WO 2008/ 076321PCT/ US2007/ 025531 ENG NEERED ANTI - TSLP ANTI BODY FI ELD
OF THE | NVENTI ON The present invention relates generally to a
thym c stromal |ynphopoietin (TSLP) specific antibody, and uses

t hereof , paowrbB@reéeliy in inflanmmtory, and all ergi c i nfeCamsetonyss3t

di sorders. BACKGROUND OF THE | NVENTI ON The i mmune system functions to
protect individuals frominfective agents, e.g., bacteria,

mul ti-cellular organisns, and viruses, as well as from cancers. This
system i ncl udes several types of |ynphoid and nyeloid cells such as
nonocyt es, nmacrophages, dendritic cells (DCs), eosinophils, T cells,
B cells, and neutrophils. These |ynphoid and nyeloid cells often
produce signaling proteins known as cytokines. The i nmune response

i ncludes inflanmation, i.e., the accunul ation of imune cells
systemcally or in a partENGINEERERANF-BSLPANDBRODYI n response to
an infective agent or foreign substance, imune cells secrete

cytoki nes which, in turn, nodulate i mrune cell proliferation,

devel opnent, differentiation, or mgration. An imrune response can
produce pathol ogi cal consequences, e.g., when it involves excessive
inflammtion, as in allergic inflamuatory disorders. TSLP is an
i nmune cyt oki ne that induces dendritic cell-nmediated CD4+ T cel
responses with a proallogeni c mhepayper(@VENEDNet al ., J Exp.
Medi ci ne 197( % 1059-1063, (2003). TSLP is involved in the initiation
of allergic i hR3 RFAFERL BMHeting: rlpite senerally. to nhymie strampl oymghompictin (TSLP)
426- 434

(2002)). Q&Q% m&ﬁ? I leésggrﬂzér E@t {él\?}ré oped agal n@’f aggﬁal%% mﬂammatory
anti gen tdigeyjerss t hat are |nvolved in imune di seases. The nost
significant limtation in using antibodies as a therapeutic agent in
vivo i s the imunogenicity of the antibodies. As nost nonocl onal

anti bodi es are derived froBﬁKﬂﬁEﬂOk&H}@Eé&ﬂéﬁ¢%§ﬁTKﬁ%hun&ns results

in the gener on of an i ne.re he t.her apeutic .
ant | body. " Such SRR e AL ir0S EP SRt B ARl AL Tl B G pacter,
ef fi cacy nauti-gelluidd o2Q&mis/ Qad VG 1 48400 Gk b &hodis NI TR RRSh @ncludes several
pot et ?ﬂ‘f?ﬂ@ﬁ‘?ﬂﬁr i C re? ponsé at a nmaxinum JTnitial efforts

to reducBPEhal DIABRBGER By Higidotells sHehes BRRewHai BacoRRAgEs slindike cells ©0s),
product i egkiRfphiid) &5, 8dlls, RePh&Srophils. VWilesh 1RSI af@rrhf’é%le cEl@:Q(')ﬁE?xsproduce
were fused MAtqggunaggconstant reglggg Liu'et al. &*§F7) Proc. &
Acad. Schignaling pgefens ¥gown as CpRiney. HeMURG Eepae W eﬁyltﬂranugat@n, le e
human va I r

it ant gy o8 Bt B A Y Rl P ¢ ERLAR o GRA bt B8 sponse
suggest i tigan hafectiviseagest entforsignosubsiances nmimpe reglle secréte ayerkies wlnclsumhtum
chinmeric o s no eni.city,i

pati ent sm%ﬁﬁlag q"n[%%e%yl I{é¥1%}qt{o%b§+\%6160 e H{Wéﬁ]?ér%glaltlpe xtgéﬁrat%on Ah"lmmune
determ nrersgonsegérano@@lﬁ)a&iohx@ml oinsv@uehads) eg.dwhai in leohﬂ‘péx&ﬁ;vtfhﬁﬂammation,
bi ndi ng S|Ielof aﬁélbOdé naﬁ ules. Therefore, the grafting of rodent
CDR Ioopgs%ﬁéggﬁu APPRRESTRE™S(i . e., humani zation) was attenpted to
further mninTgEP Imeiﬂﬁntﬁﬁq:mﬁﬁ&hatiﬁdiﬁés (ﬁndﬂﬁc ce(lﬂ&&ﬁhtew Q‘ cell rcsponses

321:522; v rho en et al 198 Science
exchange¥t EEE Pli‘ﬁnﬁw K@gﬁ?tte‘ filn Jaﬁxlé&(ﬁ 1 %( & l@f}?ei%r@m?’) RsLp

bi ndi ng RrigpEIved RSthdSnitikGorHH Al dglx ;mmﬂﬁatwnr(w&mlag%ﬁ al. EN%@W%MQ) 5
ppo [ u Iz

reS|duesééf resi dues invol ve

ant i bodi f*r%a@@ﬁ%oswén?l@efﬂﬁféaatﬂ@fmm3eﬁﬂ3r r{2@ﬁ2ah| ng affinity.
Kabat et al.

grafting and ranemo%ﬁ %ggggue 6%e %éggfgﬁhkh&%&ﬁﬁﬁggggﬁ%ﬂ%ﬁ%%ﬁ??%éﬁln

ant i bodyimmune diseases. The most significant limitation in using antibodies as a therapeutic agent in
construc ff 0 rtic
const et U RS AR S A SAL EbSFRPE o

rodents, repeated use in humans results in the generation of an immune response against the

therapeutic antibody. Such an immune response results in a loss of therapeutic efficacy at a




WD 2008/ 076321PCT/ US20071025531 bi ndi ng fragnment thereof, said heavy
chain variable region conprising at | east one CDR sequence sel ected
fromthe group consisting of SEQID NGs: 1, 2 and 3; and at |east one

ant i body Iwghbesmhaen vari abl e region, or a TSLP-bi ndi ngchrraamendsss1
t hereof, said Iight chain variable regi on conpri sing at | east one CDR

sequence selected fromt roup consisting of SE

6. mlﬁwd&mﬂ}tﬁgﬁifg angpiylaghi TepReye ﬂé‘a{%’“g‘fﬁi gk ?fgoa%o Felce the
region, @hmhsbRnRRitpdr Rilieh RGBS tvere@fhe %Wtioﬁ%cﬁﬁnén@aaﬁﬁbédi\& §ePRhich
sequences selected fromthe group consisting of SEQ I D NGCs: and

3. | n ot Awuseyastshleragios werg eﬁﬁltw%awﬁemtaeh@mnﬁahwwé 618%7)d°rr060ﬁfaﬂ

TSLP- bi
TSLELD) 1 BeR Sef IR B AREALOiowRRS:, IRE IR R ARAM AR Ehal Shridi Hrions

| i ght chanhmeasei c@bisterxtrre@omﬂeVQHOpFSLrPng) antctamtipofly aaypense dtrhcecdsag‘a;nst the human
conprises_at .| east ed fro

varia fle §§Bnr BJ%E% %gtgt (E?jt%%twsn]eclg1 tlre % 1% such chimeric

consi sting o i el
ant i body ahtitgldies etagistill vesnlt abinew aregl mﬁmumgeﬁiéitﬁﬂbjaﬁdim g fr ag e nt

t hereof, has the thre seguences set forth in SE

and 6. kB Sl STy a T, LGSO RSB AP (GO Reps of
that speghddbtalidifaild BSHEpriNeRE birdtg GNT 2hitbdlly GORBAIES | MBerefte, the grafting of
| east - one- antlbodx heavy- chai n-yvari abl e- reglonlor a- TSEP bi ndi n

f r agment TedsBY £HR leaps orke dppaphHReYaIKE {bf-e hHBRBAICY s aitampied ﬁe further
%R gl Ofnimbid R)JEQ sdque@es.@ 16aEd 8Nk, (t(:g%'é?(?%tu;eh?n% Npermeggg LD (1988)

, or a variant thereof; and the 13 of SE or a
variant Seieresot39:B4atHowersr, GAR lapp exehapgdsi rghit H@th’éﬂlfﬁmvbfr feqlt & an antibody

regi on, I

Fegi on o Ahd Snbe R B HAUERS e BABSR o §ALE, | CRble Bl Bir AP Bucs
t he CDR- Uﬂl)ofesm@ nBolM&l irtbCD8r loap wappognin unemesf anabmﬂﬂshmymh_e&eqﬁued to
o ovi des Pl e i SRR RO oL (BT S it HandRodnhi e vse of
TSLP, Coml;R sgéxfgn@tanueﬂsmwae miduquysdg&wy mhalh mnﬂlﬁﬁfl(&fbhflnmﬁg&d)lantibody

TSLP-

comT S AR PR e B REIE B Fres o Ger e ag il gl he
CDR H2  ohntiledy WRhNG: de’—’sxre@'blr@n}ga&hcﬁﬁmétﬂﬁtrs%leglaﬂdprbﬁ@ﬁmeb@ %f Qubéd et al.

D NO 3, or a variant thereo and at | east one anti bod t chain

varl abl e (1988} Bree: BfﬂﬂaACPs'LﬁcrbUﬁdlfﬁgWP?%g@ﬁfmmteﬁ@r 6500 Zeac ! g’Fﬁadcﬁ@El RSA
vari abl GSEQggp@n@mééoﬁéf@l?h%ec%obl(mf 4D NO 4, or a variant

thereof; the CDR L2 or a varlant thereof; and the
CDR- L3 of SEQTh®preent mvmtlompmndeann engigeesod TSHP amtibedybandi usetheraofigo treat

vari ant EHFB[! L 4e am no acid

resi dues n on§§e 6%94%%@9%p%§ﬂv§?|an gg@%?%%%% up to 10
conservatively nodified am no acid residues. In one enbodi nent, the
variant conprises up to 5 ¢ no acid mo

2008/ 076321PCT/ US2007/ 02553% &L %W@gﬁn t he vari ant
conprises up to 3 conservatlvely nDdlfled am no acid reS|dues

In some enbodipents of the above, descri.bed bindin und or
substanti al | y THY Present (RNSTMRIOH LSS ocnd e COBBRPICHE: ey aoA wh SriRgiagrnd
is all og Ia'%bh-x?hlsﬁigma{ leBst HRBRALB Ay RO i aBlel re@bn, or 2 TSLP-binding
substantial 'y all t he remai nder of the_I'ight chain vari abl e regi on

vari abl eﬁ@@@ﬁl@}ﬁhﬁ@&ﬂaldoheaéfubféveahvmblwrf‘atqn EOTRRIFFE PfgleﬁegquGnCDRnsequence
preferr e@el@d?&?ﬁbﬁ‘ietﬂ& ?r u&:%n&?ﬂ?g SEeEQID NOE NeAM SN A0 1848 6&%1)0@ %1ght

reglon i s human heav aln amno aC|d sequence and the remai nder ©
the |i ghrhaghajanabieregion, eorr & JSOR-tindihg fagmentgtereohaiaid hghitrabaiacyatiable region

sequence,
compouna PR A BT POR SANERE kBt B ANLAE S il el 880 1D gs: 4,
heavy chand6vari abl e regi on conprising residues 1-116 of SEQ | D NO

The present invention also provides a binding compound that specifically binds to

human and cyno TSLP comprising at least one antibody heavy chain variable region, or a TSLP-
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In sonme enbodi ments, the binding conpound of the invention is an

anti body or an antigen binding fragment thereof In various

enbodi nents the anti body or fragnent thereof of the present invention
i s pol ycl owal2posmaémac! onal , chineric, cyno-ized, hunmani zed/ueoenriotisy
human. In a preferred errbodi ment, the antibody is a humani zed

ant i body or ;.8 fr &’8 alJ sent. i nvent..on

The pr
cont enpl Dinding ﬁg Phe BiNai i a‘anﬁ n ivg‘g%bﬁ Jﬁ%‘?%&&g‘ppflgén"érﬂ?a“ one CDR
IS: ?I gc; Sd séquemd E&e?fdé&ﬁmcmﬁsgrsﬁp behsiating-ab, Sﬂ@mlNGﬁbi -Skhd Ey an® @F!é,ast one
a and a dia present inyvention.a o cont enpl at es } hat

the bi ndifhY c@g’ rfg‘ 1)‘/15 aﬁ&n%ﬁ’&y,‘”é&h §’th|g Hg}dmgo ageny jheifgh said hght chain
I'n S pr gfvgﬁﬁl?ﬂ r@@p&imﬂﬁng hthRadRioRE IOTIR G RALNEIdctedt s and gﬂﬂgkonsmtmg of
produce

hybri done PsetiSa8dBT- A- 795- 1- 7- | n- anot her - enbodi ment r t he- bi ndi ng

- conpound-i s- ﬂ?%oﬁg%m@aﬁﬂlgﬁgﬁhyaﬁm}& pﬁ(lgt&%xrh¥%db§i@g%lﬁ1epoqsféfpbﬁlﬁmg

PTA- 7951. e I nvention al so enconpasses an anti or antigen
bi di ng f feagmenit therhef; emhpnﬁatat bqaﬁdeIQQRISWLBHMESBlBGIGﬁIMHntharngup consisting of

cyno- TSLP L ng, am R0 aC| uenc of SEQ 1D .

NO 18, orE@ﬂ%)éfrolss aEt ef egg 55371 dlmef’ ﬁb N S nt a&%‘l’a&w © region, or
sequence TOLPShdihPridgndnt thereaf, Way thanlres I”(e]DRcsfeqﬂ'dheesl gey forth GNSEQ 9D NOs: 1, 2
enconpass (? an antibody or antigen biding fragnent thereof that

speci fi c&P 9 bi nds to human and cyno- TSLP conpri sing am no acids 19

to 472 of SEQI [BofNe erdSodiMéntd War idibbdy Niphe Chainandiadle ﬁegldﬁo cacrsiﬁp Bﬁ’ldmg
to 233 of, SEQ ID NQ 17 or. a variant thereof In one enb nent ,

vari ant dGRBER %'e%fpc?‘ﬁpws@b?%@rt\?’atqr?/%ISWWWFF’é%fe‘éﬁﬁoﬁ’otha@F‘ﬂlp COHSIStmg of

resi dues S9N WQ%WtIn sth& éﬁﬂfo‘dﬁﬁ%@ Wéﬂt%@% thtt c@xaﬁnovanabie region, or
conservatively nodified anino acid residués. In one émbodi ment %

vari ant dékBriadag fpementshereels asy theithist IR deuiceers aat faothdniSEQ D NOS 4,5
resi dues .4 g one enbodi ment, the variant conprises up to 3
conservatively nodified am no acid residues. The present

i nvention al sEhcqusmtsiwntioﬂnhhdipnyidmmiﬂndidg bd)lapomﬂehitfspeaﬁt@tlytmmishuman

human an wherein s oun I CD.of ab
T e Ry G L R e e R R B
t Ee | [ gahmdxn'gf‘fﬁ@feas thateof, mvﬁr}ieaqnclﬁhﬁﬁrmglﬁpéggﬁ]e Sorfiprididi mgg%paémp BNSEQ ID
t hat spe 1.ca S T el n sal 1 ndi n
corrpoulrcl)dﬁéas1 Qr %ﬁ?ﬁﬁ%r}%&%b?%@égdﬁ%@tm% ‘Kid?f@@DR‘
technol ogs &SEQ M@%ﬁ%ﬁﬁﬁﬂﬁgﬂe&ﬂ S0 DROMib t SRl vA%abid¥8gion, or

ligand. In one enbodi nent, _t he blndlng conmpound i s ‘a humani zed

ant i TSLPaéErﬁliPﬂBH‘}ln% fragmentribergel syif Hehirgary wairhlstregine camprising: the HR-L1 of
present igpeam Ngm; aar%waﬁgﬂmér%@ﬁ i émsizrtﬁ‘ sﬁ@ﬁﬁm@ﬂ st§ag y aaﬂﬁpﬂhﬁf g%lah(¥the
g conpound has f

bi nds human and é P, wheréin said bi ndi

about 11£DRM3fR QsIDhT@ ﬁearswwnu@pmf sTinef presenpinyentinm 2lsspvideea binding
human TS r t I nps, i

bi ndi ng (%grrg& &Egm ?%ggasﬂe%g? ﬁgglq%ﬁﬁgi n s&ﬁgnfasr:]ﬁa% %n%% l%%vvﬁ%rmétllbo‘iy
sai d bi ndieawg Qh@mmfmnl:llehlagloa, KDadFSIrlHin@ing (fm/gﬁtmmh‘ecdod)saxchheavgaﬁlumefhnable

embodi morE SE 5 apou o T e . Wolash o i preret CHR et SEp

an ant i g&o. ki o:da Vegiaht ‘algfmﬂtanﬁ e ©OR-H3 of SEQ MO NID €% @Rk vhriute tHekf; b %0least

conpri ses_a hi.ndi C ound hat . speC| al | y.bi pds hunan and_cyno .
TSP, wnarbrtoRdy Hen Ay ablouan o TS B RGeS Bt chain
| ess. Thearibgsepion lcamgﬂgmgnmlmqg rayrsrﬁgem ﬂobh NéH NGhriGATRAEHE! tHeNADR-L2 of
specifically binds human and cyno TSLP wher ei n’ sai d bi ndi ng conpound

has an EEEQ 15 NGpowar apvasiapiherept ta%ﬂfeﬁla}} L3 of vEQEEBNQ. & oF 8 vegant phereof. In

concent r gid n Qrwﬁq RHEN
to 50% of tﬁgbﬁl\?@:ﬁ gigggp\gled i e a sje(}ralgoé-k%?/mw@llohlggﬁg corr?)%(%?'g cSues

I n one elb@eus reathodingnd Bienviragt composasdun $o al Ohoonsaivaieelnm¢diffi@l Bmino acid
residues. In one embodiment, the variant comprises up to 5 conservatively modified amino acid



I n one enbodi nent, the binding conpound is able to bl ock the binding

of TSLP to TSLPR in a cross-bl ocki ng assay. The present

i nvention enconpasses a nethod of suppressing an i mrune response in a
human subjwotomsengpes sing adm ni stering to a subject i npoeadzdolversenaf

an a binding conpound that specifically binds human and cyno TSLP, in
an anount effe ve t t he .bi ol oqi

S0t fr 1y restupg T ohE eBodnBEE e GradutoRBRS Ge o A sapreRprNF Y ifiet g peid
i ng- an- agldidubonal i mrunosuppressi ve or anti-inflammatory agent In a
preferred enbodi nent, the i ne respo i s, asthma. In anot

preferred ean’oﬁ"H’érFE“bOfiH%ertt;‘T?ﬁH% ab@gﬁ@%fg)geql BingingcpppRundss EfHa‘PFrFé}P?térﬁlaﬂy all
| N anot hef thRr&h8hde & erEnRdl n vir{¥8leAkLiBh W tﬁl bfub@BRTRIY QN o Fhman Ig reglon
allergic rhinosinusitis, allergic asthma, allergic conjunctivitis,

at opi ¢ derdeli px $1%>Stalllt#ﬁ13a’rﬁé1t Hethe pemaﬂ@ter efitherligbtiPhremvaniablrerepiomyagable regmn is

response i
ly rrphomaalll pr édgn ot all a’]; n?ér?ggtr%r%dg@ \rﬁ nf%x?éfﬁg&ﬁif éjt%hn{ébnéefffthe heavy

admi ni st elmmvarmbtmnbpnaﬁ lnttmamheahy elmjrt ﬁmmmaniuitmqnmdq land theyremgimder. of the light
The antlbl1 sent invention can be in a

oY vala grreglt}ﬁlt herhe al 1h rﬁs ue :
conposi t I'oN conB Rg T HE 9 | ﬁb*&%ﬂﬁ% Rd *61"PHe i nvention, in
conbi nati on V\ﬂ[‘ﬁd”lplasth aiveatial ilss ptdvites adipdiad bamsant itedt spermﬁhalllyemtds huthan

a further t he conpositjan further conprises an
ooy B SO0, ULEn CoHRTTE 1 PO SHEUR CEich COmpripg Tgusri 116 of SEQ
i nvent i o AlGQ 0eRGOFRRARSHSredf, GATRARNE tiiin GBI £bidd cBmphiBiEh Rekidues 1-108 of
conpound _of the |nvent|on and a pharmaceutically acceptable carrier

or di | uefEQ ID NO: T wagant thessadntpgmeciebadadtcibe anrippitomnsiges up to 20
nucl ei ¢ @ﬁs&v@ﬁ%‘i’ﬂfn@&ﬁeh%ﬂﬁﬁ ARG RESiHRs. Sﬁﬂb‘r?c”&ﬁbd?ﬁm&ﬁeth@@%mq}fm9ﬁses up to

fragnent thereof 'of theé& resent invention. The nucleic acid can'be in
an expr e$Qrepervaitady megidtedmyne peif aepidugs.c Benesimbodimentcbe verdans gerpaggs up

by a hos 0% @ste&ﬁ@@gj r‘ﬁﬁ&zﬁgd Wl z}cgﬁrggxgﬁé% ofd SfoSARENPAR S8 arkt Tofprises up

host ceI risin e vector,
20081076821 mbwaemﬁmﬂﬁﬁamm@am desofuepr boenei angpodinpait,ythe bgghtddain variable
conpr|5|n culturtn the

under ondlt on i >
nucTerc S A CER ncevméane Ea?é“ i:h&’ APRFE y’“‘* 8?35%?%\3@?Egg_ﬁa_w{%‘ha&been
pol ypept tlmgedfomnemder i ng the pol ypeptide fromthe host cell or
medi um | n various enbqdi nents, the_ inventio el ate
medi cament s cBROPFSIhTVEROTLH Bodoh? MRLBHERmPeyRd i ot G binds human
present bl TBLP, EOMmpAXNAETRd Beavl RBaih RYEYIE AEiIRNCRIPRARESIHNR 1USH 6f SEQ
a blndlnﬂaconpound t hat specifically binds human and c Q;%/no TSLP (for

exanpl e dfeangra ltabécltﬂwm@k'cr@aea GPaBrigeg teidrergl-10F eEEQ Y MY bh)
for the prepatgd hREnPinntiBAMSRPRRtdet 9 HifGRY ¢ 8 ¥%at %gedéﬁqup%mds human

response. The present i nvention enconpasses t e use of
conpoundarheimoskid &l toroptisige: i hedyy bhammariable wgieo cmwngfeesenealah@ﬂ ngsidues 1-

any one .0

oY s Fis LSE 09685 AGECTEMNE A DSl NEULARY Bl 1

enconpas $@Soft IEQ B Af 12 blndlng conpound t hat speC|f|caIIy bi nds

human and cyng TSLP (for e ne..of the bhi.ndin

according to ?It\epm?tenéﬁtve%tﬁc)n ?r]gor pl’t"ﬁ@ %? qﬂﬁqlﬁg F%‘HP‘?}P‘*QHME?C&%@H%W‘% fuman

Ej r eat dananm@hﬁm’mm;l b&mﬁﬂ@ﬁ% l@ehcavy mhaﬁgraﬂﬁmeeégtﬁenhawrtgm leaat ga%traow Bsh% or
i sorder ergic.i.n isarder. In one i ment. the

al l ergic® B0%¢ e 18 @il 16 99;#4% 8r ; E/Oﬁ&stlﬁtt ha Yasiajecregion

ast hma, RAigs g 1@as@95%u D0%4, 8596l & 809 h&h@ﬁg? t(d?ersmbs 11188 oPSEH HFRO: 12. In
DESCRI PTI ON used herein, i ncluding the appended clains, the

si ngul ar OEFf’o?rH%OCB‘Fw%F}GSmE%IHHanV&IBB a» Rpdmegeanpopp fhat spreifipglly ings human
cor r espoRgj %gmpfsm'co&@tggihgng ﬁ@axﬁmh%ﬁlsvé‘ﬁﬁlecl@ ﬁﬁwﬁg%@tdbaxt gbéﬁth%hx%%o

ot herw se. refére ited Rerein are in or ora erenc
to the swmyduexidif fsSEQR Badl:ilfdiand dubight pibini tsatabmregmt h;avung at least 90%

homology to residues 1-108 of SEQ ID NO: 12. In some embodiments, the heavy chain
variable region will comprise at least 95% homology to residues 1-116 of SEQ ID NO: 10; and
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"Activity" of a nolecule nay describe or refer to the binding of the
nol ecule to a ligand or to a receptor, to catalytic activity; to the
ability to stinulate gene expression or cell signaling,

di f f er ent i wDi2008/07¢321 mat urati on; to antigenic activity, PACa/ushe7/025531
nmodul ation of activities of other nolecules, and the like. "Activity"”

of a nol A activity,i | atj ng, or i ni aj ni

cel | - o- i b SFtn Sabat el bh Eprtial il 95 Booiog sl S0P REEC
a structub&N@fia cell, e.g., cell nenbranes or cytoskel eton.

"Activity" can also an sgec' fi %Hﬁcti vity, e.s. , Jcatalytic .

activi ty}/ [ mg b OReFRYOUBF P RegPEarougds Pl ihe YRy R pisgcempyise @ heavy
concent r ahdif Bonstn@rdiod Doz allighOomad édMBirhs re@lon! MEohd dfbodiment, the heavy chain
"Proliferative activity" enconpasses an activity that pronotes, that

i s necessapsjant sRgloreomprises py lspb B pred hymasbool ahad opnstint regign or a variant
normal c R4 cer.. tunors, .dyspl asia,, cell

Cranat or gisgocty H Fof¥ls efiBodfichie e AAREEIR by Feaidh XGRS ey opkeppe
and "tr eatmentight chgnicongppléghm.t o an ani mal , hunman, experinental

3? bjaﬁc';( Ogghg&g%ﬁégﬁzgggih%ggsélﬁg bilrjlligllgoc%lrr?p%luné lo?‘t}gie’ ir{vglitlec{nsista?n aCI9[1 to 3(; tor an
t her apeuthitgedibhghos frhgmad eidredl 16 VARASRI iribRBMhits thE aRHoTR ok RUBRBKISHEESE of
ctrcel | Tti ssuerorgan,, or biological fluid. "Admnistration" and

"t r eat mefto PESH ABY SO &S gpolydlesial, nerapsdenal.c ChigannaeieKipitk tiunanized or fully
di agnost hemark emeAreRre@ BEbEARSH] FRARLAbodIRE B Hg[ﬁaniﬂ-éd%ttiﬁgdvor%}%nﬁaﬁ{ %hereof.
enconpasses contact of a reagent to the cell, as wel | as contact of a
reagent to a Theipgesenhswentigealsp (ogtemplates dwhtthe bingingh fiapmenteis| an antibody
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hybridoma deposited as PTA-7951 to human TSLP, wherein the antibody that competitively
inhibits binding is not the antibody produced by the hybridoma deposited as PTA-7951.

The mvention also comprises a binding compound (for example an antibody or antigen
binding fragment thereof) that blocks TSLP-mediated activity. TSLP mediated activities
include, but are not limited to, binding to its receptor, promoting the activation of dendritic cells
leading to proliferation or survival of Ty2 cells, secretion of Ty2 attracting chemokines by
dendritic cells such as TARC and MDC, production of pro-allergic cytokines such as IL-4, IL-5,
IL-13 and TNF-alpha. A number of assays can be employed to determine whether a binding
compound blocks TSLP-mediated activity. These include the assays described n the Examples
and other assays, including those described in the art. See, e.g., Reche et al., J. fmmunol.
167:336-43 (2001); Isaksen et al., J. Immunol. 168:3288-94 (2002).

In one embodiment, the binding compound is able to block the binding of TSLP to
TSLPR in a cross-blocking assay.

The present invention encompasses a method of suppressing an immune response in a
human subject comprising administering to a subject in need thereof an a binding compound

that specifically binds human and cyno TSLP, in an amount effective to block the biological

activity..of . TSLR.....The—present—invention—also—contemplates--administering—an-additiona
immunosuppressive or anti-inflammatory agent. In a preferred embodiment, the immune
response 1s asthma. In another preferred embodiment, the immune response is allergic
inflammation. In another preferred embodiment, the allergic inflammation is allergic
thinosinusitis, allergic asthma, allergic conjunctivitis, or atopic dermatitis. In another preferred
embodiment, the immune response is fibrosis, inflammatory bowel disease or Hodgkin’s
lymphoma. In another preferred embodiment, the binding compound is administered in
combination with another immunomodulatory agent.

The antibody or fragment thereof of the present invention can be in a composition
comprising the binding compound of the invention, in combination with a pharmaceutically
acceptable carrier or diluent. In a further embodiment, the composition further comprises an
immunosuppressive or anti-inflammatory agent.

The present invention also encompasses a composition comprising a binding compound
of the invention and a pharmaceutically acceptable carrier or diluent.

The present mvention encompasses an isolated nucleic acid encoding the polypeptide
sequence of the antibody or fragment thereof of the present invention. The nucleic acid can be
in an expression vector operably linked to control sequences recognized by a host cell

transfected with the vector. Also encompassed is a host cell comprising the vector, and a
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method of producing a polypeptide comprising culturing the host cell under conditions wherein
the nucleic acid sequence 1s expressed, thereby producing the polypeptide, and recovering the
polypeptide from the host cell or medium.

In various embodiments, the invention relates to medicaments comprising the antibody
or fragment thereof of the present invention. For example, the invention encompasses the use
of a binding compound that specifically binds human and cyno TSLP (for example, any one of
the binding compounds according to the invention) for the preparation of a medicament to treat
suppress an immune response. The present invention encompasses the use of a binding
compound that specifically binds human and cyno TSLP (for example, any one of the binding
compounds according to the invention) for the preparation of a medicament to treat asthma.
The present invention encompasses the use of a binding compound that specifically binds
human and cyno TSLP (for example, any one of the binding compounds according to the
invention) for the preparation of a medicament to treat an inflammatory disorder. In one
embodiment, the inflammatory disorder is an allergic inflammatory disorder. In one
embodiment, the allergic inflammatory disorder is allergic rhinosinusitis, allergic asthma,

allergic conjunctivitis, or atopic dermatitis.

DETAILED DESCRIPTION

As used herein, including the appended claims, the singular forms of words such as “a,”
“an,” and “the,” include their corresponding plural references unless the context clearly dictates
otherwise. All references cited herein are incorporated by reference to the same extent as if
each individual publication, patent application, or patent, was specifically and individually

indicated to be incorporated by reference.

L Definitions

M KL

“Activation,” “stimulation,” and “treatment,” as it applies to cells or to receptors, may
have the same meaning, e.g., activation, stimulation, or treatment of a cell or receptor with a
ligand, unless indicated otherwise by the context or explicitly. “Ligand” encompasses natural
and synthetic ligands, e.g., cytokines, cytokine variants, analogues, muteins, and binding
compositions derived from antibodies. “Ligand” also encompasses small molecules, e.g.,
peptide mimetics of cytokines and peptide mimetics of antibodies. “Activation” can refer to
cell activation as regulated by internal mechanisms as well as by external or environmental

factors. “Response,” e.g., of a cell, tissue, organ, or organism, encompasses a change in
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or secr BRI, foHoRg 3% nggfh‘égbe %’F“ﬁ‘?&?k ﬁ%‘:n"f%i&cg gﬁ&g‘{é‘n?}ééﬁsgﬂ and
pr ot easeMoHisonaR dR.qll 984) PRYc. ARHPA ERESCi.ELISH 81:38516855).

2008/ 076321PCT/ Us20Q7/ 025531 predeternm ned guantity of ion flux or

transport; cef "$ATBAGROdCels| 2mdmemiegically | fupgtionek apawpegiobulin fragment
potenti al:orftﬁﬁmﬁ%ﬁﬁﬁ@ﬁrbﬁab}@Fé'gkondéff 4 BERDch@hioPihe %leﬁr}@%l&?of Might chain. In

phenotype, e.g., change in expression of ggne relating
i nfl amraﬁqlﬁwnsﬁp@ﬂ?t 1 ar mpfeaYusregionaaroepvaleaily jadyas with e peptidedirkas foscreate a

bivaient domain antibody. The two Vy regions of a bivalent domain antibody may target the

same or different antigens.
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"I mmunosuppr essi ve agents,” "i mrunosuppressive drugs, or

"i mmunosuppressants” as used herein are therapeutics that are used in

i nmunosuppressive therapy to inhibit or prevent activity of the

i mmune sysWer{8(7¢3d1 cal ly they are used to prevent the PCEUS2a07/01558f
transpl anted organs and tissues (e.g. bone marrow, heart, ki dney,
l'iver), and/ ot .y . f i i e i S

that b e most A RAGT SRy Titheriies B4l hIARANSHEECT, BimE b ERAR he two
nyast henbmdipgasiies, haygsthe rdamel angigsn espytiheines o Hisyewst, ceivalenty antdollies irsay be
mul ti pl ebsclcefr o€i s%e. "Hmunosuppr essive drugs can be classified into
four grolBEeeiT GROY) coi ds cytostatics: antibodies (including

Bi ol ogi cal Responsé Hépgn,f ther@mor"sHyRRPa)n Fdr wgs'sel®t"i agibody refers to antibody

i munophi l i ns; ot her  dr o udi ng known chenpt her peutic agents .
used i n FREPPHSSARRANIEGHE ?fm@ﬂ?ﬁ}a@m% o4 Aoty wherpig thes Apmpng are present in
scl er osi gsinklk RAPehEdd Abin. (RBeNY, RO oy Rptilid M}'@ﬁ&%}fﬁsk@%ﬁ&%é}ﬁﬂd@ Bfker

be adm nistered in conjunction wth a new class of myelin bindin

pr ot ei n- betrigen Wer apad: Yicdomaginowhich gnabdgsdhesfivsto form thedesired structure f%r antigen
"Anti-in n s T i< snﬁitE YAk A oGy Hﬁﬁ%

repr esen%ingg) hpélgge?%i aFﬁgﬁa%ﬁ%g@%{g}%iﬂ%ﬁ t he?lfapeutl cs.Oth%Fr ol s,ctLBI\IAL
al so knoWNTEBODIER, tvbk d 43, Roseriberg andedMdenggds. Sheingar\oslkEyNevwe Yo pp. 269-315.
cortisol, a h rodu I e i d :
are used as t fé%?‘ﬁaf’ ﬁ%a{nﬁg%{{% ggr%lcnegltsgi){%a}q(%f %‘L‘rﬁ*lr%% %‘9 g’sg(lzeoﬁ%fﬁlgoannzi}mdm'
such as: S&y sigeMoyldasans e 4/s(200h)f VeminBicokenofSch|20a@30y Reebingny eradid(1999) J.

Myositis, (inflammtion, of,. C t [ ' so, .be .

sel ect i vgf"ﬁu’foé' %ﬁ?’s é%ﬁ#ét%ﬁ?@‘iﬁggnﬁ.fcﬁ)ﬁg/ﬁg%gﬁsgéat- Iﬂﬂe@:ﬁr@f’&fgd which are
art hri ti Beréghinottp6ratddityarafenings ¥n thicireniitetiss) 0 GE Uhid eMBodimentpitRipsesent RGdnfion
sides of the bo_dy}; system.c | upus erythematosus (a generalized

di sease PRYYSY SEpledneAmantibadissromgpeeiveute Wosins vafhy glogficgtions such that
syndr onegihelB e Mtisedidese thakdcauses dry eyes and a dry mouth).
Non-steroi dal anti-inflammtory drugs, usually abbreviated to NSAI Ds,
are drugs witAsaised Jesins | the derpydiebodiesi iglean to smafl| antivadio dipgarnie cvigh two

used to. el RRing SE RO AR RE 2 1T AR AR BN onliee——

range of tooa hight efafrezarsdblehdumain (Yihid the seine goiypeptileddpine €6i-Ng or Vi-Vy). By

ti-inf : tion. L . |1y indi.cated f th .
SRRIT A N R ARk A
ost eoar t Bemdins arei fofded morphio withath oapddriinesy demgdins afilaydthsd ¢i@in and create two

spondylitis, psoriatic arthritis, Reiter's drone); acute_g X
dysnenor ?H@E’é‘%gl Bt %&ébﬁglﬁ% &E?aqeﬁ?“tl‘?gé‘aﬁﬁ %’éﬂ’a’ﬁd €& & Gﬁéﬁﬁ ®0 0311 161;
post oper aid VRIRRE et ;al.n{11993) @rémdes At feddaish:. qUs 190: isakd-saa@mt iR Akdiew of

tissue injury;, pyrexia; and renal colic. NSAIDs include salicylates,

ar | yal | afgneessd; ardibody vapgmts aeneighy cseg dilejliggrpanst &lgyon (2005) Nar. Biotechnol.
N-aryl anshigy-1i3¢. aci ds (fenam c aci ds), oxicanms, coxibs, and

sul phonani | i des. General WO 2008/ 076321PCT/ US2007/ 025531 The
present i nvents Bsedherin, desstenn Ghuneanized 2aibedy'T Sifers imfarie of engibadigs thabeontain

t her eof jnf “mg.‘%gr : -PArti ar | [ o

infl arrrra%eg?%}{cg%itﬁs% é?s. n (é'gﬁ?glg %réﬁe%{tlg’%g%iagneﬁﬂ, %‘% %’gﬁ}aﬂnf?ngﬁ?r%l?sdr ySuCh
di sor der aintibodiss berdain nninimab safuenqeasitrieadbidinmenthuntah émalubegighudin. In general, the
inflammat ory..di.sor.der is,allerqgic, rhinagsinusitis. allergjc. asthm, .
| er of hERAOCREE: it Bmerie cinl G ATt ot .St BBivichTy B vaiabte
al so pr oddmiss, éngihicesledr sutisianiT8lyPalapf tHedeipes atisblé Iepk chbirtiposd %o those of a
i nfl ammat ory bowel diseasge or dgkin's | oA . TSLP is a
menber ofO HEnan W{@umﬁ%ﬁﬁﬂ F%ﬂﬁ%g BHbs ﬂﬂ%’gﬁg%ﬁﬁe FRyegRI &8 thess of g hpgan
into theinghindglobufh se@fhse. OThe hamanisBhiiboY bPKbIEN T BLERIPEomprise at least a

recogni tion have shown that although | arge areas of protein surface
are bur i RILPHOF & W Ragichulip FoRka Eegion &b Srrisallydhi| of edwmap mmunoglobulin.

The prefix “hu” or “hum™ is added to antibody clone designations when necessary to distinguish

humanized antibodies (e.g., “hu23B12”) from parental rodent antibodies (e.g., rat 23B12, or
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human B cells according, e.g., to the general protocol outlined by
Huse, et al. (1989) Science 246:1275-1281. O her suitable
techni ques involve selection of |ibraries of antibodies in phage or
simlar vegbar®wrdee, €.9., Huse et al., Science 246: 12¢%at28%/025531
(1989); and Ward et al., Nature 341:544- 546 (1989). The pol ypepti des
and antibodies of the present invention nay be used wth or without

modi f i catZ8B12Dndibgdupgniced framsof sedant Artthodics walh g5l lvecompeise fiseime,C PR

the pol ypepthdeds @@p@&ﬁél%@éﬁ%ﬂ%édlesbﬁltﬂﬁgﬁ |c§1‘ilalﬁ’)§nﬂnw ﬁ;@gubsﬁh.ﬁlhﬁi may be
coval ently or non-coval ently, a su bstance which provides for a

det ect abfnslusieg tmmcreﬁsemf@@twrm@@afe stabilished the hirdanizedjangedven

t echni ques ar d e I dified
scientific an p%@gﬁ%&% ?gﬁ}get Efegél{tsﬁ %n%%f“ ;ﬁ?d ! %Idel %13%8%123 W modifie (or
r adi onucblodksi) Fenzgioesio mubsibraitbmé,effcotbaﬁlmnsns i $eei bigt, F.8, Pat. No. 5,624,821,

ot €=l R GG MBI SRE B S FpuEA081 Dtk e
Pat ent Ng8:646-684.7 ,S43H modiffation 22i b8 98P to3bthanct, 89GipPrkbs vdkiolif featldns of the
e MO L W G R T D R

(1989) Pt&fon MRlude MEARE aciBCihansdeAs5tihiHIAS) - delORS and® insBRAs), Blycosylation or

transgeni c mce, see Mendez et al. (1997) Nature Genetics 15:146-156;

al so see dﬁ&i@@w}ﬁ“%&“ﬂ/@ddﬁ@xmﬂ@@?m& odhsgges to the Feneannplap alterohe half-life of
bi ndi ng ¢RMRRNS A BFa g@@@d ﬁﬁ?bo@fe?%ﬁ%rl%%@alff rl@@%ﬂltdsreé?lflt 15% ﬁ%ﬂﬁ‘erﬁ%osmg,
rai sed by 1 muni zati ani ma conj ugates of the pol IIE)e ptid

f r agment withgbecindemijtardinargrsedpayenicnds and desreased pest afimpricrialb fesc r@ﬁaKiZOOS) J
ant i bodi r ecreting the desired anti body.

These anﬁ%%&ea& ?'g'gmgoglg%?%qenec?d'ﬁgf bi nding to normal or defective
TSLP. These nfihecteonatfuliyt hvinoxhi estﬂw:cﬂﬂ’ wgfal th yarbi antibayt hlhat cdngassts dluman

Kd of about 1 usuaII 300 n i C

east apciitdelliin pifed simvenkes joabSr Ay MR e Bhd feplif yrurine
at | east cabonydrae OMifY if pedduedd inusmabidey irdeimense Mdmbly.l aybHAoma derived from a
W Hurmani zati on of TSLP Specific Antibodi Ee ﬁ sui t%}l e .

non- huma oSt i6ddy Stulle " mouse sutibpdys fries F?)rant‘f‘ﬂé‘b O SIS cgpgprses mouse

region. M{uﬁggo&gfn S@%hgégrgg, anti bodi es include, but are not limted
to, nurine, Lago (including rabbits), bovine, and prinates. For

t he nost part ASHE h@rz@dtk@ﬁﬁmbﬁamé@aaalée rPf?fﬁfﬁdbq HBUi aeid residues of an
(recipie | |
oot p enchiiy BRI riottle fr MRS BRLAR, TN ARl AR RAR Qmprdes amino

non- humanrcigpesidess fraonor'camgleboaytysdrtérmasinguesen” mat'CDRélibgt r@rdues 24-34

nonhuman i v i i ;
capaci ty.(e{)n ijer?l(e)rg;%n ancjl%n&ig§ gPr amawoﬁl%lI g 1ng ' c@&%ﬂ%é ues ?)]}d l:telill(eiues
human i NM3EBGQICRIRHA ] ) 56168 (CERHD)echd B6- DA (CHER)HBan@e heawyhehagmnvariable domain;

resi dues urth humani zed_ant.i bo ri se i,d .

L eh s KRBl o e e op BRI B i TR EHRS s B P ic Healtn
ant i body SeﬂilmeNawaaEQﬁ&lt@t%ﬁm@(EEthSMe%@sz) rpdiof | thasd qasdwsefrom a
made to further refine anti body ér or mance._ of hi ol ogl cal

et tvi £y hRSarialeHaD opaiondude 263 dhbs "0rsfL2) (o 3PoNGey il the etk Ehain

321: 522- 9 .
(1992) Qﬁ’%ﬁablé;??%fmﬁg 263 (H139583 Wby s 362083R3F 20 thea bk Bledvarizble

r econbi ndemaip; gt and ﬂ&j’sbr{ﬂp%ad( eMOhaﬁzel B@éng%gb})l béél Jused fereinghe term
Boss et a Q»on%" g)rat'FR‘N%esﬂlueg 18 %@ Y thGé’é) vabi¥b1 € dohain (thbidues! Pé‘fher Mom the

4,816, 567 aw et al uropean Patent Application Publication

438 310) hamjvwatbteereg(o&umqbwarﬂeﬁa«bmremI(EI@&tresmiuePuEIlhp cemdwmlmbermg above
239400) . ci.d.seguence vari f ti-TOLR

ant i body relptgs 6? épeaggl&a%b“;}l oS f’g%(%scl ngﬁgpcg’g opP ?a?‘%%g) gfjﬁsﬁtg‘dc na(%%)ls to the
i nto the sbqueaed awdbaingi in Tibk Bcaumipabeitly JolMencerLittingp efdel TablasyhthéSi sn which

sequence numbering is with reference to the Sequence Listing.
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Addi tion of glycosylation sites to the antibody is conveniently
acconplished by altering the am no acid sequence such that it
contains one or nore of the above-described tripeptide sequences (for
N-1inked gWwepcosyizeszi on sites). The alteration may al so pog/usese/ofsgsit he
addition of, or substitution by, one or nore serine or threonine

residues to the.sequence of the arjginal antjbody (for 0-linked

gl ycosyl ati on %"E“g% : refors o Wéﬁso‘éfﬁtb‘g'h%&h{e?’b"éd‘?ﬁ CORRGSHoR Y ¢ Lmsnyberg the
t he substakdodiation r@hitd MSteditfion i tHY WHndEBfoWnig RBtieH of£ e Wirddg composition, in
stability of the final humanized anti body. For exanple, an asparagi ne
(N) resi §a¥s vayrathe bRdingcamPes i erdEOled entseAndFd i oB1RAL | on of

| soaspartate abifiihy N SRALERERS W hhSledué WENon{ddBes bie 8PGnore amino acid
enbodi ment, the asparqgl ne is changed to glutamne (Q. I|soaspartate

f or mat i oequEncasetbitl specifieallyr bind g humen  S&Br oaene Prefedied gmbpdiarent, the binding

Frmino » <180y S8 958 8 Shophef BR At AR g plooung sppprse

CDRs nuay abenthalydegment. r educe the possibility that the nethionine

sul fur would qQxidize, which gould red ti,gen_bi ndi affinity an
2150 contri but B EETEER” TG K5antrt o HEneorpratal darriiion Wit o
pr epar at isabilizks] exdipieRNel0 bl ssbwnt, ot Baditied, BaRBiend birklinga target.

2008/ 076321PCT/ US2007/ 0@55@% %Eanged”t o.alanine (A) . Antjbodies with,
such subst i t ut ICORETEEYCY BRBHERLYATA)SS OF cRORETVty eSRRTHIoN Efers fosubstitutions
subst i t Ul QRfinél Acia® tarcd REFVRRES thosd- B Riilidinn@hisahek 2Rl tifayt Be WRAE GRALAR} Sithout
| evel s. . Nucleic acid nol ecul es encodi ng an no aci d sequence )
vari ant s aering g hidlegicatgichvigy ek fhej resuliing polppiler elhipse phskilf ipyhig art recognize
vari ety @fsMRiRRds KAWL ihe s@tfsﬁtutigh'fﬁleno?i?és%?ﬁl ﬂe?%hé’giea @%ﬁepﬁ&@do not
not limted to, 1solafion froma natural source (In e case

nat ur al | pulstantielly alierdidlpgicalgictivibeas rae, Watsonnm:sy., dolqubap dticlvpof thy Gene,
ol i gonuclgotd de- [ ( i te-di . is,..P I
mut agencd e b Rnified Sl To. 3. 224 Vb YL A Slch x b ppggipions
or a non-awegprefzrblwierds i0acairddnoerovith 2lede acttfortH BLPabdnt bdbfodlyws:

Ordinarily, amno acid sequence variants of the humani zed anti-TSLP

anti body will have an ami no aci d sequéhbel having at | east 75% ani no

acid sequence identi tyE%ﬁﬁlaw@mgé}vgm@mmmahZsﬁgstﬁmdn@ody am no
aci d sequences of either the heavy or the Iight chain nore preferably

at least 80% nore preferz}rb}l—y—al_Le@jé—gExP/g_ch_e_pLgLerably at | east
90% and nost preferably righmbiesidbéCodsdeativd gnbetituti@ol ogy with
respect to this sequence ifs defined herein gs. {he perc¢entage of am no
acid residues in the candi atgfas(egzuerce Lhaclﬁ?’aé.eé +eentical with the
humani zed anti-TSLP resi dules. Af@®ar al i gni dgstiie sequénces and
introducing gaps, if necespgarygs, &g aqghi eve dihggaxi mum per cent
sequence identity, and not[TONSTUETrTTg any conservatiye substitutions
as part of the sequence ident®BOINone of (MY nal _|{C-terninal, or
i nternal extensions, del etfonsys @) insertiaag Alato the anti body
sequence shall be construe eciling sequence rdemntity or

honol ogy. The hunani z—em)bccy can—ba kel ected fromany class
of i mmunogl obul ins, includingGhg®) 1dG |1 gBspl@A, and]l gE.

Preferably, the antibody ifs anti body. y isotype of 1gG can
be used, including 1gG, | Ma@b,ll(g;& atrd igafx.ﬁin‘v’a. ars of the 1gG

i sotypes are al so contenpl jat elis (lhe Humani 2e@ @t i body may conpri se
sequences fromnore than one gleaps orl i sotypg. yvptim zation of the

necessary constant donain seq] ENCesS jO gene agve thedesired biol ogic
activity is readily achievied H$ ni_ng_LIiﬁ_iht_i_bndjesinthe
bi ol ogi cal assays descri bed bEysq®l) LiAtg\iilise, ei fher class of

| ight chain can be used in ”ﬁetﬁﬁﬁps' ti oEsu_elllrgdlrret h0$5 her ei n.

Specifically, kappa, |anbd seful in the
Phe (F) Tyr; Met; Leu

Pro (P) Ala
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SEQ I D NO VH RESI DUES HEAVY CHAI N CDR RESI DUES CDR- H1 CDR- H2
CDR-H3 r23B12 7 1-116 26-35 50-65 95-105 hu23B12 10

WO 2008/076321 PCT/US20607/025531
Original residue/Conservative substitution|
Ser (8) Thr
Thr (T) Ser
Trp (W) Tyr; Phe
Tyr () Trp; Phe
Val (V) Ile; Leu

The terms "consists essentially of," or variations such as "consist essentially of" or
"consisting essentially of" as used throughout the specification and claims, indicate the
inclusion of any recited elements or group of elements, and the optional inclusion of other
elements, of similar or different nature than the recited elements, that do not materially change
the basic or novel properties of the specified dosage regimen, method, or composition. As a
nonlimiting example, an antibody or fragment thereof that consists essentially of a recited
amino acid sequence may also include one or more amino acids, including substitutions of one
or more amino acid residues, that do not materially affect the properties of the binding
compound.

"Effective amount” encompasses an amount sufficient to ameliorate or prevent a
symptom or sign of the medical condition. Effective amount also means an amount sufficient to
allow or facilitate diagnosis. An effective amount for a particular patient or veterinary subject
may vary depending on factors such as the condition being freated, the overall health of the
patient, the method route and dose of administration and the severity of side affects (see, e.g.,
U.S. Pat. No. 5,888,530 issued to Netti, e al.). An effective amount can be the maximal dose
or dosing protocol that avoids significant side effects or toxic effects. The effect will result in
an improvement of a diagnostic measure or parameter by at least 5%, usually by at least 10%,
more usually at least 20%, most usually at least 30%, preferably at least 40%, more preferably at
least 50%, most preferably at least 60%, ideally at least 70%, more ideally at least 80%, and
most ideally at least 90%, where 100% is defined as the diagnostic parameter shown by a
normal subject (see, e.g., Maynard, et al. (1996) A Handbook of SOPs for Good Clinical
Practice, Interpharm Press, Boca Raton, FL; Dent (2001) Good Laboratory and Good Clinical
Practice, Urch Publ., London, UK).

“Exogenous” refers to substances that are produced outside an organism, cell, or human
body, depending on the context.

“Endogenous” refers to substances that are produced within a cell, organism, or human

body, depending on the context.

14



1-116 26-35 50-65 95-105 Table 3 Light Chain Sequences and Donai ns
ANTI BODY CLONE SEQ I D NO Vf RESIDUES LI GHT CHAI N CDR RESI DUES
CDR- L1 CDR-L2 CDR-L3 r23Bl12

WO 2008/076321 PCT/US2007/025531

As used herein, the term "isolated nucleic acid molecule™ refers to a nucleic acid
molecule that is identified and separated from at least one contaminant nucleic acid molecule
with which it is ordinanly associated in the natural source of the antibody nucleic acid. An
isolated nucleic acid molecule is other than in the form or setting in which it is found in nature.
Isolated nucleic acid molecules therefore are distinguished from the nucleic acid molecule as it
exists in natural ceils. However, an isolated nucleic acid molecule includes a nucleic acid
molecule contained in cells that ordinarily express the antibody where, for example, the nucleic
acid molecule is in a chromosomal location different from that of natural cells.

The expression "control sequences" refers to DNA sequences necessary for the
expression of an operably linked coding sequence in a particular host organism. The control
sequences that are suitable for prokaryotes, for example, include a promoter, optionally an
operator sequence, and a ribosome binding site. Eukaryotic cells are known to utilize
promoters, polyadenylation signals, and enhancers.

A nucleic acid 1s "operably linked” when it is placed into a functional relationship with
another nucleic acid sequence. For example, DNA for a presequence or secretory leader is
operably linked to DNA for a polypeptide if it is expressed as a preprotein that participates in
the secretion of the polypeptide; a promoter or enhancer is operably linked to a coding sequence
if it affects the transcription of the sequence; or a ribosome binding site is operably linked to a
coding sequence if it is positioned so as to facilitate translation. Generally, "operably linked"
means that the DNA sequences being linked are contiguous, and, in the case of a secretory
leader, contiguous and in reading phase. However, enhancers do not have to be contiguous.
Linking is accomplished by ligation at convenient restriction sites, If such sites do not exist, the
synthetic oligonucleotide adaptors or linkers are used in accordance with conventional practice.

As used herein, the expressions "cell,” "cell line,” and "cell culture" are used
interchangeably and all such designations include progeny. Thus, the words "“transformants"

* and "transformed cells” include the primary subject cell and cultures derived therefrom without
regard for the number of transfers. It is also understood that all progeny may not be precisely
identical in DNA content, due to deliberate or inadvertent mutations. Mutant progeny that have
the same function or biological activity as screened for in the originally transformed cell are
included. Where distinct designations are intended, it will be clear from the context.

As used herein, "polymerase chain reaction” or "PCR" refers to a procedure or technique
in which minute amounts of a specific piece of nucleic acid, RNA and/or DNA, are amplified as
described in, e.g., U.S. Pat. No. 4,683,195. Generally, sequence information from the ends of

the region of interest or beyond needs to be available, such that oligonucleotide primers can be
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8 1-108 24-34 50-56 89-97 hu23B12 12 1-108 24-34 50-56 89-97

The r23B12 and hu23B12 CDR-Hl sequence is GYI FTDYAVH (SEQ ID NO 1).
The r23B12 and hu23B12 CDR-H2 sequence is TFI PLLDTSDYNQNFKG (SEQ I D
NO. 2). Theon2BBiz2and hu23B12 CDR- H3 sequence i s MGVTHEYUSMIAOLSSEQ
I D NO. 3) WO 2008/ 076321PCT/ U820071025531 The r23B12 and

hu23B12 en ASQPI SI

o huzsﬁ?Rg’aﬁR%L%g PR, B o et 8 el b, Srones o pRESYS SRRt o the
hu23B12 @bRpI3 ts be umplified. STRII RGN naBeQideDoNBe tih. pnmers canTchzendi&?rBﬁR the
;&3&:\/@8&%’ ;pcﬁ?ﬁhal ﬁ@q{ r,é}ﬁnago %G(iﬁc o gglgq_l t%—pg@l}EEl %@ec%g[) RNA sequences, specific

FKGRATL TSI AN ML ishih TiolPSANGAYICAPNERY hhES YIIMAAWERLABM YromotdtatR@lIhizr RNA,
NO. 7). he r23B12 varl able Tight chain amno acid sequence i
DI VLT@pM@_tg\yophage or plasmid sequences, etc. See generaily Mullis et al. (1987) Cold Spring Harbor

TPGESVSLW o ﬁX%%ﬁéﬁ%&@?@%@%ﬁ%ﬁﬁW&ﬂﬁms N.Y.) As
NI NRVESE CQUTFSLPYTFGTGIKLELI EQ |
used herein, PCR is considered to be one, but not the only, example of a nucleic acid
polymerase reaction method for amplifying a nucleic acid test sample comprising the use of a
known nucleic acid as a primer and a nucleic acid polymerase to amplify or generate a specific
piece of nucleic acid.

As used herein, the term “germline sequence” refers to a sequence of unrearranged
immunoglobulin DNA sequences. Any suitable source of unrearranged immunoglobulin DNA
may be used.

“Inhibitors” are compounds that decrease, block, prevent, delay activation, inactivate,
desensitize, or down regulate, e.g., a gene, protein, ligand, receptor, or cell. An inhibitor may
also be defined as a composition that reduces, blocks, or inactivates a constitutive activity. An
“antagonist” is a compound that opposes the actions of an agonist. An antagonist prevents,
reduces, inhibits, or neutralizes the activity of an agonist. An antagonist can also prevent,
inhibit, or reduce constitutive activity of a target, e.g., a target receptor, even where there is no
identified agonist.

To examine the extent of inhibition, for example, samples or assays comprising a given,
e.g., protein, gene, cell, or organism, are treated with a potential activating or inhibiting agent
and are compared to control samples without the agent. Control samples, i.e., not treated with
agent, are assigned a relative activity value of 100%. Inhibition is achieved when the activity
value relative to the control is about 90% or less, typically 85% or less, more typically 80% or
less, most typically 75% or less, generally 70% or less, more generally 65% or less, most
generally 60% or less, typically 55% or less, usually 50% or less, more usuaily 45% or less,

" most usually 40% or less, preferably 35% or less, more preferably 30% or less, still more
preferably 25% or less, and most preferably less than 25%.

Endpoints in inhibition can be monitored as follows. Inhibition, and response to
treatment, e.g., of a cell, physiological fluid, tissue, organ, and animal or human subject, can be
monitored by an endpoint. The endpoint may comprise a predetermined quantity or percentage
of, e.g., an indicia of inflammation, oncogenicity, or cell degranulation or secretion, such as the

release of a cytokine, toxic oxygen, or a protease. The endpoint may comprise, e.g., a
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The nucl eic acid sequence for the hu23B12 vari abl e heavy chain is CAG
GIG CAG CTG GIG CAG TCT GGEC CGCT GAG GIG AAG AAG CCT GGC GCC TCC GIG
AAG GIC TCC TGC AAG OCT TCT GGC TAC ATC TTC ACC GAC TAC GCC ATG CAC
TOG GIG CO#0CHE/0@3A CCT GGC CAG GGG CTG GAG TGG ATG GGPCATG200T2s831C
CCT CTG CTG GAC ACC AGC GAC TAC AAC CAG AAC TTC AAG GGC AGA GIC ACC

AGA TCT EAeCanRcE B ren Y e Efiestion e ket grtiganon

ACC TAC (fiEantQ&' [GofaAdtastists; TEMdIHtentiAGor(ahd élﬁﬁg&iﬁ@iﬁi&yﬁ@@ glothankeGn é@iessmn

(SEQ 1D whi ch. codes the hu23B12 vari.abl e a} y chain a
aci d seq® Ig relatmg to m ammation, apoptosis, transformation, cell cycle,” or metastasis see e.g.,

QJQI-VQSG'%@Y@ PUIY SChA/FAGY S dr TSNP SRYVIRIBE GBI 0Bk ) Mlire Rev, Cancer
SDYNQNFK TDT STSTAYMEL RSLRSDDTAVYYCARMGVTHSYVM DA LVIVSS (SEQ

| D NO. 1@)91-1e Timneresic?/a@PB3)sCiieAtue et el 2B BRebbigs arabltékqw@q&wm)
chain is A@%%%TNS;[@AQT G 273, &%&&ﬁ Neeowits 2%13% Al REG

GGC GAG AGA ACC CTC TCC TGC GGG A A AT B

GTG CAC Tea@eT AGOCARR Rmen foh abCROQNGIEARS: w2mﬁtmr®meam8amm@m3mm
TTT GCC k@"’&ﬁﬁ% TC TCC GGG ATC CCC GAT AGG TTC AGC GGA TCC GGA

TCT GGG ' Zﬁ}:c CTC ACC ATC AGC AGA CTG GAG CCT GALA GAT TTC
GCA GTG TAT TAG chafoiAG iEHGItAGGs FRErART 5T 6 BEEoTAL oAGEs TﬁF&eﬁHSI §86.0f the

EE(Z;BBS é@‘? é—ﬂ' (f;el\%%? Bﬁgecgﬁg\%.ﬁ%%(b%eqcontm] 3’1’1 ebs, Vaw;'uIi %]os pre eraebsiy 1%@6 of the

sequenc e kdMdl GPRésd | SleE1tRAR LnERATHH ot GMIdMHQORIKREPA 50% the control, preferably at
PRELI YEA @l SA PDRFSGSGSGIDFTLTI SRLEPEDFAVYYCQOTFSLPYTE: TKVE K

KR
(SEQ | D NSt tve)timesthe Gopiral; o direfeaBly At heast four iR th ronmalpagost preferably
chainis agg@t@mngg@wcgggngre CAG TCT GGC OCT GAG GTG AAG AAG CCT GG&C
GCC TCC GTG AAG OTC TCC TGC AAG OCT TCT GGC TAC ATC TTC ACC GAC TAC
GCC ATG CAC TOSpaifralish ©aG ‘aistoely chindsacvbas cifarosG troe Aigndimreptor,

Aca GTC A RPENE ROy e a b ite ARG & g of

AGO AGC @h@rﬁ@cé’@i’rﬁm@t&@ ACCTSCECIIGT BtFAgeriEAG TORICE0C oAGOtARGaEAN other

orc Tog RAERT Hels et Wherdis eRaRikae e e A et it

TCC AAG A€aEpElahtTicly @b dSECn&OANBAR a3TEhi Gd4nt GRcunto &hér fabteidASsesshCin the
TAC TTC OOC GAA COG GTG ACG GTG TCG TOG AAC TCA GGC GOC CTG ACC AGC
GaC GTG GHBP'ACC TTC CCG OCT GTC CTA CAG TCC TCA GGA CTC TAC TCC CTC
AGC AGC GIG GTite Afib&akG deWindifke odfepoditen EBﬁv@%@roAC@]eC&%g‘éﬁ(Bm &T&of an
TGCAACGTGAAT CAC AAG CCC AGC AAC ACC AAG GTG GAC AAG AAA GT

CCC AAA Toitbogrolighe cantsmptetedomethad Rindayto ds.antigsn with apeflingy Ahesay atah?Ast two
CTC CTG yoNo e e calry.1s] oo
CTC ATG %r%g‘% %BI% gﬁgdsg& tg%% T %‘r%f @ Gre GAC %g s and
CAC GAA @ret eoterddy atTieasn AQOtn® sAzieateOthanAbe Gihiga®itanrdaredGatzars In a

CAT AAT : : : ACE TAGS

ore orc R CHeRR R b b iy e e R0 digimel
TAC AAG TiSGeiaAGingll,C.FChy ArGotand aGIEiCTTUOEA, 807, CLBONACBAGI doktmADTT:220-
ATC TCC GCC AAA GGG CAG CCC CGA GAA CCA CAG GIG TAC ACC CTG CCC
CCA TCC COB"GAT GAG CTG ACC AAG AAC CAG GTC AGC CTG ACC TGC CTG GIC

AAA GGC TTC TAE el hétsin, Gie Aht ‘GallaroheioAGsdider GAferAC atA lisekse eAdisorder

CCG GAG ACG CCT CCC GIG CTG GAC.TCC ) TCC.
TTC TTC ﬁ*ﬁ@%@@ ke&g @?@%@9&% HARe QLANNEES AdRferles @fg @éﬁe@e@ﬁhwt
AAC GTC Tilfitafi6h alfekgid GOl Gakibimieite Bsdass! Gn@AheMEisordies Sifradiéeized by

CAGAAGAGCCTCTCCCTGTCTCCGCDTAAA(SEQ|DNO 13), which
encodes tREesHES sprpong el Agcumlationpgtiaderah issye Séquence WO

2008/ 076321 PCHsseDfbfLi 280 &tm “immunomodulato agent” refers to natural or synthetic agents
Q\/Q_VQSGAEVKKPGASVKVSCKASGY I FTDYAM-IV\X/RQAP GQGCEWMGTFI PLLDT

SDYNQNFKURY FIPFESF ST STAdniAte RS\ IRSIDT AUSPVTERIVERLT i1
cellular response.  Immunomodulatory agents encompass immunosuppressive or anti-

DyyRmse can be a humoral or

inflammatory agents.
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Al so contenpl ated are chinmeric anti bodi es. As noted above, typical
chinmeric antibodies conprise a portion of the heavy and/or |ight

chain identical with or honol ogous to correspondi ng sequences in

ant i bodi eswoemiswaes2f rom a particul ar speci es or bel ongirnrg/isecoa/025531
particul ar anti body class or subclass, while the renainder of t he
chain(s) is identical with or QOm)J ous to corresgDQndLn quence

in antibodi es d&r IVEPHFEMEARET Her’ eifgyes o ENCRUppIeSsnts” as
2008/ 076 (ﬂlﬁeliDEEFéthSZé) thétH25 a3 thhekrongidng 1ﬁ1@1@ﬁmp|p&fsma@ 'thehﬁh@yto @hidBi$ 0@ prevent
subcl ass, as fra%rrents of such anti b8d| es, I

on
exhi bi t taﬁté"“@( itPeEUPe Sgican Clniefly they arqpss t‘F’Bfe"e‘Ndhe YFJ%.’LIBH 5’%*?3}’/3@}?&“‘1
Morrison oeéanél'and( #8284 (£5060nd\dhdrroAE akbart SkidnelySAivad,: aﬁﬁ&h@&ﬁé)treatment of

Bi specific antibodjes aré also useful in the present methods and

conposi t ieBiegnmpge diseagener dispases Hhat arermpstdiksheef auteimapiriensigjn (¢-2frbpumatoid
to an antRegy m ;}abéﬂrﬁ ¥i asy@i%ﬂl RO ulcBaUL O b1
specificities f ?%Ja £ 3&% Per (arr‘ﬁﬁgxtghtl geﬁllcc epc?t opegq{ﬂﬁﬁleosﬁleemm)'
enbodi nerimmtmh@peps&mpéslgarmf borlashbed ante fant @g&ms | gluggvottiverds cytostatics;

enbodi ne o two di t hods for
maki ng b'gé%%dﬂg ?%%Oga el§g1 ggrie oA i MO? he arcf]r t]jl‘!\gr ok xﬁrués acting on
bi speci f nmnmnbpmhmb; ether Mgh;enqﬂndxdg kedkwi ekemdtherpaiticyagests mgedt in@he treatment of

co- expre55| n of two eavy chai /1.ight chain. pairs.

e B g proifale. ety E SR P a ofosir e g Spboisarry B present
bi speci f iigveanidd badbesdrialtddel B @ﬁ@l’r@dorﬂﬁhtﬂga sheiasabt iyBlkEBiedinSey otem like
e.g., Brennan, et al. (1985) Science 229: 81. Bispecific antibo

i ncl ude W%%Bﬁ‘?sr%“oé‘fﬂ"lstf%@‘ﬁom%gnents See, e.g., Hollinger, et at

(1993) Proc. MNahtidAdnatGat aéént%”'%r Wii-iRAmASry Bhileris REd @t!rwep}esent both
| mmunoL 152: 5368 (1994). In yet other enbodl ments, dif

const ant S@evdal 95d nesrstewidab srerrnsutieso Stereida ateknced achoatmste'fmdSegncomgs that
provided, r

Bt body e rRembRlcofiBIR emide Rl hotlhy ty ARRBAE S stqiBare sed o
al tered #id emtiortrdatmant i fmsgeraith gaflammbtaiyn comdlstrmtswbnw n Bysheawic t Waoulitis

| gGlL may hough |.gGL bodi rovi de r ng, hal.f-l.ife
and for é?lﬁ %go ﬁ]f():l |%%§Ssel cHasYed fléfrlr%‘ﬁ U ?t{/gltxs'ci)eﬁ. §Fﬁ§°1ds might also
ant i bodybele;;semdelaétmgl tou kraut mﬂmhnmwlchydmsm BuchChg: \d'hélilﬁﬁmﬂaaﬂlﬂﬁi& (6Eronic
desi r abl e d.or es.of the anti bod§ %q) uch.in

S

C
const ant S BRGiEa ApTET A B EF oot Qi PADY yDEGT lous

Humani zed iatob®t-B generalizANHisbREicREsel @ylaﬂﬂoﬁrﬁ@ iRRAhA §YsBi iﬂn‘cﬁ&), Sjégren's
|dent|f|e herein as being desirable in a humani zed anti-TSL

ant i body SE¥FOBR(REEeHesderghatioarsen ARowss Bida dymevlibti vity in vitro or
for suitable pJ'oHQldP(Qdﬁfafnhflhfl%nmI%rys ghgeNishaly antdhadi &wSNSRﬁﬁs B Gru® with

t he epitope on human TSLP bound by an antibody of interest (é.g
t hose whiredigesicoantimyraiigiang anfi-infrnmgtookdifestst-ghéx redwespapt dever and mﬁammagon

L ABORATORY VRRLAL tesp e 8 ekl . RSl W, oG RpRCRbrs, Onich Gppnepe »

Lane (19&8kp( reuge deother éf&cmdhave&atsubzdmﬂ e stivad-deprashingp anmmﬂ;:anmtory action.

epi t ope e to ros C such

PPt MSAIRE S YechSiafil Saie e 8 ulle SRR Ruiel B o6 traflovipg ccouditions
epi tgpg sl:)emn?toﬂ:d asthritis; Oﬁﬁéedgghﬁﬁsgb mﬁsmd Infatoky @Athfipathicd @l@%&ﬁﬁlﬁngfspondylms
S0t omas PO DAl BT BT OiaT Ry RISt 60N AYsmeNahitna IS4G bond pain

epi t ope WeddatHdgandemipraindlS BQ@&[&H&MQ@%&&D B encferad paih 8% Qnﬂﬁhﬁitmn and
Chem 270:1388-1394, can be perforned to determ ne V\/net her the

ant i bodyhﬁﬁuﬁd&% ayr%apeanéf repglh eqlisst NSADS An¢ledes saligniateg, arlyalknoic acids, 2-
mut agene ghyyropigic AR (pREEhY NGHBLRSRARY A58k Méhdnsic (ERRP)oxRGLRNEExibs, and
244: 1081- r%%i gr sorrdg ot hSZr %?m of poi nt rr%@té[légeﬁes?ig)gooﬁ am no alc?’cfdn
r esi duesswlﬂhmﬁ&lﬁeSTSLP may al so be used to determ ne the functional

. General

18



Addi ti onal antibodies binding to the sane epitope as an anti body of

t he present invention may be obtained, for exanple, by screening of

anti bodi es raised against TSLP for binding to the epitope, or by

i mruni zat | Wi 26§8/08682ani nal with a peptide conprising a fRCIGER/025631
human TSLP conprising the epitope sequence. Antibodies that bind to

the sane func p t S | ar

bi ol ogi cal ac??lgrb? %Sgrg} fng%g ggipeéjgng%&r?%cgg{% ]g)ém Odlie,s an@dusselsjé ereof to
acti vi ti ésatc anfldmematonf i amiecbatt;cufadgctall@gml idfsaysoyf ditwedant i Hadhepreferred

St andar o Bk Pk e p it R B = b SOy el RBGETIRR) dfe allrei

bi nd hur’r&:ﬁ‘ﬂéﬁﬁhﬂoW(ﬁ%r&rlﬁlleVgié tendinusitis alefsié fbdtima ADeHicoAAnhctivitis, or atopic
preferably no nore than about 1 x10-8; nore preferably no nore t han

about 1x fiomeptitin g The Srespptemyeniiopyalse, PRyILEst ﬂh%*fleaﬁémnhr&%? potipgdies to treat
The anti %édsebsnm@ﬂm{a&ﬁgBswéﬁiléela@er&qiodlgﬁﬁm&rn?ﬂome present

conposi tions and nmet hods are bi ol ogi cal ly active antibodies and
fragments. As T§5Bds penesiher of He Yangrahaiy Hiroidy ebhdmatenoeiiy eytokingser ksights into
an antib R f

desired t eSt%%??dgtgh%?%g%é{lH % E;&B}Qﬁ%@ég? ‘I*§‘a’%r@9 ?tcf}?lrhélg E\%“ggtg%{hﬁtr}\lau%} large
bi ol ogi c amfa efproteftypirfaat hryg, butlhdamefoaﬁdtmtcef cybklmlet— régeptor t:bmp]feacd, theeafBdity of
TSLP to nd_ it tor 0 ant i body .

(r agent 04 Rrisph SE AR Pt Dr 2 R SRR eBEh shstRR fEha A et esoming an
i nhi bit: ehdgttR hodwprd ipiel ¢dnedradfi the birddine Badrfade CEAd idehtte dff B SEL@iee Ahat

with hTS P-rec r .and | L-7Ral.pha; hTSLP i.nduced | ucjferase
expr essi t@@ 83’1‘15‘?6??2@@?} Pl L%E?)B“P}WB%?H fnigriacs haspeen tergied the (fnctional

t ransf ecw@b 1 hrHeh&reid e B HRE eRb@tticinthnd Her6d bRIASEI sBRIALIBH 1§)e§h&q11ently
hTSLP i nduced TARC secretion from human primary nonocytes isol ated

f r om PBMEstnednby Mectipetugl complamentacky of &t fractiongl epitopes oAdigardgnd receptor.
herein, heik8nMiagtheH fhies hefeLidwhohithe s?g f‘f"%a:@r@%&tﬂsg Rt rhﬁ% up the
ant i body to the target antigen epitope. Anti I'es can teste

speci f i cifungtional tspitelten pf lsytokmpan rﬂgempmhmgytﬂrophf&q%mcm mudINmgt @ther non-

I
el evaghiR B DR AO BT AP ALY 38 gl s i y
50 ti nes pabpeptidh é;ackbom r'l?lmlrmnepmﬂaracnre 'gissugoursied bgerhald oftpoldr redidwesiof lesser

d b f f I i
5 SO0 RGPt LRI MRS A B PRl o b i

TSLP- der Bmmi)eseﬂtlﬁﬁl@'&l&ze ipr@ein-pi@ei ntetdctipt BSddesREing el diRsdcRdtdheste 6f the
TSLP specifi CI ty anolwnot aney t her seguences that may be present in
the prot EPRPIF: ofidief B spases @a%ﬁ (he 1) SplaFo PRVAST SHOKAE B dgoeptor s

that "sp@emira€al by rideds difiRichShP Mtk ’tdfpbx%ﬂ:':ﬂ YurPhcasl ﬁr@dlﬂn‘anIan SheEtable

which is a fusion protein conprising TSLP and a FLAGQr) peptide

but it d&¥¥agivt Thsoempier is enpiahiized Whapthedanatiggal pisenes 6f thateasptor amcg ligand
fused t0efoRE AeEid} O3A6S aﬁd‘ﬁé‘atﬂ'%ﬁ’m VI .. Pharmaceutical Conpositions

To prepare pharnmaceutical or sterilé conpositions, the antibody or
fragment thereof is adm xed with a pharmaceuti cal I y acceptabl e

carrier exglpi on's Pharnmaceutical Sciences
and U. S. ﬁIE-’har %@%%ﬁna()f |S§)na mlfﬁ géry, Mack Publ i shi ng Conpany,
Easton, PA ( 19831);uita.5tmrrm:1had funrgSn@ituthmmmpkmhi antidodleimaybosdetd C Fageahple, a

may be prepar mX|n ph | oqgi acce le carrjers,

oo ot enfEIgE S iy iesd Wi ROMRR A hetinked) < FoRA s Bimph Rt of he
sl urri esTSBY lhe&ttﬁiuﬁat of a(fﬁmﬁt tﬁ&%@ﬁ NshpBsitabfeeBethSd Of imhiakidain, caflbe used.
al . (200%2‘ Goolgi13 n and %l man' s Phar macol ogi cal Basi s of

Ther apeu Ry eadNﬁW‘t?o‘?t or INFRUN@ETRARS,(1ORRALFS bRefHFTgaizations,

The SCi eBRPIHBASE BchE b} §Rr&mriAsRE Youtbd. PPi NCOtt, W11 1ans, and
W kins, New York, NY; Avis, et al. (eds.) (1993) Pharmaceutlcal

Dosage For ns: APk Febls squrageefi TR ssbe Medcas| thoapmerogenyer thedsaeration of the

non-human antibody, of the compositions and methods disclosed herein. Such forms include,

but are not limited to whole protein, including linked and naturally occurring heterodimers,

19



Ghosh, et al. (2003) New Engl. J. Med. 348:24-32; Lipsky, et al.
(2000) New Engl. J. Med. 343:1594-1602). Det erm nati on of the
appropriate dose is nmade by the clinician, e.g., using paraneters or

factors knBRfE"8Hpected in the art to affect treat néift!/ 007025331
predicted to affect treatnent. Generally, the dose begins with an

anount s@eptideed), bed eplttirs, theragd rbnahd asemdini, tsyhthetid) CdheasRH o Yenzymatic
small increnents thereafter until the desired or optimumeffect is

achi eved @R PN EW%@Q}H? ffe side effects. Inportant diagnostic
measures incl udg fh@Assr Bl MYERE @EP b fuse® 18 gendri@ thBfhBBIBL I@NiLLufficient to
| evel of inflammtory cytokines produced. I§reef_er ably, a biologic that

wi |l be wsedates pielogicaly fetbih aibodnndhupdbe ekiciting apegeannambe aaimgls enitope,
for trea y m L nzi -1 nf tor i y o Qr
prol i 1 or btiple, RESY off A Phtlrb il USRS B Ko b bITWAR, off| or more
f r agment smmamdgawtiylkinhasimpaeents knoowiidekk hy. dhatelintiog sniigehusayobe aisolated
by doses i nt.ervals of. . e.q., one day, one. week, or. 1-7 tines.pe

wek. - DodBtIoral RRT ol sirdO8 (6 e TG Y U D5 T e vt pest
orally, @alﬁliﬂnl of t]’fegﬁﬂt'%bil}]}{iori m'@;@lﬁﬂﬂd%ﬁ"ﬂﬂe%ﬂ (e.é.!&ﬁﬁlﬁl@ﬁid 131 0.8 ﬁ!ithy?nly the extracellular
intraspinally, or by_inhal ation, A preferr ose protocol. is one

i nvol vi ngOFRE FREEPRES Tfoaiest. dsentiza e &r?ékwg\lfbmgm‘éﬁc Frodifisd cell
undesi r abie mu,d%n&a‘d_m%ms antfheh @ geliBiEl of ndR-3Endric g@g@&_@m% afd clc@d& at least
0.05 jig/kg body weight, nore generally at ['east 0.2 jig/kg, nost

gener al | y Rrtiqneafsthe gXisaceliyandpmaig.n e apdd hegeing tha e “gortyymi gefersdp ghe minimal

typi cal | ; i d : i . t i .
prefer ab%ﬁyﬂ%? J easizt_lérg(.ngA %[g gﬂ %’eg%ﬁa ]f:c%r g%[ §) cé)%l Qﬁgggfl%%ﬁgh%éﬁ%ge,pnope of
nost pr eftes afiggn af iterasit 2n)0gmglik yectapsuitabld for dtansfemsation®irtyd kajls afonterest

CBee e, 18 vk SA0IeyBE B0 0 TR ARD' b s BB SOl i
Herol d, ekctats, i2B@2}atNew lisidd. . J. Med. 346: 1692-1698: Liu, et at

(1999) J. Neur,ot Neurpsurg. Psych. 67:451-456;: Portielji, .et al.. . :
(20005)  cancor T HiRbE Tefiodoetiobe w5t 15 3Tigh i ahhodg it 0 dlisd ppiolpeie
smal | nolpeggeteest BENBPRUTSCR. dt & deskaBlRbi Ehepdit drcGlonladniibaliicd (MABSY from
or organic .chemcal,. is about the sane as for .an anti body or o

pol ypept iVEOUSoRagrpAliR shadly. [5ah @5 mice, rodpgfs, BERpalser BRAANS) jeftni fiegeripgion of

"treat” Qéchnigh@tor®Rdparihg SIHARSnRIRACIRBHGEE Ray Bk H$HEORPERLiteR] etlalQeds.)
synpt ons _associ ated W t h” aut oi mmune di sease or” pat hogen-i nduced

i munopatteiG YD &RENEAL IMMENQEPE Y (Hth §d) AengcaMedicalPubficationt 195 HdtosnEA, and
t hat W ! lrct@fen@és.eci{%ﬁptﬁglreﬁld I-ia?loqﬁ%ﬁ?d Pihe H%S)t %gﬁadcﬂfﬁ:h% 1486 Y MANUAL
aneliorating existing unéontrol ['ed or unwanted aut ol mune-rel at ed or

pat hogen-GSit Bowsst Godmg 1986 YMNPLLOYND tAATEBOIIES v ERINCIR].ES NIt PRAGIICE (2d ed.)
synpt ons, i i p enting the derl yi uses, of .
stch symicRn @ Brts Rk Vi My PAIRKE PSP SntiB s SRR riety of
been conftethnigdeo fandlisretot rebsaadherssakileeicin the tdet. alypiodllyaspiato tallsdfraa ameanimal
WO 2008/ Q76321PCT/. 82(807/ 25531 . Aéiifucged herein, .the t.%‘rer n

"t her apedT RIS VP r R CTITE AUHST ATe mgporiadf et CPMROn fision with.3 wyplgma, cell.

anount ofSearkKehlén an®URilgsini PBT8) Aurf Uagn@niol hesenki19.t halteB® methods of
adm ni stered al.one or .in conbination Wi th an additional therapeutic

agent t o "BMOBR|IZation dagiude tnsiompptien Witk Festriadary ¥ing qricagesat, op retroviruses, or
amel i or atohe Rt RnbWHRE till §2a9&, Ol ARIOGL AL QUSRS é:@%ﬁ@i%tsh%@%}énts)

;
associ at ed di sease or .condition of the rogression of the disease.
t her apeutGEaAIANP EISpel CULEURIS s BABQRATRRY PROGEDSRES, fohatWiletounst Says, Npw York,

conpound pgpf Eoﬁ)h?e’gtarigﬁg "oy LihﬁfeQmﬁ{S?tlaii%daéeiIQ Qre%fc%;e%%{%?)fog’gfddu i of antibodies

treatnent, healing, prévention or anelroration o e relevant

medi cal obmal désomd spacifaityi andrafbsiey fon theatmigeh, indewtidestt the hembélngg! antibodies

preventi r li gr ati.on such ¢ i.tions,. Wien a i,ed to an .

i vi cudrodle? 2 Ll be SR 0BT S ARG rathigits DRPIE sl imo e
peritoneal cavity of a vertebrate host. Alternatively, one may isolate DNA sequences which

encode a monoclonal antibody or a binding fragment thereof by screening a DNA library from
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I n anot her enbodi nent, anti bodies of the present invention are human
domai n anti bodies in which portions of an anti body variabl e domain

are linked in a polypeptide of nolecular weight approximately 13 kDa
See, e.g.,W0:288/0P#21 Publication No. 2004/0110941. SuchC3itusgloa025531
dormai n, | ow nol ecul ar wei ght agents provide nunmerous advantages in
terns of .S, stabili f i.Ni.SkLr add :
Vi Ul ELREPERERER, o 1T i cobitar HOtRob Lt TP b T80 science
engi neer @d6:adtS-1ZBILP for the treatnent and di agnosis of inflamrmatory

di sorders. In referred enbodi nent, . the ipnflammatory disarder is . .
ast h. O S P e AR et - ST P ROt GPgee oF similar
di sor der vegon Sad4, el dite iendll, FoIREOFA6: H7SARGE (198D afid WRd ef 41§ Vature 341:544-
enbodi ment, the allergic inflammatory disorder is allergic )

r hi nosi na8? {199)-a Lhe RylPepiddes and afipedies of hsAressat Inyertol may bgpused with or

der mat i t kfthout modifi&lioR! EEMAInk N KRALEN oPT AYhARRITBhII s’ OF FAuBStLy, the
engi neered anti-TSLP for the treatnment and di agnosis of fibrosis,

i nf | ammapebpeniger pndpaidwdies willdmkiebeled by phiosacither spyalentlyrop npinrcgivalently, a
infectio i i-nf i t Qi ; idi : _

oher o B Bc WhEh. Mokoks K £LL0RRe (R 914 Bt s o BBl gaion,
The br oadkchuigpes o khbwvs aindeentepored sxtigmstelyumdetls theodientifih ané patesnliterature.

oo oSehEE B BRRE seled ke bSAEY LR ot s
ar e i ncommostt atieindtminesdeyit mefeties memetic pdeclenard extlkna!l PagnisfteaARla the use

ndi vi d Licati 3 : ; or
i vi dudf PO apae B Baenhver parcad Byt i seaasd Fhselsqid e
nodi fi cati2gpg 4@nehdvesa6a2410N41s6 rebdthfinAf @R fuheobiains BitayBRAR oMide .04 Cabilly
departing fromits spirit and scope, as will be apparent to those

ski |l ed {thStPaenirhlo. FRE, 3¢ andi Queshtsd dilndAEY Bf%cggbédccrder%f-nlf%‘r’ &6:10029-

of fered hyo3y: fhadeiPiRlsBer®hYee, %%Eﬁh%ziepﬁﬁeﬂtgb@ﬁﬁl&ﬁré Qelfict Vi 4& 95D Vatso
the tenns of the appended clains, along with the full scope of

equi val efitesAbgsnigtindMedaedr teshaolngissr e entitled; and the invention is
not to be li mAS‘lﬁg%(ﬁé/S (BMngﬂggg nﬁﬁgﬁ@%a%pb%dgt%in&aﬁgg&%ﬁg of TSLP can be

presented herern by way o
2008/ 076 34l iuBR0074ti08 55 AtinBtawph ecdju@aeeofahe Wolyhemdsie, fragmen®t, peptaded, or

t hods in I I .bi ol d i b .Mani at | | . (1982) ..
et oc BRSSP, RS RSB Akt i o4 b e
Press, CdtgreBpniigiyHaTHese antihédicSanbbe atreatrd fRUSineink t¢ 260431 ovtiefretivaTSLP.

Cloning, 3nl ed., Cold Spring _Harbor Labgratory Press, Cold Spring
Har bor ,  Nyesevpenoslsgahantibediaby ibwualbapind vith at fepit a keefbantc] KYlewre Gaally at

D ego, .. Sta d t ho al so_.appe in,Aushel .et al . (200
Qur Pt st el 300 nebeRia Rl BRaTRRGC Soufe HERRbLE Rt giETY m, more
Sons, | nerefddebiy Xolehst abdGt IwiM ehbéles asudBsletmiticd §y ERIS@ct eri al cells

and DNA nut agenesis (Vol. 1), cloning in mammalian cells and yeast
(Vol. 2), glycoconjugates and protein expression (Vol. 3), and

bi oi nf or mat i cElufnMBizatich) of TSLP SpedEichgbolis protein purification
i ncl udi ng i mmunopreci pitation, chromat ography, el ectrophoresis,

centri fugat i oftnY ARERDET Jr-bumary artibody aaebejussd mp peguicedtr tha hyrsrvaieble region.
(2000) OCghherd &y %1%9;&%% | iBEALE kIR, BE Sare YR -lirhited) B MmWih &Y 1 &dhorphs

Sons, Inc., New York). Chem cal analysis, chemcal nodificatiaon,
post - t r afigflading malibiteb diovine.aandamimadeso diiest the most pat, huinewizest itibodiss are human

| | at.i I : i | Lo
02500y cnirBfodlopnd B LBARIF I RERH IBBEvTgtfe spald felesils Mecrepipint
Sons, | nere, replevedYorlyperkasatile kegiin @biduds2P@i p rGushuent spropdsddales antibedy) such
Mol | Bi ol , 3 hn_ W.| d .Inc.,. ..pp. .
16, 0.5 - phigdey B rabtarngniinin Phite 10ng R Bt ey, s G mprge
Resear chln Sbme linttires, M& ffamewdTe 8&iorAER 5 Realdubh af niRe hamBh dihatRofld00l) are

replaced by corresponding non-human residues. Furthermore, humanized antibodies may

comprise residues which are not found in the recipient antibody or in the donor antibody. These
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WO 20081076321PCT/ US2007/ 025531 St andard net hods of histol ogy

of the immune system are described (see, e.g., MillerHarnelink (ed.)
(1986) Human Thynus: Hi st opat hol ogy and Pat hol ogy, Springer Verl ag,

New Yor k, Ww2008/0d¢321 et al. (2000) Col or Atlas of Hi st ®@Cagis2007/025531

Li ppi ncott, WIllians, and WIkins, Phila, PA; Louis, et al.

(2002) Basj Gi: i , d | a GawHill Yor k. . N ..
Sof twar o TSSiabE 8 iaqd Bk BeRh Bimoly PRI Lo ORI ol activiy
f r agment For hiethdedetsitsg seerfoass, et al. §1 ¥8W6h Mzalre 320 522-621%; tRetthalanal enai (1988) Nature
gl ycosyl at,i.. LEes,..an ence alignnents,, are.avail able (see,

e.g., @2’%%3233%&18'}’?%%@?% &4 Ftrsﬂ?‘ffrﬁ'é’z,z'gﬁés,%laet hesda, MD); GCG
W sconsi n Pac kégkods AsiCetniSinart Rlenginoerih A8 8dies Ravie HIIRBEKI! &.2., by Boss et
(TimeLogi ¢ Corp., Crystal Bay NevadaL; Menne et at 4‘200’%

Bi oi nf or #ht(FcS Pas: No44.3 39 DEandy et ahi(U.g- Rsddyo-aH-8] hidnkay s al (European
Appl i cat ipgRsgt Ngipﬁcétﬁiﬂﬁﬁbﬂégbn Wienags Ab) (LQ0WinfeP RiopeMPRRAS Application
Prograns Bi onmed. 68:177-181; von Hei|ne 21983) Eur. J. Biochem

133: 17- 2 Publicatiopdoj A29408B86) Nucl ei ¢ Aci ds Res. 14: 4683-4690).

Example 2 Hu i-zat | ti,zh T, i hQdj - t
anti-human TS lgﬁtallc oég‘iufé%lgmi%s*%g% gd@(%tg f%?/ %ﬁ&%@%r@g%oﬁ%’ ggp%rgp%%% by
at the Amgrddoeing Tpprepiiué nueleotidolcharges oo (Hebnameesd aMAT SLP ATy TMA 26 by

Cct ober 2006, with .th tent . deposit .designati,an.”"PTA-7951." .The. .
nurant 2t BRe gy e BE AR TR i DY o2 SRt TRe o eI iR s into
esse/nt i a|ah@ﬂoﬁﬁlbdﬁﬁﬁéﬂshﬁ"?rekiﬁu@@itfﬂﬁﬂﬁhﬁmiﬁ@Eéiii e&ulefides @htg!l'ﬂbfba'tﬁeqif ugnaWfRed anti-
2005/ 047 WO 2005/ 047326, ich are incorporated by reference.
Vari abl ﬁfi&ﬁﬂa nd > ReSRAYO B Hlehiopn@sEHE-2RSEPSIHIEE 1D AHS &M ETHEFY the
(23B12) weaecsilsaiad priviliedUsediHeOfital ORBRIcK BRBssks Y d&shad Rhébdieristics. The
domai n) and human |1 gGl heavy chain (CHL-hi nge- CH2- CH3), respectivel

The am n@TERY g4 sagase @lsof mpy alteroprskirprshatigng] propsses Hate dwmsnized apb TSLP
group of Jiwee Hran b j L A -g ONE

r epr esent atlio\?g’ from %ahgmggegj '_’géé_up &?@\quf%]y%?%{\?fg%gﬁsd | GHV4. The

' VH subgr oups Aawssful imgtleqdl fon identifecationfof gertain tesuiven ot wgione obthethumakizad anti-

| munogl i ! ri tal. a i.nkcal Wt

I nununog?r%g' |%§tfﬂ%%%f%g ‘%‘l_% E@g‘éﬁe pﬁag%(&gsbﬁ%ggtf%%ﬁlﬁ%eg%%seéf Fﬁmge esatIanlne

?ﬂai ns'; hca;tlx'rznghmfggbengﬁal' :lsh@ai_ﬁeidrlﬁ MAningham aﬁt:cll Ngarillslams‘gb-ltcience 2|44: RISII}IOSS.
era ant.i bo sequence was . e ka subcl ass, 0

WS The Tiind Bpk Sebiehot Weet RS SR Tt (G PeLe i ds Are

to a growppoHid, Ay, MdGM)\Andki@pREeBY A ndifal aihéAtiagll Eh&@el eme@sS acid fhost

group of faqur, is caonprise f.one representative fromeach of four

est abl i s RESARhfeHeRS 9&@@_&3 e (g adigct Fhevintempiign eofghe qmipo apids rwide TSLP
" The Humagtident RS BREHORM tddidkaP@ENNRIrhR RintddBMenSRNRT R sdBitHkfihs then
(IM3) Segnents", WO 2008/076321PCT/ USZ007/ 025531 Experinental and

Qi ni cal arqvedinedbnétredycing furtter or gther vatants Ayl oxiforp the stes gheubstitution.  Thus,
" Nomenc! ik &nLitel B idhbdRHng Bh THARGLED Wdubn i nfimg

Experi nent al an_c}t leai hi cal aflérﬁ'hunogenecgi (E:léscfu 1%%%1@7%&% . ﬁl'F?feth$(lljlﬁtrum of
subgr oupsheamy@ation peresgmed npbbe predétomrinedbforoaxpmiple, &t awlyiza théapraformtnce of a

al . "Seq f Proteing,of. | nological Jnterest” .U S

Depart rrexlﬁﬂ%igﬁl-?ggl ‘%%e%asﬁtﬁ’ %ban%% S?Eaglg{n%ﬁ]ljﬁaﬁbgéw y 1€°§§%§?ds%tt ¥ Erog.e,t codon
1991, ppor idEpnlBd. thketpr&38&1 Rurantizddaayi- B3I draedbdiyghesits agaicrestedhfortie desired
light chain.germine Z-A27 in subgroup VLIcIII. Once the target
am no aci*t@®¥quences of the variable heavy and |ight chains were

det erm ned, plaasifib Ofi®ne@entg ihdtetidndl tncludd giinbU namaioz eghrivl/i-RediaatiGons
generated. Start h a plasm d encodjhg a humani zed anti-1L-23

i e
ant i body T#H$eg l%f?&h %ﬂ&ﬁn@@sm 2 PPRRSRIET RoMiHAING aSlupdrest & pIrgdpsidues, as
encodi Ng valNTBiaERfleddt insdribiR 80 sidaRdYr ff‘lﬂﬂiligﬂg ahih6 Bcidlredfifiede M Rabipes of
u

framework, the plasmds were altere uslggp nkel nutagenesis (see,

e.g., Kudigeapnal insertionggmplude rmagiger, antic H3LP gpfibody, gith g Nrgmmirg))methionyl

residue or the antibody fused to an epitope tag. Other insertional variants of the humanized

anti-TSLP antibody molecule include the fusion to the N- or C-terminus of humanized anti-
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lcon [Ab] [Ag] = kof f[ AbAgl WD 2008/ 076321PCT/ US2007/ 025531 2.
Anti body and antigen bind 1:1 and total antibody equals

anti gen-anti body conplex plus free anti body. 3. Instrunent
signal is wonemmnbé2zrel ated to free anti body concentr at ipomushat/erssal s
Ant i bodi es: Rat anti hu TSLP mAb 23B 12. H3. A4 (SPB Lot PAB330) Rat

TSLP 1 nal SHAESOR4 S8 SRE i Lo RRtRtcR el iDL i L kB o the

Humani zedntéoldy. hu TSLP mAb 23812 (VL Y49) Antigens: Reconbi nant human
TSLP (SPB Lot P345 Rec nbj nant hupan TSLP (SPB Lot P Reconbi nant
human TSLP (R&BPth fo Ve5gat Iy a7 expino|agid %llbﬁ(‘b‘i%‘sﬁf?“tB%B? A§Taptslave at least

ant i gens onBhfitnb wid%ﬁdumrm@hmze!d%%ﬁ-mtp 23BN RLAE rdhdRliada B WifRRent
TSLP (SPB Lot p367AA) Bi otlg%l ated human TSLP B Lot 38ABMA) O her

r eagent s fespvRspEsd indisgdaceo Fheisitesonf greaiast wfanest g@étlbaﬂ@momg@genesw include
Neut [ C
I g% Ea\i:_)q{ ? J so%}[e ﬁ@%nol\f%{r ési%?d@%)aﬁ orarzictoég? e‘%m Hg)%% qﬁg} i%ltaii%?éémn

Lot 6030@1dues or F&@svmﬂ uyalved iCoatigeantinding laggGedridally ubstiktsdrin a relatively
| nununor n%g&gpv Qrfnr atories Cat. No 109-175-088, |ot 49069 and | ot
58552 ) peri *Conditions :

Another type of amino acid vanant of the antibody alters the original glycosylation

pattern of the antibody. By altering is meant deleting one or more carbohydrate moieties found
in the antibody, and/or adding one or more glycosylation sites that are n; present in the
antibody. Glycosylation of antibodies is typically either N-linked or O-linked. N-linked refers
to the attachment of the carbohydrate moiety to the side chain of an asparagine residue. The
tripeptide sequences asparagine-X-serine and asparagine-X-threonine, where X is any amino
acid except proline, are the recognition sequences for enzymatic attachment of the carbohydrate
moiety to the asparagine side chain. Thus, the presence of either of these tripeptide sequences
in a polypeptide creates a potential glycosylation site. O-linked glycosylation refers to the
attachment of one of the sugars N-aceylgalactosamine, galactose, or xylose to a hydroxyamino
acid, most commonly serine or threonine, although 5-hydroxyproline or 5-hydroxylysine may
also be used.

Addition of glycosylation sites to the antibody is conveniently accomplished by altering
the amino acid sequence such that it contains one or more of the above-described tripeptide
sequences (for N-linked glycosylation sites). The alteration may also be made by the addition
of, or substitution by, one or more serine or threonine residues to the sequence of the original
antibody (for O-linked glycosylation sites).

Yet another type of amino acid variant is the substitution of residues to provide for
greater chemical stability of the final humanized antibody. For example, an asparagine (N)
residue may be changed to reduce the potential for formation of isoaspartate at any NG
sequences within a rodent CDR. In one embodiment, the asparagine is changed to glutamine
(Q). Isoaspartate formation may debilitate or completely abrogate binding of an antibody to its
target antigen. Presta (2005) J. Allergy Clin. Immunol. 116:731 at 734. In addition, methionine
residues in rodent CDRs may be changed to reduce the possibility that the methionine sulfur
would oxidize, which could reduce antigen binding affinity and also contribute to molecular

heterogeneity in the final antibody preparation. I/d. In one embodiment, the methionine is
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PMVA particles were coated with biotinylated human TSLP according to
Sapi dyne "Protocol for coating PMVA particles wi th bi oti nyl at ed

| i gands havi n& short or nonexistent |inker arns" [%eri ment al
pr ocedur esVREFSEEHe according to the Ki nExA 3000 manuzgp /URPQO7/PITRY
wer e done in duplicate. For Rat anti hu TSLP rnAb 23B12. H8. A4

(SPB Lot RABSBRY aliriee {20! UQ\MbBﬂle@Qﬁ\fﬂ'shblpﬁﬁ)sﬁiﬁfl@nslb?@ﬂlbs%ﬁml}esﬁ@n% endure
nL Sanple flow rate; 25 mL/ mn Label vol une: flow rate:

0.25 ni/ Fhaﬁtmﬁvb%iaagwn& dmaot degregse RaLE indiag a@fmwg@hn%wéable lp:@elﬁ i M
Lowest anti 96%819{& id TS UncBRhe aRfiho QHdTééﬁé m]%e dof iéds'ﬁu)

Lot PAB330A) the Tow ng conditi ons were use
Sanpl e f bpamfrcaemibody 282 pt_epmed hsabeianvm Qﬁrmeﬂlmdsﬂsmmrberk the @w r”ﬁlme methods

0.25 ni/ '{P[ ﬂldAnbdtt%Pedxyot ?%n%d thl l\ér he traé ﬁ?&rlcﬁﬁ Ilkgﬁc%ge of ’tur%lﬁ.reoccumng

Lowest an |geh con
f ol | owi ngmirenakdid |sea;manwewenarssaobr ﬁaparhteom/by whigoniizleptid Smepilaedf (oo wite-directed)
0. 25 rrL/mn Labellpé%eurre 1 (gbel flowrate; 0,25 /mn Antibod

conc.: OTYRERIHH E’t‘“aéﬁ‘i‘fisﬁeﬁn GRRgete BUABRRASISRAAT caslitr RYERRTES Heriant or a

0.2 prI non-varfa@ vérSiofl of Blihaliz&ll dntit TSI ar®ibodfle anti gen were prepared
and m xed with the_antibody. at constant concentration. The m xture

was i ncubat ed Or$Rarly.ngming 3id seucRes ¥jiANS B ke chumanized anti-TSLP antibody will

have an amino acid sequence having at least 75% amino acid sequence identity with the original
humanized antibody amino acid sequences of either the heavy or the light chain more preferably
at least 80%, more preferably at least 85%, more preferably at least 90%, and most preferably at
least 95%. Identity or homology with respect to this sequence is defined herein as the
percentage of amimo acid residues in the candidate sequence that are identical with the
humanized anti-TSLP residues, after aligning the sequences and introducing gaps, if necessary,
to achieve the maximum percent sequence identity, and not considering any conservative
substitutions as part of the sequence identity. None of N-terminal, C-terminal, or internal
extensions, deletions, or insertions into the antibody sequence shall be construed as affecting
sequence identity or homology.

The humanized antibody can be selected from any class of immunoglobulins, including
IgM, IgG, IgD, IgA, and IgE. Preferably, the antibody is an IgG antibody. Any isotype of IgG
can be used, including I1gG,, 1gG,, IgGs, and IgGy. Variants of the IgG isotypes are also
contemplated. The humanized antibody may comprise sequences from more than one class or
isotype. Optimization of the necessary constant domain sequences to generate the desired
biologic activity is readily achieved by screening the antibodies in the biological assays
described below.

Likewise, either class of light chain can be used in the compositions and methods herein.
Specifically, kappa, lambda, or variants thereof are useful in the present compositions and
methods.

Any suitable portion of the CDR sequences from the non-human antibody can be used.
The CDR sequences can be mutagenized by substitution, insertion or deletion of at least one
residue such that the CDR sequence is distinct from the human and non-human antibody

sequence employed. It is contemplated that such mutations would be minimal. Typically, at
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Tabl e 4 shows the results of the KinExA analysis. Table 4 KD Val ues

Determ ned by I C nExa mAb TSLP Expression K(PM rat 23B12. H3. 114

hlizg.;’l Eﬁgw%ﬂ?%(’)&"%ﬁl rat 23B12.118. H4 human E.col |. O. %ZZTPI?S%(?G%%%SS&VL
least 75% of the humanized antibody residues will correspond to those of the non-human CDR.
residues, more often 90%, and most preferably greater than 95%.

Any suitable portion of the FR sequences from the human antibody can be used. The FR
sequences can be mutagenized by substitution, insertion or deletion of at least one residue such
that the FR sequence is distinct from the human and non-human antibody sequence employed.
It is contemplated that such mutations would be minimal. Typically, at least 75% of the
humanized antibody residues will correspond to those of the human FR residues, more often
90%, and most preferably greater than 95%.

CDR and FR residues are determined according to the standard sequence definition of
Kabat. Kabat et al., Sequences of Proteins of Immunological Interest, National Institutes of
Health, Bethesda Md. (1987). Table 2 provides sequence identifier information for the rat
(r23B12) and human (hu23B12) variable heavy chain CDRs. Table 3 provides sequence
identifier information for the r23B12 and hu23B12 variable light chain CDRs.

Table 2
Heavy Chain Sequences and Domains
ANTIBODY SEQID Vi HEAVY CHAIN CDR RESIDUES
CLONE NO: RESIDUES | CDR-HI CDR-H2 | CDR-H3
r23B12 7 1-116 26-35 50-65 95-105
hu23B12 10 1-116 26-35 50-65 95-105
Table 3

Light Chain Sequences and Domains

ANTIBODY ;SEQID | Vg LIGHT CHAIN CDR RESIDUES
CLONE NO: RESIDUES | CDR-L1 | CDR-L2 | CDR-L3
r23B12 8 1-108 24-34 50-56 89-97
hu23B12 12 1-108 24-34 50-56 89-97

The r23B12 and hu23B12 CDR-H1 sequence is GYIFTDYAMH (SEQ ID NO. 1). The
r23B12 and hu23Bi2 CDR-H2 sequence is TFIPLLDTSDYNQNFKG (SEQ ID NO. 2). The
123B12 and hu23B12 CDR-H3 sequence is MGVTHSYVMDA (SEQ ID NO. 3).



2 . 1 hu2 3912 (VL 1(4 9 ) human 1-1EK2 93 1 . 0 hu2 3B12 (VL Y49)
human E.col i 1 . 7 Exanple 4 Determ ning the EC50 for Humanized
Anti-Human TSLP Using ELI SA The ELI SA neasures the EC50 of rat
23B12 puriwpedpsforesm hybri dona supernat ant or reconbi narCThSHANZBEH
23B12 1gd@ binding to either adenovirusderived human TSLP (S-P

1398 79) - wat 3% PR Hh RO RO Sl RS T B i e

439454) @RRIRosPha23BIRfCBRAD sajubme SPRGQSISHSEQ IDANONS). #The r23B12 and

Tucen. 20 MY RO e i O AR D 860 S s EDTA ( Technova #

E0306) Al bum The BIB 1T vaRsIeN O Icheie 6RidMBcid H48&38¢ is EEKLQQSGDD LVR
PGAAVKMSCKASGYIFTDY AMHWVKQRPGQGLEWIGTFIPLLDTSDYNQN
FKGRATLTADKSSNTAYMELSRLTSEDSAVYYCARMGVTHSYVMDAWGQGASVTVS
S (SEQID NO. 7).

The 123B12 variable light chain amino acid sequence is DIVLTQSPATLSV
TPGESVSLSCRASQPISISVHWFQQKSNESPRLLIKFASQSISGIPSRFSGSGSGTDFTL
NINRVESEDFSVYYCQQTFSLPYTFGTGTKLELKR (SEQ ID NO. 8).

The nucleic acid sequence for the hu23B12 variable heavy chain is
CAG GTG CAG CTG GTG CAG TCT GGC GCT GAG GTG AAG AAG CCT GGC
GCC TCC GTG AAG GTC TCC TGC AAG GCT TCT GGC TAC ATC TTC ACC
GAC TAC GCC ATG CAC TGG GTG CGG CAG GCC CCT GGC CAG GGG CTG
GAG TGG ATG GGT ACC TTC ATC CCT CTG CTG GAC ACC AGC GACTAC
AAC CAG AACTTC AAG GGC AGA GTC ACC ATG ACC ACA GAC ACA TCC
ACC AGC ACA GCC TAC ATG GAG CTG AGG AGC CTG AGA TCT GAC GAC
ACC GCC GTG TAT TAC TGT GCC AGA ATG GGA GTG ACC CAC AGC TAC
GTG ATG GAT GCA TGG GGC CAG GGC ACC CTG GTC ACC GTC TCC AGC
(SEQ ID NO: 9), which encodes the hu23B12 variable heavy chain amino acid sequence
QVQLVQSGAEVKKPGASVKVSCKASGYIFTDYAMHWVRQAPGQGLEWMGTFIPLLDT
SDYNQNFKGRVIMTTDTSTSTAYMELRSLRSDDTAVYYCARMGVTHSYVM
DAWGQGTLVTVSS (SEQ ID NO. 10).

The nucleic acid sequence for the hu23B12 variable light chain is
GAA ATT GTG CTG ACT CAG AGC CCA GGC ACCCTG TCT CTG TCT CCA
GGC GAG AGA GCC ACC CTC TCC TGC CGG GCC AGC CAG CCC ATC TCC
ATC AGC GTG CAC TGG TAC CAG CAG AAA CCA GGA CAG GCT CCA AGG
CTG CTG ATC TAC TTT GCC TCC CAG AGC ATC TCC GGG ATC CCC GAT
AGG TTC AGC GGA TCC GGA TCT GGG ACA GAT TTC ACC CTC ACC ATC
AGC AGA CTG GAG CCT GAA GAT TTC GCA GTG TAT TAC TGT CAG CAG
ACCTTC AGC CTG CCT TAC ACT TTC GGC CAA GGG ACC AAG GTG GAG
ATC AAG CGT (SEQ ID NO: 11), which encodes the hu23B12 variable light chain amino acid
sequence EIVLTQSPGTLSLSPGERATLSCRASQPISISVHWYQQKPGQA
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Coating Buffer: 1 gg/nmiL TSLP in PBS at 100 gL/ wel| Detection reagent:
HRP- F(ab)' 2 goat anti-human 1gG H+L (Jackson # 109- 036-088);

HRP- F(ab)' 2 goat anti-rat 1gG H+L (Jackson # 112-032-072) WD

2008/ 07632¥PCH8(I3#3D7/ 025531 Substrate & Stop Sol ut i onPCT/US2007/0358
M crowel | Peroxi dase Substrate System 2C (I C rkegaard & Perry Labs #

50- 76-0
S0- 66- 06) L0b BT e R R R T TR, o

& Perry [TXpSEKRS(PEGBEY Q) 15X concentrate dlluter 1:5 in MII|-

wat er, 100 p. Buf. 50 mM TBS or PBS;
0. 5% BSA; 0. 055(1’%“‘ éé%‘%%)“? ‘%W‘%g‘?’; g‘%ﬁ@ﬁ%" 415 °50 v 78S or
PBS; 0. 05%Avedi: SAACTHH E SAENTCR &R .GCK @W@GTGC:&AMR@KKDDGU@

of i ot OGRS R TAAAG A ToR ER AR T 08 Wi 308 Rhcme gy i 0’

PBS was iGroraiedCcai ARG CACTEIOTG cm@tm\mcewas@@d (YAG'GGGQM@ e (4
washes/ cycl e a _Skatron %I at e washer by addition of O.
mwel | EIGASA é%‘gé} GaEfACCi ﬁ@uﬁﬁ?&ﬁ G?TCB@T%%%M@&G&G&Q b taI

shaker angh¢ G Washefcfac Edy alc G&@Aé@%@@m h@;\ Gm@éﬁdr@@r 0Ss

a row of ecéght wells in the range of 100 ng/ rnL

usi ng seriGl AGIG HCA AECERAGAT GadG ﬁEGb‘%a@@d‘\(ﬁG IC'I%AIGA]TC&G@@ GAfh an
orbital shekejoc Bral et YRCTHRTEE AK Ak SUELaTEH O3 C AGC TAC

GTG ATG GAT GCA TGG GGC CAG GGC ACC CTG GTC ACC GTC TCC AGC
GCT AGC ACC AAG GGC CCA TCG GTC TTC CCC CTG GCA CCC TCC TCC
AAG AGC ACC TCT GGG GGC ACA GCG GCC CTG GGC TGC CTG GTC AAG
GAC TAC TTC CCC GAA CCG GTG ACG GTG TCG TGG AAC TCA GGC GCC
CTG ACC AGC GGC GTG CAC ACCTTC CCG GCT GTC CTA CAG TCC TCA
GGA CTC TAC TCC CTC AGC AGC GTG GTG ACC GTG CCC TCC AGC AGC
TTG GGC ACC CAG ACC TAC ATC TGC AAC GTG AAT CAC AAG CCC AGC
AAC ACC AAG GTG GAC AAG AAA GTT GAG CCC AAA TCT TGT GAC AAA
ACT CAC ACA TGC CCA CCG TGC CCA GCA CCT GAA CTC CTG GGG GGA
CCGTCAGTCTTC CTCTTC CCC CCA AAA CCC AAG GAC ACCCTC ATG
ATC TCC CGG ACC CCT GAG GTC ACA TGC GTG GTG GTG GAC GTG AGC
CAC GAA GACCCT GAG GTC AAGTTC AAC TGG TAC GTG GAC GGC GTG
GAG GTG CAT AAT GCC AAG ACA AAG CCG CGG GAG GAG CAGTAC AAC
AGC ACG TAC CGT GTG GTC AGC GTC CTC ACC GTC CTG CACCAG GAC
TGG CTG AAT GGC AAG GAG TAC AAG TGC AAG GTC TCC AAC AAA GCC
CTC CCA GCC CCC ATC GAG AAA ACC ATC TCC AAA GCC AAA GGG CAG
CCC CGA GAA CCA CAG GTG TAC ACC CTG CCC CCA TCC CGG GAT GAG
CTG ACC AAG AAC CAG GTC AGC CTG ACC TGC CTG GTC AAA GGC TTC
TAT CCC AGC GAC ATC GCC GTG GAG TGG GAG AGC AAT GGG CAG CCG
GAG AAC AAC TAC AAG ACC ACG CCT CCC GTG CTG GAC TCC GAC GGC
TCC TTC TTC CTC TAC AGC AAG CTC ACC GTG GAC AAG AGC AGG TGG
CAG CAG GGG AACGTC TTC TCA TGC TCC GTG ATG CAT GAG GCT CTG
CAC AAC CACTACACG CAG AAGAGC CTCTCCCTG TCT CCG GGT AAA
(SEQ ID NO: 13), which encodes the hu23B12 heavy chain amino acid sequence
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anti-human or anti-rat 1gG (H+tL) (1:5,000 dilution) was added

at 0.1 nm/well and incubated for 60 mn at 25C on an orbital shaker.
Pl ates were washed for 2 cycles with plate rotation between cycles.
TMB or ABRSoIuisstesat e was added at 0.1 ni/well and i ncebawsehoHoasEi1l on

orbi t al
pl ates r
the resu

shaker. Stop solution was then added at 0.1 niL/well and the

e A MR RIR R Rt pr

ELI SA TSEPYSIENRRGRMWIMESEYPTETAYMEHCHRSIPTANY Y CARMGVTHSY VMDAWGQ

23B12. H8
23B12. H8
col t - BO.

Y49) humanHELC293- BO. 22 hu23B12

G e oo PP o 0a T Ak st OB s P ailstaR rsovm

4EPASL SIS SNANEWBSES 100 () TR NONBK PN TEO(DR RV BRI ( MirCPP
VL Y49) hunanHEK2930. 029 hu23B12

VL
v49) huna FEARES 3 GEP A FPPRPKDTLMISRT A AR TR R WA DGV EVEN

AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK AKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 14).

The nucleic acid sequence for the hu23B12 light chain is
GAA ATT GTG CTG ACT CAG AGC CCA GGC ACC CTG TCT CTG TCT CCA
GGC GAG AGA GCC ACC CTC TCC TGC CGG GCC AGC CAG CCCATCTCC
ATC AGC GTG CACTGG TAC CAG CAG AAA CCA GGA CAG GCT CCA AGG
CTG CTG ATC TAC TTT GCC TCC CAG AGC ATC TCC GGG ATC CCC GAT
AGG TTC AGC GGA TCC GGA TCT GGG ACA GAT TTC ACC CTC ACC ATC
AGC AGA CTG GAG CCT GAA GAT TTC GCA GTG TAT TAC TGT CAG CAG
ACCTTC AGC CTG CCT TAC ACT TTC GGC CAA GGG ACC AAG GTG GAG
ATC AAG CGT ACG GTG GCT GCA CCA TCT GTC TTC ATC TTC CCG CCA
TCT GAT GAG CAG TTG AAA TCT GGA ACT GCC TCT GTT GTG TGC CTG
CTG AAT AACTTC TAT CCC AGA GAG GCC AAA GTA CAG TGG AAG GTG
GAT AAC GCC CTC CAA TCG GGT AAC TCC CAG GAG AGT GTC ACA GAG
CAG GAC AGC AAG GAC AGC ACCTACAGCCTC AGC AGC ACCCTIG ACG
CTG AGC AAA GCA GAC TAC GAG AAA CAC AAA GTC TAC GCC TGC GAA
GTC ACC CAT CAG GGC CTG AGC TCG CCC GTC ACA AAG AGC TTC AAC
AGG GGA GAG TGT (SEQ ID NO: 15), which encodes the hu23B12 light chain amino acid
sequence EIVLTQSPGTLSLSPGERATLSCRASQPISISVHWY QQKPGQAPRLLI
YFASQSISGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQTFSLPYTFGQGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO: 16).

Also contemplated are chimeric antibodies. As noted above, typical chimeric antibodies
comprise a portion of the heavy and/or light chain identical with or homologous to
corresponding sequences in antibodies derived from a particular species or belonging to a
particular antibody class or subclass, while the remainder of the chain(s) is identical with or

homologous to corresponding sequences in antibodies derived from another species or
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hu23B12( VL Y49) humanHEK2930. 17 hu23B12(VL Y49) humanHEK2930. 21
hu23B12( VL Y49) humanHEl C2930. 11 hu23B12(VL Y49) humanHELC2930. 13
hu23B12( VL Y49) humanHEl C2930. 15 hu23B12( VL Y49) humanHEl C2930. 24
hu23B12( VIWEA08HTah HEK2930. 18 hu23B12( VL Y49) humanHEKPETISI0p7/025531
hu23B12( VL Y49) humanHEK29320. 073 0. 140. 07(n=12) hu23B12(VL

va9) hunanEo" S0 15 PRE A IRET Pt g Ao G R, P i hone
Y49) humarE theyotxhihi0 8@ dm%b@(%ca}mg)mt}’n&hE PanNDZG,S@mGﬁu@BlHYI@(MQn et al.
Y49) humapfse ¢ 8L1 28028009 8108811585 1-6855).

Bispecific antibodies are also useful in the present methods and compositions, As used
herein, the term “bispecific antibody” refers to an antibody, typically a monoclonal antibody,
having binding specificities for at least two different antigenic epitopes. In one embodiment,
the epitopes are from the same antigen. In another embodiment, the epitopes are from two
different antigens. Methods for making bispecific antibodies are known in the art. For
example, bispecific antibodies can be produced recombinantly using the co-expression of two
immunoglobulin heavy chain/light chain pairs. See, e.g., Milstein et al. (1983) Nature 305:
537-39. Alternatively, bispecific antibodies can be prepared using chemical linkage. See, e.g.,
Brennan, et al. (1985) Science 229: 81. Bispecific antibodies include bispecific antibody
fragments. See, e.g., Hollinger, et al. (1993) Proc. Natl. Acad. Sci. U.S.A. 90: 6444-48, Gruber,
et al., J. Immunol. 152: 5368 (1994).

In yet other embodiments, different constant domains may be appended to the
humanized Vi and Vy regions provided herein. For example, if a particular intended use of an
antibody (or fragment) of the present invention were to call for altered effector functions, a
heavy chain constant domain other than IgG1 may be used. Although IgG1 antibodies provide
for long half-life and for effector functions, such as complement activation and antibody-
dependent cellular cytotoxicity, such activities may not be desirable for all uses of the antibody.

In such instances an IgG4 constant domain, for example, may be used.

V. Biological Activity of Humanized Anti-TSLP

Antibodies having the characteristics identified herein as being desirable in a humanized
anti-TSLP antibody can be screened for inhibitory biologic activity in vitro or for suitable
binding affinity. To screen for antibodies that bind to the epitope on human TSLP bound by an
antibody of interest (e.g., those which block binding of the cytokine to its receptor), a routine
cross-blocking assay such as that described in ANTIBODIES, A LABORATORY MANUAL, Cold
Spring Harbor Laboratory, Ed Harlow and David Lane (1988), can be performed. Antibodies
that bind to the same epitope are likely to cross-block in such assays, but not all cross-blocking
antibodies will necessarily bind at precisely the same epitope since cross-blocking may result
from steric hindrance of antibody binding by antibodies bound at nearby, or even overlapping,

epitopes.
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0.110.07(n=19) hu23B12(VL Y49) cynoHEK2930. 45 hu23B12( VL

Y49) cynoHEl C2930. 52 WD 20081076321PCT/ US2007/ 025531 hu23B12( VL

Y49) cynoHEL1C2930. 29 hu23B12( VL Y49) cynoHEK2930. 15 hu23B12(VL
Y49) cynoHEYBZ6%ET$3! hu23B12( VL Y49) cynoHE1C2930. 27 0. 3FETH5EHZ835531
hu23B12( VL K49) humanHE1C293- BO. 12 hu23B12(VL K49) humanE. col i - BO. 038

hu231312( VL KAR:RETREHE epReDpd ifkD @ N IBLALIM inKAfhhiperseal Iﬁ%ﬁﬁ%&.ﬁ‘»&h m.
hu23812(§/L K49) human Ef&%-’?gg’élgg? ’050. 04 n:]él) 1) -B :H?SL e
bi ot i nyl &7 @438&13947 gpm heepgsipamed fto fdgtamping whsthefethsi andibgy binds an epitope of

KI01A/ R }Q&Ast. "Alanine scanning mutagenesis,” as described by Cunningham and Wells (1989)
Science 244: 1081-1085, or some other form of point mutagenesis of amino acid residues in
human TSLP may also be used to determine the functional epitope for an anti-TSLP antibody of
the present invention. Mutagenesis studies, however, may also reveal amino acid residues that
are crucial to the overall three-dimensional structure of TSLP but that are not directly involved
in antibody-antigen contacts, and thus other methods may be necessary to confirm a functional
epitope determined using this method.

The epitope bound by a specific antibody may also be determined by assessing binding
of the antibody to peptides comprising fragments of human TSLP. The amino acid sequence of
human TSLP is set forth in SEQ ID NO: 4 in WO 00/17362. A series of overlapping peptides
encompassing the sequence of TSLP may be synthesized and screened for binding, e.g. in a
direct ELISA, a competitive ELISA (where the peptide is assessed for its ability to prevent
binding of an antibody to TSLP bound to a well of a microtiter plate), or on a chip. Such
peptide screening methods may not be capable of detecting some discontinuous functional
epitopes, 1.e. functional epitopes that involve amino acid residues that are not contiguous along
the primary sequence of the TSLP polypeptide chain.

The epitope bound by antibodies of the present invention may also be determined by
structural methods, such as X-ray crystal structure determination (e.g., W02005/044853),
molecular modeling and nuclear magnetic resonance (NMR) spectroscopy, including NMR
determination of the H-D exchange rates of labile amide hydrogens in TSLP when free and
when bound in a complex with an antibody of interest (Zinn-Justin et al.(1992) Biochemistry
31, 11335-11347; Zinn-Justin et al. (1993) Biochemistry 32, 6884—6891).

With regard to X-ray crystallography, crystallization may be accomplished using any of
the known methods in the art (e.g. Giege et al. (1994) Acta Crystallogr. D50:339-350;
McPherson (1990) Eur. J Biochem. 189:1-23), including microbatch (e.g. Chayen (1997)
Structure 5:1269-1274), hanging-drop vapor diffusion (e.g. McPherson (1976) J. Biol. Chem.
251:6300 -6303), seeding and dialysis. It is desirable to use a protein preparation having a
concentration of at least about 1 mg/mL and preferably about 10 mg/mL to about 20 mg/mL.
Crystallization may be best achieved in a precipitant solution containing polyethylene glycol
1000-20,000 (PEG; average molecular weight ranging from about 1000 to about 20,000 Da),
preferably about 5000 to about 7000 Da, more preferably about 6000 Da, with concentrations

ranging from about 10% to about 30% (w/v). It may also be desirable to include a protein
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2008/ 076%@8%*%@%8}%?@%‘5@ “1?‘@&52[8? ' SR8 %%ﬁ‘\gf%ﬁﬁﬁ i%*ﬁ‘s?‘hméxmf ’?’SEW’"OI
| i gand was4 33219M(Waw3@k5ﬁf,et |amdbd‘satAcBﬁelﬂlc| E—%é‘s Usinediie A@hldadoﬁq&bm:auon
affinity _upon humani zation Tabl e 6 Bl Acore Anal

yS
Ant i body No; 6%60(}}&1%),/ Wbd)BygTER\/@cogne (1993) Acta Cryst D49:37-60; Bncogne (1997)
Meth. Enzymol. 276A:361-423, Carter & Sweet, eds.; Roversi et al. (2000) Acta Cryst.

D56:1313-1323), the disclosures of which are hereby incorporated by reference in their
entireties.

Additional antibodies binding to the same epitope as an antibody of the present
invention may be obtained, for example, by screening of antibodies raised against TSLP for
binding to the epitope, or by immunization of an animal with a peptide comprising a fragment
of human TSLP comprising the epitope sequence. Antibodies that bind to the same functional
epitope might be expected to exhibit similar bioclogical activities, such as blocking receptor
binding, and such activities can be confirmed by functional assays of the antibodies.

Antibody affinities (e.g. for human TSLP) may be determined using standard analysis.
Preferred humanized antibodies are those which bind human TSLP with a Ky value of no more
than about 1x107; preferably no more than about 1x10'8; more preferably no more than about
1x107; and most preferably no more than about 1x107'% M.

The antibodies and fragments thereof useful in the present compositions and methods
are biologically active antibodies and fragments. As used herein, the term “biologically active”
refers to an antibody or antibody fragment that is capable of binding the desired the antigenic
epitope and directly or indirectly exerting a biologic effect. Typically, these effects result from
the failure of TSLP to bind its receptor. In one embodiment, the antibody and fragments thereof
useful in the present compositions and methods inhibit: h"TSLP induced proliferation of a Baf-3
cell line transfected with hTSLP-receptor and IL-7Ralpha; hTSLP induced luciferase expression
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rat 23B12 huTSLP 3. 18E+05 2. 1E-05 64 cynoTSLP 1. 86E+05

1. 6E-05 86 hu 23B12 huTSLP 5. 00E+05 5.6E-05 111 cynoTSLP

WO 2008/076321 PCT/US2007/025531

from a Baf-3 cell line transfected with the TSLP-receptor and a luciferase reporter system;
hTSLP induced TARC secretion from human primary monocytes isolated from PBMCs; and
induction of Th2 differentiation.

As used herein, the term “specific” refers to the selective binding of the antibody to the
target antigen epitope. Antibodies can be tested for specificity of binding by comparing binding
to TSLP to binding to irrelevant antigen or antigen mixture under a given set of conditions. If
the antibody binds to TSLP at least 10, and preferably 50 times more than to irrelevant antigen
or antigen mixture then it is considered to be specific. An antibody that “specifically binds” to
TSLP does not bind fo proteins that do not comprise the TSLP-derived sequences, i.e.
“specificity” as used herein relates to TSLP specificity, and not any other sequences that may be
present in the protein in question. For example, as used herein, an antibody that “specifically
binds” to TSLP will typically bind to FLAG-h TSLP, which is a fusion protein comprising
TSLP and a FLAG® peptide tag, but it does not bind to the FLAG® peptide tag alone or when it
is fused to a protein other than TSLP.

VI. Phammaceutical Compositions

To prepare pharmaceutical or sterile compositions, the antibody or fragment thereof is
admixed with a pharmaceutically acceptable carrier or excipient, see, e.g., Remington's
Pharmaceutical Sciences and U.S. Pharmacopeia: National Formulary, Mack Publishing
Company, Easton, PA (1984). Formulations of therapeutic and diagnostic agents may be
prepared by mixing with physiologically acceptable carriers, excipients, or stabilizers in the
form of, e.g., lyophilized powders, slurries, aqueous solutions or suspensions (see, e.g.,
Hardman, et al. (2001) Goodman and Gilman's The Pharmacological Basis of Therapeutics,
McGraw-Hill, New York, NY; Gennaro (2000) Remingion: The Science and Practice of
Pharmacy, Lippincott, Williams, and Wilkins, New York, NY; Avis, er al. (eds.) (1993)
Pharmaceutical Dosage Forms: Parenteral Medications, Marcel Dekker, NY; Lieberman, et a!.
(eds.) (1990) Pharmaceutical Dosage Forms: Tablets, Marcel Dekker, NY; Lieberman, e? al.
(eds.) (1990) Pharmaceutical Dosage Forms: Disperse Systems, Marcel Dekker, NY; Weiner
and Kotkoskie (2000} Excipient Toxicity and Safety, Marcel Dekker, Inc., New York, NY).

Toxicity and therapeutic efficacy of the antibody compositions, administered alone or in
combination with an immunosuppressive agent, can be determined by standard pharmaceutical
procedures in cell cultures or experimental animals, e.g., for determining the LDsg (the dose
lethal to 50% of the population) and the EDsy (the dose therapeutically effective in 50% of the

population). The dose ratio between toxic and therapeutic effects is the therapeutic index and it
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available (see, e.g., Wawrzynczak (1996) Antibody Therapy, Bios Scientific Pub. ILtd,
Oxfordshire, UK; Kresina (ed.) (1991) Monoclonal Antibodies, Cytokines and Arthritis, Marcel
Dekker, New York, NY; Bach (ed.) (1993) Monoclonal Antibodies and Peptide Therapy in
Autoimmune Diseases, Marcel Dekker, New York, NY; Baert, ef al. (2003) New Engl. J. Med.
348:601-608; Milgrom, ef al. (1999) New Engl. J. Med. 341:1966-1973; Slamon, et al. (2001)
New Engl. J. Med. 344:783-792; Beniaminovitz, et al. (2000) New Engl. J. Med. 342:613-619;
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The assay results are shown in Table 7. Table 7 Inhibition O
Proliferation TSLPTSLP mAbSpeci esExpr essi onEC50(nM rat
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23B12. H3. ¥ e AP 930. 23 rat 23B12. H3. HAhunanHEK2930. . FEAUS2 /025531
23B12. H8. HAhumanHEI C2930. 10 0. 110. 07(n=5) rat 23B12. H8. H4hunanE.

Col i 4. 15 AN R ERRE S B L5529 FE QU TRAEEnst /1 e
col i 1. 833441 528BIR).H3. H4humanE. col i 3. 46

Determination of the appropriate dose is made by the clinician, e.g., using parameters or
factors known or suspected in the art to affect treatment or predicted to affect treatment.
Generally, the dose begins with an amount somewhat less than the optimum dose and it is
increased by small increments thereafter until the desired or optimum effect is achieved relative
to any negative side effects. Important diagnostic measures include those of symptoms of, e.g.,
the inflammation or level of inflammatory cytokines produced. Preferably, a biologic that will
be used is derived from the same species as the animal targeted for treatment, thereby
minimizing an inflammatory, autoimmune, or proliferative response to the reagent.

Antibodies, antibody fragments, and cytokines can be provided by continuous infusion,
or by doses at intervals of, e.g., one day, one week, or 1-7 times per week. Doses may be
provided intravenously, subcutaneously, topically, orally, nasally, rectally, intramuscular,
intracerebrally, intraspinally, or by inhalation. A preferred dose protocol is one involving the
maximal dose or dose frequency that avoids significant undesirable side effects. A total weekly
dose is generally at least 0.05 pg/kg body weight, more generally at least 0.2 pg/kg, most
generally at least 0.5 pg/kg, typically at least 1 pg/kg, more typically at least 10 pg/kg, most
typically at least 100 pg/kg, preferably at least 0.2 mg/kg, more preferably at least 1.0 mg/kg,
most preferably at least 2.0 mg/kg, optimally at least 10 mg/kg, more optimally at least 25
mg/kg, and most optimally at least 50 mgrkg (see, e.g., Yang, et al. (2003) New Engl. J. Med.
349:427-434; Herold, et al. (2002) New Engl. J. Med. 346:1692-1698; Liu, et al. (1999) J
Neurol. Neurosurg. Psych. 67:451-456; Portielji, et al. (20003) Cancer Immunol. Immunother.
52:133-144). The desired dose of a small molecule therapeutic, e.g., a peptide mimetic, natural
product, or organic chemical, is about the same as for an antibody or polypeptide, on a moles/kg
basis.

As used herein, “inhibit” or “treat” or “treatment” includes a postponement of
development of the symptoms associated with autoimmune disease or pathogen-induced
immunopathology and/or a reduction in the severity of such symptoms that will or are expected
to develop. The terms further include ameliorating existing uncontrolled or unwanted
autoimmune-related or pathogen-induced immunopathology symptoms, preventing additional
symptoms, and ameliorating or preventing the underlying causes of such symptoms. Thus, the
terms denote that a beneficial result has been conferred on a vertebrate subject with an

inflammatory disease.
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e.g., Hardman, et al. (eds.) (2001) Goodman and Gilman’s The Pharmacological Basis of
Therapeutics, 10" ed., McGraw-Hill, New York, NY; Poole and Peterson (eds.) (2001)
FPharmacotherapeutics for Advanced Practice: A Practical Approach, Lippincott, Williams &
Wilkins, Phila., PA; Chabner and Longo (eds.) (2001) Cancer Chemotherapy and Biotherapy,
Lippincott, Williams & Wilkins, Phila., PA. The pharmaceutical composition of the invention
may also contain other immunosuppressive or immunomodulating agents. Any suitable
immunosuppressive agent can be employed, including but not limited to anti-inflammatory
agents, corticosteroids, cyclosporine, tacrolimus (i.e., FK-506), sirolimus, interferons, soluble
cytokine receptors (e.g., STNRF and sIL-1R), agents that neutralize cytokine activity (e.g.,
inflixmab, etanercept), mycophenolate mofetil, 15-deoxyspergualin, thalidomide, glatiramer,
azathioprine, leflunomide, cyclophosphamide, methotrexate, and the like. The pharmaceutical
composition can also be employed with other therapeutic modalities such as phototherapy and
radiation.

Typical veterinary, experimental, or research subjects include monkeys, dogs, cats, rats,

mice, rabbits, guinea pigs, horses, and humans

VII. Antibody Production
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is readily isolated and sequenced using conventional procedures (e.g., by using oligonucleotide
probes that are capable of binding specifically to genes encoding the heavy and light chains of
the antibody). Many vectors are available. The vector components generally include, but are
not limited to, one or more of the following: a signal sequence, an origin of replication, one or
more marker genes, an enhancer element, a promoter, and a transcription termination sequence.
In one embodiment, both the light and heavy chains of the humanized anti-TSLP antibody of
the present invention are expressed from the same vector, e.g. a plasmid or an adenoviral vector.

Antibodies of the present invention may be produced by any method known in the art.
In one embodiment, antibodies are expressed in mammalian or insect cells in culture, such as
chinese hamster ovary (CHO) cells, human embryonic kidney (HEK) 293 cells, mouse myeloma
NSO cells, baby hamster kidney (BHK) cells, Spodoptera frugiperda ovarian (S{9) cells. In
one embodiment, antibodies secreted from CHO cells are recovered and purified by standard
chromatographic methods, such as protein A, cation exchange, anion exchange, hydrophobic
interaction, and hydroxyapatite chromatography. Resulting antibo‘dies are concentrated and
stored in 20 mM sodium acetate, pH 5.5.

In another embodiment, the antibodies of the present invention are produced in yeast
according to the methods described in WO02005/040395. Briefly, vectors encoding the
individual light or heavy chains of an antibody of interest are introduced into different yeast
haploid cells, e.g. different mating types of the yeast Pichia pastoris, which yeast haploid cells
are optionally complementary auxotrophs. The transformed haploid yeast cells can then be
mated or fused to give a diploid yeast cell capable of producing both the heavy and the light
chains. The diploid strain is then able to secret the fully assembled and biologically active
antibody. The relative expression levels of the two chains can be optimized, for example, by
using vectors with different copy number, using transcriptional promoters of different strengths,
or inducing expression from inducible promoters driving transcription of the genes encoding
one or both chains.

In one embodiment, the respective heavy and light chains of the anti-TSLP antibody are
introduced into yeast haploid cells to create a library of haploid yeast strains of one mating type
expressing a plurality of light chains, and a library of haploid yeast strains of a different mating
type expressing a plurality of heavy chair;s. These libraries of haploid strains can be mated (or

fused as spheroplasts) to produce a series of diploid yeast cells expressing a combinatorial
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Many modifications and variations of this invention can be made without departing from
its spirtt and scope, as will be apparent to those skilled in the art. The specific embodiments
described herein are offered by way of example only, and the invention is to be limited by the
terms of the appended claims, along with the full scope of equivalents to which such claims are
entitled; and the invention is not to be limited by the specific embodiments that have been

presented herein by way of example.
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TSLP-DC + 0.05 jig/nl r23B12 + CD4 IL-5 (pg/m) 115 777 24 70.6 32
m)

IL-4 (pg/mM) 14 89 14.5 21.3 27.3 1L-13 (pg/ 136 1290
WO 2008/076321 PCT/US2007/025531
Example 1
General Methods

Standard methods in molecular biology are described {Maniatis et al. (1982) Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY; Sambrook and Russell (2001) Molecular Cloning, 3™ ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY; Wu (1993) Recombinant DNA, Vol. 217, Academic Press, San
Diego, CA). Standard methods also appear in Ausbel er al. (2001) Current Protocols in
Molecular Biology, Vols.I-4, John Wiley and Sons, Inc. New York, NY, which describes
cloning in bacterial cells and DNA mutagenesis (Vol. 1), cloning in mammalian cells and yeast
{Vol. 2), glycoconjugates and protein expression {(Vol. 3), and bioinformatics (Vol. 4).

Methods for protein purification including immunoprecipitation, chromatography,
electrophoresis, centrifugation, and crystallization are described (Coligan er al. (2000) Current
Protocols in Protein Science, Vol. 1, John Wiley and Sons, Inc., New York). Chemical
analysis, chemical modification, post-translational modification, production of fusion proteins,
glycosylation of proteins are described (see, e.g., Coligan et al. (2000) Current Protocols in
Protein Science, Vol. 2, John Wiley and Sons, Inc., New York; Ausubel et al. (2001} Current
Protocols in Molecular Biology, Vol. 3, John Wiley and Sons, Inc., NY, NY, pp. 16.0.5-
16.22.17; Sigma-Aldrich, Co. (2001) Products for Life Science Research, St. Louis, MO; pp.
45-89; Amersham Pharmacia Biotech (2001) BioDirectory, Piscataway, N.J., pp. 384-391).
Production, purification, and fragmentation of polyclonal and monoclonal antibodies are
described (Coligan et al. (2001) Current Protcols in Immunology, Vol. 1, John Wiley and Sons,
Inc., New York; Harlow and Lane (1999) Using Antibodies, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY; Harlow and Lane, supra). Standard techniques for
characterizing ligand/receptor interactions are available (see, e.g., Coligan et al. (2001) Current
Protcols in Immunology, Vol. 4, John Wiley, Inc., New York).

Methods for flow cytometry, including fluorescence activated cell sorting (FACS), are
available (see, e.g., Owens et al. (1994) Flow Cytometry Principles for Clinical Laboratory
Practice, John Wiley and Sons, Hoboken, NJI; Givan (2001) Flow Cytometry, 2 ed.; Wiley-
Liss, Hoboken, NJ; Shapiro (2003) Practical Flow Cytometry, John Wiley and Sons, Hoboken,
NJ). Fluorescent reagents suitable for modifying nucleic acids, including nucleic acid primers
and probes, polypeptides, and antibodies, for use, e.g., as diagnostic reagents, are available
(Molecular Probes (2003) Catalogue, Molecular Probes, Inc., Eugene, OR; Sigma-Aldrich
(2003} Catalogue, St. Louis, MO).
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For the rat 23B12 antibody, the VL sequence was of the kappa subclass of VL. The

amino acid sequence of the non-human VL domain was compared to a group of four human VL
kappa germline.amino acid sequences. The group of four is comprised of one representative
from each of four established human VL subgroups listed in V. Barbie & M.-P. Lefranc, "The
Human Immunoglobulin Kappa Variable (IGKV) Genes and Joining (IGKJ) Segments",
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added at 50 uL per well to the wells CORP & ni ng the titrated

anti body. Tekinsining it Eqiehbriuns PéssoeahidnoCémsemna(iy) o Hiathgnigkensiti-urh&f TSLP

plating at 7500 cells/50 uL per_well, d_.added follow ng the
ant i body- cyt oki ne pre-incubati o“?mgkmﬁa’l‘r}E&‘ngQ%es are determ ned by

non-|inear regheeghifibrif@UdivRciatibn cOfistSit QAR tls HRSRine8 SRARSHe USBIA 3000
G aphPad_Prism 4 software. For TSLP dose. response, absorbance is

plotted HSHITSE SoRigWIeBSEERIETOF a P PERSaPEbRC AR Ahe Kb dhusss theyringiple of

per cent age KB IHxRBiohSARLP hiRthdeBRENShH ﬁ%hﬂ?ﬁjﬁlec&?}i‘;@%ﬁ@ﬂ 0P Bnconfiffexed
2008/ 076321PCT/ US2007/ 025531 The assay results -are shown in Tabl e 10.
Tabl e 102B#ods e mixiysselnnribedy awigepand anttrodppnogal oguplex. The concentration of

TSLPR- Tr 318 LR8RA iElehsirdd™dy edpdshi® the bl REk o &t Rl ddiM ddUinB¥en for o
very brief period of time. In practice, this is accomplished by flowing the solution phase
antigen-antibody mixture past antigen-coated particles trapped in a flow cell. Data generated by
the instrument are analyzed using custom sofiware. Equilibrium constants are calculated using
a mathematical theory based on the following assumptions:

1. The binding follows the reversible binding equation for equilibrium:
kon [Ab] [Ag] = kel AbAg]
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2. Antibody and antigen bind 1:1 and total antibody equals antigen-antibody complex
plus free antibody.

3. Instrument signal is linearly related to free antibody concentration.

Materials
Antibodies:

Rat anti hu TSLP mAb 23812 H8.A4 (SPB Lot PAB330)
Rat anti hu TSLP mAb 23B12.H8.A4 (SPB Lot PAB330A)
Humanized anti hu TSLP mAb 23B12 (VL Y49)
Humanized anti hu TSLP mAb 23B12 (VL K49)
Humanized anti hu TSLP mAb 23B12 (VL Y49)

Antigens:

Recombinant human TSLP (SPB Lot P345)
Recombinant human TSLP (SPB Lot P367)
Recombinant human TSLP (R&D, Cat.N. 1398-TS/CF, Lot IDK 015031)

Biotinylated antigens:

Biotinylated human TSLP (SPB Lot p367AC)
Biotinylated human TSLP (SPB Lot p367AA)
Biotinylated human TSLP (SPB Lot 38ABMA)

Other reagents:

PMMA particles, 98 micron (Sapidyne, Cat No. 440198)

Neutravidin (Pierce, Cat No. 31000)

Cy5-conjugated Goat anti-rat IgG (H+L) (Jackson Immunoresearch Laboratories Cat. No
112-175-167, Lot 60306)

Cy5-conjugated Goat anti-HulgG (H+L) (Jackson Immunoresearch Laboratories
Cat. No 109-175-088, lot 49069 and lot 58552 )

Experimental conditions :

PMMA particles were coated with biotinylated human TSLP according to Sapidyne
“Protocol for coating PMMA particles with biotinylated ligands having short or nonexistent
linker arms”. All experimental procedures were done according to the KinExA 3000 manual.
All runs were done in duplicate.
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For Rat anti hu TSLP mAb 23B12.H8.A4 (SPB Lot PAB330) the following

conditions were used:

Sample volume: 2 mL

Sample flow rate: 0.25 mL/min
Label volume: I mL

Label flow rate: 0.25 mL/min
Antibody conc.: 0.1 nM
Highest antigen conc.: 10 nM
Lowest antigen conc.: 10 pM

For Rat anti hu TSLP mAb 23B12.H8.A4 (SPB Lot PAB330A)

the following conditions were used:
Sample volume: 4 mL
Sample flow rate: .25 mL/min
Label volume: 1 mL
Label flow rate: 0.25 mL/min
Antibody conc.: 0.05 nM
Highest antigen conc.: 0.5 nM
Lowest antigen conc.: 0.5 pM

For Humanized anti hu TSLP mAbs the following conditions were used:

Sample volume: 2 mL

Sample flow rate: 0.25 mL/min
Labet volume: 1 mL

Label flow rate: 0.25 mL/min
Antibody conc.: 0,02 nM
Highest antigen conc.: 0.2 nM
Lowest antigen conc.: 0.2 pM

Two-fold serial dilutions of the antigen were prepared and mixed with the
antibody at constant concentration. The mixture was incubated for 2 hours at 25°C to

equilibrate.

42



0.05 cyno cyno 0.2 0.5 0.5 2.8 4.7 cyno cyno 0.4 2.2 3.2 16 26, 19

cyno cyno 0.7

WO 2068/076321

Table 4 shows the results of the KinExA analysis.

Table 4

Kp Values Determined by KinExa

PCT/US2007/025531

rat 23B12.H8.H4
rat 23B12.H8.H4

hu23Bi2 (VL Y49)
hu23B12 (VL K49)
hu23B12 (VL Y49)

HEK2Z2S3
E. col1l

HEK2983
HEK293
E. colil

Example 4

Determining the ECsg for Humanized Anti-Human TSLP Using ELISA
The ELISA measures the ECS0 of rat 23B12 purified from hybridoma

supernatant or recombinant humanized 23B12 IgGl binding to either adenovirus-

derived human TSLP (S-P Biopharma) or E. coli-derived human TSLP (S-P Biopharma

or R&D 1398-TS).

Materials:

Nunc Maxisorb 96 well Inmunoplate cert. (Nunc # 439454)
(X phosphate-buffered saline (PBS), pH 7.4 (Fisher # BP399-20)
20X Tris Buffered Saline (TBS), pH 7.4 (Technova # 1680)

Tween-20, enzyme grade (Fisher # BP337-500)

500 mM EDTA (Technova # E0306)
Albumin, bovine serum RIA grade (Sigma # A7888)
Coating Buffer: 1 pg/mL TSLP in PBS at 100 pL/well

Detection reagent:

HRP-F(ab)'2 goat anti-human IgG H+L (Jackson # 109-036-088);

HRP-F(ab)"2 goat anti-rat IgG H+L (Jackson # 112-032-072)
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Exanpl e 11 Bl Acore and | G nExA Affinity Measurenents for Cyno-ized
Ant i - TSLP watrpis®dises The affinity of cyno-ized amCrASAW&EN2STBLP
23B12 anti bodi es towards human and cyno TSLP |igand was determ ned by

surface plasnon re ' Bl Acore T100 system as descri bed
I n Exanple 5. §%§%?ﬁ?%§b@%&%’l sassoci ati on constant for the

anti-TSLP anti ' ) i ' i nt
(Sapi dyne | ns{f?ﬁ‘%&“ﬁ‘?gw?%é’%;% SRS S9el 2 ACH By Ay OB T

mat er i al $0W8} &1y PR 0 158 Rat anti hTSLP GNEO1.23B12. H3. Ad
(SPB Lot pab ABIA)(Kiikepaicz&Peatytliabh¥ SLR6E) 1 @BRLAA21HC/ 780LC)

Oy 24 01 ST A SRR PR S0L03% e

( huV- Cyndduten] fén MllliaQiwain 00 pL/we

ELISA Diluent and Assay Buffer:

50 mM TBS or PBS;0.5% BSA;0.05% Tween-20;4 mM EDTA

ELISA Wash Buffer:

50 mM TBS or PBS;0.05% Tween-20;4 mM EDTA

Equipment:

Skatron Scanwasher300™

Molecular Devices VersaMax ™ microplate reader

Protocol

Coating of plates was performed as follows: TSLP {100 or 200 ng per well) in PBS was
incubated at 4°C overnight. Plates were washed with 1 cycle (4 washes/cycle) on a Skatron
plate washer, blocked by addition of 0.2 mL/well ELISA assay buffer, incubated for 60 min at
25°C on an orbital shaker and then washed for 1 cycle. Antibody was then titrated across a row
of eight wells in the range of 1000 ng/mL to 0.4572 ng/mL using serial 3-fold dilutions and
incubated for 90 min. at 25°C on an orbital shaker. Plates were washed for 1 cycle, HRP-goat
F(ab’)y anti-human or anti-rat IgG (H+L) (1:5,000 dilution) was added at 0.1 mL/well and
incubated for 60 min at 25°C on an orbital shaker. Plates were washed for 2 cycles with plate
rotation between cycles. TMB or ABTS substrate was added at 0.1 mL/well and incubated 5

min on orbital shaker. Stop solution was then added at 0.1 mL/well and the plates read at
A450-570 nm (TMB) or A405 nm(ABTS).

Table 5 shows the results of the ELISA analysis.
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Reconbi nant hurman TSLP, R&D Systens (Cat.No. 1398-TS/ CF, Lot.
015031) Reconbi nant human TSLP, R&D Systens (Cat.No. 1398-TS, Lot.

| DK
K

026031) Bihhhgleddsed human TSLP (SPB Lot 38ABMA) Ot her p-@agedbgrssiiMVA

particle

s, 98 mcron (Sapidyne,
Cat No. 31000) Cy5 conjugated Goat anti-rat
| mmunor esearch Laboratories Cat.

conj ugat ed Goat anti - hul gG

| ot 58(5%% )"r?é‘}]e%%%%?*%@rwlﬁ

Cat No. 440198) Neut ravi din
| gG (H+L) (Jackson
No 1Ta2ble $5- 167,

(Pierce,

Lot 60306) Cy5

earch Laboratories

Cat. No 109-175-088, ow ng conditions
wer e used: Sarrpl e vol unme: 12; pl Sarrp fpow rate: 0.25 m/mn Label
vol une: 1 Label flow rate: ?mn nnAb c 05 nM Hi ghest
Ag (TSLP) E’tﬁﬁ: 0.5 nM BWé%St Ag WU one. 058?59(’8\%3 For hu23B12
t he foI I O.\ALJCIg-_C.O.D.d.i-I.LO.[IS_ wer.e_used:.. Sanple_val uma_-__z m...__Sanpl e flow
rﬁ;g conéa 29%%}2[@ alelghegli”%% (TSEE)E@%(,B e rﬁkﬁLo&egtS Tg/ EnTgLP)
cone.: Ora42pMi2.H8.H4 human HEK293
rat 23B12.H8.H4 human HEK293-F 0.26
0.47+0.28(n=3)
rat 23B12.H8 . H4 human E. coli-B 0.40
rat 23B12.H8.H4 human E. coli-B 0.39
0.440.20(n=5)
hu23B12(VL Y49) human HEK293-B 0.22
hu23B12(VL Y49) human HEK293 0.029
hu23B12(VL Y49) human HEK293-F 0.018
hu23B12(VL Y49) human HEK293 0.17
hu23B12(VL Y49) human HEK293 0.21
hu23B12(VL Y49) human HEK?293 0.11
hu23B12(VL Y49) human HEK?293 0.13
hu23B12(VL Y49) human HEK?293 0.15
hu23B12(VL Y49) human HEX?293 0.24
hu23B12(VL Y49) human HEK?293 0.18
hu23B12(VL Y49) human HEK293 0.11
hu23B12(VL Y49) human HEK2932 0.073
0.14£0.07(n=12)
hu23B12(VL Y49) human E. coli-B 0.064
hu23B12(VL Y49) human E. coli-B 0.085
hu23B12(VL Y49) human E. coli 0.11
hu23B12(VL Y49) human E. coli 0.11
hu23B12(VL Y49) human E. coli 0.060
hu23B12(VL Y49) human E. coli2 0.061
hu23B12(VL Y49) human E. coli2 0.029
0.07+0.03(n=7)
0.1140.07(n=19)
hu23B12(VL Y49) cyno HEK?293 0.45
hu23B12(VL Y49) cyno HEK293 0.52
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For cy23B12 the follow ng conditions were used: Sanple volunme: 2 m
Sample flowrate: 0.25 m/mn WD 2008/ 076321PCT/ US2007/ 025531 Label
volunme: 1 m Label flowrate: 0.25 m/mn mAb cone.: 0.1 nM Hi ghest
Ag (TSLP) worrees/07¢32hM Lowest Ag (TSLP) cone.: 1 pM For PEI/AS@3BLE3
and cy-hu23B12** the followi ng conditions were used: Sanple volune: 2
m  Sanpl 0y 0. 25 mn La lune: 1 Label flow rate:
0. 25 m)/ %u%i%vg(}?g.): 0. 6?1(§1M H ghes KZXB (TSLP) ?ggc. . 1 nM Lowest
Ag (TSLPpugBR(VL Y9M  cyngor al | P@I@@gi nents t®3d5fol d serial

di | uti onguedBtipeLano)gen wehe prepammkmid m xed wiiph the anti body at
const ant ¢ i.on. The_ m xture Lncubated.f.ar 2 hours at RT
to equil i%?%f@?{’frﬁé@?esm L"Bf the é%be and Ki R%?A experinments

descri bed above are summari zed on Table 11. 0.31+0.15(n=6)
hu23B12(VL K49) human HEK293-B 0.12
hu23B12(VL K49) human E. coli-B 0.038
hu23B12(VL K49) human E. coli-B 0.050
hu23B12(VL K49) human HEK293 0.034
hu23B12{VL K49) human HEK293-F 0.021

0.05£0.04(n=5)

1) -B = TSLP biotinylated
-F = TSLP removal of furin cleavage site via K101A/R102A
2) direct coat of 200 ng TSLP mstead of 100 ng

Example 5
Affinity Of Rat 23B12 And Humanized 23B12 Antibodies For Human And Cyno TSLP

The kinetic binding activities of the parental rat and its humanized derivative anti human

TSLP antibody 23B12 against both human (hu) and cynomolgus monkey (cyno) TSLP were

measured by surface plasmon resonance using a BlAcore T100 system (BIAcore AB, Upsalla,

Sweden). Approximately 100RUs of human TSLP or cyno TSLP were immobilized via amine
coupling chemistry onto a Sensor Chip CM5 (Research grade, BR-1006-68). HBS-EP buffer
(BR-1006-69) was used as the running buffer with a flow rate of 30pL/min. rat and humanized

23B12 antibodies at varying concentrations ranging from 0.82 to 600 nM were injected over the

immobilized hu or cyno TSLP surfaces at a flow rate of 30puL/min. Following each injection

cycle the CMS5 chip surface was regenerated using a series of solutions (10 mM Glycine pH 1.5

and 25 mM NaOH repectively) at a flow rate of 75pL/min.

Background subtraction binding sensorgrams were used for analyzing the rate constant

of association (ka) and dissociation (kd), and the equilibrium dissociation constant Kp. The

resulting data sets were fitted with a bivalent analyte model using the BIAevaluation software

(version 1.0). The Kp determined for the parental rat 23B12 antibody against human TSLP was
64 pM, while the respective value against the cyno TSLP ligand was 86 pM (Table 6). The Kp

determined for the humanized 23812 antibody against human TSLP was 111 pM, while the
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respective value against the cyno TSLP ligand was 132 pM (Table 6), indicating a less than two
fold loss of affinity upon hurnanization of 23B12 mAb.

Table 6
BlAcore Analysis

Antibody Ligand ka (1/Ms) kd (1/s) Kp (pM)
rat 23812 huTSLP 3.18E+05 2.1E-05 64

cynoTSLP 1.86E+05 1.6E-05 86
hu 23B12 huTSLP 5.00E+05 5.6E-05 111

cynoTSLP 3.57E+05 4.7E-05 132

Example 6

Proliferation Bioassay For The Assessment Of Neutralizing Anti-TSLP Antibody

The ability of a monoclonal antibody to biologically neutralize TSLP was assessed by
the application of short-term proliferation bioassays that utilize cells which express recombinant
TSLP receptors. The transfectant Ba/F3-TSLPR-IL7Ra cells proliferate in response to TSLP
and the response can be inhibited by a neutralizing anti-TSLP antibody. Each antibody was
titrated against a concentration of TSLP chosen within the linear region of the TSLP dose-

response curve, near plateau and above the TSLP ECsgq. Proliferation, or lack thereof, is

measured by colorimetric means using Alamar Blue, a growth indicator dye based on detection
of metabolic activity. The ability of an antibody to neutralize TSLP is assessed by its EC50
value, or concentration of antibody that induces half-maximal inhibition of TSLP proliferation.

Ba/F3 transfectants are maintained in RPMI-1640 medium, 10% fetal calf serum, 50 uM
2-mercaptoethanol, 2 mM L-Glutamine, 50 pug/mL penicillin-streptomycin, and 10 ng/mL
mouse IL-3.

Ba/F3 proliferation bioassays are performed in RPMI-1640 medium, 10% fetal calf
serum, 50 pM 2-mercaptoethanol, 2 mM L-Glutamine, and 50 pg/mL penicillin-streptomycin.

The assay is performed in 96-well flat bottom plates (Falcon 3072 or similar). All
preparations of reagents and cell suspensions utilize the appropriate bioassay medium. The

assay volume is 150 pL per well. Titrations of an anti-TSLP antibody are pre-incubated with
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TSLP for 30-60 minutes at room temperature, during which time cells are prepared. Cells are
added to plates following the antibody-cytokine pre-incubation. Bioassay plates are incubated
in a humidified tissue culture chamber (37C, 5% CO,) for 40-48 hours. At the end of the
culture time, Alamar Blue (Biosource Cat #DAL1100) is added and allowed to develop for 8-12
hours. Absorbance is then read at 570 nm and 600 nm (VERSAmax Microplate Reader,
Molecular Probes), and an ODs74.400 is obtained. Duplicates or triplicates are recommended.

Cells are used in a healthy growth state, generally at densities of 3-8 x 10°/mL. Cells are
counted, pelleted, washed twice in bioassay medium, and suspended to the appropriate density
for plating.

TSLP was prepared to working concentration and added to first well at 75 pL. Serial
dilutions of 1:3 were made by titrating 25:50 pL in bioassay medium across wells, leaving 50
pL/well. Cells were suspended to the appropriate density for plating at 100 pL per well.

The antibody was prepared to working concentration and added to the first well at 75
pL. Serial dilutions of 1:3 were made by titrating 25:50 puL in bioassay medium across wells,
leaving 50 pL per well. TSLP at the appropriate concentration was added at 50 pL per well to
the wells containing the titrated antibody. Cells were suspended to the appropriate density for
plating at 50 pL per well, and added following the antibody-cytokine pre-incubation.

Using GraphPad Prism 3.0 software, absorbance was plotted against cytokine or
antibody concentration and EC50 values were determined using non-linear regression (curve fit)
of sigmoidal dose-response.

The assay results are shown in Table 7.
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domai ns WO 2008/ 076321PCT/ US2007/ 025531 In sunmary, the
humani zed WAt20e8HGFRh TSLP 23B12 anti body showed appr oxiPea{USREp78255310] d
reduced binding conpared to the parental rat antibody based on

Bl Acore and Ki nExA neasurenents (Tabl qlﬁ sk} Replacing the hunenized
23B12 frameworks (VLK-11E/ VH1) with those |ess potentially

i mmunogeni ¢ i n cynonol gus nonke}sutivtkKOf Pidifetdtion ef f ected a 10-fol d
reduction in binding conpared to parental rat 23B12 and a 5-fold
reduction conpared to hu23B12 (Tables 10, 11). Exanple 12

Phar macoki netic Studi es of i zed iP- TSLP 23B12 Anti bodi es

An ELI SA assay was designed {0 neasure e anount of cyno-ized

anti - TSLP a@Rf\Pbody reachi ng $#esiegl asneExpsespigm or br BRé Neol ar

| avage (BAL)...fluid..of_ _an _animal. inoculated w.th _such._an_antihody.

Reagent s Solid Support: N isorp 9 plate (cat#
439454) %%Pﬁégéﬁ?‘?er 50\ m ca?j@gﬁg@é/ bi car g’oé{é}t e pHo. 6
Bl ocki ng r838Bé2.HE.1H%6 BSA i n RB®&nAssay HEK2#nt Buf f er0.@855% BSA [wt/ V],
0. 05% Twegn3892 He/1yd . 0. 25% 1HARS [ Wt /grods MM EDTA,g 4 35M NaCl in
N . . _
EE_?S(L,SD) %%g%ﬂz ﬁg\g‘?‘{]ngfmer umaSn/O Twee}rfﬂ%ggg,' n PBS Ca0964%r| ng nol ecul e:
rat 23B12.H8 H4 human HEK293 0.10

0.11£0.07(n=5)

rat 23B12.H8 . H4 human E. coli 2.16
rat 23B12 H8 H4 human E. coli 2.78
rat 23B12 H8.H4 human E. coli 4.15
rat 23B12 H8.H4 human E. coli 3.81
rat 23B12.H8 .H4 human E. coli 1.83
rat 23B12.H8.H4 human E. coli 3.46
rat 23B12.H8.H4 human E. coli 2.77
rat 23B12.H8.H4 human E. coli 3.10

3.01£0.79(n=8)

rat 23B12.H8.H4 cyno HEK293 0.45
rat 23B12.H8.H4 cyno HEK293 0.42
rat 23B12.H8.H4 cyno HEK?293 0.61
rat 23B12.H8. H4 cyno HEK293 0.77

0.56+0.16(n=4)
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Det ection nol ecul es: QED R799, 3600 ug/nL (a rabbit polyclonal
anti-cy23B12 antibody) anti rabbit-HRP, JIR cat# 711-036-152
Substrate. T\VB @KI rkegaard & Perry, cat# 50-76-03) Stop_solution:
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Spectrophot onet er (Ml ecul ar Devi ces ERanpleMo. 0112- 0056 Protocol
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in coati ngNBUFHEIMB ALV Al i S1R mAdE288 B Ap JiSLP Infuced I %roa)a%w&@y
with 1 cycle (3 mashes/cycle)}ﬁwhdapﬁﬁ%gyggnggﬁgg%nyasher bl ocked by

addition of 150 gls/well blocking buffer, incubated for 60 mn at ]
room WO 2008P9rn%132a1rb®pﬂu52mw1@@5®31§ (PBIMSs) awera isolstedafrora hyffy gioats obtained
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2-fold diJutiops. Sanples. ar d [es ect hei r :
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added t o(L® ceumze;@l o}bta@deﬁ lﬁrﬁdAUSCdﬁpﬁled of wrceIlsZQB GBIBUNEScell§, redBIvod cells and
tenperature on a

shaker [ sh ycles and .
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and i nculga1@dmia®ranBOxdat Bn@indud® M FRERE aﬁégiqeu@aeﬂa mbﬁﬁlB@iéaxk)eraud using
Pl ates were washed for 2 cycles, HRPdonkey anti-rab

( 1 10, 000°3gnetift besdy %@Yaenféfdi with 7o fé}Em&DSfaﬁad CPdﬂ Ag-a (Mé)‘FeHBOBFﬁtWh)
room tﬁfﬂ? Rhity, iR ceh v&%ﬁ'plslramed %ﬁ'}(ﬁ} anfilL (%@?Cbs geBYiﬁﬁ@%qe fe ),é’PEé?ntI-

cycles W th at€ rotation between cycles. TMB su rate was ad _
100 gL/ wéin la rigdifiEUat- <R ppPdsi el B, yCRSAm@M tannd rGPE (alk BBk Biosciences,

2,00 S9! Wil WleRSCANE 8275 Be 1004 9oY B ARSI B 1888 AL es) o «

A450- 650 nm ( assay can de OW as
cyno- |ze@uaﬂ@#%%&bPCEﬂﬂfbﬂﬂ#d@nuwnplasna (5% dilution) and serum and

e asore the SEBER D BCE et G umediEn TS b L T akfen,

after admiemidohy HIAI) QBnthiRing 0% FUS armmlee)ss}mvate (Medﬁte‘éhﬁ gim'aso(slevaﬂfgen Grand
study was_ con st udy,

or In 3 S
recei vedfsmﬁig B PFWBIDI ftmmyoefy&ﬁf sl ?rwe%’aﬂﬁhﬁ 50 18 fehin fat-
and ten Bh&SméSISWERhIAEs FDhE DroenddISr ﬁeﬁlmoﬂanebyrswt{qytr@nﬁpm@?)or in a
adm ni stration. The results of the study are sumari zed Table 1
Tabl e 12combination of TSLP and the neutralizing anti-TSLP mAb {clone 23B12) or an anti- TSLPR
monoclonal antibody or an isotype control rat IgG2a (R&D Systems, Minneapolis, MN). DC
culture supernatants were collected after 24 h of culture, stored frozen at -20 °C and analyzed
for TARC protein levels by ELISA (R&D Systems).

The results are provided in Table 8.

Table 8
TARC (pg/ml)

DC 5
TSLP-DC 1400.5
TSLP + 5 ug/ml r23B12 antibody 41.5
TSLP + 0.5 pg/ml r23B12 antibody 146
TSLP + 0.05 pg/ml r23B12 antibody 570.5
TSLP + 20 pg/mi r23B12 antibody 199
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Route Cl earance (nlL/day/kg) Vss (nL/kg) AUC O-last (gg*day/nmL) t "A
terriftnal Tmax (day) (day) Cmax (gg/m) F (% |1V 24.8 220 366 6.69 -
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CDl1l1c+ DC cultured in media alone do not produce significant levels of TARC. The
addition of TSLP (15 ng/ml) to CD11c+ DC induced significant levels of TARC production up
to ~ 1500 pg/ml. This TSLP mediated induction of TARC was blocked in a dose dependent
manner by the simultaneous addition of anti-TSLP mAb 23B12.

Example 8
Neutralizing Activity Of Anti-TSLP mAb r23B12 On TSLP Induced Th2 Differentiation By
Human Primary Dendritic Celis

Peripheral blood mononuclear cells (PBMCs) were isolated from buffy coats obtained
from healthy blood donors (Stanford Medical School Blood Center, Stanford, CA) by Ficoll
centrifugation and CDl1lc+ Dendritic Cells were obtained by MACS (Miltenyi Biotech,
Auburn, CA) using negative selection followed by cell sorting using a FACS. Lineage negative
(Lin") cells were obtained by MACS depletion of T cells, B cells, NK cells, red blood cells and
monocytes form PBMC using mouse anti-human CD3 mAb (OKT3, DNAX) and mouse anti-
CD16 mAband goat anti-mouse IgG coated magnetic beads (Miltenyi Biotech), and using
magnetic beads directly coated with anti-CD19, CDS56 and CD14 mAbs (Miltenyi
Biotech). Subsequently, Lin cells were stained with TC-anti-CD4 (Caltag, Burlingame, CA),
PE-anti-CD1lc and FITC-anti-CD3, -CD14, -CD19, -CD56, -CD16, and -CD20Q (ail BD
Biosciences, San Diego, CA) and CDllet+ DC sorted on a Vantage FACsorter™ (BD
Biosciences) to a purity > 99% of CD11c¢” CD4" Lin cells.

CD11c" CD4" DCs were cultured immediately after sorting in RPMI (Mediatech,
Herndon, VA) containing 10% FCS and 1% pyruvate (Mediatech), HEPES (Invitrogen, Grand
Island, NY) and penicillin-streptomycin (Mediatech). Cells were seeded at 0.5 x 10%ml in flat-
bottomed 96-well plates in the presence of medium alone, TSLP (15 ng/ml, DNAX), or in a
combination of TSLP and the neutralizing anti-TSLP mAb (clone 23B12) or the anti-TSLPR
monocional antibody or an isotype control rat IgG2a (R&D Systems, Minneapolis, MN).
CD11c" DCs were collected after 24h of culture under the different conditions, washed twice
and recultured with allogeneic CD4" CD45RA™ naive
T cells.

CD4" CD45RA™ naive T cells were isolated by cell sorting after negative depletion of
CDg, CDl16, CD20, CD19, CD56 and CD14 cells using magnetic beads (Myltenyi Biotech).
After 24 h of culture under different conditions, CD11c¢” DCs were collected, washed twice, and

co-cultured with 5 x 10* allogeneic naive CD4” T cells in round-bottomed 96-well plates at a
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ratio of 1:5 DC:T cells. Afier 6 d. of culture, supernatants were collected and frozen at -20 °C
and numbers of viable cells determined by trypan blue exclusion. To test their capacity to
secrete cytokines, DC-primed CD4" T cells (10%ml) were restimulated with biotinylated anti-
CD3 (10 ng/ml) mAbs crosslinked to streptavidin coated tissue culture plates in the presence of
soluble anti-CD28 mAbs (1000ng/ml). Culture supematants were collected after 24 hrs of
culture, frozen at -20 °C or analyzed by Luminex assay for IFNy-, TNFa-, IL-2, IL-4, IL-5, IL-
10 and IL-13 (Linco Research Inc., St Charles, MO).

The results are provided in Table 9.

Table 9

Cytokine DC + TSLP-DC | TSLP-DC | TSLP-DC TSLP-BC
Production CD4 + CD4 +5ug/ml [ +05pg/ml | +0.05ug/ml

123B12 123B12 123B12

+ CD4 + CD4 +CD4
IL-5 (pg/ml) 115 777 24 70.6 32
-4 (pg/ml) 14 89 14.5 21.3 273
IL-13 (pg/ml) | 136 1290 55.5 182 433

The coculture of naive CD4+ CD45RA+ T cells with CD1lct+ DC that had been
cultured in media alone resulted in a T cell population, that upon reactivation by anti-CD3 +
anti-CD28 mAbs, produced low levels of Th2 cytokines. Addition of TSLP (15 ng/ml) to the
primary CD11c+ DC culture induced the production of significant levels of IL-4, IL-5 and IL-13
by the responding T cells, suggesting that TSLP-DC induced the differentiation of naive T cells
towards Th2 cells. This TSLP mediated induction of Th2 differentiation was blocked in a dose
dependent manner by the simultaneous addition of anti-TSLP mAb 23B12 to the primary DC

cultures.

Example 9
Cyno-ization of Anti-human TSLP Antibodies.

Two studies have shown that cynomolgus monkeys (Macaca fascicularisy VL are
similar to human VLK-I and that cynomolgus VH are similar to human VH-II (41%), VH-IV
(39%), and VH-I (14%). (Lewis et al., Dev. Comp. Immunol. 17:549-560 (1993); and Druar et
al., Immunogentics 57:730-738 (2005.) In order to minimize potential immunogenicity of
hu23B12 in cymomolgus monkeys, the rat 23B12 CDRs were transferred onto human VLx-I

and VH-III frameworks; these were then fused onto cynomolgus IgG constant domains.
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3.000 5.677 The amino acid sequence of the cyno-ized light chain s
MAPVOLLGLLVILFLPAMRCDIQMTQSPSSLSASVGDRVTITCRASQPISISVHWYQQKP
GKAPKLLIYFASQSISGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQTFSLPYTFGQGT
KVEIKRTVAAPSVFIFPPSEDQVKSGTVSVVCLLNNFYPREASVKWKVDGVLKTGNSQE
SVTEQDSKDNTYSLSSTLTLSSTDYQSHNVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO: 17). The signal sequence is underlined.

The ammo acid sequence of the cyno-ized heavy chain s
MAVLGLLFCLVTFPSCVLSQVQLVESGGGVVQPGRSLRLSCAASGYIFTDYAMHWVRQ
APGKGLEWVATFIPLLDTSDYNQNFKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCA
RMGVTHSYVMDAWGQGTLVTVSSASTKGPSVFPLAPSSRSTSESTAALGCLVKDYFPE
PVTVSWNSGSLTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYVCNVNHKPSNTKV
DKRVEIKTCGGGSKPPTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQ
EDPDVKFNWYVNGAEVHHAQTKPRETQYNSTYRVVSVLTVTHQDWLNGKEYTCKVS
NKALPAPIQKTISKDKGQPREPQVYTLPPSREELTKNQVSLTCLVKGFYPSDIVVEWESS
GQPENTYKTTPPVLDSDGSYFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO:18). The signal sequence 1s underlined.

Cyno-ized anti-human TSLP 23B12 antibodies were then recombinantly produced in

CHO cells.

Example 10
Proliferation Bioassay for the Assessment of the Neutralizing Activity of
Cyno-ized Anti-human TSLP Antibodies
The ability of cyno-ized anti-human TSLP 23B12 antibodies to biologically neutralize
human or cyno TSLP was assessed by the application of short-term proliferation bioassays that
utilize cells which express recombinant TSLP receptors.  The transfectant Ba/F3-
huTSLPR/hullL-7Ra and Ba/F3-cyTSLPR/cyll-7Ra cells proliferate in response to human
TSLP and cyno TSLP, and the response can be inhibited by a neutralizing anti-TSLP antibody.
An antibody is titrated against a concentration of human or cyno TSLP chosen within the linear
region of the dose-response curve, near plateau and above EC50. Proliferation, or lack thereof,
is measured by colorimetric means using Alamar Blue, a growth indicator dye based on
detection of metabolic activity. The ability of an antibody to neutralize TSLP is assessed by its
EC50 value, or concentration of antibody that induces half-maximal inhibition of TSLP

proliferation.
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Ba/F3 proliferation bioassays are performed in RPMI-1640 medium, 10% fetal bovine
serum, 50 uM 2-mercaptoethanol, 2 mM L-Glutamine, and 50 ug/mL penicillin-streptomycin.

The assays were performed in 96-well flat bottom plates (Falcon 3072 or similar). All
preparations of reagents and cell suspensions utilized the appropriate bioassay medium. The
assay volume was 150 uL per well. Titrations of an anti-TSLP antibody were pre-incubated
with huTSLP or cyTSLP for approximately 30 minutes at room temperature, during which time
cells were prepared. Cells were added to plates following the antibody-cytokine pre-incubation.
Bioassay plates were incubated in a humidified tissue culture chamber (37C, 5% CO,) for 40-48
hr. At the end of the culture time, Alamar Blue (Biosource Cat #DAL1100) was added at 16.5
uL/well and allowed to develop for 5-12 hours. Absorbance was then read at 570 nm and 600
nm (VERSAmax Microplate Reader, Molecular Devices), and an ODsy.500 Was obtained.
Duplicates were run for each sample.

Cells are used in a healthy growth state, generally at densities of 7-9 x 10°/mL. Cells are
washed twice in bioassay medium, counted, and suspended to the appropriate density for plating
at 7500 cells/50 ul per well.

Human or cyno TSLP was prepared to working concentration (600 ng/mL) and added to
first well at 75 ul. Serial dilutions of 1:3 were made by titrating 25:50 uL in bicassay medium
across wells, leaving 50 uL/well. Cells were suspended to the appropriate density for plating at
7500 cells/50 uL per well. To substitute the addition of antibody, 50 ul of bioassay medium
was added to these wells to bring the final volume to 150 ul.

The antibody was prepared to working concentration (3X the final concentration; the
final starting concentration of each antiboedy varied) and added to first well at 75 uL. Serial
dilutions of 1:3 were made by titrating 25:50 uL in bioassay medium across wells, leaving 50
uL per well. TSLP {at working concentration of 9ng/ml for HuTSLP, 3ng/ml for CyTSLP) was
added at 50 uL per well to the wells containing the titrated antibody. Cells were then suspended
to the appropriate density for plating at 7500 cells/50 uL per well, and added following the
antibody-cytokine pre-incubation.

EC50 values are determined by non-linear regression (curve fit) of sigmoidal dose-
response using GraphPad Prism 4 software. For TSLP dose response, absorbance is plotted
against cytokine concenfration. For neutralization activity, percentage inhibition is piotted

against antibody concentration.
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The assay results are shown in Table 10.

Tabie 10
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Ba/F3 Cell-based Assay of Human or Cynomolgus TSLPR-Transfected Cells

EC50 nM
TSLP TSLPR rat23Bi2 hu23B12 hu-cy* cy-hu** cy23B12
hu hu 0.6 7.6 5.3 39 9.4
hu hu 1.2 9.0
hu hu ¢.1 1.2
hu cyno 0.02 0.03
hu cyno 0.08 0.05
cyno cyno 0.2 0.5 0.5 2.8 4.7
cyno cyno 0.4 2.2 32 16 26,19
cyno  cyno 0.7 3.0 22,17

* hu-cy = humanized 23B12 VL/VH on cynomolgus constant domains
** cy-hu = cyno-ized 23B12 VL/VH on human constant domains

Example 11
BlAcore and KinExA Affinity Measurements for Cyno-ized Anti-TSLP Antibodies

The affinity of cyno-ized anti-human TSLP 23B12 antibodies towards human
and cyno TSLP ligand was determined by surface plasmon resonance using the BlAcore
T100 system as described in Example 5.
The equilibrium disassociation constant for the anti-TSLP antibodies was determined

using the KinExA 3000 instrument (Sapidyne Instruments Inc.). as described in Example 3.

The following materials were used:
Antibodies:
Rat anti hTSLP GNEO01.23B12.H8.A4 (SPB Lot pab 330A)
Humanized anti h-TSLP mAb 23B12(621HC/780L.C)
Cynoized anti hTSLP mAb 23B12 (782+MAFA19/781MAFA7)

55



Cyno M7-05 5.6 7.96 594 (1090) 10 1 48.3 Cyno M21-05 5.7 8.82 491
(887) 12.4 2 34 0.05% Triton X100 Cyno

WO 2008/076321 PCT/US2007/025531

Cynoized anti hTSLP mAb 23B12 (782+hlgG1/78 1hukappa)

Cynoized anti hTSLP mAb 23B12 (huV-CynoC chimera)

Antigens:

Recombinant human TSLP, R&D Systems (Cat.No. 1398-TS/CF, Lot. IDK 015031)
Recombinant hurman TSLP, R&D Systems (Cat.No. 1398-TS, Lot. IDK 026031)
Biotinylated human TSLP (SPB Lot 38ABMA)

Other reagents:

PMMA particles, 98 micron (Sapidyne, Cat No. 440198)

Neutravidin (Pierce, Cat No. 31000)

Cy5 conjugated Goat anti-rat IgG (H+L) (Jackson Immunoresearch Laboratories Cat. No
112-175-167, Lot 60306)

Cy5 conjugated Goat anti-hulgG (H+L) (Jackson Immunoresearch Laboratories Cat. No
109-175-088, lot 58552)

For 123B12 the following conditions were used:
Sample volume: 2 ml
Sample flow rate: 0.25 ml/min

Label volume: 1 ml

Label flow rate: 0.25 ml/min

mADb conc. : 0.05 nM

Highest Ag (TSLP) conc. : 0.5 nM
Lowest Ag (TSLP) conc.: 0.5 pM

For hu23B12 the following conditions were used:

Sample volume: 2 mi

Sample flow rate: 0.25 mU/min
Label volume: 1 ml

Label flow rate: 0.25 mi/min

mAb conc. ; 0.02 nM

Highest Ag (TSLP) conc.: 0.4 nM
Lowest Ag (TSLP) conc.: 0.4 pM

For cy23B12 the following conditions were used:

Sample volume: 2 ml
Sample flow rate: 0.25 ml/min
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Label volume: 1 ml

Label flow rate: 0.25 ml/min
mAb conc. : 0.1 nM

Highest Ag (TSLP} conc.: 1 nM
Lowest Ag (TSLP) conc.: 1 pM

For hu-cy23B12* and cy-hu23B12** the following conditions were used:

Sample volume: 2 ml

Sample flow rate: 0.25 ml/min
Label volume: 1 ml

Label flow rate: 0.25 ml/min
mAb conc. : 0.05 oM

Highest Ag (TSLP) conc.: 1 nM
Lowest Ag (TSLP) conc.: 1pM

For all experiments two-fold serial dilutions of the antigen were prepared and mixed
with the antibody at constant concentration. The mixture was incubated for 2 hours at RT to
equilibrate. The results of the BlAcore and KinExA experiments described above are

summarized on Table 11.

Table 11
Biacore and Kinexa Binding Affinity Measurements

KD (pM)
TSLP r23B12 hu23B12 hu-cy* cy-hu** cy23B12
KinExA
hu 0.47 1.7 1.4 63 ' 52
BlAacore
hn 64 111 106 556 620
hu 126,114 1548,2066
cy 86,112 132 114 1203 1159,2508

* hu-cy = humanized 23B12 VL/VH on cynomolgus constant domains
** ¢y-hu = cynoized 23B12 VL/VH on human constant domains
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In summary, the humanized anti-human TSLP 23B12 antibody showed approximately 5-
fold reduced binding compared to the parental rat antibody based on BlAcore and KinExA

measurements (Tablel1). Replacing the humanized 23B12 frameworks (VLK-IIVVH-I) with

those less potentially immunogenic in cynomolgus monkeys (VLK-I/VH-III) effected a 10-fold

reduction in binding compared to parental rat 23B12 and a 5-fold reduction compared to
hu23B12 (Tables 10, 11).

Example 12
Pharmacokinetic Studies of Cyno-ized anti-TSLP 23B12 Antibodies
An ELISA assay was designed to measure the amount of cyno-ized anti-TSLP antibody
reaching the plasma, serum or bronchoalveolar lavage (BAL) fluid of an animal inoculated with
such an antibody.
Reagents and Buffers:
Solid Support: Nunc Maxisorp 96-Well plate (cat# 439454)
Coating Buffer: 50mM Sodium carbonate/ bicarbonate pH9.6
Blocking Buffer: 0.5% BSA in PBS
Assay Diluent Buffer 0.5% BSA [wt/v], 0.05% Tween 20 [v/v], 0.25% CHAPS [wit/v],
5 mM EDTA, 0.35M NaCl in PBS (AD), pH7.4
Wash Buffer: 0.05% Tween 20 in PBS
Capturing molecule: huTSLP, 38ABM, 2497 pg/mL
Detection molecules:
* QED R799, 3600 ug/mL (a rabbit polyclonal anti-cy23B12 antibody)
e anti rabbit-HRP, JIR cat# 711-036-152

Substrate: TMB (Kirkegaard & Perry, cat# 50-76-03)

Stop solution: IM H3PO4

Plate Washer: SkanWasher 300 Model 12010 (Molecular Devices Cat. No.
0200-3903)

Stop solution: SpectraMax Plus 384 Microtiterplate  Spectrophotometer

(Molecular Devices Part No. 0112-0056
Protocol:
Coating of plates was performed as follows: huTSLP (100 ng per well) in coating buffer
was incubated at 40C overnight. Plates were washed with 1 cycle (3 washes/cycle) on a Skatron

plate washer, blocked by addition of 150 uL/well blocking buffer, incubated for 60 min at room
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temperature on an orbital shaker and then washed for 1 cycle. The cyno-ized anti-TSLP 23B12
antibody standard was titrated across a row of eight wells (replicates) in the range of 200 ng/mL
to 1.56 ng/mL using serial 2-fold dilutions. Samples are serially diluted respect to their
expected levels. 100 uL of standards, controls, and samples were added to the coated plate and
incubated for 120 minutes at room temperature on an orbital shaker. Plates were washed for 2
cycles and the rabbit polyclonal anti-cy23B12 antibody was added at 100 pL/well and incubated
for 60 min at room temperature on an orbital shaker. Plates were washed for 2 cycles, HRP-
donkey anti-rabbit IgG (H+L) (1:10,000 dilution) was added at 100 puL/well and incubated for
60 min at room temperature on an orbital shaker. Plates were washed for 2 cycles with plate
rotation between cycles. TMB substrate was added at 100 pL/well and incubated approximately
5 min on an orbital shaker. Stop solution was then added at 100 pL/well and the plates read at
A450-650 nm (TMB).

This assay can detect as low as 156 ng/mL of cyno-ized anti-TSLP antibodies in plasma
(5% dilution) and serum; and as low as 3.2 ng/mL in BAL fluid.

This ELISA assay was used to measure the pharmacokinetics of cyno-ized anti-TSLP
23B12 antibodies after administration to mice and monkeys.

A single dose PK study was conducted in normal CD-1 mice. In this study, ten mice
received 10mg/kg of the antibody by intravenous (IV) administration; and ten mice received 10
mg/kg of the antibody by subcutaneous (SC) administration. The results of the study are

summarnized in Table 12. .

TFable 12
R." [Clearance Vss AUC 0-last |t % terminallTmax |[Cmax IF
oute .

(mLidaylkg)  (mlkg) [(pg*daymi)(day) . |day) [wgml) (%)
TV 24 .8 220 366 6.69 — - —
IV (w/o

22.8 198 404 6.36
Day 10)
SC _— — 370 3.13 0.667 [713.7 05.6

Table 13 summarizes the percentage of cyno-ized anti-TSLP antibody found in the BAL

fluid versus in the serum at various time points afeter IV or SC administration.

Table 13
v SC
Time point (day) BAL/Serum Mean (%) BAL/Serum Mean (%)
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subcutaneously. The results of the studies are summarized in Tables 14 and 15.

Table 14
IM2-04 |56 15.1 326 (600) .18 1 6.4
. Cyno
no Triton
IM7-05 [5.6 7.96 594 (1090) 10 1 48.3
Cyno
M21-05 |5.7 8.82 491 (887) 12.4 2 34
Cyno :
2172 10.7 18.3 666 . I8.15 el 61.6
0.05 % a — 1
[Cyno
Triton yn
3048 10.3 8.27 778 8.86 2 88.8
X100
[Cyno
5102 [9.8 g8.14 753 0.08 1 89.9
T uz'i!‘fﬁ" B ; i "‘"&..
No Triton Tlme pomt (day) M2-04 |M7 -05 lMZl-OS IMean

60




Many nodifications and variations of this invention can be nmade

W t hout departing fromits spirit and scope, as will be apparent to
those skilled in the art. The specific enbodi nents descri bed herein
are of f er SMOBYINEP2Lf exanpl e only, and the invention PETUS209@025531
limted by the terns of the appended claims, along with the full

scope of Suct—Ttar s ar 0 t a
invention is not to be limte¢d by the spemﬂdgg}r?bog:ﬂn%ntc jnat h 5e68
been presented herein by way|@f exanple. 1.8Ci t afilign offi.ghe abpwe
publ i catf ptsisinot.intended aslan adnlssionithat anly of
the forejgoing is pertinent pflige pgint (daypr doe%”ﬁt cpR%t i t j1id2any Mean
adm ssi on o ntents W - o -
docunent Oa%}g?n{og%fr?tas and ¢t her publicati odsgﬁefeoﬁﬁz q]ngrel n 9r733
hereby ijncorporated by refergmce. CLAI NS .00 G I@QNED¢§93 1. Bas7

bi ndi ng lconpound that specifilcally binds hunodn and byno TS P
conpri si ng: at |east one anti body heavy chain vari abl e regi on,
or a TSLP-bi ndi ng fragnment thereof, @:@h‘ﬂ)lé’ vy chain variabl e region
conprising at | east one CDR sequence sel'ectied fromthe group
consi sting oAdﬁE@sttdﬁoN@ECyﬂg 1z2d amtg TSLPA@RB12 Antibtaiiesi te d3homnipuaivankedy

| i ght chain v ri abI e bi ndi n ment reof . sai
light chain v Waﬁf tégJSg‘E ?@g‘{’}ﬁﬁniﬁ?l‘ges Py ‘Euc éags'u%ﬂ’é@mg ¢ho
sel ect edcdlr e ﬁlmS;gahalup cGIPWS] \;S\Eb @gp@ﬁanﬁﬁegdaphﬁi%medﬂ,fcoﬁreagvd &nd purifitB@ising
bi ndi ng co und of claiml erein the [ co nd conpri ses
at | east SHRET SARdas ERrOMLBTPIIGIFRS 10 AFHISY Blow ef‘gﬂgnmg? %ﬁmwsmwmg The
fragment pﬁrﬁ‘l‘i’d’de@ﬁtiboafﬂxﬁhshWMaféhafoP svaemtg:lbiueing Qﬁh&lﬁlg?%ﬂ)ﬁbeshﬁﬁudih multlple
| east one CDR sequence selected fromth g]r oup consi st

t

I SE
NOs: 1, 2fTgerg-thawsa gy 20 mM sogium ageiate.oifé 5a5n o 6Wy) Frgese, engp ﬁ5%aT”tabl)%100
region, @hisandRidyiPtdeh Qﬂmﬁfs%%%thohg@&lﬁﬁmte %gpg/()l dl%l:%r it t rn'lcﬂﬁlafs to

region conprising at |east one CDR sequence s group
consi sti ﬁgn@fstrSEQm Bifhidyenets. of anrrdticlSIE amtibediss telitegy Alsrgio dung wflammation.

daim 2 5:@'1191 model ﬁr}ﬁ nsn!)gﬂ)qé( tﬁee%}i?c?ﬁﬁﬁ"& X?‘;i ch %ﬁ! eglf\(inﬂud’ and

TSLP- bi n I'ng fragnment “her'eo nprises east sequences
sel ect edafspcated BBMC edmrxmstnsmm ﬁ@ cmixtr&l:‘z(i)dl P2 NEE> tréatecﬂaxmmdls,?»amhwdi provide

th t ht ch TS

ther cof . Hectily deecdie rled i Fotr Bl BrotionScr ARy a Fs A FHEE feggions
consi sti (IARY. BERet Rfbiektiod rézaddifly ﬁonﬁnmman&udmwummwgﬂ a@fhxr@l @b Well
2, Wwherej t he anti body heaviéhchal n varjabl e regi on

TSLP. bi nRGNY % Bt O 685 SHALERNE fhr 48 CoRMialRent sl 5EB-14 (3901);

in SEQ | Ryvi¥IBvic bt a12 A ﬁesp@rn@'rzt Care MBE I@@tlb@lﬁé’(idogj"ém%bﬁﬁ R/an Scott et al.,
vari abl e region, TSLP- bi ndi 8 Gragment thereof, has the three CDR

sequenced 4. W‘Ph%ﬁ@%ﬁ@?@ 5)4, 5 and 6.

Many modifications and variations of this invention can be made without departing from
its spirit and scope, as will be apparent to those skilled in the art. The specific embodiments
described herein are offered by way of example only, and the invention is to be limited by the
terms of the appended claims, along with the full scope of equivalents to which such claims are
entitled; and the invention is not to be limited by the specific embodiments that have been
presented herein by way of example.

Citation of the above publications or documents is not intended as an admission that any
of the foregoing is pertinent prior art, nor does it constitute any admission as to the contents or
date of these publications or documents. U.S. patents and other publications referenced herein

are hereby incorporated by reference.
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5. A binding conmpound that specifically binds human and cyno TSLP,
caonpri si ng: at | east one antibody heavy chain variable region,
or a TSLP-binding fragnent thereof, said heavy chain variable region
conprising: the CDR-HL of SEQID NO 1, or a variant thereof; the
CDR-H2 of SEQ ID NO 2, or a variant thereof; and the CDR-113 of SEQ
ID NO. 3, or a variant thereof; or at | east one antibody |ight
chain variable region, or a TSLP -binding fragnent thereof, said

| i ght chain variable region conprising: the COR-L1 of SEQ ID NO. 4,
or a variant thereof; the CDR- L2 of GEQM® NO, 5, or a variant
thereof; and the CDR-L3 of SEQ ID NO 6, or a variant thereof 6. The
bi ndi ng conpound of claimb5, wherein said binding conpound conpri ses:
at | east OMEAaNS ChodMEDEYy chain variable region, or a TSLP-binding

fragment thereqf,. said heavy chain. vari.abl.e region c (ising: the
CDRHL of 'SEQ Aryingie cpmpgpn haf gpscifigh Ty ‘HE%&’BFF“ B EPR kD HRPEIG | D
NO. 2, or a va?ﬂ'led%t %dehﬁﬁmﬁzheaﬂz?dhdiiﬂwﬁﬂaﬂﬁng% agfin _PME]Pn frabmeRf a o
vari ant thereaqf;, .an . at least one antibo i ght chain variable
Fegi on, oRCIORERA IR Ag PHRITEHER ARG 2t 1655 e (IO EoRHEF FEISPEA bl o
regi on Ccomid %é pup bARIsERIDASEQID 1960 1| Pald3; o4, or a variant thereof;
the CDR-L2 of SEQID NO, 5, .or variant thereof. and the CDR-L3 of
SEQ ID NO. 6, #rcast QRgaptbndy fighichyp vanable segiem, aF & S dohpding Hagmpeat thereof,
speci fi calshiyl libhtresin RawdR BE6h 63RisThekPleast HETDHIS kddfiencd sdh@aM ¥rog 1l N

vari abl e regi on cqrrpr%m(g%)rem ues_ 1-116 of SEQ1D NGO 10 or a

vari ant tﬁ?—ﬁg‘@(ﬁf”,‘m&ﬁ@o SE ¥OsiyRen¢hai n vari abl e region conprising
resi dues 1-108 of SEQ ED NO 12, or a variant thereof, wherein the
variant cqonprises up to 20 conservatively nodified am no acid

resi dues. 8. THE® Bintias srRyROBRHB M dF whereln thebindingippmpaind gomprisasavy
chai n vari abl exnegi QR A5y h@iv?gheﬁﬁﬂrﬂ%%g;dn}arﬁdﬁLjI_ﬁ%{%ﬁ%i%&th; and

a light chain variable region Conprising residues | D NO

12. 9. Atsrsedisnlg bewimisheinyaiablareg proeqninricni vt ledst ore R sraneranetlagizd o
TSLP, " compiphStho g Sl i Lon having at | east 90%
honol ogy tg res;g[gu}gg&?@ﬁ% of tggg@%q%b%ﬂ%%(gnd a light chain

vari abl e regi off rsianggnighody Egldchanverieblenegieny ot 15 IdsbindinsiagniedBthertof SEQ

ID NO 12 0ak ' t ' ' Cash of the
heavy c haiseﬁd \i} g‘?ﬁ"gﬁ? géf?é’gﬁ rg%org%p?ﬂéﬁfg g@h%lt %Qv ari g&gll%k? geegel%%%ll ﬁ%ﬁﬁ%e
bi ndi ng cé&reybaensistng of MDA NOs:14 5 aphé.expr essi on vect or conpri sing the
nucleic acid of Caim10 operably linked to control sequences that
are recogni zed by a host cell when the host cell is transfected with

the vectoB. 12Thebikbing comglohndefiglziingd, mjjerelne expressi on vector of Claim
11. 13. A nethgd al%fb08§ 8%'\'59 Ligh FuB0k ¥e%?o%§ j)rdleSL%gorfPthngsijra%%ent thereof,
comprises at least two CDR sequences selected from the group consisting of SEQ ID NOs: 1,
2 and 3; and
the antibody light chain variable region, or TSLP-binding fragment thereof, comprises

at least two CDR sequences selected from the group consisting of SEQ ID NOs: 4, 5 and 6.

4, The binding compound of Claim 2, wherein:

the antibody heavy chain variable region, or TSLP-binding fragment thereof, has the
three CDR sequences set forth in SEQ ID NOs: 1, 2 and 3; and

the antibody light chain variable region, or TSLP-binding fragment thereof, has the
three CDR sequences set forth in SEQ ID NOs: 4, 5 and 6. ‘
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cul turiing the host cell of Caimj23 culture nmediumunder conditions
wher ei n-t he nucl eic acid sequence is expressed, thereby producing

pol ypepti des conprising the |ight and heavy chain variabl e regions;
and recovering the pol ypeptides fromthe host cell or culture medium
14. The bi ndi ng conmpound of Claim1, further conprising: a
human heavy chain constant region or a variant thereof, wherein the
vari ant conprises up to 20 conservatively nodified am no acid
substitutions; a human |ight chain constant region or a

variant ther eo1A e RPORNE PTG irelly bingy husag audesie TBP, comprising:
conservativel y g} 5@%@4@@9@%&%&%&5@& 9{1 'fsz,ﬁ-éinax ? %}ﬁé}@“ ng

compound of C aim 14, wheréin the human heavy al n cons regi on

conpri ses therqef, seid hpavyralaiary atiehde spgion a@mpr@mstha @DRrTéb PRYEQID WOV Aror ant
thereof , wagrg ‘tleetoP EheVBDR A ofEREPID R622,4Pa {rﬁmﬁﬂhﬁé’d’fsﬁﬁ‘{@éﬂﬁgﬁé of SEQ

nodi fi ed am no acid substitutions. I ng conmpoun

Caim2, Gk Ota)‘fﬁpmfsfhﬁgﬂf ot a hurran heavy chai n const ant
(50 o, R B TRy 0

| i ght chalsnlddkghtsﬁlalntvam&évéq wsgion comprising: tha CORAB} ofFEQ THdOet, or & heiavar | ant
conpri ses gbY t
17. The bltg f%gﬂl%g%%%yé(@@/ m5 %ggk’%ag?%?lﬁb?%eﬁﬁunanlt%}g\?%&égal n

const ant réegi overiegrtpréades a y4 or 71 human heavy chain const ant
region or a variant thereof, wherein the variant conprises up to 20

conservatively nodified am no acid substitutions. 18. The binding
conpound dof. d dhabitdinghengiund bHadaiip fnd’ihngin(saidﬁ)bﬂhug corapanth coagrisee d
anti body or a s h indin
conpound of d gqr%nfig{e%{lg&? he%‘ﬁ’rr%%lh %“a%{e il ou%gsﬁﬁﬁg%ﬁﬁg—"gﬁnﬁdi ng
anti body fthaenfenld Isalyadtiadafiztbemegioe c@npumgcthnm}i{hﬁ SHQ EaND. Faba ,

Fab M. Pl e AR AR ) 8R00%, 20, dhe DL pdLigs e omound

suppr essi rig M. 3, nm:ﬁantﬁh@mfsmdand bl ock biological activity of TSLP.
21. The conpoun

wh h
i nfl amat ory r&dlﬁ#%‘? an{ﬂéoél%q"fghteChg%%lﬁlg@ﬁ]J%@%’%g&mr‘ggp glf‘!%tfs‘???ﬁ’ﬁ@‘f
i hm‘rune r esmtar}get dhsinsediabtd edioh t@rﬂpﬁslhlg 06 OIR- DD@ESSB;{ IDWYOOS, oph b@lafi C
r hi nosi nusj ti r er gi ¢, conj unc . Qar c
or a1 11 dhececynd CRETA G BR . €lox bt SRRy Bitnq koL ined QBN
response i& opstdtamtheredd. A comnposition conprising the binding

conmpound of Claim1l in conbination with a pharmaceutically acceptable
carrier or diluent.

7. A binding compound that specifically binds human and cyno TSLP, comprising:
a heavy chain variable region comprising residues 1-116 of SEQ IDNO: 10 ora
variant thereof; and
a light chain variable region comprising residues 1-108 of SEQ EDNO: 12, 0ra
variant thereof,

wherein the variant comprises up to 20 conservatively modified amino acid residues.
8. The binding compound of claim 7, comprising:

a heavy chain variable region comprising residues 1-116 of SEQ ID NO: 10; and
a light chain variable region comprising residues 1-108 of SEQ ID NO: 12.
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25. An isol ated nonocl onal antibody or a TSLP-bindi ng fragnent

t hereof that specifically binds to the epitope on human TSLP that is
bound by the anti body produced by the hybridoma deposited as

PTA- 7951, wherein the antibody that specifically binds to the epitope
on human TSLP is not the antibody produced by the hybridoma deposited
as PTA-7951. 26. An isolated nonoclonal antibody or a TSLP-bi ndi ng
fragnment thereof that conpetitively inhibits binding by the antibody
produced by the _hybridoma deposited as PTA-7951 to human TSLP,

wherei n t He anfitBiiHg WW@PWG&’&&W&C@I@‘I Ringshkmpn gl op 3Py cpmprifbg: t he
anti body pr OdUQE&v?Mhah{‘;ﬁaﬂaM@Eé MRy RA8dst 8, BSndlddhr i FeritiuesA (116 HR8EQ

bi ndi ng conpound of claim1, erein the binding conpound bl ocks
TSLPnediaﬂggKEdpi¥¢ty. 28. The binding conpound of claim1, wherein
sai d bi ndi ng conpURg, b&iaeialrggi&gmbing%kzeésb@ou)@h&ﬁbm  Blesiiabd -1 63 JE%FBR
in a cross-bl ocking assay. 29. The use of the binding conpound o
claim1l, 6P}Kk?%LP-binding fragment thereof, for the preparation of a
medi canment to suppress an i mune response. 30. The use of the

bi ndi ng conpound of claim 1, or a TSLP-binding fragment thereof, for
the preparlt i ofin éplated miselpic apid wncoding e least onersif therheutyi chein varlible 13tien arse
of the bi mdhd8hif ORBNLIB] ofihéliflide Apoind ol i NG T ragment

t hereof, for the preparation of a I'canent to treat allergic

i nflanmation. 32. The use of the binding compound of claiml, or a
TSLP- bi ndijng f kgRtioh RESGbmpfidhs hERudiERA HA1QH B LFampnt to
treat allergic r%’gﬁos]ionus(irti sljnpzﬁ? ger g?%&és%z&n’%dlgﬁl I‘earo&égﬂ?ﬂhfe%@

conj unct i ¢pntiossequncest thisiate rdenghiaed by shost @8 whiththebsd cell is tramsfdpied chith ghe
conpound Qf.g&laiml, or a TSLP-binding fragment thereof, for the
preparation of a nmedicanment to treat asthna. 34. Use of a conpound
of claim1, or a TSLP-binding fragnent thereof; in the manufacture of
a nmedi canept f k. ipg i SRQ9se Qy bl ocking the
biologicgﬁgact8%$§§gg%%%%fgbtﬁ%@# (%Sﬁégrof ¢ §$h134, wherein the

i mmune response is an inflammtory response. 36. The use of claim
34, wherein the | response . is selected fromthe group consisting
of all ergilg' rh?r?%ggﬁ&g ‘i"?%",[‘)nga??" p&gtgﬁacgpﬁwg.m | ergi c conjunctivitis,
or atopic der nadtiingsthe Bakt Hibofldamet nchlairemddiumwhéd ediditionewherein ne

Fesponse | 3uds 50@%Quencc is expressed, thereby producing polypeptides comprising the light and

heavy chain variable regions; and

recovering the polypeptides from the host cell or culture medium.

14.  The binding compound of Claim 1, further comprising:

a human heavy chain constant region or a variant thereof, wherein the variant
comprises up to 20 conservatively modified amino acid substitutions; or

a human light chain constant regiorn or a variant thereof, wherein the variant

comprises up to 20 conservatively madified amino acid substitutions.
15.  The binding compound of Claim 14, wherein the human heavy chain constant region

comprises a ¥4 or y1 human heavy chain constant region or a variant thereof, wherein the

variant comprises up o 20 conservatively modified amino acid substitutions.

64



16.  The binding compound of Claim 2, further comprising:

a human heavy chain constant region or a variant thereof, wherein the variant
comprises up to 20 conservatively modified amino acid substitutions; or

a human light chain constant region or a variant thereof, wherein the variant

comptises up to 20 conservatively modified amino acid substitutions.

17.  The binding compound of Claim 16, wherein the human heavy chain constant region
comprises a y4 or y1 human heavy chain constant region or a variant thereof, wherein the

variant comprises up to 20 conservatively modified amino acid substifutions.

18.  The binding compound of Claim 1, wherein the binding compound is a humanized

antibody or a TSLP-binding fragment thereof,
19.  The binding compound of Claim 1, wherein the binding compound is a2 TSLP-binding
antibody fragment selected from the group consisting of Fab, Fab', Fab-SH, Fv, scFv, F(ab’),,

and a diabody.

20.  The binding compound of claim 1, or a TSLP-binding fragment thereof, for use in

suppressing an immune response and block biological activity of TSLP.

2].  Thecompound of claim 20, wherein the immune response is an inflammatory

response.
22.  The compound of claim 20, wherein the immune response is selected from the group
consisting of allergic rhinosinusitis, allergic asthma, allergic conjunctivitis, or atopic
dermatitis.

23.  The compound of claim 20, wherein the immune response is asthma,

24. A composition comprising the binding compound of Claim 1 in combination with a

pharmaceutically acceptable carrier or diluent.
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25. An isolated monoclonal antibody or a TSLP-binding fragment thereof that
specifically binds to the epitope on human TSLP that is bound by the antibody produced
by the hybridoma deposited as PTA-7951, wherein the antibody that specifically binds to
the epitope on human TSLP is not the antibody produced by the hybridoma deposited as
PTA-7951.

26. An isolated monoclonal antibody or a TSLP-binding fragment thereof that
competitively inhibits binding by the antibody produced by the hybridoma deposited as
PTA-7951 to human TSLP, wherein the antibody that competitively inhibits binding is
not the antibody produced by the hybridoma deposited as PTA-7951.

27.  The binding compound of claim 1, wherein the binding compound blocks TSLP-

mediated activity.

28.  The binding compound of claim 1, wherein said binding compound is able to block
the binding of TSLP to TSLPR in a cross-blocking assay.

29.  Theuse of the binding compound of claim 1, or a TSLP-binding fragment thereof, for

the preparation of a medicament fo suppress an immune response.

30.  Theuse of the binding compound of claim 1, or a TSLP-binding fragment thereof, for

the preparation of a medicament to treat inflammation,

31.  The use of the binding compound of claim 1, or a TSLP-binding fragment thereof, for

the preparation of a medicament to treat allergic inflammation.
32, The use of the binding compound of claim 1, or a TSLP-binding fragment thereof, for
the preparation of a medicament to treat allergic rhinosinusitis, allergic asthma, allergic

conjunciivitis, or atopic dermatitis,

33.  Theuse of the binding compound of ¢laim [, or a TSLP-binding fragment thereof, for

the preparation of a medicament to treat asthma.
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34.  Useofacompound of claim 1, or a TSLP-binding fragment thereof, in the
manufacture of a medicament for suppressing an immune response by blocking the biological
activity of TSLP.

35.  The use of claim 34, wherein the immune response is an inflammatory response.

36.  The use of claim 34, wherein the immune response is selected from the group
consisting of allergic rhinosinusitis, allergic asthma, allergic conjunctivitis, or atopic

dermatitis.

37.  The use of claim 34, wherein the immune response is asthma.
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