HUVANI ZED | L- 25 ANTI BODI ES BACKGROUND OF THE | NVENTI ON | nt erl euki n- 25
(IL-25), also known as IL-17E, is a cytokine that belongs to the |L-17

cyt oki ne wearnmiwyi2ased i s secreted by type 2 hel per T cel |l #Ci/is2)11ap@cMaSt
cells. IL- 525 induces the production of other cytokines, including IL-4,
IL-5 and IL-13, in nultiple tissues and stinul ates the expansi on of

eosi nophils. 1L-25 has been inplicated in chronic inflamuation associ at ed
with the gastrointestinal tract and the IL-25 gene has been identified in a
chronmosomal regi on associ ated with autoi nmune di seases of the gut, such as

i nfl ammatory bowel disease 1 vept, rapi es for treatnent
of 1 BD involve either antibiggéﬁﬁggﬁzEg?Bfggéggl I drugs; however these
are not currently successful in inducing or maintaining clinical rem ssion
in patients. - to be upregulated in sanples from
patients mﬁg%&éggﬁﬁgiégqégﬁﬁﬁfﬁﬁﬁggiﬁgﬁated to affect nore than 300 mllion
peopl e wor | dw de, 185s ting.that overexpr i.on of thi oki ne

Contr i butes ot BRCRRIHARSS) on: 4Gt KAEVA RN b riod cobhtyfp pElones Bihe ry o

there is a need dyaki®f faghilking iaRcraNbySlype Ohelper 22clid@th2Eed Magfddlls.im-t he
treatnment of diseases and conditions characterized by |L-25 overexpression,

i ncl udi n§ asgonpducantheipnddughompbotheboiriingi Behding 2od, SUMVIIRMLARS, TTHE

| NVENTI ON . .The present invention relates to target binding nenbers,
i nel uding aRt BB SR RRT Himtrics e ST Lot emdBh™ 47 ect ed to interl eukin
25 (1L-25). ILP3chap besEintplicanee i ¢ladnikuildiemhatie] atesatt@wi@rth@nt s of

RH2.5 R71V, a humani zed (CDR-grafted) version of the murine 2C3 anti body,
al so ref er r é@strAnREme] Hagiena i thel 2genedapbeenidpptidpgd in g sronmyomalgisgioguch
variant Is re o?[a'fe%dwftﬁalﬁgfnﬂ{lﬂnea(ﬁséalg&o ¢ té&ﬂ%’inﬂa%nat b v%@dfs?&'eb Its a
nunber of beneficial properties in vitro and in vivo, Inc ué}ng, or

exanpl e ,l0enliiBioedCdivedingl gfcfapidstfyr freatmbnt-aZIBDahadlivy eithiod ahtitd ofdare@nt

steroid-derived drugs; however these are not currently successful in inducing or
maintaining clinical remission in patients.

IL-25 has also been shown to be upregulated in samples from patients with
asthma, a condition estimated to affect more than 300 million people worldwide,

15  suggesting that overexpression of this cytokine contributes to the pathology of asthma

and related conditions.

Thus, there is a need for effective antagonists of IL-25 that are useful in the
treatment of diseases and conditions characterized by IL-25 overexpression, including

asthma and inflammatory bowel disease.

20  SUMMARY OF THE INVENTION

The present invention relates to target binding members, including antibodies
and binding fragments thereof, directed to interleukin 25 (IL-25).
The present invention further relates to variants of RH2.5 R71V, a humanized
(CDR-grafted) version of the murine 2C3 antibody, also referred to herein using the
25  terms “huDDG91” and “M9.” One such variant is referred to herein as the “M6
antibody,” or “M6.” M6 exhibits a number of beneficial properties in vitro and in vivo,

including, for example, enhanced binding affinity for IL-25 relative to the parent
1



huDDX1 anti body, inproved abilities to inhibit IL-25 receptor in receptor
and cel |l -based assays relative to the parent huDD@&@1 anti body and ot her
char act erwetbtigi23®ach as hi gh expression | evel, high solpaibiuseag/o3d4azck of
significant protein aggregation upon purification, and absence of undesired
post-translational nodifications, protein-protein 5interactions and

oxi dati on upon purification. I n one enbodi nent, the invention rel ates

to a targ g er. t hat nds | L- rein the tar i ng
ronber by nad ORI RERD drph edeb B Seinahbudl S St 7 o ehen g gt

consi sting Qhs@AMHsis dqhihvd ©IhApesntHRDTBGf antlby Fhd\Sthdrloha Pl PRI&S kigkh as

resi dues 66-84 of EQ ID NO 17 and ami no acid resi dues 129-135 of SEQ 10 ID

NO 17. I n a hpglr ¢xipeasbian lmmlnmmblht‘whbcls af ggmﬁbamqutgmwggt@gatmfunome
i nvention bind m no idre ani no
Fesi dues. somTgfRaes s T el So R LA Rt P g SR ng
menmber CONPLASRStGHY a@ﬂtdxmﬂﬁn\{?ovdﬁgﬂldan@@”p“ sing a CDR3 having the am no
aci d sequence QQYLAFPYTF 151 n anot her enbodi nent, the

i nvention rel at ednpae gmp lg@tlt Hieﬂﬂi/fﬁ@lo%%‘@ﬁ tq higred biding member thpidvrdsn t he

target bind CDRL
having the. akroraac SEIREHIIR g el Ry 88n o R R0, g The
am no aci d seiquemﬁemvﬁsgtd@ OBEQindd MNMiR) 2@t desach GORB-BAISEY IMBCANT,N0 aci d

2000YLAFPYTF (SEO I D NGO 8 b hody VH d
conpr 151 ng. QBRI EIdHG: O SRS R AD& D) Ciantifody, VH domaa eeo

CDR2 haypng F 1) and a
CDR3 hagibng IP@?? i aiﬁh ugggﬁgﬁacagwlé{[’)@?mtvé{% m SES %EEB@tl\ll{Ce)QIi mﬁ In a

particul ar éxntb:bdtnnnmamdirdfse:lmaﬁgéﬂ o ISEA) Ir]i)gN@elrﬁomd anmnpmcﬂess@médl%dbimf n

conpri sing VH ising. SEQ 1D NO9.. In a further
crbodi ment. ST B el SHBRDRI, SRR b ORI B
various errbcaqhﬂ@daztw dbhgin deiMsieh CORB hﬁmnrg%il@arﬁﬁlotaeldas@qﬁeﬁ% ated nucleic
acid which conprises a nucl eotide sequence encoding a target binding menber

of the i nv&QYbAFPXHFdﬁEQeH%N@ng)\/eCt or conprising such nucleic aC| ds and a
the. i mvditi on 1 engeartRRETR e Y Eh BT ng @ AR R er . (e
met hod conpifisny-BuUkvherciM@ic darb@dindi meafbet Bgnprivégnt i on under
a) an antibody VL domain comprising a CDR1 having the amino acid sequence
SASQGISNYLN (SEQ ID NO:6), a CDR2 having the amino acid sequence
YTSSLHS (SEQ ID NO:7) and a CDR3 having the amino acid sequence
20 QQYLAFPYTF (SEQ ID NO:8); and

b) an antibody VH domain comprising a CDR1 having the amino acid sequence
GYTMN (SEQ ID NO:10), a CDR2 having the amino acid sequence
LINPYNGGTSYNQNFKG (SEQ ID NO:11) and a CDR3 having the amino
acid sequence EDYDGYLYFAMDY (SEQ ID NO:12).

25  Ina particular embodiment, the target binding member comprises a VL. domain
comprising SEQ ID NO:5 and a VH domain comprising SEQ ID NO:9. In a further
embodiment, the target binding member comprises a whole antibody.

In various embodiments, the invention further relates to an isolated nucleic acid

which comprises a nucleotide sequence encoding a target binding member of the



5conditions for production of the target binding menber. In a further

enbodi nent, the invention provides conpositions conprising a target binding
menber ofwoheltinssnti on and a pharmaceutical | y accept ablP€TA®RE11080469 In
addi ti onal enbodi nents, the invention enconpasses nethods of treating or
preventing a di sease or condition in a subject in need thereof, including
but not limted 10 to asthma and inflammatory bowel disease. In a further
enbodi nent, .t he .invention .provides the. use of target bindjin nber.s of the
nvent i on, ' B THQEBIRPRAIDR&o¢ oot Sineoich Rt daards LB RS FERIE or ¢ ho
treatment ofg,gl DnQectondi tions, including inflammatory conditions such
as asthma (including allergic asthma), and inflammatory bowel disease
(e.g., Crohn's 15das@hgémdndnuhndmamuwencmhiM¢%@znndhodOfmwémbn$@ﬁHgﬁ
enbodi nment , th |nve es 10.a t nber .t hat conpetes
For bi nai ng e MEEB AR SR Ednbiifer AHRe s Ot T ReE g hor o
am no ackd %@ﬁl&[ﬁﬂ@@ﬁ)r§ﬁﬂd@6ﬁ(ﬁﬂoffth@fﬂrgdﬂfb1@ﬁ%meﬁﬁﬂsl sting of amno acid

resi dues 46-63 of SEQ ID NO 17, ami no aci esi dues 66-84 of SEQ ID NO 17

and amino acid 20naditeniesibodimengshemyaro MONdePMNASitpns SPMPBHNRA

embodi ment, tlnjé‘i? ]Z;lgélﬁghleg‘lbrégbﬂ%e %ﬁ&bﬁ?cf élgmnggéuﬁgalﬂj i#ﬁ%t&l?ﬁe cgtrr puman

| L-25 that is®less an or T RVenti on
further rel ates, I ad@noﬁdiembeﬂh@mﬁmmvetmoﬁ eh@f@@tssdmm@hm ofehidig @ the

i nvention conprising:. 25 a)an antibody VL donmain conprising an anm no acid
sequence ha\Hr‘?Yﬁn‘flﬁl%)WTG%SS Oéﬁﬁtﬁltl%maarﬁuﬁt?c%ﬂéﬁ@e% Hﬁgqqfilafhuewg uenitlingged o t he

am no agpd $£94EASEn ﬁﬂ@ﬁﬁhhggwgk%idﬁ&%@ anti body VH domain conprising an
am no acid sequence aV|n about 20 am no acid
substitutions r eIIaalfmﬁahdr@nﬂ:)hémmm,nbe awticggoedeethousSHQatgdt BONOGE9; or
members of the invention, for example in the form of a pharmaceutical composition, for
the treatment of diseases or conditions, including inflammatory conditions such as
asthma (including allergic asthma), and inflammatory bowel disease (e.g., Crohn’s
15  disease and ulcerative colitis).
In another embodiment, the invention relates to a target binding member that
competes for binding to 1L-25 with a target binding member that binds one or more
amino acid sequences selected from the group consisting of amino acid residues 46-63
of SEQ ID NO:17, amino acid residues 66-84 of SEQ ID NO:17 and amino acid
20 residues 129-135 of SEQ ID NO:17. In a particular embodiment, the target binding
member has a binding affinity for human IL-25 that is less than or equal to about 50
pM.
The invention further relates, in another embodiment, to a target binding
member of the invention comprising:
25 a) an antibody VL domain comprising an amino acid sequence having from 1 to
about 20 amino acid substitutions relative to the amino acid sequence of SEQ ID
NO:5;
b) an antibody VH domain comprising an amino acid sequence having from 1 to
about 20 amino acid substitutions relative to the amino acid sequence of SEQ ID

30 NO:9; or



WO 2011/ 123507PCT/ US2011/ 030469 c)a conbi nati on thereof. In yet

anot her enbodi nent, the invention provides a nmethod of producing a target

bi ndi ng meotzer1/adsorhe i nvention, conprising: (a) providiPog/US2611A8046NQ
repertoire of nucleic acids encoding a VL donain wherein 5the nucleic acids
either include a CDR3 encoding region to be replaced or |ack a CDR3

encodi ng region; (b) conbining the starting repertoire with a donor nucleic
acid encoding a VL 3 havin he ami no acid sequence QQYLAFPYTF (SEQ ID
NO: 8), wheré¥n tﬁecomloﬂﬁlﬁrg‘iff: acid is inserted into one or nore nucleic

acids in the 10r qpektQoliRr bAbOMiRChHehANPERRBH GroVi&RE! h&hb& oPhrodl&hehc aci ds
encodi ng a VL donmain conprising a VL CDR3 having the am no acid seqguence

QQYLAFPYTF (t8E himlinOn@)mbet ef thexpreatisn, mgmphisingucl ei ¢ aci ds of the product
repertoire to provide target bindin mhers: .15(d)sel ecting a target

b hai ng. mentstr "t mi gk e ARG St i EEk ot B Ba bRl ¢ om
the group consi stthdgucddic asNGitRE ikl ADRS chéodd REioREbE RPMIed br 1a@R1aN0

acid residues 66-74 of SEQ ID NO 17 and am no acid residues 129-135 of SEQ
ID NO 17; and (e)¢l2Rdorgodhig re@ent ar get bi ndi ng nenber or nucleic acid

encoding th ar | ndi_ng.: . 25. BRI THE DRAW NGS
The pat ent g]?)t app?b%)zaﬂq I?%{rglgfs %é%%ﬁ?%?lﬁeé;} %Egldglg%r% g%? %I%%\Jr?gﬁ gxael-{EIﬁt ed in
col or. Copi es of GIDR3hpdhgthe apiingadieRéquapg QO AP YL (SERID NO:8),t h col or
drawi ng(s) wll be provided by the O fice upan request and paynent of the
necessary fee.  Wherein e dapppiuclainagid it Meerleddpe qqe@ﬁfn%%awelﬁaewém%ae ( SEQ

L0 10030 S SRt R AR ek g, Ry R LY
sequence i s not icaoipusiegda VL CDR3 having the amino acid sequence QQYLAFPYTF (SEQ
ID NO:8);
(c) expressing the nucleic acids of the product repertoire to provide target binding
members;
15 (d) selecting a target binding member that specifically binds one or more sequences
selected from the group consisting of amino acid residues 56-63 of SEQ ID
NO:17, amino acid residues 66-74 of SEQ ID NO:17 and amino acid residues
129-135 of SEQ ID NO:17; and

(e) recovering the target binding member or nucleic acid encoding the target

20 binding member.

25  BRIEF DESCRIPTION OF THE DRAWINGS

The patent or application file contains at least one drawing executed in color.
Copies of this patent or patent application publication with color drawing(s) will be

provided by the Office upon request and payment of the necessary fee.
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Figure 2 shows the heavy chain nucleotide (SEQ ID NG 3) and am no acid 5
(SEQ I D NO 4) sequence of the huDD@1/ RH2.5 R71V anti body. Underlining in
t he am nowachd/gewaence denotes the CDRs. Leader sequen®€TiUs2010t03046¢| uded.
Figure 3 is a table showi ng properties of 9 candi date nonocl onal

anti bodi es, including M6, which were identified by screening a 25-nenber
conbinatorial library based on the huDD@®1/ RH2.5 R71V antibody. Italics

denot es nunbers t ai ne m 10 a.different data t 71\ refers.to
e honDoor anti toage Tohevt Eapntich hRSHeAASER 1 RO R AEhe hdh Tuo
di fferent dgsmqgtﬁo ﬁ%éq&ﬁééo%é RubDRIBARED. éﬁk@ﬁ@%ﬁbb&y UhdeARidY @hhd ght ed

in yellow Figure 4A shows anm no acid sequencés of the |'ight chain of the
M6 anti body apBSEQdiDs¢OcBIc dondtes the ODRs. [LSEQY $qupi@cds Bo@hcludisder | i ni ng in

the amno acid 1 epce de testhe S|t Leader
sequence i s not %ﬁ%qr%gég(’w%% Eﬁavayc?lﬁm}% g?ﬁﬁ@%ﬁ?@% O 45H cat e
am no ackd %SE@tIUNoiég@@cgfeﬁbéthM@hﬁDD\‘d‘DQ/RW@R&UV%B%@}MUIBEBm%ﬁﬁl%

sequence. ure 4B shows am no acid sequences of the heavy chain of

the M6 anti §8HYO ¢BEGIUENMCIRpica iy CPBs.cChRler sEgenm inag:ingudad . Under | i ni ng
in the amno aci ‘% éﬁég%%%?e &%@E&@roéél@eé’gf%a&é@g%ﬁO&Rﬁ&?on%ﬁgbtohﬁggﬁer

sequence i's not oW n

suppr esses Iuh.elddlﬁgMiﬁ Mﬂmlﬁ'&ékell&erﬁﬁbdbgluafeelﬁﬁg by 5nastebdrtombinaloinl ibaey | s
that were stinul at ﬁdhf Qr aut ggggous dendritic cells in 5Lhe
T

presence of PRRRdOY wm%gaﬁutwal&a@a Y- ehalich deqiesnunsaebiaipgpirom
anti bodyg An déﬁ&reﬁtp&ta{ &glR‘?W'CElOl%Yeré t>@ hib g;@ﬁl ABbELE Ol Qlo RTIFAGESdONor s,

Fi gures 6A and 6B are graphs show ng enhanced suppre SI on of IL-25 induced
GRCa pr oductrowmrdpyeshvﬁt racusiutsotintsrigdmtwe diffeocrh dBRGBG. ReBifluenwitibodyeased LS174T
cells that i.mul at %@Wl-rgéh rreconbi nant human IL-25 for 24 hours. The
graphs in F\%ﬂ?oé’ O%‘ﬂl%ﬁr& Bde¥Rlio%at a from two separate experi rrents.

Figure 7A shows @1%@@4@%@@@%{@&% SRReRles BMNR QAL il §5the WRSarkibb
human 1L-25 (SEQ ID NO 13 V\nthé sin digestion with 2 Murea, 1 TCEP

pH 3.0 quendhERGD BPa0kN{ ita € NIRs (SEREE! NGS: @Bb dingdedining lgldh@amBlositwiNs a
TDNG: 147 wiHAERaT R B R B i GORFUF B i BT Rl g
Bl ack |ine iagidaefignisiifl®ols€ ot thdifdtOuns 31 wabslitGiorsomticd foftﬁé pMeREl I N
deuteration levels for different segnents

huDDG91/ RH2.5 R71V sequence.

Figure 4B shows amino acid sequences of the heavy chain of the M6 antibody
(SEQ ID NO:9) and its CDRs (SEQ ID NOS:10-12). Underlining in the amino acid

20  sequence denotes the positions of the CDRs. Leader sequence is not included.

Figure 5 is a graph showing that M6 suppresses 1L-4/IL25-induced IL-5
production by naive human CD4+ T cells that were stimulated for 4 days with
autologous dendritic cells in the presence of rhIL-4 and rhIL-25 to a greater extent than
huDDG91 (M9) antibody. An isotype IgG1 antibody (iso) served as a control. n=4

25  donors.

Figures 6A and 6B are graphs showing enhanced suppression of IL-25 induced

GROa production by M6 antibody relative to huDDG91 (M9) antibody in LS174T cells

that were stimulated with recombinant human IL-25 for 24 hours. The graphs in

Figures 6A and 6B represent data from two separate experiments.



of human 1L-25 protein (SEQ ID NGO 15 and SEQ I D NO 16) upon M5 anti body
bi nding in H D exchange experinents. Each bl ock represents a human | L-25
pepti de MWerdiigsiodi ns data for six time points, 150 s a0u/S0@193@69 pH 6,
as well as 150 s, 500 s, 1,500 s and 5,000 s at pH 7. Dark blue indicates
no protection upon Ms anti body binding. Gher colors indicate nore
deuteriums after on-solution/off-colum exchange than after

on-col um/ of f - col_ umMm change as shown in the rJj insert, A uterium
o aohod o b ¢ P A DOR e R PR b b Bl Fsfaugfa RS | 8 o

during the lpanalysisgsEd @esD: @)/vﬁﬁﬂ?eﬁ)é‘i%'c@gysm%tﬁrlméas 1IN TROEUE PES3.0
envi ronnent), accounting for thé small gaps in the H D Ex pattern. Figures

9A-9F are grqaplhéll@&laqkdmdemewtm@wght in di fferent segnments of human

Lo oo B ue " onTiafE I BARPS: f et AR ot 154 hefRst o 3B hPo Y o

exchanges520thiufRg 1828 (SBOVME Ned1 4)Rtith I_{sﬂ;isﬁ BgesBdn WithQUUMatLNIM(RCER, pHLDO S at
pH 6 at 3 Cis equal to 1.85 s at p at 23 C. Human |L-25 residues
r epr esent ed quanchiih Blaclidmstis apeptidsbeved at the top of each plot. Figure

10 shows the am SHR @E&; ED
DESCRI PTI ON OF T%ﬁ%&%ﬁ%ﬁ%&?"ﬁ ﬁfé}ﬁ@%ﬁ %r%“\%/%n{‘l onv%lg %(Hlﬁf%%m i p?r“{s, on
t he identi f|o¢fahmemID125@rdste1gf(SEQfIDwNOylﬂuMSEQLIDZISOamG)imdM6 aedtexdyed to
herein as "M" (see Exa le 1), and the identification of am nag am&Ei

ned by

residues in bmm%gnlm /Dyexqhgnge Guperimsniid ERGh PlRek Mpreserts Buynan Ak-2adeet
hydr ogenfdeut,gbiin hlétQ)f o C3tE hﬂf&%ﬁ{{?ﬁ%o%%&%b@%f 5 6( 386G IFXMY € 580

Accordingly, 1n one enb e’invention relates to a targét B’l ndi ng
menber that 1K0Odsandls,®@®, s aMpHrélDattkﬁéuetmd@eteslnmpdmtecgmnmpbeM@amdmdpne or

nore am no enc sel. ect ed f omthe onsi,sting of a no aci d
Fesi dues. a6 Mgt 1A i Hk B U RSt S o e o Che
target bi ndiggg m%ﬁfcélu%{n/éﬂﬁ-%oluﬂﬁﬁé)&hﬁ%e%%h&b@ﬁl @A Htﬁé?érﬁj A%éht@ﬂﬁﬁ 46- 63
of SEQ ID NO 17, amino 5acid residues 84 of SEQ ID NGO 17, or amno acid

resi dues 129ttadBdds e@grQof theNOstitwo 2otinangidcondicnaf bah iph isrlegfduring thene
enbodi the i nventl on ;nd ani,.no .aci ds

26 63 ofSsea M kEigS aR s AR GhE i b BaER p R poe iR 18

the small gaps in the H/D-Ex pattern.

Figures 9A-9F are graphs showing deuterium content in different segments of
human IL-25 after on/off exchange at pH 6 and pH 7 at 3 °C with an M6 antibody
column. Blue, on-solution/off-column and purple, on-column/off-column. All exchange

20  times are converted into pH 7 at 23 °C equivalent (e.g., 150 s at pH 6 at 3 °C is equal to
1.85 s at pH 7 at 23 °C). Human IL-25 residues represented in each segment are
indicated at the top of each plot.

Figure 10 shows the amino acid sequence of human IL-25 (SEQ ID NO:17).

DETAILED DESCRIPTION OF THE INVENTION

25 The present invention is based, in part, on the identification of a high affinity
human IL-25 antibody, referred to herein as “M6” (see Example 1), and the
identification of amino acid residues in human IL-25 that are bound by the M6
antibody, as determined by hydrogen/deuterium (H/D) exchange mass spectrometry

(see Example 3). Accordingly, in one embodiment, the invention relates to a target

6



As used herein, "target binding nmenber” refers to any protein or peptide 10
contai ning nolecul e that conprises at |east a portion of an i munogl obulin
nol ecul e wbabiicesiodai ns at | east one conpl enentarity det @CEUSR0MG/08@EGS ON
(CDR) of a heavy or light chain, or a |ligand binding portion thereof, that
specifically binds a manmalian (e.g., human) IL-25 protein, or a portion
thereof. Such target binding nenbers can further include at |east a portion

of an anti body, heavy, chain .o ight chain variable regiqn, at, 15 |east a

por t1on of SRR PEBAS RECfeehabh "GN Qi Ciear R oR A bRdsPBRO BPN east
a portion ofynffy 808 kRRENc SRR IonT B8R Rhsi@ihs SORRhHadHfkideeusas, Such
target binding menbers nodul ate, decrease, antagoni ze, mtigate, alleviate,

bl ock, i nhi $6t84 adri@gal3e cdmdmen ILI6&BEQr® WOt 1Y) ailhhs dlut targeebindings activity

or binding, or with.lL-25 recept.or. activity or. bindj i itra, in.situ
onar o 1 n S SRRl F5h e e et s B R D s A g0 83, iR
menber of t heidpeaseRtcoLSWETBE@ D 08Dk 1] dithnvihé Reibir@duab 1290185 of SEQMTD

i nhibiting and/or neutrali zing epitogﬂe of human 1L-25 recogni zed by the M
ant i body dedNQilBedr angcempination thereofhfn erg yebodimenti thy tarspianding meptpers of

i nvention ar I h i ] I A d-esj

46. 63, an naraiy g nBiEub bS8 Cer 19 ASIY AL BBTELE SR o
SEQ I D NO 171D Nbug, in sone enbodi nents, the target binding nenbers of the
invention can addjtionally bind g,o one or npre other portions of human
IL-25 that do not‘SeHEGAPAYS aFichNdHeMFBRTdIErsAB 2BBProkHR ABPAIE resi dues
66- 84, 3pd/ Qbndh; Qe R OB R ek 291 itrod dnlYinbét o 1

i nstanceg, ?g?getlﬂ%?lﬁ%gcﬁlstneﬁgeﬁss%f te%gt%ﬁ/ﬂelntl on can %Oéd?bPPgnaqTﬁl ebi nd to
one or nor e thaticnotams iatkastest domplenmentavitspdettinighgrbgon {CRARKobahewyac light

resi dues 46-63, am no ..d.residues 66-.84, and/.or . am no acid residues
155 135 of RGN & N3 DIt POrphE Moo i R Soh I Far et
bi ndi ng menb@hmint 1abs Bidkln Q518 (RrtisiPiherBer Sm&nﬁge{bihwiﬁgmén&bezéga&mﬁh@fr e
enconpassed within amno acid residues 46-63, 5anm no acid residues 66-84,
and/ or am noncdedahtienst aipersion 20an @8ihofly eyl dbain@riizht ehacthvarebld weioaxainpl e,

portions.of .1L-25 consi.sti f,at least 5. am.no acids, of .am no acid

Fosi dued a6 650 EReiTRn 3L wMhedl aiby' 8T hauPG AR R PBafles

129- 135 of PRI MNP akifbodyxeimdadk redbh @Ay 8dmbina®én therbf. "Sychhgrggound by
target binding nenbers include am no acids 56-63 and/or. am no aci ds 66-74
of SEQ | D Nbindmg memiersmeqsiudiie. glectiepsep sntaginizop Mithgsse, alevipg. bycla inhkibiet

bi ndi ng ne I ' t I - j a sgyer al

ot andard epre s et Ees b E3Lhe e A ARD of b VR IR &' i ch
t he i nventi eeccper hativis. orSuding, 6a hiniog desni amdlarde yivd oAs exeamihetingexampdd, mect ed
nmut agenesi s coypled with bindi pg assays, epitope mappi ng. W th peptide pins
(e.qg., @yséﬂlwﬁcﬁe Hreet bpdig yeat er@?élﬁ% REP ANt s gdiedvit #ﬂ%&?&égm%@sanlsof
the Twel fth; i ' ' ' € MBS :
Escom Lei dén, %1%1%%?&859%115%%51%’5&? gﬁ%&&%ﬁ?%%ﬁ%ﬁ&%&@ /tg%eut ern ?E?nébl(l-v D)
exchange t echsirdpaddeeen.g., H D- exchange mass spectronmetry). As descri bed
herei n, H D-exchange nmass.spectronetry was enpl oyed to .determn e

op! Lope() 1 n humAC HIESR g MG OrS b BT BREO Y AR5

anti body (seglFxAmBlagid3cadehsHe®s, 8mif hciBRsANk §A39Rhd/oPRfihd 4@ akRIiucs r om
water to a deuterium based solvent system (heavy water), a protein wll

experi edée dR%11381068EE IhNhES Hanst iesoprcsndiodinenty diroigegst bindimg rpeglenre
gradual |y replaced w th deut.erons .(heavier isotopes of h 0gen) Ak
7 kel T hova o UBRSkntoh ur GERRRS HAERaR e S L RSP uS g BTG ety by
protein str @otnt encdfthaSOA@B tacidGe8&isds blioLd 3, Ymirkd 421 Exeeidasges-8Bsad/or amino

acid residues 129-135 of SEQ ID NO:17. In other instances, target binding members of

the invention can additionally bind to one or more amino acids residues in human IL-25



25spectronetry is used to neasure exchange and, as a consequence, protein
structure and solvent accessibility. Wien a small nol ecule or protein

bi ndi ng paiotznawi2bionds to a protein target, that target exparsz@Enossc9
experinmental | y observabl e changes in its exchange rate. Surface regions

t hat excl ude sol vent upon conpl ex formati on exchange nuch nore slowy.

Sol vent - excl uded regi ons are useful for deducing the Iocation of a binding

site. For |n]|$t ce, in th cse% ﬁn ant i natlgg%)% eraction, these
changes hi gifidt 89 HERES -Phenupe f‘%gée“ ucs yPiedianyne aciflay get
bi ndi ng nmenbesiqRk 109935y SAL @WW:14. conprise an antibody light chain

vari able region (VL) donmain paired with an anti body heavy chain variable 5
regi on (VH) dorrmTrhetlmveptlow iﬁd’éleanonttmﬁlateb|tare¢tr’cgncumgrmembeltsrth¢tﬂolmd1qwt¢re

i nvention describ d he t f ound t hat bi ndi n ffl t he
huboe an iaaponmes BE SRy 33 i o2 R ab e R Aty o Hoidlsh domng

regi on ( €DRaniifo ﬁdﬂ@ré&%ﬁ@gﬁé—mrﬁﬂdhﬁdtmﬁ{&aéi@ﬂmdheé BER1 8 DoNSEQID, N@nercslfdhcal ly
t he CDR3 region, YLAFPYTE (SEQ ID NO 8). Accordingly, the invention
descri bed h@fseﬁ%e :mrts&né@f V-2 goudstingred at sy aning aggeef onioagidand

target bindi S 1 , the
VL donai ns |§59(ng§ q??géﬁ&o cfiS ﬂe&%@sﬁﬁ%"ﬁn&/&%ﬂﬁ)ﬁ%n ?gﬁ&aﬁ@;@ome t he
CDR1 ( SASQGIBNNDN7( E@nﬁa[ary\lﬁbﬁ)))ls afid.- CDRAt mWSSbbﬁld@E@rgeDbﬁiﬁln"é)n)lerﬁB@s ons
fromthe M6 and huDD&1, antl bod| es. Oher suitable VL regions for

i ncl usi on i Akl 3aingaeidpPad Rgd %WC&S%@ ?Wéﬁ@é\ﬁpi@ i ncl ude, but
are not (himted t t 1@@%1 I n one
enbodi néplt targe]'?letgéé%? ggILngﬁboglrcg ’Fﬁe I enﬁég‘rﬁlﬁgg%prﬁ&rgg&%é%el D NO 5,
the VL dorrammvemtlom ban %daemuwbgﬁmg any of stverslommdenixpdbpemupping &rchetjuti ndi ng

nmenbers of the inv ion al so co ise, a. VH domai n. t hat conpr.i ses SEQ | D
o 30° 15 ANk BuRe al SR das e Bito e Sep m%@ ®,
anti bodi es. fg%ﬁlpr'sft@Q rEotdintlaBe £ R déﬁﬁleﬁ Qith BIfdiHS | hé%ﬁyd @@(gﬁt

bi ndi ng nmenbers o he invention include, but are not any of
the VH CDR3 w1ﬁgwe<pn§e sheingi, ReFieer el 3Pepridess Gheatisnr ad %ﬁb@dﬂhﬁ’mceedmgg et

bi ndi ng e i nven i se SE in of the
V6 and Hoooeotean 1B ar RS st ORI Theg, be Sparn e B T g thoer of vt
donai ns ot haleideRameshex 25 Mlystdm@alshyoﬁnd hirbEenadvuidpraey(H/BFexdHanpO: 5) .
Preferably, the VH domain is paired wwth a VL donmain conprising a

regi on conpr¢diniyes (v dfilrexdenge @é&ﬁ@ﬁ@@%ﬁ@EQ | D NO 8. The sequences of
the CDRs of the r d by

i nsertions, subsl&st%?%%%gq%ﬁgf?pe%& ‘@%Iﬁé Q%Jylv‘ﬁasae (I?{:jeetef bi ndi ng 30
menber of t kietcrmirenhd epitopo(s) mehexdnelint2 3 that 1strckt©ghﬁé@]&tﬁd boundibygherbttber (e. g.

anti bod 9 havi gthe ifie mai ntai ns_the abili to bind to and
i nhi bi t%h matbadsce ﬁ?alaﬁgﬁa sz%élnge%Pda%'l Bk o reasiob iR $o1pHg &

mai nt enance d%ﬁtehﬁhlsoag&f éo‘f\'fetny n}§|y o ﬁfg%%@g) ??ot&ﬂ%h'e? lenBS SRR rAESHr | bed

herein. A CDR in a target er of the Invention can have, for
exanpl e, fr omsaboule pS(&%ﬁlfsil)a:lmgm alcﬁﬁ@/béwmlgn@uallﬁrqqﬂzwbémathl@ufem@m about 80%

Lgm‘if’ 835 Lo (heaatrascib al R B ockbe el bbb ARt s Ply B hortg ety 19

or I'n oRgla ?glﬂlbﬂﬂlét%ﬂhed@y&@%m Bir@thrdhd€SolREMALAGsiBRAP ST/ DExchBsd M¥@Nt i on
can have about 100% honol ogy to a corresponding Mo CDR Tepresented by SEQ
| D 25  spectrometry is used to measure exchange and, as a consequence, protein structure and

solvent accessibility. When a small molecule or protein binding partner binds to a
protein target, that target experiences experimentally observable changes in its
exchange rate. Surface regions that exclude solvent upon complex formation exchange

much more slowly. Solvent-excluded regions are useful for deducing the location of a



NG 6, 7, 8, 10, 11 or 12. 10A target binding nenber according to the
present invention may bind IL-25 with an affinity substantially simlar to,
or great ewotzham23iohat of the M6 anti body descri bed hereiPoT/USeo1183@apl e, a
target binding nenber of the invention can have a binding affinity for
IL-25 (e.g., human IL-25) of about 50 pM (e.g., about 53 pM or |ess, such
as, for exanple about 45 pM about 40 pM about 35 pM about 30 pM about
15 25 pM or ,abput .20 pM A target bindi ng nenber. will generall e specific
for IL-25. ng $ijce F %W&@?C%%@F ﬁ@ﬁer?gﬁﬁ pliggnrgntibgey %%th}’i‘yt@%/eg PESant

bi ndi ng to mpligeHl @8 1QLN6H of haRpitése. Speci fic binding partner(s). For
exanpl e, it has been found that the M6 anti body descri bed herein does not

cross-react w th Typicaity, a target pi@dinglmarzipprof thelingdtFion Axilicdapciec of argiboty

bt ocesses. i Sebt el B wEHY L) By e T bR TR B LY Pt Spadble =0
enbodi ment s r@éioﬁ WHD ﬂ&lﬁﬁlh't@prov1de an ILTiEblﬂﬂi&lg @bh’Mle rlnaﬂdk@ig e @ﬁveﬂtiérﬁl’ get
bi ndi ng nmenber an antigen can be determ ned experi nment aI&d/ usi ng any

|
sui t abl e metdsgdibed Bewsin, ftgrasgouihihat thedmgditesal{ingy ohthe hubRKIS Ibadpodyvwigen

I nteractions, ' | : . L E. ethERYS Press:
New Yor k, N?@prd(v%gg;&ﬂé\ﬁf&%%@g%ﬁ%&%ﬁ%@%@ r%%orﬁc relgr%%n an]gGé?)rrpany:
New Yor k, Naktib¢dy9OR Xdomaid Siel ipNe): the scifivatly ier @DRY regitie torQEEYIL AHPETEI ni ty
of a particular anti b%dy-antdlgjgﬁn interaction can vary if measured under

di fferent coRERIPMND:YeAgcordugly. thomyertongesgiped hrpein qaiemplawadir enent s of
affinitypan r 1 } 16l : ‘o r

pr ef er a%loy glé)gg%cg ﬁﬁgﬂts %ﬁ?g&r@}d@g@ﬂg gg(ﬁ?t é%&ﬁ%ﬁg%?é?ggﬂﬁgﬁ%ﬁgﬁ%@g?ﬁ and a
st andar di zedobafrfsedn ssue bmbsditeetsbthf Vdr datesios inbdd tangetdimling membersoif the
exanpl e, specifi.city may bhe de 1 Ne, indi such as
ohCELI Sa enprisyfe o pabenscohe LT, GRS YT aS (SEIniy B EaR ot ot
assay, andngyFsSPHRASEQ W Ny BFtediddidig (HENIBGRJ ACODUD] NG tibAIitNOMEES ent

i nvention may recogni ze |1L-25 and not other nmenbers of the IL-17 famly,

parti cul ar | yuidahje ¥heCIBR regionszinr inclusiongn the taggeehindingignbgrs of the ipEntipm one
enbodi t, .all ,five of these, nol ec S I ing .of tar.get bhi ndi ng menber
Seooraimets afitied bHCaR poURRR Ao MR ey SRR B Pl B b B st e o
r econbi nant ehibodfment QBigodhingingnddnitictyofane invehtidrad onZiist SEQPI BKEY, thf VL

different target binding nenbers can be conpared under appropriate
condi ti ons. domain oftheM flvn also relates to a target bindi ng member

t hat conpetes for,hindi . - WY Malel . r .
nvent fon that bihgeTgsaoghehis, Eoscthlbut hahAgt P dh I IR Solprtd e
group consi SMH kgmein thm compaicesSE@IDAN@S: 18442680radspSidihd o thOCNR dgjonakt No

acid residues 66-84 of SEQ ID NOQ 17 and am no acid residues. 129- 135 of SEQ
ID NO 17). 1the MOomdhuDGy %@g@eﬁeﬁ%ﬁ}er pHEbIRY Gt PRirsmpgo jonjgdhey

Compet 11 ve B e B e g, ™
anti body) ofCRR2rqme@sehown mvEiguicoh linm meiercd embdéinenhitmegettheding neneierss,
anti bodi es, o?rtlge invention comprise SEQ ID NO:9, the VH domain of the M6 and huDDG91

antibodies. The VH domain may be paired with a number of VL domains other than the

25 VL domain of the M6 antibody (SEQ ID NO:5). Preferably, the VH domain is paired
with a VL domain comprising a CDR3 region comprising the amino acid sequence of
SEQ ID NO:8.
The sequences of the CDRs of the M6 antibody described herein may be

modified by insertions, substitutions and deletions and included in a target binding

30  member of the invention to the extent that the target binding member (e.g., antibody)
9



20 ot her antagoni sts conpete for binding to IL-25 with the target binding
menber of the present invention and/or share the epitope region. These

assays aswpeadii2gso0Rnown to those of ordinary skill in tReTASROI@WAI46AL €
conpetition between antagonists or ligands for a limted nunber of binding
sites on a protein, e.g., IL-25. The protein and/or antibody is immbilized

or insolubilized before or after the conpetition and the sanple bound to 25
the 1L-25 protein is separ from.t he upbound .sanpl e,. for exa . by
decant’ ng {viuRE oG, e IRaPRG Rl 4Pl HEan bhop 2ec)

or by centrifid@imgadipRrRd bARaPEA ReBiARHOARY HAT RITEGE Rithakas after the
conpetitive reaction). Also, the conpetitive binding may be determ ned by

whet her f uneriforming thd fueeterhabyssaysalehérdnidhgrenr. A @OR wfa thrgstibindingfmerhleert ar get
bi ndi ng nenber, t.o the protein, e.qg. et her the targe i, ndi ng nmenber

ol ecut'e 1 i B epBeEhEl RS e BB Lo Re b URED 1o WP eanpte, a
l'abel . EE| SAresrbBLfch abtii®0lORalboas FRYs hamylobe, HeRGredRbiefrbmkiBowHoRA t he
art. Antibodies 5Preferably, a target binding nmenber of the invention is an
ant i body nolteekgus 10Ghdomalogy tamtqopsenending Mp Epresenien by mpasE Webd</,

anti bodi es, di t] r AABN i echHHre ' : riant reof ,

i ncl udi ng ar%gf :lg’glgydr%afr{e (ﬁ%s orO%bn&‘?rﬁi %tr;?Ro'ﬁ ag[%{gite,b%g;&gg%ng%r 81%‘%62“%@"8
structure ardhbivddboat 100 bbmatvgand i bedyspondisg®d CDRMcpircagn®itiy SEQQEDr t i on

t hereof, including si ngll e chain antibodies and fragnents thereof; each 10
cont ai ni ng AOPeast Bnk! €OR- Functi onal fragments include antigen-binding

fragmentp that bi g4y /M8 baMNck b o T XA Eny@dNhLP S 1 agTENt S

capabl e of binding to IL-2 portions thereo I ncluding,” but not limted
to Fab (e. g.withan gflpay sutdiagesily similar féabt gieetegthan ahatpepisd Modingbsdy on and
partial reductign). and F(ab')2 (e.qg., epsi n, di tion), fac e.g., by
D1 s n di gderrid hasr 1 axinptee Aptay BInaRER R b eingBbiqnsff s P
(e. 9., by pepsiif Mraastdan. 2P | RimanaduDs)io@ BbANE0 HRALIE e8¥ut 9N pM)lY or

scFv (e.g., by nolecular biology techniques) fragnents, are enconpassed by
t he inventi dess(ssieh as,dogexampt aiogam? plk, about A0edd, abo@d @Yt atRubBGd oM, ebout

ur ront 18 oeoding! iestbe e e fpinathd phhingy papSigenyiDe Ry £33 o

2001)";) . 20%u61hé faagBiden Cabmber willoghy siesly byy SpZiyioaitiendheavagieculsy nt het i ¢
or reconbi nant techniques, as_known in the art and/or as described herein.

Ant i bodi es ©#er haadtsisecplio b napngr(varfios exangfle.tit hgsdger pund tha thesMag

ant i body ge ' i€ - ) ‘hayerb irn e
apst T eam of TR oo R P R o8I, o g
a F(ab')2 heawydambabhsyphrctisemeactnitper adbai edndsomphicdteta RthnlaNhdsagileances
encodi ng the CH donmai n. and/ or hinge regi on of the heavy cgai,n. The vari ous
por t i on€0of PEPREFISS &N %@eseaweE@t&lrswgg@agq@g&%me Bitii R 80 Spodigishis o ithsnal
techni ques, Qfenfigh be prepared as a contiguous protein using genetic

engi neering techniques. As used herein, the term"antibody" is al so

i nt ended to enconrfasslitighimediy of30amgat bibdid @esmtmndn Yitigramhz bd'detormined

"CDR-graft e%;(pee}ﬂ;%én 2(1)1?}! S"ssmgt et]n%ft su%tg‘t():lle ltjlge%hoadr.]{Se%? or ieggtitl;i)l(e),rberzofsky et al.,
"Antibody-Antigen Interactions," in Fundamental Immunology, Paul, W. E., Ed., Raven
25  Press: New York, N.Y. (1984); Kuby, Janis, Immunology, W. H. Freeman and
Company: New York, N.Y. (1992); and methods described herein). The measured
affinity of a particular antibody-antigen interaction can vary if measured under different
conditions (e.g., salt concentration, pH). Thus, measurements of affinity and other

antigen-binding parameters (e.g., KD, Ka, Kd) are preferably made with standardized

10



of the herein described M6 CDRs with one or nore proteins or peptides
derived froma non-nurine, preferably, human anti body. In accordance with

t he i nverwOani1/eBioreri ¢ or humani zed anti bodi es are provCcaas2ethes@Esn t he
CDRs are derived fromthe M6 anti body. Thus, in one enbodi ment, the human
part of the anti body may include the 5 regions which are substantially
non-i nmmunogeni ¢ in humans. The regions of the antibody that are derived
from hurman anti.bodi es .lge d not have 100% i d ntitbﬁ wi th human tibodies. In
a pref er red SBHHEE NEPORSAHENEER A SHAHHH PSR 1487 B as

possi bl e ar gcégiralinedid n order for the i mMmunogenicity to be negligible, but
the human resi dues may be nodified as necessary to support the antigen

bi nding site 10 flor mempy, sphaliGDRaaywhe detegimad banwensdlya brsingiagiayguethes

humani zat i on he anti.body. Such changes. or variations tionally and
ot or abl y i RRGH R BEE b oF RGBT TRy YA A BND: OPLRID: tisBE e
relativesto ofs. Ul)ﬁf%eit Byl h&QBr@ScorinUBHY Fednainl b AymeaRcbgiay Rduced
by a non-hunman ani nal or prokaryotic or eukaryotic cell that is capabl e of
expressi ng f2ari@dinghethpymemhers aﬁé@dthJnfamﬂysp tdy apuenerpidk-1gA, likddBy
chai n and/ or | i S; r [ e e i i skngl e
chain ant i bg%g/l,@gL%Z% ac%%)‘rlr%'rel?féma e S’rc“nﬁ)ég%t%%@i oARtkaRelia R, Bifkig

nati ve humanfanirgbiddhdsg nfcatbeexaonlieg toathe Mwett@sh wORPL 2S5 endy e dbloishadapt | de,
such as two to about ejght glycine or other ami no acid residues, which
connect s thé‘fo’(}]&?‘i“é‘m‘@“k‘é@ﬁoﬁﬁ%’“@fltg&‘i@'heavy chain and the variabl e region of
the lig chai n. f r i : jp(%%f' : RN
origin. b Al tB?rfﬁg iLlflﬂe}lf?,an? Elgﬁﬂé%%ﬁtrlgl{ tﬁloetgl\gcy chalf‘%@%tg%ggg?lgﬁg gf&; on and

| i ght chai n caabé alahpareégndem approphete Mbndinonsbody in Figures 4A and 4B (SEQ I D

NCS: 5 and 9) ma e .comhi ned wi.t h hunan nst ant d franmework .regi ons to
Rorm et ar gor” B st ah Ae PR (M Bl et 05 Ren  Tofa

whi ch encodg, (1he56anst @Rtet balidea8éRRG Fhihd RfediRhdRlt bRIRGnBGr FRIPShinef t he
present invention can be derived froma human fetal |iver I|brar3y, by known
o

met hods. Humand soquasgeoselqgtaddons e greuplernsistiag bf amnarpgidugsiduescit-63 dietEQdi ng

h i.ch d d i lins. .The. i
can_ be. der i VBAPRInRRY BICEHES R of SR B0 RO b i SRR T2 e o,
i ncl udi ng 30gaMBEQMD NOA Dhna a paigictiar emBREeAN theaRteShiRtp@serittehepd , such

as d, &, &G and A, 13 Since the Hchain isotype is responsible for the
various ef f derdsng #iliney fforumem Ihr? Sahet 1p sy thapies cqipditcebayt SEPM-egi on wil | be

i ded by the desi - ' - ' i on,
aetivityin ant | BOTIRELE RERP can Rkl SRReg FHE e SORRUBTHImG ¥R o O
enbodi ment, antiBodghlof ggipdeschiSindattioviéa ofdeotn dpasrmanclwhatg@tkins ahti@odivsrand CL

region can be derived fromeither human L_chain isotype, kappa
d 20 other antagorglsts compete for bindﬁng to IL-25 W?:[h the targe¥l[3)ind1ng neepmber of the

present invention and/or share the epitope region. These assays as readily known to
those of ordinary skill in the art evaluate competition between antagonists or ligands for
a limited number of binding sites on a protein, e.g., IL-25. The protein and/or antibody
is immobilized or insolubilized before or after the competition and the sample bound to
25  the IL-25 protein is separated from the unbound sample, for example, by decanting
(where the protein/ target binding member was preinsolubilized) or by centrifuging
(where the protein/antibody was precipitated after the competitive reaction). Also, the
competitive binding may be determined by whether function is altered by the binding or

lack of binding of the target binding member to the protein, e.g., whether the target

11



or | anbda, preferably kappa. Genes encodi ng human i nmunogl obulin C regions
can be obtained from human cells by standard cl oning techniques (e.g.,

Sanbr ook WO 2ai11/126301 ecul ar C oni ng: A Laborat ory Manual pCZru$2@Ediosi46n, Col d
Spring Harbor Press, Cold Spring Harbor, N'Y. 10(1989) and Ausubel et al.,
eds., Current Protocols in Mlecular Biology (1987, 1993)). Human C region
genes are readily available from known cl ones containi ng genes representing
the two claife of L.chains, the five classes of H chains.angfsubcla ses

t her eof . ChioMEHREMSHPPLBAY Y & POLHUALCE EhepenZgae ahy e Qb OLERIHLS,
prepared by ,dgsi9RLIGA and BihBEfunEtidhal Rahys A8N6c WiCHy wall RRRVPRIthahe! ¥
truncated. For exanple, a 15 chineric gene ‘encoding an H chain portion of
an F(abi)2 fragnment woul d i ncl ude DNA sequences encodi ng the CHL domai n and
hi nge region of the Hchain, followed by a translational stop codon to
yield the trAmiatied nol ecul e. Generally, in one exanple, chineric

anti bodi es, fragnents.and regi.ons of the sent i.nvention are produced by
cl oni ng s_egrrg’ﬁff%ra@ e_ﬁ&a_rrﬁgt Hltﬁfﬁnwmetg%ﬁaWe%oraﬁtafl@eﬁb%@[yrm&ﬁaﬁif-egi ons
of the M6 anty-RQdyan@Bely"al Ritdiled t@&ﬁ:o%s&ﬁ% BhtSholdfes i¥Pe 08 TRBhHRnts,

encl oding CH and CL regi'ons, respectively, to produce chineric

i mmunogl obulspesikeitpuiiogs agenasiants thereofTingkidingranbhedyembodicrenportians o ed
chinmeric gene.js,.created which c rises.a fir \ segnent .th encodes
2t Teast o anepguRs BR TGS HecdrERmEm g ot o POMhOBIE SR gL R
functi onal | yor heaiohaRGest, MchRggingié tlih @htbodks (ad SeseBRtherbdMked to a
second DNA segnent encoding at |least a part of a human C {ePion. The

1

sequenced ofcontamingitilegst eng €GRoRsnconglHeagupnisineldeyntiggy-eding Hpgmens by
i tions, titut] dr.d i h
o v oo merSH A G IR AOPLIEL K O, BRI ST B IS SO o

For conveni énexs, ortpdaiony fesredtgingmdgeb@fnoKahated ed F&l (e,g. Bspape@ndiggdpied
herei n. Resi dues are desigpated by | ower case nunbers or hgphens as

1] y ]
necessary t & 2B daRohNCAEN gigesienit ikl sekictigniand Féahoh dag o DKEBRN nunber ed

sequence. | ny; ACEOHARARG Ee M b plaBQiPAESEBR), pRYEDL bdin b Qﬁﬁed' tifin
CDR- gr af t ed 0 S&Rhnan?%%% gﬁtl bd;gmher%btﬁg %D%?Fg ?%n g?/t el%%laﬁ%ibody
i s conbilfed Rdi(elz., dylpepsn digeglion pantiebieduanray reggraghaomelly bnsdihde ERbyegi on
which are idigsyncratic to the parent antibody, e.qg., . Resi dues t hat
nave boen dGHBROLHARRHEY EOBHIG) PEREnori t HE e L Mo YR bR b o
anti bodi es aYIi@nSer HE AL @LNER PrIRESR iDPLARIIINES TaRMNWRBY KOSHRVEE, TNy t he
extent necessary to support the antigen binding site formed by the CDRs
(1994 2001); Colligan et al., Current Protocols in Protein Science, John Wiley & Sons,
NY, N.Y., (1997 2001)";).
20 Such fragments can be produced by enzymatic cleavage, synthetic or
recombinant techniques, as known in the art and/or as described herein. Antibodies can
also be produced in a variety of truncated forms using antibody genes in which one or
more stop codons have been introduced upstream of the natural stop site. For example, a
combination gene encoding a F(ab'), heavy chain portion can be designed to include
25  DNA sequences encoding the CH; domain and/or hinge region of the heavy chain. The
various portions of antibodies can be joined together chemically by conventional
techniques, or can be prepared as a contiguous protein using genetic engineering
techniques.

As used herein, the term "antibody" is also intended to encompass "chimeric"

30  antibodies, and "humanized" or "CDR-grafted" antibodies that include any combination
12



10 whil e sinultaneously maxi m zi ng the humani zati on of the antibody.

Met hods for engi neering or humani zi ng non-human or human anti bodi es can

al so be wwodoand3mwre well known in the art. Generally, &Ciarsaoilos@eor

engi neered anti body has one or nore amno acid residues froma source which
is non-human, e.g., but not limted to, nouse, rat, rabbit, non-hunman
primate or other manmal. These 15human amino acid residues are often

referred to "inmport" resj whi.ch are typically taken fro n

Frpor e et D g grerig Mt CBRASH R frsy Piet P RUaY S B
Known hunan nbﬁ-rﬁlﬁﬁiéeﬁfé?e?al%z,eh@ﬁa?ﬁn@i%@@& I# aéborddnBe %itﬁ@ﬁ@ﬁ!’verﬁfonpblhlﬂeﬁc or

dat abases such as the NCBI dat abase of the National Institute of Health or

publ i cat i onduguaohredgntikaidats aet pravided Shgueemthe LIRS Pedeniersiran thaivionol ogi ca
Interest, U.S. 20Heal t 983) Such .i ted sequen can be
used Lo eddBibTRIREGENPE SRR e dumapni oL s R pRE GGG
affinitys onrcgiahewhioh brd sabgantaliyGiohyimnspRgbdit & hymaalhe tegfoRs 0dtheany ot her
suitabl e characteristic, as known in the art. Cenerall part or all of the

nonhuman or 2Rtbedy tomRre defined densn bamam antiheidies aperbrptliaye @Q% edanshc Withan
sequences of vari gpl i it h human
or ‘ot her - anign afifadfly Ry AR0eE QRBIARKNE S BT o FHELLAR ARTR A L 1
retenti on ofredidigh ﬁabéésﬂili yrefrémin]etﬂl ﬁlh andet ﬂ)@ﬂa@&ﬁdmﬁigﬁgﬂiicﬁtﬁwjjeagﬂgﬁgibil@ |bﬁtg: ICal
properties. To achieve this goal, humanized anti bodies can be optionally
prepared by the Bpaueissidyss Ia%gfyglpélf@fi ap AECSSHING HY WP Hfiredigen BRdingaite ous

concept ygl Zyﬁﬁ%”ﬁgﬂ TRAUGH; i =k i f1.4 he 30
parentaﬁﬁan uma iz%gfsequ%%%%gbﬁ%ﬁ%gg?%F%%ﬂ%?%%ggﬁ#ﬁ%@%@gﬁéﬁﬁ?%n nodel s
are commonlaytibaudi Sadi éhaapeh arverifitamislopaondlly and pseemklyl retath omrethine the t .
Comput er prograns are avail abl e ich illustrate and displ ay. pr.obagbl e

b b6 i nendHGHEPE UG B PO & OBt Reticy BLUGE (S arBorei aamtbiter ©

i mmunogl obulpyhasEAY SRSRRLY chRBO Brddueill Bf a hEiRREMSH sRhAY S Reka bt gnal ysi s of
the likely role of the résidues in the functioning of the candidate

5i munogl ob¢bkaryseqesdiibet is capable aflvapmanng Sinstiofallyaeirthnged himman i nf | uence t he

ability. of the candidate i nogl cbulin tq bind its tigen., In this way,
2R rest dbes AHTRROLERE by Chan i Bnlith ohif e Rsddkh e S nshehd mpor
sequences sanitibaty it BQingRsdhagthmibbily atancdaipaied £lihkdripeptidiihbt 8% 0l Pohgased
affinity for the target_antigen(s), is achieved. In general, the CDR

resi dues ar @ady¢ BEnananiipadigpdior sxyBRlaN Y $ap Gopysisy @ dinker noptife spet #dgwo

antigen to about eight glycine or other amino acid residues, which connects the variable region

of the heavy chain and the variable region of the light chain. Such linker peptides are

20  considered to be of human origin.

Alternatively, the entire heavy chain variable region and light chain variable
region of the M6 antibody in Figures 4A and 4B (SEQ ID NOS:5 and 9) may be
combined with human constant and framework regions to form the target binding
member of the present invention.

25 Human genes which encode the constant (C) regions of the target binding
member of the present invention can be derived from a human fetal liver library, by
known methods. Human C region genes can be derived from any human cell including
those which express and produce human immunoglobulins. The human CH region can
be derived from any of the known classes or isotypes of human H chains, including

30  gamma, mu., alpha., delta., epsilon, and subtypes thereof, such as G1, G2, G3 and G4.
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10 bi ndi ng. Humani zation or engineering of antibodies of the present

I nvention can be perfornmed using any known net hod, such as but not limted
to those weoe=ervhew7i n, (Jones et al., Nature 321:522 (1986)us2®ilestann et
al ., Nature 332:323 (1988); Verhoeyen et al., Science 239:1534 (1988)),
Sins et al., J. Imunol. 151: 2296 (1993); Chothia and Lesk, J. M. Biol.
196: 901 (1987), Carter et al., Proc. Natl. Acad. Sci. 15U S. A 89:4285
(1992); Presta e | .,.J. | nmmunol 1: 199 U. S Pat. S.

5,723 323, Siraigfsuiy xpeslfaespen%%? i faéev i f)ff?f?f@r 18131%%9 aﬁo

S5, 723,323, Jn#hb&iSER :ch@tc@%‘ﬁC@ﬁ%gm@ vaillbe %ed@ﬁﬁ@d&?@d eﬁ”e&&?’fuﬁét?ons such
5,530, 101, 5,585,089, 5,225,539 4, 816, / U598/ 16280, U596/ 1" 8978,

U591/ 09630, asjsgt]_lpteﬁgrggﬁxatlon or activity in antlbody dependent cellular cytotoxicity
(ADCC). In one embodiment, the CH region is derived from gamma 1 (IgG1).
5 The human CL region can be derived from either human L chain isotype, kappa
or lambda, preferably kappa.
Genes encoding human immunoglobulin C regions can be obtained from human
cells by standard cloning techniques (e.g., Sambrook et al. (Molecular Cloning: A
Laboratory Manual, 2nd Edition, Cold Spring Harbor Press, Cold Spring Harbor, N.Y.
10 (1989) and Ausubel et al., eds., Current Protocols in Molecular Biology (1987, 1993)).
Human C region genes are readily available from known clones containing genes
representing the two classes of L chains, the five classes of H chains and subclasses
thereof. Chimeric antibody fragments, such as F(ab,), and Fab, can be prepared by
designing a chimeric H chain gene which is appropriately truncated. For example, a
15 chimeric gene encoding an H chain portion of an F(ab,), fragment would include DNA
sequences encoding the CH1 domain and hinge region of the H chain, followed by a
translational stop codon to yield the truncated molecule.
Generally, in one example, chimeric antibodies, fragments and regions of the
present invention are produced by cloning DNA segments encoding the H and L chain
20  antigen-binding regions of the M6 antibody, and joining these DNA segments to DNA
segments encloding CH and CL regions, respectively, to produce chimeric
immunoglobulin-encoding genes.
Thus, in one embodiment, a fused chimeric gene is created which comprises a
first DNA segment that encodes at least a antigen-binding region of non-human origin,
25  such as a functionally rearranged V region with joining (J) segment, linked to a second
DNA segment encoding at least a part of a human C region.
The sequences of the variable regions of the M6 antibody may be modified by
insertions, substitutions and deletions to the extent that the target binding member

maintains the ability to bind to and inhibit human IL-25.
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U594/ 01234, GB89/ 01334, GB91/01134, GB92/01755; W90/ 14443, W90/ 14424, 20
W90/ 14430, EP 229246, each entirely incorporated herein by reference,

i ncl udi ngwohelrves®rences cited therein. The human const aoT/uSegiloso4ed a
target binding nenber of the invention can be of any class (1gG I1gA |gM
IgE, 1gD, etc.) or isotype and can conprise a kappa or |anbda |ight chain.

I n one enbodi nent, the human constant region conprises an | gG 25heavy chain

or defined frag t, for.exanple, at least o of 1so s, 1gd, 1g@&2,
'gG3 or 1 gGa. I IRRERHERICGND M TS ES b ot o Pk i REHHERPEbBRTSes an
I gGl heavy qQaigiceatd desib@fdd I lowdhtaeh@hibers Bt aypBals at sk kar@ R} cdRifsrdi e

menber of the present inventi'on can conprise antibody am no acid sequences
di scl osed hereent sspendedtolde staydasd Kabdsinambetodrsagiamot.i de. Preferably, the

Substanti ai |y nodt Ao ouee Rph RS ER ek s Erufhan IERSEY LEORA A e

protein. 5ThewhRAhGed alittdy RehchRMBEIDR aigiGPECthE MEafBbly Rreoaibiner @i
thereof, partially or preferably substantially neutralizes at |east one
bi ol ogi cal d&fiapiregionfresaduas aytbeggiained inthedifotagian which pregdiosyncas e eby

inhibits actj viti dj at . i ndi to.the Lil-25
receptor or tht' E%‘fgﬁ”"g? ’héé§ ’ &%—' Bg&gg%gg%g%@%%ﬂ%@lgt{%%}{ %rrgocehcglrtﬁcglr% .ﬂlreAs used
herei n, the hugranzan@uédl @hérzintigodied mbpalgod be edteinsd. tlhesngddilineodyh hhat can
inhibit an |IL-25-dependent activity by about 20-100% preferably by at
| east about falipwekio thyextan neegssarg 40 sygpportghe anpigen pEdinggitegarmeygpy t@i,%%, 93,

94, 95, 186, v@}ﬁﬁ ds%ﬁulta%%o %fgfé%ﬁﬁiﬁlﬁgrtﬁe HeRaRRE o?ﬂletdﬂgbéc?ﬁay- The capacity

of a target I ng nme to | bit an IL-25-dependent” activity is
pref erably assesddehbds fat eh@estring e hgmatiaineohibunib@25 hpmet entrbodkesrcen ept or

assay, as described, herein d/ or .as kno in the art. At |east one

Znt | body of PRECIRVLAL Gh 5de VR 58t CEREPLpi§ BRE U e Ea R oi n to
whi ch the Manahdd,aRd¥ndondre abi@o atidl r8@dlcs I §ROIBOPRhEANs RONRIMSE Af, | east
one anti body binding region that conprises at |east one portion of the

prot ei n, whibohneiginnigygleio; moprecefagrrabhiy noopmas dmete ertotheagammale These

extracel,lL.ul ar, sol ubl e, .hydrophillic xt ernal,.or 15cyt.opl asm c portion of
The. or otat n uaRariRt §ic SR et hire G B isBhob e HER, P vent i on
wi Il conpri sgpiadlyadkdndesin hnhpgt naghble, dddafanCaiidreomant ofl Ea®iwninan
conplenmentarity determining region (CDR 1, CDR2 and CDR3) of SEQ I D NOCS.
10, 11 and Bequsncs Koy hupandg speuegcesotie dkelassd, elgaiiha pampaitieubbgi on and at

251,57 T O 80 L A 50, O SRR AR
regi on. such as Kabat et al., Sequences of Proteins of Immunological Interest, U.S. Dept.
20 Health (1983).

Such imported sequences can be used to reduce immunogenicity or reduce,
enhance or modify binding, affinity, on-rate, off-rate, avidity, specificity, half-life, or
any other suitable characteristic, as known in the art. Generally, part or all of the non-
human or human CDR sequences can be maintained while the non-human sequences of

25  the variable and constant regions are replaced with human or other amino acids.
Antibodies can also optionally be humanized with retention of high affinity for the
antigen and other favorable biological properties. To achieve this goal, humanized
antibodies can be optionally prepared by a process of analysis of the parental sequences
and various conceptual humanized products using three-dimensional models of the

30  parental and humanized sequences. Three-dimensional immunoglobulin models are
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Target binding nenbers that bind to human IL-25 and that conprise the

defi ned heavy or |ight chain variable region or CDR regions can be prepared
usi ng suiwakba/reionods, such as phage display (Katsube, PET/USea114B0469 | nt J.
Mol . Med, 1(5):863 868 (1998)) or nethods that enploy transgenic animals, as
known in the art and/or as 25descri bed herein. For exanple, the antibody,
specified portion or variant can be expressed using the encoding nucleic

acid or portion thereof bIe ost cel]. As stated, the
o vonti on aicogmaneredabls had et fo (et seRdinibe my Gompanirasams i
i mmunogl obulaiy iy e RRh M tEdRhd GREREY bBb] AR R0diRfhdnd RoffosRANEACE that is

substantially the sane as an Mo am no acid sequence descri bed herein. Such
anti-IL-25 So'aﬁureb@ﬁs@sct@hwnndrﬁatmdénmhbmhmceleamsnlmsms:hdn slithssd displayns,

del ati ons or_ad |t| f.rom nat u ns. or

ran; putat i et wBaReral HETErdH SERERBh oM Hn iR Rios B Rgigare

anti gen- bi ndmﬁﬁmt)gl@gmﬁmeaﬁm ﬁé\tﬂhsaﬂaly'zﬁs 60MR¥PIILES ek i80GdhcE i abslit9lof GRS can
bi nd human 1L-25 with hi (e.g., KD less than or equal to about
10- 9 M. Asprddaeingmys elmléswt 1t8a¢rélg§w§tﬂaﬁwaw ¥Ry resirbies garebaselackrd
sequences d LR ve
animo a0 d_ SnherRBfied g8l Bt Tobfn R TAINE O AT TR 1R SR SR
insertions. chaowseicy aldhve iadreasod aﬁ“imtysfwb&t: itdrpétiantigengé)eissachiovédrien general,

repl acenent of a first amno acid by a second am no acid _that has chem cal
and/ or physiteaFDRrispdresias directly, anéw@@lbsgamﬂ%}bt W@lve% igflugreing antigen
hydrOPhQ@'CWﬁMﬁﬁ% iﬁﬁh%Y%ﬁﬁﬂéhn o?miﬁ%he% Q&ﬁ?m@&ﬁk%%mﬁ%ESt am no
acid. Conservative substitutions incfude 10 rep nent of one amino acid
by anot her \wietthimed iseng iyl lomwmgnghodipsch dtwlsut net l@r@ted @rtgosml descr{tiR)l imnd

P19 (iSO 50 000, B YRI5 SEBRL OGN 8 o e

( A) val i ne (Woe leﬁgp&zn%c{ekae 2393933@1%@9{@) Sliths eR40l/1 ﬁr%n&rPo)l 15hemy @baw ne

(F), tryptophan (W, methionine (M, cysteine (C and glycine (Q: W and
Y; C S and ChothmmL@ﬂlm%dwoloBKérﬁ%&%dﬂ%@uﬁ@tﬁqrt@mﬂ dﬁ@CaN@klACklédSCartl san

Coneral 15 scar A ChERahbar o o g b1l o8ET (BB EAES TSN Tons or

del eti ons f Gr728m2305.9e686N13, 82I4L512155 3ny u@p¢y814f47@gsree3 1@1, smelmt w [l not
be nore than 40, 30 20 9, 8, 7,

1 17 10
6, 5. 4, 3, 59766618615, 784857. és20f@é @asgazo,rsa%mrwa@ é@f,t5h§§r5é18ﬁ; as
speci fied 2Qhersej:q. 4 AT 367.% ﬁﬁsbglazwm%n%zw%; ! gg%l/sﬁb%gpresent
n | dentl

i nvention that "are’ esse unctron can met hods
known in t h@@r4ﬂ012§4|0(hB&£$/0$334eGd39rlé(ntléd, @mmgmﬁésmm}/lmanwagmmm ng

nmut agenesi s (e, Ausubel . supra, Chapt 5; . CQunni hgham and. Wl | s,

Sci ence 2944 @@Q% 13645 EP1299349, eaq*h%nt}raltyﬂ%?ormrafeé 1o bysrokerrgsy slidinghe o

al ani ne nut 3L RS AlitcBVELYin! €Si due in the nol ecule. The resulting nutant

nol ecul es are then tested for biological activity, such as, but not limted
to, at |east one The-hpmaneonstalt irqg‘intgoﬁa;ta'rgﬁit bindirfg hesbd¢rtrdtthcaingerdiontdas &k f or

ti body bi t t | l.ysi h
crystalli zath 6 <R EAngls . |G Fd SRt B PR R ng
(Smith, et Qz!tmbdajhgz (ham BinQhe cAd8d828, WAt &P s@RtredRn \@prigs 203G

Sci ence 255: 306 31 199
25  heavy chain or deﬁned fragment for example, at least one of isotypes, IgG1, IgG2,

IgG3 or IgG4. In another embodiment, the target binding member comprises an IgG1
heavy chain and a IgG1 K light chain. The isolated target binding member of the
present invention can comprise antibody amino acid sequences disclosed herein
encoded by any suitable polynucleotide. Preferably, the target binding member binds
30  human IL-25 and thereby partially or substantially neutralizes at least one biological
16



Target binding nenbers of the present invention can include, but are not
limted to, at | east one portion, sequence or conbination selected fromb5
to all ofwoOhelicasiorguous am no acids of at | east one of PEE@SkO1MMN469 12. A
target binding nenber can further optionally conprise a polypeptide of at
5| east one of 70-100% of the contiguous am no acids of at |east one of SEQ
I D NOS: 5 or 9. I n one enbodi nent, the am no acid sequence of an

i mmunogl obul i n , Or . tion thereof varj.apbl e regi on, CDR) has
Lbout 0- 30088 Bes e pRiebgfe et @‘ﬁ}dmﬁé‘le&@?“?&ﬁ GHGE A Bt 2ot

one of SEQ kiRrNSpaifMy &prgﬁabwa{miaﬁnanmuﬁmm a@faagt o%@twg S%Qal%fctl@i bEht
chai n variabl e regi on can be conpared wi'th the sequence of , or

the ami no act Basegadhed mwdtcm drdtagynenharidithomby athlitatsrasgivivins dlabaé thl@nglér ed

oo "o3 oy thchRdingt 163 N tte 15575 B oA B Ast By K Rt or vy 1o

determ ned uﬁédrvegecanlachahesa{seA@@meeémaﬂhleerrmt ButrasidgtBody thes @rdn.
Exenpl ary heaE%/? chain and |ight chain variable regi ons sequences are

provi ded i n a8EYdYDhaeen snhabig am IL-Fhelependgatackivitg byigbows #€i06 o Praferablyrtes ent
i nvention, ofSpeghly dl%dzbf?s’éiug 53)085660‘3% 7006}5 @Og?rdosé ad&h@”dlfo% & o7,

conti guous am no aci roman an ’he priesent’
i nvention, Wie9Ri100Vh@Etmarebpendig: @etheatsad. Tlte(lmp‘a(h’@i @raqugeObinding egentser
consi sting of from 10- 100% of the nunmper of contiguous residues. in a target

bi ndi ng menteihitipin BraddgpendaptaciyibssqudlpeBlyorsessit Dgtiderst ars wiableilhs i s

at |easy ab@'ﬂtprétgm &Qeceﬁ%r a‘l‘sgy a%%esé%ed%@ren@@nd/&ﬂas kﬁg@n 11‘191{3 rtlzo 130, 140,
150, 160 170, 180, 190 nore anm no acids

in length, or an;Atrlemgenmntle«kﬁbﬂQemh@naombmﬂmattlhmt pndz b‘[ﬁtdpﬂlﬂbfﬂ‘:ﬂﬁ@ifhesﬂzmh

subsequences C sel.ected fromthe consisting of from
T ro 90, "sudn ehdfe P8 §inas gt Bas! 0l Tl PhgERrGee Skt s 1)

appreci ate, ahiifod8@RE rdMMLMbi Q@Mnpriied MASK1 @ﬁe h&ast opm@ ppdt@llnoghféﬁle Moﬁc“ ve
antibody of the present invention. Biologically active antibodies have a

speci fi c acti$ picfeyabdy co@amedzﬂ% leggune gxtraptiylanmdlublee hedraphillicaextemaker 50%

9 0 9 9 0 0
(6)]9 A,)[ hgr r]ig'([) i égté%)ﬁgﬂl(ijc é—TD ion Bf t%fe%lécﬁgmyGeneral?q‘ § %%)gé% bmglé)g nem 96?6 %‘hoe()(%e/g OJE t hat

invention will comprise an antigen-binding region that comprises at least one

complementarity determining region (CDR 1, CDR2 and CDR3) of SEQ ID NOS. 10,

11 and 12 or variant of at least one heavy chain variable region and at least one human

complementarity determining region (CDR1, CDR2 and CDR3) (SEQ ID NO. 6, 7 and
20  8) or variant of at least one light chain variable region.

Target binding members that bind to human IL-25 and that comprise the defined
heavy or light chain variable region or CDR regions can be prepared using suitable
methods, such as phage display (Katsube, Y., et al., Int J. Mol. Med, 1(5):863 868
(1998)) or methods that employ transgenic animals, as known in the art and/or as

25  described herein. For example, the antibody, specified portion or variant can be
expressed using the encoding nucleic acid or portion thereof in a suitable host cell.

As stated, the invention also relates to antibodies, antigen-binding fragments,
immunoglobulin chains and CDRs comprising amino acids in a sequence that is
substantially the same as an M6 amino acid sequence described herein. Such anti-I1L-25

30 antibodies can include one or more amino acid substitutions, delations or additions,
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synt hetic), endogenous or related and known anti body. Methods of assaying
and quantifying neasures of enzymatic activity and substrate specificity
are wel | woaen/2sesorhose of skill in the art. |n anot her Pasfsee11/080369
invention relates to target binding nenbers, as described 5 herein, which
are nodified by the coval ent attachnment of an organic noiety. Such
nodi fi cati on can produce an anti body or antigen-binding fragnent with

i nproved phar pacoki neti roperties (e.g., jncreased.jn vivo seru

a1 1 ey HRG (G aReE R ORy oaRmes BninRn R SBrHEB Ry BGERTY: o

pol ynmeri c griPantftdlifcy oRgltfeBMRng Righditd ¥nPsitBo8Rt 85mBHi @hPsuchthR@s bi cul ar
enbodi nents, the hydrophilic polyneric group can have a 10 nol ecul ar wei ght

of about 80K DRRs edndund h@vaDG2 Daithdngh alhidity dngbE Dhlepothgmbkeqvel gl apoot 1(0-e. g. ,
| t hyl | P | | | | PPG boh t.
D e o ) Yot hap g Bl i Bl g e abive 2 i SRERRINE e o o

fatty ackd estei ingluddRefRACGUIRIDHSRIcHABraiaY an@iOdtlid subsaleidhs, hOkeH agar bon
atons. The nodified target binding nmenbers of the invention can conprise

one or nor e aIBRY dhielchpsenides inseetonar A corspRIaENe PRITSoITHEDs R tafgrs &
: nd! rectly, tltleo e&;ﬁ%etﬁ%{tlo qu\’fst aﬁﬁﬁgaag%gglsg%%l a%]ii}{o %aﬁtthe{t %a?a{% qgaltagd/%f'
anti body or "anttgen-binding fragnen the i nvention can I ndependently be

a hydr ophi | iphygicdlypr@icrticsqe.QUgharge, btaldiyre agolakitg) owdpophiobRitlAlytisopadicily pther
group. As used herein, the term"fatty. acid"” enconpasses npno-carboxylic

acids and diarecHPBER theselitstispamppdri hrntcevayar yHRsIHiIoRs dighde as the term
20i s useq herahDmdhPhesm ﬁﬁn@aciegagaagg%ﬁoghm'%ﬁe ml%iﬁg%ﬂgﬁgf llyzsﬂlie;@d ein

wat er than in octane. For exanpl sine I's nore ater than
in octane. ThgisinedR) amt hibiatlye (Rl adpaetc)) et gloonate®); atphrgheet), of
olylysine is enco ssed he 1L nvention. r iLi r.s i tabl e
Do o T e SRR e ), Tt csins YR ACTE s aBF LY a8 b
i ncl ude, for | noel : glHe :
Vaﬁ%@ﬁg @yé?c?ﬁéﬁg%ﬁ%@lﬁ (HEPoBiné ﬁ)gg;en%ﬁmﬂQWQ NRIAPRMN (W),

25pol yet hyl ene ( PPG and the , “car bohydrates (e.g.,
dextran, celnathiosme (M)i goasdharidelycingdGy.dadk had iYdés Samnd Tt he | i ke),

| f hydraghili i NO._aci. R ' i ni
Dol yaspdrat e and TemamPeeh g G iy b Battial 3gRan sBRUEHGH Beitsdye,
pol ypropy! emgar@Xhélersamdlutiig thodea)es@tdd RBOWY Gaybraly kakignie nEndEes@bl y, the

hydrophilic polynmer that nodifies the antibody of the invention has a
30nol ecul ar aBRYy#tid sEbsHBHInS.SOTTHMS K deleti ATy Lt BisILads antidiir at e

mol ecul ar .efﬁailgh%eém oxF\%Eiaﬁeﬂﬁﬂlﬁlo%F'ﬁ%@éﬁﬁgﬁp{‘gq,%G?é)g%?%eﬂré@ﬁﬂ%g}i*1% 11,

subscript is average nol ecul ar wel the ’po t'ons, 'can be
used. The hydromhi7l 6,05, dodydyer il csugh asip-30am abe raigbst vilué edrain,tal speeefidd about

Si X alkél, fatty acid or fatty acid ester groups. Hydrophilic polyners that
are sub2PitbeEdwith a fatty acid or fatty acid ester group can be prepared

Amino acids in a target binding member of the present invention that are
essential for function can be identified by methods known in the art, such as site-
directed mutagenesis or alanine-scanning mutagenesis (e.g., Ausubel, supra, Chapters
8, 15; Cunningham and Wells, Science 244:1081 1085 (1989)). The latter procedure

25  introduces single alanine mutations at every residue in the molecule. The resulting
mutant molecules are then tested for biological activity, such as, but not limited to, at
least one IL-25 neutralizing activity. Sites that are critical for antibody binding can also
be identified by structural analysis such as crystallization, nuclear magnetic resonance
or photoaffinity labeling (Smith, et al., J. Mol. Biol. 224:899 904 (1992) and de Vos, et

30  al, Science 255:306 312 (1992)).
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5 by enpl oying suitable nethods. For exanple, a polyner conprising an am ne
group can be coupled to a carboxylate of the fatty acid or fatty acid
ester, amdOoantiaesiovat ed carboxylate (e.g., activated w POTNShbiaasieny|
diimdazole) on a fatty acid or fatty acid ester can be coupled to a
hydroxyl group on a polynmer. Fatty acids and fatty acid esters suitable for
nodi fyi ng anti bodi es of the 10i nvention can be saturated or can contain one

or nore units of _unsaturation. Fat acids that. are suitable for di fying
ant i bodi s of t hd ¥ LR HrmPHRIabthemrscayaHgIten At posphicd
laurate), n+$eflAdesRMRAIG, (&libncdBtcbibtlafidn sdlcQ6d AERCAROAM T thlddhtiguous
stearate), n-ei cosanoate (C20, arachidate), n-docosanoate (C22, behenate),
n- triacont anoat acidCGI0t leant anstaf dEdhtlaMN6udd2( C40), ci s- DELTA9- oct adecanoat e
(C18, 150l eate), alé?l g s-dDELTA5b8I, 11, 1%%ei cgsa et raenoat e czq

arachi donat e),  odt SHEPEIESLF YO GP WALE SRAGHY COqPHE° 2 BRY RIS PLA! oi ¢

aci d, dososagasdom & 7CIMbY, andelcbtiduok®amdsl dealllof af REdtYnaol JEQIDENOSING! ude
nono-esters of dicarboxylic acids that conprise a |linear or branched | ower
al kyl group9 The | ower alkyl group can conprise fromone to about twel ve,
preferably one t i b 1Ll tar. .pi ndi ng
nmenbers can be p?%%ggéﬁ}bﬁ%lﬁfﬁafg{ﬁ @ggﬁé&%{ﬁ %Lo%glgggfs%gﬂ{%%n IObr%([algg ?lngh&vm' th
one or nor e paethnf thérogl @genasiablA régionliFIYR Nigasaeindt 70- BE)% hdntigr(eg,s70u3Ed
herein, refers tqo a _sujitable or%ﬁnic group (e.%., hydro(ghilic EOl ner, a
fatty acid, 8 ?%t7f‘y7%tc,7i6d779§tge73’ h&b 8 o%r&“s%% SRS ¥ t9|0n%1a o?%%An
act | vajhng o8t o¢IRY 9% 93, FIAS dlrallRl LI IndLAFLd RO HniY L4PsdlBlcctye Under
appropriate conditions, react witi a 25 second chem cal group, thereby
form ng a caevatgohdingrtailbetf weleast bhe ofiBEQIIN NQSage™t Fanckanipde, siecanaocbei cal

group. For exanpl e, i.ne-reactive activatin roups. include ele ilic
G oups such SenECYT SleN SHUETREFYS L P g bR EF PSS o) Sde)D
Nhydr oxysuc a@isnh b afstdcdd {dfiSloe oaadlea\tsecﬂaﬁrk@ariaﬁre_tﬂe%@hlcﬁhgbg EQHpsed hat can
react with thiois include, for exanple, raleimde, iodoacetyl, acrylolyl,
pyridyl di sutifh 3eQ IDSN®. Brefergly. Mi-10@hamen acidededtiti.ol 90, TNB92.H30P},, and

hyar azi 48 cont A ng e BuLpeas rals YRS G bR b Whilips

trival ent phospher alsrighoup kheéwh af epROSphor am dat e or phosphori m de

| i nkages. Suitable nmethods to introduce activating groups into nol ecul es
are known in the Exemplagsbeavyshaiaaapight chagy yaiiableregians sequengiep asrjroded
Techni ques, . ' I ' i i >t i vating
group can béﬁggggg@dﬁgzg r'%%fdl%/%?lg t%ﬁgbggdég%%ﬁé)re {)Su(gjt%z&)&ge,m ﬁ{}ﬁ?@%iﬁ:é ic

pol ymer, f atspycified dhriahstthyrealC ceh @stygisk ang huinbéoafgbnagddus keincnamidtegidutor
exanple a divalent C1 C 2 group wherejn one or nore carbon atons can be
repl aced'by Ehat @F@Qfl&sﬁf thegressat By, WASEIGalusRbes iy selgcted Siame His e
l'inker noi egr (5fflﬁ1!eg' coﬁs@gting%@%h?lo-ﬁ@é%%?tﬂyﬂ&%r gf U&Rﬂguoﬁs’t@&ﬁ@s@ﬁw
--NH-(CH2)6--NH-, --(CH2)2--NH- and -- 10

CH2- - 0- - CH2tar@ktbinding GldtbeCidptiofallyClthis Misbsequdibel pf guntiguagpemtiso aeids isonpri se

mono- Boc- al Ayu AL (s 40 S8es. B DLTROB LY 455 a0 PR B0, 160, 170,

nono- Boc- di b npfexem e V220N 220, 2abt ¥ 0as ork AndiktEadddEif 86 eh, & any range or
1-ethyl-3-(3-di net hyl am nopropyl) carbodiimde (EDC) to forman am de bond
bet ween 26 he vehluedhapinnBurgied, thtyaumbgertof saeli shbseugnseyican be amhimtaBersqhectadect i ng
group 15can he renmoved fromth rodu by, treat t.,wWth.trifluoroacetic
Seia (Ten (B lEOREEearh i PN, R SRR E 4T 20  anot her

carboxyl ate as desahbhed skirwitedppheidi€alid @dsin i eideineludeiyidédstdencand t he
resul ting product cyclized to produce an activated mal ei m do derivative of
the fatty adiejogicabeactiveantghosdief Ehe prasrpyention: Biglogically active antibodies

have a specific activity at least 20%, 30%, or 40%, and preferably at least 50%, 60%, or
30 70%, and most preferably at least 80%, 90%, or 95% 1000% of that of the native (non-
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WD 92/ 16221 the entire teachings of which are incorporated herein by
reference.) 20The nodified target binding nenbers of the invention can be
produced W9 20Ha2830Mg a hunman anti body or anti gen-bi ndi n@CrsgoenB0469 t h a
nodi fyi ng agent. For exanple, the organic noieties can be bonded to the
antibody in a non-site specific manner by enpl oying an am ne-reactive
nodi fyi ng agent, for exanple, an NHS ester of PEG Modified human

anti bodi es or antigen-bi ndin ragments can al so he epared. b 5reducin
areur T e poreBt SR P el i BB s B S Sttty or ' "
anti gen- bi@ﬂhﬂﬁ?&%@ﬂﬁﬁﬁksoF&%yﬁﬁﬁUﬁ&ﬂd@ﬂ&hQﬁgﬁnﬁgqﬁ@&kﬁfﬂﬁﬂkaﬂhﬂﬁmf%ag”Ent

can then be reacted with a thiol-reactive nodifying agent to produce the
modi fi ed antthdsody slofl in He dravent i on. Modi fi ed human anti bodi es and

ti -bi ndi ng f t i Si ' ity that i t
apeciTie it es o G FBEIES I eRrpRAETE Mottt misiRn: SulSHas oq
usi ng subt ablefikBFHedse nSaiefic By he\evAent RUOEHRRINY 5T s orfghsie ety abuch

Bi oconjugate Chem, 3:147 153 (1992); Werlen et al., Bioconjugate Chem,
5:411 417 ( roshficaticnear arpdaee &) antibpdy peamigseibindgg Gygman vitoimprevedg7) ; | t oh

Bi oeng. . o hracke FEbeY Peniobh Sy SRRt A g o B ERIRE -
T., Bi oconj ugabe aTachrorpuashecdioaiieptilic polemsric poap, Mitegoid gealp, br At 224)

Target binding nenbers useful in the nethods and conpositions of the
present i nvEREr SiUar 18 PeHiGULE cabP BNy thei yHT fliqﬁﬁynm%%rpﬁgcvbhave-azs and

esent ! REH : Lndi f th
opt i onaljhy \?ﬁég@cdlé}‘%é@ﬁ' ¢labd) i ;§|b0 (t:cg%&u't 5 860 DAt r%raﬁiﬁtcﬁl?bé'g:‘p?g%{%ﬁgglgc& €

i nvention, re the i VI nponent's, such as the va I on,
const ant redé.gn palydthfyfeanglyeok(PEGdpalyploayleye §i§esld PBG))C cdrbelntdrate pylymer,

optionally and preferabl ossess | ow.i nmunogeni.city, is.usefuyl in the
oresent i nvaRtPOREK P Mek PERIY R RKRE dRN oRKane frdty Eidor gy, 3 otk grhud

i nvention argn ephpRRAkdM abhArAGH &F AFRAfRY daRRinrat@hl ! ity to treat patients
for extended periods with neasurable alléviation of synptons and | ow and/ or

accept abl e t oxi cilthg. madslaedbiargst bmgdingiyhembersohibg emventioy camedmaprishiogh oafprai t y,

as wel | s ot her suit.able properti an 15contr.i bute to .t he therapeutic
e surt s 130 nRkoRle PBLEY IR A BB RE hRRRNR R B B b Fufedf I
si gni ficant Jrifiifs mbWE&Ahet is iBAMRsdrte SRansBsy 9t ah@g@-lsihamg @ HHen7&%he or

preferably | ess than about 50% of the patients treated and/or raising | ow
titres in tHhevopEen est indereadenly ey dropinliapelymenogroupy fasy A5idLrpeer ¢ han

2 Lancer i sttatat-RBAF n Bl AR B T AL RIS iRk £,

ref erence) . carboxylic acids and di-carboxylic acids. A "hydrophilic polymeric group," as the term

20  1isused herein, refers to an organic polymer that is more soluble in water than in octane.
For example, polylysine is more soluble in water than in octane. Thus, an antibody
modified by the covalent attachment of polylysine is encompassed by the invention.
Hydrophilic polymers suitable for modifying antibodies of the invention can be linear or
branched and include, for example, polyalkane glycols (e.g., PEG, monomethoxy-

25  polyethylene glycol (mPEG), PPG and the like), carbohydrates (e.g., dextran, cellulose,
oligosaccharides, polysaccharides and the like), polymers of hydrophilic amino acids
(e.g., polylysine, polyarginine, polyaspartate and the like), polyalkane oxides (e.g.,
polyethylene oxide, polypropylene oxide and the like) and polyvinyl pyrolidone.
Preferably, the hydrophilic polymer that modifies the antibody of the invention has a

30  molecular weight of about 800 to about 150,000 Daltons as a separate molecular entity.
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Bi specific, heterospecific, heteroconjugate or simlar antibodies can also
be used that are nonocl onal, humani zed, anti bodies that have binding

speci fi ciwpesi1fiassoat | east two different antigens. |n tReTAISRGIRNOBI46ASE, ONe
of the binding specificities is for at |east one |IL-25 protein, the other
one is for any other antigen. Methods for making bispecific 25anti bodi es
are known in the art. Traditionally, the reconbinant production of

bi i fi ant bodi b th f t | obul
neavy. chai n o SRR Rl s paPe TEqen SREE 16 SOV ey He HaVBO B ior ont
specificiti %@Mo'fﬁ{eeﬂdﬂyrﬁMH@hﬁth calVBé HSR. PRORRBS Iﬁﬁ@ﬁ@@fﬁwrl@%ﬁﬁl‘ﬂ%ﬁn gf the

random assort ment of | munogl obul i'n heavy and Ilgh chai ns ese
hybri dormas (squﬂmtodvmt)l ope el ateait sixpdtydrbityhcidiox faityeicst cs80 koougs f i edrephilic

ti bod | has .t h bi t ruct
The. por 111 cappmiToma s byl wiip gy 85 jh ik ARl R B b e St i 0y
chr omat ogr aphyengil@asg siitibledh&tB6dsC Eab@{aﬁq;[@ a \%gg%é/rtggg%h@ﬁg@h apiigd §%u l\gr e | ow.

Simlar procedures are disclosed, e.qg., 9, U S Pat.
6,210, 668, Gandgcagied ‘1996331@29’@9320 @e%@@%or 8w aad gger, apd anecta3wd

o 899 ops, S'BIfARIv-eg ngEin gt aibnggoigitdea Budfiduey acid

4,676, 980, Vﬁkﬁ&ﬁﬂﬁﬁﬁﬂmk%ﬁb93&&@3%&y0ﬁfb@8@8@nwfraunecker et al., EMBO J.
10: 3655 (1991), Suresh Met hods i n Enz nol 121: 210 1986), each
entirely .ncorporéf%amﬁéa@fﬁttwcwe%ﬁ%%% e|f9r128d1 ﬂ&aa@tﬁvo 596 henown i n the

art as lh- 1zxgven't1 n 8¥%Ahd Siliel PEAE {1/ Bhéﬂ"%yr HOMNGES of ﬁ%ﬁturﬁ‘gﬁ PYEY &

USA) or oned or synthesi ze erence to the sequences o IL 25
avai | abl e i nhdthe suithble Toemsdifiingewitwilid wirde ihven2ibn (Bi@cd DriamplE)ni s shown

Fr agent or eBiRRAE [t Grory PhgrieEgont . SErinisl dr i cgroniy (18
reconbi nant s{elarazeg ﬁ—%&%@ir@hﬂé)(cwyarﬁﬂlldﬁédn dB&dshadad @rdoy véaae) i uncat ed at

the N-term nal or exanple, commercia avai |l abl e reconblnant human | L-25
(1L-17E) compatqog@goathéc urieiraspoiaegate é@‘éhem%@%ﬂﬂ%mct@@can@fy(qlﬁ? of

Feei duedvariee: Hngt Hr AP O Gt e Ton o ol o Ry 5988 °°
acid, tetradecanedioic acid, octadecanedioic acid, docosanedioic acid, and the like.
Suitable fatty acid esters include mono-esters of dicarboxylic acids that comprise a
linear or branched lower alkyl group. The lower alkyl group can comprise from one to
about twelve, preferably one to about six, carbon atoms.

20 The modified target binding members can be prepared using suitable methods,
such as by reaction with one or more modifying agents. A "modifying agent" as the
term is used herein, refers to a suitable organic group (e.g., hydrophilic polymer, a fatty
acid, a fatty acid ester) that comprises an activating group. An "activating group" is a
chemical moiety or functional group that can, under appropriate conditions, react with a

25  second chemical group, thereby forming a covalent bond between the modifying agent
and the second chemical group. For example, amine-reactive activating groups include
electrophilic groups such as tosylate, mesylate, halo (chloro, bromo, fluoro, iodo), N-
hydroxysuccinimidyl esters (NHS), and the like. Activating groups that can react with
thiols include, for example, maleimide, iodoacetyl, acrylolyl, pyridyl disulfides, 5-thiol-

30  2-nitrobenzoic acid thiol (TNB-thiol), and the like. An aldehyde functional group can be
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20 Nucleic Acid Ml ecul es Using the information provided herein, a
nucl ei ¢ acid nol ecul e of the present invention encoding at | east one target
bi ndi ng mEolzeri/adsorhe i nventi on can be obtai ned usi ng meChasgodeses® bed
herein or as known in the art. Nucleic acid nol ecules of the present
invention can be in the formof RNA such 25 as nmRNA, hnRNA, tRNA or any
other form or in the form of DNA, including but not Iinited to, cDNA and
genom ¢ DNA obta ned £¥h0|0 |n or r.oduce nt hetical]y,

conbi nat i onSOPHES EpFm iipg JRolecics piyet 4z P e e St
singl e-str aaqﬁda1eﬁrph%§phomﬁbgr&ﬁiﬂoqanﬁ BREPRbranfilic BOpHJsPRorRhidalinkfRst one

strand of the can be the codlng strand, al so known as the sense
strand, or Stultalaln nmhqdlséo mérodueshiohigatsite gmups iafosmolcetles arednown ais thekiet
anti-sense str ed nucl el 1d nmol ecul es. of the £se nvention
can 1 nol ude ks le e BB RN S Toaiarr IRl L Risdh reRPRE TR ore)
optional by wmitfo, engf. n99my %Iﬁddﬁﬁfﬁ 1o ganbéawnde@thr dt tbeldacs anidigrdupast
one specified %%rtlog of Ieasgggﬁa %%R CIE% 1@ C%Rél9 at

| east one hdagy W@phﬂle@ogymer,slztgf pedNaky wdfgt)%r)o@r thrqyigh adméf%me@t@ for SEQ I D
NOS: 6- 8
Anerie L? he \‘%glglﬁg%laacﬁbﬁexﬂ% %Célgl%ﬁp%@g%f + Eh{&h@% c%Pog){Jh%xﬁ?Qa‘ﬁ%crE H0% t%ﬁ

e regi on And hucl & ¢ dcid
mol ecul es vwalhetbr@awmrsusleasaoxygeﬂl antrogta o salianseitablbBilan icidtlcy nchhicfeefcﬁent from
t hose 10descri bed above but which, due to thﬁgﬂggeneracy of the genetic

code, still cdpapelckpcthysag elype: i) MHaH HpedyHas - He ek NEa #¥hei n
and/ or gg_krgwn.d.ncihec Al to--6f,course.dhevge F/fdd(‘ffyﬁ%da%eht% e Lbmppown i n

the art. Thus, it would be routine for one ski he art to generate
such degenedmkennumbeumlmqndhwaﬂdhn@en&habycadﬁngamusmEBo¢amyﬁnmmn¢L 25

anti bodi es of the pr i nvention usubel. ra, and
Sheh poct o degs BB e by a R ot Bac Sitiine S RES Svitn £ oS pefdgh iR
i ndi cat ed herQbRee JTUCHRYIC3-ARtfndIR}18GH0 ?ﬁ)p?f) BARIRREREMD )Y 6t ADalech

conprise a nucl eic acid encodi ng ‘an an L- 25 anti body can include, but
are not i mbpedl betwcen H@ﬁeeeemo@l amd;;th@ Heltyaarichearbeiydate eheebhereprofectang aiotp body
fragnen

f d
porti onth h er g%%)g (rae[nﬁdve@ ﬁ)nh etgggqygﬁ@)é?rg%pegﬁv%ltﬁ tt}leflu%rr]})e{cléte iy ac1£l (PPE}’m expose

a primary amine that can be coupled to another carboxylate as described, or can be
reacted with maleic anhydride and the resulting product cyclized to produce an
activated maleimido derivative of the fatty acid. (See, for example, Thompson, ef al.,
WO 92/16221 the entire teachings of which are incorporated herein by reference.)

20 The modified target binding members of the invention can be produced by
reacting a human antibody or antigen-binding fragment with a modifying agent. For
example, the organic moieties can be bonded to the antibody in a non-site specific
manner by employing an amine-reactive modifying agent, for example, an NHS ester of
PEG. Modified human antibodies or antigen-binding fragments can also be prepared by

25  reducing disulfide bonds (e.g., intra-chain disulfide bonds) of an antibody or antigen-
binding fragment. The reduced antibody or antigen-binding fragment can then be
reacted with a thiol-reactive modifying agent to produce the modified antibody of the
invention. Modified human antibodies and antigen-binding fragments comprising an
organic moiety that is bonded to specific sites of an antibody of the present invention

30  can be prepared using suitable methods, such as reverse proteolysis (Fisch ez al.,
22



20anti body, fragnment or portion, as well as additional sequences, such as
t he codi ng sequence of at |east one signal |eader or fusion peptide, with
or w t houwwotha/aBrenent i oned addi ti onal codi ng sequencesT/tsa@h/oasieat | east
one intron, together with additional, non-coding sequences, including but
not limted to, non-coding 5 and 3' sequences, such as the transcri bed,
non-transl ated sequences that play a role in 25transcription, nmRNA

Canp o 1) bheGH gy Sid LEEoBRLYPSTeN e loa i Tt 4 dAg

sequence thajogQdesmh@h AFAI ALRARECiBEN DR B3I B3 ($IE. Béh &RPSBidRAICRRAVI de
additional functionalities. Thus, the sequence encodi ng an anti body can be

fused to a RefKed9 6&ONLE apsllastes ab, BiotebudnBiocen cdi P et 3P Do ant ghe

traorent. or PR B edfiobids Pl &idue TR R B3

Pol ynucl sot igde Dib&, Raisgngogdynvent i on provi des isol ated nucleic acids that
hybri di ze under 5sel ective hybridization conditions to a pol ynucl eoti de
di scl osed her ei n.Targayindingempypbgra yedfalonitiemetpds andscasmmesiions pt the 2Fespd used

for isolati t] [ Wl clier ' I .Sl.ng such
pol ynucl eot i Tg\éeg ggIIIEglr% d&)%%ﬁtfﬁggd %éﬁll%ﬁ%@ﬁ ﬂé%ﬁlﬁ(ggg (%)%} ht %ﬁga%?b g)rﬁlfci ﬂfﬁ%&gﬁl{) ?]OH can
be used to itedeity.fly partisolagtagarger biadip infenbeant ihalinantibnlWwhdrethgtihdieidanles in a

deposited library. In sonme enbodi nents, the 10 pol ynucl eoti des_are genonic
or cDNA sequemPeRehls sreh wdhe ypriablaiseinnserns hpreg s g iipneg orky 1e®muﬁl%bm a

human OrlonmmFM@&l&H%Ii 1RAAIR Al dYrBfcYabl 56 i Rb Yenidif§SisGRMYy | Drary
conpri ses at gast 80% ?ufpl -ﬁeﬁ’gtm segu%n}éggs,se%re\ﬁéra Pyé/eéltl ’efasst 85% or
90% f ul | - | enlyt presanguenots). Tanthrpga bendimgmembbisythatcah basseddb thed inh éntloaragt h

sequences. The c | i brari an .hormalized to increase the 1

et csent at PBHOGTNHFECEBAHORGLEN PO B b dar e 05 R ERGOTE oy B Rai zat f on
condi tions gh&shileGRbYiMtiorPbit syRPorRXSddUIBVAlYor a8FBplBYE™x ity L searences
havi ng a reduced sequence identity relative to conplenentary sequences.

Moder at e andcéapiiblsimiwpeanigity endipt high siiaty, apvelbandthyr wyiaklaprepeeibsf en
sequenc of greater identity. Low str.inger condi tions all sel ective
ybr s o 35t | GATsPasah e Rdeb R B IO b B M i PHREER 20 be
enpl oyed t 0 ak ehaah% ElgnTch MO AU $1 AT A RAIHA MBOYS) cBEEUR e $han about 750ptdronal |y,
pol ynucl eotides of this invention will encode at |east a POFU on of an

ant i body endsfe@bbilesstBahahoph §@Yoed thedrasionis dieptep aad/ Reradsing loppitres in the

pol ynuel eot s Sl el MEERAAEB08 TRERAGWE! B FuRGH doPRRUSIGERH A can

be enpl oyed tor selective i zdth on ynucl eot 1 de encodi ng an
anti body of dobelepntgeninzime énhivavassSe&llidber. (., Lahws 8l 1255U@d7a1990] | i gan,
supra, each entirely incorporated ther ein by reference. Construction of
Nucl ei ¢ 28cj gatirely incOrporated herein by reference).

Bispecific, heterospecific, heteroconjugate or similar antibodies can also be used
that are monoclonal, humanized, antibodies that have binding specificities for at least
two different antigens. In the present case, one of the binding specificities is for at least
one IL-25 protein, the other one is for any other antigen. Methods for making bispecific

25  antibodies are known in the art. Traditionally, the recombinant production of bispecific
antibodies is based on the co-expression of two immunoglobulin heavy chain-light
chain pairs, where the two heavy chains have different specificities (Milstein and
Cuello, Nature 305:537 (1983)). Because of the random assortment of immunoglobulin

heavy and light chains, these hybridomas (quadromas) produce a potential mixture of

30 10 different antibody molecules, of which only one has the correct bispecific structure.
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The isolated nucleic acids of the present invention can be nade using (a)
reconbi nant net hods, (b) synthetic techniques, (c) purification techniques,
or 30contwoabniionssorher eof, as well -known in the art. PCT/US20ih@3036¢ | ei C
aci ds can conveniently conprise sequences in addition to a pol ynucl eoti de
of the present invention. For exanple, a nulti-cloning site conprising one
or nore endonucl ease restriction sites can be inserted into the nucleic
acid to aid

| ati o of t he ucl i.de. sl atabl e
cequences. cAiCRUN RGN iRl TR Bl of et 3Gt BAMRkEnar at e
pol ynucl eot icfignftodriigh ﬁﬁeﬁtraﬂhgﬁ/&ﬁﬁﬂe%me':%d B PRIt yidlde @AW Rl ne
mar ker sequence provides a convenient nmeans to purify the proteins of the

present i nvemnededures Tivalisnlesedi ag. ami W Oo3/0329pes dat. Nosvadt(,6o8, 66931%di ng t he

and of expr JoGrs2of T BT Pl Bs: S aeR e IR Ry abo padanisoul. ! o e
10Addi ti gnals &®qI88Nses?, Miﬂ 5@3@@@@ 82 D33316H807 ™8l 5194W§|9 (5r6(ﬁ>811|9935l on
sequences tootlmzet eir unctlonlncon reSS|on to aid

S0l at1 o BB BReS A8 A cheINte NP 063l 98 HAE 157 DYRG A Rohecder  he
pol ynuel eot ey LARCR. §8lshss HoBPEuRLRDL 08 SRR, SIRIEEP I AMNEIbEOS,

adapt ers, and rs’is é art.

or SanbrookﬁaQU@ﬁﬁMylﬁxﬁ@ﬁmﬂbha&nﬂmM&ﬁhaﬂ$,for Constructing Nucl eic Acids
The isolated nucleic acid conpositions of this invention, such as RNA

CDNA, genonlgégNA or any conbi nation thereof, can be obtained from

bi ol ogi cal ces using any nunber of cloning nethodol ogi es known to those

of skillgin the ards A ISQWR iR ARMROL MRS is HlalIgORe YiohP&IrhMercRl QBGSed hat
sel ectively hybridiZe, under stringent condi tions, to the pol ynucleotides

of the presdag. Ré&eSystans, M, USA@IOE way Uenltonécyom thzethdelgcd byrdegquartoghd n a

DNA I f d
Sna genon ¢ P L ASEaIE B bR A g b et AR R T ROy RD St
(See, e.g., 1m§>ubﬂh,F1§Lu9r3aFopproaa&wnqqlanusémésaar w8 iMNwerh @l asd§h npCr eeni ng

and |sol ati on Met hods A cDNA or genonlc |'i brary can be screened usi ng
a probe basé@gUE@hOQQ@@@@é@ér@é@aéme&tSQ py Hurd epipigde.gf ateronprieané Hy-25

i nventi d r a ybr|d|ze
B L e e T N
sanme or dif fceﬁmﬁrc@mgamlam& recOngtE @an® hukh [1L-26 MI-NEE )adoimpMstd the mature

protein sequence of Tyr 33 - Gly 177 of Accession No. Q9H293) and commercially

available murine 1L-25 comprises residues Val 17 - Ala 169 of mouse IL-17E

(Accession No. NP_542767).

20 Nucleic Acid Molecules
Using the information provided herein, a nucleic acid molecule of the present
invention encoding at least one target binding member of the invention can be obtained

using methods described herein or as known in the art.

Nucleic acid molecules of the present invention can be in the form of RNA, such
25 as mRNA, hnRNA, tRNA or any other form, or in the form of DNA, including, but not
limited to, cDNA and genomic DNA obtained by cloning or produced synthetically, or
any combinations thereof. The DNA can be triple-stranded, double-stranded or single-

stranded, or any combination thereof. Any portion of at least one strand of the DNA or
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27 appreciate that various degrees of stringency of hybridization can be
enpl oyed in the assay; and either the hybridization or the wash nmedi um can
be stri ngEot2011A2330Me conditi ons for hybridi zati on becompCrarseo1gwsi4ngent ,
there nust be a greater degree of conplenentarity between the probe and the
target for duplex formation to occur. The 5degree of stringency can be
controlled by one or nore of tenperature, ionic strength, pH and the

presence of art aII enaturin ol vent such as formam d or exanpl e,
Phe st 11 ngeOYRGr o Hic o Boiraid AEodGHY B S Y5 a G Bl et Hyt ne
polarity of cLbigokaed ARb rSRhrEd (LR thOhRUShse §@Ingexanpl e, mani pul ation of the

concentration of formamde within the range of 0%to 50% The degree of
conpl enent ar i ty (Isé@faénméelpdeudtm@lyqulqwfrtquesw 1ﬂV@nt1Qte¢9@0nalbd@nlbil¢1dhﬁg will

vary in accor : eaL strin thy Eéﬁ)h?;t dj;zatjon medi um and/ or

wash medi um™ ﬂ%‘ ﬁPE’éSBHg 86’#?1%% afFaﬁ’i‘%/ b BBt M PELIYIE or 70 to

100% or sanyntkeHige gQbutvidt tﬁﬁu{feh% ei [basthm@paﬁﬁed porEbwbf £ 1&@t sidepgt god t hat

m nor sequence varl ations in the PI’O es and priners can be CO ensat ed for
@

by reduci ng QIPI%I &DR%@@H@S/CBM% lepBrong heatyi daindgdy . YEQHS NQe

15Met hods of}; & f f 4 and can
be used accorg I nglr“) eﬁgrgs%@l% tﬁ(/%@t\?%%&?\A@ﬁ&utlég%%%mﬁg@e ?O%%rﬁ ation,
based on t hacqiachiongnand- Igpsdariaele pegse € ASH MBI NOS Krui; aaﬁtdaolésc avid DNA

or RNA anplification include, but are not limted ¢ Iyrrer ase chain
reaction (PERICGs Wik RBPAIFRA R4S SRUBRG Y. %té%tw?ly fergnifrom thase pgyy |
Nos. 4, 6§3, 12uribdd G Wh%@l4d§(9% thode eﬁer%@;oiiﬁlé ’geﬁalcl\ﬁléhé 'sﬁll eﬁEoc@l at U S.
Pat. Nos. 4,795,699 and 4,921,794 to Ta . 9,142,033
to Innis; Ul&st@ia:tantm 25a1ﬂtﬂ)2)dﬁ6§ld¢sor1Wd lsavein aetl/oahs l;ndmﬁn tl?aart G)\bcourse

5, 091, 310 to I nnis; , 066,584 .t0 enste . Pat.
o 4’ 359, 818 FRCE AR el knghi g A i, ovoull g0 s Rylse 1

U.S. Pat. Nort 14 géR@a@8dcH QoBh&URuckichciPadrianlNahat4o8S Borkpditi®afi- HQ-QBd) and
RNA nedi at ed 25arrp| ification that uses anti-sense RNA to the target
sequence as aatlb@hffzﬁl ctte pussend onighigon. See.argletiuidial, siait, Rehsandiyue nidgic No.

5,130, Zﬁg Ieik ; et iall V\4th[ re tradenﬁme NASBA), the entire contents
of whic refag SHERA &% ?l}fg% Blolfl%lpgaenr]iél?‘vgin OIBy ref erence. (See, e.g.,
Ausubel , supra; or Sanbrook, supra.) For instance, polynerase

chain reaction (RPCRhdicachhodetgyiuciaia abrl mislecultoIBaprkirdtynvcheos atiisdnces of
pol ynucl eot ICg)rel’l?)l‘l(S)g a ElQ(:elelg Iag%leerlllgocllnrl]g SI? Eullt? ?L %g ?mtrl‘t()aold?tc%g 119¢%?d% but8are not limited
to, those encoding the amino acid sequence of an antibody fragment, by itself; the
coding sequence for the entire antibody or a portion thereof; the coding sequence for an
20  antibody, fragment or portion, as well as additional sequences, such as the coding
sequence of at least one signal leader or fusion peptide, with or without the
aforementioned additional coding sequences, such as at least one intron, together with
additional, non-coding sequences, including but not limited to, non-coding 5' and 3'
sequences, such as the transcribed, non-translated sequences that play a role in
25  transcription, mRNA processing, including splicing and polyadenylation signals (for
example--ribosome binding and stability of mRNA); an additional coding sequence that
codes for additional amino acids, such as those that provide additional functionalities.

Thus, the sequence encoding an antibody can be fused to a marker sequence, such as a

sequence encoding a peptide that facilitates purification of the fused antibody

25



directly fromgenonmic DNA or cDNA libraries. PCR and other in vitro
anplification nethods can al so be useful, for exanple, to clone nucleic
aci d sequeoces/2B@r code for proteins to be expressed, POTABR@E108GHEI C
acids to use as probes for detecting the presence of the desired mRNA in
sanples, for nucleic acid sequencing, or for other 5purposes. Exanpl es of
techni ques sufficient to direct persons of skill through in vitro
anplification nmethods are found in Berger, supra, Sanbrook, supra, and
Ausubel , suﬁPﬁl,Pr%%‘g\i\‘BlaP“‘é@yl\f/lfjﬁgln?e&} OROTHPN. U 'S. Pat. No. 4,683,202 (1987);
and Innis, et al., PCR Protocols A Guide to Methods and Applications, Eds.,
Academ c Press Inc., San Diego, Calif. (1990). Commercially available kits
f or genoni c PeGRualepliddsivdach SeleetrvekidpbudizntoloPalhwicrotide See, e. g. ,

Advant age- GC Genani c PCR Kit (C ontech) .. Additi.onall .-, the T4 gene 32
or ool no(Boshr 1 nadk PuiRHAY o DB RGeS daaed B PRt Brfidied g ol
product s5 Syplch@ld 15 bMatA6ks cdrlitidae e b puKhiidlgotNediRi e dtbdm. Thld)end sol at ed

nucl eic acids of the present invention can also be prepared by direct
cheni cal symoh@grlsotidesiohdumcbedingst qaads used fpr isolimghddtectiag, id/or supr a) .

Chem cal sy { | i =St li;gonucl eot i de,
B e e S TR R e
conpl enment ampylygadeenids of de fryscppiny aftidnzat ibemssdd tohdentiDNAsdak yorangsidy usi ng
t he single strand a tenpl ate. e of 20skill in the art wi]l recognize
that while PRER eaﬁﬁlslmthé ngsglfa%ﬁﬂswdlhsw Isomsenpbpdimefifertbes of about

100 or npre 5’2 C‘ﬁéleoﬂi&l:@Q%%&%HH@QIC%NQ%E%%c&%Q%Q%Mh e'cbg@}]étn%tﬂ

shorter seq es. Reco nant Expression Cassettes 25The pre I nvention
further provo,deDNAdombahamin ex praessilian nods®etctdelsbraynpri si ng a nucl eic acid

of the present invention. A lLei c acid . sequence of .the present invention,
For exanple.a cONAIBHROG: Jurtg et rarisndb arng undhErBBay Bthe
present i nveRtik@Bly 4 &hsPE5HSLJ0%Tul AN MelicRkel, 8HAHB PRifcrBNIRI8 &AbIIF Y,
cassette that can'be introduced into at |east one desired hosSt cell. A

r econbi nant felpangdssegnensas sldetc®NgBWbIArics g amdrpabosdooiiseease sl ynucl eot i de

o S, RS S LRLE By RFRRRLY, LSt BRI LA

pol ynucl eot iagetybialifiebuk AbERIRGIVEBS EmpRIvEd wRalsBglkat&aligausd@ded sequence
non-heterolqgous (i.e., endogenous) pronoters can be enpl oyed to direct

expressi on dfentifereiiir &p eorapicasni@ry eHucsee Mederain gt highsiringercisegitions
mbodi ment s, . i 5ol - j . - -
otnor o ororsts SRAFHRE bR FRENEARS TS RIS AR TR} Rhine SRR Elions™

ot her el enen ropriate’ posi stream
downst r eam ailowrselentiveon)bridizadomofisdyateco hogog sbduo 76%akqeenpeidenti] adtchae of

the present invention so as tqQ up or down regul ate expression of a
poIynucpgotﬁ&@nﬁwnﬁﬁéoﬁkégéﬁﬂﬂp HE POPArAlRERUSSRATRICES: endogenous pronot er s

can be altered i r@)ﬁﬂo\ﬂQﬂﬂ rpoiﬂluWeBt‘i(fés%Y HIV R AR wlElHRbAOR least a portion of an
antibody encoded by the polynucleotides described herein. The polynucleotides of this
invention embrace nucleic acid sequences that can be employed for selective
hybridization to a polynucleotide encoding an antibody of the present invention. See,

25  e.g., Ausubel, supra; Colligan, supra, each entirely incorporated herein by reference.

Construction of Nucleic Acids
The isolated nucleic acids of the present invention can be made using (a)
recombinant methods, (b) synthetic techniques, (c¢) purification techniques, or

30  combinations thereof, as well-known in the art.
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10and/ or substitution. Vectors and Host Cells The present invention
also relates to vectors that include isolated nucleic acid nol ecul es of the
present iwoenti/iaego7host cells that are genetically engi regrusdomiosircs he

15r econbi nant vectors, and the production of at |east one anti-IL-25

anti body by reconbi nant techniques, as is well known in the art. See, e.g.,
Sambrook, et al., supra; Ausubel, et al., supra, each entirely incorporated
herein by refere nucl eotl des can optio It{ﬁlﬁbe joined to

e. . .
a vector contai nﬁ%@n&‘:@ﬁa&dﬁ&ﬁ?éo IEaHY LEMPHIGIANRCPDIT 4d41UonH8 8

General |y, &oBndsiRbEd/@GhOprekt itVch@SH FRH ckdinfle, 20RNRCH B haLRe caHGikiaS a
cal ci um phosphate precipitate, or in a conplex Wi th a charged lipid.”If the

vector is aonkpousiord ¢ndoavclease p%s@t«a@edltﬁwm heripseuts{l myo e mppopnd &t @d in

packaging ce| |l |in nd the host cells. . The .
P o g R R o R G sk B SR E T dmssrrsg o 4T INe
expressi on GkalonWTtise mﬂslatédfdl!ﬁﬁfcw@ﬁaé af the prdsest 1f1€Hnt1bﬁ8Ftﬁr<é&hrﬁ lcONhexa-
|n|t|at|on term nati on 25a in the transcri bed relon a ri bosone

bi ndi ng si t distiginermarken KRGS PRHEAS GEORYCTHYH 1He8RS @fpuffﬁ)é thegrotemsiof escri pt s
expressed b é)trésgﬁt 1ﬁge QLR Ul nﬁ@lé&é a&{l %Fﬁ%r %}?%&%m! 1ﬂ% g%ﬁ--?xélu(ﬁﬂg tﬁ%ﬁoa% or UAG

initiating I'nni n I'on co

appropri at elsyqueasé-tis Opt@(dlaﬂp atveetogridagibr, bhEnkdRi¥y dlonibg atid/ansdpadssidn ofiet h UAA
and UAG preferred for mapmalian or eukaryotic cell expression. 30Expression
vectors wi | [POpmueleptads 9f tBePrespitt iyisale%Y i ncl ude at | east one sel ectabl e

mar ker. yguch mar i MI'X) ,
di hydro gl ate regﬁ{:t %ﬂé?éé&ﬁwe?c& ]?e %ﬁgdﬁ%u& Cm,ntl ?&%%;&Esegggﬁ ge&%%&eg

4, 656, 134; 49 Qﬁt&n%&elﬁmhdﬁqlﬁﬁ&loﬁngé’r&l/cﬁjﬁpreaﬁpn ab lald in,isakeamyditne ( G418)

nycophenol iC | ut.am ne nt het ase 464,
5776, 550;  §oBcirade. Pul EPieaTEMuPtutia ot eolimiclccli inlpa celrig of
tetracycli n%wﬁng’wea&s ldkpRosdiOF | St A8 CRIapRAS ind RiikeSdis bkl B winn e £0l(Secand

ot her bacteria owgro Karyotics (the above patents are entirely incorporated

hereby by referdureeyl, syppropamatekesinrar e medi uns and conditions for the
above- dqgcrl bed host cells are known in the art. Suitable vectors will be
readi |l y ‘apparent to the

Recombinant Methods for Constructing Nucleic Acids
The isolated nucleic acid compositions of this invention, such as RNA, cDNA,
genomic DNA, or any combination thereof, can be obtained from biological sources
using any number of cloning methodologies known to those of skill in the art. In some
20  embodiments, oligonucleotide probes that selectively hybridize, under stringent
conditions, to the polynucleotides of the present invention are used to identify the
desired sequence in a cDNA or genomic DNA library. The isolation of RNA, and
construction of cDNA and genomic libraries, is well known to those of ordinary skill in
the art. (See, e.g., Ausubel, supra; or Sambrook, supra)
25
Nucleic Acid Screening and Isolation Methods
A ¢cDNA or genomic library can be screened using a probe based upon the
sequence of a polynucleotide of the present invention, such as those disclosed herein.
Probes can be used to hybridize with genomic DNA or cDNA sequences to isolate

30  homologous genes in the same or different organisms. Those of skill in the art will
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skilled artisan. Introduction of a vector construct into a host cell can be
ef fected by 10cal ci um phosphate transfecti on, DEAE-dextran nedi at ed

t ransf ectwonptiicasiooni ¢ | i pi d- nedi ated transfection, el @crrspanasiion,
transduction, infection or other known nethods. Such nmethods are descri bed
in the art, such as Sanbrook, supra, Chapters 1 4 and 16 18; Ausubel,
supra, Chapters 1, 9, 13, 15, 16. At |east one antibody of the present

i nvention can be expressed in a dified 15fo . such as a fusiqn protein,
and can | nc PRBRECHE MBHAHOLLASEsts Gh SEngRIyS! hERTiARian SaceemiBed i the

het er ol ogougsfaynaid QM@ the@gbaMSatididr thOWhaGEdium g BeQiigbn@ddiid onal am no
acids, particularly charged am no acids, can be added to the N-term nus of

an ant i body cooditipms fov byridipitiontbgcemel moes giisgahdhere mushbe hgshatee degree dlr i ng
purification, or during,subseguent, ha i d storage. Al so, peptide

ol et oo cafOBE gy B R A h B BB By P e bhe
facilitate Ql@%ﬂeﬁ: o€ AkinShcy Sk Be EQBFIRE by e BEmMoeNBMEspBatu@s, ibic kirsladth,
preparation of an antibody or at |east one fragnent thereof. Such nethods
are descri b@dl and thapgeseicsod amdrtiallly deateing sedvamapuch asdemamidsdigs ewsRples upr a,

IR < R e e T S D

numer ous experssit ssluR&sthsduginsfoaerarhplb) atipiilaBxpPoRhs cotreafrationnafdbenanidei d
encoding a protein of the present inyention. Aternatively, nucleic acids
of the preséithin fgdargest Iatp Hoekhs dggsplicamplompatariy(seatgpce ifeqtiyg on (by
mani pul gpi 0RYqJifkqd t i if i B %g@ﬁ%ﬂ*tﬁ@ an

ant i bodybof %%del&gr%@ﬁ(%c Elfbﬁ%/iélﬁﬁﬁghm %E h %?ﬁg%@i@e ng no in the art,
30e.g., as debodiziesh medilnSndRatwasiNosdiun). 380 ,dé8%e ob c@dfleBictitarily, wBB, 746, and

5,733,761, entirely incor ated herein by reference. ILlustrative
ot et 1 cul cabinag bbb el Gt Gt ey it v Bk st bRty
portions or yaerk@Bl $ha hEAGALquARALE vARTIERS irfihe GRIDS andRimBlsicanbeel | systens
often will be in the form of nonolayers of cells although manmalian cell

suspensi ons comppiserdder by rwdBeiaa thel songsacygkidic hpbndinditon avfl/os wiaskabicdivnpst

LT 1 bl f i i | | at t el h b
devel opdd. i n 1 he s BoosHTinEe ity PSR LR B PP a2 O SRy BogfE”
(e.g., ATCCysRlactbhilig totKpR3ent Bi¥Akor FitBout TG exXREimbA)atiokHKaséEorfthe ATCC

CRL 1610) and BSC-1 (e.g., ATCC CRL-26) cell lines, Cos-7 cells, CHO cells,
hep & cel | deachmgandggidgne prapptad-hegein, Kpown gpathagls offINA or RNA

amplification include, but are not limited to, polymerase chain reaction (PCR) and
related amplification processes (see, e.g., U.S. Pat. Nos. 4,683,195, 4,683,202,

20 4,800,159, 4,965,188, to Mullis, et al.; U.S. Pat. Nos. 4,795,699 and 4,921,794 to Tabor,
et al; U.S. Pat. No. 5,142,033 to Innis; U.S. Pat. No. 5,122,464 to Wilson, et al.; U.S.
Pat. No. 5,091,310 to Innis; U.S. Pat. No. 5,066,584 to Gyllensten, et al; U.S. Pat. No.
4,889,818 to Gelfand, et al; U.S. Pat. No. 4,994,370 to Silver, et al; U.S. Pat. No.
4,766,067 to Biswas; U.S. Pat. No. 4,656,134 to Ringold) and RNA mediated

25  amplification that uses anti-sense RNA to the target sequence as a template for double-
stranded DNA synthesis (U.S. Pat. No. 5,130,238 to Malek, et al, with the tradename
NASBA), the entire contents of which references are incorporated herein by reference.
(See, e.g., Ausubel, supra; or Sambrook, supra.)

For instance, polymerase chain reaction (PCR) technology can be used to

30  amplify the sequences of polynucleotides of the present invention and related genes
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10cells and the like, which are readily available from for exanple,
Anerican Type Culture Collection, Manassas, Va. (world w de web. atcc.org).
Pr ef err eawbast/ieedors i ncl ude cells of |ynphoid origin sech/usgompaisera and

| ynphoma cells. Particularly preferred host cells are P3X63Ag8. 653 cells
(ATCC Accessi on Nunber CRL-1580) and SP2/0-Agl4 cells (ATCC Accession
Number CRL-1851). In a particularly 15preferred enbodi nent, the reconbi nant

cell is a P3X63Ab8. 653 or. P2/ 0- 4.cell. ression vectors.for these
col |5 can | RERCUGITORESBIMIFP B AGH SLACA Fi1 0 DGR kP LSS ¢ 6P Bration
sequences, $hGhoR%an Ab bRAGerLI, MAKIMPR, AILIOd HlichiOhcid R|ubh&k IR code R OO er
(e.g., late or early SV40 pronoters, t'he CW pronoter (U.S. Pat. Nos.

5, 168, 062; Pr@sds 838 ¢xpaiessedso mikpnesteit eeids & wglas ppites piralglogteg tice ki nase)
pronoter, 20an EF- | pha _pr er (U.S .Pat. No. .5 266,491), .at |east one
uman § mrundor s AR P et ERCAT stmiR. bR a5 T SRSy it on
sites, sgch pagpdséd) BABlchoNtbchilqedsts@HicidiNfd 8ipddt persenst @skilp@lagHenyisat i on
sites (e.g., an 5V40 large T Ag poly A addition site), and transcriptional
t er mi nat or gEWplidigetion mehads ae foundAp Serger, sepragPambroglss @prasambresibelet al . |
supra. O her I 0 r | f i CJ rpteips of 25
t he present 3 r\(;/ita%st%iv %if}?sélﬂéﬂ{(sh%tw%, %%ﬁ?ﬂ)\?giqgggﬁg?i%ﬁ %ngz{ugﬂréfceg? P‘fféo% t he
Areri can TyreotCudbls Wr @uidekd Briticds atédnaplgitienQEde Acaddniie Prexn thd-ySani Dieg® s
(www. at cc. org). or other known or co rci.al sources. : When eukaryotic
host cells a@rgailf-e(ﬂr%?(aygar}lmﬁmlwd@ﬁﬂa@?&&ﬁf%rgeflwawsl’&ff pEpbHcation A sirqyyn in
sequenceg ang 4y Reeal by ALRGREdRC hiid PCRNE VEIShREY). AQdf%A Ofih@ 30
term natgr sgeque%!(:eg?éi%’t'ﬁg po%%;./%gtﬁlygﬁ o% squgl%c{e%%)ro%dtﬁﬁe{l@(i\%igﬁe ‘gr owt h
hor nrone gend geBedlenues (BochrageuManehsm) cai bygusetl ta heprovapski ofgongBGRal so
be incl uded. @P exanple of a splicing sequence is the VP1 intron from 5V40
(Sprague, etP™UC- 3 "\irol. 45:773 781 (1983)). Additionally, gene
sequences to control replication in the host cell can be incorporated into
the vector, as known in the art. 5Conpositions The present invention
al so provi déyntcti¢ dpthodsder Carrsgecting Nuélelg Anedsber conposition conprising at
| east one, at |east .t at .l.east. three, at .least four t |east .five, at
ast <% or ror dedidiee Bicteif Ags bhbE st flon cBbira Bt ek ey ofles
known i n t hehahicat Hathedis®ykhowhd@dhddd (feeNB-, Mkt dt Yl 0fpt) I Cignical
conposition, mxture or form 10 Such conposition percentages are by

wei ght, vol whithegparnsrlyarpdices apinglerstiandest oligonuglpetideayhichgan be spnvgrtgd

sol utions, njxt s [ Ul si -Or ' in the art
or as descr i BoER s aHARIRAY BB G0 R B SRGhdlun 3o B, b0 20
further conpolyserahtibreaith adRAgolyamyrasuistrgthe siapd sebficad 4 enpdar@nie aff a
conposi tion or pharmaceutical. c osj tion 15conpri si at | east one
anti-1L295 @erlgléttheoﬁtrhmlﬁ@%%%%&gfwﬁ%e ehanpicalsyai@gys ol yancandsilpited to

sequences of about 100 or more bases, longer sequences can be obtained by the ligation

of shorter sequences.

Recombinant Expression Cassettes

25 The present invention further provides recombinant expression cassettes
comprising a nucleic acid of the present invention. A nucleic acid sequence of the
present invention, for example a cDNA or a genomic sequence encoding an antibody of
the present invention, can be used to construct a recombinant expression cassette that
can be introduced into at least one desired host cell. A recombinant expression cassette

30  will typically comprise a polynucleotide of the present invention operably linked to
29



or patient in need of such nodul ation, treatnment or therapy, optionally
further conprising at | east one selected fromat |east one TNF ant agoni st
(e.qg., buvonotvizssirted to a TNF anti body or fragment, aPEmiuskéia/0FME9
receptor or fragnent, fusion proteins thereof, or a small nolecule TNF
antagoni st), an antirheumatic (e.g., nethotrexate, 20auranofin,

aur ot hi ogl ucose, azathioprine, etanercept, gold sodiumthiomalate,

hydr oxychl oro%w ne syl.fate, | efI unom de, $l|1f asal zi ne a nuscl e fréEI axant,

a narcotic, "FUHSRISRYBHAU IRy SeAPERESS Yhah M drREA '%‘f‘[)‘)ransaﬂpté%‘? Sic, an
anest heti ¢, R3Q6RbHKEn (Re IRGAkd BRELHEIBdh h&eﬂﬁéﬁo‘ﬁé“dﬁ&ﬂ&@het@ﬂo@éﬁé (i.ean
antim CI’ObI al (e.g., amnoglycoside, an antifungal, an antiparasitic, an
antiviral, and%eba@@@mmot@@whabespmhynd tadipist bwr@‘rsqm dfdhone]cia asdepblhicde, a
penicillin, suI %m de, a tetracycline, another antimcrobial), an

anti psori at |péese]é ¥1°lost eri od, an anabolic steroid, a diabetes related
agent, asm neral In@orﬁblblﬁlbbdﬁ{éﬁ{s; isdlatdayuelctt /@&Nthat s@n%élats@mrﬁotelaeﬁladn@wm

rel ated hornone, an antidiarrheal, an antitussive, an antienetic,

anti ul cer, &TPHwagicyentsgan hmnt@éa@qﬂ larﬁlae ar@ﬁoréra;ﬁt PRSEBINpStPape d@WHSt@B@et in

al pha), a fi]

Leuki ne), an. ?[{m%zllr?%lgbiﬁ %(%1 het&’o% ny nu@leoﬁc?é' ggtﬁggf'segérﬂgslﬁ‘z%lg?gq g

basi | i xi mab,as «yap osdovi fa:gulacba@dpremﬂﬁbfa p&ly@ﬁﬂ%tiﬂemﬂtﬁﬂ)@esen&lﬂ%ﬁm@or

repl acenent drug, an estrogen recep t% ﬁél at or, rledrl atic,

cycl opl egi c CX&APIS) BAOSETNE PERJRGIETS cap baAtieTRe vy Py i vitgo h}/fraﬂat@nr flstit or, a
radi ophqbnn%ﬁal/tok stitfidpoant i depressant, antinani c agent, an anti psychotl c,
an anxiol ytic, ypnotic, a synpathomi netic, a stinmulant, donepezil,
tacrine, an asthrra medi cati on, a beta agonist, an inhaled steroid, a
Ieukotriene nhi bi t thylxanthine, a cronDIyn, an epi nephrine or

anal og, dorn r%l?‘tfﬁgoit&ﬂﬁe fozyne), a cytokine or a cytokine antagonist.
Non-1imting examnllegﬁeseﬁt iAWGHIoR YisBKEIARS td V'&ltdiﬁl@hat bidludRri®Ined nhdiot adigt 0, any
of IL-1 to IL-23. 10Suitable dosages are well known in the art. See, e.g.,
Vel |'s et al moleades of Mrapnesesibirtyentagy hpiiedbodit arg gandtgilly @m;me@mﬂl \étﬂ@)ﬁleand

Phar nhcapoel & B0 eI R et Rl PRe o Tt SR RSl B e na, car i1

(2000), eache@mbint echeiljese ACRSVAN IoRAtinried Ht.igee o posahBdokalt al. Nsubp;
reference. 15Such anti-cancer or anti-infectives can also include toxin

mol ecul es t HeisubglectabsBiprarcach iy dncorrsrated heficwy Rorebyenss- adni ni stered with
at | east one anti Iy T |y
act to selecti veITgl%&% ﬁh%llt‘%gﬁ%egt ﬁﬁﬁgﬁ(ﬂaﬂ%%ﬁ 18&1 |a2§ﬁ{e0?)&?lﬂte %%&H%{B@é cel |
can be a camegkerdbr pxtobegat1on§|1ﬂah&1c@eﬁe®a<llyns pdmmdbeectdﬁut irarfoduemtinlai mted to,
purified or recaonbinant toxin or toxin fragnent conprisjing . at |east one

20f unct .28na|pr%fgfm%>w@1 HoriugPhpehale, recipitate, Of ipg fABPICX it chagged: one of
ricin, di phyperipy, & WRRAMLA k i %@&% TORKAGH

toxin al so |§15?(f udetg%étgr ° dd{%?o%r{g%a%é Q%?g?ggﬁf\i&pr%nu ﬂg?tea y nat%]r ally
occurring, rmkl@nt:anﬂthee(ct@ntdunahmtdahmtteeﬂlsa or viruses which may cause any

pat hol ogi cal con 'ti i.n hu and o i ncl udi ng tOXI shock,
Bhi ch can_resurt I 0o STRNO SR EPRE NGy TRE) B PRl e ap S5t e ¢ ed
to, enterot %&%&@m&c&mﬁ&h bvild @ik BoHthiR sREY RF GhAeki Pn&l—ﬁumﬁﬁaﬁertﬁﬁlﬁﬁérﬁ

enterotoxin (ST hi gel | a cytotoxin, Aerononas enterotoxins, toxic shock
syndr omg5t oﬁnﬁflm thwsgrscrlbed regiapa/tibrsetisdiinding sifcofion kpmslationSER) coding SEB), or
C (SEQ),

Ste eP[EO%CO%ﬁe mature transcripts expressed by the constructs will preferably include a
translation initiating at the beginning and a termination codon (e.g., UAA, UGA or
UAG) appropriately positioned at the end of the mRNA to be translated, with UAA and
UAG preferred for mammalian or eukaryotic cell expression.

30 Expression vectors will preferably but optionally include at least one selectable
30



enterotoxins and the like. Such bacteria include, but are not limted to,
strains of a species of enterotoxigenic E. coli (ETEC), enterohenorrhagic
E. coli (wognii/esivai ns of 30serotype 0157: H7), Staphyl o®0TAI$2013/08E6LS
(e.g., Staphyl ococcus aureus, Staphyl ococcus pyogenes), Shigella species
(e.g., Shigella dysenteriae, Shigella flexneri, Shigella boydii, and
Shi gel |l a sonnei ) Sal nonel | a species (e.g., Salnonella typhi, Salnonella

chol era-sui s, ent tidi ostridiums eC| e

Q3 ostr et et Pigone fegy bdids &guﬁﬂ?uhp?ﬁlmteéf ARG bS Y numy
Canphl obact gihyapehteRdi@ad- (DHFEAIRNE ORACKEY. 413801k, 4 64THEY; Qbeligy; f et us)
Hel i obacter species, (e.g., Heliobacter pyl on) Aer onpnas speci es (e.g.

Aer ompnas s dHI6288ABA NOPES, h@%nldpwmpaﬂhm@womnms(ﬁéé%] awcoplRnelis ecidnas
hi gel | oi des, .Y t Vib
s gel o oesy o o apteaeol Loy Vs oo o, (oo g

aer ugi nosa, faneikdyoapteltodtire, 208 estrRy¢linc 0$Taﬁipﬁb1llﬁdes1sthrh{5 o BNERING! NE,

3rd ed., pp 113, Little, Brown and Co., Boston, (1990); Evans et al., eds.
Bacterial | n Beeolowyl @sheriaanigna or pskawiotioy egyabane POsHs akt entipely HE@rpor@isd 239

254, Pl enum Y, ( nC| pl es
and Practi céllggg&%gf ec e%?}%ﬁpm al\g{gsc?lh rgrﬁ%@&&s %r g‘n thn@&lr\a}lh%alg one N. Y.
(1990); Ber klewerided abst cellsare khben Methe kartVBaiteeblle veobdrh weldbé readily h@ﬁz@cﬁl‘[a@dleCO. :

Rahway, N.J 1992; Wood et al, 15FEMS M crobi ol ogy | munol ogy, 76:121 134
(1991): Mar rskidled aftisap. In@,%ﬁﬁgﬁe%o mct?fo@n?tﬂctc@ﬁg@ st eeHe2p BrelRted BY whi ch

referenggs ug; dn{i‘ﬁg&gﬁét@ttﬁﬂs@mdnr BEA 18L& ?urt té‘cf ﬁéfuf‘s?&%on catloliuc-fi fd-

conposi tions of resent I nvention can conprise at |east one of
any suit abl enaluated irarsjiectlsnl OSHIeCEBIS)pOItam)n nosducnidh edfetnoon ol (bthﬁﬂm,owim metbods.

stabilizer, puffers Os hili res tive, J uvant
or "he ©1 ke SUh R ot it in BEvhaveh & oo abpiey Shaphss LFiaad To
Non-limti ngge)gﬁmyeg%ulgia Cﬁdyﬂermt@q@slpfmpreparl ng such st erile solutions

are well known in art, such as, but’ linmited to, Gennaro, Ed.

Reni ngt on' s Phar rfetdwt pegsdntiBoile ntids preﬁamthnmtlpn@m bwmressa;bm %Mpd\@ed:o
(East on, 5 %) 199 macetlcacL% ?C]lﬁ) | e, carriers. cal b autinely
sel ect ed thi o8¢ %Pat 1°8 FRF 28t hE B e O&H%“%QPPEP% %‘H Bility

and/ or st abialilitiynfhetdd®lo@ilsi fuhdiiodbl regioB&tF diideindg aTegiBe lof addlﬁ@{m Bini
vari ant Corr%glsélls t;!a?t?cu?:rly\,\::ehlalrgelélg%vl\ﬂo !dcr}dst r(]:gn gg gdd%El tg ?hedl\? Stgrilln?uesdof I?lﬁ raﬁ‘zl‘tl;]ody
to improve stability and persistence in the host cell, during purification, or during
subsequent handling and storage. Also, peptide moieties can be added to an antibody of
20  the present invention to facilitate purification. Such regions can be removed prior to
final preparation of an antibody or at least one fragment thereof. Such methods are
described in many standard laboratory manuals, such as Sambrook, supra, Chapters
17.29 17.42 and 18.1 18.74; Ausubel, supra, Chapters 16, 17 and 18.
Those of ordinary skill in the art are knowledgeable in the numerous expression
25  systems available for expression of a nucleic acid encoding a protein of the present
invention.

Alternatively, nucleic acids of the present invention can be expressed in a host
cell by turning on (by manipulation) in a host cell that contains endogenous DNA
encoding an antibody of the present invention. Such methods are well known in the art,

30  eg.,asdescribed in U.S. Pat. Nos. 5,580,734, 5,641,670, 5,733,746, and 5,733,761,
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Phar maceuti cal excipients and additives useful in the present conposition
include but are not limted to proteins, peptides, amno acids, |ipids, and
car bohydreiDes11328®79. , sugars, includi ng nonosacchari de®CTAIS20111080469

tetra-, and oligosaccharides; derivatized sugars such as alditols, aldonic
acids, esterified sugars and the |like; and pol ysacchari des or sugar

pol ynmers), which can be present singly or in conbination, conprising al one

or in conbination. 1 99.99%b t or vol ume. Exenplary protein
exci pi ents ﬁﬁﬁﬁﬂﬁgw%%PﬁﬂW%%%%ﬂﬁﬁr%%ﬁﬁcﬁs human serum al bum n (HSA),

reconbi nant Shumapy@laByebcdll difthres 38 @I fod theCFS&idtion 3N Chel ABbAIKE specified
Representative am no aci d/ anti body conmponent's, which can also function in a

buf f eri ng capdiinsyr vanrgiudercal,ard memnygliye celks, megnﬁnmeﬁﬂbﬂﬂ@nmeﬁmhwétb®|ne,

glutam c acid ar cid ei ne, .l ysi ne eyci ne, isol eucine

Tal't ne. e i B BT obheg Al Ha BFuen AP Pl T B Eroe 1 e
am no acsd icen @lsy bk NSed. AOKeite BY SliifbR: ESCEI 1mh&a@%1aﬁwxgretsﬁﬁg yggti n the
i nvention include, for exanple, nmonosaccharides such ruct ose, naltose,

gal act ose, @lyresdated proipinnbae, besp dpesdencdam thoraie and WsludgiteeeORal ieges, such

as |actose, sharosq, 4BNahese. Lok} obiase: adtRSok ek PpL ysagehar i des.

such as raffinose dextrans and the
li ke; and alcmmb)s CHO ¢hg.as TCENORLAI6, 0 xatdi BSC-1 (agrl tATOC CRIaLE) dotlllinexy! i t ol
sorbitol 15(gl ucitol i nositol and t referred carbohydrate
exci pi ents -esdls %Hpﬁéﬁﬁrhégé}%cqllﬁw@oﬁfgga@é Aer Rt 293 el Ié%a and
raffi NO3Q- cells and lihe 1ik& éﬁ LieQ ?aagaﬂb?@frbﬁcfdfgﬁatﬁ%l%ugg@ 1c29{ T

adj usting agent; typi cal t he fer 1s a salt prepare rom n organlc
acid or bas é?ulﬂﬁeqa@eﬂmﬂba,tMmst Ver(svaridoviddevebragarirg). Boifdrgdlidsscdisch as

salts of C|tr|c ac rbjc.acid, Iuc nic a car boni

P ot SeidtadEus e BhGon SidEiien Aaons off brinropggty Paffiny

tromet ham ngrfi¥SePrM e8lisdRe P9X6mg§9§taée¢1sfmfrt@rﬁcceﬁ’§lsﬁ %ﬁﬁ)@r ORifeyse) for use
in the present COHpOSItIOﬂS are organlc acid salts such as citrate.

Addltuonal|wnd§Baﬁbégt4@ﬂb(6ﬂ(KhéCMﬂm@mNuawet§erHﬁﬂhdeam@ﬁyWBMWc

gﬁggfi)e 5o/ additL L&Rhd @Qnta@gygr,%’% R S pA10EEs 09398 ol ShA R ARTH LR ' ©

2- hydr oxypropyl - Ea@tefssmﬁy&@ét@ﬁ%ﬁ mm)ceup@duymtmnk eR€ gy he folldwaid ng
agents antlnlcroblal agents, sweeteners, ant|OX|dants antistatic agents
sur f act ant s CERIegsioN gyt RAYERGES, Bigk S, Rt nonNEwikgdA0 an QG ONERMABO)A | i pi ds

(e.g., phos Q&# g§ fat g»q |glé§ K t 80 and
chel ati ng agén @B% ﬁ%ﬁ,%é%¥g§§s % ﬁg%%ﬁéﬁd g £&¥%gﬁgﬁgﬁlg§n phg%naceutlcal
exci pients 6ﬁﬂ%¢%2aﬂd€5Bvﬁﬁmsﬂswahuﬁmnbmfaq@ﬁ(phx@h@ﬂg@mneknﬁm@quachrd|ng
to the invention {ﬁrknomn in the ar g,
20  an EF-1 alpha promoter &J S. Pat. No '5, 266 491), at least one human immunoglobulin
promoter; an enhancer, and/or processing information sites, such as ribosome binding
sites, RNA splice sites, polyadenylation sites (e.g., an SV40 large T Ag poly A addition
site), and transcriptional terminator sequences. See, e.g., Ausubel et al., supra;
Sambrook, et al., supra. Other cells useful for production of nucleic acids or proteins of
25  the present invention are known and/or available, for instance, from the American Type
Culture Collection Catalogue of Cell Lines and Hybridomas (www.atcc.org) or other
known or commercial sources.
When eukaryotic host cells are employed, polyadenlyation or transcription

terminator sequences are typically incorporated into the vector. An example of a

30  terminator sequence is the polyadenlyation sequence from the bovine growth hormone
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listed in "Rem ngton: The Science & Practice of Pharmacy", 19th ed.,
Wlliams & WIlians, (1995), and in the "Physician's Desk Reference", 52nd
ed., Mediweal20H¢esm cs, Montvale, N J. (1998), the di sclrosarsesi1ososehi ch are
entirely incorporated 5herein by reference. Preferrred carrier or excipient
materials are carbohydrates (e.g., saccharides and alditols) and buffers
(e.g., citrate) or polyneric agents. Therapeutic Applications The present
invention, in one aspecft, provides.a hod of. prevent.ing or r educi ng

i Ty hy perdPB SoRGT RNt abiue St he e Sria ihadin e He it A SEREL rent
whi ch conprigespRdnt M@bedd 9 thet WP ﬁl@roﬁlfkin_?svm(ﬁﬁﬁ%ﬁﬁ cRAINGiVigoIMBSRES |
particularly an anti body nol ecul e, that binds I'L-25. In another aspect the
i nvention prigvi(t¥s)a Additlvoallnfzepe sageendenty candlisiphgatom in tleshdshepllaenthen i n a
subj ect in need of, treatnent mhiﬁ? congrise adm nistering to the subject a
target bi ndi'nG REAEE MO HIG Yot 4k VR ggéﬁﬁibody nol ecul e, that binds

| L-25. Asthma includes allergic asthna. The above net hods may be
practi ced widdmpoaitgas bi ndi ng menbers (including conpositions thereof)
according to the present invention, which are useful in binding to and
preferably ant ag&ﬁi@ﬂ%@n@e’f%ﬁn@#wlm\zé@ﬁ ahilqant QnedprgpeRindivg prdist i al i n
various dis . i . i i - 25 ifion to
e A R R T

i nf | anmat i ofivesatdénsasix onfloanagged bindBewatmbirsea slesoribBDhere and/or@s khows

di sease and.ulcer%%ive colk%is. The netqggs nar al so be practiced.with

ot her t ar get™ Hiertfh 1yt 458 RERICdIR AP EAR R B RATBEING R OPHER dBRUTRAT £ nd
|'L-25 that nmR¥L Q@rgg@i@éd‘ﬁ‘éﬂc&%a g8 dynsdghel Ot NcdndenREoAMMARAYINGr exanpl es.
Target bi nding menbers (including conmpositions thereof) accordi'ng to the
25i nvent i on maglityes igeid drdnasaketidiedmoftures,saspessibn,(dnmd$ionl ergrofpwlphasl act i ¢
treat nent) %r di a ﬂgsis indhunﬁg fr ani mal subject. Such a nethod of

treat nent orgrj AT QAR EHFTRES DPREY Ude prophyl actic treatnent) may
conpri se adm ni st@mg@itiods SAIhd psdibihtEaendion @i AGthicl Coraprenk 1Akt chelohBet

bi ndi ng nmenber of the invention. Exenplary diseases and di sorders are

di scussed f spiade agkelfrgtive amount of AjceBpesioR dephdrglagiEcySOMPPSIHOR ar get

bi ndi ng el ydi it her e f invent i n .t he
it actor o SreEeEal Ralent T2 RO Rn bR ks Rl IR gl R
subj ect. O iopipatadnt imekedaif is@dtsSmbduliiing fre@meandid thédapy, DptiangBt fulth&idi ng menber

may be used 5to provide therapeutic benefit include any condition in which
| L- 25 has p&PREISEE @kleast one selected from at least one TNF antagonist (e.g., but not limited

to a TNF antibody or fragment, a soluble TNF receptor or fragment, fusion proteins
thereof, or a small molecule TNF antagonist), an antirheumatic (e.g., methotrexate,

20  auranofin, aurothioglucose, azathioprine, etanercept, gold sodium thiomalate,
hydroxychloroquine sulfate, leflunomide, sulfasalzine), a muscle relaxant, a narcotic, a
non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a
local anethetic, a neuromuscular blocker, an antimicrobial (e.g., aminoglycoside, an
antifungal, an antiparasitic, an antiviral, a carbapenem, cephalosporin, a

25  flurorquinolone, a macrolide, a penicillin, a sulfonamide, a tetracycline, another
antimicrobial), an antipsoriatic, a corticosteriod, an anabolic steroid, a diabetes related
agent, a mineral, a nutritional, a thyroid agent, a vitamin, a calcium related hormone, an
antidiarrheal, an antitussive, an antiemetic, an antiulcer, a laxative, an anticoagulant, an

erythropieitin (e.g., epoetin alpha), a filgrastim (e.g., G-CSF, Neupogen), a
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consequences. Thus, in general, the target binding nmenber of the invention
may be used in the treatnent of any condition associated with an unwant ed
Th2 respomeeonri12sippe- 2 responses. For exanpl e, the targeCThispditngi4enber of
the invention may be used for the treatnent of allergy and asthnma,
particularly asthma. 10Anti-I1L-25 treatnent may be given by injection (e.g
i ntravenously) or by local delivery nethods. Anti-IL-25 may be delivered by

B epar at | onSUEHTTOBIL TYrC S dieBines ap Jour BUROR iR rE o e anor o
adm ni st r at i; Qi uRBYupRRessiet 82 J1 BRIBMab NS RBYSIROSRETIA), § BANARhSHhSTd 65 Of

the treatment, by special considerations for the 15di seas€, to optim se
efficacy or hpunmemepiasgn@ltdwgfan esftagen receptor nwdaka@mr@lmmdeatw,tahyclhplegucesent

d d d
A S0t PSR PP RS, BB AR St R O (i s

bei ng suffi aheddprétat haiinheneideht, h@aﬁnﬂ_lg et an SUedyhenafyphotiay be at | east
anelioration of at |east one synptom e actual anmount admi ni stered, and
rate and 20 sympethewiipe, @ﬁtlmmnhud@mmﬂdﬁcrnm pIp aﬂ@ﬁ@ﬁwd@ﬁﬂ@m@ hetst agosisand
severity of i C ﬂ%‘f@l ,

deci si ons on\qgﬁ{aléd}t‘%tg cd Qléu'i(%‘&{ ﬁg mhtltgllgﬁ‘rzt[aféleo BQ‘FI fy 0 g} an%I’pglephrlne
practitioneros aﬂzﬂdg alohese apda CRlImdophe)y mwﬁpmmpalcgﬁoeuﬂmmgomﬁt awhi body are
wel | known in the art; see Ledermann J. A et al 1991) Int Cancer 47:
659- 664; BaduHtnecxenplesel sych cylogey inglydedugre I}Oﬁifﬂﬁ%es’nwg%ftlésl tonig-23.
25Radi ophar RBGEbIEld6&ess Arc wekPkdar in the art. SRS $€( £l03gs Wi || depend upon
a nunber of factors, gi\%snaclz l}ﬁ%ng vvhel%lheerathe an |bod1 'I;S fosr di agnosi s or for
treat nent, tPrhermacpélempg} Hamdhocnloambﬁdtthm App]atdncnnﬂiahg@&tz&nlford li&onpr eci se

nature of t nt i e.g. whaole antib fra nment bod . and the
e of anso@lt baR B deth et POk Betrra e acing ba e EiieR poay
A typical 30aplstHPoybIRARS, Mohh LRRIal eaﬁm@do@m@cmomch rdfe@Bcesafdedihbly May

be adm ni stered |ntravenously as a bolus or as an infusion over several
hours as appresppairatcd hewimlphicdsrenache reqw red dose. O her rmdes of

adm ni s Eati on ircéclﬁﬁde |ntraven us i nfusio over ietve al 1 lgr %o achi eve
a simlar total cUSHFATTHECHISH 1‘%‘?‘%@ <] %98318‘3? T O IPRGEECE Pabtfent of
an adul t patak@RtatedMbb@ll, B&YorkeulREOPOFI-adialstare@@jth ot REstloak aftibddgdrogheand 5
infants, and al so adj usted for other anti body formats _in proportion to

mol ecul ar weVFYREL INVersign el loxiveian ptipeplyacely salecygly il thapgidolpgingoll orweekl y
or monthly iqgr *fﬁ% ?ath@lto fc*}%u%éﬁé SEA 0, Of ot}l& eﬁhy h%)?lﬂs can be, but ar@‘n{)f”t her

node of admi nistratfon e | 'oys precoa I'ng O or o ervvl Se 1 n¢orporation
into, indwelliniiteg tdepiritied or fevombitianhtok ieoraptinfegnemoeomprisingantiédsoehe Wi |1 10
be determ ned by neans of appropriate exp

Al tib )
mol ecul €0 n faRghionplcatalo¥ie dowaadilord it 42 ot @EQ‘Fg‘E f?wvéhkeﬁﬁr?np @rf]aa%nhl@ﬁ%lé
fr agnent, s Lﬂ&)nn aaSYé: ()ﬁpt})xﬁ)lr 01S£J5_é.’ct%r§ll' ?Jll@ﬁtﬂetf%y to&f@ﬁ@ﬂ%ﬁd?@%ot%%@t&ﬂﬁs

advantage of a relatively short fe and less risk o
activati on, amkhﬁ&homypmduc@cljaemymﬂtureﬁ}eMwmmg usttert iongeco@busnebactegiawhi ch

gives rise to platelet activation cp uld be 5ei.t her of d‘otﬁ5 nol eclJI es or

of 1L-25 wi t'HY 1ph may cause &8y pfl%lp ogied] copdifion in humans an er mammals

including toxin shock, which can result in death. Such toxins may include, but are not
25  limited to, enterotoxigenic E. coli heat-labile enterotoxin (L T), heat-stable enterotoxin

(ST), Shigella cytotoxin, Aeromonas enterotoxins, toxic shock syndrome toxin-1

(TSST-1), Staphylococcal enterotoxin A (SEA), B (SEB), or C (SEC), Streptococcal

enterotoxins and the like. Such bacteria include, but are not limited to, strains of a

species of enterotoxigenic E. coli (ETEC), enterohemorrhagic E. coli (e.g., strains of
30  serotype 0157:H7), Staphylococcus species (e.g., Staphylococcus aureus,
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If a whole antibody, is used, it is preferably in a formthat is unable to
activate and/or destroy platelets. The 1g&4 isotype or alternatively

"desi gnerwoizeati2p®3 derived fromthe 1 gGl backbone (noveCTRS2¢e/080469
constructs W99/58572, Cark, Arnour, WIIlianmson) are preferred choices.
Smal | er anti body fragnents may be used, such as 20F(ab')2. In addition,
whol e anti bodies or fragnents (e.g. F(ab')2 or diabodies) with dual epitope

specificity (e. for the epitgqpes, recognized by sckFv 2C3 y be used.
A Chough su L IoSHBUPHSC g B Bho EoepdBe B ety el i
associ ation f[e@h&i,t%ige'ﬂgib]y&&m%hd KRLLRNA %ﬁeﬂ?galﬁl'éh@ﬂaf’sllp%ci%h{eﬁ%};Sagglbﬁéﬂa

Target binding nenbers of " the present invention will usually
admi ni st er edyphi, S8mphadlafchplorafuia Sahnenvdle eoteritidis), ddapodiuti geciesfd.ch may

i t : t in additiop, to.the t t . bi.ndi nber .
A target bi g hENERR RN RaiDuR B Gy Badi e 8Bk AP 5
conbi nat son spidids (@@h@'anﬁ;ﬂhﬁ&hﬁ@ﬂ}e@mi,@dﬂi‘ﬁﬂo&cwﬂ fdtad)eHUBdBACRE sifRitd Rl al | y

dependent upon the condition to be treated. O her treatnments may I ncl ude
t he admi ni stifdiob#ieratyl@0shetoaINas thesies (af- Haiomaqnas periagAgamagiaeh as

non-steroid iz 1 tQr . . i1 r

i bupr of en o?llyf?g) %%%’6#%%\?‘% C%Eﬁ%e ggg Szolﬂl%ﬁlagghlﬁ‘%fogﬁshg;ersBﬁgﬁ%g‘;n%%ﬁé%’r ation of
anti - emet i csVibaos ¢peeicadng. ni frioaichelvraef Vatkriok paaherasigtiaisheklcbaeipoypacicact i ve
agai nst asthma, generally a bropchodil ating agent whi chmpr oduces ai rway
rel axation Gre¥IPRORERCTHEAA, RIGEIFHUNRICCie S ¢&- brtia- Hyd N IFRNAL .

sal butangl, \EBICRYEN0 ., ff POSI UML HOTPOLNERDE BoSLRI Q0. Bla ANUL t oF

of PDEIV. Assay net present invention provides a net’ho
conpri si ng daewriabinfectiahd oflmgatn: Bgidegidbgyandgatoldhdidngpdaidéd, as

provi ded hergein to I L-25. not e i ndi may take place in viyvo,
B o e T oot SistierCooot FonRer Yokt Fous Bendih Bt iBer Rupd Pacles ol o
aci d encodi ngfeaisRMHetastd, B FY, CRIBIEN LifhgitbndTAY Yt @O0 RIRRAGW & a¥idds 0, for
exanpl e in ELISA, Biacore assay, Cctet assay, Wstern blotting,

i mmunocyt ocHdwiMenck Mangat.hotbreddion Mer¢kamddro. alRdhivyt IW.Jehi08RaNVogd aply .

Quanti et o By Bk Pt BB e ARIER T EPuk i T kelfec @S aliore.

whi ch may be 11505900 tAgB@BENts of Whieh@sferences are inbb§of@erértivéll/ihefeidby ant i bodi es
on a sanple may be determ ned by any appropriate neans. Radi oi nmunoassay
(RIA) is onéefiﬁfﬁé@?bi lity. Radioactive |abelled antigen is mxed with

unl abel | ed anti gefglﬁ(cBHl o%iﬁ&&s (ﬁqg@grt%éed@' eﬁii&@%ﬂfﬁgﬁep&ﬁg}rfsg af 1885t BRL bPody.

Bound antigen is ysicall'y separ romun ant1 den and the anount
of 20 radi oaay isvieabdnduxgiéany xouinds, bot tididinatditbatncaiebrkion, sabilizdhbuffase

antigen _there is i he test sanple the |ess radioactive antigen wil] bind
to tﬁe 2Bt 66]6@,_?@@%@%}]@1@,@@%%&?%, adjuvant or the like. Pharmaceutical?y acceptajble

auxiliaries are preferred. Non-limiting examples of, and methods of preparing such

sterile solutions are well known in the art, such as, but limited to, Gennaro, Ed.,

Remington's Pharmaceutical Sciences, 18th Edition, Mack Publishing Co. (Easton, Pa.)

1990. Pharmaceutically acceptable carriers can be routinely selected that are suitable for
25  the mode of administration, solubility and/or stability of the anti-IL-25 target binding

member, fragment or variant composition as well known in the art or as described

herein.

Pharmaceutical excipients and additives useful in the present composition

include but are not limited to proteins, peptides, amino acids, lipids, and carbohydrates

30  (e.g., sugars, including monosaccharides, di-, tri-, tetra-, and oligosaccharides;
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bi ndi ng assay may al so be used with non-radi oactive antigen, using antigen
or an anal ogue linked to a reporter nolecule. The reporter nolecule may be
a fl uorocNpang/12pdeesphor or | aser dye with spectrally i oraiSed1absiey pti on
or em ssion characteristics. 25Suitable fluorochrones include fluorescein,
rhodam ne, phycoerythrin and Texas Red. Suitable chronobgenic dyes include
di am nobenzi di ne. O her reporters include macronol ecul ar col | oi dal
particles or, particulate materjal such .as |atex heads that are col qured,
agnet | o or AT HiAGARATSI AR CbRBIsodReaF Ry o ErR curyabr DS 3int o t ha
can directl YoBfaddighidRk kYo PUBAS! RAIARLE be prddRlsmglyPolIR c¥mbHAlibY,
observed, electronically detected or otherw se recordéd. These nol ecul es
may be enzymespyiking lalanatoa inyeenbisatemi b 9%hay vaaghslcopyolmec Raemgplagoproteis or
cause changes .in el.ectrical properties, .for exanple. Th be, .

ol ecul ar |y BIRHQuOS HEHm BT A vact s dhtan s Bty Bt b mbinaryy

stat es resulhunial athaiiaGrE ), §Elatin, HASGH,"2al 1RANGO RRpiletiBatiie a@iThS 8¢i@ABtbotyeY
may include chem cal entities used in conjunction with biosensors.

Bi ot i n/ avi dicAmpPnditstihighseanabiodunetion inaduslicrag Faackindsgnda dauneehednd. on
systens may D egi I . e 1 ndi vi dua
antibody-re8%§?§gﬂ%%ﬁ?%5§Fggwh%§m%ggaéggﬂﬁgﬁﬁgggbéﬂ%%%%tE?#%g%éhgbsolute or
rel ati ve datislafcitehealire| extidniad)ph&odyakihe) dspgtante, s@hibk ¢ike I0fa@efealedand
test). The present. invention also provides the use of a target

bi ndi ng nenﬁéﬁn%§néﬁﬁﬂémﬁ%r measuring antigen levels in a conpetition
assay, fpat is t@a%@&hyﬁra@@éﬁ%@;gerﬂg sTRBRUG} DS ihfife nG¥&I nﬁfl 1, FGE ka1
sanpl e by enpl oying a“target Dbl nding nmenber as prOV|éE %y the present

i nventi on i manosarwhaidesisuch @ssayose;lhilsosepgaldntosahgneost he-rmnpky sorbase,

separation of hbhound from unbound. antigen is not required. .Linki )
T apor ter ol e e S ARGt R g UG, (St Oh oy s ane Sk
optical changssa&hbfidesOfichiad el MBodeSmREitHRSHRbdexirhs, dErah&RALIRE, Jx@l ecul e
may directly or indirectly generate detectable, and preferably neasurable,

si gnal s. Théhd likk agéalditolsepish ne manpitdcxildel, maltitplelagiitobotylijol serbitaldi r ect | y,

pepti oo Bondlnayo iR BRLFe BR o RbmBT RuRR AV sadont BOABE Ee t Bt on

encodi ng antpr&emtyinddiioh QROMbAHi 10Nt BEIEE and raffinosthe present invention al so
provi des for measuring |levels of antigen directly, q§ enpl oying a target
bi ndi ng nenber addsrcampgsitions i@ alsevadpdonbylder wrarbidustingagpitoveirady.

cystem, 25T L B b e e, A6 n o838, Ry B A T
descri pti on opganéxaipbetssutiodi sakndBciatc dciie abqvignttidnglicddiondd, carbonic acid,

20  tartaric acid, succinic acid, acetic acid, or phthalic acid; Tris, tromethamine
hydrochloride, or phosphate buffers. Preferred buffers for use in the present
compositions are organic acid salts such as citrate.

Additionally, compositions of the invention can include polymeric
excipients/additives such as polyvinylpyrrolidones, ficolls (a polymeric sugar),

25  dextrates (e.g., cyclodextrins, such as 2-hydroxypropyl-.beta.-cyclodextrin),
polyethylene glycols, flavoring agents, antimicrobial agents, sweeteners, antioxidants,
antistatic agents, surfactants (e.g., polysorbates such as "TWEEN 20" and "TWEEN
80"), lipids (e.g., phospholipids, fatty acids), steroids (e.g., cholesterol), and chelating
agents (e.g., EDTA).

30 These and additional known pharmaceutical excipients and/or additives suitable
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Exanmple 1: Ceneration of M6, a high affinity humani zed | L-25 anti body
huDD31, a humani zed (CDR-grafted) version of the nmurine 2C3 nonocl onal
anti - 1L25wvearvitbiassp; was chosen as a parent nol ecul e for PChaSg@En®Bs@E6e on of
variants having inproved binding affinity for 1L-25. The kappa |ight chain
sequence of 5 huDD®1, excluding its | eader sequence, is shown in Figure 1
(SEQ ID NO 2), wherein the am no acid sequences of the CDR | oops, as

defined by Kabat, are underlined. The sequence of the hu 1 heavy chain
(SEQ 1 D NO. 497 1 e s e MRS HPRLEOBing JRd e T YRS Sk AR AE) B 8BafiEnés of t he

CDRs, as defiispadn biteKaRain: TRE ScieRdesIFritele o PRIy So@l 10 WNEMAs & RH2. 5
R7 1V. The generation and characterization of murine 2C3 10nonocl onal

anti-1L25 arWilbody (195demdii Bed Physitian'e Deslt Rofeadncgh plided.i Medidal.

PCT/ GB2008/ 1365 blish b 200 W2008/ 129263
Comt onc g ot TheRios BT 4 DodD. M SR f Sl B e e b el e .

To _gener at e héasin By tderehed RRIRGBEd chitire Br lcgbd didiil Qdre @8rbBRpE O (k. %he
huDD@&@1 sequence were constructed using standard net hodol ogy. The Fab

libraries 15¢esharigrssndaldig asd buifys (gl eitra) prradsmepapgenéhowi ng bi ndi ng
conpar abl e or better than huDDE1 (1g4) by ELI SA were sel ected. The
Fabs were converted to mAbs as follows. A conbinatorial library of 5

di fferent | iTttapetdd Applavadois di fferent heavy chains (including the huDDX1
| i ght and heavy chai ns) was designed. The |ight and QEavy chajins used in
the library diffdle@roentipysntionenane st PR 3 mefhed ehierendBRP  and CDR3

. o m ' . i aht
am no agp ?%ﬁiécegﬁx{a%pgrlp&g?spggﬁ%g@ﬂ aéh(g%?@t V\g < SRURARPm nlé%éé BPurLfRRR: |1 of

and heavy chal ns, re constructed, expressed in
HEK293 cel | svlath smmprises edthmisterchgparthd subkct £tacget bindidpemmbber, pasictledy ed f or

I L-25 binding.affinity, cellular_inhibition, and. receptor inhibitio S

ol Lover o5 raBshimotie Gl e i S R e it aaes Sl B sa
and Bi acor e JpihRdbRth As&RYSg oraRsital@ind AV N8jat el of §8Ambhahied PM for
human |1 L-25 and a KD of greater than 100 nMfor human IL-17A, C, D and F

wer e sel ect edmpQeds|adhunisicring b the enbieeis targseleigdi g meanmhgr apasticuhathran TK- 10
human r 95 al antibody molecule, that binds IL-25. Asthma includes allergic asthma.

The above methods may be practiced with target binding members (including
compositions thereof) according to the present invention, which are useful in binding to
and preferably antagonizing action of IL 25, with therapeutic potential in various
diseases and disorders in which IL-25 plays a role. In addition to asthma, such diseases
20  include other conditions associated with inflammation, such as Inflammatory Bowel

Disease (IBD), e.g., Crohn’s disease and ulcerative colitis. The methods may also be
practiced with other target binding members (including compositions thereof) which
bind IL-25 that may be obtained as described below in the accompanying examples.
Target binding members (including compositions thereof) according to the
25  invention may be used in a method of treatment (including prophylactic treatment) or
diagnosis in human or animal subject. Such a method of treatment or diagnosis (which
may include prophylactic treatment) may comprise administering to said subject an

effective amount of a target binding member of the invention. Exemplary diseases and

disorders are discussed further below.
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30carci noma cel | -based assay (IL-25 responsive; |1L-25 and |IL-8 readout;
capabl e of discerning difference between soluble IL-25R and parental mAb)
and a CDMWODotel2Bsobased assay. For the TK-10 assay, mAbecCaitspéiapsngs an | C50
that was | ower than parental huDD®1 anti body and >90% i nhi bition of 1L-25
rel ease at | OnM mAb concentration were 5sel ected. For the CD4+ T cel

assay, MAbs causing an inhibition of IL-5 production that was greater than

or equal to that exhibited.b arental h 1 were sel ected; Receptor
inhibition was a é%gré’éf“@gil%‘éeg‘s W@&g@g}%ﬁﬁ% %I(lnA“dmgacomPOS“ ons

el ect r ochenmigh 83 MEFELRER Nt FNHNOR SRR bA medRAdbdabesitiatiahiich, 108
greater than 3-fold decrease in IC50 of IL-25 binding to receptor relative

to parental hvoPDG8aniard sWpely. at a 10 nM mAb concentration were sel ect ed.

Based on these criteria,. .9 .candi date S sel.ect.ed (Fiqure . I
candt dat es. showed b Hiee LR RLE RN HrEh SrEfat S B Y i

SE- HPLC and td pRaicRAGEpAitiefbiches imdlede axiioadsiod ih WhidaR2IS @RGatheldgidaed usi ng
standard protocols. These 9 candi dates were then expressed transiently at
10L scal e i §owysaneses. hhst By 2egoahyhq @rgof bndinggnepberiafithedinyeritiog mbesel ect

SuRe (CGE Heal ' i o f '
bﬂf?eﬁed saﬁ?%g&?ngkhgﬁg§§ghg%ﬁ?%%?%g¥0$%§8ﬁﬁﬁggggﬁﬁ%@%ghgggﬁﬁggégﬁor each
of the 9 cangidats’pomdbs Passxasm@lel fheaati hinding heviedr o DI amvedti 20 niag b wEa0 1

Each of the s was also tested for expression |evel, identity (SDSPAGE),
sol ubility, f&g@fﬁéfgétmeah%%@rmné)%sth@&?sPalf%lﬁévaﬁth@ﬁm modi fi cati ons,

prot ei ngrot ei n ider1ass iRfimcANaPss JRLH 8) iSRS (b QUAGe RGN and
assays. geveral 5?{tLe %5ﬁﬂ?§ateaﬁggggﬁngP§§% é%gb%bifgﬁﬁggygﬂyfﬁﬁ
concent r at i aerlivédrpmeyhaelsd @ nanld/2r mande delivaindebyShBeRACdatat tbcBiolbeC profil es
when expres urified, . and 25 %gcessed.undeﬂa®%gndard condi tions.

e mab, - doaiitiag i s Sdlekiel QAP G RRGF G G e 3588 ¥ super  or
expressi on |sgNesitof) BheSPhdRuld §adnliMSiatRin fdyokd ddi&dhedby0thei N aggregati on
upon purification, "and absence of undesired post-translati onal

nodi i cat i ompbysiprabemiiqal phasrasérstichokthe seitorest, dydpeildansideratiguor the

purifi ngi Or}i’isegfsoe, to optimise efficacy or to minimise side-effects.

In accordance with the present invention, compositions provided may be
administered to individuals. Administration is preferably in a "therapeutically effective
amount", this being sufficient to show benefit to a patient. Such benefit may be at least
amelioration of at least one symptom. The actual amount administered, and rate and

20  time-course of administration, will depend on the nature and severity of what is being
treated. Prescription of treatment, e.g. decisions on dosage etc, is within the
responsibility of general practitioners and other medical doctors. Appropriate doses of
antibody are well known in the art; see Ledermann J.A. et al. (1991) Int. J. Cancer 47:
659-664; Bagshawe K.D. et al. (1991) Antibody, Immunoconjugates and

25  Radiopharmaceuticals 4: 915-922.

The precise dose will depend upon a number of factors, including whether the
antibody is for diagnosis or for treatment, the size and location of the area to be treated,
the precise nature of the antibody (e.g. whole antibody, fragment or diabody), and the
nature of any detectable label or other molecule attached to the antibody. A typical

30  antibody dose will be in the range 0.5mg — 1.0g, and this may be administered
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Exanpl e 2: Characterization of the Mo Anti body Materials and Met hods LS
174T Human Col onic Epithelial Cell Assay The human col onic epithelial cell
line LS WOTD0(10R23388) was obtai ned from5 ATCC ( Manassa®CTNAR01A080469

mai nt ai ned in Dul becco's nodified eagle's nedium (DVEM (1nvitrogen,

Carl sbad, CA) supplenented with 10% FBS, penicillin and streptonycin at 37C
under 5% CQ2. Cells were seeded in a 96-well tissue culture plate at a

density of Ix 105 cells/mM. in a tatal. volune of 100)11 and allowed to
attach over ARRENOYSEY a5 bojpy %foa&.aeén@&)@ngﬁaf Wr%%g B PEHSH %B?@&HW‘% h

recombi nant (huERRirdPddse 20thRF Rb8é o @RIISEAIh ML AudPRLaMuasPIY: Of
| L-25 protein (IOng/ ML final concentration) m xed with varyi ng anounts of

anti-IL-25 amqrdddwrSL it gchicrd aisrmidartthiabenmilatik diist.ukliior agfosh&irfa-dimgde di | ut i on

series andlnc 7Cf hr . | | tl

ol v ot od et SEabiqut bRl Wb pr g PR BEIR WESHHERAN ox and
cells wese tuliraﬁtsl ARUDRY RN bGIBE arft®odyt Borddlyin peafloitidretofhat@8arwesightt hen
15centrifuged at 1200 rpmfor 2 mnutes to elinmnate carryover of cellul ar

debris and éﬁrgeémﬁatﬁarrﬂyhﬁergpqaﬁ@raté@rlr eptesdvenkly. agskly s nohlpreervalsi #dhan

ELI SA forma e nneapolis, MN). Results 20Sequence anal ysis of
Mo reveal ed dés(cﬁ‘%'[{)) I%¥§# @Flggnam no aci d substitutions relative to the

huDD&1 sequence,A élrthepmodbbCidn@iserapsres@ploys prebbaingloR3orafthdrivesel i ght chai n
(see Figure 3). The am no acid sequences of the Ilght (SEQ I D NO. 5) .and
heavy (SEQ MESORRraor-imiy. sdvsilingsdeyifss iRemhichrrgsontimaal amaat olrangbady ‘éﬂlﬁ

was det gpm R BleB%0§ah® ol bl Aghepff i nity for human IL- 25that
25is 3-5 fols e{&‘ ere tganatﬁg %%??I%fat &gife SDts)Gel for human 1L25 (Figure

3). Moreover, I\/B Amamtrbeﬂpntoilacalefmrsombpﬂﬁerr@dsembochlmdnmof thleum:bnhum’a | L-17A,
G D SRSEhER AL AL oD LR ASEST SR AT S, ok
cynol L-25 Waaﬁvziﬂ%ge(@‘ta%@laﬁyel?@h&ﬁ ha1Piiteyand less risk of platelet activation, which may be
caused by receptor clustering. Clustering which gives rise to platelet activation could be
15  either of IL-25 molecules or of IL-25 with FcyRII molecules, for instance.
If a whole antibody, is used, it is preferably in a form that is unable to activate
and/or destroy platelets. The IgG4 isotype or alternatively “designer” isotypes derived
from the IgG1 backbone (novel Fc gene constructs W0O99/58572, Clark, Armour,
Williamson) are preferred choices. Smaller antibody fragments may be used, such as
20  F(ab’)2. In addition, whole antibodies or fragments (e.g. F(ab’)2 or diabodies) with dual
epitope specificity (e.g. for the epitopes recognized by scFv 2C3) may be used.
Although such an embodiment may promote receptor clustering, a high association rate
to individual receptors may rule out this problem.
Target binding members of the present invention will usually be administered in
25  the form of a pharmaceutical composition, which may comprise at least one component
in addition to the target binding member.
A target binding member of the invention may be administered alone or in
combination with other treatments, either simultaneously or sequentially dependent
upon the condition to be treated. Other treatments may include the administration of

30  suitable doses of pain relief drugs such as non-steroidal anti-inflammatory drugs (e.g.
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within 5 fold of human 1L-25, inhibition in receptor ligand and TK-10 cel
based assays. Using these criteria, it was determ ned that M6 bound to both
cyno- andworosl¢12bi0725. Using the cel |l -based assays descrchas2ém/obdanpl e 1
M6 was shown to exhibit increased receptor inhibition relative to huDD&1,
di splaying a nore than 3-fold 5decrease in I C50 conpared to huDD®1 (Figure
3). In addition, using the cell-based assays described in Exanple 1, M

e TR e B M e B e 2RSSR ool o
epithelial Gahlinidsdan ofEhGUIRECSHr BRGIRR)istrARN FTaliRdst@he daRe bbRpsuAbove. 10
Exanpl e 3: H D Exchange nmapping of the epitope in human |IL-25 recogni zed by

M6 Summary active againFhastipus.@enerelle pibtanskoditating agent mhidbprodesgairved by t he Ms
ant i body was _jnmapped usi ng ExSar TM hydr ogen/.deut er i. exchange mass
spect r omet 1y RRRICB SRy o TS VR Sl o dh TR Ao R HIRAY on, New

Jer sey) . 5Matsglctdrsl) adisbdvizh Redsodlycakd, gR8Jill O6Y SneipRibabt GIPISIIV. M zat i on of
IL-25 (1) Thawed IL-25 on ice (2§ Split into 18 x 100 [LI, aliquots and

froze them except one 20 (3) Mxed 10 IA of 0.28 ng/nm (16.61xM of 1L-25
with 30 1A pappsthogy 7.0 in water -> [IL-25] = 0.07 ng/nL (4.2 1i M)

4) M xed 40 tiLgf 1 yvar | i Ut ] jected 55
Ei{ into the ExS eé@%%%%$$au%ﬁf%?HﬁgggggﬁggE%ng%@%%ﬁgﬁgﬁﬁégg?kﬁied pepsin
col um at 2®dndihg of ntarget bintlfrgrm@nRs a§ PrddbdédTHesein o H20J. Ag ApteBepich binding

fragnents were | oaded onto a reversed-phase trap.colum apd desalted with
buffer A at %daﬁﬂlﬁ?ﬁwwp Cglp WIPS?B@EB%WIOBQB?F%M%%% Fared by a

g{}/o 8 Hgg! qgﬁ()\gf‘%@@% aggaigg ra?n_ﬁltir%@min@ﬁlg R%ver, #WmBUlkEpIaB: (PR ARt ONi tril e,
example in ELISA, Biacore assay, Octet assay, Western blotting, immuno-
cytochemistry, immunoprecipitation or affinity chromatography.

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

15  of diagnostic interest.

The reactivities of antibodies on a sample may be determined by any appropriate
means. Radioimmunoassay (RIA) is one possibility. Radioactive labelled antigen is
mixed with unlabelled antigen (the test sample) and allowed to bind to the antibody.
Bound antigen is physically separated from unbound antigen and the amount of

20  radioactive antigen bound to the antibody determined. The more antigen there is in the
test sample the less radioactive antigen will bind to the antibody. A competitive
binding assay may also be used with non-radioactive antigen, using antigen or an
analogue linked to a reporter molecule. The reporter molecule may be a fluorochrome,
phosphor or laser dye with spectrally isolated absorption or emission characteristics.

25  Suitable fluorochromes 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

biologically or chemically active agents that can directly or indirectly cause detectable
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45 (9) Peptides were detected by mass spectronetry Il. Inmmobilization of
M6 4.1. Experinental Procedure for Inmmobilization of M6 5 <Conjugation of
anti body wo20he128®3i n> (1) Thawed 1.5 ni of 0.96 ng/ nLPEB/USR011080462) Used
4001xL (refroze unused material) (3) Added 4 ng NaCNBH3 (87.5 linmol) to a
1.5 mL screw top vial -> 40 ng of NaCNBH3 per 1 g of POROS AL 10(4) Added
4001xL of the anti body solution to the vial (5) Made sure NaCNBH3

di ssol ved befor a di n resin of P AL in the
vial (7) | nolEARde ?N@gﬁlgu@( SFRG ’rf‘é%{féli"%%ﬁgéf‘etre% dor %@ﬁ%\c 15% P dgi s AhSRaki ng
for 3 h md18ul A8 SerdQhik v%@h%l}%fe réRA&Xhef dedeB Mr%ﬁfﬁ‘z%@%oloﬂrs%rx
801xL portions, one portion 15 per hour -> [anti body] 0. 48

[ NaCNBH3] = cBus@ olgitges il Na@§OHl|prepettick, Mr example( Jheyr h@yr’ﬂemlmﬂm’se@haﬂde,n at
room t enper at xt ur

Bs butfer, it PeOERt keplop P S ererbalt Rou bty TBRu e R appi ng
sol uti onsby abBtothiiehs22 @niidstonef TRENHAQ M dR&hEMWaFeiiticd Bsedd@rshjulction 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 in samples
10 (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

15  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 or non-covalently. Linkage

20  via apeptide bond may be as a result of recombinant expression of a gene fusion
encoding antibody and reporter molecule.

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

25 Those skilled in the art are able to choose a suitable mode or binding according

to their preference and general knowledge.

Examples

A description of example embodiments of the invention follows.
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= 1.012 g/m., 83 mol, - 1 M to 3.5 nL PBS, pH 7.0 and adjusting the pH
of this solution to pH 7.2 with glacial acetic acid (- 200 [LL). A final
vol une ofwoOhe1liseBuri on is close to 4 m . (12) 4 nyProfr/uNa@NBBB6NAS

di ssolved in 500 tiL of the capping solution -> 25 [ NaCNBH3] = 8 nyg/ ni,
[ethanolamine] = -1 M (13) Resuspended the washed dried resin in the
NaCNBH3 sol ution (14) Shook for 2 h at roomtenperature (15) The

m xture was filtered and was W t.h ¢ s anmount_qf PB 0 using a
f T ter Crunndams (56t @iaidndbiict AR ShnREked 1t 25gnbsoad pas burf or
pH 7.0.  (17) St onemhddehamaHged @Dﬁvérﬁﬁécglvefs[bnrcﬁftﬁé ﬂlﬁﬁﬁé 93 &londclbnall I -
Experi nental Procedure for Binding Capacity Test of M Col um <Preparation

of Buffers>asg{i 1L2Pa@tﬁmdydwwh@m1caswmr@1t npHe@Ofor thengemeratip2 pf Pty ed 50 vl

citrate, Foschol i ne- 12 6.0 i r . (3). Prepar.ed PBS 7.0 in
St or Cay ke SRR Binte iy fortf 88 1Ee kil B RRRE Sl RRes 8 et 1y
Test > 105( ShuBADEAD ceLdiAR itk 1ddodeuiies, 19§1€dﬁﬁﬂ1nVF1 e 808 EQLIPNOVD, GawRled to
POROS resin using a 5001xL/mn flow of buffer A 05% TFA in H20) and a

2.1 nm x 30 thisngiagidssguancesd! the Cliknlonns, e defined d?ablah@rfam epapd- dbeum

vas pl aced 0yl LERETIBHIGAILNOlndhy B NSNGL | B5Ly Lordul ARG MeS

set for delive ure reagen

15m cr onet enhd aiminowaﬁl q@h@@ed of thel@]]nles \wh tihﬁﬁeldebyi Kigbiat, aké melctldtedf huDOGO D
reagents and_ sanpl es. The antlbody colum was equilibrated with 2 x
2501xL of " Blefkdpwpras R@ﬁ?e%LRJ pH pd %geqeéatw@%dtch%raﬁﬁl%?mflwén%ma@ﬁén at the

end of the |diRcloRalBtEDY" ﬁtlB(ytS/ iR HedcBibBEH nfrational Application No.:
PCT/GB2008/001365, published on 30 October 2008 as W02008/129263, the contents
of which are incorporated herein by reference in their entirety.

To generate variants of huDDG91, phage display libraries based on the
huDDG91 sequence were constructed using standard methodology. The Fab libraries

15  were panned against biotinylated IL-25. Fabs showing binding comparable or better
than huDDG91 (IgG4) by ELISA were selected.

The Fabs were converted to mAbs as follows. A combinatorial library of 5
different light chains and 5 different heavy chains (including the huDDG91 light and
heavy chains) was designed. The light and heavy chains used in the library differed

20  from one another in the light chain CDR1 and CDR3 amino acid sequences and the
heavy chain CDR 3 sequence. Using these light and heavy chains, a total of 25 mAbs
(IgG1) were constructed, expressed in HEK293 cells at small scale and purified. Each
of the mAbs was tested for IL-25 binding affinity, cellular inhibition, and receptor
inhibition as follows:

25 J IL-25 binding affinity was determined using standard IL-25 ELISA and

Biacore binding assays. Candidates having a Kp of less than 50 pM for
human IL-25 and a Ky of greater than 100 nM for human IL-17A, C, D
and F were selected;

J Cellular inhibition was assessed using a standard TK-10 human renal

30 carcinoma cell-based assay (IL-25 responsive; IL-25 and IL-8 readout;
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(8 Mxed 10 tiL of 0.28 ng/nL (16.6 IiM of IL-25 with 30 tiL of "buffer
H ->[IL-25] = 4.1 1iM(equivalent to 166 pnol) 20(9) Injected the above
m xt ure owoceotie3zquili brated anti body colum. (10) 20@CxUSed11/obusbd er H'
(placed in a 500 uL Ham I ton syringe) was delivered to the colum at 3 C
using a syringe punp and 5 x 40 tiL fractions are collected. (11) 2001xL
of 0.8%formc acid was delivered to the colum using a syringe punp at 3 C

and 5 x 401xL fractions re.coll ect 25(12) A conir jnjection S
o ad 105 ol ace | ReRIE S dicktiig Tt bets e SRR Lot nefiyals
IL-25 wi th 301xL of " Bukfeindd cH13) LA o8] Rirkind TREF sBoRiAUNI ng the

fractions or the control sanple to spin down a iquid on the wall of the
insert. Capped and | alsespbaying al K 5@ithdt wasdewershampdrdaial huDE91 Keigtodmend r al

and acid fractions as V1. .t he ol sanpl.e.in,cool stack tray 4 from
3o 25" n odd posi t1 o0 B Pal PR SleaSMEpRM AeBaRne it Vi
wash 1, 8, 3, 4, 5 andcieid WRasthc £ED4 T 3ell dssap-mAbs cauding akligbifios apped
enpty vials were positioned at cool stack tray 4 from4 to 24 in 5even

positions. (16) M xedredeHor thatwapgroajer Hapo1 gquabto thanexhitied by pwrengtp, pH

3.0. (17) Injected S%ubiﬂGgalf I}ggr @&%gched solution into EXSAR s system
W t hout pepsin col ums. (1‘%% Re sanpl e was | oaded onto a trap columm at

2001xL/min in bufefer ARecEptO5Hnibichs asdasal lisaeh £ AlodBicdibdad-baddel uted with
a linear gradient of 13%to 40% buffer B (95% acetonitrile, 5% H20, 0.0025%

TFA) over 23 nmin. (1SjecEpehenibmyipessenasampmagatsyy MesklAdpéandigaiss eyusing
L e I O R L AT
mMMcitrate, 2 nM Foscheahiivnetolarenoi h@aDDGN dr2ZiBod 23t aPriegdrmedb PR eniZatiod
Foschol i ne-12, pH 7'°Jé%§$83&§) Prepared PBS, pH 7.0 in H20

Based on these criteria, 9 candidate mAbs were selected (Figure 3). All
candidates showed acceptable expression levels and displayed desirable SE-HPLC and

15  SDS-PAGE profiles when expressed in HEK293 and purified using standard protocols.
These 9 candidates were then expressed transiently at 10L scale in Chinese hamster
ovary (CHO) cells, purified using Mab Select SuRe (GE Healthcare Life Sciences),
buffer exchanged into phosphate buffered saline (PBS) and concentrated. The IL-25
binding affinity for each of the 9 candidate mAbs was significantly improved compared

20  to huDDG91. Each of the mAbs was also tested for expression level, identity (SDS-
PAGE), solubility, aggregation (SE-HPLC), post-translational modifications, protein-
protein interactions and oxidation using routine techniques and assays. Several of the
candidate mAbs displayed precipitation during concentration, low yields and/or
undesirable SDS-PAGE and SE-HPLC profiles when expressed in CHO, purified, and

25  processed under standard conditions.

One mADb, designated M6, was selected for further studies based on superior
expression level, high solubility, lack of significant protein aggregation upon
purification, and absence of undesired post-translational modifications, protein-protein
interactions and oxidation upon purification.

30
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(4) Used (1) - (3) as "exchange H' 20 (5) Prepared "exchange HH' by m xing
1 parts of PBS, pH 7.0 in H20 and 3 part of "exchange H' (6) Prepared 50 nmM
citrate, worMiAaswhol i ne-12, pH 6.0 in D20 (7) PreparedPPBRS2@11/080469
Foscholine-12, pH 7.0 in D20 (8) Prepared PBS, pH 7.0 in D20 25(9) Used (6)
- (8) as "exchange D' (10) Prepared "exchange HD' by mxing 1 parts of PBS,
pH 7.0 in H20 and 3 part of "exchange D' <On- Sol uti on> (1) Positioned

and equilibrated, the mAb col um 04 bed vol une) inside a cool box 30at
3C (2 o@%&?@l%f%ﬁlwt%ﬁgén&b%’mu of 0.8%formic acid (3)
Washed the mAb colum with 2 x 2501xL of "exchange HD' to equilibrate the

col um Matehixesd IR tdds of 0.28 ng/nL (16.6 |iM of I1L-25 wth 30 tilL
of "exchange D' at 3 5C -> [IL-'251' = 0.07 ng/nmL (4.2 i M, [D20] = 75%
(Start tinelS bidTddumsehalege) Epifsliall Galubssard the mixture for 150, 500,

corumn” (7} vasnddethaha s HESHTER Bo Er AT FoLidhngs Shpelisl'c”
<O f - Col BMATCC (Manassas, VA) and maintained in Dulbecco’s modified eagle’s medium
(DMEM) (Invitrogen, Carlsbad, CA) supplemented with 10% FBS, penicillin and
streptomycin at 37°C under 5% CO,. Cells were seeded in a 96-well tissue culture plate
at a density of 1x105 cells/ml in a total volume of 100ul and allowed to attach
overnight. IL-25 antibodies (M6 and M9) were pre-complexed with recombinant human
10 IL-25 protein (Centocor) with a constant amount of IL-25 protein (10ng/ml final
concentration) mixed with varying amounts of anti-IL-25 antibody titrated in a three-
fold dilution or half-log dilution series and incubated at 37°C for 1hr. Cell culture
medium was gently aspirated and replaced with the IL-25 protein / IL-25 antibody
complex and cells were then incubated overnight for 18-22hr. Culture plates were then
15  centrifuged at 1200 rpm for 2 minutes to eliminate carryover of cellular debris and

supernatant was then collected and assayed for GROa using an ELISA format (R&D
Systems, Minneapolis, MN).

Results
20 Sequence analysis of M6 revealed a total of three amino acid substitutions
relative to the huDDG91 sequence, all of which were present in the CDR3 of the light
chain (see Figure 3). The amino acid sequences of the light (SEQ ID NO:5) and heavy
(SEQ ID NO:9) chains of M6 and their CDRs are shown in Figure 4.
M6 was determined by Biacore to have a binding affinity for human IL-25 that
25 1s 3-5 fold higher than the affinity of huDDG91 for human IL25 (Figure 3). Moreover,
M6 was selective for IL-25, as it did not bind human IL-17A, C, D or F. Species cross-
reactivity of M6 was assessed on cynomolgus monkey 12-25 cynolL-25 and rodent

(mouse) IL-25. Species cross-reactivity with cynolL-25 was indicated by an affinity
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10 (8) Washed the mAb columm with 2001xL of a chilled "exchange HH' (stop
on-exchange tine and start off-exchange tinme as soon as H20 touches the
col um) WO 20(1%e33omcubat ed at 23 C for 75 250, 750 or 2PE0MS014MBMES ON>
(10) Injected 120 tiL of a chilled 0.8%formc acid onto the mAb col um
(stop off- 15exchange time as soon as acid is introduced to the col um)
(11) Injected an additional 401xL of a chilled 0.8%formc acid to elute

a1 ase 1 nser VAR SIiE Bue i35, iSalpraseEpi tgvikgid Do-1D llGpu oy
TCEP, pH 3. Qdify @edQritéra, itAGldeRIminkAihdt IS 6 @R 8 Dot dyndl atienehad-25.
exchanged sanple into the ExSAR system wi th pepsin col'um and C18 col um

(pepsin col um 104ing the geltrbesidussys fltsonbedingangie pbaydéivras shdowmto diibit

LL/m n; C18 gradient 13% - .40% buffer r 23 m.n). Set .digestion tine
s et A B R s RS bED Y ST L BBk p L B STRY

MS1: Prof 5l e d¥erciefigNCHBasaparld RCRMDES f Arighl3¢0inauiddd, ubing wdtcbxubange
<On- Col um> (1) Positioned and equilibrated the mAb colum (104 tilL

bed vol une) 2%#ys deschbeddl Exsowlab M dpplaged incpasey el intiitigme! Bengim wi t h

Co equi 11 br ak2” pombus B Aot ke aRE s) "BBRG e PRl ¥ "o
| L-25 wit h 304Tihumah coexithmpitheidicelabssdy Figere bA-aABoBY, frdrmedandes¢dbed [ LM ,

[ D20] = 0%
above.

10
Example 3: H/D-Exchange mapping of the epitope in human IL-25 recognized by M6

Summary

The putative epitope in human IL-25 recognized by the M6 antibody was
mapped using ExSar™ hydrogen/deuterium exchange mass spectrometry performed by

15  ExSar Corporation (Monmouth Junction, New Jersey).

Materials and Methods

I. Digestion/Separation Optimization of IL-25
(1) Thawed IL-25 on ice
(2) Split into 18 x 100 puL aliquots and froze them except one
20  (3) Mixed 10 pL of 0.28 mg/mL (16.6 uM) of IL-25 with 30 uL of PBS, pH 7.0 in
water — [IL-25] = 0.07 mg/mL (4.2 uM)
(4) Mixed 40 pL of (3) with various quenching solutions
(5) Injected 55 pL into the ExXSAR system
(6) Passed sample over an immobilized pepsin column at 200 uL/min in buffer A
25  (0.05% TFA in H20)
(7) Peptic fragments were loaded onto a reversed-phase trap column and desalted with
buffer A at 200 uL/min for 3 min
(8) Peptic peptides were separated by a C18 column with a linear gradient of 13% —
40% Bufter B (95% acetonitrile, 5% H20, 0.0025% TFA) in 23 min
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5 (5) Injected the m xture on the mAb colum (6) Washed with 100 tiL of
"exchange HH' (7) The on-exchange reaction was initiated by passing 200
[LI, of "wechangsasomD' over the mAb column (Start on-exclramgsS2etitioeje6o ( 8)

| ncubated the mAb colum for 150, 500, 1,500 or 5,000 s at 3 C 10

<O f-Col um> The same as 5.2 <Elution> Sane as procedure |V, steps 10-14
above. <Anal ysi s> Sanme as procedure IV, step 15 above. VI .

Experi nment al P%oclgdure f LA yy Deut er at ed Experinment 15 <Preparation of
Ful Iy Deut el 3t eePU8shyPe-dereriod iy ass 1P RMCEY 0. 28 my/nl (16.6 i M of IL-25
with 30 tiL of "exchange D‘ (2) Heated the mxture at 60 C for 3 h (3)
Cooled it to roomtenp (4) Loaded the 401xL m xture to the mAb col um 20
(5) I nj ect edl. Iodobilizappn vedddéhange HD' into the mAb col um <El ution> Sane as
procedure 1V, s 10- abpve Anal ysi s> as procedure |V, step 15
above. Any d‘eh?ilé‘P rﬁ%eléf‘]gpa{é)ﬁeecpreo??r?Iﬁglo#)ﬁzgﬁoq mm’ no acid residues of each
i on was 5ost<ajm5ugago@51mb@aﬁbyﬂie&eglﬁj>gest| on/ separation/ mass analysis in
aqueous environment). This accounts for the small gaps in the H D Ex

pattern in iy Tiraecdgins HﬂdOféB%NﬁﬁﬂdMﬁ@merd experi nents, on-exchange
experinments, f r nments were run for each protein.
QPR ol AR e RALY

The non- deut I ment's were identification of ions as well as
the precise (8) &d@fd e@ngaGNBM@ ($Tauimdp s enisunl sdfeer thpviay —sladtes att ed
experinments 30| dentified é&)e deuterium |l oss for each ion during the
anal ysi s (diNENBBnPEdparbRPBRPdss anal ysis in aqueous environment). In

t hese tM@eséﬁAﬁ@%dog&néﬁhe?@%e @Pﬁﬁoﬁ’fto g@eutgrons prior to LCMS anal ysis

and fol | ow on-o hange reaction can be back cal cul at ed.
For on-off éi)_:MadkgmreNaé?NBféfdiss,oNeﬂé)eﬁfré addohBOROS Abeessms a hal f of the
?2; Sx;:gange ((L))I ﬂgéed | |Osml(|’r (s)f}daﬁOtso i n?tlfeavﬁl that the intrinsic H >D exchange
(7) Incubated the coupling reaction at room temperature with shaking for 3 h
(8) Added a total volume of 400 uL. of 2.8 M Na,SO, in 5 x 80 pL portions, one portion
15  per hour — [antibody] = 0.48 mg/mL, [NaCNBH;] = 5.0 mg/mL [Na,SO4] = 1.4 M.
(9) The mixture was shaken at room temperature overnight
(10) Washed the mixture with copious amount of PBS buffer, pH 7.0 using a filter
funnel
<Capping>
20 (11) Prepared capping solution by mixing 250 uL of ethanolamine (FW = 61.08, density
=1.012 g/mL, 8.3 mmol, ~ 1 M) to 3.5 mL PBS, pH 7.0 and adjusting the pH of this
solution to pH 7.2 with glacial acetic acid (~ 200 uL). A final volume of the solution is
close to 4 ml.
(12) 4 mg of NaCNBH3 was dissolved in 500 uL of the capping solution —
25  [NaCNBHj;] = 8 mg/mL, [ethanolamine] = ~1 M.
(13) Resuspended the washed dried resin in the NaCNBHj3 solution
(14) Shook for 2 h at room temperature
(15) The mixture was filtered and washed with copious amount of PBS, pH 7.0 using a
filter funnel.
30  (16) Re-suspended the resin cake in 0.75 mL PBS buffer, pH 7.0.
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5a half of the intrinsic D->H exchange rate for the same pH readi ng.
Results IL-25 Digestion IL-25 was digested by pepsin wth various

condi ti ors0 20hie12b@3t di gestion of IL-25 with 10 pepsin wag/usbaiaioseds when 2
parts of diluted IL-25 solution was quenched with 1 part of 2 Murea, 1 M
TCEP, pH 3.0 and digested by a pepsin colum at 200 iL/mn. The best
separation condition was a C18 colum with a linear gradient of 13%to 40%

buffer B (959 etqnitrile, 5% H20, .and..0. 0025% JEA) in buffer A for 23
i The Seqdbndeed st ool iSTHRBRRS b besti on vas 1005 (= 146
[/ 146; Figures 7A and 7B). 15 Imobilization of M6 and Bi ndi ng Capacity
Test of M6 Colum The IL-25 sanple w thout pepsin digestion showed one

chr omat ogr agHi Exjpremkengtl P8o&dwicrior Bindingdriqplacitnppe af dtb Colsam. M5 was
successfullxﬁpo%% gat % %? PORCS AL resin by Schiff s base chem stry. EXSAR
tested the bindl % 8&% ¢ of a M6 colum in three 20 different conditions

as shownsi n (Tabkgardd SAMNIRItARE, pPEAK ivivhier z =1875 (+18) and 1985 (+17)
were followed. In all binding conditions tested, no IL-25 was eluted out in

neutral wasHKZhyeparadipe st sgrain 2tmi Foscholps-12 aHe0 (mestepnol ) binds to the

M6 col um at ngi, t-i -25 may stick to the M6 col um
non-specifié%fﬁ%ﬁ&gﬁFgglgg?g8?§¥m%t-25 | oaded was recovered in acid washing
in the abser¢gEiierdBt €)@e@d) walwed brebuler Beick pressure of M5 col um

gradual ly increase as | L-25 was | oaded repeatedly. The recovery inproved by
the additi o BRURSSEMAIYNESHE2. Table 1. Conditions enpl oyed for testing

bl s oty .01 iy ol VLA USSR
using a 500 puL/min flow of buffer A (0.05% TFA in H,O) and a 2.1 mm x 30 mm
stainless steel column holder
(6) The antibody column was placed in the reservoir bath of a chiller unit set to 3 °C
with lines set for delivery and capture of reagent in and out of the column. A 2

15  micrometer frit was placed in line with the input line for filtering reagents and samples.
(7) The antibody column was equilibrated with 2 x 250 pL of “buffer H”. Used a pH
paper to test the pH of the solution at the end of the line to make sure the pH is neutral.
(8) Mixed 10 pL of 0.28 mg/mL (16.6 uM) of IL-25 with 30 uL of “buffer H” — [IL-
251=4.1 uM (equivalent to 166 pmol)

20 (9) Injected the above mixture onto the equilibrated antibody column.
(10) 200 pL of “buffer H” (placed in a 500 uL Hamilton syringe) was delivered to the
column at 3 °C using a syringe pump and 5 x 40 uL fractions are collected.
(11) 200 pL of 0.8% formic acid was delivered to the column using a syringe pump at 3
°C and 5 x 40 pL fractions were collected.

25  (12) A control injection was prepared in a glass insert by mixing 10 uL of 0.28 mg/mL
(16.6 uM) of IL-25 with 30 uL of “buffer H”

(13) Centrifuged all inserts containing the fractions or the control sample to spin down

all liquid on the wall of the insert. Capped and labeled vials with inserts inside.
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0 '-su 0%18% (b) 50 iT1: ,.+1 dtrate: 2 rnM Fo, schohnc--1 2, pHO 3 'C 0%

-.,,e, (¢ PBS, 11:.1-- 7 3'',0 0% 17% The col um between

"t enper atwpedlianeso’neutral " is entitled "pepsin”. EpitopeTiusentiodi4seat i on
<On- Exchange Experiments of I1L-25 in Sol uti on> 50n-exchange experinments of
IL-25 in solution were carried out at 23 Cat pH 7. IL-25 was shown to be a
relatively dynam c protein.
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(14) Kept neutral and acid fractions as well as the control sample in cool stack tray 4
from 3 to 23 in odd positions following the order of control sample, neutral wash 1, 2,
3,4,5and acid wash 1, 2, 3, 4, 5.

(15) Eleven capped empty vials were positioned at cool stack tray 4 from 4 to 24 in
even positions.

(16) Mixed each fraction with 20 uL. of 2 M urea, 1 M TCEP, pH 3.0.

(17) Injected 55 pL of the quenched solution into ExSAR’s system without pepsin
columns.

(18) The sample was loaded onto a trap column at 200 uL/min in buffer A (0.05%
TFA), desalted for 3 min, and eluted with a linear gradient of 13% to 40% buffer B
(95% acetonitrile, 5% H20, 0.0025% TFA) over 23 min.

(19) Eluates were analyzed by mass spectrometry in MS1:Centroid mode.

IV. Experimental Procedure for On-Solution/Off-Column Exchange
<Preparation of Buffers>
(1) Prepared 50 mM citrate, 2 mM Foscholine-12, pH 6.0 in H,O
(2) Prepared PBS, 2 mM Foscholine-12, pH 7.0 in H,O
(3) Prepared PBS, pH 7.0 in H,O
(4) Used (1) - (3) as “exchange H”
(5) Prepared “exchange HH” by mixing 1 parts of PBS, pH 7.0 in H,O and 3 part of
“exchange H”
(6) Prepared 50 mM citrate, 2 mM Foscholine-12, pH 6.0 in D,O
(7) Prepared PBS, 2 mM Foscholine-12, pH 7.0 in D,O
(8) Prepared PBS, pH 7.0 in D,O
(9) Used (6) - (8) as “exchange D”
(10) Prepared “exchange HD” by mixing 1 parts of PBS, pH 7.0 in H,O and 3 part of
“exchange D”
<On-Solution>
(1) Positioned and equilibrated the mAb column (104 pL bed volume) inside a cool box
at3 °C
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<On/ O f - Exchange Experinents of IL-25 with or without M6 col um> The
strongest protections were observed at segnents enconpassing am no acid
resi dues WO 268/@30and 66-74 (Figures 8A and 9C, Tabl e 2PCTAIS2010060489
segnents enconpassing am no acid residues 46-63 and 66-84 showed consi st ent
weak protections (Figures 8A, 9C and 9D; Table 2). A border line protection
was observed for segnents enconpassing am no acid residues 129-135 (Figures

8B, 9E and 9F; .Table 2 1 able i.n deut.eration levels in
vari ous segr(gjn(t:@a‘befd h%%%? q_urﬁgwﬁ‘t%&%%lﬂ%g%ﬁg%‘éa%iperi ments at pH 7
and pH 8 at (2PwashedR: ROBILc123RRTRATY yﬁ?g@&@@@ﬂ%e@m Pibrfichit | PH 7
pHi "stad end ,d h a nl:: 5t):5001, 500 000 averag Oe .

-, l,,.. 5@0lumms 150 -15':"-15'; 12.20. “(, 4%1%)%0%1 ' 3201
T 0% 1](4) 194‘&8&’10 uL of 0.28 mg/mL (16.6 uM) of IL-25 with 30 pL of “exchange D” at 3
5 °C —[IL-25]=0.07 mg/mL (4.2 uM), [D20] = 75% (Start timer for on-exchange)

(5) Incubated the mixture for 150, 500, 1,500 or 5,000 s at 3 °C
(6) Injected the mixture (40 ul) onto the mAb column
(7) Washed the mAb column with 100 pL of “exchange HD” at 3 °C
<Off-Column>

10 (8) Washed the mAb column with 200 uL of a chilled “exchange HH” (stop on-
exchange time and start off-exchange time as soon as H,O touches the column)
(9) Incubated at 23 °C for 75 250, 750 or 2,500 s
<Elution>
(10) Injected 120 pL of a chilled 0.8% formic acid onto the mAb column (stop off-

15  exchange time as soon as acid is introduced to the column)
(11) Injected an additional 40 pL of a chilled 0.8% formic acid to elute antigen from the
mAb column
(12) Collected this 40 pL fraction using a glass insert
<Analysis>

20 (13) Added 20 pL of a chilled 2 M urea, 1 M TCEP, pH 3.0 into 40 uL fraction
(14) Injected 55 pL of quenched exchanged sample into the ExXSAR system with pepsin
column and C18 column (pepsin column 104 pL. bed volume; flow rate over pepsin
column 200 pL/min; C18 gradient 13% - 40% buffer B over 23 min). Set digestion time
as 3min.

25  (15) The cluates were analyze by mass spectrometer in MS1:Profile

V. Experimental Procedure for On-Column/Off-Column Exchange
<On-Column>
(1) Positioned and equilibrated the mAb column (104 pL bed volume) inside a cool box
30 at23°C
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(2) Cleaned the mAb column with 2 x 250 uL of 0.8% formic acid
(3) Washed the mAb column with “exchange HH” to equilibrate the column

(4) Mixed 10 pL of 0.28 mg/mL (16.6 uM) of IL-25 with 30 uL of “exchange H” at 3

°C — [IL-25]1 = 0.07 mg/mL (4.2 uM), [D,0O] = 0%
(5) Injected the mixture on the mAb column
(6) Washed with 100 pL of “exchange HH”

(7) The on-exchange reaction was initiated by passing 200 pL of “exchange HD” over

the mAb column (Start on-exchange time)

(8) Incubated the mAb column for 150, 500, 1,500 or 5,000 s at 3 °C
<Off-Column> The same as 5.2

<Elution> Same as procedure 1V, steps 10-14 above.

<Analysis> Same as procedure 1V, step 15 above.

VI. Experimental Procedure for Fully Deuterated Experiment

<Preparation of Fully Deuterated Sample>

(1) Mixed 10 pL of 0.28 mg/mL (16.6 uM) of IL-25 with 30 uL of “exchange D”,
(2) Heated the mixture at 60 °C for 3 h

(3) Cooled it to room temp

(4) Loaded the 40 pL mixture to the mAb column

(5) Injected 100 pL of “exchange HD” into the mAb column

<Elution> Same as procedure IV, steps 10-14 above.

<Analysis> Same as procedure 1V, step 15 above.

Any deuterium attached on the first two amino acid residues of each ion was lost during

7% W

the analysis (digestion/separation/mass analysis in aqueous environment). This accounts

for the small gaps in the H/D-Ex pattern in Figures 8 A and 8B. Non-deuterated

experiments, on-exchange experiments, and fully deuterated experiments were run for

each protein. The non-deuterated experiments were for identification of ions as well as

the precise m/z of each ion without deuterium. The fully deuterated experiments

identified the deuterium loss for each ion during the analysis (digestion/separation/mass
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analysis in aqueous environment). In these types of experiments, the number of

deuterons prior to LCMS analysis and following the on or on-off exchange reaction can
be back calculated. For on-off exchange experiments, the off-exchange time was a half
of the on-exchange time. This is due to the fact that the intrinsic H—D exchange rate is

a half of the intrinsic D—H exchange rate for the same pH reading.

Results

1L-25 Digestion

IL-25 was digested by pepsin with various conditions. The best digestion of IL-25 with
pepsin was obtained when 2 parts of diluted IL-25 solution was quenched with 1 part of
2 Murea, 1 M TCEP, pH 3.0 and digested by a pepsin column at 200 ul./min. The best
separation condition was a C18 column with a linear gradient of 13% to 40% buffer B
(95% acetonitrile, 5% H20, and 0.0025% TFA) in buffer A for 23 min. The sequence
coverage of IL-25 after pepsin digestion was 100% (= 146 / 146; Figures 7A and 7B).

Immobilization of M6 and Binding Capacity Test of M6 Column

The IL-25 sample without pepsin digestion showed one chromatographic peak at 8.5
min. The sample appeared clean. M6 was successfully conjugated on POROS AL resin
by Schiff’s base chemistry. ExSAR tested the binding capacity of a M6 column in three
different conditions as shown in Table 1. An intact peak with m/z =1875 (+18) and
1985 (+17) were followed. In all binding conditions tested, no IL-25 was eluted out in
neutral washing, indicating that all IL-25 loaded (166 pmol) binds to the M6 column at
neutral conditions. 1L-25 may stick to the M6 column non-specifically. Only 17-18%
of IL-25 loaded was recovered in acid washing in the absence of detergent. Also the
back pressure of M6 column gradually increase as IL-25 was loaded repeatedly. The

recovery improved by the addition of Foscholine-12.

Table 1. Conditions employed for testing binding capacity of M6 antibody column
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B A O e 7 I 447.)::1.:,': 0%.:5::: 129 13623%3 4,
13, T., 133 1' 351- 2".4, 3%7% 140 1461-1%9%3')..4.-:"",,,,,,
IR} rats, pH S . 8%
thad e, ¥ mb Foscholing-18, pH & 3¢ - 845
) PRE pHT 3% 7%
The column between “temperature” and “neutral” is entitled “pepsin”.
Epitope Identification
<On-Exchange Experiments of IL-25 in Solution>
5  On-exchange experiments of IL-25 in solution were carried out at 23 °C at pH 7.
IL-25 was shown to be a relatively dynamic protein.
<On/Off-Exchange Experiments of IL-25 with or without M6 column>
The strongest protections were observed at segments encompassing amino acid residues
10 56-63 and 66-74 (Figures 8A and 9C; Table 2). Analogous segments encompassing
amino acid residues 46-63 and 66-84 showed consistent weak protections (Figures 8A,
9C and 9D; Table 2). A border line protection was observed for segments
encompassing amino acid residues 129-135 (Figures 8B, 9E and 9F; Table 2).
15  Table 2. Differences in deuteration levels in various segments of human IL-25 after

on/off exchange experiments at pH 7 and pH 8 at 23 °C.

52



-4, -, 2% % The teachings of all patents, published
applications and references cited herein 5are incorporated by reference in
t hei r entwoebin/123507 Wil e this invention has been par PceaiSariip3ehown and
described with references to exanpl e enbodi nents thereof, it will be
understood by those skilled in the art that various changes in form and
details may be nade there| n wt hout departl ng from t he scope of the

i nvention enconpasse ) cl.ai.m WS , j

1. A target binding rrerrber tita b blmﬁs IL&J‘?B \@h%r ei @ §t”~he phrget b| nd| ng
menber bi nds sone B noregam bl aci Bisequeiices Bl ect &40f romid hesvgraup

consi sting of Iam n® acid residues 486: 63 .gf: SEQitD NOidy/, amm.no aced

resi dues 66-84; of +8EQ I'D NO L%, and.sam noy@ci d gesi dugs, 129+:%35 ofxSEQ I D
NO 17. 2. Theg targget bi ndi ngzenbgs;, of glai mds. whepei n the target binding
menber binds ami nesaci dy resi gues 56263 0 & NO&J’ and:xam no agi d

resi dues 66- 74 of K;SEQ ID NO &7, 3qq .The tar getodhi ndipg menper of yelaim 1 or

2, wherein t hen tar et bl ndi ng\manber CONRLI sesy, an antt,kbody VL dorg}al n

conprising a CbRS Bavi n t he..am no, acid sequenee QQYLAFPYT, i SEQ,ELD NG 8) .
4. The target. bl ngl ng n*enber Q‘f cl g J,m3 “Wher el i the*,\iL do._;l n fL%rther

conprises a avi ng’"‘t he am no a¢id séquence “SAS(I;‘J SNYLIN.( SEQ LD NQO 6)
and a CDR2 ha rng t'he afri no ac‘l d st quence YTSSLHS (SEQ I D‘} 7). S The

target bindi nd®mefBer of cl arrﬁ4 ﬁherel i °the Vi donbi*n co ;\‘I‘I sed® 'SEQ I D
NO 5. 6. The-%ar§ét bi hdl ngirenbef Yof cF& m 3% wher@ien t K&t ar g&f% bi ndi ng
menber conpri$es af ant¥ bodyH%H doﬁ:ﬁrn ciditpr i §|=a3hg a TBR1 H&king Bfie anino
aci d sequencez&YTRN (SEQ | D M& 10) 2%a CDR2: havihg t h&tani ndaci d 4§equence
LI NPYNGGTSYNQRFKGRESEQ # D NO -11) and a CDR3 havi ng -Ehe ani¥o aci2fssequence
EDYDGYLYFAMDYsE SE@1 D NO 12) 3% WO 2611/ 128507PET US20%1/ 030469 7.1Fhe tar get
bi ndi ng nmenbegsofied ai ng 6, wher ei ngtthe Vikiddomain conpri sesizGEQ | B=NO 9.

8. The target hisgndiqg mepber efy cl a;}m 3, mherel ﬂ»‘f[ he *&carget%dm ndi gg; menber

1G5 168 1 1%
e 185 i 2%
113 187 2 15
129 138 2 5o

32 18 1 3&,{\

The teachings of all patents, published applications and references cited herein
5 are incorporated by reference in their entirety.
While this invention has been particularly shown and described with 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 claim.
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conprises an antibody constant region. 9. The target binding nmenber of claim
8, wherein the anti body constant region is an 1gGl constant region or an

| g&4 consweaniwvikesioen. 10. The target bindi ng nmenber of clpairms)1imbEsei n t he
target bindi ng nenber conprises a whole antibody. 11.The target binding
menber of claim 3, wherein the target binding nenber conprises an anti body
fragment selected fromthe group consisting of a Fab antibody fragment, a
F(ab')2 anti body fragnment, and an scFv ﬂAE gody fragnent. 12. A target

bi ndi ng nmenber that binds IL-25, where M target binding nenber
conprises: a) an antibody VL domain conprising a CDR1L having the am no acid
sequence SA SNYLN (SEQ I D NO 6), a CDR2 having the am no acid sequence
YTSSLHS ( SEQ'14YNE2HCHRd a CDR3 having the amino aci d sequence QQYLAFPYTF
(SEQ ID NG 8); and b) an antibody VH domain conprising a CDRL having the
am no acid sequenceyr Mxn(gSE@nb& th@bllﬁ)as,lmmﬁi%r&amewgwtﬁn@ﬁ%ﬁ@nﬁfé}d
sequence LI NPYNGGTS FKG (SEQ ID NO 11) and a havi ng the am no acid
sequence EDYDE¥IOVFANDYI SEQO|apidNeuences sebeciidelrora thyegrowp pefisiigngefbyaimoof

Comr 1 ses SEY BRSO G T MRS e eI N0 s SR NG T

bi ndi ng nmenhad asfincdcid resiiZeOr29L 835 WBE@ID N(@7t ar get  bi ndi ng nenber
conprises a whole antibody. 15. An isolated nucleic acid which conprises a
nucl eotide sequence encoding the target binding nenber of claim1l or 12.

16. An expressi o dof H8inhy ad 44 bl dRperiiglel N

t he nucl ei c aci dpfl\sé %‘Jﬁgbéﬁ‘ﬁﬁgfﬂ ﬁtbgdot%l pﬁlé%‘?lgr ¢ r# b%dﬂfg e?rl TS
carryi ng t hensxpaad sisalucy 861638 0f SEQCIDANM: Band amino acid residues 66-74 of SEQ ID

NO:17.

3. The target binding member of claim 1 or 2, wherein the target binding member
comprises an antibody VL domain comprising a CDR3 having the amino acid sequence

QQYLAFPYTF (SEQ ID NO:8).

4. The target binding member of claim 3, wherein the VL domain further
comprises a CDR1 having the amino acid sequence SASQGISNYLN (SEQ ID NO:6)
and a CDR2 having the amino acid sequence YTSSLHS (SEQ ID NO:7).

5. The target binding member of claim 4, wherein the VL domain comprises SEQ
ID NO:5.
6. The target binding member of claim 3, wherein the target binding member

comprises an antibody VH domain comprising a CDR1 having the amino acid sequence
GYTMN (SEQ ID NO:10), a CDR2 having the amino acid sequence
LINPYNGGTSYNQNFKG (SEQ ID NO:11) and a CDR3 having the amino acid
sequence EDYDGYLYFAMDY (SEQ ID NO:12).
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18. A method of producing a target binding nmenber, the nethod conprising
culturing the host cell of claim 17 under conditions for production of the
target biwoizog/meisher. 19. The nethod of claim 18, f urPh@Uuscansi4s? ng
isolating the target binding nenber. 20. The nethod of claim18, further
conprising fornulating the target binding menber into a conposition

i ncluding at | east one additional conmponent. 21. A conposition conprising
the target hindi menber. of claim1l1, 2, 12 or .13 har maceutical |y
accept abl e darri ef'®target “f‘ﬁgg 8’6’%’8%?{ ol Wl&qr%}flr‘i]i‘eg??[ ‘%ﬁ‘%ﬂ%F?@PWé’S SEQ
conposi tionpagprg ses a | yophilized powder. 23. A nethod for treating or

preventing asthma in a subject in need thereof, conprising admnistering to
t he subject an effective anount of the target binding nenber of claiml, 2,

12 or 13. 2011/,123507PCT/ US2011/ 030469, 24. A nethod, fqr treating or
orevent ing dn i nfiT& MR PyTBERETGT Cod el rv kg0 uTERies hrinehdibienr
conpri sing adiprk&tranfiBodyocoasabbicgoh, i n need of treatnment an effective
anount of the target binding nmenber of claiml, 2, 12 or 13. 25. A nethod
for treating or preventing ulcerative colitis in a subject in need thereof,
conpri sing m ni ' . ' I fective
amount of t et ar gt cein il pEHB Stetlh R0 8h ¢ IR hRMEIRGTE, g
for the treahmgdl comstgnt exent droam IglG4Goaktmtsegibsease, the method conpri sing
adm nistering to a subject in need of treatnent an effective anount of the
target binding nenber of claim1l1, 2, 12 or 13. 27. The target binding
menber of cli@im L Ol i Ngt : olg i on of
ast hma. 28}@Theﬁﬁgfﬁg§aﬁﬁﬁﬁéﬁ5Lﬁ§r ggab 96?%?%??@;%§£%5ﬂ§?%f%¥ or use in

t he treat nerbmprisgraewkolt aotbagly. an i nf | ammat ory bowel di sease. 29. The
target binding nenber of claim28, wherein the inflammatory bowel disease
is ulcerative colitis or Crohn's disease. 30. A target binding nenber that
conpet es fory1bi ndinRGarker Yikdid® nmthitRr bh@ainds SeherSih Ak A BAARI REmbdrai m 1, 2,
12 or 13. 31. The target binding nenber of claim 30, wherein the target

bi ndi ng mentsemphisgs 2a dnithodynigagridnt sélegicd Gomtbergrouplcopgstinganl ajIblaagBodyhan or
equal to abqut 50 p 32..-A target bindin r .that binds IL-25,

wherei n_t he maat B Ay el dhsRlsn b ute RS RS, d sequences
selected fromthe group consisting of am no acid residues 46-63 of SEQ ID
NO 17, aninqracid resi dues 66-84 of SEQ ID NO 17

A target binding member that binds IL-25, wherein the target binding member
comprises:

a) an antibody VL domain comprising a CDR1 having the amino acid sequence
SASQGISNYLN (SEQ ID NO:6), a CDR2 having the amino acid sequence
YTSSLHS (SEQ ID NO:7) and a CDR3 having the amino acid sequence
QQYLAFPYTF (SEQ ID NO:8); and

b) an antibody VH domain comprising a CDR1 having the amino acid sequence
GYTMN (SEQ ID NO:10), a CDR2 having the amino acid sequence
LINPYNGGTSYNQNFKG (SEQ ID NO:11) and a CDR3 having the amino
acid sequence EDYDGYLYFAMDY (SEQ ID NO:12).

13.  The target binding member of claim 12, wherein the VL domain comprises SEQ

ID NO:5 and the VH domain comprises SEQ ID NO:9.
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and am no acid residues 129-135 of SEQ ID NGO 17 and wherein the target

bi ndi ng nmenber conprises: a) an anti body VL domain conprising an am no acid
sequence wavongi28som 1 to about 20 ami no aci d substitut iPpomaSe@hasisee to the
am no acid sequence of SEQ ID NO 5; b) an antibody VH domai n conprising an
am no acid sequence having from1l to about 20 am no acid substitutions
relative to the amno acid sequence of SEQ ID NGO 9; or c¢) a conbination

t hereof. 33. A nethod of proaducing a rget . bi pdi nenber agai nst 1L-25,
wher e n 1 he Ifar gdnetmats Mo msapenrbaaRE ke oo te E diesecendBt ect ed f rom
the group coRghidicB8ipAfcsaM e airhdyesi dues 56-63 of SEQ ID NG 17, amino
acid residues 66-74 of SEQ ID NO 17 and am no acid residues 129-135 of SEQ

I D NO 17, conprising: (a) providing a starting repertoire of nucleic acids
encodi ng a % dongi n ﬁ?grei@.the anheic aci ds eLthﬁr i ncl ude a,.

encodi ng regi on 8 BEAFIRSIelG Lt VRIS K ORPEERS RIS TR & Y CsReOtBy e

conbi ni ng thﬁﬁ&ﬂﬁﬂhh@ﬁwhﬁﬂﬁbf&hmﬁlw&lh a donor nucleic acid encoding a VL

CDR3 having the am no acid sequence QQYLAFPYTF (SEQ I D NG 8), wherein the
donor nucleic acid is inserted into one or nore nucleic acids in the

repertoire t r oVvJ .t O I f. i G_.ACq >oding a VL
ot n_comprfsF e SPr& R3] cSERRIMP 1 SOkl & SuC SSaBRIRITY* SEo
I D NO 8); (@ucleipicabsiopgrablidinked ke proacitels of the product repertoire to

provi de target binding nenbers; (d) selecting a target binding nenber that
specifically binds one or nore sequences selected fromthe group consisting

of am no aciig res{ ugs.Pb; f LONQ I oraieaci d resi dues 66-74 of
SEQ ID NO 17 and oSt ee ac?r@?{?%slﬁe%&e 1297435 of ‘SEQ ID N0 17; and WO

2011/ 123507PCT/ US2011/ 030469 (e)recovering the target binding nenber or
nucl ei ¢ aci d_encodi n aid target bindi.ng nmenber. .34. The nethod of claim
35 wher ot n I8he. AuEcdid SherubedE o e hBaEE B b el oA ReT RS BRpr esseq
wi th nucl ei quAGHHstheMeadeN( 8laMh 19 9aBirbondidens Hh frdlttigoOhe @Argétmi&fing
wherein the VH domain conprises SEQ ID NGO 9. 36. The nethod of claim 33,

34 or 35, wmesrebas. t he target binding menber conprises a whol e anti body.
37. The target binding nenber of claim1 or 2, wherein the target binding
menber conprises a humani zed anti body.

19.  The method of claim 18, further comprising isolating the target binding member.

20.  The method of claim 18, 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, 2, 12 or 13 and

a pharmaceutically acceptable carrier.

22.  The composition of claim 21, wherein the composition comprises a lyophilized
powder.
23. A method for treating or preventing asthma in a subject in need thereof,

comprising administering to the subject an effective amount of the target binding

member of claim 1, 2, 12 or 13.
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24. A method for treating or preventing an inflammatory bowel disease in a subject
in need thereof, comprising administering to a subject in need of treatment an effective

amount of the target binding member of claim 1, 2, 12 or 13.

25. A method for treating or preventing ulcerative colitis in a subject in need
thereof, comprising administering to a subject in need of treatment an effective amount

of the target binding member of claim 1, 2, 12 or 13.

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

target binding member of claim 1, 2, 12 or 13.

27. The target binding member of claim 1, 2, 12 or 13 for use in the treatment or

prevention of asthma.

28. The target binding member of claim 1, 2, 12 or 13 for use in the treatment or

prevention of an inflammatory bowel disease.

29.  The target binding member of claim 28, wherein the inflammatory bowel

disease is ulcerative colitis or Crohn’s disease.

30. A target binding member that competes for binding to IL-25 with the target

binding member of claim 1, 2, 12 or 13.

31.  The target binding member of claim 30, wherein the target binding member has

a binding affinity for human IL-25 that is less than or equal to about 50 pM.

32. A target binding member that binds IL-25, wherein the target binding member
binds one or more amino acid sequences selected from the group consisting of amino

acid residues 46-63 of SEQ ID NO:17, amino acid residues 66-84 of SEQ ID NO:17
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and amino acid residues 129-135 of SEQ ID NO:17 and wherein the target binding

member comprises:

a)

b)

©)

33.

an antibody VL domain comprising an amino acid sequence having from 1 to
about 20 amino acid substitutions relative to the amino acid sequence of SEQ ID
NO:5;

an antibody VH domain comprising an amino acid sequence having from 1 to
about 20 amino acid substitutions relative to the amino acid sequence of SEQ ID
NO:9; or

a combination thereof,

A method of producing a target binding member against IL-25, wherein the

target binding member binds one or more sequences selected from the group consisting
of amino acid residues 56-63 of SEQ ID NO:17, amino acid residues 66-74 of SEQ ID
NO:17 and amino acid residues 129-135 of SEQ ID NO:17, comprising:

(a)

(b)

(©)

(d)

providing a starting repertoire of nucleic acids encoding a VL. domain wherein
the nucleic acids either include a CDR3 encoding region to be replaced or lack a
CDR3 encoding region;

combining the starting repertoire with a donor nucleic acid encoding a VL
CDR3 having the amino acid sequence QQYLAFPYTF (SEQ ID NO:8),
wherein the donor nucleic acid is inserted into one or more nucleic acids in the
repertoire to provide a product repertoire of nucleic acids encoding a VL. domain
comprising a VL. CDR3 having the amino acid sequence QQYLAFPYTF (SEQ
ID NO:8);

expressing the nucleic acids of the product repertoire to provide target binding
members;

selecting a target binding member that specifically binds one or more sequences
selected from the group consisting of amino acid residues 56-63 of SEQ ID
NO:17, amino acid residues 66-74 of SEQ ID NO:17 and amino acid residues
129-135 of SEQ ID NO:17; and
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(e) recovering the target binding member or nucleic acid encoding said target

binding member.

34.  The method of claim 33, wherein the nucleic acids of the product repertoire are

co-expressed with nucleic acids encoding a VH domain.

35.  The method of claim 34, wherein the VH domain comprises SEQ ID NO:9.

36.  The method of claim 33, 34 or 35, wherein the target binding member comprises

a whole antibody.

37.  The target binding member of claim 1 or 2, wherein the target binding member

comprises a humanized antibody.
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