the design of humani sed
2c3-Ri-12. Figures 9A and B show the effect of specific CDR nutations
to 2c3 RH2bcdef binding to IL-25. Fi gure 10 shows the
effect on IL-25 binding by conbining COR nutations 25 D31G and (96D.
Figure 11 shows conparison of 2c3 RH2.5 530T and 2c3 binding to IL-25
Figure 12 is the protocol for in vivo nouse nodel of AHR

Fi gures 13A and B show the effect of adm nistering 2c3 RH2.5_R71V on
30 pul nonary resistance in response to nethacholine. WO
20101038155PCT/ LB2009/ 007302



9_
a nodel of colitis.

bi ndi ng WBWB%N%IQF

have bi ndi ng speci

Icity for one another.

The nmenbers

Fi gures 14A and B show colon | ength and body weight of mice in
DETAI LED DESCRI PTI ON OF THE | NVENTI O\I Tar get
$ describes a nmenber of a pair of

ﬁ‘dﬁo%s%d‘)%ﬂzcr‘
a specl
bi nding pair may be naturally derived or “Whol | y or partl ally

synt hetically produced One nenber of the pair of nolecul es has an

area on its spgfaee a—eavHy i h“‘f‘c:‘.C" ) b... to—ahg+S
Ehase Y30 3Y e ilat FIR Vi 3

therefore co Po?:ﬂmdldﬁbﬁ ar ‘3b"”' Syattet—gpd et 100
organi sati1 on pg; LIERHTTTET IUIIXHI 13 ETRY4ES- lllkla3
t he menbers ofg 3 FTHyOl [0 TRETY [SPEYLT T Cjal Tl 0
each ot her. xamqbea);pr TYpes| of TRPeC| 11 Glybi NdT NJetPai TS AdgE antug@n
anti body, bi of$Bpl@waH n, hor npnes&or npneGiyeCept omet I eCeph@r - T gamnd,
and enzyne su 1RtNEY:5 Th| s appliTati on i &lyconcermad wi t hvant ijgenasp
anti body typeL$ N 15 Accofdingl y. A t dr geMetbi ndi n¥alnenberAspf
the inventi onjﬁleNQ‘ﬂmrl se at | &kst p&spt i on ofetan [antfétsody  Asp
mol ecul e, nor|eSEXPt Q8] arl y at | &bt parfPof t_hpMﬁFnt i npnyiﬂl ndi ngAsp
domai n of suckSERIRNOE 1 e 1ol geSEral | g Asp

; DNGI0,_ ot L Gy ."Qanf r ME + ASP
regi on (VH do SEQIDNOF1T " T TR VT Gy, A T Tie "’V‘r | As
bi ndi ng of anr I : antggen—Thigs—t FgeY, 20—bt ..V]..g rrenggfs—
of the invent BN, HITUS basEdggout bUIIéIIdL CogpriSe tAg W
domai n that i @EQ TD NO ™ Ty Adpl KTy e Wi dOTTEr TR, Of
the present inventron, 1t was tound that the ZC3 anti body regl ons
were inproved by altering the CDRlL and CDR3 sequences. Accordingly
al t hough preferr ed ngﬂm@wquhIWQﬂth phighl ebain iviréableodpmain t9 n

ofe t

contenpl at e V#
t1ron a SO CO

Asp, the inve

mje b@r

S50y

o

ITB.I’]I se

Bfias

s Ay and Xa5 is
mai ns havi ng

human framework regh anelbtsargthychayl ddraeaiCBRIne 3hat eginprises e (SBErctsDidd@ane

SEQ I D NO
aspects th

3| e RTEprviey SRR

t

i vel

&y

¥ i brmepiseeighP R

in f

urt her

3T S FE TR

| L- 25 wher ei n Hufeanlaniteavy seghaidas @mmab SIDRegiont yf 2IE3. €THS I{Hhd ch4iie@braHin
(CDR) has an a‘gi %g,a i d sequence._of SE | D NO 34. I n another aspect
the WD 2010/ (38t34 Bohenks. The DR regiens; - may compprsegesidues
t ar get - bi ndi ngsonﬂmﬂrex&rhﬁl% ﬂhﬁ@l&nﬁﬁsﬁéldﬁéﬂﬂﬁ ($B6 1HNO! b@)’w SeR8ED ID
conplenmentarit det ermi ni n& CDR) has an ami no acid sequence

of SEQ | D NO 3%0:30hangrfth- ke Np bhespestiveht i on provi des a

t ar get - bi ngi ng me Inlhat

conpl emen{l grl ty dgta@rE nqﬁr?%eémyggﬁ%g%b%&?w fv%azg 3aa%ﬁggnqyﬁ%hg§?a\{ g]glg%ence
of SEQ | D NO 3fnsferred intd mhaménisedHight ctepemblectlbe | nvent| on provides a
target-binding ne L-25 wherei.n t. chai n
conpl enentarity drertli'F ﬁ?shqauﬁﬁg g tgﬂu%hdﬂ&forﬁ%m%&gﬁ%% AR lﬁgh]gga'ﬁisgﬁlc?g
of SEQ {) D SIO %emdﬁg nﬁﬁh@éhhﬁi‘hmﬂf%hi cﬁdﬂﬁ%qﬁéﬁﬁ@i mmh @{ﬁzly? B@tﬁmﬁfeﬁred
target-binding nember tha S erein the i ght. _chain
conpl ementarity 104 ﬁ}%@}%‘i% bR REwrisss rﬁﬁi"i’?égaﬂizd SEQ ID

sequence gf SE@HB ﬂ@v@-@r oltmerﬁﬁam%meﬁmwah%mpm@%umee @Wﬂegﬁfﬁs
target - bi ndi ng _nenber_ t hat binds |L-25 wherein the L3 |ight chain

conpl enent ar i o SERIE MORiSTHY dep brusedDRyrtheasesandieatederlen aatibedylerrse
of SEQ ID NO

t ar get - bi ndi n%é?‘rlgn%b S%tﬂeﬁgftangllﬁen@p%gl% Eﬁtgzgj d‘y\kﬁ;% rgglfgﬁ&%kﬁgé gﬁvé ﬁgg':b‘g‘“ chai br?
conpl enent arii tuyed;le'ﬂelsm ovierg troglggnent tl(ﬂﬂ?):ha‘iasomprmnﬁﬁ@ IACNG: Eequamher
of SEQIDNOB avy.chai n CDR 1 aci d ence of
SEQ 1D o 35 aitopten] BerAat iy forpied enBipdite: Shined ST o8e of
SEQ | D NO286. destribadhaaind@lovefised ®uedidies Rar1gef BEQdDgOmsnber has a
LI Iight chainCDRgnthana oamﬂ E enceofbg%élDNOZQfaLZ
light 20 chain CDRTf nsepliq rIOYASH the PSP QfiiyRet bindingmemkers P eq | D
NG 31. ThenfisR TBvERakpRfiin $hecldrrh F 8 harklaBGiiesl RIFB&TiSn, THithde



A target binding nenber according to the present invention may bind
IL-25 with an affinity substantially simlar to that of the R HA2.5
R71V ant i be@yeflasgisi bed below, e.g. + 10% A target bi nditag26808862
will generally be specific for IL-25. 15T_I"§J_s t he target binding
menber will not show any significant binding to nol ecul es other than
its specific binding partner(s). For exanple, it has been found that
the 2C3 anti bo L ant.i Is i L il

does ot cr oss- ALyl AR ararb o Y R oB e UhilBne
such cross-r eaallengic asthnoe) oCiohn’scljseaieiand slcerapivé celitisd i n ast hna and

ot e et TR SRR bt R R PRI

means of a bi ndieltav AfiSdiyh fidbnoadso Helabdontapliny iergnplepanel of anti gens.
A target binding nenber according to the present invention nmay

recognise |L-2 Qﬁmf |L-17 fam |y, particular
any one of %L- %ﬂgéﬁ’#@gﬁém t- %SDI% eferably all three of
according to the | migT sa e Fmasehls i Mefigfine Rt B9 IRae amine
wi th reconmbi nankid(EEQID NO:15) sdjubstierd 2af mbtisel antibody. SBadingldndassiti'CDRs.
potency of different target binding nmenbers can be conmpar unpder )
appropriate conditi &igure g\ﬁh%ﬁmhw&éanméeﬁrﬂ%%@é&%&é@?aﬁ amino acid
| mmunogl obul in (@ﬁgtlbq{}oﬂ% kgq?!ﬁréc?rof D&Y fnbiseQntihérsy, ‘SMatﬁNé‘&éﬁ%{e%ﬂgld?MRs.

produced. It has been shotn fragnents of a whol e antibo can

WD 2010/ 038955PCT/ 1B20003 slaygohe DNU (SEQHD Ne:29)tdnd amiprcadidPEs} ID NO:19)
bi ndi ng anti gens. _Thu ce to an anti body al so covers any

pol ypepti de or SB?"SP%%%?%%O?ET ng an anti body bindi ng fragnent.

Exanpl es of bi ndi ng Figuagdsidves the ENA [SEQ D Feib22)raad merito aodhIEQ IIdHbEL)
VL, VH, CL and CH do ins;.g%l__%z %Q Fd fragnent consisting of the VH
and CH 5 donaisﬁ@,enffi%%“’qaﬁg 3 gmsnt consisting of the VL and VH
domai ns of a singl e Figirk beRbAs the DNA (SEQAD NO: 24 it tandidéiicid (SEGID NO:23)
etal., Nature 341, 544-546 (1989)) which consists of a VH domain; (v)
F(ab') 2 frdgmerseauenge of A¥PHHOO r agnent conprising two |inked Fab
fragnents (vi) si ngh:ﬁfg&gelsﬁb@/thmtsmnﬁ NEY8) andhiglifd &i@(@é’d%@m:%)
and a VL domain are ITnked by a peptide Iinker ‘which allows the two
10domai ns t o asseehes @ thehfipanisedrkappa light ahain Aef REAsite (Bird et al,

To88) . (vii) bi spect st LOHRl sl of tr AERPY AR ey

(viii) "di abodi2e3 RHAMRBKIA aval emiants withuhimepeledf i ¢ fragnent s

constructed, by gene _fusign (W94 : Ll ger et al. .
Nat|. Acad?%sci. USAI®G® gﬁ‘&%”%‘gi@‘?@%}@ b k{ﬁﬁ@c%? aBP“‘b?"é%Bé;“{}?fD NO:27)
ol ecul es 15 mayqRacssfbe frhmedolkyalzoesinged fohatdesngh efhutianised BeTRH2.
bridges linking the VH and VL domains (Y. {gei teqj; Et al , Naturg

Bi ot ech, 14, 1239- 1Faresiyoayd Brpow sditlest f shifict-RE mudtens P éfthed to
a CH3 domai n maMiAl-a& RstiApRaL(S. Hu et al, Cancer Res., 56,
3055-3061, 1996). \Were bispecific antibodies are to be used, these
may be conventi onal FiEurei@puoysitheelfget ppHe2e bindigg yrcopthnnipg CDR mutations
manuf act ur i i of ways (Holliger, P. and Wnter G Current
Opi ni on Bi ??ecm]%lqlﬁg?,@% 6-449 (1993)), e.g. prepared chenmically or
from hybrid hybri do¥agire ot shvews doeparisonaff 2t hBH3Ii % $80T aind 2c3nRHBSOR 71V
fragments nentiongd atig\g%. D abodi es and scFv can be constructed

wi thout an Fc rbé'&?%t,o ¥’ng only variable domains, potentially

reduci ng the effect Figire &Disithé pioticypioe ir2Hvemehieaniodel of AHRL. speci fic

di abodi es, as opposed to hispecific whole antibodies,

particul arly useful BREEUSE t S'&%Whﬁé’ffggé’gﬁfl?l%ﬁ?fﬁgr{%mgﬁﬁﬂ% on
expressed i39 Epufifddary FsRRAE BTedRhst BRthaehdlfife, PO! ypepti des such as
anti body fragnents) of appropriate binding specificities can be



conprising a pair of VH and VL donains are preferred, single binding
domai ns 20 based on either VH or VL donmai n sequences form further
aspects Ofwaﬁw%F gation. It is known that single i mureglabidbddsor
dormai ns, especially VH donains, are capabl e of binding target
antigens in a specific manner. In tHe case of either of the

si ngl e chai n bi ndi ng domai ns, these domains may be used to screen for

conpl enentary domai gs. ca | e formng a.two:doai n .25 .t arget

bi ndi ng nmenber abl ep{ggreﬁﬂ%g‘ W%gl,owa“?l%qg%é%%b r‘feﬂ%l}% oﬁg}’%elqlﬁ aﬁ%‘?d&lf\?f
Ant i body nol ecudblétis. of the present invention may further conprise

anti body constant regions or parts thereof. For exanple, a VL donmain

may be attache i - ] I | i ght chain

const ant domai ?Pﬁﬁbh@o‘?ﬁ%éér@ﬂﬂkﬁpgﬁ%ﬁﬁ) . preferably Cx
chains. Siml a(rl.lay a_tar (lgqet bi ndi ng nenber based on a VH 30 domain
may be attached?%F PPUNEMERE nal end to all or part of an

i mmunogl obufi n heavyhigldaécRibeed h]‘é@xdetfd’f(a;ﬁaﬁ%}’n@lﬁchi&@%idh&ﬁ%’%din@- g.
lgG 1gA |IgE and JgMand any WD 2010/ 038155PCT/1B2009/ 007302 - 14 -
of the isotypeSRGHLCEY faraws anpther  Thg mgmbers of@spegitic bigding ppig@ey;be naturally
preferred. Fe J P]ia*‘art“‘ﬁl . i 1 72
may be enpl oyegsrwéﬁi%r%mw?%??m eéulgkelsgﬂ @gtrlr%@ ?Eﬁ’é‘%ﬁ?’%ﬁ’é@?“ﬁf%ﬁ%ﬁﬁ
domai n, or equimgiicelss hasfansiseh amoitamwofars or podvwtpephichl spearfealiy bind$ trand is

i ncl uded. O onj iop of 5 chiner | i bodi es .
dosor bed i n LRI SRBERERGHER dpapyB el & BRRRIR! By e
of anti body0 nomembkwest thé pihef oleants, AMhuse nadnsters ofaheipkr kpvg sytopdriyst
pon the host  BEAPESRHRADK S FERcaie]cE AR B s AbSiec e CHRpPLRAar

the pattern of afiges asstody, KeNRMdi%dfmon SR HE _}e‘%gﬁoﬁ}@éc@ptﬁﬂﬂgﬁﬁdyﬁﬁé
t hat encode gl ycosylation sites 10 nay be nodified to renbve the site

or alternativef3YegerbsRtees may be introduced into the protein. For
exanpl e, N-gl ycosyl ik @eb1Rhi@SiscOn&Hicatatd Bl i
characterized by an a{m'gélbo aci _dlsgcri pl et Asndpgi(g{)({é_}ﬁmﬁgg@lyﬁégza%onghy

am no aci dlexcéprorginglyanidraet bindpgmemberhf the pentpr will eonsriss af keastaons,

additions or d ' ' i t hese
riplers w1 furth B b e b B SR SR BT B S: o
resi dues at t hieindipg demdie of kedhne méletweati on of a singl e nucl eoti de,
chosen so that Asn s replaced by a.different apni acid, for .
exanple, is suffi cillg_rﬁgn?rg]’ &?%?Y%%WB’ G eé?%’%&f?a?‘?“@ﬁggﬁneqn_nkﬁ%
procedur es f orplaysacdigniBédnt eldNg] 116 bEMinglof @n astitod$ td 4h ARk THusitgkude
those descrjibed in U S. Pat. No. 5,071,972 and EP 276, 846. 20 ]

Ant i gen- bi #fdi niyejBgaIembers of therigyentign are thwsckpsedaropng the diosathabsrmpsisayhe
mol ecul e whi chyoRRalS®at ihbgdATHR) YWhep specifical ly binds to and is
conpl ementary to part or all of an antigen. \Were an antigen is

| arge, an anti body Irayeking the ithdomaingofshe prcssut mvengion it o¥as favmdakmtithgen,
whi ch part is ool i . i i ndi in e
provi ded by 2520(?1% or 0%?2%%&?@%3@%@?%&%&% l(t)%ﬁl E@e ?@ g.mg%:gal | ed
Fd anti body f raguasnts. Comsidingiyaltiafugh phdfercbdreaibolimditsedfeliainhyntioanlescribed

anti gen biydi donmmi.n co i.ses at hst anti al. partion_of. an
Bt body 1 gno iR B Omp R 3P g af SERYDIGTIR WhkRe2 S L i g i
portion of an A tHeahentie@xlyo 6hraémpluREs habhmsddedl ABmaishavifig human
substantial portion of an inmunogl obulin variable domain wl|

conprise at 30rameyeyk fagionscarEingtie ¢laBl diegionsrftHRID WQ:3,SEQ 1D NO:35
intervening fragewey i NegiPRspechil@ferably, the portion will also

include at |east about 50% of either or both of the first and fourth
framewor k regi ons, Thyeirsotherdspests the ingentiamiroife 50%ast-bindmgfmenster thaD

N torm nal 0% ST Fe Mgt e (RNl SRR BB P areins o

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



use in imunoassays, or will be m xed with pharnaceutically

acceptabl e carriers or diluents when used in diagnosis or therapy.

Tar get bi n@ongiomesizer s nay be gl ycosyl ated, either nat ur@nBY009H0BY:
systens of heterol ogous eukaryotic cells _(I%._g. CHO or NSO (ECACC
85110503) cells, or they nmay be (for exanple if produced by
30expression in a prokaryotic cell) unglycosyl at ed.

W02010/ 038155P : : ; it f u f

bi ndi ng nmenber ?T 6631?113‘3@%#%%%?%m:abﬁ"gtﬁ%%ﬁéﬂggghgel%edss ,IE?St grﬁgg?l tBJl’: ﬁg?ﬁgw
menber accor di rehaingompienentssigndetérmiring repiom@PR)dap ah swinotdeisk sequingo of

acids, e.g. fordgy ept i de or pol t.Lde,. such. as l,de

Gomain, o to 1SR R NEEL, 16 oher BERVE B hiKrid b RS ekl tiifing member
characteri sti c thal badldiIL26 nwheéreiabhd HB Yiedvy dhbindtomplengatarityldetgratinibp nebicrg
menbers of the | ntion may carry a de bel, or may be

conj ugat ed to écb&%ihﬁsﬂ?mgﬁﬁa 5(’%“."’593 ?ﬁltg(iﬁgé&%’@yl bond or Iinker).
Det ect abl e | abel s i ngh gener fﬁﬂ:lte@t', ﬁﬁ@ﬁ@nﬁ&?ﬁo@ﬁiﬁ-g’@&gé@lbirf?]%@%nel]ﬂbérqﬂat'Wﬁﬁs

be attached to anti bodi es of 'the invention using conventiona
chemi stry knowdLi%} wheseintherle] lbght ghain gemplemenigritygletarmbung regiond CDR9 hagian

| abel ' X falr 3 -
chen cal moi ot Lot 83 WRLERETE S PN A ok Shety K RISk o

a speci fic cognaget-ediag trahiber thvi hgs, ILe2 Sgwhdreib ehd E2ilightictain complementarity

Where the ditjonal .feature.j ol ypepti.de dommai the
target bi nglgng angﬁ?oﬁzcgﬁﬁﬁgﬁ'ﬁ{)gF‘3§8?‘96’ieﬂ%?nc{}Sggcﬁﬁ?d@s,Ilgli .e.
by the expressiaadthdbaspéctthé Inbtiongirevidecndigegbiading shedbep fhat biads HI-get

bi ndi ng nmenber and the further domain. Chain, Shuffling A further .
aspect of the iYRFESHR FWH‘%F%‘\PF‘E%%C‘HnﬂléWﬁ@ar“W&eteHB{“éFPWﬁ‘Q“éﬁDgﬁﬂ’?f’oﬁfbﬁP’mo
anti gen- bi ndi ng.gdaggRicncd o sEd1BNo:Bhe method conprising providing 20
conbining a VH donain of a target binding nenber of the invention
wi th one or nore VL leafuthesaspaeidthedryention presidos-miargssiiniding mernbesthat binds
combi nationg f ' - i i.ndj i .- 25 . '
U domat n gy N73 R tart hasd R b AR, deMmbiiae topion (DR
set out herei n.an2bhiu auidhteqgones o SEQJE Néh34hthe éidphaaye chaim CIWR lds aopeinr
nore sequence var,iants of |Ln_djs sed herej re conbi ned
Wth ona o orbaBlsBaehr o N Rud g HReG DEETLRRIS 4 3 K
di rsﬂgl ay scr elenis&g;en&tckttsmh lrsNtIf;m.hlgn (ﬁﬁtﬁﬂabﬂi)ﬁﬁnﬂiswﬁd@fgemhdﬁlgaﬁember has
conbi natori al approach as disclosed in W92/01047_jn_3Qwhi an_ ..

i ndi vi dual col drly *&_%fﬂ%ﬁl%?ﬁd} Witk AR RN aqicieayencn af féﬂleﬁ*ébjﬁgs abaietts
infect a cogpl hfinldo¥ 8f FEQIDNOI0nERE2TisAcHaECORMASEC T ROt or H)
and the resulting tw- W0 2010/ 038155PCT/ 1 B2009/ 007302 - 17 - chain
target bindi ng menbdhe fremsepecafstch target-bindingrreenbirs map hafemean ey apurine
t echni ques suc : i i P A I

present | nvent o e SLEREERARRR pritch oG i £ Gvork which B Yfelhf
mol ecul e for | bu@sn bhttbatretaine dne omppieshunine rBidyes o ay todinhgnez bifidinkpnai n
conprising a taftﬂﬁ%’ bi ndi ng nmenber that binds |IL-25 and which
conprises an aft dy VH domain of the present invention;

(b) conmbi n28g sai d Vhrgdobindiag mentbess q@mpridingtsyid CDROMhubd fodiy Aurtleripars of
to provide antibody nol ecul es; X (c creenj ng. said )
ot P body ot ecORUBVITon B B o e 4 dpseribsh et (85 et BBging gpepbers with a
ant i body ol eculeq¥hhinRoRbAsiEe BEQAD NO:1. In such a nethod, the VH
and VL domains may be provided in the formof proteins expressed by
reconbi nant DNA, pafienerallwme torgpibindipg awgambst comaisens § Fjomain paired wigea

plurality of Vk;d i : L : 411 ndi vi i
upwar ds, for eyaLn%(f@l??Ooﬁ%gg%{l g&{%@&%ﬁ n%%‘?g&dﬁlg%’rda?rﬁ%h H'gﬂﬁéﬁ"g%@wﬁ’ the
nol ecul es, 38nd MHidbmaio inpdindevitiodV hglomauhwhask €41Rsegnd eptipnaliy anyaframework
further part ofeddigs PLRESES pl¥elhiRl: andlmdRe. are thar fdmARe 284 Sibody.

P (
referred to |n? e ar as I'S aval romconmmerci a



25 reconbi nant human 1L-25 (1L-17E) conprises the mature protein
sequence of Tyr 33 - Ay 177 of Accession No. (QH293) and

commer ci aly -pRh4@P0! € murine 1L-25 conpri ses resi dues p¥glpdofomori22
169 of nouse IL-17E (Accession No. NP 542%@ Nucl ei c amrgs ang
vectors In further aspects, the i ent| on provides an

i sol ated nucleic acid which 30 conprises a sequence encoding a target

bi ndi ng rerber . VHL SOUR! Bup Ol SRR, SGSRLCL AL 01 R RS s

i nvention, and met hot&egt

2010/ 038155PCT ¥hririz G8R1r) nBBds the MH mapibe cﬁmﬁ’@ WD VL, domabilenthhmthe QC3-
a VL domain of the jnvention, which conprise expressing. said nucleic

aci d under condfFHYGh¥L t%’cbPl\ﬂgmébBﬁﬁelﬁﬁtﬁﬁﬂfﬁﬁcﬁﬁeéf‘e@é‘lb& QYar get
bi ndi ng menber, VI - jpdoiRintes Hd MatdfgBf 1ﬂmm1ﬁﬂg105§l?r9¥£fabfégio¥ﬁams% be

nucl ei ¢ aci ds of the 1 nvention nmay conprise the sequences, or

rel evant 5 por tdesrginehby exdéredes. ig KabDRESn cbali Brguenngs oﬁglptems c$EQ | D

NG 40 (for hea i

variants of t h\eﬂs{"en%g gf(‘q) Z:%llclgéere%g 14 Edlggj %2“% f)oé%njl B'tfH@ahtﬁ drr ecstemdces
nmut agenesi s t o 1887, adé upddfsanhé{tbfamdnﬁfhbaimﬁacaﬂs:nmfanﬂ hemm&wisﬂtohdhxe resources

Furt her, codon usa be vari tim sion of
the sequence |ﬁrefvgﬁ%qqaécﬂ”ﬁ8’s lsdjg}albasei%?ﬁ Pi%é?ﬁﬁiaﬁ %tq?gnAFiﬁSf‘H%Fhe
provi des an i s@laBhtcthtibea '\# SedueAsd Datﬁ%@ﬁ* u@n@uﬁapaetrlams'mtﬂﬁtd?@rm%n@ﬂ‘
t he present i nvention, Nucleic acid includes DNA and

Nucl ei ¢ acilfl adedPanstigs:t23 (ﬂ%)pﬂé’s%“ﬁW%qc&@WVI‘WW%CW%@
RNA and may be wmholy Mqfdss Mt&imtﬁéflﬂf&%tdk%bsﬁ%k%ﬁﬂﬁle to a

nucl eotide sequence as set out herei'n“enconpasses a DNA nol ecul e
with the specified é\eqmeﬂmadmamnémmpam@tg the pRBFENhnverdighenay bihd Ihas
speci fied sequen i t ont ext .
requires ot her\?\‘n"tg' a?ﬁm S%ESt researlitto %gﬁ&ﬁﬁoﬁﬁxglwly%% Sggﬁescnbed
vectors, for eioalrmrl, egmlm%eﬁ«argﬂ bi‘mdmgaﬁmbismluémwlg be@pgific fondiges.
or phagem nscrl ression cassettes wh
ot ce ai51 B BR bbb Ben et asbiow sy Seniligansgtias fblspdes

can be chosen @fheﬁﬂhlﬁlté SiECATE bikdIRg PArfHeRS). BOIUx@Rpie2 ft Biad B IfakifArtat the
sequences, i ncI udl n ronot er sequences, t erm nat or seqguences,

pol yadenyl at i o# é@m whichisrbodissof hedeventinm piealeriyed doss aptkrossher
sequences as a%&lo\pﬁlll ﬁ@ 8. 1LEQand B I PS4 tﬂ@ﬁt ﬂohﬁa&eﬁ sué@éro%%‘r‘@g fo gtther

Mol ecul ar Cloning: a 25 Laboratory Manu tion
al ., 1989, Col aytshinemigpHaatbdin dstivay zndeiryil@mpessssses is a devigatlofestuod off target

i nvention %sobf ra&l W&qtfé'rsf@ﬁtpé’&%&‘% capabl e of infecting human cells

invivo, e.g. a en Foviral “or adeno-associ ated virus
vectors. Such vect oTgpicaly, fecific@y mayfberderxpined by areans ofa Himdigghassay such

bi ndi ng nenber o i nvention i.n the cells n or
Sub] ect, "o, pr BUPHEA RPIBRBERCERe of Ameste s idey Dopiie R Geror i iy
menber to sai dpgsdit a@tentlon\/@a}z%eé]ﬂs?e%&.@’a@ﬁ/nw&ﬁ&%&%@r@3fthe 1917 family,

A nucl ei ¢ aci d sequence encod |n a tamget bi ndi ng nmenber of the

i nvention will P‘Frﬁc‘éﬁreanéfsoﬂééfubé 3nd ionld&q “l%e Hre&f%f"éﬁhf?%‘)fm'
ef fect exppessipn @118 GdRI GRE @i aﬂkgwaﬁmmdﬁ rﬁeme? oEfe |nF tol (e

sequence may include at 1ts 5 ea sequence to tate
expressi on andirgentgacyidt iLe?5> mhy bhebqlahgbby trimpgtition withivenombimast Hrdd.or
froma host cell. bI e ue

such in the art and man%%zfs ectneatr?)hsag nppe0 e"% g?ﬁ rrecri& et%m"fgl in

the art taki ngmmbensmhnbécddmardfd)ﬁﬁdeﬁeﬁﬁroprﬁw doabineni eader sequences

i nclude any humen or other nmanmalian immnoglobulin |eader sequence,
al t hough a non; p@quglob I|n manmal i an 10 | eader sequence or a
synthetic | eadSPREYIEHER % oul d be used instead. Preferably for
expressi on3®f a VH Thadéhcabéumiﬁmm(hiogbadlef wh‘&ﬁ&t&ﬁﬁ.ﬁ?almﬁpamls' o Shdlly

Preferably for e re |on of  a hai n VL le ence is
y synt etlca y produced. It\é eens ownt a{Tg‘agments ofa f:xol Ct ody can



Host cells and production of target binding nenbers A
further aspect provides a host cell transformed with a nucleic acid
(e.g. a Smyeleicmsaesd sequence in the formof a vect or)p@fiBbdde007302

i nvention. I n one enbodi nent, the nucleic acid of the invention
is integrated into the genone (e.g. chronbsone) of the host cell.

I ntegration may be pronoted by inclusion of sequences which pronote
reconbi nati on j t

t echni ques. 10&@2‘-{' Hﬁﬁ“ﬁ ﬁgeb?lrga?sbbﬂedg?ga%ﬁl \E}I%SQ?%BW%I?%%JB(%? g%[(r%oogag']tsiogﬁv%?
a target bi ndiany polypeptideafr prdieinicomerising an antfbedyrbindog fragoientli ng

causi ng expression from encodi,n ucleic agid. h a et had.
conprise cul turing %ﬂ%%éﬁ gg‘dﬂ%&%}gﬂb‘%h&ﬁ ﬁ)ﬁ’g F?@ffa%%‘gﬁc?{‘?’%ﬁ’@y@ai d
target bindi ngvAEaDehd OFI! dodinig iPMREIPE frb@fierd Yorsighing B therVia avHCHN VL
dormai n, or target _binding 15 nmenber nmay be, | sol at gqlﬁnd/ ar rified
usi ng any sui t&many Suhiefudragmeatcansistingef tho NG VAT domaing gt hejpelef
producti on nmay. q [ t EQNe@apd i ki£ahé

Phe product . BB 8 R O L Nt PH R P28,

bi ndi ng menber whisly ctrsistsoiaf VB dotmping i) di(dBi2 frsgmenisns biaglentezagement or

exanple to int rotecty . ' ‘
Tho otabi 11 ty SrREeReahBuRRed b e o shite Pabdfy mBlphies QGG Bfercin
PEGyl ati on of PpVHitduntén 4l 2¢bhidewairsare linleddftgct eptide kul@nwwhich adloeh thertwo
the art and target binding nmenbers of. the inventian may be in

PGy at ed Ror MOMRTHEIp A T Aad 2t SsemaypTE S0 NS8 S SeapPag e
product into a4x0rye3s Hukion i ACPNABUBAES| $879t5988 1 98adi(Vii Hisdecific single
conmponent, such as_ a pharnaceutical | y 25acceptabl e exci pi ent.

The present | eI GHmErECAASHZARICH) Hedsibr siapdieranuliasiPriesi ch
conprises one GiiasleRl faghichlSoRlinitRRl s RAIWRO4 1208! PIKfoIAgd i ol

encodi ng any CDR, onmal n, arget bindi ng nenber as

provi ded it selFrof.g¥ate Agad. Ssh SIHA B0 64446498 53). Frivelt protiabasly nodecules
net hod of oductio . i .

Corpr 1 ses Bepr BaL pEfletissints FEREAR0R0REHGpHEL hitaall pRhORe Vit and VL
Systens for cldomaig @hReretpt els diatune Biotechpbd, | paPpi 245 1996)aMiu@bodiesy of
different host cells are_well .kno ui t.abl e host cel |l s .incl

bact or | . manmEETEA FEY O Ba LA LIS Po-A OB OGP 657409 A ncer
yeast and bacugayiseusnssysveenBgsivammal i an cell lines available in the

art for expression of a_heterol o%gu_s pol g{g’gpti de include Chinese
hanst er ovary cel | sWhelgbispeaiis antihedisy arpdpde apedy thasrospay. b paverignzhpuse

mel anorma cgj | sbisp_%a%é%ﬁ@&dae@y%m%a&sé Iand@RctufB Y a Qhiey 8fwé’ysf(§m%%n P.

preferred bacterial host is E. coli. 5The expression of antibodies
and anti body fandgifinter$3.iGumenioRpiniostBiotegluiol.ot, 4461440 H9IB), w@Iprepatednel |

Bi of Technol ogy B s £y el b EmaCE ey vt FHPUR ThielE fiffoy

culture is al sfragmenis mbitiensdatiolves Biabedich et schv thebacdnstsctechwiahdut@en Fc

for production of a target hindi menber . see for recent revi .
for exanpl e REFEOM YN f‘%ﬁﬁ@%’%@‘ﬁﬁ‘@%‘?‘{é‘f@éﬁ& rec -agg‘év&btyplc
Trill J.J.2%t akactioh995) Curr. Opinion Biotech 6: 553- 560.

Conposi tions T_hus_fphar maceut i cal conposi tfj ons accci{é)gi ng to the
present invention, BisRgcifis;dighodies s oppoted i bapspiiwhele apithodissmay also be

i nvention, MaY,@QPySReful Becafiddithd;PntR réddily ¢enstrlkRE aRE EARbssedin E. coli.
pharmaceutically accéptable excipi'ent, carrier, buffer, stabiliser or
ot her mat eri al Riakedits (endwany etherpadepepkifies sueh pypntibadiafregmaenty)jof appropriate
mat eri al s shoul.d,. [ i : |

o1 cacy of ¢ nendRE QRS Caf BOrc AR o AR EH A} VPR 2000,
or ot her ¥} erfrah librdries. dffjpeaagmoof thh diabodyt i tobe kehtriconstant, o imsiancehiwgh a

be oral, of by inj. . 20Th i .
For mil ati ons oPeriiet drgis rind R niieb & EhRY S ooPaft IBE Mo arage

varied and an antibody of appropriate specificity selected. Bispecific whole



5menbranes, prior to or following |yophilization and reconstitution.
The target binding nenber ordinarily will be stored in |yophilized
formor i I Phar maceuti cal conpositions f

admi ni st r%?ghﬁﬁ.g@g%e in tablet, capsule, gowder or |i 5&&@#0@%/%730&
tabl et may conprise a solid carrier such- & “gelatin or an adjuvant.
Li qui d pharnmaceutical conpositions generally conprise a 10liquid

carrier such as ter, trol eum i mal, qr veget abl i .,m neral
oi1 or " synt het RS s RegidE e b e e ane O b RigEe g ol
ot her sacchari gent&ialBaki 9Nl Yos)s such as ethyl ene glycol,

propyl ene gl ycol or_polyethylene glycol may be included. For )

i ntravenous i nj ect i Bris pessiblefpdakeimenoglonelpad gthepanitbodies ppdusedechnigqyes of
active 15i ngredi : i f : r ; e
aqueous ol gt | o onpib! BNRSccHRoloR 10 o puir BRI A P Lhi A SR AR

i sot oni ci t y3 anevhighabiaini thy spetiisitp obthe oegmabantibedy. | uchechhimuey mapimeolve
wel|l able to pr re _suiiabl e .solutions usi for, exanpl e,. i sotonic
vehi cl es such }ﬁi 0@88?%%%1?%? fh(§'§ tli‘%'frg'&'{niogﬁ)l,b% Hﬁ@i’lesr%'ﬁﬁ’eo&ﬂ?eon,

Lact at ed R ngetorfplemkgatilyalRtermimsefegidhs (CBRs)séfadnl antibsdysto tiudonetant,
anti oxi dants and/or other additives é_’r;i_g ZOEe i ncl ufde(ﬁ as [requi reg. i
Ther apeut i ¢ usESIWE: NI} ErF RS Pius Iramepyps 5 differRnt igrmygos PP

for the first Bidorandeive/or-naiiqny7 b HBRRAIIEPSA2qSt | L-25 are
effective in preventing or reducing airway hy e_rres&gnswenes_s in
vivo, a key0synpt onPisferady HheelCDRisegtonsof diveV o shate of 2Garzprafipddpipiadiuman
provi des a net N~ i i

hyper r esponsi vEe}%gelg‘ggrlkﬁééggug}lé;g%[g{nefrgg&gérﬁgﬁ‘;nrgWb%seeée teo bytarneuell? br%r?
whi ch conpri semetads, rigs by comparing thhmosssiffanstwonk tegiapedr nivuse Vilgregienber |
particularly an anti boqﬁ nol egul e, .t hat inq/;/rl L-25. 1n anoitjh r ..
aspect the i nvEREPER® DrOVTaRE RYmAR fRBEVE of Ve iERIP REIUePER @ ﬁﬁ"%ﬂnga
t Ei eating ast hnﬁurhghoﬁarﬁubcbrg_(tégibmwnftﬁclhas)ﬁlemrg&gg‘,tmrﬁne\gﬂbi}@migmemeigmi%o1|°

adm ni steripg to, 30the, s ect,a target Dbinding nenber, particularly
an ant i bod§/§] roPBiRGIEd SR OR ey w. oditesimeio fracuapk ogions pEpaive
asthme. VO 204 A3R4BEREThPBORAORTIE to fidiber opkiHeize R \EsNRIENOOR- MaY
be practiced with target binding nmenbers (including conpositions

t her eof) accorﬂiaﬁgd@fﬁ%m’@s-present i nvention, which are useful in

bi nding to and pref : |4Sd L 3 : 1

t herapeutic potenti §[tﬁ@ﬁxétg?%geg§%g§ g@%&éﬁﬁxé%eﬁt}%ﬂo#géﬁy Il\épﬁte\?\)f{nlf%h

| L- 25 pl ays a cohmisign paideftVidand Vo dostansare pafeired; segis bimdingcloudes

ot her conditions associ a ] infl ammat i ugh as ohn's .

o Dersc nnh L BRed3T S i o ik Roloiin SRS e Wt Aol BEe Suepion.
Wi th ot her tarpédkddiwncthatginginipatignoglobalin dorhging @speoRilly VIDdombias eed )
whi ch bind | L-25 thag rg%égbe obt ai ned as dgrscri bed bel ow-in the
acconpanyi ng eS2RAPF & bingig JargetAnHETNS AN ASPASEICMAINSE| udi ng conposi ti ons

thereof) accordi ng tahd bRe épeiiﬂﬁyeﬂﬂmﬁ%gﬁﬁ}ﬁaiﬁ%i difeifs, REN@SMARs may
treatnment (including prophylactic treatnent) or diagnosis in human or

ani mal subj ect be wad fp gerepatipiownylemeniary demeing capableg denming afve-domain

i ncl ude prephy i el IR - S AL ' id
subj ect anf)i‘(gff{;‘ilg%\eli \b/lgldg]%munt g%ﬂlg??glp gg‘@ﬁ.éﬁ fsgg&ngﬁgfgrg{%é#g? tﬁglm

i nventi on. Exenpl aréntihicdg amdecubnsdf thequesdrtrisveatien diag durtise domprsetangibody

bel ow. 15Al so provided is the use of .a target bindi ng. nenber .
ol udi g o0 cBnShERchSor s iiefecty ot oahBR, Y ity FRR BE atached at it
maguf acture of Cect:elzrffﬁﬁﬁl elazmﬁrﬁntibedly Rghrichdi mr&tdrr]lodomiiﬁs mchdimghudiandy erati
subj ect . inic i ndi catiiong in iC n anti-lL-25 targe

bi ndi ng menber SRHY wEferbh I‘Sﬁlii% la’é]a‘ilﬁé’rté’ﬁéﬁ?’i“ n&aﬁeﬁqusa Pﬁaéf%ny
condi tion 3 Wiissdin hlay %2 ah@cﬁ:e@gﬂ@é(f}@érﬁﬁ&méﬂxd @@ﬂ&ﬁ%ﬁ@ﬁ%imﬁhﬁ@léﬁblin

general, the target binding nmenber of the invention may be used in

the treatment kRvapRaigderavediftom ansadibedieigotype §-2afeGdsAnteERniigM and any



10t he anti body is for diagnosis or for treatnent, the size and

| ocation of the area to be treated, the precise nature of the
antibody (@o%o10M3glse anti body, fragment or diabody), arptﬂﬁgoﬁgm-fggze
of any detectable | abel or other nolecule ttached to the antibody. A
typi cal antibody dose will be in the rangé 0.5ng - 1.0g, and this may
be adm nistered intravenously as a bolus or as an inf usi on over
several hours i :
nodes of admi nl%g hﬁ r?%lmélci%ts% arﬁcﬁp ﬁ}iﬁlﬁ% leg;(r?éfgrerséelrﬁf{egmns
hours, to achi eucénasasiahhhchﬁnﬁmsallsmwlmwmé/%@%maﬂ' b¢ employed. dose for

a si ngl e treatnent .an, ad atient, which orti ang

adj usted for chil drg:&?“’é‘iﬂfq’ﬁt’#%{ﬂg OMIRiSing a8 (TRt H{dﬂ Cﬁ'b”r‘g&rﬁg?“’a

anti body for matfgsedl fo @foﬂﬁ@b&l‘yﬁé})t{d@ afaxh@:@f&r@rncmaecg Wenidg &t SPRissionay be
repeated at daily, tw ce-wee weekly or nonthly 1nt erval s, at

t he di scr et f on chimerig aniibpgdigs arey Scnbed in ER-A-@120f5A apd §8-210125

adm ni stration enpl

into, indwelli ngngewécneegfo‘ﬁ?&gdﬁgf tihe gffg%g%erﬁmrs gﬁg:ﬂ%%?‘?&% hg ipclude
will be det er nmghsadsyiatiomsensnesds tm:mncthpieumber ewpeglyrospliation sxtesahlepﬁddw

monorer 1 ¢ 1 agER P bitse i RRAR R e B fhehAFR el BfoseR B i of
rr?y IhaveI t he a@l@aﬂstyﬂ?@ﬁn(hﬁaya/a?el Bﬁus\gﬁbwcﬁnngdoghaicfs thatfeacmlcglj/@sﬁamrséﬁes
(0] pate et activation IcCh nma €, cause rec ptOI’ cl ustering.

d ust eri ng Hhi EWYE’F ’f?‘%’gg@ T§18°%5 tB'F S aif&’i“?\}‘)’é‘tl éBEﬁ ’B%E Eﬁ"?ﬂ‘é‘% dof

| LWhZSI ol erLeglté’fhecHrotHﬂ For &énﬂ)lé: @y’co%ﬁ%ﬁlﬂit%n eﬁﬁqéﬁftﬁr@t@ﬁ@ax&bp f
IRl A MR LN M L
al ternatively ‘peSIOPR Ser 068%%?@@%%{4@/ @%slfltﬁﬁgﬂst Dt Shr BACHARNE the

(novel Fc gene constructs
2010/ 038155PCThugtepiie sepie8dencodibg the§t tipkets Willmosnt m\Md:\lenamoﬁe)ttaalument of

preferred oi ce er, ant i f.r.a men

Eab ) 2. 1 B aatris ssioellinRE A ale R Sigfte 8% HAge S Sngeen
di abodi es)CI \t/)m' t bo diaahsrei@né;ﬂmg$>pacﬂlﬂ(‘§“erenttaynﬁﬁ@a<gd ff)ﬂd;]xahip& ?ﬁuﬁi@qﬁeﬂ to
recogni sed by scFy 2 e use | t hou uch, an epbadi nent may
pronot e recept §¢ Y%&%@%Osﬂa“?ﬂ Yis- &EQWR PRLF esrfa{ Ry 3RN i dual
receptors may glc8syRition sitésSin PraBin® Mclude those dekAB4d iRINEI P4, NEHEN H70f
the present invention wll usually be adm nistered in the formof a
phar maceut i cal 2¢bEP84e-8#on, which may conprise at |east one conmponent
in addition to the target binding nmenber. A target binding nmenber of
the inventbgn PRYigheviadmkAbsker €d al one or in 10conbination with

ot her treatnents, either "sinultaneously or sequentially dependent

upon the condition Tbisldescribesthe gart of freantibpdymetesuls whish ¢anenrisgethe jaeea
adm ni stration

non- st er oi dal gﬁtcihsspééﬁéynﬁaﬁgi? 35 {lgsgg?‘gle%uﬁg){)tlog{a{r?%Sglrég?:ré%ztr%fl) Where
i buprofen or ken atprggﬁmprggramt&bé:smuohlydsndmramamwlarphﬁofthe antigen,
adm ni stration_of ,anti. ratio east,.qone
other compound“Hishapr & RHRk fCeeiBhe AR ERB AR Bex Bt i g
agent whi cbs pr esusiaRondiahiiadyatiaixadomains (e. g lvaraied P antibody ﬁagmame

e.g. a beta-agonist, (e | but anol | met er ol i spdi um

cronogl ycat e, SosrUPbS! BV EEFPTHR trisrabs arpmgsn%mr%ﬂo%%wrﬁsﬁém
present invent Qg a%esfardmp&naﬁbhmmﬁm 1@it@9alﬁauﬁamaregionad\ﬂ12%@gt 184kt
bi ndi ng of a targtﬁt bi ndi ng nmenber as provided herein to

not ed, such bi AGY @nﬁﬂwm@fma@@bbw Repypchagn yariablgiregign o).
admi ni stration of aAts%a@hanMbﬁ'gfiﬁmnﬁno Rlbuli CLifinfe @&Jraéin A ﬁh&%eaat

target binding nenbe In vitro, exanpl e
ELI SA, WesB@r nldastahg threg, Cmﬂmmmscsagoﬂ)hlemtbthey mtpmmngrﬁrammprk ®gicvs or

af fini ty chr ongl gqrapNKe nARIR%AIRY Mol e o8RG Soo4 8 SBbr Bl S Hine

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




The signals generated by individual antibody-reporter conjugates may
be used to derive quantifiable absolute or relative data of the
rel evant bi2 ﬂﬁéfm?% ndi ng 20i n sanpl es (normal and te.StPg.T[IB:!OOWO 7:-{099
present invention also provides the use of a target binding RNBEr as
above for neasuring antigen levels in a=<l@metition assay, that is to
say a nethod of neasuring the level of antigen in a sanple by

enpl oying a target bjnding nepber as praqyjd y e present,
i nvention in atrr%% F?ﬁl%%ggb':w@w@ Sﬁ%)yofﬁge ‘?&H‘QF'E‘W@’O%TCBWQ cal

separati on of Aefichal FRiMbNAM -6 Hihd P CliSrmiiRAl eh@?ﬁih‘é%@bstérﬁiﬂﬁdﬂl%ﬁhe

reporter nolecule to the target binding nenber so at a physical or

opti cal changevasgelademem mines theseinot permaly gssopiatedwith mpusaltyeprsITing

nol ecul e may ditegct.l Lodi I .

or et or abl v e arolb b bAbhd Y pYariAl TRl clSh SR SngiBhembers of
be directly orthe petbane atveytioncrozdel lyntéombisang DNA sechnigepstmayeredubnid B0 or

otomt nant . e prabEfaRoeN & GaRBha) SR SoemenTa i Tl aul Risdio Tecitare
reporter nol ecdidrfing orfthet (M AdAiba 3Rpd /ARARA  HARAAteps Iklude the  The

present invention also fprovi des for neasuring |evels of antigen
directly, by dpErdtieRoLlinksisdajoipvarabirdavesitse! theinyeriondo fusthepprotein

i nvention for exanplandiidife thAREIMHulANSIE Bhains, oth

det er m ni n% bi ndi ng Slg not-a teat u_(?Heu 1(_)%fl t\ﬁlreE Bl_rng’soetn%rvﬁ;rg%%ﬁ}gﬁng f(r)lrol

t hose ski I10ed axampledn thetpredustiambidiakpdigshorquoigindabal vdsl discusrtd immeor di ng
to their pref eJeF;ﬂS%el%de general know edge. Exanpl es Aspects and
enbodi ment s of e present invention will now be illustrated by way
of exanple with reference to the follow ng experinmentation. 10

Conpar ati ve EXamprse The primary sequence of 2c3 The kappa |ight

chai n sequence excldi.ng its; | eader.sequence i h in Fi £

(SEQ 1D Mo 19 and i Hierdoairs s S B Belods, IEiRe P sttt e
defi ned by Kabatsendtasfetle bt mofeHehthios bExa®jonedt2. (SEQ | D NO 30) and L3
(SEQ ID 15NG: 31). It is the Li, 2 and 3 sequences that were the donor
sequence flgr tlhq tg%mani sation of the 2c3 light chain. The sequence of
t he heavy ‘Chai ﬁof QID NO17) is shown in Figure 2 and again the
CDRs are identifiedhéssrefdts to HetatDilNGhidR VH &on4iE Qridd bW dimbhembéls biBthe
(SEQ I D NO 33),. Analysis of 2¢3 heavy and | jght chai ns 20A dat abase
of human anti HBFPIE QT BNIeS aeﬁ@%ﬂ%wﬁgtﬂ@q&mb% vall gepsraty bein
framework sequgaf@mct WithdkSpresdaBindaritRa MerRerd WiBRcRRY ARPIM] RefaLeices
conprises of 9597 heavy chain sequences and 2695 light chain
sequences. Suistkitantiably Fepelmatsugdvebichies apy raturallyiagsodigied sushitas pthey
on the basps I -] wor k
(FR) 'scor a0and PRrpEfs b Akl haRERln Wil e g AR bl ot
fail ed to havenvicosmented tHeeopirbengtt s whioh thdly atel Grepdréd gl célPcnlenre when

di scarded. The top 20 hunman anti bod ences were.subsequentl y.
checked to el PHIREEEHiHRA L BaoRRPrBgANAdechigioa pircrirt AR ot Vive
anti bodi es and nougargenbindiag nesnbelshogenslieueidansy d fofmliet eVithedients or
Proline residu;,s in at 58{5](7:‘:6“ ositions were also elimnated. WO .
2010/ 038155PCRIYAYY NAgppractioabpurpogss py isplateds- fprame eEﬁHibﬁfs will
acceptor Her 2Zgdnally be nliied WAR g8ftiR BAMBRCRRId OIf ubdifio 263 MRAYYre Pl Yor
were identified. The sequence, AY393094, with the top VCl score (SEQ
| D NG 19), wi b igrimpmumogssaysepiowill bpanixed siith pharmmequyicakdaqceppble sarsigesvan
in Figure 3. - ' o . S of
the rest of tﬁgb%rtéaﬂg%?sg& gleglgéﬁbggs\égk%\\f@ Yqu %? §]8?§l§ ?%%F%hézbire
conserved. Thelicnswatéd csheremivdalborfoyspsiemnoliederalogouk¥388606u: alle (e.g.

[ Tohe ohai n AR OR00 HTOGE Al LHLca ity Ene s hElontianbiol Pratesd by

NO 19) a goodegmestighinha prélaryoteyellamgtycesylavd. VCl back mutati ons.



30 an anti body that has been shown to associate with anyloid fibril
formation, the next two as the sequences have non conserved residues
at positi oRy2d10#881s8. The WO 2010/ 038155PCI MB2009/ 007 3% mm2009007302

i nventors' previous experience of humani Saltfji on led themto believe

t hat these residues should be conserved. =~~~  The next best
sequences only differed in two VCl residues V44P and Y71 F, though on
further anal ysi t ed.t hat ndi.dates with the highest framework
scores 5were veé%l/d?tg nr#fegr r%su{ﬁq?ﬁrgs}cei” ‘1%% O 'L73F or |83F ni smat ches.
Phenyl al ani ne i s a righdditiveto/antibodieseqiaines a ddrget ity Memberd@cording to the
conserved in these two types of |ight chai.ns. ,Furth?r analgsi,a of
2¢3-1i ke |ight REFSPHNYTIERARAYICOMPESHONS BMBMYifS 58 1TEREA PPHEE Ohave
a valine at po%dﬂp@?{i&?s&‘ﬂ@'arfgl@e&‘ﬁérhaih,%% epaA toRRSinblcBMe &othdd t hus
provides an alternative to those frameworks with a Phe at position
83. I n vi ew30dhnatienal chamcteristeninadditior feahiliy tabing ghtigenh diarget hiving 106,

which is a V83 ]|l ] i & I . The
sequence for - avRERsSNRER Mk SR TRl Rber S At o4
humani sed consttoxinfor edzytriegelgi ghta pepiadyh badd &didkédrl CA) The hunmani sed
kappa |ight chain c truct. {5 _sh in Eigure 6 n d 15 R
(SR b R 25 e Heiesdase 1hels iaRise sador et i v P8 gt 3G vl e,
AY510106 and LlattdcHed td &fiPodies of the ifveation usdiitbodveisnaNmhemisi9a@bwn in the
sequence and a Hindll| restriction site has been added while at the

3'-end a BaftH #Fid@ptibadydmaginge Labrls dpn ineldg enzymedabelernh avbrsgeradiphe
restriction siiRfxis SPitelsTuithdiGiiflehBRREPRBIeNed Sich bORBYAMhIHRALPHS

the construct in plCNLOO expression vector an Kozak 20consensus

sequence i s i ntdstedied viadinding in s spepifigcepmatedgirctabls maictlelg hikelted avidin,
gl ycosyl ation sites Jof Sl f i
humani sed | i ght chai\?ﬁe\f%'h}%e%gﬂgﬁ%élfe%? é%%%éﬁpg%%gg&g@g% h%etgl%gts

assessed by applindimgmeinberShanisd priedyored &y acvombitahetechmioquestier by tielexpression
pepti de sequence of .2c3 Rl . The results conf.irnmed that t Kl. - A20
Pebder sequdne T RALCIE AR GBEP e ABIPTaL e aF RGN meib ard e irther
25t ermi nal end dofmairhe signal peptide) and DI (at the N-term nal end
of FRI). Conparison of RHA and RICA to chineric 2c3 The

humani sed 2c3 gﬁax}g hcg%ij_‘n RHA and kappa |ight RI CA cDNAs were

synt hesi zed ( $huifngand cloned into the | gGL heavy chain
expression vector p@LRZBE: Apekt b thelih@Rtion pravide £X RieRBEIfOoBARING fan

pl CNI 00, respectively. Initially, 30 heavy and |ight chain cDNA
constructs froftibadyantigenbigdigs domgia fapikas). skegmethed pyaRrisieg BrovigiE ned
and used t gt r%ﬂﬁbﬁl’fﬁ(%ayVHcﬁﬁgir?ﬁfa tFE2 BRdinG Shentber H'the if¥ention with one or
2010/ 038155PCT/ 1112009/ 007302 - 30 -~ supernatants fromthe
transfected celntage Wérdomasrsdanchtesting®Eh¢ $N/Vb combinatien aerdonihiehyiohs fedi ng
to IL-25. The r s (-Fi . indi-cat ed that humani sed anti body
conpri sing chi ﬁgﬁ%g&}gég%%h@néﬁ%mﬁ?gﬁ' umani sed heavy chain, RHA
bound si gni fi cant |y Shids\8L tiomhin-ri2dy lidvean aminolzoilsequanpe whichds slbistmtially as
2c3 light and heavy, 5chains. In contrast, equivalent binding to IL-25
was found for ts?feouxb?fﬁlﬂised light chain, RICA or chinmeric 2c3 light

chai n assogbated W i blogBid eeth6BmAe BY ¥mplogtdlin Wiiclbned BB sediRnce
recover maxi mum bi ndi ng for the humani sed heavy chain, the VC

resi dues A67V AAWENIBEa Wk demaufisclesed byrein ara splingd Wit ae armpigeH

bi ndi ng of thegdgupke nmutant RHA A67V_169L and RHAJ69L conbined wth
the 10 light chain RICA was conpared to that of chinmeric 2c3. HEK
293T cel | s were cot Thisgnaycheashigvedby plage display scraening methodsiusiegipy so-

chains and RI . 3 : i i d‘b ASg)

The results sm%ﬁ‘ﬁértﬂ%ﬁgg ;z tl%; 3 H%\?vg%lﬁgﬁoﬁén}xés?éﬁ%asn% p‘no y zﬁggﬁnﬂg

to IL-25 wa8 onthychparibdizidugl cobmywentthiigyeitheear Bpr dodaimndorefis bstiho Adady
and 169L resi dléeczgmpﬂé?elzl%rgrr}egf c[glﬁ%sa %%ggﬁllg%lcmﬁﬁer%ggirnl(fgﬂ gﬂtanc? ch%ltin-léhtgvo-



WO 2010/ 038155PCT/ 1B2009/ 007302 - 31 - Its CDRs were repl aced
with those of 2c¢3 and the second humani sed anti body was terned RI-12.
The seque | as SEQID NO 4. RH2 has five non Cl
residues:n{i:gr2h 60§§1 t 48; Val 67; Arg 71 gd Thr 73 (Kell)(t;cg{ﬁ%%&)%o\{
nunbering). These residues are referred to‘below as b, ¢, d, e and f
respectively. 5The humani sed heavy chain containing all the VC

repl acenents wag_ter .R2bcdef  and s,.tested in soci at.ion Wi.th
(e TTght chal O CHER e aS T Rer S b AP oF et RO Hirel s
HEK293T cel | s wetteastibesd destribd In thaTeferondé.ng ELI SA. A conpari son

bet ween RHA and RH2hcdef showed i nproved, bi ndi ﬂ'i% to II_- 25 conpared to
R-1A but failed td"Pelapiasre nvsayenPiuidaye Bergiferaslesyon ofancntibedyi ¢
102c3. The conghdisduR ok [L&ngtgéﬁlemgc&hgﬁsi@é? al ternative approach to
the straightforward humani sati on of 2c3 was required. Exanple 2- CDR
Mbdi fi cati oA of RH2bcdef (ahmeovitting r &31 dareain pemprisingmprged bindinganember that

potency of the I } . i : )
i ntroduced i ntg Igge dg’ﬁ?h&gg%m%%s tang%ofdgn\?? gﬂﬁﬁéo%f?i%ﬂg%gﬁggg{tﬁn,
HEK293T cel | s. The super (igtambsingesail ViHeldmain with & phu2Aitp ohahitibgd =V LSA.
The results in Fringur? 9(),0}) shobw t hat the D310 nutation recovers the
pot ency RH2bcd&PMERS {4ig0y g apibody mplssulesiy over the 096D mutati on,
Figure 9(B), increases a(t)bs@eshiiy &6t A3ibb& @BRYuISs s bitidingab y-28exand
t hat of ZCi.8 To test if the two nutatjons were additive both were

i ncorporat el into 20 RH2i5edefctingspanbesmolequimhich s He2y.
transfected HEl C293T, &@hkLSneid Hdsad ahJ‘VE'HoHair%gn%' %ﬂg?ﬁgd%%l% forl®f

results shown in Figure 10 suggest that there |

si gni ficant i n@raRiBEeXPrespast rregorhiinam D% particblarly by @rmbegaer nigedmid DNA.
CDR nut ati ons. ke - 0di i n pfton to G
or Asp, position 31Tlé%ﬂl|95£hg{j ‘2‘2@5?%‘3‘9‘&%&%&% g%&é@%}tﬁ a} gfl%‘"(@g‘ (?0 a”rl],
Lys, Tyr or Meupwadsdomdxaimplesrer |186 tdl(8cdirif1{pdapains.i es of the

ant i body. anple 3,- .Resi due 96 bat) Modifications I n order
to better Eﬁder st anﬁ“ﬂﬁ?‘@ﬁnéﬁ?‘ﬁf@’ &ga %}%ca?‘f"g@’cf’%'f’@F‘éﬁq\a"ﬂ"lﬁfm?semaﬁ TS
the gl ycine maﬁ;mﬁpba&cadh@f/rewﬁa@em_s by representative sel ection
of amino 30 acids. The followi ng nmutati ons were rmade to RH2bcdef:
@6Y, 096N, GQ?I;? 096L, 096K and (PR6E. The expression constructs were
co-transfected fth R CA WO2010/ 038155PCT/ 182009/ 007302 - 32 - into

HEK293T cel | s and thessapefefiatednd sn the bR abl HEU7E Ns avhilable 2RnPédiatnBgial
ELI SA. The results showed_ t hat Onllééé.;t he substitution of aspartate at

posi tion 96 byS¥EpaL i FHEDRstens, MaliUpd onmay be slangd onpymthepiseddtsher
resi dues g6t efkgkndelté teRORlnbADLRGs A AR IRV A, MLHRCLL.-200REBFI NO

to I'L-25. Surprisingly a detrinmenta on potency
i ncl uded t he sBiptain NEL FEHT6BYis gleseribedibye Hutst etral,i 2002 (Refgabelow).yHuiman Heds

residue, siml EB?Q . ongl hat negat i. ve
charge i s not f}ﬁ%é%;rl%rre %ﬁ?%)ﬁéb?sgﬁy eéis gafﬁﬁgpﬁege‘{sbeﬁ%wi Lf-g)r Pﬁogl?lgéosne()f
in potency. antibodies or’\ese éf thunghoassaysSragieniS6f fdéaimbinant IL-25 i Botsdn

of the invention. be 10aspart at aspar agi ne. anple 4 - .
Det er mi ni ng th%arﬂﬁm%%tﬁo et&lﬁ%?‘é ng git"te%‘ggle CszlﬁélEé’&gE@eF‘ﬂ?“W”ab]e
In order t»5 M fcibifadtMOmRRTELEI(HLl-1 TEYVBRAPEEN the IndRAEHrofih SdaBence of Tyr
humani sed anti bog\é it is desirable to m nimse the nunber of nurine
am no aci d fr arewBbk! i Acsessionhin QPH2Ppkand semmeseal havailgble murine IL-25

Rl - 12bcdef GO6RNRSeNRERGRa107--1a18060 befodde e 1V§'(A'E;S‘e%igﬁ gdg'?ﬂbisrfzﬁ@ﬂ

2c3. Initially four were renoved to 1dentify which resi
contributed to potency. Miutations c, d, e, and f were replaced with
t he endogenousNHe#aACHS aRbVSHIES r esi due as singl e nutations. HEK 293T

cells were co-trans i : : ; j . he
supernatants were tﬁé?%%qia#egﬁ’ Iﬁgfé‘%ﬁ%ﬁ}ﬁ%ﬁ)ﬁggﬁﬁ @ﬂﬁtegﬂg%%g@i rc%g%d%t
was found 3thatcomprises # seduericagneduéngritarget bieding neenbef 2 VK doZRirhadVa

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



Therefore in sone enbodi mnents of the invention the positions 30 and
71 of the heavy chain may be nodified, separately or in conbination,
fromsS to Woapokiks SV respectively. Exanple 5 - Anti hedyisa000007302
Thernostability The thernostability lgf_ RH2. 5 S30T (SEQ I D NG 3)
and RH2.5_R71V (SEQ I D NO 2) was determ ned. Antibodies were held at
various tenperatures for 10 minutes then rapidly cooled to room

t enperature and.; i il it i.n . : : .
It was found tﬂ%{{.‘aﬁ%@@@?’g r}?‘[{ng??l%hé%t% ‘t%ggm%’ %ooﬁeolwéﬁlg?g\?wgy 5‘5@%’5’%
t her nost abi | i t yexpredsing sad hixaleic apid upderenpditiasito dsing hbolh GrodRetianso fRFAV

remai ned active up. t.0,.65C and .5 .83 s active up to H0C.
o e 2 Kooy AR pasPiter ST SarBain, oL vaains ARFSRET A bodi es
There are few in vitTHR fucRicARERWS tid\iavdnbibh Ral QoMBASUE sdquertes, or relevant
activity. One 1l5potent assay is_neasuring, |L- 1f3 rel ease from Non

P | .
B/ non T ( NBANT)Pogtiqnsdherenf|(a8cGPRrpRrdRRIcEionsafaYHQ I NGs#H0 (forfeeavy Fhains)
mce. In this i %k?ﬁsl) i ryd
concentrati onsao(??@gn{t?t]g%@?\&gﬁl hII@E 13 ’\;\e(ggwrlr%@ss%ﬁgéﬁtsﬁ%gyﬁgiﬂg%ds?y’ for
stinmul ation. Trexampleusitesdigdstedanutagensis loenpedeiotieer X338 anthV Lislothpins wif phe
partially inhibj | L r | R t -12, :
5307 both anl ank'Giiod PR ARHT bisl me BB B o Rl s SpRidith BEfhe
| L- 13 product i aaquentd iy eddsiradhost 8HR. 5 R71V and RH2.5_S30T both still
showed co IOete inhihition aof 1L-1 roduct.ion at cancenlrati ons,.as
|l ow as 0.25"1 ag/ nl PETHE 18 YRaPPR F arogidesan 5Rialed nyplsigAcd Bodinga
be found for Rhirget BhdihgienbeNsERé pRb® hvetites N Hifi@add fhchRIBS DMARI
with the notion that the himanised antibody is nore potent than the
2c3 chineric 2RMAti body and that the nutations R71V and S30OT have
enhanced anti gen bi Rg] : iRERtion b 4
Ai rways Hyper-r espo%c\!}%%&e)cgasg(lg:%yd ﬁﬁfﬁg?b Igieééln rrehat%srﬁg}g%%& %ﬁh@rﬁ §SEMA
anti body RI - 12.28d Ray\Pewdwllyes pariallnsynthetioskefensues toafnugleotide seivengy as set
hyper - r espgnrsi v. . (Al eri tal., 30prot.ecol is su rised
P gure 13 LSSt A SRR B RS RE ol
chal | enged i n teheorppasarad®NAfmdlémlawith tHelsp@Sfiaidelqbade @swhith®) iseabitinged
in Figure WD 2010/038155PCT/ 1B2009/ 007302 - 34 - 13(A) show that the
AHR response waS® bl YH{SSE QOB T HMITEYAETMISF of 50099 dose per nouse of
2c3 but not bl ocked THa@FestitenebAEiEn W8S ploR RS O€Ltdro, OPSGNINSE tReforfIfSe.
In contrast, AHR was b] ocked using onry a_50ng dose (2.5 ny/Kg) of
the hunani sed ARSTHEYITRIGS: 2. (PPLE, & PRAZSHHH. CpSTKEy, (Fapscriptipy Or epaession
data furthep suppefds wileh ethfitiebhRhstbRE nlURBEAGE 2BVl PODY 1S
significantly nore potent than the 2c3 anti body. Exanple 8 - Colitis
Tr eat ment To pruiehls vedion cirbathos@yrBonstivicted, ¢ontriniag appropmyte a

field of the a I.nal i V. 0.1 9 V)

sol ution of oxg%ﬂéﬁg *i@gﬁwg{lﬁg%ﬁghmﬁgp%ﬂé 1}08% .tér&?%a{t&oﬁ%q/ﬁrﬁg’ \g{ées’ wer e
presensitized Ilpplyagalviathisequentes]ldbagder efquai@8pmare¢rpened and btitkd g&juences
after presensitization, mn.c re rechallenged . intrarectal ly with 150
gl of 3% oxazold AEPPRIABok i THEARRS el st5efoc e RapRp: YWhfes i ioringi 9,
under anaesgshegjaboratdry Manoill MiBéEtion] SaRbRdk et 4li, 3989, wstd Spvirgf Hirber
oxazolone within the entire colon and cecum mce were held in a
vertical positil@RCPWY Bresf-nute after the injection. An antibody that
is a chimaera of the/ERISE REHVERAMANGSndIfdeyif 5gabRAGKRG
15(100 gg/ dose) was a?dnj ni_stergd ?rt}t_r apgr?ctl_or:ea:q%mj(si g%’) on bot gthe
day before presumencelisdnivi, agdadehevitdyretuiinl er adene-asseeiptgd virus rpecfors.
adm ni stration . ] r i ] 0 I
uman 1 9G4 (1005 g ey RSl Pk A USRI AL MR GE
under t aken 3Gi t invehgormimphevells o hiviman bKartmaksubfelt, tepro2EFdaroduetigh nd

d i f m .0l | ow th .dai | dmnistrati
of el ther  50% e RRbPT F e n §Ens bbb PR 7 (509 1 OH 1 oo




Abbrevi ations 5 AHRAI rways hyperreactivity CCenti grade bpBase pairs
DMEMDul becco' s Modi fi ed Eagl es Medi um DMSQDI net hyl sul phoxi de 10

DNADeoxyr i leic-acid ELI SA Enzyne |inked i mmuno-ad y
FCSFoet al ‘?gﬁpﬁé‘%lﬁ% FRFr amewor k gG&rams 15 HEK 293T Huﬁ’.?ﬁﬂg%%’%i‘?c

ki dney cells expressing Sv40 |arge T ant i-d%n (HEK 293T cells) hrHour
HRPHor ser adi sh per oxi dase | g@ munogl obul i n 20 mAbMonocl onal anti body

m nM nut e NB/ NTNon B/ n T.cells isola edfro% use senteric .
| ynph nodes NI MRNat IAOM 1§ 3 FWF’&"WBT"’% farget @&mﬁ{ew#f_ € invention
11111Nanonet e vaft GP6RY dspéth bél S%Ehﬁly RSB A RetAster @%&&ar&grﬁﬁ&ﬁ Hfthe target

PCRPol yner ase chai n reacti on RHReconbi nant heavy chai n Rl CReconbi nant
kappa chai n 30 bRERoRemeeriR s hostcell. s Ehswavenge mapinclude at its 5° end a leader

neavy chai n varTRBIe g AACgrpreaior kil il el ARMARIARAH b
regi on VKI nmiuneagd/obfromn Hoapped. Nuglerousisaitable/lzadealbtenaga@rkndwn as such in

ranel 00y 20 ok ec . 0SSR oe e Gl SHBRHISH: SELGhD
the host cell.
Suitable leader sequences include any human or other mammalian
immunoglobulin leader sequence, although a non-immunoglobulin mammalian
10 leader sequence or a synthetic leader sequence could be used instead. Preferably for
expression of a VH chain a human VH leader sequence may is used. Preferably for
expression of a VL chain a human VL leader sequence is used.
A suitable leader sequence for expression of a VH domain of the invention
is:
15 MGSTAILGLLLAVLQGVCA (SEQID NO:37).
A suitable leader sequence for expression of a VL domain of the invention is
a human or murine VK leader sequence. Such a sequence may be the 2C3 leader
sequence:
MRVPAQLLGLLLLWLPDTRC (SEQ ID NO:38) or a human homologue,
20  such as MDMRVPAQLLGLLLLWLPDTRC (SEQ ID NO:39).
In the accompanying examples we have used expression constructs that
include a HindlII site and consensus Kozak sequence (AAGCTTGCCGCCACC,
SEQ ID NO:41) preceding the coding sequence that commences with an antibody
leader sequence. This is suitable for expression of the antibody domains in
25  mammalian host cells. However, other constructs may be used depending upon the
preference of the experimenter and the host cell in which the antibody domain is to
be expressed.
Many known techniques and protocols for manipulation of nucleic acid, for
example in preparation of nucleic acid constructs, mutagenesis, sequencing,
30  introduction of DNA into cells and gene expression, and analysis of proteins, are

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



Agarose (U traPurem Invitrogen 15510-027 3048948 Al bumi n bovi ne
(BSA) Signma A7030 086K1230 Ampicillin Sigma A-9518 631-10992

Antarctic Waosanaiadse NEB MO289S 13 Apa | Pronmega R636 pGAagifogeBa n
H Promega R602 21936309 Carbonate-Bi car b?aate buffer Sigma C3041

076k82206 FUGENE(r) 6 Transfection Reagent™"Roche 11814443001 14069500
Go -Taqg green pol ynerase Pronega Goat anti-human 1gG (Fe fragnent

specific) antibgd tratech,Scientifigc 10 0
anti - human kap usé%%ie%glh%&rgg é&'&dﬁ@ﬁy §e$%nf1 ﬁ‘%gf’%eotﬁﬁcd%sg@%s o Satbrook etal.
and Ausubel et al. are incorporated herein by reference.

Host cells and production of target binding members
A further aspect provides a host cell transformed with a nucleic acid (e.g. a
5 nucleic acid sequence in the form of a vector) of the invention.

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.

10 A yet further aspect provides a method of production of a target binding
member of the invention, the method including causing expression from encoding
nucleic acid. Such a method may comprise culturing host cells under conditions for
production of said target binding member.

Following production by expression a VH or VL domain, or target binding

15 member may be isolated and/or purified using any suitable technique, then used as
appropriate. A method of production may comprise a step of isolation and/or
purification of the product.

Following purification of the product the target binding member may be
modified by physical or chemical means, for example to introduce protective groups

20 that alter, e.g. increase, the stability or biological half-life of the protein. For
example, PEGylation of proteins to achieve such effects is known as such in the art
and target binding members of the invention may be in PEGylated form.

A method of production may comptise formulating the product into a
composition including at least one additional component, such as a pharmaceutically

25  acceptable excipient.

The present invention also provides a recombinant host cell which comprises
one or nucleic acids or vectors as above. A nucleic acid encoding any CDR, VH or
VL domain, or target Binding member as provided itself forms an aspect of the
present invention, as does a method of production of the encoded product, which

30 method comprises expression from encoding nucleic acid therefor.

Systems for cloning and expression of a polypeptide in a variety of different

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



Sigma A7164 116K6101 Hind 111 Pronmega R604 19453528 Human | gQd i kappa
anti body. The Binding Site BPO78 247317 1L-25 (nurine) R&D Systens

I L-25 (hu st ens K- Bl ue HRP substrate SkyBi 129
f@l)zo@%l% i8R0

M ni El ute traction kit Q agen 28606 124105586 A i gonucleot1 des
Sigma n.a. PBS Tablets Sigma P4417 017K8212 PhusionTM Site-Directed
Miut agenesis Kit NEB (Fi nnzynes) F-5415 Q AGEN Plasm d Maxi Kit (25)
Q agen 12163 . . . . .
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, NSO mouse melanoma cells, YB2/0 rat myeloma
cells and many others. A common, preferred bacterial host is E. coli.

5 The expression of antibodies and antibody fragments in prokaryotic cells
such as E. coli is well established in the art. For a review, see for example
Pliickthun, A. Bio/Technology 9: 545-551 (1991). Expression in eukaryotic cells in
culture is also available to those skilled in the art as an option for production of a
target binding member, see for recent reviews, for example Ref, M.E. (1993) Curr,

10 Opinion Biotech. 4: 573-576; Trill J.J. et al. (1995) Curr. Opinion Biotech 6: 553-

560.

Compositions
Thus pharmaceutical compositions according to the present invention, and

for use in accordance with the present invention, may comprise, in addition to active

15 ingredient, a pharmaceutically acceptable excipient, carrier, buffer, stabiliser or
other materials well known to those skilled in the art. Such materials should be non-
toxic and should not interfere with the efficacy of the active ingredient. The precise
nature of the carrier or other material will depend on the route of administration,
which may be oral, or by injection, e.g. intravenous.

20 Therapeutic formulations of the target binding member may be prepared for
storage by mixing the target binding member having the desired degree of purity
with optional physiologically acceptable carriers, excipients, or stabilizers (see e.g.
“Remington: The Science and Practice of Pharmacy”, 20th Edition, 2000, pub.
Lippincott, Williams & Wilkins.), in the form of lyophilized powder or aqueous

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

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

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



127142067 Q Aprep Spin Mniprep Kit Q agen 27106 127150290 Quanti ki ne
Murine IL-13 ELISA Kit R& Systens ML300CB Quick Ligation Kit NEB

M2200s QuiviGoaneeise) 11 XL Site- Stratagene 200522-5 GiAQrSdnondih2
2010/ 038155PCT/ 1 B2009/ 007302 - 37 - Arti qlz?_UK Suppl i er Catal og

Nunber Lot Nunbers Directed Mitagenesis Ki Red Stop Sol ution (For
K Blue) SkyBio Ltd 301475 071114 streptavidin-|abell ed dynabeads

lnvitrogen S%nﬁ?f & sEVRoB Shit-Frdifl doMleHbAAGEN 23R 2R84 ndiBR: TA
Cloning(r) kit Tnvitrogen
surfactants such as Tween, Pluronics or polyethylene glycol (PEG).

For the target binding member to be used for in vivo administration it must
be sterile. This is readily accomplished by filtration through sterile filtration
5  membranes, prior to or following lyophilization and reconstitution. The target
binding member ordinarily will be stored in lyophilized form or in solution.
Pharmaceutical compositions for oral administration may be in tablet,
capsule, powder or liquid form. A tablet may comprise a solid carrier such as
gelatin or an adjuvant. Liquid pharmaceutical compositions generally comprise a
10 liquid carrier such as water, petroleum, animal or vegetable cils, mineral oil or
synthetic oil. Physiological saline solution, dextrose or other saccharide solution or
glycols such as ethylene glycol, propylene glycol or polyethylene glycol may be
included.
For intravenous injection, or injection at the site of affliction, the active
15  ingredient will be in the form of a parenterally acceptable aqueous solution which is
pyrogen-free and has suitable pH, isotonicity and stability. Those of relevant skill in
the art are well able to prepare suitable solutions using, for example, isotonic
vehicles such as Sodium Chloride Injection, Ringer's Injection, Lactated Ringer's
Injection. Preservatives, stabilisers, buffers, antioxidants and/or other additives may

20 be included, as required.

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



45- 0641 1311906 X-Gal Promega V394A 20965701 C oning of chimeric and
humani sed antibody vari abl e gene The heavy and light chain

vari abl e reggi of the 2c3 and the vari abl e regi g% t he
humani sed ‘gﬁtz?@mgl es were synthesi sed (GensArt AG) . Thg,%T ga[\)/o?£02

chain V regions were cloned into pGlD200 ¥fa Hind'!! and Apal
restriction enzyne sites. Simlarly, the light chain V regions were
cloned into pl CNlOO ia the 11 and rg; GlD200 vect or
was prepared for |i ?B‘h"e CEié%%Y‘??g"‘%cglge W“%m&g “?d“ﬁfﬁl"‘ré of

H ndl Il and Apqincnﬂmgwbhipsgﬁals(tﬁé@mlabrdﬁ@@torthe:pﬂegaﬁt mvea&tn haichese f or

2 hrs at 370C. Subse uently, 1 unit of Antarctic, alkaline 10

phosphat ase (NE’B9 fulsja lm@@émf@aﬁow@awwmeﬂm@&m %> Wit thewaeutis
to 30 mnutes tehewlﬁgﬁ@ala d;%&éeysx%d@orua%y\?%%m pugga\faet addition

prepar ati on wad then pur on a Qaquick (Qagen T ow ng
manuf act ur ed' s t¢ agthmastitodiseasdBhincludzotber onpditiens Asentiatedl Bl inflaginmtions Jugh

pKN1OO vector wa repared b igestin 0 units,of
Findl 1 and Bafecrn BaiRes S e gaffis ofhe ool o' dass it S
\évas tr gaéI ed bWi tokheAer@t bindingahdmberi@ndliidin bahpsRions thepud ) \Z]hlem biad éL-ZS
escri bed above, ser.t a X 4pg) were digested as
descri bed abovéhaaﬁﬂ‘yﬁ’gggﬁgﬁaﬁs Q?ﬁﬁw "Ié)ﬁ’atgﬁa‘?cp ﬁ@ﬁ{l%ew? CSourified
fromthe vector by Qﬁigefe&ﬁ%gmeﬁ‘sqs&mdmebommeﬁg tﬁ&@o%a%rmgm the

excised fromthe gel and purrf on a Q aqui ck col um agen
eluted in 901. inventen ey hguwdnwar@shmaftrgatmatGuwéttdlwoxvlmtqngateamt)

were carried o r

insert DNA in :(%(d nﬂ%hﬂggégbb%?\éfﬁ%%&‘)’ﬂuw %}et[t)]fb%oolf Itrl(\el%jgj &Jl%ﬁggﬂogg
Li gase and i ncwhick dalyoncldde prophylassic abatmomﬂaempmpasmi(niz@ﬁ@ to Sak
reaction was used to t sfaorm 50 of 10

The vector constiiian CEPEe ABIR R By i BRI Breichy Frbipplary
out by GATC Bi dtses,sbs M&khédiaérbated@ﬁ):ssed%ﬁ}ﬁﬂﬁﬂ6®38l55PCT / 1B2009/ 007302
- 38 - esis of yariahl e genes and site-directed t agenesi s

Vari abl e géges wer eA\s(%?rﬂr?l\QQ?%‘g&hao‘iﬁe n?ﬁﬁqtgﬁgmﬂﬁmgﬁ‘f@ M&&r nany)
Site directed %%E%@lmltl%r&ﬂ}ioﬁtﬁé {rvesticaUh tRYmatRifReredf £ ifeOR RGNt fdr | |
XL Site-Directed tagenesi s Kit (Stratagene) foll owing the

manuf act ur er s admmtriauemﬂt@wum@(@éwmﬁbﬁu ieBle RHA nut ati ons R3Q and
L82aS where the Ph“?:hﬂi’&%'\(hcﬁhét%ngﬁ #hifchi n Y- ?Q@?%ﬁ%@km ﬁxyﬁﬁ%eﬂf&
tes

was used foll ow ng manutracturers | nstructions sorp p
were coated w uhed(lo@pg'ﬁdm.thgemutlalbemefhmelagﬁcwditncuddywmﬂlH-n%ﬁlsatsored

at 4C for n fo hr ee
times in Pg§/0 6@9 weecr?ng% %ncf’ ;Bﬁf 'gg 5%1(@% |%C§B@}r%%%§ﬁ eef:v(\’/cg{en 20
(v/v)/0. 2% (W wjveRTrh miY} b @ssd \ivethe tmmaimdofae&;ybeﬁdmm mdmaadrpdlth an

super nat ant added O@Fi‘lbf concentr at éon ran e_usi 81% go bl i n uti ons
and i ncubated 4PW&Y} TeRPQSE OPYRE-¢4CSRESS mB%frfé B 81“68

i ncubat ed W t hpg@ader efithé mYEREIh hAPRAuded @ ithChditferk 2P NG yéﬁ’&&thma
conjugate (Sigm), at 1:5000 dilution. Plates were washe as before,

then 150pl of RaBpyalpdbme.ep substrate (Neogen) was added. After 10
m nutes thesreactio t
85 Rate-2% tRRRAGht mag e m%ﬂrjeﬁ Jogg.ged%%q éég.qmrm O@@gr by

(Neogen) and the optical density asur at 655nm _
bi ndi ng assays lozalvekivery mpetipdat éssltlvléor@ mmjab@dhlinﬁlte{i bg gzﬁqaglﬁdmteﬂunan

I L- 25(R&Dsys nat e buf f er

stored at ac{ SERlofs eNeRBHR ArdhBRoT SRt MolFoubebRIRAE Yible
three tinmes i nfd?B&ler Sffodivee roudd Tt}w/rwte bfmlhbmaimdnaybd%ﬁrﬂumqm the
Tween 20 (v/v)/0.5% SA. Pl ates were washed as before and

sanpl e super naPB¥sice é‘“ﬁ%‘ﬂg]&g@?"tﬁ“?l‘}ﬁe WFr“&f‘tlmt?ﬁt ?’aﬁa“é’%gf’ eTRIPBF fRTdhes
dilutions amd URedsbab fidise 3fifeatPbr th niihimikd AdLsffovey € washed as before
and incubated with goat anti-human kappa |ight chain, peroxidase

conj ugate (Sigma) alhaccogaredyith the preserpiinieation,sprapasitians providedyaaohe
administered to individuals. Administration is preferably in a "therapeutically




Experimental design of the acute nodel of Airways

Hyper - Responsi veness (AHR) 15BALB/c mice (6-12 weeks) were sensitized
by i ntrapegwiol9¥@34158dm ni strati on of oval bum n in PBS (g&/1B2009/007302
p.g/injection) conplexed with alum or ? and alumonly (controls),

at days 0 and 12. Aerosol adm nistration f‘ 1% oval bum n was
undertaken on days 19, 20, and 21 for 20 m nutes per day. Control

ani mal s 1 ecel veg RRS o TR AN S L 8Fcil (L3R, UeHDR 6 NELliBR0 8yl B

al so received an 1 ntraperitonea m ni s ion o
nouse | g@ contmayihe abieaktwraarlnotagﬁﬁ of stde@spmemqmpmh Tanddtualamannta) , or

anti-hlL-25 RH2.,5.R71V day t he an S. were anal.yzed by usin

et r ol mea ol PR o6 nd Bine CoRispOE R BlRoa AT Eent GR Thechaturd
were tested forangseletigxdMvians l:feﬂ%ﬂﬁhate@ IPecshiEdtiow of tréatidnt)le. g dscOREnsfodr

RH2.5 R71V that was 1.2 EUn Measur enent of AHR Ani mal s

wer e anest hét i ABEREC EicasEGER Seiresansibiey of|sewral Rspetitiopess and ather medical
(M ni vent 845 \6%%{-5' %@E?pr se}{ﬁ?)angﬁocg ér’rf%glwflﬁo@rpﬂlr tﬁéhﬁ%@ﬂd%ﬁx
In a

breat hs/ m n, ati vol ume of ce were nonhitor
restrai ned vvhoIJeA l@bdy(lﬁ%):lhyénﬁgrcapw (6EM7$4 HeagslsawelUK)D. ebald(1991) Antibody,

t ranspul nonary e i transducer.
After recordi ngh%g{%%g‘%J nﬁﬁa\,\ggfﬁii %81?'??6%?39 ?sdiérf@ i ncreasi ng
concent ratl ons of ad®e ptecibddowt vyl dzpedd upe nfahahmrbexdtﬁ’ féﬁeﬁshﬁfsl&ﬂingﬂ’ﬁiether

Si gna, 010 38 / 1 B2009/ 00 302 - 40 , Unit

Ki ngdon‘) CATPSDaS S JETREiS GE £ ety e a0 gepp dpine arca to be
ul trasonic neblﬂﬂehé@rh s r

3-mnute period tEDe'{qe ?gf tS V\g%tgﬁ?ﬂ mﬁﬁﬁé@@gﬁhm%ﬁgﬁ f}gggénrgf)r

ai rways resi st &bedy)ceikihe aature, of any deteeiahie lalielnslothsh W%I&r%ﬂéﬁ@ the5
Ref I | 20
Guni g ot al || 2bodyh Gl oy dpEM bofn b rhnge ttsme ZA 8L anchisnay be

Sci ence 282, 22@811ﬁ$@§8)ntra4¢ndwlym afBolus opts infusiommrmi geyerdbhoudsss
(Dec, 2001 1 M . R, et ..al Bl t. 1, 2002
(Dec, 20005 105t (oot ol st B9 8300 Splniiro iRl
al ., J | nununolinti&a&€noud Aifugidnbvek,se o4 Apurs o aﬁhlek a M‘iﬁl@i‘ ®©yal cathulative dose.
Cyt oki ne G owt

t 14, 55 2003) ) F
s i o535 Gass oy sels FoamtgRy anpau paticniywhisl iwal; ob progprionglly

Exp Med 203, 843ju§t9@f0r1;ﬂmldr3@% infahts, aﬂ@ﬂ%adjﬁtéﬁ for BthePantibodAfdinbts in
331:522(1986). 12. R echmann et al., Nature 332:323 1988). 13.

Chothia, C. & E&Jramon tMﬂOJecul%wel@i Jireatmengs u@y be 1gwated ab llypdmeewsel@y

VAIV P;?gyed ?%Nblwegkl or gm%ﬂthggl ée(zriaq%%t e%&g%h*ﬁ@éﬁ?ﬁ%é J. et ?I J.

| munity 17, 629- 633 fogbgModef aﬁmuh!etraepn Fmplylys pScoatisg Oé.l or othvm:xss a]
| munol 1 Supp et.. al ity
985-995 (2001) f inBrpoBicn E“tg 2@9‘%1}%@ d?‘F&rSE’[?F Whickimme & Sl é‘f”‘%‘ Btahhost>:
(2003) 2520. Hamdllibe dct&rm&d 3} mmtof@h&bﬂfﬁl@bxpﬁﬁﬁfen@7 Suppl 1, 15-21
(2008) 21. Papa, A Am J. Gastroenterol, 104, 15 1586
(2009) 22. Yun, Aﬂ&ﬂabﬁaﬁa?}s?ule 1§ SOpEREgipT e g Al B PR 31
3, 235-2482§ 20%ho§eﬂ¢lﬁ‘ﬁlgrﬂé1t s4oh @5 abDrNCFV. Suckibieiods Edgvbhd @B iMave the
(artificial) WD 2010/ 038155PCT/ 182009/ 007302 -41 -
advantage of a relatively short half life and less risk of platelet activation, which
may be caused by receptor clustering. Clustering which gives rise to platelet
activation could be either of IL-25 molecules or of IL-25 with FeyRII molecules, for
instance.
30 If a whole antibody, is used, it is preferably in a form that is unable to
activate and/or destroy platelets. The IgG4 isotype or alternatively “designer”

isotypes derived from the IgG1 backbone (novel Fc gene constructs W(099/58572,



AQu Val Gn Leu Val Qu Ser Ay Ala Qu Val Lys Lys Pro Ay Ala Ser
Val Lys Val Ser Cys Lys Ala Ser Gy Tyr Ser Phe Xal Xa2 Tyr Thr Met
Asn Trp Vi h& BsAla Pro dy Gn Arg Leu Gu Trp Xa3e g% 1he
Asn Pro Tf/‘lrvoﬁsnmngS Gy Thr Ser Tyr Asn_G n Asn Phe %ys Ob‘ﬁ%r-igszal
Thr Leu Thr Xa4 Asp Thr Ser Ala Ser Thr AR&-Tyr Leu G u Leu Asn Ser
Leu Arg Ser Glu Asp Thr Ay Val Tyr Tyr Q/s Ala Arg Qu Xa5 Tyr Asp

Ay Tyr Leu yr Tr G n Thr Val r
Val Ser Ser %g %F‘ilu‘mrﬁllt‘“‘f*@g@g ed’rrefp g KE(HH’ gglengeqlay
Val , Asn, Lys b& Yiked9 Suck/RE F(z?é? InsadMHonO\F/hdlé @nnbba?é%r fr§ @Hts @g. A2 or
and Xa5 is Asp, Asn or G EQ ID 14(12 - humani sed domai n

RH2. 5_S30T ( ar didbpeira)withaygl wmp@wcwuy%g for the spitones Jecapnised by sgRY
Lys Lys Pr o 20 Vi

Phe Ser Gy TyPCahieq e B Andieh e er oo Ky S ot recebile DNficoRy
Adu Trp Metsd yaltéuasscicmmsmat?ta)mm”wdu%mc@tgrs Eay n‘ﬁhrousé'rs protlesn G n

Asn Phe Lys Ay Arg-Vval. . Thr. hr Al a
Tyr Leu A u Leu AsnT% ggpdlﬂgaaeﬂigﬁr%:ﬁhe@r %‘Bvefﬁlr“ma%%ﬁg’ gll_r Tyr
Cys Ala Arg G udidiisteryd Imafdﬂryofﬁwhameﬁjcm neposition Mehick\afay Tymprisaoat
dy Gn Qy Thr Leu Val Thr Val K Ser S%rs D.NO 3 - Humani sed VH
domai n R1- 12. 5148%)ape camppient ingddition teghg tayget inding membelh q u Ser Qy
Ala G u Val Lys LysARageQifdifb semfber Mathe laventdalm eé&‘rﬁm'sﬁé?ed@l&me%@ﬁn
Ay Tyr Ser WD 2010/ 038155PC1/ 1132009/ 007302 -4 Phe Thr Gy T

Thr Met AsAOTr gorvhinatigryvith athar @em@tmeyh@snnul?agc%ly @SWWW%@CP@C&?N

L2 LA Aen DL e SR Sl s i 1R RSBt o

Asn 5 Ser Leu Awitpbl@ dosgssyf pRiwrrelBfydriveisudhyas nbprste@yidaliinti-inflgn@ateryndpg Ty r

Asp Ay Tyr Tyr .Phe Al a M Thr Leu,Val
Vol Sel sor selsFEREhPrcRn CERo et & Gty polhs P
Val G'ln Leu Vahdxﬁ]rﬁstrilﬁén of ahtlgérﬁetﬁ :Lor Wed adhﬁﬁsﬂr@tﬁ)n?f@t Ichsy ofd athéiecron’qfimbnd
Lys Va Cys Lys a Ser Ser Met, Asn
Trp Val Ar d,Se ACtie2epng exdhe x@?{ By al é‘il‘cg"ﬁ lafipg a WQ%} PE%C[PCF% ArYn
Pro Tyr Asn QG Yel&daVod B enB8hiced YucASEledthite ASE alieta-AobnisHeY, i@\ﬁlﬁut\iﬂlbl Thr
Leu 15 Thr Arg Asp Thr Ser Ala Ser Thr A1a Tyr Leu Qu Leu Asn Ser
Leu Arg Ser d salmsisroth disaiijum grpmuglycats, steggyids oy ag ipigiten of PREIVTyr Asp
Gy Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Ay Gn @y Thr Leu Val Thr
Val Ser Ser 20s3EQrhdhdda 5 - Humani sed VH domain (artificial) Gu Val

Gn Leu Val du Sér Gy Ala du Val Lys Lys Pro Ay Ala Ser Val Lys
Val Ser Cys Lys Al aTBepreggnyinpgnticBenroyities anthethed gomprisingrausing opallowing

Val A7 G 9 AL g Bl ML) o pREIANR 6 s T A en s o

Leu Thr VaI As pmilhig nSortaldd piaﬁem vivg e Al ﬁﬁlla'wmgladmlmtcatioa of AsargSdindire

Ty Lou Tyr Phiempen fbocth ey Encelipea Gree) findig mipibe. 36 ity RFpigighn
Ser Ser 30 SEQvitl, NOefamplEiiBDIS?E AVadtral BIsRing, {ndfihind-tybemisthimmuno-
2010/ 038155PCT/ 1132009/ 007 02 - 43 - d u Val Gn Leu Val Gu Ser Ay
Ala Gu Val LyBrepipdaisnpratiniy chrasaztographyt ys val Ser Cys Lys Ala Ser
Gy Tyt SevsPhe Ser RSt of BnablElr i Bininherdbd tamﬁh%y%eo Gy
Gn Arg Leu Gu Trp Met Thr Ser
Tyr Asn Gn Asdetmmcyth@nytaApg malbemate@mhﬁ*hmowofﬂmmna@n @earteaxl a
Ser Thr Ala Ty Ser Au Asp Thr Ay Val
Tyr Tyr Cys Al ga"lﬂ’?‘!é ‘@“é’ kﬁ%b%fd‘%%’*&eb‘“@g Leu Tyr Phe Ala Met Asp
;I'yr ‘(Ij'r p d y( (€] {1 fGI y ThHéreadtoutiegalf aftibrodiéalon Seamflemaly(beSE@rnnided byw@npani a: d
ni domain (artifici

Lys Lys Pro. d geapiiebuedssi RegioingapinagSiay dia s dncbiss @il crBeigiglive,

Phe Thr Aspo Tyrabdited dibigenAs fniXéddwiiRunl&bdieBatiti g&h@h@l‘tﬁ;t Cdnypld)Pandiallovedto

Leu Au Trp Met, Ay Leu Ile Asn Pro. Tyr Asn Thr Ser, Tyr n
P bind tg the antibody. Bound antlgen 1s physwgl)y separated om unbou%d anA’flsgcn

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



du
Val
Met
Ile
Val
Ser
Tyr
Val

Val

Lys
Asn
Asn
Thr
Leu
As
Thr

Gn Leu Val Qu Ser Gy Ala Qu Val Lys Lys Pro Ay Ala Ser
Val Ser Cys Lys Ala Ser Ay Tyr Ser 25 Phe Thr Asp Tyr Thr
Trwovelod8sG n Ala Pro Ay A n Arg Leu A u Tr ppdvaiszdebMoseu
Pro Tyr Asn Ay Ay Thr Ser Tyr G n Asn Phe Lys Ay Arg
Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr Leu Gu Leu Asn
Arg Ser Qu Asp Thr Ay Val Tyr Tyr Cys Ala Arg 30 Qu Asp

P val st Bt L Y 1 DA T nd R T

NO 9 - Humani seuatibbdyd chreompstitive bfn'dixigaisgay@my Al be@ised veth nvadraddbagtiGer

Ay
Ser
Ay
Ser
Al a
Val
Met

- Humani

Al a
Ser
Ay
Ser
Al a
Ay
Met

- Humani

Al a
Ay
Gn
Tyr
Al a
Val
Tyr
Val
5d
Val
Asn
Asn
Thr
Ser
Asp
Thr
du
Val
Asn
Asn
Val
Ser
Asp
Thr
du
Val

Al a
Ay
Gn
Tyr
Ser
Tyr
Asp

du
Ay
Gn
Tyr
Ser
Val

Asp

du
Tyr
Arg
Asn
Ser
Tyr
Asp
Thr

A u Val L Pro Ay Ala Ser .Val,Lys Va

Tyr Sorentibn S Pl of of e lgEtk MR SRR on ol e R o
Arg LeundltildmBy bt @ figbibch@thel bidspior oPlageriye vﬁmpatmu@hsoléfbu
Asn G n Asn Phe Lys Ay Val Thr Ley Thr. Val Thr Ser
Thr SAl é‘bWPt'?_erF e@‘ﬁﬁ‘@b@%%"%ﬁs Sutiable é“‘S@FhI@'“GS %E‘ TH POTGF%F’“
Tyr Qfﬁ-h&da‘?mﬁé’ %hg% %t_l'ﬁ'lm Tekhs REP ﬁlﬁébfg%ﬁrdﬂ%geﬂ_ﬁérd Eﬁhﬁlclﬁhé‘
Tyr Trp G Leu Val Thr Val Ser Ser é

sed Vumnmpbﬁn@aimqfl cial) Au val Gn Leu Vval GI u Ser Gly

Val Lys Lys .
Tyr Ser Phe d?héjr @5 r@isy éﬂfﬁe I%%[érf) }@‘Seﬁhi}ffco\f@qafﬁ Qé??\ljﬁﬁt éﬁ&ﬁ%
Ar g LeundBrial Tugh dsllﬁeﬁbgfadlsdmt hrleeol/éan:dﬂmagn‘E}ac oAparaﬁgneG:,ymﬂIhr
G n.Asn Pe Lys d Val Thr Le h Ar.g,.Asn Thr Ser
ThiiOa Disfitcallprahimpally aifle diensd b af bl i ioe o
Tyr Ty "de@éﬁb}%lsﬁgnérs% Gt VisGally obsérvas Rlerynidally deBidtel)or offieBvibe a
Tyr T 4 Thr Led Val Thr Val  Ser. Ser SEQ ID NO 11
VH r@ﬁﬂ‘i‘i‘i n

sed T(ham mplieelalas maybe enzymes whigh gatalyge partions thatdpvelgn,

Val Ly
Ser thyr_llc_%erﬁlgg E@o@;&r%ﬁ&e%ﬁ%g¥§in é}ér%w\é%mir gle%fér? ;Jxﬁl% 1%' ar b Fnay

Leu G beTngdedulasly@xgitabde; su¢lethmsqlﬁcnpmcn5an31mrrs lﬁt\yeemeyergh rstagérresult

& 5 Sl b ol 2 B S,

Tyr Cysnfies viedjin 006606 OBB bioSHIETs 1 BRADAVT 80 BiotidStrepBhvidiAspd

Val SerNaire elpfitdeReon el B ini n (ar i1 cial)

uVal Gn Leu theeigualsgéne@tyd BJ« mdﬂlauavéinaeﬁf»répb&erjl@awsA&a@ b‘aer

Lys
Trp
Pro
Leu
Leu
Ay
Val

Val

Lys
Trp
Pro
Thr
Leu
Ay
Val

val

Lys

Val Ser %/ ys Al a Ser yr Ser, Phe Ser a@¥
val Ards W@&F‘&e waéméal;ﬂe d’f‘r?l%? gr relativeylata of B‘elfFléV WtL@GY P}r@mg

TyrzoAsqngryplg (ymml a8 kes E5yr Asn G n Asn Phe Lys Ay Arg Val
10 Thr Val Thr Ser Al'a Ser Thr Ala Tyr Leu Gu Leu Asn

Arg Ser G u Thg prevent igyeptivmplsaproviges theyse af sitayget bigding Aaganbey as

a
Sor - SetodieabiRpstie Mitedt el Coftolfideristhy s (6 sdsPmid of
A@n Leunédalhnr@ the Iseel dﬂayltlgdnan@sammlbylemldyym PraggetbindifiganSaber as
Val Al a S 2he Th

Val  Ar Gl bpscat jmnondh EBpeen ey | W b Bt
Tyr25As phidiyal aébaatwnUﬂboﬁ&r frond anbaind GhiigehSindtrequised. Ginkiy 4

Leu Thr Arg Thr Ser Ala Ser Thr AIaTrpkg, uLu

Arg Serremrmg cylfg to Hyeyjangs} blfrijvg mgmbes s thtz §c 0&%«‘&1 %ﬂge
Tyr Leld)ca—ME 01? Bﬁdﬂg@s Bﬁé pﬁ%ﬁllfﬁ)’ rTHd @p&ie\f nfdl&tufd Mayl Bireck§ br Val

Ser Ser - Hunani sed VH dormain (artificial)
Gn Leunm@ptl&@nesm d@gtaw,@n@lpmfmbly mwsm@em@ats yWha|ligkagerof

val  Ser, p%r ﬁ%&cﬂe?m%? be ngctlI/er nﬁﬁfectly, covalently, e.g. via a peptide bond
30  ornon-covalently. Linkage via a peptide bond may be as a result of recombinant

expression of a gene fusion encoding antibody and reporter molecule.



Phe Thr Asp Tyr Thr Met Asn Trp Val Arg Gn Ala Pro Gy 30 Gn Arg
Leu Gu Trp Ile Ay Leu lie Asn Pro Tyr Asn Ay Gy Thr Ser Tyr Asn
Gn Asn P Arg Val Thr Leu WD 2010/ 038155PCT/ 02
-46- Thr (}gplz@gﬂfﬁsr Ser Ala Ser Thr Al aAgir Leu Gu Leu%l%‘g)%é&%0
Arg Ser Qu Asp Thr dy Vval Tyr Tyr Arg Gu Asp Tyr Asp Gly
Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Gly Gn @y Thr Leu Val Thr Val

Ser Ser 5 SEQ ID NO_, 15 - VK donmin of 2 I\/Url ne.

SLGDRVTI S CSASQG sﬁhe{EﬁSW%etﬁ‘?'tﬁlﬁﬁ*%Eeﬁ_ g Rvefs'oF dgen drelty,
L HSGVPSRFSGSCSEY liploling N taFisbhindi Kg@%ﬁ%&@f@ﬁ@&l’&qnﬁémfbﬁ fStRamble in a
NO 16 - Nucleic_ acid encoding VK domain of 2c3

GACAT CCAGAT GACTISERRCINSIETECAGCCT GAGCGCCAGCCT GRGCG

ACCGGGTGACCAT CAGCT GpFFET

GAACT CGT AT CAGCAGAA LR CGWE%WT%%‘M of the present invention
TACACCAGCAGECT ashthasChit8 I alemrGreass T dees3oAdale mode according to their
GCTCCGGECACCGACT. GCCT GACCAT %%AACCCGA@A

TATCGCCACCTACTR ACACCTTTG
GCGGCGGAACAAAGCTGGAAATCAAG 20 SEQ ID NO 17 - VH domain of 2c3 with

| eader sequenc&xémples ne)

MVLSLLYLLTALPG LSEV LVKP CASGYSFTD
| GL IN P YN GGTS Y%%@@E ‘?G\‘%’%/E @%@rﬁe%ﬂﬂ@gnﬂw géﬁlﬁk{ﬁ’#d%w
YYCAREGYDGYL YF AME oF e MRI&K it rafdNénéz O tH:Dfo Bk RxPeriméntationNucl ei ¢ abel
encodi ng VH domai n of 26
ATGGTGCCTGT GTACCT GACCGCCCTGCCCGGECATCCTGAG
CGAGGTGCA B:AGCT GGTGAAGCCTGECECC
AGCATGAAGA\TCAGCTGCAAGGCCAGCGGCTACAGCTTCACCGACTACA

PEAACCTGCGAATGGATCG 30

GGGCAGQ-(I__;GCCACCCT éA 1(§SgrA wa%@é}@c%geader sequence is shown in

GAACTGCTGTCTCTW gﬁﬂ&gﬁm&e offthe CDRs loops, as

2010/ 038155PCT/ I B2009/ 007302 - 47 -
GAGAGGGCTACGA e Fabaicrare Eh ISR NOrecEE(REQ ID NO:30) and L3 (SEQ ID

LLLAVL QG\,CAEVRS?Q%@%%&%Q Wahdites RSERORANE SATBIR i) S

PGKGLEW G | FPGhenahi¥SpseBeVTh SyiicEriNT Akt @msmeco@mmy chain (SEQ ID
YYCARQWPPEYSGAPGUE DIVIEOGT IVLYSS . SFEQt RnNBIR e NGk flcas¥61 GEQ 1D

encodi ng AY393

awwmwmmm@m@sm@g SBRODTRGIE)A
GTCTGGAGCAGAGGT GAAAAAGOCGGGGEGAGT CTCTGAAGATCTCCTGT  AAGGCTTCTGGATACAGL

AGAT GOCCOAAGERR T LR LA P AT T CoTaTen

CTCTGATACCAT AT ACAGCAQatb6 st BEGANGRRRIOMT SéfuercEs Wad\enalised to identify acceptor

TCGACAAGT CCATCAATA ACCT
CACGCACACCOOCA AT TR R EEAOR A LR ARIas BT antbody sequences comprises

AGTGGCGCATAT
T A e L e A 0O ARG ST AT U

MGSTAI LGLLLAVL SGVasEyRENQSRmERTR PGS iRd smﬂ@Aﬁsvsﬁﬁgﬂr the highest VCI score,

SSLI CATOT AW G EE SR BCOTE 1 Uk D3 S T8 B8y e

aci d encoding tRafaited tdrase nor(sarved faopilergths for H1 H2, L1 and L2 were d1scarded. The

AT GGGGTCAACCGCCA TGGCCT. wmmw;g%@ghecked to eliminate
CTGTGCCGAAGT FERESRALE]

GGGGAGT CTCTGAARAh £ntéel heXPoNiE s HeTT S TACIUOF ¥ Adfedield and mouse antibodies. rThose

CTACACCATGAACTGGGT
ATTWTATTMMWA%E&&%%?OW0“5 were also
CAAGGGOCAAGT CAGEATTEGAGT CGACAAGT CCATCAATACCGCCTAC




WD 2010/ 038155PCT/ 02009/ 007302 - 49 - SEQ I D NO. 27 - AJ399823 VH
domai n (human) EVQLVESGAEVI CI CPGASVKVSCKASGYSFSSYG HWRQAPGQRL EWVG

W NGAd GTW%LTRDTSASTAYLELNSLRSEDTG\/YYCARDP 5 PpCTAB2009/007302

YNNYAAELD S SEQ I D NO 28 - Nucl eic acid enco&)i ng AJ399823
VH donmai n (hurman) GAGGTGCAGCTGGTGGAGTCT GAGGT GAAGAAGCCT GEEGECCT
CAGTGAAAGT TTCGTGCAAGGCTTCTGGATACTCCTTCAGTAGITATGGT 10

AT CAMGOT ARG Of T DeAEA IR P FIRCIREART LT TCA

GGATCAACGGT fhe heg TTTCAGGG

CAGAGT CACCCTAACCAGCH X MCCT W@Gﬁﬁ were identified. The sequence,
CTGAACAGCCTGAGATCTGAAGA%I_ (@GTATATTACTGTGCGAGGG _ _
ATCCCTACAATAAC P36 s tamay S hesrrdSEQIRIIOAAS with only 2 different VCI

CCTGGTCACCGTCT | | s i i ,
SASQE SNYLN 20%&@? g%ﬁ&agswgfuggsﬂ?‘kﬁcﬁﬁ IS A °?ﬁuﬁréfe§£z)’l Ee\’f{%g')é’fﬁéf enpes-
I D NO 31 - Bi glthe@halysis QDS r¢strof the EpmeRydidePienc shoSEQ9 dbt pE Bsidues are

He Chai n CDR1 [ . M\ . EQ. I 3 v '
oY 1% ol Bh s B M B
10 A), Sssaiosmisir i e 10
Heavy Chain CDRYJUESIES ‘I}‘Féi’ag}’l is EMN&%R%%M%E@I@Q%@CWIF the
domai n | eader sgaueRGrs fedOvMERERM Ak QVLQGVCA SEQ ID NG 38 - 2C3 WK

domai n | eader sedquence: MRVPAQLLGLLLLWPDTRC 15 SEQ I D NG 39 - Hunmn
VL | eader d8quence: HymwReratE 8 (s N Joor keosthee)! 7 mthenthaa the AR ggsidues tound

o et AL B A ARHorat oo i mrision

TGT GCGCCGAGGT GeAGG TdsehebRG\BUSBAGOEBAGBFGANGAIECI residues.
CAGGCGCCAGCGT CAAGGT GT CCTGCAAGGCCAGCGEECTACAGCTTCTC

TGOAT COGCCTCAT IR A AL AR RsA

ACBHGENAS Figure 4 and was named

TGCGCCAGA  } @A@%‘ework sequence are from

GGGECCAGGECACCIAIRGMGHRANIINGAA6FS as definsdiy Kdbal\idedtom 2450 A2 khecORA®ASUS
sequence (artificial) 30 AAGCTTGCCS,CCACE W, . | h
2010/ 038155PCT/<eREO8Y/ feRrpispenuenegand a HlindIll resrgctionstitsihayecgraddyd while at the
patents, publi shegdy apRbAIGREt O R hat BdcRBMGE Thé tds@ItiDEEiRls Rreo@issist the
incorporated by reference in their entirety. Wile this invention has
been parti cul ardxpreshewrectarsiantbibie Kiopedcamsensussearence irciatgndes temaxinise
enbodi ment s,4t hereof | | ] ) N i i

art that vz?r0 io srag “aﬁ‘B‘f?%%‘{nN gl(r?kn%la é#ﬁrog)g?tgﬁ s?t\é%{}%%@e %égthtﬁﬁ%ﬁrrg’intr?g@were
wi t hout depar t ifognd inoke hunsandsed heavyfchaine Thepetity afithe peptidp akssege Isife whe

appended cl ai ns. AINMS 1. A tagget, bindin nmber that binds, | L-
conpri sing an éﬁﬁeﬁ%&’y ai?ﬁlyﬂlﬁrfh? ﬁ%f’ﬂla[{) prc?éﬁ?‘ﬂﬁoggesarﬁ%o&%mé%aﬁngqﬁlf-sﬁéﬁgﬁ
SEQ I D NG 25 aﬂﬂlﬁﬂﬁlﬂi&é@ﬁ@&%?ﬂﬁtﬂﬁﬂﬁﬁdﬁth&*ﬁﬂl ﬁlﬂaddﬂ@e@ébhced@iﬂi&ﬂeﬂve betlween
conprises SEQ I.D NO 1: u Val Gn Leu Val Gu a u Vi
Lys Lys Pro G yYGhatheGrteyminal gnd ofishe signal ES}%SEWE%‘QR e ﬁdﬁgﬂﬂ‘re@&f
Phe Xal Xa2sTyrgghiyr Met Asn Tip Val Arg Gn Ala Pro Ay Gn Arg Leu
GQu Tip Xa3 Gy Leu Ile Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Asn Gn
Asn Phe Lys Gy Arg Val Thr Leu Thr Xa4 Asp Thr Ser Ala Ser Tin Al a
Tyr Len G u Led-ighiphegadrameyvork gnatsis g u Asp Tin Gy Val Tyr Tyr Cys
Ala My Gu Xa5 Tyr Aspufhet of Himbe HelthaiR Hanfb@rMalit e badvaladd ¥
Gn Ay Tin Leu Val Tin Val Ser Ser wherein: Xal is Ser or Thr;
framework scores were identified. However, after consideration of the three top-

scoring sequences, all were discounted. The first because this light chain was from
30  an antibody that has been shown to associate with amyloid fibril formation, the next

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



Xa2 is Gy, Asp, Ala, Ser, Val, Asn, Lys, Tyr or Met; Xa3 is Met or
Il'e; Xa4 is Val or Arg; and Xa5 is Asp, Asn or dy. 2.The target

bi ndi ng megBehoRksgs @l M1 wherein Xa2 is Ay and Xas i gg?@@g
3. The target 1|,r:1bd&|‘1ng menber of claim 2 vmmgéel n Xa2 is ay aog S

Asp. 4.The target binding nenber of clai wherein Xa | is Ser.
5. The target binding nenber of claim1 wherein Xal is Tin. - 53 -

6. The target bi.ndi nmenber of claim 1l where 3 1S t. . 7. The

Par gt b i ng TsnbRs PR aierisnialnmAn it Pn'tS e vy ek

bi ndi ng nenber refduel shoutdlbedvasaiéed. Xa4 is Val. 9. The target bindi ng
menber of claim1 wherein Xa4 is Arg. 10Q.The tar%at bi ndi ng. nmember__of
claim1 wherein the Ihgasdbeg 59@:13“035285’ daffered in wyoeY ETesigngsn 4P and Y71F

comnbi nati ons: Id%nm
31 48 72 100 Seq h oiherthalli é(g’g%%@ﬁgﬁ]g%w@%% e °rl'<‘3|s°°$&

Met Val Aspd were very similar but have either L73F or I83F mlsmatches Pheny]alamne isa
relatively large change and appears to be conserved in these two types of light
chains. Further analysis of 2¢3-like light chain frameworks found a significant
number that have a valine at position 83 combined with leucine at position 73 and
thus provides an alternative to those frameworks with a Phe at position 83. In view

10 of this the inventors selected a light chain, AY510106, which is a V83 light chain
with the same CDR loop lengths as 2¢3. The sequence for AY510106 (SEQ ID
NQ:23) is shown in Figure 5.

The humanised construct of the light chain of 2¢3 (RKA)
The humanised kappa light chain construct is shown in Figure 6 and named
15 RKA (SEQ ID NO:25). The leader sequence and framework sequence are from
AYS510106 and L1-3 is from 2c3. At the 5’-end a consensus Kozak sequence and a
HindII] restriction site has been added while at the 3’-end a BamH]I restriction site
and splice site has been added. The restriction sites and splice sites are necessary to
clone and express the construct in pKIN100 expression vector and the Kozak
20 consensus sequence is intended to maximise protein expression. N-linked
glycosylation sites have the motif NX(S/T), none were found in the humanised light
chain. The quality of the peptide cleavage site was assessed by applying the Signal P
program to the amino terminal peptide sequence of 2c3 RKA. The results confirmed
that the VK1-A20 leader sequence was cleaved between the residues TRC (at the C-
25  terminal end of the signal peptide) and DI (at the N-terminal end of FR1).

Comparison of RHA and RKA to chimeric 2¢3
The humanised 2¢3 heavy chain RHA and kappa light RKA ¢cDNAs were
synthesized (GeneArt AG) and cloned into the IgG1 heavy chain expression vector
pGI1D200 and the light chain expression vector pKIN100, respectively. Initially,
30 heavy and light chain ¢cDNA constructs from chimeric 2¢3 and the humanised

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



SEQID NO 3 Thr Ay Met Arg Asp SEQID NO4 Sc Ay Met Arg Asp SEQID
NO5 Thr Ay Met Val Asp SEQID NO 6 Ser Asp Met Val Asp SEQ I D NO 7

Thr Asp MejyoAoghodsRsSEQ | D NO8 Thr Asp Met Val Asp SEQdReNesSo7ser

Gy lle Val Asp

10

15

20

25

30

-30-

supernatants from the transfected cells were used in an ELISA to measure antibody
binding to IL-25. The results (Figure 7(A)) indicated that humanised antibody
comprising chimeric 2¢3 light chain with humanised heavy chain, RHA, bound
significantly less to IL-25 than antibody comprising chimeric 2¢3 light and heavy
chains. In contrast, equivalent binding to IL-25 was found for the humanised light
chain, RKA, or chimeric 2¢3 light chain associated with chimeric 2¢3 heavy chain.

In an attempt to recover maximum binding for the humanised heavy chain,
the VCI residues A67V and I69L were replaced by mutagenesis. The antigen
binding of the double mutant RHA_A67V_169L and RHA_169L combined with the
light chain RKA was compared to that of chimeric 2¢3. HEK 293T cells were co-
transfected with the various mutagenised heavy chains and RKA and the supernatant
used in an IL-25 binding ELISA. The results shown in Figure 7(B) show that
maximal antibody binding to IL-25 was only partially recovered by the replacement
of both A67V and 169L residues.

Further mutagenesis was carried out on RHA. The amino acid replacements
R3Q, S82al. were made and the supernatants from transiently transfected HEK293T
cells were used in an IL-25 binding ELISA. The results in Figure 7(C) show that
these replacements had little or no effect on improving the humanised antibody
binding to IL-25.

The conclusion therefore was that the light chain humanisation was
successful and did not require further modification whereas even with further
engineering of the heavy chain the humanisation based upon transfer of the CDRs

into a heavy chain with apparently well conserved VCI residues was unsuccessful.

Example 1 — Design of High Affinity Humanised Antibody

The framework AY393094 failed to provide a satisfactory humanised
antibody despite the replacement of vernier or canonical residues, giving antibody
framework regions with a high sequence identity priority over VCI score. This
method identified a different class of human frameworks. Of these, the one with the
highest VCI score was selected. Its leader sequence was unknown so that of the
VH5a leader sequence was used as a replacement. The sequence of the human VH

domain selected, AJ399823 (SEQ ID NO:27), is shown in Figure 8.



SEQ ID NO 10 Thr Gy Ile Arg Asp SEQID NG 11 Thr (fly Ile Val Asp
SEQ ID NO 12 Ser Asp Ile Val Asp SEQ ID NO 13 Thr Asp Ile Arg Asp SEQ

I D NO 14 T, Val Asp 11.The target binding nme m 1
which is a‘béaﬁﬁﬁlsz%g 1)2, scFv, Fv or dAb anti body fragrpa%]ﬁ%9@2{%l2

12. The target binding menber of claim1- whi ch conprises an anti body
constant region. 13. The target binding nenber of claim 12 wherein

the constant region.i human | o) 04 nst.ant regjon. .14. The
target binding nenbétf%(gﬁ{SC‘V%YFmpl%Gé;W%ﬁﬂ%Sﬁﬁg‘%saé’gag @?deh gdy
15. An i sol at ednfibtdlyGias térficd RMU. CThe%@@%b@@%thbCSHQm@&) aemmmﬁve
encoding the VI-1 domain of claiml. An_expression vecto

conpri si ng t he NALEPRSFVed Yi(d residues éWQW@p’@p el §7; Arailband Ehra73 (Kabat

%0”‘“ er.  17. nimBOsdg) Chleke £RIALY 28 rdfliPeRERTSs Y c e € bR £ Alsp&idLIy
. 5 The humanised heavy chain containing all the VCI replacements was termed

RH2bcdef and was tested in association with the light chain RKA. The supernatants
from transiently transfected HEK293T cells were used in an IL-25 binding ELISA.
A comparison between RHA and RH2bcdef showed improved binding to IL-25
compared to RHA, but failed to recapture 100% binding exhibited by the chimeric
10 2¢3. The conclusion therefore was that an alternative approach to the straightforward

humanisation of 2¢3 was required.

Example 2 — CDR Modification of RH2bedef
Two CDR residues were found to improve potency of the humanised
antibody. The mutations D31G and G96D were introduced into RH2bcdef and used
15  to transiently transfected HEK293T cells. The supernatants were used in an IL-25
binding ELISA. The results in Figure 9(A) show that the D31G mutation recovers
the potency RH2bcdef to the levels of 2¢3. However the G96D mutation, Figure
9(B), increases antigen binding potency substantially beyond that of 2¢3.
To test if the two mutations were additive both were incorporated into
20  RH2bcdef. Supernatants from transiently transfected HEK293T cells were used in
an IL-25 binding ELISA. The results shown in Figure 10 suggest that there is a
small but significant increase in potency humanisation by incorporating both CDR
mutations.
Our data also indicate that in addition to Gly or Asp, position 31 could also
25  be selected from Ala, Ser, Val, Asn, Lys, Tyr or Met to maintain similar binding
properties of the antibody.

Example 3 - Residue 96 (Kabat) Modifications
In order to better understand which amino acids can be tolerated at residue
96 the glycine was replaced by mutagenesis by representative selection of amino
30  acids. The following mutations were made to RH2bcdef: G96Y, G96N, G968,
G96L, G96K and G96E. The expression constructs were co-transfected with RKA



18. A method of producing a target binding nmenber, the nethod
conprising culturing host cells according to claim 17 under

condi ti onswbabigase@sicti on of said target binding I'TEnberPCT/ﬂ;a]()g,fﬁgﬁoz
met hod according to claim 18 further corrpr3| sing isolating said target
bi ndi ng menber.. 20. A method according to cI aim 19 further
conprising fornulating the target binding nmenber into a conposition
including at | ‘H mﬁi : ] | {:]

conpri sing theelt?' tSl)rget ﬂd%?l%l? drqrgll" o Q@%frﬁ]u%édalﬁéngg%%&hgguszq' The
phar nmaceuti cal Irysmsskapmaibhm oxna.ruhe embstltunoﬁﬁf aspaiZfle afrliwitiouﬁﬁcbs'iaspwaginﬁ

claim?21l in the formaof a owder. The .t ar blndlng
member of clai i 4 SRUYRIENY p#% aklﬁg%?tﬁ’gﬁfmg'fesE?Sw&ﬁﬁi‘%ﬁosg
24. The target deirirgénisg efmﬂbﬁrblﬁlngcioaLmslsﬁ@flsnug@aduﬁxhaatilreefa&m]iotmcy

prevention of an i.nfl tory . bowe| djsease. . The target bjnding
member of clai Mo Mgdedhe pbSiREOR by glufe ‘HPICB#%%/WFW harged residue;
ul cerative colidhdar to 2§artdeert hﬁﬁ;%‘éfcoﬁﬂlﬁﬂizki'iﬂat %rmgﬁnﬁfchﬁxlgé'lﬂ& 1 nrh'ée
in the treatnent or prevention Crolin's disease. A met ho
produci ng a hurmmré)@dola@wmelwahqdpmmcrlﬁ_taszsnmpmy corrprl ses: (a)
provi di ng an anti body VET donain, wherein the VET domain conprises
SEQID NGO 1. du Val dn Leu VaI GQu Ser Ay Ala Qu Val Lys Lys Pro
Gy Ala Ser Val Lys A(abrdfi@ly, @ysidue\ps (KlabatSmta A \dofipin dahe fdlential mayaie
Tyr Thr I\/EtOAsnTl Val ganAlaPro Gy Gn Arg Leu Au Tip Xa3
Ay Leu Il d0AsPPHBeRIASHIEREy @y Thr Ser Tyr Asn G n Asn Phe Lys
@y Arg Val Thr Len Thr Xa4 Asp Thr Ser Ala Ser Thr Ala Tyr Len Gu
Leu Asn Ser LerExangpleSer Deieamiksny the Mifdnyal YabuiteyrienT yf MOyse VCBR &vidnestor
Xa5 Tyr Asp 4 r Leu Tyr Phe Ala Met Asp Tyr Tip Gy Gn dy Thr
Leu Val Thr Val r Ser wherein: Xal is Ser or Tin.; Xa2 is Gy, Asp,
Al a, Ser, Val, Asn, IhYfder fE)/tﬁln%lsé/ﬂ{e potentlglﬁnnnunxgémt ﬁnﬂ\&f oPthe htianis@p
is Val or Arg; and Xa5 is As Asn or vy (b) conbi ni ng sai d
VH domain with aatlm@rlhmdwraé@ tammwawhvnummfwrtne apyinpacid frameverkdy

nol ecul es, er, Vi t
CDRs 1-3 asl‘ﬁ'getr&%l%eﬁ%gﬂrgli? %‘E’Zaéﬁ%g%g%@(‘;gé%l ?gEN%E é];g)@ ; 506‘]-53%%? @%@r gnd
NO 30) and 89- dd (@E@Qllmmwemrptsrfmpw initdlly fofr WEQr¢moveditd Klentify which
(c) screening §Q§]&|? é{“ﬁgﬁj‘ o?chul es for binding to IL-25; and

(d) selecting an an §”Whi ch has enhanced bi ndi ng to
| L- 25 conpared to tMutmmd,&nhncbf)dyre@@platdedmthttheeﬂﬂogamuzbdm&mt| body

i s based. n d nucl ic acid |ses a nu | eot i
sequence encodlfﬁﬂ1 feé yets ¥ ﬁwt%ﬁﬁﬁfg?ﬁﬁsﬂq“o E’@"S eé"?ﬁ‘lt
the target 20i ndhdgCIBRIRBONDPINdR A NN the SupEraatdmB WeRClkste®inGin 1&-25 bmdmg
medi canment for the therapeutl c and/ or prophylactic treatnent

asthma. 30, UELISA. Sweritinglysvas ﬁm%@atrfémdusmgélpediww ERANR67 or
manufacture of mrﬁéh@ﬁgrﬁ@hheineém&mfgaﬁﬁéwm Gra@ il BEctbd. & %QﬁlélﬁgMe@at

treatnment of inflammtory b di se
bi ndi ng nmenber 48fbagk tithe mufine Ilhdndrmﬁbawumnd?caat qttedi. carrent for t he

therapeutic and/or og\%bé(lj ﬁl%%&eltlgqu% ﬁ%ﬁérﬁ %Etln atf il éngﬁﬁ{)ﬁ ! 3%}%%8 to

Use of the target bi e man ure
medi canent 26or habeea ﬁd:tamaptewffact embiihdingps Hphy.| Betdferetthiecainaimsion afas that

Crohn's di sease., 4433..10 I 009/ 0073Q2,1/.22 EN )
LI STING <110> Eh; s MupEg 5%'%%!5? WoR YR fab%dait%esﬁgﬁ%% antibody.
Jillian McKenzime ofiedfitiucsdRPbé\bittiep abugSorAgdianst 1 L-25 <130>

4433.1001002 <150> US 61/101, 293 <151> 2008-09- 30
In order to identify an optimal final humanised heavy chain a new version of

the heavy chain was synthesised called RH2.5 (SEQ 1D NO:4) that contained no

30  murine VCI residues. In addition, two modified versions of RH2.5 were made with
either the VCI mutations S30T (SEQ ID NO:3) or R71V (SEQ ID NO:2). The
binding of these three new humanised antibodies to IL-25 were analysed by ELISA.




<150> GB 0817891.5 <151> 2008-09-30 <160> 41 <170> Patentln version
3.3 <210> 1 <211> 122 <212> PRT <213> Artificial sequence <220> <223>

Synt hetic Humani sed VH donmai n <220> <221> VA
(30) - (30) OIS S Sor or Thr <2005 <2215 VAR ANT <5§J§E2(°§%7&3>°(231)
<223> Xaa is Ay, Asp, Ala, Ser, Val, AsA3-Lys, Tyr or Met <220>

<221> VARI ANT <222>(48) .(48) <223> Xaa is Met or Ile <220> <221>

VARI ANT <222>( <223> aal Val aqr Arg <220> <221> VARLANT
<222>(100) . fes&'% ska‘anerg Halyvag O‘@ﬁ%é%%“%"@'h‘ /'?'FF

Leu Val Qu S&Iddfﬂo)i of530 O LR YR exhiéﬁcéd)dﬁnd?ﬁ%?lo(ﬂu)h&ﬁllﬁ-ﬁ%gﬂlﬁf
4433.1001002 PCT/1B20091007302 2/22 Ser Val Lys Val Ser Cys Lys Ala

Ser Ay Tyr Ser Phd hx%orxaasomere@@;ﬂss@tswfrthwem thi positigins AP gnds7 hof

acn ay @y Tive SaP §ftn el oD, SRR G bElinh AR SAPTR R o

Lea Thr Xa& AsYreFpectigely. Al a Ser Thr Ala Tyr e5707580

Example 5 — Antibody Thermostability
The thermostability of RH2.5_S30T (SEQ ID NO:3) and RH2.5 R71V
(SEQ ID NO:2) was determined. Antibodies were held at various temperatures for
10 minutes then rapidly cooled to room temperature and their ability to bind IL-25
10 was measured by ELISA. It was found that the 2¢3 chimeric antibody (control)
retains greater thermostability and is active up to temperatures of 75°C.
RH2.5_R71V remained active up to 65°C and RH2.5_S30T was active up to 60°C.

Example 6 - Non B/non T Cells Bio-assay of the Humanized Antibodies
There are few in vitro bio-assays available to measure IL-25 activity. One
15  potent assay is measuring [L-13 release from Non B/non T (NB/NT) cells isolated
from the mesenteric lymph nodes of mice. In this assay cells were incubated with
IL-25 and varying concentrations of antibody, and IL-13 was measured three days
post stimulation. The results showed that the murine 2¢3 antibody only partially
inhibited IL-13 production. In contrast, RH2.5_R71V and S30T both ablate IL-13
20 production and RH2.5 significantly reduced IL-13 production. Interestingly
RH2.5_R71V and RH2.5_S30T both still showed complete inhibition of IL-13
production at concentrations as low as 0.25 pg/ml but some small levels of cytokine
production can be found for RH2.5 at this concentration. These data are consistent
with the notion that the humanised antibedy is more potent than the 2¢3 chimeric
25  antibody and that the mutations R71V and S30T have enhanced antigen binding
potency.

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

then challenged in the presence of the anti-IL-25 antibodies. The results in Figure



Leu Gu Leu Asn Ser Lea Arg Ser Qu Asp Thr Ay Val Tyr Tyr Cys
859095 Ala Arg Qu Xaa Tyr Asp Gy Tyr Lea Tyr Phe Ala Met Asp Tyr

Trp 100105480 fdesiskn Gy Thr Leu Val Thr VaI Ser Ser giaradhdPoswl 0>
2 <211> 122 <212> PRT <213> Artifici sequence <220> <223>

Synt heti c sequence: Humani sed VH domai n Rl—zl "5 530T <400> 2 G u Val
Gn Leu Val Gu Ser Ay Ala u Val Lys Lys Pro Ay Ala 151015 Ser

val Lys Val Ser1 3f%fshla¥vsth§|tﬁle ﬁﬁR rcéslyonl_é/ %a?ﬁBcl@B %y%% aa%t}’on-r&f r508|9£§g§g per

mouse of 2¢3 but not blocked when the dose was lowered to 50pg dose per mouse.
In contrast, AHR was blocked using only a 50pug dose (2.5 mg/Kg) of the humanised
antibody RH2.5_R71V as shown in Figure 13(B). These data further support the

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

Example 8 — Colitis Treatment

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

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

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

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

25 Animal weights were measured daily following treatment as above.

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

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

(Figure 14B). The animals treated with oxazolone and anti-IL-25 also lose weight



Thr Met Asn Trp Val Arg A n Ala Pro Gy Gn Arg Leu Qu Trp Met 35.
4045 Gy Leu Ile Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Asn G n Asn Phe
5055. 60 g Val Thr Leu Thr Val Asp Thr Ser Al a
Tyr 55207508 858 02002 bt I 'B2000) 007208 3 22 Loy ELNTERINAS
Lea Arg Ser u Asp Thr Ay Val Tyr Tyr O}§'859095 Ala Arg Qu Asp
Tyr Asp Ay Tyr Lea Tyr The Ala Met Asp Tyr Trp 100105110 Gy Gn Qy
Thr Lea Val Thr, Va er Ser, 115, 120.<210> 3 <211> 120 <212> PRT
<213> Artifici &f° Ea W frend.tpggain weighy moregapilythan.t 58&%?&‘%’&18&‘%"5"%3'

treated group at day 3.
Materials and Methods
Abbreviations
5 AHR Airways hyperreactivity

°C Centigrade
bp Base pairs
DMEM Dulbecco’s Modified Eagles Medium
DMSO Dimethyl sulphoxide

10 DNA Deoxyribonucleic acid
ELISA Enzyme linked immuno-adsorbent assay
FCS Foetal calf serum
FR Framework
g Grams

15 HEK293T Human embryonic kidney cells expressing SV4Q large
T antigen (HEK 293T cells)

hr Hour
HRP Horseradish peroxidase
IgG Immunoglobulin
20 mAb Monoclonal antibody
min Minute
NB/NT Non B/ Non T cells isolated from mouse mesenteric lymph nodes
NIMR National Institute for Medical Research (UK)
nm Nanometre
25 0D Optical density
PBS Phosphate buffered saline
PCR Polymerase chain reaction
RH Recombinant heavy chain
RK Recombinant kappa chain
30 RT Room temperature

sec Second



Humani sed Vii domain RH2.5 R71V <400> 3 Qu Val Gn Lea Val du
Ser Ay Ala Ju Val Lys Lys Pro dy'Al a 151015 Ser Val Lys Val Ser
Cys Lys Al @o8fo/dsks Tyr Ser Phe Thr Gy Tyr 202530 Thr p&trghabodhe
Val Arg Gn Ala Pro Ay A n Arg Leu Gu Trzﬁ Met 3540, 45 Ay Leu lle
Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Asn @1 Asn Phe 505560 Lys Ay
Arg Val Thr Lea Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr 65707580 Lea
G u Lea Asn Serukga Arg a’%ﬁ;@etThr Ay Vval Tyr Tyr Cys Al a 859095

Arg Gu Asp Tyr p Gy Lea Tyr The Ala Met Asp Tyr Trp Ay
100105110 G n W Thr Lednwainog{abulﬁeheaﬁ,echairiﬁa‘rﬁﬁleqagiﬁn 4 <211> 122
<212> PRT <213> f\rt i fi CI élgﬁﬁl 1;%133 1001 2 PCT/ 1 B20091007302
4122 <220> <223% synt het 10 8 I light FRAiR KrieblR ie8 8B mai n RH2 <400> 4

Gu Val Gn Lewkal Gu $gmdabylobhlsh @pya Nt chys vhﬂzﬂ)lcf’fe%m@ y Ala
151015 -- Ser Val Lys Val Ser s Lys Ala Ser Ay Tyr Phe Ser Gy

Tyr 202530 Thr n n Ala Pro Ay Gn Arg Leu Gu
Trp Met 3540451 W%YWEW@W g"%&“ﬂ@ﬁ“‘é}y dy Thr Ser Tyr Asn

G n Asn Phe 5023HHe Catalog Number | Lot Numbers

Suppller

10B competent NEB C3019H

E.coli cells

Agarose Invitrogen 15510-027 3048948

(UltraPure™)

Albumin bovine (BSA) Sigma A7030 086K 1230

Ampicillin Sigma A-9518 63H0992

Antarctic Phosphatase NEB MO02898 13

Apal Promega R636 20381008

Bam HI Promega R602 21936309

Carbonate-Bicarbonate Sigma C3041 076k82206

buffer

FuGENE® 6 Transfection Roche 11814443001 14069500

Reagent

Go -Taq green polymerase Promega

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

fragment specific) antibody | Scientific

Goat anti-human kappa chain | Sigma A7164 116K6101

horseradish peroxidase

conjugate

Hind 111 Promega R604 19453528

Human IgGl/kappa The Binding | BP078 247317

antibody. Site

IL-25 (murine) R&D Systems

IL-25 (human) R&D Systems

K-Blue HRP substrate SkyBio 308176 080129

MiniElute Gel Extraction kit | Qiagen 28606 124105586

Oligonucleotides Sigma n.a.

PBS Tablets Sigma P4417 017K8212

Phusion™ Site-Directed NEB F-5418

Mutagenesis Kit (Finnzymes)

QIAGEN Plasmid Maxi Kit | Qiagen 12163 127142067

(25)

QIAprep Spin Miniprep Kit | Qiagen 27106 127150290

Quantikine Murine I1L-13 R&D Systems | M1300CB

ELISA Kit

Quick Ligation Kit NEB M?2200s

QuikChange® 1l XL Site- Stratagene 200522-5 0870486




Lys Ply Arg Val Thr Leu Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
657075 80 Leu G n Len Asn Ser Len Arg Ser Qu Asp Thr dy Val Tyr Tyr
Cys 85909 du Asp Tyr Asp Ay Tyr Leu Tyr Phe U?é’fﬂ
Tyr Trp 136@3@18% ay Gn @y Thr Leu Val ihr Val Ser g@?‘ﬁlﬂ{% A
<210> 5 <211> 122 <212> PET <213> Artifi GPAl sequence <220> <223>
Synt hetic sequence Humani sed Vii domain <400> 5 Gn Val Gn Leu Val

du Ser Ay Ara—G-u—Val—tys—kys—Pre—ply—Ata—353015—Ser Va! Lys Vo
Ser Cys Lys A §rt§é? Ay Tyr Ser Pkgn?hi, Ay 'Iyqa@ﬁg | kit Nymhers
%5 u _TJrp Met QRAnAR

Trp Val Arg C_n_AJ_a_ELo_G_yga_n_AL ‘

4433.1001002 PRirsqiebMutreenssindit 5/ 42 Gy leu ille Asn Pro Tyk Asn Gy
Ay Thr Ser TiyRedsStap8phiting (Foplfe 5(5%sBlaktd Q0N Val Thr| di4hr
Val Asp Thr SeBlugla Ser Thr Ala Tyr 65707580 |lLeu Gu Leu Asn Ser Leu
Arg Ser d u Asyprepfavid@-labdled Tyr Tyrdn@ysgdb9095 Ala Arg d uf Asp Tyr
Asp Ay Tyr Ledyniygad®he Ala Met Agp Tyr Trp 300105110 Ay Gn Ay Thr
Leu Val Thr VesYBRSafeDNARLAMN<21Qavifrogenl 1> |B3202<212> PRI 55038p&

Artificial selfiEPOCTACIoh e Rt O IhVIRbsén SCqUSTEa] Humant Seq 1364
domi n <400> -G Val G 1T LeU—Valfp o 1 Ser—Gromt oG Val o dopsgyS
Pro Ay Ala 153645 Proega 20585701

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

enzyme sites. Similarly, the light chain V regions were cloned into pKN100 via the
HindIIl and BamHI sites. pG1D200 vector was prepared for ligation by digesting
5ug of DNA with 20 units of HindIlI and Apal in multicore (Promega) restriction
digest buffer for 2 hrs at 370C. Subsequently, 1 unit of Antarctic alkaline

10 phosphatase (NEB) was added to the DNA and incubated for between 15 to 30
minutes following manufacturer’s instructions. The vector preparation was then
purified on a Qiaquick (Qiagen) column following manufacturer’s instructions. The
vector was eluted in 50pl. Similarly pKIN100 vector was prepared by digesting Sug
of DNA with 20 units of Hind1II and BamHI in buffer E (Promega) for 1 hour at

15 370C. The DNA was treated with Antarctic alkaline phosphatase and purified as
described above. V region insert DNAs (approx 4pg) were digested as described
above and the heavy and light chain fragments were purified from the vector by gel
electrophoresis. The appropriate band was excised from the gel and purified on a
Qiaquick column (Qiagen) and eluted in S0ul following manufacturer’s instructions.

20 Ligations were carried out by mixing 1l of vector with either 1l or 3pl of insert
DNA in 1x Quick ligase buffer (NEB) and 1ul of NEB Quick Ligase and incubated
for 10 minutes at room temperature (200C). The reaction was used to transform 50
1l of 103 competent cells (NEB). The vector constructs were confirned by DNA
sequencing and carried out by GATC Biotech Ltd (Cambridge).



Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser Phe Ser Asp Tyr
202530 Thr Met Asn Trp Val Arg Gn Ala Pro Ay Gn Arg Leu Qu Trp

Met 35404 le Asn Pro Tyr Asn Ay Ay Thr S
oloS8hs4 yr Asn Ay Gy Thr Ser pBifipfplods:e
Asn Phe 58\3@6%1 ys Gy Arg Val Thr Leu Thr, Val Asp Thr -SBéﬂ; Al a Ser

Thr Ala Tyr 65707580- Leu G u Leu Asn Ser Beu Arg Ser Au Asp Thr Ay
Val Tyr Tyr Cys 859095 Ala Arg Qu Asp Tyr Asp Gy Tyr Leu Tyr Phe

Al a Met p Tyr, Tr. 105110 d | Thr Leu Val Thr Val.Ser Ser
4433. 1001002 o/ai “%ﬁ g?)ﬁ‘@é&‘@%ﬁe%?’gfﬂi‘?ﬁ%y@ﬂlfﬁi 9%<211> 122 <212>
PRT <213> Artificial sequence <220> - <223> Synthetic sequence:
Humani sed VH dovaiablegéa@sware imthadised 6 GeheArt W& (RdpensBerg, Geymallyp G u

Val Lys Lys Pro Ay A 151015 Ser Val s. yal  Ser . L Al

dy Tyr Ser Phe Thr 5?&93"?% E'B'%SWS*FH?’”I%WE&H‘W'bs"%ﬁmﬁ?gh”ég%@ifgl“
Pro Ay Gn ArGifeeirddhdd ﬂiﬁﬁgé&%ls:f@ %ﬁé&f(ﬁkbwlull hésihnffabrufts Asn
Gy @y Thr Ser Tyr Asn_G n Asn Phe 505 Lys Arg Val Thr Leu

Thr Arg Asp 5Thrlﬂ$@}CtINSaE&‘-ﬂptMﬁheﬁﬁﬂAWWtatBETffﬁ%‘dﬂeﬁ?awe@éhc Rlaysiogdy

o0 20 1 sl o) USSR B R Ry

Thr Leu Val ThrindfalctiSest Ser 115120 <210> 8

IgG1 ELISA
Maxisorp plates were coated with 0.4pg/ml goat anti-human IgG antibody
10 and stored at 4°C for no more than 1 month. Before use, plates were washed three
times in PBS/0.02% Tween 20 (v/v) then blocked in PBS/0.02% Tween 20
(v/v)/0.2% (w/v) BSA. Plates were washed as before and sample supemnatant added
over a concentration range using doubling dilutions and incubated at 37°C for | hr.
Plates were washed as before and incubated with goat anti-human kappa light chain
15  peroxidase conjugate (Sigma) at 1:5000 dilution. Plates were washed, as before, then
1501} of K Blue One-Step substrate (Neogen) was added. After 10 minutes the
reaction was stopped with 50pl of Red Stop solution (Neogen) and the optical

density was measured at 655nm.

Cytokine binding assays

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

25  dilutions and incubated at 37°C for 1 hr. Plates were washed as before and incubated
with goat anti-human kappa light chain peroxidase conjugate (Sigma) at 1:5000
dilution. Plates were washed, as before, then 150p] of K Blue One-Step substrate
(Neogen) was added. After 10 minutes the reaction was stopped with 50ul of Red

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



<211> 122 <212> PRT <213> Artificial sequence' <220> <223> Synthetic
sequence: Humani sed VH domain <400> 8 Gu Val Gn Leu Val Gu Ser Ay

Ala Au Vi Pro Ay Ala 151015 4433.1001002

hor Lep0oay88EReEs 500 sor Vvl Lys Val Set Cys Lys Al a’ SerBmR?
Set Phe Thr Asp Tyr 202530 Thr Met Asn Trpval Arg Gn Ala Pro Gy
Gn Arg Lea Qu Trp Met 354045 Gy Lea Ile Asn Pro Tyr Asn Ay Qy
Thr Ser Tyr Asn,G n Asn Phe 505560 Lys Ay Arg Val Thr Lea Thr Val
Asp Thr Set Al &€&t Thr Ala Tyr 65707580 Leu G n Lea Asn Set Lea Arg

Ser. Qu Asp Thr G BAY@E/c hide Witk o@é&e&%ﬁ%mﬂnﬂ]l@gﬂic@t& DK addf fnafdined
Gy .Tyr Lea Tyr Phe Ala Met_Asp Tyr Tr& 100105110 Ay G n Ay Thr

Lea Val Thr Vaint$eSmsdAnimghBarieptips and Cengrpl Biopedical ServiopsrL B Gambridge,
Artificial - Ny - . . :
o n<a00s. & HEfes B ST PRESger Bl Il fimBRAYA N ainaf HGBARBAE offlned in

Pro Ay Al as151ld &p&ewevalndestskevabittQbe afpysval pEthalUK Beme@fficdyr Ser
Phe Ser Ay Tyr 202530 Thr Met Asn Trp Val Arg Gn Ala Pro Gy Gn

Arg Lea Qu Tr I Leu Ile Asn Pro Tyr Asn Gy Gy Thr
Set Tyr Asn G ﬁloksgsNgﬁgqgg%géésLys Gy Arg Val Thr Lea Thr Val Asp

Thr Ser Ala Set Thr Nah&/monT @SBNThEAIslvese farified dronfthe nisentbralyAiph noéd
Gu Asp Thr Gy Vakuda (Y52 RiSs with sewithout 10 ag/ml rmiL-25, and with either mouse
IgG1 isotype (anti-c-myc) or anti-mIL-25 2¢3 at varying concentrations of either
10 human IgG1 isotype contro! (anti-malaria), anti-hIL-25 RH2.5 R71V, anti-hIL-25
RH2.5 S30T, or anti-hIL-25 RH2.5. IL-13 production was assessed from cell
supernatant, which was pooled from two duplicate wells, by ELISA. IL-13 ELISA
was performed by using the Quantikine Murine 1L-13 Kit (R&D Systems).

Experimental design of the acute model of Airways Hyper-Responsiveness (AHR)

15 BALB/c mice (6-12 weeks) were sensitized by intraperitoneal administration
of ovalbumin in PBS (20 pgfinjection) complexed with alum, or PBS and alum only
(controls), at days 0 and 12. Aerosol administration of 1% ovalbumin was
undertaken on days 19, 20, and 21 for 20 minutes per day. Control animals received
PBS. Two hours prior to each lung challenge mice also received an intraperitoneal

20  administration of either 2¢3, mouse IgG1 control, or human IgG1 isotype control
(anti-malaria), or anti-hIL-25 RH2.5 R71V. On day 22, the animals were analyzed
by using restrained plethysmography to assess AHR Ovalbumin and antibodies were
tested for endotoxin and found to be below 0.1 EU/ml except for RH2.5_R71V that
was 1.2 EU/ml.

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

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



PCT/ 1 B2009/ 007302 8/ 22 859095 Ala Arg Qu Asp Tyr Asp Ay Tyr Leu Tyr
Phe Ala Met Asp Tyr Trp 100105110 Gy Gn Ay Thr Leu Val Thr Val Ser
Ser 115120wg23n3d@s <211> 122 <212> PRT <213> Artifi ci gdo1s88i6606502
<220> <223> Synthetic sequence: Humanised ,\ii domain <400> 10 G u Val
Gn Leu Val Au Ser Gy Ala Qu Val Lys L)?' ‘Pro Ay Ala 151015 Ser
Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser Phe Thr Ay Tyr 202530

':Is'ngoal\f/t;t GIAflnL-EI:_L q\{gelt A@m%ﬂ%mﬁfo‘lm% PJrQ Eﬁni’fla%rgdrﬁgg 'ijﬁoglﬁ 'gg({oﬂé lvﬁksan
Zhe 505560 Lys ullrasoric @edaizer] biid jmalmoiﬂn-y ré‘msjarkspraﬂ'k’ﬂfco&d foikl acB -Bémuté period.
a Tyr 65707580 Leu,d u Ser u Asp Thr Val
Tyr Tyr Cys 853078 SRftyarg( Sﬁ’é{% {5:5 VRS eéltS} ‘I??Y %U‘Paﬁlfesﬁﬁgx
Met Asp Tyr Tr Rod@HdRe 14 stdndadipd r)élz'ﬂ'gdrarh@l@r_s.\/a|_'rhr Val Ser Ser

115120 <210> 11 <211> 122 <212> PRT Artificial sequence

4433.1001002 PCT/ |1 B2009/ 007302 9/ 22 <223> Synthetic sequence:
Humani sed VP ddkf$rAnce300> 11 Gu Val Gn Leu Val du Ser @ y Ala Qu

Val Lys Lys Prq. GyPAbangﬁj}l%Ql S8im llqK/E(Mqalp_o 1 Cys Lys Ala Ser
Ay Tyr Ser Phe Thr Tyr 202530 T rp Val Arg Gn Al a

Pro Ay An. Arg Leu G:;Qrumgpt 4, §C@5¢IE02@ 226l (1898 1 e Asn Pro Tyr Asn
Gy Ay Thr Sers Tyr yiswifd Rarh 30t 8RierOPPE0 2258 (1998).
4 M. M. Fort et al., Immunity 15, 985 (Dec, 2001).
10 5 M. R. Kim et al., Blood 100, 2330 (Oct 1, 2002).
6. G. Pan et al., J Immunol 167, 6559 (Dec 1, 2001).
7 S. D. Hurst et al., ¥ Immunol 169, 443 (Jul 1, 2002).
8 T. A. Moseley, et al., Cytokine Growth Factor Rev 14, 155 (Apr, 2003).
9 P. G. Fallon et al., J Exp Med 203, 1105 (Apr 17, 2006).
5 10 A. M. Owyang et al., ] Exp Med 203, 843 (Apr 17, 2006).
11, Jones, P.T., et al., Nature 331:522 (1986).
12. Riechmann, L., et al., Nature 332:323(1988).
13.  Chothia, C. & Lesk, A.M. J. Mol. Biol. 196:901 (1987).
14.  Foote J & Winter G. J Mol Biol 224:487 (1992).
20 15. Ballantyne, 8.1, et al J. Allergy Clin. Immunol. 120:1324 (2007).
16. Heller, F., et al., Immunity 17, 629-638 (2002)
17.  Fichtner-Feigl, S., et al., Mucosal Immuno! 1 Suppl 1, §24-7 (2008)
18. Fort, M. M,, et al., Immunity 15, 985-995 (2001)
19, Buning, C., et al., Eur J Immunogenet 30, 329-333 (2003)
25 20.  Hanauer, S. B. Aliment Pharmacol Ther 27 Suppl 1, 15-21 (2008)
21.  Papa, A, etal., Am J Gastroenterol 104, 1575-1586 (2009)
22. Yun, L., and Hanauer, S. Expert Rev Gastroenterol Hepatol 3, 235-248

(2009)

Sequences:
30 SEQ ID NO:1 - Humanised VH domain (artificial)



Lys Ay Arg Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65707580 Leu Gu Leu Asn Ser Leu Arg Ser Qu Asp Thr Ay Val Tyr Tyr

Qys 859095‘8%%@891-9 u Asp Tyr Asp 'fly Tyr Leu Tyr P“%gﬁ’ﬂ%a@@oaﬁﬁp

Tyr Trp 10 ﬁy Gn @y Thr Leu Val Thr Val Ser
<210> 12 <211> 122 <212> PRT <213> Artifi-élal sequence <220> <223>
Synt hetic sequence: Humani sed VH domain <400> 12 Gu Val G n Leu Val

GQu Ser Ay A al 0 Y, 5 5 r s MVal
Ser Cys Lys Al g; elr{]aé yGllltgfLelggfv eG erse%slgGI}%/%%OZ%b ‘%af{r ﬁ? s Fro
Trp Val Arg G cAl &l s w3 .y¥ vdewsdd Wyl Nyd e RBP4 AT yTieUser

Ile Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Asn G n Asn Phe 4433.1001002
PCT/ | B2009/ 00362 *Ad/ 725 Bi6 0Ty Med \Asir ol Vah rA et GLIT il a/aPr Asply

St Gy sp Tl el bep o e e Sk S Tob 1S AR S0 40 458 1y
Ay Tyr Let$s TyrlyPlmhrAlserVeEty AEn el rasnl G0 ThD @Ay K @Y T Leu

Lets Val Thr'Val Set Set 115120 <210> 13 <211> 122 <212> PRT <213>
Artificial seqUéfc&ad?®r Iy3Sey filferiar SBgudice THUNGH Bk \Bgu Asn

g?ga Ic;ny<4Alog>1é%§ ?5 %52:4? IAv @Léfg Rs\%%%ﬁ %fedfﬁg %lgl %&I? %ry%%y%e%y& 9
Phe Thr Asp TyGl20ZB30 Tyhr Adpt GAgn Thryp Déal TArrg Flen Alza M¥to Adpy TSN Trp
Arg Lets Gu TEHy'E?n38§84%hr Leu Val Thr Val Ser Ser
10
wherein:
Xal is Ser or Thr;
Xa2 is Gly, Asp, Ala, Ser, Val, Asn, Lys, Tyr or Met;
Xa3 is Met or lle;
15 Xad is Val or Arg; and
Xa5 is Asp, Asn or Gly.

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

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

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

SEQ ID NO:3 - Humanised VH domain RH2.5 R71V (artificial)
30 Glu Vval Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

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



Gy Lets Ile Asn Pro Tyr Asn Ay Gy Thr Set Tyr Asn G n Asn Phe
505560 Lys Gly Arg Val Thr Lets Thr Arg Asp Thr Set Ala Set Thr Al a

Tyr 6570758

Tyr Tyr eys
Met Asp Tyr Trp 100-105110 Ay An Gy

115120 4433.1001002 PCT/I82009/007302

<212> PRT
sequence:

10

15

20

25

30

E@%@ u Lets Asn Set Lets Arg Set G u Aspcthbzdddo M@
§ %lAIaArgGuAspTyrAs I

21k Antd TG aySefienes

Gln Arg Leu Glu
Gly Thr Ser Tyr
Thr Arg Asp Thr

Ser Leu Arg Glu
Asp Tyr Asp Gly

Trp Met
Asn Gln
Ser Ala
Asp Thr
Tyr Leu

22

Ay Tyr
Cets Val

Lets Tyr
Thr Val

11/ 22 <210> 14

&7 Orrp

Gly
Asn
Ser
Gly
Tyr

Leu
Phe
Thr
Val
Phe

Gln Gly Thr Leu Val Val Ser Ser

25 i
Ile
Lys
Ala
TyrY
Ala

Asn
Gly
Tyr
Tyr
Met

SEQ ID NO:4 - Humanised VH domain RH2 (artificial)

Glu Val Gln Leu
Gly Ala Ser Val
Phe Ser Gly Tyr
Gln Arg Leu Glu
Gly Thr Ser Tyr
Thr Arg Asp Thr
Ser Leu Arg Ser

Glu Asp Tyr Asp

Val Glu
Lys Val
Thr Met
Trp Met
Asn Gln

Ser Ala

Glu Asp
Gly Tyr

Ser
Ser
Asn
Gly
Asn
Ser
Thr

Leu

Gly
Cys
Trp
Leu
Phe
Thr
Gly
Tyr

Ala
Lys
val
Ile
Lys
Ala
Val
Phe

Glu
Ala
Arg
Asn
Gly
TyY
Tyr
Ala

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

SEQ ID NO:5 - Humanised VH domain (artificial)

Glu Val Gln Leu
Gly Ala Ser Val
Phe Thr Gly Tyr
Gln Arg Leu Glu
Gly Thr Ser Tyr
Thr Val Asp Thr
Ser Leu Arg Ser
Glu Asp Tyr Asp
Gly Gln Gly Thr

val Glu
Lys val
Thr Met
Trp Met
Asn Gln
Ser Ala
Glu Asp

Gly Tyr

Ser
Ser
Asn
Gly
Asn
Ser
Thr

Leu

Gly
Cys
Trp
Leu
Phe
Thr
Gly
Tyr

Ala
Lys
val
Ile
Lys
Ala
Val
Phe

Glu
Ala
Arg
Asn
Gly
Tyr
TyT
Ala

Leu Val Thr vVal Ser Ser

SEQ ID NO:6 - Humanised VH domain (artificial)

Pro
Arg
Leu
Cys
Asp

val
Ser
Gln
Pro
Arg
Leu
Tyx
Met

Val
Ser
Gln
Pro
Arg
Leu
Tyr
Met

Phe Al a

Set Set

<211> 122

AAFGLYRLRChES

Tyr
val
Glu
Ala

Tyr

Lys
Gly
Ala
Tyr
val
Glu
Cys
Asp

Lys
Gly
Ala
Tyr
Val
Glu
Cys
Asp

Asn
Thr
Leu
Arg
Trp

Lys
Tyr
Pro
Asn
Thr
Leu
Ala

Tyr

Lys
Tyr
Pro
Asn
Thr
Leu

Ala

Tyr

Gly
Gly
Leu
Asn
Glu
Gly

Pro
Ser
Gly
Gly
Leu
Asn
Arg

Trp

Pro
Ser
Gly
Gly
Leu
Asn
Arg
Trp



Hunmani sed VH domai n <400> 14

d u Val

Ala Pro

Asn Ay Gly
Leu Thr Val
Ser Leu Arg
Asp Tyr Asp 4@
Gy Thr Leu

<213> Muis
Leu Set Al a
Ser Gn dy Il
12/ 22 Leu Asn

Ay 505560

10

15

20

25

30

G u Val
Lys Lys Pro Ay Ala 151015 Ser Vval

Ser Ay Ty@o%fmgﬁgsThr Asp Tyr 202530 Thr Met Asn Trp Val
I'l"e

G n Leu Val
Lys Val

Arg Leu Qu Trp Ile 35.40.45. Ay Leu
Thr Ser Tyr Asn G n Asn Phe 56@560 Lys Gy Arg Val Thr
Asp Thr Ser Al a Set Thr Ala Tyr 65707580 Leu G u Leu Asn

Ser ]ﬁ a@gu ]:Flhyr Fhe aﬁlalcll\% SETA‘}s/p ]%/SA]%Sp O@I%]gl@%fgﬁ/s d’ro

Va|le1ml¥§8.|Se$eWaierLy51-m2(B§1.21@% ISy <201y S G2
muscul us <400> 15 Asp
SetPlLeelﬁe@ Pyt yms Tep Metg Asn T Vale A @ Ha Iyq Gly

Ile Gn Met Thr

PP Ll gt B pe R AP e

354045 Tyr TFyr Gmyr Tsae:r Sser Thau Adrs Ser Gy ¥l IRre0 Sar

Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr

Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr

Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

SEQ ID NO:7 - Humanised VH domain (artificial)

Glu
Gly
Phe
Gln
Gly
Thr
Ser
Glu
Gly

Val
Ala
Thr
Arg
Thr
Arg
Leu
Asp
Gln

Gln
Ser
Asp
Leu
Ser
Asp
Arg
Tyr
Gly

Leu
vVal
Tyr
Glu
Tyr
Thr
Ser

Asp

Val
Lys
Thr
Trp
Asn
Ser
Glu
Gly

Glu
Val
Met
Met
Gln
Ala
Asp
Tyr

Ser
Ser
Asn
Gly
Asn
Ser
Thr

Leu

Gly
Cys
Trp
Leu
Phe
Thr
Gly
Tyr

Ala Glu
Lys Ala
Val Arg
Ile Asn
Lys Gly
Ala Tyr
Val Tyr
Phe Ala

Thr Leu Val Thr Val Ser Ser

SEQ ID NO:8 - Humanised VH domain (artificial)

Glu
Gly
Phe
Gln
Gly
Thr
Ser
Glu
Gly

Val
Ala
Thr
Arg
Thr
Val
Leu
Asp
Gln

Gln
Ser
Asp
Leu
Ser
Asp
Arg
Tyr
Gly

Leu
Val
Tyr
Glu
Tyxr
Thr
Ser

Asp

Val
Lys
Thr
Trp
Asn
Ser
Glu
Gly

Glu
Val
Met
Met
Gln
Ala
Asp
Tvyr

Ser
Ser
Asn
Gly
Asn
Ser
Thr

Leun

Gly
Cys
Trp
Leu
Phe
Thr
Gly
Tyr

Ala Glu
Lys Ala
Val Arg
Ile Asn
Lys Gly
Ala Tyr
Val Tyr
Phe Ala

Thr Leu Val Thr val Ser Ser

G n Thr Thr

ki

Gu Ser dy Ala
Ser Cys Lys Ala

[Ksﬁlb%? . o Tyr

X2 12pr RE8r

0

Leu

Set Set

T

M) Rile Hef Leu

Leu

Tyr
Met

Val
Ser
Gln
Pro
Arg
Leu
Tyr
Met

Val
Ser
Gln
Pro
Arg
Leu
Tyx
Met

Glu

Cys
Asp

Lys
Gly
Ala
Tyr
vVal
Glu
Cys
Asp

Lys
Gly
Ala
Tyr
Val
Glu
Cys
Asp

Leu

Ala
Tyr

Lys
Tyx
Pro
Asn
Thr
Leu

Ala
Tyr

Lys
Tyxr
Pro
Asn
Thr
Leu
Ala

Tyr

Asn
Arg
Trp

Preoc
Ser
Gly
Gly
Leu
Asn
Arg
Trp

Prec
Ser
Gly
Gly
Leu
Asn
Arg
Trp



Ser.@y Set Ay Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu G u Pro 65
-707580 A u Asp he Ala Thr Tyr Tyr Cys Gn Gn Tyr Set Lys Leu Pro

Tyr 859095y8heih@sésd y Ay Gy Thr Lys Leu Gu Ile Lys pkddkeasmedifd™
16 <211> 321 <212> DNA <213> Mus nuscul us ,,<400> 16 gacatccaga

at cagct gca gacggcaccg cggtttagcg gaggat at'éé ggaacaaagc tgacccagac
gcgcctccca tcgagetget gcagcggctc ccacctacta tggaaatcaa cacctccagce
ct gagcgcca gggcat cagc aactacctga gatctactac accagcagcc cggcaccgac

t acagcctga ctgccagcag tacagcaagc gcctgggcga ccgggt gacc60 act ggtatca
gcagaaggccl20 tSREIEANON®- Homgnisah Y HlRthadrc@ttdictatha cct ggaaccc240

tgccctacac ctttggce 3 321 0> < < > - <213>
Mus nuscul us <£%8,>Q,%;L QI\Iéitn Gl Eé%l efr‘]Lsee2urlElt}’l‘:?glalraic;tla%u'lL\zglu@-TIﬁ}FS Sthja]\:/O
Pro Gy lle LegIibHIES dear vdlu Mad a1 det! G 1§ B Sy BIP ©H Ser
Leu Val Lys Pro Ay 202530 Ala Ser Met Lys Ile Set Cys Lys Ala Set

Ay Tyr Set SPh&trhSeasFlasions T Mar At Tagh VR A%d ‘E’;‘% M3 Bep Gly

505560 116 ol y (g Atk LA s T Y el I el B <1y
Asn 65707580 PhaLyhrdser yB/Alzsal el easnlteheV/aly Al ysrdevaBeThSeleu
Thr Ala 859095Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg

10 Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

SEQ ID NO:10 - Humanised VH domain (artificial)
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

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

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

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

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

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



Tyr Met Gu Leu Leu Ser Leu Thr Ser Gu Asp Ser Ala Val Tyr Tyr

100105110°
Asp Tyr 1

Cys Ala Arg Au Ay Tyr Asp Ay Tyr Leu Tyr Phe Al a Met
520thA3s159 ' P Gy An dy Thr Ser Vval Thr Val P%%Fmﬁ%/oo]rgtﬁl%

<210>18 <211>417 <212>DNA <213>Mus mnuscul us <400>18 atggtgctgt

ccctgetgta
gcggecct ga
gccagcggct
aacct ggaat
tt caagggca
ctgtctctga
tacct gt act

cctget gace gecctgeceg geat cot gdg “cgaggt gcag 60 ct gcagcaga
gct ggt gaag cctggcgcca. gcat gaagat cagctgcaag 120

acagget Cﬁ?éi C%?_Ctzﬂﬁ? t aﬁggaﬁﬁg C 1
ggatg'glg%cct gdat caa cg@fa'gg%g%%ggr%lgaccagc arg%gc%%gggrzigp
aggaxac @lin gaAgc ghggaeua¥gagTrAgCRayceer 0S&F a cat ggaactg 300

ccagcgagga cagcgccgtg tactactgcg ccagagaggg ctacgacggc 360
t cgccat gga ctact ggggc cagggcacca gcgt gaccgt gagcagc 417

Ao val Leu.G o PONT oy By AR s 1015°G ' ser

Ay A a G udValCllydaly$ipy d-ag Wad (B SerSderfly Ald E8erVaD 2539 Lys Pro

4433. 1001002 PCIL/ 1 B2009/ Q0 2 .14/ Lys Ala S Ay Tyr. Ser. Ph
Thr Ser Asn Trp ti g’%@ %{aﬁ éﬁ%‘alﬁ%mq%ﬁ ((Sﬁ'sh IoER e‘IF-’;I"—"O %E’ ‘#;Jy% @’9 Sex
Leu Gu Trp |l eeHd weld eady eryRherd¥ mé05iP Trp val Arg Gln Pro

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

10 Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr Leu Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp

Gly Gln Gly Thr Leu Val Thr val Ser Ser

I5  SEQID NO:13 - Humanised VH domain (artificial}
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro

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

20 Gly Thr Ser Tyr Asn Gln Asn Phe Lys Gly Arg Val Thr Leu
Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr Leu'Glu Leu Asn
Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg
Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Txp
Gly Gln Gly Thr Leu Val Thr val Ser Ser

25

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

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



Gy Asp Ser Asp-Thr Ile Tyr Ser Pro Ser Phe Gn Gy Gn Val Thr
65707580 Ile Ser Val Asp Lys Ser Ile Asn Thr Ala Tyr Leu G n Trp Ser
Ser 85" 909%wolewnsyiss Al a Thr Asp Thr Ala Met Tyr Tyr Cyspdime2¢dngo7Gin
Asn Pro 100105110 Pro GQu Tyr Ser Gy Al aglyr Hs Asp Ay Trp Phe
Asp Pro Trp Gy 115120125 G n Ay Thr Leu Val Ile Val Ser Ser 130135
<210> 20 <211> 411 <212> DNA <213> Honp sapi ens <400> 20 ctcctcctgg

ctgttctcca aggaghetgll ooy anet 0Se HCELA 08 G aTlgt CATPapea L&ugelgt Deaaasn
agccggggga gtctctgaag atctcctgta aggcttctgg atacagtttt 120 accagtaact

gtgjatfggctg tggttgﬁﬁj’cc%ﬁjl AR 0TI Al wadPR cTRig L HY gt t By T80 &YEa ?e%‘t*PtEg
ctggtgactc tga c
acaagt ccat caatéa’tlg‘g%siD t@ﬁatg agélgc'g%cagcct %Z‘gtg%cg% %‘f}g ‘8%% gcca

tgtattactg tgcgagag &A6CaRecr@uaghat agirgyatgsaet ageat 360 gat gggt ggt
t cgacccct g gggccaggga accctggtca tcgtctcctc a 411 <210> 21 <211>
141  <212>5PRT  <213> Artificial sequence

SEQ ID NO:15 — VK domain of 2¢3 (Murine)
DIQMTQTTSSLSASLGDRVTISCSASQGISNYLNWYQQKADGTVELLIYYTSS
LHSGVPSRFSGSGSGTDYSLTISNLEPEDIATYYCQQYSKLPYTFGGGTKLEI
K

10
SEQ ID NO:16 - Nucleic acid encoding VK domain of 2¢3
GACATCCAGATGACCCAGACCACCTCCAGCCTGAGCGCCAGCCTGGGCG
ACCGGGTGACCATCAGCTGCAGCGCCTCCCAGGGCATCAGCAACTACCT
GAACTGGTATCAGCAGAAGGCCGACGGCACCGTCGAGCTGCTGATCTAC

15 TACACCAGCAGCCTGCACAGCGGCGTGCCCAGCCGGTTTAGCGGCAGCG
GCTCCGGCACCGACTACAGCCTGACCATCTCCAACCTGGAACCCGAGGA
TATCGCCACCTACTACTGCCAGCAGTACAGCAAGCTGCCCTACACCTTTG
GCGGCGGAACAAAGCTGGAAATCAAG

20  SEQID NO:17 - VH domain of 2¢3 with leader sequence (murine)
MVLSLLYLLTALPGILSEVQLQQSGPELVKPGASMKISCKASGYSFTDYTMN
WVKQSHGKNLEWIGLINPYNGGTSYNQNFKGKATLTVDKSSSTAYMELLSL
TSEDSAVYYCAREGYDGYLYFAMDYWGQGTSVTVSS

25 SEQID NO:18 - Nucleic acid encoding VH domain of 2¢3
ATGGTGCTGTCCCTGCTGTACCTGCTGACCGCCCTGCCCGGCATCCTGAG
CGAGGTGCAGCTGCAGCAGAGCGGCCCTGAGCTGGTGAAGCCTGGCGCC
AGCATGAAGATCAGCTGCAAGGCCAGCGGCTACAGCTTCACCGACTACA
CCATGAACTGGGTGAAGCAGAGCCACGGCAAGAACCTGGAATGGATCG

30 GCCTGATCAACCCCTACAACGGCGGCACCAGCTACAACCAGAACTTCAA
GGGCAAGGCCACCCTGACCGTGGACAAGAGCAGCAGCACCGCCTACATG
GAACTGCTGTCTCTGACCAGCGAGGACAGCGCCGTGTACTACTGCGCCA



<220> <223> Synthetic sequence: RHA VH domai n <400> 21
4433.1001002 PCT/1B2009/ 007302 15/22 Met Gy Ser Thr Ala Ile Len Qy

Len Leu L <Len Gn @y 151015 Val Cys Ala G n
Val G n Sg‘?()éb{/bmx gaG n Val Lys Lys 202530 _Pro Ay d uP}S‘Z}rIB@g%OOIIZ@g

Ile Ser Cys Lys Ala Ser @y Tyr Ser Phe 3%4045 Thr Asp Tyr Thr Met
Asn Trp Val Arg Gn Met Pro Ay Lys Gy Len 505560 Gn Trp Ile Ay

ys dy G n vaoAiraic Bt aggoathattro e oAt R st HIRLGOCA

Tyr Len G n Trig&ecaBuAteaTowdGpGACAASsE Thr Ala Met 100105110 Tyr
Tyr Cys Ala Arg Gn Ay Tyr Asp Gy Tyr Leu Tyr Phe Ala Met 115120125

Asp Tyr Trp Ay Gn @y Thr Lau Val Ile Val Ser Ser 130135140 <210>
22 <211> 424 <231E%?II?N6: 183364 4515 4gha *AUsAEE <220> <223>
g9

Synt hetic sequence: Nucleic acid encoding RHA Vii domain <400> 22
5 LLLAVLQGVCAEVRLVQSGAEVKKPGESLKISCKASGYSFTSNWIGWVRQM
PGKGLEWIGIIFPGDSDTIYSPSFQGQVTISVDKSINTAYLQWSSLKATDTAM

YYCARQNPPEYSGAYHDGWFDPWGQGTLVIVSS

SEQ ID NO:20 - Nucleic acid encoding AY393094 VH domain

10 CTCCTCCTGGCTGTTCTCCAAGGAGTCTGTGCCGAGGTGCGCCTTGTGCA
GTCTGGAGCAGAGGTGAAAAAGCCGGGGGAGTCTCTGAAGATCTCCTGT
AAGGCTTCTGGATACAGTTTTACCAGTAACTGGATCGGCTGGGTGCGCC
AGATGCCCGGGAAAGGCCTGGAGTGGATTGGGATCATCTTTCCTGGTGA
CTCTGATACCATATACAGCCCGTCCTTCCAAGGCCAGGTCACCATTTCAG

15 TCGACAAGTCCATCAATACCGCCTACCTGCAGTGGAGCAGCCTGAAGGC
CACGGACACCGCCATGTATTACTGTGCGAGACAGAACCCCCCCGAGTAT
AGTGGCGCATATCATGATGGGTGGTTCGACCCCTGGGGCCAGGGAACCC
TGGTCATCGTCTCCTCA

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

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

30 ATTGGGCTTATTAATCCTTACAATGGTGGTACTAGCTACAACCAGAATTT
CAAGGGCCAAGTCACCATTTCAGTCGACAAGTCCATCAATACCGCCTAC
CTGCAGTGGAGCAGCCTGAAGGCCACGGACACCGCCATGTATTACTGTG



at ggggt caa ccgccatcct tggectcctc ctggetgttc tccaaggagt ctgtgccgaa60
gtgcgccttg tgcagtctgg agcagaagt g aaaaagccgg gggagtctct gaagatctct 120

t gcaaggct t wel@gRbaGag ttttaccgac taeaccatga act gggt gcg maa@adssesks0
gggaaaggcc tggagtggat tgggcttatt aatccttagg atggtggtac tagcetacaac240

cagaatttca agggccaagt caccatttca gtcgacaagt ccatcaatac cgcctacctg300
cagt ggagca gcct gaaggc cacggacacc gccatgtatt actgtgcgag agagggct at

catcgtet ceazo. ST HHITRE RN B P AT BT AT TagEoapsC
<211> 127 <212>XAEGGRACCCHORT GERCE@TETECT0AR3 Met Arg Val Pro Ala

Gn Leu Leu Ay Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Arg Cys
Asp Ile Gn Met Thr Gn Ser Pro Set Set Leu Ser 202530 Ala Set Val

Ss % @sP /L%re g xa|SE_I'@ID NoR23ThA YEYS1 08 gK Aomaimahurzen) Gy 3540455| l e Set
u a r ro
Con LLu T o sy MAVRARTL Gt LISWE PRIR NS BSL sy v DB VITCB A sekisy Y

Arg Phe Set Gy sé%r Kp WP@MI?FAA@R%%W@KFSGS@SG’PDFTL?IS%@I PEDVAT
859095 Set Leu I% Cﬁﬁ Asp Va Tyr Tyr Cys G n yr

Asn 100105110 SEYCQKYNSAPYTFGRRTKMEKAY G n Ay Thr Lys Leu Gulle
Lys 115120125 <210> 24 <211> 381 <212> DNA <213> Hono sapiens <400>

24 atgagggtcc ctgctcagct gacatccaga tgacccagtc atcacttgcc gggcgagtca
gggaaagttc ct asE( IENE2 Nedee acideaghdigpAd St@gad Jidbmamaact t att a

ctactgerot W grrlaebb BRI AR CEpbATKE P thaiteirehoaca
TACCAGATGTGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACAGAGTCACCATCACTTGCCGGGCGAGTCAGGGCATTAG
CAATTATTTAGCCTGGTATCAGCAGAAACCAGGGAAAGTTCCTAAACTC
CTGATCTATGCTGCATCCACTTTGCAATCAGGGGTCCCATCTCGGTTCAG
15 CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAG
CCTGAAGATGTTGCAACTTATTACTGTCAAAAGTATAACAGTGCCCCGTA
CACTTTTGGCCAGGGGACCAAGCTGGAGATCAAA

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

20 MRVPAQLLGLLLLWLPDTRCDIQMTQSPSSLSASVGDRVTITCSASQGISNY
LNWYQQKPGKVPKLLIYYTSSLHSGVPSRFSGSGSGTDFTLTISSLQPEDVAT
YYCQQYSKLPYTFGQGTKLEIK

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

25 ATGAGGGTCCCTGCTCAGCTCCTGGGACTCCTGCTGCTCTGGCTCCCAGA
TACCAGATGTGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACAGAGTCACCATCACTTGCAGTGCATCCCAGGGCATTAG
CAATTATCTGAATTGGTATCAGCAGAAACCAGGGAAAGTTCCTAAACTC
CTGATCTATTACACATCAAGTTTACACTCAGGGGTCCCATCTCGGTTCAG

30 CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAG
CCTGAAGATGTTGCAACTTATTACTGTCAGCAGTATAGCAAGCTGCCGTA
CACGTTTGGCCAGGGGACCAAGCTGGAGATCAAA



ggct cccaga taccagat gt ctgtaggaga cagagtcacc cctggtatca gcagaaacca
t gcaat cagg ggtcccatct ccatcagcag cctgcagcct ccccgtacac ttttggcecag

4433. 1001 009/ 007302 17/ 22 gggaccaagc tggaga
2 1 tpeABD09/009302

<210> 25 11> 127 <212> PRT <213> Artificial sequence
<220> <223> Synt heti ¢ sequence: HunaAi*€éd 2¢3 VK domain Rl CA
<400> 25

SEQ ID NO:27 - AJ399823 VH domain (human)

EVQLVESGAEVKKPGASVKVSCKASGYSFSSYGIHWVRQAPGQRLEWMG

WINGGTGFTKYSQNFQGRVTLTRDTSASTAYLELNSLRSEDTGVYYCARDP
5  YNNYAAELDYWGQGTLVTVSS

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

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

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

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

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

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

SEQ ID NO:34 - Heavy Chain CDRI1 (artificial)



Met Arg Val Pro Ala Gn Len Leu Ay Len Len Len Len Trp Leu Pro
151015 Asp Thr Arg Cys Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu
Ser 202530w8l.910@8815¥al Ay Asp Arg Val Thr Ile Thr Cys dfeanmModndss:
Gn Ay 354045 Ile Ser Asn Tyr Len Asn TrSOTyr Gn Gn Lys Pro Ay
Lys Val Pro 505560 Lys Leu Leu Ile Tyr Tyr“Thr Ser Ser Len H's Ser
Gy Val Pro Ser 65707580 Arg Phe Ser Gy Ser Ay Ser Gy Thr Asp Phe
Thr Leu Thr 11 859095 Ser Len G n Pro Au Asp Val Ala Thr Tyr
Tyr Cys G n Gn Tyr Ser 100105110 Lys Leu Pro Tyr Thr Phe Gy Gn Ay
Thr Lys Leu Qu Ile Lys 115120125 <210> 26 <211> 381 <212> DNA <213>

Artificial seq <22(0> <223> S I C sequence: Nucleic acid

encodi ng humnsg(@gﬁfgé?:&{ mma’éW%W%G at gagggt cc ct gct cagcet

cctgggact ¢ ct gERgBYRG Naga t accagat gt 60 gacat ccaga tgacccagtc
GFIENeQ

tccatcctcc ctgtctgcat ctgtaggaga cagagtcaccl20 4433.1001002
PCT/ | B2009/ §07302 at cacttgca gtgcatccca gggaaagttc ctaaactcct

cggttcagcg gca a .8 .gggaccaagc tggagat caa
18/ 22 gggcattaggéggltq(a)%?t ggéaggtt(g?gﬁﬁg%i g’éz‘%@c&% gtt tgggacagat

ttcactctca ct gEDARQYLYAAMRHagc a attggtatca gcagaaacca tacactcagg
ggtcccatct ccatcagcag cctgcagcct tgccgtacac gtttggccag <210> 27
<211> 121

SEQ ID NO:37 VH domain leader sequence:

10 MGSTAILGLLLAVLQGVCA

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

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

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

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



<212> PRT <213> Hono sapiens <400> 27 GQu Val Gn Leu Val Qu Ser Qy
Ala Au Val Lys Lys Pro Ay Ala 151015 Ser Val Lys Val Ser Cys Lys
Al a Ser . Phe Ser Ser Tyr 202530 Ay Ile H's

Gn Ala Pr‘%og{?m%q R Arg Leu Qu Trp Met 354045 Ay Trp*&@“%@ﬁgdgﬂ\?
Gy Thr Ay Phe Thr Lys Tyr Ser Gn Asn PAé-. 505560 Gn Gy Arg Val
Thr Leu Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr 65.707580 Leu G u Leu
Asn Ser Leu Arg Ser 3 u Asp Thr Glé Val Tyr Tyr Cys 859095 Ala Ar

Asp Pro Tyr Asn Asnﬁ??eaﬂblag%ﬁ@fe@”(ﬂa “E‘eB“@&éE‘Fd'I%F’P iegtigngngd refseengeneisdG n
Gy Thr Leu ValhellafalcofharSPby LhRIRE iR Tnflys211> 363 <212> DNA
<213> Hono sapi ens <40 gaggtgcagc tggtggagtc t ggggct gag

gt gaagaagc ctggggcctc agtgaaagtt60 4433. 1001002 PCT/1 B20091007302
19/ 22 tcgtgcaagg ct b a a

goct gagt g gat gooat o0 riaananfe bedetn AR ARy NaE R
accagggaca 8t ggefachgs tcaem;qﬂé gagocﬁmatg&&mﬁ iewlbigt gidadstdod beahasackilled in

tt t <2 9 <211> 11 <212>.PRT
Ao o et Bt OSEaR ip Sradrialompy br Brods fherdh WP oy
Asn 1510 <210> d@%rﬁr?glﬁ&n thekbpe ot invédtitn efbeinpaisbyUtie apiiAded3laims
Thr Ser Ser Leu Ser



15 <210> 31 <211> 9 <212> PRT <213> Mus nusculus <400> 31 Gn Gn
Tyr Ser Lys Leu Pro Tyr Thr 15 <210> 32 <211> 5 <212> PRT <213> Mis
muscul us <400> 32 Asp Tyr Thr Met Asn 15 <210> 33 <211> 13
4433.1001002 PCT/ |1 B2009/ 007302 20/ 22 <24¥> PRT <213> Mus nuscul us
<400> 33 Qu Gy Tyr Asp Ay Tyr Leu Tyr Phe Ala Met Asp Tyr 1510
<210> 34 <211> 5 <212> PRT <213> Artificial sequence <220> <223>
Synt heti c sequence: Heavy Chain CDRlL <400> 34 Gy Tyr Thr Met Asn 1
<210> 35 <211> 17 <212> PRT <213> Mus nuscul us <400> 35 Leu Ile Asn
Pro Tyr Asn Gy A@hig Thr Ser Tyr Asn G n Asn Phe Lys 151015 Gy
<210>36 -

I A target binding member that binds IL-25, comprising an antibody VL domain
that comprises amino acids 21-127 of SEQ ID NO:25 and an antibody VH domain
wherein the VH domain comprises SEQ ID NO:1:

Glu Val GIn Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val
Ser Cys Lys Ala Ser Gly Tyr Ser Phe Xal Xa2 Tyr Thr Met Asn Trp Val Arg Gln Ala
Pro Gly Gln Arg Leu Glu Trp Xa3 Gly Leu lle Asn Pro Tyr Asn Gly Gly Thr Ser Tyr
Asn Gln Asn Phe Lys Gly Arg Val Thr Leu Thr Xad Asp Thr Ser Ala Ser Thr Ala Tyr
Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg Glu Xa5
Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val
Ser Ser
wherein:

Xal is Ser or Thr;

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

Xa3 is Met or Ile;

Xad is Val or Arg; and

Xa5 is Asp, Asn or Gly.

2. The target binding member of claim 1 wherein Xa2 is Gly and Xa$5 is Asp or
Asn.

3. The target binding member of claim 2 wherein Xa2 is Gly and Xa5 is Asp.
4, The target binding member of claim 1 wherein Xal is Ser.

S. The target binding member of claim 1 wherein Xal is Thr.



<211>13 <212>PRT <213>Artificial sequence <220>

<223>Synt heti c sequence: Heavy Chain CDR3 '<400>36 G u Asp Tyr
Asp Ay Tyr Leu Tyr Phe Ala Met Asp Tyr 1510 <210> 37 <211> 19 <212>
PRT <213> Honmp sapi ens <400> 37 4433. 1081002 PCT/ | B20091007302 21/ 22
Met Gy Ser Thr Ala Ile Leu Gy Leu Leu Leu Ala Val Leu Gn Gy
151015 Vval Cys Ala <210> 38 <211> 20 <212> PRT <213> Mius nuscul us
<400> 38 Met Arg Val Pro Ala G n Leu Leu Ay Leu Leu Leu Leu Trp Leu

Pro 151015 ¢ The target binding member of claim 1 wherein Xa3 is Met.
7. The target binding member of claim 1 wherein Xa3 is Ile.
8. The target binding member of claim 1 wherein Xa4 is Val.
9. The target binding member of claim 1 wherein Xa4 is Arg.

10.  The target binding member of claim 1 wherein the residues Xal — Xa5 are in the

following combinations:

Kabat Res: 30 31 43 71 96

Position in SEQ ID NO:1: 30 31 48 72 100
Seq List Res: Xal Xa2 Xa3 Xad Xas
SEQ IDNO:2 Ser Gly Met Val Asp
SEQ ID NO:3 Thr Gly Met Arg Asp
SEQIDNO:4 Ser Gly Met Arg Asp
SEQID NO:5 Thr Gly Met Val Asp
SEQIDNO:6 Ser Asp Met Val Asp
SEQID NO:7 Thr Asp Met Arg Asp
SEQ IDNO:8 Thr Asp Met Val Asp
SEQ ID NO:9 Ser Gly Tle Val Asp
SEQ ID NO:10 Thr Gly Tie Arg Asp
SEQIDNO:11 Thr Gly Ile Val Asp
SEQ ID NO:12 Ser Asp e Val Asp
SEGQIDNO:13 Thr Asp 1le Arg Asp
SEQ ID NO:14 Thr Asp Ile Val Asp

11.  The target binding member of claim 1 which is a Fab, F(ab'),, scFv, Fv or dAb
antibody fragment.



Asp Thr Arg Cys 20. <210> 39 <211> 22 <212> PRT <213> Hono sapi ens
<400> 39 Met Asp Met Arg Val Pro Ala Gn Leu Leu Ay Leu Leu Leu Leu
Trp 1510.15 Leu Pro Asp Thr Arg Cys 20 <210> 40 <211> 423
<212> DNA <213> Artificial sequence =<20> <223> Synthetic
sequence: Nucleic acid encoding RH2.5 R71V <400> 40 at gggcagca
cagccattct gggcctgctg ctggccgtgce tgcagggcgt gtgcgccgag 60

12, The target binding member of claim 1 which comprises an antibody constant

region.

13.  The target binding member of claim 12 wherein the constant region is a human

IgG1 or IgG4 constant region.
14.  The target binding member of claim 12 which comprises a whole antibody.

15.  Anisolated nucleic acid which comprises a nucleotide sequence encoding the

VH domain of ¢claim 1.

16.  An expression veetor comprising the nucleic acid of claim 15 operably linked to

a promoter.

[7. A hostcell carrying the expression vector of claim 16,

18. A method of producing a target binding member, the method comprising
culturing host cells according to claim 17 under conditions for production of said target

binding member.

19. A method according fo claim 18 further comprising isolating said target binding

member.

20. A method according to claim 19 further comprising formulating the target

binding member into a composition including at least one additional component.

21. A composition comprising the target binding member of claim 1 and a

pharmaceutically acceptable cartier.



gt gcagct gg tcgagagcgg agccgaggt g aagaagccag gcgccagcgt caaggtgtcc 120
t gcaaggcca gcggctacag cttctccggc tacaccatga actgggtgcg gcaggcccca 180
ggccagaggc tggaat ggat gggcctgatc aacccctaca acggcggcac cagctacaac 240
cagaacttca agggcagggt gacactgacc gtggata®ta gcgccagcac cgcctacctg 300
gaact gaaca gcct gagaag cgaggacacc ggcgtgtact actgcgccag agaggactac 360
4433. 1001002 PCT/ 1 B2009/ 007302 22/ 22 gacggctacc tgtacttcgc catggactac
t ggggccagg gcaccctggt gaccgt gagc420 agc423 <210> 41 <211> 15

<212> DNA 3> ’ﬁfetc'o hgélt?cln o%‘%ﬁﬂﬁaf%btbé f%il%%f a 1}!’051’%?198% p§¥r@gr.het Ic

sequence: KOZ& consensus sequence <

23.  The target binding member of claim 1 for use in the treatment or prevention of
asthma,

24.  The target binding member of claim 1 for use in the treatment or prevention of

an inflammatory bowel disease.

25.  The target binding member of claim 1 for use in the treatment or prevention of

ulcerative colitis.

26.  The target binding member of claim 1 for use in the treatment or prevention of

Crohn’s disease.

27. A method of producing a humanised antibody against IL-25 which comprises:

(a) providing an antibody VH domain, wherein the VH domain comprises SEQ
ID NO:1:
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val
Ser Cys Lys Ala Ser Gly Tyr Ser Phe Xal Xa2 Tyr Thr Met Asn Trp Val Arg Gln Ala
Pro Gly Gln Arg Leu Glu Trp Xa3 Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr
Asn Gln Asn Phe Lys Gly Arg Val Thr Leu Thr Xa4 Asp Thr Ser Ala Ser Thr Ala Tyr
Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys Ala Arg Glu Xa5
Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val
Ser Ser
wherein:

Xal is Ser or Thr;

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



aagcttgccg ccaccls
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Xa3 is Met or lie;

Xa4 is Val or Arg; and

Xa5 is Asp, Asn or Gly;

(b) combining said VH domain with a plurality of antibody VL domains to
provide antibody molecules, wherein each of the antibody VL domains comprises Kabat
CDRs 1-3 as set out as residues 24-34 (SEQ ID NO:29); 50-56 (SEQ ID NO:30) and
89-97 (SEQ ID NO:31) respectively of SEQ ID NO:15;

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

(d) selecting an antibody molecule which has enhanced binding to IL-25

compared to the parent antibody on which the humanized antibody is based.

28.  Anisolated nucleic acid which comprises a nucleotide sequence encoding the

target binding member of claim 1.

29.  Use of the target binding member of claim ! in the manufacture of a

medicament for the therapeutic and/or prophylactic treatment of asthma.

30.  Use of the target binding member of claim 1 in the manufacture of a
medicament for the therapeutic and/or prophylactic treatment of inflammatory bowel

disease.

31.  Use of the target binding member of claim 1 in the manufacture of a

medicament for the therapeutic and/or prophylactic treatment of ulcerative colitis.

32, Use of the target binding member of claim 1 in the manufacture of a

medicament for the therapeutic and/or prophylactic treatment of Crohn’s disease.



