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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
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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



3 chain variable region conprising at | east one CDR sequence sel ected
fromthe group consisting of SEQID NGs: 4, 5, 6, 74, 10, 11, 12, 16,
17, 18, 22u0230086h24 28, 29, 30, 34, 35, 36, 40, 41, 42, 4

48, or a variant of any said sequence, I n anot hePrCAJrZ%%%{O%%g%,
the invention conprises a binding conmpound that specifically binds

human TSL PR éoWp ithsitnggenigity ofithe laedisidican e sandst bad - 0 :
vari abl e ﬁﬁi%@.”re@éate% TSLPR- bi ndi né:;iff_r agnent ¢ herg%@?@g%fbggﬁgg{?ydegﬁ% from

vari abl e regl Sn Borpr S AduRany wsds igibe EPRrY 8y e rfodnemine cbpdnder @inst the
t he groupthempsitstdnnbodyt SQ 4nDnMRie rispod 7y 8 13,. 14, 15,

19, 20, 24,25, 29, 27 3L 32, 33 30 st pllosdior Bersbiic Gicagy 't a
variant of any saf & PSEqURARE! anaplylactic yesaensk eesmacnemanhitabeYorlsitg Rduce the
chai n var inabhmgegghos 88erd alitlodRs Bh R ragnent thereof, said |ight

chain varjable re il}((;(?’l}_ coerrpri si ngsg}tl%?‘yeegg?g Brﬁglq%ﬁﬁ 0&8&%&@“@@%t @gwhich
from t he YPOp2E#NE regtans gvess fuseOvitDhNGsn cehstant re@ionZALiﬂ&,al_](lggﬁg;ﬁ,%&%aﬂ.

17, 18, 22ad28:i 244 $4343993 et 1300 11381440y 41, 42, 46, 47
48, or a variant of any said se(fgféfhglel?d injected W‘i%héﬁ'gﬁﬁgbw@%@@ﬁmﬂms

the i nvertfdrPicprpisiagesgianbindiopg sonpenthehida) rSpask bir&ud %aBLOE buman

human TSLRR. 1 sings .6l t..l east.one, anti body heavy
vari abl e raegi? gnm%élﬁg %gﬁt&;k) %ll%ntéileﬁ e‘?tf"a?g‘?fetﬁ? cpivsriadant Fyaig oméasychodidgheric

vari abl e an8ppdis ncayrspiflirssinttdn atwir@aSinniuee %ﬁg&%&e sel ected from

t he group conzti §Stigr%??lf %@%}2) NGs: 1, % , [, 8, 9, 13, 14, 15,

19, 20, 21, 25, 28"FFY ¥V thayonmplemapgiritggleicaBiningd ragith BDRPMods of

vari ant ofrigy deiids SEAMSAARs bRABGe (il : ne. anti bady |ight |

chain varécﬁb{ Zf‘i‘i ion or a TSLPR- gisntgi)oggﬁt ﬂroggﬁfﬁeorll%)cufeﬁ'er SF,Oréaff’EigF’iﬁw&of

chai n vartaB g‘i’(&’ﬁ VENPRmEn fgpraqwdrksadite .t inondGDRSE] WQE e Ble b Sfriher
16

from t hc nghiahge esdest Shh f i\ 74, 10, 11, 12, ,
17, 18, 2. 23 4 %8%830 gé&%@ﬁ%%‘@;@g%w@& g%‘r?”ziz‘fﬂfh@@,yemeiathd(wsz;)

48, or aSG&rGea: 15%34‘arﬂp"§3a¢1d @8y lepoexchanges may moB OBy %Q?%Lgﬁ%},ﬁbod
t he i nveRsdhQqRe g%ggg)[,jnag@ oé%jn’i‘%i ng con@?%gnd t hat sgeci fi‘cal 'y binds Y
human TSLPR conpri si ng: ﬁ?l AT TP AS AUEREY Lhorigiey Chanaes inc frainework residues
vari abl e(lfdgresiuerine TELRRDR habipngpfoin 8MBithad AR 3ha, JEAYY. Shai n
vari abl epf.e0i 00 cOML LS| n%. at I}%gt tpree CDR sequence sel ecte 1y o
the gr oug@c}:{onm sting of SSEWYD et et pl. ($9913 . fpgnmupl. 187:1909. 19/hiid 4he B of
19, 20, R 2626 an® TranRdori8 2esi@B: pd. 39 4 and 45, or a
variant of any said se uencé;_ gsr;d (|pi )er‘éa?_l%fiegls? rgtﬁ%begn?f?g%@“ﬁdgmtw"dy
chain variapie FageehrapTtes fids Bitfisilhe predicr dgrmmicutanecqefce wall @slli @hhe
chai n vamtibbdyewhie gicQlasi @ d; S east . thr.ee CDR sequence sel ected
fromthe g@g%p cansj stin _ofuﬂég(%d IQ(;III)néI{@c§ b}élo%?a?’dj,mpf 1e510¢¢ P18 Qyeen gial.
17, 18, $289)7%0c Ml degad. Boi. Usd 8634002850186 a4, (1921) Ade. X Ahd 3RS s
48, or B8R addk 1R i Gh: SEf ce ) | n anot her enbodi nent,
the invention corrprlggg)sh?glﬁﬁ ‘?L%gg/g%}n@gaﬁdgﬂﬁat speci fically binds
human TSLPR défprdisentieyention plat'idbsaaﬁéngﬁlﬁereaI’HSILH?RCEY]tiB&EfV%dgE%' Hereof ¢

. . . . [ et
vari abl enfi£8hL20-° LPR- bi,ndi ng_fragment thereof, "sai eavy cRAA
vari abl enregi onwé%nr%aﬁguggytahggi%g%aé“ s@igerdprées set forth in SEQ

ID NGs: 1, 2, and 3, or variants of any said sequences; and (ii) at
WO 2009/ 100324PCT/ US2009/ 033383 4 | east one anti body |ight chain
vari abl e region of a TSLPRDIMYIAYY OFag#eANVENEI®Yf, said |ight chain

vari abl e regifbaineamphictimphsek ASHEJAS nces forth in SEQ
ID NCs: 4, 5 and{n% or ga?iantls oes%éﬁgz‘?@%séﬁa%ﬁﬁ@» I n

anot her enboth 4R ; ’O‘PH@% Hipdntangon eqmmism:ehinéingicmdpcn_g]dM’Q%éﬁﬁaﬂy binds
Cequonce. of S0 1D KB 6 3 BER o BR ke’ SOt acbhlotosieman Ry o
SEQ I D %@8@8 glﬁg@elvéhqrwﬁ saidhwawofhairaveiably eegmi%drﬁprmﬁ WEeREE ofE cBRQ I D
NO 3 or seqEQck RINQ /B riant . of reof - and the CDR-L1 sequence
of SEQ |e§ NG 4 or a %’%‘ﬁﬁ%ﬁ%‘l@%%lﬁ&g@&#%ﬁ EoNesA. E23.98qUidne.e 3014, 36Q 9, D
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 thereof. sajd light



I n anot her enbodi nent, the invention conprises a binding conpound
that specifically binds human TSLPR conprising: (i) at |east one
anti body hgawsligdp variable region or a TSLPR-bi ndin

thereof, said heavy chain variable region conprising t%eéilgﬁﬁg@%w
sequences set forth in SEQ ID NGs: 19, 20 and 21, or variants of any

sai d sequetidyariahlsdegion Jorgmisingas teaivac MR LaMhck sOBleCRA, ﬂ1evggédpaé%h?lsﬁng
regi on of ,gq i pdi ng, fr, t h f, said light chai

vari abl e ?eg?@r%ﬁ&dr%b?’?ﬁé ?h?g‘ic tlﬁgﬂ?ﬂ#elé %E)E?gsj@q%%r%e%& 813C 84.t39, Bth 48FNQ, 42,
| D NOs: 2%, 4273ndA8l 24 vadant vBariyanidse@fenaly sai d sequences. I'n
anot her errbodil;p,zlr\tth th idnvent' on conprises a binding conpound that
specifically binds ?ﬁFﬂﬁ’ﬁ TEPPRICIGKTTICE Forgprises § bidingeastponmithanbediteyly

heavy chabindstamaaliSe PRe@h@hisab: = bLnd] | nt thereof, said
Fei e Dl e
forth in KB Irageienizhergg{gsapzheayy chear vaiable refioraeymF R at least one CDR
sequencesSseqadnde €didc) : 9/.0333 | east one
. G o MR D O T SEOTEIRTr kg Seriant, 5. 19

ant i body Iight chai n vari abl e region
thereof , atl 25 #he7cHabh 35a37.48) 39, regiand e5mnivaiing of AS, Stﬂmszg&ue?@? and

sequences;isati : NGs:. 28, 29 an 0, or variants of any
sai d seqﬁgﬁceggspé&eqnilg?dﬁ%g% 6V SG?grlrcﬁlrﬂr,ad]{Sié)Ri'WV@ﬁg flegmens tipréctesid

<(31_ ;)i ndi lndigébﬁ%hﬁbumablhaegi@pmiﬁrﬁsmgﬁt &a@bﬂ@@Dﬁb@&ﬁbﬂﬁe‘fﬁteﬁ% ih%igp&:p

i) at . [ eav in variable region or a

TSLPR- bi ﬁﬁﬁﬁﬁﬁgﬁééﬁ@@c}%%?ﬁﬁy 7 i) hdavip: & haliBn22:28i 218, 2%50,88, 35, 36,
conpri si g, 4ha2146 ¢aDR, sLAUBNEESE 3P taill Uublnd.n SEQ I'D NOs: 31,32 and
33, or vari anﬁ of anl?\; sai d sequences; and (ii) at |east one antibody
light chain vaFfiefieEe Bﬁcﬁ@ﬁmo‘fhewvrskmnmmmagamdiagcmmouhheraegfeciﬁaaiyd
|i ght chairmis Wamh@DEEPRE 86t SkiGO P st Bl LR&SiLAY B8 .sequences set
forth in ;[éEé I DJ\ICB: 34, 511§gﬁgﬂj’ fggh%r%n{é/g&?}bég Eeaﬁc%w%%& region or a
sequences > R-binding agmest Heicot tid deavyrehyin tvindabilanegioh icoMpE OAPAH 18RS CDR
bi ndi ng e@iBRYNRHE L LE YA o] TSLPR conprising: (i

at |east one ant iebtg(gsoﬁgg{;/ rt)fé?ﬁ%ﬂ%@%c%%@%&soﬁ%;, & %iﬁRl%gﬁ,dIﬁag%
f ragment 28:ds 85126, FaB bl Redkp7citaibn 4atd atl 45, bROVARNCATRY 58 B ubRE: and
three CORysequanges, ashy LNLD 10, SER LD NCs:_ 37, 38 and 300, for
variants of any said Sequanesun vy, g(rieglj’nalfaI%]a}%li‘bﬁﬁélgafrﬂghbod&embfgkﬁid

hai highilshan vergabbnregibn aomhida Dl ) id light
chai n varj able 1adi,on. comy et he ca P aice ORLEE b0 o,

chai n vari .e regi ising the three
SEQ I D “gglzi‘b‘% %%%a(gﬂjﬁ’ggp% o dhtld. B% 1anly, $%i28, 26 quearsces 30, 34, 35, 36)
anot her €hHodareatd7 dllesdiveatizRBf SOl S§Rnd P Nding conpound that
specifically bi ndE human, TSLPR conpri si ng: P?‘A) at | east one anti body
heavy chai n VAPIYBHTEMbegingt dhe iavengpProrprisds apinflinggompburidiritepdeifi gy d
heavy chisihds Mafah s eRrreg g |.Si thr ee R sequences set
forth i 560 1 NG SR AP Lable bl E S R garosion or &
sequenceSSLignbinding fragmentdbaseofosai laty tiniyvakib BB reggdtadomptidink aPlofs (igQ On
of a TSLERRRLAL] : t ereof .. said.light chain variable region
conpri si ng t%@?ﬁ%&%g%%gggle%%grﬁg 50@5?1“5 %ﬁé&@lNéﬁQl»I@J\& 7, 46, 1474,
and 48, oy 1%a0i a8, 26t 2818y, B8, TeFRISOCES 44 and 45,_0}9\;51{5%@@, di;qent,
eavy

the inv I ) rises_a bindi ng. compound conprising a chain
vari abl 39‘5‘*58?% AR PIE R #nubpdilight shen grighlostmivn o NCSLEREbinitling fragment
vari ant tidfrecfasadl lghe dieind eiriaBRGedor &@hti ' | region
conprising resi dues 1- 8I of eSEQ I%mﬁ%%%gggérﬁgb%gir)gasﬁg&ﬁe ¥lgetgd from
sequence.’ StOUP Conpigli NRgitt 5 6.Hé, [hvént2 of 16or22s335 24, 28] 291309

conpound4C3RTRé,i4Bi Y 48, 4LaY ¥n LAl [ region conprising residues
1-116 of SEQ ID NO 57 or a var}’g%%!)a*’%syaasﬁsaég&%ﬁ%cé; and a |ight

chai n vari ablfeAnORET ebadimpnt the myentiosicdmpsiset o LRligf coPtpRuAR N pe ity @
vari ant ppiis 8@hsh BEORE oo en o bl one enbodi ment, the invention
conpri s%s a bindi ng conpoundr g%)%?alss?nﬁjm b%@%%&hﬁ%’f%ﬁﬁ? ¥hloa or egi on

SLPR-binding 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



In any of the above descri bed enbodi nents, the binding conpound is an

anti body or an anti body fragnent. In any of the above descri bed
enbodi mentgq 4 pipndi ng conpound may be a hunmani zed anf | .

TSLPR- bi nd'?i/ng2 rggrzrent t her eof I n one enbodi rren[g,dljt?‘ﬁsggudﬁ'%"@?%g
conpound js a TSLPR-bi ndi ng anti body ?r agnent selected fromthe group

T o e e e ot oyt CRPVSLACSIEO Al D 0 i
further c%npr.iase a %unac(rﬁ’%?e%&%%%ehgﬁeﬁ%%eﬂé%e%s@bf%ﬁ 1B PER N2aNDsirkt 5, and 6,
t her eof , Wh@raithofidng ssidiséquatcesonpri ses up to 20 conservatively

nodi fied am nq, ](]:itﬁersugséii tutions; or a human |ij 8‘ht chai n const ant
region or a varianto CREPLgEnt MsdpenHon srmrizes abindicgrpnpees compbadBat
conser vatspeafiyallybitids heda@ B DRR 86t sk St $ilel bk i | of the
above descr.i bﬁﬂ etﬁbgdi rrﬁt t he b?rﬁlszli%ﬁg col?r%o}gln qlrlr%lﬁe {Jsrlt(géﬁ%% Ffse
a y4 or yRIRUMRHHES{ DRER seishretod SEQIBGNOR o varivanhasdf, 4@k EOPR-L3
wher ei n tshquevied bfaVEQ TPNDN] S8 20 _conservatively modified am no
aci d substi é@i{)ons_. _ “in a@'g_‘? Eé\]:‘a)e'%(r)%fci’ @?ﬁ%%t&?’ﬁ%eﬁ?",ﬁ atnﬁgh% DRI 1 sequence
vari abl e BeSERIOIRH ¢ aniarient b thgreaf, tledCIORHC Rgudngédf SFO KDNBS bPa variant of

el i m nat gnhL§ Gtd ihyenti | so conprises an

ant i body or d;fﬁetﬁlltdggené%?g:d’l% ' %aﬁrse%qﬂ?]ﬁgéﬁ é"éﬁi‘?ﬁ%@wmamyoﬁjhm@

to the epitop& ywthtuembodiSeRRht haentich doaipfidesiybiadin @ rhRRIY tlr?igé@&tfﬁ@
1, 4 , ,

fromthe isting of antibodies 13H5, 70E8, 54C11,
54A1 |, é’%&%ﬂgﬁg‘pﬁ@ 0 %@5 i@%&%ﬁ@ﬁib@%@@mmriable region GFle

i t i ol SLARtHmsdi inG eh thi ; ' i ndi:
inventio nghagutdns #8reaf) s@lhiR9ainhadbid %ﬁf&n%ﬂ hggg %é%%g%@élz

t her eof at conpet itivyely inhibits binding by antipo

fromt he%%%u iR rggﬁ@hslf*i\éﬁéy B NGsit - Bgadt 8sorvarmts iHES saiB 4@kibnced OAR (i Y4ES,
54A11, 61@3t one amibodPBaht chai iaErel [ l.so..conprises isol ated
nucl ei ¢ aci.ds eBcodi_% tcﬁgflg?rﬁ%i ngegfg}éggc%ggggﬁﬁndtl%rl%ﬂfé‘hﬁ’?@ﬁg sgef ight

i nvent i of"&} ¥Blaplsipgioseammsismedksihme GIaR sauence o s fordi AGHE ROV, 11 and
descri bed, v ¢hifing FehHSnd %elaug{ggs embodi ment, the expression vector is
operably linked to control 'sequences that are recogni zed by a host
cel | when t helnfggthercattiodingnt, tianisfetibe dompiides b BRdURCbAHourt Bal PYUERLIGN
al so conphLisSKs 0 sAroducing a polypeptide conprising:

cul turi n_g t he a%g\%q)%e%{#;%@%‘ (g?oagkeagéﬁnisg“‘?%aﬁﬁf%"&iﬁ@lﬁémﬁbﬂﬁ 1ggide or a

condi t i ohSLRAhbinding fabmemtubdred fosatthedve SRUENSRbICS , Qr e
produci ng Qegllcgspsgpitohges @E@r ing tr])z |.i ght ande%ggéﬁé%ﬁg}gr%ﬂgﬁﬁe%?%
r egi ons; and Fecover imn%}g %'}ﬁe‘ﬁt%ﬁééa qrvaianthel dnysaid sejuenaes; and (ii) at

cul t ur e leastibnemantibody lighThiin VR Bk Qo SOr G d .
suppr essj, i mune response iné}g:z:0 human %F%ﬁfhgg%%%?ltglﬁeﬁﬁoqsa‘dhght

ng an )
adm ni st@ F"i%r%’@“i‘bde FeOMsPERrsing thedlrge CRErseafcnamyseoioeh af SEQEDaNON €6, 17 and
descri beid. bi vagiitg o£ARRAMNES ALes? TSLPR- bi ndi ng fragnent thereof, in
an anount effective to bloCk the biological activity of TSLPR In one
embodi nent, thh@Wbﬁﬁﬁ%oé@gmmemiestitamdrrrﬁrisasrmmhdmgcdrﬁ;&c%ﬂ%%t spelifRAGy
enbodi Maias hikGn SYPPECS i sorder selected fromthe group
consi sting of .aII]_I er glgc Tﬁﬁl@fﬁﬁ@ﬁl gne %“F% YaieavadietriablE regieri o a
conj unctiSPRrnding fragnopit thetkef, maitlihbnsy. chhif v@riﬂﬂ@fa@roh%émﬁﬂmgih@%%e e
subj ect : Jae invention al so conprises a tonposition
conpri sgn %%3%&%?@? e S%%(Pe“@és@r ?@ bl REY RIS GhpaUsisseanences; and (if) at
conbi natdasronaiaiiboely pblarcheia eutid@lcbiona¢ s §RE ARG, EAT F. di Luent.
The invggghi}gr}ia%kso 'CO% ses the use of any of tﬁgrer neé'?{rlljﬁreglaﬁ?}gﬁfﬁﬁ%
of the irnventi®8if TP tHRPTEMegas RisedrPR fequennss e dortnin SBE) KUNDE XS 2@hnd
i Mune Réspemsdts of any said Quéfdyent i on al so conprises the use of any of
t he bi ndi ng Qng@unds of the invention for the preparation of a
medi cament  t '8 4P enbodimgndhe ipmention Compfl':*.meaibhldé@doﬂfpoﬁdcﬁtﬁat%ﬁéﬂ?ﬁ&aﬂ?S
t he usebiafls RAMYanOfSItPRE:JHEiLAG L. unds af the inyention for the
preparation of to treat pgﬁngg%}fdg@%%%fqna%@%dg f:avychm vatbls iegienor an
TSLPR-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



WD 2009/ 100321PCT/ US2009/ 033383 BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG IAis an alignment of the variable domains of the heavy chain of
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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
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BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1A is an alignment of the variable domains of the heavy chain of the murine and
humanized 13H5 antibodies (SEQ ID NOs: 49 and 51, respectively). The differences between
the murine and humanized antibodies are indicated with an asterisk. The CDR sequences are in
bold.

FIG. 1B is an alignment of the variable domains of the light chain of the murine and
humanized 13H5 antibodies (SEQ ID NOs: 50 and 52. respectively). The differcnces between
the murine and humanized antibodies are indicated with an asterisk. The CDR sequences are in
bold.

FIG. 2A is an alignment of the variable domains of the heavy chain of the rat antibody
18B3 {SEQ ID NO:71) and mouse antibodies 70ES (SEQ ID NO:55), 1315 (SEQ ID NO:49),
49A5 (SEQ ID NO:63). 4G8 (SEQ ID NO:65). S4A11 (SEQ ID NO:67). 54C11 (SEQ ID
NO:59}and 61CT1 (SEQ ID NO:69). The CDR sequences are highlighted.

FIG. 2®is an alignment of the variable domains of the light chain of the rat antibody
18B3 (SEQ ID NO:72) and mouse antibodies 70ES (SEQ ID NO:56). 13H5 (SEQ ID NO:50).
49A5 (SEQ ID NO:64). 4G8 (SEQ ID NO:66). 54A11 (SEQ ID NO:68). 34C11 (SEQ ID
NO:60Yand 61C11 (SEQ ID NO:70). The CDR sequenees are highlighted.

FIG. 3A illusirates possible variable domain sequences for the heavy chain of hul3H5
(SEQ ID NO:53).

FIG. 3B illustrates possible variable domain sequences for the light chain of hul13H5
(SEQ ID NO:54).

BETAILED DESCRIPTION

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

indicated to be incorporated by reference.

i Definitions
“Activation,” “stimulation,” and “treatment.” as it applies to cells or 1o receptors, may
have the same meaning, e.g.. activation. stimulation. or treatment of a cell or receptor with a

ligand, unless indicated otherwise by the context or explicitly. “Ligand™ encompasses natural



Leu (L) Ile; Val Lys (K) Arg; His Met (M Leu; Ile; Tyr Phe (F) Tyr;
Met ; (L)eu Pro (P) Ala Ser (S) Thr Thr (T) Ser Trp (W Tyr; Phe Tyr (Y)

Trp; Phe V@bz@é@m#zg; Leu The terms "consi Stioﬁ?@?‘lﬁgﬁ@ Vo)

or variations suc s "consi st essent hal ly of' or
essentially of," as used throughout the specification and clains,

i ndi cat e wauesyntixehug1gamdsofe @NYytblEast Q@Itoﬁin@nwa;aﬁtsognggﬁgp Hlfute%l e?a?@tb?m{m[,
andtheotlon n of other elenents, of simlar

|
nature t hé’ﬂlpf)f'f O, 5?1‘{"83 fg B rftipadies hskigged nalso @B'@@Waawsysmﬁﬂangéculhﬁ e.g.,
basic or p’e@ﬁ@d mPhaRE of ic@®kdEs he p&RAE nfinefedas %ﬁgoélgsg' @Hlva{r{?rt 9 e 10

conpositio a nonlimting exanple, an anti or fr
t thrJ eof torffgtaCE‘oaﬁ@P#@%%%‘%W anteypalomeghaniseis ta@dN%\msnby axnerhals eqeeAGamental

may al so ud P I 0 d ncl udi ng substitutions of
one or more-am no - aed o8 dudaont AEt-ag bt nbel Py RSkt S el i
properti é%‘)c@ﬁmtcﬁbOblphﬁiﬁgglgdmmdr e.g., concentration, density, adhcsion, 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 1o 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, €.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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at | east AOOE FepkriholsER s P ShiddapBiabiel haRR: rall Mo PLELT, 20 v

60% i dedilapmernts; digmdlies78gar larmrltwdledea'hgly-cmm lagtisidy 8084z cidesd crnst-Fv; domain

ideal ly at..least 90%,. .where 100%.is. def. t.he di agnosti.c
par qet e UG ) HUHREE LRy heTofRA R afoob BB BAT Tipicgy.  bindine
(1996) Afﬂa’gmdboiﬁkde@lfvatﬁ@ﬁ:télm atGead 1G%4 bf ﬁalTSL‘P@ inhibitory act1v1ty Preferably, a

2009/100 US2009/ 033383 15, Pr act rphann , P

Rat on, r{[fa"mbar <EereSH & 73 33@ o Tk oz o 05 99% or
Urch Pubh 00% kemngem) ot TSLPR mh]bnasoegﬁﬂl@ua thdihehp bﬁl@m@lfﬁﬁﬁl@ﬁ'tc\ﬁ% §Lmélen‘[
are produced outside an organi sm or human body, dépending o

the cont afftnity fo exert f@rﬁ}@@@n@a@gwﬂe@ﬁ%ﬁfs‘ﬂfﬂbb@ bt arft Bsilicniatendgdethat a TSLPR
pr oduced il ﬁa&?‘leﬁ? kdn mgqu@Qbﬁs@rvaﬁ{re QM%%G@%S%QEM'&@@O Qb Mggtannaliy

cont ext . used herein, the term"isolated nuclelic acid

mol ecul eltgréfsdradogivaciiviive! ei ¢ acid nolecule that is identified and
separated fro e t ucl. ei

which it is or ﬁgjlr’ll ﬁny%gcﬁé&ﬁaé%@t% p]l Egp%gmﬁg " ﬁe%stgupc?g Cfdﬁtqﬁéammﬂ‘mm 4
ant i body pmubdfmnmf acbakntidlly heobaheshsrmtibelic, ae:; therindieidual emtlBodﬁéshbenprlsmg
than in he fa%m or se&t'hgag in V\/r}jCh itbis f%ﬁnd in nature, gl at ed
nucl ei ¢ N8R (e JAPHEH S3¥6RE 18T Bo%ibls PRy §h‘2é’8”"F‘P%rH“FPFé°“ﬁJ flefgy be
aci d nol gfes&neuaﬁmiotr afousik S Mdhobidhal faalibddids| 2%e highMayeditic, ddink St Beainst a
nucl ei ¢ aC|d mpl ecul e i ncludes a nuclejic acid nolecule contained in

cel I's t haPelgPgiigs sRitoRS p e EtpHecorkentinadypolepral) sngibodyprgparaions fypically

nucl ei ¢ gejde raoin@ﬁud]& bS attibodict RIQ0S Qifhst |(OC ekt @t LigeRAL efilPBY.  The
that of natural cell The expression "control 'sequences

refers tBOBUAr s E@ﬂéﬁﬁ@é’é" mesiediesathy gharacten of dhpreatiBedynasobeing direncdbfrgm a

l'i nked cggj

sequences tﬁ fire S |?%ng? &}Eﬁdn %ﬁ%{“&@‘?@% 39 gé%ts{gb Q&Sﬁ%ﬁ %Sd%aeq%lrmg

pr 1S)m)t er prOdmtloortélﬁiwarauhodz-pb)r at)mar@ceiiﬂn amtlmd a[?md eaampllacxh@ menbiloeil agtibodies

site c cells are

pol yaden% atr nmsaicc?{a?nce wétr?ﬁﬂ %rﬁseﬁc]é’?’ Yiloh iy 8/531 ui’lyg {evRpflgmg wethod first
‘oper abl yesbmhsﬂdelcy K‘M‘)lléﬂ el &l. |(39Iﬂ)am‘ceﬁlre| IH60 485 fatrtﬁay b alade &y atcdiiiin DNA

w th anot hg1 cI ei c

pr esequele? §‘e é’rget@gylg?te]g%e‘#’ ]1635 6dh g{hﬁbwqukﬁﬁbﬂm%dlwgo@mabe isolated

pol ypept fig@ }ihfagd &nti‘b@dﬁ?ﬁ%ﬁ&st (?a{ﬁe FcRAigRYsQeirbed NAL 1BROhIE LD ®A) 'N?:mre
the secretion of the pol y@gptl a promoter or enhancer is operably

li nked t &% 6¢barhnddeiken (1991 +J M fiols 215 881 P8 hder eemplsn of t he
sequence; Or fd i ROSARAL! HHibBGies! B@rel'ns @Rﬁﬁ&% y Iﬁdmed-ca&eﬁcwmgd]es
sequence if it is positioned so as faCilitate translation.

Gener al | gmmuspglelibing) in whish"a pewios ctfhhc hetve BIddorsléeghti ehaess bddantigal with or
i nked cas t ea

cont | guarnEiis 18 MeerRg Sl OBl ah ST R 4 B lveregioner
cont i guoksdongingnioi mgnansum@mmddysﬂmd obyubdlagat whihe dtc eonindad efhthe chain(s) is
restriction

ol i gonue‘ldgl?){olai(jgnad’éﬁlf’gﬂogo%?ss * f‘?ﬁ%’é’%gona&tg Sgé(‘ifg‘t*isrf”é‘(%%%/dg“én‘@éww frm another

species or belonging to another antibody class or subclass, as well as fragments of such



bact eri ophage or plasm d sequences, etc. See generally Miullis et al.
(1987) Cold Spring Harbor Synp. Maw. Biol. 51:263; Erlich, ed.,

(1989) PCRNB%W Y (Stockton Press, N Y.) As used h | PCR | s
considered to é one, but not the only, exanple of a nﬁiz&é&&“"a@ﬁa%

pol ynmerase reaction nethod for anplifying a nucleic acid test sanple

conpri si ngntithdicase lafg @ theyomnibiugt Gbsred Gidlods) @c_:tRfit’g_’ZBTS.% N H%‘f%ﬁ S&f’ and
acid poly rase g& %%H/ ,o‘& generat_e a specific piece of nucltertc
aci d. AT GsTd ver bl e YHE Aced pi et §1i6881-68%dence” refers to a

sequence of unaeabmangagkitodpnuned! phdlidl S ences. An ui t apl e
source of unrear r@n ed i_rmuﬂogl obulin m @gaﬁ)éleld.lmmumygk%ullm ragment
"1 nhi bi t of ¥*4R% R MorAEslctpgen dbe hewrs shaiblop e, vapinkle @afion 684 Byht chain. In

oroten. Lreand. s beagtonore i oo SRRy IR B S s deroreine
as a coﬁp‘@gfﬁ?fi‘d’;ﬁ?lﬂah’a%ﬂﬁlb@@bhc@b@ v} ¥ kegiomrofiansioalent alofBirPartBOS) Ha&'ttérgcﬁ the

activi tY-saﬁ@d%éﬁfei’&%}i@Eﬂs is a conpound that opposes the actions o
an agoni st. An antagonist prevents, reduces, inhibits, or neutralizes

the activity df "imlegaeniisidy” Mnﬁﬁﬁeag@@hﬁtgeﬁaﬂldﬁlgss@tei?rﬁvﬁﬂeinét%ie?it%e two
or reduce;constiiutive activi tl%/. of a t_fgr,_et, e.dg., a target receptor,
even where tHere 2250 NC e Aftisgn pesifighies. Howevat hivedent ratibiiies may be
ext ent ofbispatifib{ke belowf.or exanpl e, sanpl es or assays conprising a
given, e.g., %otei : qenﬁiﬁ cell, or organism are treated with a
potential acti a'tlsleﬂ}ebern" i 618 i wgckgdan Bridoar'efebmpabely tefere antandbody
sanpl es \fiaghent céhgridaent v, Gaats Ql, o joe.. not treated with
agent, are, assi ne%_a rel atiive écti“\%?%kggibﬂ‘gy’&heﬁb 5> SrRIEIS Bt opreyest in
achi eved AHEIF Rob@eriéqechipiny Geagrally, thesl Bt pohpeptidet ghe @Bipoies lapoBBHd: FARE,
or | ess, pkREE MY, £3% 0 oL e ically.80%or |ess, nost _
typi cal | é 75% or | ess, lg%)r?léa‘rﬁgsls‘?@ gg%b%%/%eesgg }‘Yf?ﬂpé%eg@ﬁﬁ?%ﬂ{‘yﬁ%%@nhgen
| ess, no&NIHENEPIA Fayi®00E effv, lsers Bluck i (:18)941)}/’1"5@%{QRMJ&@@L%GWéH%%%%%%AL

or |ess, @y S | % 0r | es WO 2009/ 100324PCTI US2009

17 rmost us u%ﬁ%u%l%y 103?%0%%1%}1@&1@%@%?%_ gﬁ%@rvﬁr@gslﬂewﬁ’roek,mpei@ml y
30% or |ess, $hd hionodoml prebelicbheteir 3%00Mhclugs Samand 'E‘ﬂﬁ# refera -

| ess thag, 2%% i in inhibition can %gdm) E“to(rme%maaéltﬁwdws'
‘B

End
fol | ows. " ﬁbiw?yéﬁrmg?%dgr%lég(ﬁ%é}'fﬁqtﬁi‘é}éffﬁehf-, 268239: Reishmancel 47, (1999) J

physi ol ofwm@iol flferhelis 231 FSUKO OLBAKTS: BiA 558 . n j gct, can
be noni t%ir%g/ by an endpoint. The endp_o?nggyyr?aggi’clgﬁb?#ggo‘agﬂ&ﬁﬁ° which are
predet er ' “é‘lﬁ?ﬁ?‘?‘f‘ Y Sifergageda theagentiofties)e . [y ope embodigig] e @fesent invention
i nf | ammegrotides GREOWUBALGT Anibodt -degranul ati on or, secretion, such
as the rel ease of a_cyt okl ne. ESt g@llé“%lg%%n?” ﬁ”n]&mﬁr"&fheﬁ’é‘@.ﬂcws such that
endpoi nt ST depap antithedies avg fornzedpr edet er mi ned quantity of ion flux or

transport; celd . jon: | I...adhesi,on; cell proliferation;
potential for n%{ygg}%eg%%l’s?mc{eéﬁ? 8@?@?%#%6?@5? 1O imald ratiberin Gagments with two

phenot ypatige-gjnding Nigmmgehich fiaxpeas simprisoh 188RHARIVAHLNG dbRain (v 1) connected
cell cycle, or net zgs{am S

infla IO t 0si trans mat 1 on,
(see, mgaig aolpél’?rtn%gﬁ? Ko réﬂ%?))dmﬂﬁlﬁ.(vci;ﬁrht.he 153HC PSBPePtBIe:chais-(VagYL otd-Vand By

Cher esh 1200l dhauietcBashort GUILS ol ockAin L Moy Bl £2009) 1.
0.117. gu%inTaregg%cs 4:251- 261 Ro%biﬁg; and |tz_%‘%“§4‘?52%’0 y *fgchain, the
din. NOPERPARTS 88°e9 48 Pair s thgrcgaipleaivatanhddrosing of §ROR2hARRH cREN- two
Genom cCsntikeMbinding sites. Diabodies are described more fully in, e.g., EP 404,097, WO 93/11161:
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
k]



Genet. 3:101-128; Bauer, et al. (2001) Gla 36:235-243; Stanimrovic
and Satoh (2000) Brain Paula 10: 113-126). An endpoi nt of

i nhibitiongy 1y 75% of the control or less, preferably 50% o
t he cont rowozzrugﬁfebg%ﬁ nore preferably % of the control® Wung‘éé(msﬁﬁd

nost preferably 10% of the control or 1ess. Cenerally, an endpoint of

acti vat i olurhgiRl sheesly WiQ%niohse %@ﬁﬁﬁ’e{u A & &

ti mes the control Iﬁrrﬁltfye preffap?a ly a gast%%d%wt %!nmés C[ﬁ' Ical(%%molva“able

and nost ey éibwlcatalll @agbstamiatly r&é@ftthehmmamdble loops correspond to those of a
" Speci fi cadnlMimaArimmiSba6hlIM nrefer

| i gand/ r ecept or, anti b%dy/ }aﬁ%ni}ﬂ all%@%stanp’%ﬁ alL 5t & EE rg%IPPS arp thiyse 4f @ burgan

bi ndi ng rigaaymoskebylk @dﬁluﬁs:ede’lfferhmmatzc&/emdfody h@nmae@mewmf cdriffise at least a

rotein, het er.ogeneou ul n of proteins
gnd/ or otlﬁer i oﬁ%%@o%ﬁ i Cona re%i%%&dﬁ’é?@ﬁﬁ%’dﬁ%}lOtflad’t%@anammunoglobulm
speci fi edl gljand‘/fmﬁbr them ik B@I:&dtt@ar&lbﬁai bR B lonhiESHE AIhek B@d%éagﬁg)ﬁlsﬁﬂgmsh
does not blmr}:ld i a. mgnl fi cg]% Elrb}pulpt to other proteins pres
t he sanpl'gmamzed antibpdies Legr HYHGHSOr Irem pareRR! ssieplonitibpdies theg.i mewsef13bim or

the anti gen3bisndi Tig Iainta@i0d feithsTiodRaf¥nibBlied B t hod
binds to its antigen with an afsflnlty that 1s g%g hﬂm%%ﬁgsmcm

greater, ﬁglléaln‘éerség be marentplaedent @ptibqdissalfiough esrtaimmmimopcit bstiijoratmay be
| east 20-ihd RS 191 RALY iR times

gr eat er than the affini ty%r?ﬁé%arslgg i gynct}ﬁﬁnah%gfim;b 8}Sr eferred
enmbodi ment thghﬁrﬂﬂi!b‘&ﬂfiﬁ of Ithe heegent amvmfmn ralsbymt:lluae angb@li@aivih hbdfcd (or
about 109dLtpr r Sgat char d anal

(Munsen. DS PT= 1Bag; RopS e Ehag Riredodyneihy “Bo G1E! Oaphal X S o521
2009/ 1003@@2’@13/(183211097103%8@0181 WO2006K8 5056 PFh@faE(M%) !:4%‘ 5&Eelivery Rev.

|nfla 0 S fers to any di sease or disorder
charact er ?Sz%e% g& %I(;)lgl?i Fg?ﬂrﬁzﬁ }ben“%ﬁi 1 caiqNEe §F SERTFEFF yarous; Infcsions of the

and i ncl idmsne WStBh‘Q ttithl ;jolilﬁlaﬂablﬁiﬁmaﬁéﬂfc%fsgh Qlidghbdi ST ﬁi‘t&&&dﬁg‘dﬁ ﬁnle Fe

di seases, and., o |sorgers characterized by undesir i Mmune

accumul af & H’f IaB’dnaq agif chppges f(gubstitutions, dglefians aad heﬂ’emqms) tgﬂ}eostyéamn or
"I mmunondeli@bastonaagd addih e el 8pik q‘cnatﬂélﬁ’le?_l% YR RGELE, agsh S ¢ ?fgléfe f

suppress or gpdul ate an_innune response i mune respénge € &

hunor al  8FHRegIes i ﬁ‘FraP%ﬁﬁdﬁﬂé@dlfPSmﬁ@}mE@I hatfdify vagkinksuleindesprgsent dosing,

| NN OS URKHh f%SdoYi€ortanf M fead

- | munosuppr essi ve agent sealéeta C:O %ﬁﬁgg%%ngﬁgglggs\?g U3 Qfguatcrialy See Presta (2005) J
i mmnosdgffﬁé§§an&?wﬂfﬂaélhﬁsﬁd ahé¥eBh are therapeutics that are used in

| MmTunosuppr esfjV her.apy i nhi »Of ¢ revent activity of the

i mune syst en?ﬁed?lﬁr?l cgﬁ& h}B &y aél E C{Y % Br %Q/eﬁf'h‘f%eﬂfaéj ©Sises GEman

transpl amremmgf@ahls pmtehnt bmttess (@ly. @Oﬁﬂynﬁﬁﬁﬁwam%@&tma)klcgﬁltgyl murine

liver), (! th ebt; nt of autoi mune di seases” or 'di seases
that are m)s ra pps pr&%‘lcgg Hhi AR it AopEs §ll. pHawhrboilemadertueil fios) a

nyast henmausgr &AIIL S Sli&ﬁ@‘ﬂﬁ MinSousé! RMEb&EY tLBRIBEPSH sanUHJ)che Kv%ﬁéh" oy Ogslest In%duse
mul tiple scler | mmunosuppr essive drugs can be “cl assi 1ed

f our gro’ﬂH’éunoéng]Hbé?ﬂF‘?”éﬁ‘i‘H‘éy cytostatics; anti bOdI es (i ncl udl ng
Bi ol ogi cal Resp@rse g
i mrunophi i ns; ot he?llygﬂtjﬁé tgﬁl?n@{pﬁﬁl ng E}egm% ! %@H‘f Peid Sesidves of an

used i n 4HBOdY Bak %férﬁQSP@mSﬂp:}@ &ori amegat—bmén@ gbe dh@pavarﬁere rﬁgibﬁ icBinBrises amino
scl erosi ul a ntibodi es.of the, present invention can
aeid hﬁzdﬁ@&r h‘blcl;l !i Eo C{%lgr%erﬁam?/h&% nﬁgwlgc fegan” g rﬁ‘\jih (. %Irﬁﬁ‘#% 24-34

be adm nistered I n conjun
protein- (ﬂ%lﬁ rﬁ@rhﬁo(éimlc?s ank DA (GDRCOPAXAA fight chain variable domain and residues

"Anti-iny %rr{@ t n fl Qry drugs", is used to
represent b g)r gﬁgg (35)5{8{2% d?éelpg (Gw’héﬁl élffelﬂﬁaVY:§haH$tVéfrl¥thjé0maln
al so knd(tubaast ﬂo(t@%@S%@re@tdiSof Iabenﬁrdfgﬁmmarog&hlo&?éra@t dﬁﬁ%g‘oh)ﬁbhc Health
cortisol, a rmnelnpiroduced naturally by adrenal gl an

are used® ggcet AREL Ipftedehenft Heglth. c Bethagda, |M¢Da¢ﬂ¢1ﬁroﬂ5@5@0ﬂddmasoﬁsm 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



WD 2009/ 100324PCT/ US2009/ 033383 20 Any suitable met hod for
generating nonocl onal antibodies may be used. For exanpl e,

reci pi ent V. Iﬂ’ﬂlnl zed with TSLPR, or a fragnent t

sui tabl e 20@ 8% mruni zation can bg used. Such thgbg{gﬁgsﬁ%ﬁm#é%de
adj uvant s, ot her | nmunosti mul ants, repeated booster inmunizations,

and the udwnf; OnehiarandOLk | (M9TY Z 34401 BOYDES901-017 u
source of, . TSLPR can he used as the |mmr:ogen g ﬁé?@tiﬁ%ﬁgo ¢ term

t he non- hJWﬁT‘FWQFhl Bf)dyR" JESIfyes @&ﬁd@l‘thpﬁﬁnyalaabdb rﬁ@ﬂhoﬁsesuﬂtsslab]&ﬁdthan the
her ei n. BrvhRAUIS rdoltfel sl t 0

i ncl udi ng%fp i nked a1n§ nat uruaesm;éhlcl)%{:ﬁir??r?a (hljcf% }a‘%gj %srrer ¢ reﬁ%’ﬁ? nﬁ@%’ jng above
and epi t o5EES 19 dhe Kabdqunhegng lsysien entidoantot mpﬂishlﬂ&ldbne@@ﬁmlﬁ;alktagrto the

nt ) gon cxdRaLe HBRbameTRIRE LM SHFsBg iting 5% Bhpes 2 v which
gener at e €qisinet wyitkeaing ys wich iefeemnatd the@yquehbuisistiighe el iciting antigen
may be a singl:. -0 It| Ie e e or the entire protein
alone or in co ?‘ﬁgél %ﬁer 801?§}60ng%5 ﬁWﬁﬁlﬁcfQBWPEP?W Witk Hatateehyyhere the

agent s kroyugiatinn trd&eltsamtwdlﬂﬁen eﬂ iR dobgl BYOivhiB8 MdiBY: ot??h@ﬂnéhﬁg lc%\ﬁ‘?shtmn in
full- Iengc syrface protein (e.g., inmmunizi

th prote
cel |'s traRsPetFes hwwﬁinﬁfomé%@f‘mé’aﬁéi? flisﬁﬂ"e@fort‘siﬂfé’emﬁiulg@qh)uOI]or a
sol ubl e pr ot erBindéeg JMEN k&R AW b y ar _donmai n
portion of the prot efor?m The ant i Senhtr?r)aé;me thtapgdﬁ %% oy %rgt?“@&?li?ld
nodi i ed SE%‘}ePceS'FWé 1aHy Giidnig fﬁlh”@ﬂélP&hPQerllnmy pgfffemaﬁ @nimdment the binding
non- genoofpbhdds an GRNKMy 2 ?fﬁﬁﬁe n of the
extracel | ul ar. domar n. Asyugmej e?g?&er?ettdhée elrmn%m’gg? llng'ﬁ'g CPEpPRIg qogrprises
t he m ni FARNHMIHERZDENtan no aci ds or nucleic acids, as appropriate,

to constitute: e e . ghtigen of interest. Any
genetic vector%ﬂsu ta%ﬁ)%%?oﬁ’ e? gggrﬁé'tl}l%ﬁmg‘f“gt mpeRn] & grmbipgtionewith a
may be eﬁi@b@y@‘d%mmmﬁ@hﬂgﬁf&u&oheﬁ bri adtitioe chpabmwlﬁ% MESLOTS,

An

pl asm ds, and . nsew raIl g .sugh as cationic |jpid ny
Sui tabl o et hodORSh el Qdife arians toraFP”é?ﬂV?th@chfi}\h“{twﬂt heserd énsfubstifutions

bi ol ogi ¢ oprojer Ildnﬁsal’éqtznbﬁhltblthos-ES#Péﬁﬂl kit li$ afERk rrﬁﬁj ﬁotnﬁdp %r?e‘?‘%}l%r without

monocl ona) ant | gd g % rom various manmali a SUS, SSuc
mice, ro8dHts, NHPIFREBS actiifreidhe wseltinpandgcilst | Brosobf Bleﬂhmih;uest rk@ignize

2 : egiﬁlr [ ?gﬁg 4g Q%ﬂggﬂ %@ﬂﬁ%&ﬁ@@@&iﬂ@gﬁgtm@ﬁ J(Sgetlljlﬂgl raglsjni%f%idg)lmaﬁltfeﬂo not
Publ i cat ﬁ%@nnwsalw piglpgicgactiziiy (seef eg. e Wosen cir taé d Molve el Biolbir dfom Gogk,

vEnaoL O AR Beey g R e SRt M B S %Qfgﬁpé&?ﬁms
( f

Press, Ne@wpyaerbly Rivide Fragsordaen edihahad serfbitbdis NMeyfohewebt ai ned by a
variety of techniques famliar to researchers skilled in the art.
Typically, spleen cells from an ani nidbld Inmuni zed with a desired
antigen are imortali z28@mpi gn@g 0, a tnyel onma cell.
See Kohler and M1l stein ( %%a\] CI‘Ir\nll’;llﬁ}r?ot 1%’5@1%&1%1%8&’ Al ternative
met hods of imortalizati op—i nr‘l ude transformation with EpSte| n Barr

Vi rus, oncogenes, or retr @riginabesidug ons,M%uve substitution
2009/ 100324PCT/ US2009/ 033383A%J(A8t her E}%d Known |n the art. See,
e.g., Doyle, et al. (eds.19 afd—peri-od &hpl e,nﬁnts) CELL AND

TI SSUE CULTURE: LABCRATCRMD)URE_S Johps, Wié ey d Sons, New York,
NY. Col oni es arising from singlgi mmrtal t};neghcel I S jare scr eened for
production of antibodies pf—the desired—spectit+ertydand affinity for
the antigen, and yield of t WS ocllonal ‘@t Abodi es produced by such
cel s may be enhanced by varg¢ays)te¢hni qugs, aincl udijng injection into
the peritoneal cavity of |a vertgepbrate nost. Atermatii vel y, one may

i sol at e DNA sequences whi rrnnn(‘lléﬁﬂal ant itbody or a binding
fragnment thereof by screeni NGuAEPNA| | i br axgp; Giom hurman B cel |'s
Gly (G) Ala

His (H) Asn; Gln




Am no acid sequence variants of humani zed anti-TSLPR anti body are
prepared by introducing appropriate nucleotide changes into the
humani zed ti- SLPR anti body DNA, or by peptide synthesis. Such
variants i HOYE 0¥, exanpl e, del etlﬁns from and/ or iHEYRPYAIBRBHt o
and/ or substi tut| ons of, residues w't fin the amino acid sequences
shown for the humani zed antT TSEPR F(ab)—Any —corbinati on of del eti on,
insertion, and substituti oRrigdalsssidug(onsgryative sehstituienlf i nal const ruct .
provided that the final constnueh possessesqdt kg desirjed

characteristics. The am ng acy d anges al y atter

post-transl ational pr ocessesﬁﬂ(gge—tumj&iveﬁ nti-TSLPR anti body,
such as changi ng the nunber drysmﬁssit on of Agl yigosyl at|i on sites.

A useful method for identifi (Mlal certalln ﬁESI duds or regions of
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sequences that are suitable for prokaryotes, for example, include a promoter, optionally an
operator sequence, and a ribosome binding site. Eukaryotic cells are known to utilize
promoters, polyadenylation signals, and enhancers.

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

As used herein, the expressions "cell" "cell line," and “cell culture” are used
interchangeably and all such designations include progeny. Thus, the words "transformants”
and "transformed cells" include the primary subject cell and cultures derived therefrom without
regard for the number of transfers. It is also understood that all progeny may not be precisely

identical in DNA content, due to deliberate or inadvertent mutations. Mutant progeny that have
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the same function or biological activity as screened for in the originally transformed cell are
included. Where distinct designations are intended, it will be clear from the context.

As used herein, "polymerase chain reaction" or "PCR" refers to a procedure or technique
in which minute amounts of a specific piece of nucleic acid, RNA and/or DNA, are amplified as
described in, e.g., U.S. Pat. No. 4,683,195. Generally, sequence information from the ends of
the region of interest or beyond needs to be available, such that oligonucleotide primers can be
designed; these primers will be identical or similar in sequence to opposite strands of the
template to be amplified. The 5' terminal nucleotides of the two primers can coincide with the
ends of the amplified material. PCR can be used to amplify specific RNA sequences, specific
DNA sequences from total genomic DNA, and ¢DNA transcribed from total cellular RNA,
bacteriophage or plasmid sequences, etc. See generally Mullis et al. (1987) Cold Spring Harbor
Symp. Quant. Biol. 51:263; Erlich, ed., (1989) PCR TECHNOLOGY (Stockton Press, N.Y.) As
used herein, PCR is considered to be one, but not the only, example of a nucleic acid
polymerase reaction method for amplifying a nucleic acid test sample comprising the use of a
known nucleic acid as a primer and a nucleic acid polymerase to amplify or generate a specific
piece of nucleic acid.

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

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

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

generally 60% or less, typically 55% or less, usually 50% or less, more usually 45% or less,
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most usually 40% or less, preferably 35% or less, more preferably 30% or less, still more
preferably 25% or less, and most preferably less than 25%.

Endpoints in inhibition can be monitored as follows. Inhibition, and response to
treatment, e.g., of a cell, physiological fluid, tissue, organ, and animal or human subject, can be
monitored by an endpoint. The endpoint may comprise a predetermined quantity or percentage
of, e.g., an indicia of inflammation, oncogenicity, or cell degranulation or secretion, such as the
release of a cytokine, toxic oxygen, or a protease. The endpoint may comprise, e.g., a
predetermined quantity of ion flux or transport; cell migration; cell adhesion; cell proliferation;
potential for metastasis; cell differentiation; and change in phenotype, e.g., change in expression
of gene relating to inflammation, apoptosis, transformation, cell cycle, or metastasis (see, e.g.,
Knight (2000) Ann. Clin. Lab. Sci. 30:145-158; Hood and Cheresh (2002) Nature Rev. Cancer
2:91-100; Timme, et al. (2003) Curr, Drug Targeis 4:251-261; Robbins and Itzkowitz (2002)
Med. Clin. North Am. 86:1467-1495; Grady and Markowitz (2002) Annu. Rev. Genomics Hum.
Genet. 3:101-128; Baver, ez al. (2001) Glia 36:235-243; Stanimirovic and Satoh {2000) Brain
Pathol. 10:113-126).

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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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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rheumatoid arthritis; osteoarthritis; inflammatory arthropathies (e.g. ankylosing spondylitis,
psoriatic arthritis, Reiter's syndrome); acute gout : dysmenorrhoea; metastatic bone pain;
headache and migraine; postoperative pain ; mild-to-moderate pain due to inflammation and
tissue injury; pyrexia; and renal colic. NSAIDs include salicylates, arlyalknoic acids, 2-
arylpropionic acids (profens), N-arylanthranilic acids (fenamic acids), oxicams, coxibs, and

sulphonanilides.

IL General

The present invention provides engincered anti-TSLPR antibodies and uses thereof to
treat inflammatory, and particularly allergic inflammatory, disorders. In a preferred
embodiment, the inflammatory disorder is asthma. In a preferred embodiment, the allergic
inflammatory disorder is allergic rhinosinusitis, allergic asthma, allergic conjunctivitis, or atopic
dermatitis. The present invention also provides engineered anti-TSLPR antibodies to treat
fibrosis, inflammatory bowel disease or Hodgkin’s lymphoma.

TSLP is a member of the ‘long chain’ family of hematopoetic cytokines. Insights into
the structural basis of ‘long chain’ cytokine/receptor recognition have shown that although large
areas of protein surface are buried in formation of cytokine — receptor complexes, the affinity of
the interaction is dominated by a few, often tightly clustered amino acid residues forming an
energetic ‘hot spot’ in the center of the binding interface. The identity of the residues that
dominate the binding energy of a large protein-protein interface has been termed the ‘functional
epitope’. The affinity of the interaction (and hence biological specificity) is consequently
defined by the structural complementarity of the functional epitopes of ligand and receptor.
Detailed mutagenesis studies have shown that the most significant residues that make up the
functional epitopes of cytokines and receptors are hydrophobic contacts involving either non-
polar side chains such as tryptophan, the aliphatic components of non-polar side chains or the
polypeptide backbone. The non-polar ‘core’ is surrounded by a halo of polar residues of lesser
mmportance for binding energy. Kinetic studies indicate that the primary role of the functional
epitopes is to stabilize protein-protein interaction by decreasing the dissociation rate of the
complex. It has been suggested that the initia] contact between cytokine and receptor is
dominated by random diffusion or ‘rolling” of protein surfaces producing many unstable
contacts. The complex is then stabilized when the functional epitopes of the receptor and ligand

engage (see, e.g., Bravo and Heath, supra).

HI. Generation of TSLPR Specific Antibodies
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Any suitable method for generating monoclonal antibodies may be used. For example, a
recipient may be immunized with TSLPR, or a fragment thereof. Any suitable method of
immunization can be used. Such methods can include adjuvants, other immunostimulants,
repeated booster immunizations, and the use of one or more immunization routes.

Any suitable source of TSLPR can be used as the immunogen for the generation of the
non-human antibody, of the compositions and methods disclosed herein. Such forms include,
but are not limited to whole protein, including linked and naturally occurring heterodimers,
peptide(s), and epitopes, generated through recombinant, synthetic, chemical or enzymatic
degradation means known in the art,

Any form of the antigen can be used to generate the antibody that is sufficient to
generate a biologically active antibody. Thus, the eliciting antigen may be a single epitope,
multiple epitopes, or the entire protein alone or in combination with one or more
immunogenicity enhancing agents known in the art. The eliciting antigen may be an isolated
full-length protein, a cell surface protein (e.g., immunizing with cells transfected with at least a
portion of the antigen), or a soluble protein (e.g., immunizing with only the extracellular
domain portion of the protein). The antigen may be produced in a genetically modified cell.
The DNA encoding the antigen may genomic or non-genomic {e.g., cDNA) and encodes at least
a portion of the extracellular domain. As used herein, the term “portion” refers to the minimal
number of amino acids or nucleic acids, as appropriate, to constitute an immunogenic epitope of
the antigen of interest. Any genetic vectors suitable for transformation of the cells of interest
may be employed, including but not limited to adenoviral vectors, plasmids, and non-viral
vectors, such as cationic lipids.

Any suitable method can be used to elicit an antibody with the desired biologic
properties to inhibit TSLPR. It is desirable to prepare monoclonal antibodies (mAbs) from
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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In some instances, Fv framework region (I'R) residues of the human immunoglobulin are
replaced by comesponding non-human residucs. Furthermore, humanized antibodies may
comprise residues which are not found in the recipient antibody or in the donor antibody. These
modifications are made to further refine antibody performance of the desired biological activity.
For further details, see Jones et al. (1986) Nature 321 :522-525; Reichmann et al. (1988) Nature
332:323-329; and Presta (1992) Curr. Op. Struct. Biol. 2:593-596.

Methods for recombinantly engineering antibodies have been described, e.g., by Boss et
al. (U.S. Pat. No. 4,816,397), Cabilly et al. (U.S. Pat. No. 4,816,567), Law et al. (European
Patent Application Publication No. 438 3 10) and Winter (European Patent Application
Publication No. 239400).

Amino acid sequence variants of humanized anti-TSLPR antibody are prepared by
introducing appropriate nucleotide changes into the humanized anti-TSLPR antibody DNA, or
by peptide synthesis. Such variants include, for example, dcletions 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



The hul 3H5 vari abl e heavy chain am no acid sequence is set forth in
SEQ ID NO 51. The hul 3H5 variable light chain am no acid sequence is

set forth w@f?‘g@hélgim 52. Al ternative sequences .T9‘5§§BLP§?38§lsre

vari abl e he aln of hul 3H5 can be,found in SEQ ID

3A). The amino acid at position 24 could be A or V. The amino acid at
posi tion é8regmml #hdbe \bxpresded HRBNARI RRLART | Lhon.A.could

or G The amno acid at 9p05| tion 64 codq‘g gRa}I\RWBg@ v g m&%ﬁeeﬁ%fﬁr the
at positi #e¥2EsY-d be F or L. The amino acid at p03| t| on 71 couI d

be R or Q ThesgH,nQ:igc n. oul.d be

acid at position 78 %gu%g % Eiﬂ?e’n’ic{?? Lﬁégldgm 16°aéf orat a§8§3f ttF’BH“Eé7f“S‘°“S
coul d be RIgRL [ leWd fzom noe assidde &t ppigpamrle‘mcolqﬂalmﬁg)ulhdn@ed lbr BloreSresidhéle as
potenti al n sitjon 64 al |l eviate potenti al

pr obl ens W&P %E‘%@ raa:.%(g.%m: I}S(gﬁo%s Brgts'ﬁ'# ntn 8“’838 4Fingnagid residues.  Examples of
Al t er nat |tvmnséqmm@$ hhohud¢ hemaaizedbhe TSLBR artiBadynwody, DUNSERLGAN Blp,{%ionyl

foundlngg tlglo t54q?&rfge§re 3B)., The amino acid at position 7
coul d be THaR Y P(f“aﬁpltﬁfifs}a& dthgoingesiigngl periantsoe! @ himenized
pot ent i alanGHESIGR B1ibp@s inbole@ille FRLIGRUhE fﬁsanrt‘aL{H@Nan]H'lje}nﬂhgsdof humanized anti-

gl uycosyl_gélé%tn si.te into the humani zed anti body t I'S prese
the murin 5}' of an enzyhe oFROMEEYREAEchwDESn@BReHhesOue NQH-1IfS of the

NYS1ITSGYSMRLESEQ | D NO. 7). The nvOE8 and hu70E8 CDR-H2 sequence is
Yl HSSGRTNYNPSLKS (SEQ I D NO. 8). The nvOE8 and hu70E8 CDR-H3 sequence
is SQ G_VFFAYA(DSEQ 1yRe NOyaright is an amino Bhig sob@iESioa naridny.7IHe8 Rats have at least

1 0 d hu70E8 CDR- L2
e ence 2 SRR TERd Sl R s 5
sequence d,lfgercggvmsvmm(esa@ ihDitdN@lacé2) Thd rwterﬁEgreMesrtl ﬁtélre%t h@ﬁ\éﬁbﬁhﬁbﬂal
NQ. 55. The nvOE8 variable

am no aci n et forth in

i ght chgﬂﬁgg%&%o%’a%‘%% §1 qBEEg e ’8?1% d HFR raltspationsp anoalsg georveplated.

hu70ES héiWVWelhtﬂﬂm r@mm@esedned (3 EBRIE3S§iBudsSin® t

The hu70 @ﬁb u%% o acid sequer?cg ?Iére{:gita %ﬂg?&h%l n Aééygﬁerﬁé”y
%ﬁﬁ 6@‘743{?83813%28 The mb4Cl1l and hu54Cl1

CDR |-11 sequan6@er QBTEH%% ( | n

hu54Cl1 CDR- H2 seaugﬁce is ||R§%N‘%ﬁ\ﬁ%|\tlc(%qﬂ§g@%?g§%6m% ﬁ%or@f}a 5%1‘?853’13“0“

nb4CL1 aR# 95y 8l fidory HBY elteiinenic encant BRUWEGEE #Vn(BEQbbEYdNG: mbBties found

The nb4 n e SEQ | D NO

16) . Thgll ﬁ%‘%c%{mg%{l%% gélaﬂn%@%%j ‘gglgu%lﬁc"gﬁ?@'“}s/%ﬁ (*(%EB* PESSRih, in the
17) . Theaﬁﬁwén 1Gb1¢d5511ﬁ]@|4©1 ﬁnt@lbﬂaehh& ypiqsigne el N- 1?@(&&\/@%%@5@  1iReMNRfers
18 e_he chai.n amino.acid sequence is set
folth in s%%i%ﬁ%ﬁ{é R BBk By FbR it it oot st The
sequencetrlpsp seﬁmemcés agpais @eDDsd)\iQe 6g. .

aci d seqye S..SE gp]? i QI S Nésﬂég%}ﬁ%ggﬁinﬁ%ﬁ% FTCg !Snmﬁrglﬂgo
ami no aci d s"e‘ﬁﬁéﬁ%é" §re§éet r"’f:‘?ﬁnftf?n SRAUSRess| iy ‘N@’mﬂw attachment Gfide qudAydrate
CDR-HL seqitenoeahd Sspﬁiﬁgn?ﬁﬂ@\ﬂ'hlﬁsﬁgué lh ese;ltge? of el o e r@g@% (tf%Rng sequences

sequence, is V| V\RC% YNPAFMS ( SEQ I D
sequence'™ & PREVSPEIRIARIEES (Ssprientp! bycogyiation Si‘fe OTthMQﬁEyl@DRf keffers to the

VT Lo oo S Rl e, MRAR PO M S

| D NO. 22#jd, mophgomrmons sgring @Jb1heeOhmawltlmhg1 f-hadtoRgpréliriedorSE AHRMGSysin® ma
set forthdur SER | D NO 63. The mA9A5 variable Iight chain amno aci J
sequence is set forth in SEQ ID NO 64. The mMiG3 CDR- H1

sequence is @Eﬂ‘lﬂn\cﬁgﬂﬂ'o@moh&t% t%émlba&i}elsmﬂ%n% aoc%hx%hs‘]%ﬁ‘%g%ﬁ@rmg
is Vi qi(jsrﬁgs ‘5 Nlot 0) The M08 CDR- sequence |
PYYDY| g ughyfhat it © “mmﬁrfé’erﬁ&@f@mﬂma%qdméed gipeptide

AS GT Mettueh SE=Qfdr Di-Niked feon ra
'DNO. 283 i, R 13 edence Lo GRRERarEs i8p S nldg &V sdditen

The mG8 \,cgrﬁUEﬁwgqu v?”%ﬂ‘éﬁ“ﬁfeaﬁ?ﬂﬁ%o%@rwn@éqmétq e sequefiar ¢fhhé nriSkQ
antibody (for O-linked glycosylation sites).



The nb4Al | CDR-Hl sequence is GYSFTGYYIH (SEQ ID NO 31). The nb4All
CDR- H2 sequence is RI NPYNGATI YNPNFKD (SEQ I D NO. 32). The nb4Al |

CDR- H3 seq i 5. SYGYVNYFDY (SEQ ID NO. 33). WO
2009/ 10032%@%@"1@‘23091033383 29 The nbA4l 1 CDR-TT/EBHHERTE i s

ASQSI SNNLH (SEQ I D NO. 34). The mb4AlT CDR- L2 sequence is FGFQSl S

(SEQ I D NO  35¥¢ ahb@ | GRR

36). The nb4A *\ar gﬁﬁ@éﬁgav cﬁggrﬁg%‘lﬂﬁgqgec% S%r nv%éesgdg‘%é({ pTOE)’F‘%’hfm
in SEQ | CBRiter @remicphstahibimap( thszaﬁnaaﬂmmanghantrbbay nFafTbﬂﬁnlﬂé;ldﬂl SPEHSAE EN)
is set f The.ln61Cl1l CDR-1-11 sequence is
GYTFTSYNﬁlhg ?%E%la?ﬁ%\%%n%% tg ?%dut%liecgite% @B&Hgﬁ &L isqaspartate at any NG
Y1YPGLNGReYNOEERG i BEQoidt DR .38) oneTdiebdtifih&l LihCREF3i%6q ‘éﬁﬁf\g@d 'toS glutamine

SDYGKAWF §)( %% agat%gm g%} The nb61Cl1l CDR-L1 sequence

ASQSI ATKI B TRGYD My debiipee of coppleiqlyatyegiiebiading of a@&&os;y o its
(SEQ ID Nl@getllah)zgenThB WO L0083 Ll led (IRABERHRI]

42) The %%9011 vac{F 5 I?%Zf he)av c’gl n am n@gé?g@ggﬁéﬁgl %@E@enf HFBP?I}':HE
in SEQ | DN éyro "@J.Vlbev‘é}all%?élte redugh tthee pesisihildyrihao theciethionine sulfur

sequence wéuld ekidfzar thich §1EQ Jh@ NQt 0
sequence i s GF‘I'IFNNY\/\DVIH‘5 SEOTD N I%JS bings The % aftp g@f&fﬁ%&w@?ﬁ‘é@n@e@@wlﬂf
S| TDTSGRPPIPHTSSURE lclgléeg mEd N@bozmprepmeom | f@B3ﬁ:Dﬁe lbedigeRn aRe infethionine is

TLGA PRD 9B uenc

GSQNI NNYLA (OSEI[Q(D? EN)%G 26 RS wpﬁéﬁd%%i‘%&aﬂ‘?ﬁB@“ﬂ%e"ﬁTﬁﬁfE@?d (asgrgure

| D NO. 47hat thﬁﬁ@bsﬂl!gmemﬂnwes@wé‘mmlsndfwnaﬁno(@&@e b NG veA8) - The

ri 8B3vari abl g v%]acl:}% eculam nodaC| d .sequence is set forth in SE%

NO 71. The rﬁ’ %@VG.I’I a FT ght ’cflﬁeﬁnﬂn%gr‘? ﬁ&e‘%’PﬁF Yaobichumanized TSLPR

forth insSEid MmiMady a prepared b&hs%@ﬁbﬂﬁ%tl%d@@ﬁ% i b OB CThcse meth ods
chimeric anti bodies conpri

anti bodi es ot ed bov i.cal

portion O Wﬁgblﬂgwt b|>(l’g"1"ltm ERES anatyalforea (inihe ¢rsopf lhwmlllsogmumno
to correapiadadi@ s& u@eneﬁ-smts ofl r

speci es or_bel ong Iﬁ@ to a a?]tl cr%épg%qgﬁt Iygr%{?o}{ %)suggglreﬁ?geb ¢0r X C%m"ted)
while t hé!’“ﬂae%ﬁﬁﬁsm@F?%omutaa@ie@haaml(@)wts mldmtscﬁabf i tdrlior pogaed @gﬁuns or a
to correg&gngidﬁgveggg]ygmni%d%“ ?Eﬁkgﬁt b%% ived from anot her species
or bel onging to _another anti ass or s bclass as well as
fragnents of Subrrrdntaniored Secs@meowglaas iy hendiihidt aitES Hs bt@ddy will

bi ol ogi c 567; nd Morrjson et al

(1984) Prﬁ%vg aﬂﬁtﬂhﬂ% é/"/&(5: 8§e“§gﬁl’vd§%§éim %%/63 8@@%) sequence idggtyfy withheoriginal

anti bodi benanigdantodysefinl acudls&;hcﬁlcesrcﬁ‘t‘e&hél b0 s S MDY BQRRASHAL B E&?e ably

As used E't%a%k%/ greteerfm I gg ?8 lc antlbtpt% refers to an anti é
typical | Sehonecr s gﬁ??’@ gst S poooYrietO M W/%%@@mm@@abﬁat

havi ng bleadi $97¢6.s pidentfty Qirthcﬁxﬁ)ltﬁgyr wath rleﬁ%ﬁtt td WRs chfufeﬁéeeﬁt déﬂlteh gn%g‘!n? as the

epi topes. In, one ferrbodl %Cgt .the epitopes are fromthe sane an

I'n anot hBFCSHSE AInERNC 39b resifues ji stha candidaien sequenes ﬁlfaereemud@ntalg@nls the
Met hods HhaniRli Adi-DPSISIECle a a

exanpl e, bispecific anti bo%:ll?%ss c%tgﬁlb%gglgg%glggeiéa%ec%nﬁﬁan??{}“’ﬁ’gl geps, if

t he co- e@@ﬁ?sé%i & aéhlequ Wh’@gﬁ osudenh shpmuge ddeaiity/ langhiot chabidering any

pairs. SeRserfatl M[ 3 305:.,537- 39.

Al ternativel e|SgpeIC| (gl%e geég%a%l %E %r 2}5 Nljgepﬁﬁla]e frefsireigpl, or
| i nkage. intgea] eéieg%OHSBﬂ@ﬁma oreins@'hons( ih@8the aSﬁb@iﬂ*C&q%Qe sBM be construed as
Bi speci fj cI u eC| fic anti body fragnents. See,

e.g. Hef et &tge&% (?_’é@&?q Nat|. Acad. Set USA. 90:

6444. 48, G ube humtimad:d antibodsl mw&cﬁelect%ézmﬁﬁ@&k(séggﬂﬁmuno lo alihdd u%ﬁ_hling
ot her quﬁg/t@ﬁdﬁ g\r ](r?ﬁntp cfon tant domai ns may be app ed to
humani ze g @‘@fF s }5‘? 6“\5i ]éfe@eﬁétr‘[éldﬁ 15 IoleCosniitpie, An)f isalype of IgG
parti culcan Hend edndmdi 51% I AGNERN fr Ehe present

§ uliag 106, (gt@;) . ? be 12 E} Ko eescgﬁala}'so

i nventi on weria 'ﬁ% for a ter ed effec uncti ons, hea
const antCH§RRIAFdot Hehumaniged gribpdyrigy b@mmsweqlmntdmcﬁrgh mlogGhan one class or

isolype. Optimization of the necessary constant domain sequences to generate the desired



Al ternatively, epitope mapping, e.g., as described in Chanpe et al.
(1995) J. Biol. Chem 270:1388-1394, can be perforned to determ ne
whet her t i y binds an epitope of interest. "Al apine scanning
mut agencsr\g?ﬁgt}é)gg‘g‘g‘gcri bed by Cunni n%am and Wells (19§ ”‘%&‘f”é"ﬂt"?é“
244: 1081-1085, or sone other form of "point nutagenesis of am no acid
resi dues diflofnRavilSkERARY 2h70 he fetermpe the functional
epi t ope for _Eéﬁn ant 1i-Jl:"ESTSLPR gnt ilﬁo%f{;%%;g% fegglhgrtggeaﬁglg%d;?fem ;aEnBIO?Og“‘ap assays
Mut agenesiescribed bielew; however, may al so reveal amino acid WO

2009/ 100324PCFl: 0 3,031 idues that are crucial to the _
overal | three-di rre%é?%l%g?ﬁ%tor@é%% émc? H%SE%S BHUE cPREesLns aﬁ‘gfnemo‘is herein.
di rect |y Spasitallyd kippaaiinitiiadyr aufidnge theoN baChsul dAGhé RESet d&Mpositions and
nmet hods h(ps necessary to confirma functional epitope determ ned

usi ng thi's nethod. The epitope bound by a specific antibody may

al so be det er mingeditdye pssies si Mg dDMdedienet sbhemanti ‘ 1d
conpri si n[glgfé]?lgrrents of h%rran TSLPR, %?a am not aci dﬂg%gﬁéﬁébgggfg&hﬁ%ﬁsﬁd'
t

TSLPR i s PEHNGES SEROF muigenized by sidsphiont inpstion5o0@2etBRAS at least one
( GenBank r&GQRsSicRMhdlothe ABFL63Rnde iS8&:; SRhonNo. .
NP_071431). A series of over| %%Bi ne pgtpl)lt?éit eé%ﬁ%g%glﬁ%ﬁgd%{‘ﬁlgman antibody
sequence SefueTes pplegd. e isssprtampdatoe thamsush swraame dvdubt bdinndinaly, Tepigally, at
in a diregk Hol SA Det L | where th ti i s assessed
or i ts e Tl e ufAEH bl B SREoRS BBl BtmamicCaR
wel | of &csidues.onare eftenf0dt.ed most wefemblyhirgiter Sumipspept i de screeni ng

nmet hods may n pabl e of ectin one, di sconti nuous functi onal
epi topes, . em]}/ 8‘%@? %onr?gtf(meogiﬂieﬁﬁigeq?ﬂﬁgs ﬁ?ﬂ?é’? maRiaRBboslycan pegsedudle FR
that ar e sepEneond Guausgalied bytshestprdorBnYers QoG RioR o tasl ShPRsidue such
pol ypept -h%? hcr}ﬁf%n. . ,.The ? itrgpﬁpbound by anti bodi es of the
present i hvEt i orrHERre &7 digtingg QBY BF hiay Ay Nt pureananiibodieteuehes emnloied.
as X-r ay Itciky@hapiiéd! ot 6@ hIRLEHBhN AbiaNb %ﬁﬁmaf.vﬁ%%@%%@ 75% of the
nol ecul af nodel | rlljg and nucl ear nagnetic resonance ’spectr oscopy,

i ncl udi nbu‘"ﬂﬁ\?ﬁz‘ﬂeﬁ PeRNEEBes WR eonesneang tetedse nGehe irem R résichiet, enam odien
hydr ogengoojg:rva.{g%Rpmlj éggg{matﬂgl when bound in a conplex with an

anti body of interest (Zinn-Justin et al.(1992) Biochem stry 31,

11335- 11347; ZPRrand Jdk rasidees aik defeariod®) adouitdew the syindRd s@@84ctBAdion of

Wth reg t = ay. 1 Ck 1.0 .. Grystallizatjon be .
acconpligﬁ%% Sgﬁﬁ%aéﬂysﬁikﬁh%(ﬁﬁ%§ﬁxﬁéﬁﬂ%ﬁ§mP gFﬂeh5WFgﬁéﬁ@PMdW8§éwéPf
al . (1994¥alihdBettesds tvid. K $7). D50: 339- 350; McPherson (1990) Eur. J.

Bi ochem 189:.1-23), ingluding m.grohatch (e.g. Chayen (1997)

Structure. 5. 1756 2rrafiies Sabes EORey dlamainn 166 thoncirisin msPres bumen
(1976) Jvaiedle heherohad EDRSORGIOTHYide @G0T RAAE UM R Hlcelifin mouse
desirabl e Ho use a ?roteln_pre aration having a concentration o at

| east abBGUMapgRTAPIG R shady PRSI y about 10 ng/nl to about 20 ng/ ni.
Crystallization may be best achieved in a precipitant solution
cont ai ni ng pol yet hyl ene gl ycol 1000-20,000 (PEG average nol ecul ar

wei ght ranging from about 1000 to about 20,000 Da), preferably about
5000 to about 7000 Da, nore preferably about 6000 Da, with
concentrations ranging fromabout 10%to about 30% (wv). It may al so
be desirable to include a protein stabilizing agent, e.g. glycerol at
a concentration rangi ng fromabout 0.5%to about 20% A suitable

salt, such as sodiumchloride, lithiumchloride or sodiumcitrate may
al so be desirable in the precipitant solution, preferably in a
concentration ranging fromabout 1 nmMto about 1000 nM The
precipitant is preferably buffered to a pH of fromabout 3.0 to about
5.0, preferably about 4.0. Specific buffers useful in the precipitant
solution may vary and are well- WD 2009/ 100324PCTI US2009/ 033383 32
known in the art (Scopes, Protein Purification: Principles and



Toxicity and therapeutic efficacy of the antibody conpositions,
adm ni stered alone or in conbination with an i munosuppressive agent,
can be determ ned by standard pharmaceutical procedures in cell

cul tures oVOHPEN¥ental animals, e.qg., for deternini nEHEANPEBRE he
dose lethal to 50% of the popul ati on)26and the ED50 (the dose

t herapeutically effective in 50% of tla}gglg gpul ation). The dose ratio
bet ween toxic and therapeutic effects IS'the therapeutic index and it
can be expressed as the rat iteabeChvérBcdudh@s andiDERRRs Ant i bodi es
exhi bi ti ng high-therapeytt+e—indi-ces—are-preferred. The data obtained
fromthese c KNTJ:BKDD &5E0YE anWuani mal | $HANV AN OBRUSEDDIUES
formul ati ng LoRge of _doggge me’?ﬁ)ﬂJE’,&,‘tﬂﬁ@%{l TH ?CISJQ? ge 8E3\B.§]Eign

conpounds 20097/ 100324 PCT/ US2009/ 033583 —34++es—pret e. ab 4N
a range of c ting doncthtratl-dh& t hat| 261381 ude {5Re5SED50 08-105
little or no hLCi)GIHC,SI ty. The dpsageiyay var) 2@43t5h| n tlgb%Sr angegg 105
dependi ng upsollﬂﬂg dosage T%'m errphﬁxed a g tne rOL[e of
admi ni strat i prttiH-zed W L5bl e r 0uP28 adhi68i st r aP3-608
i ncl ude par enh®E81 _admi ni st $ati onl-1skich as 264361 arrus,cgque@r, 99-108
i ntravenous,| gs4Sybcut aneousy adni ni g4 rati 99, .Adm nifspration
ant i body USGS_II n ?ne phar nu%geuu bg:'l?ébuupu .a?ij?n of S_, HMM-Q—IQ&,Q_
met hod of the3kdkent inventlon chhlbe caf P68 out |iSH-68 varj t-yosof
conventi onal mw@ss such|as gyal |inggstion,gnRkal ati 90-65 t opi c&é 108
application 01{14(S§t aneous, sppbcut i’rjffus, iMtraperit )llt:ou —pat c..Le%aJr,
intraarteri Fatravenou® infecislon. 1 n26He enhodP#Bnt, [tHell0

bi ndi ng cormdtmhl\fdf t he| i nvéht i gri n-i® adni ppssered | shpkavengusl ypg | n
anot her enba t, the]bi 0 und t.he |n/ on"Ts
dhemn P L PeRS . bmLoah a9 Wer

adm ni stere beutaneopsty: AHt-ernpteby- 0 ad
t he antibod;lﬂ B3 1 acal | ratHer tHaH7svste12@oﬁanne 50-66r exawpios, Via
injection of the antibody directly into an arthritic joint or

pat hogen-i nduced | esion characterized by inmunopat hol ogy, often in a
depot or sustained release fornulation. Furthernore, one may

adm nister the antibody in a targetedhﬂkﬂp delivery system for

exanple, in a Liposone coat ti ssue-specific antibody,
targeting, for exanple, artﬁ}glhmtﬁ ‘ilgF‘Hiem’é‘F a’b‘é’(%ﬁ@@’@ﬁ i nduced 1 esion

characteri zed ! nop The TiQ betar o

and taken up ég?fle% rvel /gggqb ‘é‘fﬂ i ct ecc[jg;ﬁ-gﬂ\m Wﬁ&ﬁ ng an

admi ni strati pALP¥EI nen Y a theRl%S:i@UtESc ddpieids |@DBeger a:tDRapj ofl s,

i ncl udi ng themggggm or rissye tulr_w%ver rcltzg qgf tkgoej%tl tyl &&QF evel
Ci bili

of synptons, |rmuno eni_crty ol ~the—ent+ty,—and—the-ae ty
of the tar ge IH-I s—in theBiol dnggaI mat 284 Pr ef5€+3&bl vy,

adm ni stratijon70Egi nen pexkel zag-tdze anoyng. Qf tkgb%geutl 08 ] | vel ed
to the pati erﬁmggnm st ept th ﬁn cceptc e tevet st 5.
Accor di ngl y, Fthe—arpuntof>bi-olegi-e =4 _dep Qrﬁé n |p¥r17 on t he

particul ar em$4Giland the é@verllt}ﬁSOf the:zlmndi t i @p.skei ng ggtga;at ed

CGui dance in {sghe¢ti ng ppr riate oses ¢ pntibo , CY[T and
smal | nol ecm—es—a're—av%v | ag?e elcicofé € 34\,2% ZVHA gQ§3 (1 98%95 Anti ody
Ther apy, Bi ds"&#entific Pbh. Ld08oxf or \ahidte,  UKO-SKr esi|ma-qred. )

(1991) I\/bnoclmcr@q Ant i blodi@§ (ytl@lgl nes aasijﬁr\rth klsg, I\/Erscléed,/. Dekker ,

New York, H (ed. ) 1 N octomal _ Antibodres—and—Pepti-de
Therapy in Adteihrnune .swse.;,”l.. rcel. DekRer  NeYwO&or k | 896 Baelt |
et al. (200e)m6\lléiA/1Ean | Wed. [3488601- 6385-3M I g g(msﬁet algg. 9(71999

New Engl. J.| Mgk 341:1966+,1973; ano al .
Med. 344: 78:)-1792, Berriami .6.?,v. t ‘_,1 I% . %@%) N é) : Igsr})%d
342:613-619; Chosh, et al. (2003) New Engl . J. Med 348 24- 32;

Li psky, et al. (2000) New Engl. J. Med. 343:1594-1602). WO
2009/ 100324PChé H3208 8 R3BG% BDR-H1 sequblieS! BRRESRYG P (B8 1D No. 1). The

m13H5 and hul3H5 CDR-H2 sequence is VIWRSGSTDYNAAFMS (SEQ ID NO. 2). The




For reconbi nant production of the antibodies of the present

i nvention, the nucleic acids encoding the two chains are isolated and
inserted ipnto one or nore replicable vectors for further _cloni
(amplifi ca‘t%&ﬂwﬁ‘fm%e DNA) or for expf,ession. DNA enco&q@sﬁ%}agﬁ"
nonocl onal anti body WD 2009/ 100324PCTI US2009/ 033383 37 is readily

i sol at ed amseaupnced dpRNG: t - d g, DY _Usi ng.
ol i gonuclleoti de probes ?ﬁg@g?@%ﬁﬁaﬁﬁgﬁg}’pﬁﬁi Kég@pl)é?ﬁ% N %39 fgrnative
genes encE@iEs ohBu RERVYDRARL isiNYREGETHY NAAKKS (SEQ i owy )73).Many

vectors are awvalLl : onent.s i ncl ude, but
are not lim tﬁ%tﬁékgnagggﬁlﬁgg?{%ﬁ? %gquflbﬁelI%\%%%%ﬂi‘&n&%%%ﬂ@nék, The
an ori gi mbiHy epl hekdHoGPRebE sequen@r 8 YESREHSIGEES ID A0 EHNANGBEMm13HS5 and
el enent, I%Iﬁgg@f% and a 1:@8‘5{, ' t‘&on ternm nation sequence. In one
enbodi ment, > Bot Y e SFIUgRE & géﬂ\}% RASRE 15 NOh &) hdmeatiemetive sequence for
ant i - TSLRR13in$ Coedy3 RfQOL@ I EwANKEDNYRQDI 2. are expressed fromthe
same vector, | asm d or an_adenoviral vector. Ant i bodi es

. & Pl as : ! :
of the present *gm}éﬁgivw%va%c*wwm@e@mwemycmmwmmm IINDhé9.
art. In one enbediinERLari i i : d.i i )
insect cells in cultur g}%kﬁ%’ﬁ%ﬁ?ﬁésﬁﬁ%@@% 183%@%«?%(?@%%{05 ,50'
human enbr yonilée Rilghbyvatiprhearg 3haphingio avbiusquanyeis arEoNSR SED I3 Nhahy
hanst er ki dne . . tera fryugi perda ovarjan_ (Sf9
cells. In oneyfgé odi r?ec\%b,mgﬁg’iﬂ %géﬁéign”}soe%}dégggmﬁ onif (‘:‘bﬁ“&@ Ua%“@ 52.
recovered andApemifiveettqinncet fndardriable Qo QUsARTILG 1 18 Badss foRHEH 50 1D

protein caft} e ange,_ ani on._exchange, hydrophobic_ interaction,
and hydr g&'a%tatpi? e )éﬁsl'oﬁg}eoa&?}%ﬁﬁ‘.d EI-{Q_éjé’ﬁ‘F‘g? HG SHY Bodi @sVar the amino acid at
concent r abgdoradticamtdiiecd ok N. 2Qe &M@%id@ﬁgﬁ%&ﬂ%ou%éfk Br G. "l“hgl raréxirlonacid at

anot her enbodiézn i bodi es of t I

I t . the an , present invention
pr oduced PPH" ould e cﬂrﬁé i aHee #aid Wowsitige §€ epwe de Fror L. The amino acid at

WD2005/ 040396 7 Brduef beyR oyg§ i SmBRERMH Aokl j]dquu\éd;Jﬁclelejlglor ki %‘é ading agid at

heavy chains of an antibo interest are intro into
yeast hapPoi detorid bed. gr VdiThe amimatacident positianQyemubifbether Ko d8é aRimhical at

Dot 1 oph LY GRRE p P 1B oo SRR el R e hpb i
fused t oPgRRtal probiepisovith Asmadsamdalon craphivhime okidpri@duci ng bot h t he
heavy and the,i.i hai ns. JThe diplgi train js then able to secret
the Turly assanbfltye 3aldfes 6 fePya et it Bocs ormee feindingga D
expr essi D 5éEpwe 3B).tThe amivd @itbitpssiaan 70 uRPhd 1Yoz & ,Tﬁe%niﬁ?(&‘@ét%osiﬁ&l
using vegsors y\%t&dl f ere@tﬁ cog , Eu}r]rber, using transcriptiona _
pronoters o di %% 8ht+ st refgNEM2o Phnge i negitiax pilessildrintraugenan N-linked
i nduci bl glupdoeyimicersite @itb HeM@imah @B &{tibBAY @Rk iQEreEéﬁ?irﬁﬁQﬁﬁlriﬁﬁgﬁfﬂng one

or both chai ns. I n one enbodi nent, the respective héavy and

| i ght chains of the anti-TSLPR anti body are introduced into yeast

hapl oi d cel | STHeGnRIERakE gﬁ7¢éé®é}?kyﬂpé%qﬁﬁﬁ'8ﬁ% RYXPRSEVEIRIDR ﬁ%}ﬂi)??).o'{he

mati ng type expressing plurality o ains,
hapl oi d $é8lst ard hwi0hS * 6DRaHi stqenents VEHSSGRTNYNRSUKS SSHI@IDANO. 8). The

pluralit / hRSy~ These Li [ f .d_strains can be
mat ed (0%7%85%2%%0%%?%?3%% ast %IBCGfSogD%ﬁGE&?@%g 2@%2@%@ %i pl oi d yeast
cel I's expr essihagnZDHSoarki FOBE i GHRAL ieqisncofs RRSIQRIE: £8VAONSHI ﬁﬁ%(‘j’,f 10)
t he vari.@ijs ?é)@s%al e78€$ rcrgﬁati ons of light and heavy chal hs. The '
conbi nat 6F5 BrVH% B tHp Sehvgaceda SASK BT SUSE K MRk d 1) oTlden@PRA mel
WO 2009/h0082¢BRTY. RaRE 338 f the antibodi es has
properties that ar%a%uperi or ?gq%q)wg%e f%ﬁ%yrllf%fy for TSLPR) to

those of the T8f MyPk&Varablq heauy ehain Baino add gequeMB2085 FOHARSEQ ID NO: 53.n

anot her enbodi,agRbEs dtdLROlH resent i.nvention are an

domai n antibodies in (EA% ch g?%a%%%ﬂgfaggﬁe%ﬁﬁe%ﬁ?‘?fg‘r‘flﬁbel%hﬂgg%

are |inked i dhahp8ibipepti deingininphed sdyaenceds sghforB ppSBRIIBIE! 37, 13 kDa.
The hu70E8 light chain amino acid sequence is set forth in SEQ ID NO: 58.



WO 2009/ 100324PCT/ US2009/ 033383 39 Exanple 1 Ceneral Methods

St andard net hods in nolecul ar biology are described (Maniatis et al.
(1982) Mol ecul ar Cl oning, A Laboratory Manual, Cold Spring Harbor
Labor at or yWBR8EEYR4 g Spring Harbor, 3rd ed. NY; SanbrESJrRUSZp/033383
Russel | (2001) Mol ecul ar d oni ng, Col d2 Spring Harbor Laboratory Pr ess

Cold Sprin i nant . de

Col d pSanngHgg{%%MM WhshE9Pk ReEqTRLNGRI PIByalt ke OB ).
(2001) CuFhecmp @?bmbmﬁé(?ﬂh WIReHﬁIsequeB:teoﬂsngPSNGl\H‘NCﬂQKm (éz‘Ed)Qb NO.
and Sons, Yor k describes_cloning in bacteri al

cell's and ‘%Nih"'m agends |hsf'%%(({:/]c}\l,\@b%hH > HWBHCAS 5%"%@%“‘&?(5@@1 IDN@nth).
yeast (Vol. 2)ih gﬂlmwna ugsdas ank-pr edogk lsed) d

bi oi nf on t| 3 hods%r&ésﬁggﬁﬁﬁwﬁgrﬁygat E@ D RO 16).

‘ﬁg’ér

i ncl udi ng g HH Gt GRR- Te%?f‘@ﬁﬁt%gﬁr SHRYRYS) (SEQ BPN6OX. ¢3). SThe m54C11
cent | ugaliasic ATORINSEAlhLZR G EPKALPYHP 680 RS ) 1 gan et ol

(2000) Current Protocols in Proteln Scienc hn Wl ey and
Sons, Inc., Nd#e Wﬁ"fﬁ)‘lV@P@hf@awtdﬁmzy@nsamdmmhsm)djrn‘hnﬁaEquNo 59.

postt ans! at irapalsaTRdl A1GR DBl AONELL 8RR, LUTLOBANOUE 16 o

gl ycosyl ati on of proteins are déscr é%que‘éceds set
(2000) Cur r entlhPheidéddlhsaiyrhBnatshnactitiegnaes isvel fodh in) 9HO M@y 1and

Sons, Inc. et. al 2001) .Current Protocols in
Mol ecul ar B m&mﬁ@éll '?‘Ugé#'ctfleIW ‘Iacé?/ge&H%PCSbﬁﬁt ofthdn SEQYD W&, 620p.
16.0.5- 16.22.17; Sigma-Aldrich, Co. (2001) Products for Life Science

Resear ch, St.Tb? @ p}ﬁi 45-89; Anersham Pharnaci a Bi ot ech (2001)
Bi oDi rectory, vy R sequenss is SgBSISBEY G Vipk MtIDoNO 19) The m49A5

puri f i catiDRH23RGudERGTe PR 0

anti bodies are dglgcl:lrl bed @Ng%fyg{wi]]biﬁb E%%Ci B@f?ﬁ%ﬁ ﬂ’?%% GEBE3
in | munétBgYce iESYYGYHA WI( K}Qdﬁd\l@cﬁiﬁ, Inc., New York; Harlow and
Lane (1999) g% @]9 d.Sp r.bar b ory Press,

Col d Spring ﬁlruggld@ %arl %e\ﬂggrl‘cﬁ é#élﬁmlgz)e (Sgﬁaﬁég\% ch“ﬁ]i‘f‘q%QAS
f or char &fel? meqepntd gaWSlHdéSt(SEQI maﬁtac}zspnsrf@rﬁ4@y?l¢@j@ng gélggm i
e.g. rrent Protcols in | munol ogy, Vol

John W | Qy@gﬁTEi)m%g?%O % Met hods for flow cytonetry,

i ncl udi ng f | UBheRePAT eurRbleinéalyadamahlinsand hab!
(see, Qﬂg& t ) (1994) Ia:I owm torriéeggilr{cgﬁqﬁgm ﬁsﬁ%ﬁby@@&
dini cal Labo 55453}‘3:5’@{3 eé'éht %WHWCP eg)d spadlerse issset faothok SEQ ININOG4van
(2001) Flow Cytonetry, ed.; WIey-Liss, Hoboken, NJ; Shapiro (2003)

Practical Flow Cytonetry, John W | ey and Sons, Hoboken NJ) .
Fl uor escent r BigeHes COR-Hastaicheris GOBLINGLH (RE@ID I\E@:lzd$ The A48 ODR-

nuclelc i d_anti bodies, for
use, e. ﬁg quslgg(%egigﬁst I C r%‘%@gwmgﬁ ﬁi]ng{](mﬁ ‘@85?& Wb’@guenee
(2003) Oaﬂ’MYiQGNWYFBM (SIE(HDJ]HGSZ’/)I nc., Eugene, OR Sigma-Aldrich
(2003) Cat al ogue (1'1$§ ?folg 2009/ 100324PCT/ U82009/ 033383 40
St andard met hoadh e P # %F&Vcnﬁf"' is ARONKEIREV AYSEQHDANG. 2Bs dhe b8 CDR-

eqMtct &y $108 8
<(31 ﬁgepate Ig2§s SI cag | ngﬂ;el‘rli?%g%l[:(ggﬁ I\)Noe \%b% ?P:e HHG?@ﬁa-tl?‘@%uemel i @g@g&qﬁlﬁ
Col or At(g & #fN ol ogy, Lippincott, WIllians, and WIKkins, Phila,
PA; Louis, etTh@'mﬁldSZ\F&QgQ]e ﬁ%%hﬁ*h%%ﬂ OV seEL%E and A }M:P SEQ IR NG 65¢ o

l\/bGravv-Hlll New Y tware aes

det er i ni ng, élegl463mrlﬁ@ehghi chpiagnemt aid :*.eqaadme isSeOforth GeSEQ PD I(®i g8
fol ding, functional domains, glycosylation sites, and sequence
alignnents, are avail abl e (see e.g., CenBank, Vector NTI(r) Suite
(I nformax, | ﬁd:u; nBaii é SH2R - H\Y[l}equé%éilé/ﬁmwﬁﬁ $@9eD (MG CEN! Vi

5
San B eqc)y o) Devpnei i E R G o sl oy A

Bi oi nforsefpfen@ssAHmYWYFqusmtIg}l@ ¥41-742; Wen et al. (2002)



Exanpl e 3 Generation of Rat Anti-TSLPR Anti body LB1.18B3 WO
20091100324PCT/ US2009/ 033383 41 Rat anti bodi es agai nst hunan
TSLPR were_produced according to the followi ng protocol: One rat was

i muni zed BY 1AV1%43#4r i t oneal injection with 50 mi crogr affET/¥2009/033383
hTSLPR-1g fusion in 1 nml of Conplete Freund' s Adj uvants and boosted 7

tines with 25 1. Gh I Sk PR: j gn i ncompl et e
Freund' s Adj uvgh%%%@&'%ggﬁs&é%% or %\pgé%\gﬁLﬁo@Eé {I%/N - 34 YhgmS4All
i nt erval s¢DBeld seduenrn ishEGHRISIBN(SEY eDfNSeds tihemsl ANR (Gt S LATGE: is
P3x63Ag8. @@Ng@ﬁqsgﬁq%ﬁé |l e 4 Humani zati on of Anti-human TSLPR

he ~rtu i

Ant i bodi e zati on of nouse anti-human TSLPR anti body

| 3H5 was per f CFhwedS4as] leasahlt hahl ¥has aflesGeidieshehos BC ¢ .
appl i cati on_pupli.catiqns IO 2005 047324 and 35S0 IELE R N 67

i ncor porat ed by'*r&tét'd@gable light chay amingl asid segiancai detiferlvin SROMHD hO: 68
the anti-TSLPR nonocl onal antibody (13H5) were cloned and fused to a

human kappa | i.ght tai & domai n) ,and _human | gGlL heavy chain

( CHL1- hi nge- CI—IZ’I(%&I—IEg1 rlggé Y Srapgnce is GYTHRY Ml {SERJIDINSe gTlente ©61C11

the non- MODRATMqdas8 i YIRBGEMPRL PNOIKKIEG 9SBY DGO JCSUBR YIdpr 113
a rom each o

germine am no acid sequences; one representafive
subgr oups’eH§aRA S SIW-?‘WY@W.IDM 3MH subgroups are listed in

M -P. Lefranc,the NQjze g Hu I i.n avy (1
Genes", Experi mental égngﬁg ?%?%%L{en%ﬁ%u%lﬁ&ew%%g%@éol @, "BorclCll
Mouse 13HEPRAZ] trgdgncs cierleGSESHN¢SEQ affaiNGst 4 humane heaOl 1ChBROL D&EJT:hQE i
| GHV3- 30 4 ?%Ql“ n . For the nouse | 3H5, the VL
sequence %\ggﬁok the&%%fpda&?u%?& ass of VL. The am no acid sequence of
the non- human TWe mbo@h] Rarishi leeRpE@aRGNiRo Ai@5QMMERTs SOREKY S@%M‘NO: 9.
kappa germi ng am [11@ pcl %hfgggences. The group of four 1s conpri sed6
of one represéht BT VA! Yihiedighhchsm aine aeid sestypnos ivstt fruirein STQ ID NO: 70,
subgroups listed in V. Barbie & M-P. Lefranc, "The Hunman
| mmunogl obul i B, K iable (I enes_and Joining (1GKJ)
Segments", Ex g i ﬁﬁggtcﬁ{'mcfe@e&ﬁﬁ%ﬁl“ TR X SYEASERID ‘g@-: 43)1 T288 8BRODR-
and M - PH2Lsefucancis SIRDTSGH EY vPBsvicd qﬂm be {hKappa .
(1 GK) Gemﬂlﬁég i mental and dini chI% m’rugb()gehetl gis%#g}{l]gf‘sg%me 18
2001. Th g%ér%%gl%l‘léb correspond to the four subgroups Iisted
in Kabat et afpe SEEHEOPRS ' f ' Interest". U
S. Departnent of Heal ?%Ra%géeﬁﬁﬁﬁﬁsfe;?@?\égwmI*]ﬁ%lﬁgkﬁﬂﬂ4??54525}13 yg$R3CDR-
Ed., 199%2 sppenckois KBSILWHSEQIBHSOaAT) biidyr1 SBICBR-113 Gheste AIRORNNGFT
ce

human | i fhRingger mine 1 GKVI -39 in subgroup VLk-1.
the target am no acid sequences of the variable heavy and |ight

chai ns were dBieat 8Bhadablp hasmichsn engRdiciGelhacd is'sét‘fbﬁl‘f‘ﬂx@]i(%%?@jé%i%

anti body wer en t ed. don-. WD 2009/ 100324PCT/ US20091
optim zed D@%ﬁég@ﬁﬂ%lﬁg&ﬁ&ﬁﬁﬁﬁm aeifl feqyeapg sisctoriam SHEID hénvs.

chain and full-length human kappa |ight chain were synthesized using
a commercial yendor (GeneArt AG  Regensburg, Germany). The hunmani zed
heavy and | i ghfC Gasampted ashimasicianabestissd Asagtednbess, hypicel demefoiribodiss
SEQ I D NQmipri®d AnRrid of NGe fiehlv | . ni.ze eavy. and |i ght

chai n ani ngraci_dqjséequegces? a_r{/ay sag%%# rc}}ép]}gn@ﬁmsﬁ%n{}ﬁ?l\%ﬁh %Sl’%‘ﬂﬂlog%%s to
The nucl ¥rEsreafligg serioersniy ntibadicy deritedafiym angartight spebias Br Qaeioﬁ@in%(ib Gy
sequences e St r [ DN . 73 and, 74. . Chineric 13H5
ant i bodi es, co%rrggrl?cjsd' ﬁ%& ﬁg S%uggié \V/lél\}lfgi i remaadsr oh dheslpingtinia ideatienl vt or
r egi ons hwerodogene dp ednregrontizinsayasncge e atieadian dicti et @t %ﬁotﬁéﬂg%ﬁgs or

ody.

Testing d affinity co rable to the parental anti

There i sbq§°“8’?ﬂéé%%*ﬁ%{ F‘S‘H’OQY P%Ssa rfgﬁ 3581 351§ s dpesets pisunoaBibodics, so long

A ycosylaatthgnexibit tiesdepiosi bioRickS adi@ty (EAMIFRe S Of 5 i fdi the

ant i bod)hgéalbj AN @aﬂ/ﬁn of .the anti pog%(r enoved 1 hé gf%g’og&% g/{olr%sr?fl et al.

An 1 gA S0 gg"é- fll. i 4rad (56 A 633 b8P 5hul  3H5 anti body can be
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



Exanpl e 5 Determining of EC50 for Anti-Human TSLPR Anti bodi es Using
ELI SA The ELI SA nmeasures the EC50 of certain npuse anti-TSLPR

ant i bodi e(s)‘ggezg'%{r,\lga?sg according to Exanple 2 are reportePg{TR%ﬁ@%}a&%Sf.

The anti bodi'es ré purified from hybgidona supernatant's,
hi s-hTSLPR or cTSLPR-1g was used to determ ne binding affinity.

[ ' iti T, ; ' [ m.no acid ..
st oy ST BTN WL A5 e
pCWI - TSP PR FERSE 1§ sypg anteensile rﬂnb&neré eiabsfimette thei @;twﬁ F—‘rgmm two
it h |Gl i sing an | VA
pur chaced 1o Heay hecings 8 e M piiBalEs o8 Hprirr fe e For
col urm welxaglgi bispaciiceantibadits vem woprodoved edcunidimanty Angri¥el JALStPAD4i6h of two

' j.d PBS . . Q.. The culture nedium was |oaded into
Che. 1 wac B GALB e ey ] S8 Bllo B ajns Boso aisey G D00s30 3595 4190 e 305:
washed doWi-39n Alkenasiaete, Wepstific anabddan cowbé pre ar@@ﬁsiﬁé’b‘ﬁ@ni@@qﬁf{éﬁ! d@é@,Se.g.,
eluted usging a si nlgl @e _el,ut)'?é)_n in 250 nMinidazole, 0.5 Msodium
chl ori de, rﬁg@’ 55438.(39 hsg“’ﬁtﬁ 227 efl- mdtigherifie apsbodipsingiidd HispegiinMntibody

i Richts. 306 8.4 HRSIoRl B, 699TN8 08 3 QNRSf T 8T R0 cali Rt €
igglcgnmt ?gswflonﬂs fgéjgt@gﬁ? néggpwi (?héODZ)BOOn%mr?reagur ei?rze'(njt S. @ﬂgdf@a%pﬁé&’er’
Jb%@tb@-

was anal Yz&d £ ﬁ;&@%ﬁ@g@ﬁ)-SEQ— HPLC. Generation of cTSLPRIg: A
4, I50% roara e A0AE L RS SSRIDIR b0y uc

L
ding the am no acid sequence O vias _
te EgOH: ngihl'*‘{na@?%\foﬁndp‘él-l F‘@g&S(m\é@ﬂddterq'ﬂpstr dxemdler if\sl galticlat @fteAded@lise of an

d 46 } o J -1). vector to i CISLPR-1g |
(Nam Tr s (RS b Eaerh ) b0 e VSRR s 0 vl Sl iedor funcrions, «
t r ansi entkayytohainsbegan domainHmE? 93 Igal hmyaﬂd{s&d)eAn@ﬁ@?%@%@%g%fﬁg ?rsogiéie
i £ I |tupe mediumusing a Protein |
v U LA SRSl AL VES TR WS g B R Stenn A Sephat soe
the supedeahdent celliie cpidiorstyasich SERkidsOnal. 19t Be deshihbld fér%shss(gﬂ% Ritibody.
The buffers used for th urification aré as follows: S uftfer:
4AM NaCl W %W%Hétﬁmﬁﬁﬁs%5%5%?0%@@0@1%%@&%?1@1)1 mgf baised buffer: 0.1M Na
Citrate, PH 3.0 (Buffer B) The Protein A Sepharose col umm was

ilibrated wth 5 CV of Buffer A The culture medium was | oaded
gﬂ;“o Ithre%F’r ot é\%o gicab OFtiy of theasigediAntivigs PRashed with 5-10 CV Buffer

h 10 el ik - uffer B. 1M Tr.is. PH 9.'0_
R A i Lo T e A
of - - | S netit# 3R R iangbdshifchr betsorebnaicor anhidiainy bivloghh actfvi@ Gl RS oMBJrSsuitable

e T DR IR B G i
SDS- PAGEan Mtibedyi @l iﬁtﬁ;e&i{lﬁ.(gf, ]lc\m:sg %?2 blﬂiﬁg bw%ﬂgié) AW};&E tI%: ing rl}]l':é!:'raﬁtﬁr), a routine
Bras0- 20) Tabrt 0r b2yt b e e iobpSrAgomoraTE o
serum ( Shgim Harbd1SbbraAdpt ENHafbil bRI DalidRGhe 9-5%; Rah Be %@@orﬁlted? gkntibodies
uL/wel | 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



Detection reagent: Goat anti-nouse |gQ H+L) -Jackson | mmunoResearch -
115- 035- 062 Substrate Sol ution: ABTS Peroxi dase Substrate IC

Ki r kegaar ar Labs # 50- 66-00) WO US2009/0
5000110030 18P0 ! 033383 44 B1 SA,Di | uent and Assay BUTTer-PRS:

0. 1% BSA; 0. 05% Tween- 20 ELI SA Wash Buffer: PBS; 0. 05% Tween- 20

Equi prent resiids@Ratl 288 clieMi GLGe %Q@t@ﬂ@ﬁl@@ E%IMMI%EME%]” V}*[f Bt that are not

Ver saMaxni{, m cropl ate reader Protocol
per f or mediiEsty 6?‘1%5% in 'PSUFEIQY(@OgWgC@éﬁCtSV\/@M )hus WIMSHWJ\@:!N mayu batne(d:s@t-y to

4C over ni @ftiem Eklﬁkﬁ&ﬁ%ﬂ%&%é@ﬁﬂgﬁ&%&éﬂﬁ%@tﬁ (3 washes/cycle) on a

Mol ecul ar Devi ces pl ate washer en titrated across a
row of eight vigielesitons hobad bangpecaic Mﬁdm@hﬁmm be Getéﬁﬂiaech@;/ fseddmb Manding

d.f Pl at wer e
wnshod 1 tharftbb o R Lo hREHRE Gt ) o R E oAl P G i Seauence

added at . lﬁ&ilam_TS\IeH’R 1arset fomtuinaSed MoN®GO2 mfm@tpa%ﬁCNoPI@ggggzmnBank
and

dded at 0.05 ni/weli
houbat ed IR Mo ABETORR obt riedORRgnG Aegeen NapM 87 b A hercs of
results OivelﬂdfwlﬂgL;ieﬁﬁda’sl’b@bMﬁpzﬁmng We %Qﬁ@ké@@@@ﬂ?ﬁ%%ﬁ%@%@é%%ﬁ%eened

al ues Determ ned By ELISA Hybrid peciles
L?gl ﬁTgL 5 b m(y ng,ueeg ina d?rect ELISA, Qi/ 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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known in the art (Scopes, Protein Purification: Principles and Practice, Third ed., (1994)
Springer-Verlag, New York). Examples of useful buffers include, but are not limited to,
HEPES, Tris, MES and acetate. Crystals may be grow at a wide range of temperatures,
including 2°C, 4°C, 8°C and 26°C.

Antibody:antigen crystals may be studied using well-known X-ray diffraction techniques
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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As used herein, the term “specific” refers to the selective binding of the antibody to the
target antigen epitope. Antibodies can be tested for specificity of binding by comparing binding
to TSLPR to binding to irrelevant antigen or antigen mixture under a given set of conditions. If
the antibody binds to TSLPR at least 10, and preferably 50 times more than to irrelevant antigen
or antigen mixture then it is considered to be specific. An antibody that “specifically binds” to
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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lies preferably within a range of circulating concentrations that include the EDsp with little or no
toxicity. The dosage may vary within this range depending upon the dosage form employed and
the route of administration utilized.

Suitable routes of administration include parenteral administration, such as
intramuscular, intravenous, or subcutaneous administration. Administration of antibody used in
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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2009/ 1003%%@6H§?,Q9§és%§1%§ 8,30r 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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cloning (amplification of the DNA) or for expression. DNA encoding the monoclonal antibody
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is readily isolated and sequenced using conventional procedures {e.g., by using oligonucleotide
probes that are capable of binding specifically to genes encoding the heavy and light chains of
the antibody). Many vectors are available. The vector components generally include, but are
not limited to, one or more of the following: a signal sequence, an origin of replication, one or
more marker genes, an enhancer element, a promoter, and a transcription termination sequence.
In one embodiment, both the light and heavy chains of the humanized anti-TSLPR antibody of
the present invention are expressed from the same vector, e.g. a plasmid or an adenoviral vector.

Antibodies of the present invention may be produced by any method known in the art.
In one embodiment, antibodies are expressed in mammalian or insect cells in culture, such as
chinese hamster ovary (CHO) cells, human embryonic kidney (HEK) 293 cells, mouse myeloma
NSO cells, baby hamster kidney (BHK) cells, spodoptera frugiperda ovarian (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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whether any of the antibodies has properties that are superior (e.g. higher affinity for TSLPR) to
those of the original antibodies. See. e.g., WO2005/040395.

In another embodiment, antibodies of the present invention are human domain
antibodies in which portions of an antibody variable domain are linked in a polypeptide of
molecular weight approximately 13 kDa. See, e.g., U.S. Pat. Publication No. 2004/0110941.
Such single domain, low molecular weight agents provide numerous advantages in terms of

ease of synthesis, stability, and route of administration.

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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Example 1

General Methods

Standard methods in molecular biology are described (Maniatis es al. (1982) Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY; Sambrook and Russell (2001) Molecular Cloning, 3 ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY; Wu (1 993) Recombinant DNA, Vol. 217, Academic Press, San
Diego, CA). Standard methods also appear in Ausbel er al. (2001) Current Protocols in
Molecular Biology, Vols.1-4, John Wiley and Sons, Inc. New York, NY, which describes
cloning in bacterial cells and DNA mutagenesis (Vol. 1), cloning in mammalian cells and yeast
(Vol. 2), glycoconjugates and protein expression (Vol. 3), and bioinformatics (Vol. 4).

Methods for protein purification including immunoprecipitation, chromatography,
electrophoresis, centrifugation, and crystallization are described (Coligan 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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Standard methods of histology of the immune system are described (see, e.g., Muller-
Harmelink (ed.) (1986) Human Thymus: Histopathology and Pathology, Springer Verlag, New
York, NY; Hiatt, et al. (2000) Color Atlas of Histology, Lippincott, Williams, and Wilkins,
Phila, PA; Louis, ef al. (2002) Basic Histology:Text and Atlas, McGraw-Hill, New York, NY).

Software packages and databases for determining, e.g., antigenic fragments, leader
sequences, protein folding, functional domains, glycosylation sites, and sequence alignments,
are available (see, e.g., GenBank, Vector NTI® Suite (Informax, Inc, Bethesda, MD);, GCG
Wisconsin Package (Accelrys, Inc., San Diego, CA); DeCypher® (TimeLogic Corp., Crystal
Bay, Nevada); Menne et al. (2000) Bioinformatics 16: 741-742; Menne er al. (2000)
Bioinformatics Applications Note 16:741-742; Wren et al (2002) Comput. Methods Programs
Biomed. 68:177-181; von Heijne (1983) Eur. J. Biochem. 133:17-21; von Heijne (1986) Nucleic
Acids Res. 14:4683-4690).

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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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
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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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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



<141> <150> 61/ 026, 833 <151> 2008-02- 07 <150> 61/ 042,030 <151>
2008- 04- 03 <160>75 <170> Patentln version 3.5 <210;2é <211>10 <212>
PRT <213> Artificial Sequence <220> <221> source <223> (

/ not e=" DesWOi 208¥18P326f artificial sequence: Synthetic paSilVER0I4ATE> 1
Ay Phe Ser Leu Ser Arg Tyr Ay Val HP¥s 1510 <210> 2 <211>16 <212>

PRT <213>w§g \tvélsfhjec? iioavlvn i%et ¢! ga?rﬁeeeqﬁﬁi%lga%on buffer. The bound material was eluted using a
single step elution in 250 mM imidazole. 0.5 M sodium chloride, PBS, pH 8.0. The purified
material was dialyzed in 20mM sodium acetate, 7% sucros, pH 5.5, The sample was filtered,
protein concentration was determined with OD280 nm measurements. The sample was
analyzed by SDS-PAGE and by SEC-HPLC.

Generation of cTSLPR-fg: A NHP-TSLPR Fragment having the nucleic acid of SEQ ID
NO: 76 and encoding the amino acid sequence of SEQ 1D NO: 77 was ligated into the HindIII
site of pCIF. V1 (preprotrypsin leader with N terminal flag and C terminal IgG in pCMV-1)
vector to yield cTSLPR-Ig (Mam-Trans[FlagPreProTrypsin]DELTA2_NHP[Ig]). The vector
was transiently transfected in HEK293F cells and the cTSLPR-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)



BP06791seq <221> source <223> /note="Description of artificial
sequence: Synthetic peptide" <400> 2 Val Ile Trp Arg Ser Ay Ser Thr
Asp Tyr Asn Ala Ala Phe Met Ser 151015 <210> 3 <211>8 <212> PRT <213>
Artifici alw@aguasnsal <220> <221> source <223> / not e=" DePEMIYSLIVLH33893
artificial sequence: Synthetic peptidd" <400> 3 Lys Al a Phe Tyr Val
Met Asp Tyr 15 <210>4 <211>11 <212> PRT <213> Artificial Sequence
<220> <221> source

ELISA Diluent and Assay Buffer:PBS;0.1% BSA;0.05% Tween-20

ELISA Wash Buffer: PBS;0.05% Tween-20

Equipment:

Molecular Devices Scanwasher300™

™

Molecular Devices VersaMax ™ microplate reader

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.



<223> /note="Description of artificial sequence: Synthetic peptide"
<400> 4 Arg Ala Ser Gn Asp Ile Ser Ile Tyr Leu Asn 1510 <210>5
<211>7 <212> PRT BP06791seq <213> Artificial Sequence <220> <221>
source <2299 20450824 Description of artificial sequence:PCIHRHER{03E83
pepti de" <400> 5 Tyr Thr Ser Arg Lou #is Ser 15 <210>6 <211>9 <212>
PRT <213> Artificial Sequence <220> <%§b11>4source <223> o

/ note="Description of artificial sequenc%: Synt hetic peptide" <400> 6

Gn dn Ay Asn Thr Lou Pro E€p Vidies Teterifdd BY F1234>11

His-hTSLPR ¢TSLPR-lg

ELISA - EC50 ELISA - EC50
Hybridoma Species | Isotype (ng/ml] ) {ng/ml)
LB55.61B3.2H12 mouse G1/k 18.1 990.2
L B55.70E8.1A8 mouse G1/k 16.2 958
1.B55.54C11.3G11 mouse 2alk 59 153.2
LB55.4G8.2A6 mouse G1i/k 5.9 81
LB55.13H5,2C3 mouse G1/k 10.6 >1
LB55.49A5.2F9 mouse Gk 41.7 589
LB55.23A11.2F7 mouse Gk 8.1 55.4
LB55.61C11.2B1 mouse 2a/k 26 260.2
LB55,.9HB.3A5 mouse 2alk ND ND
LB55.54A11.3D6 mouse 2alk 458 7.5
LB55.45D12.3A4 mouse 2alk ND ND
LB55.16C7.2A8 mouse 2alk ND ND
LB55.30B10.2E11 mouse 2alk 71.3 474.9
LB55.64E10.1B10 mouse 2alk 29 1184
LB55.38E8.2H1 mouse Gk 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



<212> PRT <213> Artificial
/I note="Description of artificial
Asn Tyr Ser Ile Thr Ser Ay Tyr
<211>16 <2W920PRY3EH13> Artifici al
/ note="Description of artificial

Tyr lle H&%&g&iﬁ £ ;Sitg s¥10\'£‘f1r1 9n T]halialeA§ nW(;Il-'g rﬁite

151015 <3
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sequence:
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sequence:

BiAevaluation software (version 1.0).

Table 5
BlAcore Analysis

Synt hetic peptide" <400> 8

r
nw:{tD}{ % tﬁgale

Leu Lys Ser
nt anaIy¥e model using the

Proliferation Bioassay For The Assessment Of Neutralizing Anti-TSLPR Antibody

| huTsLP
chim hig
13H5 52ABW n=2 P405A 13.4 136 102 20 0.7
13HS 55ABS n=§ 21.2 78 37 21 0.8
18B3 PAB1380/46ABM | n=2 18.1 15 8 15 0.2
70E8 41ABW n= 15.2 120 79 21 0.8

- cyTSLP R-
chim hig
13H5 52ABW n=2 P749 46 172 374 28 1.1
13HS 55ABS =6 8.0 71 89 27 1.0
1883 PAB1380/46ABM | n=2 7.7 7804 10135 13 0.2
70E8 41ABW n=2 & No binding observed
Examplc 7

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

human or non-human primate TSLP receptors.
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

The transfectant Ba/F3-hTSLPR (Ba/F3-

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.




<212> PRT <213> Artificial Sequence <220> <221> source <223>

I note="Description of artificial sequence: Synthetic peptide" <400> 9
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Lys A2 Ser Cay3landRbiadts Yre G MR PHIL-Toac maum. 1050 fétal Calf seriim. 30 1M
2-mercaptoethanol, 2 mM L-Glutamine, 50 pg/mL penicillin-streptomycin, and 10 ng/mL
mouse IL-3,

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

The assay is performed in 96-well flat bottom plates (Falcon 3072 or similar). All
preparations of reagents and cell suspensions utilize the appropriate bioassay medium. The
assay volume is 150 plL per well. Titrations of an anti-hTSLPR antibody or anti-cTSLPR are
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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BP06791seq <400> 13 Gy Phe Thr Phe Thr Asp Tyr Ala Ile H's 1510
<210> 14 <211>17 <212> PRT <213> Artificial Sequence <220> <221>
source <223> /note="Description of artificial sequence: Synthetic
peptide" <HBFYM80%te 11e Arg Pro Ser,_Asn Gy Asn Thr EFLIRIEAE n
Lys Phe Lys 151015 Asp <210> 15 <2115%0 <212> PRT <213> Artificial
Sequence <220> <221> source <223> /note="Description of artificial
sequence: Synthetic peptide" <400>15 Ser Arg Val Trp Ay Ay Ser Leu
Ala Tyr

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

Citation of the above publications or documents is not intended as an admission that any
of the foregoing is 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.



1510 <210> 16 <211>11 BP06791seq <212> PRT <213> Artificial Sequence
<220> <221> source <223> /note="Description of artificial

Synt hetic peptide" <400> 16 Lys Ala Ser A n Asn Va
Al a 1510 <210> 17 <211>7 <212> PRT <213> Artifici al
<221> source <223> /note="Descri p&®n of artificial
Synt hetic peptide" <400> 17 Ser Ala Ser Tyr Arg Tyr

WHAT IS CLAIMED I8:

sequence:

@y Thr Asn lle
Sequence <220>
sequence:

Ser

15

J.. A binding compound that specifically binds human and cyno TSLPR. comprising;
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:

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,



<210> 18 <211>9 <212> PRT <213> Artificial Sequence <220> <221>
source <223> /note="Description of artificial sequence: Synthetic
peptide" <400> 18 G n An Tyr Lys Ser Tyr Pro Trp Thr 15 BP06791seq
<210> 19 <211>10 <212> PRT <213> Artificial Sequence <220> <221>
source <223> /note="Description okyartificial sequence: Synthetic
pepti de" <400> 19 Ay Phe Ser Leu Thr Thr Tyr Gy Val H's 1510
<210>20 <211>16 <212> PRT

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,



<213> Artificial Sequence <220> <221> source <223> /note="Description
of artificial sequence: Synthetic peptide" <400> 20 Val Ile Trp Arg
Gy Ay Asn Thr Ala Tyr Asn Pro Ala Phe Met Ser 151015 <210>21
<211>11 <212> PRT <213> Artificial Sequence <220> <221> source <223>
Inote="Description of artificial ppgggoReepynthetic peptide” <400>

SR, UGG, S Lol
<110> SCHERING CORP.
<120> ENGINEERED ANTI-TSLPR ANTIBODIES
<130> BPO6791PCT

<140>
<141>

<150> 61/026,833
<151> 2008-02-07

<150> 61/042,030
<151> 2008-04-03

<160> 75
<170> Patentln version 3.5

<210> 1

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 1
Gly Phe Ser Leu Ser Arg Tyr Gly Val His
1 5 10

<210> 2

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

Page 1



<221> source <223> /note="Description of artificial sequence:
Synthetic peptide" <400> 22 Ala Ser Gn Asp Ile Ser Asn Tyr Leu Asn
1510 <210>23 <211>7 <212> PRT <213> Artificial Sequence <220> <221>
source <223> /note="Description of artificial sequence: Synthetic
pepti de" <400> 23 Tyr Thr Ser Ar ' r 15 <210>24 <211>9 <212>
PRT < Artificial Sequence <2%§8§Z§‘fge§§gurce <223>
/ not e ?cﬁqLtheon of artificial sequence: Synthetic

<223> /note="Description of artificial sequence: Synthetic

peptide"

<400> 2
Val lle Trp Arg Ser Gly Ser Thr Asp Tyr Asn Ala Ala Phe Met Ser
1 5 10 15

<210> 3

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 3
Lys Ala Phe Tyr Val Met Asp Tyr
1 5

<210> 4

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 4
Arg Ala Ser GIn Asp lle Ser lle Tyr Leu Asn
1 5 10

<210>5
<211>7
<212> PRT

Page 2



BP06791seq peptide" <400> 24 Gn Gn Ala Asn Thr Leu Pro Trp Thr 15
<210>25 <211>10 <212> PRT <213> Artificial Sequence <220> <221>
source <223> /note="Description of artificial sequence: Synthetic
pepti de" <400> 25 Ay Phe Ser Leu Thr Ile Tyr Gy Leu Hs 1510
<210>26 <211>16 <212> PRT <213> BPQ6791&edequence <220> <221>

3 LDt rtificial nce: Synthetic
;gg{i eﬁ%%g@f@%ﬁ%&i@i&% Ipo,rA]\r gf Glayt dad ycsgr :sl'ﬁ?uisgeTyryAsn Ala Al a
Phe Met Ser 151015
<220>
<221> source
<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 5
Tyr Thr Ser Arg Leu His Ser
1 5

<210>6

<211>9

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 6
Gin GIn Gly Asn Thr Leu Pro Trp Thr
1 5

<210>7

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of artificial sequence: Synthetic

peptide"
<400> 7
Asn Tyr Ser lle Thr Ser Gly Tyr Ser Trp Pro
1 5 10

Page 3



<210>27 <211>13 <212> PRT <213> Artificial Sequence BP06791seq <220>
<221> source <223> /note="Description of artificial sequence:
Synt hetic peptide" <400> 27 Pro Tyr Tyr Asp Tyr Asp Ay Asn Trp Tyr
Phe Asp Val 1510 <210>28 <211>10 <212> PRT <213> Artificial Sequence
<220> <221> source <223> /note=" R4 of artificial sequence:
Synth%%i@ ggptide" <400> 28 Al a Eg?ﬁé?EHE§%JVhI Gy Thr Asn Val Ala
1510 2% <211>7 <212> PRT

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 8
Tyr lle His Ser Ser Gly Arg Thr Asn Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 9

<211>10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 9
Ser GIn Leu Gly Leu Val Phe Phe Ala Tyr
1 5 10

<210> 10

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 10
Lys Ala Ser GIn Ser Val Gly Ala Asn Val Ala

Page 4



<213> Artificial Sequence <220> <221> source <223> /note="Description
of artificial sequence: Synthetic peptide" <400> 29 Ser Al a Ser Ser
H s Cys Ser 15 <210>30 <211>9 BP06791seq <212> PRT <213> Artificial
Sequence <220> <221> source <223> /note="Description of artificial

sequence: Synthetic peptide" <40 @gzglgﬁafn Tyr Asn Arg Tyr Pro Leu
Thr ﬁS <210>31. <211>10 <2 é; PRT <2 I'ficial Sequence <220>

<2213 source 23> /[ not e= scription of artificial sequence:
Synt hetic peptide"”

<210> 11

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 11
Ser Ala Ser Tyr Arg Phe Ser
1 5

<210> 12

<211>9

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 12
Gln Gln Tyr Asn Ser Tyr Pro Tyr Thr
1 5

<210> 13

<211>10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

Page 5



<400> 31 Ay Tyr Ser Phe Thr Ay Tyr Tyr Ile H's 1510 <210>32 <211>17
<212> PRT <213> Artificial Sequence <220> <221> source <223>
/I note="Description of artificial sequence: Synthetic peptide" <400>
32 Arg Ile Asn Pro Tyr Asn Ay Ala Thr Ile Tyr Asn Pro Asn Phe Lys
151015 BP06791seq Asp <210> 33 > PRT <213> Artificial
Sequence <220> <221> source <223§?%§?g;]§§§cri ption of artificial
sequence: Synthetic peptide" <400> 33

<400> 13

Gly Phe Thr Phe Thr Asp Tyr Ala lle His
1 5 10

<210> 14

<211> 17

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 14
lle lle Arg Pro Ser Asn Gly Asn Thr Asn Cys Asp GIn Lys Phe Lys
1 5 10 15

Asp

<210> 15

<211>10

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of artificial sequence: Synthetic

peptide"
<400> 15
Ser Arg Val Trp Gly Gly Ser Leu Ala Tyr
1 5 10
<210> 16
<211> 11

Page 6



Ser Tyr Ay Tyr Val Asn Tyr Phe Asp Tyr 1510 <210> 34 <211>10 <212>
PRT <213> Artificial Sequence <220> <221> source <223>

/I note="Description of artificial sequence: Synthetic peptide" <400>
34 Ala Ser An Ser Ile Ser Asn Asn Leu H's 1510 <210>35 <211>7 <212>
PRT <213> Artificial Sequence <2EpPg2dizespurce BP06791seq <223>

/ not e~ ch' lon of artificial sequence: Synthetic peptide" <400>
35 P%@ﬁg{a n.Ser Ile Ser 15
<21 rtificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 16
Lys Ala Ser Gln Asn Val Gly Thr Asn lle Ala
1 5 10

<210> 17

<211>7

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 17
Ser Ala Ser Tyr Arg Tyr Ser
1 5

<210> 18

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 18

GIn GIn Tyr Lys Ser Tyr Pro Trp Thr
1 5

Page 7



<210>36 <211>8 <212> PRT <213> Artificial Sequence <220> <221> source
<223> /note="Description of artificial sequence: Synthetic peptide"

<400> 36 A n G n Thr Asn Ser Trp Leu Thr 15 <210>37 <211>10 <212> PRT
<213> Artificial Sequence <220> <221> source <223> /note="Description

of artificial sequence: Syntheti ode’.<400> 37 Ay Tyr Thr Phe
Thr Ser Tyr Asn Leu Hi s 1510 <21?>F§§82%%>eﬁ7 <212> PRT <213>

Artificial Sequence
<210> 19

<211>10
<212> PRT
<213> Atrtificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 19
Gly Phe Ser Leu Thr Thr Tyr Gly Val His
1 5 10

<210> 20

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 20
Val lle Trp Arg Gly Gly Asn Thr Ala Tyr Asn Pro Ala Phe Met Ser
1 5 10 15

<210> 21

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 21

Page 8



BP06791seq <220> <221> source <223> /note="Description of artificial

sequence: Synthetic peptide"” <400> 38 Tyr Ile Tyr Pro Ay Leu Asn Ay
Thr Leu Tyr Asn G n Lys Phe Arg 151015 Ay <210> 39 <211>10 <212> PRT
<213> Artificial Sequence <220> <221> source <223> /note="Description

of artificial sequence: Syntheti P 8?'2?%"%]340% 39 Ser Asp Tyr dy
Lys Ala JIr he Al a, T 10 ,<2 >4%< > <212> PRT <213>
i G §é§5&§£ﬁ5§lyé‘%ﬁﬁ(§ﬂa Siel

<210> 22

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 22
Ala Ser Gin Asp lle Ser Asn Tyr Leu Asn
1 5 10

<210> 23

<211>7

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 23
Tyr Thr Ser Arg Leu His Ser
1 5

<210> 24

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of artificial sequence: Synthetic

Page 9



<223> /note="Description of artificial sequence: Synthetic peptide"
<400> 40 Ala Ser Gn Ser Ile Ala Thr Lys Ile Hs BP06791seq 1510
<210>41 <211>7 <212> PRT <213> Artificial Sequence <220> <221> source
<223> Thote="Description of artificial sequence: Synthetic peptide"

<400> 41 Leu Gy Ser Au Ser Ile %qu>42 <211>9 <212> PRT
<213> Artift\ | al Sequence <220> ggq@?gc‘)lurc <223> / note="Description

of artifReP esequence: Synt heti c peptide”

<400> 24
Gln Gin Ala Asn Thr Leu Pro Trp Thr
1 5

<210> 25

<211>10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence:; Synthetic
peptide”

<400> 25
Gly Phe Ser Leu Thr lle Tyr Gly Leu His
1 5 10

<210> 26

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 26
Val lle Trp Arg Gly Gly Ser Thr Asp Tyr Asn Ala Ala Phe Met Ser
1 5 10 15

<210> 27

<211> 13

<212> PRT

<213> Artificial Sequence

Page 10



<400> 42 A n Gn Ser Asn Arg Tyr Pro Tyr Thr 15 <210>43 <211> 10
<212> PRT <213> Artificial Sequence <220> <221> source <223>

/I note="Description of artificial sequence: Synthetic peptide"
BP06791seq <400> 43 Ay Phe Thr Phe Asn Asn Tyr Trp Met Thr 1510
<210>44 <211>17 <212> PRT <213> hREglial . Sequence <220> <221>
source_<223> /note="Description §¢g¢?9f1lg8(€| sequence: Synthetic
pept i2202400> 44 Ser Ile Thr Asp Thr Ser Ay Arg Thr Tyr Tyr Pro Asp
Ser Vi221ysditels Ay

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 27
Pro Tyr Tyr Asp Tyr Asp Gly Asn Trp Tyr Phe Asp Val
1 5 10

<210> 28

<211>10

<212> PRT

<213> Avrtificial Sequence

<220>

<221> source

<223> /note="Description of ariificial sequence: Synthetic
peptide"

<400> 28
Ala Ser GIn Asn Val Gly Thr Asn Val Ala
1 5 10

<210> 29

<211>7

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 29
Ser Ala Ser Ser His Cys Ser
1 5

<210> 30
<211>9

Page 11



<210>45 <211>8 <212> PRT <213> Artificial Sequence <220> <221> source
<223> /note="Description of artificial sequence: Synthetic peptide"
<400> 45 Thr Leu Ay Gy Ile Pro Arg Asp 15 <210>46 <211>10
BP06791seq <212> PRT <213> Artificial Sequence <220> <221> source
<223> /note="Description of arti prbg[ng nce: Synthetic peptide”

yr L

<400><é1{52gp{R§er G n Asn Il e Asn Asn eu Ala 1510 <210>47

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 30
GIn GiIn Tyr Asn Arg Tyr Pro Leu Thr
1 5

<210> 31

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 31
Gly Tyr Ser Phe Thr Gly Tyr Tyr lle His
1 5 10

<210> 32

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of artificial sequence: Synthetic

peptide”
<400> 32
Arg lle Asn Pro Tyr Asn Gly Ala Thr lle Tyr Asn Pro Asn Phe Lys
1 5 10 15

Page 12



<211>7 <212> PRT <213> Artificial Sequence <220> <221> source <223>
I note="Description of artificial sequence: Synthetic peptide" <400>
47 Lys Thr Asn Ile Leu Gn Thr 15 <210>48 <211>8 <212> PRT <213>
Artificial Sequence <220> <221> source <223> /note="Description of

artificial sequence: Synthetic p hee'q4< > 48 Tyr G n Phe Asn Asn
Ay Phe Thr 15 BP06791seq <210>EBQ§??>15%%§ <212> PRT

Asp

<210> 33

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 33
Ser Tyr Gly Tyr Val Asn Tyr Phe Asp Tyr
1 5 10

<210> 34

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 34
Ala Ser GIn Ser lle Ser Asn Asn Leu His
1 5 10

<210> 35

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<221> source

Page 13



<213> Mus sp. <400> 49 Gn Val Leu Leu Lys Gn Ser Ay Pro Ser Leu
Val Gn Pro Ser Gn 151015 Ser Leu Ser Ile Thr Cys Thr Val Ser Ay
Phe Ser Leu Ser Arg Tyr 202530 Ay Val H's Trp Val Arg Gn Ser Pro
Gy Lys Ay Leu Qu Trp Leu 354045 Gy Val Ile Trp Arg Ser Ay Ser

Thr Asp Tyr Asn Ala Ala Phe Mt @2 g%?é@rg Leu Ser Ile Thr G n
Asp er, L s_,ﬁr G.n..Val Phe.Phe 9 _g}@n Met. Asn Ser Leu G n
Ser dnels="ogseTiption, orgritg/el SPUEPERISYREIAtc Al a Phe Tyr
Val Met peptider Trp Ay Gn dy Thr Ser Val 100105110 Thr Val Ser Ser
115 <210>50 <211> 109 <212> PRT BP06791seq

<400> 35
Phe Gly Phe Gin Ser lle Ser
1 5

<210> 36

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 36
GIn GIn Thr Asn Ser Trp Leu Thr
1 5

<210> 37

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 37
Gly Tyr Thr Phe Thr Ser Tyr Asn Leu His
1 5 10

<210> 38

<211> 17

<212> PRT

<213> Artificial Sequence

Page 14



<213> Mus sp. <400> 50 Asp Ile Gn Met Thr Gn Thr Thr Ser Ser Leu
Ser Ala Ser Leu Ay 151015 Asp Arg Val Thr Ile Ser Cys Arg Ala Ser
Gn Asp Ile Ser Ile Tyr 202530 Leu Asn Trp Tyr Gn G n Lys Pro Asp
Gy Thr Val Lys Leu Leu Ile 354045 Tyr Tyr Thr Ser Arg Leu Hi s Ser

Gy Val Pro Ser Arg Phe Ser vy r.dy Ser Ay Thr Asn Phe
Ser Leu Thr Ile Thr Asn Leu GQu g)%aég?g%’éb Gu Asp Ile Ala Thr Tyr

Phe Cys Gn An Ay Asn Thr Leu Pro Trp 859095 Thr Phe Ay Gy Ay
Thr 1g2202u Ju Ile Lys Arg Thr 100105 <210>51 <211> 116 <212> PRT
<213x29{bfd@iRle Sequence <220> <221> source <223> /note="Descri ption

of ardd58S! RloteEMBACAPLIBH O SHiffciB? SLRRRINGE syitifStc?
peptide"

<400> 38
Tyr lle Tyr Pro Gly Leu Asn Gly Thr Leu Tyr Asn Gin Lys Phe Arg
1 5 10 15

Gly

<210> 39

<211>10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 39
Ser Asp Tyr Gly Lys Ala Trp Phe Ala Tyr
1 5 10

<210> 40

<211> 10

<212> PRT

<213> Atrtificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 40
Ala Ser Gin Ser lle Ala Thr Lys lle His

Page 15



BP06791seq G n Val Gn Leu Val Qu Ser Gy Ay Ay val val Gn Pro

Ay
Ser
Lou
Asn
Lys
Thr
Tyr

Arg 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Ser Leu
Arg Tyr 202530 dy Val H's Trp Val Arg An Ala Pro Ay Lys Ay
Gu Trp Val 354045 Ala Val Ile Trp Arg Ser Ay Ser Thr Asp Tyr
Ala Ala Phe Met 505560 Ser A r.|le Ser Arg Asp Asn Ser
Asn Thr Leu Tyr Leu 65707580 %ﬁ%@g}%@] Ser Leu Arg Ala G u Asp
Aa val TVd Tyr Cys AI@ 859005 Arg Lys Ala Phe Tyr Val Met Asp
Trp Ay Gn Gy Thr Leu Val 100105110 Thr Val Ser Ser 115 <210>52

<211> 109 <212> PRT <213> Artificial Sequence

<210> 41

<211>7

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 41
Leu Gly Ser Glu Ser lle Ser
1 5

<210> 42

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 42
Gln GIn Ser Asn Arg Tyr Pro Tyr Thr
1 5

<210> 43

<211>10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”
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<220> <221> source <223> /note="Description of artificial sequence:
Synt hetic pol ypeptide" BP06791seq <400> 52 Asp Ile G n Met Thr Gn
Ser Pro Ser Ser Leu Ser Ala Ser Val Gy 151015 Asp Arg Val Thr Ile
Thr Cys Arg Ala Ser Gn Asp Ile Ser Ile Tyr 202530 Leu Asn Trp Tyr
Gn Gn Lys Pro Ay Lys Ala Pro Leu Il e 354045 Tyr Tyr Thr
Ser Arg Leu H's Ser Ay Val Pro g@ﬁ?é@ﬁ@ Ser Ay 505560 Ser dy
Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro 65707580 A u
Asp REEO@PadIhr Tyr Tyr Cys Gn Gn Ay Asn Thr Leu Pro Trp 859095

Thr . | s Arg Thr 100105 <210>53
I 112?%?1)52@; PR AR A!sit‘gTy?*I‘rE' Meteniys Arg

<210> 44

<211> 17

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 44
Ser lle Thr Asp Thr Ser Gly Arg Thr Tyr Tyr Pro Asp Ser Val Lys
1 5 10 15

Gly

<210> 45

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide"

<400> 45
Thr Leu Gly Gly lle Pro Arg Asp
1 5

<210> 46
<211>10
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<213> Artificial Sequence <220> <221> source <223> /note="Description
of artificial sequence: Synthetic pol ypeptide" <220> <221> VARI ANT
<222> (24)..(24) BP06791seq <223> /replace="Val" <220> <221>

m sc_feature <222> (24)..(24) <223> /note="Residue given in the

sequence has no preference with hose in the annotations
for said p?:si | on" <220> <221> V@?@ﬁ?@é%%ﬂi (48)..(48) <223>
I replat” RIBT <220> <221> VARI ANT <222> (49)..(49)

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 46
Gly Ser GIn Asn lle Asn Asn Tyr Leu Ala
1 5 10

<210> 47

<211>7

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 47
Lys Thr Asn lle Leu GIn Thr
1 5

<210> 48

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 48

Tyr GIn Phe Asn Asn Gly Phe Thr
1 5
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<223> /replace="Ady" <220> <221> m sc_feature <222> (48)..(49) <223>
/ not e="Resi dues given in the sequence have no preference with respect
to those in the annotations for said positions" <220> <221> VARI ANT
<222> (64)..(64) <223> /replace="Lys" <220> <221> mi sc_feature <222>
(64)..(64) <223> /note="Resi due @ ' sequence has no

G e

preference with respect to those 'n ations for said
position" <220> <221> VARI ANT <222> (67)..(67) <223> /replace="Leu"
<220x<XUP1A%i sc_feature

<211> 116
<212> PRT
<213> Mus sp.

<400> 49
Gln Val Leu Leu Lys GIn Ser Gly Pro Ser Leu Val Gin Pro Ser Gin
1 5 10 15

Ser Leu Ser lle Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Arg Tyr
20 25 30

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Val lle Trp Arg Ser Gly Ser Thr Asp Tyr Asn Ala Ala Phe Met
50 55 60

Ser Arg Leu Ser lle Thr GIn Asp Asn Ser Lys Ser Gin Val Phe Phe
65 70 75 80

Asn Met Asn Ser Leu Gin Ser Asp Asp Ser Ala lle Tyr Tyr Cys Ala
85 90 95

Lys Lys Ala Phe Tyr Val Met Asp Tyr Trp Gly GIn Gly Thr Ser Val
100 105 110

Thr Val Ser Ser
115

<210> 50
<211> 109
<212> PRT
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BP06791seq <222> (67)..(67) <223> /note="Residue given in the
sequence has no preference with respect to those in the annotations
for said position" <220> <221> VARI ANT <222> (71)..(71) <223>
/replace="A n" <220> <221> msc_feature <222> (71)..(71) <223>

/ not e="Resi due given in the sequ preference with respect
to tho ? 'qm he_annot ations for gg?§6g§§itlbn" <220> <221> VARI ANT
<222> é %}..Eﬁ%? <223> /repl ace="Ser" <220> <221> nmisc_feature <222>
(76)..(76) <223> /note="Residue given in the sequence has no
prefe?é@@e'ﬁmth respect to those in the annotations for said
POsi tA8Blle GIn Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly

1 5 10 15

Asp Arg Val Thr lle Ser Cys Arg Ala Ser GIn Asp lle Ser lle Tyr
20 25 30

Leu Asn Trp Tyr Gln GIn Lys Pro Asp Gly Thr Val Lys Leu Leu lle
35 40 45

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asn Phe Ser Leu Thr lle Thr Asn Leu Glu Glu
65 70 75 80

Glu Asp lle Ala Thr Tyr Phe Cys GIn Gln Gly Asn Thr Leu Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg Thr
100 105

<210> 51

<211> 116

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
polypeptide”

<400> 51
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<220> <221> VARI ANT <222> (78)..(78) <223> /replace="Val" <220> <221>
m sc_feature <222> (78)..(78) <223> /note="Residue given in the
sequence has no preference with respect to those in the annotations
for said position" <220> <221> VARI ANT <222> (97)..(97) <223>

/repl ace="Lys" BP06791seq <220>§ﬁ3§§§v§€§ feature <222> (97)..(97)
<223>_ / not e="Resi d iven.in_the's s_no preference with
respf‘%(n v@?@%sleeuh%ﬁ@h%@z Qb NBIGU FTon e ATg <ho1>
VARI ANT

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Leu Ser Arg Tyr
20 25 30

Gly Val His Trp Val Arg GiIn Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val lle Trp Arg Ser Gly Ser Thr Asp Tyr Asn Ala Ala Phe Met
50 55 60

Ser Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu
65 70 75 80

Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95

Arg Lys Ala Phe Tyr Val Met Asp Tyr Trp Gly GIn Gly Thr Leu Val
100 105 110

Thr Val Ser Ser
115

<210> 52

<211> 109

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
polypeptide”
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<222> (111)..(111) <223> /replace="Ser" <220> <221> m sc_feature
<222> (111)..(111) <223> /note="Residue given in the sequence has no
preference Wth respect to those in the annotations for said
position" <400> 53 Gn Val An Leu Val Qu Ser Ay Ay Gy Val Val
Gn Pro Gy Arg 151015 Ser Leu ARPH{E%0 %re(@/s Ala Ala Ser Gy Phe
al Arg Gn Ala Pro Ay

Ser L%f?ﬂi?%g Tyr 202530 Ay Val H's Trp

Lys 354045 Ala val lle g I Ser Thr
ihﬁﬂjé m%[erﬁ&&f:r er heyl E@JI%S é/geémrg Asp

Asn Ger Lys Asn Thr Leu TI® Leu 65707H80 A n Met Asn Ser Leu Arg Ala

G u Asp Thr Ala Val Tyr Tyr Cys Al a 859095 BP06791seq Arg Lys Al a
Phe Tyr Val Met Asp Tyr Trp Ay Gn @y Thr Leu Val

Asp Arg Val Thr lle Thr Cys Arg Ala Ser GIn Asp lle Ser lle Tyr
20 25 30

Leu Asn Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys GiIn Gln Gly Asn Thr Leu Pro Trp
85 90 95

Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys Arg Thr
100 105

<210> 53

<211> 116

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
polypeptide”

<220>
<221> VARIANT
<222> (24)..(24)
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100105110 Thr Val Ser Ser 115 <210>54 <211> 108 <212> PRT <213>
Artificial Sequence <220> <221> source <223> /note="Description of
artificial sequence: Synthetic polypeptide" <220> <221> MOD_RES <222>
(70)..(70) <223> /replace="Asn" <220> <221> mi sc_feature <222>

(70)..(70) <223> /note="Residue %ﬁﬁh@ezgqgﬁﬁtsequence has no

refer Wth r h lons for said
Bogi teﬁﬁgi@@m@%%@ﬁfv&fésoigzb (92) .. (92331 He
<220>
<221> misc_feature
<222> (24)..(24)
<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position”

<220>

<221> VARIANT
<222> (48)..(48)
<223> /replace="Leu"

<220>

<221> VARIANT
<222> (49)..(49)
<223> /replace="Gly"

<220>

<221> misc_feature

<222> (48)..(49)

<223> /note="Residues given in the sequence have no preference
with respect to those in the annotations for said positions”

<220>

<221> VARIANT
<222> (64)..(64)
<223> /replace="Lys"

<220>

<221> misc_feature

<222> (64)..(64)

<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position”

<220>

<221> VARIANT
<222> (67)..(67)
<223> /replace="Leu"

<220>
<221> misc_feature
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<223> /replace="A n" <220> <221> m sc_feature <222> (92)..(92) <223>
/ note="Resi due given in the sequence has no preference with respect
to those in the annotations for said position" <400> 54 Asp Ile Gn
Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Ay BP06791seq
151015 Asp Arg Val Thr Ile Thr 2gﬁla Ser Gn Asp Ile Ser Ile
Tyr 202530 Leu Asn Trp Tyr Gn G é@ S’Cbly Lys Ala Pro Lys Leu
Leu 1942254645. @@ )Tyr Thr Ser Arg Leu H's Ser Ay Val Pro Ser Arg
Phe Sf223»ynb@eStReSrtudigivéiennhe Jdquéspefties iy pkeferéhicel | e Ser

acn Thr WA @S%e??‘@ﬁ@?%sq#ﬁ%h”P”?%aﬁbESTW&SE‘Wd{' al Gu e

Lys Ar 100105
y <§2

<221> VARIANT
<222> (71)..(71)
<223> /replace="GIn"

<220>

<221> misc_feature

<222> (71)..(71)

<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position”

<220>

<221> VARIANT
<222> (76)..(76)
<223> /replace="Ser"

<220>

<221> misc_feature

<222> (76)..(76)

<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position"

<220>

<221> VARIANT
<222> (78)..(78)
<223> /replace="Val"

<220>

<221> misc_feature

<222> (78)..(78)

<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position”

<220>

<221> VARIANT
<222> (97)..(97)
<223> /replace="Lys"
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<210>55 <211> 119 <212> PRT <213> Mius sp. <400> 55 Asp Val G n Leu
Gn GQu Ser Ay Pro Asp Leu Val Lys Pro Ser Gn 151015 Ser Leu Ser
Leu Thr Cys Thr Val Thr Asn Tyr Ser Ile Thr Ser Ay 202530
BP06791seq 354045 Leu Ay Tyr Ile His Ser Ser Ay Arg Thr Asn Tyr Asn

Pro Ser Leu 505560 Lys Ser Arg Il le.~Thr Arg Asp Thr Ser Lys
Asn G p.Phe Phe 65707580 Leu G n%%Z?r?S%& Val Thr Pro G u Asp Thr
Al a 2 ?r Tyr Cys 859095 Ala Arg Ser G n Leu Gy Leu Val Phe Phe
Al a T221Ppn@c _faatu@y 100105110 Thr Leu Val Thr Val Ser Ala 115

<210>5p222197)1.097)
<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position”

<220>

<221> VARIANT
<222> (111)..(111)
<223> /replace="Ser"

<220>

<221> misc _feature

<222> (111)..(111)

<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position”

<400> 53
Gln Val Gin Leu Val Glu Ser Gly Gly Gly Val Val GIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Leu Ser Arg Tyr
20 25 30

Gly Val His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val lle Trp Arg Ser Gly Ser Thr Asp Tyr Asn Ala Ala Phe Met
50 55 60

Ser Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu
65 70 75 80

Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95
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<212> PRT <213> Mus sp. <400> 56 Asp Ile Val Met Thr Gn Ser G n Lys
Phe Met Ser Thr Ser Val Ay 151015 Asp Arg Val Ser Val Thr Cys Lys
Ala Ser An Ser Val Ay Ala Asn 202530 vVal Ala Trp Tyr Gn Gn lle
Pro Ay H's Ser Pro Lys Val Leu Ile 354045 BP06791seq 505560 Ser Ay
Ser Gy Thr Asp Phe Thr Leu Thr glgo Asn Val G n Ser 65707580 G u
Asp Leu Ala G u_Tyr_Phe S M Ser Tyr. Pro Tyr 859095
Thr PNE &y§ ﬁkbayPt;eyTsnhVaLOi\éeLé‘@pGTur r@ (&thtn il h I(L(ﬂtog/ai
<211> 119 <PQQ> PRT <21385Artifi ci ali{1®quence <220>

210>57

Thr Val Ser Ser
115

<210> 54

<211> 108

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
polypeptide”

<220>

<221> MOD_RES
<222> (70)..(70)
<223> /replace="Asn"

<220>

<221> misc_feature

<222> (70)..(70)

<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position"

<220>

<221> MOD_RES
<222> (92)..(92)
<223> /replace="GIn"

<220>

<221> misc_feature

<222> (92)..(92)

<223> /note="Residue given in the sequence has no preference
with respect to those in the annotations for said position”

<400> 54
Asp lle Gln Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
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<221> source <223> /note="Description of artificial sequence:

Synt hetic pol ypeptide" <400> 57 Gn Val Gn Leu Val Au Ser Ay Gy
Gy VvVal Val Gn Pro Ay Arg 151015 Ser Leu Arg Leu Ser Cys Ala Al a
Ser Asn Tyr Ser Ile Thr Ser Ay 202530 Tyr Ser Trp Pro Trp Val Arg

Gn Ala Pro Gy Lys Ay Leu GU&IBO%Z?QIASVM Ala Tyr Ile Hs Ser
Ser @y Arg Thr Asn Tyr Asn Pro 555660 BP06791seq Lys Ser
Arg Phe Thr 11® Ser Arg A8 Asn Ser LI& Asn Thr Leu Tyr 65707580 Leu
Gn I\/Et Asn Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Arg Ser Gn Leu Ay Leu Val Phe Phe Ala Tyr Trp Ay Gn Gy

10010&&&%@‘%&%9’% ﬁﬂf Cy%'ArSgeA@eéell%;?nﬁ%SiF setile T8

Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Gly Asn Thr Leu Pro Trp
85 90 95

Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys Arg
100 105

<210> 55
<211> 119
<212> PRT
<213> Mus sp.

<400> 55
Asp Val Gin Leu GIn Glu Ser Gly Pro Asp Leu Val Lys Pro Ser Gin
1 5 10 15

Ser Leu Ser Leu Thr Cys Thr Val Thr Asn Tyr Ser lle Thr Ser Gly
20 25 30

Tyr Ser Trp Pro Trp lle Arg GIn Phe Pro Gly Asn Lys Leu Glu Trp
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<212> PRT <213> Artificial Sequence <220> <221> source <223>
I note="Description of artificial sequence: Synthetic pol ypeptide"
<400> 58 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Al a Ser Val

Ay
Al a
Leu
Arg
Leu
Cys
Lys

151015 Asp Arg Val Thr Ile Thr Cys Lys Ala Ser A n Ser Val Gy

Asn 202530 Val Ala Trp Tyr Ggp%?gh)lé cgro Gy Lys Ala Pro Lys
Leu Ié%}’g 354045 Tyr _Ser Ala S % he Ser Ay Val Pro Ser

Phe Ay 50556t) BP06791sé® Ser Gy Ser @y Thr Asp Phe Thr
Thr Ile Ser Ser Leu Gn Pro 65707580 A u Asp Phe Ala Thr Tyr Tyr
Gn Gn Tyr Asn Ser Tyr Pro Tyr 859095 Thr Phe Ay G n Ay Thr

Y&u BiY 1R sis 68 &Y 25°TRP Asn Tyr Asn Pro Ser Leu
50 55 60

Lys Ser Arg lle Ser lie Thr Arg Asp Thr Ser Lys Asn GIn Phe Phe
65 70 75 80

Leu GIn Leu Asn Ser Val Thr Pro Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95

Ala Arg Ser GIn Leu Gly Leu Val Phe Phe Ala Tyr Trp Gly GIn Gly
100 105 110

Thr Leu Val Thr Val Ser Ala
115

<210> 56
<211> 109
<212> PRT
<213> Mus sp.

<400> 56
Asp lle Val Met Thr GIn Ser Gin Lys Phe Met Ser Thr Ser Val Gly
1 5 10 15

Asp Arg Val Ser Val Thr Cys Lys Ala Ser GIn Ser Val Gly Ala Asn
20 25 30

Val Ala Trp Tyr Gln GIn lie Pro Gly His Ser Pro Lys Val Leu lle
35 40 45

Tyr Ser Ala Ser Tyr Arg Phe Ser Gly Val Pro Asp Arg Phe Thr Gly
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<211> 119 <212> PRT <213> Mus sp. <400> 59 Gn Val Gn Leu Gn Gn
Ser Ay Pro Ju Vval val Arg Pro Ay Val 151015 Ser Val Lys Ile Ser
Cys Lys Ay Ser Ay Phe Thr Phe Thr Asp Tyr 202530 Ala Ile His Trp

Val

Arg Gn Ser Hs Ala Lys Ser Leu Qu Trp Ile 354045 Ay lle lle

Arg Pro Ser Asn Gy Asn Thr Asn %'?Oézg,te n Lys Phe 505560 Lys Asp

Lys Ala Thr Met Thr_Val Asp Lys
Asp

$&9 Thr Ala Tyr 65707580 Leu
Lelb@l a Arg Le®SThr Ser d 60asp Ser Ala Ile Tyr Tyr Cys 859095

BP06791seq Ser Arg Ser Arg Val Trp Gy Gy Ser Leu Ala Tyr Trp Gy
Gn dy 100105110 Thr Leu Val Thr Val Ser Ala 115 <210>60 <211> 109

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Asn Val Gin Ser
65 70 75 80

Glu Asp Leu Ala Glu Tyr Phe Cys Gln Gin Tyr Asn Ser Tyr Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Arg Arg Thr
100 105

<210> 57

<211> 119

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
polypeptide"

<400> 57
GIn Val GIn Leu Val Glu Ser Gly Gly Gly Val Val GIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Asn Tyr Ser lle Thr Ser Gly
20 25 30

Tyr Ser Trp Pro Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp
35 40 45

Val Ala Tyr lle His Ser Ser Gly Arg Thr Asn Tyr Asn Pro Ser Leu
50 55 60
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<212> PRT <213> Mus sp. <400> 60 Asp Ile Val Met Thr Gn Ser G n Lys

Phe
Al a
Pro
Tyr
Asp
Au
Ay

s Bes e Rhe TardlerpenAeg dep Agn Bes LiypAssodbs Le

Met Ser Thr Ser Val Ay 151015 Asp Arg Val Ser Val Thr Cys Lys
Ser Gn Asn Val Ay Thr Asn 202530 Ile Ala Trp Tyr G n Gn Lys
Gy Gn Ser Pro Gu Ala Leu Ile 354045 Tyr Ser Ala Ser Tyr Arg
Ser Ay Val Pro Asp Arg Phe \'@50@7)91505560 Ser Ay Ser Ay Thr
Phe Thr Leu Thr _Ile Thr Asn 59 65707580 @ u AsTp Leu Al a
Fhe Gy
@Yy Thr Lys /&y Qu lle s Arg Thr 800105 BP06791seq <210>61

<211> 119 <212> PRT <213> Artificial Sequence

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser GIn Leu Gly Leu Val Phe Phe Ala Tyr Trp Gly GIn Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 58

<211> 108

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
polypeptide”

<400> 58
Asp lle GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr lle Thr Cys Lys Ala Ser GIn Ser Val Gly Ala Asn
20 25 30

Val Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45

Tyr Ser Ala Ser Tyr Arg Phe Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
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<220> <221> source <223> /note="Description of artificial sequence:
Synt hetic pol ypeptide" <400> 61 Gn Val Gn Leu Val Au Ser Ay Gy
Gy VvVal Val Gn Pro Ay Arg 151015 Ser Leu Arg Leu Ser Cys Ala Al a
Ser Gy Phe Thr Phe Thr Asp Tyr 202530 Ala Ile H's Trp Val Arg Gn

Ala Pro Ay Lys Ay Leu Qu Trp ngéﬁgq%%éda Ile Ile Arg Pro Ser
Asn Ay Asn Thr Asn Cys Asp G n Lys 60 Lys Asp Arg Phe Thr
Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65707580 Leu G n Met Asn
Ser Leer Gly SenGl d spspHPhal BhivheuThr Ther Sy S&5ReasGHM #rar g Ser

Arg \68 Trp Ay Q@ Ser Leu psa Tyr Trp ghy Gn Gy 100105110 Thr Leu
Val Thr Val Ser Ser 115 BP06791seq <210>62 <211> 108

Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Tyr Asn Ser Tyr Pro Tyr
85 90 95

Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys Arg
100 105

<210> 59
<211> 119
<212> PRT
<213> Mus sp.

<400> 59

Gln Val GIn Leu Gin GIn Ser Gly Pro Glu Val Val Arg Pro Gly Val
1 5 10 15

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

Ala lle His Trp Val Arg GIn Ser His Ala Lys Ser Leu Glu Trp lle
35 40 45

Gly lle lle Arg Pro Ser Asn Gly Asn Thr Asn Cys Asp Gin Lys Phe
50 55 60

Lys Asp Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Leu Asp Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala lle Tyr Tyr Cys
85 90 95
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<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 Al a Ser Val

Gy
Thr
Leu
Arg
Ser
Tyr
Ile

151015 Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gn Asn Val Gy
Asn 202530 Ile Ala Trp Tyr G ' ro Ay Lys Ala Pro Lys
Leu Il e 354045 Tyr Ser Ala Sgp%?gh?é}cﬁyr Ser Gy Val Pro Ser
Phe Ser Ay 505560 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile
Seer beg Sen ApgoVabTops8ly Gly SepleudAld ayfArpT@ly Bin Gl G n Gn

Lys Serqfgr Pro Trp48#P095 Thr PGy G n Gy Thr Lys Val Gu
Lys Arg 100105 <210>63

Thr Leu Val Thr Val Ser Ala
115

<210> 60
<211> 109
<212> PRT
<213> Mus sp.

<400> 60

Asp lle Val Met Thr GIn Ser Gin Lys Phe Met Ser Thr Ser Val Gly
1 5 10 15

Asp Arg Val Ser Val Thr Cys Lys Ala Ser GIn Asn Val Gly Thr Asn
20 25 30

lle Ala Trp Tyr GIn GIn Lys Pro Gly Gin Ser Pro Glu Ala Leu lle
35 40 45

Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Thr Asn Val GIn Ser
65 70 75 80

Glu Asp Leu Ala Glu Tyr Phe Cys Gin GIn Tyr Lys Ser Tyr Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg Thr
100 105
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BP06791seq <211> 119 <212> PRT <213> Mius sp. <400> 63 G n Val Gn Leu
Lys Gn Ser Ay Pro Gy Leu Val Gn Pro Ser Gn 151015 Ser Leu Ser
Ile Thr Cys Thr Val Ser Ay Phe Ser Leu Thr Thr Tyr 202530 @y Val
Hs Trp Val Arg Gn Ser Pro Gy Lys Ay Leu Gu Trp Leu 354045 Gy
Val Ile Trp Arg Gy Ay Asn Thr %igoézp,]%%@ Pro Ala Phe Met 505560
Ser Arg Leu Ser Ile Thr Lys Asp n Ser G n Val Phe Phe
65707580 Lys Met Asn Ser Leu G n Ala Asp Asp Thr Ala Ile Tyr H s Cys
Al a 885005 GYs Lys Ser Tyr Tyr Ay Tyr Hs Ala Met Ay Tyr Trp Ay
Gn @Y190(P03110 Thr Ser Val Thr Val Ser Ser 115 <210>64 <211> 109

<212> PRT
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of artificial sequence: Synthetic

polypeptide"
<400> 61
Gin Val GIn Leu Val Glu Ser Gly Gly Gly Val Val GIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30

Ala lle His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala [le lle Arg Pro Ser Asn Gly Asn Thr Asn Cys Asp GIn Lys Phe
50 55 60

Lys Asp Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Arg Val Trp Gly Gly Ser Leu Ala Tyr Trp Gly Gin Gly
100 105 110

Thr LLeu Val Thr Val Ser Ser
115
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<212> PRT <213> Mus sp. BP06791seq <400> 64 Asp Ile Gn Met Thr Gn

Thr
Asn
Gn
Ser
Ay
I'le
Phe d
121

Thr Ser Ser Leu Ser Ala Ser Leu Ay 151015 Asp Arg Val Thr Ile
Cys Arg Ala Ser Gn Asp Ile Ser Asn Tyr 202530 Leu Asn Tip Tyr
Gn Asn Pro Asp Ay Thr Val Lys Leu Leu Ile 354045 Tyr Tyr Thr

Arg Leu Hs Ser Gy Val Pro er Ay 505560 Ser Gy Ser
Thr Asp Tyr Ser Leu Thr Ile %Oﬁiﬁﬁ%&fe u Gn 65707580 G u Asp

AI a Thr Tyr Phe Cys G n Gn Ala Asn Thr Leu Pro Tip 859095 Thr
y Ay Ay Thr Lys Leu Qu Ile Lys Arg Thr 100105 <210>65 <211>
<2;_112@>I%7g <213> Mus sp. <400> 65
<211> 108
<212> PRT
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
polypeptide”

<400> 62
Asp lle Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr lle Thr Cys Lys Ala Ser GIn Asn Val Gly Thr Asn
20 25 30

lle Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45

Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn Tyr Lys Ser Tyr Pro Trp
85 90 95

Thr Phe Gly GIn Gly Thr Lys Val Glu lle L.ys Arg
100 105

<210> 63
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Gn Val Gn Leu Lys Gn Ser Ay Pro Ay Leu Val Gn Pro Ser Gn
151015 Ser Leu Ser Ile Thr Cys Thr Val Ser @y Phe Ser Leu Thr lIle
Tyr 202530 BP06791seq Ay Leu H's Trp Val Arg Gn Ser Pro Ay Lys
Gy Leu Qu Trp Leu 354045 Ay Val Ile Trp Arg Ay Ay Ser Thr Asp
Tyr Asn Ala Ala Phe Met 505560 S%@ﬁgﬁg%gwg Ile Thr Lys Asp Asn
Ser L s Ser %n Val Phe Phe 6570758 Asp Ser Leu Gn Ala Asp
wd19e Tyr Tyr Cys Al a 859095 Lys Pro Tyr Tyr Asp Tyr Asp
a y KQﬁIZ?ERYr Phe Asp Val Trp Ay 100105110 Ala Gy Thr Thr Val Thr
Val Sg13591|\/|[;§,5§p20 <210>66 <211> 109 <212> PRT <213> Mis sp.

<400> 63
Gin Val GIn Leu Lys GIn Ser Gly Pro Gly Leu Val Gin Pro Ser GIn
1 5 10 15

Ser Leu Ser lle Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Thr Tyr
20 25 30

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Val lle Trp Arg Gly Gly Asn Thr Ala Tyr Asn Pro Ala Phe Met
50 55 60

Ser Arg Leu Ser lle Thr Lys Asp Asn Ser Lys Ser GIn Val Phe Phe
65 70 75 80

LLys Met Asn Ser Leu Gin Ala Asp Asp Thr Ala lle Tyr His Cys Ala
85 90 95

Lys Lys Ser Tyr Tyr Gly Tyr His Ala Met Gly Tyr Trp Gly Gin Gly
100 105 110

Thr Ser Val Thr Val Ser Ser
115

<210> 64
<211>109
<212> PRT
<213> Mus sp.

Page 35



<400> 66 Asp Ile Val Met Thr G n 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 dy
Thr Asn 202530 Val Ala Trp Tyr G n Lys Lys Ser Ay Gn Ser Pro Lys
Pro Leu Il e 354045 BP06791seq Tyr Ser Ala Ser Ser His Cys Ser Gu

Loy Top 178 hch on val G 1 Ser SRS H, hsp Lou W a @ u Tyr Pre

Cys r54fyr Asn Arg Tyr Pro Leu 859095 Thr Phe Ay Thr @y Thr
Lys LAspdeuGlalMat d i GlIiTAhriDon Ser<3eo el Seriklalder+d=p SIpRT <213>
Mius sp. <400> %7 Gu Val §n Leu Gn {&n Ser Gy Pro Gu Leu Val Lys
Pro Arg Ala 151015

Asp Arg Val Thr lle Asn Cys Arg Ala Ser GIn Asp lle Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr GIn GIn Asn Pro Asp Gly Thr Val Lys Leu Leu lle
35 40 45

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lle Ser Asn Leu Glu GIn
65 70 75 80

Glu Asp lle Ala Thr Tyr Phe Cys GIn GIn Ala Asn Thr Leu Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg Thr
100 105

<210> 65
<211> 121
<212> PRT
<213> Mus sp.

<400> 65

GIn Val GIn Leu Lys GIn Ser Gly Pro Gly Leu Val GIn Pro Ser Gin
1 5 10 15

Ser Leu Ser lle Thr Cys Thr Val Ser Gly Phe Ser Leu Thr lle Tyr
20 25 30

Page 36



Ser Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Ser Phe Thr dy Tyr
202530 Tyr Ile H's Trp Val Lys Gn Ser His Val Lys Ser Leu Qu Trp
Ile 354045 Gy Arg Ile Asn Pro Tyr Asn Ay Ala Thr Ile Tyr Asn Pro
Asn Phe 505560 Lys Asp Lys Ala Ser Leu Thr Val Asp Lys Ser Ser Ser
Thr Al a Phe 65707580 BP06791seq9%beP99u|S H's Ser Leu Thr Ser Qu
Asp Ser Ala Val Tyr Tyr Cys 8590 a Arg Ser Tyr Ay Tyr Val Asn
Tyr Phe Asp Tyr _Trp dy G n Gy 100105110 Thr Thr Leu Thr Val Ser Ser
115 Ghokes R Tspidal ﬁmﬁlm&er&m@lm@&ﬁlytmn@laﬁm Leul e Val
Leu Thr BB Ser Pro M@ Thr Leu FF Val Thr Pro Gy 151015

Gly Val lle Trp Arg Gly Gly Ser Thr Asp Tyr Asn Ala Ala Phe Met
50 55 60

Ser Arg Leu Arg lle Thr Lys Asp Asn Ser Lys Ser GIn Val Phe Phe
65 70 75 80

Lys Met Asp Ser Leu GIn Ala Asp Asp Thr Ala lle Tyr Tyr Cys Ala
85 90 95

Lys Pro Tyr Tyr Asp Tyr Asp Gly Asn Trp Tyr Phe Asp Val Trp Gly
100 105 110

Ala Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 66
<211> 109
<212> PRT
<213> Mus sp.

<400> 66

Asp lle Val Met Thr GIn Ser GIn Lys Phe Met Ser Thr Ser Val Gly
1 5 10 15

Asp Arg Val Ser Val Thr Cys Lys Ala Ser GIn Asn Val Gly Thr Asn
20 25 30

Val Ala Trp Tyr GiIn Lys Lys Ser Gly GIn Ser Pro Lys Pro Leu lle
35 40 45
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Asp Ser Val Ser Leu Ser Cys Arg Ala Ser G n Ser Ile Ser Asn Asn
202530 Leu H's Trp Tyr HHs A n Lys Ser Hs Qu Ser Pro Arg Leu Leu
Il e 354045 Lys Phe Ay Phe Gn Ser Ile Ser Ay Ile Pro Ser Arg Phe
Ser Ay 505560 Ser Ay Ser Ay Thr Asp Phe Thr Leu Ser Ile Asn Ser
Val G u Thr 65707580 G u Asp Phe #%ﬁ Phe Cys G n G n Thr Asn
Ser Trp Leu Thr 859095 BP06791seq e AI a @y Thr Lys Leu Gu
Leu Lys Arg Thr_100105 <210>69 <211> 119 <212> PRT <213> Mis sp

<4003 dSer Alasemperidis Gys Sen Sar Val yral Aspl Arg Ehe/dinrAsly Ser ady
Al a 15185 Ser Val 35s Met SergQys Lys Ala Ser Gy Tyr Thr Phe Thr
Ser Tyr

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Asn Asn Val GIn Ser
65 70 75 80

Glu Asp Leu Ala Glu Tyr Phe Cys GIn GIn Tyr Asn Arg Tyr Pro Leu
85 920 95

Thr Phe Gly Thr Gly Thr Lys Leu Glu Val Arg Arg Thr
100 105

<210> 67
<211> 119
<212> PRT
<213> Mus sp.

<400> 67

Glu Val Gin Leu GIn GIn Ser Gly Pro Glu Leu Val Lys Pro Arg Ala
1 5 10 15

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

Tyr lle His Trp Val Lys GIn Ser His Val Lys Ser Leu Glu Trp lle
35 40 45

Gly Arg lle Asn Pro Tyr Asn Gly Ala Thr lle Tyr Asn Pro Asn Phe
50 55 60

Lys Asp Lys Ala Ser Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe
65 70 75 80
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202530 Asn Leu His Trp Ile Lys Leu Thr Pro Ay Gn Ay Leu Qu Trp
Ile 354045 Ay Tyr Ile Tyr Pro Ay Leu Asn Gy Thr Leu Tyr Asn G n
Lys Phe 505560 Arg Ay Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser
Thr Ala Tyr 65707580 Met G n Ile Ser Ser Leu Thr Ser A u Asp Ser Al a
Val Tyr Phe Cys 859095 Ala Arg Segpﬁgggﬁ)g y Lys Ala Trp Phe Al a
Tyr Trp Ay Arg Gy 100105110 Thr Leu Va r Val Ser Ala 115
BP06791seq <210>70 <211> 109 <212> PRT <213> Mus sp. <400> 70 Asp lle
Leu Mgt 1 \éah HisrS@r ben Thr iSerl Gl dsp Siar Als Vel dya 1164815 @ u
Arg Val Ser PB& Ser Cys AeQ Ala Ser @% Ser Ile Ala Thr Lys

Ala Arg Ser Tyr Gly Tyr Val Asn Tyr Phe Asp Tyr Trp Gly GIn Gly
100 105 110

Thr Thr Leu Thr Val Ser Ser
115

<210> 68
<211> 108
<212> PRT
<213> Mus sp.

<400> 68

Glu lle Val Leu Thr GIn Ser Pro Ala Thr Leu Ser Val Thr Pro Gly
1 5 10 15

Asp Ser Val Ser Leu Ser Cys Arg Ala Ser GIn Ser lle Ser Asn Asn
20 25 30

Leu His Trp Tyr His GIn Lys Ser His Glu Ser Pro Arg Leu Leu lle
35 40 45

Lys Phe Gly Phe Gln Ser lle Ser Gly lle Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser lle Asn Ser Val Glu Thr
65 70 75 80

Glu Asp Phe Gly Met Tyr Phe Cys GIn Gin Thr Asn Ser Trp Leu Thr
85 90 95
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202530 Ile H's Trp Tyr Gn G n Arg Thr Asp His Ser Pro Arg Leu Leu

Ile
Ser
Val

Arg
Arg
Au
41

Phe

354045 G n Leu Ay Ser Qu Ser Ile Ser Ay Ile Pro Ser Arg Phe
Ay 505560 Ser Gy Ser Ay Thr Asp Phe Thr Phe Thr Ile Asn Ser
G u Ser 65707580 G u Asp Ile Ala Val Tyr Tyr Cys G n G n Ser Asn
Tyr Pro Tyr 859095 Thr Phe GBP@bY9fkeqglhr Lys Leu Gu Val Lys
Thr 100105 <210>71 <211> 117 <212> PRT <213> Rattus sp. <400> 71

K T AR Sy ks Ll Gl Sl deorFaEal Ao Ser &1y Pre T

Asn Asni@9r 202530 105

<210> 69
<211> 119
<212> PRT
<213> Mus sp.

<400> 69

Gin Ala Tyr Leu GIn GIn Ser Gly Ala Glu Leu Val Arg Ser Gly Ala
1 5 10 15

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

Asn Leu His Trp lle Lys Leu Thr Pro Gly GIn Gly Leu Glu Trp lle
35 40 45

Gly Tyr lle Tyr Pro Gly Leu Asn Gly Thr Leu Tyr Asn GIn Lys Phe
50 55 60

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

Met Gin lle Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys
85 90 95

Ala Arg Ser Asp Tyr Gly Lys Ala Trp Phe Ala Tyr Trp Gly Arg Gly
100 105 110

Thr Leu Val Thr Val Ser Ala
115
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Trp Met Thr Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp Val
354045 Ala Ser Ile Thr Asp Thr Ser dy Arg Thr Tyr Tyr Pro Asp Ser
Val 505560 Lys Ay Arg Phe Thr Ile Ser Arg Asp His Ala Lys Ser Thr
Leu Tyr 65707580 Leu G n Met Asn Ser Leu Arg Pro A u Asp Thr Ala Thr
Tyr Tyr Cys 859095 Thr Lys Thr L@P%yg@lsygd le Pro Arg Asp Trp Gy
Gn @y Val Met 100105110 Val Thr Val Ser Ser 115 <210>72 <211> 108
<212><£,ﬁ{> 3> Rattus sp. <400> 72 Asn Ile G n Leu Thr Gn Ser Pro
Ser L e er Ala Ser Val Ay 151015 Asp Arg Val Thr Leu Ser Cys
Lys @21 terl®n Asn Ile Asn Asn Tyr

BPO6 4«28 PRI530 Leu Ala Trp Tyr Gn G n Lys Leu Gy GQu Ala Pro Lys

Leu Loy dtagus sp.

<400> 70
Asp lle Leu Leu Thr GIn Ser Pro Ala lle Leu Ser Val Ser Pro Gly
1 5 10 15

Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gin Ser lle Ala Thr Lys
20 25 30

e His Trp Tyr GIn GIn Arg Thr Asp His Ser Pro Arg Leu Leu lle
35 40 45

Gin Leu Gly Ser Glu Ser lle Ser Gly lle Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lle Asn Ser Val Glu Ser
65 70 75 80

Glu Asp ile Ala Val Tyr Tyr Cys GIn Gln Ser Asn Arg Tyr Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Val Lys Arg Thr
100 105

<210> 71

211> 117
<212> PRT
<213> Rattus sp.

<400> 71
Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg
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354045 Phe Lys Thr Asn Ile Leu Gn Thr Ay Ile Pro Leu Arg Phe Ser
Gy 505560 Ser Gy 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 @ n Phe Asn Asn
Gy Phe Thr 859095 Phe Ay Pro Ay Thr Lys Leu G u Leu Lys Arg Thr
100105 <210>73 <211>16 <212> PRTBROGZAskf i ci al Sequence <220>
<2213 source 3223> / not e:i;gescri pti 05350f artificial sequence:

Synt heti c peptide" <400> Val Ile Trp Arg Ser Ay Ser Thr Asp Tyr
Asn Ala Ala Phe Lys Ser 151015 <210>74 <211>9 <212> PRT <213>
Artificial Sequence

Ser Leu Arg Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Asn Asn Tyr
20 25 30

Trp Met Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Ser lle Thr Asp Thr Ser Gly Arg Thr Tyr Tyr Pro Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr lle Ser Arg Asp His Ala Lys Ser Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95

Thr Lys Thr Leu Gly Gly lle Pro Arg Asp Trp Gly Gln Gly Val Met
100 105 110

Val Thr Val Ser Ser
115

<210>72

<211> 108
<212> PRT
<213> Ratlus sp.

<400> 72
Asn lle Gin Leu Thr GIn Ser Pro Ser Leu Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Leu Ser Cys Lys Gly Ser Gin Asn lle Asn Asn Tyr
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BP06791seq <220> <221> source <223> /note="Description of artificial
sequence: Synthetic peptide" <400> 74 Gn Gn Gy Gn Thr Leu Pro Trp
Thr 15 <210>75 <211>6 <212> PRT <213> Artificial Sequence <220> <221>
source <223> /note="Description of artificial sequence: Synthetic
6xHi s tag" <400> 75 His H s H s BRO6V91des 15

20 25 30

Leu Ala Trp Tyr GIn Gin Lys Leu Gly Glu Ala Pro Lys Leu Leu lle
35 40 45

Phe Lys Thr Asn lle Leu GIn Thr Gly lle Pro Leu Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lle Ser Ser Leu His Cys
65 70 75 80

Glu Asp Leu Ala Thr Tyr Tyr Cys Tyr Gin Phe Asn Asn Gly Phe Thr
85 90 95

Phe Gly Pro Gly Thr Lys Leu Glu Leu Lys Arg Thr
100 105

<210>73

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 73
Val lle Trp Arg Ser Gly Ser Thr Asp Tyr Asn Ala Ala Phe Lys Ser
1 5 10 15

<210> 74

<211>9

<212> PRT

<213> Artificial Sequence
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BP06791seq

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
peptide”

<400> 74
GIn GIn Gly Gln Thr Leu Pro Trp Thr
1 5

<210> 75

<211>6

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Synthetic
6xHis tag"

<400> 75
His His His His His His
1 5
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