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| NVENTI ON 10Thi s application provides conpositions and nethods relating to
PAR- 2 antigen binding proteins. BACKGROUND OF THE | NVENTI ON The

Pr ot ei nase-activat ed receptor (PAR) famly |s a part of the
seven-transnenbrane G aMIHEEN NOIPROTEINSSTH AMNBING PAREr e are currently
four known PARs, of which three (PARs I -3 and -4) are 1l5activated by

t hronbi n; Cg@mﬁﬁé@@%@h&&&p@;&%%@g trypsin or mast cell tryptase,

but not by .thro are w distributed to a variety of tissues
ond parti STPEOR TR 67U b RPLH B GPLo SONGEPSH Gl e
phenormena2t§tiald Usts Piptisidnell Aablicaiipg ISeGralt unthar, 601941, 164, rfitvel thine 09, a00d, vihith e @at@sCUl ar

di gesti velnwmopa@aw&@&%y functions. PARs differ fromother receptors in
that actiy [Kelah i nj &thed by proteolytic cleavage of the N 20 term nus
of the PA FtWéW‘ s a tethered ligand that interacts with the

ext radel | ul ar Tfesg%pmqaﬂ()!h woykeRompésitivirandastipdy relaig torARSDnpe pibdigkprot@iseavage  of
PAR-2 occurs between the R and S residues of the protease cl eavage domain,
SKGRSLI G ough 40 of SEQ ID NG 2), which is conserved

bet ween h%&ﬂﬁ‘%%%@%a&pgﬁ Ri? 2. Peptides that mmc the tethered

| i gand have beBwn Puitmewrattivatiiaceptad®ifl) dniilg ise biree ths soyen-PARRbGSAT-fepldi ne et

al., Br JreP sﬂﬁ?f@hﬁyliﬂ‘e’ﬂ'e eﬁg’élntl)sgur[k%&%%m W@é}{tﬁeﬁbﬁ\.ﬂl »3 ald BB‘Q’E macol Exp
25The 309 ed% i va ei n- coupl ed

[
r ecep or - oré’g"r‘fr?of?lmg%%{a%) ’Saftg?fgggbﬁmsi?r?’ SExil 50 P‘HB? i’g‘T"’m o,
|, 4, 5- tr@ﬁﬁ@@p‘h@ﬁé%@@ﬁh@ﬂ?ﬁm effvidsuppabd Haitiziaat mﬁﬂmbe(ﬁélwﬂyiogiasorwell as
mul ti ple M%ﬁol@&ﬁﬂm&ﬁﬁenakd&@kslﬁﬁteﬂ&igggéa@n ASBMARY, and MGiovaReh: kiKsivd & 1S
present of, %B{I}rg helial and endothelial cells, nyocytes, fibr obl asts, immne
cells, neurons and gllal cells in the kldney, pancreas, stomach, intestine,
ai rway, skin, BEsHfadEm ofsresriar it heRisdvapindy inigged by eeteolafistoieovaged$ hPRR- 2 | 5
pr esent dwmlﬂgoﬂtmfphanwm&altmﬂ forrad tetiRARRigani ﬁmth&@d’rﬁgh&l:tﬁt}\@GLmb:}é!MlﬂHgﬁﬁU&ﬁ)Q}’ y

factors Syel s LUIRUE, ISR 09kect 832 BLANGw MG EUKLD.L 2l R1A, 20

| i popol ysacchari studies utili zi 8
or - over exﬁ?%%?%infﬁwséﬁﬁﬁw?ﬁﬁs 7 otteugh 49 offSRRID Negd sk sicepsiryef baviaTat i on
(Schmi dl i fumes, matine andlat PRI Medtides O ima3tkDetd? ligzh 200 een o0 @hdve 8badtic, J.

Gin. | nV@i%&ts onIPIAh*Z (Sa?‘flédd%% et[agaﬁg‘?’]’l)armmquthSEﬁgJOX!99& hlﬁ&jeuh{e?t E J@ﬁa?rg?c!)l%x%g he art

to deyel Oﬁ}eant agonl sts of PAR-2 3bactivation, e use
treat ?Sng R ?Q%]h nfl ammatory conditi ons BRI EF DESCRI PTI ON OF THE
DRAW NGS Pﬁm -Trutheted thp owicthasurged s@tpidinegtraizhemeoimparhhdictdigatheyel s of

certain p.h&h&ﬁh@%%ﬁl{hélw %5 %%Sno@ﬁ:%@rﬂéfck(@ P:Q‘Géeﬁ As%‘k{ﬁ_rfkinﬁ’sgb{t@}a% ' I” an

adj uvant - i ndue ar. i {1 s no
first asp@g'fd n"%‘%é % %%W%r?@‘gﬁqﬂ &15 pp‘i‘?sﬂ\/?’beé %a‘id§Bq°$Fjé‘Hce%?‘V°d5ﬁ bi ndi ng
pr ot ei n higbpibhgs. anm@aws odvanyiend pigkl &1l ip hkidehakmeay handae dneyting Rarivay, &onpri si ng

a varspbl tﬂadﬁ@gidchﬂmt h‘ﬁgprété:aseaﬁat Jic@aa% PRR %pke%fﬁuh&al\ﬁatr&atﬁﬁ(znﬁ BiNO,9, and the
l'i ght chain ari ab e regi oidentical to

SEQ D Ndpre qg% I;n?l rgattcﬁé?écmrf fuch as b mo dxe?]%s:sg?cgf %ﬁi‘ﬂ %frl,?&n l[agsg'cbarn t ei nase

act i vat edirPradieaseheride2 MoPaRE. ﬂdlfaﬁfdlzaa?a%m@@stw hrerepretieaohive donfira e rdis/fat | on

t hgr gof . tﬁl@dcetphafh il Sion @cﬁnudt;inedafemgmgﬁ’a%l?si sil?ssﬁeﬁzo@yt?erieﬂetSEQ éii#?. NSOZ)Z

an In eaved. PAR s,set_out | D

when cl eZ.I\I}‘Beg ﬁé 3?5??0@8 A%&E‘ u§§¢71§ere 15 a need mAf] agtodaveia zgagomsts Of?A]§Fhe present

i nvent’ orfici‘)‘ia?ﬁﬁ‘ﬂé@wé}hbel“?@{ a‘t‘@ﬁm&?ﬁﬂf"@’éﬁ‘?t’% 1ﬂ%ﬁ"ﬁ§t°ﬁ¥r°mdéioﬁﬁ haV| ng a heavy chain
and a light chain, wherein the light chain variable region has the am no

acid sequgﬂggnggcﬁgd]poy%%m%@&he heavy chain variable region has the
an no acid se?ruence of Sﬂg&él D NO 40, further wherein the anti body or an
F

anti gen bi ndi A FdrPtYs F EBPs BmpRIEE Polowsissf erurPRRlMmRREEYRERE pt OF - 2

(PAR- 2) anmderanpagdnicfies rahie aprdpvaoihyieicariacs my@t.i on t hereof, and that bi nds
to fug-length PAR-2 (as set out in SEQID NO 2) and binds to a | esser
extent to cleaved PAR-2 (as set out in SEQ ID NG 2 when cl eaved between R36
and S37). In a third aspect, the present invention provides an

i sol ated antigen binding protein having a heavy chain and a |ight chain,

t he heavy chain conprising three conplenentarity determ ning regions (CDRs)
desi gnated CDR1, CDR2 and CDR3, and the |ight chain conprising three
conplenmentarily determ ning regi ons designated CDR1L, CDR2 and CDR3, wherein



a) the heavy chain CDRlL has an am no acid sequence selected fromthe group
of am no acid sequences consisting of am no acids 31 through 35 of SEQ ID
NGO 9, am no acids 31 through 35 of SEQ ID NO 13 and am no acids 31 through
35 of SEQID NO 17; b) the heavy chain CDR2 has an am no acid sequence

sel ect ed JuMpmarRoITEL vaiv@aokno acid sequences consisting of am no acids
50 through 66 of SEQID NO'9, amno acids 50 through 66 of SEQ ID NO 13 and
ani no aci ds 50ntHirought,66 wferSE@D NOIET an apided ajiee hadiheavyindhdiar CDR3 has

an am no }ag‘;gqhﬁp&ggg&%@ﬁlt%ggcﬁaq,pmthe group of amino acid sequences
consistin

am no acids 99 through 115 of  SE 9, n i.ds 99
t hr ough 1@5@%9?%9&3“@@ et g gt ﬁ?f? Yoyidyrge! %@E&N@? f*ifg fligféé%‘ﬁ D NO 17;
and a') td’d@p;ﬁsﬁz@l’]{ va@iitdd mRgi@DRA: ihatslezane Satiidroticalcto FEQE UMt b whedie &t edtiztr om t he
group of A6k di3eAUEDESR, SONSLELLN0.01 A NGUAGI5u3ut HiAUgh. 33 of
SEQ I D NC? g pro am no acids 23
t hr ough %iI‘GfIOYSE@quHN@ﬁl@“dB ) ﬁl%“r‘Fé‘gtP iP§Ret? @nsi ?F‘ RS2 HASOh a4miHD i d
sequence ggeheatRe Jdheapike (graup nOfECAING. aikh desedieneer3sconsizst i ng of

ds 49 through 5 5 of SE
"D NoL 15 and BARG Ser P Pion gy AR R gk e %) G

chain CDR&amalawdamm@aacW@r%bﬂJ@hte selected fromthe group of amno acid
sequenceschgign%ag;ei nGfs @k rﬁl;Qo 86 dguchB Jdrbroughcs, ol teHQulyRNOvariddlc am no

acids 88 throu 7 of SEQ no, aci hr ou h 97 of SEQ
| D NO 19; m%ﬂ’é?*’é%i‘f P aﬁﬂtS’F“@l@Iﬁe B% #gNgr gt £ BPAREL ﬂte amﬁ’og ot &i aLF‘llaseg acti vat ed
r ecept or - @ndiRARr2dn ameofalitdgonirztese tAvavasd dt@@ltcy{ll CABCH |av<atapwn¥¢$e¢1@of and
that bind roltetgyJ l‘é'cltva&o%%tré&f BARLA vli@S 0SBl ]ef'?ét!{ PAI@Z QatloDL IN%Q)IDW'J)%@C'S to a

| esser extent”to cleaved PAR-2 (as set out in % egved

bet ween REBsantileggytent to cleaved PAR- zaaﬁﬁh‘f”fﬁsggﬁ}éé\ioz‘f’}ﬁé I @h‘?ﬂe’? efiti on
provi des ggy).i sol ated anti gen bi ndi ng protein selected fromthe group

consi sting of ant CRIMLH.S] 812 hdiavinal n

vari abl e regi oft %%ﬁqaﬁ wf rgnﬁgtﬁ@%la%lgﬁgégésﬁa&eﬂsge g?'{té m%I{iOtll a“a%d heavy
chai n var ham@alnagllaélahthw figherehdii no aci d sequence of SEQID NO9; b) An

antigen bingting @Ot l{lan{éﬂffw ﬂe‘édrrﬂ@m@-relglowmh)&leﬂgn\a{tad Cakl, €DregidoDREVi Ng the
am no acid Sed

n heav chai r on
avi g ¢ he i G Serd BT S S SRS KD S Bl Ll GO0
protei n cerygiiRsi wigred | i ght chain vari abl e reg| on having the am no acid
sequence of SEQ I D Mgleal‘ygahaﬁ@Rlﬂgﬁ\éﬁ @bl i\é@x@ﬂcgmle@teé 8gh 08 gxh@@kif@@mb he am no

aci d sequence of SEQ ID NQ 17; _wher ei e g prote binds to
prote nase act PULIEEECBEHEBE 05“(“?’%%“%)3&%{ g% g‘g%#é)zﬂe]gb? haelg br ot esgllytl c
activation thereegy3safdEQ HaRODE ndsmino adidsl3] th@pgiShf PARIPNGAEE set out in SEQ
ID N 2) and binds gfegavi m%m;s%ﬂanéma&d Laved sé?é%@d aorgaﬁg@@g ofQkbinol n SEQ

| D NO 2 when cleave et ween and S37) cp‘f h
present i nvent EthsEYBEF usisiEs of appasdl Hikreh &8 3%?%3 {%gpg ﬁ‘B‘B%Ié “a ant | gen
bi ndi ng prot ei &kt M\ﬂsp@asgonz hrfd\a@itb in@d¥.50 through 66 of REQIBNRH R aabpect, t he

present invention proyvides é‘ﬁ%th% %%%&&Le&%n séléb?eh%{ﬁﬂ%%}oqp&famﬁrhe

c} € eheavy chain :%n )
pr esent i nvention. even aspect resent | nventl on

provi des an i s@¢1a‘ﬁ€a@?ﬂ%9‘tn8@élg IOf wrighacide &f é’éméfl‘* ”t5r°§ﬁ R &P REt: WeR e vect or
of the present g:f¥eNisIOEEQ D NO:13 4B aBio £idghd froagpes b, SEQNB Norwsent i nventi on
provi des a nethod for the production an antigen binding protein conprising
cul turing W host cell of the present invention under conditions pronoting
expressi on and ahecovierlighighdih€DRI vk ei Fmifiy with sedvence eleciad Eomdidisioms ofamine | n 3

ni nth aspect, tatlﬁ séa{xe%&%@ansés;mg%%h@@ad@crsqylﬂﬁl&@h 83 PEIONRCeUH i, Galoo Gaapmsi ti on

t t I |
coept abl o di | dEwEs “earcT R RN spReare e 5 ek S SRERNBIYE D) 29 PP LY

descri bed an | sroql at el&lamtch@eﬂnm I iam gmipr etdebqetch sfiecsd Ean thiegaiyp 9f dyineds t o
human PAR- 2. ggt%tl%}&!’s c% o?amltnpgcn&rhb't’zg&&h Bi ek @tlﬁlaﬂnnﬂa@@ foi cal l'y
binds to the Pﬁﬁ a no uman primate, no nonkey, a

chi npanzee, a rigAEpi] W@Wﬁ@rﬂ’élaﬂdaﬁ“ﬂ%&%“t %ngrfﬁj%fém PT {74 hanster, a
gui nea pig, a Gat, Qﬁe @htdﬁgn cbRr3 BRat heino axbapke; sdlded sollatzedr afdriigen

bindi ng protein O ences onmsfaﬂ o?am%ngmd%aS@ttﬂrpu E¥? OPSEQaHj:Im)@rahﬁm%ahé Et%Ody’ C.
a monocl onal anffB 78 Pecobr nant ant | . an anti gen- bi ndi ng
ant i body fragnent, f. a si ngI e chain anti body; g a di abody; h. a triabody;
i. atetrabody; j. a Fab fragnent; k. a F(ab')2 fragnent; 1. a domain

anti body; m an I1gD antibody; n. an Igg antibody; o. an IgM antibody; p. an
lgG | antibody; g. an 1g& antibody; r. an 1gG3 antibody; s. an g4

anti body; or t. an Ig&4 antibody having at | east one nmutation in a hinge
region that alleviates a tendency to formintra-11 chain disulfide bond.

I n another exanple, it is described an isolated antigen binding protein



I n anot her exanple, it is described an isolated cell that secretes an
antigen binding protein that binds PAR- 2. In another exanple, the cell is a
hybri doma. In another exanple, it is described a nethod of meking an
antigen binding protein that binds human PAR-2, conprising incubating said

i sol ated cell wREaH7eAEMIHNAS shd@linBcldoM thibugh©7 608PLEBNGEBE d anti gen

bi nding protein. | . I n_ope examl it 1s described an.i ted antigen
bi ndi ng proteiW@?ﬂh@eBWWH%bT%m%?B?%ﬁwggg’g@?ﬁ@%fggmgggﬁe%%?fggég%@§2). I'n
anot her exanpl ajagdrives thepbtat eid aaindtivg @eredd] md ibridinds otfdkimethilén? bowndt o a
human PAR-2, i mﬁm@a%&m@watles&r ChEAN ABR AP (s SUAS SAUBND N800Rhi g

t hrough said human PAR-2. In another exanple, the isolated antigen binding
protei n i nhi bi {&yheredtyt ¢ 33bti vati on of PAR-2 by greater than about 80%
I n anot her examplfeurth tadpecti teqiratne thvansn gendebimichilang apticot Bihdingdyirsiels sdeotedinc| eaved
PAR- 2 and Qﬁﬁgﬁnkﬂmﬁﬁgﬁﬁfer extent to cleaved PAR-2. In another exanple,

t he isola%ed antirgen bi'nding protein inhibits proteolytic activation of
PAR-2 by | ess Phan Abwtitenbodine preicia fotRsre Biedhiprie varebleepigh e te 3RS gen

bi ndi ng pr ot ei Ridbicndseetcd sboth N paveitheanthhun ChraBy egdidRARi2: subshantid al |y
equal ly. [ n ang%ﬂfﬁnQ%anle, it is described a pharnmaceuti cal
conposi ti on colprisi’ e antigen binding protein. In one exanple, it is
descri bed a mebhod a&f antipedindingpraieic oendirisipomlighichain syigple teion BAYHE 8 pHigo

adni ni stering [ $alefeHREETD 1R J RNRENBGEH V&8 &OANASHL ioBmnwRgI ei n sai d
condition is treatabl e q% re?ucing the activity of PAR-2 in said subject.
In anot her exafffiBec S Y A 8ct i's a human being. In another exanple, said
condition is a® i nf hamiadbining pneintcomymisiof a ighechgik ivariablf gigiet Baving the amino
gastrointestingly &é%k&”&f%ﬁé’lﬁ%@ii WY healy n@ALISE (EXAMR By b hBmpBLHOd
further conprises mnistering to said subject a second treatnent. In

anot her exanpl 8% §SExETH¢ treat nent is admini stered to said subject

bef ore and/ or shdnait tanenus bndw bhteandidre afotednse saiidep haepace@iRCaknd
conposition I Sal%adgggliz%!s t%ts er%t%o }c%ctgf !Gg.th%}f'é%], aenﬁtth'at l!hQis %%E-Qggth FA&@%L%O&Q}I d
second treatment “CONpri ses AN CAnti -1 niT amat or agent.” I n anot her exanpl e,
sai d second ph&FXETBUL] wdbindsamplesirerten it PSR S @rictagentES Bl BCESH™ r om t he
group consi sti pevefbeRRBrBkeisgal anti-inflammatory drugs, steroids, and

i mmunonodul ati ng ents. In another ex | e id, methad conprises
adni ni stering Eﬁﬁﬁgﬁﬁm%ﬂ%?ﬁﬁ?ﬁ%P?Wﬁ%ﬂﬁwggggf%%%?wmbwdﬁgngﬁ“hﬁﬁT %%méxanple,
it i s destindilzagoten pighcpodenbibveptirer easi ng the | ongevity of a subject

conpri si ng admyni stELIRAG HOpSRh G §dvideah JecRP ASHRERYE In6dic &ANFOSd ti on.
In anot her exanple, it is described a nethod of decreasing PAR-2 activity
in a subj BEEMRHEEdI t her eof conprising adninistering to said subject said
phar maceut i cal kcenp@sthtas@e, the present vant@angtdveles ex &nipled host teell sragéstet kbed a
met hod of  decreasing, PAR: i 80al il @ subject in need ther eof

conpri sing a%nlnlsterlng to said subject said pharmaceutical conposition.

I n anot her exafpiiesichiy aspast. g eEmbEFHOhRPTg 2dretiof Arhe IrAg-HoR&™ gitteol yti c
activat i oBin@he RARH 20iftisg SHRRCH hdstcen eetle pReneafentanpid: somgioadmniisd er i ng
to said subject s iq$%ga&g%%%%%gg%kc%ﬁﬂﬂ%&&&!0“- DETAI LED DESCRI PTI ON OF
THE | NVENTIFORF" ¢ YRS pF BSent 1 nvent i on provi des conpositions, kits, and
met hods rel ati fige viothpeled.clbd resent haventioh REVide aempicntcal GRRGIUAR FImPEEREE

Recept or %ol%' Eﬁgbi’?—)t%f) presbdd Gl &déNGd MByaauli@8y dcbatabiagiaritZLcifiEnt aith@goni ze PAR- 2,
such as anti-PAR-2 anti bodi es, antibody fragnents, and anti body
derivatives, e.g., antagonistic anti-PAR-2 antibodies, antibody fragnents,
or antibody derivatives. Also provided are nucleic acids, and derivatives
and fragnents thereof, conprising a sequence of nucl eotides that encodes
all or a portion of a polypeptide that binds to PAR-2, e.g., a nucleic acid
encoding all or part of an anti-PAR-2 antibody, antibody fragnent, or

anti body derivative, plasm ds and vectors conprising such nucleic acids,
and cells or cell lines conprising such nucleic acids and/or vectors and
pla_sm ds. The provided nethods include, for exanple, nmethods of making,
identifying, or isolating nolecules that bind to PAR-2, such as anti-PAR-2
anti bodi es, nethods of determ ning whether a nolecule binds to PAR-2,

nmet hods of determ ning whether a nol ecul e agoni zes or antagoni zes PAR- 2,
met hods of naking conpositions, such as pharnaceutical conpositions,
conprising a nolecule that binds to PAR- 2, and nethods for adm nistering a
nol ecul e that binds PAR-2 to a subjectyg for exanple, nethods for treating a
condition nedi ated by PAR-2, and for agoni zing or antagonizing a biol ogical
activity of PAR-2, in vivo or in vitro. Pol ynucl eoti de and

pol ypepti de sequences are indicated using standard one- or three-letter
abbrevi ati ons. Unless otherw se indicated, each pol ypepti de sequence has



25downst ream si gnal i ng, and so on. Exanples of types of PAR-2 inhibitors
and PAR-2 agonists include, but are not limted to, PAR-2 binding

pol ypepti des such as antigen binding proteins (e.g., PAR 2 inhibiting
antigen binding proteins), antibodies, anti body fragrrent s, and anti body
derivatives. erns "pept each
refers to a m.I)II‘@’6ﬁ’faé‘l’]édﬁbﬁiqs%”ib??g‘mf%teb?“t‘ﬁ%rbéld’agrgrﬁ%né}@i Saecffggiyd%@%m offled to
each ot henrby hp@omro&nbtanﬁlsamg'ﬁb Bisdéing @B sperif@ipEss fo tee RAR-2 iufatnpnﬁomamd
30artifl Ghdle RLALSLR s REALEL u{praagﬁ%nsprg{m ROLUPERkIIE :308].9aS, (such as

thate,a mologous
nut ei ns, pVal’l an %3 USIyén rotelns rotein sequence as wel | as

post - t rarhsmmua@nlawp}g a g5t ot e Wirshee roap'e felispla65f #W8R- coval entiy, nodified
prot ei ns. bu‘iﬁxﬁ?@@ireind@mprﬁéalay R&REddRIbGE b. parmn&haalﬁmay,b;eaﬂﬁmm meibaly; Ppal ymeri c.

The term "po ept. efra herein refer i de t hat
has an afff H‘Bm%{%? g Y “affd) %gren‘clﬁcﬁl%an%ﬁé?a *ﬁ%ﬁ LR ?h%ﬁtmgg)gdgp %‘pa)adr%gjy
corresporhdlangbddmlll a felesbgdyhi. piFdt fesigment; Pir@ij,#ehfmﬁﬁ@athl b domdfinyntiigsn i at

| east 5, a@taboZy, - Igi angrlgydy l}laﬁ Iéﬁ,amib%dy 3.4311 Eé@b analg}dy %0&1; IEQZ ar&@odygoarﬂ%@ﬂ 150
or 200 amno acids in Ien t can also b t nost

xa

1,000, 73010500, 3K Hu6 °T1t7§”g§‘gb“ Q"f?%a"mfo cagge m%’ﬁ‘f’“n q”r%g%g‘%bth%o 30,
20 15, Idleviale3p ted@peyldfornointrd clam dirolfidcheds i n | ength. A fragment can further
conprise, at gb B;{&%Er e%’mp%oltt R dQstnble& & &%antg%lﬁngrﬁ%@% ﬁq lele%%hm@ﬁﬁ RO

acids, for ex a sequence of am no acids

nat ur al | wgbtéqufr He h@vmholﬂéwwl@g v ariablpeqiqn g 18 Ptéi?éﬁ%e/“ﬂ?“bﬁé? SHB#&F‘R) -Bf an
artifici ahe @hichen @mpﬂsu@l&mwem@en (bh8tigat Jea@ M3 Bhidehdeblas SHQ ID MieT. Isegthence or a
tag prot &l il nif008 O0AIEORG: 24098000803, sk0 1 NORPLKARPIdARS, Of L he
i nventi on TG HE&°PoT S papti des t hat have been ed’in any way and for
any reas o«qnabfemglcemmmse% % ientica] Jo SEQIRANE: %ﬁuéle:@a%nfrmamp{eyth% kehighge woEYsi s, (2)
reduce S%é;@;maé o Jrﬂﬁoﬁcﬁi@eq@éﬁbéiﬁgr@m N()@)) add ﬂh@lica‘l@l cAgh Vh@a‘tﬂefffag}di}i Haythé Okind Or m ng
protei n conpl exes in ftnl f el QL modi fy

r di
ot her phﬁidé%??é"rﬁféé? %g 1481 @’ arpt otheer} llltélga.mv B eé’%é“)”.h%sg & mit ei ns of
a pol ypepeivges oFf6X [N @d ths hagy @alorvarm’eﬁb teizioh @Sdﬁﬁﬂ@oacdqu@ﬁmgﬁwpl ons
(e.q. cof{g@@fvatlve am no acid substitutions) may be nade in the naturally
occurrlng sequence (e. in the portion of the tide outside the
domai n(s) for Al q""ﬁ‘fpéer hehapiahap viahls rﬁ%‘?%comﬁxme%oﬁg“é%ggg‘%aéﬁya ‘W 4ci d
subst i t ut deg@ems (@IR%DMgﬁahaCDHDéE)RQ atd RIS ind rteiligit kehpinchdabigaesidn eorgirsas dtragr al
characteristl s 0f d%th j r@%& RRYLHEE AR PR, @bﬁz%% ESRITENS oA RApRCT d
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subcl ass BFEEHTE Pt %e%fnc?iar’it“i%WS““?SH“°“ﬂiY=%’ﬁ’é‘?ﬂ"fsi’ VAl gaereovaEis h
recogni zesodifindpratkiat iAehtidepblyep@s. oo protin eagamnateridbffoyment antigens. 20An
antigen bindi ng, Q.Fn&) @wﬁn& @@gﬁew gsalsédme.% FE@L% to b Fb1/3Bpiathd: 980 mmgte?mnv man
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nanonol ar® tlg%xg'mm‘mal de et"}%?f C“"g wé"earfo"ﬁfis?i’ai’ H%ﬁ"gl?ﬁ%l? Ryotsin EpEMeRRan By i ng

regi of, " Wmﬁiﬂaﬁﬂqafgérﬁ birfditagl. 47, 18'14,i1& 26 SHGP.8D.OA, 166, 1 o aPtamgecidsiindi ng
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30bi ndi ng protein). The "percent identity" of two pol ynucl eoti de or
two pol ypepti de sequences is determ ned by conparing the sequences using
the GAP conputer program (a part of the GCG Wsconsin Package, version 10.3
(Accelrys, San Diego, CA)) using its default paraneters. The terns
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uence can nple, exert its
effects dif %’Eﬁya“@ﬁgisﬁ %éfi?ﬁ}lﬂéetgé‘)dp%ﬂiﬁnéﬁ:f a%fﬂﬁH orc‘afﬁ 5agH Tre acti on of
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descri beddfifion, *FGBWa’é‘;@a’Pm'F%? Coméﬁﬁ@@m&%@m“ﬂ@?@ SE%quﬂ@@sﬁﬁhﬁ?r@eﬂqmﬁl ogy:
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be a eukar yot ey “viudint” ekaisyb@rided e. @ Qin SitideHy Beomgilisk £l aRink adid/seduencé ehdkin onaoryeast or
ot her f ur}gaeéammoaama Le@,@&es GElak méﬁtg - dele@d ﬁcgm%&uxg{mé@ﬁa&@ amn@@&ci ﬁ%&'erlcl

ani mal cel d”g human ce a_non a rat ceI |,
a nouse c’élf"tl“’ 1 °“§ﬁp‘1‘>ﬁ§”é‘5“t Se@’é'l’"le)V%’F“‘%ﬂ"f%‘H‘t”i’"&?f’rfﬁc‘“dEﬁ’é‘ﬁi)lF’@z‘%‘“%f host cells

i ncl utte t he CQOS‘dé#rivaiivaofeipolpmntideys slobighrende ¢al, lasan(ivvliOhaORk bebh Gikhic{lisee
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| ine deri ve{c'i/ fromthe Afrl can green nonkey ki dney cel I line CV1 (ATCC CCL
70) (see McMahan et al., 1991, EMBO J. 10:2821), hunman enbryonic ki dney
cells such as 293,293 EBNA or MSR 293,6 human epi dermal A431 cells, human
Col 0205 cells, other transfornmed primate cell |ines, 40normal diploid
cells, cell strains derived fromin vitro culture of primary tissue,
primary explants, 14L-60, W) 2009/005726PCT/ US2008/ 008037 W937, HaK or
Jurkat cells. Typically, a host cell is a cultured cell that can be
transfornmed or transfected with a pol ypepti de-encodi ng nucl ei c acid, which
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receptor which is ref erre
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the Fe mutisliayydetodie dyetribpdita® antPedie nimmBsidS 086 foard!ypapiBatmset al , 1994,
EMBO J. 1:35;33:9&72}1’ 442Gokming theze MI&Qarﬁgén@m&eQ%@sﬂﬁﬁseQw, Qi Wb Bk DsaS o dent i cal
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changed from LeMPleE@vry daprn i eepnalSPRs 2m frmswirkmeions KR gbrkifer omib@y to Al a.
The nut ei mayex Rkdifitdusihetleigaen adsiriba y Kafa0 aEﬁ:piaelce@EHcQ{ 3, su;Jn'é hrm/o@iib}ﬁéger
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ol i gomer i sa@tne @R diR sitksHRy BE QLn8EaNS ohdhndMt Grhnag BeY e F%péﬁﬂﬁjprle, a naturally



Leuci ne zi ppers were originally identified in several DNA-binding proteins
(Landschul z etal ., 1988, Science 240:1759), and have since been found in a
variety of different proteins. Anong the known | eucine zippers are

nat ur al | yaoCe#idking peptides and derivatives thereof that,didRidg3e OF
trinerize. Exanples of 25l eucine zipper domains suitable ‘%or pr oduci ng

sol ubl e obiGANEhe, RRHEhElHn Abitd R hd iRkl dhal 94/10308,
and the Igljﬁllwneu; l 0 |3e l fligom ljng saur dagzgﬁgﬂgrao?%éeﬁﬁb SPD)

described 1 Fﬁ’ﬁlpérpg‘tdyﬁﬂ“mdl%&t "F‘Eﬁgteﬁet ters 344:191, hereby incorporated
by reference. TivdernSmmerf antibodyfdicfuiad!l i:r@m;hematm\pp&ror mbravariabld sdsonk@it St abl e
trimeri zatelg@ﬁs d&fve@ﬁdﬁﬁhﬁxﬁrﬂmﬂ%§bﬁﬁ %@n&s zugﬁe%fa&h%e% R dhe dﬁéﬁgmed in
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t he sol ublhem&kmmammaxmgmfBé!%m%f@ﬁ&dsm@}é ofdeRAMBRaFicPlo RSd MAlaNES t hat

formare Lesover e gmgnrhgam anla%”cr# Lur re (ﬁrpernat ant . In one aspect, the
present invention provides JERBPWEEHG proteins that interfere with the

proteol ytic act Pw#@rﬁnftbpd%am@m BecHfer o ¢he meabdnpechl Arpniiody @tives froma be

made agai RéthuitfEpedies @ron@or%f‘eraﬁaﬁm wbsﬁﬁﬁdn@-@&let@ﬁs gkl Matidny Sud bengof ., and
to interfere wth
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pr ot eol yt Hélagl'gﬁq |ar§tg?c{y(’)sgesf) ﬁ‘iﬁx%ce BXANPYF reSponsfe a§ GPERiee® 58 SHTE PR assays
that test remeeghtorge witntrigpecet amstﬁx) whenhids glpinisieteg ttagunmiviitiect. In ,
pr ot eol yt b caBddiméat de@d fincGeibd lﬁth@ﬁiﬂﬁfﬁﬁ&laﬂg:o%ﬁi‘dzmai@rof tthbl@etavytaﬁ@&r mgnt i gen

bi nd 1 dl
responge. L Rarv PR Pt FelPibia i RugBO5RaRe Bt Qb ShpSle Fivat Tace pan 2
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gui nea pi B‘nt‘@@%mg tmée o m&%ﬁ%ﬁs ﬁ“’&‘é’f’e OTI"EE?B’F‘F’ angRIEes: JoRE BTy, MW se,
canel 25 antie FIORE-ahp v e vipgmen PARAR:2 ahtibodn ¢t dnether emipddienpaiitof the fRRaant | gen 10
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occurring _protejn other
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nonkey, and human PAR-2. |In another enbodi nent, the antigen binding protein
specifically binds to nouse, rat, cynonol gus nonkey, and human 25PAR-2 with
a simlar binding affinity. In another enbodi nent, the antigen binding
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an antigen binding protein for a PAR-2 using nethods wel |



30known in the art and followi ng the teachings of the specification. For
exanpl e, one nay determne the selectivity using Western blot, FACS, EL1SA
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Pr ocedur es for producti on chi'neri c an her engl nee nonocl onal
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Tanura et 164: 1432-41 ocedur es ave been

at
devel oped™F&P w'zlb%‘%ﬁ%lfa’“?f‘ CoﬁsL?H‘a"ﬁl BPOPAF P15 y human anti bodies i n non- human
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10i ncapabl e of growing in certain selective nedia which support the growh
of only the desired fused cells (nybridonas). Exanples of suitable cell
lines for use in nouse fusions include Sp-20, P3-X63/Ag8, P3- X63-Ag8. 653,
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used to i sGtatecxantsiocbGdi, @s lank!itmidgne neased «afréskitn) bythe dugéoi@sadqiplce, A ant i bodi es

haVI ngol n%%%%gch@tnu @44rmc1t19£mqna@£ftt§s Be exﬂt%ssgﬁf;e%r LR i réctt]go%{mﬁ&a' , 1996,
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to 5inhi bh;tbrmmEAﬂRﬂapwsmﬂhteeﬂnsbmhege cad-7 Betof mbriky. kidikyS@NsARTSC CRILISBH (QF
exacer bat Sl il £CbkY cAfsLd! i BFL L) B o ﬁéteuptﬁt%e%mﬁ L YRR

PAR- 2, exar;;p es of areé’ provi
embodi ment-F% Fés e éfi‘i’t"at‘i"?f'\fe‘ij?ta? Yiseih FH@F%&’“&‘{ ‘te’ljt{é‘}eéﬁ’é'ﬂtﬁ’ ‘E" ’ﬁﬁ%@eeé’tﬁﬁ‘ﬁr i SI ng
in vi¥o a@wiRainstsendr ko M998 Cyeordiiaio@y 131300k CHO s@ait D8N, bhinldis ddicipr otBHAR t 0 a

mammel i stél@?tgubt eI 886 i a0, @gpuatusefﬁvagtstztépgt@ elrsem@tmcea%ﬁi «¢r 1 nduced

bi ol ogi c Ant | gen _bi ndi roterns vent | on include
e P M A RN A e

bi ol ogi cal0 &estNaMahap epfi., PAREMBC&]@ B ddinaembrypric idinpewtiedchtap29, 298 FaNA
monocl onajr mtzls;md%nta;h@etmatm Q8% nupad tdicabd Aénsbbts)& KSns Rl s:qwetaemnasit i vation

of h“Eﬂa n rﬁxprz‘r%l % Pload ceil(s) cgt steTams A:eimﬂg ?rtrplmv '& Qlt Ie rxma nsg'xle%n grl;r]gr ant q(
I nmuni zi ng a ansgém C nouse ? Pﬁe

enbodi ment, the i mmunogen is a human PAR-2 pol ypeptl de (e g., a soI ubl e
f ragnent corrpri sing all or part 150f tHe PAR-2 cl eavage site). Hybri doma

cell lines derived fromsuch i mmuni zed m ce, wherein the hybridoma secretes
a nonocl onal antibody that binds PAR-2, also are provided herein. Although
human, partially human, or humani zed anti bodies will be suitable for many

applications, particularly those involving adm nistration of the anti body
to a human subject, other types of antigen binding proteins will be



non- human primate (such as nonkey (e.g., cynonol ogous or rhesus nonkey) or
ape (e.g., chinpanzee)). Non-human antibodies of the invention can be used,
for exarrpl e, inin vitro and cell-culture based applications, or any other

appl i cat i @ Mg @n 1 rMmune response to the antibody qjcﬁﬁggeﬂls;amgl;l on does
nat occur is insignificant, can be prevented, is not a concern, or is

desired. Joi@a% o‘?ﬁmQPéelee @}plcaﬁy Q%t J@NH@E\H&@ML &hgt%gryrﬁ) Qrénsk)nged o Qgcleg) nis
e

admi ni stere non- hunan sgm#Ject I n anot her e I ment non- human
ant i body HB‘é‘”’sP"HB%P“‘ET"’P%?FLPg WRleic HE“’*‘r“é%ﬁBﬂ‘r’n’%é"Pf&FFe‘iﬁé’eﬁﬁhCEHuﬁﬁﬁm%bj ect. In
anot her efrixoabimritost cdlin exnthoradidmoa abieshaliatihss skanomastreedvamesiepesites as t he

non- human, 3Rl &6 ve Bpresad, ahmhﬁgls@&mwmg or&J?t@es'th@\{@crEt(c'agﬁlbdtéoegwn ni stered
to a use. An a‘% %y riomagartlcu ar speclt es can
ﬁre ]ﬁ eé WYeA e

exanpl®, PRIFHiA t°fyﬁ5‘t“e“§i)‘éﬁ‘fr‘é‘%‘°e\9\n"¥%h"t*}?8 cgllsughythatit ‘?%‘ﬁﬁﬁogen
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gener at i NGk smﬁ)ééi c@l‘@btﬂilsott@ﬁg pr@@@ﬁdr%&exﬁ:ﬁ pﬁgeny & shactar 'B@éaus@ Eer@xgage
di spl ay-b ratin articul ar species), or

as of
by bonver CTAL R EHETBODY Fr O SHETLp A <1 REtsoL SBCTHOHy™ PSR hor her
speci es bvogeesphaa@ptwgfactebegdemw@ihethemtcahtbutraegnﬂbml@fﬁd Vithin tharstapbofdye twneh  a
const ant pe@ierm fromthe other species, or by replacing one or nore am no
acid residues of the antibody so that it nore closely resenbles the
sequence of an antibody fromthe other species. In one enbodinent, the
35anti bod§2%8 a chineric antibody conprising anmino acid sequences derived
from anti bodi ess disc@8 braRoRK, FAREEs ﬂlkrﬁtfeeafmatsev&p@ein&&branes coupleﬁé&ﬁt@en bi ndi ng

proteins {l%ééfagﬁyagctwa? & Eqm T%éde oté?)lrﬁlgci araéeg? e%ftergn%gél S (i[rrlngg%ere& lén Lrﬁle”es A

exanpl e, ro hat ura e.g.,
an antf boﬁf&?‘e%‘%anﬁé‘“‘ﬁ%cidfsf’%‘ﬁmfﬁ%%“ Rifb? preideun Wﬁﬁ@ NG h@é% ti"ﬁ’tﬂ)’f“l’w(‘?ﬁ?*d pr oduced
i N reconbicg@hde oEXIEPIRFNNhSYSH QBB D NSI3 A RN rdt eARNIGHSwKNSIDAD.H) the art.

See, for mension in

51 of ogi cal "y I %@88@%%&%58@%7%%@6%%%5 R
Pl enum Pr é§8ved N g iast 1EAR1980) ; and Anti bodi es: A Laboratory Manual, Harlow
and Land (eds.), Cold Spring Harbor Laboratory Press, Cold Spring Har bor,
NY, (3988 )\ ntisen binding n¥Y: EXPr essi on system known in the art can be used to
make the reco ITé%t— tides of the invention, In general, host cells
are transforned Wﬁafpﬁ“éherpéeé%‘ﬁ’ﬂfet‘i%tm&ﬁra%‘%ﬁ Bing B ET (B HECUSHPIPEEs DNA
5encodi ngframdes intiedy grolarpephniighdy mArongd tdteodp esantg @lal iendithBAR-rRY., henaenpl oyed
are prokagyetes, yeast or higher eukaryoti c cells. Prokaryot es include gam
negative or gram positive organi Sns exa or bacillj. Hi gher
CuRaryoti o ool RUEP R bR Ao G i ah g ey BB oS e CRiEP g arishs

manmali anthgitibgit pbiclEsiahqstivs oD ARsTIi Bxarlytie ofmarirhidlidemal abioiies ivaddb ackivaiesof Gnel ude

t he COs 7prbtb.ﬁteou91fad ;@&&wealste@mo@@grla&m(zmc@& ;S;Rua);k%ﬂ.}s itdkdizspan et at,

igg)l g]g fpﬁ% gha%ﬁ)oduc%‘on and mc?tllilzat(o&'c_ygad-% latind aghvﬁé)f_‘ 3% mlﬁtl’que?i(maﬁc_eéxith\ifeyi k@&g%CRL 1 0)
cell 1ineBRK aWW@@ENA@@@ Iplolobipah ectiefasingleds thasomediaked bAPAR- anivgr een

monkey ki gietey the ebdond: tonQuMind (ARG prQauiaa,smdesgmohe&imw Hobhkan, et at,
1991, @Wirﬂmﬁ%égg&?te#apé%’&! A& 1F<!<>Qr¥‘o'isnugla Qlo rngcslcsé' t%@ {p\ér%%)rmn & for use

W th %acterla manmal | an cel fular e descri bed
by Pouwel &intPARe2 ﬂ(cmaEﬂmﬂH@PWééf%erlgﬂhe RO EBPe: Wawt!vafmn§évﬂl@rcan New Yor Kk,
1985) . 15iueo diseasnsdndiisi®ed cell s can be cultured under conditions that
pronot e expr esgkQ mlgen,faadippgrxtaﬁmay%m gm@mmg Q&'oyaﬁﬁgeg %Agﬁ%&w gd by

convent i onal Fr otein purjfication ;f)ﬁdoce ures. one suc urificatl

pr ocedur eX % ’ﬂ%f&@'s’f’h‘gaﬁ?% BEmRFSHICHTE 3P ENTOHBED Breaipy bindnegroteingfar o matri x
havi ngf al intedare withponedoiydrncfetiqg.of PARR orakdt maitiedidnal lvawsawgomma it he) sitodf a8¥iRm@y teound

t hereto. 3 péxyrﬁﬁeotn{rggﬁllap@ Qt W@Jﬂﬁngfth%} mnm&&lafhg c%gid%?ex%wﬁ;}a@ngd al | y

hoaneneous r ant| t1des

subst ant i &f ?mgT?E%“?@HF“@%HPQRFﬁ%PﬁW&Pé%&&ﬂﬁﬁ%ﬁ@“ﬁﬁt5% % %g”g““ Ant i gen
bi ndi ng pirGresinTathevaytisrebinsing pesteind thatgeideesproahiedtifionf Rigs? wrednpmoperfei es, by
any of a auxben @fckaavirddBilidlesechiRint &alioRfor bAR2 LRGN UnGME Sindifav Ol Ve
isolating a nucleic acid encoding a pol ypeptide chain (or portion thereof)
of an antigen binding protein of interest (e.g., an anti-PAR-2 anti body),
and mani pul ating the nucleic acid through r econbi nant DNA t echnol ogy. The
nucl ei ¢ acid may be fused to 25anot herl?2nucleic acid of interest, or altered
(e.g., by nutagenesis or other conventional techniques) to add delete, or
substitute one or nore am no acid residues, for exanple. In one aspect, the
present invention provides antigen-binding fragnents of an anti-PAR-2
ant i body



of the invention. Such fragnents-can consist entirely of antibody-derived
sequences or can conprise additional sequences. Exanples of antigen-binding
fragnents include Fab, F(ab')2, single chain antibodies, 30di abodi es,

tri abodi di es, and donmai n anti bodi es. O her AR provi ded
in Lundee‘zp %@tﬁrﬂ?ggoz Bi ochem Soc. Trans. 30:500-06. }m%@%ﬁl e chain

anti bodi eﬁm@ﬁé’ mggatxﬁ a%ﬁar 9¥eaie§ thlgﬂ'atlﬂﬁgﬁ{% arﬁi% nlelhg@%regegf’g&& e.Yn péo domai n
(Fv reglon) fragnen s via an amno acid bridge pep{ it er)

resul ting™Pf®a singl e pol ypeptide chain. Such single-chain Fvs (scFvs) have
been prepared Oyerfdersitives oDif- BAR D elitihgficawjdephd depe bi tikigventiatizvmedcolaNasor _
35encodi n%g;e%véa@u%@wfeh @u@pma&ep@ sagmgltﬂe& &M—mt@rﬁjote\:(%) %T)ﬁgtlaésul ting

pol ypepti an 'ﬂ@“ﬁk on thenselves tq form anti nononer s,
or the§ cHiP ¥ FFﬁpWﬁic’f‘f’ gbipagt f{j‘"’“’n p&ﬂ‘ﬁ’fﬁf@“”f‘?ﬁ%‘i"@"“ﬁ? Peritea iEsddy the Yependi ng
on t he | emgtils of C-@mfijuestiabingi- PARYK etibdyie pelgpemidt. Her dxwupley éie tadjobad depigd s ( Kor t t
et al., 196937hete:|8f095us sigaRder lel&r)‘})g}%pepﬁﬁr& @'Iey@agt ak haZfQé%l- jeaRl er%e tldgﬁgn asan

18: 95- 1082 ni rent npris po one
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402001, BpwifieAtion Enigntifidagordf amigyn binfime bmifeiq (res peletie). dpediskoyindingeropinatiuct i on of
si ngl es chainBe m&a:@marm® &9&&@@9-?%@%9&@@ YA%QEQT bkz’ﬁgﬁﬁﬁkp@ Fnbhpse

descri bed_in 7 Bir 38 i 423; Huston

et al., 1548 chﬁ ri')"éf or ! E'Ic\’%wh’é‘ﬂo%gd{mggﬁ %‘"’éf’ ?élz ?h"‘apf“ %9’8@“ Nat ur e

334: 544, &gty aeeenetanda’rowdeszeeetopqveweﬁtbbr@ompy Bipesific MpBloGY 9uiBiAy (i gen

3i ndi ng péematiRg ?ﬁid és@y@ndfacﬁ@ﬁdnﬂé&ibr&& exp?d@JeJl J@&dﬁémidﬁ }@&Q‘Enieigenﬁﬁgfa%:ti bogy
erivativ : [ e const ant req nown in

the art.  aeerfbnadel Bt b UERhy A0k GOt IS S B P R p ™ it ppa or

| ambd&? t ypéiiabie ghamecHdiich St bpdtMp: r egl on, e.g., a human kappa- or

| anbda-t ype | i gkpomet@it BonC:aNGt &dore &@eﬂ)ﬂndmﬂp&)wh@&Wbe@ﬂﬂﬂbﬁd ngatzant region

gﬂ‘gl E ecoﬁl&s}%aaﬁiﬁs@sgggi&gﬁrgplayaﬂ QME: fornﬂ&lcg\% eﬂtlly%ﬁl%d or%g fzovgenmnked tmers, geysfniaf]ea\é?/

mu-type heRET CHRMHS: c‘Bﬁ%"t"'ésrﬂ"mP"é“ﬁ’ﬁ‘é”}‘P‘“ [MAre BRigenSInE BEPTAEIR re cqnﬁepfprpfgﬁqt uspr heavy

chai n consitemt exsgt @ing b SonidbBf. rAGABIRberdedidy RidrodBnersVidmbi@ifktrs, hettrotititgi N of a

nat ur a4 | yh&ggygn{eysr}gmggggegn&c regi on. Techni ques are known for deriving an
antibody of a different subclass or isotype froman antibody of interest,

i .e., subclass ’E’\Rﬁ“i"’é‘l’ﬁeﬁtgs d"‘r“?’i‘?féo ol RSP B PEEPIFRy 2B &indieg IrUER IREEan | gM
ant i body, cofvgent erxermqoladent igiFrdetivisGerweeIpsigide iBuktibs fhsedCt e gruigs bitldlhgwoteie Such
preparat i &Btu@i mi}%‘évp@{ﬁelllg@gl{ﬁ%e;sb @xtpeﬁﬁgsstﬁ§k§ve_1th%r@% ogﬁ@maiﬁg'gﬁg@:ger%tﬁp erties

ofaglveg ant i Q/%ﬂ par Qd g %& so_exhi b bi ol ogi cal
properti es “T%eazspg%r?:l"% " R PR ﬁrr‘l“'te’ij o1 ‘?°§‘5f Vi)aéﬂ%ﬁ’r‘h%?f[ﬁ‘&eﬁg% “FPIBfent from
that oY ttlisomairaian of arigirdindips piReposbibRdr-1ONAlctcdeh i e aitigjowbe  enpl oyed,

Cl oned DNA encmgamaamib&duﬁéatsacae a@&m@mr&eprepﬁaﬁpﬁew foﬁ%mi@@% nla@g goRhoyed in
such proc the const ant do ‘BrPi‘E) gC“S/Eﬁ nti body of

the desir gﬂgl SO Wr&m%(’% lsgomﬁ_mn‘f Ay TP Sueh 3yyp ot t above,

Bi 01. 178: 8D3arfts onNfseeaytiePrefefadly, dig 0!lgﬁ@4f8|cenpde%§mrgefdmimg pregips tabtdereBéRdesi red to
i nt r oducevigirg@évity. Nut ati on (CPSCP -> CPPCP) in the h| nge region as
descrigded in tein Scie i ncorporated by
ref erence her 21?%&%@%@&8. ePtaAnoil%O:;T%QtZFrepar 9 usmf pois ePu e mernﬁ: nm ﬁnmx.ﬁgoﬁ bBH]I sul fi de
bonds t haf ™REACRIOEHHON PP IS CUPRSE BT ‘yhﬂff’ﬁ’k{gﬂé prrlgmrdmspmmrw portions of

Mor eover , antigdiniirigud@styfeptdei@Einding Be Rrbhge naslabdndésagm@@gt;emsgeMVd ag different
properti e;s)g{ BN UsA/ & ﬁékﬁgeﬁ{ L aP'1E>éoeﬁanfr?§44%J‘ﬂyean%rp‘itohe%aﬂ &1""&595 tlﬁ%i%n?é’nob i nd)

are also% t'echni
i nvol ves f%’B‘f“&%}? Hld‘ F"ﬁ?ﬁfﬁ‘&f"d‘l‘sob‘h ’W”Vé‘?’i’%‘ﬁf"e"”ﬁ(‘)’ﬁﬁﬁ}hs‘@éln‘e P‘fgé?p‘@rl?br res on the
sur f a&e of0.125%.i | ament ous bact eri ophage, often referred to as phage displ ay.

Chai n shuf f i Ghe bla&me@afm&gm& R RGP RcrdY tgbdlfa}ér cbzn;!r&u){g %%QQ@&@& to the
hapt en 2- ngy t?)xaz

Bi oTechno %5% ’Wﬁ?%@Rébﬁgﬁ%???%ﬁPg?a@hﬁﬁ%ﬁﬁﬁﬁ?@“’ %W”ﬁ%ﬂ“ﬁ?ﬁﬁwﬂa pr ot ei ns
of the prEséwer famkearatlq tynforrisreria inlrrivd iz egpe Bkibn iddipg (KEyiof meteiPAR® of at | east
106. | n Odpprjria BkpdkiioiDEoS, exdréd@ngtid de@Eikidd i Wk R RISl HitiCxdWelhbinghe Ka of at
30l east 10, at |east 108, at |east 109, or at |east 1019. in anot her

enbodi nent, the antigen binding protein exhibits a Ka substantially the
same as that of an anti body described herein in the Exanpl es. In

anot her enbodi ment, the present inventidon provides an antigen binding
protein that has a | ow dissociation rate from PAR-2. In one enbodi nent, the
antigen binding protein has a Karr of | xI 04 si or lower. In another
enbodi nent, the Koff is 5x10-9 sl1 or lower. In another enbodinent, the Koff
is 35substantially the sane as an anti body descri bed herein in the
Exanmpl es. I n anot her enbodi ment, the



antigen bindi-ng protein binds to PAR-2 with substantially the sane Koff as
an anti body descri bed herein in the Exanples. I n anot her aspect,
the present invention provides an antigen binding protein that inhibits an

activity @b BRRuas f Or exanpl e Ca2+ nobilization. In qgereshedisaent, the
ant'i gen binding protein has an |1 C50 of 401000nM or |ower. |n another

embodi Ment,grelsfaehdeial aﬂd%n&%m'x\é resLe@‘ﬁ@xBn prstan m&temém@cnm%maumm&m@s 1050 is
WO 2009/ 00%726PC‘I{/ Qolﬁfld g Srbf wer . of. her enbodi ment, the
1C50 is sl’ﬁtbeé‘"fl%f’ﬁt”ieé PP S F e 8% °’é{bbe‘t“’ﬁ?i’t‘hed:1°m§ﬁ“eéf?t”“ "fescri bed herein in
the Exanples. Ths teafndftcmérpeetr‘#b@dummem ipdhdesaptivie graimmulsinfebion of nolyospeden | nhi bits

an activi &e)avéafﬁoB/eka:zregebrtJra;sa;b&eganm@t&xo%b@fs%m egﬁa@s c@ﬁalﬁﬁ\g tmgbody
descri ed her & t he present

vent§ onBry Bkt M SR B2 hies. Bt BPRM AT B RGTOTE R | engt h PAR 2
and bi ndso tzomess orengd iprefeony) afr the alvokagasf dagilapnification|by affinipyi chygwatesmdyickiverent s, t he
anti gen bpadihRgr ploRh@ BhRiknds to full-1ength PAR-2 by at | east 30% 40%
g??ﬁiSG?OOA) Crgoa/zlte)ZTS(y%Hgg%olyg%?{e Q:%%ed mSP/(%‘ agg}lgz/no %@939?}1@1 %gret?%ncg:%r nt{c/c}e&ta:’lo:_]t
provi des BRreaish isgeheihivaa Pﬂ@mﬁﬁdm@mangtfwmtheﬁ? ﬁ@snaé*nmasregﬁewhet"ﬁ@e Br ot ease

cl eavage @intiss OffthdRd AR FARuRan 140 :0NOdE MRaRHr 0RAAM Fc paRpaiteigRIFcuREi Ng protein

Pt Uncat et SBath B3Rk 458 T aBRYANR Pl Bol oy, BLASRORRNT. fllasg et and
anti gen biAYING! P BEED i “lﬂ“ﬁél‘é“ %g&t?ee*aw& Seﬂ‘ﬁéce@Te@ﬁi?‘é@éfV%W Q1) exgept thahj nds
only the fhihd acldands BeePAlRng2{ fr@y) Leu A1k, @@ Mo BiidtdbihBbe@rcbingddismtibad Gloi, svd t 0 t he
prot ease f&ﬁf&\é@@@mﬁgbésﬁaﬁﬁu@ D&y Hg%emysl*h@ﬂm@]ﬂmﬁb%ﬁm}c&% i) }Aﬂr&c@pt&be art.

For exanple, such anti rotelns can be i1 sol ated usi Fg
full-Fength PAR O%EYﬁwP%’&ﬁfﬁfﬁéfar(ﬂéie 501‘“0“ OhtheheRE TR A BRHERCS 3p PEDBAER | on) a
sol ubl e extibaig ehy wtlsebstitdiSidomma varisbie agrtiant anchtiteARe®y agVor Hgiseailnl er fragnent of

the PAR 2 ext r%ﬁlainuiyatse ﬁgmgaﬁ}%p&m &%% %qngse%mg@fgm%gtpa%mpm ease
cleavage site (exa are provid c% in). AnU%en bi ndi ng

prot ei ns %fd“‘f‘%?ea?%g‘“‘i?ﬁrﬂﬁpﬁ&f PERARSE {HPne ‘8‘3 ﬂ‘éib&rpﬁ?“ﬁe"“é(ﬁé?"? R i f’f‘f@ﬂ Bheci f| city
usi ng anyPawetRGE. Bheovd.%¢5R38he art (exanpl es of which are provided herein),

I n aneg her enbmmﬁamhoa ;-oh e;;afnegsoﬁgb&nehmggaa bmngqmeas@%w@mse%me%n zifdendi Ng
protein that, conp | osed

herein. SUCH™% %"r‘?pr df’m‘t*“s “’3 P%HS‘dﬁs Q‘W""é“&% E%omaré%%nﬁ}‘“ R%%{"‘ﬁ‘i}s ’ﬁ%@’ﬁbtg? aff’g "f‘gar e
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+ flux escri be n.one n_antigen, bi ndi ng
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her ei B bi Hweﬁlﬁ@r tm@s %imb!edef@ma@%ﬁéub&wﬂls%wmtw aazr#e%ch@ﬁ maf’§5émhcanﬁrhe
antigen bimodiangsopragd @4 iuchbAfpeCaiRe tas b Odurfblbi prding (dp0) R&Rb w\mplae an
ant{ body & 36 08861 EL Slihol AR ISR Al g%fexetnkac TREkL xf%tnto&@m%cg

I n anot her”’ asp ect resen n 1 0 rovides an ant
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t he surface nhi b naling activity
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t he PAR- 2frdgmem vatipat o derivaicethatol atiscreakd in cqnmenttriakesssaxsi iy dietiabibp tosintedfreydinng  of
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about 75% Brg%%o/ 3 titw a{‘); g (p :(r)z/ ibit prot%oly:tlicS ;(1) ?wag' jon o ceﬁs xHress?négg‘R Sor téaths;[ amr| %%Rgel -

35surface erna resent

i nvent i onPPngProgEens fog e éhﬁ‘tfi{ gerupi Rigiogiep! prregtuisr rﬁsphl&fenh?fge%ltsrfra#nﬁhe|Pr°feeb'fe5f at

| east oneacd@yion dfi callistirfat: FOR-1 dacepiby. 0AddRiogh! gssand 1B teadﬁlaﬁtlgsﬁ ekded pto@inainkludaan

subl €4 ) - b u G RIRA: BRI DG BRL HORRRIPE Ao PEOK BN IAS, Aulakd- | 1 Te of
at | east three days. I n"anot her enbodi nent e antig A bi nd I ng pfotein has
a half-life of four days or longer. In another enbodi ment, the antigen

bi nding protein has a 40half-life of ef*ght days or longer. In another
enbodi ment, the antigen binding protein is derivatized or WO
2009/005726PCT/U820081008037 nodi fied such that it has a longer half-life
as conpared to the underivatized or unnodified antigen binding protein. In
anot her enbodi nent, the antigen binding protein contains one or nore point
nutatlons to |ncrease serun1ha|f Iife, such as described in WO 00/ 09560,

I~ PN PN PN




Alternatively, a bispecific antigen binding protein may conprise an antigen
bi nding site fromone of the herein described anti bodies and a second
antigen binding site from another PAR- 2 antibody that is known in the art,

or from awoankddoody that is prepared by known nethods wfriidicusBdebods

descri bed herein. Numerous nethods of preparing bispecific antibodies are

known in L:Ja@avedztAR Ptilpebrisot §8 Bifkidgdr MStoiddnriadip BibavADRIR- £ 2lyb SRad 1839, 632,

filed Aprlxlam e fquglm(é]sgc%rgorat ed by reference herein). Such met hods

i ncl ude t e %30‘8 &Ryt domas as described by MIstein et al., 1983,

Nat ure 305: 537Inarasﬂvdrembﬁ§wt eﬁp@sentmafpfém pravideyaptigo Bindifg Woteilghapkind 1B b6, 833)

zzagg g r11em ﬁ&bed@@ﬂmahdlglcl@dcvem%i?@d%lafltﬂg@lgm"ﬂgl ?éogﬁggggam%@gn@geanL&§56 gti :) eggg)
nmuno at ent

Mor eoverqog'“l%gméac}l ay? uch !%)geddesmbedabw%e produced via reconbi nant neans, for

exanpl e by usufngnorbewéfreﬁethezmaérnvwn@mvéss ap gtigengbinding profeip thaedePensraggad Jun

pr ot e: NS, spidis diecipii@f 1@ bRInbaditheyt:, the it dMSIn@ih OsHb1EE bisids tMSBﬂﬁdfﬁ/m@{nﬁlian pAk992, J.

| mmo 1 ractlv StL.r res as

descri bedél?dr';%’éﬁél élmg%pﬂzég% gglgregc%? "t %ﬁé BT ?'UT Té E'] Cat’u‘""’L‘el)(sl;’ :én%l ude

those des®fh Hem P BT crmehandgpn-humpyprmaediBr g in ‘lﬂ‘“@f *—"F“%{’F’éﬁf‘ tge @5@“ 083; and

U. S. Rat evitdifg pB@H oFaSto ohevr ame blvete E&S?pzeﬁigxa:hbla teihigeAR-binddhatgmpe 6t i N of

t he prese@morb\gaﬂt,aa%s&qm@lﬁs' S SifpahlRL M[@% ¥ Gnofibs olodhndl! ANk 9&@% bmléag ats a

derivatized antib ¥ can conprise any e or substance
desired pPBPBPES sEEEHE ANPT LT 08 W‘&H%"S‘?‘ ﬁ’&?ﬁléef% mpiates P*'i“f?e‘“ﬁ'??‘“ﬁ
parti cul asmbggiwent, Thentgertindag pred danhotbody ccan roerPnt B 2y, kaficapianphe, a

det ect abl g 0%, .laa@ce&dg NG, AR, %w hsrﬁ‘e &mel Qtdﬁ@aq{uﬁﬁpﬂrﬁn\éé raRS! ArLORE T C,
ant i g?gd ﬁgr enzxa/1rra i c nol ecul e, gm ct abl e bead (csuch as_a magnetic or
e

el ect Rdimgnt, de antjeg) bigding grotgin’ d°‘?5r“°t 1286 W IE RSEEHPATRS B 2Enot her
nol ecul e famget, biotin or streptavidin)), a therapeutic or diagnostic

noi ety (e.g., @ axfo@x@[‘&ﬁ@&rhéﬁ?the@@@éﬁtbgﬁfﬁébx@mm%es%%@Q&Hﬁ&&@d idgXo any
acti ve. noi et ncr eases of "th

a h t e
anti body T %"ﬁ%%{??% PG 8 {0 PR bR, POTe0 b’ad‘%%i’t@%f“f“ Whch as a
human subfxbgk speciffc bindingro anwawaﬂnooetmmgmmwut qtipr e nmalieABiZe & wfthanol ecul es

that ecan beocused deaniar Hlﬁﬁﬁffg b%@m@&:s ﬁ&tek}mqyech@&hd&%o ﬁaly Iﬁé’!ﬁﬂllﬂr oér,@xrrgg profdi man
serum al bé{im Qx%n p%gadte E?Jé&e 3] a}{otheep & bgnlzi ¥n the((g@gez? bwﬁlgllg £ Eeﬁlﬁloeau%i 55&%\1 sFe:cﬁ:PEGyl at ed

derivatives o i'es “can repar usi flown in

the art. ‘I"i‘?“@ﬁéﬁnéhﬁtﬁﬂ%’ AESHE NG Rfﬁ@n@wﬂf thlb*ﬂﬁym‘? BARCd i engierethboimas 8 Preiessi se

Li nkﬁd t Obiidirg PSteyspRificalty 6ikdsh) make, A, Iyn-&Rolgialfdoﬂd@fa and'IEJaganT'Eis -Dn ?Ifervarl ﬁnt can
e chemc el ected fromthe
[COUp Con%llbg%l lin%gq{e fullt%g) b%d‘nﬁproiex(a e%ﬁ%?!}ﬁcis toamuFefrg{g us monkf:{/ ax%d hurpene

gl ycofs %"r“obmwrnéﬁbb“&rrﬁé@r"%Mﬁmfyw@emgm a}‘féﬂ‘bb‘wiwtwwﬁf&”@tdml ene

oxi de co- @ otoyenipicictivanah ymoned hy batedzup abikel, s;ada;mdanmdxyz\/umaﬁbmaleﬁm%& US Pat.

App. No. @9&3&}9@&%mma@99&qu aaams%us{) ﬁag@goh@ R R, pgﬁgy&des

met hods of%a?creenlng or a nol ectl € that s to - usmgt e antigen
bi ndi ng ptPEMAEIBR 1% present i nventi on. Any sui tabl e screening technique

can be WO 2009+ 00bFREFEThUISRODE/ JE808%n bisdk prt¢in Hnel ARYDGthz redbds wall PAR- 2

mol ecsd €, kn@kn Ak E@Q}Mﬁwﬁlhﬁé @&fﬂnésgf t\ﬂ@ip&hﬁcgtfbn ag 'eﬂﬁ;[?le Q)'né‘lqéyrﬁgtezﬁﬁrfgtﬂ@' n of the

present invention ont act wi th the antigen bi'nding protein of
the i nventrolRaige westteﬁ“ lﬂ?'fo%'?g’ ]ﬁ%i‘ e, wherein the other nolecul e binds

to PAR-2 if i tinpedecesctithrerdimaimiprofovitie PaRtZitgeing bitiedibinginpprotieifr t 0 PAR- 2.

Bi tnﬁl gg Ofxarhg kS artani-b HRD 2 bbb, Bt HAY b @aiﬁbr&@&e mmdi@«t &&ﬁ&éﬂm@l LETO a,r&xmsw table
net no eh

protein to%ﬁkﬁ§ meEAge %%F&ﬁlf? @“ﬁf“&§P385§BPV”?%§8ﬁPWa lﬁgaéﬂflgen

bi ndi #y prchetgnef myige B&%Ms@e@ opllseiE. profaqlvigriseteey site PO dremmtes refatively little

PAR- 2- b|ndwmggmnbe&uaemﬁ&mEﬂhkﬁgpAw@aIyzed to deternlne whether it inhibits
PAR-2 activati A el el c. acids 1 t he
present i nvent’?‘gﬁe%%g’ 8% fcﬁ%’mg%cglmg en P méerOtmso thcdn M 'fm mszl%groa% fie nucI eic

aci ds coﬁﬁwﬁ§€m“FHWW€§aﬁﬁmék“ﬁBF?ﬁﬁ%?@b@?ﬂ%émﬁﬁﬁpﬂ§ﬁ@6@éﬁéWWFE@%part of an
anti gen bﬁ‘a@\dén&g ARiBRdyEitaBmantsTaB deRVeAVE biBduc NG e QkicRAlile Gl dchtSyuefaisd iy ant i body of
the ipgvention, ar a fragment, derivative, mutein, or variant thereof,
polynucleotl es sufficient for use as hybrldlzatlon probes, PCR priners or
sequencing priners for identifying, analy2|ng, mutating or anplifying a

pol ynucl eoti de encodi ng a pol ypepti de, B3anti-sense nucleic 15acids for

i nhi biting expression of a pol ynucl eotide, and conpl enentary sequences of
the foregoing. The nucleic acids can be any | ength. They can be, for
exanmpl e, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 75, 100, 125, 150, 175,
200, 250, 300, 350, 400, 450, 500, 750, 1,000, 1,500, 3,000, 5,000 or nore
nucl eotides in | ength, ancUor can conprise one or nore additional



nucl ei ¢ acids). Nucl ei ¢ aci ds encodi ng anti body pol ypeptides (e.g., —
heavy or |ight chain, variable domain only, or full length) nmay be isolated
fromB-cells of mce that have been i munized with PAR-2. The nucleic acid

may be ig?é%%(?gﬁggﬁrconventi onal procedures such as polyygt S%gmgglaﬁgat

reaction he invention further provides nucl e| Cc acids t

hybridi ze to offnd H@o&h&@@lﬂ?chm%m:%feg o GUL A fanized Y05 }m& @0

condi ti on(s Met hods %‘{ 1Lzl ng nuclejc acids are we known in the
art. See,' 8“’“’“3)(53ﬁ“?°é‘ﬁ1? AEPBYEC B8 PRI PR LRI P arBETA oY KR B & Sons,
N Y. (1989 off 118 rdvarGag8 ofgedudad inchempgemdtywbershapntimdinDearahvkyd ®hirhangamt

hK|br i di zaan!e Bfboditel] aWu?&idé@ﬁ&tOéorﬁfaﬁm oagnsgsqhe%;;éa% %&% @Hh Rl amedy0di UM
C ori iumcitrate
e 1 o AP O BRI 5 S SR OB Of LS e oRA M PR di zat i on

t enper at utlgmefively5e i@mnized giibrdy fragmeitinay comptiveitidiargen tonding ilewt d romis  such as one

cont ai ni NgordhistdtanstB3¥ Fn04 %Eﬂtéi%maa%ﬁgh\eﬁ (iwﬁ%lth@lar& n'-b@ﬁm&, ﬁ@%ﬁ@ﬁ ghga.0f 42 O,
and washi nu% co éjorqtllgns of ent

hybri di za i FPEHR f%g Emuémm °f CE’E?’)?' @&%Per%‘“@redf”}?f’?cm FBYne or
nore was h'é@lucie o, dFSPGleﬂS@Rw@h@% SRS 1288, W@ra332:545 biherrlydPE, Prondatofcagiiéil | in t he

art can negu W«@d, emtuhx@r yivgs, @&oz:agun@ﬁgya@@u &id WSk .Elgrs@s)ﬁ@bst b ONS if Qe i NCr ease
O et kel HIAZIREa0N o Ak IRLLALER! F O UGN L DEL UL G CagC ! O

conpri si ng nucl e seque Loy
95, 98 or ‘@@B&dll'deﬁt‘lf gt t\EP Eadﬁ’l%ﬁ‘ﬁ%@ubﬂlw Belttupry 27, 89941 H-ShEeb Np-6lF.3@@12.0 each
ot hg_r ~ Thezbas), gsmamsreﬂfenﬁ pagrﬁafne@w 195, PJ&&Bgflh@lz@eg gﬁd Toybda ke i ZBbd, s)nf o b
conditio e for devising suitable conditions are set fort Y,
for exanp "%m% }%qug%%c Fritsch, and Maniatis (1989, Ml ecular doning: A
Labor &t ory Marfiefesuresdryg bagir demiorreh fop 6pnermifs iumem pry papielss BumamatiodSis rip mep- Har bor |
N. Y., chaipiner sihlsarrdr éxkmplgnike Guiviigindne B 04ro eabgndub indivei B 61 gakes Bive b&gy

1995, Aushltlectty ohs B85 B0 By B B yEELL O, Biind
those haviPRge BEAITERRF BRINFvaS] mMOKS 259py AEROAIES Ragfiucef éﬁr‘heé‘klﬁ‘ﬁ‘m‘cém"fﬂ‘ﬁé"“}aéngt h
and/ or baseucghids ptlirertide fhatthecdiPby the human gendbh aRges ingane:h thd thi mbduaed by

mut at 0N dnBteQbidC e hd-nRGind amr;;ahe{ugp)(s Ia%%ﬁs'gé?ﬂ 0usE hang&sidkd »\I}tn% ﬁﬂ Ro acid

sequence 0 inding protein) that it
encodes. W@[ﬁ?f"?o?‘fgﬂg%ﬁmg%d‘%dﬁet%%ﬁﬁﬁ?fﬁéheﬁégr?d"’m“‘{“éﬁﬁﬁ‘?e&{?@ I“K%FOW‘F**I P"the art.
| n one enByouiilarend suitehie ingpuneper & p sotibiechumar PaRnoclaed d polgsptde esnrgisies dhanged

usi ng, fq:rrot@%améaeage @:teSJlf f-‘@R glick &%%m&ﬁgﬁmh@ﬁ@%%% eannBe &Qk; hek
enbodi nent residues is using, for

ecte chan
exanpl e, Eng ?f d%ﬁ:e}rirgiftx%&%‘ﬂ% %%6%58?[)&@\ or %&W&m "fpafagf’“ﬁﬂ&fé&“h nut ant
pol ypéspt i de cdwahdesek pthaigere fr andiciwmedse of e adesk e the prodigemtoy hnen g. |
bi ndi ng t® pRABy Bufth abdvoGkiaRGieichRd BT OF exqieyt& 5@14@% ls\sad $20 N 0% s SRR, Bhvis er
;-JotM(;JI[’ ?JI[’]:;]OC% ?]e %I?’r %ecn!mn%?n?nga% %%%O:I{JQSB’r%T %’arggcfc‘%u% i Iod P}tlb{}%%ng%&ﬁg%iedlgt% adg- or
exanpl e, BHEOLARMS raReneriret 2Bt P ﬂsléﬂﬁismmnaén@w &adi Qrdp Blotedhndlnld S8E P
subst i t uthuesaise: at, 2000 meSISI@RIH, 3B 1 1205206 k. [ B6¢, BueSimmun 3082-@MbAdiMent, a

nucl eQ)t i d}@99$@ @%e?a&ta&sr Re@ ﬁ%% 556 gregrr mmu d)?‘é/'g@igc}éhzg? gﬁ%ﬁiﬂ%ow{s %9& her eof

V.
1
is nutated SU%%I I't encodes’an _am ho ‘acl ng “one or

nore del X4V &g EE?P" Eﬁﬁé@?“ﬁ%ﬁeﬁ’hg 2o fl 9% e Msgi 188488 <SP daerevity h 1B otmePpin.
enbodi mentvestt regs 156t dgenie 8148, 1905 CedoMica iz ARIZN0ad:z & AJJ9aT BRtGehd 16106-0r NOr e

am no amgg faﬁo%bx@kk'%% At §foﬂ@t7&1vr%| X0 ﬁﬁf;@?ﬁrﬁm% 3@4%}? Gpe@'npet%a 1'95‘e¥ roduced
gical activit ¥ (e.qg.,

into an

g 2 Bl B e Oy B 00 Lol e lopron bt e oS
pol yp8pt ilde At Haissi-¢>. @h@otlesal Fg3, lexXamplob;: t6hesanditoatiadni98% Magpd &ebditsat | vel y
or qual i tias.by elyvikhangess, h@té%t&mgmads Squialrd(ﬂg al, B$RL A8 AR QP%&E ative

changes i ncl ncr or elimna t he act vi t anpl es
of qual i t%f7 \%gc Tang 332%%%? hoc?ger%gbﬂ%ﬂfg‘?fé"’f‘flféoaé T 1% g@‘ff“’éﬁ’@'ﬁ ’f“(:A%V"dbeF
antigen bF Hefidpryk 9?%@@!“??“‘&1 Pharmacoiopin i3yt 196 osbstaese ¢/, 14%ieintgiee dramnol §r3v@5|°|t| on
provi des 9uedugdrgr, aedsdNIHi@EoE &: ERaayd: @ 8UidoabbRlek Qlidl BB eA% mrdzﬁ’ﬁﬁﬁ or

nybr 4 23, Br oBies! B khe, debectall.of el erecacid seguences of the

i nvention nuéleit acid nolecu i nven Ot
portion of a nucleic acid sequence encoding a full-Ilength polypeptlde of
the invention, for exanple, a fragnentléthat can be used as a probe or
primer or a fragnment 25encoding an active portion (e.g., a PAR-2 binding
portion) of a pol ypeptide of the invention. Probes based on the
sequence of a nucleic acid of the invention can be used to detect the
nucleic acid or simlar nucleic acids, for exanple, transcripts encoding a
pol ypeptide of the invention. The probe can conprise a | abel group, e.g., a



i ncl ude one or nore regul atory sequences, selected on the basis of the host
cells to be used for expression, which is operably linked to the nucleic
aci d sequence to be expressed. Regul atory sequences include those that

direct coggtiddthbie expression of a nucleotide sequenGR-rfkdRAN%kesYPES Of
host cells (e.g., 5V40 early gene enhancer, Rous sarcoma virus pronoter and

cyt omegal @ob IPkb3 NEH RAREED)s A. w%fz?t Batofll: aﬁqbgsem&r 1@.«%%5&%5{99‘;\ Jehfzéggf' eotide

sequence 0 n c ai n _host ce i ssue-specific regu
sequences’ gsTé‘eh“%‘ ‘g Lgtg“ J\’\@"?’ES’E)QSFO@%%’GF}%W BREATERTRO 2 2lkp d‘“ﬂf@%‘“ U ends
Bi ochem Busnt aplitat2@publidetioni289 7089871 5, mulbiished B B, 208Ci ence 236: 1237, i ncor porat ed

by refer ence hﬁ'&x%kh@r asﬂacs}zlaaeﬂréser@men{&tpyoeﬁés moAStndi BRBEI Balsidid W&l | Nduci bl e
expr esssl (6] onse rticular treatnent or

cl.eo uence in res a
condi tio nloj{" Prighd a"?t?‘i’g'esrf%‘iygf F%?‘ﬁ?dd’ﬂi‘gﬁ“b?ﬂ‘ﬂﬁ‘fe OV &?ﬁ?ﬁgréﬁ' i AimeERdrgand t he
tetrespo n%ﬂe@f@%rﬁ@wmﬁd &om Gp romgewi mimabgjsonsplvern pf tenipinesization skietdte. Thokar yot i ¢

and eukar ok daus&yrsaemor(a%@udu@aay techfthuémobvh iR a?epelﬁy %%ﬁhﬁﬂenwlmtnh}@l%ﬁa skilled
in the art ,that thhe n such

desi g tor .can
factors: ot REukSedREH i Sont B I 3SR PRliede o R o PR ke of
expr essi o#e - a’ﬁﬂbEﬁYé’F Huchesharegh feston effigieney. e)ém"%'SIS Aeniencizethoreidofreihe i nventi on
can beo i Nintpabie@egodifd if cIA@is beil®elnRdil OnittReypePe Q‘Bﬂﬂ U% yMe@E&Emse@éeiipept i des,

i ncl udi ng(h&t%l"ﬁ&n?a%} B a?ntp% (Q%lht?ag]e BS IPm:s gor us,[e l;]nerrpo%ge smn e gp—?d fs. Qf%

descri bed E‘x I nventron i%es host
cel I s i nt 8%t EF §W\e‘é&ﬁwbﬁ?@ﬁﬁg FR-8591UoM @0\1/%‘1%?*6? GThHeT Pfﬁ@éﬂﬂ% has
been i nt r Baug@hies £ cBIDISEs &l ih raembnbacladamzp)rRIiW[‘ypAQ c2.setdal f@rsmyanpl e, E
col 1) or Gkl ﬁxqgs oo &h betlelsfs FXRIR) Gvia 4E8REs. HAREGLenRE AR 4 AN cell s
(e.qg. . Vector can be in |nto ﬁr(ajrkaryotlc or

eukar ¥otic cel Ir'§“3\Frna°d&?ﬁ%ﬁtbf'mFei&%sﬁg%ﬁcw ﬂﬂefwmewg £TaRiwe} @6t § Epseenic

t echni quesimaForinshulah enntunaidhlBciguores OfithrRARE iinfithogR| HalSestihd spledh cKIRGWRA t hat |
dependi ngmymmmwaemﬁaapﬁm?g%ae%@w%@@gsp% énsqa &ma%&hln@m@f%%%gefed only

a snmall $ct|on of egra ore g enone.
15 I'n or d&PIEE? Fede AEaPFSng Rpridemaset ““Fsrf@?éhﬁ”l e idgPatiis and ifegjilying athP'i‘%;ﬂ;d‘"Bf’lﬂcodes a
sel ect abl el herheeproduees gn antifody thet@ilsstPaARCPolypepadat Bilzh bbtidank ctiBlingenenal | vy

intr Oﬁbjceﬂkﬂ-@ﬁ&m&ln@i Jﬂ%&iescpeedluéd @}l 440 ar%r;cmn;;a&@d @%%re?efni 1h@gt§)§1e3t Preferred

sel ectabl e mar er |nc u% t hat nfer reésistance to drugs, such as
(418, hygromyc ?‘F" 8%*%‘3?‘3 éa hy@?"l”‘g°§ltlﬁf)?a9b"t?‘3ﬂ§jf“§6&3é‘ﬂ‘%“lqﬁ t he

i nt r oducekhowie et Habiidhmasar mies ingebn furthdr exbetey taddangfy s@lbeeittremcfe. 9., cells
that haveprbgagies Ref B8 ebili@ bselk LELRaDLECHREKSY. BERSGsW dubn séaeényary&owwesnl e the
other cells_di ee)sb anmong ot her methods. 20 Indications In one aspect, the
pr esent i NVENtT on prow des nethods of treating a subject. The nethod can,
for eXanple, Hévecieaigaiheisnchyalwat pbiubgusnzaffaet reisnedthes ety imounizagory. , | t
can i NCr ems exahfle a SeHRjcacl erldodneRiRGhaeh deﬂ%\bbrt% mc@xb&r&éd”iﬁ%h%ﬁﬂ Vectort(m%h £§Et hod
can, for ea?x)égamlrgl ecﬂor)eaﬂxe raﬁ[t]g%gecttof is tcf‘lé'lx{u?éd EJ deevl Q%\{zr? imu:r:]e respons;: 3gamsAgle gmtxtg% eat”) a

25di seas I'sor di NESSP4" L8
condi t | on® MEsgEsiR? %“f“@&thé‘iﬁl arfirpal éfe@m&n@@nmeﬁqﬂﬁ abpfis. 9 F‘I@@e'musq) n%m%‘mm%}? e

condi t i onsbsehalpeteibiineditbyet hin BRRLA I AL-€10€2007)A8EdiRRsu of akiti ivi ty of PAR-2.

In sofe SHER GRS L ORSherdii€ expression or activity level is too high, and
the treatnent conprises adnini stering a PAR-2 antagoni st as descri bed

herei n. Speci f]‘ii?iech‘ércfl"%‘ﬁ'l‘m &%‘i‘?di‘”ﬁ”?ifi‘i’?gta% gerriseaseens(GRRs) nthe ceiepefitbl e or
prevent abingboui Hidiiing kie: anbas gen ulii pdiohy 230pHe eh Reesdd atthins fd- Buefti on incl ude
i nfl ammtﬁﬁ%d;@s@ﬂﬂh dr‘?éaéd Qf%m{vyf}@r Q8L &'d&h%%& by Rhie SV A1 ?9@15 116 digiRgsGoel T ac

di sease, h {‘1 F‘atlve colitis; 1diopathi’¢c gastroparesis;
pancreatlf?‘”i"%r ’"%Shtqﬂc 8fhﬁ’6“eéf’ff8‘ﬁ Lin BEPRUPEARROfiFEo PARE| ammmt ory bowel di sease
and u¥cers, i rakigedbingingrastins diread dgadisiedaRalcanileoer Sor elfdvgleaintdisgen dotande ng

protei ns #?JsenEJHf$Akﬂ\ﬁ@Weth% ahs ,,aiuspor%efoum amlg&rmtnlgegte% A @Bl Lorating
i nfl anmat ory gondi ncl udi ng extrinsic

and i ntrife %e ms’iuﬁ{"fé* BﬁR \%@TC’%&"’S & ?I“‘é%%ﬂ‘ ﬁ'?%‘?ff’%apgﬁf'rlh&m’tgﬁ‘r PIBEREIHAS ti ons,
or hyper rtba f%'ﬁ%’ia Blsck Prsfeokytiachfatina/R)R -2 wh Ry mied tootﬂsimrﬂdv@tqw@ agyiikyrtnar y

di sease (r&RRomisud® bindifd) IBMki6e QN 6Milihd ;sctelﬁrmmémm)me I ES B@&@slexhat ory

Di SOI‘Q}EF aﬁ%ﬁgﬁ OdrE, e(nﬁaﬁpﬁdx p@cﬁgﬁsrﬂ%¥ 8nc¥10 I EI\%I’ I 2?%&(:33 rnzazc %r?(i%gfec} in %eailél%g :: ;’SI S,

pul nonary hyperten3|on Lﬁnnnary Vasocons ung in
allergic bronchopulnonary aspergillosis, hypersensitivity pneunoni a,

eosi nophi li ¢ pneunonia, bronchitis, allfergic bronchitis bronchiectasis,
tubercul osis, hypersensitivity pneunonitis, occupational asthma,

ast hma-|i ke 40di sorders, sarcoid, reactive airway disease (or dysfunction)
syndronme, byssinosis, interstitial lung disease, WO

2009/ 005726PCT/ US2008/ 008037 hyper - eosi nophilic syndronme, rhinitis,
sinusitis, and parasitic lung di sease, airway hyperresponsiveness




5adult and juvenile rheumatoid arthritis; scleroderma;, system c | upus
eryt hemat osus; | upus-1like syndrones; undifferentiated connective tissue
di sease; gout; osteoarthritis; polynyalgia rheumatica; seronegative

spondyl argbr-epakihes. including ankyl osing spondyliti S-rAReheRBisher ' S
di sease, psoriatic arthritis and chronic Lyne arthritis. Also treatable or

prevent ablg P\M{Izhndu&e%dxﬁm MQ@&?&g‘b@ﬁét 1§‘xﬂt€d @Mﬂkduma‘éor&i&oﬁﬁi?o%ﬁ jaane eirl%%!n]éeht,sa
associated with erﬁ’ ar.t hri tide

e
Cher api es Mg itePAEY B Ro Rtedtacbermicsm RoEPRROTRG EEBP HOPLO PRRE  ng i n
i nfl anmat msn!semplem@n\'ifeﬂtwmcyndmax:I e and ot her muscles, including
der mat omyosi ti SatighnMirdig br@t@anmg%e E‘M;Q&ﬁe& it 8n in PO YOW%ESE, b; Renind in vivo 10

| ynphapgi o| ei TR

o7 obent 0 ROBH YRR oo b S e Sttt PGS
mel | i t us, PaeelisactivalionefZ4B-2, Aaisohviichdicpmaided he@ay i urdy & gstieh dnenon
(i ncl udi ngnﬂaa.mmd pEesdlli iFRARS paadesﬁiawam ;&ﬁ@&&%ﬂw@m wauarﬁxhzmme;fbepati tis,
GVHD (gra;’ ggioécu Qgéatbl glng erat%al%)(d mammafl need éhereof mlangri]oeumC!:If ave rrrgdugescrl bed
herein can bé treated wthe the biRding” profe t'Ri's T H/ent i on

i n conbi nBMR-@indyeed biolegidalertiviyt ok| nes cyt oki ne i nhi bi tors and reagent s (al so
referned to hesgigeh basing amﬂaummdubrammsu)de pAr@ly KGR Sully ik RQFBRdAH at or s

i ncl ude 'L,wao%fegm@%mag:%%av&pt@%gagé 25 erhém%émf;seg%@%gorahuﬁpnbn!m%&%nqs to

| L-18 or t rece
i ncl udi ng@HRNERDEIR) teast PEmP"anﬁifsmeew actr‘fﬁf@w BHI”PF@“ BAdt-Hi0p enerpbasinenfthg ype |

| L- 1R, t yjpe@babiks drd geherdrid banﬁmdmdge&arkgamb hebe wiQaaR-Dotuegent @ dype | 1L-1R
and or ot Q@Joda%'t%emaa%gm thbxﬁzrm RS & eﬁ% YE.: asmuélJa@&én?a :q{ig%% ﬁ@h,ﬁsed

medi cal conditions and di se nmposi tTons a ods of
the preseffthitiverfirges saT}sHy&E'ﬁ?i‘"ifé” lirsedyrived §pm é‘%?%t‘r‘?ﬁr“é‘zedlnﬁc ccHsiBtticc
t r eat ment Bybridama wetees 4 manglorklragdttonsei sindsPaR2ndweasevidaingeini ty, to treat

repr oductive dﬁﬁh%%%umaﬁ%m’taﬂ ﬁuﬁzﬁ@gr h@m%@gd a%ﬂ%dz@sf w:ﬁ@ﬁugab[e%r%ﬁqlpﬂkégﬁsder s. In
addition, in C‘%WE ain cond I%Péﬁ[he he expression or activity 251 evel of

PAR-2 is PBEYFGHO GRS "f%é‘i”flf‘létﬁ‘f %PﬁS‘F °§‘é‘§mﬁdhti"’r‘i b SPFEPPHYT RUPAR- 2
agoni st; bidity sratga it twtaldy or @lwoepploapre Terebe dutm reivndies Phigy iapetist k. et hods

and adgri NbeS fof é:ﬁzh;@ﬂ daﬁvemtnlag@aumd gﬂoﬁlgsn%z{n%a@szﬂ:ﬁ as%u;easapm dgaad&m@p Qvi ded
her ei n corgg1 tein 30to

i ndi_hg anti r
R b} ot TRIHED BT Bt es T Bag B a R SPUST EaPe 140 BUTEEhat pi ay<
a rol e i nNep- yaet %ﬂéitPId'aSrof@enﬁwlemﬁﬂ bel upedpforeidmepls} inpn letm@@iwimmﬂ@ ba;t hods of the
i nventi Onaﬂprﬁéwnkl er e&i@&f;e@-@ﬁphﬁﬂon&ﬁ@x@@@:ﬂﬁﬂﬁe rBpRs 2o W Erbib@iy EA%;XV&:QIOE‘ ddelghe ant i gen

bi ndi ng prc(glgr sms‘,xgn“?ﬂi:%n c%n be%e}? dmi rtlsl n%} arc%‘éc'erg Ny xtsgesgeds liln eCtbogxr ! rz]moan u?n)én vivo
procedure. € treat ment enconpasses TV ati*6Abf

prevent i offitibidy gftthel ipvaryion is pdmigigerpt to M‘Grﬁﬁmﬂﬁt&ﬂEcaélp@e@ef@mbfémﬁmstb@rf@erhumf’er
r educt i onaibodd i@ERSicH@MBMminte)sspaidn mhamlhurk@ subf3r. adinbige lm)kﬁdmfdmga ff-ot ei n

need not ﬁ?ﬂ%& Im?i?c;[dy g gglg R sa%e%%ve%g{ & the ggn o ul?gg € Sr e[g?l% angbrrgyucg I’Qe inventio

mani festation o 0 constitute a-vira erapeutic ageri As is
recogni zell 24minifgig ‘?)%‘P?‘!S%é"r'?ta“*fbio@fﬂ’m PP @ﬁ%ﬁswé’ama@btfﬁwmhu c agents may
reduce t hinsevies dntayimafof Aatghevienvidiieaasel ishadogsn (byts snieeoPARGT po@b@lﬂﬁeﬁ& every
nani f gt a&skn@@n Qtfiﬁcta stgrl 1§xeg%§§at&x£ AQ‘E'M{B?Q%QSQ uﬁ%‘fﬁ‘g ial & g)garg Ibgsec?‘gent S.

Simlarly rgﬁs%actlca fy mni stered tre; e conpletely
ef fecti vesyf‘tﬁm B’F BHPE HYPWRIGREHE DI Yty P e a’i"ﬁ“&?‘ﬂéf‘"’“ﬁ Weéﬁﬁﬁ‘%‘t“i“? ute a
vi abl e praophihadtomonagpesptcics 8y rphkymedls eiduoisag rehe of thpadtbdiofitha cohissease (f or

he

exanmpl e, Ry¥od @eticd AGr s}n&@es 34 lacfﬁé o QVAsE &Mnooafmd'résQuéMﬂmmw Qbaly WO
2009/ 005726P fiuszog% 30803 %Bé the effecti venesE of a ot her
t r eat ment T of By B OAU fﬁ&“"*&% f“lﬁbwg'f”s AP 77 “GPoIBEUE] ng t he

li kel ﬁhooﬂlt*heﬁalsa@ﬂ#eeﬂelﬁrs'éaiseomnﬂlslhg WOTLEFid erqueness éeellviedﬁmmantsm)?saem twij g

suf fi ci enfore GF@erRfpoRdi ment of the invention is directed to a nmethod
conprising ad nrt]il e"?ltb%lézlrln Dtglgs a gtrlep?apetd yaan A}Rnum%r ofagnvenn naj tlechmq s, aPnDunt and
for a tinme suf ent 't Y susP ned " rovenen? over 'basel i ne of an
i ndi cat or =fHRit: tthqYé’E?lglﬁf%@ﬂs@U@hﬁt papurgly e@teﬁﬁéhaadﬁsn BanrkpdydhsisPeEied fog | s
under st ooghybiidotnh @arpeickd 19tk prbdveiddn repfdinIREQHEsIoE e PR Sy thBMGueGAIWRAT | ST NQ
the MR eCH e Oer. i Sk BY SO B Fo BT B EE S N 0B SR Sfikogle) @ MRNNET
appropriate to the indication arnaceut | cal conpositions nﬁ

adm ni st ered by any suitable technique, including but not Ilnlted to
parenterally, topically, or by inhalation. If injected, the pharnmaceuti cal
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antigen binding protein has a half-life of at ieast three days. In another embodiment, the antigen binding
protein has a half-life of four days or longer. in another embodiment, the antigen binding protein has a

40 half-life of eight days or longer. In another embodiment, the antigen binding protein is derivatized or
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i mruni zedNuglgidpcids t her sol ubl e PAR-2, PAR-2 expressing ceI | s or PAR2/ Fc

proteitn, for amtedd @pecOhke Feefinvaiton M@ 1%@1&& QUi fnol@cugg Fin@fhcRE acids
appr oxi na several cell |ines secreting

AR 5 s pokie! tikangdalCo Al SRE RN chad IO AR b f R Bl ine B pist. Prrvemls
char act er P‘féd‘mﬂTPh@“S@éwetﬁP@@softhhé’W@b@ ar e emvasice, mmeibveviSegbiende Li sting
and sumrapdigedeotidts drzles: fdr uﬁb@bﬂ%ti@%bé&em {srﬁnegfor %@feﬁc@fé%m%@%ﬁ using these

ecogni ze that the
sounsor e BRI AL Tk e ST A S
var y, § or 3% gﬂzfﬁp@mnwr%:ma@ﬁa@oig@cl@ﬁnd@_aqd|cgm1en@m peuiRdes pile fivegoppnBicder ed a
part of ChikticiadidsSOER ahySHghNCRS can®t,Gor eMBHRIY €Y, 15, 5@@?3&@5’@@&5 ,Rg ?§IM§16CFHSG A D
?g;: 823}32%% zl"?;{' OOFE@ 3%%@ h%écorsg?zéﬂlnif&% 1?1508 ; Oﬁr%éﬁ%bn” g "{Tﬁé“dfe i ons set
forth bel GHSHHYC EHRPrEsPnT F Giicafriions sspiepes. AP actasioryFbess EndARe PRI
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36- 49260- 8L ana cg%m%;%se RI‘;"A‘;]G/OF DNA nucleotides, and artificial variants thereof {e.g., peptide
nucleic acids).
Nucieic acids encoding antibody polypeptides (e.g., heavy or light chain, variable domain onty, or
full length) may be isolated from B-cells of mice that have been immunized with PAR-2. The nucieic acid
may be isoiated by conventional procedures such as polymerase chain reaction (PCR).
25 The invention further provides nucleic acids that hybridize to other nucleic acids under particutar
nybridization conditions, Methods for hybridizing nucleic acids are weli-known in the art. See, e. g,
Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3,1-6.3.6. As defined herein, a
moderately stringent hybridization condition uses a prewashing solution containing 5X sodium
chioride/sodium citrate (SSC), 0.5% SDS, 1.0 mM EDTA (pH 8.0), hybridization buffer of about 50%
30 formamide, 6X SSC, and a hybridization temperature of 55° C (or other simiiar hybridization solutions,
such as one containing about 50% formamide, with a hybridization teinperature of 42° C), and washing
conditions of 60° C, in 0.5X SSC, 0.1% SDS. A stringent hybridization condition hybridizes in 6X S8C at
45° C, followed by one or more washes in 0.1X S8C, 0.2% SDS at 68° C. Furthermore, one of skill in the
art can manipuiate the hybridization and/or washing conditions to increase or decrease the stringency of
33 hybridization such that nucleic acids comprising nucieotide sequences that are at least 65, 70, 75, 80, 85,
90, 95, 98 or 99% identical to each other typically remain hybridized to each other. The basic parameters
affecting the choice of hybridization conditions and guidance for devising suitable conditions are set forth
by, for example, Sambrook, Fritsch, and Maniatis (1989, Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., chapters 9 and 11; and Curvent Protocols in
46 Molecular Biology, 1995, Ausubel er a/., eds., John Wiley & Sons, Inc., sections 2.10 and 6.3-6.4), and can
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be readily determined by those having ordinary skili in the art based on, for example, the length and/or bass
composition of the DNA.

Changes can be introduced by mutation into a nucleic acid, thereby leading to changes in the
amino acid sequence of a polypeptide (e.g., an antigen binding protein) that it encodes. Mutations can be
introduced using any technique known in the art. In one embodiment, one or more particular amino acid
residues are changed using, for example, a site-directed mutagenesis protocol. In another embodiment, one

or more randomly selected residues is changed using, for example, a random mutagenesis protocol.

- However it is made, a mutant polypeptide can be expressed and screened for a desired property {e.g.,

binding to PAR-2 or biocking the proteoivtic activation of PAR-2).

Mutations can be introduced into a nucleic acid without significantly altering the biological
activity of a polypeptide that it encodes. For example, one can make nucleotide substitutions leading to
amino acid substitutions at non-essential amino acid residues. In one embodiment, a nucleotide sequence,
or a desired fragment, variant, or derivative thereof, is mutated such that it encodes an amino acid sequence
comprising one or more deletions or substitutions of amino acid residues. In another embodiment, the
mutagenesis inserts an amino acid adjacent to one or more amine acid residues. Alternatively, one or more
mutations can be introduced into 2 nucleic acid that selectively change the biological activity (e g., binding
of PAR-2, inhibiting proteolytic activation of PAR-2, etc.) of & polypeptide that it encodes. For example,
the mutation can quantitatively or qualitatively change the biological activity. Examples of quantitative
changes include increasing, reducing or eliminating the activity. Examples of qualitative changes include
changing the antigen specificity of an antigen binding protein,

In another aspect, the present invention provides nucleic acid molecules that are suitable for use as
pritners or hybridization probes for the detection of nucieic acid sequences of the invention. A nucleic acid
molecule of the invention can comprise only a portion of a nucleic acid sequence encoding a fuli-length
polypeptide of the invention, for example, a fragment that can be used as a probe or primer or a fragment
encoding an active portion {e.g., a PAR-2 binding portion) of a polypeptide of the invention.

Probes based on the sequence of & nucleic acid of the invention can be used to detect the nucleic
acid or similar nucleic acids, for example, transcripts encoding a polypeptide of the invention. The probe
can comprise & label group, e.g., a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-
factor. Such probes can be used to identify a cell that expresses the polypeptide.

In another aspect, the present invention provides vectors comprising a nucleic acid encoding a
polypeptide of the invention or a portion thereof. Examples of vectors inciude, but are not limited to,
plasmids, viral vectors, non-episomal mammalian vectors and expression vectors, for example, recombinant
expression vectors. -

The recombinant expression vectors of the invention can comprise a nucleic acid of the invention
in & form suitable for expression of the nucleic acid in a host cell. The recombinant expression vectors
inctude one or more regulatory sequences, selected on the basis of the host cells to be used for expression,
which is operably linked to the nucleic acid sequence to be expressed. Regulatory sequences inciude those
that direct constitutive expression of a nucleotide sequence in many types of host cells {e.g., 8V40 early
gene enhancer, Rous sarcoma virus promoter and cytomegalovirus promoter), those that direct expression

of the nucleotide sequence only in certain host celis (e.g., tissue-specific regulatory sequences, see Voss et
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al., 1986, Trends Biochem, Sci. 11:287, Maniatis et af., 1987, Science 236:1237, incorporated by reference
herein in their entireties), and these that direct inducible expression of a nucleotide sequence in response to
particular reatment or condition (e.g., the metaliothionin promoter in mammaliar cells and the tet-
responsive and/or streptomycin responsive promoter in both prokaryotic and eukaryotic systems (see id.). It
will be appreciated by those skilled in the art that the design of the expression vector can depend on such
factors as the choice of the host vell to be transformed, the level of expression of protein desired, etc. The
expression vectors of the invention can be introduced into host cells to thereby produce proteins or peptides,
including fusion proteins or peptides, encoded by nucleic acids as described herein.

In another aspect, the present invention provides host cells into which a recombinant expression
vector of the invention has been introduced. A host cell can be any prokaryotic cell {for example, £. cold)
or cukaryotic cell (for example, yeast, insect, or mammalian cells {e.g., CHO cells)). Vector DNA can be
introduced into prokaryotic or eukaryotic cells via conventional transformation or transfection technigues.
For stable transfection of mammalian cells, it is known that, depending upon the expression vector and
transfection technique used, only a small fraction of cells may integrate the foreign DNA into their genome.
In order to identify and select these integrants, 2 gene that encodes a selectable marker (e.g., for resistance
to antibiotics) is generally introduced into the host cells along with the gene of interest. Preferred seiectable
markers include those that confer resistance to drugs, such as G418, hygromycin and methotrexate. Cells
stably transfected with the introduced nucleic acid can be identified by drug selection (e.g., cells that have

incorporated the selectable marker gene will survive, while the other cells die), among other methods.

Indications

In one aspect, the present invention provides methods of treating a subject. The method can, for
example, have a generally salubrious effect on the subject, e.g., it can increase the subject’s expected
longevity. Alternatively, the method can, for example, treat, prevent, cure, relieve, or ameliorate (“treat™) a
disease, disorder, condition, or illness (“a condition™}. Among the conditions to be freated in accordance
with the present invention are conditions characterized by inappropriate expression or activity of PAR-2. In
some such conditions, the expression or activity level is too high, and the treatment comprises
administering a PAR-2 antagonist as described herein,

Specific medical conditions and diseases that are treatable or preventable with the antigen binding
proteins of this invention include inflammatory conditions of the gastrointestinal system, inclnding coeliac
disease, Crohn’s disease; uicerative colitis; idiopathic gastroparesis; pancreatitis, including chronic
pancreatitis; inflammatory bowel disease and ulcers, including gastric and duodenal uicers. The antigen
binding proteins of this invention are also useful in treating or ameliorating inflammatory conditions of the
airway, such as asthma {including extrinsic and intrinsic asthma as well as related chronic inflammatory
conditions, or hyperresponsiveness, of the airways), chrenic obstructive pulmonary disease (COPD. i.e.,
chronic bronchitis, emphysema), Acute Respiratory Disorder Syndrome (ARDS), respiratory distress
syndrome, cystic fibrosis, pulmonary hypertension, puimonary vasoconstriction, acute lung injury, allergic
bronchopulmonary aspergillosis, hypersensitivity pneumonia, eosinophilic pneumonia, bronchitis, allergic
bronchitis bronchiectasis, tuberculosis, hypersensitivity pneumonitis, occupational asthma, asthma-like

disorders, sarcoid, reactive airway disease (or dysfunction) syndrome, byssinosis, interstitial lung disease,
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hyper-eosinophilic syndrome, rhinitis, sinusitis, and parasitic lung disease, airway hypermresponsiveness
associated with viral-induced conditions (for example, respiratory syncytial virus (RSV), parainfiuenza
virus {PIV), rhinovirus {RV) and adenovirus).

Rheumatic disorders that are treatable with the antigen binding proteins of this invention include

5 adult and juvenile rheumatoid arthritis; scleroderma; systemic lupus erythematosus; lupus-like syndromes;
undifferentiated connective tissue disease; gout; osteoarthritis; polymyalgia rtheumatica; seronegative
spondylarthropathies, including ankylosing spondylitis, and Reiter’s disease, psoriatic arthritis and chronic
Lyme arthritis. Also treatable or preventablie with these polypeptides are Still’s disease and uveitis
associated with rheumatoid arthritis. In addition, the polypeptide therapies of the invention are used in

10 treating disorders resulting in inflammation of the voluntary muscie and other muscies, including
dermatomyositis, inclusion body myoesitis, polymyositis, and lymphangioleimyomatosis. Addtitional
disorders are also treatable with the present invention, including Guillain-Barre disease, Type I diabetes
mellitus, Graves’ disease, Addison’s disease, Raynaud’s phenomenon (including Raynaud’s disease and
Raynaud’s syndrome), autoimmune hepatitis, GVHD (graft versus host disease), and the like,

15 The disorders described herein can be treated with the antigen binding proteins of this invention in
combination with other cytokines, cytokine inhibitors and reagents {(also referred to herein as
immunomodulators). For exampié, immunomodulators inciude 1L.-18 antagonists such as soluble 1L-18
receptor, antibodies to IL-18 or the IL-18 receptor, IL~18 binding protein; TNF inhibitors, including
ENBREL®; IL-1 inhibitors, including soluble forms of type I IL~1R, type Il IL-1R, antibodies to IL-1,

20 antibodies to type F IL-1R; and or other active agents that are effective in treating the disclosed medical
conditions and diseases.

The compositions and/or methods of the present invention also can be used, for example, in
cosmetic treatments, in veterinary treatents, o increase longevity, to treat reproductive defects, and to
reat a variety of PAR-2 related disorders. In addition, in certain such conditions, the expression or activity

25 level of PAR-2 is too fow, and the treatment comprises administering a PAR-2 agonist; such treatments are

also comprehended herein.

Therapeutic methods and adminisiration of antigen bindine proteins

Certain methods provided herein comprise administering a PAR-2 binding antigen binding protein
30 toasubject, thereby reducing a PAR-2-induced biological response that plays a role in a particular
condition. In particuiar embodiments, methods of the invention involve contacting endogenous PAR-2 with
& PAR-2 binding antigen binding protein, e.g., via administration to a subject or in an ex vivo procedure.
The term “treatment” encompasses alleviation or prevention of at least one symptom or other
aspect of a disorder, or reduction of disease severity, and the like. An antigen binding protein need not
35 effect a complete cure, or eradicate every symptom or manifestation of a disease, to constitute a viable
therapeutic agent. As is recognized in the pertinent field, drugs employed as therapeutic agents may reduce
the severity of a given discase state, but need not abolish every manifestation of the disease to be regarded
as useful therapeutic agents. Similarly, a prophylactically administered treatment need not be completely
effective in preventing the onset of a condition in order to constitute a viable prophylactic agent. Simply

40 reducing the impact of a disease (for example, by reducing the number or severity of its symptoms, or by
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increasing the effectiveness of another treatment, or by producing another beneficial effect), or reducing the
likelihood that the disease will occur or worsen in a subject, is sufficient. One embodiment of the invention
is directed to a method comprising administering to a patient 2 PAR-2 antagonist in an amount and for a
time sufficient to induce a sustained improvement over baseline of an indicator that refiects the severity of
the particular disorder.

As is understeod in the pertinent field, pharmaceutical compositions comprising the molecuies of
the invention are administered to a subject in a manner appropriate to the indication. Pharmaceutical
compositions may be administered by any suitable technique, including but not limited to parenterally,
topically, or by inhalation. If injected, the pharmaceutical composition can be administered, for example,
via intra-articalar, intravenous, intramuscular, intralesional, intraperitoneal or subcutaneous routes, by belus
injection, or continuous infusion. Localized administration, e.g. at a site of disease or injury is
contempiated, as are transdermal delivery and sustained release from implants. Delivery by inhalation
includes, for exampie, nasal or oral inhalation, use of a nebulizer, inhalation of the antagonist in asroso!
form, and the like. Other alternatives include eyedrops; oral preparations including pills, syrups, lozenges
or chewing gum; and topical preparations such as lotions, gels, sprays, and ointments,

Use of antigen binding proteins in ex vive procedures also is contemplated, For example, a-
patient’s blood or other bodily fluid may be contacted with an antigen binding protein that binds PAR-2 ex
vivo. The antigen binding protein may be bound to a suitable insoluble matrix or solid support material.

Advantageously, antigen binding proteins are administered in the form of a composition
comprising one or more additional components such as 2 physiologically acceptable carrier, excipient or
diluent. Optionally, the composition additionally comprises one or more physiologically active agents, for
example, a second inflammation- or immune-inhibiting substance, an anti-angiogenic substance, an
analgesic substance, erc., non-exclusive examples of which are provided herein. In various particular
embodiments, the composition comprises one, two, three, four, five, or six physiologically active agents in
addition to @ PAR-2 binding antigen binding protein

In one embodiment, the pharmaceutical compesition comprise an antigen binding protein of the
invention together with one or more substances selected from the group consisting of a buffer, an
antioxidant such as ascorbic acid, a low molecular weight potypeptide (such as those having fewer than 10
amino acids), a protein, an amino acid, a carbohydrate such as glucose, sucrose or dextrins, a chelating
agent such as EDTA, glutathione, a stabilizer, and an excipient, Neutral buffered saline or saline mixed
with conspecific serum albumin are examples of appropriate diluents. In accordance with appropriate
industry standards, preservatives such as benzyl alcoho) may also be added, The composition may be
formulated as a lyophilizate using appropriate excipient solutions (e.g., sucrose) as diluents. Suitable
components are nENIOXIc to recipients at the dosages and concentrations employed. Further examples of
components that may be employed in pharmaceutical formulations are presented in Remington’s
Pharmaceutical Sciences, 16® Ed. (1980) and 20" Ed. (2000), Mack Publishing Company, Easton, PA.

Kits for use by medical practitioners include a PAR-2-inhibiting substance of the invention and a
label or other instructions for use in treating any of the conditions discussed herein. In one embodiment, the
kit includes a sterile preparation of one or more PAR-2 binding antigen binding proteins, which may be in

the form of 2 composition as disclosed above, and may be in one or more vials,
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Dosages and the frequency of administration may vary according to such factors as the route of
administration, the particular antigen binding proteins employed, the nature and severity of the disease to be
treated, whether the condition is acute or chronic, and the size and general condition of the subject.
Appropriate dosages can be determined by procedures known in the pertinent art, e.g. in clinical trials that

5 may involve dose sscalation studies.

A PAR-2 inhibiting substance of the invention may be administered, for example, once or more
than once, e.g., at regular intervals over a period of time. In particular embodiments, an antigen binding
protein is administered over a period of at Jeast 2 month or more, e.g., for one, two, or three months or even
indefinitely. For treating chronic conditions, long-term treatment is penerally most effective, However, for

10 treating acute conditions, administration for shorter periods, e.g. from one to six weeks, may be sufficient.
In general, the antigen binding protein is administered until the patient manifests a medically relevant
degree of improvement over baseline for the chosen indicator or indicators.

Particular embodiments of the present invention involve administering an antigen binding protein
at a dosage of from about | ng of antigen binding protein per kg of subject’s weight per day (“1ng/kg/day’™

15 to about 10 mg/kg/day, more preferably from about 500 ng/kg/day to about 5 mg/kg/day, and most
preferably from about 5 ug/kg/day to about 2 mg/kg/day, to a subject. In additional embodiments, an
antigen binding protein is administered to adults one time per week, two times per week, or three or more
times per week, to treat a PAR-2 mediated disease, condition or disorder, .g., a medical disorder disclosed
herein. If injected, the effective amount of antigen binding protein per adult dose may range from 1-20

20 mg/m® and preferably is about 5-12 mg/m®. Alternatively, a flat dose may be administered; the amount
may range from 5-100 mg/dose. One range for a flat dose is about 20-30 mg per dose. In one embodiment
of the invention, a flat dose of 25 mg/dose is repeatedly administered by injection. If a route of
administration other than injection is used, the dose is appropriately adjusted in accordance with standard
medical practices. One example of a therapeutic regimen involves injecting a dose of about 20-30 mg of

25 antigen binding protein to one to three times per week over a period of at ieast three weeks, though
treatment for longer periods may be necessary to induce the desired degree of improvement. For pediatric
subjects {age 4-17}, one exemplary suitable regimen involves the subcutaneous injection of 0.4 mg/kg, up to
a maximum dose of 25 mg of antigen binding protein administered two or three times per week.

Particular embodiments of the methods provided herein involve subcutaneous injection of from 0.5

30 mgto 10 mg, preferably from 3 to 5 mg, of an antigen binding protein, once or twice per week. Another
embodiment is directed to pulmonary administration (e.g., by nebulizer) of 3 or more mg of antigen binding
protein once a week.

Examples of therapeutic regimens provided herein comprise subcutaneous injection of an antigen
binding protein once a week, at a dose of 1.5 to 3 mg, to treat a condition in which PAR-2 signaling plays a

35 role, Examples of such conditions are provided herein and include, for example, rheumatic conditions as
previously described, and other conditions in which excessive inflammation plays a role (described herein;
for example, inflammatory bowel disease, pancreatitis, etc). Weekly administration of antigen binding
protein is continued until a desired result is achieved, e.g., the subject’s symptoms subside. Treatment may

resume as needed, or, alternatively, maintenance doses may be administered.
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st andar d. activation, thereby identifying the subjects who may benefit most from treatment with 2 PAR-2 binding
antigen binding protein. Thus, treatment methods provided herein optionally comprise a first step of
25  measuring a subject’s PAR-2 activation levels. An antigen binding protein may be administered to a
subject in whom PAR-2 activation is elevated above normal.

A subject’s levels of PAR-2 activity may be monitored before, during and/or after treatment with
an antigen binding protein, to detect changes, if any, in PAR-2 activity. For some disorders, the incidence
of elevated PAR-2 activity may vary according to such factors as the stage of the disease or the particular

30 form of the disease. Known techniques may be employed for measuring PAR-2 activity, e.g., in a subject’s
serum, blood or tissue samples. PAR-2 activity may be measured using any suitable technique.

Particular embodiments of methods and compositions of the invention involve the use of an
antigen binding protein and one or more additional PAR-2 aniagonists, for example, two or more antigen
binding proteins of the invention, or an antigen binding protein of the invention and one or more other

35 PAR-2 antagonists. In further embodiments, antigen binding protein are administered alone or in
combination with other agents useful for treating the condition with which the patient is afflicted.
Examples of such agents include both proteinaceous and non-proteinaceous drugs. When muitiple
therapeutics are co-administered, dosages may be adjusted accordingly, as is recognized in the pertinent art,

“Co-administration” and combination therapy are not limited 1o simultaneous administration, but also
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upstreamregi on of the cleavage site versus the downstreamregi on of~the
cl.eavage site was determ ned using the Western bl ot assay descri bed
previously. Table 2 Antibody I C50 Bi ndi ngCl eavage Site* Up stream Down

stream | Wb 8@Mose% 1135 3nM xxx - 107 3nM xxx 2C6 Hh@hWoasoz XX 91312
>|.ii cr oM

necessary) per million B-cells. Cells are incubated for 20-30 minutes at 37C and then resuspended in 200
m] Selection media and cultured for three to four days in T173 flasks prior to 96 well plating.

Cells are distributed into 96-well piates using standard techniques to maximize clonality of the

resulting colonies. After several days of culture, supernatants are collected ard subjected to screening

5 assays as detailed in the examples below, including confirmation of binding to human PAR-2, evaluation of
cross-reactivity with other species PAR-2 (for example, cynomologous monkey and/or murine PAR-2),
binding to cleaved versus uncleaved PAR-2, and ability to inhibit proteolytic activation of PAR-2. Postive
cells are further selected and subjected to standard cloning and subcloning techniques. Clonal lines may be
expanded in vitro or in vivo, and the secreted human aniibodies obtained for analysis.

10 Hybridoma clones thus generated are screened for reactivity with PAR-2. Initial screening of
hybridoma supematants may utilize a peptide ELISA, a whole celi ELISA and/or a cell-based assay suitabie
for high-throughput screening (fluorometric microvoiums assay technology or FMAT, substantially as
described by Fiscella, et al., Narure Biotechnology 21:3G2-307; 2003). Hybridomas that are positive in this
screening method may be further cultured to provide larger amounts of antibody, which can then be purified

15 as described below and screened by additional cell-based assay(s) (for example, a flash plate assay using
cells co-expressing apoaequorin, a Ca2+-seasitive photoprotein, substantially as described by Le Poul et al,
J. Biomol. Sereen. T(1):57-65; 2002, and PAR-2), or a fluorometric imaging plate reader {FLIPR) assay,
which is used to determine changes in intraceliular CaZ+ levels, substantially as described in §. Pitchford,
Genetic Engineering News vol. 18, Number 15 (1998) and/or Sullivan et al., Methods in Molecular Biology

20 vol. 114, pp125-133 (1999), which are incorporated by reference herein.

In this manner, mice were immunized with either soluble PAR-2, PAR-2 expressing cells or PAR-
2/Fc protein, for a total of 19 or 20 immunizations over a period of approximately two — two and one-half
months; several cell lines secreting PAR-2-specific antibodies were obtained, and the antibodies further
characterized. The sequences thereof are presented in the Sequence Listing and summarized in Table |

25 below, and results of various tests using these antibodies are shown herein. Those of skili in the art
recognize that the boundaries between framework and complementarity determining regions can vary; for
example, amino acid 22 of a light chain FR1 may be considered a part of CDR1 in some instances, etc.
Moreover, some numbering systems designate CDR3 and FR4 of 2 heavy chain as a J region, and may
include 2 D region between FR3 and CDR3. Accordingly, the numbering of the regions set forth beiow

30 may vary by from one o five amino acids,

Tabie 1
VR FRI CDRI FRZ CDR2 FR3 CDR3 FR4
1A1, heavy,
SEQ ID NO:9 1-126 | 1-30 | 31-35 | 36-49  50—66 | 67-98 | 99~1{15 | 116-126
1Al tight, SEQ
IDNO: 11 1-167 1-22 23-33 | 34-48 | 49-55 56-87 88 97 98-107
IBS, heavy,
SEQ [D NO:13 1-126 § 1-30 | 31-35 1 36-49 | 50-66 | 6798 . 99115 | 116-126
IB5 light, SEQ
1D NO:15 1-107 1-22 23-33 | 34-48 | 49-55 56-87 8897 98-107
1C7, heavy,
SEQ ID NO:17 [-126 1 1-30 : 31-351 36-49 | 50~66 | 67-98 | 99115 | 116-126
1C7 hight, SEQ | 1-107 i-22 2333 1 3448 | 4955 56-87 88 97 98-107
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i nduct i Onﬁﬁf E@on‘?c XIA 9 Al A, anilgrr:FaI s ar e@r?fetea%t(dé%}iéagﬂ;%gep%o (%YO) with 10

- 20 micr B PHroTYEsE iy “’dgg’@y AFErta¢rat) of Freund' s adjuvant with
suppl enent ed 18fenpyemghtiBiRdonye abalet @¢ dettrtiufdd e dititrdSit Bsif Md he JnofeRAgoEt €

Freungy s ambdaraitund fee, soP¥abhfe Atabﬁpﬁﬂw&,acfs%lcln%@@g@ o\ g;e&man €80, mcrol

(nmouse) an 120 - 200 mcroL (rat) by PATnjection. ncentrati ons,
i nj ecti on Bﬂoﬂr%“\) foéﬁalmutes at 4 °C with no’brake, AII but about 300 pl of the supernatant fluid is

removed and the resin is resuspended to form a concentrated shurry.
The concentrated slurry is transferred to a microcentrifuge tube and sufficient 1 X-Protein A
Binding Buffer (400 mM citric acid, 25 mM tris, pH 8.9) is added to bring the total volume up to about
I3 ml. The slurry is resuspended, then centrifuged at about 14,000 g for 5 seconds. The supernatant fiuid is
removed from the resulting peilet, which is washed a total of three times in a similar manner (Le. by
resuspending in about 1 ml of 1X-Protein A Binding Buffer, centrifuging, removing supernatant and
resuspending in fresh buffer).
After three washes, the pellet is resuspended in 400 pi Elution Buffer (200 mM formic acid) and
20 agitated for }0 min at room temperature, then centrifuged at 14,000 g for 5 seconds. The supernatant is
carefully removed as cluate, and the pellet is eluted again in 2 manner similar to that described above for a
total of three elution cycles. The eluates from the three elution cycles are combined, centrifuged at 14,000 g
for 5 min room temperature and transferred to a fresh tube. The pH is adjusted to 7.8-8.2 by adding 2 M
tris base (235 mMy) and mixing quickly. The samples are again centrifuged at 14,000 g for 5 min at room
25 température, and designated as pH Shift Soluble. A spectral scan of each sample (diluted by adding 20 pl

of the sample to 700 pl water) is run from 250 to 350 nm, and protein concentration is verified by {oading
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injection reginmen are consistent with published nethodologies (J din
I nvest, 2003; | 11(1):35-41). Adjuvant use follows internal | ACUC G obal
Adj uvant Usage Standards, not exceeding 0.4 nmL total for mce and 1 nt.
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ri ght knee ness was neasure

time poin Fjor g rtld o e tee‘g ﬁ}’g#b m%cﬁ' at&ﬁgﬁvg?eé&éed By WreHaP F pETburE AR ngs
The ¢ H%mg@e P isadipseek A 8 awith M HaR@.. The eluate is then loaded on to a 5 ml GE Healthcare SP-HP
HiTrap column in S-Buffer A {20 mM NaH,PO, at pH 7.0) at 5 mU/min and 7°C. The column is washed
with several column volumes of S-Buffer A followed by elution with a 20 column volume lHnear gradient to
40% S-Buffer B (20 mM NaH;PO,, | M NaCl, pH 7.0) followed by a step to 100% S-Buffer B at 5 mi/min
and 7°C. The fractions may be analyzed by Coomassie stained SDS-PAGE and pooled. The pooled
25 fractions may be filtered through a 0.22 um cellulose acetate filter; and a speciral scan can be conducted on
& sample, using a calculated molecular mass of 30,226 and a calculated extinction coefficient of 35,410 M
cm™. The pooled material is concentrated (for example, by using a Pall Macrosep® 10 kDa membrane at
room temperature followed by filtration though a 0.22 pm cellulose acetate filter); another spectral scan
may be conducted to verify concentration. The final product may then be analyzed by Coomassie stained
30 SDS-PAGE (4 —20% 1.0 mm tris-glycine gel) and SE-HPLC using a Phenomenx BioSep 3000 column (7.8
% 300 mm) in 50 mM NaH,PO,, 250 M NaCl, pH 6.9,

Example 4; Expression and Purification of PAR-2/Fo:FLAG®/F¢ Heterodimer
A heterodimeric PAR-2/Fc:FLAG®/Fe¢ protein is expressed and purified to facilitate analysis of
35 the avidity and affinity of antibodies to PAR-2. Suitable celis, for example mammalian cells or human cells
such as HEK293 cells, are co-transfected with nucleic acid encoding PAR-2/Fc (SEQ ID NQO:5) and nucleic
acid encoding FLAG®/Fec (SEQ ID N(:43). Culture of the transfected cells under appropriate conditions
(for example in medium comaining low-IgG serum) results in expression of homodimeric PAR-2/F¢,
homodimeric FLAG®/Fc and heterodimeric PAR-2/Fc:FLAG®/Fc protein. The latter is obtained by

44 sequential purification steps, substantially as described below.
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| eft knee as conpared to the right knee was expressed as percent change,
and is shown in Table 3 below. Table 3 O Fir 2 Hr 6 H 24 Fir 48 M 72 lir
PBS 0.00 -0.26 0.26 -0.84 -0.84 -0.48 0.00 0.71 0.65 0.53 0.55 0.50

& K 0.00 go8fskas7éd 17.51 PCT/US2008/008037

In one example of a suitable purification system, conditioned media containing PAR-
2/Fe:FLAG®/Fc is subjected fo purification methods that facilitate purification of Fe proteins, similarly to
methods described previously for PAR-2/Fc. Briefly, conditioned media is loaded on to 2 protein A
column under conditions that allow the Fe to bind the Protein A. The column is washed with several

5 column volumes of PBS and then elused at low pH, The eluted protein is diluted and further purified by ion
exchange chromatography (for example, using a GE Healthcare SP Sepharose™ —High Performance
column in S-Buffer A (20 mM NaH,PO, at pH 7.0), which is washed with several column volumes of §-
Buffer and eluted with 2 20 column volume linear gradient from 1 to 20 % and & 20 colurmnn volume linear
gradient from 20 to 30% S-Buffer B (20 mM NaH,POQ,, | M NaCl, pH 7.0) followed by a step to 100% S-

10 Buffer B at 5 mi/min).

The fractions are analyzed by Coomuassie stained SDS-PAGE and fractions containing the bulk of
the desired product pooled. The pooled material is then incubated with anti-FLAG® M2 Affinity Gel
(Sigma A2220; Sigma-Aldrich, St. Louis MO) overnight. The resin is then washed with Tris-buffered
saline and eluted with 100 mM HOAC, pH 3.5, The final pool is neutralized to pH 7.0 with | M Tris HC,

15 pHEO.

At any desired point, the material may be filtered through a .22 um cellulose acetate filter; a
spectral scan can be conducted on a sample, using a calculated molecular mass of 30,226 and a calculated
extinction coefficient 0f 35,410 M em™. The final pooled material may be concentrated if desired (for
example, by using a Pall Macrosep® 10 kDa membrane at room temperature followed by filiration though

20 2 0.22 um cellulose acetate filter); another spectral scan may be conducted 1o verify concentration. The
final product may then be analyzed by Coomassie stained SDS-PAGE (4 — 20% 1.0 mm tris-glveine gel)
and SE-HPLC using a Phenomenx BioSep 3006 column (7.8 % 300 mm) in 30 mM Nal,PO,, 250 mM
NaCl, pH 6.9.

N-terminal amino acid sequencing was used to verify that material purified in this manner

25 contained PAR-2/Fo: FLAG®/C heterodimers, Two sequences were detected: TIQGTNRSSKG
(corresponding fo amino acids 25 through 35 of SEQ ID NQ:2), and DDYKDDDD {corresponding to SEQ
ID WO:T). The ratio of two peptides was close to 1, Coomassie staining and SEC analysis confirmed that
the material was PAR-2/Fo:FLAG®/Fc heterodimeric protein with undetectable levels of homodimeric
proteins.

30
Example 5: Analysis of PAR-2 antibodies by Western Biot

To analyze binding to uncleaved versus cleaved PAR-2, various amounts of purified uncleaved
and clipped N-terminal PAR2-Fc are subjected to SDS-PAGE using 8-16% polyacrylamide gradient gels
{Novex gels, Invitrogen Life Technologies) in a Tris-Glycine buffer system. Gel lanes containing See Biue

35 standards (Novex, Invitrogen Life Technologies) for molecular weight identification are also included.
Following electrophoresis, proteins are transferred from gels onto nitrocellulose membranes using a Novex
XCell II Blot Module (Invitrogen Life Technologies). Membranes are blocked with 1:1, Odyssey blocking
buffer, OBB, (LI-COR Biosciences): TBS (Tris Buffer Saline) overnight at 4C with shaking. Antibodies to
be analyzed are diluted in 1:1 OBB:TBS at a desired final concentration for Thr at room temperature.

40 Membranes are washed extensively with 0.1% Tween 20 in TBS (3-4 changes of 100ml over ~ 1hr).

35



16. 41 8. 07 0.00 - 2.88 1.74 2.45 1.39 1.02 SL1GRL 0.00 484" 8.02"
5.68** 3,47* 3.55" 0.00 0.87 1.17 1.07 0.95 0.81 Al 0.00 1.10 4.12"

3. 57***

10

15

20

25

WO 2009/005726 PCT/US2008/608037

Membranes are then exposed to the appropriate secondary antibody- Alexa686 (Molecular Probes,
Invitrogen Life Technologies) conjugate (goat anti-rabbit IgG, or goat anti-mouse IgG) diluted 1:5000 in
1:1 (OBB:TBS]) for 1hr at room temperature. Membranes are washed as described above, and if desired,

analyzed using a LI-COR Odyssey Infrared Imaging System (LI-COR Biosciences).

Example 6: Binding Activity of PAR-2 antibodies

This example describes binding activity as assessed by surface plasmon resonance using a
BlAcore® biosensor {(BIAcore International AB, Uppsala, Sweden). Briefly, anti-human Fc (or anti-murine
Fc) is covalently coupled to biosensor chips (i.e., a CM5 chip) using a standard amine coupling procedure
and reagents according to the manufacturer’s instructions. PAR-2 antibody (human or murine, or a
chimera, for examlple, SEQ ID NO:38) or 2 control antibody is injected over the immobilized anti-Fe, and
varying amounts of PAR-2 {(either homodimeric PAR-2-huFc or heterodimeric PAR-2-huF¢/FLAG-huFc)
are independently passed over an irrelevant antibody-coupled chip (negative control) as well as an anti-
PAR-2-coated chip. Regeneration of the chip may be accomplished with one 10-microliter pulse of 100
mM phosphoric acid at 10 microliters/minute. All binding is performed in HBS (10 mM HEPES, 0.15 M
NaCl, 3.4 hM EDTA, 0.62 % NaN3, 0.005 % surfactant P20, pH 7.4) or equivalent.

Exampie 7: Comparison of PAR-2 antibodies
Several PAR-2 antibodies were tested in different assay formats; Table 2 summarizes the results.
ICsq values were determined in a FLIPR assay for Ca2+ mobilization described previously; binding to the
upstream region of the cleavage site versus the downstream region of the cleavage site was determined

using the Western bilot assay described previously.

Table 2
ICs Binding to Cleavage Site*
Antibody Up stream Down stream

1A1 2nM XXX -

IB5 inM XXX -

1C7 3nvt XXX -

2C6 i >imicroM - XX
9Bl2 >ImicroM - XX
12D5 >1microM - XX
13F2 >ImicroM - XX

*In this Western blot, an antibody that binds downstream of the cleavage site will bind both full length and
truncated amino-terminal PAR-2-Fc, whereas an antibody that binds upstream of the cieavage site will bind
only the full-length PAR-2/Fc.
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Example 8: Adjuvant-induced Arthritis (AIA) models

This example describes acute and chronic models of arthritis. In both models, animals are
anesthetized, for example by Ketamine/Xylazine mixture (mouse mix or rat mix, respectively) or isoflurane
for all intraarticular (IA), periarticular (PA) injections or intradermal (ID) injections.

Joint injections, 1A or PA, are targeted at either knees or hind limb paws. PA injections are equally
divided across four sites surrounding the joint of interest. Paw injections are administered ID into the
plantar area of the hind paw. To serve as an internal control, one knee or hind-limb paw is injected with
vehicle alone or sterile PBS, Preparation of the injection area includes shaving the joint area after animals
are anesthetized, and scrubbing with an iodine solution followed by an alcohel disinfectant, All articular
injections are giver with a 30-gauge needle or equivalent, and when needed by a gastight (i.c., Hamiiton)
syringe, for small injection volumes (i.e. 10 microL).

For induction of acute AIA (aAlA), animals are injected on day zero {D0) with 1-4% lambda-
carrageenan and 1-4% kaolin (C/K) by 1A injection in saline. Concentrations of both compounds are
dependent on intended disease severity. Total injection volumes for the inducing agent sre between 10 - 20
microL. for mice and 60 - 80 microL for rat. Both concentration and injection volume are consistent with
published methodologies (J Clin Invest. 2003; 111(1):35-41, and J Pharmacol Exp Ther. 2006;
316(3):1017-24). Altemnatively, specific PAR-2 peptide agonists, or other activators of inflammation (such
as trypsin, or human beta-tryptase [J Clin Invest. 2003; 111(1):35-41, J Pharmacol Exp Ther. 2006;
316(3):1017-24, J Pharmacol Sci. 2005 97(1):38-42, and Br J Pharmacol. 1999 127(5):1083-90]} or the
equivalent, may be used. Concentrations used are selected for intended disease severity, and total injection
volumes are appropriate to the animal being injected,

For induction of chronic AIA (cAlIA), animals are injected day zero (D0} with 10 - 20 microL
(mouse) and 60 - 80 microL. {rat) of Freund’s adjuvant with supplemented 10 mg/mL H37Ra
Mycobacterium tuberculosis (M.th.} [compete Freund's adjuvant; CFA] by 1A injection, followed by 40 -
80 microL (mouse) and 120 - 200 microlL (rat) by PA injection. Concentrations, injection volume, and
injection regimen are consistent with published methodologies (J Clin fnvest. 2003; 111{1):35-41).
Adjuvant use follows internal IACUC Global Adjuvant Usage Standards, not exceeding 0.4 mL total for
mice and | mL total for rats. All injections comply with internal Institutional Animal Care and Use
Committee (IACUC) Dose Administration Standards, to inciude no more than 20 mL/kg IP, I mL/kg IA,
and 5 mL/kg IV for mice and 10 mL/kg IP, 6.5 mL/kg 1A, and 5 mL/g I'V for rats.

Treatment intervention inchudes intraperitoneal (IP), intraarticular (LA), or intravenous (IV)
administration routes; other suitable routes of administration may be used instead of or in addition to these.
Any treatment regimen via IA injection is given at time other than DQ, or at DO but sequentially at a
different injection site in the same joint (for example, a first injection into the interior aspect of the knee and
a second injection into the exterior aspect,

For both acute and chronic ALA studies, caliper measurements of joint diameter are taken of all
joints of interest prior to any injection. Tracking of disease may include caliper measurements of joint
diameter as well as fiexible tape measurements of joint circumference, and visual scoring. Alternative
methods (i.e., use of a plethysmometer) may aiso be used. Severity of cAIA is scored by one or both of the

criteria shown below:
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left knee as compared to the right knee was expressed as percent change, and is shown in Table 3 below.

Table 3

0 Hr 2 Hr 6 Hr 24 Hr 48 Hr 72 Hr

PBS C.00 -0.26 .26 -0.84 -(.84 (.48
+ (.00 +0.71 + .65 +{,53 = (.55 = 0.50

C/K 0600 3.88 15.76 17.51 16.41 8.67
= (.00 +2.88 =174 +2.45 = 1.39 + .02

SLIGRL 0.00 4.84%* 8.02uxx 5.68%%* 3,47 3.55%
= (.00 + 0.87 £ 1.17 + 1,07 = (.95 +0.81

1AL .00 1.1¢ 4 12%%% 357k 4,70 3.48
+ (.00 +1.13 + 1,26 +1.20 +1.39 + 0.66

1 hlgG 0.00 4 80 1520 13,77 10.89 505
=0.00 +0.88 2.9t + 2,20 +1.30 +1.32

Values Represent Group Mean + SEM. Statistics calculated by 2-Way ANOV A with Bonferroni.
10 Monoclonal antibody 1Al was compared to hlgG; SLIGRL was compared to PBS,
%
p <0.05
¥#*  p<0.01
*E¥ 5 < 0.001
15 These results demonstrate that an antagonistic anti-PAR-2 antibody reduces the inflammation

observed in an adjuvani~induced arthritis model.

Exampile 9: Adjuvant-Induced Arthritis (AIA) Models
This example describes the effects of PAR-2 antibodies on paw edema in an acute AIA model
20 substantially as described previously. Briefly, 6-8 week old Sprague Dawley or Lewis rats (Charles River
Laboratories, Wilmington, MA) were injected subcutaneously {SC) in the plantar region of the hind paw
with 1% lambda carrageenan in one hind paw and control (saline) in the other. Blocking PAR-2
monoclonal antibody {(1A1) or control {positive or negative control; see footnotes to Table 4) was
administered intraperitonealiy (IP) eighteen hours prior to adjuvant injection at 1.5 mg/rat (approximately

25  8-10 mg/kg), swelling was then measured by plethysomgraphy at selected time points. Data were
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expressed as volume of water in milliliters (mL) displaced per paw versus baseline measurements for that

paw. Results of representative experiments are shown in Tables 4 - § below,

Table 4: Paw Edema ir Lewis Rat

0Hr 2 Hr 4 Hr 6 Hr 8 Hr
Saline 0.00 0.09 0.03 6.0t 0.01
+0.00 +0.05 #0.05 £0.04 =0.,04
Carrageenan 0.00 0.21 0.24 0.31 0.46
=0.00 +0.05 +0.07 +0.04 +(.05
2B5! 0.00 0.13 0.10 0.06 0.17
+0.00 +0.04 +0.02 +0.05 +0.09
1Al 0.00 G.15 0.09%%* G.14%=%= 0.30%*
=0.00 +0.06 +0.04 +0.07 +0.06
2062 0.0¢ G.22 0.22 (.32 g.51
=0.0¢ +0.02 =0.05 *0.06 (.11

'2B35: Positive Control anti-PGE2, Cayman Chemical, Ann Arbor, Michigan
#2C6: Negative Conirol binding non-blocking anti-PAR2 mAb

*p <005, p<0.01,*** p <0.001 by 2-Way ANGVA with Bonferroni Post Test vs control,

Table 85: Paw Edema in Sprapue Dawley Rat

0 Hr 2 Hr 4 Hr 6 Hr
Saline 0.00 .01 -0.01 -0.01
£0.00 +0.08 +0.06 +0.04
Carrageenan 0.00 0.61 1.16 1.36
+0.00 =0.12 £0.13 +0.19
Indomethacin’ 0.60 0.26 6.28 (.49
+0.0¢ +0.22 +0.08 +0.16
1A1 0.00 O 15%** 0. 45%%* 0.49%%*
+0.00 =0.05 =0.08 £0.08
2062 G.00 0.57 1.06 1.13
+(.00 +0.08 #(0.16 +0.08

'Indomethacin Positive Control at 5 mg/kg
*2C6: Negative Control binding non-blocking anti-PAR2 mAb

*p<0.05 **p <0.01, *** p <0.001 by 2-Way ANOVA with Bonferroni Post Test vs control,
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0.51 +0.00 +0.02 0.05 0.06 +0.11 5 2135: Positive Control anti-PGE2,
Cayman Chem cal, Ann Arbor, M chigan 2206: Negative Control binding

non- bl ockyyBGo@dbi=PAR2 rnAb * Pc 0.05, ** p <0.01, **“pciiassGeolddseby 2- Ny
ANOVA wi th Bonferroni Post Test vs control. 10Table 5: Paw Edema in S ra

ue Dawl e Rat | {nggen experiments, a blocking PAR-2 antibody (1A1) significantly decreased paw swelling
when administered IP but not when administered SC; subsequent pharmacokinetic analysis revealed that the
bicavailability of 8C administered 1A1 was suboptimal in the paw edema study. Additionally, the inhibition
of swelling by biocking PAR.-2 antibody administered IP occurred in a dose-dependent manner. These
5 results confirm previous findings that an antagonistic anti-PAR-2 antibody reduces the inflammation

observed in an adiuvani—induced arthritis model.

Exampie 10: Alteration in Proinflammatory Cytokines
This example describes the effects of PAR-2 antibodies or benchmark positive control antibodies
10 (ie, anti-PGE2 2B3, from Cayman Chemical) on induction of proinflammatory cytokines. Briefly, tissue
lysates from inflamed rat paws or control {naive) paws were prepared by mincing in lysis buffer and placing
on a Qiagen Tissue Lyser. Aliquots of samples were pocled, assessed for total protein by absorbance (Aqg)
using a micro-voiume spectroscopy system (NanoDrop™, Thermo Scientific, Waltham MA), and submitted
to Rules-Based Medicine, Inc. (Austin, TX) for multi-analyte profile (MAP) anaiysis on the Rodent Panel
15 v2.0. Numerous analytes were altered with disease activity, comparisons shown included those
differentiated by 1A1 and 2B5 treatment. Analytes were normalized to total protein (i.e. (pg, ng, microg) /
mg tot protein); data are shown in Figure 1. These results confirm literature findings that elevated release of
pro-inflammatory mediators, such as cytokines and prostaglandin, are a halimark of carageenan-induced
edema. Lower levels of these factors observed in paw lysates in anti-PAR-2 antagonistic antibody treated
20 animals suggests that these antibodies bind PAR-2 and significantly reduce subsequent production of pro-
inflammatory mediators. The decrease in production of these analytes confirms the anti-inflammatory

activity of PAR-2 neutralizing antibodies,

Example 11: Binding Properties of Antigen-Binding Proteins

25 This example describes the analysis of the binding properties of PAR-2 asntigen-binding proteins to
cell surface expressed PAR-2 utilizing a Kinetic Exclusion Assay which measures binding events in
soiution phase and can be used to caloulate K, K, and K (KinExA®; Sapidyne Instruments, Boise, ID),
substantially as described previously by Xie et. al. /. fmm, Merhods 304:1 (2005) and Rathanaswami et, al,
Anal. Biochem. 373:52 (2008). Briefly, serial dilutions of cells expressing human PAR-2 (for example,

30 CHO wansfectants expressing human PAR-2 at the cell surface, obtainabie by transfecting CHO cells with
human fuli length PAR-2 cDNA encoding a polypeptide of SEQ 1D N(C:2) and contro!l cells (i.e., non-
transfected CHO cells) in & modified DMEM medium (phenol red free containing 10% heat inactivated
FBS, 0.1 mM MEM non-essential amine acids, 1 mM sodiurn pyruvate, penicillin-streptomycin-giutamine,
and 0.025% (w/w) sodium azide) are incubated with set amounts of antibody for 24 to 36 hours at 4 C with

35 rotation. At the end of the incubation time, cells are pelleted by centrifugation, {i.e., for 4 minutes at 2000
pm), and the supernatant containing unbound (free) antibody is removed. The free mAb is measured by
KinExA® using the appropriate capiure beads and CyS-conjugated anti-human secondary antibodies, as
described by Rathanaswami et al. Biochem Biophys Research Commurn: 1004 (2005). The equilibrium
dissociation constant (Kp) is obtained using KinExA® software and by “n-curve analysis” which fits all of

40 the given curves to a single Kp value simuitaneously (Rathanswami et al. 2005 and Xie et al., supra).
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measur ed ?oy “the KD for the interaction of the anti-PAR 2 anti body
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interval of 24.8 to 134.7 pM (averaged for N =5 experinents). An initial
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Exanmpl e 12: Induction of Collagen-induced Arthritis This exanpl e describes
a coll agen-induced arthritis nodel utilizing rats. Porcine type Il collagen
(10 ng; Chondrex, Rednond, WA) is dissolved in 0.1N acetic acid (5 nL) two

days prlqkoggmyégmgn a 1l0rotating plate at 2 - 4 C S%@%ﬁﬂﬁ&?h&% - col I agen

is enulsified I with Freund's inconplete adjuvant (I Detroit,
M) using an enuIS|f|cat|on needl e and gl ass syringes, yielding a final
concentration of 1 gg Di sease is induced in 8-week old fenale Lew s

rats (Charles BI<BRreISKESHRER Sncommgteddy rafeiencein it soietyifes pbthet it draches and il si f i ed
col | agen #ltpuipess.at 10 different sites (100 m croL per site) over the back.
The clinical onset of arthritis varies, usually between 10 to 12 days, as

i ndi cated by hind paw swelling and 15anbul atory difficulties. Prior to
col l agen i mmuni zation rats are random zed to treatnent groups and therapy
isinitiated with an i.p. admnistration of PAR-2 neutralizing antibody,
control antibodies (i.e., PAR 2 non-bl ocking antibodies) or vehicle control
(A5Su). A second dose of the antibodies and vehicle is adm nistered the day
before onset, Day 9. Progression of inflammtion during the study is
assessed clinically by the intermttent 20 neasurenent of hind paw

di aneter using calipers Readings are taken at the tibiotarsal (ankle) joint
prior to induction of arthritis, at the day of onset (Day 10), on days Il -
17, and at necropsy (Day 18). Inhibition of paw inflammtion is cal cul ated
based on the area under the curve (AUC) according to the fornula: [(Vehicle
treated CIA - Treated CIA)! (Vehicle treated CIA)] x100 In addition, total
body weight is deternmned daily during the treatnment regi nen as a

suppl ement al 25endpoi nt because body wei ght |oss parallels the progression
of joint inflammtion in this arthritis nodel. At study term nation
ankle joints nmay be evaluated for |oss of bone mneral density (BMD) as
wel | as for changes in the phosphorylation of mtogen-activated protein

ki nase-activated kinase-2 (MAPLCAPK-2 or MK-2). BMD i s exam ned using

dual -energy x-ray absorptionerry (DEXA) at a suitable tine point after
necropsy. Hind paws are renoved at the fur line (just proximal to the ankle
[ hook] ), 30i mersed in 70% et hanol and stored at roomtenperature until the
BMVMD is determned. The joints are then scanned in horizontal orientation
using a fan beam X-ray densitoneter (Mdel QDR-4500A; Hol ogic, Waltham M)
substantially as described by (Feige et al., Cell Ml Life Sci 57:1457,
2000). After the scan, a rectangular box (29 x 25 M) centered at the

cal caneus is positioned to delineate the site to be analyzed, and

al gorithns validated for the instrunentation used (for exanple, Hol ogic
software) are used to 35 calculate bone area, bone mneral content, and
bone m neral density. For the phosphor analysis, one ankle is frozen in
liquid N2 for crushing into a protein powder that is run on a Western bl ot
using a commercially avail able MK-2 assay. Each reference cited
herein is incorporated by reference in its entirety for all that it teaches
and for all purposes. CLAIMS 1.An isolated antigen binding protein having
a heavy chain and a light chain, the heavy chain conprising a variable
region that is at least 95 %identical to SEQID NO 9, and the light chain
5 conprising a variable region that is at least 95 %identical to SEQ ID
NO 11 wherein the antigen binding protein binds to proteinase activated
receptor-2 (PAR-2) and antagoni zes the proteolytic activation thereof, and
that binds to full-length PAR-2 (as set out in SEQID NGO 2) and binds to a
| esser extent to cleaved PAR-2 (as set out in SEQ ID NO 2 when cl eaved

bet ween R36 and S37). 102An isol ated antigen binding protein having a heavy
chain and a |ight chain, wherein the |light chain variable region has the
am no acid sequence of SEQ ID NO 39, and the heavy chain variabl e region
has the am no acid sequence of SEQ I D NO 40, further wherein the anti body
or an antigen binding portion thereof binds to Protease Activated
Receptor-2 (PAR-2) and antagoni zes the proteolytic activation thereof; and
that binds to full-length PAR-2 (as set out in SEQ ID NO 2) and 15binds to
a |l esser extent to cleaved PAR-2 (as set out in SEQ ID NO 2 when cl eaved

bet ween R 36 and
42
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S37). 3. The antigen binding protein of claim?2, wherein the |light chain
vari abl e region has an am no acid sequence selected fromthe group of am no
aci d sequences consisting of SEQ ID NGO 11, SEQID 20 NO 15 and SEQ I D NO
19, and the heavy chain variable region has an am no aci d sequence sel ected
fromthe group of am no acid sequences consisting of SEQID NO9, .SEQID
NG 13 and SEQ ID NO 17. 4. The antigen binding protein of claim 2,

sel ected fré.)[r group consisting of 25a)An antigen binding protein
wherein th Ight chain variable region has the am no acid sequence of SEQ
IDNO 11, and the heavy chain variable region has the am no acid sequence

of SEQ |, D Aﬁasolated antighlph)mﬁﬂg %&lngﬁan?h BQAVQ%M onoet PghY"El%fne{h@ hEeR'? chdight

chain varl abl e region e am no aclid sequence 15, and the
heavy cﬁ@mm'warﬁu\’amb@ yeeigh gt lad ek e ai lé@ﬂ@?&uﬂd Ségdaehi‘(é@ %@dhe g0 chaiy NO 13;

and §) Abm@Rink 48aridbiNdhibg Rf Qtaﬂeﬁlst\é@@{ Q:!eﬁhcfalh@ 4P NONAl dhe)ed haRhiged €01 ON
has the anino aci d sequence of SEQ I D NO and the heavy chain variable

regi on RHEINg REtehPlRds éberﬂteé‘é?iuaéH‘@éeddF"eg‘E@ I(E')A*'N@)) prd arjapgnizg ‘P%BTO&O@HC anti gen
bi ndi ng apretidRi tRerddB\and ghaBlbiR@ay Yul LBt P aRd (@s ket gittin GRAIID, NO:Deadiedmdy «whai n

CORL, | CLAD" K GoRIe? PARG (6 1 GRECTRACH: BOmgr P At HPCE "N ament ar i  y

determ ning regions designated CDRl CDR2 and CDR3, wherein a) the
Do . Sl B 0 AUBLE RSP LR NS AL, o

NG, 9, anrhfnrova@bldseg@m hBt e evgh 8@5 smﬁlez@E@ B NONCL 39, amjthamamm claxm dsialgd
t hrough rgbﬁonqas fﬁgg r i t%guen&)of tSrﬂ@ I@%MOCIQ%J? m tnéi§nt %ﬁaﬁ%m@%h d

sequence sel ecte group of amno acid sequences consi st g
am no ading®e5ortiohr Gergtf Bedsofo BEEaIcDANGRDd Rustnit-2a i Ads2)5andt mirtasaejkes6®e of SEQ
| D NO. 1%&&%;@@&%]0%%%@% mmycghe ﬁ@[ 19rfgu$m< szedsl\@ &z in @@@l ID NO:2) and C) the

heaVé/_ chai n am no ence sel ected fromthe group

of
do 1(P4eF @ aé@‘safuéﬁ&fééo g %%fi %&Sé?‘ oatrw ABLdE N2 gbewaﬁaﬁa@ﬁwarsﬁ%fm@EQ | D
NO 9, argsmp acids 99 through 115 of SEQ ID NO 13 and ami no acids 99
t hrough 115 of SEQ ID NO 17; and a') the light chain CDRI has an
am no aci d sequence selected fromthe group of am no acid sequences
consi stiing offhamiipo cisgsor@d8n bhelondh wB3eiafiheSEQ ¢HBInN@Yidbl, re@idn o adéings 23

| St hr OuQahdég‘qluan%?e%%!i Rcm 1 %Pgmiﬁg%cq segl? ngeéaor?ils{u 0%95 iﬁ%lcp[ éggﬁ,ﬂs D NO

19 b') th Ras“an am n ence “sel ec
gr o® ofNGih nid S@@l g %@q%@rmtéis h@@ns}idﬁ\idnqﬂtz)mlawhﬁ@ﬂaeifrd31Ct496qvhnc©ergdqtc§‘>5 of

SEQ I'D N dhl ro@ﬁ"bﬁé}nig&;hcg@ se%gent:e@rcg?t&ghn%;éf @Q %Qd p%@@ iDlﬁOa@anam@%am ds
49 through 55 of SEQ ID 9; i ght chain CDR3 has an am no

aci d seq¥féhte selected fromthe group of am no aci d sequences consisting of
amno acids 88 through 97 of SEQ ID NO 11, amino acids 88 through 97 of SEQ
I D NO 15 and_am no acids 88 through 97 of.L SEQ ID NO 19; whereln t he anti gen
bi ndi ng %r ot Jﬁﬁﬂ“ﬂswdﬂéndfné PEYBR WichS & SeAS VR FRUSSBINT IO PAR 2) and

ant &oni zes the pA@h:&(gk;ybm@@;ﬁbrtM&&m@iﬂ thehemeakin va:nefﬂ:ietrl?g%n Hab meSming acid
full-1ength PAR- t NO, 2 to a |l esser extent
to o eavad PAtsae S Byt oh aBR bR S ERE oS R A Bk e ks, and
S37). 6. The anti@ENN®¥ndi ng pr otein of claim5, the heavy chain further
conpri sing frfg‘eoﬁﬁ lﬁ]%ei Hglng, er'é'ﬁ‘(\@Hém t@egir%%paﬂaﬁw%gbleq %J}rgrﬁﬂh?(Jmﬁi cid FR2 FR3

and FR4, and urt her co sin rom 0 our rarrevvor k
regi ons desi gaeneeo Q ‘Q:fF’@ ‘F?RBd Ei‘ﬁéeﬂﬂRAthéFté? fggion has the amino acid sequence

30 of SEQ iD NO:13; and
) An antigen binding protein wherein the light chain variablelregion has the amino acid
sequence of SEQ 1D NO:19, and the heavy chain variable region has the amino acid sequence
of SEQ ID NO:1T.

KIS An isolated antigen binding protein having a heavy chain and a light chain, the heavy chain

comprising three complementarity determining regions (CDRs) designated CDR1, CDR2 and CDR3,
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30a)t he heavy chain FRL has an am no acid sequence selected fromthe group
of am no acid sequences consisting of amno acids 1 through 30 of SEQ ID
NO 9, amno acids | through 30 of SEQ ID NGO 13 and am no acids 1 through
25 of SEQ ID NGO 17 b)the heavy chain FR2 has an am no acid sequence
selected fromthe group of am no aci d sequences consisting of
am no acids 36 through 49 of SEQ ID NO 9, am no acids 36 35through 49 of

SEQ | D N@ihelidn0HinaBhpRiRChds c3bidnth QMG Nedhnifthy BEQnd RsiiedlTDRT, PR2he heavy

chain FR3 has an ami no acid sequence selected fromthe group of am no acid
sequenc®d COBAsY$ti™hg of anino acids 67 through 98 of SEQ ID NO'9, ami no
aci ds 67 through 1280k SEQCHRI NG anlidhiandidasivaee adeas 6/ thheougbl @Boof SEQ

ID NO!?; and d) the heavy chain FR4 an ' sauence... ected
from the gr G5 151 HECSE 4 ‘B0 SHE 0 TEORG: St nECaP o ha Aeree 116

thraugh 126 thioudsBEQof SEND 80:1amdioniacicds 3 1heuphiSolighQ128/Quf7: SEQ I D NO 13 and
am no_aci ds b#-lG ttperh%g\%hch%r%%[)% ) JnPnoﬁdlsZ%@ﬁ% selected from e krohfIBr dedi@Nt chain

FRI has an am no dci'd’sequence sel ecte ro e group ofeam no acid
sequences comsi stiengs efnsiairigny sacicdesids 5P Hirowy 6 X SER SRS 1PD2Rier 12¢ids i no

acids | thr Otg%ngktgﬁeo}'?l@g D REQ3laR Mho Jis 30GATR Sbrae0HdB Nb: IheRUgh 22 of SEQ

ID NO 19; t chain FR2 has an amno acid seﬂ%ence el ect ed
fromthe grotlp of thahtarochai PR ekps ehaBig0 agthisunsergieefd Bom HG B5UP 85X t hr ough

48. % SEQ | Dac'i\éqquelmes @msﬂf?nga&*a%o%idg log @}h'«ﬂ@h 485 of SIED N_D:NQninbﬁ_ciﬁ{leb am no
aci ds 34 through 48 of SEQ@I D NO 19; . c') ggf hﬂg@ti chain FR3 has
an am no aci gy UenteEQ H ¥R ad" ¥ tife SGBuE U kR i'd 15sequences
consi stiyg of am no acids 56 through 87 of SEQID NO 1 I, amino acids 56

t hrough 87 of SEQ I D NQ 15 am no.acids 56 through. 87 .of SE 1 19;
and 8t nevd i grie DR B 156 s SR ed 1T ST e
group of am mod egidlcsequanages’ womnsictsi2Aghrafgh3Fio6EQIPIYC:98 amimooggh 23107 of

SEQ,LD NG 11, am j 3. 4 hrough . 107 nd am no aci ds
98 tj%’lr ough 18"?0”% Wﬁgﬁpgﬁ@ﬁ@d arﬂ%%&%ﬁ%%%&%e%&%%weﬁl%i ndi ng protein
sel ect ed fromt hethgligupharoGBR ey wfineicinscaustdegeincudst idi HY S pMAMC

conpri si ng a, ki ght.e.chaliiuar Leplit 5881 0Nnbax A% ke 1809 Atk sequence of
SEQ ID NO I f and heavy chain variabl e regi on havi r&g the amno acid

sequence of SFE@sh 5 NOES; DK ard amtiogefs Bithais o pr St dwgPi sing a 1i ght
chain vari ablLg regi apihayi 0OREhes A ad dosequenael Bim SEQIUD oN@nhb, and

heavy chain variable region having the _amn Ci ce of SFQ I.D NO
13; %) An ant FHe fCBFNi “ﬁg“sﬁf‘%f’g?’ﬂ‘“%ﬁ%rﬁsstpgﬁbg%agall (it&%% cuyg?ﬁ?\/%w?oaﬁcféggegi on
having the amireugh 97 of SEQ ID NO:15 andaeiig asiecsenoeghof oSEDR IIDN®DP; 19, and heavy
chain variablg [ol,o0, RAYbiGn} BdibRE: ACkenRE GANERE Gt FRARING L 7
antagonizes the proteolytic activation thereof, and that binds to full-length PAR-2 (as set out in

SEQ 1D NO:2) and binds to a lesser extent to cleaved PAR-2 (as set out in SEQ 1D NO:2 when
25 cleaved between R36 and S37).

6. The antigen binding protein of claim S, the heavy chain further comprising from one to four
framework regions (FRs) designated FR1, FR2 FR3 and FR4, and the light chain further comprising
from one to four framework regions designated FR1, FR2 FR3 and FR4, wherein
30 a) the heavy chain FR! has an amino acid sequence selected from the group of amino
acid sequences consisting of amino acids 1 through 30 of SEQ 1D NO:9, amino acids | through
30 of SEQ ID NO:13 and amino acids 1 through 25 of SEQ 1D NO:17
b) the heavy chain FR2 has an amino acid sequence selected from the group of amino
acid sequences consisting of amino acids 36 through 49 of SEQ ID NO:9, amino acids 36

35 through 49 of SEQ D NO:13 and amino acids 36 through 49 of SEQ ID NO:17;
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wherein the antigen binding protein binds to proteinase activated
receptor-2 (PAR-2) and antagoni zes the proteol ytic activation thereof, and
that binds to full-length PAR-2 (as set out in SEQ ID NO 2) and binds to a
| esser extent to cleaved PAR-2 (as set out in SEQ ID NO 2 when cl eaved
between R36 and S37). 35 8.An isolated nucleic acid that encodes an
antigen binding protein of any one of clains 1 through 7. 9.The nucleic

acifl of cl aidam 8 ml}ﬁﬂyloﬁa1§$k@|&§£& ffigiMdih@q@nauRIcen Siostthagroaf of BdA

nucl eic acid conprising a nucleic aci avi i de. sequence of
SEQ | D NO: 10°CidaiehessentRofiging of @MoHsiF rd%n} Q%&&?g@@@ @éqﬁ"‘e“ﬁ%é‘g%f&SEQ | D
NG 8; b) fAtg:Es h@s@fam b GONP khdSdnigh alaaduercdhmu(gjh e8aif JEQADINGYI Tt el nucI eot i de
sequence o ucl ei ¢, aci ha t he

sequence of BEQ I“ES W@Y ‘%ﬁ”‘ Fagq’a%a’hm’f‘%ia% 4 AT %%‘{élgshieﬁ thpgr% e c aC| d
hﬁw fg It he nasgd se@mcdecoﬁaqmgntammﬁ acSEQ1 b BrdNg: 15, of BEANE 180: ﬁm;rhm m;tdad:iﬁd havi ng
t he nucl eoti e i nNng a nucleic
aci d accordi ﬁbo Fﬁ‘ ﬁgf}{%@DNéggaﬂdlaImN%acijdggléé‘?rgd”hﬁgés:%%Eg rgr;lsf ected or
transfoemed with the vector of claim10. 15 12. A nmethod for the

product i on ap ant, keglféﬂl QLA FRD Gaddn Ao AQURE S EJ‘EthQ WokUhd Hupaf RARS ael | Of

claim11 unde conditions pronoting expression and recaovering the ot e| n
from the cul tgrasceyeuiisising Ofifsmf} N'%Hdhrﬁéﬁbe—@t@f e Y N S R UR dégl‘hﬁ‘ﬂg%?

pol ypepti de ofsmny \anes ff aflndadiBs llthltobgingahsi(}ﬁ]ﬂdol’z@a physi ol ogical | y
acceptabl e diluent, excipient or carrier maceut.i cal

conposi tion b O 'ﬂﬁ"i@‘a‘l"cﬁm (a2, "I‘i‘”ioraéﬁtsf“}‘l‘@"cés%?‘}ﬁg “t%i“d e AP TP 84Y |
wherein the Mbaslc@ﬁsssufg offaxeazbabhﬁmyroﬁ@d@@fﬁg}thOaldtmmnégmebf_‘ﬂl MARe? in the

subj ect. 25I t| cal 14 wherein the
subject is a“%@fnﬁﬁ%g‘i ”Eﬁ Bm*f‘ﬂéc*%ﬁ’q? Légg‘l? gEIfQ ]g Ir\a'r‘f)ggl tion of Claimi5
wher ei n sai dcgondiht llgnncham E?BImcim}nﬁcra@zms’ectuenogrsmqu:dc’@nsthsgmwgof@mm acid

i nfl.ammat ory condi tion t d
ai r\Agy. 3017S@ﬁﬁg’cﬁﬁ&?ﬁé@eﬁﬁmm&m glsr(}3'|s°| § or?’f (S)?@%Bé}?ﬂmﬂl %@é.ﬁ@%‘%ﬁl?ﬂg/ o

the activity sobf ARDNG:IS ztnkiemsmlafiés:ité through\87 dEBEBENAY 9singnal ing in the

subj ect. d”) the light chain FR4 has an amino acid sequence selected from the group of amino acid
sequences consisting of amino acids 98 through 107 of SEQ ID NO:11, amino acids 98
through 107 of SEQ ID NO: 15 and amino acids 98 through 107 of SEQ iD NQO:19.

20

7. An isolated antigen binding protein selected from the group consisting of
a) An antigen binding protein comprising a light chain variable region having the amino
acid sequence of SEQ ID NO:11, and heavy chain variable region having the amino acid
sequence of SEQ 1D NO:9;

25 b) An antigen binding protein comprising a light chain variable region having the amino
acid sequence of SEQ ID NO:15, and heavy chain variable region having the amine acid
sequence of SEQ ID NO:13;
¢) An antigen binding protein comprising a light chain variable region having the amino
acid sequence of SEQ 1D NO:19, and heavy chain variable region having the amino acid

30 sequence of SEQ IDNO:17;
wherein the antigen binding protein binds to proteinase activated receptor-2 (PAR-2) and
antagonizes the proteolytic activation thereof, and that binds to full-length PAR-2 (as set out in
SEQ ID NO:2) and binds to a lesser extent to cleaved PAR-2 (as sef out in SEQ 1D NO:2 when
cleaved between R36 and S37).

35
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30

8. An isolated nucleic acid that encodes an antigen binding protein of any one of claims | through

9. The nucleic acid of claim 8 which is selected from the group consisting of.

a) A nucleic acid comprising a nucleic acid having the nucleotide sequence of SEQ ID NO:10,
and a nucieic acid having the nucleotide sequence of SEQ 1D NO:8,

b) A nucleic acid comprising a nucleic acid having the nucleotide sequence of SEQ 1D NO:1Z,
and a nucleic acid having the nucleotide sequence of SEQ 1D NO:14;

c) A nucleic acid comprising a nucleic acid having the nucleotide sequence of SEQ ID NO:16,

and a nucleic acid having the nucleotide sequence of SEQ 1D NO:18;

16. A vecior comprising a nucleic acid according to claim 8 or 9.
1. An isolated host cell transfected or rransformed with the vector of claim 10.
12, A method for the production an antigen binding protein comprising culturing a host cell of

claim 1! under conditions promoting expression and recovering the protein from the culture medium.

13. A pharmaceutical composition comprising a poiypeptide of any one of claims 1 through 7 and

a physiologically acceptable diluent, excipient or carrier.

4, The pharmaceutical composition of Claim 13 for use in treating a condition in a subject,

wherein the condition is treatable by reducing the activity of PAR-2 in the subject.

15, The pharmaceutical composition of Claim 14 wherein the subject is a human being.

16. The pharmaceutical composition of Claim 15 wherein said condition is selected from the group

consisting of inflammatory conditions of the skin, joints, gastrointestinal system andfor airway.

7. The pharmaceutical composition of Claim 16 wherein reducing the activity of PAR-2 in the

subject is by decreasing signaiing in the subject.
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