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FI ELD OF THE | NVENTI ON The present invention relates generally
to a thym | ynphopoi etin receptor (TSLPR) speC|f|c ant i body,
and uses 't 8?@%%’ S4rticularly in inflammatory, and al |HrgR0o/s33ss

i nflammat ory di sorders. BACKGROUND OF THE | NVENTI ON The i mmune
system functions to protect individuals frominfective agents, e.g.,
bacteria, nulti-cellular organisns, and viruses, as well as from
cancers. This systemincludes several types of |ynphoid and nyeloid
cell s such as nonocytes, nacrophages, dendritic cells (DCs),

eosi nophils, T cells, B cells, and neutrophils. These |ynphoid and
nyel oid cells often produce signaling proteins known as cytokines.
The i mune response includes inflammtion, i.e., the accurul ati on of

i mmune cells systemically or in a particular |ocation of the body. In
response to an infective agent or foreign substance, innune cells
secrete cytoki nes which, EN@INWEREMMI&PS?LPIX‘M roliferation,
devel opnent, differentiation, or m gration n |nnune esponse can
produce pat hol ogi cal consequences. e.g., when it involves excessive
inflammtion, as in allergic inflamuatory disorders. TSLP is an

i nmune cytokl ne that induces dg Ebl #%H%eigvmb ed CD4+ T cell
(

responses W tg“)ha proal | ogenic p eno ype et al., 1 Exp.
Medi ci ne 197( 8¢ eB0L 1U6BIN2G08Ys. gchitlaly its d tyaliy 8Gohl a
of al | er girgy b g&mt agpbo(d\t;\& anahe ‘%éﬁlm Naﬂ?ur Yol 4 yﬁﬁ‘ahbﬁ“gétln FedeOfor
426- 434 (2004) “Sounells e ISR ety rPﬁﬁ%Iiﬂﬂgymsmﬂemwm and allergic
(2002)). inflammatgiyalish8leRR chain i s a menber of the hemat opoi etin
receptor famly and binds to TSLP with low affinity. A conbination of
TSLPR and | L- 7Ral pha chain results in high-affinity binding and in
STATS activation and cell ppoikdebBiNOAOF TRER WI@# pul at i on.

er

Anti bodi es ar e bei ng devel oped agai nst a nu antigen targets
that are invol JetPERs HHERdURtgaRiomsotect edi vigedls Sogrinfetb@nipelts, Bl aab@fa,
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ant i bodi &®¢s Ak ympbpidrand Jayedeid ceinstich adinesioaytes, dekio }‘)Béhefs r QRUHQIKN IDCs),

repeat ededsifphils, TWIBO S & e eration of an imune
response agal nst the’ thee?lguéé]ﬁt%le‘ém il bgﬁ‘if‘e heprRteidyand mykleid celbsefemgeoduce

resul ts fiEnading peajeing kndvar me_,ﬁnhumesef’mb dRaYina kespor¥t M
nétesfo dm;?rlﬁgpﬁnaftlf)o,rlte the

potenti al, SRyl act sponse at a maxi mum | ni
tor educecc?ﬂgﬁll?n[?runogelﬂjlecciel §/Sy(§{‘ee ﬁ‘ﬁ’ﬁéﬁf Ity PRIGERPielocationaif Vistbadie In response

producti @naroﬁnfedﬁwmem (&nfoh'djgxdlsﬁﬁs;anbé‘l whiheh am r le r ons
wer e fuslsgd%tg uman ﬁtant r egi ons Ty Gt H%Fcr&? dg@% e, WiHC ek NA [tpn,

Acad. Sc ”§Hm§ﬁ§ elifgrahion, developmeat, |Ch1if%femiel¢l0w mrhnfgydnfohdSA@ﬁmmune

human vaesmiabecan &gdBS a@lﬁtd S evel o
anti-ant j bog%éél %Ejgnsepdl r%gg%d&lasg aéétgnét anHw art %FS@WP Wﬁnaﬂon

suggestlaﬁ n ety diserderss the entire rodent Fv region in such

chinmeric antlmwe nwant enjcity in

pat i ent s. e P ok PR S Dar T gt responses
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bi ndi ng ;s Therefore, the grafting
CDR | 0053 H(:)VﬁitvgEfi ”ﬁ%ﬁ ]?q%?rl{e?\ﬁ)?q §gl‘f f“f]é’mmaﬁlﬁﬁéwaiaé'?‘?f‘oﬁ)afvﬁéﬂm tempbadgt o

f urt her 4RHrBH2064); «Sdmnehssaequ@ﬂmm ImansISgLs: 6@!3-686& g?’n Nat ur e

321:522; Ver Iﬂ;}g ?ﬂPlﬁtc al @g Sci ence 239: 1534 ver, CDR | oop
exchanges may ho PP i § mERBER of ‘h%h%ﬁf%qtlbdd%epwmmﬂ)h@dm to TSLP

bi ndi ng vptholper affi ﬁﬂy asA tcb@bﬁ;@ﬁérb@fjfsgf) s in
resi dueg; s jnvol ved in ROJ 8%3”%& g’t%m feﬁ“IIf V\fi)ég—nﬂy

ant i bodi egmﬁaa%?d Cl agtiygtipn asd Cﬁlépmhéeg@meo a‘SLP gmnunamdu ng affinity.
Kabat et al. A aks beifBWRBoped4bhinbd RumN F & 4 e use of CDR

tigen targets that are involved in
immune diseases. The most significant limitation in using antibodies as a therapeutic agent in



I n anot her enbodi nent, the invention conprises a binding conpound

t hat specifically binds human TSLPR conprising: (i) at |east one
anti body hgawyti@p variable region or a TSLPR-bindin

t hereof , sai :;,)5 eavy chain variable region conprising t%gﬁ@g@%&fﬁ?
sequences set forth in SEQ ID NGs: 13, 14 and 15, or variants of any

sai d sequéedsthe aﬁmu(mge)ucay of eaahtilaiie:sansifad Mlollbtgmal i BicY 8L C%rlv from

regi on of ndi.n ragnent. t hereof, sai ght chai'n varia
regi on cor(rr%it3 f-[tg:jﬁggal?ér? S hge‘élmé%?res‘élﬁit‘éﬁé‘*eée@éﬁtﬂoﬁcﬂf teln 1Hnm1$EQ)edpDnN%amst the

16, 17 anthem@eutioranvibsdyan$schadn iaiureakehos &I n_anot
enbodi men{nil the inventio npri ses ag)t?l ndi %Lgfsgg o %fjthﬁﬁlf’e”“c J}F"a"y at a

speci fica mmﬂfnna('j‘ apgirane q‘f@E aplyastie Sﬁsn@lse LE) maxlrﬂueﬁslhxtﬁhﬁ“fc&&ttb Radye the

heavy chmmnm&gb:ﬁﬁbeoﬁxﬁgér@@n@f dfes FRky fragnent thereof, said
heavy chain vari %5!36 region coorrprsl Si n‘g%dt%h proﬁ‘?celém @E&ﬁé‘ﬁ%‘é‘%ﬂl@etﬂ which

forth in BEGCIE RS ree1ys veee fvel ith homaw asrisant fegihs A0M &3l %1987) Proc. Natl.

sequencesicaanSei( Uk) gatzahgast gnti.bod ht, chain variabl e’region
of a TSLPR-bi ndi ng fragment§ t her 80f m]%ea“ *GFS’H h)@l’r‘éﬁﬁ f Yampapbireble regions

regi on coar‘rlﬂr‘il%sthq)rtsﬁet lteglloeed@aapaequﬁglﬁlﬁmrﬁﬁbd{ Rispdhsé @1r§;lt:eg zlg%nyﬁﬁe human
not her

22, 23 angrigble (Qion ny . said seguences.
enbodi ment , t he |l?1ven %% gtﬁﬁgc%nip&'l JEENLONLL tgf’ FBtite dhpRRG Fa Pt?matt in such chimeric

speci fi ceﬂﬂflswctﬁsnwmﬂmltTﬁhMﬁﬁmhtﬁlbg&mﬁvhﬁ Menl€ast one anti body
heavy chain vetrﬁag neralegég TSLPR- bi ndi" ng fragrrent t hereof, said
heavy chain varia sy ’?qﬂéﬁfﬂmﬁeenﬂbmgseagumn(i@BRﬁ%ops of

forth in veiEl¢ Bomidas safiheasﬁldz f. any.sai.d
sequences; ﬂ%ﬂg{ % ;(t%pr\l/\o 2009/ 1 55%4%@7%@%‘3‘5 Ye33g3eelre bt epling of
ant i body rpqe 3699 e JHP’é“rfefgﬂ%erﬁ‘ (lze. TlStrR&:tmam)l ngs fab@apRAtio further

t her eof nﬁﬂnlnﬁ d tqlak ad ar egi i the three CDR
sequence setzf ort h feﬁ Srﬁeéll I:J)bI%Js‘ﬁ ‘%8&98@ éil 8192 svhFhesyes ebfal. (1988)

sai d seqUEfEEs?3:1534. Hq\r"eamtﬂm I@pbodhaged man et LYERtY ARuE IRL 'aﬁt?t?ody

a bi ndi ng/igaRP MR I C ds human TSLPR ‘conpri sin
(i) at | eést one aR{nP @gd& &?eteeée&yasgth%%ﬂt Y iR 5riginy eGhangenpin ﬁamcwork residues

TSLPR- bi ﬁa})n@esﬁ]a@gmgﬂtedtlhé}mbﬁqop%p]ﬁblh‘ﬂﬁﬂﬂéné}h&ﬁ%nﬂ%& Qk&glfoglie rgguired o

conpri sSi sse forth in SEQ I
33npor vg’rgféé%%"t‘%w&”wﬁﬁﬁq% ﬁtc%g’l G ¢ I”)Wav%lé&slﬂ()ﬁ)nmﬂetﬂtd)ﬁd)bf

| i ght ch@PR geflingbhed rfmg*.mﬂofre@du‘gs RR:-Bindi f her eof,, said
l'ight cha % ?sﬂl] e, Leg conpr.i s!an rt hfe!)qt reeIql seq WhEEeds gtibody
forth in SEQY ‘hﬁl%en ?ﬁ itgl i Bgult &Prtt@tpt dntparofilaanyguedctwill result in the

sequencemuibody with (kMcARALRg qp@gargantd, bﬁfﬁ%ﬁaﬁ'%’%ﬁl%}g?%oﬁsg i f‘@fee?,e) N
|

bi ndi ng ﬁg}g?éo hat qsfzem ficall

at | east ARt Ky careday L@Haﬁw 0@&9 | Grtnen kgl 990) P TRPR Rl neli Yk 4
f ragmentgsthign apti, regi on conprising the
three CDR se eng{e‘:}?@%sdét(b%?}gﬁog&% W%@J"S\B? 38 and 399, or
variants of rli? pEcae 1@@qu@nmsﬁeamder(ghﬂebreatfstﬁﬁsinn%tﬁr eﬁ‘tﬂtdsgéotﬂé/r o iggjﬁfl‘[

chai n vaghahg L PR-. |ng fragment théreof,
chai n vari abl emﬁ{egl rt?%lrfa% g?rﬁ’éltl It”i‘tf”’e\’ed1€I§erl’§equences set forth in

SEQ I D NGs: 40,41 and 42, or variants of any said sequences. In
anot her enbodi nent, the |nv tion co ri ses a binding conpound that
specifical Iy binds human TSL T}ﬁ%TNYEI)JTE@NI east one anti body

heavy chai n Th¢ mahttfbnrceﬁpﬁﬂesQﬁnt%d@ltfﬁbﬂﬁ@&{h%gmf5%%@ t hereof, said
heavy chain arlable reglon conprising t guences set

forth in SE Rebodipgnt, e inyeatiascoroprisesu biading cohp@img tﬁaalslglwﬁcal binds

sequencésth raI\SiLI(RI bmeki chal var,i abl e reg| on
of a TS PRE-l bi ndi ngc ??gj%i%ﬁﬁtﬂt ﬁgsﬁggggdtﬁggyhﬁavgfr‘ha”b}‘f‘éta levregipmey T $1dR-on

conpr i sPREUEHRLRE deorapRaikiraenceim seiublb eedidh dompaERg hD NS e é@R 47

and 48, s@tentakd] a| d_.se I n one e I ment,
the i nvseér?tfl:on cg‘ﬁé‘fﬁr@{éél% ndi'f '}%dﬁgm MOk Pst 18 & ShBahdy 14Haj 19,

20, 21, 25, 26, 27 31,32, 33, 37 38, 39 43, 44 and 45, or a variant of any said sequence; or (ii}
at least one antibody light chain variable region or a TSLPR-binding fragment thercof, said light



The invention al so conprises the use of any of the binding conpounds
of the invention for the preparation of a nedicament to suppress an
I mmune r esReYSRr100324 The invention also conprises th of
the bi ndi ng conpounds of the inventiog for the prepar a&d(;[zﬁso?&m% 3
medi cament to treat inflamration. The invention al so conpri ses

the use of aé.‘hyar@bletltﬁeommmrmglgcamtqamtmdsmi setyihck BRI f%}nfﬂ%r l?monmtmg
prepar at i [ tjon,
al so conp?ﬂlqsgg Hﬁﬁldsuggst 83432691&‘? 13){” ﬂg %O%Mﬁaé%ﬁ4t3§ea6 40, 41, 42,

i nvent i on44.d¢ atitthé&mrepamaaﬁ bbam ﬁadase kcament to treat allergic

VG
rh|n05|nu5|t|sl,n re%c asthn%, ergic conjunctivitis, or atopic
dermatitis. BRgRn: ¢ ’&V"é’(ﬁloéé?ﬂﬁ?rﬂ%és birklingieompofindathyt spécifidadly

bi ndi ng clomoumes TH.PR®@mipiv@nt r on_of

medi camsn.tﬂg {1 eat asthrram %l)g%é%%fg%ggibgﬁﬁ%ggﬁh@?a? egien gf-a

DESCRI PTI %: i glﬁ?ﬁwm@mof said Imagy chain vasiabie rediogeummitsingfat tA& one CDR
bl t d d 13115

vari abl e séqmwé‘e]&ied fhﬁnhﬁ@/&ﬁgccgﬁdlﬁm f%ﬁﬁg%%‘? %2; 7@1 N4 4§

anti bodi es | D NCs spec Bet-dackk 15, 19,
qg)eg ?
bet ween t4Ye2miri He 24nt. BApand %88, Hn4s bl@idméss are mnmt@a&%am deBudPe; and

asteri sk.(iiThgedsPhR, 113 is an
al i gnnent “?)-f the \?Zd??gﬁgﬁﬁgon&mnvsar%@ ©fFRien qréﬁESl@ﬁaﬁ’lﬁd@g fragreemirarend, said

and humarligheehaimBsiabln réghodioagrisGEQ 1@@@@&%@5&:@%@%@3&% Ig?ou\é)

ine and hurmani zed anti 1 es

i cat e pn T REan B Qi i i LDqaolfudd s 22,08, HoPa. 29,30, 34, . Gs.

2A i s an 48l 4\gAREIe 4Dind 48 ovavirabl & & gagg&luglfl t he heavy chain of the
rat anti body }SBS@QFS%HR@D‘ENO 71) and nouse antl bodi es 70E8 (SEQ I D

NO 55), 13115 %E &yt ﬂlﬂ%ﬂ‘«@ﬁ@rﬂpﬂsm 6&jing d@BpuBE@al Hecifically

NO: 65) il hbmSEQ D 54CH. d.6 LCI |
(SEQ ' G 69) 0: The co&‘%ﬁ%gnéﬁ% 2 0&%}%@5@0&3’ Shoif WtiaBleseion g <

an align ql%fr%?qnhﬁﬁc@oﬂ@ﬁﬂﬁln@y@hamhendbﬂegﬂagnoﬁhamﬁnﬁﬁ hthéast ®lo CDR
N ég?dyi%q%%%% S“Eégi BPReR G0t GRNTREABERT D RBFea. SaBe 78803 1, 15. 19,
NO. 66), /211 .BD m:ﬁsy 3HATUB, $5EQ 45DoNOH RNt m&é%@séqugncgsgg
1 ust Zgglgé‘ﬂ&g%%@%ggfpéﬁfﬁégﬁéb hf%@g%@h%&?%ﬁmdm frrgmeyt bbaofhisad
e (S0 S ok o U SO L
DETAI LEDg%%%@fﬂa ‘i‘-ﬁﬁf‘?&lﬁ R4 %sém?ée &:Hér B ho, 7n&8.0di 2 26108, apsensieds, 36,

cl ai ns, 401@15421961I4aranﬁasr&‘raquanm'b% Yl QRned ~ "an, " and "the,’
|nclude their coréespon ing plural refere ces unl ess the context
clearly dict df@BOBEFaIRAGRENt Mg inyeatien eeroprisesi biading@b@bsurdriBat specifically

i ncor porsih@chuan TS eRER 1 s if_each_ individual
publ i catjon gatnent ap ﬁ]?gglg‘lg @eﬂ%ﬁ%ﬂ e’ﬁﬁmd GV SRR Ykl rogiamer a

i ndi vi dustiHRR Wéiﬂééltaémemldhﬂy@ﬁ aacrﬁrqaw ataedvahybie eégecsrequmsﬁq Q?fehg?%ﬁons
Actlvata;]gﬁ efdel nd tre S appliés to cells
or to rece tsgc%use &S%kt%g\trggltt @ ré’%%""ﬁlé ?&E%I%Nosab ’pgaﬁ 38, 9, 13, 14,
sti mul atiSehd 28r2k P-é,aaénﬁhtalm‘z 43,69, 58,09, 4268 A5, N%Ear@an %1%9% gunl ess

i ndi cat e he co. or_explicitl
enconp agg L%hgea %{Jﬂr (?ﬁ ap%@tt %@‘%312&{15 Q%Q@%ﬁ Ggyi%% 'DSIa?iﬂbm;iimtg Heginent

| i gands thaed, saidlighoidive fariabltr@dbmEonyRsh mut e and
bi ndi ng ,conposi ti.ons % rived from anp"[’%lS H%EIE %gSt%}% 85 ﬁqléelnge Sl £

encorrpasse%r P siiRg A AHQD NPsih, 5 @QﬁtlQiélmZmudsl&ch%L okizgess, apd

pepti de3n) 3”53'86(21@ «fle 4.6_\n¢6‘ hodies an refer to cell
activation a 8u ated by mte?ﬁéﬁgﬂm4 %faaﬁygar‘ré SERRE | as by external

or envi r onmeftACTrERRMEMEN Rbe popgon compgses adinding@nipoukd §1§t'~’s%ec19fagi§n

or or gamnagrhmgg}ppgmm h bi ochem cal physi ol ogi ca
behavi or SLPR% i concent ra'%l % a?%g%ag??rg? antibpdi ded, C?%lln viiigilareeton oniat hi n
1nal

ng fragment thereof, said heavy chain variable region comprising the three CDR

sequences set forth in SEQ ID NOs: 1, 2, and 3, or variants of any said sequences; and (ii) at



bi val ent domai n anti body. The two VII regions of a bivalent domain
anti body may target the sane or different antigens. A "bival ent

anti body" J two antigen binding sites. In sone | t he
two bi ndi ngarsii&?g?@%%ve the same antiggn specificities. ﬂlﬁg\?\@@ﬁ?ﬁxsg’

bi val ent anti bodi es may be bispecific (see bel ow). As used
herein, t lsast pag #tibedighe clediaivariabie region S8 TSI PRBINADQMAchREEhSeb O said light
anti body {i, Qﬁlér{%%ﬁpéohﬁg'ri@@ the, VH-apd VI, domains of antibody,
wherei n these domai s are pre Ssrthren THETEcHst {psdhe SEE 1Ba0s 4, 5, and 6,
Cener al | yor vahant§gf qpglsgigegtuentesf urt her conpri ses a pol ypeptide |inker
bet ween t he V%%a]qoq?e VL dé).mai ns whi ch enables the sh, to formthe
desired structUFe P8 S MRATIMEEN thsi RYanHYn campprisas & biniiewcomped, cospeund that

Pl uckt hurspédifedly biids hBHARMAOE: 63X 0K %V_ Eﬂ&%}@.}iﬁb | L, 113,
Rosenburq1 and Moor.e egf). SEri ngerr-)vé? ag, New oe@ﬁl\ggcg%)é}gggoé\%l ora
The nonoci’BA%IPERS BSGPEsHR srBrReesl SEQ IRINQ P faamribit leded] andltee DREID

ant i bodi esqueheesf SEW@ID N - (:2001). Trend i gchem Sci.
26: 230; Ref‘ci;%gg[ann e(;tg al . _(118% Jﬁ(ﬁmjnaoyta&%@ttqﬁé}fﬁe Safﬁige 8%“ sequence
94/ 04678 WERIR B 2 verimt optiiercofithe BPRAS, DFkncarbil SHY &) NN bEDYariant of

i ncor por af& I Ll | iretie n.one enbodi nment,
t he plroesentébiﬁ%gr%ﬁ%%Rgﬂr:os\?h%gépgén%(ﬁgsh{gﬁé%%\gtlb@@%gr%WF@ﬁ‘fhgeof.

two VH domai n& stiother embediineitt the hsvestitatohdpaibessd Hiﬁﬁiﬁg gss?ﬁ@drug? g,{rg{s g,Jt%ggllicgfsy

are forngg, ed herei.n, the term "di abodi es .
smal | antbs yo }ng?r’éfyn? U f'\?\ét Iegst p5emlBrdidieayy diatnewriabi region or a

f r agment §S¢BRyindeg Bagnemy therbAisald iadvyaRhi8 vHIBA gﬂﬁ(%ﬁ]gféﬁ%@% %}%?%’B@‘E

l'ight chain variahle d in (VYL)_in the same pol ypepti

or V1. - VRIS E????{& 18%%0?%18 ang 9¢ sy arjnds of any saitl sequepaisy dndgii) at
bet ween tdag onevantitRERiigg AR tvElx%b'f»@,fgg' j e.domains are forced to
pair with the cggpﬁgngﬁtcar; domai 1 logpﬁggg%ﬁgﬁ)%ﬂﬁ%a%&t @F@a’éalfl%ght
ant i gen- BIUY HE St copplsogitesthered R souetves sarbsreh ih WEQ/ID ROs€H91 1 and

EP 404, 097 ;0r WRi98/ok] Qaﬁd&BQeAéQA liger et al. (1993) Proc. Nail Acad.
Set USA 90: 6444-6448. For "a review of engineered anti body variants

general |y seeInHBNﬁl?rg“}'@rbOdimanﬁhi‘:sione](tiB@ﬁ&ﬁpxﬁi&b abﬁjdmtg%ﬂl@g&nd thatbsgc(ejciﬁcally
23: 1126-%;} d.her.ei the term "humani zed anti y
refers to %sgl;u%an&SLgﬁﬁog%?gg%, ({[)haé?éaﬁtd)ﬁ? Qi“ﬁmg]éﬁﬁ?éfﬁ%@ﬂ gl ersgiohoman
(e.g., nivilepindingiftaguibrshasofnelid hasy Mapmrabli-oasi ri§H1%hche three CDR
ant i bOdIS%EUEfI\BQ.&tsa R ngg@lmﬁf(%g?nce derived from non-huma

im‘runogldo ul 1. 1R gehgrar 36 298 4 97 o optTHPCHNYS20 661U0BS38Bd 1) at
humani z ddasanid antitydyvight cle@mariasR réihss BNt ald.y; east one,
and typi %a“ 'tt\ﬁD’ vari abl e égmairns, iiﬁm\/\%@c Mlgﬁﬂkglgéggﬁg%%ﬁﬁsﬂ 1
all of t%é‘“ﬁéﬁﬁ VEPICHSPEPTIYBS fiediee EDBowducnoestshiofoeth df SBQADMNGYITRN 7 and
i mrunogl 1ol vafia@Bdf Ayl sa@lscidhsdantial ly all of the FRregions are

t hose of a hyman i munogl obul 1 n sequence. The humani zed anti body
optional Iy al&#oser Pmb@fgwmséaemveh@camommma &imn@f:oraisbuhmms}ﬁl:&#e&!y n
const anthifdRGi:8n T cal.ly that of a h n i mmunogl obul i n. Th
prefix " hu" or 1:ll_'hglrgrl?'R icsMgﬁnglgi ('%{8{{5%3% P%eowbﬁ‘#jyﬁ%é“ﬁ@?i’bWé@Wéﬁ%le
necessarpL¥B-tinding fegmei therool Baiddeagrhiib adigse f8idl-com} Héihghﬁ%eé R
par ent a'secfu?ﬁé%%ez% Hgﬁ%§ﬁ)ﬁ§sg _@mu e 13H5, or "ni gHS e
humani zzg orne. of 'Hodent alNPrblurkan h*Prtj‘EWéﬁ@fﬁW@ﬁthumethsaa‘e
CDR seqiresicwms anfibotih igitahein vatiaflO8eh R tcbPHiLBS: certain

ani no a%fneﬁ’n%‘%?%fi tutions may be f*%cl uded to i%%%%%#?ﬁﬁfe@ sgift light

i ncreasé St abi Tty Ot CURRISHIgH AR s I3k seavertyes set forth in TR ENNDbOX, 03 2
the pregént vamanedfiagfsad §Quédied ude antibodies with nodified (or

bl ocked) Fe [e itgns to provide altered effector functions. See, e.g.,
U.S. Pat. Nol"%BO89rmgpdimany 03y oses tonpiB20 05IdiRA57ibound that specifically

02006/ 61857 324n ﬁr@@é&E)Ap%ﬁﬂg%(ifﬂ‘{easﬁ%n%%gt%f?:d%%érc ev. 58: 640- 656.

Such nodification can be uséd to enhanc 48 virhlgigsion or a
LPR-binding fragment thereof, said heavy chain variable region comprising the three CDR

sequences set forth in SEQ ID NOs: 25, 26 and 27, or variants of any said sequences; and (ii) at



Asp;, Gn dy (G Ala Hs (H Asn; dn WO
2009/ 100324PCT/ US2009/ 033383 14 Original residue Conservative

substituti Lem Val Leu (L) Ile; Val Lys (K - Hi s Met
(M Leu; Iﬁg);iﬂklj'?lr(ﬁ)P e (F) Tyr; I\/E'E;)L%u Pro (P) yAIgl )Seflg((g%?%rmgﬁq?

(T) Ser Trp (W Tyr; Phe Tyr (Y) Trp; Phe Val (V) Ile; Leu The
ter ms " cderst enegnbbatbyrighbdhan wiiable osgionarfiadiSL PRsbisdiap fragmén ot} said light

the. speci T aar Ll safROPLPHERREICbR wlbePhonSPuh Erea ) SHak Pherg ana

el enent s 30r oigracauds of anglseideaquenceand t he optional inclusion of other
el enents, of simlar o[) ifferent nature than t,hg recited el enents,
ol @ i

that do not Bioher PR e iy R COMPSTRARINding epsapaund shap speckisally

speci f i edintiohagen TBUPReampARAAI00 at 104st SRTRABHII Ry &ﬁi@vd?ﬁﬂﬂeirégﬁj 0%
exanpl e, m@od or fragnment thereof that consists essentially of
arecite NGRS Hadaeh Sivteetsaif hspwehpinortiede waonsemprisiag theitmee CDR
aci ds, i RedudicRGet TS inl SR8 TIOR®sO 1, 8AGn P53 i3 | dUesy i
that do not mat e?i ally ellaf‘?.ect _tShe p_ro%e%‘zt’i%g(s/&é) @ﬁgnﬂﬁgfeﬁg%é’gﬁp%%%&“
"Ef f ect i V&SRS @Rtibody higbiphansesatinreginmunin TSUPR Widing froipnandieror,abie lipht

prevent 3 - S . LGal . condi tion,, Ef I a t
B S0 meagh S TRAAL ol il find B B R e RS et P oot o Bl 8 Hine
ef f ect i vébampanantf ofany spdséduendear patient or veterinary subject nmay
vary depending on.factors sych as the conditiqn heing treated, the
overal T hoal ¢ 1 SPUeREh B ey e B e HR RO bt kAR gftit dpeciically
admi ni st bakds bomanUSLITecarmaing: 1) aflest e AlibaBRatE®8in Vrifble rddicd orRat -
No. 5,88%?3@ |.]idsueid to tti, et al.). An effectjve amunt can be
the maxi Jlaling fragganh feisph £6E pavy ihiin JoatiRTegion sPmPEsing theithfee CDR
ef fects esqubies Set @hitEIRISEQ RO F7284 ad id|9, beahis b%@%ﬂd&%&\é@é@?@d (ﬁi

a diagnostic nmeasure or paraneter by at |east 5% usua y at’Teas
10% nor 8t I3t ang aptifedy lghs ehappugriaplssecionsofx TSLER-bindimg frag@ont thwredfesaiblight
at | east cf¥%ardiBlcGeRbeE RN A mh i ef L. AP35t
60% i degl 'y aa{t Ieegés!t 7Q°}? re }ﬁﬁ%@%@?dggg% f%qn%;n JI}lrr%@tg' J'O’ 4Pand
i deal |y 42, or sarantsog%ny whesequdi®e% i s defi ned as the di agnostic

araneter sho [ ject. (see, .e.qg., JMaynard, al . .

(1996) A rendoah SRl P EG o s dgolne safipdunhaiSpecificaly

2009/ 1008 24P ddSRIOR @33BBdglG) Llast dneentibodl aeplaniin Ragste re@@ﬁ%r a
tory and Good Cinical Practice,

Rat on, FL; t (2001) Cood Lab (

U?cﬁnPublln.SI;’HE'(rg’H@gfﬁ,tQ et thereol s Gty Haie vorjabled 08 EPrSHItEthe sea (AR
are prodsgeehces e frll iASEQNIOANOS MG, £84h1d,4505r VAHERE o PRAFYaiddEARAL NN at
t he context. En enous" refers to substancesS that "are

1

pr oduced'® ttf’ﬁ‘? fptibogel $h,q“?3 1B H#1H regien Rk AL Bdindingdframeningeroot. sdidlight
cont ext . chain variable region comprising the three CDR sequences set forth in SEQ ID NOs: 46, 47 and
48, or variants of any said sequences.

In one embodiment, the invention comprises a binding compound comprising a heavy
chain variable region comprising residues 1-116 of SEQ ID NO: 51 or a variant of said
sequence; and a light chain variable region comprising residues 1-108 of SEQ ID NO: 52 ora
variant of said sequence,

In one embodiment, the invention comprises a binding compound comprising a heavy
chain variable region comprising residues 1-116 of SEQ ID NO: 57 or a variant of said
sequence; and a light chain variable region comprising residues 1-108 of SEQ ID NO: 58 ora
variant of said sequence,

In one embodiment, the invention comprises a binding compound comprising a heavy

chain variable region comprising residues 1-116 of SEQ ID NO: 61 or a variant of said



As used herein, the term"isolated nucleic acid nolecule" refers to a
nucleic acid nolecule that is identified and separated from at | east
one cont aerBaz@%sv Absleic acid nolecule with which it is ordinaril
associated 1 n the natural source of the antibody nucl ei'¢TaG2O/0R}83
i solated nucleic acid nolecule is other than in the formor setting
i n whi ch paquésefandndighnchaat wirigble k&odradoathridie k&t i )
t her ef or evﬁ.{a&&isslidi n(ﬂui shed from Cfg(ri]ﬂe nﬁgjlnei grac@gé%?igﬁgﬁﬁﬁfq' 62 ora
exists in natural C&F1°8c However, an isolated nucleic acid ol ecul e
i ncl udes a nuchehgofibi BbdveleRBHARARMNLAL in.cells that ordinarily
express the g%l body wher e, for gxa’m?e%qﬁ}é]d%g%qi%fss URLS threfnoasenyatively
in a chr ofbSERLrTINg@sdiresiduss-f erangtembpdimenty dte \afiamtaiaycdnpae! thice
The expr essb@MtiveRMddheSEIHERcES fef ers to DNA sequences necessary
for the expressi 01(3 of aen_ opg(?\gakgf?/e S’Idlyjﬁﬁkgaa‘&%g‘?rﬁﬁlbg HiyBh & viarant may comprise
par ti cul dPor8stersigdnmedifiet hmimomid ebidas 0 liens esothGatn baighsH itﬁe%igl%tfrgz{y
prokar yot@sprkok I .ncl a.pronpter, optionally an operator
sequence, a]rfljélla l}e?g&%ﬁgvgy%&d#%%ﬁwgq acgﬁ?élfl%ti c cells are known to
utilize pronotepss erpmidypeiernyd abémidonSb@PAdes a biith i :
nucl ei ¢ agid hg poRer abl Y di')itﬁrcwlked" when it is pl ag?éﬂ%?%r{?c{)ﬁ%t Spﬁcﬁfé‘ﬁ“?r]@ds
rel ati onship wi Lh QR feaY Y Chad vrrighlg uegierehavingrat teastfpbiehonNBif ©an
a presequeneeacit scgeatetdtded Rl ele drsupRBsia oY | DNA for . :
pol ypept ivgﬁaﬂe‘;r it is .exgr essed as ga gﬁfe%prlot iog' Fﬂﬁ%ﬁégi’ia@fjﬁﬁ)@e%%tﬁham
the secr éETBIC SEOPHEVIES Py Fsh Y% Bomalogy snastarinopcié phypaeerselctcOREMmA Y
| i nked t @grapeoskifEesesuenegdkd it affects the transcription of the
sequence; or ? ri bosone binding site is operably linked to a coding
sequence i f i t" iFesaRdinsatdihs ebas describat biniingtembédas btk R binding of
Cener al | ysiPepesemt Ynd/d " ﬂ%?r_ls .hat the DNA sequences being

i 6%(2:‘}11; n rgec%%tgé

| i nked are contiguous, and., Y secretory | eader,

conti guous ankh 4nk of badbong dotraibed erhbydvelts, (RIMANEEES have 4.0, .be
cont i gUOKSipoky ﬁgénqgllti s acconpl i shed by Iigation %t é}%ﬁl\r}g%%ﬂc@}’l&(}y oran
restriction sites. If such sites do not exist, the synthetic

ol i gonuel eot i denpdéht abecaescibakehBodah s $180h; i ance Wt .
R e "‘B}é‘i‘“f‘?md

convent i actd . . . As used herein, t

"cell | i%@?’bd}gﬁ&cﬁ%@ﬁ”b‘&ﬂﬁ“géﬁa%me’&r‘@f%ed i nterchangeably and all such
desi gnat i ons Ihnat telBoddHOGERY bind ~hhansformant s’ and
"transfor F?ed gel | s" i ngl ude t lﬁjeﬁgﬁfn&g?@]d\é}%éﬁg%gﬁcb&q% nﬁ%‘i}’l fragmeat
deri ved YH&FEfPBhTGRTHB GensisepaptidboFaty habhGHDEY, sofv, NS 28 S diddod).S
al so under st apdnit dhe Mol W . N preci sely identical in
DNA cont ent, dukcla}t to deli %gésgggéaoep{@ ﬁlénae\%érﬂ?egﬂgél%?%{?ﬁ%‘ﬁg map gt comprise

progeny & Hupanhsye chyip COUNLI 1R824 ACH LB 03E3ES th%@ai‘i!ﬂﬁpﬁﬁﬁ%e[s up to
a

functi onehnRE-kogl GalyaGtLvity. as . screened for in the origi y
transformed cell a?seh%idlr% Shjé%?. ‘yc{@séltb%mﬂti‘@tsi Hethugesilightabpinreonstame region or

i nt ended, variantihdréofbehertie dre VariachMeri&Qmbexbo i erein,.

" pol yrrersmnﬁ{%ﬁg n reaction" or "PCR' refers %Ogsgwglrvc%@e ﬁcﬁgecgarmmo acid

techni que I'n I'ch minute anobunts of a specific piece of nucleic

acid, RNA anéi oty oD, abaveedcadiel Eing6didsnd iped in e g.,.US Pat.

No. 4, 6834195. CGeneral |y, sequence ilnfrcl)r’ﬁf%t%?dg%%fcrog}%w%g@hﬁ@hﬁcmse

regi on 8ffF Phtlhuwem hsavstsdpiarmensies degidnoorhevadmaithadf ewhesls thet Akt

ol i gonugbBRtidcdy Y J0 LS &4 i.gned; these priners will be

i denti cal %r similar |hn @gﬁlgﬁ%og%fse %8}3%%%%“5]%1 siaPi¥s of the tenplate

to be anpl i fIngprefetied §hbademerityrad hitigd efhbld@sasfdohif &rme%;{) FSecan

coi nci dg,c g goggﬁ?ﬂ}%n&f ‘%{hz lified material. PCR car be used to
EaNs SEquENT ?%

anplify “speci 82i fi ¢ DNA sequences fromtot al

genoni ¢ DNA, Tlzridvanbbifalss ensgised@0adibedy 4,3 ; RNA

bact eri %pgg@ qr It(?&gi d. sequences, g[%pc.r Se engﬁ#é%ﬁ%}“%fhﬁegf@?t al .

(1987) Bri [5BItorSyRdumgE S LBR dhat isstouaé By aEadtibodly setted from
the group consisting of antibodies 13HS5, 70E8, 54C11, 49A5, 4G8, 54A11, 61C11 and 18R3



receptor/anti body and does not bind in a significant anmount to ot her

proteins present in the sanple. The anti body, or binding

conposi ti i ;fromthe antigen-binding site of an antibod of

t he cont eongllogzt%gélmn%‘hod binds to its gntigen with an a&qTRV%ZQ”)f%%ﬁ‘e'i S

at least two fold greater, preferably at |least ten tinmes greater,

nor e pr ef er ablThe dtveheasturBO-dohipBses@h A% RNy oARHi LR 8IndRk

| east 100-tines g{ﬁ&tqer t han {Tﬁg asf f]i ni tyy\?\,i t hl°unreldglfg;c?ggn%ﬂté(ggéﬁhaﬁn

a pref er rOUPEREEH RRRHS PRAIG &Y AR awiibody Feledteshfeor teaiduiprronsistireatf ahtbodies

greater tihan, ab4Ad09 4bAS oIy BRA 11 3sCHPLRN ffpRed, e.9., by Scatchard

anal ysis (Minsen, et al. ('1980) Andy!. E%@cllr?grgﬁ 107:220- 239). WO

2009/ 100324 PCHIESPONPIOB8388pLiges isolated Melaisaridsrceding tht bindigy dmpounds of

"1 nf | amBgofYedlioS O HE [ny di sease or disorder i

characterized by | SRS ekt %gigﬁ%%?lgﬁg%tex%’egssﬁnewgg% WRFy N8 fhe ahpecdsseiped

g_nd i ncl u@elaz amdghbu;]_eleinbzﬁiatehome caplessigi ﬂegiogﬁsl @ﬁfﬁﬁd Iyl lmkgd a1don 'trHFEéﬁ'nlf‘elnccs
i seases, r diso rs, characterized by undesired i nmune ce

accunul at'ﬂi}%n . 5? éoﬁgllz%ch . E’?Sgg%lewgﬁnttg‘? e c&ifis Henslecs 1k B vectomel heer m

"I nmunonohehidodlyo ageises 4 @EROEG of FrodRing Aol YepSIohBhkin2080LR: ttlk&la)albove

suppress or qudﬁ’f} gt«? an immune response. The I mune response Can be &

hunor al Seseg P Ufare Hsé%ﬁﬁwweq*%ﬂ‘ﬁé?fﬁﬂmlﬁ?%r%ea@@Hlesluelnw@mpiasssuence is

| MUNOS URRPeSsd, \eer&dy Mdciﬂg%ly@%?fdmﬁ& Life light and heavy chain variable

-l mmunosuppr essi ve agents, ™ "I nmunosuppressive Trugs, - bf

"i mmunos nssdWiecovering the aelypratidesriram thethostrea eutiltise mhditmar e used i n

i mmunosuppr esshyevilehary bRnkifhihi r ent activity of the

i mmune system O i\‘]l’ji cal I.y_ct ﬁgi}&g%@e&}}s@c? f? l(rlf%\é?sél\l}éﬁ’t] Iqlwgn%/rgf@@fff B hyyman

t ranspl afiert gergpiisingalthinisssue® Jsmbiget ihanel thaestumy oheaf the abdvd A8 ribed

l'iver), Qr. 1 nt of aut o ne. di seases or di seases
that ar eﬂfr?rlg{snf’ CP{]@%MFS# g ggt“giﬁrl?%ﬁﬁi ne fgargin&flﬂtﬂ%’é% I 3N AROPEE Sffegtng orhieak the
nyast henbmlagicabagiyits ySTSORR. Inwpe smesditnbeTie @S thine Hspdkals a&ﬁ@n@ﬂﬂqﬁtb%n
mul ti pl e .3¢ler Oﬁ’io(sﬁ%' Fl{bm*runosq pressive dr ugs can be classified Int
four grolpe syl HBeSPEPEBIcas Teyrust des & disorden selssigr &omy tha etou cergisting of
Bi ol ogi callerfe snndstishiochlfeiol Stidka, IMARPS bnjukliNGS, SGL iti

i mrunophi | %ns; &J%r erfgsg?j,i nclaudi ng anan ch%nﬁﬁggﬁﬁa&m&g@rﬁt S
used in PRETELE ReEnpicsibiestidas thmee di sorders. For nultiple
sclerosis, inTRanldngbh Ao cdhgiant | ' sent i.nvention can
be adminjstered in rlco'nj S%Et_‘?%ﬁ vm% %%%Sﬁg%%éﬂngggn%@@?g}ﬁ 4PoRF Agripd

pr ot ei n- PinfIEL eprEpepdsin estbinetionwiths pbapaxanieslly acceptable carrier or diluent.

"Anti -i nfl amlafVend . i=Inflammtory. drugs”, js _ysed tq
represent both “st ecrnolglggl%(§ an I?ISS%{E%P %‘?%FB&%H%F@H@J{’%@S?“@P@F ifgeention
al so knofanthepreperative 084 exdicatsent ar eipgiessgs itdhaine edspsky resenbl e

cortisol, a ne..praoduced naturally b renal gl ands._ Steroids
are used as t %q}?ﬁ‘éﬁmﬁg‘? %)‘%%%Oﬁléﬁﬁse% %P ”Eee‘?/ftaﬁyﬂg‘gﬁginéwww@éﬁﬁﬂleilmgt,ion
such as: foSistpespamtivastainkdicsndn &f kambnaRief. bl ood vessel s); and
Myositis (i nf11 ammati.on of nmuscle). Steroids mght also be used

sel ectively tigCPERton 315q compsset he usmiiapny oiige sindingasmpounds nhtheiiention
ar thri t i @r {16 prephiagon b thawBBAIRFRY: @klihiids occurring in joints on both
sides of the _body); system c |lupus erythematosus (a generalized

di sease causéddehivertiniorlsmionpiigenibe useaif eny $fithe binding coSpagiient e invention
syndr ongyf &R bGei Gl - dry.eyes .and.a dry nouth)..
- st or s Sap Lagiioh SR ekl o REAR AL R RGBSl i s
are dr ugenmietlyitimeat e dermantis.pyretic and anti-inflammatory effects -
t hey reduce ' en.and i.nflammtion. The term "non-steroidal" is
used to dist ﬁ?ﬁ%ﬂ?"&%@hﬂréss"e“’mpﬁé%” % Ghol A ofi thsbinding eemposmdieisthe mventisad
range offorchdprepahfi@cdfa)mbtcsement ®itfhi @thnei cosanoi d- depr essi ng,
anti-inflammatory action. NSAIDs are generally indicated for the
synptomatic relief of the follow ng conditions: WO



A useful nmethod for identification of certain residues or regions of
t he humani zed anti TSLPR anti body pol ypeptide that are preferred

| ocations for nmutagenesis is called "al ani ne scanni ng nut agenesi s, "
as described by Cunni ngham and Wells (1989) Science 244: 1081-1085.
Here, a residue or group of target residues are identified (e.qg.,

char ged resi%yes such as Arg, Asp, H's, Lys, and A u) and repl aced by
a neutral or r?ezﬁ(gflpt\%*l y charged am no_acid (nost pref 8 EHBI2§24433831 nc
or polyalanine) to affect the i nteracfion of the amino acids with
TSLPR antigen. The ami no amlapnﬁstﬁm¢&)bﬁ@ﬁ@ﬂ%tﬂ@\i/@%§ unctional
sensitivity to the substituti OnEht hen are refined by 1ntroducing
further or other variants Satc gt gyiabi¢ damauss phige bevisebbio bl thetiutme. and
Thus, whi | ehemrized {3i5faotbodies (SEQUDINGS: annaBi Repasidh)S CAUERGE YXaLi.aL i on

i's predeter feRfine Il GuRAEHE SBlade mt tion per se need not be "
pr edet er mi ned.  For exgrr%lt] e, 5-fuo da‘nséife;}%éca?eﬂ "‘Bé??séﬁ‘iﬁl"aﬁ%’é COR sgqumeendrt mn
at a given tide, Ala scanni ng or random nut agenesis i s conducted at
the target codorrigWRiZ2Q09L10344RGT, /03 3,23 or region and
the expressed hu%;;{lin_ed' ant | -TSLﬁRdé#Ftﬁlzc%%%ﬁ}s %f:a%geﬁéwlﬁialﬁf’ heRpdgnsed f or
the desired ‘BE{TEA Pyt antibodies (RERAR Nsi 1 e ol campretivelys it HiOBSnde 5 MAS
am no- and/ e modrdaad lmdnLEdAnBddids URiiRRS ek ARYLNG k0. LE0OER [ rom one
resi due to pgjypeptides contai ning a hundr ed o%teh%‘r' eﬁ?gsPaﬁ%‘fce%‘”“
wel | as intrasequence insertions of single or nultiple amno acid
resi dues. ExanplFs 26fis anetiginmeal ofiies@iidbieQigain 6 idRa JURRNE %80 antit,

. ! . h G k £ od
ant1- TSLPR RBL B0 MbL1) 88, SLILAA poRF R O ﬁesf%_’ueﬁf the™™
anti body fused to an epi'tope tag. Rel? Nabs \BESI(SER B ¥0:40he
hurani zed &t (L PRYGi98). HOBPERUDR K62, S4nc! (st iDhedEnysisom fsgotiBe N
or G- term mis:s9fandsirB N Z8) At isos. nt.i body of an enzyne or a
pol ypepti de whi f‘:@a&n‘cr (l(a%gyeis t he )sgﬁﬁﬁgﬁgﬁqﬁﬂcﬁ%e ]Bg’}h]‘g]ﬁ?-f" ant i body.

Anot her type of PR alignmgp o4 Hie Moyiahlgidomsg nd tietlighichein Sakd ranbibod es e
vari ant s hases (EQ ieash:7Dne) abish tudsdid 70E8istBapinb-Lhe sfunani zed

anti - TSLPR gnt kﬁ?gzdﬁﬁ QEZ_I Sc#ge rgmvg& and da gﬁ?#&%ﬁﬁ"?%%@ N%s®r t ed
inits place.  THe Site8YofosfPERile S0:G6h 1 dA HSBER b NS BHE Ut ab

mut agenesi Q-6 knrtte Ci hesBypetoran)i BRI R LQRSqes Q%'Eigﬁ@,h% terations are
al so contenpl atggd. 34—%95{ Me‘é’”n';s%?ll e, .r,ﬁlglion .resi dues or resi dues

i nvol ved in_antigen bi nding  are " YEREFANTY segrrsessier thedigevy ghain efdh etisvel y
conser vat i V&-QEhNE3). Anot her type of amino acid variant of the
anti body al t er spit;hss Qfdu G QLY. ation pattern of the anti body.
By altering.is rrﬁ(i_r_ltl del g?l?dﬁsﬁg%ﬁg@%{h%aﬁnese ‘%P‘E?B%H’Fé’@‘é chign @t B45f ound
in the ant?sd'&gp, At or addi ng one or nore glycosylation sites that
are not present in the antibody. dycosylation of antibodies is
typically either N-linked or O-linked. N-linked refers to the
attachnent of the carbohydrat ePhbEED RESCRHEI@N de chain of an
asparagi ne residue. The tripeptide sequences asparagi ne- X-serine and
aspar agi ne- X-t hy. ine ere X is a am no acid except proline, are
the recognitio rq\sgge%d?glﬁ@é@gfl %PD U ﬂﬁpﬁfﬁggga’a’ﬁtt%wm fogys aftwerds such as “a,”
car bohydr afae." Al Ghey” indudehipiaspepaging §lusd dgrGbad ﬁkssﬁﬁlﬁ%%nte.&trlﬁa‘gjcﬁéaﬁ@sce
of either @herdRESKRntLdRERE L; sequences i n ol.ypeptide creates a
potential gl r\(;lo.syl at i or]ﬁ)g_% %lg.g ‘*8‘.%1("% aﬁ%‘&"’%‘i’@}%@@&lﬂ&fqawoﬁ@f BMe cxtonttah ef

at t achnent 6t "ghElugt publication gatent Aplictyl, ga lpacttoaaMipBaLicalR bAC IR RualQr
Xyl ose to iadibiydrOniadti ety thre RSt comonly serine or threonine,

al t hough 5- hydroxyproline or 5-hydroxylysine may al so be used.

Addi tion of glycosylation sites to the antibody is conveniently
acconpl i sHed bPefaditices i ng t he am no aci d sequence such that it
contains one o« of. .t he .above-described tripeptide sequences (for
N1 i nked g}lﬁycosfyﬁg{lﬁ%n Ssﬁ"{”ga 9" giie URIEHAeF B aPIES oatebvorhe raventtes. Inay t he
addi ti on &fve bt sawhsmhingtdmmnetirion) SentioADS: o8Bk BE 2 Q6 LERRAI NS 4

ligand, unless indicated i i plicitly. *Li !
g otherwise by the context or explicitly. “Ligand” encompasses natural



CDR-H1 CDR-H2 CDR-H3 ml3H5 49 1-116 26-35 50-65 98-105 hul 3H5 51
1-116 26-35 50-65 98-105 nvOE8 55 1-119 26-36 51-66 99-108 h70E8 57
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1- 119 26-
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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
biochemical or physiological behavior, e.g., concentration, density, adhesion, or migration
within a biological compartment, rate of gene expression, or state of differentiation, where the
change is correlated with activation, stimulation, or treatment, or with internal mechanisms such
as genetic programming.

“Activity” of a molecule may describe or refer to the binding of the molecule to a ligand
or to a receplor, to catalytic activity; to the ability to stimulate gene expression or cell signaling,
differentiation, or maturation; to antigenic activity, to the modulation of activities of other
molecules, and the like. “Activity” of a molecule may also refer to activity in modulating or
maintaining cell-to-cell interactions, e.g., adhesion, or activity in maintaining a structure of a
cell, e.g., cell membranes or cytoskeleton. “Activity” can also mean specific activity, e.g.,
[catalytic activity)/[mg protein], or [immunological activity]/[mg protein], concentration in a
biological compartment, or the like. “Proliferative aclivity” encompasses an activity that
promotes, that is necessary for, or that is specifically associated with, e.g., normal cell division,
as well as cancer, tumors, dysplasia, cell transformation, metastasis, and angiogenesis.

“Administration” and “treatment,” as it applies to an animal, human, experimental
subject, cell, tissue, organ, or biological fluid, refers to contact of an exogenous pharmaceutical,
therapeutic, diagnostic agent, or composition to the animal, human, subject, cell, tissue, organ,
or biological fluid. “Administration” and “treatment” can refer, e.g, to therapeutic,
pharmacokinetic, diagnostic, research, and experimental methods. Treatment of a cell
encompasses contact of a reagent to the cell, as well as contact of a reagent to a fluid, where the
fluid is in contact with the cell. “Administration” and “treatment™ also means in vitro and ex
vivo treatments, e.g., of a cell, by a reagent, diagnostic, binding composition, or by another cell.
“Treatment,” as it applics to a human, veterinary, or research subject, refers to therapeutic
treatment, prophylactic or preventative measures, to research and diagnostic applications.

As used herein, the term "antibody" refers to any form of antibody or fragment thereof
that exhibits the desired biological activity. Thus, it is used in the broadest sense and
specifically covers monoclonal antibodies (including full length monoclonal antibodies),
polyclonal antibodies, muliispecific antibodies (e.g., bispecific antibodies), and antibody

fragments so long as they exhibit the desired biological activity.
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CDR-L1 CDR-L2
As used herein, the term “TSLPR binding fragment”™ or “binding fragment thereof”

encompasses a fragment or a derivative of an antibody that still substantially retain its biological
activity of inhibiting TSLPR activity. Therefore, the term “antibody fragment" or TSLPR
binding fragment refers to a portion of a full length antibody, generally the antigen binding or
variable region thereof. Examples of antibody fragments include Fab, Fab', F(ab'),, and Fv
fragments; diabodies; linear antibodies; single-chain antibody molecules, e.g., sc-Fv; domain
antibodies; and multispecific antibodies formed from antibody fragments. Typically, a binding
fragment or derivative retains at least 10% of its TSLPR inhibitory activity. Preferably, a
binding fragment or derivative retains at least 25%, 50%, 60%, 70%, 80%, 90%., 95%, 99% or
100% (or more) of its TSLPR inhibitory activity, although any binding fragment with sufficient
affinity to exert the desired biological effect will be useful. It is also intended that a TSLPR
binding fragment can include conservative amino acid substitutions that do not substantially
alter its biologic activity.

The term "monoclonal antibody", as used herein, refers to an antibody obtained from a
population of substantially homogeneous antibodies, /.e., the individual antibodies comprising
the population are identical except for possible naturally occurring mutations that may be
present in minor amounts. Monoclonal antibodies are highly specific, being directed against a
single antigenic epitope. In contrast, conventional (polyclonal) antibody preparations typically
include a multitude of antibodies directed against (or specific for) different epitopes. The
modifier "monoclonal” indicates the character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be construed as requiring
production of the antibody by any particular method. For example, the monoclonal antibodies
to be used in accordance with the present invention may be made by the hybridoma method first
described by Kohler et al., (1975) Nature 256: 495, or may be made by recombinant DNA
methods (see, e.g., U.S. Pat. No. 4,816,567). The "monoclonal antibodies" may also be isolated
from phage antibody libraries using the techniques described in Clackson ct al., (1991) Nature
352: 624-628 and Marks et al., (1991) J Mol Biol. 222: 581-597, [or example.

The wmonoclonal antibodies herein specifically include "chimeric" antibodies
(immunoglobulins) in which a portion of the heavy and/or light chain is 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 belonging to another antibody class or subclass, as well as fragments of such
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antibodies, so long as they cxhibit the desired biological activity (U.S. Pat. No. 4,816,567; and
Morrison et al., (1984) Proc. Natl. Acad Sci. USA 81 6851-6855).

A "domain antibody” is an immunologically functiona) immunoglobulin fragment
containing only the variable region of a heavy chain or the variable region of a light chain. In
some instances, two or more Vy regions are covalently joined with a peptide linker to create a
bivalent domain antibody. The two Vi regions of a bivalent domain antibody may target the
same or different antigens.

A "bivalent antibody” comprises two antigen binding sites. In some instances, the two
binding sites have the same antigen specificities. However, bivalent antibodies may be
bispecific (see below).

As used herein, the term "single-chain Fv" or "scFv" antibody refers to antibody
fragments comprising the Vi and V, domains of antibody, wherein these domains are present in
a single polypeptide chain. Generally, the Fv polypeptide further comprises a polypeptide linker
between the Vi and V| domains which enabies the sFv (o form the desired structure for antigen
binding. For a review of sFv, see Pluckthun (1994) THE PHARMACOLOGY OF MONOCLONAL
ANTIBODIES, vol. 113, Rosenburg and Moore eds. Springer-Verlag, New York, pp. 269-315.

The monocional antibodies herein also include camelized single domain antibodies,
See, ¢.g., Muyldermans et al. (2001) Trends Biochem. Sci. 26:230; Reichmann et al. (1999) J
Immunol. Methods 231:25: WO 94/04678; WO 94/25591; U.S. Pat. No. 6,005,079, which are
hereby incorporated by reference in their entireties). In one embodiment, the present invention
provides single domain antibodies comprising two Vi domains with modifications such that
single domain antibodies are formed.

As used herein, the term "diabodies" refers to small antibody fragments with two
antigen-binding sites, which fragments comprise a heavy chain variable domain (Vi) connected
to a light chain variable domain (VL0} in the same polypeptide chain (Vu-Vy or Vi-Vy). By
using a linker that is too short to allow pairing between the two domains on the same chain, the
domains are forced to pair with the complementary domains of another chain and create two
antigen-binding sites. Diabodies are described more fully in, e.g., EP 404,097; WO 93/11 161,
and Holliger et al. (1993) Proc. Natl. Acad Sci USA 90: 6444-6448. For a review of
engineered antibody variants generally see Holliger and Hudson (2005) Nat. Biotechnol.
23:1126-1136.

As used herein, the term "humanized antibody" refers to forms of antibodies that contain
sequences from non-human (e.g., murine) antibodies as well as human antibodies. Such

antibodies contain minimal sequence derived from non-human immunoglobulin. In general, the
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forth i nca%%ydrateN(gams if produced in a mouse, in a mouse cell, or in a hybridoma derived from a
mouse cell.  Similarly, “mouse antibody” refers to an antibody which comprises mouse
immunoglobulin sequences only.

As used herein, the term "hypervariable region” refers to the amino acid residues of an
antibody that are responsible for antigen-binding. The hypervariable region comprises amino
acid residues from a "complementarity determining region" or "CDR" (e.g. residues 24-34
(CDRL1}, 50-56 (CDRL2) and 89-97 (CDRL3) in the light chain variable domain and residues
31-35 (CDRH1), 50-65 (CDRF2) and 95-102 (CDRH3) in the heavy chain variable domain;
Kabat et al., (1991) Sequences of Proteins of Immunological Interest, 5th Ed. Public Health
Service, National Institutes of Health, Bethesda, Md.) and/or those residues from a
"hypervariable loop" (i.e. residues 26-32 (L1), 50-52 (L2) and 91-96 (L3) in the light chain
variable domain and 26-32 (H1), 53-55 (H2) and 96-101 (H3) in the heavy chain variable
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An endpoint of inhibition is generally 75% of the control or less, preferably 50% of the
control or less, more preferably 25% of the control or less, and most preferably 10% of the
control or less. Generally, an endpoint of activation is at least 150% the control, preferably at
least two times the control, more preferably at least four times the control, and most preferably
at least 10 times the control.

“Specifically” or “selectively” binds, when referring to a ligand/receptor,
antibody/antigen, or other binding pair, indicates a binding reaction which is determinative of
the presence of the protein, e.g., TSLPR, in a heterogeneous population of proteins and/or other
biologics. Thus, under designated conditions, a specified ligand/antigen binds to a particular
receptor/antibody and does not bind in a significant amount to other proteins present in the
sample.

The antibody, or binding composition derived from the antigen-binding site of an
antibody, of the contemplated method binds to its antigen with an affinity that is at least two
fold greater, preferably at least ten times greater, more preferably at least 20-times greater, and
most preferably at least 100-times greater than the affinity with unrelated antigens. In a
preferred embodiment the antibody will have an affinity that is greater than about 10° liters/mol,
as determined, e.g., by Scatchard analysis (Munsen, et al. (1980) Analyt. Biochem. 107:220-
239).
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L655. 23A1 6&%‘2@@2 01/k 8.1 55.4 LB55.61C11.261 nouse 2a/k 26 260.2
LB55. 9H6. 3 a/k ND ND LB55.54A11. 3D6 nouse 2a/ ECALUSZ00p/083383
LB55. 45D12. 3A4

As used herein, the term “inflammatory disorder” refers to any disease or disorder

characterized by local inflammation at a site of injury or infection and includes, without
limitation, allergic inflammation, autoimmune diseases, and other disorders characterized by
undesired immune cell accumulation at a local tissue site.

As used herein, the term “immunomodulatory agent™ refers to natural or synthetic agents
that suppress or modulate an immune response. The immune response can be a humoral or
cellular response.  Immunomodulatory agents cncompass immunosuppressive or anti-
inflammatory agents.

“Immunosuppressive agents,” “immunosuppressive drugs,” or “immunosuppressants” as
used hercin are therapeutics that are used in immunosuppressive therapy to inhibit or prevent
activity of the immune system. Clinically they are used to prevent the rejection of transplanted
organs and tissues (e.g. bone marrow, heart, kidney, liver), and/or in the treatment of
autoimmune diseases or discases that are most likely of autoimmune origin (e.g. rheumatoid
arthritis, myasthenia gravis, systemic lupus erythematosus, ulcerative colitis, multiple sclerosis).
Immunosuppressive drugs can be classified into four groups: glucocorticoids cytostatics;
antibodies (including Biological Response Modifiers or DMARDs); drugs acting on
immunophilins; other drugs, including known chemotherpeutic agents used in the treatment of
proliferative disorders.  For multiple sclerosis, in particular, the antibodies of the present
invention can be administered in conjunction with a new class of myelin binding protein-like
therapeutics, known as copaxones.

“Anti-inflammatory agents” or “anti-inflammatory drugs”, is used to represent both
steroidal and non-steroidal therapeutics. Steroids, also known as corticosteroids, are drugs that
closely resemble cortisol, a hormone produced naturally by adrenal glands. Steroids are used as
the main treatment for certain inflammatory conditions, such as:  Systemic vasculitis
(inflammation of blood vessels); and Myositis (inflammation of muscle). Steroids might also
be used selectively to treat inflammatory conditions such as: rheumatoid arthritis (chronic
inflammatory arthritis occurring in joints on both sides of the body); systemic [upus
erythematosus (a generalized disease caused by abnormal immune system function); Sjégren's
syndrome (chronic disorder that causes dry eyes and a dry mouth).

Non-steroidal anti-inflammatory drugs, usually abbreviated to NSAIDs, are drugs with
analgesic, antipyretic and anti-inflammatory effects - they reduce pain, fever and inflammation.
The term "non-steroidal” is used to distinguish these drugs from steroids, which (amongst a
broad range of other cffects) have a similar eicosanoid-depressing, anti-inflammatory action.

NSAIDs are generally indicated for the symptomatic relief of the following conditions:
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HI. Generation of TSLPR Specific Antibodies
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various mammalian hosts, such as mice, rodents, primates, humans, etc. Description of
techniques for preparing such monoclonal antibodies may be found in, e.g., Stites, et al. (eds.)
BASIC AND CLINICAL IMMUNOLOGY (4th ed.) Lange Medical Publications, Los Altos, CA, and
references cited therein; Harlow and Lane (1988) ANTIBODIES: A LABORATORY MANUAL
CSH Press; Goding (1986) MONOCLONAL ANTIBODIES: PRINCIPLES AND PRACTICE (2d ed.)
Academic Press, New York, NY. Thus, monoclonal antibodies may be obtained by a variety of
techniques familiar to researchers skilled in the art. Typically, spleen cells from an animal
immunized with a desired antigen are immortalized, commonly by fusion with a myeloma cell.
See Kohler and Milstein (1976) Eur. J Immunol. 6:511-519. Alternative methods of

immortalization include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or
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other methods known in the art. See, ¢.g., Doyle, et al. (eds. 1994 and periodic supplements)
CELL AND TisSUE CULTURE: LABORATORY PROCEDURES, John Wiley and Sons, New York,
NY. Colonies arising from single immortalized cells are screened for production of antibodies
of the desired specificity and affinity for the antigen, and yield of the monoclonal antibodies
produced by such cells may be enhanced by various techniques. including injection into the
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
human B cells according, e.g., to the general protocol outlined by Huse, et al. (1989) Science
246:1275-1281.

Other suitable techniques involve selection of libraries of antibodies in phage or similar
vectors. See, e.g., Huse et al., Science 246:1275-1281 (1989); and Ward ct al., Naiure 341:544-
546 (1989). The polypeptides and antibodies of the present invention may be used with or
without modification, including chimeric or humanized antibodies. Frequently, the
polypeptides and antibodies will be labeled by joining, either covalently or non-covalently, a
substance which provides for a detectable signal. A wide variety of labels and conjugation
techniques are known and are reported extensively in both the scientific and patent literature.
Suitable labels include radionuclides, enzymes, substrates, cofactors, inhibitors, fluorescent
moieties, chemiluminescent moieties, magnetic particles, and the like. Patents teaching the use
of such labels include U.S. Patent Nos. 3,817.837; 3,850,752; 3,939,350; 3,996,345; 4.277,437;
4,275,149; and 4,366,241. Also, recombinant immunoglobulins may be produced, see Cabilly
U.S. Patent No. 4,816,567; and Queen et al. (1989) Proc. Nat'l Acad. Sci. USA 86:10029-
10033; or made in transgenic mice, see Mendez et al. (1997) Nature Genetics 15:146-156:; also
see Abgenix and Medarex technologies.

Antibodies or binding compositions against predetermined fragments of TSLPR can be
raised by immunization of animals with conjugates of the polypeptide, fragments, peptides, or
epitopes with carrier proteins. Monoclonal antibodies are prepared from cells secreting the
desired antibody. These antibodies can be screened for binding to normal or defective TSLPR.

These monoclonal antibodies will usually bind with at least a K4 olabout 1 uM, more usually at

least about 300 nM, typically at least about 30 nM, preferably at least about 10 nM, more
preferably at least about 3 nM or better, usually determined by ELISA.

IV, Humanization of TSLPR Specific Antibodies
Any suitable non-human antibody can be used as a source for the hypervariable region.

Sources for non-human antibodies include, but are not limited to, murine, Lagomorphs
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conpri si variabl e region conprising residues
SEEPID qﬂb@¥m8§§% ht chain variable region conprising residues

1-108 of SEQ M@lmacﬂkeqéencgh@rxﬂit@@lfﬂﬁlt‘fﬁlﬁﬁ@(@l&ﬂﬁi-’l@iPRl Aihdy are Bropared by
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TOTRG ot "isdurins RO RGBT e 55 boprs et TR haidiedy DNA, or
conser vabi ‘p%ﬁtiﬁe@dhésﬁs@CBu@H"vEt@an@sCLhQuﬁé%I@}'{gﬁple?‘&qetfens from, and/or insertions into
and/or substitutions of, residues within the amino acid sequences shown for the humanized anti-
TSLPR F(ab). Any combination of deletion, insertion, and substitution is made to arrive at the
final construct, provided that the final construct possesses the desired characteristics. The
amino acid changes also may alter post-translational processes of the humanized anti-TSLPR
antibody, such as changing the number or position of glycosylation sites.
A useful method for identification of certain residues or regions of the humanized anti-
TSLPR antibody polypeptide that are preferred locations for mutagenesis is called "alanine
scanning mutagenesis," as described by Cunningham and Wells (1989) Science 244: 1081-1085.
Here, a residue or group of target residues are identified (e.g., charged residues such as Arg,
Asp, His, Lys, and Glu) and replaced by a neutral or negatively charged amino acid (most
preferably alanine or polyalanine) to affect the interaction of the amino acids with TSLPR
antigen. The amino acid residues demonstrating functional sensitivity to the substitutions then
are refined by introducing further or other variants at, or for, the sites of substitution. Thus,
while the site for introducing an amino acid sequence variation is predetermined, the nature of
the mutation per se need not be predetermined. For example, to analyze the performance of a

mutation at a given site, Ala scanning or random mutagenesis is conducted at the target codon



a light chain variable region conprising residues 1-108 of SEQ ID NO
52 or SEQ ID NGO 54.conprising u_p to three conservatively nodified

am no aci dwhez%gm&ém i ;/aAn i solated nucleic acid encogj%ébqwg%g}

one of the heavy C riable regiop or the light ch
region of the binding conpound of claim 1. An expression vector

conpri si ng tdampnnual @k Cexa&gﬁdmun%ﬁk&naﬁﬁﬁ% ﬂi V%ﬂbbw(%gn L8 gr%”stéﬁen?qsfor the

sequences that are recogni zed by a host
t r ansf ect ¥3U% 1 Vithe vect or . A host cell conprising the expression

vector of cl aigpR, ugi apol ypept i de risin
culturing the host 3€?I h%%f arm ?n&cugfu %re&ﬁ/ ﬁ%@%éﬁﬁﬂ?%l Bisions
wher ei n tHegipgd enesthadoing ose rsine ¢o psfyﬁ)ﬂude&sﬁﬁch,lnmélel}@b&e@bp%% RGidues, as
pol ypepti ht 91. heav haln var.i abl e regions;
b’ eP 8P o€ IRk aleR Latbh T sbe, BT Guinas i o ¢ Brnples of
rredl um lernitha iusmdmmglncmd@mmﬂn@éd ehTRLER Mﬁ@é(ﬁ' Rithhé RLRGLNS methlonyl

conpound anti body fragnent selected fromt
group conIJs?Sls 5% tlﬁ n&}éoﬁjyntd%eggto P ApomHas e\ Jthecipgertiqnah Y8 121s efntlic énumamzed

di abody. amm,stn,mmsa mdMkcEle TRITiE R fishs, B eoRG

claims, fg, E}onbl nat i }tn wi th a pharnmaceut |tgéjl?€§ngf:cept agFSCejOiglgur anézlgdélfm'
di | uent. PRhaifefp @ V1 SFZERE i0§ énpdiyRegiidrgWhichgnepses tHeeseaofi halfaife of the
speci fi cahliyhiynt|s to the epitope on human TSLP that is bound by an
ant i body, corrprl sinr,, the CDR-Hl sequence of SED ID NO!. the CDR H2
sequence of SEgother or of vagiaut is hlealﬁ]DRaHﬁ sslgjueion eaddnt Fheb D MN heve BFQst

| D 140: 7 Jenc e

seauence%gg%%iéw%ﬁ% @3{3 '1 I% “fﬁ“qéigb’é’% t'B?‘}VSE’Qle\?Pj‘?lWG}OGed 6pd a

SEQ | Df NGt ffgent remdue l@sertléah laniﬁlﬂ Edmly Ogllal;ﬁitbgm Q’e?gﬂ_}_gﬁtgfrésaqu@hbshmnonal

t her eo tVgly inhibits the binding o to an

ant i body%ﬂﬂ egié’sn‘?%c? s %BR"W“‘?&'G‘EJ%nfB%PSof %E%Blfﬂi%@o&s arg fikso CoRtdHaplated.

sequence H}’beﬁE@bIIdDré@mQ ,res@diﬂs tdreFICORsiliR:sSRIYREE 6n %11@191 | %@Q Fre0 en%Fa(Hy
S

IDW?B%%L%&% uenceof SEQ ID NG 4, the eunce
of SEQ I B BAge th‘éiy SRy HREREe of SE0 | DNO O or SEQ | D
NO 74. Adother e o‘ﬂ%ﬁnﬁﬁ a&ﬁeuagbﬁldéMB CRmPRNG %he orH;eEl;l é&’ﬁﬁ%’?ﬁuon

TSLPR- bi ndi ng 1Ira gnent thereof, for the preparation o
to supprBEAT therihody o By Hering is BROETBIMEg 0 BEQUEMNEEIbbBrGTRlR% found

BP067O1PET 1 10s LA TR0 N BT Od B LR o b e pbasssent in the

61/ 042, o31@1baig1Glyze%twnoﬁsllt@e&s75tyg¢mw>elmat BAtnked ¥e0Iinked. SNTirkdd Wfers
<220> <221> source

<233> 1 noy BEPELRIOT DR ol Py TCHE R g eierTedepeide T

<400> 1 ’@pyp%ese%nctaaaspﬁi@gmﬁﬂgseﬁﬁé al )ésbé@dgzﬂﬂLX-tﬂi@&Qn 2k % 152511} “8no
acid except proline, are the recognition sequences for enzymatic attachment of the carbohydrate
moicty 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 >-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).
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E’{ | 1-‘r|h£| gﬁm <8 C(])g%) %e <% grq may d?ﬁ%’ﬁﬁori%r]ﬁ]ﬁia?eli gb]iogate binding of an antibody 1o 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. 74 In one embodiment, the methionine is
changed to alanine (A). Antibodies with such substitutions are subsequently screened to ensure
that the substitutions do not decrease TSLPR binding affinity to unacceptable levels.

Nucleic acid molecules encoding amino acid sequence variants of humanized TSLPR
specific antibody are prepared by a variety of methods known in the art. These methods
include, but are not limited to, isolation from a natural source (in the case of naturally occurring
amino acid sequence variants) or preparation by oligonucleotide-mediated (or site-dirccted)
mutagenesis, PCR mutagenesis, and cassette mutagenesis of an carlier prepared variant or a
non-variant version of humanized anti-TSLPR antibody.

Ordinarily, amino acid sequence variants of the humanized anti-TSLPR 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 amino acid residues in the candidate sequence that are identical with the
humanized anti-TSLPR 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, TgG, 1gD, 1gA, and IgE. Preferably, the antibody is an IgG antibody. Any isotype of [gG
can be used, including IgGy, IgGy, IgGs, and lgGs.  Variants of the IgG isotypes are also
contemplated. The humanized antibody may comprise sequences from more than one class or

isolype. Optimization of the necessary constant domain sequences to generatc the desired
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Sequence
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
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 o 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 certain mouse and human
variable heavy chain CDRs. Table 3 provides sequence identifier information for certain mouse

and human variablc light chain CDRs,
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source <223> PAdHR=" Desdr pffon pt-146tifi| |7é+3bseque~r5@e’15 Syni bl o
pepti de" hul3H5 51 1-116 26-35 50-65 68-105
m70LE8 55 1-119 26-36 51-66 99-108
h70E8 57 1-119 26-36 51-66 99-108
m34C11 59 1-119 26-35 50-66 GO-108
h54C11 61 1-119 26-35 50-66 99-108
m49A5 63 1-119 26-35 50-65 98-108
m4G8 65 1-121 26-35 50-65 98-110
m34At1l 67 1-119 26-35 5(-66 99-108
m6iC11 69 1-119 26-35 50-66 99-108
r18B3 71 1-117 26-35 50-66 99-106
Table 3
Light Chain Sequences and Domains
ANTIBODY SEQID |V, LIGHT CHAIN CDR RESIDUES
CLONE NO: RESIDUES { CDR-L1 CDR-L2 CDR-L3
ml3H5 50 1-108 24-34 50-56 89-97
hul3H5 52 i-108 24-34 50-56 89-97
m70E8 56 1-108 24-34 50-56 89-97
h70E8 58 1-108 24-34 50-56 89-97
m54C11 60 1-108 24-34 50-56 39-97
h54Cl11 62 1-108 24-34 50-56 89-97
m49A5 64 1-108 25-34 50-56 §9-97
m4G8 66 1-108 25-34 50-56 89-97
mo4All 68 1-107 25-34 50-56 £9-96
mb61C11 70 1-108 25-34 50-56 89-97
r18B3 72 1-107 25-34 50-56 89-96

The m13HS and hul3H5 CDR-HI sequence is GFSLSRYGVH (SEQ ID NO. 1). The
m13H5 and hul3H5 CDR-H2 sequence is VIWRSGSTDYNAAFMS (SEQ ID NO. 2). The
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hul3HS5 CDR-L3 is QQGQTLPWT (SEQ ID NO. 74).
The m13H3 variable heavy chain amino acid sequence is set forth in SEQ ID NO: 49,
The m13HS variable light chain amino acid sequence is set forth in SEQ ID NO: 50.
The hul3HS variable heavy chain amino acid sequence is set forth in SEQ ID NO: 51.
The hul3H5 variable light chain amino acid sequence is set forth in SEQ ID NO: 52.
Alternative sequences for the variable heavy chain of hul3HS5 can be found in SEQ ID
NO: 53 (Figure 3A). The amino acid at position 24 could be A or V. The amino acid at
position 48 could be V or L. The amino acid at position 49 could be A or G. The amino acid at
position 64 could be M or K. The amino acid at position 67 could be F or L. The amino acid at
position 71 could be R or Q. The amino acid at position 76 could be N or S. The amino acid at
position 78 could be L or V. The amino acid at position 97 could be R or K. The amine acid at
position 111 could be L or S. (The potential change at amino acid position 64 may alleviate
potential problems with Asn deamdation ormethionine oxidation.)
Alternative sequences for the variable light chain of hul3H5 can be found in SEQ ID
NO: 54 (Figure 3B). The amino acid at position 70 could be D or N. The amino acid at position
92 could be N or Q.  The potential change at position 70 could introuce an N-linked

gluycosylation site into the humanized antibody that is present in the murine antibody.

The m70E8 and hu70E8 CDR-H1 sequence is NYSITSGYSWP (SEQ ID NO. 7). The
m70E8 and hu70E§ CDR-H2 sequence is YIHSSGRTNYNPSLKS {SEQ ID NO. 8). The
m70ES and hu70E8 CDR-H3 sequence is SQLGLVFFAY (SEQID NO. 9.

The m70E8 and hu70E8 CDR-L1 sequence is KASQSVGANVA (SEQ ID NO. 10).
The m70E8 and hu70E8 CDR-L2 sequence is SASYRFS (SEQ ID NO. 11). The m70ES8 and
hu70E8 CDR-L3 sequence is QQYNSYPYT (SEQ ID NO. 12).

The m70ES variable heavy chain amino acid sequence is set forth in SEQ ID NO: 55.

The m70E8 variable light chain amino acid sequence is set forth in SEQ ID NO: 36.

The hu70E8 heavy chain amino acid sequence is set forth in SEQ ID NO: 57,

The hu70E8 light chain amino acid sequence is set forth in SEQ ID NO: 58.
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Leu Asn  and huS4C11 CDR-L3 sequence is QQYKSYPWT (SEQ ID NO. 18).
The m54C11 variable heavy chain amino acid sequence is set forth in SEQ ID NO: 59.
The m54C11 variable light chain amino acid sequence is set forth in SEQ ID NO: 60.
The hu54C11 heavy chain amino acid sequence is set forth in SEQ ID NO: 61.
The huS4C11 light chain amino acid sequence is set forth in SEQ ID NO: 62.

The m49A3S CDR-HI sequence is GFSLTTYGVH (SEQ ID NO. 19). The m49A5
CDR-H2 sequence is VIWRGGNTAYNPAFMS (SEQ ID NO. 20). The m49A5 CDR-H3
sequence is KSYYGYHAMGY (SEQ ID NO. 21).

The m49A5 CDR-LI sequence is ASQDISNYLN (SEQ ID NO. 22). The m49A5
CDR-L2 sequence is YTSRLHS (SEQ ID NO. 23). The m49A5 CDR-13 scquence is
QQANTLPWT (SEQ ID NO. 24).

The m49A5 variable heavy chain amino acid sequence is set forth in SEQ ID NO: 63.

The m49A5 variable light chain amino acid sequence is set forth in SEQ ID NO: 64.

The m4G8 CDR-H1 sequence is GFSLTIYGLH (SEQ ID NO. 25). The m4G8 CDR-
H2 sequence is VIWRGGSTDYNAAFMS (SEQ ID NO. 26). The m4G8 CDR-H3 sequence
is PYYDYDGNWYFDYV (SEQ ID NO. 27).

The m4G8 CDR-L1 sequence is ASQNVGTNVA, (SEQ ID NO. 28). The m4G8 CDR-
L2 sequence is SASSHCS (SEQ ID NO. 29). The m4G8 CDR-13 sequence is QQYNRYPLT
(SEQ ID NO. 30).

The m4G8 variable heavy chain amino acid sequence is set forth in SEQ ID NO: 65.

The m4G8 variable light chain amino acid sequence is set forth in SEQ ID NO: 66.

The m54A11 CDR-H1 sequence is GYSFTGYYIH (SEQ ID NO. 31). The m34A11
CDR-H2 sequence is RINPYNGATIYNPNFKD (SEQ ID NO. 32). The m54A11 CDR-H3
sequence is SYGYVNYFDY (SEQ ID NO. 33
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The m61C11 CDR-HI sequence is GYTFTSYNLH (SEQ ID NO. 37). The m61C11
CDR-H2 sequence is YIYPGLNGTLYNQKFRG (SEQ ID NO. 38). The m61C11 CDR-H3
sequence is SDYGKAWFAY (SEQ ID NO. 39).

The m61C11 CDR-LI sequence is ASQSIATKIH (SEQ ID NO. 40). The m61C11
CDR-L2 sequence is LGSESIS (SEQ ID NO. 41). The m61C11 CDR-L3 sequence is
QQSNRYPYT (SEQ ID NO. 42).

The m61C11 variable heavy chain amino acid sequence is set forth in SEQ ID NO: 69,

The m61C11 variable light chain amino acid sequence is set forth in SEQ ID NO: 70,

The r18B3 CDR-HI sequence is GFTFNNYWMT (SEQ ID NO. 43). The r18B3CDR-
H2 sequence is SITDTSGRTYYPDSVKG (SEQ ID NO. 44). The r18B3CDR-H3 sequence is
TLGGIPRD (SEQ ID NO. 45).

The r18B3 CDR-LI sequence is GSQNINNYLA (SEQ ID NO. 46). The r18B3CDR-
L2 sequence is KTNILQT (SEQ ID NO. 47). The r18B3CDR-L3 sequence is YQFNNGFT
(SEQ ID NO. 48).

The r18B3variable heavy chain amino acid sequence is set forth in SEQ ID NO: 71.

The r18B3variable light chain amino acid sequence is set forth in SEQ ID NO: 72.

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
belonging to another antibody class or subclass, as well as fragments of such antibodics, so long
as they exhibit the desired biological activity (U.S. Pat. No. 4,816,567; and Morrison et al.
(1984) Proc. Natl. Acad. Sci. USA 81: 6851-6855).

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,
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iglinAﬂil n;[%l:bgﬁﬁ%ierfg%e%ﬁgéﬁzg?gggtL&%inngirs. See 220 Milsan =1 o (1983} Nature 305:
537-39. Alternatively, bispecific antibodics 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, ef 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 Vi 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 antibodics 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 1gG4 constant domain, for example, may be used.

V. Biological Activity of Humanized Anti-TSLPR

Antibodies having the characteristics identified herein as being desirable in a humanized
anti-TSLPR antibody can be screened for inhibitory biologic activily in virro or for suitable
binding affinity. To screen for antibodics that bind to the epitope on human TSLPR 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 Lanc (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.

Alternatively, epitope mapping, e.g., as described in Champe et al. (1995) J. Biol. Chem.
270:1388-1394, can be performed to determine whether the antibody binds an epitope of
interest. "Alanine scanning mutagencsis," as described by Cunningham and Wells (1989)
Science 244: 1081-1085, or some other form of point mutagenesis of amino acid residues in
human TSLPR may also be used to determine the functional epitope for an anti-TSLPR

antibody of the present invention. Mutagenesis studies, however, may also reveal amino acid
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of human TSLPR is set forth in SEQ ID NO: 2 of US Patent No. 6,982,320 (GenBank
Accession No. ABE16323.1; see also GenBank Accession No. NP_071431). A series of
overlapping peptides encompassing the sequence of TSLPR 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 TSLPR 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, i.e. functional epitopes that involve amino acid residues that are not
contiguous along the primary sequence of the TSLPR 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., WO2005/044853),
molecular modeling and nuclear magnetic resonance (NMR} spectroscopy, including NMR
determination of the H-D exchange rates of labile amide hydrogens in TSLPR 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
stabilizing agent, e.g. glycerol at a concentration ranging from about 0.5% to about 20%. A
suitable salt, such as sodium chloride, lithium chloride or sodium citrate may also be desirable
in the precipitant solution, preferably in a concentration ranging from about 1 mM to about
1000 mM. The precipitant is preferably buffered to a pH of from about 3.0 to about 5.0,

preferably about 4.0. Specific buffers useful in the precipitant solution may vary and are well-
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and may be refined using computer software such as X-PLOR (Yale University, 1992,

distributed by Molecular Simulations, Inc.; see ¢.g. Blundell & Johnson (1985) Meth. Enzymol.
114 & 115, H. W. Wyckoff er al., eds., Academic Press; U.S. Patent Application Publication
No. 2004/0014194), and BUSTER (Bricogne (1993) 4cta Cryst. D49:37-60; Bricogne (1997)
Meth. Enzymol. 276A:361-423, Carter & Sweet, eds.: Roversi ef al. (2000) Acta Cryst.
D36:1313-1323), 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 TSLPR for
binding to the epitope, or by immunization of an animal with a peptide comprising a fragment
of human TSLPR comprising the epitope sequence. Antibodies that bind to the same functional
epitope might be expected to exhibit similar biological activities, such as blocking
receptor/ligand binding, and such activities can be confirmed by functional assays of the
antibodies.

Antibody affinities {e.g. for human TSLPR) may be determined using standard analysis.
Preferred humanized antibodies are those which bind human TSLPR with a Kp value of no
more than about 1x107; preferably no more than about 1x10%; more preferably no more than
about 1x10”%; and most preferably no more than about 1x107'9 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 TSLPR to bind its ligand. In one embodiment, the antibody and fragments thereof
useful in the present compositions and methods inhibit: hTSLP induced proliferation of a Baf-3
cell line transfected with hTSLP-receptor and IL-7Ralpha; hTSLP induced luciferase expression
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.
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TSLPR does not bind to proteins that do not comprise the TSLPR-derived sequences, ie.
“specificity” as used herein relates to TSLPR specificily, 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 TSLPR will typically bind to FLAG-h TSLPR, which is a fusion protcin comprising
TSLPR and a FLAG® peptide tag, but it does not bind to the FLAGY peptide tag alone or when

it is fused to a protein other than TSLPR.

VL. Pharmaceutical Compositions

To prepare pharmaceutical or sterile compositions, the antibody or fragment thereof is
admixed with a pharmaceutically acceptable carrier or excipient, see, e.g., Remingion'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, ef al. (2001} Goodman and Gilman’s The Pharmacological Basis of Therapeutics,
McGraw-Hill, New York, NY; Gennaro (2000) Remington: 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 al.
(eds.) (1990) Pharmaceutical Dosage Forms: Tablets, Marcel Dekker, NY; Lieberman, ef 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 EDs; (the dose therapeutically effective in 50% of the
population). The dose ratio between toxic and therapeutic effects is the therapeutic index and it
can be cxpressed as the ratio between LDsq and EDso. Antibodies exhibiting high therapeutic
indices are preferred. The data obtained from these cell culture assays and animal studies can

be used in formulating a range of dosage for use in humans. The dosage of such compounds
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the pharmaceutical composition or to practice the method of the present invention can be
carried out in a variety of conventional ways, such as oral ingestion, inhalation, topical
application or cutaneous, subcutaneous, intraperitoneal, parenteral, intraarterial or intravenous
injection. In one embodiment, the binding compound of the invention is administered
intravenously. In another embodiment, the binding compound of the invention is administered
subcutaneously.

Alternately, one may administer the antibody in a local rather than systemic manner, for
example, via injection of the antibody directly into an arthritic joint or pathogen-induced lesion
characterized by immunopathology, often in a depot or sustained release formulation.
Furthermore, one may administer the antibody in a targeted drug delivery system, for example,
in a liposome coated with a tissue-specific antibody, targeting, for example, arthritic joint or
pathogen-induced lesion characterized by immunopathology. The liposomes will be targeted to
and taken up selectively by the afflicted tissue.

Selecting an administration regimen for a therapeutic depends on several factors,
including the serum or tissue turnover rate of the entity, the level of symptoms, the
immunogenicity of the entity, and the accessibility of the target cells in the biological matrix.
Preferably, an administration regimen maximizes the amount of therapeutic delivered to the
patient consistent with an acceptable level of side effects. Accordingly, the amount of biologic
delivered depends in part on the particular entity and the severity of the condition being treated.
Guidance in selecting appropriate doses of antibodies, cytokines, and small molecules are
available (see, e.g., Wawrzynczak (1996) Antibody Therapy, Bios Scientific Pub. Ltd,
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, et al. (2003) New Engl. J. Med.
348:601-608; Milgrom, ef al. (1999) New Engl. J. Med, 341:1966-1973; Slamon, ef al. (2001)
New Engl. J. Med. 344:783-792; Beniaminovitz, et al. (2000) New Engl. J. Med. 342:613-619;
Ghosh, e al. (2003) New Engl. J. Med. 348:24-32; Lipsky, er al. (2000) New Engl. J. Med.
343:1594-1602).
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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 ug/kg body weight, more generally at least 0.2 ug’kg, most
generally at least 0.5 pg/kg, typically at least 1 ug/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 mg/kg (see, €.g., Yang, ef al. (2003) New Engl J. Med
349:427-434; Herold, et al. (2002) New Engl. J. Med. 346:1692-1698; Liu, ef 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, ¢.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.

As used herein, the term “therapeutically effective amount” or “effective amount” refers
to an amount of an anti-TSLPR antibody or fragment thereof, that when administered alone or

in combination with an additional therapeutic agent to a cell, tissue, or subject is effective to
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Artifici aherpROURNG QFFEARDT0seAéfbry 18 RUMBMed amounts of the active ingredients that result in
the therapeutic effect, whether administered in combination, serially or simultaneously. An
cffective amount of therapeutic will decrease the symptoms typically by at least 10%; usually by
at least 20%; preferably at least about 30%; more preferably at least 40%, and most preferably
by at least 30%.

Methods for co-administration or treatment with a second therapeutic agent, e.g., a
cytokine, steroid, chemotherapeutic agent, antibiotic, or radiation, are well known in the art, see,
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)
Pharmacotherapeutics 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-IR), 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 mornkeys, dogs, cats, rats,

mice, rabbits, guinea pigs, horses, and humans

ViI.  Antibody Production
For recombinant production of the antibodies of the present invention, the nucleic acids
encoding the two chains are isolated and inserted into one or more replicable vectors for further

cloning (amplification of the DNA) or for expression. DNA encoding the monoclonal antibody
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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 (Sf9) 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 antibodies 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 WO2005/040395. 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
maled 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-TSLPR 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 chains. These libraries of haploid strains can be
mated (or fused as spheroplasts) to produce a series of diploid yeast cells expressing a
combinatorial library of antibodies comprised of the various possible permutations of light and

heavy chains. The combinatorial library of antibodies can then be screened to determine
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VIII.  Uses

The present invention provides methods for using engineered anti-TSLPR for the
treatment and diagnosis of inflammatory disorders.

In a preferred embodiment, the inflammatory disorder is asthma.

In another preferred embodiment, the inflammatory disorder is an allergic inflammatory
disorder. In a preferred embodiment, the allergic inflammatory disorder is allergic
rhinosinusitis, allergic asthma, allergic conjunctivitis, or atopic dermatitis.

The present invention provides methods for using engineered anti-TSLPR for the
treatment and diagnosis of fibrosis, inflammatory bowel disease, Hodgkin’s lymphoma,
respiratory viral infections or other viral infections, rheumatoid arthritis, or any other disorder
characterized by inflammation at the site of injury.

The broad scope of this invention is best understood with reference to the following
examples, which are not intended to 1imit the inventions to the specific embodiments.

All citations herein are incorporated herein by reference to the same extent as if each
individual publication or patent application was specifically and individually indicated to be
incorporated by reference.

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.
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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 et 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 (sce, 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 Jor 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 ef al. (2001) Current 49A5Protocols 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 (sce, e.g., Coligan ef 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 ¢t al. (1994) Flow Cytometry Principles for Clinical Laboratory
Practice, John Wiley and Sons, Hoboken, NJ; 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, inchuding nucleic acid primers
and probes, polypeptides, and antibodies, for use, e.g., as diagnoslic reagents, are available
(Molecular Probes (2003) Catalogue, Molecular Probes, Inc., Eugene, OR; Sigma-Aldrich
(2003) Caralogue, St. Louis, MO).
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Example 2
Generation of Mouse Anti-TSLPR Antibodies

Mouse antibodies against human TSLPR were produced according to the following
protocol: five BALB/c mice were immunized in their right rear footpad with 5 micrograms of a
hTSLPR-Ig fusion in 50 microliters of Corixa MPL +TDM adjuvant (Sigma M6535-1VL) on
days 1,7, 33, 48, 77, 85, 92 and 99. On day 109, cells from both popliteal and inguinal nodes
were fused with myeloma cells (ATCC P3x63Ag8.653) using electrofusion.

The procedure resuited in the generation of approximately 28 hybridomas, including the
hybridomas producing the mouse antibodies described in Tables 4 and 6. The hybridoma
producing the mouse 13H3 antibody (designated LB55-13H5.2C3) was deposited with the
ATCC® (10801 University Boulevard, Manassas, VA 20110-2209 USA) on March 25, 2008,
and received ATCC® Deposit Designation PTA-9111.

Generation of TSLPR-Ig fusion: TSLPR fragment was ligated into a CMVGFP adeno
vector that already contained the C-terminal Ig and N-terminal flag. The TSLPR fragment was
cloned in between these two regions using the HindIII site. This clone was transfected in
HEK293 cells and TSLPR-Ig protein was affinity purified over a M2 anti-Flag antibody agarose

column using standard procedures.

Example 3
Generation of Rat Anti-TSLPR Antibody LB1.18B3
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Humanization of Anti-human TSLPR Antibodies

The humanization of mouse anti-human TSLPR antibody 13H5 was performed as
essentially as described in PCT patent application publications WO 2005/047324 and WO
2005/047326, which are incorporated by reference.

Variable light and heavy domains of the anti-TSLPR monoclonal antibody (13H5) were
cloned and fused to a human kappa light chain (CL domain) and human 1gG1 heavy chain
(CHI-hinge-CH2-CH3), respectively.

The amino acid sequence of the non-human VH domain was compared to a group of
three human VH germline amino acid Sequences; onc representative from each of subgroups
IGHVI, IGHV3 and IGHV4. The VH subgroups are listed in M.-P. Lefranc, "Nomenclature of
the Human Immunoglobulin Heavy (IGH) Genes", Experimental and Clinical Immunogenetics,
18:100-116, 2001. Mouse 13H5 antibody scored highest against human heavy chain germline
IGHV3-30 in subgroup VH-III.

For the mouse 13HS5, 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", Experimental
and Clinical Immunogenetics, 15:171-183, 1998 and M.-P. Lefranc, "Nomenclature of the
Human Immunoglobulin Kappa (IGK) Genes", Experimental and Clinical Immunogenetics,
18:161-174, 2001, The four subgroups also correspond to the four subgroups listed in Kabat ef
al. "Sequences of Proteins of Immunological Interest”, U. S. Department of Health and Human
Services, NIH Pub. 91-3242, 5th Ed., 1991, pp. 103-130. Mouse 13H5 antibody scored highest

against human light chain germline IGKV1-39 in subgroup VIk-1.
Once the target amino acid sequences of the variable heavy and light chains were

determined, plasmids encoding the full-length humanized antibody were generated. Codon-
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regions werc created; protein was generated and tested for binding. Testing demonstrated
affinity comparable to the parental antibody. There is a glycosylation site at position 69 of SEQ
ID NO:50. Glycosylation at this position is not required for binding of the antibody.
Humanization of the antibody removed the glycosylation.

An IgG4 isotype of the above described hul3H5 antibody can be created by replacing
the heavy chain constant region coding sequence for the human v1 chain with that of a vy 4
chain. A mutation (for example a point mutation at Ser241Pro based on Kabat numbering) can
be introduced into the hinge region of the ¥4 sequence to avoid formulation of half molecules
when the antibody is expressed and produced in cell culture.

Mouse antibodies 70E8 and 54C11 can be humanized according to the procedures
described above. Mouse 70E8 and 54C11 antibodies score the highest against human heavy
chain germline IGHV1-8 in subgroup VHL Mouse 70E8 and 54C11 antibodies score the
highest against human chain germline IGKV4-1 in subgroup VL-IV. Exemplary humanized

sequences for the variable regions of mouse 70E8 and 54C11 antibodies are provided in SEQ
ID NOS: 57-58 and 61-62.

Example 5
Determining of ECsy for Anti-Human TSLPR Antibodies Using ELISA

The ELISA measures the EC50 of certain mouse anti-TSLPR antibodies generated
according to Example 2 are reported on Table 4. The antibodies were purified from hybridoma
supernatants, and his-hTSLPR or ¢ TSLPR-Ig was used to determine binding affinity.

Generation of his-hTSLPR: A hTSLPR-ECTO-His having the amino acid sequence of
SEQ ID NO: 75 was ligated into the pCMV 1 vector to yield pPCMV1-hTSLPR-ECTO-
RGS6XHis, was transiently transfected in HEK293F cells and purified from the cell culture
medium using an IMAC column purchased fro GE Healtheare using standard procedures.
Briefly, the column was equilibrated in five column volumes of 10 mM imidazole, 0.5 M

sodium chloride, PBS pH 8.0. The culture medium was loaded into the IMAC column. The load
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\</2|00> 29 (13?%1 %:? %gcr)l Leu Gn Gn Sgr ySOPro Qu Vaﬁggaﬁ % T‘Mejgu

Val 1510152&d! Wagidialyzed f 20ndd sodiym awsted%r s@upscPly Sléhérhﬂsmﬁhevamntered

s Se Leu
ésg %/rp 2 géggcfg%%ltkﬁc?ﬁ W@issde?c,rngmxglw@ @0’]1 glrea%remeAks #%:e sa@k

Asp G n L%P@IY%bBS@B%@GQ_%/@dﬁEFSH_@HPMa Thr Met Thr Val Asp Lys Ser
ser Ala 1o Tyrpiliodo O i AR ST T Sept g e ngario r SEQ 1D
Ay Gy S8 Teandaingodiyg th apind agidGequette/ofISFRL DD AL 77 Ras h%d-!edvﬁ{o RO HirVidy
Ser Al a e ofg(j,‘% &p(pﬁgp%gt?yp%fg%aﬁgrl \%Eh I?erm;ga zg Ia\1/1l1st Cstermmal 1gG in pCMV-1)
vector to yield cTSLPR-Ig (Mam-Trans[FlagPreProTrypsm]DELTA2_NHP[Ig]). The vector
was transiently transfected in HEK293F cells and the ¢ TSLPR-IG protein was purified from the
cell culture medium using a Protein A Sepharsoe column purchased from GE Healthcare.
Briefly, 3 M NaCl was added to the supernatant. The pH was adjusted to 7.9-8.1 with 1M Tris
pH 9.0. The buffers used for the purification are as follows:
- Wash buffer: 4M NaCl with 50 mM borate, PH 8.0 (Buffer A)
- Elution buffer: 0.IM Na Citrate, PH 3.0 (Buffer B)
The Protein A Sepharose column was equilibrated with 5 CV of Buffer A. The culture medium
was loaded onto the Protein A column, The column was washed with 5-10 CV Buffer A, and
the protein was eluted with 5-6 CV Buffer B. 1M Tris PH 9.0 was added to neutralize each
fraction following elution, with a ratio of ~1:5 neutralizing buffer to fraction volume. The
fractions were dialyzed versus 1xPBS. The sample was filtered, protein concentration was

determined with OD280 nm measurements. The sample was analyzed by SDS-PAGE.

Materials:
Nunc Maxisorp 96U well Immunoplate . (Nunc #449824)
10X phosphate-buffered saline (PBS), pH 7.4 (Fisher # BP399-20)
Tween-20, cnzyme grade (Fisher # BP337-500)
Albumin, bovine serum (Sigma # A2153)

Coating Buffer: 1 pg/mL TSLP in PBS at 50 pL/well

Detection reagent: Goat anti-mouse IgG(H+L) — Jackson ImmunoResearch — 1 15-035-062

Substrate Solution: ABTS Peroxidase Substrate 1C (Kirkegaard & Perry Labs # 50-
66-00)



Asp Ile Val Met Thr Gn Ser Gn Lys Phe Met Ser Thr Ser Val Gy
151015 Asp Arg Val Ser Val Thr Cys Lys Ala Ser G n Asn Val Ay Thr
Asn 202530 Ile Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ser Pro Qu Al a
Leu Il e 3540289/T4824Ser Ala Ser Tyr Arg Tyr Ser Gy Val PPIASHYpIIEAES
Phe Thr @y 505560 Ser Ay Ser Ay TH# Asp Phe Thr Leu Thr Ile Thr
Asn Val G n Ser 65707580 Gu Asp Leu Ala Qu Tyr Phe Cys G n G n Tyr
Lys Ser Tyr Pro Trp 859095 Thr Phe Ay Ay Ay Thr Lys Leu Qu lle
Lys Arg ENISA GNLeH anBRPROAAheRe PRRIOPE BsA2d 852 1lRer202> PRT <213>
Artificial Sequence <220> <221> source <223> /note="Description of
artificial sequence: Synthetic polypeptide" <400> 61 Gn Val Gn Leu
Val G u BerSACWasikByfféd: \wB&0.03%alTweaen2fro Ay Arg 151015 Ser Leu Arg
Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Thr Asp Tyr 202530 Ala lle
Hs Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Gu Trp Val 354045 Al a
Ile Ile EqgpRen: Ser Asn Ay Asn Thr Asn Cys Asp G n Lys Phe 505560
Lys Asp Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65707580 Leu Mofechst DagpesSsanwasberd@d Al a G u Asp Thr Ala Val Tyr Tyr
Cys 859095 Al oﬁrcgla15§5v1€tfbgd'e¥%ll\/la-§mpngc fFoemy Leu Ala Tyr Trp Ay
Gn dy 100105110 Thr Leu Val Thr Val § Ser 115 BP06791seq <210>62

<211> 108
Protocol:

Coating of plates was performed as follows: TSLPR (50 ng per well) in PBS was
incubated at 4°C overnight. Plates were washed with 1 cycle (3 washes/cycle) on a Molecular
Devices plate washer. Antibody was then titrated across a row of eight wells in the range of
3000 ng/mL to 0.4572 ng/mL using serial 3-fold dilutions and incubated for 60 min. at 25°C.
Plates were washed for 1 cycle, HRP-goat anti- mouse) (1:2,000 dilution) was added at 0.05

mL/well and incubated for 60 min at 25°C. Plates were washed for 1 cycles . ABTS substrate
was added at 0.05 mL/well and incubated 10 min at 25C. Plates read at) or A405 nm-

Table 4 shows the results of the ELISA analysis.



<212> PRT <213> Artificial Sequence <220> <221> source <223> )
/I note="Description of artificial sequence: Synthetic pol ypeptide
<400> 62 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val

Gy
Thr
Leu
Arg
Ser
Tyr
Ile
sp.
Ser
Thr
Leu
Asn
Lys
Thr
Al a

1510
Asn
Leu
Phe
Ser
Lys
Lys
<400
Gn
Thr

Au ]

Pro
Ser
Al a
Met

15WRIBPUAN2Y/al Thr 1l e Thr QIS Lys Al a Ser G n PASUSgo/0833%3
202530 Ile Ala Trp Tyr G n Gh Lys Pro Gy Lys Ala Pro Lys
Il e 354045 Tyr Ser Ala Ser Tyrr‘ﬁg Tyr Ser Ay Val Pro Ser
Ser Ay 505560 Ser Ay Ser hir Asp Phe Thr Leu Thr Ile
Leu G n Pro 65707580EGH WV ahsf erremAdcaBﬂHLm(r Tyr C&ys @n Gn

ser—Fy+—Pro—TFrp—859095—TFhr he— G-y G-n Gu
Arg 100105 <21p>63 BP06791se :s-h?r 119 <2 Il?T <213> Mus
:>63GinVaIGnLeuLysGing IOGE 5 | Gn Pro
151015 Ser Leu! Ser Ilie Thr Lys aI Ser ?le Ser| Leu

T OOY

La598lE3 a0 45| popsadl G Trp ABd Gy Gy ASBO.Thr Ald Tyr
LES530E8 (A8 obamtysesdy Gy | ey 962 | le| Thr | ye58Asp Asr Ser

IAA=AT

G555, £ 1 pp b meatsey 75 galk ys MetSAsn Ser leu 163 Ala Asp Asp

LES5AGE206 ¢ ok mouse 45305 | ys 188 Ser| Tyr TyB1GQy Tyr| Hi s

TbeoRag g | Segcies;|dsotyre M| (rzwl)n nl Ser P&ﬂgfﬂﬂ vy Lys Ay

LES5H5 263, o | mguse (3 (2100051106 >1
| B55.40A5 2F9 mouse | “G1/k 417 5.9
LB55.23A11.2F7 mouse | Gi/k 8.1 55.4
LB55.61C11.2B1 mouse | 2a/k 26 260.2
LB55.9HB.3A5 mouse | 2a/k ND ND
LB55.54A11.3D6 mouse | 2alk 45.8 7.5
LB55.45D12,3A4 mouse | 2alk ND ND
LB55.16C7.2A8 mouse | 2a/k ND ND
LB55.30810.2E11 mouse | 2ak 71.3 474.9
LB55.64E10.1B10 mouse 2alk 29 1184
LB55.38E8.2H1 mouse | G1/k ND ND

The antibody generated by hybridoma LB18.22D5 was generated using cyno-TSLPR as

an antigen. All other antibodies were generated using human-TSLPR as an antigen.

Example 6
Affinity Of Anti-human TSLPR Antibodies For Human And Cyno TSLP

The kinetic binding activities of the mouse anti human TSLPR antibody 13HS5, chimeric
anti-human TSLPR 13H35 antibody, rat anti-human TSLPR antibody 18B3, and mouse anti-
human TSLPR antibody 70E8 against both human (hu) and cynomolgus monkey (cyno) TSLPR
were measured by surface plasmon resonance using a BlAcore T100 system (BlAcore AB,
Upsalla, Sweden). Approximately 70RUs 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 30uL/min. Antibodies
at varying concenirations ranging from 0.01 to 600 nM were injected over the immobilized hu
or cyno TSLP surfaces at a flow rate of 30uL/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
respectively) at a flow rate of 75 uL/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



Thr

Sp.
Ser

Leu

Ser Val Thr Val Ser Ser 115 <210>64 <211> 109 <212> PRT <213> Muis
BP06791seq <400> 64 Asp Ile Gn Met Thr Gn Thr Thr Ser Ser Leu
Ala Ser Leu Ay 151015 Asp Arg Val Thr Ile Asn Cys Arg Al a Ser
Asp | | EOSP/IMEA+ Tyr 202530 Leu Asn Tip Tyr G n G n PAIAISPHS0IRSH

Thr Val Lys Leu Leu Ile 354045 Ty¥ Tyr Thr Ser Ar gTheuAsHl s_I_SerS
Val r Phe. Ser .G 560 ’ r Ser
Thr I ‘%I@%rd gsetﬁesll}o‘@d C?lall??%g Bte@] ‘i‘ﬂ‘){}hépb’]‘&%m,é@né ﬁfhfnofl? ugitpgp the
G n GlAcAdleatida Roffare Lekidr DOYI p 859095 Thr Phe Ay Ay Gy Thr
Leu Gu Ile Lys Arg Thr 100105 <210>65 <211> 121 <212> PRT <213>
Sp. <400> 65 G n Val Gn Leu Lys abk Ser Ay Pro Ay Leu Val Gn
Ser G n 151015 Ser Leu Ser Il @rdbde @usyditr Val Ser Gy Phe Ser
Thr Ile Tyr 202530 BP06791seq Gy Leu H| s Trp Val Arg G n Ser
Gy Lys Ay Leu Gu Trp Leu 354045 Gy Val Ile Trp Arg Ay Gy
Thr P ‘
Asp
Tyr AsthIy “Asn Trp Tyr|Phe j N Fp Gy 10010
chim g
13H5 52ABW n=2 P405A 13.4 136 102 20 07
13HS 55ABS n= 21.2 78 37 21 0.8
18B3 | PAB1380/46ABM | n=2 18.1 15 8 15 02
70E8 41ABW n= 15.2 120 79 21 08
- cyTSLP R-
chim hig
13H5 52ABW n=2 P749 46 172 374 28 1.1
13H5 55ABS =6 8.0 71 89 27 1.0
18B3 | PAB1380/46ABM | n=2 7.7 7804 10135 | 13 0.2
70E8 41ABW n=2 & No binding observed
Examplc 7

Proliferation Bioassay For The Assessment Of Neutralizing Anti-TSLPR Antibody

The ability of a monoclonal antibody to biologically neutralize TSLPR was assessed by
the application of short-term proliferation bioassays that utilize cells which express recombinant
The transfectant Ba/F3-hTSLPR (Ba/F3-
hTSLPR-hIL7Ra) cells and Ba/F3-cyTSLPR (Ba/F3-cTSLPR-cIL7Ra) proliferate in response to
hTSLP or cTSLP respectively and the response can be inhibited by a ncutralizing anti-TSLPR

human or non-human primate TSLP receptors.

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 ECs(. 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.




Al a
PRT
Met
Ser
Ay
Ser
Ay
Leu
Phe
119
Pro
Al a
Gn
Tyr
Ser
Met

@y Thr Thr Val Thr Val Ser Ser 115120 <210>66 <211> 109 <212>
<213> Mus sp. <400> 66 Asp Ile Val Met Thr G n Ser G n Lys Phe
Ser Thr Ser Val Ay 151015 Asp Arg Val Ser Val Thr Cys Lys Al a
G n AsSWOZAY/1@34 Thr Asn 202530 Val Ala Trp Tyr G n RGTUS2409/085383
Gn Ser Pro Lys Pro Leu Ile 354048 BP06791seq Tyr Ser Al a Ser

Hi s s S 55 er G y Ser
Thr % D P%/ﬁﬁf:anﬁfaﬂa”f‘ﬁ?relf?ﬁg‘“%@%d &gﬁ’ WE G‘g% ‘%éfﬂ b“%/? 4 galf @fﬁmpéibuM
Al a Q-tieibytodh@olys nnL @lowabe, AN, A §w1c13rn%tk§%n§&%0%§d Hr

Thr Thr Lys Leu Qu Val Arg Arg 10010 10>67 <211

<212§1‘Pﬁ§rgﬂ<213> Mis sp. <400> 67 Gu Val Gn Leu Gn @ n Ser Ay
Gu Leu V@a/%)’ﬁrone@att%ﬁQm&ls?ay;%@%é‘foﬁ‘ﬁfedvﬂlRﬂ‘i‘?‘lfltii()e &ﬁl °/'-¥e§a1 calf
Ser Ser Phe Thr 02530 Tyr

Ser HP@W%Q WMy &-rgegapiogthagl 2 m Liqletamﬂhﬁl NE| %/w\LgJemk:é uAslrepquycm

Lou 7ot vare Ay iy Bolimela et B RiforpRRigly oY 60 et SrdeEeq

A u VadpatdiignsSelr reagmtSThnrd &2l suShansibap uShze ke appi@pridiy bidkysay Qd&dium. The

859095 Alagsase‘rvglu%eeris -Il-gﬁ ng I}Qr-lv-% \{agratlons o;rgn arﬂ?ﬁTéprR -[;thbody or glt}l/-C]GSLPR are

Ay

pre-incubated with Ba/F3-hTSLPR cells or Ba/F3-cTSLPR cells respectively for 30-60 minutes
at room temperature, hTSLPR (2 ng) or ¢TSLP (1ng) is added to the wells following the the
antibody-cell 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
ODs70.600 s 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 uL. Serial
dilutions of 1.3 were made by titrating 25:50 pl. in bioassay medium across wells, leaving 50
uL/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
uL. Serial dilutions of 1:3 were made by titrating 25:50 uL in bioassay medium across wells,
leaving 50 pL per well. Ba/F3 cells were suspended at the appropriate density for plating at 50
pL per well, and added to the wells containing the titrated antibody. TSLP at the appropriate
concentration was added at 50 pL per well following the antibody-cell 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 6.

Table 6
Inhibition Of Proliferation
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100105110 Thr Leu Val Thr Val Ser Ala 115 BP06791seq <210>70 <211>
109 <212> PRT <213> Mus sp. <400> 70 Asp Ile Leu Leu Thr Gn Ser Pro
Ala Ile Leu Ser Val Ser Pro Gy 151015 du Arg Val Ser Phe Ser %/s
Arg Al a SeVWO@W 1884 |1 e Ala Thr Lys 202530 Ile H s Trp PRIFUSEH0Y/03I3E
Arg Thr Asp His Ser Pro Arg Leu Leu 1¥e 354045 G n Leu dy Ser Qu
Ser Ile Ser Ay Ile Pro Ser Arg Phe Ser Ay 505560 Ser Gy Ser Ay
Thr Asp Phe Thr Phe Thr Ile Asn Ser Val GQu Ser 65707580 A u Asp Ile
Ala Val Tyr Tyr Cys Gn Gn Ser Asn Arg Tyr Pro Tyr 859095 Thr Phe
Gy Ay Ay Thr Lys Leu Gu Val Lys Arg Thr 100105 <210>71 <211> 117
<212> PRT <213> Rattus sp. <400> 71 Qu Val Gn Leu Val Qu Ser Gy
Gy Ay Leu Val Gn Pro Gy Arg Page 41 BP06791seq 151015 Ser Leu
Arg Leu Ser Cys Val Ala Ser Ay Phe Thr Phe Asn Asn Tyr 202530 Trp
Met Thr Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp Val 354045

oS! L s AT PRl o B 2B ST o
Tyr 6570758pirik- et SdoPe,Metwiie apBhirehuerd th¥s8 skilled G theAsP THIRY spbific ThtbodiMlents
Tyr Oys 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 pertineﬁt 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.



859095 Thr Lys Thr Leu Ay Gy Ile Pro Arg Asp Trp Ay Gn dvy Val
Met 100105110 Val Thr Val Ser Ser 115 <210>72 <211> 108 <212> PRT
<213> Rattus sp. <400> 72 Asn Ile Gn Leu Thr Gn Ser Pro Ser Leu Leu
Ser Ala Ser Val dy 151015 Asp Ar% Val Thr Leu Ser Cys Lys Ay Ser
Gn Asn lle Asn Asn Tyr O BP06791seq
202530 Leu Ala Trp Tyr Gn An Lys Leu Ay Qu Ala Pro Lys Leu Leu
Il e 354045 Phe Lys Thr Asn Ile Leu Gn Thr Ay Ile Pro Leu Arg Phe
Ser Ay 505560 Ser Ay Ser Ay Thr Asp Tyr Thr Leu Thr Ile Ser Ser
Leu H's Cys 65707580 G u Asp Leu Ala Thr Tyr Tyr Cys Tyr G n Phe Asn
Asn Ay Phe Thr 859095 Phe Gy Pro Ay Thr Lys Leu GQu Leu Lys Arg
Thr 100105 <210>73 <211>16 <212> PRT <213> Artificial Sequence <220>

<221> so\g c_g <(r21c2f§§mén§t e="Description of artificial sequence:
Synt het i ﬁf) E)S( 450> 73 val Ile Trp Arg Ser Gy Ser Thr Asp Tyr
Asn Ala Ala Phe Lys Ser 151015 <210>74 <211>9 <212> PRT <213>
Artifi CIJ?‘_' Szg gﬂ%ﬂ&%m@%@ %Zt%ﬂi&%alﬁ%%—%? hu%%g;_ﬁl c%oufsi?R_,_co;n_prisin_g;
the CDR-HI sequence of SEQ ID NO:1, the CDR-H2 sequence of SEQ ID NO:2,
and the CDR-H3 sequence of SEQ ID NO:3 or SEQ ID NO:73; and
the CDR-L1 sequence of SEQ ID NO:4, the CDR-L2 sequence of SEQ ID NO:5,
and the CDR-L3 sequence of SEQ ID NO:6 or SEQ ID NO:74.

2. The binding compound of claim 1, comprising: B

a heavy chain variable region comprising residues 1-116 of SEQ ID NO; 53; and
a light chain variable region comprising residues 1-108 of SEQ ID NO: 54.

3. The binding compound of claim 1, comprising:
a heavy chain variable region comprising residues 1-1168 of SEQ ID NO: 51; and
a light chain variable region comprising residues 1-108 of SEQ ID NG: 52,

4, The binding compound of claim_l, comprising:
a heavy chain variable region comprising residues 1-116 of SEQ ID NO: 51 or
SEQ ID NO: 53 romprising up to three conservatively modified amino acid residues; and _
a light chain variable region comprising residues 1-108 of SEQ ID NO: 52 or -

SEQ ID NO: 54 comprising up to three conservatively modified amino acid residues.

3. An isolated nucleic acid encoding at least one of the heavy chain variable region

or the light chain variable region of the binding compound of claim 1.
6.  _Anexpression vector comprising the nucleic acid of Claim 5 operably linked to
control sequences that are recognized by a host cell when the host cell is transfected with

the vector.

A A host cell comprising the expression vector of claim 6,



<223> /note="Description of artificial sequence: Synthetic peptide"
<400> 74 Gn Gn @y Gn Thr Leu Pro Trp Thr 15 <210>75 <211>6 <212>
PRT <213> Artificial Sequence <220> <221> source <223>

I note="Description of artificial sequence: Synthetic 6xH s tag" <400>
75 Hs Hs Hs Hs His Hs 15 =)\

9. . A method of producing a polypeptide comprising:

culturing the host cell of claim 7 in culture medium under conditions wherein the
nucleic acid sequence is expressed, thereby producing polypeptides comprising the light
or heavy chain variable regions; and o

recovering the polypeptides from the host cell or culture medium.

10.  The binding compound of Claim 1, wherein the binding compound is a TSL.PR-_
binding antibody {ragment selected from the group consisting of Fab, Fab’, Fab’-SH, Fv,
scFv, F(ab®):, and a diabody.

1}. A composition comprising the binding compound of claim I, in combination with

a pharmaceutically acceptable carrier or diluent,

12.  An antibody or antigen binding fragment thereof that specifically binds to ~
the epitope on human TSLP that is bound by an antibody enmprising; the CDR-HIL -
sequence of SEQ ID NO:1. the CDR-H2 seauence of SEQ 1D NO:2, and the CDR-H3
‘ sequence of SEQ ID NO:3 or SEO 1D N(O:73 and the CDR-L1 sequence of SEQ (D
NO:4, the CDR-L2 sequenge of SEQ ID NO:5. and the CDR-L3 sequence of SEQ D
NO:6 or SEQ ID NO:74.

13.  Anantibody or antigen binding fragment thereof that competitively
inhibits the binding of TSLPR to an antibody compiising: the CDR-HI sequence of SEQ
ID NO:1, the CDR-H2 sequence of SEQ 1D NO:2, and the CDR-H3 sequence of SEQ ID
NO:3 or SEQ ID NO:73 and the CDR-L1 segnence of SEQ ID NO:4, the CDR-L2

‘ sequence of SEQ 1D NO:5, and the CDR-L3 sequence of SEQ ID NO:6 or SEQ [D

NO:74.

14,  The use of the binding compound of claim 1, or a TSLPR-binding

fragment thereof, for the preparation of a medicament to suppress an immune response,



