-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? og¥ss '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, W(l){)/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

10) IL-25 has 8i"8 ef'tS’gcéi SRS tnsrepeed drmginally everirrecahspaas and gin World

i sease (1 D) | o e N e e p s at e

of the |arbe i iEsforeastima ohlsrgicwthon it Wrwrisyg bopeintielatineirenys

Ul corat i ve. col (o pOR v aRs AR WaBEar s AR R A Ralir it be

a Th2- medi at edasdddgad withwineh2 mflagymaey itfHtraeeimotiedungdel showi ng

i nvol vement of t ypeT);pec—;él}: léliiiplgssplgynm;[ 1hrr?portant role in mediating protective immunity to
parasitic helminth infection, regulating effector functions such as B cell growth and

20 IgE secretion, inducing goblet cell hyperplasia and associated mucus production,

eosinophilia, mastocytosis and fibrosis (). It is the central roles played by these
cytokines fn the regulation of these effector functions that have made them key
therapeutic targets in asthma. Indeed, mouse models in which these cytokines are

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



devel opment of gut inflammtion (16). 1L-25 production has been
observed in a 20 nouse nodel of chronic colitis, in association with
a switch fwomm/obklssto a Th2 type response (17) and hi gRCTEIBRS0CSEI3AM
of 1L-25 nRNA has been reported throughout,the gastrointestinal tract
in mce (18). Mreover the IL-25 gene is located within a Crohn's

di sease susceptibility region on chronosone 14, although its

potential assogh amkRitatdlekPeriniétdlaSBAS By HRIRINE SpEFfiOEp RSBk havt, with
(19). In addition, 25|BD can conprise one or nore di sease conditions
sel ect ed from ttheexgersing of drhibigng Her 135 previn ungeasessbilcol i ti s,

| ynphocytic colitis;.:s6 PR [ | MEK & L '
syndrone, infective I%Héﬁl?lp I?g} g‘n?#ﬁ%@%&?ﬁoﬁ%@%ﬂ%ﬁé i@oﬁ%&??ﬁgﬁgh
t her api es for tthemtchantsmabmbBBuhclear|(v,e3)eHoWwever,ginvanithotdnsesopathophysiology

steroi d-deri.ved drugs; h ver these.are not. currentl uccessful in
el ng o SsoRa RPN TR bl BB atis SO i B g5 e

t herapy i nvol vijRgvidGilipathWay S wa D elfitrfatdly phve Suceersfud iHekapediaatly abl e,
despite show ng poor efficacy (21, 22). This shows WO
20101038155PCT/ 1B20&seandty serer-expressiqnafillidadilel 7Es a gnegyben of the sugtyrally e
and nore effect,] I i i t fe i ;
di seases. Anti g%lgti%gglb%gpﬂgggeg&g{lfg@tE@g&%&?ﬁ;ﬁ@%ﬁ%@%ﬁ&%mo
inthe art. A fé&if)and ingreagacsponsivengsatotainway peerasia( Ny /R3S niierfailed to expel

pol ypepti dg,chains; .t .denti. X vy chal n i\?ﬁf“.

T ant - ehai ng coshav e SRRy 338Y QR BRof Rt URy RS Binss 0
(VL) chai ns eadid) 1B:28 has alet béemrshowa @ Bawgraghlated arsamiples froggpaizn(sovith
dormai n). The var 'bg]gl e regions are primarily responsi ble for antigen
bi ndi ng. Wt hi 38%8nh variabl e region, three subregions, known as the
conplenentarity-determining 10 regions (CDRs), nmake contact with the
antigen. The Chflamuhateactowehdisedsee donmi n are nunbered, fromthe
N-terminal to the C;terninal, as 1, and CDR3, Between_ and N
and C-terninal to t morar@%&%)%s(@%w&m@m&ﬂmww frsting the
whi ch nmake 15ewphfcoddd Yaye PSR RE labgeintebtine @ cBlthl GRIh ty¥ally d8inplise one or more
regarding the structures of antibodies are i1llustrated in many of the

docunents ci t edissesesanditipissglectsd fiom the erpwreandsingaf dlograpiye pelitts Gligend
There are a nu 0f; } i j i _ i :

antigen may be@r?gllgnsg S g@ﬁcﬂéﬂ%}g gﬁ F%%ﬂyfoq%;yng%l %ﬁ?%@ggis?ﬁggﬁggausi ng
hybri doma t echmerrengyiative mpusegneds! siwtwingl invalvembudif dxpes evtelineslih the

generated in m rother rodents. Thi -8R _be a.usef ul tQ..
Goner at o ni gh- SFTe g BEbyri Db fron 1P 195 R Bidtifs et Bibehid na
t hen be useéful noushimedel of bixoaje\colitis, in Ssstdatidn witlne eeidafrymtadTlrtardher
the CDRs of the antibodi into.a human f I his is totry to -
Aol 4 a hummnanTFIGEE QAL dugh PResane st fnoamits b bechispegieticr al
principle of Cilifoggraut thegad@ntetimar e th Mite ) MBtowat thrnh-Ri gabisnan
et al (11, 12). That is, the CDRs of a nmouse antibody are

transpl anted | Mteasvithiea Crolmeviiptase BFONSILEY regionays Ghremesomenidnalthough
antibody. In pri@gueﬁﬁal abd0188n WG theESMatd Rehafith B@Meymag'a{edtamd th ddifin,
same target antigen as the original donor nouse antibody, the )

af finity of5t hdBBrcah reniprsstonb ot morsdigeasatonditinme keleaetlitrer the group consisting
addition, the ] t . i i .can . of.

compr on sed. - 30V4T PREIRaptts et GREiche Rt BhoE e F RS,
properties of iHebcaksisghdraheanfectiadyolizic ank mdeerrhinate elidy.t . For
exanple, within the framework reqgions there are_certain."canqni.cal
Structure” resi dues CCREPHPRAARErRIEIIOr weatmeR gl IHPAnvRls,Shef ariRig i or

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

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

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



WO 2010/ 038155PCT/ 1 B2009/ 007302 - 4 - certain germine CDRs. Further,
Foote & Wnter (14) have identified "Vernier zone" residues (sone of
whi ch are ghsgiof3§1esi cal structure residues) that supp@icm2009/007302
anti gen-bi nding | oop confornmations and their relative dispositions
and has therefore been suggested to play an inportant role in
fine-tuning the fit of an antibody to 5 antigen. In addition,

further resid ithin,the franework, are | i.eved to stabili,ze

i nta o ¢ he R bt eld RTEAD B B0% ek RRERbR H Rl FRa
| ooki ng t o hunaflisma@dry bowdl Aixdyseaf t en | ook for human frameworks in
whi ch the Vernier zone, Canonical and Interface ("VCl") residues
correspond als_bfﬁl%&sislg as possible to those of the original donor
anti body. 10 8f'®®ach anti body represents a unique challenge to

those of skill in thhe bagit saturt BEiLantbolPisGRI L IdioRnYn tHeadrt. A Maturally-
general ly known net hodgl ogy for CDR grafti n,g is direct| yﬁ i cagl_e
in each case. CFRETIBE aatthody upuabiihay founpelypentide shaiess twaiden eryébala?r

(15)) report 2%5@ ngas RIdHGEE B hats 8e fggkﬁﬂﬁk batlst AR Yead ) RAL

binds to IL-25 and in vivo'is 1boable to bl al rway
hyper r esponsi JigheQ& )iohaias Eachdiave asonstent refiwndnd e vatidhie mgipmenrdomdink he

anti body is n I t Lic. RCTLIOB2008/001365%,..0ubl i shed
o 30  Ont ober B5SATAE Bisthsh Bt hsfonsltiel fof REGR Wi WipRY BichS 'S
anti body and ivasahisegian, threecdobregions,rknaymhy fercorpipoensirite dessniniig

DI SCLCsU OF THE | | ON The. present _in igQn relates to a
hunan se0 T0coiesis CURY. mahe sanpet il B Enpste d ho L ONS e abla damet:
I'n produci ng tahd sundtithdd) Bdih the NYeRRIRA! 19 thechadrh@nges dIseh , (CDLand CDR3.

overcone. The jnventors first of all selected a recipient human
anti body VH cHitweeanisnf N> sndrfsterminalethe{oiBs axgyfoursgrpalied framesyork regions,

VCl residues. Jigueyers fe{’vtichoB%g%EmlﬂF zylﬁtfggegr R bl @g%h%%gﬂe

("RHA") bound to IL-25 to a’significant s extent th Itself
Despi t e a nunistuctefes plantibediesrandiiflustrated enmanyof the desunientscbjted belomuwhich

changes tqst h%revigl:org&%{egrﬂl%lte‘iadté)?fgfé}gnc%d ds and residues that appeared
to represent rare sonmatlc nmu Ions, little inprovenent to anti body

bi ndi ng was 30achi died.are A¥nAbE @f OB IMSHTIH HBBOG9S AEATBO2 targdd antigen may
In an attenpt ,to_.over

one the failure of the VCI ho Q a oach to
ot Doy Furs b Saifado e Fendration S monoEioRt AbAadien ns MY PARIRE BopRcE S
VCl residue nghébuchhidiRad) AnttbodRE MreSishAliitdeierated Memi\R oBleh rdlRAR! QU
was sel ected. The resulting antibody provided higher binding than the

"R -1 A" anti b&efybe 2 wisiyivayip gengsate dighraffinipt angihadigy. e wawer.faesushr ent
2C3 antibegy. antibodies 8 Heh B&hsdf iTsindh BerddyHiNBuANtheddb b S ?rfallljsrf%rht}é?

non- human resi dues that risk provoking an antibody 'response,
f ramewor k and GO oflikaapeibodies mimabiemaniiamewerli Thisgs tortry tocarypidmalsiniany nd

to have enhanggg_ngugg%gg’ggfg% 5l%gh]igﬁgn(gﬁt_and inan in vivo tgst of

i nhi bition of arrway- onsivehess ‘'was found to be

10si gni fi cant |y noiTke pateesiprihdiple of CDIR-gradtimywashizsyribetd d9 Jexdsiebat and

good thernostahility. The, p nt.inov jon rel ates.the hunmani sed, VH

dhai n der | ved MBS e U h g iakisnBE COR e orie ARitoH PR PRTiG! M

anti body @eNMpPHesrang:vidik SegidiRiola gg&feﬁmhhﬁﬂdupimy. mﬁ?a&so%,etha?%wﬁem sed
e

VL chain conprising the 2C3 VL . 15Thus in one aspect,
i nvention pro¥HBBE aRtikady el dyndm thioveaiertangel apfigen 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



conmprises SEQID NGO 1: Ju Val Gn Leu Val Gu Ser dy Ala Qu Val
Lys Lys Pro Ay Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser
Phe Xal Xa@ohgto/obkessMet Asn Trp Val Arg G n Ala Pro G yp@Omzhonoese
Leu Gu Trp Xa3 Gy Leu Ile Asn Pro Tyr Asp Gy Gy Thr Ser Tyr Asn
G n Asn Phe Lys Ay P,rg val Thr Leu Thr Xa4 Asp Thr Ser Ala Ser Thr
Ala Tyr Leu Qu Leu Asn Ser Leu Arg Ser u Asp Thr Ay Val Tyr Tyr

Cys Ala Arg 4 AsEpfe Y Ta R T -
25 dy dn @d yucT r Lg-egﬁﬁ]\llal T%' {-‘/gr?(ﬁeégﬁié tSee(¥ %ﬁ%?éﬁ%?‘a{)}gﬁe@iﬁbgeweﬁ &P

Thr; Xa2 is G yzongSgsidwgssordeef whish are/alse, cahgrical Siyuctere régidues)ih@ supavet
or Ile; 30Xa4 igs

. . Arg: and Xas |s of. .
2010/ 8100pcT/ PiEdsHEHisEn Antutons und Hy ’gﬁg"%%'ﬁgé%f"nts%}é% bastherefore
1 5, kel b oot ks s
; S . . . I S , ; | 9, ]
Xa5 1’5’ Asp. Sherfitbert  adiition, foriheryedies Ve Fameworsal bpieved i i
Xab is Asp or Agdmdit@neheViyVBiferfdl! A QARG BEMIS irl the G YsHKiME to
those where Xa2 is Ay and Xa5 is Asp or Asn, preferably Asp), Xal s

Ser . | n SuvrEnsaebanthody often inokden mananHesewgks ia which the Vermjergoge,

Xa5 is Asp or ¢ s XAl 1] :

Tnbot menbs. i reoaREER AR/ LY Tetaled oopond as closely as pbELEIE BFthose
Xa2, Xa5 and Xaiftho@mieinal dbedr.antibody. | n sone enbodi nents, including

all the aboye-descri;bed conbinati ons of 2, Xab Xa Xa3 Jd s..l.l e.

N1 the andyS Gescr St ERBRARRIRY telteon Susidie sBafene? lo whfbnskittin fhe
the val ues of Xadandithde is\Rl cettbinty hat afERndralltkdwrCasthbddbgofes CDR frlafing

above residues .are set out .jn the table below. For the conveni ence
of the skilled i 8Egrly aaﬁlécapkrméﬁ‘ﬁ%‘iaéﬁf-ency with the acconpanying

exanpl es, the tabl e ThHeprGehthRvelaR e hnd\UTRES IO B ManiyhE of AV Y &Port e
sonme cases, this differs fromthe nunbering of thé sequence [|isting.
production of a mouse monoclonal antibody, 2C3, that binds to IL-25 and in vivo is
15  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.

20 DISCLOSURE OF THE INVENTION

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

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

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

30 achieved.



WD 2010/ 038155PCT/ 1 B2009/ 007302 - 7 - Kabat Res: 30 31 48 71 96
Position in SEQ ID NO 1: 30 31 48 72 100 Seq List Res: Xa | Xa2 Xa3

Xa4 Xa5 SEQolBioleids Ser 'Ay Met Val Asp SEQ I D NO 3 Thierfdh¥oodbitsor

10

15

20

25

30

-5-

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 Ser Gly Ala Glu Vval 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 SEQID NO4 Ser Ay Met Arg Asp SEQID NO5 Thr Gy Mt Val
Asp SEQ ID NO 6 Ser Asp Met Val Asp SEQ ID NO 7 Thr Asp Met Arg Asp
SEQ I D NO ®ohbionAsies Met PCT/IB2009/007302

10

15

20

-6-

In one aspect, the residues Xal - Xa5 may be selected from the following
combinations:

Xal is Ser or Thr;

Xa2 is Gly or Asp;

Xa3 is Met or lle;

Xa4 is Val or Arg; and

Xa5 is Asp, Asn or Gly.

In some embodiments, Xa2 is Gly and Xa5 is Asp or Asn, preferably Asp.

In some embodiments (including those where Xa2 is Gly and Xa5 is Asp or
Asn, preferably Asp), Xal is Ser.

In some embodiments (including those where Xa2 is Gly and Xa5 is Asp or
Asn, preferably Asp), Xal is Thr,

In some embodiments, including all the above-described combinations of
Xa2, Xa$5 and Xal, Xa3 is Met. |

In some embodiments, including all the above-described combinations of
Xa2, Xa5 and Xal, Xa3 is He.

All the above-described embodiments may be combined with either of the
values of Xa4, i.e. Val or Arg.

Particular combinations of the above residues are set out in the table below,
For the convenience of the skilled reader and for consistency with the accompanying
examples, the table lists the Kabat numbering of the residues. In some cases, this

differs from the numbering of the sequence listing.



Val Asp SEQID NO9 Ser Ay lie Val Asp SEQID NO 10 Thr Ay Ile Arg
Asp SEQ ID NO 11 Thr Ay Ile Val Asp SEQ ID NO 12 Ser Asp Ile Val Asp

SEQ 113 NGyd3obikssp e PCT/TB2009/007302
-7-

Kabat Res: 30 31 48 71 96
Position in SEQ ID NO:1: 30 3 48 72 100
Seq List Res; Xal Xa2 Xa3 Xa4 Xas
SEQ ID NQ:2 Ser © Gly Met Val Asp
SEQ ID NO:3 Thr Gly Met Arg Asp
SEQ 1D NO:4 Ser Gly Met Arg Asp
SEQ 1D NO:5 Thr Gly Met Val Asp
SEQ ID NO:6 Ser Asp Met Val Asp
SEQ ID NO:7 Thr Asp Met Arg Asp
SEQ ID NO:8 Thr Asp Met Val Asp
SEQ 1D NOQ:9 Ser Gly lle Val Asp
SEQ ID NO:10 Thr Gly lle Arg Asp
SEQ ID NQ:11 Thr Gly lle Val Asp
SEQ 1D NO:12 Ser Asp Ile Val Asp
SEQ ID NO:13 Thr Asp Ile Arg Asp
SEQ ID NO:14 Thr Asp Ile Val Asp

10

15

20

The VH domain may be combined with a light chain variable domain to
provide a specific target binding member that binds IL-25.

A suitable light chain domain is one that comprises the CDR residues of the
2C3 antibody. Preferably the light chain is a humanised light chain, i.e. comprises
human framework sequences and the CDR regions of 2C3. The light chain domain
of 2C3 is shown as SEQ ID NO:15. The CDR regions 1-3 may comprise residues
30-34, for example, may comprise residues 24-34 (SEQ ID NO:29); 50-56 (SEQ ID
NO:30) and 89-97 (SEQ ID NO:31) respectively.

The CDR residues may be in the native 2C3 antibody light chain or may be
transferred into a humanised light chain molecule.

The residues 35-38, though not comprising the CDR, are highly conserved
between mouse and human light chain sequences and may also be transferred.

An example of a humanised VL chain comprises residues 21-127 SEQ ID
NO:25. However, other human frameworks which comprise the three CDR regions
of SEQ ID NO:15 may also be used. Further, as indicated below, antibody leader
sequences other than the non-native antibody leader sequence of a VL chain may be
used. Thus in one embodiment the VL chain comprises SEQ ID NO:25. In another
embodiment the VL chain may comprise an antibody leader sequence such as one
described herein below fused to residues 21-127 of SEQ ID NO:25.

The invention further provides the use of target binding members of the

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




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

target bi nﬁb%wrmmggr that binds IL-25. A suitabl e |ighici@inadonosiasri n
is one that conprises the CDR residues of %he 5 2C3 anti body.

Preferably the light chain is a humanised Tight chain, i.e. conprises
human franmewor k sequences and the CDR regions of 2C3. The light chain

domai n of 2C3 i, t?igbgiwgf & %a%:sinch[}g migreﬁnmgig {onitloRO5RA%s Qsﬂ%nﬁrﬁ}icludmg

conprise residues orexanpl’e, may c nprlse resi dues 24-
(SEQ | D NQ 29) :all6@icthnBEiobn NOj 88 aaddlcsmlgacqlsiscg | D NO 31)

respectively. 10The e nat i

|l i ght chain or gﬁ@ﬁ?\"&b?@ﬂ’“ tgﬁlg lﬂ‘ffrqgﬂ? %rg Cn %&n ﬁ;ﬁ%nba%ga‘ﬁ
ol ecul e. bmev ISk ithiRFeréire 38 thetabaunganyiag eﬁﬂfrpl_et SI ng the CDR are
hi ghly conserved between nouse and human |ight chain sequences and

o duss 21512 PREB B GRIRSSIFIERRRAVINEY, Ml framoworke
Used Further. as i RORES] SPCrEkPedentay Tosishare CROTR LT o pmino

than the non- natid(SEQTD NOHS) kemefie o‘fQEBJﬁlBﬁ@ atibadyV/Shading denoteg theCDRs.
used. Thus in one enbodi nent the VL chain conprises

EQ | % NG 25, |In,
anot her enbodi nent RS2 SRAYA the heayy copnpeectids QRR) IQJSQ {8 afbamino acid
sequence such %§E%09 N6: I‘??%ﬁbr&%%f bes Rblkelat lswuyf YARfng &bn'b?c% kHHUESRs.

21-127 of SEQ I'D he invention further provides the use
of target BPnding nﬁr&m%smwﬁtmeﬂNﬂ/é&ﬁQﬂhNQ%@)@Qamfeaqlch(st%mbpﬁ%

of a pharmaceut | cal n, for the WO

2010/ 038155PCTFFT§56%%8%@?Q1 8 - treatnment of diseases, including
i nfl ammat ory condi t iFénse $ sldwsathe BINA(BEQ I Qw22 repd alisy apid (S H0O:21)
Crohn's di sease and uI rativ M_Itl S. These and further
aspects of the SFHYBH W@e‘ggg fed in further detail below and

with reference to tm@msemwbmm&mlmuo 24)BiR4 i AARRER IED INNOR23)
THE DRAW NGS igure 1 shows the kappa |ight chain nucleotide

(SEQ 1 D Nol#6) Smn%ﬁﬁfn‘b‘fékq #6(SEQ I D NO 15) sequence of 2c3 nouse

anti body. Shading d @§ shdifs (RPBNA (SEQ ID Nivg C?eanaaﬁhﬂy\é‘clﬂ tﬁ?ﬁaﬂo 25)
chain nucleotide (SEQ ID NGO 18) and am no aci EQ I D

sequence of chemusﬁaofah@hmayscd%anﬁ lrght deain ek . 10Figure 3.

shows the DNA ( SEQ i
of AY393094. Ep%ur eﬁg %gvg(/s W%Bﬁ‘i& #gééﬁ’%a‘;‘ﬁ&h%f%dﬁ%%ﬁg&%y
acid (SEQ | D NQc2 R} A/BHure axcevapiants writithgeetic2Z2r3. RHA.

20 Figure 8 shows the DNA (SEQ ID NO:28) and amino acid (SEQ ID NO:27)

sequence of the framework AJ399823 used in the design of humanised 2¢3-RH2.

Figures 9A and B show the effect of specific CDR mutations to 2c3
RH2bcdef binding to IL-25.

Figure 10 shows the effect on IL-25 binding by combining CDR mutations

25 D31G and G96D.

Figure 11 shows comparison of 2¢3 RH2.5_S30T and 2¢3 RH2.5_R71V
binding to IL-25

Figure 12 is the protocol for in vive mouse model of AHR.

Figures 13A and B show the effect of administering 2¢3 RH2.5_R71V on

30  pulmonary resistance in response to methacholine.



Figure 5 shows the DNA (SEQ I D NO 24) and amino acid (SEQ I D NG 23)
15 sequence of AY510106 Figure 6 shows the DNA (SEQ I D NO 26)

and am no ﬁﬁiégl"%g'ﬁ% | D NO 25) sequence of the humani Ses’&ﬂﬁgﬁ%&%t
I CA. ng

chain 2c3 Fi gures 7A-C show a conpari son of bindi

activity of humani sed anti body 2c3 RHA/ R"Gx and variants with
chimeric 2c3. 20Figure 8 shows the DNA (SEQ I D NG 28) and am no acid
(SEQ I D NO 27) sequence. qf, ,th Lamewor 99823 used .in the desi

of humani sed 2c3-RI ??ﬂ.reslaﬁétﬁ“gé @Rwa%%"ée‘ﬁ'g\?yﬁoéjye‘??égtO?B?CSSIB&W‘EEOf
CDR nut ati ons telitdc3 RH2bcdef binding to IL-25. Figure 10
shows the effect on IL-25 binding by conbining COR nutations 25 D31G

binding to 10 SETALEPBESERITRN R s SV Vo mouse model of
AHR. Figures 13A.and B show the effect of adm nistering
2¢3 RH2. 5 _R71VT egﬂnﬁﬂﬂﬂfﬁﬁ’ﬂ resi stance in response to

met hachol i ng. VO 20AQ 1ORBLESLMEMbE2AAYARQT BRRculed whidhi HAVE BindikgA and

B show col on | ength, and body wei ght of mce in a_nodel of colitis.
DETAI LED DESCRFISFIfoN)y dgr oppanothezENThe apgmbsrspita specific higding peismayagingturally

descri bes a nmeghsy; i : : i Watall .
specificity for oﬁg%g@?ﬂgwp%%%ﬁ@g#éﬁ%wgﬁgep%?% lgé]g?éﬁgﬁghhge pggiorf
may be nat ur al mplegeles baschngareaioitd spriaee, paa tavitly) yhisly spesdicalabings to and is

produced. One h i I of | s.an _area.on its
surface, or a @gﬁﬁ,cg&ﬂfcghn@e{?iaﬁagg% bagggﬁtﬁg%n%?pc?laér?&gaingay?‘nré?fletg%?tger
conpl emrent &0y tnembempafithé pait aff melpailésal Than the podnstierOsfaRdpsiphdve theopropdisy of
ot her 10 nenbef. g.f the.Igai“r of HD| ecu%es. ThL%,S t he meni%_ers f the
pair have the PPABEEPSERIR IR Er cErFIRIE 9L JYRES OLSRER b pairs are
Exanpl es of typeiebntsiag) Hibten Hiidid] MBmBA KSnhE rRBtbe) ea:eﬁta}-ligﬂﬂyand

bi otin avidin, hornone hornone receptor, receptor-1ligand, and enzyne
substrate. Thi 2FEISERERICon i s concerned with antigen antibody type

react ons. 15 Accor ghiagificadt 8RR EETRRbO8 1 bOReal YN | 07
wll conprise at least a portion of an anti y ol €cu) e, nore
particul arly aficqosdinglypatargedbinding ragmbeg efithbiimentien whenmprise atleathaa

nol ecule. In g t i =10 ion domai n) of
an anti body pi 2o oReLsraRRBARHIEER Hork B el AR Bt SEWERRRSBY, 1 o
an antigen. Thosdingdgmbtin2d sthreinolgcuienber s of the invention are thus
based around the those t onpri,se the VH domgin that ipcludes, SEQ
D NG I | R PR R SiBfaeeblst e o r demam prARATCDOM 1
was found thatplayien sigmificdnt £ BiythEBIRAIMB @I @ EntRES td APAREER Phusahdgel | NG

the CDR1 and CDR3 sequences.. Accordingly although preferred ]
enbodi ment<d of Pip¢iee P}WEﬁ{SiOéhhf‘dégwméﬁtg@ besecharquichihe these tebcoppprise the

domai ns of SEQ/RoMAnlhhindHIGKP@ D (3 Y and Xa5 is Asp, the

invention al so contenpl ates humani sed VH domai ns havi ng human
framewor k regi ons damakingghe ¥&l GpRinSofithgprosest mivegi®, It vakifnad th-8H@ | D

NG 35 and SEQ &3 ' {1 " us .in rt her ects
t he invention pr o%lﬁgggy gB?gl? glté’b %/%%%d?l%ovﬁ%%%l}é}{r%e{%e g@ﬁglaﬁgg [PE 25
wher ei n t he Hisehemess. chabrlingdyrplttewgh peeférted ettdodinmines ¢fghe wgémion(deidRbed
has an am cid sequence .af SEQ | D k) .anot aspect, 1he,
WO 2010/ 0381 59}9&.’;} ng%glfﬁo\%éélgm%ns of g@Q%ﬁ Né)q in w%lcme{(ﬂ 18 %‘?y and &a? is
Asp, the invention also contemplates humanised VH domains having human
framework regions carrying the CDR1-3 regions of SEQ ID NO:34, SEQ ID NO:35
and SEQ ID NO:36 respectively.
Thus in further aspects the invention provides a target-binding member that
30 binds IL-25 wherein the H1 heavy chain complementarity determining region

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



- 10 - invention provides a target-binding nenber that binds IL-25
wherein the 112 heavy chain conplenentarity determ ning region (CDR
has an am wo amidssequence of SEQ | D NO 35. | n anot her m3pa®gdoo/odBe

i nvention provides a target-binding rrerrbe_rlot_hat bi nds 1L-25 wherein
the 1-13 heavy chain conplenentarity determning region 5 (CDR) has
an am no acid sequence of SEQ I D NO 36. In a further aspect,

the invention t n

wherein the Li fl \gﬁgﬁﬁkaf&ﬁggon%?tteyﬁﬁ? ri tyéﬁgétgﬁrr?%%?gs ?g%rlkfgntg@}é%&)eavy
has an ani no achdinsempiamsatapity GEQMiDnJIG RN (ODR)atn@atnemmspeicﬁeguqmeof

the L2 11 ght  CHRRIB MBS 2l et Jhetl B v peRES b s ety
am no acid sequhm@@d@flLSEQNh@eMéSm hb@yauhmhhempmﬁamxy dheninvig ndgian
provi des a tar i,ndi n r that b wherein the L3

light chain co%ﬁﬁ) i%rrrqwoa éF‘ﬂﬁeﬁFenﬁl*gspéhcf ) has an ami no
acid sequence of SEQ,hBRrdter §%r:ctI ﬂlean\feﬂleﬁ‘ﬁfoviﬂ%PE%% t-ﬂ)ﬁ}ﬂlﬁm&ﬂbé&ﬂat binds
provi des a tar ﬂgt bi ndi n nber that binds 15 IL-25 wherein

heavy chai n corbt@nhareini g‘lﬂyL ldeghé chain F?@Pk@@m@ﬁtY(@EﬂR}llm%Wﬁwna(@ﬂ?d haS an

201 d sequence o BNEeRr SECFROREEM sbR hebelt iR B S

aci d sequence odrgSHinhdibe NEmder ﬂibtrblmduaILeZﬁmhhrmn e L3 light chain @pmeltementarity

bi ndi ng nenher nCDvart an am e ce
of "SEQ 1 D 1B ogeRIm g regind CGBR] Ra v e il BheRs RSERSIENGR

| i ght chain CDBn@fﬂ’refﬁﬁbdt [Bhé@vedtion provrdesTd’t&rgEt’-Brﬁ’iBm@l’n&nﬁﬁer ﬂ'lachmds IL-25
target - bi nding nmenbers nmay be hunan only, murine only

accor dance wit erteFf’é“ Hreééérﬁht Fbﬂr%rﬂma‘ﬁme%mr%%mnwg@ﬁ @QRQ hashak apipo
human but that cgitalRcORESEY) IIN@3Urine residues so as to enhance
binding affinity. 25Target binding nenbers conpris said CDRs thus
forma further aspeds a®irthenespeely drtinvsntiempronisys @@rmngderg mersberithat dinds

e o1 S 5 el QMO IRS M LoD AR Sl GERYIR

paired with a \h adnmmaqrr:l sequqzrrco\mf BEQdﬁ) 0t 34h thel \H 2olretai g elmmino CIGR ey an amino

ommi 0 uhose. CERR SAIIEEPRSTATP P Ang™ PRnEuishd et GpRad s attbapi

bet ween human & eﬂ&J(StESEQiIENOIM Inr cpneirbodid{edt, 3tidh brar:bet bindidg member has
2010/ 038155PCT/ 1B 0 9/ 0Q7

prom scuity is avEel i& Slfaé%%%ér‘éfal'l‘?%a’?‘ﬂ’é’ a&ldtslég'é\l\%\égfr’g%ég égsfc‘hle?' light

herein, anggt h%ﬁalh@w&mrbmmo%ﬁwamu hech¥ln CORRIFRERS IreNOkdan t he
2C3- derrved VL. Such a be sel ected as di scussed herein bel ow.

The structures and [The ﬁﬁm@WQﬂQﬁf suphhigresgboing membars migy be hwman arlypmyrine
be Sdet ermi ned ogﬁrocfr% %c%ﬂﬁiﬁcé 91tf1<ﬁ%%czlst E‘( ﬁverﬁ%naal fr f WHrch i9 rlg}arlly

Proteins of Imu ogi cal Tnterest dition part nmen
Heal t h and HurrmnmSebuu thatgetain® 87¢ ommdreupurategssitiesse a$ o ehhanoetbémding
academ c and cq cial on-line resources are available to query this

dat abase. For &Xalple, see Martin, A C.R Accessi ng t he Kabat

Ant i body S@quence Diufgeabiadiay nieditets @mprisilg EhiNe DG thus fomne fuﬁuacasj:m of
1 1! -1 '
r g?ggr (C:E:neg L??é]‘llﬁzi?l érgr?ag%@nm e ggeg’#ag g czgrr,l;gd ﬁgrgi%CtJoF tta?g%t glndmg members with a

htt p: // www. bi oiyif d&ﬁgn%{@{qgﬁ Sekap Ko, . A target binding
menber according to the resent invention may bind 1L-25 with an

affini ty substanti aKeperallyra tasget binding megtbes epanprisping Vi gomain aairgdowidlya
descri bed bel o E%%r

be specific f o\r%L fr%gn fol%r%v?gg%hﬂﬁ Sgttlél% Hl%ll ﬁ%mér%\gﬁ {)/\Inl %érﬁ fhe
any si gni f BBantVibdemaings p@renin'rléw\’bsloulahthShﬁDRSt gndspmonillcary ﬁnfdnengork
partner(s). Forres?o n?chn%é:rveé b&%%e El'rrl]arf Olélnn%l}shat haF fro ﬁheaf'éi anqa\{)df rom

whi ch anti bodi es nventlon are erlve oes not Cross-reac



invention with IL-25 may be abolished by conpetition with reconbi nant
| L-25. Binding affinity and neutralisation potency of different
target bi ndhngioBsRers can be conpared under appropri at@1GR0MbAd793S -
Ant i body nol eclufﬂg 30Thi s describes an i mnd?ogl obul i n whet her nat7ural
or partly or wholly synthetically producéd. It has been shown that
fragments of a whole anti body can WO 2010/ 038155PCT/ 1B2009/ 007302 -

o o e e BRSR B e BB MR e i
anti body bi ndi rfartfer Aer@BnNand thyarie\vas naky b ipakddgith & ¥ dniasn ather thhn thel2€3-
Fab fragment consisting of VL, VH CL and CH donmins; (ii) the Fd
fragment consi SETYRE Yk Jush ah aﬁnbeﬁﬁle@‘?%rﬂéﬁCH%SFdPFIFIH)bSS% Fv
fragnent consisting sy 2zt - S E X
(iv) the dAb fragnent Ef Viar J,y}aéﬂ%g"a\eﬁtdg S 3@8"%‘2’?@%@-@%“%@9%
whi ch consi 8t s determined-bylmaferemee to Kabsy Bift. epalf Seqyemaes of Pratdiiswd] ent

ol soul es. ( soriripREa G AHERartieR DL Sirtopl o £iifi Bnf e Stpgecy
peptide |inker 1987, ahd apdatasshdrief. tAvuriba offacademicand semaieadia ohdidegestumas

L2 0 P e i e

Huston et al,
chain Fv di mer XabRCGIH1¥o8yY S6ARR& Daashsé ¥ Compul RROTERSS:, Sthdétdré, Fhektn

or nultispecific fra%rrents constructed %y gene fusion (W94/13804; P.
Hol | i ger eti0al angfigreticnzd|(19%0 alP0- K58 and thsmssnyiatedon-kuemgsourapy gyrrently at
scFv or diabod liesddl & SihARish ; i ncor poration

of di sul phi de %}}eimgges |-i %ﬁ%ﬁatﬁe 8 iﬂl&gﬁﬁlg\}iﬁggﬁ@%ﬁém . Reiter et al,
Nat ure Biotech, 14, Altaget Hindisg meede) accdingio diepressohipvergiongnay tind-IL-25

joined to a .donmai.n . | sobe. mad . I L Res., .
56, 3055- 306%18'@8)*@%{3(2%8&%“?‘?&} ST o, ot ot %%'A%S’el‘ﬁi‘“%fﬁlba?%??wmd
these may be coelvent.pondd%2@ faigepbindingenemiticr kit pakral e Gpectfonfop &L-25.

manuf act ur in,a yariety.of ways. (Halliger, P. and Wnter. G Current
G oot Bl 8 oo n e bis gy mta) mobhgh gy s aAn BRI 1 Mo opes
from hybrid hybihef@aRss s;SéEiﬂ&E&iind?% PdheRE). FoexamPRERhhd Bee ToulAAHM the
fragments nentiogned_above. D abodies and scFv can be constructed

wi thout an Fc Pediatibodydionywhichyntibadiesiof thedpyaatiag aresisrives dags pgt cross-
reduci ng the efd,eClith 9.‘:—4,6‘!2}—5 andHL2FY RldCin J\B%L%é) *such crosﬁ'eﬁﬁ%’y% Gther
di abodi es, as opposed to bispecific ol e anti bodies, nay al so”be
particul arly usgbkinepigwdicaied inrasthromandizémilapaidesses Srasdesinati @ ftatunelof target
expressed ba Ebin? Iim .e@&qhgﬁlvg:ﬁ?%. many ot her pol ypepti des such as
ant i body fragnen %g of appropriate brnding specificities can be

readi |y sel ected usTygcalyaspecificiipimay be\MBRAHILSB DY jneafk dffabindihp sy agh

If one armof th i .abo ls to he_kept constani, .for instance, wt
L oae oD b BB ng o pand S5 55 ent Al B Binding medstbes Stind o the
wher e the ot hepresdniiventicl mefredbghi LAY dndGRY otBEr AERBRPOT AL EL-17 family,

specificity selected. Bispecific whole WO
2010/ 038155PCTPartioderomyens odIL-114, IL- iR msddr UE; moye prefasaidy alh ghree of IL-

knobs- i nt 05501 54 &POj 73L&{d 1991 A - BiRdinB-of Kt i &hberREQr&hpb ¢ =
9, 616-621, 1996). It is ploslgl_gt())fe tg&\te‘g)[\gclarﬁ?’trrrg(lol?:eirczilngt&{r agdgg%her
anti bodi es andinysetianegitinilg2emap e pbalishd bagmehion with medoodpynandlIL-25.
produce ot her anti bgdi.e chieric ml.ecul.es 5whigh taln. the
bectrcity of 't he SR G iR s Al irtert B B

i ntroduci ng DN\Aesmberdambe tdsparedrundeghppbopriae oonaditiahs.e regi on, or the

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

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



conplenmentarity determ ning regions (CDRs), of an antibody to the
constant regions, or constant regions plus framework regions, of a

di fferent wognags@edul i n. See, for instance, EP-A-1841%¢T18R083488638A
or EP-A-239400. 10Preferably the CDR regions of the VL chain of 2C3
are grafted into a human framework regi on.” The human franework region
may be sel ected by a nunber of nethods, e.g. by conparing the nouse
framewor k regi r t*i'HH&?
framewor k or é?{o%éﬁ%%fﬁ@@g}ﬁoﬁé@%%?%?ﬁl :ﬁ%fgé%a&ﬁbeiw amavvrglso eovers
regi on which hmygoheaebm@tqutemrcompasmgamhtmblodghwtngcfws of 15
amno acid simlari or identit fic ofr rreworkr

of native hunan seq%féﬂ?iesg Oggﬂf‘dﬂ'@y Sﬁ"%&iﬂ% P%rln? P"Sd%’[nig é‘
the resul ting CARCURal Cel dlaikodi)abe Fd\frhéiﬂuﬂhorlsﬁbtmgbfﬂfeaﬂﬂeﬁld asmect

of the invention antibody nolecules conprigsjn j.r .of VH

domai ns ar & er%&lOﬁlieEgﬁ@gmeﬁm%lsmth%%b@ng3’%80%%}“%9 hepe ?/H
or VL domain s I gt"% eplss €844.986 (1l S
known t hat si n%ﬁgsgn{?rﬁ%ggld?gjﬁ%n dg%\g?lﬁsg Seestgjéchglﬁllré WHBhtﬁal %59% gjglre
capabl e of bi n‘dhlngcmwsgmf ag¥Hl idgeain; (W Fiﬁabs)éé'tﬁlgmectsm ivalent fragment | n t he

case of either
be used to screerPnrS cgr?p%%dng%taﬁ%npeg %ﬁ%ﬁng’%%g ﬁyé’ %@@?'@rs?n@m’)”@h&@%
t wo- domai n 25 atHHg:E:tmalmmﬂnm‘ngBniae:rarabhlesdthy dpepddd Link2s which aiﬂlo%mw

further heyein, bel ow Ant i body nol | es. o sent

i nvention ffhy JAR3PRP 2Efigleite Loy @BH@F:&HT’ ]?'é‘g?tc?ﬂﬁbei“c%gf gi23-
thereof. For exspdes; mstb’hemrnmnerAtsg §47925988 01 78R); i (Vis) lﬁsﬁeeﬁmsngle
end to anti body [i ght chaj n _constant domains includi ng human Cx or CA

h
chai ns, pref er@BinFakimerdPRI7USHA9947) gnd (3iip ; ‘i"@@td“ﬁ »rfﬂ?lﬁﬁa]ﬁ%tr%er
based on a VH é&t:%é%dﬁ%n&%ﬂéthﬁ&%@ Be futsﬁ)ng f@mle Frl‘ijolhébr%t A,

or part of an 1 mmu I'n heavy chain derive romany antib
i sotype, e.g. PgGNatgAcad. $Ei. &Ifch ¢ eA4aeltddnlPo3WTF v, scFv or diabody rnolecu es

e

Anab and Mac ammhlmﬂYoﬁederldnaN‘DEﬁ:’réB&i’ébhm 1D29-&24A, 09%) M@hbaxbcs c
I I d d
o anot hor - pol SEBEE ‘5 BIHE BReRL TED Bid o188 MG Larldh S 8o

of 5 chineric Q& |5bogbsgs30@q,e19©3;cr| bed in EP-A-0120694 and

EP- A- 0125023. Framework regions of antibody nol ecul es of the
i nvention may al so WH@FLIP&EG‘Q#-‘S‘/%&VF’% REsrio b Yerdntisss mpwbe F%F’H&@abne

or rmore glztposeﬁ;?cuﬂa@nﬁwﬁe% w%n%&?wgmmg&weh@n QQ%et?SHNa}s‘THM]E

the target bindi'ng nmenber 1S expressed, the pattern ycosyl a |on
may vary. Thu@nddliirmr& mm:@wgmn@p@cmﬁ é%&ﬁl%(@%h@glmnamﬁl
sites 10 may b S t

Sitos mmy be i T ehtohihybRT YRt e B AR oSty
N-gl ycosyl ati oﬁnagmmesncmloaed(&byet Dmbpdms endhsFarcen bheamatoded webousyn &n

amno acid triplet Asn- X in.Xis an e t .Pt.o .
ond Y Te Ger " ReBhy ST oy athins, petefRlx AR S h iBypic
del eti ons 430 thsgctiorc! eoti de sequence encodl ng these triplets wll

result in preventiaon of attachnment of 1 boh rat(:;:l &Q%ues at the
Asn side chain. Al t]%'Fl?;FFIf{?rﬁjlféh"d§ssqsr?@P%se ’é?ﬁcf Heowholp gatthedies, mpyglsnds,

is replaced by, @naﬂériyqrs@m b&ALRAALEM belr4di§¢MTBIed lafid Sxirbdsed B, cbR.
i nactivate an N—g %cosy ation sité. Known procedures for 'inactivating
@

Ngl ycosyl at i onDigbedies (and pany ethaspdlyreplides suplbaseangibedsy fragmaents) ofjapropriate
No_ 5,071,972 g ERRA Bar BOANH A8 AHEAANTBIR, (wODUNTRIG

descri bes the an ant ody Iecu he™ar
whi ch speci cﬁdm;hbtarmjslftone amalof the dmbpd;emﬁmb@kgpttzmqtmt tfoomstahde withan

Wh is | i bod bi.nd
DL EE I TIONENEE SREE T YR TR

varied and an antibody of appropriate specificity selected. Bispecific whole



30 least the three CDR regions, together with their intervening
framework regions. Preferably, the portion will also include at |east
about 50% j .. or both of the first and fourth fr

regions, t ézﬁ%@?@é? ng the C-termnal 50% of the first 5@50%9/007302
2010/ 038155PCT11 B2009/ 007302 - 15 - framehdrk regi on and the

N-term nal 50% of the fourth framework region. Additional residues at

the N-termnal or, G:termnal d.of the bst anti al t ..t he

vari abl o donai ANheesE e deedEdy Kbt o lcccrgtenana bk Ridesivan ot

occurring vari ekji€in®REBRDNG IIeeaN100g96)For exanpl e, construction of

target binding nenbers of 5 the present invention rradea%}/ r ecombi nant
B

DNA t echni ques may Hédspessibiafottaie menoelsaaland othenantigodiss ard vssrteshaigues of
resi dues encod?&omidah@ﬁw{eemr@g%@%ﬁ& due !ahl'il%o%gé% of hfﬁ?ﬂeﬁg nqgec‘aiéaer
er t1on ude t

mani pul ati on steps. O mani pu steps inc e I ntroduction
of linkers $o mhich retamithbspecdmitpiofithe ofiginhkantibodint Sugh techniques may involve
protein sequences i ncl uding i 0al obul i eavy. chai ns, other

vari abl e domai rOEF%Pg ?gi&(%}ﬁ? et u“&gg)gﬁllé'f Y%Fi'% fre%i‘f)g’bo&tﬁ’ees) or
protein | abel scaspldmsnussattteninity Rgidas (CDRs)Pef Mvintibsdybitlseeconstant Thi s
is generally used in the sense of include, that is tgQ_say perm tt%g}gﬂ

the presence ofSSHis FCoRHHE regions pusdramewask g of a differen) immgogle

refers to the staks ihfladthi ERAVERAQMRED 2134688 Ak EPLADBOgpoENDEr S Of
the invention, or nucleic acid encodi ng such bindi ng nembers, w !l

general |y B@ in accBiefaste thg GIAR reatonsrod dhenVL chaie af 2 0haregeafisdrintogriypman
nucl eic acid w f 0 i g f i i
Which they arenaneafl By O THEHERAARLAIA (dfifn®) iRy dhyiber of

nucl ei ¢ aci ds wiethodsileige by téreyarangehd monst framawoek regiman armaduse ML negionent |
or the environnent in ich they are prepar e.q. cell cultuyre)

Chen suen’or o SEtncstwitl <o Bbad FiRY Sl lotsioBise it 0t seliine
\[;i t][o orI in \éi lm‘rn?]n féa_u?ewafarr@bn blg_ftdihagthm(’ghgft,sor_ailﬁld o?ﬂﬁlmgmsmkgdlem
e or mul a W { Jluyuents or, .uvant s an st or pl‘aCtI al |

pur poses biﬁe i sHnEeSqId sipgrity or, P{étyt S«@@Me?ssto\ﬁrame“?f}ﬁwwgﬁ Pﬁnzﬁa’e

m xed with gel Bihih RLusicBaf BE (a8é i drﬁer@@ﬁﬂth%?caﬁﬁﬁ&e fHeGE MM tidg' @DR-
pl ates for use in i munoassays, or will be mxed with
phar maceut i cal gpftedemibodishe carriers or diluents when used in

diagnosts of_ther anXundghdet o APERGE SRt BbaFABIERRES,

either naturally or et er ol ogous eukaryotic ce
CHO or NSO ( ECAprbgl:omi3)f \éidlahg VLojomaiesyaranprgfened( fingle bindingldeomiains

d d by. 30 J j k i | | | d. ,
o010, 030355 PEAPd £ 3155 VaDoBub W8 R shiciafsivtm SR APERY oPlof Syvepiion.
bi ndi ng nenber k is kapwadHattsingfe inomantigldbally dagjis ReRsiallf VR d@akinkiafdi ng

menber according to the present invention y conprise ot-her am no
acids, e.g. fo?a%ﬁ?#aOﬁEﬁeﬁsitﬁsewﬂﬁmswbeﬁechg,m%ra’e as a fol ded

domai n, or to inparf thOcdsb8r EBlcfEFHHE sﬁ\?@tch_@ih bAdIMECAd IR, these domains may
characteristic in addition to ability to bind ant%%en. “Target binding
nenbers of t hebd e i seosenfagcommenentary domaing parablegd dprming a fyg-dpmain

conj ugat edy4 0 @ JeOkinBinG iy The (& bifd 1V b3 R dREPL! %JnhQPlE’E% iibefownker) .
Det ect abl e abefgtse F‘ncﬁngélne r adlggllea(ge s ‘such as %’fﬁ or 9 ?:l, \%Jr?i ch may
be attached to antiAundhody muflequies of thegmesextrinvemting may dyrthrer comptise antibody
chem stry known in the 10art of anti body inmpging..Labels alsp include
enzyme | abel s CONSIANLIELIONT oF party itléeﬁeotf. ll?or égcamgﬁ:, 5 W dordhin may Be 3Rachld athfs
C-terminal end to antibody light chain constant domains including human Cx or CA
chains, preferably Cx chains. Similarly, a target binding member based on 2 VH
30  domain may be attached at its C-terminal end to all or part of an immunoglobulin

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



per oxi dase. Labels further include chem cal npoieties such as biotin
whi ch may be detected via binding to a specific cognate detectable
moi ety, e.gohRssissd avidin. Where the additi onadcf@adodo@zas a
pol ypepti de donain or |abel, the target bi Qdi ng menber may be
produced by reconbi nant techniques, i.e.'By'the expressi on 15 of

nucl eic acid encoding a fusion of the target binding nenber and the
further domain. i fii A r | i .
provi des a net Hgg%@? %’?yp(?gsy é’icLﬁS%g’ %%&Bﬁggiigﬁg%ﬁkﬁ?%ﬁr%ﬁ%nlgtjiqrr?gmns
for 1L-25, thesndidsadhabanpins asgligicvd th W26 85 thinayn bagmaployed.domai n
of a target binding nber of the invention with one, or .nore VL

dormai ne. Jand t st | nG TEICTRRECHEM ML g GrEt G HRSRAE 4 gauivelent,

ant i body- ant i g@seld kd\sHolter POIFPplidE @Fe thérefPe included. BAériingd/hndleipRdssioN By
have an am no acid sequence which is substantially as set out herein.

25An anal ogdus chisteris aniippiss@redqsrabaddn ER-Audl 0698 med EF-Andi &5%8quence
variants of a VL domr\ﬁ%gﬁﬁéggﬁ%%f Q:%Lb%li g@ifﬁﬁg@hg %ﬂ(emi+rhm9§' &ls@finclude

nore VH domai ns. e achie ge display screening
met hods usi ng gheostatioalstauntasahat indhideaine dumlorecgipdvisplation sitds. Bleperdlangh

as disclosed in W92/0104¢.in, 3 ich an i.ndividual colon nt.ai_ni pg

i ther an b or CPOLRAMRAGTLHLRPER Jeare B En e epetR FEPARY"S

cl on/es encodi n/gl)kh@lariohemamw. NTKds rmblﬁfd)acami}mith&tslrothadlwbcbdt@?g@ylatid&ﬁites

2010/ 038155PCT/ 1 B2009/ 007302 - 17 - chain target bindin er .is

sel ected i nlac@% iR e A oY wb_éltf*sv%w"ﬁ infipgued

described in thab tHeGhrSERNFor exampl%%‘-‘é@c&ﬂ@atﬂéﬁ@ﬁ&% e}lwwﬁﬂte%% des
i bo

a nmethod for selection of an ant nol"ecul e for |L-25, the nethod

conpri si ng: 5( aharprienized byign aming arihaipiet ASHEiYs heretn X iy utanng aeid gxoept
menber that bi ps, iy %%&BPW?'&&&&% é@mﬂ&samdi >6\r/}|$i§€6}{§% FheOf

the present invention; I'ni hg sai onmain with
a plurality of negltatisledgquehcakoeading these pipbors Wil matli ingagventidrecidteshment of

(c) 267 25180, 33t RS TR kL) Bl PP b g s
met hod, the VHsathdt Xin deemaded braydifieremramihsl edd, i for éxample) isaudificigitad ei ns

expressed by reconbi nant , Jparticularly by hage or phagem d
PNA e TP £ - v ouribut itenk e pbedie Al et vBhe 64

i ndi vi dual dongiyassyleR sHss in pesteifX A¥RIdE tHds@ BestAbed i@ 11O8PArNd. G167 1,972
domai ns. 15Ant1 bodﬁ]zm)l ecul es, and nucleic acid encodi ng such

nol ecul es, may abERRZ6.BHr-t her part of the present invention. IL-25
11-25, also referred to in the art as IL-17E, is available from

comer ci al 260UKGHSerd - BindinE8bmast ems, M\, USA) or may be cloned or
synt hesi sed by 20 reference to the sequences of IL-25 available in

the art. Mirine I L-Z5isdrieBbesthepait af ppaibpgysmplecule pduely ¢asentisps/thpigreat
t al, 2002 (Ref:.7 e - i ) i
et a ( @Jhlch stcgﬁ&%gd&Z@E%c’ fcs) V%)aglp%gﬁ{ar)? l(r?ﬁ{':aft'o@ a%? art gl%%n' Where

descri bed by Fort e r pro ion of antibodies
or use in i muaoagigayss lafgeagnanibsdpmay eclyrtidtantpatticulds pam pf the antgan,

par i cul art ¥ U8R% AhUDRANETwRlpiloS. M bRl Wikaind Bl DS providea by
25  one or more antibody variable domains (e.g. a so-called Fd antibody fragment
consisting of a VH domain). Preferably, an antigen binding domain comprises at
least a substantial portion of an antibody light chain variable region (VL) and at least
a substantial portion of an antibody heavy chain variable region (VH).
A substantial portion of an immunoglobulin variable domain will comprise at
30  least the three CDR regions, together with their intervening framework regions.

Preferably, the portion will also include at least about 50% of either or both of the

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



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

conmmer ci al i l e murine | L-25 conprises residues - a
169 of nod%ézﬁﬁ@%b%?(AcceSS|on No. NP 542767) Nucl ei c g@bﬁéﬁgﬁﬁﬁh
vectors In further aspects, the i dvent i on provi des an

i solated nucleic acid which 30 conprises a sequence encoding a target

bi ndi ng nmenber, a VH donai n r. VL do di to the present
i nventi on, dﬁ’%‘i"r‘ﬂfﬁée%‘?n %E%Ni"ﬁ‘@"&a SQK‘g‘gfct (E)%“p'%'amewo region.

2010/ 038155 PUA&&&&Q@%sQQ@@Q@he thé'rmna{? P el1BeniiRERE bf 1Ha s&ﬁdtzﬂﬂgpﬁdﬁ of@he
a VL domain of the invention, which conprise expressing said nucleic
aci d under corvriablodemein may bﬁgthasyom nermgdiy essoeiated itanagrally epsprring

bi ndi ng ma_rrber {Ml%lﬁ%ioglgfm‘% ong) rFoYExgxgﬂE'c%nstﬁ:{eﬁoﬁ SO ﬁlH&néhemm% of
nucleic acids o e I nventron na nprise e Sequences,

rel evant 5 5porthe pnesem heestddn r(ledegay réERata’nmmmN%gtelchagqmsﬁamEsuﬂEQtlth

NO: 40 (for h FO LD NQ 26 (for |ight chai .
Variant s of Mt ERbRaNNCY CRRTmRLRIEs dnshled ke T bben Piestgee
nut agenesi s t Q::&ﬂ@g)@iﬁnﬁerhl%lﬁdﬁtmdteyb @tﬂéfahmp&&ndnhﬁepk eAIHE it

Further, codon usage %l be vari ed, . to optimze expression of
Qi ¢

the sequence i iptredugt inkgesde jQin Mmabiqﬁqw ‘Eﬁ@éh"n’ﬂw?lﬁ@é@ fusther proteier
provides an isglahed xHME&xﬁ% ﬁnﬁswgmmql.w% Dol Sifir thaﬁ-ﬁé A RERsF Of
the present invention. Nucfeic acid inc

Nucl ei ¢ adl0d aﬁ@emplﬁungwtmocimeorpo%@equlqsmremﬁemab@yasabmsaeéeﬂ DRYE or
RNA and may be YXﬁQ'bLX or partially synthetic. Reference to a

nucl eoti de sequence as set 15 out herein enconpasses a DNA nol ecul e
with the specified sequence, and enconpasses a RNA nol ecule with the
speci fi ed sequamamisen which U is substituted for T, unless context
requires otherw se ent in L SO provi

vectors, for exarrpITeus lﬁg‘frf?éalpo%ﬁ‘? %F%{‘gﬁ?%@&“ﬁ ?‘EP?E f0s Eje dfgﬂ%%
or phagem d, oesehaf ohé anmore fpitt@B oDtontpgheMs.Si on 20cassettes whi ch
conprise at | east one nucleic acid as above. Sui t abl e vectors
can be chqg (ﬁnstruct ed, containing appropriate regulatory
sequences, i ndf Od%} g pronoter sequences, term nator sequences,

pol yadenyl ati on sequ&efss toemehsmemwﬁeﬁu&m@ﬁamgmgarbngﬁsgemexaws of ther
sequences as apprqgrlate For, further de alls see, for exam

bl ecul ar O oniYfglom 05 Bugleis acidencading:sugh pinding memiers. oyill gg&ﬁ%w&wnet

al ., 1989, ColageopiMrict9ithiah sdnfRRERIR WdhRSSand nucleicRid #{IPbefred die

i nvention aI so include viral vectors capable of infecting human cells
in vivo, sulertandrally fiee of materiali with which thew aee natwally asseciatod push as other

vectors. ch et
bi neli ng néﬁbeﬁ“fé%E@L%S Bz MG W Llen SR FERARR PR b BEIT
subject, to preovi'rcdmdnmor precuuoonment andhidhk theyarg/proparediée. g. aelatltuod)nehieng

menber to said 20104038 RCT/1 B2009/ 007302 - 19 .- .

A huc ef o act d SHTEERRiondh Y FRAGL AP A naleen Bt ds i il vive

[ wenti on will in Gfa@eﬂ&ﬂemg nibﬁxhgwnabhyleicir?giﬂeda)t& ﬂgﬂﬁl@féﬁfvﬂh dimﬁnts or
ef fect expression of the target bjnd pepber in 0s ell. The .
sequence may |aﬂJé'P’ﬁfH%a’51tSti“tfar BracialiPyPpsss fe SoisqudAceamp eftg?:mef“tbé{sé”'“
expr essi ons an%ﬁﬁa]%ﬂfe"rﬁﬁ(b@%tﬁfgefahﬁ of 8theSarir HRGH tﬁ‘%ﬁg%lcfdﬂlté pRIIEY fBF
froma host cell. merous suitable | eader sequences are known as
such in the amse @igmmgasseysser witk kegnixgd antb@hsr@wc@ﬂweﬂmwaptyblgI@arlrnerwi
the art takin f S es

i ncl ude any hgwggﬂ%ﬁﬁgﬁﬁﬁﬁg@é#gﬁﬂemn?ﬁ Bijﬁd ngI ea ee?selgéggﬁnce,
al t hough a noghicnsplated)letherinaturathrordlyisgsterhif of lesatelogasqueayetiocella (e.g.

Syntnelt | onqalo AP RNREC PP  ARL S B SRl

Pref er abl $0f okxgmrepicrsaiagrolatyddic el alhgtyrosylsiedran VL | eader sequence is



15MSSTAI LALLLAVLQGVCA (SEQ I D NG 37). A suitabl e | eader sequence
for expression of a VL domain of the invention is a human or nurine
VK | eader (89HRRSHss Such a sequence may be the 2C3 | eadgirBSRbeIvsH:
MRVPAQLLGLLLLW.PDTRC (SEQ I D NO 38) or a hl%man honol ogue, 20 such as
MDVRVPAQLLGLLLLW.PDTRC ( SEQ I D NG 39). "7 7In the acconpanyi ng
exanpl es we have used expression constructs that include a HindllI
site and consen .Kozak. se nce . ( GCTT%IISOCACC, SEQ I D NG 41)
precedi ng the c%&djﬁtr'lognai%&ﬂ‘é‘?%’gq?rﬁ%tb(l@%ﬁceesrs'vvi th an anti body | eader
sequence. This is suUhtdaditien foodntibudy R§6emees, atarghidimiiig Memperdomdng to the
25 mammal i an host cells. However, other canstructs .be use

dependi ng upon RTFRENGPEIEIOR HREY GMPFIRR ?pi’é'PP?T%‘H#%F'ga T2 Prabife el |
in which the anidepde] ABhiA alfalde®dEHRaif XS HRFE: to the molebBB ¥ndtAGWN
techni ques and protocols for manipulation of nucleic acid, for
exanple in pr edgmaloil@irﬁh@ffaCWUéﬂ@h@déJ@DGtQ:M#WQmed antigena Jerges biading

scauencing, 30uLAgHbek OBl B SRLBRLASH L ESa A0

Mol ecul ar Bi ol dgyin oSertayngt (Egi via@apeptiddb@@ll1mRE8AS55PCT/ 1B2009/ 007302 -

20 - Ausubel et al. S, i J W . San 92 he.di scl.osur es, of
Sorbr 0ok ot al . and Faiibls R6els el B paliTaRT: b af Ly TRE o8 Sy o
reference. Hostangéel %o aiitboRico dBHeii®RnBbn dsORNvEIIIARINGeMBI NS W in the
A further aspect provides a host cell transformed with a nucleic_acid
(e.g. a 5ndd ettt denpbadydmagivg. Ladelnasg ipelideenzympdahedy suches hosgeradish

i nventi on. perdiaaleL AERAHHBE MoludeUheite] BbEHaCN 3l pilollf WhbHERE B

is integrated into the genone (e.g. chronbsone)

| nt egrati on mayletseted visnnnding bya snseiligspgratodetersaplemoisty, wigi bheldavidie
reconbi nation with t I » .

techni ques. 10A yet ‘?ﬁerr?ﬁ%%%gglﬁg%tfg%grg\}?%@gﬁ%e%ﬁggﬁ%h%g?) ?E)a(rijgldltjhc?tt?rgﬁt of
a target bindi redgpdirguinembafmayhiee prodhesrt b necotdbenanetettodquengdleubly tig expression
causi ng expressi.on .f.orom.encodi ng.nucl ei.c aci d.. Such a. net ho

ot 1 9. ot ot AGFIFG S SBREnd A BBISn B it egindiB MMyl end Bh otes ai o
target bindi ng damaber. Fol | om ng production by expression a VH or VL
dormai n, or target binding 15 nenber nay be isolated and/or purified
usi ng any suitatg_%e eug ni que, then used as appropriate. A nethod of
production may Hbﬁt‘t} D8 step of isolation and/or purification of

t he product. Rofuk @y f3ged? oF iHelip@htionplided e mitd yst obtdifing anget
bi ndi ng menber may be nodi fied by physi ca? or chem cal neans, for
exanpl e to i nt PBURRAY apligancbinding dgmainfer Both e mpthad coraprising preyidinge
the stabil by QbmbBinlLoVHRdonia) br e“afﬁ%t giﬁ‘lfl#l‘lg%lé&{&} Bt fhe ifRhtiEX MR bfie or
PEGyl ation of proteins to achieve such eftféects 1s known as such In
the art and tamepse Vibidodiais, aehtssting thé VENEL icombinaiiomoneeyntieations for
PEGyl ated form t . j conprise fornulating the
product into a%@’%sﬁmﬁ?%ng&?%é?%%%qgi ,'esaist one addi ti onal
conponent, such as &aihdl deaeinthaydiavy a? atoepidadeteenex ehjrhdnsubstantially as
The present inventipn also provides a reconbi nant host cell which
conpri ses one S?IOHL@TIE‘PC acids or vectors as above. A nucleic acid
encodi ng ang CDR, ViAnGhaldho@afBthsd may b aipRledin it ofesHiBsre 8quence
provided itself forns, an aspect of the present invention, as dges a
met hod of pr odyedangholss VE demaicdisrdesed hergincare corpbingd wih pae ppgore VH
conpri ses exprggsh@g fromencodi ng nucleic acid therefor.

Systens for cloning and expression of a polypeptide in a variety of

di fferent host cel | $higmeaykd achiesedvpy piBge disblag seroening miethods pingithe so-

bacteri a, mmglieﬁmi&%skﬁal dual combinatorial approach as disclosed in W092/01047 in
30 which an individual colony containing either an H or L chain clone is used to infect

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



WO 2010/ 0381551' CT/ 1B2009/ 007302 -21 - yeast and bacul ovirus systens.
Manmal i an cell lines available in the art for expression of a

het er ol 0goys, pRl¥PSPt i de i nclude Chinese hamster ovary &

cells, baby hamster kidney cells, NSO nou ? mel anoma ceIIs Yﬁgﬁgﬁ
nyelona cells and many ot hers. A conmon, ﬁ éferred bacterlal host is
E. coli. 5The expression of antibodies and anti body fragnents in

pr okaryotic cel blis
For a review, scésém arge %&(ﬁ’fﬁ '@eﬁgf’r léﬁeﬁ%%%m&ccoﬁ? Fﬁ'ekkﬁﬁg?%’di)srgayatechmqucs
545-551 (1991) .sudixg@rthGseidestribed Gitkairyfetdnce.cel I's in culture is also

avai l abl e to those ?{EIIIEd in the art as, an optlgir}f Eﬁ roductlon of
a target binding nerfus the grsentdpvention provides mthod fefseleglop pfanmatibody
ME. (1993) Cungolech®I} I1-95) tﬁéﬁkﬂﬁbcmﬂ nsﬁz%o576 Trill J-J- eta).
(1995) Curr. Opinion Biotech 6: % mposi tions Thus
phar maceut i dal conposi ti Eﬁi@rmfboﬂ elNngdqroam hemprisiaghiargeh Didingonemben that
for use in acc t V.

addition to act(:?) Fr@gmﬁgls\r%g{le |C§ﬁcto mp%%%rahge({oe t\?lgg Hﬁ(’fg‘g {H EgoﬁFmVélﬂmn
exci pient, carrier, buff ér)combaling sage¥YHaomainmeith trphmllmbﬁanmbﬁy ¥hown
to those skillgdin telals shoul d be nontoxic and

shoul d not i nt P‘P‘EV‘&EWPH“‘F%‘%&%P& Sf the active ingredient. The

preci se nature of the ca(d)s@tehiig ﬁﬁmﬁfubwﬁ &ble@bleNdr'buﬂﬂ%QB(l‘LQB artee
rout e of admnlstratlon whi ch, may be oral gln j ectiaon,
ic

e g.
i ntravenoud? 20Ther apeut {% S?‘Sﬁ‘tH\BIa&taPB‘P@Yd‘FM?WW Béiﬂdﬁilﬁaﬁﬂg member
may be prepared for Ir§§u‘éﬁ§9ﬁetl%ﬁ fﬂex\'lﬁ'gn& Ve doftafiSimdy 35 F Hft'ﬁ'\{{orm of
si ol ogl ca

havi ng the desired degree of purity wth optiona
accept abl e car Prosgins exprassasi yrmeeombinant DR, Inalztwnklrlo@af@ phage or ﬁh@mm@tw.

The Science and Pra i

Li ppincott, WIIi angh%ﬁlﬁfﬁj)h(g) f,'a,gr%mspﬁagtb? a'%ﬁ\hln ?1 yof)é:'p'%fi'zvg Qld ms
or aqueous 25upwhrds,ifansamplecieh 406 @ HSrarilét & domains.pi ents or
stabilizers.are non to.re ients at t sages and

concent r at ?%ns enpl %E@dy%ﬂe‘f“ﬁ ﬁ%@"‘ﬁ{ﬁcfaé’r‘ e’?ﬂ@‘ﬁgggéﬁﬂglgﬁﬂe& may form a
citrate, and ofilither parpeMhe€ peedndl frivedtidr, oxi dant s i ncl udi ng ascor bi c
acid; low nol ecul ar weight (less than about 10 residues)

pol ypepti des; gﬂiel ns, such as serum al bum n, gelatin, or
|nnunoglobulln ydrophilic polyners such as pol yvinyl pyrrolidone;

30am no aci ds such B95gAl¥Eiefbreddb i MBRAQs 123 PR EVATAble IoH SirBerlal
| ysi ne; nonosacchari des dlsaccharldes and ot her car bohydr at es

i ncl udi ng gl uc3RMEces fa Tk SysiemgeMiN: US4 oF may beiclnged gesimthesisedbyas
EDTA; sugagp al Fe@é}eﬁc% téuﬁf&eafencééQﬁQ]z@/aQﬁ%i%ﬁﬁﬂé M%%QQI% ﬁ‘)ﬁﬁ]?cm 22 -

mannitol or sorbitol; salt-form ng counterions such as sodiu and/ o
noni oni ¢ sur f aBIOémltl NP5 bEXT6Ris Tesseibed BY Hurshetod, 2002 nyéprWénHuyhyH@HZS
(PEG . t e VIV

adm ni strati on (F}Qlepréfeﬁrg@hél? bej:)lq H%C%@%{Fsmo etgF ? Pb é%‘ﬁ)pl 1% ﬁéoélo B jon of
filtration thraudodss eridedn fmmtinassags ffagmbwmﬂﬁ&ombrnamrlun Mby be used,

follow n Iohi.iain ndreont utlo The target bindi
rorber 00ai nar Pt R ehshES o e N SRR FERCrie Sormiranh pvedble

Phar maceut 2 al re@@ﬂ‘@lﬁﬁﬂtﬂlhﬁﬂﬁ 195 (m-aiﬁ)adémpﬁkésttﬁama% prRYiP&qlénck 3PITeE .
capsul e, powder, or uid form A tablet may nprise a solid carrier

such as gel ati # ¥l Yawgé’cfﬁ?\?%ﬁﬁton Nq. @?ﬂ‘@gé}%dr?&@é‘lﬁf@éléx avagaple guring fls-25
general l'y Coﬁpédnﬁﬁxsés OLh w4 1@61&[15??9 StHRbusR S W@E?Acccﬁﬁbx&ﬁﬂoeﬂm 542767}
animal or vegetable oils, mneral oil or synt etic ol si of-ogl ca
saline solution, dextrose or other saccharide solution or glycols
such as et hyl eNBCI@F?@éF andsYesi9§$ ene gl ycol or pol yethyl ene glycol may
be included. For i NGy clsMihe SveRflon Rovidtl £A6I0Rd Ahclbil G difciPf

affliction, the active
.comprises a sequence encoding a target binding member, a VH domain, or VL

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



15ingredient will be in the formof a parenterally acceptabl e agueous
solution which is pyrogen-free and has suitable pl-1, isotonicity and
stability.wéheaespksrel evant skill in the art are well phl2dos007302
prepare suitable solutions using, for exanple, isotonic vehicles such
as Sodium Chloride Injection, Ringer's Injéction, Lactated Ringer's
I njection. Preservatives, stabilisers, buffers, antioxidants and/or
ot her additives,; | : i . [T .
the 1 nventi on Pintite fstibel ARrBRaint: L HLER o ISR, iR EomPiee
a denonst r at i orexpleasingsdid bucléie scidgadersonditie33o drieg efdut ptaduetidnof said

preventing or reduci.ng air rresponsi yeness in vivo key
synpt om of ast Hﬁr&_ethiﬂﬁgg W%’é%g%’@?mt?{% OTWEWIS??VB?%ﬁ'deS a
met hod of preventi ngremucRiURIGSS Sierinantiby RRY CEAPARShY SR@eEcek, for @elevant
subj ect (e.%. a human) in need of treatnent which co

g

_ ) I ri ses .
admi ni steri Rg tROTHNS tRarggtde - GDRAngRAMSTogUPRLIER) QD%Q tprhnayy ciaing)
anti body mol ec UAr?Eq hﬁNd&@{iﬁr light €Rains) brIBQANREET RSREEJuchf& rhdMBE by For
provi des a nethod of preventing, reduCing or treating asthm in a
subj ect in needxampley site-dieastedwhitegenctinioransate clshriViH gud VL nlgmaims 3 thee
subj ect a targe i.ndi iLcul arl n anti. I
that bi nds. 1 L. 28R REier B uRBE hishie Shack Rk, AU B exRESEH oFthe
2010/ 038155PCT/sk8MeOMMNIE3nEd hosP&ell. The above net hods may be

practiced wi.th targ bi ndi ng nenber i ncl.udi ng conpositio .
Phercot ) adfr di no ddeRrBeHBuEROn HHOEhPRUHE: e ReAmSCisiearl eneqing a
bi nding to and vagefehdiRg dheBibePSIORE Picbht aEhtRh. ucldic 28d inthides DNA and

t herapeutic potential in various di seases and di sorders in which

| L-25 plays a 8. In addition 5to asthma, such diseases include

ot her conditions as i 1 2| J '

di sease and ul cer at ?ﬁghﬁ%ﬁ?&émﬁgor%eﬂ%ﬁ%%éﬁﬂng§ﬁgﬁ L}?)Q}E% pﬁr} E(Q:mjégr RNA
Wi t h ot her t ar gead nigyrgiwhpllyenpeantiglly synthetidi Refereneego sinuicksntide dequance ps set

whi ch bind ,lL- N t-al;ne s,de i bed.hel ow in th
acconpanyi nlg e%g‘ﬁ%%}glg .“"ﬁ%’?’g%?e%gﬁ%?ﬁ%‘ﬁ%‘%% rﬁghﬁ Sﬁgﬁlﬁ?ﬁl Sr?ﬁu%:ngﬁbaongi tions
t her eof ) accor édnognpassdsaRNA meleaild with thieapedifed seqokrica imwhieh fibd sobstituted
treatment (includin rophyl acti.c treatnment) or diagnosis in human or
ani mal subj ect .fg%tr_dﬁ‘legs F&t%/?ﬁde%‘l"ef ?'i’ﬁ‘i"ﬁ%en_t or diagnosis (which nmay

i ncl ude prophyl acti qhepeatiBiNentibiRis6 prRides Cectéls] o elagipld i thOfovml of
subject an effective amount of a target binding menber of the )

i nvention. ExermfSEHSS: Hirdeases TRES. OF BRAsgwid casmeidstmpersiptian pr prprsion
bel ow. 15A80 REQ¥HAGEHhILS cIPfidPIeRét ofe hAlIEEheiliaB HbRG, MEMDEr

(including a conpositions thereof) of the invention in the ]
manuf acture of a nedubabteneciérs cambmehoset orapngimctedocantdining ApRIPPIaE mal

bi ect . i cal indi ) ; . S '
bi i ng” menber "TRUARE el HELAND Allle CouaReE KerdoS ol BEER .
condi tion in wpobladényldionsepcRbpadrnhahae saabncegnsekeraeaesand Dies sequences

general, the target Dbindi r. gf the inventign e used in
The treat mont - 8F SRGPEBC] 01 BN Qettr siee P SRAPIEnMEls R Canihacs
response onRstypabarator MIAGES 2ndaiti @ SARbRok tNA., 11 08T Elold§ préligParBBriTber
of the inventiagn ma%/ be used for the treatnent of allergy and asthma,
particul arly asehAalorpBIsti - | L- 25 treat nent may be given by injection
(€:9. 1 ntravenousl ylelordd hoRRbn Rl hAJEH A YSciodBhbatldordRrefy be
delivered by gene- medi z;(l_)tred techn%f%?)'g%les. A _telr na(tg% Ve f%?rrfﬁat i on
strat egi es may hymey icells ipviipae-at adsnevieliretamiiral eradepp-assopipted Yppovéctarsy
route. The rou Fq nL$EhRL 1 .

physi cochem cafspng g?cg(% er ?Z’%iug%ﬂ)gﬁr Eﬁ;eée%g%g%? %rgi{nrg%t%glgd"g%rg%&g?r of the
consi der at 30ns ifiventivthim tBO céllsed 8 dumian opaitiinal sibjeef, fto pravide dor drodutition amd e
si de-effects.

[0 Lth th ' tion, iti
or ovi ded may bECRA Al CELy gY e REUPAree Sl S ration ia




WO 2010/ 038155PCT/ 1B2009/ 007302 - 24 - effective anount™, this being
sufficient to show benefit to a patient. Such benefit may be at | east
aneliorati east one synptom The actual anount 1) ed,
and rate aﬁgzﬁoﬁlgéurse of adm nistration, wll depengcgﬂﬂ%(ﬁbeﬁ%azure
and severity of what is being treated. Prégcri ption of treatnent,
e.g. decisions on 5dosage etc, is within the responsibility of

general practitioners and other nedical doctors,. Appropri ate_ doses.of
anti body are vel | kAo SGAGS EaFRee cS e BT AIDE et a{e the fnvggtgn
Int. J. Cancer w4ifin 65584 be BN RKES tha pRémétkr to(eﬁ@&&ﬁfé%brpé?ﬂ}ﬂe target
| mmunoconj ugat es and Radi opharmaceutical s 4: 915-922. The precise

dose wi || depemindifgonemmberinpbpsteellf Bhe spayence may defluds apfte f hend aleadss

anti body is for_gi | S . i : i f

fhe aren to be fsaAgTaddle sxBleehbR B dtored i The e B i el

whol e ant i b6dy and/orafjoranthostcelli dunebydys saitabld leeden atquences hredampwn as such in

detectabl e | abel o t her, nol ecyl.e attached to t antib . A

bt cal ant i oo HbE T he Bscied by acberan JEog BRI g A1 kinddeeeunsaf
be adm ni st er eghd Hilst @nienously as a bolus or as an infusion over

several hours as 15appropriate to achieve the required dose. O her
modes of adni ni st r aBPPIS IedenaenteRtes adyis Y hRmeR prtthereammakasy al
hours, to achi %%uﬁo@bl{ﬂlﬂn%ad&%eﬁhexﬁH,@Jh@%hYﬁnd?PﬁﬁnunU‘g‘lo%uliénﬁnﬁ%f‘anf or
a single treatment of an adult patient, ich may be“proportionally
adj usted fadP chiaderrsequenneion snfyathetic leader saquppcaetjulisbaered istegd hBreferably for

ti body f L0 ' ' :
opeated ar dartyenidh TAVILERHy  byBRA IRt o Aler S Rle Al LI TR 0P
t he di screti onexgfresdsivm qffay\di chadma human VLAedddr seleencaixiesedf

adm ni stration enpl qys. precoating of, .or otherw_.se,incorporati.on .
into, indwelling de&%‘&@?}e egen frayancy 2 %Ifff‘ﬁs}?&"féﬁ{)%ﬂi’m oL igygion
wi |l be determigied by neans of appropriate experinments. An anti body
nol ecul e in_sonme preferred enbodi nents of the invention is a 25
nononeric ﬂ?agrrent , NEQ:%W%@@(L&%‘[L@QV&%@E@JPH‘I%ﬁF?-body fragnents
may have the advant aggiifle ?eafl@r's@ﬁde\‘:@é %réiﬁ}éésidﬂf%}ffa VI, iémAR A IR I8vehntisiis
of platelet activation, which may be caused by receptor clustering.
Cl ustering whi elhugliawesmurimaVKdegﬁas@umceaﬁvm@sﬁq@w@@ualydaebhc g h'egerof
I L-25 nol ecul egeq%ncgf IL-25 with FcyRI'l nol ecul es, for instance. 30If
a whole antibody, is used, it is preferably in a formthat is unable
to activate and/ or NES{RAQLPGALELSYISPDTRE (BECADINGOBHpa adiuman homologue,

alternativegly "desi SO L backbone
(novel Fc gé ne S%cg’r?g ?ﬁﬁl&d&\}%%ﬁﬁggggwwﬂé WO i I\}@%

2010/ 038155PCT/ 1B2003%h0@ocdRvpanyinp exansplés vie hate el expWi¥shibh aoresaidts &Ha€
preferred choices.. Snuller antibody fragnents may be used., such as

F(ab')2. In adficiudsa Hipgih) site aped Fonsansus Rorak sequsnsh (@ AGC HTGEES AL
di abodi es) wit bqu@l NORi1y Bﬂ@ecﬁﬂ%ﬁm’efcb@i}&% ¥eduBn@ thdt bmbBc AR IHPREMibody
recogni sed by sckv 2C3) iy be used. t hough such an enbodi nent ndy
pronot e recept BrdIse@ieard. nthis Bauatihfog sxpressiom ddnheaptibodyodamainsindual
receptors y i | ndj f
the pres entQ?i n\%lﬂlt??aglgﬁ \II]VIB{? |c§ll]£ E@Hegépb%thgrdp r%nicﬁtﬁ@%ﬁeydp% &r%g? ﬁg’egg{rﬁﬁﬁg?n g]e
phar maceut i cal petmpas iof therexperimertierrany tledmst ¢ellén athidhahs dntibody dompiongtot
in addition to,the target binding nenber. A target binding nmenber of
the invention P&f/‘pﬁ%ss%cgm ni stered alone or in 10conbination with
other treatments, eMalgkn®inethifiRual prodscoketiMahibalalivn cfpeRiteRid, for
upon the condition to be treated. Qther treatnents may, i ncl ude the
adm ni strati one’fﬂnl%‘iﬂ“t%{ﬁ?aéat’d’aé’éémmmﬁ&’idr?oP%I”F@f MYagEESIS CALSING,

non-steroi 8@l  fiblndiidhl R BitY cdis488 gt Spredfibh,land anﬂ?sﬁ@&ﬁ}r@t@ﬁlls; are
i buprofen or ketoprofen) or opiates such as norphine; the

adm ni st r at i ondeseribgskin deteidtin EyrrengProtaeclsimivinleselpnBiolngyofecand Editien, one



20 binding of a target binding nmenber as provided herein to IL-25. As
not ed, such binding nmay take place in vivo, e.g. follow ng

adm ni st r afypogiorfzs@st ar get bi ndi ng menber, or nucl ei ¢ agihpencasiag a
target binding nenber, or it may take pl agﬁ invitro, for exanple in
ELI SA, Western blotting, inmuno-cytocheni'$try, inmmunoprecipitation or
affinity chromatography. 25The anount of binding of target binding
menber to |L-25 nmay be. determ . nti i r he
anount of the %S%eelﬁ??lhe as"tJ @sﬂ%ﬁ%&%msm%@gh%wcé&gﬁs Oglb%ﬁ%g i%E:‘Iil‘
interest. The rapaeiusvbel e, ¢ inoipotatd leseinby eefarangd. e nay be

determ ned by any appropriate neans. Radi oi mmunoassay (RIA) is one
possibility. Radioactiv 0 labelled.antigen is mxed with

unl abel | ed ant iafg"éﬁc@fsﬁ&&@??@ﬁ@éﬁgé’ﬁb&‘%ﬂg’i“Sﬂbﬁsto bind to the

anti body. Bound ant igfithkSaspétt prdiides ¥ hosall assfoiniedwidnd auoiec asit (ggra

and the amount of_ radioactive, antigen bound to the antibody
det er ni ned. SThéugisicacid geavmmee e formpd e vepepgd shoyegion. 26 - anti gen

there is in the ey sARhGdudien] @S fullgl R EAndhlibd & inkblaedihiaind ©
the antibody. A conpetitive binding assay nay al so be used wth

non-r adi oact i veenemné (pegh chiesionemelafithelosbecliantegratiangney bg premgteddya
reporter noleculs. .T r rter.. e ne. r

phosphor or | as“éér?us&?/'ggfwse &'%gg%e‘gl%[%h%% Léﬁlteslg@%@%?g’b\&lﬁjpe%gﬂ&g&n

em ssi on char agtesrdaice @4th sGndardldchniguesor ochr ones i ncl ude fl uorescein,
rhodam ne, phycoeryt]| ui nd Texas Red. Suitable chronmogenic e

ol de. i 4l mobans i 5T RESRPURA BPHL PLTBSAEP GUb e PLine
col | oi dal part ipfdnfifer 8F the @kvchGeH, MEmEBSE cRIdingUalsiA® exppéssion FRadencobiak
are col oured, magnetic or paramagnetic, and 10bjologically or .
chemical |y act inpeleigsise Suchameghad rap @amnrise gyltyringihoghcells widen senditions for
det ect abl e si gnal&.cli6h S 5! bidainb sRiied. el ectronical ly detected

or otherw se rg)g%rge@? T'ﬁesgllé?m‘k]eclu es may be enzymes which catal yse
reactions that develFoowingpredugiorthy epression addd oe VEifemads of trget binding
el ectrical ;pro ' fQr gmi . .

exci t abl e, 1§ucﬁ%trnﬁ|l%ae§%§?'ggt’srogﬁl C dfoéﬁyﬁ?%@%e msgg%ﬁghgg%bx%glgpeussed as
result 15i n chappoprites i meth@bof praductibs eraytcompeisea steproSisolation anflfery
may i ncl ude chem.ﬁal . en}J ties used in conjunction wth biosensors.

Bi oti n/ avi di n GPTfFoRRf heRIAULhi di n and al kal i ne phosphat ase

detection systens mEpi&RingPRtiAYATdn of the producl e t&EEERdEngRBRbat asly By
i ndi vi dual anti bodﬁéreporter conj ugat es mafy be used to derive
th

quanti fiabl e atasitirdbyorhysisplprichemigal aeass, PhexamplelPARTOBIGE PIYHVe sroups
bindi ng 2018 SR RS, £ BOhERAseHME staBitity or biological HA: Ite @8 Bi2lprétBe Hok ON

al so provides the use of a target binding nenber as above for
measuri ng ant i geampleyREGy!atioreofquetpias tq dcbreva suchyeffecisas knoyvn as syely inghe art
met hod of neasytj ng.. t V. ' j: I ing a
target bindi ngtéflrr%isrl %cr‘%gjgkn%rrg%T%%%b?‘ﬁgn%&e@%ﬁwn% ?tgélrﬁ%rﬁya
conpetition assay. Punsthodyf predwienendyenipbisplormulatihg tegaodic oo af

bound from unbound aptigen.is t required. Linking a reporter .
mol ecul e o t haoPRPgRe BERdmagt fesser “adifom poripiys Puch A grPhafspacguioally
change occuss @Bcdpiablli dx@ipight.one possibility. The reporter nolecul e

may directly or indirectly generate detectable, and preferabl, :
measur abl e, si gnal s Th¥REEsEntpRiggontlse Bigyidesr r%mgﬁm&osw \fi€h comprises
directly or i nghegEhlcleic GAUPHRRELYs as@bBve. VA Budleip 8BiIc€odhR14hyI®DR] VH or
non-coval ently. Linkage via a peptide bond ma_té/ be as a result of
recombi nant expfledenain, arftargetdunding member asrsevddesditssHifomscn agpret of the
reporter nolec . ) - - -

pr egent. i nvent HiaenyiEnE0H s Joanctidd SHEBAR B 67 sna e product whith
directly, B¢ emptimd cvgnpaistsoaxpedssibn frdimngcoding evcleic ecd dhenefot.o t he

I nvention for exanpls()a'stlex%s ?or%'lo%?r?gnasn rexisa%gé[ignmof a polypcptidJ Qlea \55?1%8/ cﬂfdifferent

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



Exanpl es Aspects and enbodi nents of the present invention wll
now be illustrated by way of exanple with reference to the foll ow ng
experi nment b'zﬁ{bmsijgs Conparative Exanple: The primary s%litﬁgﬁﬁwa]fnq%w
The kappa ain sequence excluding its |eader sequence 1s s

in Figure 1 (SEQ ID NO 15) and the ami no-&érd sequence of the CDRs

| oops, as defined by Kabat, named LI (SEQ ID NGO 29), L2 (SEQ ID

NG 30) and L3 (SEQ I D 15NG, 31). It i and egu nce t hat
were the donor g’gﬁsﬁﬁ'écﬁéaém{‘\l’ofm? %Yét faaﬁe‘éﬁ"?waﬁ@ieﬁﬁ S ?Tal n.
The sequence ofexplassidies\hetdidlofodsPoIp l_ﬁ?ldé@lclﬂae CEnésh PMAsteNovarg 1R, BeLa
and again the areldentlfled as | D NO 32 H2 (SEQ I D

NO 35) and H3 €Sipbily ha@ssasjﬂdnma?l!ﬁswomouﬂftlaelmwc% dYBR/grat @mlmn@
20A dat abase of,q) t y C 9‘@‘% entify
accept or frarremgr qn r?(lt:%ggf%r%&%ﬁgﬂ &ﬁ at abase %’? ]gr%’ﬁ ant i body
sequences cbnpri ses Tbé eaﬁ&momeﬂwtlbﬂdmsrané enfibody Eagments Bﬁ]ﬁﬁkdrygimells

chain sequences | eq nce wer e. reI| nar

ot F T auer e 3ot A Ba R ARt A ot & iR S B Bt

f ramewor k (2 ER)h P&Mf ﬂﬁr,agCBibMebhﬂqlogydE Iﬁlﬁ-tﬁgl Fl@@ﬂ}?l Eﬁirébﬁiioh)m etﬂdﬁyyofi gells in
sequences t hat al to ve ons oop engt

and L2 were di SESHEEP Soméﬂ%q% owﬁﬁ#ﬁs Mhihe BB&?/%@ER@HI@ ogugtion of a
subsequently chggdiethdi ,ﬁémeern@ée%m%@ FeRAVsafdk bPzQﬁ’(bI@Ref mﬁvulgys) Curr,

mut ated scFv antibodi es and nouse anti bodi es. Those sequences wi't

Cyst ei ne od0Pr ipimen BiigchusS 7Bri74t ?rpliééletpbéi%bﬂ@rrv@mloalﬁs@ech6 553-
elimnated. Wg010/038155PCT/ 1132009/007302 - 28 - Analysis of the
heavy chain acceptor for 2c3 The top 20 sequences for the 2c3
heavy chain were identified. The sequence, AY393094, with the top VC
score (SEQ I D Nompojitionsi th only 2 different VO residues A67V and

L691 is shown in Fi t 5 e
anal ysis of the res? H{lsfp }{%Hnggwcatl Q&ﬁﬁ(mﬁ{eoglﬁg%@g& %v}/lslggrﬁg%gpg’ gﬁn%a&h
resi dues are ctorase iredcorfaeeiwitietht pesem ésiedtites nfag wochptise, Zc&iditivh to active

Y oposed ©ight TERGHSTARRTHGEUGRTY QUPHEE SAERh AryEr SureR SeoNFeS004
(StEQt | D NO igmmeﬂﬂﬁﬂxslggggdﬁbﬁn&@&{osé@dlllddﬂﬂ%ﬂﬁﬁt fszil\ghvﬁ:(eﬁbmithﬁuld bfﬁon-
nmut at i ons. wever S 00 en () rat ner an e
13 residues f offt¥éfr 3nd shewd gt interfere with ¥h@re§f'ﬁ@@’ phthe petivednggedienss The procise
not uncomon dughRGFMEERiGL bﬁi&?nﬁi&ﬁal ﬁlll%ﬁé%ﬂ 88 ﬁadtamclhﬁﬁu%uamn

conserving the VCl residues. The humani sed construct of the heavy
chain of 2c3 (Whichapaytheecoraluomby wiegtion s\gy intlaggneusonst ruct is shown in

Fi 4

fr amevor k- hquence argepeastiosbig: 8RR bindlhf AT o BIEAER0F
Kabat are from;tﬁta@e bmmxlhg e ta%ndbmdmgrrme'rhsn]saviﬁgztbkdmdde@ee aﬁpmray

H ndl || t t dd {1 3 d. I
Festri cti on o1 M RRUSH By iemEA AR Bt G bitsson g 68 Lo

the expressi on“Raginglon: %@Sdl&&elﬁﬂdai@cﬁmmaje%ﬂﬂ%ubﬁ 2000,9nded
to maxi mse 20_protein_e aémessmn N-Iinked glﬁ'p Iatlon sites have
the motif NX(SHPPIMCABNWII %&dehws1)ﬁn5¢fef°ﬁnﬁ§ SERANACE ARAGREOY e

qual ity of >§ hesd?@ﬁgdsd%cgép%‘f@&ﬂ?n@rbté%ciﬁ?eﬁts@ﬁ%ﬁﬁﬁﬁgrsg}’e :ﬂiﬁiﬂﬂd Bg'eélpraents at
Signal P programto the amno term nal peptide sequence of RI-I The
resul ts conf i r hedlosagas andreniemseatipeseienloyedoandrineluds buffess sugh as b’@mb@ﬁ
VCA (the Cter f n (

N-term nal endEIIIt 2@@?&95‘& °£éa§ﬁ°tas°§: ai%{r%l ﬁgﬁ%&%ﬁﬁxﬁas?yﬁm écﬂF low m,Rlecu]aI
nunber of humaweighgmssd:l‘maiahoﬂtrl@n&mﬂd&}pdyﬂebtnd&sepxb@ﬁs M&h aawetum albumm
f ramewor k scor eg Were |den0§lb§ ]\I’-@ K?} ter consi der.at.i on Q he
three top. sco%‘? 4 SEHBRGElobuRRT; hygdrophy F@Bé’{fﬁfse Ch ROy Y PPy IR E?&e
thi s |ight3@hakmindasids 6@ 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



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 OWH 2b10338ks3. The WO 2010/ 038155PCI MB2009/ 007 3 /1B2009/007302
inventors' previous experience of humani s%l 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

scores 5were venr?aﬁﬁg?ﬁl&lsyrm%{jg ﬁﬂave é’humehﬁ%g %g'lﬁzﬁ rfalfn g%g? Bllﬁc
Phenyl al ani ne isarfactares atch\aeWwehmr@monhamgmlwﬂ@lapm@mok(ﬁﬁﬁ)be

conserved in these ypes, .of ai, ns rth

2c3-1ike |ight chai h‘wol'hﬁ \ﬁﬁtrq&%dl?% H’bﬁr glbﬁHFeﬁF H‘tv%‘h ‘“ysf’ﬁfz‘%“ s

a valine at pogjetstesile. §BisGOreadimese ‘Mﬁfptheﬂlb ifikeativh tROSEH sterile Tdratioat t hus

provi des an alternative to those frane s .wth a Phe at pﬂ]ﬁltlon

83. I n vi ewS10dPernbiames: prorite otollgringdue 7@80%1“!4 fgmnsewapﬁ V281 06,

which is a Va3 H.ﬁcgﬁ%memwbrwnm t\m B aRed TR dpRfied ﬁﬁﬁtmn dsludss. The

sequence for AY510106 (SEQ 23) is shown'in Figure 5. The

hunmani sed const ruct Pharmaseuticabtampsistions £ omd gdmiRisgajionmey hannﬁqb@bd

kappa |i ght cha n [

(SEQ | D NO 25). Caflsule Pé%@i%r&g %ﬁﬁ%‘émé& I$ra "%m?’&@és]gsﬂgdr%g”%e rom

AY510106 and LlgeBitin®r b adju2m8. Lijuid pharrhiceetio] eorm;msﬂmnsgmet@]zyadompnsea

sequence a a Hln 1l restriction site has een agﬁg%d whi | t lt e
3'-end a B iy qamiqrisigh as; waterg Rgfrolenm 88‘"%% PEvegsiadlsils, ’EHET MPhe

restriction Sl ts9Athaiioib PPHyeR ot da SaliE Sol8GHE 8atdse bPothbiaccharide solitiser
the construct in pl CNLOO expression vector and the Kozak 2 consen us

sequence i s i nt%@duﬁlba%&ﬂlﬁﬁesﬁiyﬁﬂl’d%r@me‘@x%ﬂ(‘@k%r Rofyetipylene glyqp! may

gl ycosyl ation qhgﬁ& dhave the notif NX(S/T), none were found in the
humani sed |ight chain. The quality of the peptide cl eavage site was
assessed by appl y| ndot nragingnainjfetion,oyirjastion at the sierpFafflictiond thepotive

pepti de se enc 03 R
| eader sethJ1 nce %{/a le w111 bembhgggm%%éf}%ﬁ%&rﬁee%ﬁg%%segﬁ @&t“?‘?‘{"“% E@lutgﬁl whighSs
25t erm nal end mffogtehéres iandi s spéphle gH) isatodicDy aﬁdastalmhty Nrhbsr tmﬁ mkzhamg 9kill in

of FRI). Conparj son of RI CA to .chineric

uran sed aen HRSGYBrol A e wimbl€ Porifidnsis i BpRpmRlg Sotonic
synt hesi zed ( Gargitles si¥)asB0dived ChRedE TjetibhRihgset Ijeaion, Liaatad Ringer's
expression vector pGLD200 and the |.ight chain express

ctor,. .

pl CNI 00, respeémemry Presgrvatisgs, yabléeerhévaﬁsﬁsamomd@wﬁ aefﬁ ﬁemﬂltwes may
constructs or orgeGRiIARKI £ réGiAre@nd the humani sed antibody were conbined
and used to transiently transfect HEK293T cells. The WO
2010/ 038155PCT/ 1112009/ 007302 - 30.- supernatants fromthe
transfected cellhsrapeytic usewef theinyantan SA t o neasure anti body bi ndi ng
to IL-25. The resul tﬁle%}:és ﬁveﬁﬁéﬁ }ervﬂfé fRtRCA Rhe RUBRBA@HoR Hat DO
conprising chimeric 2c3 light chaihn W|t humani sed heavy chain, RHA,
bound si gni f i cantibgdi¢seagsinstd L35 228 effpetive dmprickendipg oo rAIEFiag AGWERI neri c
2c3 light and o) t 25
was found for t Eg'ﬁesﬁaﬁr%?}s?g%ssllﬁ o’ﬁ’? Q%ﬁhpﬁ%fyﬁrﬁ%h}%??gﬂgaégﬁt irEh
chai n asso@s5at dnventibin pmhldasea ntetmxdaaflpmmnrgrmweducing aamwaat}wpt:rpasp«brcsweness
recover maxi mum bi ndi for t he huma |§s/gd he »ﬁlgcl?a' n

e

resi dues A67V dRASPEeL ?/\%raeh"r"e%v LEREC5Y TRATPSY gom;]:#gs 5‘%&’1“@%%““8 to

blh ndi ng of the tHoOsbjeRt bk binding rERderHHicundly MBSy molkbilaaBatbiids
t he

IL-25. In another aspect the invention provides a method of preventing, reducing or
treating asthma in a subject in need of treatment which comprises administering to

30  the subject a target binding member, particularly an antibody molecule, that binds
IL-25. Asthma includes allergic asthma.



10 light chain RICA was conpared to that of chinmeric 2c3. HEK 293T
cells were cotransfected with the various nutageni sed heavy chai ns

and RI CA %825%%3@9?9”” ant used in an IL-25 binding EIPIC%%)IQ@.,%%

results shown 1n Figure 7(B) show that maximal anti body bindi
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resi dues: Ser Jd@eashinddsordat afedischssgd fkthenbeldhr 73 ( Kabat

e referred to bel ow as e and f

nunbering). _These resi dues .a b,. c, d,

fespect i velly. 5The PURHPLEH RdbRApe ohataes gdmednsBbe inchudiages
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the light chain RICA The supernatants fromtransiently transfected

HEK293T cel | s @émmigiation.itha ampp opmimpkiybiegt- ELI SA. A conpari son
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potency RH2bcdef to the | evels of 2c3. However the 096D nutation,
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t hat of 2c To testadifirt i 4 [ gAY r
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i ncorporated into 20 RH2bc Supe nts m transi ent
transf ect ed HElC2oBiverpinathadsr dntidéelS mawnbe ddlivesd by gadnsimediate8A. The

results shown |n, Fi,gure .10 s St at there is a small but. .
ont 1 came M it b ALERHAO ARl st rh o DHIE plepfidlions suiigble
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Cys e or NebRFORRHES RS TES OB APPGBh B AP L coBTdsions Tor e
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In accordance with the present invention, compositions provided may be

administered to individuals. Administration is preferably in a "therapeutically



In order to better understand which am no acids can be tolerated at
resi due 96 the glycine was replaced by nutagenesis by representative
sel ecti on @b 28099530 acids. The foll ow ng nutations wesEr 6067902
RH2bcdef: GO6Y, 096N, (96S, 096L, 096K and,GE6E. The expression
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ID NO. 3) ol R7%\‘75%12%5%%&%“%&5]%’E’g}%ﬁfﬁ%ﬁgn Srtne BHLRTS S o

humani sed anti bodi eé fughd¢rima® ofedwirdsietips enploys Flet@uwing ofyOr otherwise
2010/ 038155PCT/ 02 ,- -k esul are. shown .i.n Fi gur
O D nae f ook BARtEtoR TR sertie de iR, fEMhlchine il ifhuhbrah @iy
R71 'V enhanced will belietgrntinedivynmparslof Apprepyitat Experiments. Therefore in
some enbodi nents of the.gﬁnventio f he osiflio s 30, and 7{,1]h0f‘ the
heavy chain may be ABAPHPsty mUgpile msoms ropferred epbagiments ghthe invspiian isg
T and R t 025V hRnpfeli¢ fedfent 0NRE B(ab) or sOPY.ISoEK MntHRAY TREMERE kiay have the
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b1 11ty to bi ndl e SEREhEy Jeckhl SRebind COBCRIPHIGH AR FEHIRIE, 1 1e
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Cel | s Bi 0-a38say of IHhaewvidikranibody, if\nsedbio ik pesferibbria adbem fhewnisiumablete o
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15potent assay is neasuring IL-13 release from Non B/non T (NB/NT)
cells isolated fromthe nesenteric |ynph nodes of mce. In this assay
cell's weregphngRadgd With I1L-25 and varying concentrati

ant i body, e\glﬁ% #@ fg was neasured three days post sti w?g?ﬁ%%gm%seoz
results showed that the murine 2c3 anti b0 §/'onl y partially inhibited
| L-13 production. In contrast, R1-12.5 R71V and S30T both abl ate

| L- 13 20productj,o nd sigpificantly reduced JL-1 oduct i on.
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the. homan sed The BB Bp & g Olftr feaARis 5 fad o Rddlalion of

data further soyipbletdostsopainaeli¢fitmgstsheh asnmvarsiseidalantiiibfaymatory drugs

significantly re patent than,the 2¢c3 tibo Exanpl e - _Coliti
Treatmen Crb SoBhatec P aBRER RS o SR B g mphs e
field of the ahdainishation&f smtivasetizhar de adatifisttaidnidflat lefist and88thémdovipound
sol uti on of _oxazol one in 100% et hganol wa )| i ed. ntrol. mce were
presensiti3&d B?"’&ﬁﬁ?‘f‘ﬁ‘é‘ﬁ%ﬂﬁ’ gmeally agronghodiis9g 2R r%ﬁwﬁﬂnwdﬂcasag}e”ay
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vertical positisQavidihddsm nute after the injection. An anti body that
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15(100 gg/ dose) wasThelpiesans tnevertipn pieyidgscrmetberbedmprising qauying ar Plving he
day before,pre b Lan.: - e eed al o Lliad -
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undertaken with the approval .of the UK Ho fice., 20Cal on length .
nas measared | MelPEn LM RRHE cpistiieg get HPORE BTNy 8 m s
of either 50% efuan®lexshpls il BOSA, SRésyRR blobig! Rhmindcytddbmidtty) ihhgfst) ;
50% et hanol i.r. plus anti-IL-25 i.p. (50% MOH Anti-IL-25); 50%
ethanol with 395cERHsdM&tfinity chopryaiogrglly: i sot ype control i.p. (3%

oxazol one pg4) a”d@%ﬁmﬁﬁﬁhd%bhté%&E?hﬁﬁlghﬁé?ﬁbér-té IL-B5 Wiy be
anti-I1L-25 1.p. (3% oxazolone Antr-1L-25). 25Ani mal wei ghts were

measur ed dai | ydetermined. rfgpantittiomeny baselatbdicethe amountmf pr-antigemingtiesis
t hat admi ni st r?&n':c;ﬁé‘, 110X B#ﬁf"ﬂa%'ﬁgﬁ"fﬁ?e{@st-r eduction in colon length
c I'mal's

as an indicator olrtrs. e a reated with oxazol one and
2C3- derived anti - | Th2saavitidsadyntifodies an arsenpletnmydreditdrmngdby@oy ons
(an i nproved p;lgngnosis relative to t

) he ol one_and... .
|GG | Dot ype- | PRARGI et Radipralniatey Bt A SO RSBIuE BRUGHAuces
wei ght | 0s80 i nlageifedadntigeis helxéd@itly efithbd]led @itk gen§hidtt¢sd kample) and allowed to

bind to the antibody. Bound antigen is physically separated from unbound antigen

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



(Figure 14B). The animals treated with oxazol one and anti-IL-25 al so
| ose wei ght WO 2010/ 038155PCT/1132009/007302 - 35 - though show a

trend to regaviyisgisght nore rapidly than the oxazol one per/iB2009/007302
| g&4-isotypetreated group at day 3. Materisal s and Met hods

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

DNADeoxyri bonu | ' ES%% ' : gﬁ,s‘g{ ay
FCSFoet al cal fqggé‘%nt?l %ﬁ%&h&%ﬁ g T%R%léf%&ﬁﬁﬁ&% H umarllptg trofltgﬁi c
ki dney cel | s exqotibedyi. iyc@hditivabiding aasayingoralfoHEased 8ith aehiradiodetivour
HRPHor ser adi sh r oxi dase .| gG@ nmunogl obull | n, 20 mAbMbnocl onal. ant i body
i M nt e N8 NTROFBPIRG ROERE OF PL AT esa PBKCY 1 G PR B SIS OR BF Feporir

| ynph nodes NI Mriadilomay bt B$lubfoeh@niedphdyplitr o lasérate avitispeddally isolated
11111Nanonetre 250D(pti cal, density PBSPhosphatﬁ buf f ered, sal i ne

PCRPol yer ase AREATRLSTEGEMisHOTREREttsticraduitsRla fyoreshypies include fluorescein,

rhodamine, phycoerythrin and Texas Red. Suitable chromogenic dyes include
diaminobenzidine.

Other reporters include macromolecular colloidal particles or particulate
material such as latex beads that are coloured, magnetic or paramagnetic, and

10 biologically or chemically active agents that can directly or indirectly cause
detectable signals to be visually observed, electronically detected or otherwise
recorded. These molecules may be enzymes which catalyse reactions that develop
or change colours or cause changes in electrical properties, for example. They may
be molecularly excitable, such that electronic transitions between energy states result

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

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

20  in samples (normal and test).

The present invention also provides the use of a target binding member as
above for measuring antigen levels in a competition assay, that is to say a method of
measuring the level of antigen in a sample by employing a target binding member as
provided by the present invention in a competition assay. This may be where the

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

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

expression of a gene fusion encoding antibody and reporter molecule.
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by employing a target binding member according to the invention for example in a
biosensor system.

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

preference and general knowledge.

Examples
Aspects and embodiments of the present invention will now be illustrated by

way of example with reference to the following experimentation,
10  Comparative Example:

The primary sequence of 2¢3
The kappa light chain sequence excluding its leader sequence is shown in

Figure 1 (SEQ ID NO:15) and the amino acid sequence of the CDRs loops, as

defined by Kabat, named L1 (SEQ ID NO:29), L2 (SEQ ID NO:30) and L3 (SEQ ID
15  NO:31). Itis the L1, 2 and 3 sequences that were the donor sequence for the

humanisation of the 2¢3 light chain. The sequence of the heavy chain (SEQ ID

NO:17) is shown in Figure 2 and again the CDRs are identified as H1 (SEQ ID

NO:32), H2 (SEQ D NO:35) and H3 (SEQ ID NO:33).

Analysis of 2¢3 heavy and light chains

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

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

eliminated.
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conjugate Analysis of the heavy chain acceptor for 2¢3

The top 20 sequences for the 2¢3 heavy chain were identified. The sequence,
AY393094, with the top VCI score (SEQ ID NO:19), with only 2 different VCI
residues A67V and L691 is shown in Figure 3. Both these are conservative changes.
5  The analysis of the rest of the framework sequence shows 59 out of 87 residues are

conserved. The interface residues found in 2¢3 and AY393094 are conserved in the
cognate heavy chain (AY510106) for our proposed light chain AY510106.
Altogether the analysis makes AY393094 (SEQ ID NO:19) a good candidate that
may require few VCI back mutations.

10 However AY393094’s H3 loop length is 17 rather than the 13 residues found
in 2¢3 but this difference in the length of H3 is not uncommon during humanisations

and is deemed less important than conserving the VCI residues.

The humanised construct of the heavy chain of 2¢3 (RHA)
The humanised heavy chain construct is shown in Figure 4 and was named

15 RHA (SEQID NO:21). The leader sequence and framework sequence are from
AY393094 and H1-3 loops as defined by Kabat are from 2¢3. Atthe 5’ end a
consensus Kozak sequence and a HindlII restriction site has been added while at the
3’ end an Apal restriction site has been added. The restriction sites are to assist the
expression vectors and the Kozak consensus sequence is intended to maximise

20  protein expression. N-linked glycosylation sites have the motif NX(8/T), none were
found in the humanised heavy chain. The quality of the peptide cleavage site was
assessed by applying the Signal P program to the amino terminal peptide sequence
of RHA. The results confirmed that the VH5a leader sequence will cleave between
VCA (the C-terminal end of the signal peptide) and EVR (the N-terminal end of

25 FR1).

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

two as the sequences have non conserved residues at positions 1 and 3. The
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inventors' previous experience of humanisation led them to believe that these
residues should be conserved.
The next best sequences only differed in two VCI residues V44P and Y71F,
though on further analysis noted that candidates with the highest framework scores
5 were very similar but have either L73F or I83F mismatches. Phenylalanine is a
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 2c3. 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



PBS Tabl ets Sigma P4417 017K8212 Phusi onTM Site-Directed Mitagenesis
Kit NEB (Finnzynmes) F-5415 Q ACGEN Plasmid Maxi Kit (25) Q agen 12163
127142067 QuApi@RsEpi N M niprep Kit Q agen 27106 12715G280p$dss0s74 ne
Murine IL-13 ELISA Kit R&D Systens l\/IlSOOC? Quick Ligation Kit NEB
M2200s Qui kChange(r) 11 XL Site- Stratag Re 200522-5 0870486

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

5  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

10 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.

15 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.

20 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

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

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

domain selected, AJ399823 (SEQ ID NO:27), is shown in Figure 8.
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Its CDRs were replaced with those of 2¢3 and the second humanised
antibody was termed RH2. The sequence is shown as SEQ ID NO:4. RH2 has five
non conserved VCI residues: Ser 30; Met 48; Val 67; Arg 71 and Thr 73 (Kabat
numbering). These residues are referred to below as b, ¢, d, e and f respectively.

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
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25  antibody and that the mutations R71V and S30T have enhanced antigen binding
potency.

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

then challenged in the presence of the anti-IL-25 antibodies. The results in Figure
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Ser Cys Lys Al aw'sl,basof&yr?nﬂp engye rlﬁtnbs pn ef the ‘WIZO}PH? “mtnt)&gﬁanﬁﬁomand

Arg Gn Ala Proellny t@cQw%Fc%clkﬂﬁ ﬁ'élltléléli Bo%nﬁ'l’n{t{%{e bf&r tﬁ@ﬁ]&%ﬁ@nm
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Val Asp Thr Seranfibedys t i phlmaaranf ltha_rewseam Iseqnepemin a human IgGl 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
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(artificia )%g{?mg% Val Gn Leu Val Qu Ser Ay Ala Gﬁ%ﬁzﬁyﬁz{(}y
Pro Gy Ala Ser Val Lys Val Ser Cys Lys AP&- Ser Gy Tyr Ser
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Tyr Asn Gy G JhomeR S8y a F5hd ffet Heibhmeiropily e e siesoiane eG4 yiotype-
Thr Arg Asp ThrredRH gfup abgdy 3lhr Ala Tyr Leu Gu Leu Asn 5 Ser Leu Arg
Gu Asp Thr Ay VaI Tyr Tyr Cys Ala Arg A u Asp Tyr Asp Ay Tyr Leu
Tyr Phe Al a NE:M ﬁ% Ay An dy Thr Leu Val Val Ser Ser SEQ
ID NO 4 - Huma %‘%‘EFI ch P RH2 (artificial) 10 Au Val Gn Leu Val
GQu Ser fly Ala Qu Val Lys Lys Pro Ay Ala Ser Val Lys Val Ser Cys
Lys Al a Ser d wbhydviagehs Phe Ser fly Tyr Thr Met Asn Trp Val Arg Gn
Ala Pro Gly Gn Arg Leu Ju Trp Met Gy Leu Ile Asn Pro Tyr Asn Gy
Gy Thr Ser TyABRn Qn Asrwamgynsyrsacmﬁymg Val Thr Leu 15 Thr Arg
Asp Thr Ser Al acSer Thr ALz '{.’c{e Leu Qu Leu Asn Ser Leu Arg Ser GQu
Asp Thr Ay Val Tyr Tyr Q/s a Arg Au Asp Tyr Asp Gy Tyr Leu Tyr
Phe Ala Met AsppTyr Trp Bhsep@irna Gy Thr Leu Val Thr Val Ser Ser 20
SEQ ID NO 5 - sed VH d i fdeCi VMal G n Leu Val
Gu Ser dy A alﬂ@ 18f Val Lys E@Eﬁbﬁ?%as(y 93‘5}% %%E%l?%?mﬁ’ys Val Ser Cys
Lys Ala Ser d DM§D Ser Bhﬁetﬂ'jflrsurﬁlhyxmyr Thr Met Asn Trp Val Arg G n
AIaProGI;i gLeué)IuT{qg Leu Ile Asn Pro Tyr Asn Qy
25 Ay Thr 1er RO%AE e“?_?l‘é} Ay Arg Val Thr Leu Thr Val
Asp Thr Ser Al EL&%E}[ﬂfmﬂnﬁ(ea_%niuﬁ&aﬁo%énﬁhbsél'}ﬁn Ser Leu Arg Ser Qu
Asp Thr Ay Val_ Tyr Tyr Cys Ala Arg Gu Asp Tyr Asp Ay Tyr Leu Tyr
Phe Al a Met Asﬁcf’yr Trp @%}al@ﬁsw Thr Leu Val Thr Val Ser Ser 30
SEQ ID NO. 6 - KHgmani sed yH.fdoapin (artificial) WO

2010/ 038155PCT/ 1132009/ 007302 - 43 - Ju Val Gn Leu Val Qu Ser Ay
Ala Gu Val Lyg Lys Pro @a]nSAI a Ser Val Lys Val Ser Cys Lys Ala Ser

Ay Tyr Ser.Ph Th Al Pro Ay
A@n Arg Lel]JSGEIE%e%gﬁ BYH[" erl%]b ““’@"‘ CQ" Preﬂgs]ggglﬂogl%y Thr Ser
Tyr Asn G n Asﬂ‘ﬂhgeri.&ﬁil@%%e@ls)/al Thr Leu Thr Val Asp Thr Ser Al a
Ser Thr Al a Ty Leu Gu ﬁgu Asn Ser Leu Arg Ser Qu Asp Thr Ay Val
Tyr Tyr Cys AI Arg GQu W Tyr Asp Gy Tyr Leu Tyr Phe Ala Met Asp
Tyr Trp Ay GRHREY Thr HechaishE&beaée Ser Ser 10 SEQ ID liunmania:d
)ni domain (artificial) Gu Val Gn Leu Val Qu Ser Ay Ala G u Val
Lys Lys Pro G J8Ql a Ser Mmpungglobplin ser Cys Lys Ala Ser Gy Tyr Ser
Phe Thr AspyTygar Met Iei%ﬁoéférpalmﬁbdﬁirg Gn Ala Pro Ay 15 Gn Arg
Leu Gu Trp Met Ay Leu Ile Asn Pro Tyr Asn Gy Gy Thr Ser Tyr Asn
G n Asn Phe Lymid y Arg Mathutq'hr Leu Thr Arg p Thr Ser Ala Ser Thr

Ala Tyr Leu G

Cys Ala Arg GIL{I E Tyr ﬁgﬁ B@H ?’c%ng a'%ilrﬁﬁgwﬁym%eﬁteﬁgh n;@{ C:F%g
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SEQ DNO: 8- 11urran£1]i SedVHdOHS‘Ao%e%fe“ ficiap

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



GQu Val Gn Leu Val Gu Ser Ay Ala Au Val Lys Lys Pro Ay Ala Ser
Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser 25 Phe Thr Asp Tyr Thr
Met Asn Tr{oMValod@sGn Ala Pro Gy A@n Arg Leu G u Tr pedypigadgbMors@u
Ile Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Aﬁﬂr’&_Gn Asn Phe Lys Ay Arg
Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr "Ala Tyr Leu Gu Leu Asn
Ser Leu Arg Ser Au Asp Thr Ay Val Tyr Tyr Cys Ala Arg 30 Qu Asp
Tyr Asp Ay TyrU{éeu Tyr ;gﬁ %%I\/Et Asp Tyr Trp Ay Gn Ay Thr Leu
Val Thr Val Ser~ Ser B 155PCT/ 1132009/ 007302 - 44 - SEQ ID
NO 9 - Hunmani sédHVH dorrallmmmbglbbulm lada)ry Ghain Walablairagibeu Val d u Ser
dy Ala GQu Val s Lys Pro 4 VaI Val. Ser S Lys Ala
Se%/ dy Tyr Ser }éyPheySerIm@‘voé‘?ﬁ‘l lﬁa‘%ﬂ}/‘*’?’]’eﬁegfﬁl’ Argc;Jy G nyAI a Pro
Ay Gn Arg Lewkd u Trp |Ihﬂ1u@o§lobﬁlﬂ1ﬁdp? Hﬁncﬁélﬂvlﬂxbléﬁdgm@ y Gy Thr
Ser Tyr Asn G| n Asn Phe Lys Gly Arg V Leu Thr Val Asp Thr Ser
Ala Ser Thr Al a Leu G u n Ser Leu Arg Ser u Asp Thr G
val Tyr Tyr ¢y “!éﬂ)‘/‘ﬁ‘o}ﬁ?rgéa!i@) ‘Tf'“l&é 10ggy rpaggnigy ygTyr Leu Tyerhe Alay
Met Asp Tyr Trg ¥ G N Gy Thr Tefiggal Thr VBCaafdg Nember- RLoPNYRbetd
- Humani sed VU domain (artificial) glfibl“@l G Leug\/a GQuiSer dy
Ala Qu Val Lygp yo Gy A= vat—tyse @FP Cysitys Ata
éer gy Xyr EME'C e i G!y ‘,I;yr Thf It Asn Trp Va Arg Grn Ala Pro
n r Gt Fp—1He—a-y—tep—HHe—Asa—+t —G ht

Set Tyr Asn O RERSFE pho Lys Gy Arb/YHossh, Letﬁ% °2Tg Asfc 3@.%94%
Al a Ser Thr N_@H*?P“TPE‘D. Gu leu Ash 20 Ser lelu Arg Ser dulAsp Thr
Ay Val Tyr TyAllggminRpyn hSiea Asp 47630 ey Tyd OBRE1280
Met Asp Tyr Tipm@iglligin Gy Thr LelSigmia Thr \ah-95é8 Ser SEQORHONRS 11
- Humani sed VHAdGaaicrPhosphiaiahe ci al ) | BEBA u Val | M0882%u Val @13 Ser dy
Ala Qu Val Lysphys Pro Gy Al a SerPialegdys VeR63er Cys Lys 20881088r
Ay Tyr Ser Ph@akMl Gy Tyr Thr MelPwsaregdrp VaR60W g G n Al §2P9363Gby
G n Arg Leu ( BarboRattBicaibohaleeU TTES; Pro Tye3gan Gy Gy 076ks2206
Tyr Asn G n Aspufehe Lys Ay Arg Va hr Leu 300 Thr VaI Asp|{Thr Ser
Ala Ser Thr AlpAFKERTIgntectoh ~SRotte LCU AV 08984473 }' ASP 14689590 Y
Val Tyr Tyr O/Reaééegt Arg V\D 2010/038155PCT/ 182009/ 00 -45- du Asp
Tyr Asp Ay T Gol? gelwu Plf_\Pn Jyr—rp uy & \J) ~“Fhr—teu
Val Thr Val . Se a{}g = tgzﬁ ft ocd i\_{?‘ || \a Vbitlbl a:)
5 @uVval Gn agmentrspecft‘ﬂc)anlbo y Aicwr? flél S Pro

Goat anti-human kappa cham 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




Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser Phe Ser Asp
Thr Met Asn Trp Val Arg Gn Ala Pro Gy Gn Arg Leu Qu Trp Ile
Leu I ; Tyr Asn Ay dy Thr Ser Tyr Asn G n S
Arg Vi \?oAﬁfﬂmEsg% 10 Thr Vval Asp Thr Ser,_Ala Ser Thr Sﬁﬁ&f] %7}&
Leu Asn Ser Leu Arg Ser GQu Asp Thr GI3?/'VaI Tyr Tyr Cys Ala Arg
Asp Tyr Asp Gy Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Ay Gn Ay
Thr Leu Val Th+—¥al—Ser—Ser—3i5SEQ1+DB-1+46+-13 HeH e —Sed—vH—gerath
(artificial) CMPU G n Leu val GUKser @y |Arataleg Nugher| | Lot Numbers
Ay Ala Ser i |__Ser CQvys I\QS“QP €Ber Ay Tyr Ser Phe Thr Asp
Tyr Thr Met Asﬁ@ﬁﬂ?ﬂﬁé‘.@@ﬁeﬁls(&lh Alla Pro Ay Gn Arg ley @u Trp lle
Ay Leu Ile AsRedBiop Bohutipg FFogky 20 SkyPiotd SaB019%5 Asn G n| 8 1Phe
Lys Gy Arg VaBlughr Leu Thr Arg Adp Thr Ser Ala Ser Thr Alja Tyr Leu
G u Leu Asn Sestrepravidir-bpb8td 3 u Aginvitrogéd vy Yal Tyr Tyr Cys Ala Arg
G u Asp Tyr Asdyngbeaddyr Leu Tyr Phe Ala Met Asp Tyr Trp Ay Gn Gy
Thr Leu Val ThgYBRISafeeDNAGHl #binSEQIhiardEdnl4 1 3Bgmni sed VH shpgpan
(artificial) Gopoafa @ld?uﬁg%’klym viBgenT Y [As@eR U Val Ty 14§ge PT O
Gy Al a Ser ‘(@S Var—Ser Cys Ly:Pr " aWMDBSzQﬁP

Yo | Ls YaY

Tyl’ Thr Met \STT l‘lpval I‘\Iu\;!-IIF\IaI'I -y U&III‘\IQLCU\JUII}J
Ile Ay Leu lie Asn Pro Tyr Asn Gy Ay Thr Ser Tyr Asn G n Asn Phe
Lys Ay Arg Val Thr Leu WD 2010/ 038155PCT/ 1B2009/ 007302 -46- Thr Val
Asp Thr Ser Al &lkemg dftohindérar dhy thuinenis€d antibedy YeiabBegentdseu Arg Ser G u

Phe Aln et Acp Tor T8 e ridheehio S Raighienis it Lanaie Haplg
lc[S)AgCQIGI éﬂ - VKred@sied DN AS o263 hirvaiisodehti bl diédViéed SmtindsisSd\((RreBRVAG). She

YLN WYQ QI CADGTVEL L | YYTSS o o
LHSGVPSRFseéesWSEW gﬁ[ﬁ&iﬂﬂb@ﬁ@%@é@kmﬁlwme@ﬂ ang Agpadygstsiction

gCiC?’C-CA(NB%I:'lGiI €n ﬁle%t@sn Sﬁﬁilzﬁ%i 1 G%‘Hf@iaih \% reﬁ&?s were cloned into pKIN100 via the

QIR
coexkK -

ACCGGEGT GACCATCHG@T A@gared for ligation by digesting
GAACTGGTATCAGCA GSGRGAGEK . . "GAT
T ACACCAGCAGCCT }.A NH il P 2 cﬁtlcore (Promega) restriction

GCTCCGGCACCGACTHASABRTRGACTATGET WA&BWM Antarctic alkaline

e e T e e A—

MLSLLYLLTALPGL Lo L VK BCASVL S AR SETORTIR Rk SN L EW
| GLINP YN (%’I*gEV "%ﬁ@‘lé!&ég B@“gﬁio“@nsﬂlae"%gmiefs Ipsiyugliony. The
YYCAREGYDGYLYF%rWaﬁ@tQﬂn@OW‘ﬁu&laﬁlﬁﬁ(ﬁﬁ@ Ve NQRas breparehBG ile6tifonl

encodi ng VH donmai n of

ATGGTGCTGTCCCT! &m@&o@@mﬂiﬂw@@&%ﬂm@m (Promega) for 1 hour at

CGAGGT GCAGI

CCAT GAACT GCGT s aibdAaBocAMGEgeA BiseCONGRAGPIGAPEE) Bore digested as described

&CT@TWWW@%@MM from the vector by gel

GAACTGCT GT CT CTé&rA(E oh phicpfiait GANROL AL ise6Am tWOgel and purified on a

2010/ 038155PCT/ B20 9/ 0073
Q{aqmc]c() column (&agen) and eluted in 50ul 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).



GAGAGGGCTACGACGECTACCTGTACT TCGCCATGGACTACT GGGGCCA
GGGCACCAGCGTGACCGTGAGCAGC SEQ I D NG 19 - AY393094 VH domain (human) 5

LLLAVLW%%%ég%Ew Cl CPGESLKI SCI CASGYSFTSNW GWRQM pe1/1B2009/007302
PGKGLEW G SPSFQGQVTI SVDKSI NTAYLQYSSLI CATDTAM

YYCARQNPPEYSGAYHDGWFDPWEQGTLVI VSS SEQ | D'N®™20 - Nucleic acid
encodi ng AY393094 VH donmai n 10

g?&%&%ﬁ%&%@%&“MMwammm

11 TACCAGTAACTGGATCGGECTGEGETGCECC

AGAT GCCCCGGAAAGGTAb ﬁa's{ﬂk&'fﬁm%ﬁﬁd\ﬁmﬁm @G (Begensburg, Germany)
TUCACAAGTCCATCAATA mm’*“@&é%é%mg QuickChange® 11 XL
CACGGACACC&:CAWTW g ot Egataanee yWYg the manufacturers
AGTGGCGCATAT CATGATGGGT GGT TCGACCCCT GGGAA TGGTCATCGTCTCCTCA
20 SEQ | D N& 2]1nstrqq-l{mS\/Ep(Qﬂphﬁ]r me(%lrlmmut@t;cms R3Q and L82a8S where the Phusion™
MGSTAI LGLLLAVL AEVRI ; \4

MNW/RQVWPGKGL
SSLI CATDTAWYCAEE@VMSLYFANDYV\GQGTLVI VSS 25 SEQ ID NO 22 - Nucleic
acid encoding RHA VH domain (artificial)

ATGGEGT CAA%%’%‘%TCCT CCTGGCTGTTCTCCAAGGAGT

CTGTGCCGAAGT GTCTGGAGCAGAAGT GAAAAAGCCG

GGGGAGT CTCTGAAGAT CT CIHEAYIBET WETEATAAGTIT FTZMDEAat anti-human IgG antibody

e e TR —

CAAGGGCCAAGT CAGek il @BW%WMH@&R@MQPBS/O 02% Tween 20
CTGCAGT GGAGCAGLLT GAAGGCCACBACACOGOCATGTATTACTGTG YO

2010/ 038155PCT/BYY6835 61 yBBSA. Plggas were washed as before and sample supernatant added
CCAGAGAGEECT AT R LT THAE frati bA G E G BTN A G ERd incubated at 37°C for 1 hr.
CAGGGAACCCTGGTCATCGTCTCCTCAG SEQ 1 D"NO 237- AY510106 VK domain

(human) 5 MRVPAMMEGNeRwashairRGBfaymRSRegGASVtIRAT PtchasTck ey light chain

VOOR YNSAPYTFSENGEET R Shea ] e 0l Hlat Sore woshesy a1 el hsn

VK domai n 10 ATIGHEHGSTICBGERGITCHER TECSTaeGIETgeoY ea GldeCTAIBTTICOUAGAS the

TACCAGATGTGACATCCAGAT GACCCA
CTGTAGGAGACAGAGTER CCA @ﬁm%w&mgen) and the optical

CAATTATTTAGCCTQQ{WMWAAGTTCCTAAACTC
CTGATCTATGCTGCATCCACTTTGCAATCAGGGGTCCCATCTCGGTTCAG 15

CGGCAGTGGATCT \GAT.TT.CACTCTCACCATCAGCAGCCTGCAG

CCTGAAGATGTT AT REPEPESAXMAGT ATAACAGTGCCCCGTA CAC 1
éllICAGGCCAGanAf CCAAI GCZOM IS welr 2 dak NG 5.2 5 AT B SETL-25 RAB sslqsmbyin
NRVpAgiIrLtG:_ L:_E\I nam‘:qg:,%m—) WM@@S(QW@W@ 48(yfor no more than 1 month.

LNVWQQKPGRVPKL L3 Yy T el IFRRRRRE Wastea@liek tinkb m@%ﬁmen 20 (v/v) then
YYCQQYSKLPYTFGOGTKLEIK'SEQ D' NG 26 - Nucleic acid encodi ng huimani sed

2c3 VK domai n Rilagked in PBS/0.02% Tween 20 (v/v)/0.5% (w/v) BSA. Plates were washed as

I B R o e i vt

CTGT AGGAGAAGAWETNRIAGK R NdAGE baeAGTHCA TR CCACBIEEA WekE&washed as before and incubated

CAATFATCTGAATTGGTAT CAGCA FCCT
dGATCTATTACACA‘?‘%ﬁ‘J&W %@@J%@‘e (Sigma) at 1:5000

Y-meg manufacturers

CGGCAGT GCAT CT GO Pl atd A rE GaehddCAs W@Q&K Blue One-Step substrate
CCTGAAGATGTTGCAACTTATTACTGTCAGCAGTATAC{:A@N
CACGTTTGGCCAGGEEeRSRANET asttiedatiprald Feplign B’@P@PPB%YS% 6Bz Red

49 - SEQ ID NO o0
EVQLVESGAEVI Cl AR %YXFSS%%‘IEA%Q BH'%S measured at 650nm.



15 CCTGGTCACCGTCTCCTCA SEQ I D NO: 29 - Light Chain CDRL (rmurine)
SASQGE SNYLN 20 SEQ I D NO 30 - Light Chain CDR2 (nurine) YTSSLHS SEQ

I D NG 31 - 2in CDR3 (nurine) QQYSKLPYT 25 SEQ =
Heavy Chai nbﬁl %mm ne) DYTWN SEQ I D NO 33 - Heg’\%]}%?g??’%”%m
(murine) 30 EGYDGYLYFAMDY SEQ I D NG 34 - 'ﬂ@avy Chai n CDR1
(artificial) WD 2010/ 038155PCT/ 1132009/ 007302 - 50 - GYTMN SEQ I D
NO 35 - Heavy Chain CDR2 (nurine) LINPYNGGTSYNQNFKG 5 SEQ ID NO 36 -
Heavy Chain '“¢artificial) EDYDGYLYFAMDY SEQ I D NO 37 VH
domai n | eader sequemd;B/d thiddsvrbbbisldel ARV 155E ic&té\lOU and Afathtaifed
domai n | eader sequence: MRVPAQLLGLLLLWPDTRC 15 S D NG 39 - Human
VL | eader sequé%g'é mathviymal Barder UnipembTerabBoomadi fzmwesma?embndge

aci d encodi ng
ATW%@&&##%%&%@WMWEN experiments outlined in

TGTGCGCCGAGET GUASET GOCCASETTEAVIGAABE UK Home Office.

CAGGCGCCAGCGT CAAGGT GT CCTGCAAGECCAGCGECTACAGCTTCTC '

CGGECTACACCAT eee GGCCAGAGGECTGGAA

TGGATGGGCCTGATCAACCCCT CCAGCTACAACCAGA

ACTTCAAGGGCAGGGT GACKGH GALGAT N AL teNsuERGATTATESm he mesenteric lymph node

OO SOOI TATIC 1 s e o

GGGGECCAGGECACCaHGH: W%@ﬁ@ r anti-m]BEQ AcB af‘@rﬂﬂi oK RERKINS BE BRREHS
TGCCGCCACC £

sequence (a t|L|C|aI
2010/ 038153PCThYBamiEs) lgsotzpscantrgh (anti- malana),me Wk RS R31 Veanti-hIL-25

patents, publi gfed St bE - mswﬁﬂz SefLeifen%ﬁ%%%ﬂ ABRERH Frod] &I

|ncorporated by reference in their entiret hi's 1 nvention has
been parti cul apipgmateoinvaghowaieoiddifeain wae dupicatt evellndoELIS Ae b3 ELISA

i that var i oues Briorrkd Y king e RAIRLP B 1L )33 R e,

wi t hout departing fromthe scope of the invention enconpassed by t he
appended cl ai mExperimental 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,



CLAI M5 1. A target binding nmenber that binds IL-25, conprising an
anti body VL domain that conprises amno acids 21-127 of SEQ I D NO 25

and an antypog¥kiss§omai n wherein the VIl domain conprigaspsfshldbd2
NGO 1: Gu Val Gn Leu Val Gu Ser Ay Ala)?glu Val Lys Lys Pro Ay Al a

Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr ‘Ser Phe Xal Xa2 Tyr Thr
Met Asn Tip VaI Arg Gn Ala Pro Gy Gn Arg Leu Au Tip Xa3 Ay Leu

Ile Asn Pro Thr g
Val Thr Leu Thr %ﬁ Ifs}'ed%}qg ) ‘%IE e{mﬁégd % Qeréﬁ)ﬁ] f{% sﬁéﬁ'dﬁgﬁh@n
Ser IC_EIeu Arg Serultﬁ'stdméﬁlpbdﬁzer ﬁ:d/pﬁ!ﬁionaiytresﬁtancegn&s ﬁdcardb’g feE aB-Matite period.
Asp y Tyr Leu Jyr Phe p r T| eu Val
Tin Val Ser SerE Q%eﬁogﬁﬁre%@'&gé{ag@ Ugg gnz&ze@:?%y%esls{'

Ser, Val, Asn, deipliancd! arfdstaMBhrd ptiiforiaby bﬁ&m@t’érs' le; Xa4 is Val or Arg;
and Xa5 is Asp, Asn or Gy. 2.The target binding nenber of claim1l

wherein Xa2 is Ay and Xa5 is Asp or Asn. 3.The target binding nmenber
of claim2 wherR&f#ienes® is Gy and Xa5 is Asp. 4.The target binding

nenber of claiml wpegerpiotdtht, Igmgﬁ{ 17. 7R, aoget bi nding menber of
claiml1l wherein Xal is Tin. - lg The target bi ndi ng nmenber of

claim1 wherei . Xa3 G $rivig et 4, ﬁh@nc%@f@eﬂzﬁ @8%%g nenber of claim1

wherein Xa3 is 4le. k]% Ik%rh%%l lg N !:@982?55’#:8‘9{199@ cl ai m 1 V\/ner_ei n

Xad is Val. 9'I3hetarge i'ng”me wherein Xa4 is
Arg. 10. The tariget nNdi Pgt emabbnmoditycl 31985 Dedh20@)n t he resi dues Xal

- Xas are 1) the Tolyquing GambRgh’60%336708Y, By, 30 31 48 71 96

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, AM. 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., et al., Am J Gastroenterol 104, 1575-1586 (2009)
22. Yun, L., and Hanauer, S. Expert Rev Gastroenterol Hepatol 3, 235-248
(2009)

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



Position in SEQ I D NGO

Xa4 Xa5 SEQ ID NO 2 Ser dy Mt Val
AP SEQ | RybQufhiesisE Y Met Arg Asp

10

15

20

25

30

Glu
Gly
Phe
Gln
Gly
Thr
Ser
Glu
Gly

vVal
Ala
Xal
Arg
Thr
Xa4
Leu
Xas
Gln

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

Gln
Ser
Xa2
Leu
Ser
Asp
Arg
Tyxr
Gly

30 31 48 72 100 Seq List Res:

Leu
Val
Tyr
Glu
Tyr
Thr
Ser
Asp
Thr

Val
Lys
Thr
Trp
Asn
Ser
Glu
Gly

Glu
Val
Met
Xa3
Gln
Ala
Asp
Tyr

-4] -

Ser
Ser
Asn
Gly
Asn
Ser
Thr

Leu

Gly
Cys
Trp
Leu
Phe
Thr
Gly
Tyr

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

Leu Val Thr Val Ser Ser

Xa5 is Asp, Asn or Gly.

Xal

PCT/IB2009/007302

Val
Ser
Gln
Pro
Arg
Leu
Tyr
Met

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

GlyAla Ser Val Lys Val Ser Cys Lys Ala Ser

Phe
Gln
Gly
Thr
Ser
Glu

Gly

Ser Gly Tyr Thr Met

Arg
Thr
val
Leu
Asp
Gln

Leu
Ser
Asp
Arg
Tyr

Glu
TyY
Thr
Ser

Asp

Trp
Asn
Ser
Glu
Gly

Met
Gln
Ala
Asp
Tyr

Asn
Gly
Asn
Ser
Thr

Leu

Trp
Leu
Phe
Thr
Gly
Tyr

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

Gly Thr Leu Val Thr Val Ser Ser

Gln
Pro
Arg
Leu
Tyr
Met

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

Gly Ala Ser val Lys Val Ser Cys Lys Ala Ser

Xa2 Xa3
Asp SEQID NO3 Thr Ay Mt Arg

Lys
Gly
Ala
Tyr
Val
Glu
Cys
Asp

Lys
Gly
Ala
Tyr
Val
Glu
Cys
Asp

Lys
Gly

Lys
Tyr
Pro
Asn
Thr
Leu

Ala
Tyr

Lys
Tyr
Pro
Asn
Thr
Leu
Ala

Tyr

Lys
Tyrx

Pro
Ser
Gly
Gly
Leu
Asn
Arg

Trp

Pro
Ser
Gly
Gly
Leu
Asn
Arg
Trp

Pro

Ser



SEQ ID NO'5 Thr Gy Met Val

NG 9O Ser Gy 2bdofssf8s AP

10

15

20

25

30

Phe
Gln
Gly
Thr
Ser
Asp
Gln

Thr
Arg
Thr
Arg
Leu
Tvr
Gly

Gly
Leu
Ser
Asp
Arg
Asp
Thr

Tyr
Glu
Tyr
Thr
Glu
Gly

Thr
Trp
Asn
Ser
Asp
Tyr

Met
Met
Gln
Ala
Thr

Leu

.42 -

Asn
Gly
Asn
Ser
Gly
Tyr

Trp
Leu
Phe
Thr
Val
Phe

Leu Val Val Ser Ser

Val
Ile
Lys
Ala
TyrY
Ala

Arg
Asn
Gly
Tyr
Tyr
Met

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

Glu
Gly
Phe
Gln
Gly
Thr
Ser
Glu
Gly

Val
Ala
Ser
Arg
Thr
Arg
Leu
Asp
Gln

Gln
Ser
Gly
Leu
Ser
Asp
Arg
Tyr
Gly

Leu
Val
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
Lys
val
Ile
Lys
Ala
Val
Phe

Glu
Ala
Arg
Asn
Gly
TyY
Tyr
Ala

Thr Leu Val Thr vVal Ser Ser

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

Glu
Gly
Phe
Gln
Gly
Thr
Ser
Glu
Gly

Val
Ala
Thr
Arg
Thr
Val
Leu
Asp
Gln

Gln
Ser
Gly
Leu
Ser
Asp
Arg
Tyxr
Gly

Leu
Val
Tyr
Glu
Tyr
Thr
Ser
Asp
Thr

vVal
Lys
Thr
Trp
Asn
Ser
Glu
Gly

Glu
vVal
Met
Met
Gln
Ala
Asp
Tyxr

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)

Asp SEQ ID NO 6 Ser Asp Met Val

ID NO7 Thr Asp Met Arg Asp SEQ ID NO 8 Thr Asp Met Val Asp SEQ ID

Asp SEQ

PCT/IB2009/007302

Gln
Pro
Arg
Leu
Cys
Asp

val
Ser
Gln
Pro
Arg
Leu
Tyx
Met

Val
Ser
Gln
Pro
Arg
Leu
Tyr
Met

Ala
Tyr
val
Glu
Ala

Tyr

Lys
Gly
Ala
Tyr
val
Glu
Cys
Asp

Lys
Gly
Ala
Tyr
Val
Glu
Cys
Asp

Pro
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



EQ I D NO
EQ I D NO

D NO 1

4

12 Ser Asp Ile Val

WO A6Rssdss Val Asp

10

15

20

25

30

Glu
Gly
Phe
Gln
Gly
Thr
Ser
Glu
Gly

Val
Ala
Ser
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
Tyr

-43 -

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
Tyr
Ala

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
Lys
vVal
Ile
Lys
Ala
Val
Phe

Glu
Ala
Arg
Asn
Gly
Tyxr
Tyr
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
Thr

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
Lys
vVal
Ile
Lys
Ala
Val
Phe

Glu
Ala
Arg
Asn
Gly
Tyxr
TyT
Ala

Leu Val Thr val Ser Ser

Val
Ser
Gln
Pro
Arg
Leu
Tyr
Met

Val
Ser
Gln
Pro
Arg
Leu
Tyr
Met

Val
Ser
Gln
Pro
Arg
Leu
Tyx
Met

10 Thr Ay Ile Arg Asp SEQ ID NO 11 Thr (fly Ile Val
Asp SEQ ID NO 13 Thr Asp Ile Arg Asp SEQ

PCT/IB2009/007302

Lys
Gly
Ala
Tyr
Val
Glu

Asp

Lys
Gly
Ala
Tyr
vVal
Glu
Cys
Asp

Gly
Ala
Tyr
Val
Glu
Cys
Asp

Asp

Lys
Tyr
Pro
Asn
Thr
Leu

Ala
Tyr

Lys
Tyx
Pro
Asn
Thr
Leu

Ala
Tyr

Lys
Tyxr
Pro
Asn
Thr
Leu
Ala

Tyr

Pro
Ser
Gly
Gly
Leu
Asn
Arg
Trp

Preoc
Ser
Gly
Gly
Leu
Asn
Arg
Trp

Prec
Ser
Gly
Gly
Leu
Asn
Arg
Trp



11. The target binding nenber of claim1 which is a Fab, F(abl)?2,

scFv, Fv or dAb antibody fragnment. -54- 12. The target binding
menber of whabiHedsiehi ch conprises an anti body constant pcagB&I9/007303-
The target binding nenber of claim12 vvherﬁi n the constant region is
a human 1gGl or 1g04 constant region. 14.""The target binding nenber
of claim 12 which conprises a whole antibody. 15. An isolated

nucl ei ¢ acid which conprises a nucl eoti de sequence encoding the V-1
dormain of claiml1l. 16. An expression vector conprising the nucleic
acid of cl ai m BEQixNan? yHumakieel VH donpirofentifieial) 17. A host cel |
carrying the expressi,on,vect f. clai . '

produci ng a targé‘lt s\f)alln |1r?g&'r$g{nb‘garl, %ﬁ%@neél?h%la;%blﬁ%r@ %g%:lcﬁ'}f%r}'}ﬁ% Pro
host cells accangdi nga Gl atadd T dinder sanditd aigs fATa psoducly onyof ser
said target binding menber. 19. A nethod according to claim 18

further conpri Siheg SegolEN My saRr tMetgAshi TR R nekierGln oiyla ppro Gly

nmet hod accor di t i c&rﬂpi | f or ] e
target bindi ng%n%‘erg ?’rﬁaojtgl%gfn%l)gfl]ﬁcon mc%lpu |1ne8 a ?ﬁé%él?r%ﬁe%n Gy
addi ti onal conmRermhr sk TACHIOEIN AEC @R IBtngslheat@rgel Thr Leu
bi ndi ng nenber of claim 1l and a pharmaceuti cal lz%/ acceptabl e carrier,

- 55 - 22. Th&HoMidsiASRoT 8RiAh2158%h THe F& iToF Ly yEhhi FEeelsn
wder. 23. Th indi | @4 f '
powder e 278! ﬂﬁ@;&g%f OfTng G;’H.yr“g\éa}[l Oy Sey Neddenla arg

treatnment or prevention di ng nemnber of
clai m1 forlduseliun Asipe Ttyrre atsye@lyorTyy dveantTyon Rife awla rfieanksp oTyr Trp
bowel disease. . 25. The_target_binding nmenber of claiml for use in
the treatnent &HYpPdPeRt¥oAnEr LGRcERAt FUE %%ii%?’%.se’?& The tar get

bi ndi ng nmenber of claim1 for use in the treatnent or prevention of
Crolin's disease. 27. A nmethod of producing a humani sed anti body

agai nst | L- 25 \WEQ@H MO i Hesanifead) Vi domiabhi (agifizial)ant i body VET domai n,

wherein the VEL-,dorgin rd S P

Gu Ser dy A -55’1% SE\}aI Q‘ys}‘ﬁ?‘aplr (Ijtgél %AEIOaGlsterAq\ilé%s‘%EI Eg%rﬁ/%spro
Lys Al a Setl5d w1y mlSerseRheradalLyéadrally rsebhroydetiyAs alla pSafal Gly gTE nSer
Ala Pro Ay Gn Arg Leu Qu Tip Xa3 Ay Leu Ile Asn Pro _Tyr_Asn_Qdy
Ay Thr Ser Tyrphﬁs%h@ L FYBh &Py 188 VPSR gPRR Vapn AT S G iR A Y@ 4P BR pGLY

Thr Ser Ala SerGlBh@&x‘g/%eTyrGlltP“r Ltllétmgsrhéﬁfnleerhéﬁgp%wgméﬁpely
Thr Ay Val Tyr Tyr s Ala Arg u Xab5 Tyr Asp Ay Tyr Leu Tyr Phe

Ala Met Asp TyClyi Th@ Be@ ITy@ ASEhrGlre iRsral PHEh LAl G1BerABer Vah el nbeu
>|\(/g![ : I's Ser or -'Ii!hr} ﬁréa%\sips T%zy’SeA:f:'spAlaAl Sbr Sﬁurf A aal. ’TyArS nLe&yéluTﬁéuoﬂsn
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



- 56 - Xa3 is Met or Ile; Xad is Val or Arg; and Xa5 is Asp, Asn or
Gy; (b) conmbining said VH domain with a plurality of antibody

VL donai nsywhoohisdissle antibody nol ecul es, wherein each pofrakiBon07302
anti body VL donains conprises Kabat CDRs 1-3 as set out as res?a’ues

24-34 (SEQ ID NO 29); 50-56 (SEQ I D NO 30Y*3and 89-97 (SEQ I D NO 31)
respectively of SEQ I D NO 15; (c) screening said antibody

nol ecul es for kundi t c 2D | n t Lhod
nol ecul e whi ch%lg'g %a&éeb%?n%lﬂa%% II‘?_u 2 co%g%(ra%fdé {}get?h%g%aﬁ%t ¥rp
anti body on whigly tdim mlyamhzed.ecant/abodyri sabaser.se?8. An i sol at ed

nucl eic acid which conprises a nucl eotide sequence encodi ng the
target binding nmenber of claiml1l. 29. Use of the target binding

nmenber of cl ai 5@/%? wN@ﬁzinB@?‘%@g‘%Wﬁ d%fnafh @?ﬂfgﬁ nent for the

t her apeutic an prophyla reatnmen st/hma. 30. Use of the
target bi ndi*ng Glenb@l &Flr|ldunVal ielheSemiihadila Cf @ hddys akhpnt Pro

for the therapeutic and/ Qr .pro | g¢ti c, treat t infla to
bowel di sease. %ﬁé’l%]l%g’[eoﬁ ‘{) eptp%sr g‘gﬁi b%%i%’ggnﬁ&rﬁ)glaopéec’fml I Ser
t he manuf act ur eref %M}ﬁ@ﬁ&n@ﬁxﬂfméﬂﬁxémeﬁ%ﬁ@ﬁﬂ ARE Ala Pro Gly

prophylactic treatnent of ulcerative colitis. 32. Use of the target
bi ndi ng menber N ArE ReR iGLu TEmeh @ivurkewIle fall Rrerfyy obsn hely

t herapeutic an 0 i t Cr.ohn' s disease.

4433. 1001002 ng{#’lr %o%o%zaﬁé%%%% L Yk Ty Leu
Resear ch CdancithrMVatalihews TPaviseBaloVger) itHd a1 dtKanziey dNdresw Asn
<120> Anti bodi es Against |L-25 <130> 4433. 1001002 <150> US 61/101, 293

<151> 2008- 09- $¢*<150> 285 GE7 91 fsv1sthr Hos- B =< 60> WS Al@>hry
Patentln versi e,3a3p<Fl> sk #hly A2 14l 43 PPhe” 23 e TAd ST Al Trp

sequence
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



<220> <223> Synt hetic sequence: Humani sed VH domai n <220> <221>

VARI ANT <222> (30)-(30) <223> Xaa is Ser or Thr <220> <221> VARI ANT
<222>(31) . wo3b)o/osR28> Xaa is Ay, Asp, Al a, Ser, Val, Asmishyosno7dyyr
or Met <220> <221> VARI ANT <222>(48)..(48)44<223> Xaa is Met or lle
<220> <221> VARI ANT <222>(72)..(72) <223> Xaa is Val or Arg <220>
<221> VARI ANT <222>(100)..(100) <223> Xaa is Asp, Asn or Gy <400> 1

Qu Val Gn Leurnsalvdd nsperThS Ysét aafd usdfal Thy saly st oné&hiyeMiaLeu Asn
151015 4433.1001002 PCT/1B20091007302 2/22 Ser Val Lys Val Ser Cys
Lys Ala Ser G \BemryrleSerApheSetaSNaafgy rThr Gly Vval 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: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



202530 Thr Met Asn Trp Val Arg Gn Ala Pro Ay Gn Arg Leu Qu Trp
Xaa 354045 Gy Leu Ile Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Asn G n

Asn Phe 5 Sy Arg Val Thr Lea Thr Xaa Asp Thr ,gefufl %@
Thr Al a TS\?éggl%%ég’o Leu Gu Leu Asn Ser Lea Arg Ser §&gp %?r y
Val Tyr Tyr Cys 859095 Ala Arg Qu Xaa Ty 7Asp Gy Tyr Lea Tyr Phe
Ala Met Asp Tyr Trp 100105110 Gy Gn dy Thr Leu Val Thr Val Ser Ser

115120 <210> @) ATEdETAGGACCE AP ACCTETACHIE CEATIC AL PACTEHEDEEA

GGGCACCAGCGTGACCGTGAGCAGC

SEQ ID NO:19 - AY393094 VH domain (human)

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



<220> <223> Synthetic sequence: Humani sed VH domain RH2.5_530T
<400> 2 Gu Val Gn Leu Val Gu Ser Ay Ala Au Val Lys Lys Pro

Ay
Ser
Leu
Tyr
Ser
Leu

Ala 15}@b5100961s Val Lys Val Ser Cys Lys Al a Ser G YechyiB26p8ho7mie
Gy Tyr 202530 Thr Met Asn Trp Val %Gn Ala Pro Ay Gn Arg
r

Gu Trp Met 35. 4045 Ay Leu Ile Asn o Tyr Asn Ay @y Thr Ser
Asn G n Asn Phe 5055. 60 Lys Ay Arg Val Thr Leu Thr Val Asp Thr

G u Lea A @PAAGELIRU GO I R A TSR T O g ot

859095 CAGGGAACCCTGGTCATCGTCTCCTCAG

SEQ ID NO:23 - AY510106 VK domain (human)

5 MRVPAQLLGLLLLWLPDTRCDIQMTQSPSSLSASVGDRVTITCRASQGISNY
LAWYQQKPGKVPKLLIYAASTLQSGVPSRFSGSGSGTDFTLTISSLQPEDVAT
YYCQKYNSAPYTFGQGTKLEIK

SEQ ID NO:24 - Nucleic acid encoding AY510106 VK domain

10 ATGAGGGTCCCTGCTCAGCTCCTGGGACTCCTGCTGCTCTGGCTCCCAGA
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



Ala Arg Qu Asp Tyr Asp Ay Tyr Lea Tyr The Ala Met Asp Tyr Trp
100105110 Gy Gn dy Thr Lea Val Thr Val Ser Ser 115 120 <210> 3

<211> 120 wosdhadsBRT  <213> Artificial sequence <22Qar priddidsn:
Synt heti c sequence: .49 .-

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)



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 Alwo2@foGkigs Tyr Ser Phe Thr Ay Tyr 202530 Thr d@tmAawodBe:
Val Arg Gn Ala Pro Ay A n Arg Leu Gu -(;Eﬁ Met 3540, 45 Ay Leu lle
Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Asn “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 Selc Arg Qu Asp Thr Ay Val Tyr Tyr Cys Al a 859095
Arg Gu Asp Tyr Asp Ay Tyr Lea Tyr The Ala Met Asp Tyr Trp Gy
100105110 G n Ay Thr Lea Val Val Ser Ser 115120 <210> 4 <211> 122
2/2%? PRT <213§E6rItD| I]:Ib?isaleesa%?% Qi%eCDI%él?n?l’ﬁr}rpe 1002 PCT/1B20091007302

LINPYNGGTSYNQNFKG

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

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

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

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

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

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



<220> <223> Synt hetic sequence: Humani sed Vii domain RH2 <400> 4 Qu
Val Gn Leu Val Qu Ser dy Ala Gu Val Lys Lys Pro Ay Ala 151015 --
Ser Val Lo Cys Lys Ala Ser Ay Tyr Ser Phe Ser

202530 Thr‘ﬁﬂ\é{ﬂw rp Val Arg Gn Ala Pro Ay Gn Arg Eﬁ&g@%"i‘?“ﬁ
Met 354045 Ay Leu Ile Asn Pro Tyr Asn G-y!@y Thr Ser Tyr Asn G n
Asn Phe 505560 Lys Ply Arg Val Thr Leu Thr Arg Asp Thr Ser Al a Ser
Thr Ala Tyr 657075 80 Leu G n Len Asn Ser_ lLen Arg Ser Qu_Asp Thr Ay
Val Tyr Tyr Cys 8590395 tearhings of a@nateAksppqtghsh%P@%‘rwfr%/@nduéf?fems Goisd
Ala VBt ASD TY heRicherd O0AARING! 63 sl et Val Thr Val Ser Ser
115120 <210> 5 <211> 122 "<212> "PET <213> Artiticial sequence <220>
<223> Synthetic sequence: Humanised Vii domain <400> 5 Gn Val Gn

Leu Val G u Ser dyuAl al. S WAL 5 al
Lys Val Ser Cys Lys v@’% ! 3?“%“90% béée/n pﬁ&l%hys a%ig gi QS]CHbéFMtN
5  references to example embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein without

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



202530 Thr Met Asn Trp Val Arg Gn Ala Pro Ay Gn Arg Leu Qu Trp
Met 354045 4433.1001002 PCT/1B2009/007302 5/22 Gy Leu Ile Asn Pro
Tyr Asn Ay Ay Thr Ser Tyr Asn G n Asn Phe 505560 Lys Gy Arg Val
Thr Leu Thr Val Asp Thr Ser Ala Ser Thr-#®=a Tyr 65707580 Leu G u Leu
Asn Ser Leu Arg Ser Au Asp Thr Ay Val Tyr Tyr Cys 859095 Ala Arg
Gu Asp Tyr Asp Ay Tyr Leu Tyr Phe Ala Met Asp Tyr Trp 100105110 Gy
Gn @y Thr Leu Val Thr Val Ser Ser 115120 <210> 6 <211> 122 <212>
PRT <213> Artificial sequence <220> <223> Synt heti c sequence:

Humani sed VI cdaimign <400> 6 Gu Val Gn Leu Val Gu Ser Gy Ala Gu
Val Lys Lys PFo Gy Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser
Ay Tyr Ser Phe Ser Asp Tyr 202530 Thr Met Asn Trp Val Arg G n Ala
Pro Ay Gn Arg Leu Gu Trp Met 354045 Gy.Leu Il e Asn Pro Tyr Asn
Ay dy Thr Sér Ty tangat bigdme membprigathiris Eo-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.



Lys Ay Arg Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65707580- Leu G u Leu Asn Ser Leu Arg Ser Qu Asp Thr dy Val Tyr Tyr
Cys 859095 Ala Arg Qu Asp Tyr Asp Ay T r Leu Tyr Phe Ala Met Asp
Tyr Trp 100105110 Ay Gn Ay Thr Leu Va®3Thr Val.Ser Ser
4433.1001002 PCT/I B20091007302 6/22 115120 <210> 7 <211> 122 <212>
PRT <213> Artificial sequence <220> - <223> Synthetic sequence:

Humani sed VH donmain <400> 7 Au Val Gn Leu Val Qu Ser Ay Ala Qu

Gy Tt Sor Phe ThT A s ARt REL R WY é'ﬁ A a

Pro Gy Gn Arg Leu Qu Trp Met 354045 Ay Leu IIe Asn Pro Tyr Asn

Ay Ay Thr r Ty 6 rg Val Thr Leu
Thr Arg Asp Thr Sepl;hﬁ‘ge@]ej{rh réﬁgelﬁ{k? é.;(f és‘glb’;?%’éﬁ}eé&ﬁa u Leu Asn Ser
Leu Arg Ser u Asp Thr Gy Val Tyr Tyr Cys

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 Ka2 Xa3 Xad Xa5
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.



859095 Ala Arg Qu Asp Tyr Asp Gy Tyr Leu Tyr Phe Ala Met Asp Tyr
Trp 100105110 Ay Gn Ay Thr Leu Val Thr Val Ser Ser 115120 <210> 8
<211> 122 <212> PRT <213> Artificial sequence' <220> <223> Synthetic
sequence: Humani sed VH domain <400> 8 G¥+val Gn Leu Val Gu Ser Ay
Ala Gu Val Lys Lys Pro Ay Ala 151015 4433.1001002

PCT/ 1 B2009/ 007302 7/22 Ser Val Lys Val Set Cys Lys Ala Set Ay Tyr
Set Phe Thr Asp Tyr 202530 Thr Met Asn Trp Val Arg Gn Ala Pro Ay

Gn Arg Lea Tr 3

Thr Ser Tyr Slsn Gﬁneﬁ%et%ﬁéﬂ@réég&%r y&alé lewlﬁél{] C\){J ?ls%;han aﬁ@%d?ﬁ%{nsga?/
Asp Thr Set Ategio8et Thr Ala Tyr 65707580 Leu G n Lea Asn Set Lea Arg
Ser. Qu Asp Thr Ay Val Tyr Tyr Cys 859095 Ala Arg Qu Asp Tyr Asp
Gy .Tyr Lea Tyr Phe Ala Met Asp Tyr Trp 100105110 Ay Gn Ay Thr
Lea Val Thr Val. SeThe$apetbifiingGnember 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.



<210> 9 <211> 122 <212> PRT <213> Artificial sequence <220>- <223>
Synt hetic sequence: Humani sed VH domain <400> 9 Qu Val G n Lea Val
Gn Ser Ay Ala Qu Val Lys Lys Pro @y Ala 151015 Ser Val Lys Val
Set Cys Lys Ala Set Gy Tyr Ser Phe Ser-@y Tyr 202530 Thr Met Asn
Trp Val Arg Gn Ala Pro Ay Gn Arg Lea Qu Trp Ile 354045 dy Leu
Ile Asn Pro Tyr Asn Ay Ay Thr Set Tyr Asn G n Asn Phe 505560 Lys
Gy Arg Val Thr Lea Thr Val Asp Thr Ser Ala Set Thr Ala Tyr 65707580

Lea Qu Leu S r
4433. 1001002A%@CT/ ?E&*%@pé%%?%%%@@@g%ﬁgﬂ% l%l%ﬁdé’ )Xgé Tyr Asp
Gy Tyr Leu Tyr Phe Ala Met Asp Tyr Trp 100105110 Ay Gn d y Thr Leu
Val Thr Val Sef <210> .10 £ 11> 22 <212> PRT < i
Artificial sequenceheir%%f%mgﬁége@e P éﬁﬁsﬁérh%%neﬁiﬁﬁﬁr?f E@Hm\}ﬂ‘ of
domai n <400> 4¢hid.u Val Gn Leu Val Qu Ser Gy Ala Ju Val Lys Lys
Pro Ay Ala

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;



151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gy Tyr Ser Phe Thr Gy
Tyr 202530 Thr Met Asn Trp Val Arg Gn Ala Pro Gy Gn Arg Leu GQu
Trp Ile 354045 Ay Leu Ile Asn Pro Tyr Ag}Gly @y Thr Ser Tyr Asn

G n Asn Phe 505560 Lys Ay Arg Val Thr 1 Thr Arg Asp Thr Ser Al a
Ser Thr Ala Tyr 65707580 Leu.d u Leu Asn Ser Leu My Ser G u Asp Thr
Gy Val Tyr Tyr Cys 859095 Ala Arg Gu Asp Tyr Asp Ay Tyr Leu Tyr
Phe Ala Met Asp Tyr Trp 100105110 Ay Gn Ay Thr Leu Val Thr Val Ser
Ser 115120 <210> L 3sddfrodifed <212> PRT <213> Artificial sequence
4433. 1001002 PCT/ 1 B2009/ 007302 9/22 <223> Synthetic sequence:

Hurmmani sed VH domai ¥e4dafeborrg@nd Val Gn Leu Val Gu Ser Gy Ala Gu

Val Lys Lys Pro @& r Val Lys Val Ser Cys Lys Ala Ser
Gy Tyr Ser Phe Thﬁr(a%&%s&rﬁ%%%so Thr Met Asn Trp Val Arg Gn Ala

Pro Gy Gn.Arg Ldb) @mbidingsaid ¥H 36uhaia5vit aplivelity of entibedy Vo dordigins tdsn
Gy @y Thr Sfrrovi-gx Enti%ﬁg'y QOQCI%SPWEQ'GGIHSBQC%SOQ%C 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.



Lys Ay Arg Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65?67’*§§E)°°I%U GQu Leu Asn Ser Leu Arg Ser Qu Asp Thr Ay Val Tyr Tyr
Cys 859095 Ala Arg Qu Asp Tyr Asp 'fly Tyr Leu Tyr Phe Al

Tyr Trp 100105110 Gy Gn Gy Thr Leu Val Thr Val Ser Ser P?:l@?ggﬁﬁiﬁonoz
<210> 12 <211> 122 <212> PRT <213> Ayid ficial sequence <220> <223>
Synt hetic sequence: Humani sed VH domain <400> 12 Gu Val G n Leu Val
GQu Ser Ay Ala Qu Val Lys Lys Pro @y Ala 151015 Ser Val Lys Val
Ser Cys Lys Ala Ser Gy Tyr SeweERFeLB8SINASp Tyr 202530 Thr -Met Asn
Trp Val Arg G@n Ala Pro Ay Gn Arg Leu Qu Trp Ile 3540'45 Gy Leu
|l e Asn Prd” TYpdigeh kgs a‘,tgshycﬂ%cﬂs,er Tyr Asn G n Asn Phe 4433.1001002
PCT/ | B2009/ 0 "“i:'ﬁ] 05560 Lys Ay Arg Val Thr Lets Thr Val Asp
Thr Set Al a SgixehBfe Anda 65707580 Lets G u Lets Asn Set Leu Arg
Set Qu Asp Thr Ay Val Tyr Tyr Cys 859095 Ala Arg Qu Asp Tyr Asp
Ay Tyr diets AywibPhirsAhgaidbt sps Tyr Trp 160105110

«130> 4433.1001002

<l50> US 61/101,2983
<l51> 2008-09-30

<150> GB 08B17891.5
«<1l51= 2008-05-30

«<1l60> 41
<170> PatentIn version 3.3

<210> 1

<211> 122

<212> PRT .
<213>» Artificial sequence

<220>
<223> Synthetic sequence: Humanised VH domain

<220>

«221> VARIANT

<222> (30)..{30)

«223> Xaa is Ser or Thr

«220>

221> VARIANT

<222> (31)..(31)

<223> Xaa is Gly, Asp, Ala, Ser, Val, Asn, Lys, Tyr or Met

<220>

<221> VARIANT

<222> (48})..(48)

«223> Xaa is Met or Ile

<220>

<221> VARIANT

<222> {72)..{72)

«223> Xaa is val or Arg

<220>

«221> VARIANT

<222> (100).. {100}

<223> Xaa 1is Asp, Asn or Gly

<400> 1

Glu val Gln Leu Val Glu Ser Gly Ala Glu Vval Lys Lys Pro Gly Ala
1 5 10 ’ 15



q4353qd?, by Thr Lets Val Thr'Val Set Set 115120 <210> 13 <211> 122
<212> PRT <213> Artificial sequence <220> <223> Synthetic sequence:
Humani sed VII domain <400> 13 Qu Val Gn Lets Val Qu Setpfim'B 0@,007302
Gu Val Lys Lys Pro Ay Ala 151015 Set Val Lys Val Ser

Set Ay Tyr Ser Phe Thr Asp Tyr 20258@2Thr Met Asn Trp VaI Arg (€] n
Ala Pro Ay Gn Arg Lets Qu Trp Ile 354045 Gy Lets Ile Asn Pro Tyr
Asn Ay Ay Thr Set Tyr Asn G n Asn Phe 505560 Lys Ay Arg Val Thr
Lets Thr _Ar Th Set Ala Set. Thr Ala Tyr 65707580 Lets G u Lets
pon set T4 Sahte & AP TG Y Troety P 859035 A a g
G u Asp Tyr Asp Gly Tyr Lets Tyr Phe Al a Met Asp T Trp 100- 105110
Gy An dy Thr Lets Val Thr Val Set Set 115120 4433 1001002 -

PCT/ | B20B%/ 067 262 Trp \ﬂa]l/ﬂﬂg <24(Ra pro Gly Gln Arg Leu Glu Trp Xaa
35 40 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60 .

Lys Gly Arg Val Thr Leu Thr Xaa Asp Thr Sexr Ala Ser Thr Ala Tyr
65 70 75 g0

Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly val Tyr Tyr Cys
85 ’ 30 95

Ala Arg Glu Xaa Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr val Ser Ser
' 115 120

<210> 2

«2131> 122

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence: Humanised VH domain RH2.5_S30T

<400> 2
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15 -

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Gly Tyr
20 - 25 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn TFhe
50 55 . B0

Lys Gly Arg val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 . 75 80



1> 122 <212> PRT  <213> Artificial sequence <220>

<21
1283°% nt heti ¢ sequence: Humani sed VH domai n <400> 14

PCT/1B2009/007302

3/22

Lel Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys
85 20 95

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 : 105 130

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
210> 3
«211> 120
<212> PRT

«213>» Artificial sequence

<220> . .
<223»> Synthetic sequence: Humanised VH domain RH2.5_R71V

<400> 3
Glu Val Gln Leu Val Glu Ser Glf Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr
20 25 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 . a5

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60

Lys Gly Arg Val Thr Leu Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80 .

Leu Glu Leu Asn Ser Leu Arg Glu Asp Thr Gly Val Tyr Tyr Cys Ala
85 . 90 ' 95

Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp Gly
100 105 110 ’

Gln Gly Thr Leu Val Val Ser Ser

115 120
<210> 4
<211 122
<212> PRT

<213> Artificial sequence



Ju Val G n Leu Val Qu Ser Ay Ala Qu Val Lys Lys Pro Ay Al a
183018°8&% val Lys Val Ser Cys Lys Ala Ser Ay Tyr Ser Phe Thr Asp .
Tyr 202530 Thr Met Asn Trp Val Arg Gn Ala Pro Ay G n Ar ptBigSdo9/007302
Trp Ile 35.40.45. Gy Leu Ile Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Asn
G n Asn Phe 505560 Lys Ay Arg Val TEhsz2Leu Thr Val Asp Thr Ser Al a
Set Thr Ala Tyr 65707580 Leu G u Leu Asn Ser Leu Arg Ser Gu Asp Thr
Ay Vval Tyr Tyr Cys 859095 Ala Arg A u Asp Tyr Asp Gy Tyr Leu Tyr
Phe Al a 49Bf>Asp Tyr Trp 100105110 Gy A n Ay Thr Leu Val Thr Val Ser
Ser. 115738 <Syepbietss SoquencepFumanipsd PR{OMAIBHE \Mus nuscul us <400>
15 Asp 1l,6,Gn Met Thr Gn Thr Thr Set Set Leu Set Ala Set Leu Ay
151015 Asp Arg Val Thr Ile Set Cys Set Ala Ser Gn Ay Ile Set Asn
Tyr 202%3Q vA44313 1603Q02:14Psd¥ |GB?QQ.9./ O/ 38 Lys Lys Pro Gly Ala

1 5 '

10 15

Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Gly Tyr
20 25 30

Thr Met Asn Trp Val. Arg Gln Ala Pro Gly Gln Arg‘Leu Glu Trp Met
35 40 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 ’ 55 60

Lys Gly Rrg Val Thr Leu Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 ' - 70 75 - 80

Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys
85 90 95

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr val Ser Ser
115 120

<210> 5

«211> 122

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence: Humanised VH domain

<400> 5
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr
20 25 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met ~
35 40 45



12/ 22 Leu Asn Trp Tyr Gn Gn Lys Ala Asp Ay Thr Val Qu Leu Leu lle
353H48°M9P2 Tyr Thr Ser Ser Leu His Ser Ay Val Pro Ser Arg Phe Ser

Ay 505560 Ser.@dy Set Ay Thr Asp Tyr Ser Leu Thr Ile Serfﬁﬁl'ﬁgbﬁgl 302
Gu Pro 65 -707580 G u Asp he Ala Thr Tyr Tyr Cys Gn G n 092
Leu Pro Tyr 859095 Thr Phe Ay Ay gy Thr Lys Leu Qu Ile Lys 100105
<210> 16 <211> 321 <212> DNA <213> S musculus <400> 16 gacatccaga

at cagct gca gacggcaccg cggtttagcg gaggat at cg ggaacaaagc tgacccagac
gcgcct cang teuganc hge trrg CRACASL GEy G aCragda Ty @anadicassn @8€Ct ccagce

ct gagcgcca #ggcat cagc aact agtt ga gatctact acéaccagcagcc cggcaccgac

t acagcctga ct gccagcag t acagcaagc gcctgggcga ccgggt gacc60 act ggtatca

cagaagqcc ac gtgcccagcl80 ccat ctccaa cct aaccc240
?gcgct gq‘ ‘%P( cg€%§g% ikg’ ¥§€8‘§pﬁ‘r<ﬁ1§ % 56" F

Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly val Tyr Tyr Cys
85 S0 95

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
' 11§ 120

<210> &

<211> 122

«212» PRT

<213> Artificial sequence

<220> .
«223> Synthetic sequence: Humanised VH domain

<400> 6
Glu Val Gin Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Asp Tyr
20 25 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60

Lys Gly Arg Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65 ‘ 70 ‘ 75 80-

Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly val Tyr Tyr Cys
85 80 95

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser



- <213> Mus nuscul us <400> 17 Met Val Leu Ser Leu Leu Tyr Leu Leu Thr
A3 189 %P0 dy Ile Leu 151015 Ser Gu Val Gn Leu Gn Gn Ser dy
Pro Qu Leu Val Lys Pro Ay 202530 Ala Ser Met Lys Ile SetP(%’fBiﬂWélOOT:’,OZ
Ala Set Ay Tyr Set Phe Thr Asp 354045 Tyr Thr Met Asn Trp Val Lys
Gn Set Hs Gy Lys Asn Leu G u Trp 4/4433. 1001002 PCT/1B2009/ 007302
13/ 22 505560 Ile Gy Leu Ile Asn Pro Tyr Asn Ay Ay Thr Ser Tyr Asn
G n Asn 65707580 Phe Lys Ay Lys Ala Thr Leu Thr Val Asp Lys Ser Ser
Ser Thr Ala 859095 Tyr Met G u d2eu Leu Ser Leu Thr Ser G u Asp Ser
Ala Val Tyr Tyr 100105110" Cys Ala Arg Gu Ay Tyr Asp Ay Tyr Leu
Tyr Phe ,a Mgt Asp Tyr 115120125 Trp Gy An Ay Thr Ser Val Thr
Val Ser 3€r; 130135 <210>18 <211>417 <212>DNA <213>Mus nuscul us
<400>18 .212> prT

<213> Artificial seguence

220> .
«223> Synthetic sequence: Humanised VH domain

<400> 7
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr
20 25 : 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 49 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gla Asn Phe
50 55 60

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
85 90 95

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> B

«211l> 122

<212> . PRT

<213> Artificial sequence’

<220>
<223> Synthetic sequence: Humanised VH domain

<400> 8

Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 S ' 10 . 15



atggtgctgt ccctgctgta cctgctgacc gccctgeccg gcatcctgag cgaggtgcag 60
digtagéPa gcggeccctga getggtgaag cctggcgecca. gcat gaagat cagct gcaag
120 gccagcggct acagcttcac cgactacacc atgaactggg tgaagcaga G

180 aacctggaat ggatcggcct gatcaacccc tacaacggcg gcaccagctgmg@®2@g3@323oz
240 ttcaagggca aggccaccct gaccgtggac ,aagagcagca gcaccgecta catggaactg
300 ctgtctctga ccagcgagga cagcgccgtg tactactgcg ccagagaggg ctacgacggc
360 tacctgtact tcgccatgga ctactggggc cagggcacca gcgtgaccgt gagcagc

417 <21B» 40O spd Va1 13¢ <2129 BRT se218%y HpnBes apheente 54009 r19 Leu Leu
Leu Ala Val Leu G2n Gy Val Cys Al Gu Val Arg Leww Val 151015 dn

Ser Gy Ala Qu Val Lys Lys Pro Ay GQu Ser Leu Lys Ile Ser 202530

4433. 100 002 PCT/IBZOO /0073 4]/ 22 Ser Tyr Ser Phe
Thr Ser ifsn refrpoti'e® é‘f?f T 875#%5%64% F!é’yélrﬁ ﬁé’t's]ﬁ‘ro'}é ¥Lys dy

Leu u Trp IIe Ay llelle Phé °Pro 505560

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60

Lys Gly Arg Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 . 75 80

Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Tﬁr Gly val Tyr Tyr Cys
85 ‘ 90 : 95

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210 9

<21ll> 122

<212> PRT

<213> Artificial sequence

<220> .
<223> Synthetic sequence: Humanised VH domain

<400> S
Glu val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 : 15

Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Gly Tyr
) 20 25 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile
35 - 40 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60

Lys Gly Arg Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

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



G y_Asp_Ser Asp-Thr Ile Tyr Ser Pro Ser Phe Gn Gy Gn Val Thr
6“3’%@7’5‘8’6"% e Ser Val Asp Lys Ser Ile Asn Thr Ala Tyr Leu G n Trp Ser
Ser 85'9095 Leu Lys Ala Thr Asp Thr Ala Met Tyr Tyr Cys Al

Asn Pro 100105110 Pro Qu Tyr Ser Ay Ala Tyr Hs Asp 4 ylgci'ﬁ§2F!‘@9ﬂ)07302
Asp Pro Trp Gy 115120125 Gn Gy The/zkeu Val Ile Val Ser Ser 130135
<210> 20 <211> 411 <212> DNA <213> Honp sapi ens <400> 20 ctcctcctgg
ctgttctcca aggagtctgt gccgaggtgc gccttgtgca gtctggagca 60 gaggt gaaaa
agccggggga gtctct gaagsatctcctgta aggcetedct gg at acagttttesl20 accagt aact
ggat cggctg ggt gcgccag at gcccggga aaggcctgga gtggattggg 180 atcatctttc
ctggtgacfc gccata taca ccttccaaqgg ccaggtcacc 240 atttcagtcg
acgggtccé Eug tac e ¥al ?&g‘gg{y gabcEhe gg Rd¥30bFgacaccgeca
tgtattactg tgcgagacag aacccccccg agtat agt gg cgcat atcat 360 gat gggt ggt
tcgacccct g gggccaggga accctggtca tcgtctcctc a 411 <210> 21

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

«210> 10

«211l> 122

«212> PRT

<213> Artificial sequence

<220> .
<223> Synthetic segquence: Humanised VH domain

<400> 10

Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 -1 10 15

Ser Val Lys Val Ser Cys Lys Rla Ser Gly Tyr Ser Phe Thr Gly Tyr
20 25 30

Thr Met Asn Trp'Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile
35 ) 40 45 |

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60

Lys Gly Arg Val Thr Leu Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Leu ‘Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys
85 20 85

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1i5 120

«210> 113

«21l> 122

«212> PRT

«213> "Artificial sequence

<220>



<211> 141 <212> PRT  <213> Artificial sequence <220> <223>

At R e02sequence: RHA VH domai n <400> 21 4433.1001002

PCT/ 1 B2009/ 007302 15/22 Met Gy Ser Thr Ala Ile Len Gy L%ﬁﬁdﬁob%omoz
Ala Val Len Gn Gy

9/22

<223» Synthetic sequence: Humanised VH domain
<400 11

Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr
20 25 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile
35 40 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60

Lys Gly Arg Val Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr

Leu Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Gly Val Tyr Tyr Cys
85 20 95

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 105 . 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 12
«211> 122
¢212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence: Humanised VH domain

<400> 12
Glu val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Asp Tyr
20 ' 25 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile
35 40" 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe



151015 Val Cys Ala G n Val Arg Len Val Gn Ser Ay Ala Gn Val Lys
1433 3035%3 Pro Ay GQu Ser Len Lys Ile Ser Cys Lys Ala Ser dy Tyr
Ser Phe 354045 Thr Asp Tyr Thr Met Asn Trp Val Arg G n Metpd¥mSd0%/007302
Lys Gy Len 505560 Gn Trp lle Ay Leu lle Asn Pro Tyr Asn Ay Ay
Thr Ser Tyr Asn 65707580 G n Asn Phgydkys Ay Gn Val Thr Ile Ser Val
Asp .Lys Ser Ile Asn 859095 Thr Ala Tyr Len G n Trp Ser Ser Len Lys
Ala Thr Asp Thr Ala Met 100105110 Tyr Tyr Cys Ala Arg G n Gy Tyr Asp
Gy Tyr LeusfTyr Phe Ala Met 5415120125 Asp TyP Trp Ay Gn Gy Thr Lau
Val Ile Val Ser Ser 130135140 <210> 22 <211> 424 <212> DNA <213>
Artificial sequence.<220> <223> Syntheti ¢ sequence.. Nycleic acid
encodi ng}] Yv%dfg g’(%rl]m A If'f;i’oéér é'rQ?aIfsé’grglbﬁ g%ra%g%g%ga?%rcﬁ? Cctecte
ctggctgttc tccaaggagt ctgtgccgaa60 gtgcgccttg tgcagtctgg agcagaagtg
aaaaagccgg gggagtctct ~gaagatctct 120 tgcaaggctt ctggatacag ttttaccgac
t aeaccatiga clot gggtrgs Fecchgaryr Get 8Quggadimg$ie Yaggayt dgatcysgggettatt
agtccttaca atggt ggt ac®st agct acaac240 c¥yaatttca agggccddgt caccatttca
gt cgacaagt ccatcaatac cgcctacct g300 cagt ggagca gcct gaaggc cacggacacc

gccat gt ahl, At 8196989399988 Ar -12807Tyr Phe Ala Met Asp Tyr Trp

100 _ 105 110

Gly Gln Gly Thr Leu Val Thr val Ser Ser
115 120

<210> 13

«<211> 122

<212> PRT

«213> Artificial sequence

<220>
<223> Synthetic sequence: Humanised VH domain

" <400> 13
Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 106 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr
20 25 ) 30

Thr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile
' 35 40 45

Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60

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
85 30 1)

Ala Arg Glu Asp Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr Trp
100 - 105 110

Gly Gln Gly Thr Leu Val Thr val Ser Ser
115 120



gatggttacc tttactttgc tatggactac tggggccagg gaaccctggt catcgtctcc420
4433120040302 PCT/ 1 B20091007302 16/ 22 tcag424 <210> 23 <211> 127 <212>

PET <213> Honp sapi ens <400> 23 Met Arg Val Pro Ala Gn L
Leu Pro 151015 Asp Thr Arg Cys Asp ||S’W’%"73°2

Leu Leu Leu Leu Trp
Thr G n Ser Pro Set
Thr Ile Thr Cys Arg
Trp Tyr G n Gn Lys
Ala Ala Set Thr Leu
Ser Ay Set Gy Thr
Pro Gu <23p>Vat Ala Thr Tyr Tyr
Pro Tyr <BAt>PR&2 Qy

<2158 BHige. 0

<220>

=e223s Syﬁthetic sequence: Humanised VH domain

<400>» 14
Glu Val Gln
1

Ser Val Lys

'Thr Met Asn
35

Gly Leu Ile
50

Lys Gly Arg
65

Leu Glu Leu

Ala Arg Glu

Gly Gln Gly
115

<210> 15
<211> 107
«212> PRT

Set Leu Ser
Ala Set Gn
Pro Ay Lys
Gn Set Ay
Asp Phe Thr

Gn dy Thr

ici sequence

Leu

Val
20

Trp

Asn

Val

Asn

Asp

100

Thr

202?% Ala Set Val Ay Asp Arg Val

d y 933045 I1e Set Asn Tyr Leu Al a
Val Pro 505560 Lys Leu Leu lle Tyr
Val Pro Set 65707580 Arg Phe Set dvy
Leu Thr Ile Ser 859095 Set Leu G n
Cys G n Lys Tyr Asn 100105110 Ser Al a
Lys Leu Qu Ile Lys 115120125 <210>

<213> Hono sapiens <400> 24

Val Glu Ser Gly Ala Glu Vval Lys Lys Pro Gly Ala

10 15

Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thf Asp Tyr

25 30

Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile
40- ’ 45 -

Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn Phe

55

60

Thr Leu Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr

70

75 BO

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

85

90 ' 95

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

105 . 110

Leu Val Thr val Ser Ser:
120

<213> Mus musculus

<400 15

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

1

5

10 s is

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

20

25 ' 30



gacat ccaga tgacccagtc atcacttgcc gggcgagtca
cggttcagcg gcagtggatc gaagatgttg caacttatta
gggcattagc gatctatgct tgggacagat ct BERRRHH9/007302
aattatttag gcatccactt ttcactctca tataacagtg
ggct cccaga taccagat gt ctgtaggaga cat@Bcacc cctggtatca gcagaaacca
t gcaat cagg ggtcccatct ccatcagcag cctgcagcct ccccgtacac ttttggcecag

4433. 100100 S<P%I%%%qg/&g§%§£%% gﬂggﬁlgq,gg%éhglgqu%&aﬁea 381

akgngeeidee ctgctcagct
gggaaagttc ctaaact cct

cctgggactc tccatcctcc
ctgctgctct ctgtctgceat

<210> 25

Tyr Tyr Thr Ser Ser Leu His
50 SS

Ser Arg Phe Ser Gly
60

Ser Gly Vval Pro

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Pro

65 70 75 80
Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Lys Leu Pro Tyr
BS 90 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 16
<21ls> 321
<212> DNA
<213> Mus musculus
<400> 16
gacatccaga tgacccagac cacctecage ctgagegecea gectgggcecga ccgggtgacce 60
atcagctgca gegectecca gggcatcage aactacctga actggtatca gecagaaggcec 120
gacggcaccg tcgagctgcet gatctactac accagcagec tgcacagegg cgtgeccage 180
cggtttagcg gcagcggctce cggcaccéac tacagcctga ccatctccaa cctggaaccee 240
gaggatatcg ccacctacta cﬁgccagcag tacagcaagc tgccctacac ctttggegge 300
ggaacaaagc tggaaatcaa g 321
«210> 17
211> 138
«212> PRT
«213>»> Mus musculus
<400> 17
Met Val Leu Ser Leu Leu Tyr Leu Leu Thr Ala Leu Pro Gly Ile Leu
1 5 10 15
Ser Glu Val Gln Leu Gln Gln Ser Gly Pro .Glu Leu Val Lys Pro Gly
20 25 30
Ala Ser Met Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp
35 40 45
Tyr Thr Met Asn Trp Val Lys Gln Ser His Gly Lys Asn Leu Glu Trp



<21§>10Ar tificial sequence <220> <223> Synthetic sequence:
Hinari’8&¥22¢c3 VK domain RI CA <400> 25 Met Arg Val Pro Ala G n Len
Leu Ay Len Len Len Len Trp Leu Pro 151015 Asp Thr Arg q’ﬁbcéﬁ&zlglggloonoz

Gn Met Thr Gn Ser Pro Ser Ser Leu Ser 202530 Ala Ser Va
Arg Val Thr Ile Thr Cys Ser Ala Seriffzp Ay 354045 Ile Ser Asn Tyr
Len Asn Trp Tyr Gn Gn Lys Pro Ay Lys Val Pro 505560 Lys Leu Leu
I1'e Tyr Tyr Thr Ser Ser Len His Ser Ay Val Pro Ser
50 55 60

Ile Gly Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Asn

65 70 75 80

Phe Lys Gly Lys Ala Thr Leu Thr Vval Asp Lys Ser Ser Ser Thr Ala

- 85 S0 1)
Tyr Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr
100 105 110
Cys Ala Arg Glu Gly Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr
115 120 125
Trp Gly Gln Gly Thr Ser Val Thr val Ser Ser
130 135

<210> 18

<211> 417

<212> DNA

<213> Mus musculus

<400> 18 i

atggtgctgt ccectgctgta cctgetgace gecctgeceyg gcatcctgag cgaggtgeag 60

ctgcagcaga gcggcectga getggtgaag cctggcgcca'gcatgaagat cagctgcaaqg 120

geccagegget’ acagcettcac cgactacace atgaactggg tgaagcagag ccacggéaag 180

aacctggaat ggatcggcecet gatcaacccc tacaacggcg gcaccagcta caaccagaac 240

ttcaagggca aggccaccct gaccgtggac aagagcagca gcaccgeocta catggaactg 300

ctgtctetga ccagegagga cagcegecgtg tactactgeg ccagagaggy ctacgacggce 360

tacctgtact tcgecatgga ctactggggeo cagggcacca gogtgaccegt gagcage 417

<210> 19

«211l> 137

<212 PRT

<213> Homo sapiens

<400> 19

Leu Leu Leu Ala Val Leu Gln Gly Val Cys Ala Glu val Arg Leu Val

1

5

10

15

Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu Ser Leu Lys Ile Ser

20

25

30



654?‘9;%38 @rg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile

er B Ser Len Gn Pro Qu Asp Val Ala Thr Tyr Tyr Cys Gn Gn

Tyr Ser 100105110 Lys Leu Pro Tyr Thr Phe Gy Gn Gy Thr pymeBRisofdoy302
Ile Lys 115120125 <210> 26 <211> 381 <212> DNA <213> Artificial

sequence <220> <223> Synthetic sequemnt®: Nucleic acid encodi ng

humani sed 2c3 VK domai n RI CA <400> 26 at gagggtcc ctgctcagct

cctgggactc ctgctgcetct ggctcccaga taccagat gt 60 gacat ccaga tgacccagtc

t ccat cct Bxs EYgPet feat Sl radgagRecia§et de B T4 83y f9p 102

PCT/ 1 B2009/ 007382 atcacttgca gt%catccca gggaaatfttc ctaaactcct
cggttcagcg gcagtggatc gaagatgttg caacttatta gggaccaagc tggagatcaa

18/ 22 gogeptiager agbt @bt ga dat cduatiaer@aat caggile t0ggRe agat
ttcactctca ebgtcagcag tatagsaagc a attggtateada gcagaaacca tacactcagg

<400> 21

ggtcccat ct ccatcagcag cctgcagcct tgccgtacac gtttggccag <210> 27
<211> 121 :
Gly Asp Ser Asp.Thr Ile Tyr Ser Pro Ser Phe Gln Gly Gln Val Thr
65 70 75 80
Ile Ser Val Asp Lys Ser Ile Asn Thr Ala Tyr Leu Gln Trp Ser Ser
85 © 90 98
Leu Lys Ala Thr Asp Thr Ala Met Tyr Tyr Cys Rla Arg Gln Asn Pro
‘100 105 110
Pro Glu Tyr Ser Gly Ala Tyr His Asp Gly Trp Phe Asp Pro Trp Gly
115 120 125
Gln Gly Thr Leu Val Ile Val Ser Ser
130 135
<210> 20
<211>= 411
<212> DNA
«213> Homo sapiens
<400> 20
ctecteoctgg ctgttctecca aggagtctgt gocgaggtge gccttgtgca gtctggagcea 60
gaggtgaaaa agccggggga gtctctgaag atctecctgta aggettctgg atacagtttt 120
accagtaact ggatcggctg ggtgﬁgccag atgccecggga aaggcoctgga gtggattggg 180
atcatcttte ctggtgactec tgataccata tacageccgt cctteocaagg ccaggtcace 240
attteagtceg acaagtcecat caataccgece tacctgeagt ggagcageet gaaggccacyg 300
gacaccgoca tgtattactg tgcgagacag aacccceccg agtatagtgg cgeatatcat 360
gatgggtggt tcgacccectg gggccaggga accctggtca tcgtctccte a 411
<210> 21
<211> 141
<212> PRT
<213> Artificial sequence
<220>
<223> Synthetic¢ segquence: RHA VH domain



<212
Ard3
Al a

Gn

Ay

>0PRT <213> Hono sapiens <400> 27 Gu Val Gn Leu Val
G°4*%8 Lys Lys Pro Ay Ala 151015 Ser Val Lys Val Ser
Ser Ay Tyr Ser Phe Ser Ser Tyr 202530 Gy Ile Hs Tr I?-’C\f?i

Ala Pro Ay Gn Arg
Thr Gy Phe Thr
Leu Thr Arg Asp Thr

Ser

Pr o Mppr GIAs AerAShr AR

Thr

Leu Arg

Yeu val

Lys
Ser Au

Thr \Aal

Asp Thr
Ser

a

Ser

Tyr Ser G nidsp Phe
Ser Ala Ser Thr Ala Tyr 65.707580 Leu G u Leu
Tyr Tyr Cys 859095 Ala Arg
Alealé\ 1@ Lheulleaw Pep ATy rvalr peuGeyn 509105110 G n
115129 <210> 28 <211>1863 <212> DNA

y Val

Leu Gu Trp Met 354045 Ay Trp Ile As

Gu Ser Ay
Cys Lys

'angﬂmonoz

505560 Gn Ay Arg VaI

<213> Honp sapi ens <400> 28 gaggtgcagc tggtggagtc tggggctgag
gt gaagaagg @4599969%9& %ailgﬁz%aﬂég%%m%&%ﬂm%&’%u \'?CiT Lds 99091007302

Pro Gly

35

Thr Asp

Glu
65

Trp
Gln

Asn

Thr Ala

Tyr Tyr

Glu

Ile

Phe

Tyr

Cys

Sex

Thr Met

Gly Leu

Lys Gly

Leu Gln

100

Ala Arg

11s

Asp Tyr

130

<210
<21ll>
<212>
<213>»

22
424
DNA

«220>
<223>

<400> 22
atggggtcaa

g;gcgccttg
tgcaaggectt
gggaaaggcee
cagaatttca
cagtggagca

gatgagttacc

Trp

Gly Gln

ccgecatcet
tgcagtectag
ctggatacag
tggagtggat
agggccaagt
gectgaagge

tttactttge

Leu L

Asn

Ile

70

Gln

Trp

Glu

Gly

Ile Ser

40

Trp Val

S5

Asn Pro

val Thr

Ser Ser

Gly Tyr

120

Thy
i35

Leu

Artificial sequence

Synthetic sequence: Nucleic acid

Cys Lys Ala

Arg Gln Met

Asn Gly

75

Tyr

Ile Ser Val

90

Leu Ala

108

Lys

Asp Gly

Tyr

vVal Ile val

Sexr Gly

45

Tyr

Pro
60

Gly Lys

Gly Thr Ser

Asp Lys Ser

Thr
110

Thr Asp

Leu Phe

Tyx
125

Ser Ser

140

tagectcete ctggetgtic tccaaggagt

agcagaagtg
ttttaccgac
tgggecttatt
caccatttca
cacggacace

tatggactac

aaaaagcegyg
tacaccatga
aatccttaca
gtcgacaagt
gccatgtatt

tggggccagg

gggagtctet
actgggtgcg
atggtggtac
ccatcaatac
actgtgecgag

gaaccctggt

Ser Phe

Gly Leu

Tyr Asn

Ile Asn

85

Ala Met

Ala Met

encoding RHA VH domain

ctgtgccgaa

gaagatctct

ccagatgeec
tagctacaac

cgectacctg

agagggctat

catcgtctec

60
120
180
240
300

360

420



%34%%05 ,gcaagg cttctggata ctccttcagt agttatggta cccggacaaa

ggctt gag J gatgggatgg atcaacggtg tcacagaatt ttcagggcag agtcacccta
accagggaca ttggaactga acagcctgag atctgaagac acgggtgtat tagast/EEID09/007302
acgcggcgga acttgactac tggggccagg tca <210> 29 <211> 11 <212> PRT

<213> Mus nuscul us <400> 29 Ser AlaxgGee G n Gy Ile Ser Asn Tyr Leu

Asn 1510 <210> 30 <211> 7 <212> PRT <213> Mus nuscul us <400> 30 Tyr

Thr Ser Ser Leu His Ser 15 <210> 31 <211> 9 <212> PRT <213> Mis

muscul usca&400> 31 Gn Gn Tyr Ser Lys Leu Pro Tyr Thr 15 <210> %2

<211> 5 <212> PRT <213> Mus nuscul us <400> 32 Asp Tyr Thr Met Asn 15
<210> 33,58113,13 4433.1001002
<211> 127
<212> PRT
<213> Homo sapiens
<«400> 23 -
Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp Leu Pro
1 5 10 15
Asp Thr Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Sex Leu Serxr
20 25 30

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly

35 40 48
Ile Ser Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Val Pro

50 ' 55 60
Lys Leu Leu Ile Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Ser
65 70 15 80
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 S0 95
Ser Leu Gln Pro Glu Asp Val Ala Thr Tyr Tyr Cys Gln Lys Tyr Asn
100 : 105 110

Ser Ala Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

115 120 125 :
<210> 24
<211> 381
<212> DNA
<213> Homo sapiens
<400> 24 .
atgagggtcc ctgctcagct cctgggactc ctgctgctct ggctcceccaga taccagatgt 60
gacatccaga tgacccagtc tccatcctec ctgtctgcat ctgtaggaga cagagtcacce 120
atcacttgec gggcgagtca gggcattaéc aattatttag cctgatatca gcagaaacca 180
gggaaagttc ctaaactcct gatctatgcect gecatccactt tgcaatcagyg ggtceccatct 240
cggttcagecyg gcagtggatc tgggacagat ttecactctceca ccatcagcag cctgeagect 300
gaagatghttg caacttatta ctgtcaaaag tataacagtg ccccgtacac ttttggccag 360



PCT/ 1 B2009/ 007302 20/ 22 <212> PRT <213> Mus nuscul us <400> 33 Ju Ay
AP ¥Y Tyr Leu Tyr Phe Ala Met Asp Tyr 1510 <210> 34 <211> 5

<212> PRT <213> Artificial sequence <220> <223> Synthetic g
Heavy Chain CDRL <400> 34 Gy Tyr Thr Met Asn 1 <210> 35 ﬁtﬂ%&oonoz
<212> PRT <213> Mus nuscul us <400> 3p/.beu Ile Asn Pro Tyr Asn Gy Gy
Thr Ser Tyr Asn G n Asn Phe Lys 151015 Ay <210>36 <211>13

<212>PRT -

gggaccaagc tggagatcaa a 381
«<210> 25

<211> 127

«212> PRT

<213> Artificial seguence

<220 . . .
<223> Synthetic sequence: Humanised 2c3 VK domain RKA

<400> 25
Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp Leu Pro

1 S _ 10 15

Asp Thr Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Gln Gly
35 40 45

Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Val Pro
50 55 &0

Lys Leu Leu Ile Tyr Tyr Thr Ser Ser Leu His Ser Gly val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 20 85

Ser Leu Gln Pro Glu Asp Val Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser
100 : 105 110

Lys Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

115 . 120 125
<210> 26
<211> 381
<212> DNA

<213> Artificial sequence

<220>

<223> Synthetic seguence: Nucleic acid encoding humanised 2c3 VK domain
RKA

<400> 26 :

atgagggtcc ctgctcaget cectgggacte ctgetgecteot ggotcecccaga taccagatgt 60

gacatccaga tgacccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcace 120



<%%§>l%ri | ficial sequence <220> <223>Synt heti c sequence: Heavy
&iarn ' <400>36 Gu Asp Tyr Asp Ay Tyr Leu Tyr Phe Ala Mt

Asp Tyr 1510 <210> 37 <211> 19 <212> PRT <213> Honp sapi erfso1siinom07302
4433.1001002 PCT/1B20091007302 21/22 Met Gy Ser Thr Ala lle Leu Gy
Leu Leu Leu Ala Val Leu Gn Gy 1510df>

atcacttgca gtgcatccca gggcattagc aattatctga attggtatca gcagaaacca 180
gaggaaagttc ctaaactecect gatctattac acafcaagtt tacactcagg ggtcecccatct 240
cggttcageg geagtggatc tgggacagat ttcactctca ccatcagcag cctgcagect 300
gaagatgttg caacttatta ctgtcagcag tatagcaagc tgccgtacac gtttagecag 360
gggaccaage tggagatcaa a KE:- MR
<210> 27

<21il> 121

<212> PRT

<213> Homo sapiens
<400> 27

Glu Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Ser Tyr
20 25 30

Gly Ile His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Gly Gly Thr Gly Phe Thr Lys Tyr Ser Gln Asn Phe

Gln Gly Arxrg Val Thr Leu Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 . 70 75 :]0)

Leu Glu Leu Asn Ser Leu Arg Sexr Glu Asp Thr Gly Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Pro Tyr Asn Asn Tyr Ala Ala Glu Leu Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 28
<211> 363

<212>= DNA
<213> Homo sapiens

<400> 28
gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctggggcectc agtgaaagtt 60



Val Cys Ala <210> 38 <211> 20 <212> PRT <213> Mus nuscul us <400> 38
Méf AC31%%% Pro Ala G n Leu Leu Ay Leu Leu Leu Leu Trp Leu Pro

151015 Asp Thr Arg Cys 20. <210> 39 <211> 22 <212> PRT <2 %;
sapi ens <400> 39 Met Asp Met Arg Val Pro Ala G n Leu Leu é T’@%E@Bmz

Leu Leu Trp 1510.15 Leu Pro Asp Thr,dy,g Cys 20 <210> 40 <211>
423  <212> DNA

tegtgcaagg cttctggata ctcocttecagt agttatggta tacattgggt gcgccaégc& 120
ccoggacaaa ggﬁttgagtg gatgggatgg atcaacggtg gcactggttt tacaaaatat i80
tcacagaatt ttcagggcaqg agtcacccta accagggaca ctteccgecgag cacagoctac 240
ttggaactga acagcctgag atctgaagac acgggtgtat attactgtge gagggatccc 300
tacaataact acgcggegga acttgactac tggggccagg gaaccetggt caccgtctec 360
tcé ’ 363
<210> 29

«211> 11

«212> PRT

<213> Mus musculus
<400> 29

Ser Ala Ser Gln Gly Ile Ser Asn Tyr Leu Asn

1 S 10
<210> 30

<21l 7

<212» PRT

<213»> Mus musculus
«<400> 30

Tyr Thr Ser Ser Leu His Ser

1 5.
<210> 31

<211l> 9

212> PRT

<213> Mus musculus
" <400 31

Gln Gln Tyr Ser Lys Leu Pro Tyr Thr

1 5
«210> 32
<211l 5

«212» PRT .
<213> Mus musculus

<400> 32
ARsp Tyr Thr Met Asn
1 S

<210> 33
<21l> 13



< > Arfificial sequence <220>
a%%g'le"r?%o"cﬁ ng RH2.5 R71V <400> 40
ctggccgt gc tgcagggegt gtgcgccgag
aagaagccag gcgccagcgt caaggtgtcc
t acaccat ga actgggtgcg gcaggcccca
aacccctaca acggcggcac cagct acaac
gt ggat acca gcgccagcac cgcctacctg
ggcgtgtaﬁﬁiao%ﬁ@gccag agaggact ac
< > 12

<400>

s musculus

33

<223> Synthetic sequence: Nucleic

at gggcagca cagccattct gggcctgctg
60 gtgcagctgg tcgagagcyg mOHASRDAI@7302
120 tgcaaggcca gcggctacag cttctccggce
18@oggccagaggc tggaat ggat gggcctgatc
240 cagaacttca agggcagggt gacactgacc
300 gaact gaaca gcct gagaag cgaggacacc
360 4433.1001002

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

1

<210>
<21l>
212>
<213>

<2205
<2235

;400>

5

34

5

PRT

Artificial sequence

10

Synthetic sequence: Heavy Chain CDR1

34

Gly Tyr Thr Met Asn

1

<210>
<2il>
<212>
<213>

<400>

-5

35

17

PRT

Mus musculus’

35

Leu Ile Asn Pro Tyr Asn Gly Gly Thr Ser Tyr Asn Gln Ash Phe Lys

1

Gly

«210>

<211>"

«212>
<213>

«220>
<223

‘<400>

5

36

13

PRT

Artificial sequence

10 15

Synthetic¢ sequence: Heavy Chain CDR3

36

Glu Aép Tyr Asp Gly Tyr Leu Tyr Phe Ala Met Asp Tyr

1

210>
«21l>
«212>
<213

<400

5

37

19

PRT

Homo sapiens

37

10



PCT/ 1 B2009/ 007302 22/ 22 gacggctacc tgtacttcgc catggactac tggggccagg

GeaTdCPIPR gaccgt gagc420 agc423 <210> 41

<213> Artificial

sequence

<220>

<211> 15 <212> DNA
<223> Synthetic sequenger 45388607302

consensus sequence <400> 41

21/22

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

1 s 10
vVal Cys Aala

«<210> 38

«<21l> 20

<212> PRT

«213> Mus musculus

<400> 38

Met Arg val
1

15

Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp Leu Pro

5

Asp Thr Arg Cys

20
<210> 339
<211> - 22
«212> PRT
<213> Homo sapiens
<400> 39

Met Asp Met
1

Leu Pro Asp

<210>
<21l1>
<2125
<213>

40
423
DNA

<220>
<223>

<400> 40
atgggcagca

gtgcagctgg
tgcaaggcea
ggccagagge
cagaacttea

gaactgaaca

10

i5

Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

5

Thr Arg Cys

20

cagcecattet
tcgagagcgg
gcggctacag
tggaatggat
agggcagggt

gcctgagaag

Artificial sequence

QQQCCtQCté
agccgaggtyg
cttcfccggc
gggcctgate
gacactgacc

cgaggacace

10-

ctggeegtge
aagaagccag
tacaccatga
aaccectaca
gtggatacca

ggcgtgtact

Synthetic sequence: Nucleic acid encoding RH2.5

tgcagggcgt
gcgecagegt
actgggtygcg
acggcggeac
gcgccag;ac

actgcgcecag

15

R71V

gtgcgccgag
caaggtgtcc
gcaggcccca
cagctacaac
cgcctacctg

agaggactac

60

120

is¢

240

300

360



939510958 coaccls

PCT/IB2009/007302
22/22
gacggctace tgtacttege catggactac tggggecagg gcaccctggt gaccgtgage 420
agc 423

<210> 41

<211> 15

<212> DNA

<213> Artificial seguence oo

<220x>
<223> Synthetic sequence: Kozak consensus sequence

<400> 41 .
aagcttgeceyg ccace 15



